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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro
o0rmiero o0Opa3zoBaHus, TaK KaKk 00€CIIEYUBAET BOZMOXKHOCTh MU3YUEHHS JUCIUIUIUH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U TNPEIMETOB T'YMaHUTApHOTO LIMKIIA.
[Tockonpky ~ JIOTMYECKOE  MBILIUIEHHE,  (QopMHUpyeMOe  TpU  H3yYEHUU
00yYalOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T'€OMETPUUECKHUX
3aJa4, yMEHHE BBIABUTaTb W ONpOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCS. TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znueckux 3aaau.

[lens ocBoeHUs: mporpaMmMbl yueOHoro Kypca «I'eomeTpusd» Ha yriayOiaEéHHOM
YpOBHE — pa3BUTHE WHAWBHUIYATbHBIX CIIOCOOHOCTEW OO0yYarommxcs Mpu
U3y4YEHUU T€OMETPUHU, KaK COCTAaBJISIOIEH MpeaMeTHON obsact «MaTtemaTuka M
uHpopMaTuKa»  uyepe3  oOecrieyeHue  BO3MOXKHOCTH  MPUOOpETEHUs |
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HAaHMM W JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUHU, U HEOOXOIUMBIX ISl YCIEITHOTO MPOo(hecCnoHaTbHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHne MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYphI H
¢dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MaTeMaTHUYE€CKHX MOJENSIX, MO3BOJISIIOIIMX OIUCHIBaTh U HM3y4yaTh
pa3HbI€ SIBICHUS OKPY’KAIOILEro MUpPA, 3HAHUE MOHATUITHOIO armnapara 1o pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMETpHH;

dopMupoBaHre  yMEHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMys1 U yMEHUE UX MPUMEHSATb, YMEHUs JOKa3blBaTh TEOPEMbl M HAXOJIWUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupoOBaHrE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJACISAX U B PEATBHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(¢opMUpOBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHUECKOIO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME TOHWMAHUS POJM AKCMOMATHUKHU TPHU
IIPOBEJECHNUN PACCYXKIACHUM;

dbopMupoBaHHe YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pelIeHUs], YMEHUsI UX MPUMEHSITh, MPOBOJUTH JOKA3aTEIIbHBIE PACCYKIEHUS B
XOJI€ pELICHHs CTEPEOMETPUUYECKUX 3aa4 U 33]1a4 C IPAKTUUECKUM CO/IEPKAHUEM,
dbopMupoBaHHE TPEINCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJaroIIMXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, HHTEPEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHrue (DYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYAlHMSIX W TPU WU3YUCHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAbHBIX CHUTYyalllil, HCCIIEOBAHMUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETALUN MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpus» B
10-11 «maccax sBusroTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTopsl MW  KOOPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTENbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH  pacmpeiensercs He TOJbKO IO
coJiep>KaTeNIbHBIM JIMHUSAM, HO U 10 Tofam oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoi padboueit
IpPOrpaMMBbl, paclpeAeNEéHHbIM 0 ToJaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiaiucb ~ HEOJHOKPATHO. OTO MO3BOJIIET  OPraHU30BaTh  OBJIAJCHUE
r€OMETPUYCCKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yYarOMUXCsl, PACIIUPSIS U yTITyOIsis
e€, 00pasys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHuuanuu  00ydeHHs, TOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOECleYuTh yriyOnéHHOoe
U3yYEeHHE TEOMETPHUHN KaK COCTaBJISIONICH yueOHOro nmpeamera «MareMaTukay;

MOJITOTOBUTh OOYYAIOMIMXCA K MPOJOJDKCHHIO H3yUYeHUS MaTeMaTHKH C
yduéTtoM BbIOOpa Oyaymiel mpodeccuu, oOecrednBas IMPEEMCTBEHHOCTb MEXTY
o01uM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wu3yuenume yuebHOoro kypca «l'eomerpus» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTE€peOMeTpuu. Touka, mpsMasi, IUJIOCKOCTb,
npoctpancTBo. lloHsTHe 00 aKCMOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
napajulelibHble W CKpeluBaromuecss npsmble. [Ipu3Hakum CKpemMBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IMPOCTPAHCTBE: NAapalIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IMIPAMON
U 1uiockocTU. [lapamienbHoe M LIEHTpaTbHOE NPOEKTHUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJlJIeIbBHOTO MNpoeKTHpoBaHus. M300paxeHue
¢buryp B nmapajuiebHON NPOEKUUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapayiensHOCTh MIIOCKOCTEN: MapajuieIbHbIE
IIJIOCKOCTH, CBONCTBaA ITapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MIOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIEIBHBIE W IEPIECHINUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
IIEPIIEHIUKYJIAPHON IIJIOCKOCTH. OpToronaisHOE IIPOCKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK INEPHNEHIUMKYJSIPHOCTH — JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX NMEePIEHIUKYIIApax.

YrIiabel B NPOCTPAHCTBE: YroJI MEXAY IPSAMON U IIOCKOCTBIO, JBYI'PaHHBIN
yToJ, JIMHEWHBIN yroji ABYTPAHHOTO yria. TpEéXrpaHHBI U MHOTOTPAHHBIE YIJIBI.
CBoNCTBa IUJIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TpEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: Nn-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHasi IPU3Mbl, OOKOBAsi M MOJHASI IOBEPXHOCTh MPU3MBI.
[Tapayienenunen, NOpsAMOYrOJbHBIA — Mapajuleenune]; U  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yronbHas nUpamuaa,
npaBuwibHas W yceu€HHass nupamuiabl. CBolicTBa péOGep M OOKOBBIX TIpaHei
MPAaBWIBHOW mnupamuabl. lIpaBUiibHbIE MHOTOIDAHHUKH: IIPAaBUJIbHAS IpU3Ma U



IpaBWIbHAs NUPAMHUJA, [paBUJIbHAs TPEYrojibHAs NUPaMUIa WM MPaBUIIbHBIN
TeTpasap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JOJIEKa3p U UKOCASP.

Boruncnienue 371€MEHTOB MHOTOTPAHHUKOB: pE&Opa, JauaroHalv, YIJIbL
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPAMON IPU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM IPU3MBL
[Tnomanp OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH HPABUIBHOW MHpPaMUbI,
T€opeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CuMmMmeTpus B NPOCTPAHCTBE. OIJIEMEHTHl CHUMMETPUU  IMPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUJIbHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenue a, CUMMETPHsS NPABWIBHBIX IPHU3M, CHMMETpPHUS IPABHIBHON
UpamMUIblL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITUSA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  ITPOTHBOIIOJIOKHO
HallpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
U BbIUMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpAa HA YHUCIIO.
[ToHsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mnapamnenenunena. Teopema o0 pa3jIoKEHUU BEKTOpa IO TpPEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsmoyrosibHass  cucreMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamMu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tena Bpamenust

[ToHATHS: UIUIMHAPUYECKAs IMOBEPXHOCTh, KOHUYECKAash TMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHus:
MWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHiapa u koHyca. Cummerpusi cepsl u
niapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapajuiesnenunena v ciaeActBus u3z He€. OObEM mpsMold u
HAKJIOHHOW MPU3Mbl, HWJIMH]IpA, MUpaMUabl U KoHyca. OOBbEM Iapa U 1mapoBOTO
CErMEHTA.

KoMOuHnanuy Ten BpalieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnucaHHas B
HWIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
mockocThio. Kacanue mapa u cdepsl miaockocThio. [loHsITHE MHOrOrpaHHUKAa,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIOAaAb chepbl U e€ yacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHWE OOBEMOB, IUIOIMIANCH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoteTus. Permnenue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIJIMHPA
(mapaJuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 11apa, METOAbI IOCTPOEHUS
CEUYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIrO MPOEKTUPOBAHUS, METOJ MEepeHOca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtoper B mpoctpaHctBe. Omnepaumy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHudA. lIpsaMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEHICHUH TI'eOMETPUUYECKHUX
3a7ad.

JIBH:KeHHSI B IPOCTPAHCTBE

JBuwxxenust mpoctpanctBa. Otobpaxenus. J[BIKeHHsS M PaBEeHCTBO GUTYD.
OO6mme cBoiicTBa JBWXKEHWH. Buabl JBMKEHUH: TapauieNbHBIA IEepPEeHOC,
LEHTPAJIbHASI CUMMETpHS, 3€pKajbHasi CUMMETPHs, ITOBOPOT BOKPYI IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHcKoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
poIeTyp TPakKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBOKECHHS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [OCTIDKEHMM B JAPYTUX HAyKax, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) TyXOBHO-HPaBCTBEHHOE BOCTIHTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUYAsl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pEHICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSTH MaTEMAaTUUYECKUE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOC IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryisipHas (uU3nUYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM NESATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieii mnpodeccud W peaqu3oBbIBaTh COOCTBEHHBIE JKMU3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKM3HM, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEIICHUHU IPAKTUUECKUX 3aJ1ad MaTeMaTHICCKON HAIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpe/bl, OCO3HaHUE II100aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0OJIeM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, IOHHUMaHUE
MaTEeMaTUYeCKOW HayKh Kak cgepbl UYeIOBEUYECKOW JESITCIIBHOCTH, JTAaroB €€
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKH W MaTeMaTUYeCKOM KyJIbTYpOM KakK CpEIACTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATCIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eCTBUA

Bba3oBble 1ornueckue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OnpeieSIeHUs IOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKaIiiy,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOIMMOTO aHAJIMN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKACHUS U BHIBO/IBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOATENLHO BbIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A& TAKKE BBIIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISIBIIATH JAChUIIMTHI MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIs PELLICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
c(hopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIe AeHCTBUS

OoOmenue:

BOCIIPUHUMATH U (OPMYITHPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBHIMH U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THChbMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1auu,
KOMMEHTHPOBATH IMOJTYyUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIacMOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIIeHUs, COMOCTaBIATh CBOM CYXKICHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB
Jvajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
(bopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJIBTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIICIOBAHU,
MIPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a1ad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTABJISITH IJIaH, AJITCOPUTM pEILIEHUS 3a/1aud, BEIOUpATh CIOCOO pelIeHus C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM HH(MOpMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMM  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTU4YECKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TIPHU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH PUYUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, NPUHUMATh IIeJIb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUIBI PabOT, JIOTOBAapWBATHCS, OOCYXKIaTh TMPOIECC U PE3yJbTaT pPabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pPabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM MPU
pelIeHnt 3a7a4 ¥ IPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
r€OMETPUYECKUX 33/1a4;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OMNEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMU C yIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSAMBIMH B NPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Napajienenunea, Kyo);

e KJIaCCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKaIum;

e CBOOOJHO OINEPUPOBATh TOHATHUSMHU, CBS3aHHBIMA C  CEYCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajuiesbHOE, HEHTPATLHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHUE (DUTYp Ha TUIOCKOCTH, BBITIOJHATH M300pakeHus (puryp
Ha IJIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAANM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
nUpamMua), TCOMETPUICCKUX TEJ ¢ TPUMEHEHUEM (HOPMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh U TUIOCKOCTh CHUMMETPHH, IEHTP, OCb W IUIOCKOCTh CHUMMETPUU
uryper,

e CBOOOJHO ONEPHPOBATH MOHATHUSIMH, COOTBETCTBYIONIUMH BEKTOpPaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUCCKUX BEIUYMH, TPUMEHSIS W3BECTHBIC METOIBI
P PEIICHIN MAaTeMAaTHYECKUX 3a]1ad MMOBBIIIICHHOTO W BRICOKOTO YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIIME TPOrpaMMHBIC CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e W3BJICKaTh, MPEOOPA30BHIBATH W HMHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HAa TIPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYCHHbIC TOHSTHUS B
mporecce IMOWCKAa  pelieHUsT MaTeMaTH4ecKu  chopMyInpoBaHHOM
poOJIeMBbI, MOJAEIUPOBATh peajbHBIC CHUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOSCHHBIE MOJIEIN C WCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUe 3aaduH,
CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUUCCKUX BEITUYHH;

e HMETh TMPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHI TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.

K xoniry 11 kiacca oOyyaromuics HayquTCst:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C LMJIMHIPUYECKOMH,
KOHUYECKOM U chepruyeckor TMOBEPXHOCTAMU, OOBSCHATH CIOCOOBI
MOJIyYSHHUS;

OTICpUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TEJIaMH BPAIIECHUS: TAITUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa U 1map) u
OOBACHSTH CIIOCOOBI TTOTYYEHUS TEJI BpAILICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOXKEHNE C(hephl U TIIOCKOCTH;
BEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHWSI,
O0BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJl BPAIICHUSA,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHAIIUSIMHU Tell
BpalieH!us ¥ MHOTOTPAHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTIMCAHHBIA OKOJI0 cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK IIH TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXY TUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TEN;

N300pakaTh M3y4aemble (UTYPHI, BBITIONHATH (BBIHOCHBIC) TUIOCKHE
YEPTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUEHHUS TeJl BpaIlCHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK HaJl BEKTOPAMU;

3a/1aBaTh TNIOCKOCTh YpaBHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh TeOMETPHUCCKHE 3a1a91 Ha BBIUYMCICHUE YTJIIOB MEXKITY MPSIMBIMHU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUM;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TeJ BpaIlCHUS TIPH
MapaJJIeTIbHOM  TEPEHOCE, UECHTPAIBHOM CHUMMETPHUH, 3E€PKAIBHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TTpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHWs MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYJIISPHO OCH), CEUEHHUsI KOHYyca (MapalijiebHbIe
OCHOBAHHUIO U TIPOXOASIIUE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METO/Abl TOCTPOCHHS CEUCHHI: METOA CJIEJA0B, METO]l
BHYTPEHHETO IPOEKTUPOBAHMUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHHUS;

OPUMEHSATh TeoMeTpuueckre (akTbl U1l PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIArallIuX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaX0>XXJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKHUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  MPAKTUKE:  CPABHUBATS,
AHAJIM3UPOBATh W OLICHUBATh PEAJIbHBIE CUTYALIMU, IPUMEHITh U3YUYCHHbBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IPOLIECCE IOUCKA  PELICHUS
MaTeMaTuyecku  cHOPMYJIUPOBAHHOW  TPOOIEMBI,  MOJIEIUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HCCIIEIOBATh MOCTPOECHHBIE
MOJIEIA C WCMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH UM TEOPEM,
anmapara anreOpbl, pemarb MPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/m NpOrpaMMbl Bcero Konrpoapipie  Tpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmHOE pacnosioxKeHue NpsIMbIX B 5 1

POCTPAHCTBE

[TapannenbHOCTh IPSAMBIX H IIJIOCKOCTEH B g

POCTPAHCTBE

HepneHz[mfynﬂpHOCTb NPSIMBIX o5

IUIOCKOCTEH B MIPOCTPAHCTBE

VYribsl U paccTOssHUS 16

MHoOTOrpaHHUKH 7

BekTopsl B IpocTpaHCcTBE 12

HOBTOE)GHI/IG, 0000I1IeHNe U CHCTEMaTH3allus 5 )

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
Ne i/t f::rn;?;o;:::me pasieion Hem Beero Kontpoabubie  IIpakTuueckue f)l;l:)g):)o(::ab::lbﬂme
padoThI padoThI pecypeni

AHaMTHYECKasi TeOMETPHS 15 1

[ToBTOpeHwme, 0606meH1/vIe u 15 1

CUCTEeMAaTH3aIHsI 3HAHHHA

O0BEM MHOTOTpaHHHKA 17 1

Tena BpameHus 24

[Tnomaan MOBEPXHOCTH U O0BEMBI 9 1

KPYTJIBIX TEI

JIBrokeHUS 5 1

[ToBTOpeHwME, 0606meH1/vIe u 17 )

CUCTeMAaTH3AIIHSI 3HAHHIA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne

o/ Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTsbI

IIpakTH4eckne
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTesibHbIE

pecypcebl

OcHoBHbIe MpaBUiia U300pakeHUs Ha
PHUCYHKE IJTIOCKOCTH, MapalieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS cTepeOMETpHH: TOUKa, TIpsMasi,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIC
MpaBHJIa U300pAKCHHS HA PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX HpﬂMI)IX
(OTpe3KoB), cepeAHBI OTpE3Ka
[ToHsITHS: TIEpeCceKarONIUecs MIOCKOCTH,
nepeceKaroIrecs mpsiMasi ¥ MI0CKOCTh;
MOJYTIPOCTPAHCTBO

IMousTus: NnepeceKarommecs mI0CKoCTu,

nepeceKaroIuecs npsimast ¥ II0CKOCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINX 00BEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

N300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€6pa. N3o0pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MMPOXOIST Yepe3 X
p€6pa. M3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. N3o0pakeHne nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTeN. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMH [BETAMHU

N300pakeHne ceueHni mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pédpa. M3o0paxeHne nepeceyeHms
NOJYYEeHHBIX IIOCKOCTeH. PackparimBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

Merton ciaenoB ajis MMOCTPOCHUA CEUYCHUI




15

Mertopn ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB /Uit HOCTPOSHUS CEUSHHIH.
CBolicTBa niepece4eHni MPSIMBIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoeHue ceyeHuit B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX qepTemeI‘/'I " 3aI1iMCh HI1aroB
OCTPOCHHMSI

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
MIOCTPOEHUSA

[Toctpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3alKCh 111aroB
MMOCTPOEHUSA

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aIIUCh 11aroB
IIOCTPOEHUS

IToBrOpenue mnanumerpun: Teopema o

IPONOPLUHUOHATBHBIX oTpe3kax. [Tomobue
TPEYTOJbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4epTexax. McTtopust pa3BuTHs
IJIAHUMETPUHU U CTEPEOMETPUU




23

KouTponsHas padora "AKcHOMBI
p p
crepeomerpun. CeueHus"

24

B3anmHOe pacnosioxKeHUe NpsIMBbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipru3HaKy cKkpeuBarommxcs
npsimbIx. [lapanienbHble npsMele B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOI1 MapaiieIbHON
JTAHHOM TPSIMOM, MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU
npsMoii. Jlemma o nepeceyeHnuu
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayutenpHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAIOIINXCA MPSMBIX

27

28

29

30

[TapannensHOE MPOSKTHPOBAHHE.
OcCHOBHBIE CBOMCTBA APALIICITHLHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢uryp B mapayienbHON MPOEKIHN

IleHTpanbHas IpoeKUusa. YTOI C
COHANPABJICHHBIMA CTOPOHAMM. YTOJI
MEX1y IPSIMbIMHU

3az[aq1/1 Ha JOKa3aTCJIbCTBO U
HCCIICOOBaHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM IIPAMBIX B IPOCTPAHCTBC

ITonsATHA: MapauIeTIbHOCTD MIPSAMOHN U

IJIOCKOCTU B IPOCTPAHCTBC. HpI/BHaK
napajjiCJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.




CaolicTBa napauieaIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTpuueckre 3a1aun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHune ceueHus, IPOXOASILETO Yepe3
JTAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapajuIebHOTO IPyrou npsamoi. Pacuér
OTHOLIEHUI

[MapannensHas MPOEKINs, TIPUMEHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH KyOa n
napauienenunena. CBoncTea
napajuieNienumne/1a u IpUu3Mbl

HapaJ'IJ'IGJ'IBHBIe IITOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
TUIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpECcCeUeHust
IIPY NIEPECEUEHUH JIBYX MTapalJIeIIbHbBIX
IIJIOCKOCTEM TpEThben

37

CBoiicTBa mapaieNbHBIX MIIOCKOCTEH: 00
OTpPE3KaxX NapaJlICIbHBIX IMMPSAMBIX,
3aKJII0OYEHHBIX MCKAY napaljiCJIbHbIMA
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOU ¢
JBYMs TapaJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CgoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napasuiesenumnena

41

Brrancnenue 1imH OTpe3KOB B KyOe U
PSIMOYTOJIBHOM MapaJlIeyIeHIe1e

42

[IeprieHIUKYIIAPHOCTH NPAMOU U
miockocty. [Ipusnak
NEPIEHAUKYIISIPHOCTU IIPSIMOMN U
IUIOCKOCTH

43

44

45

[leprieHAMKYISAPHOCTH MPAMON U
miockocty. [Ipu3nak
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

Teopema 0 CylieCTBOBaHUH U
€IMHCTBEHHOCTH TIPSAMOM, MMPOXOAIICH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MIpsAMBbIC B MHOT'OI'paHHUKAX

46

[I;mockocTH M NepneHIuKyJIpHbIE UM
IPSIMBIE B MHOTOI'PaHHHUKAX

47

48

[IepnieHauKyIIsIp 1 HAKJIOHHASL.
[TocTpoeHune neprneHuKyIsIpa U3 TOYKU HA
IPSMYIO

[leprienauKyIsp U HAKJIOHHASL.




[TocTpoenue nepneHuKyspa 3 TOUKU Ha
IpSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nepneHAUKyJIIIpax
(mpsimast u oOpaTHas)

51 Yron Mmexay CKpeluBarmIMUC
IPSIMBIMU
[Touck neprneHuKyJIIpHBIX MPSMBIX C

52 MOMOUIbIO NEPIIEHANKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOoroHanbHOE MPOCKTUPOBAHUE
[Toctpoenwue ceuenuii Kyoa, mpuU3MBbI,

54 MPAaBWJIBHON NUPAMHU/JIBI C TOMOIIBIO
OpPTOTrOHAJILHON MPOEKINH
[TocTpoenue ceuenuii kyba, MpuU3Msl,

95 IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO MIockocTu. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKAX

57 [Tpu3Hak NeprneHIuKyISIpHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKH JI0 IMJIOCKOCTH

60 Crioco0ObI ONyCTUTH MEPIEHAUKYIISPHI:




CUMMCTpPUs, CABUT TOYKH 110
napasuieIbHON MPSAMON

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

63

KoHnTtponbnast pabora "B3aunMuoe
pacroaoXKeHue MPSMBIX U MIIOCKOCTEN B
npocTpaHcTBe"

[ToBTOpEHME: yroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTrOJbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMCTPI/I‘-ICCKI/IC METOAbI BBIYMCIICHUA
yriia MCXKAy NpAMbIMA B MHOT'OI'PpaHHUKAX

JByrpannbiii yron. CBONCTBO JIMHEWHBIX
YIJI0B ABYI'PAHHOI'O yIiia
[lepnennukynspuble niaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYISIPHBIX IIOCKOCTEH

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O NMpsMON
MEePECEUCHUS JBYX TIIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEN MIIOCKOCTH

69

70

[IpsiMoyTobpHBII Mapauienenunesn; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenume1a

TeopeMa 0 JUaroHaJii npsamMoyroJibHOIro




napamjiejenuicaa u CJICaACTBUC U3 Hee

71

CrepeoMeTpHuueckre U MpUKIIaIHbIe
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM MPSAMBIX U MIJIOCKOCTH

72

73

[ToBTOpEeHME: CKpeUIBaIOLIeCs MPSMBbIE,
napasuieJIbHbIe MIIOCKOCTH B CTaHJApTHBIX
MHOTOTpaHHHKaX

Hapa mapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIHUXCA ITPAMBIX, PAaCCTOAHUC
MCXKAY CKPCIINBAOIIUMUCH IIPAMBIMU B
MMPOCTBIX CUTyallUAgX

74

Paccrostaue ot ToukHn J0 IIIIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

76

77

Brruucnenue paccTossHAN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIBIO NEPIEHAUKYJIIPHON TUIOCKOCTH

TpéxrpaHHblii yroi, HEPaBEHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TCOPCMbI KOCMHYCOB U CHHYCOB JJI
TPEXTPAHHOTO yTIJIa

OneMeHThI chepruiecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccrosiHus"

79

80

CucremaTtuzanus 3HaHui "MHOTOTpaHHUK
U €ro dJIeMeHTH"

[Tupamuaa. Buaer nupamun. [IpaBunsHas
nupamuja




[Ipusma. IIpsamas 1 HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npuzma

82 [Ipsimoit napainenenunen, 1
PSIMOYTOJIBHBIN Tapajienenures, Kyo

83 Brinykibsie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykiieie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYTIPaBUIIbHBIC 1
MHOTOTPaHHHUKH

85 KonTtponpsHas padora "MHuororpaHHUKH" 1

36 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTH U B 1
NPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBwiio mapamienenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnosxeHnue BekTopa mo 6asucy Tpeéx

91 BEKTOPOB, HE JISKAITUX B OJTHOM 1
TUIOCKOCTH

92 CkayisipHOE MTPOU3BEICHUE 1

93 Brruncnenue yriia Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1

96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiinmme 3a1a4u ¢ BEKTOpaMu 1

98 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1




99 O0o01IeHre U cCTeMaTU3alus 3HAaHUH 1
100 Hrorosast koHTpOIBHAS paboTa 1
101 Wrorosas KoHTpoJbHASA paboTa 1
102 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nenm/m | Tema ypoka Kounrpoubusie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpenue Tembl "KoopnuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
MPOMU3BEJEHNE BEKTOPOB"
3 [ToBTOpeHue Tems! "Borunicienue yria 1
MEXJly BEKTOpaMH B IPOCTpaHCTBE"
4 IToBTOpeHue TemMbl "YpaBHEHHE PSIMOH, 1
MPOXOJIAIIEH uepe3 ABE TOUKU"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe mpousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBAHKE
10 AHaMTUYECKHE METO/bI pacyéra yria 1
MEXy PSMBIMH B MHOTOTpaHHUKAX
11 AHanuTHYECKHE METO/Ibl pacuéTa yria 1
MEX]ly TJIOCKOCTSIMA B MHOTOTpaHHHUKAX
12 ®DopmyJsia pacCTOSHMSL OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenve paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B NIPaBUJILHOM MUpaMuJIe

15 KonTtponpHas padora "AHanurudeckas
reoMerpust”

16 CeveHunss MHOTOIpaHHHUKOB: CTaHJapTHBIE
MHOTOTPaHHHUKH

17 CedeHuss MHOTOIPaHHHUKOB: METO/I CJIEZIOB
CedeHust MHOTOTPAaHHHUKOB: CTaHapTHBIE

18 TUIOCKOCTH, TTEPECEUEHUS MPSMBIX U
IJIOCKOCTER

19 [TapannenbHble NpsMBbIE U MIIOCKOCTH:
napaiesbHbIe CEYCHHS

20 [TapannenbHble NpsMBbIE U MIIOCKOCTH:
pacyér OTHOILIEHUH
[apannenbHbIe TPSMBIEC U TUIOCKOCTH:

21 YTIIBI MEXK/TY CKPEIIUBAIOITIMHUCS
PSIMBIMH
[TepnenuKynspHbIE IPSIMBIE U

29 TUTOCKOCTH: CTaHAAPTHBIE Mapbl
NEePIEHANKYISPHBIX TUIOCKOCTEH 1
IPSMBIX, CHMMETPHUH MHOTOTPaHHUKOB
[TepnenuKynspHbIE NIPSIMBIE U

23 TJIOCKOCTH: TE€OpeMa O Tpex
HepIeHINKYIIpax

24 [lepnieniuKyIsApHBIE IPSAMBIE U




IIJIOCKOCTHU: BBIYHCIICHUA AJIUH B
MHOI'OI'paHHHUKAaXx

25

[ToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI TS
Iomiaiel, cooopakeHus moao0us

26

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIHUKOB, ()OPMYJIIBI JUISI
rIoniaie, cooopakeHus mo00wust
[ToBTOpeHwUe: Mmuomaau

MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
10 e, COOOpaKEHUSI IO 100U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MOA00HS

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TIUTOIIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100ust

30

31

Kontposnbnas padora "[loBTopenue:
MHOTOT'PAaHHUKHU, CEUCHUS
MHOTOTPaHHHUKOB"

O061éM Tena. OObEM MPSIMOYTOJIBHOTO
napasenenuneaa

32

3amaun 00 yaBOEHUU Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTia

33

34

CrepeomeTpuyeckre 3a/1a4u, CBA3aHHBIE C
00BEMOM MPSIMOYTOJIHLHOTO
napaJuleenuneaa

HpI/IKJ'Ia,Z[HBIC 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napasuiesienumnena

35 O06BEM MO TIPU3MBI

36 CrepeoMeTpHuuecKre 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMON TPU3MBI

37 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM MPSIMON MTPU3MBI
Brruncnenme 06b€MOB Tell ¢ TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uuaTerpaiga. Oobém
MUPAMU/IBI

40 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 dopmyna 06péMa upamuiel. OTHOIIEHHE
00BeMOB UpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpHuuecKre 3aa41, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4H, CBSI3aHHBIC C
0o0BEMamMH TUpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenue 00bEMOB. BerunciaeHue

pacCTodHuAg OO0 IIIIOCKOCTHU




KonTponpHas padota "O0beM

47 |
MHOTOTpaHHHKA
HunuHapudeckasi MIOBEPXHOCTD,

48 o0pa3yronue MUIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIUHIDP.
[Tnomane MOBEPXHOCTH IIMIMHIPA

50 Konunueckas moBepXHOCTb, 00pa3yroliue
KOHMYeCKOU nmoBepxHoctu. Konyc

51 CeueHne KOHyCa ITOCKOCTHIO,
MapajuiebHOM IJIOCKOCTH OCHOBAHUS

52 Yceuénnsiii konyc. M3o0pakeHnne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa

54 [Tnomaae OOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3aa4u Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUH IMIINHIPA, KOHYCa
CrepeoMeTpuueckre 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUH IIMIINHIpPA, KOHYyCca

57 [IpuknamHbie 3a1a49M, CBSI3aHHBIC C
[IUTHHIPOM

58 [TpuknanHbie 3a1a4u, CBSI3aHHBIE C
[IUTHHIPOM

59 Cdepa u map




60

[epeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUTOCKOCTRIO. Bui 1 m300pakeHue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n300paxkenue mapa

62

63

VYpasuenue chepsl. [Lmomans cdepsl u e€
qyacTteu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1auu Ha
JA0Ka3aT€IbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH TIIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

67

[TpuknaaHbie 3a1a4M, CBSI3aHHBIC CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYUCIICHHS B OKPY)KHOCTH, CTaHIapTHBIE
o 00us

68

Paznuannie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OT'PaHHUKOB

69

70

3amauu o Teme "Tena v MOBEPXHOCTH
BpaiueHus"
3agaum o Teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KontponsHas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MMpAMOro HUJInHApAa

73

74

Brrauciienne 00EMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYyca

[Tnomaay GOKOBOH M OJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbIE C
BBIUMCIICHHEM 00BEMOB IIWIIMHIPA,
KOHyca

76

77

78

79

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Tet"

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
rapa, mapoBOT0 CETMEHTA ¥ IapOBOTO
CeKTopa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
rionaabio ceprl. COOTHOMICHUS MEXKIY
TJIOIIA MU TTIOBEPXHOCTEN U 00bEMaMU
MMOXOOHBIX TEI

[TonoOHbIe Tena B MPOCTPAHCTBE.

N3menenne o0bEMa Ipu o 1001H.
CrepeoMeTpuuecKUe 3aa41, CBSI3aHHBIE C




BBIYNCIICHUEM O6’béMOB TCI U Hnomaneﬁ
MOBEPXHOCTEH

80

KonTponsHas padora "[Tnomaam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

81

82

JBmxenus nmpoctpancTBa. OTOOpakeHHUS.
JBmwxenus u paBeHcTBO (puryp. Obmue
CBOMCTBA IBWXECHUU

Buapl nBukeHuid: napauienbHbIN
MepPeHOC, IIEHTpaIbHasi CHMMETPHS,
3epKaJIbHAsi CAMMETPHS, TOBOPOT BOKPYT
PAMO

83

[IpeobpazoBanust mogoous. [Ipsmas u
cthepa Diinepa

84

85

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee mosropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBe"

87

O6o06matomiee moBTopenue 11 mousTuii u
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

88

O6o6mrarormiee noproperue 11 moHsTHIA 1
MeTO0/I0B Kypca reomerpun 10-11




KJIaCCOB, CHCTEMAaTHU3aIlis 3HAHUIM:
"BekTopsl B mpocTpaHcTse"

89

Ob6o6maromee nosropenue 11 noHATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

90

91

92

93
94

O6o06matomee moBTopeHue 11 moHATHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

O6o06matomee moBTopeHue 11 moHATHI 1
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWI:
"[Tnomanu moBepXHOCTU U 0OBEMBI
KpYyIibIX Ten"

O6o06matomee moBTopeHue 11 moHsTHI 1
MeTOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"[lnomanu MoBEpXHOCTU U 0OBEMBI
KpYyTIibIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTposibHasA paboTa

95

96

[ToBTOpenue, 06001IeHUE U
cHUcTeMaTU3alus 3HaHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Wcropus pa3BuTus CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJib B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMN TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBepPsSIEMOro .
o0pa3oBaTe/IbHON MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yiabTarta
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEJCTBHSI M3 HHUX IMPH PEIICHUH
' reOMETPHUECKUX 33124
73 OnepupoBaTh TOHATHAMU: TAPAJUIETBHOCT UM MEPIEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
24 KnaccugpumupoBarh B3aUMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YTroJ, TPaHH JBYTPaHHOTO YTIJIa,
7.5 peOpo BYrpaHHOTO yIiia, JIMHEWHBIH yroiyl IBYTPaHHOTO YTJia, TpaaycHas
Mepa JIBYyTPaHHOTO yTIiia
76 OnepupoBaTh TOHSTHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOT PAHHUKA, TIPABHIIbHBI MHOTOTPAaHHHUK
77 Pacno3naBate OCHOBHBIE BHABI MHOTOIPAaHHHMKOB (IIHpamMuaa, MNpU3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupunupoBarb ~ MHOTOTPAaHHUKH,  BBIOMpass ~ OCHOBaHHS UL
7.8 Kjaccu(uKanuy (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOIPDAHHHUKH, MTPABUIILHBIC
MHOTOTPaHHHUKH, IPSIMbIC U HAKIIOHHBIC TTPU3MBI, MTapajlIeIICITUIIC]IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPHUHIIMIIBI IOCTPOCHUSI CEUYCHHI MHOTOTPAHHUKOB, HCIOJB3YSI
' METOJI CJIE/IOB
CTpouTh CEYCHHUS MHOTOTPAHHHKOB METOJIOM CJICZIOB, BBINOJHAThH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXICHHWE T€OMETPHUECKMX BEIUYMH IO 00pasiam
WIK alNTOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAIMTUYECKHE METOIbI TpHU
7.12 pCLICHHH  CTAHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUN MEXIy IBYMsI TOYKAMH, OT TOYKH JO TPSMOW, OT TOYKHIO
TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS MPSIMBIMU
Pemrate 3amaun Ha HaXOXKICHWE T€OMETPHUECKHX BEIUYMH IO 00pasiam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIBI TIPU

pemiCHNN CTAHAAPTHBIX MATCMATHUUCCKHUX 3ada4 Ha BBIYHUCJICHUC YIJIOB
MCKAY CKPCIIHUBAOIIUMUCA IMPAMBIMU, MCKIAY HpﬂMOfI n IINIOCKOCTBIO,



MEXy TJIOCKOCTSMH, ABYTPAHHBIX YTJIOB

Breraucnsats 00bEMBI M IDIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MAa,

7.14 nupamMuga) ¢ IpuMeHEeHHeM (OpPMYJI, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TOBEpXHOCTEH, 00bEMaMu MOJOOHBIX MHOIOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, npeoOpa3oBbIBaTb U MHTEPIPETUPOBATH HHGOPMALHUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTs reomerpuueckue GakThl U PELIEHUS CTEPEOMETPUYECKUX
7.17 3a/a4, MPEIIOoJIaraloliX HECKOJBKO IIaroB pEHICHUS, €CIU YCIIOBUS
IPUMEHEHUs 3aJlaHbl B IBHOH (popme
718 IIpuMeHATs HpoCTEMIIHE IPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
' KOMMYHHUKAI[HOHHBIE CHCTEMBI IIPH PEILICHUH CTEPEOMETPUYECKUX 3a/1ad
719 IIpuBoauTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOAEC U
' KU3HH, PAcIIO3HABAThH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TprMeHATH MOSyYyeHHbIE 3HAHUS HA NMPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE
CUTyallMM U NMPUMEHATh U3YUYEHHBIE TIOHATHS B MPOLECCEe MOMCKA PEeLICHHs
MaTeMaTH4ecKu c(HOpMYIHMPOBAHHOM NMPOOIEMBI, MOJIEIUPOBATh PealbHbIE
7.20 CUTyallid Ha S3bIKE TEOMETPHH, HCCIEeNOBAaTh IOCTPOCHHBIE MOJENU C
UCTIOJIb30BAaHUEM T€OMETPUYECKUX TOHATHIA U TEOpeM, ammapara aireOpsl,
pemaTh ~ MpaKTHYECKWEe  3a/Jauyd,  CBS3aHHBIE C  HAXOXKICHHEM
TreOMETPUYECKUX BEITHYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI cpeHero o0ero 06pa3oBaHus
pe3yjabTarta
6 I'eomerpus
OnepupoBaTh TOHATHAMH: IFJIMHIPHYECKAs MOBEPXHOCTH, 00pasyrolue
6.1 IUIMHAPUYECKOW TMOBEPXHOCTH, IIMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyromire KOHMYECKOW TOBEPXHOCTH, KOHYC, ChepruuecKast TOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (LHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TeJ BPALLICHHS
6.4 KrnaccudunupoBaTs B3auMHOE pactoiokKeHue chepbl U MIOCKOCTH
OnepupoBaTh MOHATUAMH: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIApOBOW CIIOHM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJI051, IIApOBOM CEKTOP
6.6 Beuucnare 00BEMBI M IUIOHMIANM  TOBEPXHOCTEH TN  BpaIICHUS,



FEOMETPUUECKUX TeJl C MpUMEHEHHEM (popmyIt

6.7

OnepupoBaTh TOHATHSAMHU: MHOTOTPAHHUK, BIIMCAaHHBIK B cdepy
ONHUCaHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAaHHMK WJIM TEIO
BpallcHus

6.8

6.9

6.10

BBI4ucnaTh COOTHOMICHUS MKy IUIOMAISIMHU TTOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

N3o6paxarh u3zydyaemble GUTYpbl OT PyKH M C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BHUI CBEpXYy, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
BpaIICHHUS

6.11

W3Bnekarb, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpEACTaBICHHYI0 Ha
YepTekKax U pUCyHKax

6.12

6.13

[TpumeHsTh TeoMeTpuueckue (akKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIONAraIuX HECKOIBKO IIAaroB pEUICHUs, €CIA YCIIOBHUS
NpUMEHEeHHS 33JIaHbl B IBHOH (popme

OHCpHpOBaTB MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BrIMONHATE  TEHCTBUSL CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBICHATH, KAaKMMHU CBOWCTBAMH OHU
o0J1aaroT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0XeHUH BEKTOPOB

OHepI/IpOBaTb IOHATHAMU: HOCKAPTOBBI KOOPAWMHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAaHAPHBIC BECKTOPLI

Haxoautb CyMMY BCKTOpPOB M IPOU3BCACHHUC BCKTOPA HA YHUCIO, YI'OJI
MCKAY BCKTOpaMU, CKAJIAPHOC IHNPOU3ZBEACHHC, PACKIIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

BaIlaBaTB IIJIOCKOCTH YPABHCHUEM B I[eKapTOBOfI CUCTCMEC KOOpAMNHAT

6.19

6.20

6.21

Pematsn HpOCTGfII.HHG TCOMCTPHUUCCKUEC 3a/laiu Ha IMPUMCHCHHEC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemiate 3amaun Ha J10Ka3aTEIbCTBO MAaT€MaTHUYECKHUX OTHOIICHHUM U
HAaXOXKACHUC TCOMCTPHUYCCKUX BCIUMYUH II0 o6pa3uaM WK aJIrTOpUTMaM,
IMPpUMCHAA HU3BCCTHBIC MCETOABI npu pCHICHUN CTaHAAPTHBIX
MATEMAaTHYCCKUX 3a1a4

IIpuMeHATH mHpoCTEMIIME IPOTPaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4

6.22

6.23

IIpuBOoAUTE NpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHLBIC



CUTyalluu ¥ IPUMEHATh U3YUYEHHBIC ITOHATHUA B IPOLIECCE IOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
CUTyallul Ha S3BIKE T'€OMETPUM, MCCIIEIOBaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpEM, almapara aiareopsl,
pemiatb  NpPaKTHUYECKUE  3aJadd,  CBS3aHHBIE C  HAxXOXJICHUEM
F€OMETPUYECKUX BEIUYUH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

7.1

7.2

IIpoBepsieMblii 3JieMeHT coIepPKAHUA

I'eomerpus

OCHOBHBIC TTOHSATHUS CTCPEOMECTPHUHU. Tqua, npsmMas, IUIOCKOCTb, ITPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHUYECKOM IMOCTPOCHUHU CTCPEOMETPUU: AKCUOMBI CTCPEOMETPUN U
CIICACTBHUA U3 HUX

B3anMHoOe pacrnonoxeHue npsMblx B IPOCTPAHCTBE: MEPECEKAIOIUECs, MapalyiesIbHbIe
U CcKpewmuBarouecss npsmble. [lapamienbHOCTs MNpsAMBIX W IJIOCKOCTEN B
MPOCTPAHCTBE: NapajUyieibHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
OpSMBIX, NapajuIeIbHOCTh NPSIMOM W IUIOCKOCTU. YTJBIC COHAIPAaBIEHHBIMU
CTOpPOHAMH, Yrojl MEXIy IpsMBIMH B IpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEHN:
MapajulesibHbIE TIJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOckocTel. IIpocreiimme
IPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenumne],
MOCTPOEHUE CEUYECHUI

7.3

[lepieHAUKYISPHOCTE MPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJSIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE NapaJICIbHbIE U NEPIECHINUKYIISIPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMA O MIPSIMOU NEPHEHIUKYIISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEKIAY NMPAMON U IUIOCKOCTBIO, IBYI'PAaHHBIN
yIoJl, JUHEHHBIN yrojl IBYIpaHHOro yria. [leprneHauKkymnsap u HakJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKLus (GUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTD IJIOCKOCTEM: NMPU3HAK NMEPHEHIUKYISIPHOCTH IBYX
1ockocTeil. Teopema o TpExX neprneHauKyJsapax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE DJJIEMEHTbl MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIBIE MHOTOI'PAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroapHas
npu3Ma, TpaHU U OCHOBAaHMS IPHU3MBI, NpsMas M HAKIOHHAs HpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTh NpU3Mbl. [lapannenenunesn, npsMOyTOJIbHBIN NapajuieIenunes u
ero csoicrBa. ITupammpa: N-yronbHas nupamuzna, rpaHd MU OCHOBAHHWE IUPAMHUJBL,
O0oKOBasi M TOJHAs MOBEPXHOCTh MHPAMHJIbl, NpaBWIIbHAS M yCEUEHHas NHUpaMHa.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKHU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPAaBWIbHAS NUPAMHAA,
IpaBWJIbHAs TPEYToJbHAs MUPAMKJIa U MPaBWIbHBIN TeTpasap, KyO. Ilpeacrasnenue o
IPAaBWIBHBIX MHOTOIpAaHHUKAxX: OKTajap, JMAoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

7.6

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B IHUpaMujax, Hapajulelenunenax, IMpaBHIIbHbBIX
MHOTOI'PAaHHHMKAX

Brruucnenue »1eMeHTOB MHOI'OI'PaHHHUKOB! pe6pa, AuaroHajaiu, YyriJIbl. IInomans
0OKOBOM IMOBCPXHOCTU U MOJTHOH IOBCPXHOCTU HpﬂMOﬁ IIPpHU3MBI, IUIOIIA/Ab OCHOBaHHﬁ,




7.7

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsiIMOM mpu3Mbl. [1mommans 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHONW IUPAMMIBI, TEOpPEMa O IUIOIIAANA YCEUYEHHOM NHUPAMUJIBI.
[onsarue 06 06véme. OOBEM nUpaMuIbl, MIPUIMBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI

11 KJIACC

Konx
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yrOIINe IMIMHIPHYECKON MOBEPXHOCTH, OCh
UUAJTUHIPUYECKOW MoBepXHOCTU. [lunuHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
oOpa3yroias 1 0Ch, TUIOIIaab OOKOBOW U TTOJIHON TMTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yole KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIHHA
KOHMYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepUIMHA, O0pasylommas U OcCh,
ioniaab OOKOBOW M TOJIHOM NOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasyrolue H
BbICOTA, OCHOBaHUA U OoKoBas MMOBEPXHOCTH

6.3

6.4

Codepa u map: UeHTp, paauyc, TUaMeTp, IUIOMaab TOBepXHOCTH chepbl. B3anumuoe
pacrosioxxeHne chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIoNaab
cepsl

N300paxkeHue Te BpallleH!s Ha IUIOCKOCTH. Pa3BEépTKa LHUITHH/pA U KOHYyCa

6.5

KomOuHanmu Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cdepa, BMcaHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALICHUS

6.6

6.7

[Tonsatue 006 oO0BEmMe. OcHOBHBIE cBOWicTBa 00BEMOB Ten. Teopema o0 00BEME
MPSIMOYTOJIBHOTO MMapaiiesienuIiea u ciaenactsus u3 He€. O0bEM WIHHIPA, KOHYyCA.
O0BEéM mapa u rwiomazas chepsl

[TomoGHbIe Tena B nmpoctpancTBe. COOTHOIICHUS MEXIY IIJIONIAIIMH TIOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN

6.8

Ceuenus mmiauHApa (MapauieNbHO W TEPICHAUKYJSIPHO OCH), CEUYCHHS KOHYycCa
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIINHY ), CEUCHUS [1apa

6.9

BexkTop Ha miockoctd M B mnpocTpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BeKkTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOPaMU

6.10

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTrod Mexay Bektopamu. CkaisipHoe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue YIJIOB MeXAy HpSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUN T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kona
NpoBepPSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHue (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOWCTBO, TNPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYecKOW WHIYKIIUY;
MMPOBOAUTL AOKA3aTCIIBHBIC PACCYKACHUA MTPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXIEHHI, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallMi HaJd MHOXKCCTBAMMU,
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OmrucCaHusd p€ajibHbBIX NPOUCCCOB U SIBJIEHUU U npu pelICHUU 3aJiad, B TOM
YHCIIC U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHUE 3aaBaTh
U OIMCHIBATh Tpadbl pa3IUYHBIMUA CIIOCOOAMH; MCIIOJIb30BaTh rpadbl mpu

pelieHuu 3aaa4y

YMeHue onepupoBaTh MOHATUSAMH: HATypadbHOE YHCIO, LEN0E YHCIIO,
CTEIEHb C IIeJIbIM M0Ka3aTeseM, KOpeHb HaTypaJbHON CTENEHU, CTEIEHb C
palMOHAJIbHBIM TOKA3aTeNIEM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTENIeM,
JorapupmM uucia, CUHYC, KOCHHYC M TaHI'€HC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAJIBHOE YHUCIIO, WUPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJlbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHBIINH 00LIuii
JenuTelb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULIMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHAThH BBIUMCIICHUE 3HAUYEHUI U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMOHANBHBIX  BBIPAXKEHUW; yMEHHME  ONEpPUPOBATh  IOHATHUIMHU:

ocCJIICJ0BAaTCIbHOCTD, apI/ICI)MeTI/I‘{eCKaSI nporpecCus, rcoOMCTpHUUICCKaA




mporpeccusi, OECKOHEYHO YOBIBAIONIasi T'e€OMETpHYECKas IPOTPEecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN;, ONEPUpPOBATH
MNOHATUSIMU:  MaTpuna 2X2  u  3%3, omnpeiaeinuTeab  MaTpHLbI,

T GOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh MOHITHSMHU: palMOHAJIbHBIC, WPpPALMOHAIBHBIC,
MOKa3aTelbHbIE, CTEMEHHbIC, JIoTapu(PMUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST M HEPaBEHCTBA, MX CHUCTEMbI, YyMEHHE ONEPUPOBATH
MOHATUSIMH: TOXJECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW ¢ HEPABEHCTB, PAaBHOCHIBHOCTH
yYpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHE pelaTb ypaBHEHHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; peIIaTh
YpaBHEHHS, HEpPaBEHCTBA M CHCTEMBbl C T[apaMeTpoM; MPUMEHSTh
ypaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI /I PEIICHUS] MaTeMaTUYeCKHX

3aJiad 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKH U peaanoﬁ KHU3HU

VYMeHue onepupoBarh MNOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NEPUOMIHOCT (DYHKIMH, OTPAaHWUYCHHOCTH (PYHKIMH, MOHOTOHHOCTH
GyHKUIMHU, SKCTpeMyM (QyHKIUHM, HauOojblllee M HaMMEHbIIEE 3HAYCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIIHS, aCUMITOTHI Tpaduka
GyHKUMHU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, F€OMETPUUECKUN U
¢u3nyecKkuil CMbICI NPOM3BOAHOM, TNiepBOOOpa3Has, ONpPEIEIEHHbII
UHTErpal; yYMEHHE HaxOAWThb AaCHUMITOTHI Tpaduka (QYHKLUUH; yMEHHE
BBIUHCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHME KacaTelIbHOW K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh NPOU3BOAHBIE BSJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO [UId HCCIENOBaHMUS (DYHKIIHA,
HaXOAUTh HAuOOJIbIIME WM HAUMEHbIINE 3HA4YeHUs QYHKIUH; CTPOUTh
rpaMKd MHOTOYJICHOB C MCIIOJB30BaHMEM amrmapara MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh MPOU3BOAHYIO JJIsi HAaXOXACHUS HAWIy4dIlIero
pelieHus] B NPUKIAAHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHUX H

bu3MYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYDP C TTOMOIIBIO



HHTErpaga;, NpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMoIbio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QyHKIUH, oOpaTHas QyHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs M
Jgorapupmuueckas (yHKIHMH; yMEHUE CTPOUTh TpapuKH H3YyYCHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TrpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yUeHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33ja4 M3 APYTHX Y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaKaTh (OpMyJaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCTIONIF30BaTh CBOMCTBA M TpaduKu (QYHKIMH JUIS pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
NPOICHTHI, JOJW M YacTH, Ha JBIKEHHE, paOdoOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJlOTH, 3a/a4i M3 00JAaCTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTaBIATH BBIPAKEHHUS, YPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YCHHOE pEUICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHEe apu(pMEeTHYECKOoe, MEeAHaHa,
HauOoJIbIlIee U HAaUMEHbIIIEE 3HAUEHUS, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLKIO, MPEAICTABICHHYIO B TabMUIaX, Ha AUarpamMmax, rpaukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SIBIEHUI; MPENCTABIATh
MH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIEN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; IpapUuecKu UCCIEA0BaTh COBMECTHbBIE

Ha6J'IIO,I[eHI/I$I C IIOMOLIBIO JUuarpaMm pacC€ruBaHUs U JIMHEHHOM perpeccuun

YMeHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIly4aiHOe

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
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BEPOSITHOCTh C HCIIOJIB30BaHUEM TIpaUUecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyITy IOITHON
BeposTHOCTH, (hopmyny bepHymmm, koMOuHaTopHbIe (aKkThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKHJaHWE, JUCIEPCHUs U CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BEJNIMYHMHBI, (QYHKIHMHA  pPacCUpelelieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHui; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCEJ, METOIbI BHIOOPOUHBIX
UCCIIC/IOBAHMI, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NIEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HpIOTOHA; yMEHHE  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKICHUS JUIsI PEIICHUs 3a]ad; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

VYMeHue omnepupoBaThb NOHSATHUSMHU: TOYKA, TMpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUUHA YIJa, INIOCKUH Yroj, JBYTPaHHbIN
yroJj, TpEXIpaHHbIA YIroJl, CKpEUIMBAIOIINUECs NPsSIMbIe, MApaIEIbHOCTh U
NEPNCHAUKYJIIPHOCTE IIPAMBIX H HHOCKOCTefI, YIroja MCEXAy IIpsIMbIMH,
Yroja MexXay MpsMOHM U IUIOCKOCTBbIO, YroJl MEXAY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY HIPSMbBIMH,
pPAcCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh MPU PEILICHUU
3ala4 U3Yy4YCHHBLIC (baKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPY)KAIOIIErO0 MHpa; CTPOUTh MaTeMaTU4YecKue
MOACIM C MOMOHIBIO TCOMETPUUCCKHUX MMOHATHH U BCJIMYMH, pPCIIATb

CBA3aHHBIC C HUMHU MMPAKTUYCCKUC 3ala4n

YMeHue omepupoBaTh MOHATHUAMH: IUIOIAAbL (GUryphl, 00BEM (GUTYPBHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpPaHHHKA,
Ky0, Napaienenunes, OpuU3Ma, NOHUpamMuja, (Urypa U IOBEPXHOCTb
BpallleHus, OWINHIP, KOHYyC, map, chepa, miomans chepsl, MIonams
MOBEPXHOCTH NHUPAaMHUbI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUlefienuneaa, MNUpaMHUabl, MPU3MbI, IWIKHIPA,
KOHYyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJbHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,
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Kacaromasicss chepbl, HWIMHIpA, KOHyCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeNneHus U3ydyaeMbIXx (pUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; YMEHHE NPOBOAUTH KiacCHPUKauioo (GUryp 1o
pa3MYHBIM TPHU3HAKAM, BBIMONHITH HEOOXOAMMEBIE JOIMOJHUTEIHHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UA, TMOJOOHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIE W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIOIb30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPU
pelIeHUH 3a/iad; HaXOJWTh TE€OMETPHYECKHE BEITUYHMHBI (JIJTMHA, YTOJ,
IoImaab, 00BEM) TIPU PENICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUUCISITH T€OMETPUYECKUE BEITUYUHBI
(MHA, YroJ, IUIONIA b, OO0BEM, IUIOMAJb TOBEPXHOCTH), HCIIOIB3YS
U3Yy4YCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONalb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapajUIeNIeUIela, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 11apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMeHue ONICpUPOBATH NOHATUAMU: MPAMOYTOJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VIOl MCKIAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpI[HHaTHBIfI METO

JJI peHICHUA TrCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘~IC6HI>IX npeamMcToOB
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YMeHnue BLI6I/IpaTB HO,Z[XO,Z[HIJ.IPIIZ MCTO AJId pCIICHUA 3alda4r, IOHUMaHNC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHUU MPUPOJHBIX H O6HICCTB€HHI>IX
nponeccoB u HBHGHHﬁ; YMCHHUEC pacClio3HaBaThb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTL MPUMECPLI MATCMATHUICCKUX

OTKPBITUHA POCCUUCKON U MUPOBOW MAaTEMAaTUUECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucia v BBIYUCIICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe

12 Panmonaneupie  yucina. OOBIKHOBEHHbIE M JIECATHYHBIE JpOOH, MPOLEHTHI,
' OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJibHOU cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypalbHON CTETIEHU

14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ pallMoHaNbHBIM Moka3aTesneM. CBolicTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuynable U HATypaIbHbIE JOTapHUPMbI

JleiicTBuTenpHbIe YuCHA. ApupMETHUECKHE ONepaluud C JICHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHHS, TIPAaBUJIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3zoBanue BhIpaKEHUI

1.9 KommuiekcHbie uncna
2 YpaBHeHUS 1 HEPaBEHCTBA

2.1 L{enbie u IpOOHO-pallMOHATbHBIEC YPAaBHEHUS

2.2 HppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

2.4 [lokazarenbHble U TorapupMUUIECKUE YpaBHEHUS

2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonanbHbie HEpaBEHCTBA

2.7 [TokazarenbHble U JIorapupMUIECKe HEPAaBEHCTBA

2.8 Tpuronomerpruieckrne HepaBEHCTBA

2.9 CucteMbl 1 COBOKYITHOCTH ypaBHEHUH M HEPABEHCTB

2.10 YpaBHeHMs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Martpuiia cucTemMbl TMHEWHBIX ypaBHeHUH. OnpeenuTenb MaTPHUIIbI
3 OyHKIHMH U TpaduKu




Oyaknus, cnocoOwsl 3amanust GyHknuu. ['padux dynkummu. BzaumHo oOpaTHBIE

3 bynkun. YétHele u HeuéTHble pyHkimu. [leproanueckue GpyHkuun
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuuu.
32 [TpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumMyMbl U MHUHUMYMBI QyHKIuu. HaunOomnbinee W HauMeHblIee 3HAYCHHE
(GYHKIHU HAa TPOMEKYTKE
33 Crenennass ¢yHKUMS C HaTypaJbHBIM M LEJNbIM IoOKa3aTesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenbHas u orapudmudeckas QyHKIIUN, KX CBOMCTBA U Tpaduku
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢yHkuuid. CpoiictBa  (pyHKUIHIH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHLHOCTEMN
3.8 ApudmeTrndeckast 1 reoMeTpuueckas nmporpeccuu. opmyiia CI0KHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE S1€MEHTAPHBIX (PYHKITHIA
[Ipumenenne mnPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxeHue HanOOJBIIEro 1 HAMMEHBINEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoskecTBa U JIOTHKA
5.1 MHoskecTBO, onepanuy Haja MHOXKecTBaMu. J[uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 T'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe M TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpPAILLEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpust; 10 kinacc. yrinyonaenHoe ooyuenue Mepamsak AT,
Homuposckuii [I.A., Ilomsikos B.M.; nox penakuuen [Togonsckoro B.E.
OO111eCTBO ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO M3maTenbekuii eHTp
«BEHTAHA-T'PA®»; AxunonepHoe oo0mectBo «M3narensctBo «IIpocsenienue»
* Maremaruka. 'eomerpus; 11 knacc. yriyOiaenHoe o0yuenue Mep3msik A.L.,
Homuposckuii [1.A., ITonsikos B.M.; noxa penakuueii [Tononsckoro B.E.
OO0111eCcTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3AaTenbekuil IIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oo6mectBo «M3narensctBo «IIpocsenienue»
Maremaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus. 10-11 kmacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.

AxnronepHoe obmiectBo «M3natensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA

1. Enunoe coaeprkanue o01iero oopa3oBaHus
https://workprogram.edsoo.ru/work-programs

2. bubmorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular
sort_by=published_at

subject_program_ids=31953221%2C31937218%2C35909469 class_level ids=5



HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1) POUI https://resh.edu.ru/

2) ®druc.Mos Ikona https://myschool.edu.ru/

3) bubnmorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular

sort_by=published_at subject_program_ids=31953221,31937218,35909469

class_level ids=5

4) bubnuoteka LIOK https://Mmonypoku.pd/






