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MyHHUHNIAIbLHOEe aBTOHOMHOE 00111e00pa3oBaTeIbHOe YUpeKIeHHe

«CpenHsisi 001eo6pa3oBaTebHas mKoaa Ne24 ¢ yriy0JeHHbIM H3yYeHHEeM

OTHAEJbHBIX MpeaMeToB» CTapoocKOoJIbCKOro rOpoAcKOro oKpyra

Ipuao:xkenne k OOIL
PaccmoTrpeno Ha Cornacosano Paccmotpeno _|-YTBEpXKAAI0
sacemaguu 11IMO 3amMecTHUTEND Ha 3acelaHuu % ‘.,Z[up,eK"TjopiMAOY
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nJst ooyuaromuxesi 10-11 kinaccon
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MyHununajbsHoe aBTOHOMHOE 0011e00pa30BaTe/IbHOE YUpeskKIeH e
«Cpennss o6meobpasoBaTebHas mKoia Ne24 ¢ yriy0jieHHbIM H3y4eHHeM

OTACJIBHLIX MPEAMETOB) CTaPOOCKOJIbCKOFO rOpoACKOro okpyra

Ipunoxenue k OOIT

PaccmoTpeno Ha CornacoBaHo PaccmoTpeno _-YTBEpKAAI0
sacemanuu [1IMO 3amMmecTUTenn Ha 3aceJaHuu : '.’Jl;npek?rfé,p'"MAOY
YUHTEJIEH PYCCKOTO nupexkropa MAOY IIEIarOTHYECKOro "' «COII'Ne24 ¢
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MyHUIMIIAJbHOE AaBTOHOMHOE 0011e00pa3oBaTe/bHOE YUPeKIeHHEe
«Cpennsisi o0meoOpa3oBaTe/bHast mKoa Ne24 ¢ yriyGJieHHbIM H3y4YeHHeM
OTAe/bHBIX NpeamMeToB» CTapoocKko/IbCKOro ropoacKoro OKpyra

IIpunoxenne k OCII
Paccmotpeno Ha CormnacoBaHo Paccmotpeno v‘_,""'"f'y"f]éép-‘):l(l@iq \
sacenannu 11IMO 3aMeCTUTENb Ha 3acelaHui /. Apextop MAQY
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MyHHHHHaﬂbHOC aABTOHOMHOE€ 06me06pa3OBaTe.ﬂbH0e Y4YpeKACHHE

«Cpennssi o6meo0OpasoBaTe/ibHAs IKOJIA Ne24 ¢ yriyO/ieHHbIM H3y'4eHHeM

OT/JACJbHBIX IPEAMETOB» CTapoocmo.m)cmoro ropoacCKoro okpyra

Ipunosxenne k OOII
PaccmoTpeHo Ha CormnacoBaHo PaccMoTpeno A VTBEPHKAAIO.,
sacefanuu [1IMO 3aMeCTHUTEIh Ha 3acelaHuu Jnpextop MAOY
yuHuTeNne! pyccKoro mupekropa MAOY nenarormaeckoro s | «CL LT Ne24-C-
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yue6Horo npeamera «BeposiTHOCTL U CTATHCTHKA.

Ba3oBbliii ypoBEeHb»

nuig obyuaromuxes 10-11 kiaaccos

Ilepenko B.M. (MnenTr¢uxaTop 2943018)
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HopMaTHBHBIH CPOK OCBOEHHS — 2 TOJ




MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalnpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH PEATbHOIO0 M HUICAIBHOT0, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Ir€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIEHHE, (HOpPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUpOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYIAOBOM J€ATEIBHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4EeCTB, MOITOMY aKTyaJlbHa
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIEOMETPUYECKUX 3HaHUM U JCHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
O CIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh T€OMETpPHIO Ooee
r1y0OKO, €ciii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JESTETHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eoMetpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmupoBaHMEe mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJCHHEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKMX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJCP’KAHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS;



o (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIeBaHTHOMN
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar il PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuIeHUs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHU.

OcHoBHbIE copaeprkaresibHble TuHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpesensercs He TOJBKO [0 COJAEPKATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpenefNeéHHbIM M0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENILHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupss U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpumn oTBOAUTCS 2 4aca B Henenmo B 10 kitacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpsIMbIMU B TPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenue/; IOCTPOCHUE CEUEHUH.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMONM M IUIOCKOCTH, TEOopemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yyrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP M HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYISIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepeHINKYIIapax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHnHuka. [Ipu3ma: n-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MNUPAMUA W TPABWIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BoelunciieHre SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpamenus

HummHapuyeckas TTIOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOM TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHUME U BepIlMHA, 00pa3yrolas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMeE
IPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomass chepsl.

[Tomo6Gusie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

Cedenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. ClI0KeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mpoctpancTBe. Koopauuatel BekrTopa. [Ipocreimue 3amaum B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalaspHOE MNPOU3BEIEHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MPsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yHTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMU 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUM B JPYyrUX HaykKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC JKH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYphI, TOHHMAaHWUEM BIIASHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM i1 PEIIeHUsS 3aaad B
o0nacTh OKpyXKawIield cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOYHBIX MTOCJIEICTBUM VISl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM JEesTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUYyaJIbHO U B TPYTIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuwle  Oelicmeus,  o0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAUie2o0  Mupa;  NpUMeHeHue  J02UYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATHH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, CAWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUH IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemnieHus yuyeOHOM 3ajadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, NAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

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

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B PA3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUyuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYIMPOBAHHBIM KPUTEPUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble Oelcmeus, 0Oecnedusarom

copMUpOBaAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIY4YEHHbIN pe3ylbTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWA  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NIPOEKTAa;  CaMOCTOATENIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1EJTh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAaHHU3AIMI0 COBMECTHOMN
paboThI, pacripeieNIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHUSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPUIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII IHpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3YNbTAaTOB IEATEIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPSIMas, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccupumupoBath B3auMHOE pacloONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mmepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSTHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBIN MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKYIIas MIIOCKOCTh, CEYCeHNE MHOTOTPAHHHUKOB.

OOBACHATH TPHUHIIUIIBI TIOCTPOSHUS CEUECHUH, UCTIONIB3Ysl METOI CIIEIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBIMIOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIIMYUH MO 00pas3am Win
AITOPUTMAaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJIbl TPU PEIICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJECHUE TEOMETPUUYECKHIX BEJIMYUH MO 0Opas3iam miu
aNropuTMamM, TMPHUMEHSsS W3BECTHBIC AaHAJIUTUYECKHE METOJIbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbraucisate 00bEMBI U IUIOMIAAM TOBEPXHOCTEW MHOTOIPAHHHUKOB (IIpU3Ma,
nupaMuja) C TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIHA C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opasyromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIIeHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath w3ydaembie (QUTYpHl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUA.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATH, KAKUMU CBOMCTBAMH OHU 00J1J1aIO0T.

[IpuMeEHSTH MpaBUiIO Napauieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemate npocreimme reoMeTpUYECKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XJICHUE FeOMETPUUYECKUX BEJIUYUH [0 00pa3liaM WJIu ajirOpUuTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PEUICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAUTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh PpEAJIbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosaunyecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBeznenue B ctepeoMeTputo 10 https://learningapps.org
) [Ipsimble ¥ TIIIOCKOCTH B HpOCTpaHCTBe.u 12 1 http:/alexlarin.net
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
II
3 epneHamfynﬁpHocn) HPSIMBIX U 12 https://math100.ru/
IJIOCKOCTEH
4 Yrisl MeXAy NPAMBIMU U IIOCKOCTSMHU 10 1 http://www fipi.ru/
5 MHororpanHuKu 11 1 https://math100.ru/
6 OO6BEMBI MHOTOI'PaHHUKOB 9 1 http://mathege.ru
7 [ToBTOpEHUE: ceueHus, pacCTOSHUS U YTIIbI 4 1 http://www kokch.kts.ru/cdo/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHue pa3/jesioB U TeM undposbIie

Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsbl
Temna Bpamenus 12 http://www fipi.ru/
OO0BEMEI Tel 5 1 https://math100.ru/
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 http://mathege.ru
I1 600
OBTOPEHIE, ODODIICHTE, 7 1 http://www.kokch kts.ru/cdo/

CUCTEeMaTH3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIE TTOHSTUSA
CTCPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
mpoctpanctBo. [IpaBuia
M300pakeHUs Ha PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
HapauIeIbHBIX IPSIMBIX
(0Tpe3KoB), cepeaArHbBI
oTpe3Ka

[TonsTHs: mepecekaronuecs
MJIOCKOCTH, TIEPECEKAIOITHECS
npsiMasi ¥ MII0CKOCTh

[TonsTHA: nepecekaromuecs

IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U IOCKOCTb

http://alexlarin.net

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

3HaKOMCTBO ¢
MHOIr'OrpaHHUKamMu,
n300pakeHue
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOEKITHOHHBIX
gepTexax

http://alexlarin.net

HauanpHbie cBeenus o kyoe

https://math100.ru/




U NIpaMuJe, UX pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

HavansHbie cBeeHNS 0 KyoOe
U NIpaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOTPaHHUKOB

http://www.fipi.ru/

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://math-ege.sdamgia.ru

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://learningapps.org

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://math100.ru/

10

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

http://www.fipi.ru/

11

B3anmHoe pacnonoxkenue
MPSIMBIX B TIPOCTPAHCTRBE:

http://www.alleng.ru/edu/math1.htm




IepeCeKarommecs,
napajljiCJIbHbIC 1
CKpCHIUMBAOIHUECA IIPAMBIC

12

[TapamienpHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
mapaJiyICJIbHBIC ITPSIMBIC B
IIPOCTPAHCTBE;
HapaieIbHOCTb TPEX
IPSIMBIX

https://math-ege.sdamgia.ru

13

[TapamienpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPAMOI U
IJIOCKOCTH

https://math-ege.sdamgia.ru

14

15

16

VYIIIBl ¢ COHANPAaBICHHBIMU
CTOPOHaMU

Yron Mexay npsMbIMU B
IIPOCTPAHCTBE

Yron Mexay npsMbIMU B
IIPOCTPAHCTBE

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net

17

18

19

[TapamienpHOCTB IIOCKOCTEN:

nmapajijiCJIbHBIC IIJIOCKOCTHU

CBoiicTBa napamienbHbIX
IJIOCKOCTEN

IIpocreiimue
IIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TeTpa’Ip, KyO,
napajuieeuIe|

https://learningapps.org

https://math100.ru/

http://alexlarin.net

20

[TocTpoenue ceuenunit

http://www.fipi.ru/




21

22

23

[Toctpoenue ceueHui

KonrponsHas pabora o teme
"[IpsiMbIe ¥ TIJIOCKOCTH B

MIPOCTPAHCTBE.

HapaJ'[J'IeJ'IBHOCTB IMPpAMBIX U

mIockocten"”

[lepneHUKyYISIPHOCTD
IIPSIMOY U TUIOCKOCTH:

NEPpNCHAUKYIISIPHBIC IIPSAMBIC

B IIPOCTPAHCTBEC

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

http://mathege.ru

24

[IpsimMble napasienbHbIe U

NIEPIEHIUKYISIPHBIE K
IIJIOCKOCTH

http://www.fipi.ru/

25

26

27

28

[IpsimMble napasienbHbIe U

MEPIEHIUKYISIPHBIE K
IJIOCKOCTH

IIpusnax
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

IIpusnax
NEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH
Teopema o npsmon
MEPIEHIUKYIIAPHON
IIJIOCKOCTH

https://math100.ru/

http://alexlarin.net

http://alexlarin.net

http://www.fipi.ru/

29

Teopema o npsmon
MEPIEHUKYISIPHON
IJIOCKOCTH

https://math100.ru/




30

Teopema o npsamon
NepIEHANKYIIIPHON
IJIOCKOCTH

https://learningapps.org

31

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

http://www.fipi.ru/

32

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J0 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

https://math100.ru/

33

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

https://math-ege.sdamgia.ru

34

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSAMOU 10
IIJIOCKOCTH

https://math100.ru/

35

VYTIBl B IPOCTPAHCTBE: Yrol
MEXIy NMPSMON U
IJIOCKOCTBIO

https://math-ege.sdamgia.ru

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria
JIByrpaHHBIN yroJl, TMHEHHBII

http://www.fipi.ru/

https://math100.ru/




yroj ABYTPAHHOIO yria

38

39

40

41

[lepneHauKyISpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEMN
[lepneHauKyISpHOCTH
IJIOCKOCTEM: IPU3HAK
MEPIEHANKYISIPHOCTH JBYX
IJIOCKOCTEM
[lepneHUKyYISAPHOCTH
IJIOCKOCTEM: IPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEMN

Teopema o Tpéx
MEepHEHIUKYISIpax

http://www.fipi.ru/

https://math100.ru/

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

42

Teopema o Tpéx
MEPIEHINKYIAPaX

http://www.fipi.ru/

43

44

45

Teopema o Tpéx
MepIEeHIUKYIIApax
KonrtpomnbHas pabora no
TeMaM
"IlepneHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN" 1
"Vrisl MeXay NpsSMBIMU U
mI0cKOCTAMU

IlonsaTre MHOTOT PpaHHHKA,
OCHOBHBIC 3JICMCHTbBI
MHOT'OrpaHHUKA, BBIITYKJIBIC U

https://math100.ru/

https://learningapps.org

http://alexlarin.net




HEBBIITYKJIbIC
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHHUKA

46

IIpu3ma: n-yronpHas npusma;
I'PAaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHAs
IIpU3MBbI; OOKOBas U MOJIHAs
IIOBEPXHOCTb ITPU3MBI

http://www.fipi.ru/

47

[Tapamrenenunen,
IIPSIMOYTOJIBHBIN
NapajuieJIenuIe] 1 €ro
CBOICTBa

https://math-ege.sdamgia.ru

48

[Inpamua: n-yroapHas
nMpamMuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
O0KOBas U MOJTHAs
MTOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuia

https://math100.ru/

49

50

[IpaBunpHbIE
MHOTOTPAaHHHKH: TTOHSTHE
MIPaBUIBLHOTO
MHOTOI'paHHHKA; TPaBUJIbHAs
MpU3Ma U MpaBUIIbHAS
NUpaMU/Ia; IpaBUIbHAS
TpEyTOoJIbHAS THPaMHJIA 1
MIPaBWIbHBIN TeTpa’ip; KyO

[IpencraBnenue o
MPaBUIIbHBIX

http://alexlarin.net

http://www.fipi.ru/




MHOTr'OrpaHHUKax: OKTasap,
AO0ACKasAp U UKOCAdIP.

51

52

CumMMeTpus B IPOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DneMEeHThl CUMMETPUH B
UpaMUax,
napajiesenumnenax,
IIPABUIIBHBIX
MHOTI'OI'paHHHMKaxX

Brlunciienue 3j1eMEHTOB

MHOTOTPaHHHUKOB: p&Opa,
JMaroHallu, yrJibl

https://math-ege.sdamgia.ru

http://www fipi.ru/

53

54

55

[Tnomanp 60okoBOM
MMOBEPXHOCTH U MMOJHON
ITOBEPXHOCTH MPSMOM
IIPU3MBI, IUIOIAb
OCHOBaHUM, TEOpPEMA O
OOKOBOI TOBEPXHOCTH
MIPSAMOY IIPU3MBI

IImomane OOKOBOI
MIOBEPXHOCTU U MIOBEPXHOCTH
IIPaBWIBHON NMUpPaMUBbI,
Teopema o IUIOIIAIN OOKOBOM
IIOBEPXHOCTU YCEUEHHOU

MU PaMHU/IbI

KonrtponsHas pabora no Teme
"MHoOrorpaHHuKu"

http://alexlarin.net

http://www.fipi.ru/

https://math100.ru/

56

TToustue 00 00BEME

http://www.alleng.ru/edu/math1.htm




57 O0BEM nupamMubl 1 http://alexlarin.net
58 O06BEM TUpaMuIBI 1 https://math100.ru/
59 O0BEM nupamMubl 1 https://math100.ru/
60 O0BEM nupamMubl 1 http://alexlarin.net
61 O06BEM IPU3MBI 1 https://learningapps.org
62 OO0BEM TTPU3MBI 1 http://www.fipi.ru/
63 O06BEM IPU3MBI 1 https://math100.ru/
64 KOHT]_?OHBHM pabora 1o reme 1 http://alexlarin.net
"OO6BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMATHSAMHA 3Ha£{ - 1 http://alexlarin.net
[ToctpoeHue ceueHuii B
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
CHUCTEeMaTH3alusl 3HAaHHH.
Brrunciienue pacctossHui:
66 fgﬁ(ﬁ?gjjﬁ;“jﬁgﬁﬂ 1 http://www.alleng.ru/edu/math1 htm
JI0 TUIOCKOCTH, MEKITY
CKPEIIHBAIOIIAMUCS
MPSIMBIMU
67 Hroroast KoTpoIIbHas 1 http://www.kokch kts.ru/cdo/
paborta
[ToBTOpenue, 0600ICHNE
CUCTEeMAaTH3aIHsI 3HAHHA.
68 Brrunciienue yrioB: MexXIy 1 https://math100.ru/

CKpELIMBAOIINMUCS
MPSIMBIMH, MEXAY IPSIMOMN U




IJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

Cdepa u map: ueHtp,
paanyc, TuamMmeTp; oMb
MTOBEPXHOCTHU Cepsl
B3aumMHoe pacrnionioxeHue
cepsl U TIOCKOCTH;
KacaTrenbHasl INIOCKOCTh K
cdepe; miomans ceps
N3o0pakenue cdepsl, mapa
Ha TuiockocTu. CeueHust
mapa

Hunuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne
LWJIAHAPUYECKON
MMOBEPXHOCTH, OCh
HWIAHAPAYECKON
MMOBEPXHOCTH

[unuHap: OCHOBAaHUS U
OOKOBasI MOBEPXHOCTb,
o0pa3yrolas 1 ochb;
IUIOIIa s OOKOBOM M IIOJTHOM
IIOBEPXHOCTH

N300parkeHne LMIMHIpPA HA
mockocTy. Pazséprka

http://www.fipi.ru/

https://math100.ru/

http://www.alleng.ru/edu/math1.htm

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org




uunuuapa. CeyeHus
UMIMHIIPA (TUIOCKOCTBIO,
napajyieabHON Uin
MEePIEHIUKYISIPHONU OCH
IUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHU4eCKOn
IMOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKOU
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BEpILIKMHA, 00pa3yroas u
OCb; IJIOIIAAb OOKOBOM U
MIOJIHOM MMOBEPXHOCTH

http://alexlarin.net

http://www fipi.ru/

VY ceu€HHBI KOHYC:
o0pa3syroliue 1 BbICOTa;
OCHOBaHHUsA U OOKOBas
MOBEPXHOCTh

https://math-ege.sdamgia.ru

10

11

N3006paxenune koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHus KOHyca
(MII0CKOCTBI0, MapaIeIbHON
OCHOBAHHIO, U MIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILNHY)

KomOunHanwmst Ten BpameHus
Y MHOTOTPaHHHUKOB

https://math100.ru/

http://alexlarin.net

12

MHoOrorpaHHuK, ONMMCaHHbIN
okoJo chepsr; chepa,

http://www.fipi.ru/




BIIMCAHHAAd B MHOI'OI'PaHHUK
HJIM B TCJIO BPAIICHHUA

13

14

IToustue 06 00BEME.
OCHOBHBIE CBOHCTBA
00BEMOB Tell

O06BEM UIMHpA, KOHYCa

https://math-ege.sdamgia.ru

http://www.fipi.ru/

15

OO0BEM 1Iapa ¥ ImIomaib
chepsl

http://alexlarin.net

16

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
CoOoTHOIIECHUS MEXTY
IJIOIIAIIMU ITIOBEPXHOCTEH,
00bEMaMU ITOIO0HBIX TEJT

http://www.fipi.ru/
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KonTponbHas padbora no
temaM "Tena Bpamenus" u
"O6bems! Ten"

BexTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnoskeHue ¥ BEIYUTAaHHUE
BEKTOPOB

https://math100.ru/

http://www.alleng.ru/edu/math1.htm

http://alexlarin.net
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YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pasnoxxenue Bektopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuio
napaesenumnena

Pemenue 3aaa4, CBA3aHHBIX
C IPUMCHCHUEM IIPABUJL

https://math100.ru/

https://math100.ru/

http://alexlarin.net




JEUCTBUN C BEKTOPAMHU

23

[IpsimoyronbHas cucrema

KOOPJMHAT B MPOCTPAHCTBE.

Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAHHaTax

https://learningapps.org
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VYron MexXIy BEeKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Brruucnenue YTJIOB MCKAY
IIpAMBIMHA U IINIOCKOCTAMU

http://www.fipi.ru/

https://math100.ru/
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KoopanaaTHO-BEKTOPHBII
METOJ IIPH peIleHUH
reOMEeTPHUECKUX 3a]a4

http://alexlarin.net

27

KonTponbHas padota no
teMe "BekTopsl
KOOpJUHATHI B
nmpocTpaHcTae”

http://alexlarin.net
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[ToBTOpenue, o6o0IIEHNE U
CHCTEMaTH3aINsI 3HAHWH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJITAaHUMETPUU

http://www.alleng.ru/edu/math1.htm
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[ToBTOpenue, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJIAHUMETPUU

http://www.kokch.kts.ru/cdo/
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[ToBTOpeHUEe, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUA.
3a1aun IIAHUMETPUH U
METOJIbI UX PEIICHHSI

https://math100.ru/
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[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
3amauu TIIAHUMETPHH U
METOJIbI UX PEIICHUS

http://www.alleng.ru/edu/math1.htm

32

[ToBTOpeHUE, 0600IICHNE 1
CUCTEMAaTHU3ALMS 3HAHUM.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOpPEMBI Kypca
CTepPEOMETPUU

http://www .kokch.kts.ru/cdo/
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HrtoroBas KOHTpoOJIbHAS
pabora

[ToBTOpEeHuEe, 06001IEHNE 1
cUcTeMaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

https://math100.ru/

http://www.alleng.ru/edu/math1.htm







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: anredpa 1 Hayajga MaTEMAaTHYECKOTO aHalln3a, FTeOMETpus
['eomerpus 10-11 kimacc

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

JI.C. Artanacsu, B.®. byry3osa, C.b.Kangomues u np. 'eomerpus. 10-11
kiaccel. M., [Ipocsemenue, 2019. Kaura qis yuurens.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://www fipi.ru/
https://math100.ru/
https://math-ege.sdamgia.ru






