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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBiseTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro
o0mrero o6pa3zoBaHus, TaKk KaKk 00ecreurBaeT BO3MOKHOCTh N3YUEHUS JUCIUIUIMH
€CTECTBCHHO-HAYYHON HAIMpPaBICHHOCTH W TMPEAMETOB T'YMaHUTAPHOTO IHKIIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4aroIuMHUCsl TOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUH MPU PEIICHUH T'€OMETPHYECKUX
3aJa4, YMEHHE BBIIBUTaTb U ONpPOBEPraTb THIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 3a/1ay €CTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTU
duznueckux 3aaay.

[lenb ocBoeHus mporpaMMbl yueOHOTo Kypea «['eomeTpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE WHAWBUIYAIbHBIX CIIOCOOHOCTEW OOyYaloUUXCcs MpH
U3y4eHUH T€OMETPUH, KaK COCTABIIIONICH MpeIMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  uyepe3  oOecleueHHWEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BaHUsl Oosiee TIOyOOKMX T'€OMETPHUECKMX 3HAHUM W JICWCTBUH,
cneuu(UIHBIX TEOMETPHH, U HEOOXOAUMBIX IS YCIEIIHOTO MPO(heCCHOHAIBHOTO
00pa3oBaHus, CBA3aHHOTO C UCTIOIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMH 3a7ayaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
pPacCIIMPSIONIMMH U yCUITUBAIOIIUMEU Kypc 0a30BOT0 yPOBHS, SIBISIFOTCSI:

pacimpeHue MpeACTaBICHUsI 0 TeOMETPUN KaK 4acTh MUPOBOW KYJIbTYpHI U
¢dopmEpoBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOXHEHIINX MaTEeMaTHYECKHX MOJENSIX, MO3BOJISIONINX OIUCHIBAaTh U HM3ydaTh
pas3HbIe ABJICHUS OKPYXKAIOIIETO MUPA, 3HAHKUE MOHATHIHOTO armapara 1o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢opmupoBaHue  yMEHHUS ~ BJaJeTh ~ OCHOBHBIMH  TMOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UTYpaxX U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE HX MPHUMEHSTb, YMEHHs OKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHAAPTHBIE CIIOCOOBI peIlIeHus 3a/1a4;

¢dopmupoBaHUe YMEHHS PAaclO3HABaTh HAa YEPTEKaX, MOJACISIX U B PEAbHOM
MHpE MHOTOTPAaHHUKM U Tejla BpallleHHUs, KOHCTPYHpPOBAaTh TI'E€OMETPUYECKHE
MOJIeIN;

¢bopMupoBaHUE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TeOopHil, (popMUpOBaHHME MOHUMAHHUS POJU AKCHOMATHKH MpU
IPOBEICHUH PACCYKICHHIA;

¢dopmupoBaHUe yMEHHs BIaJeTh METOJAMH J0Ka3aTeIbCTB U alTOPUTMOB
pellleHusl, YMEHHUS HX MPUMEHSTh, MPOBOJIUTH JOKa3aTelIbHbIE PACCyKICHUS B
XOJI€ pEUICHHsI CTEPEOMETPHUECKUX 3a/1a4 U 33714 C MIPAKTUUYECKUM COACPKAHUEM,
dopmupoBaHHe TpEACTaBICHUS O HEOOXOAMMOCTH JOKa3aTelbCTB  IPU



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKACHUM U POJIM AKCUOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE H COBEPILICHCTBOBAaHHE WHTEUIEKTYAIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKIX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpECa K U3YUEHUIO TEOMETPHUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI paclo3HaBaTh MPOSIBICHHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKM3HEHHBIX CUTYalHSIX W TPH W3YYECHUU APYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl pEaJbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNY TOTyUYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEp)KaTEIBLHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBustoresa: «lIpsMble H  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanuuku», «Tema  BpameHus», «BekTopel W KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo ®PI'OC COO TtpebOoBaHME «yMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YTIIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHUH  pacmpenenserca He  TOJbKO IO
coJiepKaTeJIbHBIM JIMHUSM, HO U 10 TojgaM oOydenus. ConuepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBocHHs DenepanbHON pabouei
IpPOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATILHBIM BOIIPOCAM 00yYaroluecs
oOpamaiiuch  HEOJHOKPATHO. ITO  TO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
Tr€OMETPUUECKUMHU MOHITHSIMHU U HaBBIKAMU MOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0OZICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOMUXCs, PACIIUPSsS U yriayOmsis
e€, 00pa3zyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOydeHHs,  TOCTPOCHUS
WHIMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, O00eCeyuTh YriyOnéHHoe
U3y4YEHHUE T€OMETPUH KaK COCTaBIIsioIIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOAOHKCHUIO H3YYEHUSI MAaTEMAaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
00muM 1 IpoeccroHaTLHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUA
10 KITACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  MOHSATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CkpelmuBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTENW B MMPOCTPAHCTBE: NapalieIbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IPSAMON
u T1uiockocTtH. [lapaniensHoe W ILEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MAapajJIeIbHOTO NpPOeKTUpoBaHus. M3o0pakeHue
buryp B mapajuiesIbHONW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy MPSMBIMH B IMPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuieibHbIE
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocreimue
IPOCTPAHCTBEHHBIE (UTYpPHl Ha IUIOCKOCTU: TETpadJp, NapauleJenume],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSAMBIC B
MPOCTPAHCTBE, NPSIMBIE MAPAJJICIBHBIE W MEPHECHANKYJSIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TOpsAMOM 110  IJIOCKOCTH,  MpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK MEPHEHIUKYJIAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TpEX MepHeHIUKYIsIpax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY INPSMOW U INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUIOCKHMX YIVIOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAaHHOIO yIJa.

MHoOrorpaHHuKu

Bunel MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl TPU3MbI, OOKOBasl U MOJIHAs TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OpSAMOYTOJbHBIA — MAapaJUIENENUIIE] U  €r0  CBOIMCTBA.
Kparyaiiuyie nyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Teopema I[ludaropa. Ilupamupa: n-yronpHas mNOUpamuia,
npaBuwibHasE W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
MpaBWIbHOW mnupamujpl. lIpaBuibHBIE MHOTOIpAaHHUKH: IMpaBUWIIbHAS MpU3Ma U



IpaBWiIbHAs NUpamMuAa, NPAaBWIbHAs TPEyrojbHas IUpamMuga M IPABUWIbHBIN
TeTpadap, Kyo0. IlpeacraBneHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadIp U UKOCAdIpP.

Bbruncnenne 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHajid, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTU MPSIMON IPU3MBI,
IJIOIAJAb OCHOBAaHMW, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IBL.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPaBWJIBHOM MHOTOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUsS NPABWIbHBIX IPU3M, CHUMMETPUS MPABUIBHOU
NUpaMU/IbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOKCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPas3jgoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsmMoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIYy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MeExay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesia Bpalenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTB,
chepuueckas TOBEPXHOCTb, OOpa3yollMe TMOBepXHOCTeW. Tema BpaleHus:
IWINHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. Bzanmuoe pacmonoxeHnue
cheppl M TUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0pakenue Ten
BpalleHusi Ha TiockocTh. Pa3BépTka muimHapa u konyca. Cummetpust cepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMme
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOW MpU3MBI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM 1apa U M1apoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpameHuss U MHoOrorpaHHukoB. [Ipusma, BmnucaHHas B
IWIMHApP, ONHCaHHAas okojo wwinHapa. Ilepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,



OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaab chepsl U e€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momodusi, romoreTusi. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceueHrii MHOTOTPAHHUKOB U TEJ BPAlIEHUS: CEYEHUS IIUINHIpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsI KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIUINHY), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEN TIOCKOCTH.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu HajJ BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO YMHOXEHUA. IIpsMoyronbHas
cucTeMa KOOpAuHAT B IpocTpaHcTBe. KoopanHatel BekTopa. PasnoxkeHne BeKkTopa
o 6aszucy. KoopinHaTHO-BEKTOPHBINA METO/ MPU PEIICHAH T€OMETPHUISCKHUX 3a/1a4.

JBUKEeHUN B IPOCTPAHCTBE

JBrxenus npocrpaHcTBa. OtoOpakeHus. [[BukeHUs U paBEHCTBO (Uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JIBWKEHUN: TapauIeNbHBIA IEPEHOC,
LIEHTpaJbHAasl CHUMMETPHUS, 3€pKaJbHas CHUMMETpPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEToCcsi KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  pPOCCHIICKOro  OOmIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxkJaHCKOro oOiiecTtBa (BbIOOPBL, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTHUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapojaa, CpOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUM HAyKM M JEATEIbHOCTBIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocniuTaHue:

c(hOPpMUPOBAHHOCTh yMEHUSI TMPUMEHATh MATEeMATHYECKHUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, pEryJsipHas Gpu3ndeckasi akTUBHOCTb), (DU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBOE BocniMTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpEC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTMueckoMy  oOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHUE BIIUSHUS
COITMAJIbHO-DPKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBLHOM
Cpenbl, 0OCO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX TPOOJIEM, OpPUEHTAITHS
Ha TPUMCHCHHE MATeMAaTHMYeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYIKOB M OIIEHKHM HX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHHE
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEeJICTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (POPMYIHPOBATH
onpe/ielieHUs] MOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(PUKaAIUY,
OCHOBaHMS 1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MIPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOIIOJACHUIX U YTBEPXKICHUSX, MpeIaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbl€ U OT MMPOTUBHOTO), BEICTPAUBATh apTyYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BHIBOJIbI;

BbIOUpaTh crmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHWs, BHIOMpATh HauOoJiee TMOAXOAAIMHK ¢ y4ETOM
CaMOCTOSTENIbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbcKkue 1eMCTBUSA:



UCIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIMOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTuuecKoro 00beKTa, sIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTEIIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
IPOBEAEHHOIO  HAONIOACHMSA, HCCIENOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOlLIECcCa, a TaKXKE BBIIBUTATDH
IPEINOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nungopmanueii:

BBISBJISITh J€QUIUTH MTHPOpPMAUH, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIPOC U JUIsl pEIICHUs 3a]1auH;

BbIOMpaTh UH(OPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEeMAaTU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAILMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUS;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3NIUYHBIX (PopMax,
WTIOCTPUPOBATh rpapuuecKy;

OILICHHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)XXaThb CBOKD TOYKY 3pPCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH TTOJIYYCHHBINA PE3YJIBTAT;

B XOJIe¢ OOCYXXJICHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
poOJIeMBI, pelmaeMol 3aJadM, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYyTUX Y4YaCTHHUKOB
nuanora, oOHapy>KWBaTh Pa3IUYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTaThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOCKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
IIPE3CHTAlMA U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE e CTBUSA
Camoopranusanus:



COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1aud, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApHUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMM  TO3HABATENHbHOM  pedJeKCUM KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISL Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa [N U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eAATEJILHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl MNpU peHIeHUH YYEOHBIX 3a7ay, NOpPUHUMATHh [eJb COBMECTHOMU
NEeSTEeIBbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX AAaTh IMpPOIECC W Pe3ylabTaT paloThl,
0000111aTh MHEHUS] HECKOJIBKHUX JIFO/IEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» H HHBIC), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAWUHUPOBATh CBOU JACHUCTBHUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLECHHUBATH
KaueCTBO CBOETr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca o0y4aronuiicss Hay9uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATHSMH CTEPEOMETPUM IIPU
pelIeHUH 3a7a4 U ITPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUHU
reOMETPUYECKUX 3a/aY;

e KIAacCU(UIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATUSAMHU, CBSI3AHHBIMM C YIVIaMH B
IIPOCTPAHCTBE: MEXAY NPSAMBIMA B IIPOCTPAHCTBE, MEXKIY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOAHO pAaclO3HABATh OCHOBHBIE BUJbl MHOTOI'PDAaHHUKOB (TpU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienaenunes, Kyo0);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUU;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3aHHBIMU C  CEUCHHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

e BBIIIOJIHSTH napajuienbHoe, LIEHTPAJIbHOE U OpPTOTOHAJILHOE
NPOEKTUPOBAaHUE (PUTYpP HA IJIOCKOCTh, BBIMIOIHATH M300pakeHUss QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHHUS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBINOIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUPaMUJIa), TEOMETPUUECKUX TEJl C IPUMEHEHUEM (DOpMYIT;

e CBOOOZHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTh CHUMMETPHHM, LEHTP, OChb U IUIOCKOCTh CUMMETPHUHU
(burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HaJl BEKTOpaMH;

e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MATEMaTUYECKUX OTHOIICHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METO]IbI
IPU PELICHUN MAaTEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4;

e U3BJIEKATh, IPEOOPa3OBBIBATh U HUHTEPIPETUPOBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpPEeACTaBICHHYIO Ha
YEpTE)Kax U PUCYHKAX;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha IMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAJBHBIE CUTYallMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
Ipolecce IOMCKAa PpELIeHHs] MaTeMaTH4ecKu  Cc(hopMylIHMpOoBaHHOU
npo0JIEMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUH Ha S3bIKE I'E€OMETPHH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM I€OMETPUUYECKUX
NOHATUN M TEOpEM, ammapara ajreOpbl, pemarh MPaKTUYECKHE 3a]ayH,
CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHUsSI T€OMETPUHU Kak
COCTAaBHOM 4acTu (pyHJaMEHTa Pa3BUTHS TEXHOIOT .

K konmy 11 knacca o0y4aronuiicst Hay4uTCs:



CBOOOMHO OIEPUPOBATh TMOHSATHUSMH, CBSI3aHHBIMH C IMIIMHIPUYECKOM,
KOHMYECKOW U Cc(epuuecKkoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOy YCHHS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMU BPAIECHUS: THITUHAPOM,
KOHYCOM, c(epoii u mapowm;

pacro3HaBaTh Teja BpamleHus (UWIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI TIOJYYCHHUS TEIl BPALCHHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKEHNE C(hephl U TIIOCKOCTH;
BBIYUCIIATh BEJIWYMHBI DJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAICHHS,
00BEMBI M TUIONMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJNl BpAICHHS,
TE€OMETPUYECKUX TEJ C IPUMEHEHUEM (POPMYIL;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEI
BpAIlICHUSI ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHHK, BITMCAHHBIA B cdepy H
OTHMCaHHBIN 0KOJIO0 cdepsl, chepa, BIHCaHHAS B MHOTOTPAHHUK WJIHM TEJIO
BpAIllCHUS;

BBIYUCIIATH COOTHOIICHUSI MEXTy IUIOMIAISIMU TTOBEPXHOCTEH U 00BEMaMu
IT0JIOOHBIX TEI;

n300paxkath H3ydaeMble (UTYpPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHNUS;

U3BJICKaTh, WHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HHMOOPMAIUIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, TIpEJACTABICHHYIO Ha
qepTe)Kax U PUCYHKAX;

CBOOOHO OMEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIIUH HAJl BEKTOPAMHU;

3a71aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
penaTh TeOMETPUUYCCKUE 3a/1a4l HAa BBIYHUCIICHUE YTIIOB MEXIY MPSIMBIMH
U TUIOCKOCTSIMH, BBIUYHCIICHHE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B
IeJIOM, Ha PUMEHEHUE BEKTOPHO-KOOPMHATHOTO METOA MIPH PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TMOHATUSMH, CBS3aHHBIMH C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHU;

BBITIONHATh HM300paKEHUST MHOTOTPAHHHKOB H TEN BpAIEHUS TIpU
napajuieTbHOM — TIEpeHOCe, IIEHTPaJIbHOW CHMMETPUH, 3€pKajJbHOU
CUMMETPUH, IPU TTOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa3oBaHus MOA00MS;
CTPOHTH CEYCHHUSI MHOTOTPAHHUKOB ¥ TEJ BPALICHHS: CEUCHHS LMIHHIpPA
(MapayienbHO U MEePICHANKYIISIPHO OCH), CEYCHHS KOHYyca (TapajuieTbHbIe
OCHOBAHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CESUCHHS I1apa;
UCIIONB30BaTh METOJIbI TIOCTPOCHHUS CEUEHHWI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IIPOCKTHUPOBAHUSI, METOJI IEPEHOCA CEKYIICH TIOCKOCTH;



JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, OPEANOJIarallliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM (opMme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

OPUMEHATH MPOTPAMMHBIE CPENCTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPY PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HAa  NPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyaAllUH, IPUMEHATh U3YUYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA  PELICHUs
MaTeMaTH4eckKu  CPOpPMYIMPOBAHHOM  MPOOIEMBI,  MOJIECIHMPOBATH
peajbHbIE CHUTyallUM Ha S3BIKE I'€OMETPHUM, HCCIEIO0BATH ITOCTPOCHHBIE
MOJENN C UCIOIb30BAHUEM TE€OMETPUUYECKUX TOHSATUA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/laud, CBSA3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouanyecrBo 4yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoun (undpossbie)
IIpakTHuec
n/n MPOrpamMmmbl Bceero HbIE o0pa3oBaTte/ibHbIE
KHe padoThl
padoThI PeCypChI
| B 5 o METBIEO 7 | bubmuoreka [JOK
BEJICHU
CACHHE B CTEpEOMEID https://lesson.edu.ru/02.3/10
B3anMHOE pacnosiokeHue NpsIMbIX B bubmuoreka [IOK
2 6 1
IPOCTPAHCTBE https://lesson.edu.ru/02.3/10
[TapannenbHOCTh NPSIMBIX U MIOCKOCTEN bubnuotexa [JOK
3 8
B IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
IlepnieH AUKYJISAPHOCTD MPSAMBIX U bubnuorexa IIOK
4 . 25
IJIOCKOCTEH B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
1 1
3 ¥/ TBI H pACCTOSHIS 6 https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
M 7 1
6 HOTOTpatHii https:/lesson.edu.ru/02.3/10
7 Bekto OCTPaHCTBE 12 Bubnuorexa LIOK
KTOPBI B TIPOCTPAHCT
PH! B IPOCIP https://lesson.edu.ru/02.3/10
g [ToBTOpenue, 06001IeHUE U 5 ) bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUI https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME




11 KIIACC

KosanyectBo yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aeoB H TeM uugpoBbie
Ne n/m P Kontpoabpn | IlpakTHuec (acpp )
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
bie padoThl | Kue padoThl
pecypchl
bu6mmoreka [IOK
15 1
! AHATHTIHECKAS [EOMETPHA https://lesson.edu.ru/02.3/11
) [ToBTOpenue, 06001IeHUE U 15 | but6mmoreka [JOK
CUCTEMATH3alMsl 3HAHUU https://lesson.edu.ru/02.3/11
N bubnuorexa [JOK
3 O0bEm MHOrOrpaniiKa 17 ! https://lesson.edu.ru/02.3/11
bub6mmoreka [IOK
4 T 24 1
©14 Bpameii https://lesson.edu.ru/02.3/11
[Tnomany moBepXHOCTH B 0OBEMBI bu6mmoreka [JOK
5 9 1
KPYTJIBIX TEJ https://lesson.edu.ru/02.3/11
bu6mmoreka [JOK
1
6 Apmicerms > https://lesson.edu.ru/02.3/11
. [ToBTOpenue, 06001IeHUE U 17 ) bu6mmoreka [JOK
CUCTEMATH3alMsl 3HAHUU https://lesson.edu.ru/02.3/11
OBUIEE KOJIMYECTBO YACOB I10 102 2 0
[TPOI'PAMME




ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Konrtpoin
HbIE
padoThI

IIpakTHuec
KHe
padoThI

OcHoBHBIC ImpaBujia I/1306pa)KCHI/I$I Ha

PUCYHKC IIJIOCKOCTH, MAapaAJUICIIbHBIX IIPAMBIX

(OTpe3KOB), CEpENNHBI OTPE3Ka

[lonsTHA cTepeoMeTpUn: TOUKA, IpsMasd,
TUIOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
MpaBmIia U300paKeHUs Ha PUCYHKE
MJIOCKOCTH, MapalieIbHBIX MPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

[TonsTHS: IEepeceKaroIuecs IOCKOCTH,
nepeceKaronyecs npsimasi ¥ IiIoCKOCTb;
IIOJIYTIPOCTPAHCTBO

[TonsTHst: mepecekaronuecs MIOCKOCTH,
nepeceKaromnyecs npsimMasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHNE
MIPOCTENIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, H300pakeHNE
MPOCTENIINX NPOCTPAHCTBEHHBIX PUTYP,




HECYHICCTBYIOIIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3aaHusA
MpSAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBE.
O06o3HaueHUS MMPAMBIX U IUIOCKOCTEM

10

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moxyudeHHbIX
iockocTeil. PackpammBanie NoCTpOSHHbIX
CEUEHU pa3HbIMU [[BETAMU

11

N300pakeHue ceueHuit nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0CKOCTeN. PackpammmBaHye MOCTPOEHHBIX
CeYeHU PAa3HBIMH LIBETaMU

12

N300pakenue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0CKOCTEN. PackpammmBaHue MOCTPOEHHBIX
CeYeHU Pa3HbIMH LIBETaAMU

13

N300pakeHue ceueHuit nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 ux peopa.




N300pakeHue nepecedeHus moxyudeHHbIX
iockocTeil. PackpammBanie nocTpOeHHbIX
CeueHHH pa3HbBIMU LIBETAMH

14

Merton ciefoB Ui HOCTPOSHUS CEUEHUI

15

Mertoz ciesi0B I IOCTPOSHHS CEUEHU.
CaoiicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Meron cnefoB A MOCTPOEHUS CEYEHUN.
CBolicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceuenuii B nupamuie, Kyoe mno
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh II1aroB
ITOCTPOEHUS

18

[TocTpoeHue ceueHuit B nupamuie, Kyoe mno
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
ITOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B nupamuie, Kyoe mno
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 11aroB
ITOCTPOEHUS




21

IToBTOpenue mnanumerpun: Teopema o
PONOPIMOHATBHBIX 0Tpe3kax. [loqobue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

23

Kontponbnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMsIx B
npoctpancTBe. CKpeluBarouecs npsmeble.
[Ipu3Haky CKpenMBarOMMXCs MPSMBIX.
[TapanienbHble MpsIMbIE B TPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOU MMapajuIeIbHON
JAHHOM NMPAMOM, IPOXOSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAIIEH Ha JaHHOU
npsMoH. JIeMMa o nepecedeHnmn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamrensHOCTB Tpex MpsAMBIX. Teopema o
TpEX MapajuleNbHbIX NpAMBIX. Teopema o
CKPELIUBAIOIIUXCS MTPSAMBIX

27

[TapannensHoe npoekTupoBanne. OCHOBHbBIE
CBOMCTBA MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N3006paxenune pazHbIX GUryp B
napaieIbHOM MPOeKINH




28

enTpanbHas npoeKkusa. YToi ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOI MEXIY
IPSIMBIMU

29

3azayu Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHHEM MPSIMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH NPSIMON U
IIJIOCKOCTH

31

['eomeTpuueckure 3ajaun Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyieIbHOCTBIO MPSMBIX M IJIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepes
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapayIeIbHOIO IPYrou npsmoit. Pacuér
OTHOILIEHUN

33

[TapannenbHas npoekuys, IpUMEHEHNE s
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenunena. CpoicrTsa
napajuleJIenuneaa U IpU3Mbl

34

[TapannensHble muockoctu. [pusnaku
NapajuIeIbHOCTH JABYX IIOCKOCTEN

35

Teopema 0 mapajuieIbHOCTH U




CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIH.IGfI
4gepe3 TOUKY, HC IPUHAJICIKALTYIO JTaHHOM
ILIOCKOCTH U CIIEACTBHUS U3 HEE

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX NIEPECEUEHUS IPU
IIEPECEUEHUH JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpPE3Kax MmapalyICJIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXKY M1apalIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOI €
IBYMsI TAPAJIIEILHBIMU TIOCKOCTSIMU

38

[ToBTopenue: reopema [ludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napasiesnenumnea

41

Brrunciaenue mmH OTPE3KOB B KY6C 151
IpsAMOYT'OJIbHOM IapaJlJICIICTIUIICIC

42

[IepnenuKyISpHOCTD NPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IepnenuKyISPHOCTD NPSIMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJI0OCKOCTH




TeopeMa 0 CyHI€CTBOBAHUU U
CANHCTBCHHOCTH HpHMOﬁ, HpOXOI[SII.I.ICfI

4 4yepe3 TOUKY IPOCTPAaHCTBA U
MEPIEeHIUKYJISIPHON K IMIIOCKOCTH

45 [InockocTH ¥ NEpIEHAUKYISPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKaX

46 [110cKOCTH ¥ NEpHEeHIUKYIISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 [lepnennukyinsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJIIpaA U3 TOUKU Ha MPAMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYIIPA U3 TOUYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u obpaTHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOparHas)

51 VYroa Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

57 ITonck nepneHaANKyYISAPHBIX NPSAMBIX C
ITOMOUIBIO NEPIIEHUKYJISPHBIX TUIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHNE
ITocTpoenue ceueHuit Kyda, IpU3MBlI,

54 MPaBUILHON MUPAMHUJIBI C IOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINHU
ITocTpoenue ceueHuit Kyda, IpU3MBlI,

55 MPaBUJILHOM IUPAMHUJIBI C TIOMOLIBIO

OpTOFOHaHBHOﬁ IMPpOCKINUN




56

CI/IMMeTpI/ISI B IIPOCTPAaHCTBC OTHOCUTCIIBHO
ILTIOCKOCTH. I11mockocTu CI/IMMeTpI/Iﬁ B
MHOT'OrpaHHUKax

57

[Tpu3HaK neprneHAuKyJISpHOCTH MPSIMOH U
IJIOCKOCTH KakK CJIEJCTBUE CUMMETPUHU

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PacCTOSTHUM OT TOYKH J0 MIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKHU 0 IIIOCKOCTH

60

CriocoObl OMYCTUTh NEPIEHAUKYIISAPHIL:
CUMMETpPHUS, CABUT TOYKH I10 TapAIIICIbHOU
IpsAMOI

61

CaBur no HenmapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponbnas padota "B3aumnoe
pacIo0oKEeHNE MPSIMBIX U INIOCKOCTEN B
npocrpancTee”

63

[ToBTOpEHME: Yroy Mexay NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCAH TIPAMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie METOJbI BBIYUCIICHUSA YyTIJId
MCKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX




66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnennukynsipHbie maockoctu. CBoiicTBa
B3aMMHO MEPIIEHINKYJIISPHBIX IITIOCKOCTEN

68

[Ipu3Hak nepneHANKyJISPHOCTH IIIOCKOCTEN;
Teopema O MPSIMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM MEPIEHIUKYIISPHBIX TPETHEN
IJI0OCKOCTH

69

[TpsMoyronbHbIM Napasienenunen; Kyo;
U3MEpEHUs, CBOMCTBA NPSAMOYTOJIBHOTO
napajesenumnea

70

TeopeMa 0 JUuaroHaJjii npsiMmoyroJibHOTO
napajjeacnuieaa u CICACTBUC U3 Hee

71

CTCpCOMeTpI/IquKI/IC U MMPUKJIAAHBIC 3a/1a4H,
CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapayenbHbIX I0CKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUIX

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 IIIOCKOCTH

75

Beruncnenue paccTosHANR MEXKIY




CKpCHIMBAOIMUMUCA ITPAMBIMU C ITIOMOIIBIO
HepHeHHHKYHﬂpHOﬁ IIIIOCKOCTH

TpéxrpanHslii yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,

76
TEOPEMbl KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIia

77 DneMeHTHI CheprUIeCKO TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78 KontponbHas padora "Yrisl u paccTostHUS"

79 CucremaTtuzanus 3HaHul "MHOrorpaHHUK U
€ro 2JIeMEHTHI"

20 [Tupamuna. Bunsl nupamuy. IlpaBunsraas
nupamua

21 [Ipusma. [IpsiMast 1 HAKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

20 [IpssMo#t napaienenunes, NpsMoyroabHbIN
napasiesnenumnes, Kyo

23 Brinyxiible MHOrorpanHuku. Teopema
Olinepa
Brinykiible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIC U TTOJIYIIPABUIIBHBIC

yI

MHOTOTpaHHUKHU

85 KonTponbhas padora "MHuororpaHHuku"

26 [TonsTHE BEKTOpA HA IIJIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMma BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1
89 IIpaBuno mapasmienenumnena 1
90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
01 PasnoxxeHnue BekTopa 1o 6a3HC}: TpEX |
BEKTOPOB, HE JIEXKAIIUX B OJHOW MIIOCKOCTH
92 CkansipHO€ IpOM3BEIEHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiilne 3ana4n ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011ieHne 1 cucTeMaTu3aus 3HaHui 1
99 O060061eHre U cucTeMaTU3alus 3HaHU| 1
100 HToroBast KOHTpOJIbHas paboTa 1
101 Hrorosast koHTpoObHAs paboTa 1
102 O060061eHne U cucTeMaTU3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoanuyecTBO 4acoB

Kourpous IIpakTHuec
Nen/m | Tema ypoka p p
Bcero HbIE KHe
padoThI padoThI
| [ToBTOpenue Temsl "KoopanHaThl BEKTOpa |
Ha TUIOCKOCTH U B IIPOCTPaHCTBE"
) [ToBTOpenue tems! "CkansipHoe 1
IPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncinenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHME TeMBbl Y paBHEHNE IPSIMOH, 1
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOPMaJlb, |
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeneHne 1
2 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUPOBaHKE
10 AHanuTHYECKHE METOBI pacuéTa yria |

MCKAY NPpAMBIMHA B MHOT'OT'PAaHHUKAX




AnanuTHyeckue METO/JbI pacqéTa yria

1 MEXly TUIOCKOCTSIMA B MHOTOTPaHHUKAX

12 dopmya pacCTOSHHAS OT TOYKH J10
IUIOCKOCTH B KOOpJIMHATaX

13 Haxoxaenue paccTossHUM OT TOYKH 70
MIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTOSHUN OT TOYKH 10
IUIOCKOCTH B NIPaBUJIBHON TUPAMUIE

15 KonTponbHas padora "AHanuruueckas
reoMeTpus’"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NTEPECEUEHUS NPAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NPsMBIE U TUIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapannenbHble NPsMBIE U TUIOCKOCTH:
pacu€T OTHOLICHUI

)1 [TapamienpHble MPsAMBIE U TNIOCKOCTH: YTJIbI
MEXJly CKPELMBAIOIIUMUCS TPIMBIMU
[TeprieHauKyIApHBIE MIPSMBIE U TUIOCKOCTH:

” CTaHJapTHBIE Mapbl IEPIEHAUKYIISPHBIX

IUIOCKOCTEH 1 MMpAMBIX, CUMMCTPHUU
MHOTI'OIrpaHHUKOB




23

[lepnieHiMKyIIpHBIE IPSMBIE U MIIOCKOCTH:
TEeOpeMa O TPeX MEPIEHIUKYIIIpax

24

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
BBIYMCIICHHS JINIMH B MHOTOTPaHHUKAX

25

HOBTOpeHI/IeI rmjiaom@aan MHOTOYT'OJIbHUKOB,
dbopMyIIBI 715 TUTOMIAEH, COOOpaKEeHUS
mogoous

26

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIbHUKOB,
dbopMyIBI TS TTOMIAEH, COOOpaKEeHMUS
og00ust

27

[ToBTOpEHME: MIOMIAAN MHOTOYTOJIEHUKOB,
dbopMyIIBI TS TTOMIACH, COOOpaKEHHUS
og00ust

28

[Tnomany ceyeHnit MHOTOTPAaHHHUKOB:
TUIONIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs MOA00us

29

[Imomany cedyeHnit MHOTOIPaHHUKOB:
IUIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUsI O 100U

30

KonTponbHas padora "[loBTOopenue:
MHOTOTPAaHHHUKH, CEUECHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaJuleenuneaa

32

3anaun 00 yBO€HHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yria




CTepeOMeTpI/I‘leCKI/Ie 3aga4u, CBA3aHHBIC C

33 00BEMOM MPSIMOYTOJILHOTO
napajuleJenune1a
[TpuknanHele 3a1a4M, CBSI3aHHBIE C

34 BBIYUCIIEHHEM 00BbEMA IPSIMOYTOJILHOTO
napajuleJenunea

35 O0BEM IPSAMOI TPU3MBI

16 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
BbIYUCIIEHHEM 00BEMOB TPSIMOM MTPU3MBI

37 [TpuknanHele 3a1auu, CBA3aHHbIE C 00BEMOM
IIPSAMOM IIPU3MBI
Boruncnenue 00bEMOB TeNl ¢ TOMOIIBIO

38 omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uuterpaiga. Oopém
UPAMU/IBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

A1 ®dopmyna o6bEéMa nupamuibl. OTHOIIEHUE
00BEMOB MMUPaMHU/L C OOLITUM YTJIOM

47 CrepeoMeTprUeCcKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

13 CrepeoMeTpHUueCcKHe 3a/1a4M, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI

44 [Mpuknanueie 3agaun mo Teme "OO0bEMBI




Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MPU3MBI

[Ipuknanueie 3agaun mo Teme "OO0bEMBI

45 Ten", CBsI3aHHbBIE C O0BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Briuncienue
paccTOsTHUA 10 TUNIOCKOCTH

47 Konrponbnas padora "O6bémM
MHOTOTpaHHHKaA"
Hunuaapuyeckasi MOBEPXHOCTbD,

48 00pa3yrolue MUIMHIPUIECKOM
MOBEPXHOCTHU

49 unuaap. [IpssMoi KpyroBod HUIUHAD.
[Imomaap MOBEpXHOCTH HHIMHAPA

50 Konnyeckas moBepxHOCTh, 00pa3yronme
KOHHYECKOU MoBepXHOCTU. KOHyC

51 CeueHnne KoHyca INIOCKOCTHIO,
NapauIeIbHON MIJIOCKOCTH OCHOBaHUS

57 Yceuénnslit konyc. M300paxkeHne KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
IIOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTHU U MOTHON
IIOBEPXHOCTH KOHYyCa
CrepeoMeTpuueckue 3a/1auu Ha

55 JI0Ka3aTeIbCTBO U BEIYUCIICHUE,

MMOCTPOCHUCM CE4YCHH N HUInHApa, KOHYyCa




56

CTCpCOMeTpI/I‘leCKI/Ie 3aga4u Ha
JA0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MMOCTPOCHUCM CEYCHM I HUInHApa, KOHYyCa

57

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[lepecedenue cheps! 1 mapa ¢ IIOCKOCTHIO.
Kacanue mapa u chepsi miockocteto. Bua u
n300pakeHue mapa

61

ITepeceuenue cdepsl 1 mapa ¢ II0CKOCTBIO.
Kacanue mapa u cepsl mrockocTero. Bun u
n300pakeHue mapa

62

VYpasuenue chepsl. [Lnomans chepst u eé
yacteu

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTrpuueckue 3a/1auu Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cdepoii u mapom, MOCTPOEHUEM UX
CEUYEHUH IIIOCKOCTBIO

65

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cdepoii u mapom, MOCTPOSHUEM UX
CEUYEHUH IIIOCKOCTBIO

66

[Tpuxnanueie 3a1aun, CBI3aHHBIE CO chepoi




U IapOM

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIUMCJIEHHS] B OKPYKHOCTH, CTaH/IapTHbHIE
nosnoous

68 Paznuunble KOMOMHALIMY TEI BpallleHUs U
MHOTOTPaHHUKOB

69 3anaun o reMme "Tena v MOBEPXHOCTH
BpanieHus"

70 3anaun o reme "Tena v MOBEpXHOCTH
BparnieHus"

71 KonTponsHas pabora "Tena u moBepxHocTr
BparnieHus"

7 O6béMm nunuHIpa. Teopema 06 00bEMe
IPSIMOTO HUWJIMHIpA

7 Brruncnenue 06bEMOB TeI ¢ TOMOIIBIO
ornpenenéuHoro uHTerpana. O0bEM KoHyca

74 [Tnomanu 60K0BO# U MOTHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpUueCKHE 3a/1a4M, CBA3aHHbIE C
BBIUMCJIEHHEM 00BbEMOB IIWIINH/PA, KOHYCA

76 [Tpuxnanueie 3agaun no reme "OOBEMBI U
MJI0IA M TOBEpXHOCTEN Ten"
O06BéMm mapa u mapoBoro cekropa. Teopema

77 00 00béme mapa. [Inomane chepsl.

CrepeomeTpuyecKue 3a/1auu, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB I1apa, IMIapoBOTO




CCIMCHTA U IapOBOT'0 CCKTOpa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
om0 cepbl. COOTHOMIEHUS MEXKITY
IUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
MOI0OHBIX TeN

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma npu mog00uu.
CrepeoMeTpHUueCcKHE 3a/1a4M, CBA3aHHbIE C
BbIYUCIIEHHEM 00BEMOB TeJ U TUIOIIAJIeH
[IOBEPXHOCTEU

80

Kontponbnas padota "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

81

JBuxenus npoctpancTBa. OToOpakeHus.
JBxenus u paBeHCTBO uryp. O0mue
CBOICTBA JBH)KCHUMN

82

Buael n1BukeHMit: napauieNbHbIN EPEHOC,
LEHTpAJIbHAs CUMMETPUS, 3€PKaJIbHAS
CUMMETPHS, IOBOPOT BOKPYT MPSIMOH

83

[TpeoOpa3zoBanus nogobus. Ipsmas u chepa
Olinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3ala41 Ha IPUMCHCHUEC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTtpaHcTse”

86

O6o06maromiee nosroperue 11 nmousTuii u




MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuii: "llapamiensHocTh
IPSIMBIX U IJIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o06maromniee nopropenue 11 nmousTuii u
MeTOJI0B Kypca reomerpun 10-11 knaccos,
CUCTEMAaTH3alMs 3HaHWi: "BeKkTopsl B
npocTpaHcTae”

88

O6o6maromniee nosropenue 11 nmousTuii u
MeToJ10B Kypca reometpun 10-11 kinaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npocTpaHcTae”

&9

O6o06maromniee noproperue 11 nousTuii u
MeTo10B Kypca reometpun 10-11 knaccos,
cucreMaTu3anus 3Hanuil: "O0bem
MHOTOTpaHHHKaA"

90

O6o06maromiee nosroperue 11 nousTuii u
MeToJ10B Kypca reometpun 10-11 kinaccos,
cuctemarusanus 3HaHuil: "Oo6bem
MHOTOTpaHHHKaA"

91

O6o6maromiee nosropenue 11 nonsTHii u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanuit: "[nomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

O6o6maromiee nosropenue 11 nmousTuii u
MeToJ10B Kypca reometpun 10-11 kiaccos,
cucremarusanus 3Hanuit: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"




93

Hrorosas KOHTPOJIbHAA pa60Ta

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenue, 06001IeHUE U
cUCTeMaTH3aIHs 3HAHUH

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBuTHS CTEPEOMETPUH KaK
HayKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAayKHU U €€ pOJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHN COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposepsi .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
eMoro 00pa3oBaTeIbHOI NPOrpaMMbI CpeIHEero o01Iero 00pa3oBaHus
pe3yJibTa
Ta
7 I'eomerpus
7.1 OnepupoBarh NOHATHAMU: TOUKA, MPsSMasi, TNIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPHUHM M CJEJICTBUS M3 HHUX MPH pPELICHUU
' reOMETPUUYECKUX 33/1a4
73 OnepupoBarh MOHATHIMHE: MAPAIIICIBHOCTh U MEPICHIUKYISIPHOCTD MPIMBIX H
' IIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE pACIIOJIOKECHHE TIPSIMBIX U IJIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSIMHU: IBYTPAHHBIN YToJ, TpaHU JIBYTpPAaHHOrO yria, pedpo
7.5 JBYTPAaHHOI'O yIJja, JWHEWHBIM Yroja JBYrpaHHOIO Yyrja, TpajycHas Mepa
JBYTPAHHOTO YyIJia
76 OnepupoBaTb MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIHA
' MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAHHHKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MUpaMuia, TpHU3Ma,
' MPSIMOYTOJIBHBIN Tapajieenuie, Ky0)
KrnaccuduiupoBaTs MHOTOTpaHHUKH, BBIOMpPAs OCHOBAHUS IS KiIacCH(PUKAIIUU
7.8 (BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKH, MPABHIBLHBIE MHOTOTPAHHHKH,
MpsIMbIC U HAKJIOHHBIC TTPU3MBI, TTAPaJUICIICTIHITC IbI )
7.9 OnepupoBarh MOHATHAMH: CEKYIIas TUIOCKOCTh, CEYCHHE MHOTOTPAaHHIKOB
710 OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUN MHOTOTPAaHHUKOB, HCIIONIb3Yysl METO/I
' CIEeI0B
Crtpouth Ce4YeHHS] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIOJHSTH (BBIHOCHBIC)
7.11 IUIOCKHUE YePTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y
Pemarp 3amaun Ha HaXOXKICHHE T'€OMETPUUYECKUX BEIUYHMH 1O o0Opas3lam WU
QITOPUTMAaM, TMPUMEHSS HW3BECTHBIE AHAIUTHYECKHEC METOABl MPH PEHICHUH
7.12 CTaHJIAPTHBIX MATEMAaTUYCCKUX 3a7a4 HA BRIYHCICHUE PACCTOSIHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO HpSIMOH, OT TOYKUAO IIJIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMU
7.13 Pemate 3amaun Ha HAXOXJAEHUE T'€OMETPHUYECKUX BEIMYHMH 1O 0oOpasiaMm WiId




QIrOpuTMaM, I[PUMEHAS HU3BECTHHIE AHAJUTUYECKHE METOAbl IIPU PELICHUU
CTaHJApPTHBIX MAaTEMaTMYECKMX 3aJad Ha BBIYUCIEHHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMHUCA MPSAMBIMU, MEXIy HpsIMOM U IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Berancnsate 00bEMBI M IUIOMAAW TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
7.14 nupamMpia) ¢ TpUMEHEHHEM (OpMyJl, BBIUUCIATH COOTHOILICHHUS MEXKIY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMy TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
' CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  UHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETpUYEeCKuX (Urypax, MpeacTaBICHHYIO0 Ha YyepTexax 1
pUCYHKAX
[IpumensTs reomerpudeckue (akThl Ui PEHICHUS CTEPEOMETPUYECKHX 3alad,
7.17 MPEANOJAraloMX HECKOJIBKO IIaroB pELIEHUs, €CIH YCIOBUS IPUMEHEHUs
3aJlaHbl B IBHOU (hopMme
718 [IpumMenaTs  mpocTeillie  MpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBOIUTE NpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U >KU3HH,
' pacrno3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpuMeHTh TONYy4YEHHbIE 3HAHUS Ha MPAKTUKE: AHAJIU3UPOBATH pEaJIbHbIE
CUTyallud M TIPUMEHSATh WU3yUYEHHBIE IOHATHS B IPOLIECCE IIOUCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHON NPOOIEMbI, MOAEIHPOBATH peabHbIC
7.20 CUTyallud Ha S3BbIKE TI€OMETPUM, MHCCIEN0BaTh IIOCTPOCHHBIE MOJAEIU C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX IOHATUH U TeopeM, ammapara airedpsl,
pemiath MPAaKTUYECKUE 3aJadyM, CBS3aHHbIE C HAXOXIACHUEM TIE€OMETPUYECKUX
BEJINYUH
11 KJIACC
Kon
nposepst .
IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
emoro o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero o0pa3oBanus
pe3yJbT
ara
6 ['eometpus
OnepupoBaTh MOHATUSAMU: LWJIMHAPUYECKAsT IOBEPXHOCTh, oOpasyolue
6.1 LWIMHIPUYECKOM  MOBEPXHOCTH,  LWIMHIP, KOHUYECKass  IOBEPXHOCTD,
o0pasyromye KOHMYeCKOH TOBEPXHOCTH, KOHYC, cheprueckasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MIIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJl BpaIleHUS




6.4 KnaccudunmpoBats B3auMHOE pacroioKeHne chephbl U IIOCKOCTH
OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
6.5 CEerMEHTa, ApPOBOM CIIOM, OCHOBAHHUE ILIAPOBOIO CJIOS, BHICOTA LIAPOBOrO CIIOA,
LIapOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U IIOMIAAHN TOBEPXHOCTEN TEJ BpallleHUs, TeOMETPUUECKUX
' TeJ ¢ MpUMEeHeHueM (hopMyIl
6.7 OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BIUCAHHBIA B cepy U OMUCAHHBIN
' okoJio cepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.3 BBIMHCIATE COOTHOIIEHUS MEXAY IUIOMAAIMH TOBEPXHOCTEH U 00BbEMaMu
' OJJO0OHBIX TEJ
6.9 N3o0paxaTh u3ydaemble QUIYpHl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
6.10 BbInonHATh (BBIHOCHBIE) TJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEYCHHUS TeJl BPaLCHH
W3Bnekatb, WHTEpHpeTUpOBaTH U  MpeoOpa3oBbIBaTh  HHDOpPMALMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax U
pUCYHKaxX
[TpumensTh TeomMeTpuueckue (HakThl JJIS PEIICHHs CTEPEOMETPUYECKUX 3ajad,
6.12 [IPEIIOJIaralolIMX HECKOJIBKO IIAroB pELIEHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJaHbl B ABHOH (opme
6.13 OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BhbImonHATh AeMCTBUS CIIOKEHUSI BEKTOPOB, BHIYMUTAHHUS BEKTOPOB M YMHOXKECHHUS
' BEKTOpa Ha YHCI0, O0BACHATH, KAKUMU CBOICTBAMH OHU 00JIaJal0T
6.15 [IpuMeHATH paBUIIO NapauIeNICUIIEA IPU CIIOKEHUN BEKTOPOB
OnepupoBarh NOHATUAMM: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEXKIY
' BEKTOpaMM,  CKaJspHOE  IPOU3BEICHHE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMILIAHAPHBIE BEKTOPbI
Haxomuth cymMMy BEKTOPOB M NPOM3BEIEHUE BEKTOpA HA YHUCIIO, YTOJI MEXITY
6.17 BEKTOpaMHM, CKaJSIPHOE IPOM3BEJEHUE, pacKiagplBaTb BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.18 3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
6.19 Pemarp mnpocreiiliue reoMeTpuUyYecKHMEe 3aJaud Ha TMPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOT'O METO1a
Pemarp 3amaun Ha 10OKa3aTENbCTBO MaTEMAaTUUYECKUX OTHOIICHUH M HAaXOXKACHHE
6.20 reOMETPUUYECKUX BEJIIMYMH 10 o0pas3laM WK aIrOpuTMaMm, NPUMEHSS U3BECTHBIE
METO/bI IIPU PEIICHUU CTAaHJAPTHBIX MATEMATUYECKUX 3a]1a4
621 [IpuMeHATH  mpocTedmIMe  OPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
6.22 [IpuBoaUTE pUMEPH MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,




paciio3HaBaThb IMMPOABJICHUC 3aKOHOB r€COMCTPHUU B UCKYCCTBC

6.23

[IpuMeHATh TOJIydeHHBIE 3HAHUS HA MPAKTHKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUM W IPUMEHATh H3YYEHHBIE IIOHATHS B IPOLIECCE IMOUCKA PEIICHUs
MaTeMaTH4eCKl CQOPMYJIMPOBAaHHONW MPOOIEMBI, MOICTUPOBATh pEalbHbIC
CUTyallUM Ha s3bIKE TI'€OMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJCIH C
UCTOJB30BAHUEM TE€OMETPHUYECKUX TMOHATHA M TEOpeM, ammapara aireOpsl,
pelmiaTb IPAKTUYECKHUE 3a7a4M, CBS3aHHBIE C HAXOXKJICHHEM TIE€OMETPUYECKUX
BEJIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

['eometpus

7.1

OCHOBHBIE TIOHSTHS CTEPCOMECTPHHU. Tqua, npsAMas, IIJIIOCKOCTb, IIPOCTPAHCTBO.
ITonsatue 00 akCHOMAaTUYECKOM IMOCTPOCHUHU CTEPCOMETPUN: AKCUOMBI CTCPEOMETPUU U
CIICACTBHA U3 HUX

7.2

B3anMHOe pacrosiokeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIUECS, TapaUIe/IbHbIC
u CKpCHIMBAOIIHECA IIpsAMBIC. HapaJIJIeJIBHOCTB MIPpSAMBIX n IIOCKOCTEH B
IIPOCTPAHCTBE: MAapaUICIIbHBIE MPSMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSMBIX, [APALUIEIBHOCTh MPSAMOM UM IUJIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOpPOHAMH, YroJl MEXAy MNpsMbIMUA B IpocTpaHcTBe. [lapamienbHOCTh IMIIOCKOCTEM:
napajuieJbHble IIJIOCKOCTH, CBOMCTBAa NapajulelbHbIX IulockocTel. IIpocrelimue
MPOCTPAHCTBEHHbIE (UTyphl HAa TUIOCKOCTH: TETpadlp, KyO, Mapalielenumnes,
MMOCTPOEHUE CEYEHHI

7.3

[lepneHIUKYIApPHOCTh NPSIMOM M IUIOCKOCTH: HEPIEHIUKYJSPHBIE NpPsSMbIE B
IIPOCTPAHCTBE, NPSMbIE NapauIeIbHble U NEPIEHIUKYJAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHIUKYJIAPHOCTA IPSIMOW U IUIOCKOCTH, T€OpeMa O IMPSMOW INEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJI MEXKIY IIPSAMON U IJIOCKOCTBIO, JIBYT'PAHHBIN
yroJ1, JIAHEWHBINA yroi ABYTPaHHOro yria. [IeprneHauKyisp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (pUrypsl Ha
IJIOCKOCTh. [lepnenauKyIsIpHOCTh IUIOCKOCTEH: NPU3HAK NMEPHEHIUKYJISIPHOCTU JIBYX
10cKkocTel. Teopema o TpEX neprneHauKysIpax

7.4

IlonsiTHe MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIBIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas
pU3Ma, TPAHU U OCHOBAHUS MPU3MBIL, TIPSMasi M HAKJIOHHAs IPU3MBbI, OOKOBAst U MOJTHAS
MIOBEPXHOCTh Ipu3Mbl. [lapainenenunesn, NpsAMOYrOjbHBIA IapajljICNICUIE] U €ro
cBoiicTBa. [Iupamuna: n-yroipHas nupaMuja, FpaHd U OCHOBaHHE MMpaMM]ibl, OOKOBas
U II0JIHAs IIOBEPXHOCTb IUPAMHU[IBI, NIPABWIbHAA U yCEUEHHAs NMUPAMMIA. DJIEMEHTHI
npusMbl M nupamubl.  [IpaBuibHBIE MHOTOTpaHHUKH: IOHSATHE IIPABHIIBHOTO
MHOTOTpaHHMKA, NpaBWIbHAas IpU3Ma M IpaBWIbHAs NHpPaMUAA, [paBUIbHAs
TpEyrojbHas MUpaMUAa U NPaBUIbHBIA TeTpa’ap, KyO. [IpeacraBienue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’Ap, 10AeKa3p U ukocayapyrue CedeHus MpU3Mbl U IUPAMMU/IBI

7.5

CuMMeTpust B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEJIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DOneMeHTbl  CHUMMETpUM B [HMpamMujgax, Napaulejienuneaax,  MpaBUIIbHbBIX
MHOI'OIPAaHHUKAX

7.6

Brerancnenue 31eMeHTOB MHOT'OI'PaHHHUKOB: pe6pa, AuaroHajii, YI'JIbl. HJ'IOH_IaI[B
OOKOBOI MMOBCPXHOCTH U MTOJTHOM IIOBEPXHOCTHU HpﬂMOﬁ IMPpU3MBbI, IIJIOIIAAb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsiMOM mpu3Mbl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPAaBUJIBHOM NUPAMHUABI, TEOpEMa O IUIOLIAAU YCEYEHHOM IUPaMUBL.
[Tonsarue 06 06bEMe. OOBEM nUpaMuIbl, IPU3MBI

7.7

[Tomo6Hble Tenma B mpocTpancTBe. COOTHOIICHHS MEXAY IUIONMIAASMU MOBEPXHOCTEH,
00bEMaMU ITOOOHBIX TEN

11 KITACC

Kon

IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA

6

['eomeTpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ymoIne MUIMHIPUYECKONH MOBEPXHOCTH, OChH
LII/IJ'II/IHI[pI/I‘IeCKOf/'I IOBCPXHOCTH. HI/IJ'II/IHI[pI OCHOBaHUsA U 6OKOBa$I IMMOBCPXHOCTD,
o0pasyrolas 1 0Ch, IIOMIAAL OOKOBOW U MOJHON MOBEPXHOCTU

6.2

Konnueckast moBepXxHOCTh, 00pa3yrolIne KOHNYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKON MOBEpXHOCTH. KOHyC: OCHOBaHME M BeplIMHA, O0pasyromas U OCb,
wIomaab OOKOBOH M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyroliue H
BbICOTA, OCHOBAHUA U OoKoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHrp, paauyc, Iuamerp, IO TOBEPXHOCTH cdeprl. Banmuoe
pacrioniockeHue chepbl M IUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, IIIOoLaab

cepsl

6.4

N3o6paxenue Ten BpalieHus Ha II0cKocTH. Pa3BépTka nummHapa u KoHyca

6.5

KoMOunanuu ten BpallileHus: 1 MHOTOIPaHHUKOB. MHOIOIrpaHHUK, OIMCaHHBIN OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOIPAHHUK, UM TEJIO BpaIlleHUs

6.6

[Tonstne 06 o0bEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIBHOTO MapajuieNienuIesia u cieaAcTBus u3 He€. O0bEM UIUMH/pPA, KOHYCA.
O06bEéM mapa u mionaas cheps

6.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTY IUIOMAISIMHI MTOBEPXHOCTEH,
00BpEMaMu ITOTOOHBIX TEN

6.8

Ceuenuss uuwiauHapa (mapayuieIbHO M MEPICHIUKYISIPHO OCH), CEYEHHsS KOHyca
(mapaJiennbHOE OCHOBAHUIO M MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa

6.9

Bektop Ha miuockoctu u B npocTpaHcTBe. (CIIOKEHHME M BBIYUTAHME BEKTOPOB.
YMHOEHHE BEKTOpa Ha 4yucio. PasnojkeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuino napamenenunena. Penenue 3agad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU

6.10

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocrelimue 3agayu B KOOpJAMHATaX. YTOJd MeEXIy BekTopamu. CkKalsipHOE
IpOU3BE/IEHNE BEKTOPOB. BbIUKClieHHE YIIOB MEXIY MNPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIM METO/I IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOoOBaH
ust

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus

Bnanenue meromaMu 0Ka3aTenbCcTB, aITOPUTMAMHU PELICHHS 33/1a4; YMEHHUE
(dbopMynHpOBaTH U ONEPUPOBATH MOHATHIMHU: ONpPEICICHIE, aKCHOMa, TeOpeMa,
CIIC/ICTBHE,  CBOWCTBO,  MpPHM3HAK,  JOKa3aTeIbCTBO,  PaBHOCHJIbHBIC
(GopMyIHpPOBKH;, TPUMEHATh HX; YyMEHHE (QOPMYyIUpOBaTH OOpaTHOE H
IPOTUBOIIOJIOKHOE YTBEP)KICHUE, NPHUBOAUTH HPUMEPHl U KOHTPIPHMEPHI,
UCIIOJIB30BAaTh METOJ] MaTeMaTHUECKOW MHIYKIIMH; MPOBOAMUTH JOKA3aTeIbHbIC
pacCyXIeHHsS TpH pEHICHHH 3a/1ad, OIEHUBATH JIOTHYECKYIO IPABUIBHOCTD
paccyXJIeHHIi; yMEHUE ONEPUPOBATh MOHATUSIMH: MHOKECTBO, ITOJMHOKECTBO,
olepalMyM  HaJ  MHOXECTBAMH; YMEHHE  HCIOJIB30BaTb  TEOPETHUKO-
MHOXXECTBEHHBII ammapar Ui ONHCAHHs peabHBIX NMPOLECCOB U SBICHUN H
IpU pEIICHWU 33/1a4, B TOM 4YHCJE U3 APYTHX YUEOHBIX NPEIMETOB; YMEHHE
ONEepHpOBATh TMOHATHAMHU: Tpad, CBA3HBIA Tpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaTh M ONMCHIBATH I'padbl pa3iIMnYHBIMU CIIOCO0AMH;

UCTIOJIB30BaTh rpadbl MPH pelIeHUH 3a1a4

YMeHHe onepupoBaTh MOHATUSAMHU: HATypPAIbHOE YUCIIO, LIEJI0€ YUCIIO, CTEIICHDb
C LeIbIM IIOKasaTelleM, KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTEIEHb C JEUCTBUTEIBHBIM I10KA3aTelIEM,
Jorapugm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOM3BOJIBHOTO YHMCIIA, OCTATOK
0 MOIYJIIO, PALMOHAJIBHOE 4YHUCJIO, HPPALUOHAIBLHOE YHCIO, MHOXECTBA
HATYpaJIbHbIX, LEJbIX, PAlMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE
UCTIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIUN OOMIMK JeNUTeNb H
HalMEHbllee oOlee KpaTHoe, alropuT™M EBKinia mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIM4YHBIMM ITO3MLIMOHHBIMU CHCTEMAaMH CUUCIEHUS; YMEHHUE
BBINOJIHATh BBIYMCICHHE 3HAUYCHUM M INpeoOpa3oBaHMs BBIPAKEHUH €O
CTETIEHSIMH W Jorapugmamu, MpeoOpa3oBaHus JIPOOHO-PAIMOHATIBHBIX

BBIan(eHHﬁ; YMCHUEC OIICPUPOBATDH INOHATUAMMU: IIOCJICA0BAaTCIBbHOCTD,




apudMeTHUecKas TPOTpeccusi, TeoMeTpudecKas TMporpeccus, OECKOHEYHO
yObIBaroas reoMeTpuyecKkas nporpeccus; yMeHue 3a71aBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE€ C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHUE ONEepUpOBaTh MOHATUAMHU: KOMIUJIEKCHOE YHUCIO, COIpPSIKEHHBIE
KOMILJICKCHBIE YMCIIa, MOAYJb U aQpTYMEHT KOMIUIEKCHOTO yHcia, popma 3anucu
KOMILJIEKCHBIX qucenl (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpanyeckasl); yMeTh NPOM3BOIUTH apU(PMETHUYECKHE JICHCTBUS  C
KOMIUIEKCHBIMHU YHMCJIAMH; IPUBOAUTE NIPUMEPBI UCII0JIb30BaHUsI KOMILICKCHBIX
YKCeJl; OIIEpPUPOBATH MOHITUAMM: MaTpHLa 2X2 1 3%X3, onpeaenuTenb MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh IMOHSATHUSMHU:  palMOHAJbHBIE, HpPpPALUOHAIBHBIE,
NOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUYECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUS W HEPAaBEHCTBA, MX CUCTEMbl; YMEHHE OIEpPUPOBATH MOHITHUSIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpAaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUUN U HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTh ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C IOMOUIbIO
pa3IMyYHbIX MNPUEMOB; peEllaTh YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
napameTpoM; MPUMEHSTh YPABHEHHS, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS
MaTeMaTHUYECKUX 3a7ad M 3ajad U3 pa3jIMyHbIX o0JacTeld HayKu M peajbHON

KHU3HHU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QyHKIUS, UYETHOCTH  (YHKIIHH,
HNEPUOJUYHOCTh  (YHKLUH, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢yHKuMu, S3KCTpeMyM (YHKLIWH, HaWOOJbIIee M HAUMEHbIICe 3HAYCHHS
(GyHKIMM Ha NPOMEXKYTKE, HeNpepbiBHAs (QYHKLUSA, aCHUMOTOTHl rpaduka
¢yHkuuu, mepBas W BTOpas NPOHW3BOAHAS (YHKLIHH, TEOMETPUYECKHH H
¢u3nUecKuil CMBICT POU3BOHON, MEPBOOOPa3HAs, ONpPEACIEHHbBI HHTErpa;
YMEHHE HaXOIUTh AaCUMOTOTHl Tpaduka (YHKIHH; YMEHUE BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YAaCTHOIO W KOMIIO3ULUHM (PYHKLUH,
HaXOJUTh ypaBHEHHE KacaTeNbHOW K rpaduky (QYHKLUUHU; YMEHHE HaXOIUTh
IIPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
JUI UccleoBaHus (DyHKIMHA, HAXOAUTh HauOOJIbIINE U HAUMEHbIINE 3HAUCHUS
(GyHKUMH; CTPOUTh TIpapUKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara
MaTeMaTHYeCKOT0 aHAJIW3a; MNPUMEHSTh MPOU3BOAHYI0 JUIS HAXOXKICHHS
HaWJIy4lllero peUIeHHWs B NPUKIAAHBIX, B TOM YHCIE COIHMAJIbHO-
HKOHOMHMYECKUX M (PU3NUECKUX 33]auax; HaXOIUTh TUIOMAAN U 00BEMBI (HUTyp

C IIOMOIIBIO HHTCIrpajia, IMPUBOJUTH IMPpUMCPbI MaTeMaTUu4ICCKOIro




MOJICITMPOBAHMS ¢ TOMOIIBIO MU PepeHIInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIMH, oOpaTHas (GYHKIHS,
Komro3unusl (GpyHKuMH, JMHEHHas (QYHKOMSA, KBagpaTHYHAs — (QYHKIMS,
panmoHanbHas QyHKIUS, cTeNeHHas: (yHKIHS, TPUTOHOMETpUYecKrue (QyHKIINH,
oOpaTHbIE TPUTOHOMETPUYECKHUE GyHKIHH, NOKa3aTebHast "
jorapudmuueckas GyHKINU; YMEHHE CTPOUTH IpadUKu U3y4eHHBIX (YHKIIHH,
BBINIOJIHATH MPeoOpa3oBaHust rpaKoB (YHKIUH, UCTIONB30BaTh TPAUKU JUIS
U3y4YeHHs] TIPOLIECCOB W 3aBUCHUMOCTEH, MpPHU pPELICHHHM 33aJad U3 JPYyrux
y4eOHBIX TNPEJMETOB W 3ahad M3 PeaJbHOM JXM3HM; BBIpaXKaTb (HOpMyJaMH
3aBHCUMOCTH MEXIy BEJIMYMHAMH; HCIOJB30BATh CBOHCTBA M TpauKu
(GYHKOMIA JUIS pelieHHsT ypaBHEHWH, HEPaBEHCTB M 3a/ad C IapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTHM MHOKECTBA PEIICHUN ypaBHEHMH,

HEPABCHCTB U NX CUCTEM

YMeHue pemaTh TEeKCTOBBIE 33]]a4l Pa3HbIX THIIOB (B TOM YKCJIE Ha MPOLIEHTHI,
JIOJIU U 4YacTH, HA JIBUJKEHHE, padoTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
3aa4i U3 OOJIACTH YIPABJICHUS JIMYHBIMH W CEMECHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJjauM, UCCIIEJIOBATh MOJyYEHHOE PEIlIeHHEe M OLEHUBATh MPaBIONOA00HOCTh
pe3yJbTaTOB; YMEHUE MOJECIHUPOBATH pEANbHBIE CUTyallUM Ha S3bIKE
MaTeMaTUKU; COCTABJIATh BBIPAXKEHHUsI, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3aJa4M, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM

anmnapara ajreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSMH: CcpelHee apudmerhyeckoe, MeAHaHA,
HauOoJblllee M HAUMEHbLIEE 3HAU€HUs, pa3Max, JUCIEPCHUs, CTaHJIAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE U3BJIEKaTb, WHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTABICHHYI0 B TalnMuax, Ha Auarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA peEalbHBIX IPOLECCOB U SBJICHUH; MPEACTABIAThH
UH(POPMALIMIO C TIOMOIIBIO TaOIUI] U AUArPAMM; MCCIIEIOBATh CTATUCTHYECKHE
JaHHbIE, B TOM YHCJIe C IPUMEHEHUEM IpaUyecKuX METO/IOB U 3JIEKTPOHHBIX
CpeAcTB; rpaU4ecKd HUCCIEN0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO

JMarpaMM pacCeuBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4YallHBIA ONBIT U CiIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIy4ailHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCTIOJIb30BAaHUEM TPaPUUECKUX METOJIOB; MPUMEHSATh (OPMYIBI CIOKECHUS H

YMHOXXEHHUSI BEpOATHOCTEH, (OpMyily TOJHOW BEPOSTHOCTH, (Popmyiy




Bepuymnnu, xomOuHatopHble GakThl U (OPMYIbI; OICHHBATH BEPOSTHOCTH
peasbHbIX COOBITHI; YMEHHE ONEpUPOBaTh MOHATUSAMMU: CllydailHas BEJIMYMHA,
pacrpeneiieHue BEpOSITHOCTEM, MAaTeMaTHYeCKOe OKHMIAHWE, AUCIEPCHUS H
CTaHJApTHOE OTKJIOHEHHME CIIy4yailHOM BEIMYMHBI, (YHKLUU paclpelesieHus U
IJIOTHOCTU PAaBHOMEPHOIO, IIOKA3aTE€IbHOIO M HOPMAJIBHOIO PaCHpEAcIICHHUI;
YMEHHME HCIIOJIb30BATh CBOMCTBA H3YYEHHBIX DACIPEACICHUN Ul PELICHUS
3aJa4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH OOJIBIINX YUCEI, METO (bl BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHUE NPUBOJUTH IPUMEpPbI NMPOSBICHUS 3aKOHA OOJbIINX
Yyhcesl B IPUPOJIHBIX U OOILIECTBEHHBIX SBICHUSX; YMEHUE OIEpUPOBATH
NOHATHAMM:  COYETAHHE, IEPECTAaHOBKA, YHUCIO  COYETAHWM,  YHUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
pacCyXIeHHs [UIsl pElIeHHs 3alady; OLEHUBAaTh BEPOATHOCTH pEAJIbHBIX
COOBITUH; COCTaBJISITb  BEPOSATHOCTHYIO MOJAEIb U  HWHTEPIPETUPOBATH

MOJTy4YEHHBIN pe3ynbTaT

VYMeHue onepupoBaTh MOHATHAMM: TOYKA, IpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUHI YIOJl, IBYTPAHHBIN YIoJl, TPEXTPAHHBIN
yroJ, CKPEIIMBAIOIIMECS NPAMBIE, NAapaJUICIbHOCTh W IEPIECHIUKYJIIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXAYy IPSIMBIMHM, Yrol MEXKIAy IpsSMOH U
IUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH,
PACCTOAHUC MCKAY MNPAMBIMU, PACCTOAHUC MCXKAY IIJIOCKOCTIAMU; YMCHHC
UCNOJb30BaTh IPU pEIIEHUH 3aJady MU3ydeHHble (AKTBI MU TEOPEMBI
IUIAHUMETPHH; YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUPA;
CTPOUTb MAaTEMaTHUYECKHE MOJEIM C IOMOIUBIO I'€OMETPHUUYECKHUX IOHATHH U

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUC 3aa4YN
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YMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAb (Urypsl, 00BEM Qurypsl,
MHOTOTPaHHHK, TPaBUIbHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, mnpu3Ma, nupamuja, Qurypa M IMOBEPXHOCTb BpallCHHUS,
HWIMHAP, KOHYyC, Imap, cdepa, IUIom@ab c@epbl, MIOMAAs MOBEPXHOCTU
NUPaMUJIBI, TPU3MBI, KOHyca, LMIUHApPA, O0BEM KyOa, MIPSIMOYTOJIBHOTO
napajuleJenunesia, TupaMubl, NpU3Mbl, LUIUMHIPA, KOHYyca, 11apa, pa3BEPTKa
IIOBEPXHOCTH, CEUYEHHs KOHyca W LWIMHIpa, NapajUyieldbHble OCH WIU
OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HUIMHApA,
KOHyCa;  yMEHHE CTPOUTb CEUEHHE  MHOTOTpaHHHMKA,  HM300pa’kaTh
MHOTOTPaHHHKH, (PUTYPHI H TIOBEPXHOCTHU BPAIICHUS, HX CEYCHHSI, B TOM YHCIIE
C TMOMOUIBIO  JJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBOWCTBA

TeOMETPUYECKUX (UTYp, CaMOCTOATENBHO (HOPMYIHPOBATH OIpPEACIICHUS




u3ydyaeMmbIX (QUTyp, BBLABHraTh THIIOTE3BI O CBOMCTBaX M TpPU3HAKAX
reoMeTpu4ecKux (uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh MX; YyMEHHUE
IPOBOJIUTH KJIACCH(PHUKAIMIO (UTYp TO PAa3IWYHBIM TPU3HAKAM, BBIIOJIHSATH

HCO6XOI[I/IMH€ AOIIOJTHUTCIIBHBIC ITIOCTPOCHUA
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VYMeHue onepupoBaTh MOHATUAMU: JBUKEHHE B IMPOCTPAHCTBE, NapasuleIbHbIHN
IIEPEHOC, CHUMMETpHUsI Ha IUIOCKOCTM UM B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous, NoJo0HbIE GUTYphl; YMEHHE PACIO3HABATH PABHbIE
U 1onoOHbIe (QUTYpBl, B TOM YHCIE B NIPUPOAE, HCKYCCTBE, APXUTEKTYpE;
UCIOJIb30BaTh T'€OMETPUUYECKHE OTHOIIEHUS IpPU PELICHWU 3a7ay; HaXOJIUTh
F€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, oAb, 00bEM) IPU pELICHUU
3ajjad U3 JAPYruX Y4YeOHBIX NpPEAMETOB U U3 pPEalbHON JKU3HU; YMEHHE
BBIYUCIISATh TEOMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ, IUIOalb, OOBEM,
IUIOIA/b TOBEPXHOCTH), UCHOJIb3Yysl HM3y4eHHbIE (POPMYJBI M METOABI, B TOM
yycie: IUIoU[aJb IIOBEPXHOCTU MHPaMH[Ibl, IMPU3MBlL, KOHYyCa, LWJIMHApA,
wiomaae cepsl; 00bEM KyOa, IpAMOYToJIbHOIO Napajjiesenunena, MupamMuIsl,
OpU3MBbL, IUIUHIpPA, KOHYyCa, IIapa; YMEHHE HAXOAUTh OTHOIIECHHE OO0BEMOB

o100HBIX (huryp
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YmMmenue OIICpHUPOBATh IMOHATHUAMU: IMPAMOYIOJibHasd CHCTEMa KOOpPAWHAT,
BCKTOpP, KOOpAHWHATBI TOYKH, KOOPAHWHATBHI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUE BEKTOpA I10 6a3Hcy, CKaJIPpHOC
IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJl MCKAY BCKTOpaMU, YMCHUC
HCIIOJIBb30BAaTh BeKTOpHBIﬁ u KOOp,I[I/IHaTHBII\/'I MCTOL JJIA peIICHUA

reOMETPUUYECKUX 3ajiau U 3a7a4 APYrux yueOHbIX IPEIMETOB
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YMenue BBI6I/IpaTL MOAXOMAIINNA METOM IS peuicHud 3aJadyv; INOHUMAHUC
SHAYUMOCTH MATCMATHUKH B U3YUCHHUH ITPHUPOJHBIX U O6H_I€CTB€HHBIX IIpoueccoB
u HBHGHHﬁ; YMCHHUEC pPACIO3HAaBaTh IIPOSABJICHHUEC 3aKOHOB MAaTr€éMaTUKHU B
HCKYCCTBE€, YMCHHC IIPpUBOIWUTHL IMPUMEPbBI MATCMATHYCCKUX OTKpBITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMATUYECKON HAYKHU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Hucna u BBIYUCIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

12 Panmonaneupie  uyucna. OOBIKHOBEHHbIE U JECATHYHBIE JIpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHHu. [[elcTBus ¢ apupMETHIECCKUMHU
' KOPHSIMH HAaTypaJIbHOM CTEIIEHU

1.4 Crenenp c¢ 1enbiM mokazareneM. CTeneHb € palUOHAIBHBIM IIOKa3aTesIeM.
' CaoiicTBa cTeneHU

15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHbie U HATYpaIbHBIC JOTapu(MbI

JleficTBuTenbHBIE YHClAa. ApUMETHYECKHE ONepaluu C JACHCTBUTEIHHBIMH
1.7 grcnamu. [IpuOnmkEHHbIC BEIUMCICHHUS, TIPABUIIa OKPYTJICHUS, PUKHUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBanme BeIpaKeHUN

1.9 KommiekcHbie uncia
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lenpie 1 1poOHO-palIMOHATILHBIC YPaBHEHHS

2.2 HppauuoHaibHble ypaBHEHUS

2.3 TpuroHomeTpudecKkue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppanmonaibHble HEPaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuieckre HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI




OyHKIUHN U TpaPuKu

@Oynkius, crnocodbl 3amanus QyHKuuu. I'paduk GyHkumu. BzaumHo obOparHble

>l ¢bynkiun. YétHele u HeuéTHble PyHkuuu. [lepuoanueckue GyHKkuun
OOnacte ompeneneHuss W MHOXXECTBO 3HaueHW QyHkuun. Hymm QyHkum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymbl 1 MHUHUMYMBbI ¢GyHKiuu. Haubonbiiee u HauMeHblllee 3HAYCHUE
(GYyHKIHMU Ha TPOMEKYTKE
13 CrenenHas QyHKIMS C HaTypaldbHBIM M IeNbIM MOKa3arteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENECHH
3.4 Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, IX CBOMCTBA U TpaPUKU
16 Toukum paspeiBa. AcumnToTel TpadukoB ¢yHknuii. CpoiicTBa  (QYHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IIOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX TPOIEHTOB
4 Havana maremaTndeckoro ananmsa
4.1 [TpousBonnas Gpynkuuu. [IponsBoaHbIe IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne npPOU3BOAHON K UCCIENOBaHUIO (YHKIUA HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxaenue HanOOJBIIEr0 U HAUMEHBIEro 3HaYeHUs (YHKUUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOXkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMHu. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIO0CKOCTH
7.2 [Ipsimble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaILICHUS




7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

I'eomerpus: Aranacss JI. C., byty3os B. @., Kagomues C. b. u p.
MareMaruka: airedpa v Hayajia MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHS.

I'eomerpus 10-11.
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