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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 OOYYCHHSI TE€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. 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
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud 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 HETOCPEACTBEHHO 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 TMPO(PECCHOHATBHO 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 0a30BOM
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 (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS 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 (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSAMH 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 COJICPIKAHUEM;

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



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
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 il 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
MHTYUTHUBHOTO MO3HAHUS, U ONpPeeIEHHBIM 00pa30M OpraHu3oBaHHas padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOy OOy4YEeHUSs, 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 W  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 cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHus.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, 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 IIVTIAHE

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  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmuBaronmecs npsamble. [lapayuiensHOCTh NpAMBIX |
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 TJIOCKOCTH; CBOICTBa
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamuga, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHash MNHpaMuAa M TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Hapauiesienunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U IOBEPXHOCTH MPaBUIBLHOM MUpaMUIbL,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas MTOBEPXHOCTb, obOpazyrolue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXxHOCTU. KOHyC: OCHOBaHME U BEPIIMHA, 00pa3yronas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

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

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel 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 OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, perysipHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodeccCHOHANBHON  NIeATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpodIieM;
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 MO3HAHMA:

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 IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

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



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
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 MCCIENOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U IS pEIICHUS 3a]1a4u;

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

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH Tpadruecku;

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

2)  VYuueepcanvhvlie KOMMyHuUKamugHvle  Oelicmgus,  0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS 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 X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON 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 pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HKCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 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,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOITUXCSI 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;
BIIQJICTh CIOCOOAMHM  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, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYAHOCTEH;



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 MOHATHUSAMH: TOUKA, TIPsIMasi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccuduimpoBate B3aMMHOE pPaCHOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

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

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIIOHHBIE MPU3MBI, TTapaJUIeICTUIICbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TJIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7[a4 HAa BBIUYMCIICHUE PACCTOSIHUN MEXIY IBYyMS
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  MaTEeMaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IJIOIIASIMU TOBEPXHOCTEMN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.

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 (UTYpax, MPEICTABICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

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

[IppuMeHATs MpOCTEHINNE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYECHHBIE 3HAHWUS HA IPAKTUKE: AHAJU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI M TEOpEM, anmnapara ajreOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy W
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

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



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

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OrniepupoBaTh 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 TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararouX HECKOJIbKO IIArOB PEIIEHUs, €CJIN YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 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 IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

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

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

[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€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoabhubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
L Brejerine B cTepeoMeTpitio 10 https://m.edso0.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MEXAY NPSIMBIMU U TUIOCKOCTSMHU 10 1 https://m.eds00.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpantic https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
6 9 1
OOBEMEI MHOTOrPaHHHKOB https://m.edso00.ru/1c209e37
bu6nmoreka [JOK
7 I1 : 4 1
OBTOPEHHE: CEUCHUS, PACCTOSIHUS U YTJIbI httos://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 T 12
et BpatieHt https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
2 1
OOEMb! Ten > https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bu6nmorexa LIOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 Hara nugposeie
Tema ypoka Konrpoabnbie | IlpakTHueckue
n/n Bcero u3ydyeHusi = o0pa3zoBaTesibHbIE
padoThbI padoThbI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 n300pakeHUs HAa PUCYHKaX: 1 bubmorexa HOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[TonsaTHA: nepecekarommecs
2 TJIOCKOCTH, TTEPECEKAIOIITHECS MpsMast 1 bubmorexa LOK
> TeP P https://m.eds00.ru/2d8a9c99
1 TUTOCKOCTH
[TonsaTHA: nepecekarommecs
3 TJIOCKOCTH, TepeceKarouecs npsmas 1 brbmmorexa [TOK
> 1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavanwsHbie cBeneHNs 0 KyOe u

5 UpaMHe, UX Pa3BEPTKH U MOACITH 1 bubmorexa HOK

PAMHAC, HX Pasep ACTH https://m.edso0.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 but6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamuie, X pa3BEPTKU U MOJIEIIH.
CeueHusi MHOTOIPaHHUKOB

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

ITonsatue 06 akCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: aKCHUOMBI bubnnorexa LHOK
p p PHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
ITousiTre 06 aKCHOMATUYECKOM
8 IIOCTPOEHUH CTEPESOMETPHUH: aKCHOMBI bubmorexa HOK
p P PHH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPESOMETPHUH: aKCHOMBI bubmorexa LOK
P P puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM
10 IIOCTPOEHUU CTEPSOMETPHUM: AKCHOMBI buGnuorexa [IOK
P p U https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMsIx B
11 IIPOCTPAHCTBE: NepeceKarouecs, bubmmnoreka HOK
MapaJUIeNbHbIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapannensHOCTh MPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajielibHbIe IPSIMBIE B bubmorexa LHOK
P P .. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPAUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYriael ¢ cOHanpaBJIEHHBIMU bubnunoreka LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/ee1d19b9

CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubnmoreka [JOK
MapajuieabHbIE IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmroreia LIOK
p https://m.eds00.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (buUryphl Ha TIOCKOCTH: TETPad] brbmmorexa LIOK
P $ TETPAP, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnes
. bubnuoreka [{OK
20 I1
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 IT
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[IpsiMBI€ M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamuiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
23 HJ'I(I:CKO(;Z”[[I/I'}II'Ie I:'IGH WK IJ)BI HBIC bromrorexa LIOK
- TICPHICHHKY AP https://m.edsoo.ru/b19f6as5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubmuoreka [JOK
MEPIEHINKYIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHINKYIIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/9f4071b9
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https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMOM U TIIOCKOCTH https://m.edsoo.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubnmoreka [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIUKyIsp U HAKJIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ]i?::rij?/l//I;T:cIi(;?rOuz 3c477d3
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

32 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eggjﬁgfg;?g}é 6fefadd
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eg{?ﬁgf:g;?ﬁiwm%g
paccTosiHue OT PSIMOM 70 TUIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

b K

34 paccTosiHUEe OT TOYKH JI0 TIOCKOCTH, hgfjﬁ;fg;?ﬁ Idbee22bc
paccTosiHUE OT MPSMOM 70 TNIOCKOCTH T '

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubnuotexa [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN YroJl, TMHEHHBIN Yroil bu6muoreka [JOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi Bbubmuoteka [IOK
JBYTPAHHOI'O yrjia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyASIPHOCTD IJIOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/bd3745f8
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MPU3HAK NEPICHINKYJISIPHOCTH JIBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYIAPHOCTD MIOCKOCTEM:

bu6nmoreka IIOK

39 HpHIRAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MIPU3HAK MEPIIEHANKYIISIPHOCTH JIBYX bubamorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKyYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora no Temam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bubmuoteka [IOK
MI0CKOCTeN" U "YTIIbI MEXTY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE brbmmorexa LTOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOT'paHHHUKA
[Tpu3ma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHAsI TOBEPXHOCTH MPU3MBI
47 [Tapannenenumnen, TpsIMOYTOIbHBIN bubmmorexa [JOK

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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napajiiCJICIUIIEa U €T0 CBOMCTBA

48

[Mupamuna: N-yronbHasi nupamMmuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;
OO0KOBas U MOJIHAS! TOBEPXHOCTh
MUPaMHU/JIbl; PAaBUJIbHAS U yCeuEHHAs
nupamua

bu6nmoreka IIOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHSTHE MTPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma
U IpaBUJIbHAS TUPAMU/JIA;
IIpaBWIbHAs TPEYrojbHas MUpaMuia
Y TIPaBWJIBHBIN TETPadap; KyO

bubnunoreka LIOK
https://m.edso0.ru/074c8865

50

Hpe,[[CTaBJ'IeHI/Ie O IMPaBUJIBHBIX
MHOT'OI'paHHUKAX: OKTas3p,
AOACKa’Ap U UKOCAdP.

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

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CHMMETPHHU B TIHPAMHIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

Briuucienue 21eMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,
YTJIbI

but6mmorekxa [IOK
https://m.edsoo.ru/6cdbecef

53

[Tmomaae 60KOBOI TOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

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



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
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[Tnomane 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUILHOMN

54 MUPaMUIBI, TEOpPEMa O TIIOMIATH bubmmorexa LIOK
PAMIIIRL, TEOP - https://m.eds00.ru/5603¢30b
OOKOBOH MOBEPXHOCTH YCECUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o Teme bubmunoreka [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnnorexa [JOK
56 Honsue 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
> OOnEM mupamue! https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mHpamHE! https://m.edso0.ru/79¢10312
" bubmuoreka [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuorexa [{OK
62
OOBEM mpu3MEL https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3alys 3HaHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

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



https://m.edsoo.ru/5603e30b
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[ToBTOpeHmE, 0000IIEHNE
CHCTEMATH3aLM 3HAHWIA.

66 Brrunciienue paccTosHUN: MEXKIY 1 bubmuorexa [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
bubnunoreka LIOK
o7 Hrorosas kouTponkHas pabota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3alis 3HaHHH.
Boruncnenue yrioB: Mexmy
68 CKPEIIHUBAOIIUMUCS TTPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXy MPSMOUN U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoubnubie | I[IpakTnueckue p
n/n Bcero H3ydeHUsi  oOpa3oBaTebHBIE
padoThI padoThI
pecypcesbl
Cdepa u map: meHTp, paamnyc,

1 HWaMETp; IUIOIIAIb IOBEPXHOCTH 1 bubmorexa HOK
A P> tman P https://m.eds00.ru/0341bc2b
chepnl
B3anmuOe pacnonioxxerue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [JOK
mockoct. CeyeHus mapa https://m.edso0.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yronue HUIHHIPUIECKON 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh WJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
unuaap: ocHOBaHUS ¥ OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u och; 1 bubmuoreka [IOK
IUIOIIAaAb OOKOBOM M OIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHUs MUIUHT pa (HJ'IOCI(OCTII:IO 1 bubmmorexa TIOK

N ’ https://m.eds00.ru/016e25eb
napayuIeTbHON UITN
MEPICHIUKYISIPHON OCH IIIUHAPA)
bubmuorexa [{OK
7 KoHnnueckasi moBepXHOCTb, 1 nosmoteka I

https://m.edsoo.ru/c94ba09b
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o0pa3yronie KOHH4eCKon
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHME U BEPIIWHA,

8 00pa3ymolasi ¥ OCh; IJIOIIA b bubmmorexa LJOK
N N https://m.edso0.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTU
VceuéHHblil KOHYC: 00pa3yromnme 1
9 BBICOTA; OCHOBaIZ/I/ISI u gOKzBaIFIII bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H3o0paxenue Kkonyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubmmoreka [JOK
napasuieibHOM OCHOBaHMIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILIUHY)

1 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubmuoreka [IOK
MHOTOTPaHHHK HUJIH B TEIIO https://m.edso0.ru/0b136158
BpaleHus

13 [TonsTue 06 06BEMe. OCHOBHEIS bubmuoreka [{OK
CBOMCTBA 00OBEMOB Te https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 OOBEM 1HEPa, KOHYyCa https://m.edso0.ru/5513d87b
N bubmuoreka [{OK
15 OOBEM mapa i moman, cheper https://m.edsoo.ru/d189bde2
16 [TonoOHEBIE TENa B MPOCTPAHCTBE. bubnuoreka [JOK



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

COOTHOIIICHUS MEX/Ty TUIOINAIMHU
MOBEPXHOCTEH, 00bEMaMHU
IMOAOOHBIX TEN

https://m.edso0.ru/810cfleb

17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha mimockocTu U B bubnmnoreka HOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cl10’)KeHHE ¥ BEIYUTAHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOPaM bubmorexa HOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumnena
Pemenne 3amay, cBI3aHHBIX C
22 MNpUMEHEHHEM MPaBUII IEHCTBUI C bubmmorera HOK
P P https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/Ip eIIeHNU re0Mef UYECKUX " bubmorexa LOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsmoyronpHas cucteMa
24 KOOpJMHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. IIpocreitmne https://m.edsoo.ru/48db7058
3a/1auyu B KOOPJMHATAX
o5 VYron Mexay BEKTOpaMH. bubmmoreka [JOK
CxansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brraucnenue yrioB Mexay bu6nunorexa LIOK

MMPSAMBIMHA U IIJNIOCKOCTAMU

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



https://m.edsoo.ru/810cf1eb
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

KonTponbhas pabota no teme

27 "BekTopsl 1 KOOpIMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHUE U
28 cucteMaTu3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [IOK
¢burypsl, pakThl, TEOpPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE U
29 cucremaTtu3aiuys 3Hanuii. OCHOBHBIC 1 bubnnorexa [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
30 CcHCTeMaTu3alMs 3HaHui. 3a1aun 1 bubnunoreka LIOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06001IeHUE U
31 cHUcTeMaTH3allys 3HaHUi. 3a1auu 1 bubmuorexa [{OK
MJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenue, o6obIIEHNE 1
39 crucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubmuoreka [{OK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
but6mmorekxa [IOK
33 Hrorosas KonTpostkKas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHnue, 0600IIeHNE U 1 bubmmoreka [JOK
crUcTeMaTu3alus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero odopasoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PEIICHUU
' TreOMETPUYECKUX 3a/1a4
23 OrnepupoBaTh TOHATHSAMHU: TMAPAUICTBHOCTE W TMEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
24 KnaccudunupoBaTs B3auMHOE PACIONIOKEHHE MPSIMbIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yToJl, TPaHU ABYTPAHHOTO yTia,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIA YTOJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa JBYTPaHHOTO yria
5 OnepupoBaTh TOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKIIBIA W HEBBITYKIIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
24 Pacnio3naBaTh OCHOBHBIE BUJBl MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MIPSIMOYTOJIHHBIN MapajuieTIenuIe, Kyo)
KnaccudunupoBaT  MHOTOTPaHHUKH, BbIOMpass OCHOBaHHUS s
28 KIacCU(pUKanuyd  (BBINYKJIBIE W HEBBINYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHUKH, TPSMBIE W  HAKIOHHBIE TPU3MBIL,
napaIeIICITUIIe IbI)
- OrnepupoBaTh MOHSTUSIMU: ceKyImias MJIOCKOCTH, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHATh  TPUHIMUIBI  MOCTPOCHHUS  CEUYCHWH  MHOTOTPAaHHUKOB,
' UCIIOJIBb3YSl METOJI CIIEA0B
211 CtpouTh ceueHUss MHOTOTPAHHHUKOB METOJIOM CJIEJOB, BBITIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:




BH/I CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUECKUX BEIMYMH MO oOpas3nam
WM QIrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOAbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3a4ad Ha BbIYHCICHUE
pPacCTOSAHUN MEXKY ABYMSI TOUKAaMH, OT TOYKH 1O NPSAMOM, OT TOUYKH JIO

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIUMHUCS ITPIMBIMUA

7.13

Pemiats 3a1a41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
UKW aJIrOpUTMaM, IPUMCHASA H3BCCTHBIC AHAIUTHYCCKUC MCETOAbI IIPpHU
pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIMBAKOIIMUMUCA MPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Bbruucnate 00BbEMBI M IUIOLIAJM HOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IPUMEHEHUEM (OPMYJI, BBIUNUCIATH COOTHOILICHUS
MEXTY IUIOIIASIMU IIOBEPXHOCTEH, o0BbEMaMu HOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMETPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

W3Bnekarhb, TpeoOpa3oBbIBATh M WHTEPIPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEICTaBICHHYIO Ha

YepTekKax U pUCyHKax

7.17

[TpumensTh reoMerpuueckue (hakTbl A PELIEHUS CTEPEOMETPHUUECKHUX
3a/1a4, MNPEAIONAralluX HECKOIbKO IIArOB DELICHHS, €CIU YCIOBUS

MIPUMEHEHHUS 33/1aHbI B ABHOU popme

7.18

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbBIC CPEACTBA W 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

7.19

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOJAC U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TprMeHsITh MOoTyYeHHbIE 3HaHUS HA IPAKTHKE: aHAJIM3UPOBATh peaibHbIe
CUTyallUl M MpPHUMEHITh HW3Y4YECHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKU chopMyIUpOBaHHON pOOJIEMBI,
MOJIEJIMPOBAaTh PEAIbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, UCCIEN0BATh
MIOCTPOCHHBIE MOJIENH C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TMOHATUN U
TEopeM, arnmapara ajareopsl, pelaTh MpaKTUYECKHe 3a7a4ul, CBI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEIIMYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIHe
6.1 UWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTb,
' oOpasyloniye KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAILICHHS
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBONM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbuuciate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalCHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmyT
OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIIMCAaHHBIH B chepy u
6.7 OINMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIN TEJI0
BpaLCHUS
6.8 BBUUCIIATE  COOTHOIICHWST MEXIy TUIOMAASIMU ITOBEPXHOCTEH U
' 00BbEMaMU MOAOOHBIX TeI
6.9 N300paxarh n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpalleHUs
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATE HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh TeoMeTpuueckue (akThl sl PELICHUsS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAralolIuX HECKONLKO IIArOB PELIEHHs, €CIAH YCIOBHS

MIPUMEHEHUS 3a/1aHbI B IBHOU popme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonaaTs ,HCfICTBHfI CJIIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXXCHH BCKTOpa Ha YHCIIO, O6’bHCHHTB, KaKUMH CBONCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroial MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEL

6.17

Haxoauth cyMMy BEKTOpOB U INPOU3BEACHHME BEKTOpA HA YMCIIO, YIoJ
MEXy BEKTOpaMHM, CKaJIIpHOE MPOU3BEICHUE, PAaCKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemats HpOCTGfII.HHG rCOMCTPHUUYCCKUC 3aa4d Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHUC I'COMCTPUYCCKHUX BCIWYHUH I10 o6pa3uaM WK aJIrOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHJAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTb HpOCTGfIH.IHG NporpaMMHBIC CpCACTBA H SJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

HpI/IBO,Z[I/ITB MMPpUMEPBI MATEMAaTUUCCKUX BaKOHOMepHOCTeﬁ B IIpupoac nu

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIy4eHHBIE 3HAHMWS HaA IPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallUd U NPHUMEHATh HM3Yy4YCHHBIC IOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM T€OMETPHUYECKUX MOHATHU H
TeopeM, armnapara anreOpbl, pemaTh NPakKTUYeCKHe 3a/1a4H, CBA3aHHBIE C

HaXO0XXIACHUEM I'€COMCTPHUICCKUX BEJIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  MOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

1.2

B3aumHoe  pacrnosokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroLIuecs,
napajuiefibHble U CKpeluBaromuecs mnpsimble. [lapamiensHOCTh MOpSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajulelibHbIe TIPsIMbIE B  IMPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI €
COHANpPABJICHHBIMU CTOPOHAMH, VYIOJ MEXKIYy TMpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapasulebHbIe MIOCKOCTH, CBOWCTBA MapaliebHbIX
miockocteit. [Ipocrteitmme mpocTpaHcTBeHHBIE (DUTYPHI Ha IUIOCKOCTH: TETPadp,

KY6, napajieJICnuIie [, IoCTpOCHUC Ce4YeHH I

7.3

[lepneHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTH: TNEPIEHAMKYISIPHBIE TMpsIMbIE B
MMPOCTPAHCTBE, IPAMBIC IMTAPAJIJICIIBHBIC U ICPICHAUKYJIAPHBIC K IIJIOCKOCTHU, IPHU3HAK
NEePHEHANKYISIPHOCTH MPSIMOM U IIIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYISIPHON
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSIMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yTroJ, JMHEHHBIM yrona JAByrpaHHoro yria. llepneHaukynsip u
HAKJIOHHBIC: PACCTOSHME OT TOYKH 1O TIUIOCKOCTH, PACCTOSHUE OT MPsMOM 10
TUIOCKOCTH, MPOEKIHs (PUTyphl HAa TIOCKOCTh. [lepHeHIuKyISIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JIBYX  IUlockoctei. Teopema o Tpéx

NEPpNCHAUKYJIIIpax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKIIBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAHMSI MPU3MBI, MpsSMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroIbHBINA TapauIeICIINIIE
u ero cBorctia. [Iupamuaa: N-yrospHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, PABUIbHASL M yCEUEHHAS MUPaMUIA.

DIeMEHTHI INpu3Mbl MW IIHPaAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATHUC




MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPABWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUa M MPAaBUIBHBINA TeTpasap, KyO. [IpencraBnenue
O MpPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedyeHus

IMPU3MBbI 1 TUPAMUBI

7.5

CummeTpusi B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEJIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MHPAMUJIAX, IMApAUICICIIUIEaX, IPAaBUIbHBIX

MHOTI'OIrpaHHHUKax

7.6

Bbruuciienue 351eMEHTOB MHOIOTpaHHUKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM ITOBEPXHOCTH U TIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPaBUIIBHOM NHMPaMHUIBI, TEOpeMa O ILIOLIAIN

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

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH IMOBECPXHOCTD, O6paSYIOH_II/IC I_[I/IHI/IH,Z[pI/I‘leCKOI\/’I MOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3yrolas U 0Ch, IO/l OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHHMeE W BeplInHa, 0Opasyromas U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAaHUA 1 OokxoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepXHOCTH cheprl. Bzanmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTCJIbHasA ININIOCKOCTh K cq)epe, miomanb

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KoMOunamuu Ten BpaileHuss ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHMK, OINKCAaHHBIN

okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstre 06 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO TMapayvienenunena u cieactBus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM mapa u rionaab chepsl




[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY  IUIOMIAIIMU

0.1 MMOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TET
6.8 Ceuenust nunuHApa (MapajuiesibHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPIIUHY ), CEUSHUS [Iapa
Bekrop Ha mimockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYUTAHUE BEKTOPOB.
6.9 YMHO)eHuEe BeKTopa Ha uyucio. Pas3nokeHne BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHUCTBUI C BEKTOpaMU
[IpsimoyronbpHasi cucreMa KoopAMHAT B TmpocTtpaHcTBe. KoopauHaThl BeKTOpA.
6.10 [Ipocreiimne 3amadyn B KOOpAMHATAX. YTod Mexay BekTtopamu. CkalsipHOE

IIPOU3BCACHUC BCKTOPOB. Brruucnenue YIJ10B MCXKAY IMPAMBIMU U IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELIEHUHA FEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pPe3y/JbTATaM O0CBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CpeAHero 0011ero
TpeOoBaHusl o0pa3oBaHust

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU pELICHUs 3ajady;
yMmeHue (opMyiupoBaTh U ONEPUPOBATh IOHATHSMHU: OIpEIeIICHHE,
aKCcuoMa, Teopema, CJIEICTBUE, CBOICTBO, NPU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYIUPOBKHU; IPUMEHSATh UX; YMEHHE (OpMyIUpOBaTH
oOpaTHOe U TNPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
MIPOBOAMUTH  JIOKa3aTeJIbHbIE PACCYXAECHMSI IMpU pPEIICHUU 3aj]ad,
1 OLIEHUBATh  JIOTMYECKYI0 IPAaBWIBHOCTb  PACCYyXJIEHHUH;  yMeHue
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLlUU HaJ
MHOXKECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JJis OIMCaHUs pealbHbIX MPOLIECCOB U SBJICHUHN U IIPU PEUICHUU
3aJa4, B TOM 4YHCIe W3 JPYTUX YYeOHBIX NPEIMETOB; YMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCHIBaTh TI'padbl pPa3TUYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMmenue ONEeprUpOBaTh IMOHATHAMHU: HATYpaJIbHOC YHCJIO, LEJI0C€ YHCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTeJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C pallnOHaJIbHBIM IIOKa3aTeCJieM, CTCIICHb C HCﬁCTBHTCHBHLIM
IIOKa3aTeciieM, norapn(bM qucia, CHUHYC, KOCHHYC N TaAHI'CHC
MNPOU3BOJIBHOI'O YHCJIA, OCTATOK IO MOAYJI0, paluOHAJIBHOC YHUCIIO,
HpparoOHaJIbLHOC YqHuCJIo, MHOKECTBa HaTypaJIbHbIX, OCIIbIX,
2 pallnOHAJIbHBIX, HCﬁCTBHTeHBHLIX YHUCCII, YMCHHUEC  HCIIOJIb30BATh
IMpU3HAKHU OCIUMOCTH, HauMEHBIIHI O6IHHI>1 JACIIUTCIIb U HAaNMMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBKJ’II/I)Ia Ipu pCHICHUHA 3aJia4; 3HAKOMCTBO C
Ppa3siInIHbIMHU MO3MITHOHHBIMH CUCTEMaMH CUHCIJICHHUA, YMCHUE
BBITIOJIHATh BBIYMCIICHHUE 3HAUCHUU W HpeO6p330BaHI/I$I BI)Ipa)KeHI/II\/’I co
CTCIICHAMHA H JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I}I ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPUPOBATh MHOHATHSAMU: IOCIEI0BATEIbHOCTD,




apupmeTHyecKast Iporpeccus, reoMeTpuyecKkas nporpeccus,
OeCKOHEUYHO yObIBaroIlas TeOMETpUYECKass IMPOrpeccHs; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpUpOBaTH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJLYJIb U apI'yMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4YHcell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHCIIAMH; IMPUBOIAHUTH
IpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YMCEN;  ONEpPUpOBATH
HNOHATHSMM: Marpuna 2x2 u  3X3, oOIpeaenuTeslb  MaTpULbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIEC, UPPALUOHAIBHBIE,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMbBl; YMEHHE OIEpUPOBATH
MOHATUSIMU: TOKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YPABHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pelaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBbI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C IIApaMETpPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLIUS, YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJblllee U HaUMEHbIlee 3HAYEHUS
(yHKIIMU Ha MPOMEXKYTKE, HENpepbIBHAsA (PYHKIIUS, aCUMITOTHI Tpaduka
¢GbyHKUMHU, TIepBas ¥ BTOpas MPOU3BO/HAS (YHKIMH, T€OMETPUUYECKUH U
(¢u3nuecKkuii CMBICI TPOU3BOJHON, IEpPBOOOpa3Has, ONpeaAesIEHHBIN
MHTErpaj; yMEHHE HaXOJIUTh aCHUMOTOTHI rpaduka (YHKUUH; YMEHHE
BBIUHCIIATh NPOU3BOJIHBIE CYMMBI, IPOU3BEACHUSA, YACTHOTO U
KOMIO3ULMHU (YHKIUN, HAXOJUTh YpPaBHEHHE KacaTelbHOH K Trpaduky
(GyHKIMU; yMEHHE HAaXOJIWUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKLMIA;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JJs HCCIeNOBaHUA (PYHKUU,
HaxXOJUTh HAuOONbIINE W HAUMEHbIINE 3HauYeHUs (DPYHKUMH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAHUEM amapara MaTeMaTH4ecKOro
aHaJlM3a; TNPUMEHSATh TPOU3BOJHYIO I HAXOXKJEHHUS HaWIy4dIlero

peliCHUd B MNPUKIAJAHBIX, B TOM YHCJIC COLHUAJIBHO-3KOHOMUYCCKHUX H




(dbu3MYecKuX 3a1avdax; HaXOAUTh TUIOMIAAN M O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBO[[I/ITb HpI/IMepr MaTEeMaTHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

oMouIbI0 Qg depeHnanbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, oOOpaTHas
GbyHKIMSA, KOMIO3UIUS (YHKUMH, JIMHEHHAas (QyHKIMS, KBaJpaTU4HAs
byHKUHA, panMoHaIbHasI byHKUHA, CTEIeHHas byHKUM,
TpUrOHOMETpHUUYeckre  (QyHKIUH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, [OKa3aTelabHas M Jorapugmuueckas (QyHKIMH; YMEHHE
CTpOUTH TpapUKH HM3YUYCHHBIX (YHKIUH, BBIIOJIHATH MPEOOpa3OBaHUS
rpaduKoB (GYHKIMN, UCIIOJIB30BaTh I'paUKH AJIs U3yUEHUs! POLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 JAPYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peallbHOW >KU3HU; BBIpAXKaTh (JOpMYJaMH 3aBUCUMOCTH MEXTY
BEIMYMHAMHU; UCIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH IS
pelleHys ypaBHEHH, HEpaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOPJAMHATHOM IIOCKOCTM MHOXECTBA PEIICHUH YpPaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pPa3HbIX TUIOB (B TOM YHCJE Ha
IPOLEHTHI, JIOJIM U YaCTH, HA JBUXKEHHE, pabOTy, CTOMMOCTh TOBAapOB U
YCIIyT, HaJIOTH, 3a/1a4¥ U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPRKEHUS, YpaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/layM, MCCIEN0BaTh IIOJYyYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIIE0BATh IIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM aIlapara

ayreOpbl, HHTEPIPETUPOBATh MOJYyYSHHBII pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: cpeiHee apudmMeTHueckoe, MeuaHa,
HauOoJblllee W  HauUMEHbIllee 3HAa4YeHHs, pa3Max, JUCHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBaTh MH(OPMaLMIO, MPEACTaBIEHHYI0 B TaOnuIax, Ha
Jauarpammax, rpadukax, OTpa)xarollyio CBOMCTBa peabHBIX MPOLECCOB U
SIBJIEHUH; MPEACTaBIATh HH(OPMALIHMIO C TOMOIIbIO TAOJIUI U IUArpaMM;
HCCIEA0BaTh CTATUCTUYECKUE IAHHBIC, B TOM YHCIE C IPUMEHEHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CPEACTB; Trpaduuecku

nucciacagoBarb COBMCCTHBIC Ha6J'IIOI[eHI/IH ¢ I[oOMOHOIbIO  JuarpaMm




paccerBaHMs U JUHEUHOM perpeccun

YMeHue onepupoBarh MOHATHSAMU: CIYyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
(GOpMyJIBI CIIOKECHHSI M YMHOXKCHHUS BEPOSTHOCTEH, (OpMyIy MOIHOM
BEpOSTHOCTH, (hopmyiy bepHyin, komOMHAaTOpHBIE (GaKThl U (GOPMYJIBI;
OIICHUBATHh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATHSMH: Cy4aiiHas BeJNWYHMHA, paclpeieseHe BepOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHE
CIIy4aiiHOM BENWYMHBI, (YHKIMUU pacOpelesieHus ¢ IUJIOTHOCTH
PaBHOMEpPHOTO, MOKAa3aTEIbHOTO W HOPMAJbHOTO pacIpeesieHHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpefesieHudl Juis
pelIeHrs 3aJla4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIUX YHCENl B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHHE, IEPECTAHOBKA,
YHUCII0O COYETAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOTOHA; yMmeHWHE
MIPUMEHITh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS AJIS PEIICHUs 33/1aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOJ'Iy‘lCHHLIﬁ pe3yiibTaT

YMeHne omnepupoBaTh INOHATUSMH: TOYKA, MpsiMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIria, IUIOCKUH yroi,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOIIMECS IIPSIMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYJIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIYy MNPAMBIMH, YTOJ MEXIYy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTHU, PACCTOSTHUE MEXKAY
MIPSIMBIMH, PACCTOSIHUE MEXIY ITUIOCKOCTAMH; YMEHUE UCIIOJIb30BATh IIPH
pelIeHnH 3aad U3yueHHbIE (PAKTHI M TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IOHATHH H

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUEC 3a1a4n

10

YMeHue omnepupoBaTh HMOHATUAMHU: IUIOWAAb (QUTYpbl, 00bEM (UTYPBHL,
MHOTOTPaHHUK, MPaBUIbHBIM MHOTOTPaHHHMK, CEUEHHUE MHOIOIPAaHHUKA,
Ky0, mapajuienenunesa, npusMa, OUpaMuia, (Gurypa M MOBEPXHOCTH

BpallleHHs, UUIMHJIpP, KOHYC, map, cdepa, Miomaas cepbl, MmIomaib




MOBEPXHOCTH MUPAMUJIBI, MPHU3MBI, KOHYycCa, IWIMHIpa, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TapaJljiesienuIeaa, MUpaMHUabl, NPU3MbI, LWIMHIPA,
KOHYycCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHUs KOHYCAa M LIMIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHUKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpALIEHUsI, UX CEUYECHHUS], B TOM YHCJIE C IOMOILIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHEHO
(dhopMynupoBaTh ONpeNeIeHUs U3y4aeMbIX (UTyp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBax W IMpPHU3HAKAX T'€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WU
ONpoBepraTb MWX; yMEHHE NPOBOAUTH Kiaccuukanuio Quryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJIHATE HEOOXOJMMBIE TOTOJHUTEIbHBIE

IIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHATUSMH: JBW)KEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA IEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00US, TMOAOOHBIE (QUTYpPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXUTCKTYype; HUCIOJIB30BaTh TI€OMETPUUYCCKHE OTHOILICHHS
MPU pEIICHUH 33]a4;, HaXOJIUTh TEOMETPUYCCKHE BEIUYHHBI (JIHHA,
yroJ, Iomaab, o0BEM) TpU pelIeHHH 3aJad Hu3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEANbHOMN KH3HU; YMEHUE BBIYUCIATH TCOMETPHUCCKUC
BEITMYMHBI (JUIMHA, YTOJd, TUIOHIaAb, O0BEM, IUIOIIAb TOBEPXHOCTH),
WCIIONIB3YsT HM3ydeHHBbIC (DOPMYJIBI M METONbI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYCA, IUIUHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesienuIe a, MUPaMUIbI, TTPU3MBI,
HWIMHIpPA, KOHyca, Iapa; yMEHHWE HaxXOJUTh OTHOIIEHHE OOBEMOB

o1I00HBIX GUryp

12

YMmenue OIICPpHUPOBATH NMOHATUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa IO 6a3Hcy,
CKaJIIpHOC TIIPOM3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKIAY
BCKTOpPAaMH; YMCHHC HUCIIOJIB30BATh BCKTOpHLIfI n KOOpI[HH&THLIﬁ METOJ
AJid  pCHICHUA TCOMETPUUCCKHUX 3aJad W 3aJad JPYyrux yqe6HBIX

npeaAMETOB

13

YMmenue BLI6I/IpaTB NOAXOASAIIMHA METOd  JIs pelmiCHusd 3aJaydu,




IIOHMMAaHWE 3HAYMMOCTH MATEMaTUKA B HW3YYCHHHM NPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SABJICHHWI; YMEHHE pPAaCIO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTeMaTUKM B HMCKYCCTBE, YMEHHME IPUBOIUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Hucna v BBIYUCICHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku 1eaIMMoCcTH HesbIX Yncel

19 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JECATHYHBIE JApoOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajJbHOM creneHu. [leificTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenensb ¢ 1ienpIM nokaszaresneM. CTeneHb ¢ palMoHalbHbBIM N0Ka3aTeneM. CBoiicTBa
- CTETICHU

15 CuHyc, KOCMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnynple U HaTypaiIbHbIEC JOTapuUPMBbI

JeiictBuTtenpHble uyncna. ApupMeTHYecKHe Onepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKHUIKA M OIIEHKA
pe3yJbTaTa BRIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUILIbl

3 DOyHKINUH U TpaPuKH
31 Oynkuus, cnocoObl 3amanust (yHkouu. I'paduk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yskuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKumn
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHUil Qynkuuu. Hymum ¢yHKnmu.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIHUH.
' MakcumyMbl ¥ MHHUMYMbI (GyHKiud. Haumbonblnee M HauMeHbIee 3HAYECHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LEJbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMnTorel TpagukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (DYHKUUI Ha MOHOTOHHOCTb U
4.2 skcTpeMyMbl. HaxoxieHne HauOoJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTU
7.2 [IpsiMbI€ U TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH




7.4

Tena u MOBEpXHOCTH BpaICHUS

7.5

KoopauHnatsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
I'eometpus, 10-11 knaccel. YueOHUK 1151 00111€00pa30BaTEIIbHBIX
yupexaeHui: 6a30BbIi 1 MpoduiIbHLIA ypoBHH. ATaHacsH JI.C., ByTy30B
B.®., Kagomues C.b. u apyrue. U3natensctBo «lIpocBemieHue.
METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

- 3uB b.I'. 'eometpusi: Aunakruueckue matepuaist aus 11 kmacca/ B.I'. 3uB,
B.M. Meiinep. — M.: [Ipocsenienue,

-3uB b. I'. 3agaun no reomerpun s /—11 kiaccos/

-Illlapsirun U.®., 'ony6es B.W. dakynbTaTuBHBINA KypC IO MAaTEMATUKE
(10xmacc). — M.: IIpocBemenue.

-llapeirun U.@., I'ony6eB B.W. @akyabTaTUBHBIN Kypc IO MAaTEMATHKE
(11xmacc). — M.: IIpocseleHue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

but6moreka [JOK
http://interneturok.ru/

3. https://www.yaklass.ru/p
4.http:/lurokimatematiki.ru
5.http://intergu.ru/
6.http://karmanform.ucoz.ru
7.http://polyakova.ucoz.ru/
8.http://www.openclass.ru/



