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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TMapauIebHBIA IEepEeHoC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus noao0us. [Tpsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOirecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiicKoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEMAaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun u peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUEeCKUX 3HAHWU MJig peuieHus 3aaad B 00JIacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, IOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIUU o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIAUBUIAYaJTBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS M3 HUX MPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMH METOAAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETpPHS B MIPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJaud Ha JO0Ka3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUU CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, NMPUMEHSATh U3YUYCHHBIC MOHITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEeM, ammaparta anreOpbl, pemarh MPaKTUYeCKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHSI TEJl BPAILlCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C KOMOMHALIMSIMU Tel
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATHh M300paXKCHUs] MHOTOTPAHHMKOB W TEJ BpallCHHUs TIpH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHHUs KOHYyca (MapaijieiabHble
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMETpUYecCKre (PaKThl JJIsi PEIICHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTeMaTH4ecKu  CPOpMyIUpPOBaAaHHOMW  MPOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJTUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHIaMeHTa pa3BUTHUA TEXHOJIOTHUH.



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICICTBUS W3 HUX IMPU PEIICHUN
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCT U MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAacIONIOKEHHE TPSMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJI, TPaHHW IBYIPAaHHOTO YTJa,
7.5 pebpo IBYrpaHHOTO yrija, JIMHEWHBIH yroJ JBYTPAHHOTO yria, TpaaycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh MNOHATHUSMU: MHOTOTPAHHUK, BBINYKIbI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 PacrioznaBath OCHOBHBIE BHJIbI MHOTOTPAaHHHKOB (MHUpaMuja, NpU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccudpummupoare ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KJIaccu(UKaUy (BBIMYKJIble U HEBBIMYKIIbIE MHOIOTPAHHUKH, NPAaBUIIbHbBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaslIeIeITUIIe b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHHS CEUEHUH MHOTOTPAHHHKOB, HCIONb3YA
' METOJI CJIEJIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOJOM  CIIEAOB, BBITIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJIEHUE T€OMETPUUYECKUX BEIMUYMH MO 00pasiam
WIM aNTOpUTMaM, MPHUMEHsS W3BECTHbIE AHAIUTHYECKHE METOJbl MpPH
7.12 pellIeHnH  CTaHJApPTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYUCIICHHE
paccTOSIHUN MEXTy ABYMS TOYKaMU, OT TOYKH JO MPSAMOM, OT TOUYKHUIO
TUTOCKOCTH, MEXKIY CKPEUTUBAIOLTUMUCS TPIMBIMU
713 Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0Opasiam

WK aJIroputMaMm, MNOPUMCHASA HU3BCCTHLBIC AHAJIUTUYCCKUC MCETOAbI IIPpU




pEUIeHUN CTAaHJAPTHBIX MAaTEMAaTHMYECKUX 3a7ad Ha BBIYUCICHUE YIJIOB
MEXKIy CKPCIIMBAIOLIMMHUCA NPAMBIMHM, MEXKIY NPAMOM M INIOCKOCTBIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 NUpaMKJIa) C IPUMEHEHUEM (QOpMYIN, BBIYHUCIATH COOTHOUIEHUS MEXIY
TUTOIIAASIMHA TIOBEPXHOCTEH, 00bEMaMK TOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B HPOCTPAHCTBE, IEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETHPOBATH HHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (Urypax, MpPEeJCTaBIECHHYIO Ha
gepTeKax U pUCcyHKax
[TpumensTeh reoMerpuyeckne (aKThl Ui PEHICHUS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJaramiinX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MpUMEHEHHUs 3aJIaHbI B SIBHOM opme
718 [IpuMeHAT mpocCTEHIIMEe MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpEMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TNPHUpPOJE W
' KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATh MOJIydeHHbIE 3HAHUS HA MPAKTHUKE: aHAJIW3UPOBATh peallbHbIE
CUTYallUU M NPUMEHATh U3YYEHHBbIE MOHATHS B IpOIEcce MOUCKA PELICHHS
MaTeMaTu4ecku chopMyarMpoBaHHON NpoOIEMbl, MOAEINPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, KCCIICIOBAaTh IOCTPOCHHBIE MOJCIU C
HCIOJb30BAHNEM T'€OMETPUUYECKUX TOHATHI M TeopeM, ammnapaTa aareopsl,
pemaTb ~ NpakTHYECKUEe  3a/aud,  CBSA3aHHBIE C  HAXOXJICHHEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o001ero o0pa3oBaHmsi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPHYECKasl MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpasyromre KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3HaBatk Tena BpaieHus (LMIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
6.5 OmnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA




CETMEHTA, IIAapOBOM CJIOH, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO
CJ10s1, INIAPOBOX CEKTOP

6.6

Beruncnate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN  BpallleHUs,
TEOMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHMK, BIHCAaHHBIH B cdepy H
OTIMCAaHHBIN O0KOJIO c(epbl, chepa, BIMCAHHAST B MHOTOIPAHHHUK WJIH TEIIO
BpalICHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMIAISIMU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N300paxkaTe n3ydaemble GUIYpbl OT PYKH U C HPUMEHEHUEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpaIleHUs

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh U MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (GUrypax, MpPeJCTaBIECHHYI0 Ha
YepTekax U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue GakThl A7 PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANoJIaralollluX HECKOJIbKO WIaroB pPEIICHUs, €CIU YCIOBUSA
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  JIEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSICHATh, KaKUMH CBOWCTBAMH OHH
oOazmaroT

6.15

HpI/IMeHﬂTB IIpaBHJIO IapaJuICICIuIeaa npu CJI0XKEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IIOHATUAMMU:. JCKAPTOBbBI KOOpPAWHATBI B IIPOCTPAHCTBCE,
BEKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YI'OJl
MCXKAY BCKTOpPAaMH, CKaIIPHOEC IPOU3BCACHUEC BCKTOPOB, KOJUIMHECAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOpPOB M IPOU3BCACHUC BCKTOPA HA YHUCIO, YIrOJl
MCKAY BCKTOPAMH, CKAJIAPHOC IMNPOU3ZBCACHUC, PACKIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPAaBHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMWHAT

6.19

Pemate HpOCTCfII.HPIC reOMETPHUICCKUC 3a/la4Y HAa NPHUMCHCHUC BCKTOPHO-
KOOpPpAWHATHOTO METOa

6.20

Pemate 3agaun Ha JOKa3aTEeIbCTBO MATEMATHUYECKHMX OTHOIIEHHUM U
HaXO0XKACHUEC TCOMCECTPHUUYCCKUX BCIIMYHUH 11O 06pa3uaM WM aJIroputMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuICHU CTaHAAPTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HHC nNporpaMMHLBIC  CpCACTBA W  3JICKTPOHHO-




KOMMYHHKAIITMOHHBIC CUCTCMBI TP PCHICHUU CTCPCOMETPHUICCKUX 3ada1

6.22

[IpuBoauTE IpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEpPHOCTEH B IIPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MOJy4yEHHBIE 3HAHWS HAa IPAKTUKE: aHAIM3UPOBATH pEabHbIE
CUTYallUM U NPUMEHATh U3YYEHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu C(HOPMYITMPOBAHHON MPOOIEMBI, MOJICIUPOBATh peATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUM, MCCIECIOBAaTh ITIOCTPOCHHBIE MOJEIN C
UCTIOJIb30BAaHUEM T'€OMETPUYECKUX TOHATHA U TEOpEM, amrmapara anreopsl,
pemaTth  NPAKTUYECKUE  337a4d,  CBA3aHHBIE C  HAXOXKICHHEM
F€OMETPUYECKHUX BEJINYUH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂEMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPHHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnokeHne npsiMbIX B MIPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCIIMUBAIONIUCCA  IIPSAMBIC. Hapaﬂnem,Hocn, NpsAMbIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: TNapalUIeNIbHbIE TMPSAMBIE B IMPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
MIpsAMBIX, MIapaJuICIIbHOCTD pr[MOfI A TUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJ MEXKIy NPAMBIMU B HpOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA MapajuleNbHBIX IUIOocKocTed. Ilpocteiimue
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TEeTpa’Jp, KyO, mapajuienenunen,
MOCTPOEHUE CEUCHU I

7.3

[lepnieHIUKYIApHOCTh MPAMOM M  IUIOCKOCTU: MEPHEHIUKYJISpHbIE TMpSMBIE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TE€OpEMa O MPSIMON MEPHEHIUKYIIPHOU
IJIOCKOCTH. YTJIbI B MIPOCTPAHCTBE: YroJl MEXAY MPSAMOM M TJIOCKOCTHIO, ABYTrPaHHbBIN
yroJi, JIMHEHHBIN YroJl IBYrpaHHOro yria. [leprneHauKyssp U HaKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JBYX
mwiockoctelt. Teopema o TpEX mepreHuKyIsIpax

7.4

[loHsiTue MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAaHHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM M OCHOBaHMs NPU3MBbI, IpsMas W HAKJIOHHAs IpPHU3Mbl, OOKOBas MU
[I0JIHAsl IOBEPXHOCTh NMpu3Mbl. [lapasuienenunes, npsMOYroabHbBIN Napaiesenunes]] u
ero cpoiicta. Ilupamuna: n-yronbHas nupamuzia, I'paHd U OCHOBAHUE MHUPaMMIBI,
O0KOBasi M IOJIHAsl MOBEPXHOCTb MUPAMUJbI, NPaBUIbHAA U YCEUEHHas NUpPaMUAA.
OneMeHThl MNpU3Mbl M OUpamMuibl. [IpaBuiibHBIE MHOTOTPAaHHUKU: IIOHSTHE
IIPaBUJIBHOIO MHOTOTPaHHUKA, IpaBWJIbHAas MpU3Ma M IpaBWIbHAs NUPaMUAA,
IIpaBUJIbHAS TPEYrojbHas MUpaMUia U MpaBUIbHBIA TeTpasp, Kyo. Ilpeacrasienue o
MIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOoJeKa’ap M ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCETpUHN B nupamMujiax, MnapajeJICIuIcaax, MpaBHUJIbHBIX
MHOT'OTrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOTOI'PAaHHUKOB: pera, AuaroHajaiuv, yrJibl. IInomanp
OOKOBOM MMOBCPXHOCTU U IMOJTHOM IMMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIO[Alb OCHOBaHHﬁ,




Teopema 0 OOKOBO MOBEPXHOCTH MPAMOi1 pu3Mbl. [1o1aas O0KOBO MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIBHOM IUpaMUIbl, TEOPEMaA O IUIOIIAAA YCEYEHHOM NHMPAMMIBL.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIy IUIOIIAISIMH TOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWINHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ HOBerHOCTI/I. HI/IJ'II/IHI[pI OCHOBAHHUA " 601(01321;{ HOBerHOCTB,
o0Opasyromas 1 0Ch, TIIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrolye KOHNYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, IUIoMiaab MoBepxHocTu cheprl. BzaumuHoe
pacnojio)keHue cdepbl W IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka MIMHIpPA U KOHYCa

6.5

KomMOuHarmu e BpaieHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBII OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6nEme. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuieNienunena u cieAcTBus u3 He€. O0BEM MITUHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceyennst nmwimMHApa (MapasielbHO W TMEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CIIOKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno mapamienenunena. Pemenne 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHOe
IIPOU3BEACHNUE BEKTOPOB. BhIunClIEHHE YIIIOB MEXAYy NPSMBIMH M IUIOCKOCTSIMH.
KoopamHaTHO-BEKTOPHBIN METO NIPH PELIEHUH T€OMETPUUYECKUX 3314




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMHU pCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATHUAMU: OIPEIEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPHU3HAK, JI0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMNOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTUYECKO U HHIAYKIHH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHUBATh
JIOTHUYECKYI0  TPABWIBHOCTh  PACCyXIEHUH; yYMEHHE OIEPUPOBATH
MOHATUAMU: MHOKCCTBO, IMOAMHOXECTBO, OII€pallMi HaJ MHOXKCCTBAMMU,
YMEHHE  WCIIOJb30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCAHMsI PEaTbHBIX MPOIIECCOB M SBJICHUH M NPU PEIICHUU 3a]ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMHUCHIBAThH Tpadbl Pa3IMYHBIMU CHOCO0AMU; HCIIOJIb30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJI0Ee YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLlMOHATIBHBIM IIOKA3aTelleM, CTENEHb C JICHCTBUTENIBHBIM IOKA3aTeleM,
JgorapupM Uucia, CHHYC, KOCHUHYC M TaHIEHC IPOM3BOJILHOIO 4YHCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YMCJIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypalbHbIX, ILEJbIX, PpAlMOHAIBHBIX, JEHCTBUTEIBHBIX
YuCcel, YMEHHE MCII0JIb30BaTh PU3HAKU JEITUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, alroput™M EBxinaa mpu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBINIOJIHATH BHIUMCIIEHUE 3HAYCHUH U TPpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONepUpOBaTh  MOHATHUAMHU:

IoCJICA0OBATCIIbHOCTD, apI/I(l)MeTI/I‘-IeCKaH nporpeccust, reoMCcTpruiCcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKasl IPOTPECCHs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYppEHTHBIX (hopMysT; yMEHUE ONEpUpOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOJAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anredOpanyeckas), yMETh
IPOM3BOJIUTH apU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJIb30BAHMSI KOMIUIEKCHBIX YUCEIl; OIEpUPOBAThH
MNOHATHSAMM:  MaTpuua 2x2  wu  3x3, onpeienuTenb  MaTpUILBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne onepupoBaTh MOHATHAMHU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIepUpPOBaTh
MOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, pPABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO pAa3JIMYHBIX MPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C [ApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYCHHOCTh (PYHKIUU, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HelpepbiBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢byHKIMKM, TIepBasi U BTOpas Mpou3BOHAS (DYHKIMH, T€OMETPUUYECKUI U
(u3nuecKuif CMBICI TPOU3BOJHOW, TMEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIISATh  MPOUW3BOJAHBIE  CYMMBbI, TPOM3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; YMEHHE HAaXOJUTh MPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIUI;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKUUN; CTPOUTH
rpauky MHOTOYJIEHOB C HCIIOJIb30BAaHHMEM ammapara MaTeMaTHUYeCKOTO
aHaJlM3a; TPUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO

peuicHrd B MNPUKIAJHBIX, B TOM YHCJIC COLNUAIIBHO-DKOHOMHUYCCKUX U




(bu3nueckux 3a7adax; HAXOJUTh IUIOMAIU U 00BEMBI PUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICITUPOBAHUS C

oMoIIbI0 U depeHIInaTbHBIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUSAME: Tpapuk GyHKIMHU, oOpaTHas QyHKIu,
KoMIo3uiusl (pyHKOMiA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TMOKa3aTeslbHAs |
ngorapudmuueckas (QYHKIUHW; YMEHHE CTPOUTh TIpadUKH HU3Yy4EHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
WCTIONH30BaTh TPapUKH ISl M3YUEHHs TPOIECCOB W 3aBUCHUMOCTEH, IpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJIMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHMOCTH MEXKIY BEIWYHMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpapuku (yHKIMHA JJIs pelieHHs] YpaBHEHUMH,
HEpPaBeHCTB M 3aJady C IapaMeTpaMmu; H300pakaTb Ha KOOPIAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBH)KEHHE, paboOTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJ[aud, HCCIENOBAaTh IOJYYEHHOE pelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3yJAbTAaTOB; YMEHUE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MaTEeMaTHKH; COCTABIISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAaHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue omepupoBaTh MOHATHSAMU: CpelHee apu(MeTHUecKoe, MeIraHa,
HauOoJIbllIee U HauMEHbIlIee 3HAUCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTPAKAIOIIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUM; MPEICTaBIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEACTB; IpaUyecKl HCCIEA0BATh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IIOMOIIBIO AUarpaMm paCCCUBaHUAd U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh IMOHATUAMH: CIydalHBIM OIBIT U CllydallHOE




COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOATHOCTh C HCIOJB30BAaHUEM TpapUUECKHUX METO/I0B; TNPUMEHSTh
(bopMyNBl CHOKEHHS M YMHOXEHHS BEPOSTHOCTEH, (GOpMynly MOIHON
BEPOSATHOCTH, Gopmyny bepHymin, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOoe OXKUJaHUe, ANUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBL, (YHKIUH paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCTIOJIh30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICIOBaHUI; yMEHHE TIPUBOJIUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHHS ISl PEUICHHS 3a/1a4; OICHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTaBIATh BEPOSTHOCTHYIO MOJAETH H

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, MJIOCKUNA YroJl, IBYrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroluecs: IpsMble, NapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIO0JIb30BaTh MpPU PELICHUH
3a/a4 u3y4eHHbIe (DAKTHI U TEOpEeMbl TUIAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHMX MOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMU IIPAKTHYCCKHEC 3ala4u
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PaHHHK, MPAaBUJIbHBII MHOTOIPaHHUK, CEYEHHWE MHOTOTpPaHHUKA,
Ky0, mnapamienenunes, Opu3Ma, OUpamMuaa, (urypa U TOBEPXHOCTh
BpallleHHs], UMIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, MIIONIAIb
MOBEPXHOCTH MMUPAaMUAbI, TNPHU3MBI, KOHyca, LWIMHIpPA, O00BEM Kyoa,

OpsAMOYIOJIbHOTO MapaJuieICIuIcaa, HNUpaMUIbl, IIPU3MbI, NUJIWHIpPA,




KOHYCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEYCHUS KOHyca M LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCTD,
Kacaromascsi cdeppl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEHHUE
MHOTOTpaHHHKA, M300pa)kaTh MHOTOTPAaHHHUKH, (UTYpBl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C ITOMOILIBIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OIpeeNIeHHs] U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OmnpoBepraTh MX; YMEHUE MPOBOJAUTH KilaccuPUKaluio GUryp 1o
pa3IMYHBIM IIPU3HAKaM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MMOCTPOCHUS
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VYMenne OIICpUpOBaATH IIOHATUAMMU . ABUKCHUC B MMPOCTPAHCTBC,
MapaJuIeNIbHBIN ITepeHOC, CHMMETPHUSl Ha IIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TNONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble W TMOJOOHBIE (DUTYPHI, B TOM YHCJIE B MPHUPOJE,
HUCKYCCTBEC, apXUTCKTYPEC,; UCIIOJIb30BATE TCOMETPUICCKHUEC OTHOIICHUSA IIPU
pelIeHUH 3a/la4y; HAaXOJWUTh T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTroJl,
IJI0Ia b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUIeOHBIX MPEIMETOB U
W3 peaJbHOM JKU3HM, YMEHHE BBIYUCIATH T'€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, Imiomanas, OOBEM, IIONIAIb TOBEPXHOCTH), HCIOJB3YS
M3y4eHHbIE (OPMYyNIbl M METOJbl, B TOM YHMCIE: IUIOIIAb MMOBEPXHOCTH
nUpaMubl, MPU3MBI, KOHYCa, UWIMHJpA, IUIOHaas cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOIO MapajuleNienunea, MOUPaMUAbl, MPU3MBblL, UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOA0OHBIX GUTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: INPAMOYIOJibHAad CUCTCMA KOOPIAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyYMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpAa Ha YHCJIO, PaA3JIOKCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YroJl MCEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

JUI PEIICHUA TCOMETPUYCCKUX 3a/1ad U 3aJia4 JPpYTIux y‘IC6HLIX peaAMCETOB
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YMmenue BLI6I/IpaTB MOAXOAAIINNA METO, A1 peuiCeHud 3ala4u; IOHUMAaHUC
3HAYMMOCTHU MATEMATUKHU B MU3YYCHUU TPUPOJHBIX H O6H_ICCTBCHHBIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacCllo3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC MPUBOJUTL IMPUMEPBI MATEMATUYCCKUX

OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucia ¥ BEIYUCICHHS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE M JECATHYHBIE JIPpOOU, TMPOICHTHI,
' OECKOHEYHBIE MEPUONMUECKHIE IPOoOH
13 ApudmMeTnuecknii KOpeHb HATypalbHOU cTeneHu. J[elcTBus ¢ apudmeTHaecKumMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ 1enbM nokaszaresieM. CTeneHb ¢ paloHaaIbHbIM TTokazareneM. CBoHcTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KoMILIEKCHBIE YKcIIa
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHaTbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIE HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
211 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbl




OyHKIMH U TpapuKH

Oynkius, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymm ¢yHkomm.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJIbIIero U HAaUMEHBIIEro 3HaueHus (YHKIMUA Ha
OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaliuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS




7.5

Koopaunats! 1 BEKTOpBI




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka. ['eometpus; 10 kiacc. yrinyoiaennoe ooyyenue Mepansak A.l'.,
Homuposckuii [.A., Ilonakos B.M.; nox penakuuei [logonsckoro B.E.
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi IEHTP
«BEHTAHA-T'PA®»; Axunoneptoe obiiectBo «M31aTenbcTBo
«IIpocBemienue»

* Maremaruka. ['eometpus; 11 knacc. yriyonenHoe ooyuenue Mepansak A.T.,
Homuposckuii [I.A., Ilonakos B.M.; noxa peaakuueit [Tononsckoro B.E.
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKuil LIEHTP
«BEHTAHA-T'PA®y; AktinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

Mertoandeckue pekomenaanuu. 10-11 kmaccel (k yaeonuky Aranacsu JI. C. u

7ip.)

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/

https://uchi.ru/

https://minobrnauki.gov.ru/

https://edu.gov.ru/

https://education.bashkortostan.ru/



