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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 MHOrOorpaHHukoB, 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.
[IpoctpanctBennass 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.



Pery/isiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranuzanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUSI 3a/1a91, BEIOMPATh CIIOCOO peIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(MOpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedeKCHMM KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BJIAJICTh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJIS TMpollecca M pe3ysbTaTa pEIICHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TP PEIICHUU 3a/1a4H,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IETH U YCIOBUAM, OOBSICHATH IPUUUHBI
JOCTHKCHUSI WJIM HEJOCTHKCHHSI PE3yIbTaTOB JCATCIbHOCTH, HAXOUTh OIIUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJIbHOCTD:

MOHUMAaTh W HCIIOJIb30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIYaIbHOU
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TMPUHAMATh IE€Jb COBMECTHOM
JeSTEIbHOCTH, TUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOTHI, paclpenesiiTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLECC M pe3yJbTar padoThl,
0000111aTh MHEHHST HECKOJILKUX JTIOICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» H WHBIC), BBHIIOIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUA C JPYTMMHU 4YICHAMH KOMAH]IbI, OIICHWUBATH
KaueCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.



IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOyJaroniuiicss Hay4YuTCs:

CBOOOJTHO OIEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHUH TPU
pelleHny 3a7a4 U MPOBEACHUHN MaTeMaTHUYECKUX PACCYKICHUH;
NPUMEHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS W3 HUX MPHU PEHICHUU
reOMETPUUYECKUX 33/1a4;

KJaccu(UIUpoBaTh B3aUMHOE PACIONIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOAHO ONEpUpPOBaTH TMOHATUSAMHU, CBSI3AHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSAMBIMH B MPOCTPAHCTBE, MEXKAY MPSIMOU U
IUIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMUA C MHOTOT DPAHHUKAMU;
CBOOOJTHO pacro3HaBaThb OCHOBHBIC BHUJBl MHOTOIPAaHHHUKOB (IIpU3Ma,
nupamuza, NpsMOYTOJIbHBIN Mapaieraenunes, Kyo0);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKM,  BBIOMpas  OCHOBaHHS  AJiA
KJaccuuKanuy,

CBOOOJTHO ~ OMEpUPOBATh IMOHATHAMHU, CBSI3aHHBIMU C  CEUCHHEM
MHOTOTPaHHHUKOB TJTIOCKOCTHIO;

BBIMOJIHATh ~ HAapajyieIbHOE,  LEHTPalbHOE M OPTOrOHAJIBHOE
POEKTHPOBaHUE (PUTYp HA IIIOCKOCTb, BHIIOIHATH H300paKeHUS (GUTyp
Ha MJIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3UYHBIMU METOJAMH, BBIIIOJHATDH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (hUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOLIA[M  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
nUpaMuIa), FeOMETPUUECKUX TeJ ¢ IpUMEHEHHEM (opMyT;

CBOOOJHO OMEpPUPOBATH MOHITHIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHT),
OCb M IUIOCKOCTh CHMMETPHH, LIEHTP, OCb M IUIOCKOCTh CHMMETPHH
(burypsr;

CBOOOJTHO OMEpPUPOBATh MOHATHAMHU, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITIOJHATH IEHCTBUS Ha/l BEKTOpaMH;

pemaTe 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEeMATUYECKUX OTHOIICHUU W
HAXO0XKJIEHWE TEOMETPUUYECKUX BEJIMYWH, MPUMEHSS W3BECTHBIE METOJBI
IpY pEIIeHUU MAaTeMaTUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

OPUMEHATh NPOCTEHIIME MpOrpaMMHBIE CpEACTBA U DIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 33]1aY;



U3BJIEKaTh, MNpPeoOpa3oBbIBATh W MHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (Qurypax, MpeACTABICHHYIO Ha
YepTEe)KAX U PUCYHKAX;

NPUMEHATh MOJYYEHHbIE 3HAHHWS HAa TMPAKTUKE: CpPaBHUBAThb U
aHAJIU3UPOBATH PEANbHBbIE CUTyalMH, MPUMEHSATh U3yUYEHHBIE MOHATHS B
npolecce IMOMCKAa PpEeHIeHHs MaTeMaTH4eckd  c(hopMyIrpoBaHHOU
npoOJieMbl, MOJAEIUPOBATh PEATbHBIC CHUTYyallMM Ha SI3bIKE T'€OMETPUH,
MCCIIEI0BATh MTOCTPOEHHBIE MOJEINA C UCIIOIb30BAHUEM I€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarh MpakTUYECKHUE 3a]layM,
CBSI3aHHBIE C HAXO0KJIECHUEM F€OMETPUYECKUX BEJIUYMH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOW yacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 knacca o0y4aronuiicss Hay4uTCs:

CBOOOJIHO OIEPHPOBATH TMOHATHIMH, CBSI3aHHBIMH C IHJIMHIPHUYCCKOM,
KOHMYECKOW U c(epruuecKkoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
IIOJTyYCHUS;

OIIEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C TCJIIAMU BPAIICHUS: IHJIUHIPOM,
KOHYCOM, C(epoii U Iapom;

pacro3HaBaTh Tejla BpamieHus (IWIMHADP, KOHYC, cdepa U Imap) |
OOBSICHATH CIIOCOOBI TIOJYYCHHUS TEJT BPALICHHUS;

KJIacCU(DUITMPOBATH B3aUMHOE PACIIONOKEHNE C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEIMYMHBI DJIGMEHTOB MHOTOTPAHHHKOB W TEJ BpAICHHS,
00BEMBI M IUIOINAAM TOBEPXHOCTEH MHOTOIPAaHHMKOB M TEJ BpPAILICHHS,
IeOMETPHUCCKUX TEJI C MPUMEHEHUEM (POPMYIL;

CBOOOHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEIT
BpallleHWss ¥ MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIMICAHHBIN B chepy u
OTMCaHHBIN OKOJIO cepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHUK HJIH TEJIO0
BPAIICHHUS;

BBIYHCIIATH COOTHOIICHHS MEXKTy TUIOIIAIIMU ITOBEPXHOCTEH W 00bEMaMHU
IT0JIOOHBIX TEI;

U300paxkaTb M3ydaeMble (UTYpPBI, BBHITOIHATH (BBIHOCHBIC) IUIOCKHE
YEPTEIKU M3 PUCYHKOB MPOCTBIX O0BEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHM3Y, CTPOUTH CCUCHHSI TEJI BPAILICHUS;

U3BJICKAaTh, WHTEPIPETHPOBATH M TNPeoOpa3oBbIBATh HH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUYSCKUX (QUTypax, TMPeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH TOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH OTNIEPAIIUH HaJl BEKTOPAMHU;

3aJ1aBaTh TNIOCKOCTh YPABHCHHEM B JICKAPTOBOM CHCTEME KOOPMHAT;



pelaTh reOMETPUUYECKHE 3aaUl Ha BBIUUCIICHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYHCIICHHE DPACCTOSSHHM OT TOYKM JI0 IUIOCKOCTH, B
LI€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1A ITPU PELIECHUY;
CBOOOJIHO ONEPUPOBATH TMOHSATUSIMU, CBS3AaHHBIMH C JIBUKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA IBUKECHUI;

BBITIOJHATh M300paKEHUST MHOTOTPAHHUKOB M TEN BpALlEHUS NpU
MapaJJICIbHOM ~ TIEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€PKAIBHOU
CUMMETPUH, IIPU TTOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYCHHS] MHOTOTPAHHUKOB M TE€JI BPAILLICHUS: CEUCHUS LIWIMHAPA
(mapasuienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsI KOHYyca (MapajuiebHbIe
OCHOBAHHIO ¥ POXOJIAIIME YePE3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOBb30BaTh METOABI TOCTPOCHMSI CEUYEHUM: METOJA CJIEA0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIEN TUIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKACHUS;

NPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIarallliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbl B IBHOW M HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI [IPY PELIEHUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSTh  IIOJIyYEHHbIE  3HAHUA HA  NPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATH U OLICHUBATh PEAIbHBIE CUTYyAllUH, IPUMEHATh U3YUYCHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEHICHUs
MaTeMaTH4eckKu  CPOpPMYIHMPOBAHHOM  MPOOJIEMBI,  MOJIEIMPOBATH
peajbHbIE CHUTyallMM Ha S3BIKE I'€OMETPHUM, HCCIEI0BATH ITOCTPOCHHBIE
MOJENN C UCIOIb30BAHUEM TE€OMETPUYECKUX TOHATUA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/laud, CBSA3aHHBIE C
HaxO0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUH Kak
COCTaBHOW yacTu (hyHAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaunMenoBaHue pa3ieioB U TeM (uudgposbie)
n/n NMPOrpaMMbl Bcero KonTpossH oOpa3oBaTesibH
ble padoThbI BIe pecypeh
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsMsIx B 6 1
IIPOCTPAHCTBE
3 HapanﬂenvaOCTb MPSIMBIX U g
IJIOCKOCTEN B IPOCTPAHCTBE
4 HepHeHHI/IIf}III}IpHOCTB NPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiasl 1 paccTosIHUA 16 1
6 MHororpanHuku 7 1
BexkTtopsl B ipocTpancTBe 12
g [ToBTOpEHwUE, O606LLICHI:I€ " 5 )
CUCTEMaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB 110 102 6
[TPOI'PAMME




11 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne /it HaunmeHoBaHMe pa3iesioB U TeM T — (uu¢posbIe)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibH
ble padoThI BIe pecypel
1 AHanuTu4eckas reOMeTpus 15 1
) [ToBTOpeHwme, 0606LueHI:Ie u 15 1
cucTeMaTu3anus 3HaHU I
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepxHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHHE, O606].H€HI:I€ u 17 )
cucTeMaTru3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 g

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO yacos
Ne i/ Tema ypoka KonTpoabHbI
Bcero
e padoThl

OcHoBHBIE NpaBMIa U300paKEHUSI HA PUCYHKE
MIJIOCKOCTH, MapaLIeNbHBIX MPSAMBIX (OTPE3KOB),
CepeMHbl OTpE3Ka

[TonsTHs cTepeoMeTpHr: TOUKa, psimasi,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE ITpaBuja
n300pakeHMs Ha pUCYHKE TUIOCKOCTH,
napajvieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsiTus: nepecekarouuecs MmI0CKOCTH,
MepeceKaronIruecs npsiMasi U II0CKOCTb;
IIOJIYTIIPOCTPAHCTBO

IToHsaTHs: nepecekarouecs MIOCKOCTH,
HepeceKaronecs npsiMas v II0CKOCTb;
HOJIyIIPOCTPAHCTBO

MHoOrorpaHHHKH, H300payKEHUE MPOCTCHIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIESCTBYFOIINX
00BEKTOB

MHoOrorpaHHHKH, H300paKEHUE MPOCTCHIITNX
IIPOCTPAHCTBEHHBIX (DUTYP, HECYIIESCTBYFOIINX
00BEKTOB

AXCHoMEI CTCPCOMCTPHHU U IICPBLIC CICACTBHUA U3
HHNX

AXCcHoMEl CTCPCOMCTPHHU U IICPBLIC CICACTBHUA U3
HHNX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3
Hux. CiocoObl 3a1aHUs IPSIMBIX U IIJIOCKOCTEHN B
npoctpanctBe. O003HAUCHUS MPSMBIX U
IIJIOCKOCTEN

10

N3o6paxenune cedeHnil mupamuabl, Kyoa 1 Mpu3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obpaxkenue
nepeceyeHus MOJyYEHHBIX MITOCKOCTEH.
PackpaminBaHue NOCTPOEHHBIX CEYEHUI pa3HBIMU
LBETaMU

11

N300pakeHne ceueHnit mupamMusl, Kyoa v mpu3Msl,




KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
MEPECCUCHUS MOTyUYCHHBIX MIIOCKOCTEH.
PackpairBanye moCTpOEHHBIX CEYEHUM pa3HBIMU
[[BETaMH

12

N300pakeHne ceueHnit mupamMusl, Kyoa v mpu3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MEpCCCUCHU A MOJTYUCHHBIX IJIOCKOCTEH.
PackpairBanye oCTpOEHHBIX CEYEHUI pa3HBIMU
OBE€TaMHu

13

N300pakeHne ceueHnit mupamMusl, Kyoa v mpu3Msl,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
IIepeceyeHMs! MOIYYEHHBIX TIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEYEHUH Pa3HbIMU
L[BETaMU

14

Merton cief0B Ui HOCTPOCHUS CEUEHUI

15

Merton ciefoB it TOCTpoeHus ceueHuii. CBoiicTBa
MEePECEUCHU I NPSMBIX U TIJIOCKOCTEH

16

Merton ciefoB st TOCTpoeHus ceueHuii. CBoiicTBa
MEePECEUCHU I NPSMBIX U IIJIOCKOCTEH

17

[TocTpoenne ceueHuii B nupamue, Kyoe 1mo Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexei
U 3aIIUCh 11AaroB IIOCTPOCHUS

18

[TocTpoenne ceueHuii B mupamue, Kyoe 1mo Tpém
Toukam Ha péopax. Co3naHue BBIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB MOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe 1mo Tpém
Toukam Ha péopax. Co3aHue BBIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB IMOCTPOEHUS

20

ITocTpoenue ceuenuii B nupamuse, Kyoe 1no Tpém
ToukaM Ha p&opax. CozmaHne BEIHOCHBIX YePTEKeH
H 3alMCh 1aroB NOCTPOCHUA

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLHMOHANIBHBIX oTpe3kax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema Menenas.
PacueTnl B ceueHUsAX Ha BHIHOCHBIX YEPTEXKAX.
HcTopus pa3BuUTHS IIIAHUMETPUN U CTEPEOMETPUHI

23

KonrtponsHas padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzaumuoe PACIIOJIOKCHHUC IPAMBIX B IIPOCTPAHCTBE.




CkpeuuBarouecs npsmelie. [Tpusnaku
CKpelluBaoIuxcs npsameix. [lapannensasie
IIpsIMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJLJIEIbHOW JAaHHOM IIPSIMOI,
IIPOXOAAIIEH Yepe3 TOUKY POCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM npsMon. Jlemma o
IIEPECCYCHUH NaPAIICIIBHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsAMbIX. TeopeMa o TpEx
napajuleJbHbIX IpAMbIX. Teopema o
CKPEILMBAIOIINXCS PSAMBIX

27

[TapamnensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MMapauIeIbHOTO MPOCKTUPOBAHHSL.
N300pakenue pasHbIX (GUTyp B MapaieIbHOMI
MIPOCKINH

28

[lenTpanpHas npoeKus. YToJ ¢ COHAPaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY IPSIMBIMU

29

3aaum Ha JOKa3aTEJIbCTBO U UCCIIEI0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHSA: MTapaUIETLHOCTD MPSMOM M TUIOCKOCTH B
npoctpancTe. [Ipu3HaK nmapauieIbHOCTH MPSIMOU 1
ockocTy. CBOMCTBA MapaANIEILHOCTH MPSIMOMN 1
IUIOCKOCTH

31

['eomeTpuueckue 3a1a4u Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C NIAPaJUIEIbHOCTHIO
MPSIMBIX U TJIOCKOCTEHN B IPOCTPaHCTBE

32

[TocTpoenue ceueHust, IPOXOAIIETO YEPE3 TaHHYIO
IPSIMYIO Ha YEPTEXKE U NapauIeIbHOrO Ipyroi
npsaMoil. Pacyér oTHOIEHU I

33

[TapannenbHas MPOEKIUs, TIPUMEHEHUE JUIS
HOCTPOEHUSI CEUCHUH Ky0a U Napaieenunesa.
CaolicTBa napasuieienune1a u Npu3Mbl

34

[TapannensHble ockocty. [pusnaku
HapajIeJIbHOCTHU JIBYX IUIOCKOCTEN

35

TeopeMa o mapaIeIbHOCTH U €IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOIAIICH Yepe3 TOUKY, He
MPUHAISKAITYIO JAHHOM IIOCKOCTH U CJICICTBHS
n3 Heé

36

CaoiicTBa napajuieNbHBIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHHS TIPH




IIEPECCYCHUH IBYX NapaJIJIENIbHBIX ITIOCKOCTEH
TpeTben

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHbIX IPSIMbIX, 3aAKIIOUEHHBIX MEXTY

37 MapajuieIbHbIMU INIOCKOCTAMM; O IEPECEUEHUH
IPSIMOM C IBYMs ITapaJlIeNIbHBIMU IIJIOCKOCTSMU

38 [ToBTOopenue: Teopema Iudaropa Ha mIockocTu

39 IToBTOpEHUE: TPUTOHOMETPUS IPSAMOYTOJILHOTO
TpPEYrojJbHUKa

40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuiesenuneaa

A1 Brruncnenue UIMH OTpe3KOB B Ky0Oe U
IIPSIMOYTOJIHOM TIapajuleienuIesie
[lepneHquKyISApHOCTH NPSAMOM U TUIOCKOCTH.

42 [Ipu3Hak neprneHIuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH
[lepneHUKyISIPHOCTD NPSMOM U IUIOCKOCTH.

43 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyIiecTBOBaHNUHU U €IMHCTBEHHOCTH

44 MPSAMOM, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [1nockocTH U NepreHIUKYISIPHbIE UM MPSIMbIC B
MHOT'OTpaHHUKAX

46 [1nockoCTH M NepeHIUKYIIPHbIE UM NPSMbIE B
MHOT'OTPaHHUKAX

47 [lepnennukynsap u HaknoHHad. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

43 [lepnenukyssip u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPAMYIO

49 Teopema o Tpéx nepneHaAuKysIpax (psmas u
oOpatHasi)

50 Teopema o Tpéx nepneHaAuKysIpax (mpsmas u
oOpaTHas)

51 Yron Mexay CKpenuBarOIIMMUCS TPSIMbIMHU

5 [Touck nepreHIuKyISIPHBIX TPSIMBIX C TOMOILBIO
NEPIEHIUKYJISIPHBIX IJIOCKOCTEN

53 OpToroHajibHOE MPOCKTUPOBAHKUE

54 [TocTpoenue ceuenunii kyoa, IpU3MBbI, MPABHIbHON




MMUPAMUBI C IIOMOILBK OPTOTOHAJIBHOW MPOEKIUU

[TocTpoenue ceuenunii kyoa, IpU3MBbI, MPABHIbHON

55 MAPaAMU/JIbI C TIOMOILBI OPTOTOHATIBHON MPOEKIINHU
CummeTpus B IpOCTPAaHCTBE OTHOCUTEIIBHO

56 I0cKoCTH. [1nockocT cumMmeTpuii B
MHOT'OTPaHHUKAX

57 [Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTPaHHUKH. PacuéT paccTosHuii
OT TOYKH JI0 IIJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTPAaHHUKH. PacyéTr paccTosHuii
OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OMYCTUTH NEePIEHANKYISAPBI: CUMMETPHUS,
CABUT TOYKH I10 NapAJICIbHOU MPSAMOKN

61 CaBur 1o HenapauienbHON IpsIMON, U3MEHEHHE
paccTosHui

6 Kontposnbnast pabota "B3auMHoe pacrosoxeHue
MPSAMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"
[ToBTOpEHME: Yyroy Mexay NpsAMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

64 [ToBTOpEHME: Yroyl Mexay CKpelUBaOIUMUCS
MPSIMBIMU B ITPOCTPAHCTBE

65 I'eomeTprueckre METObI BEIUUCIEHUS YTIIa MEXTY
MPSIMBIMU B MHOTOTPaHHUKAX

66 JIByrpanHbIil yrosi. CBOMCTBO JIMHENWHBIX YIJIOB
JBYTPaHHOI'O yIJla

67 [Tepnienaukymnsipubie maockocti. CBOMCTBA
B3aUMHO NEPIEHIUKYJISPHBIX IJIOCKOCTEN
[Ipu3Hak nepneHANKYJISPHOCTH IIIIOCKOCTEM;

68 TeopeMa O MPAMON nepecedeHus IByX IIIOCKOCTEH
MEePIEHIUKYIISIPHBIX TPEThEU MIIOCKOCTH
[IpssmoyronbHbIN Napaienenunes; Kyo;

69 U3MEpEHUs, CBOMCTBA IPSIMOYTOJIbHOTO
napajuiesenuneaa

70 Teopema 0 IMaroHaJIv NPSIMOYTOJILHOTO
napajuleJIenuIe a U CIEACTBUE U3 HEE
CrepeomeTpruecKkue U NpUKIaJIHbIE 33/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM IPSIMBIX

" IJIOCKOCTH




[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,

72 IapaJuleIbHbIE INIOCKOCTU B CTAHJAPTHBIX 1
MHOT'OTpaHHUKAX
[Tapa napaynenbHBIX TUIOCKOCTEH HA
7 CKPEUIUBAIOIIMNXCA MPSMBIX, PACCTOSTHUE MEKTY |
CKPEUIUBAIOIIMMHUCS TPSIMBIMH B TIPOCTHIX
CUTYaIUIX
74 PaccrosiHre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHE OT 1
IIPSIMOM 10 IIJIOCKOCTH
Brrunciienue pacCTOSTHUN MEXITY
75 CKPEIIMBAIOIIMMUCS TPSIMBIMU C IIOMOIIBIO 1
MePIEHIUKYIISIPHON TIJIOCKOCTH
TpéxrpanHblii yroy, HEpaBeHCTBA JJIs TPEXTPaHHBIX
76 yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB 1 1
CHUHYCOB JIJIs1 TPEXTPAHHOTO yTJIa
77 DNeMEHTHI CPePUIECKON TeOMETPHUH: |
Ire0JIC3NUCCKHC JIUHUHU Ha 3eMIIe
78 Konrtponbnas padora "Yrisl u paccTostHUS" 1
79 Cucremaru3zanus 3HaHUuK "MHOTOTpaHHUK U €T0 |
DJIEMEHTHI"
80 [Tupamuna. Buasl nupamug. [lpaBunbHas nupamuaa 1
81 [Ipusma. [IpsiMast 1 HaAKJIOHHAS IPU3MBIL. 1
[IpaBunbHas npuzma
%) [Ipamoit napaienenunes, IpsIMOYTOJIbHbIN |
napajuiesenume, Kyo
83 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa 1
84 Brinyxiibie MHOrorpanHuku. Teopema Oitniepa. 1
[IpaBunbHbBIE ¥ OTYNIPABUIIBHBIE MHOTOTPAHHUKH
85 KonTponbHas padota "MHuororpaHHuku" 1
86 [ToHsiTue BekTOpa Ha MIIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIEKAIUX B OMHOH INIOCKOCTH
92 CkansipHoe mpou3BeIeHrE 1
93 Brruucnenue yria Mexay BEKTOpaMu B |

IIPOCTPAHCTBE




94 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06001IeHEe ¥ cucTeMaTh3alus 3HAHUH 1
99 O06o0mieHne 1 cucTeMaTu3aus 3HaHUK 1
100 HroroBast koHTpobHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHU I 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KIIACC

KoauuecTBO 9acoB

Ne i/ Tema ypoka KoHTpOoIbHBI
Bcero
e padoThbI

1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IIJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOpenue Tembl "CkansipHOe TPOU3BEACHUE |
BEKTOPOB"

3 [ToBTOpenue Temsl "BeruuciieHne yriia MexiIy |
BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpEHME TeMBI Y paBHEHHE IPSIMOH, |
IIPOXOJs1Iel yepes 1Be TOUKH"

5 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPABHEHHE |
IJIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
MporpaMMHUpPOBaHUE

9 JIuHeitHbIe HepaBEeHCTBA, JIMHEIHOE |
IPOrpaMMUPOBAHHE

10 AHanUTUYECKUE METOIbI pacuéTa yria Mexy |
MPSIMBIMUA B MHOTOTpPaHHHUKaX

1 AHAJIUTUYECKHE METOJIbI pacuy€Ta yriia Mexy 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX

12 ®dopmyIa pacCTOSIHUS OT TOUKH /10 TNIOCKOCTH B |
KOOpJAUHATax

13 Haxoxaenue paccTossHUl OT TOYKHU A0 IVIOCKOCTH B 1
KyOe

14 Haxoxnenne paccTosiHui OT TOUKHU 0 TJIOCKOCTHU B 1
MIPaBWJIbHOM MHUpamMue

15 KonrtponsHas padora "AHanuTuueckas reomerpus’” 1 1

16 CeueHusi MHOTOIPaHHUKOB: CTaHJAapTHBIE 1
MHOTOTPaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METOJI CJIEA0B 1

18 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE 1
MIJIOCKOCTH, TEPECceYEHUs MPSMBIX U MJIOCKOCTEH

19 [TapannenpHble PSMbBIEC U TNIOCKOCTH: 1




napaJijiCJIbHbIC CCUCHUA

HapaJ'IJ'IeJ'IBHBIe IpsAMBIC U IIJIOCKOCTH: pacqéT

20 .
OTHOIIEHUH

o1 [TapannenbHble MPsAMbIE U TUIOCKOCTH: YTIIbI MEXIY
CKPEIMBAIOIINMUCS TPSIMBIMU
[leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:

” CTaH/IaPTHBIE TAphl MEPICHIUKYIISPHBIX
TJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOTPaHHUKOB

T [leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
TeopeMa O TPeX MEPICHIUKYIIIpax

24 [leprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH:
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

’s [ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hopMyIIBI 1S TUTOMIACH, COOOpaKEHUS MOA00uUS

26 [ToBTOpEHME: MIOIMIAIN MHOTOYTOJIbHUKOB,
(hopMyIIBI I71s TUTOIIAEH, COOOpaKEHUS TT0100Us

7 [ToBTOpEHME: MIOIMIAN MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTIOIIAEH, COOOpaKEHUS TT0100USs
[Inomaau ceyeHnit MHOTOTPaHHUKOB: TUTOIIATN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha 9aCcTH, COOOpaKCHUS
11010015
[Tnouiaau ceyeHnit MHOTOTPaHHUKOB: TIOIIATN

29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKCHHS
nmoxoous

30 Kontposnbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPaHHUKOB"

31 O06BeM Tena. OOBEM MPSIMOYTOIBHOTO
napaJiesienumnes1a

10 3anaun 00 yaBoeHUHU Ky0a, 0 KBaapaType Kyba; o
TPUCEKIUH yTIia

1 CrepeoMeTpuueckue 3a1auu, CBA3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Mapajuiesienune1a

34 [Ipuknanueie 3a1a4u, CBI3aHHBIE C BBIYUCICHUEM
00BbEMa MPSAMOYTOJILHOTO Mapaljiesienumnea

35 OOBEM npsIMOIt TPU3MBI

36 CrepeoMeTpuyecKre 3aa4u, CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMOB IIPSIMON TTPU3MBI

37 [Ipuknagueie 3a1a49u, CBSI3aHHBIE C 00BEMOM




IIPSAIMOY IIPU3MBI

Brruncienue 00EMOB TEI C IIOMOIIIBIO

38 onpenenéHHoro uHTerpaia. O6bEéM HaKIOHHOK
MIPU3MBI

19 Brruncnenue 00bEMOB Te ¢ TOMOIIBIO
omnpeaenéHHoro uurerpana. O6bEM MupaMu/Ibl

40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE 00BEMOB
IUpaMKJl C OOILKM YTJIOM

A1 ®opmyna 00béMa nupamuibl. OTHOIIEHUE 00HEMOB
IUpaMKJl C OOILKM YTJIOM

4 CrepeoMeTpHuyecKre 3aa4u, CBSI3aHHBIC C
00BEMaMH HaKJIIOHHOW TTPU3MBI

43 CrepeoMeTpuyecKre 3aJa4u, CBSI3aHHBIE C
00BEMaMH MUPaAMUIbL

44 [Ipuxnanueie 3anaun no teme "OO0bEMBI TEN",
CBsi3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Ipuknanueie 3agaun 1o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIbI

46 [Ipumenenue 00bEMOB. Brrunciienne paccTosiHUsS
110 TJIOCKOCTH

47 Kontposnbnas padora "O6bEM MHOTOTpaHHHKA"

43 [{unuaapudeckas MOBEPXHOCTh, 00pa3yrolye
UAITUHIPUYECKON MOBEPXHOCTH

49 Humuaap. [pamoit kpyrosoit nuinuuap. [nomans
MOBEPXHOCTH IIMJIMHIPA

50 Konunueckast noBepxHOCTh, 00pa3yroliue
KOHUYECKOU moBepXxHOCTH. Konyc

51 CeueHue KOHyca IJIOCKOCTBIO, TApaJuIeIbHON
IJIOCKOCTH OCHOBAaHMS

57 VYceuénnblil konyc. 300pakeHue KOHYCOB U
YCE4EHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3a1a4i Ha J0KA3aTeNbCTBO U

55 BBIYMCIICHHE, IOCTPOCHUEM CEUYCHHUM LIMIIMHIPA,
KOHYyca

56 CrepeomeTpuuecKkue 3aa4M Ha JI0Ka3aTEIbCTBO U




BBIYUCIICHUC, ITIOCTPOCHUCM CeUCHUI nuiIMHAapa,

KOHyca

57 [Ipuknagneie 3aj1auu, CBSI3aHHBIE C IUIUHIPOM

58 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C IUIUHIPOM

59 Cdepa u map
[lepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockocTsro. Bua u
n300pakeHHe 1mapa
[Tepeceuenue cdepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdepsl miockocTsro. Bua u
n300pakeHHe 1mapa

62 VYpasuenue cepsl. [Lnomanp cdepsl u e€ yacrei

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKkue 3a1auu Ha J0Ka3aTebCTBO U

64 BBIYHMCIICHHE, CBSI3aHHBIC CO CPepoii U Imapom,
MIOCTPOCHUEM UX CEYEHH MJIOCKOCTHIO
CrepeomeTpuuecKkue 3a1a4u Ha I0KAa3aTEIbCTBO U

65 BBIUMCIICHHUE, CBSI3aHHBIE CO Chepoii U mapom,
MIOCTPOCHUEM UX CEYEHH MIIOCKOCTHIO

66 [TpuknanHeie 3a1a4u, CBsI3aHHBIC CO chepoii u
apom

67 [ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYUCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE MO100Ms

68 Pa3znuynble KOMOMHALMY TeJl BpallleHUs: U
MHOTOTPaHHUKOB

69 3agayu o TeMe ""Tena u MoOBEepXHOCTH BpalleHus"

70 3anauu o teme "Tena ¥ NOBEPXHOCTH BpallleHUs"

71 KontposnbHast padota "Tena v moBepXHOCTH
BpaieHus"

7 O06beéM mumHapa. Teopema 06 00bEME MPSIMOTO
UUIMH]Ipa

7 Brruncnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

74 [Tnomaau 6OKOBOH U IMOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuyecKre 3aJa4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHPA, KOHYCA

76 [Ipuknagueie 3agaun no teme "OO0BbEMBI U TUIOLIAAN
noBepxHocTel Ten"

77 O0BéM mrapa u mapoBoro cexropa. Teopema 06




o0wéme mapa. [Tnomane chepsi.
CrepeomMeTpUYeCKUe 3a/1a4H, CBI3aHHBIC C
BbIUUCIICHUEM 00BEMOB I11apa, IIapoOBOTO CErMEHTa
H [IaPOBOTO CEKTOpa

78

[Ipuknagueie 3agauu 1o teme "OObEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM IIapa ¥ MJIOMIABI0 CPEpHI.
COOTHOIICHUST MEXKTy TUIONIAIIMHI TOBEPXHOCTEH 1
o0BEMaMK TOAOOHBIX TET

79

[Tono6uble Tena B mpocTpaHcTBe. M3meHeHue
o0Béma mpu oo6uun. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BEIUUCIIEHHEM O0BEMOB TEI U
IUIOUIAZEN TOBEPXHOCTEN

80

KonTponbnas pabora "[lnomanu moBepxHOCTH U
00BEMBI KPYTJIBIX TEm"

81

JIBuxenust npoctpancTBa. OToOpakeHU .
JIBrokeHus 1 paBeHCTBO (uryp. OOmue cBoMCTBa
IBUKCHUHU

82

Bupl nBukeHuil: mapauiesbHbIN EPEHOC,
LEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAsE CHMMETPHSI,
MTOBOPOT BOKPYT MPSMOKH

83

[IpeobpazoBanms nomoous. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IeCKI/Ie 3ala41 Ha IIPUMCHCHUC NBUXKCHUA

85

Kontpoinbnas padota "BekTopsl B mpocTpancTse”

86

O6o6matomee noproperne 11 MOHATHIA U METOJIOB
Kypca reometpun 10—11 kiaccoB, cuctematuzarus
3HaHui: "[lapannenbHOCTh NPSMBIX U IIIOCKOCTEH B
npocTtpaHcTae"

87

O6o06matomee nopropenne 11 MOHATHIA 1 METOJIOB
Kypca reometpun 10—11 knaccoB, cucremaTu3anus
3HaHuii: "BekTopsl B npocTpaHncTse"

88

O6o06matomee nopropenne 11 MOHATHIA U METOIOB
Kypca reometpun 10—11 kiaccoB, cuctematuzarus
3HaHui: "BekTopsl B mpocTpaHcTBe"

89

O6o6matomee noproperne 11 MOHATHIA K METOJIOB
Kypca reometpun 10—11 kiaccoB, cuctematuzarus
3HaHui: "O0beM MHOrOrpaHHHUKa"

90

Oo6o0maromee moBropeHue 11 MOHATHIT 1 METOIOB
Kypca reometpun 10—11 kiaccoB, cuctematuzarus
3Hanuit: "O0beM MHOTrOrpaHHuKa"




91

O6o06matomee noproperne 11 MOHATHIA U METOIOB
Kypca reometpun 10—-11 kiaccoB, cuctematuzarus
3Hanuil: "[lnomany noBepxHoCTH 1 00BEMBI
KpyIJibiX Ten"

92

O6o06matomee noproperne 11 MOHATHIA U METOJIOB
Kypca reometpun 10—11 kiaccoB, cuctematuzaus
3Hanuil: "[lnomany noBepxHOCTH 1 00BEMBI
KpYyIJbIX T€n"

93

HToroBasi KOHTpOJIbHAs paboTa

94

HroroBas koHTposbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs
3HAHUH

96

Hcropus pa3BUTHA CTEPEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

97

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUM

98

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHA CTEPEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

101

Hcropus pa3BUTHA CTEPEOMETPUM KaK HAyKU U €€
POJIb B Pa3BUTHHM COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHA CTEPEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC

Kon

nposepsie .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOI

Moro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJjbTa
Ta
7 I'eomerpus
7.1 OrniepupoBaTh MOHATUSIMU: TOUYKA, MPSAMAast, IJIOCKOCTh
75 [IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIEACTBHUS U3 HUX MPHU PEUICHUH
' reOMETPUYECKHX 337134
73 OnepupoBarh MOHATUSIMH: MAPAJUIETBHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
' IUTOCKOCTEMN
74 KnaccudpumupoBaTts B3aUMHOE pACHOJIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUSAMH: JBYT'PAHHBIA YTroJl, TPaHU JABYIPAHHOTO yTria, pedpo
7.5 JBYTPAaHHOI'O yIJla, JIMHEHMHBIA YroJl JBYTPAaHHOIO Yrja, TrpajycHas Mepa
JBYTPAHHOTO yTria
76 OnepupoBarh TMOHSATUSIMU: MHOTOTPAHHHK, BBINYKJIBIA W HEBBITYKJIBIHA
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAaHHHKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBl MHOTOTPAaHHMKOB (NHpamuaa, MpuU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenurnen, Kyo)
KrnaccudunupoBaTts MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JUIsS KilaccU(DHUKAITIN
7.8 (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHWKH, NPABHIbHBIE MHOTOTPAHHUKH,
MPsIMbIC U HAKJIOHHBIC TTPU3MBI, TIApaJUICIICTIHITC IbI )
7.9 OnepupoBarh MOHATUSIMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATH MPUHIMIIBI TOCTPOSHUS CEUYEHWH MHOTOTPAaHHHUKOB, HCIIOJIb3Ys
' METO/I CIE0B
Crtpouth CeYeHHUS MHOTOTPAHHUKOB METOJOM CJIEIOB, BBIMOIHATH (BBIHOCHEIC)
7.11 IUTOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y
Pemate 3amaun Ha HAXOXICHUE T€OMETPUUECKUX BEIUYMH IO OoOpa3laM WiIn
QITOPUTMAM, TPUMEHSS W3BECTHBIC AHAJTUTHYECKUE METOJbI IMPHU PEIICHUH
7.12 CTaHJAPTHBIX MAaTEMATUYECKUX 3a/1a4 HA BHIYUCIICHUE PACCTOSHUN MEXIY IBYMs
TOYKaMHU, OT TOYKH JIO TMPSMOM, OT TOUKUAO IUIOCKOCTH, MEXKIY
CKPEIMBAIOIINMUCS TPSIMBIMU
Pemate 3amaun Ha HAXOXICHUE TEOMETPUUECKUX BEIUYUH IO OOpa3laM WiIn
7.13 QITOPUTMAM, TPUMEHSST W3BECTHBIC AHATUTHYECKUE METOJbI IMPHU PEIICHUH
CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/lad Ha BBIYUCICHUE YIJIOB  MEXKIY




CKPEILMBAIOIIMMUCA NPSIMBIMH, MEXIY MpsIMOW U IUIOCKOCTBbIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB
Bbruncnare 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTIOIPaHHUKOB (IIPU3Ma,
7.14 nupampza) ¢ I[OpUMEHEHHEeM (QOpMyJ, BBIYUCIATH COOTHOLICHHUS MEXAY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBarh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh U IIOCKOCTh
' CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTypBI
W3BnekaTh, mpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH  MHPOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax U
pUCYHKax
[TpumensTh reoMeTpudeckue (HakThl JUIS PEIICHHUS CTEPEOMETPHUECKUX 3ajad,
7.17 MIPEANOIAralOlMX HECKOJIBKO WIaroB pEIICHMs, €CIU YCIOBUS IPUMEHEHUs
3aJaHbl B ABHOH (opme
718 IIpuMeHATH  mpocTEHIIME  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
719 [IpyBOIUTE IIPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HHU,
' pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpyMeHATh MOJIyYEHHBIE 3HAHMS Ha IPAKTHKE: AHAIU3MPOBATH PEAIbHBIC
CUTyallud W IPHUMEHITh W3Y4YCHHBIC IOHATUSA B IIPOLECCE IOMCKA PEIICHHUS
MaTeMaTU4ecKu CGHOPMYIMPOBAHHON MpPOOJIEMBbI, MOAEIUPOBATH peaIbHbIE
7.20 CUTyallud Ha A3BIKC TIE€OMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJCIN C
UCIOJb30BAHUEM TIEOMETPUYECKHUX IOHATUH M TeopeM, ammapaTra aireopsl,
pelarb NPaKTUYECKUE 3alayd, CBA3aHHBIE C HAXOXKIECHUEM TI'E€OMETPUYECKHX
BEJIMYMH
11 KIIACC
Koxn
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
emoro o0pa3oBaTe/IbHON NPOrpPaMMbl CpeIHero o01ero od0pa3oBanus
pe3yJbTa
Ta
6 I'eomeTpust
OnepupoBaTh THOHATUSAMH: UWIMHAPUYECKas TOBEPXHOCTh, 0Opasyrolue
6.1 LMJIUHAPUYECKOM  MOBEPXHOCTH,  UWIMHAP, KOHHUYECKas  IIOBEPXHOCTb,
o0pasyromnye KOHMYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CLIOCOOBI MOTYYSHHSI TEJ BPALLICHUS
6.4 Knaccuduuuposars B3auMHOE pacroyioxKeHue chepsl U MI0CKOCTH
6.5 OnepupoBarTh MOHATUSAMHU: LIAPOBOM CEIrMEHT, OCHOBAHME CEIMEHTA, BBICOTA
' CETMEHTa, NIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CJOA,




LIapOBOM CEKTOP

Breruuciasats 00bEMBI 1 IJIiomaaun HOBerHOCTeﬁ TCJI BpalliICHUSA, TCOMETPHUICCKUX

6.6 TeJl ¢ MpUMEHEeHueM (Gpopmyi
6.7 OnepupoBaTh MOHATUAMU: MHOI'OIPDAHHMK, BIMCAaHHBIA B c(epy U OINUCAHHBIN
' OKO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHUK WUJIH TEJIO BpaIlEHUs
6.8 BbluMcnaTe COOTHOLIEHUS MEXAy IUIOLAAsIMHM IOBEPXHOCTEM M 00bEMaMu
' MOJJOOHBIX TEJ
6.9 N300paxxaTh u3yuaemble GUIYpl OT PYKH U € IPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PUCYHKOB IHPOCTBIX OOBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUsI TEJl BPaLLCHHSI
W3BnekaTh, HWHTEPHPETHPOBATH UM  MPeoOpa3oBbIBaTh  HMHMOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX, MPEACTABICHHYIO HA YepTeKax U
pHUCYHKaX
[TpumensTh TeoMeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUYECKUX 3ajad,
6.12 IIPEAIOJIaralolIuX HECKOJBKO IIaroB PpEUIEHMs, €CIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH (opme
6.13 OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE AeHCTBUS CI0XKEHHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHUS
' BEKTOpa Ha YHUCJIO, O0BACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJat0T
6.15 [IpumeHsTH paBUIIO NapajuIeIenuIea IPU CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHAMU: JEKAapTOBbl KOOPAMHATHl B IMPOCTPAHCTBE, BEKTOD,
6.16 MOJlyJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojl MeEXIy
' BEKTOpaMH,  CKaJsIPHOE  IPOM3BEIEHUE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI
HaxonuTe cyMMy BEKTOpPOB M INPOU3BEICHHE BEKTOPA HAa YHUCIO, YTOJ MEXIy
6.17 BEKTOpaMH, CKAJSIPHOE IPOU3BEJICHME, pACKIAAbIBaTh BEKTOpP IO JIByM
HEKOJUIMHEApHbIM BEKTOpaM
6.18 3a7aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHUCTEME KOOPUHAT
6.19 Pemarp mnpocrelimme reoMeTpuyeckue 3aJauyd Ha I[PUMEHEHUE BEKTOPHO-
' KOOPAMHATHOTO METO/Ia
Pemiate 3a1aun Ha 10Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOLICHUH M HaXOXKAECHUE
6.20 reOMETPUUECKUX BEIMUYUH 10 00pa3liaM WK aaropuTMaMm, IPUMEHsIsl H3BECTHbIE
METO/IbI IIPU PEIIEHUH CTaHAAPTHBIX MaTEMaTHYECKUX 3a1a4
601 [IpuMensaTh  mpocTedIIMe  HPOrpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
6.2 [IpuBOIUTE NMpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HH,
' pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMmeHsITh NOJTY4YEHHBIE 3HAHUA Ha MPAKTUKE: aHAIM3UPOBATh pEAJbHBIC
6.23 CUTyallUM ¥ IPUMEHATHh H3Y4YCHHBIC IIOHATHSA B IPOLECCE IIOMCKA pEUICHUS

MaTeMaTH4eCKu C(HOPMYIHPOBAHHONW TMPOOIEMBI, MOJCIUPOBATh PEabHBIC




CUTyallUM Ha A3bIKE TEOMETPUH, HCCIENOBaTh IOCTPOCHHBIE MOJACIUA C
HCIIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHM M TeopeMm, ammapara ajireopsl,
pemiath NPAKTUYECKUE 3aladyd, CBA3AHHBIE C HAXOXKICHHEM TIE€OMETPUYECKUX

BCJIIMYHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHble TIOHATHUA cTepeomeTpuu. Touka, npsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsTHEe 00 aKkCHOMATHYECKOM ITOCTPOEHUM CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosniokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaJICIIbHbIC
n CKpCIIUBAIOIIHECH IIPsAMBIC. HapaJIJIeJIBHOCTB MPpAMBIX n IJIOCKOCTEH B
IIPOCTPAHCTBE: IAapajUIeIbHBIE MpPsAMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTb TPEX
IPSAMBIX, MAPAJLIEIBHOCTh MPSAMOM M  INIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMHU
CTOPOHAMH, Yroj MEXAy NPSMbIMU B IMPOCTpaHCTBE. [lapaiuieIbHOCTH MIIOCKOCTEN:
MapajulesibHbIE IUIOCKOCTH, CBOWMCTBAa IapajulelibHbIX IIOCKocTel. [Ipocreimue
IPOCTPAHCTBEHHbIE (UTYpPHl HA IJIOCKOCTU: TeTpa’ap, KyO, mapajiesenunes,
MIOCTPOEHNE CEYEHUH

7.3

[lepnieHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IpsMbIE B
IPOCTPAHCTBE, MpPsIMbIC NapajulelbHble U MEPNEHIUKYISPHbIE K IIOCKOCTH, MPU3HAK
NEPHEHIUKYIAPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O IMpPsIMOM NepneHAUKYISIpHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXAY MPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
yroJl, TMHEHHBIA yroji AByrpaHHOro yria. [lepneHaukysisp U HaKkJIOHHBIE: PacCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSAMOMN /10 IJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHauKyaspHOCTh IJIOCKOCTEN: NPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX
m10ckocTer. Teopema o TpEX NepneHauKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pPa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHM W OCHOBAHMSI NPHU3MBI, MpsMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsaMOyrojbHbIN Mapajiesenumnes] 1
ero cpoiicrBa. Ilupamupaa: n-yrospHas nupamuzia, 'paHd U OCHOBAaHUE INUpPaMMJIbI,
OOKOBas M MOJHAsE MOBEPXHOCTh NMUPAMUJIBI, MpaBUIIbHAS M YCEYEHHAs NUpaMuUia.
ONeMeHTbl Mpu3Mbl U nupamuabl. [lpaBuibHBIE MHOTOTPaHHUKH:  IOHSITHE
MPaBUJIBHOTO MHOIOTPaHHUKA, MpaBWIbHAs IMpU3Ma U IPaBHIbHAS IHUpaMUIA,
IpaBWJIbHAS TPEYToibHasl MUpaMUAa U MpaBWIbHBIN TeTpadp, kKyO. Ilpenacrasnenue o
MIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, AJOJAEKA3IP U uKocasapyrue CedeHust Ipu3Mbl
Y IUpaMuabl

7.5

CI/IMMeTpI/IH B IIPOCTPaHCTBE: CUMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIeMEHTHI CUMMCTPHUHU B nmupamMuaax, napauiciicnmicaax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Brruncnenue 3jeMEHTOB MHOTI'OI'PaHHHUKOB: pe6pa, AuaroHaljii, yrIJIbl. HJ'IOH_IaI[B




OOKOBOM IIOBEPXHOCTH U ITOJIHOM MOBEPXHOCTH MPSIMOM IPU3MBI, IIJIOLIA/1b OCHOBaHU,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU pu3Mbl. [1no1mans 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTU IIPABUIIBHOW INHMPAMHUJBI, T€OpeMa O IUIOMAAU YCEYEHHOM NUPAMUIBL.
[Tonsitue 06 06bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[Momo6ubIe Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT CO/iep:KAHUSA

I'eomerpus

6.1

[Hunuaapudeckasi MOBEPXHOCTh, 00pa3yoIllre IWIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKONH MoBepXHOCTH. Llunuuap: ocHoBaHus M OOKOBasi MOBEPXHOCTH,
oOpa3yrolas 1 ocb, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTb, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHue W BeplIMHA, OoOpasyromias U OCb,
IJI0MIa b OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyrolme Hu
BBICOTA, OCHOBaHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOHalb MoBepxHOCTU chephl. B3anmuoe
pacnosioxkeHue cdepsl U IIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MmIomaisb

chepsl

6.4

N3o6paxeHue Ten BpalleHus Ha MI0cKocTU. Pa3BépTka nunuHapa 1 KoHnyca

6.5

KomOuHnanmu Ten BpameHus 1 MHOTOIpaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPAILICHHS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiesienunena u cieactBus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O0bEM mapa u wiomaas chepsl

6.7

[TonoOHkIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXTY IIOMAISIMH TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

6.8

Ceuenuss umnuHApa (MapauieibHO W NEPHEHAUKYJSPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOE OCHOBAHUIO U IPOXOSILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa

6.9

BekTop Ha miockoctd M B npocTpaHCcTBE. CIIOKEHME W BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoskeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio napamienenunena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMU

6.10

[IpsimoyronbHasi cuctemMa KoOpIMHAT B IMpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amauyu B KOOpAMHATaX. YTroll MexIy BekTopamu. CkanspHoe
MIPOM3BE/ICHNE BEKTOPOB. BbIuMcieHHE YIIIOB MEXAy HPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN T'€OMETPUYECKHX 3a/1a4




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

Kon
nposepsie
MOro
TpeOOBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Brnanenne meromamm 10Ka3aTeNbCTB, alrOPUTMAMU PELICHUS 33/1a4; YMEHHE
(bopMyIHpOBaTh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHUE, aKCHOMA, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO,  TpPHU3HAK,  JOKAa3aTelIbCTBO,  PaBHOCHJIbHBIC
(GOpMYIMpPOBKH; TPUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIIOJIOKHOE YTBEPKICHNWE, NPUBOIAUTH IMPHUMEPHl M KOHTPIPUMEPHI,
MCIOJIb30BAaTh METOJ] MAaTeMAaTUYECKOH MHAYKIUH;, POBOIUTH J0Ka3aTEIIbHBIC
paccyXJIeHHs TpH pPEHICHUH 33/a4, OLCHUBATh JIOTHUECKYIO INPaBUIBHOCTh
paccyXJIeHH; yMEHUE ONEepUpPOBATh MOHATUSIMHU: MHOXKECTBO, TIOJMHOKECTBO,
olepalMy  HaJ  MHOXECTBAaMH; YMEHHE  HCIIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBIH amnmapar JUIsi OMHCAaHUS PEANbHBIX HPOIECCOB M SBICHUHU U
IpU pEeIICHUH 33/a4, B TOM YHUCIEC M3 APYrHMX Y4eOHBIX HPEJIMETOB; YMECHHE
ONEepUPOBATh TMOHATHAMHU: Tpad, CBSA3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh W OMKCHIBATh Tpadbl Pa3IUYHBIMH CHOCOOAMU;

MCTIOJIB30BATh Tpadbl NP peIIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeIbIM IIOKas3aTelleM, KOpPEHb HATypalbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTelIeM, CTENEHb C JCHUCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YKCIIA, OCTATOK
0 MOAYJIO, pPAalMOHAJIBbHOE YHCIO, HMPPALMOHAIBHOE YHUCIIO, MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PAlUOHAIbHBIX, JEHCTBUTCIIBHBIX 4YHUCEN; YMEHHE
UCTOJb30BaTh MPHU3HAKU JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHblIee ofliee KpaTHoe, ainropuT™ EBknmga npu pemieHu 3anad;
3HAKOMCTBO C Pa3jIMYHBIMHU IO3UIIMOHHBIMUA CUCTEMAaMHU CUMCIICHHS; YMEHHE
BBIIOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W Jiorapupmamu, TpeoOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa}KeHI/II\/'I; YMCHUEC OIICpHUpOBATH IIOHATUAMMU: IoCJICA0BATCIIBHOCTD,




apupMeTHUecKasi TPOTPEeccUsi, TeOMEeTpUYecKas MPOrpeccHs, OECKOHEYHO
yObIBaro1as reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOopMyI;
YMEHHE OIEepPUPOBaTh TMOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCIa, MOIYJIb M apTYMEHT KOMILIEKCHOTO YKcia, (hopMma 3amucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpandeckas); yMETh IPOHW3BOAUTH  apU(PMETHYECKHE JCUCTBUA C
KOMIUIEKCHBIMU YHUCJIAaMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
qlCell; OIIEpUPOBATH MOHIATUIAMM: MaTpuLa 2x2 u 3x3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/IHCCKI/Iﬁ CMBEICJI OIIPEACIIUTEIA

YMeHue omnepupoBaTh IMOHATUSMH:  PALMOHAIBHBIE, HUPPALUOHAIbHBIC,
MoKa3aTeJbHbIC,  CTEMEHHBbIC, JIOTapu(MUYecKHe, TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, MUX CUCTEMBI; YMEHHUE OIEPUPOBATH ITOHATUSMH:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pelIaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl pEeIIEHUs
MaTEMaTUYECKUX 3aJad W 3aJa4 U3 pa3IM4HbIX 00JIACTEH HAyKH U PeabHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, 4YETHOCTH  (DYHKIHH,
NEpUOJNYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee M HAUMEHbIIEe 3HAYEHUS
(GyHKIMHM Ha HPOMEKYTKE, HEeNpepblBHAs (YHKIMs, acUMNTOTHI Ipaduka
¢GbyHKUMH, TiepBas W BTOpas HpPOU3BOJAHAS (YHKIMH, TI€OMETPUUECKUH U
¢u3nveckuil CMbICT MPOM3BOIHOM, MepBOOOpa3Hasi, ONpeaeIEHHBIA UHTETPa;
YMEHHE HaXOJUTh AaCHUMITOTHI Trpaduka QyHKIUM, YMEHHE BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, TNPOW3BEACHHS, YaCTHOTO M KOMIO3HMIMHU (YHKIIHH,
HaXOJUTh YpaBHEHHUE KacaTelIbHOW K rpaguky (yHKIMH; YMEHUE HaXOAWUThb
MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIMI; yMEHUE MCHOIB30BATH MPOU3BOIHYIO
IUI UccreoBaHus (PyHKIMM, HAXOAUTh HAUOOJIbIINE U HAUMEHbIINE 3HAaYCHUS
GyHKUMH; CTPOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIB30BAaHMEM armapara
MaTEMaTUYECKOr0 aHaliW3a; IPUMEHATb IPOU3BOIHYIO I HAXOXKACHHS
HaWjly4dyllero peleHus B IPUKIAJHBIX, B TOM UHCIE COLUAIBHO-
HSKOHOMHMUECKUX M (PU3MYECKHX 3a/la4ax; HaXOAUTh IO U 00bEMBI GUTYp

C IIOMOIIBIO HUHTCIrpaJia; IMPUBOJUTH IMPpUMCPbI MAaTEMAaTH4CCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIHH, oOpaTHas (yHKIHA,
KoMIo3uLus (QYHKUMH, JMHEeWHas (QyHKOMs, KBagpaTUyHas (QyHKLHA,
panmoHanbHast QyHKUUS, CTeneHHas (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOUTHb TpadUKU H3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pemIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 peajbHOM JKU3HU; BBIpaXKaTh (popMysaMHu 3aBUCUMOCTHU
MEXIy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBa M rpaduku QyHKUMN Ui
pelleHys] ypaBHEHMH, HEpaBeHCTB M 3aJad C IapaMeTpaMu; U300paxaTh Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX

CHUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ 4YacTH, Ha JBI)KEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAaJOTH,
3a/a4n U3 OOJIACTH YIPABJICHUS JHMYHBIMH W CEeMEHHBIMH (DMHAHCAMM);
COCTaBJIATh BBIPAXKEHHS, YPABHECHUS, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO
3aJ1a4M, UCCIIEN0BaTh IOJYYEHHOE PELIEHHE U OLIEHHWBATh IPABIOINOJ00HOCTD
pe3yJbTaToOB; YMEHHUE MOJEIUPOBATh pPEAJIbHBIE CUTYyallud Ha  S3bIKE
MAaTEMaTUKHU; COCTABJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 33Ja4M, UCCIIENOBATh IIOCTPOCHHBIE MOJEIMU C HUCIOJIb30BAaHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUCHHBIH Pe3yIbTaT

VYMeHue oOnepupoBaTh MOHATHAMHU: CpeaHee apu(pMETHYECcKoe, MeIuaHa,
HauOosplllee M HaWMEHbIee 3HAYCHHUs, pa3Max, AWCIEepPCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIOBOro Habopa; yMEHHE W3BJIEKATh, HHTEPIPETUPOBATH
nHpOpPMalLIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIbHBIX IMPOIECCOB M SBICHMIA; MPEICTABIATDH
MH(OPMAIIHIO C MTOMOIIBIO TAOJIHIl U JUarpaMM; UCCIEI0BaTh CTaTUCTHYCCKUE
JaHHBIC, B TOM YHCJIE C IPUMEHCHHEM IpaMueCKUX METOIOB M JJIEKTPOHHBIX
CpencTB; rpadMyuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JyarpaMM pacCeUBaHUs U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHIATHSIMM: CIydalHBIM OIBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCTOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOKEHUS U

YMHOXEHUSI BEpOsATHOCTEH, GOopMyly TMOJTHOH BEPOSATHOCTH, (HOpPMYITy




bepuynnu, xomOuHatopHbie ¢GakTel M (OPMYJBI; OLEHHBATH BEPOSITHOCTU
pEaNTbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIydaliHas BEIUYMHA,
pacripesieieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMUCIEpCUus u
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIHH paclpeaeieHus M
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeesICHUN;
yYMEHHE HCIIOJIb30BaTh CBOWCTBA HM3YYEHHBIX pACIpeleiCHUN Ui peleHus
3aJ]a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCIIEJOBAaHH; YMCHHE NPHBOAWUTH NMPHUMEPHI NPOSBICHUS 3aKOHA OOIBIIMX
YyHucel B NPUPOAHBIX W OOIIECTBEHHBIX SBICHHUIX; YMEHHE OIEPHPOBATH
HNOHSATHAMHU:  COYETAaHHWE, IE€PEeCTaHOBKA, YUCIO  COYETaHWH, YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (DAaKThI U
paccyXIeHHus sl pelIeHUs 3ajad; OICHUBATh BEPOSTHOCTH peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

MIOJIy4YEHHBIH pe3ynbTar

YMeHue onepupoBarh MOHATHUAMU: TOUYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YIoJl, IBYIPAHHBIA yroJl, TPEXIPAHHbBIN
YIoJ, CKPEIIMBAIOIIMECA MpsMbIE, MApaLIEIbHOCTh M IEPIEHAMUKYISPHOCTDh
IPSAMBIX U IUIOCKOCTEH, YroJl MEXKIy IpsSMBIMH, YIOJl MEXAYy IpsIMOU H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
pacCTosIHUC MCXKAY MNPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMU, YMCHHUC
UCIOJb30BaTh IPU pEIIEHUH 3a1ad H3yuYeHHble (akThl U  TEOpEMbl
IUTAHUMETPUH;, YMEHHUE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA;
CTPOUTH MATCMAaTHUYCCKUEC MOJCIMN C MOMOLIIBIO I'COMCTPHYCCKUX MOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAL (GUTYpbl, O0BEM QUTYpHI,
MHOTOTPaHHUK, MPAaBWJIbHBIA MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamMuaa, QuUrypa M TOBEPXHOCTh BpalICHHUS,
WIMHAP, KOHyC, ap, cdepa, miomanb chepsl, IUIOM@Aab MOBEPXHOCTU
MUpaMHIbl, TPU3MBI, KOHyCa, IWIMHApPA, O0BEM Kyba, MPSIMOYTOJIHLHOTO
napajuleJienuneaa, TUpaMuapl, IpU3Mbl, IWIKHAPA, KOHYCa, 11apa, pa3BEpPTKa
MOBEPXHOCTH, CEUYEHMs] KOHyca U LWIWHApA, [apajuleJbHble OCH HWJIHU
OCHOBAHHIO, CEYEHHE IMIapa, IUIOCKOCTh, Kacawomascs cdepbl, HUIMHIPA,
KOHyCa; yYMEHUE CTPOMTh CEUYEHHE  MHOTOrpaHHUKA,  H300paxarb
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIICHHSI, UX CCUYCHUS, B TOM YHUCIIC
C TOMOIIBI0 DBJEKTPOHHBIX CPEACTB;, YMEHHME NPUMEHATh CBOWCTBa

reOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (POPMYyTUPOBATH OMPEACICHUS




u3ydyaeMmbIX (UTyp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IpHU3HAKaX
reoOMEeTpUYecKuX (uryp, OOOCHOBBIBaTH WM ONPOBEpPrath HUX; YMEHHE
MPOBOJUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBIIOIHSATH

H606XOI[I/IMBIG JOIMOJIHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B MPOCTPAHCTBE, NapaylIeIbHbINA
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTM U B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moaoous, mogo0HbIe (PUTYpBI; YMEHUE PAcllO3HABATh PaBHBIE
U 1oj00HBIe (QUTYpBl, B TOM YHUCIE B IPHPOJE, HCKYCCTBE, ApXHUTEKTYypE;
HCIIO0JIb30BAaTh F€OMETPUYECKUE OTHOILICHMS NpPU PEIICHUHM 3aad; HaXOJIWUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YroJl, IUIOIMAAb, O0BEM) MpPU PELICHUU
3aJlad M3 JAPYrux Y4YeOHbIX MPEIMETOB U U3 pealbHOW KU3HU; yMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yyros, IUlomaab, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ysd H3y4YCHHbIE (OPMYINBI U METOJbI, B TOM
qycie: IJIoU[aJb IIOBEPXHOCTM MHMpaMMJIbl, IPU3MBI, KOHYCa, LWIMHJIPA,
wiomaas cdepol; 00bEM Kyda, IPSIMOYTOJIbHOTO Mapajljiesienunea, MupaMubl,
IIPU3MbI, LWINHAPA, KOHYyCa, 11apa; YMEHHE HAXOIUTh OTHOLIEHHE OOBEMOB

MoI00HBIX PuUryp
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YMeHHe ONepupoBaTh IOHATHSAMHU: MPSAMOYrojbHAas CHCTEMa KOOPIWHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YKCJIO, PA3JIOKEHNUE BEKTOpa Mo 0a3uCy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHHE, Yrojd MEXKIAy BEKTOpaMH;, YMCHHE
UCIOJb30BaTh  BEKTOPHBIH ¥ KOODJMHATHBIA  METOX Ui PEUICHUs

reOMETPHUYCCKUX 3a1a4 U 3aJa4 APpYyTrux y‘le6HHX npeaMeTOB
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YmMmenue BBI6I/IpaTB HOZ[XOI[HH_II/Iﬁ MCTOA Il PCHICHUA 3aJavdd; IMOHHUMAHUC
SHAYUMOCTHU MATCMATHUKH B U3YUCHUU NNPUPOAHBIX U O6H.[CCTB€HHBIX IMponeccoB
n HBHCHHﬁ; YMCHHUEC pacCIIO3HAaBAaTb IIPOABJICHUC 3aKOHOB MATCMATHKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL MPUMEPLI MATCMATUYCCKUX OTKpBITI/If/'I

POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIGCATHYHBIE JApPOOHM, TPOLECHTHI,
. OCCKOHEUYHBIC MTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JedcTBus ¢ apupMeTudecKuMu
' KOPHSIMH HaTypalbHON CTEIIEHU
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTENeHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBoOMCTBa
' CTETEeHH
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHble 4ucia. ApuMETHUECKHE Omepanud C JACHCTBUTEIHHBIMU
1.7 ymucnamu. [IpubnnxEHHbIe BHIYUCICHUS, ITPaBUIa OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUI
1.9 KommnekcHeie uncia
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 HppannonajibHbIe ypaBHEHHUS
23 TpuroHomerpudecKkue ypaBHEHHUs
24 [oxa3zaTenpHbIC U JOTapUPMHUUECKUE YPaBHEHUS
2.5 Lenble u 1poOHO-paliiOHaIbHBIE HEPABEHCTBA
2.6 WppannonainbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cUCTEMbI JTUHEUHBIX ypaBHEHUH. OTnpeeauTenb MaTPUILIbI
3 DOyHKINUH U TpaPuKH




@Oynkuus, cnocoObl 3amanus ¢ynkuuu. ['papux ¢ysxnumn. B3ammuo oOparHbie

>l ¢ynkuuu. YétHble 1 HeuéTHble GyHKuMU. [lepruoanueckue GyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmum ¢yHkmmm.
39 [TpomexxyTkn  3HaKoONocTOsHCTBA.  IIpoMeXKyTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U1 MUHUMYMBbI (QyHKUuH. HanbGosbliee M HauMeHbllee 3HAYEHHE
(GYHKINN Ha TPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /7-O1 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHMS IOCIIEN0BaTEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[Ipumenenne mNPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoublIero ¥ HauMEHBIIEro 3HaueHUs. (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. uterpan
5 MHokecTBa U JIOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaILCHUSI
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Maremaruka. ['eometpus; 10 kimacc. yriyoaenHoe ooyuenue Mep3isk A.T.,
Hommposcknii [I.A., Ilonskos B.M.; nox penakuuneii [lononsckoro B.E.
OO0111€CTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTENbCKUIA HEHTP
«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienne»
» Maremaruka. ['eometpust; 11 kimacc. yriny6iaenHoe ooyuenue Mep3nsk AT,
Homwuposckuii [.A., [TonsikoB B.M.; nox peaakiueit [Tononsckoro B.E.
OO0111€CTBO C OTpaHUYEHHOU OTBETCTBEHHOCTHIO M31aTENbCKU IEHTP

«BEHTAHA-I'PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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