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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PELIEHUH N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYyJIbTYpbl U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOUIEro MUpa, 3HAHWE MOHATHUIHOIO anmapara 1o pa3aery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPUMEHSATh, YMEHHMS JOKa3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHUpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPaAKTUYECKUM COJEPIKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX ¥  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI pacro3HaBaTh MPOSBICHUS TEOMETPUUYCCKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U yriayOssis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTB IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapauIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAS TPEyrojbHas NUpaMuia W MPaBUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'PDAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. I[IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalsipHOE MpPOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumnena M ciuenctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocThio. [IoHSATHE MHOrOrpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. [[BukeHUs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTHU, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTUUECKHUX MPoOIeM, OpUSHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpeICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMAIMHU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3a7aud, BbICKA3blBaTh MJIEW, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1ayH, BEIOMPATh COCO0 pELIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSM, CHOPMYJIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 337a4 ¥ IPOBEACHUN MaTEMaTHYECKUX PACCYXKICHU;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, NPSMOYTOIBHBIN Mapajuiejenune, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TEN ¢ TpUMEHEHUuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA U  DICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIE 3HAHUS HA MPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tela BpalleHus (UWIMHApP, KOHYC, cepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIMIAASIMU TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHUE 331a4/ HA BBIUYMCIEHUE YIJIOB MEXKIY HMPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUS! LUJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SATMHO® PACHONOMEHHL HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 httos://m.edsoo.ru/USZ8IAV3R
MIPOCTPAHCTBE
IT
4 °p HeHHHIfyMpHOCTL HpAMBIX 1 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
Vsl U paccTossHUS 16 https://m.eds00.ru/G614X9S1B
MHororpanHuku 7 https://m.edsoo.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IT 600
8 OBTOPCHIE, 000 meHI:Ie 1 5 2 https://m.edso00.ru/J7Z9U1K8F
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOIT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI

1 AHanuTH4eckas reoMeTpus 15 1 https://m.eds00.ru/J9C7F5W6J
I1 06006

2 OBTOPCHIE, ODOBIICHHE H 15 1 https://m.edso0.ru/R7X1LIN2P
CUCTeMaTH3alusl 3HAaHUH

3 O0BEéM MHOTOTPaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena BpamieHus 24 https://m.edsoo.ru/G9A1L2B2Z
I 618

5 FIOTIATH TIOBEPXHOCTH H ODBEMET 9 1 https://m.eds00.ru/J2X2C6B1R
KPYTJIBIX TEJ

6 JIBrokeHus 5 1 https://m.edsoo.ru/B5G9R2C5E
I1 06006

7 OBTOPEHHE, 00 meHI:Ie 1 17 2 https://m.edsoo.ru/C3B508K3V
CUCTeMaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://m.edso0.ru/C8R5V2L5W

Ioustus CTCPCOMCTPHU: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

https://m.edso0.ru/D1J1V7K8M

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
IpsiMas U MIOCKOCTh;
MOJIYyIIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
IpsiMas U MIIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCyIecTBYIOIINUX

https://m.edsoo.ru/M4J5A3Y 1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHUKH, H300paXKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
TIepBBIE CJIEICTBUS U3 HUX

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y 2W8X4F

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/L6U8SB5P1W

10

11

N3o0pakenue ceueHunit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0paxkenue
[IepeceyeHus MOTYyYEHHBIX
mI0ckocTeil. PackpamuBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N3o0paxeHune cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOIAT Yepe3 X
pé6pa. Nzobpaxkenune
MEPECCUCHUA MOJTYUCHHBIX
mIockocTeil. PackpammBanne

https://m.edsoo0.ru/N9H8R9U4A

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

12

13

14

15

N3o0paxeHune cedeHmit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
MepecevYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaAMU

N3o0paxenue cedcHMit
NUpPaMU/Ibl, KyOa U PU3MBI,
KOTOpBIE NMPOXOSAT Yepe3 X
pé6pa. N3o0pakeHue
nepeceyeHus MoJIyuYeHHbIX
IJI0CKOCTEN. PackpammuBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

Mertona cieoB Ui HOCTPOSHUS
CEYCHUI

Meton crefioB Uil TOCTPOESHUS
ceueHuii. CBOICTBaA NepeceueHu it
NPSIMBIX U MJIOCKOCTEN

https://m.edso0.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

16

Merton ciaen0B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

https://m.eds00.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo TpéM TouKkam
Ha p&bpax. Co3anne BEIHOCHBIX

https://m.edso0.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEepTE)KEU U 3aIUCh 11aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOCHHS

https://m.eds00.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmno Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHUS

https://m.edsoo.ru/R3U3MONS5I

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmno Tpém Toukam
Ha péopax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOEHUS

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUU U CTEPEOMETPUH

https://m.edso0.ru/X208V7M0OM

23

24

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

BzaumHuoe PAacCIOJIOKCHHUC

https://m.edso0.ru/U6A0T2Z1X

https://m.edsoo.ru/I6W5Z5L3V



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
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26

27

28

29

MPSIMBIX B MPOCTPAHCTBE.
CkpeuuBaromecs npsiMple.
[Ipu3Haku CKpemMBarOIIUXCS
npsambix. [lapannenbHbie npsMble
B [IPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM
napajyieIbHON JAHHOW MPSMO,
MIPOXOJIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallel Ha
JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapanienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapaIeIbHbIX
npsMbIX. Teopema o
CKPEIIHMBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOHMCTBA

napaJiieJIbHOI'O MPOCKTUPOBAHU.

N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH.
VYroa Mexay npsMbIMU

3aaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PaCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso00.ru/J9X4Z9V3V

https://m.eds00.ru/T3L2A9KA4T

https://m.eds00.ru/O0U1V2R4I



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
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31

32

33

34

35

ITonsATHA: MapauIeIbHOCTD
IPSIMON U TUNIOCKOCTH B
npocrpanctse. IIpusnak
[IapAJUIEIbHOCTH MIPSIMOU U
mockocTy. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIUUCIICHUE U I0KA3aTeJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOASAIIET0 Yepe3 JaHHYIO
MPSAMYIO Ha YepTexe U
MapaJIEIBHOIO IPYTrOM MPSMOIA.
Pacuér oTHOLIEHMIT

[TapannensHas npoekuus,
NPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi Kyda u
napauienenumnena. CeoncTaa
napauiesienune1a i MpU3Mbl

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napaineabHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MIPUHAUISKALLYIO TaHHOU

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edsoo0.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

CaolicTBa napajuiebHbIX
IUIOCKOCTEH: 0 napajuleIbHOCTU
MPSIMBIX TEPECEeYCHUS TPU
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IIJIOCKOCTEN TpeThben

https://m.edsoo.ru/S8H4P6L.8B

37

CaolicTBa napajuiesbHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajuieIbHbIX MPSMBIX,
3aKIIOYEHHBIX MEXIY
MapaieabHBIMU INIOCKOCTSIMU; O
MePECCUCHUH NPSIMOU C IBYMS
NapajuieJIbHbIMU TUIOCKOCTAMHU

https://m.eds00.ru/JOE9T2Z4N

38

39

40

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaJulesenuresa

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

https://m.eds00.ru/J9Z1G2K3Y

41

Brruncnenue UIMH OTPE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napajuleIenuIeie

https://m.eds00.ru/L1C714Q7S

42

[lepneHMKyIAPHOCTD NPSMON U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepnieH IUKYIAPHOCTD NPSIMOU U

https://m.edsoo.ru/L2C3BIM1F



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F

mockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOY,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIAPHON K INIOCKOCTU

https://m.edso0.ru/R9Q6P2P7D

45

46

47

[ImocKOCTH M EPIIEHIUKYIISIPHBIE
VM IIpSIMBIE B MHOTOI'PAaHHUKAX

IInockoctu u MNEPINCHAUKYJIAPHBIC
UM IIPAMBIC B MHOI'OT'PaHHHUKAX
Hepl’[eHI{I/IKy.]'Iﬂp M HAaKJIOHHAasd.

[TocTpoenue neprneHuKynsapa u3
TOYKH Ha MPSAMYIO

https://m.edsoo.ru/K5Z9K8W1F

https://m.edsoo.ru/J7S7G7R9R

https://m.edsoo.ru/UOF80O1T5Y

48

[lepnieHiuKynsip U HAKJIOHHAS.
[TocTpoeHune nepneHauKyIIspa us
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/H9H5P6A5Z

49

50

51

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpartHas)

Teopema o Tpéx
NepreHANKyIspax (npsamas u
oOpatHas)

VYron Mexay CKpelHBaOIIUMHUCA
TPSIMBIMH

https://m.edsoo.ru/L6J8G6YOL

https://m.edso00.ru/O1D710S6G

https://m.edsoo.ru/N3E9I19G2L

52

[Tonck neprieH MKy pHBIX
MPSIMBIX C IIOMOIIIBIO

https://m.edso0.ru/G2D4N3N9F



https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MEPIEHIUKYISIPHBIX TUIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHKE

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIBHON TMPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKINU

https://m.edsoo.ru/H8F5D4U60

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceueHmii kyoa,
MPU3MBI, IPABUIBHONW TMPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
POEKIINU

https://m.edso0.ru/G6E2G4F9X

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTI'OI'paHHHMKaxX

https://m.edsoo.ru/l401E8T3A

S7

[Ipu3Hak nepneHaAuKyJISpHOCTH
MPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

https://m.edso0.ru/G4B0S5L2H

58

59

60

[IpaBriIbHBIE MHOTOIPaHHUKH.
Pacuér paccTosHMil OT TOYKHU 10
IUIOCKOCTH

IIpaBUIIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

CrniocoObl OMyCTUTH
NEePICHUKYIISPbl: CHMMETPHS,
CIIBUT TOYKH MO TTapaJuIeIIbHON
IpsAMOI

https://m.edsoo.ru/Y8U9NOO3I

https://m.edsoo.ru/U9L8Z506G

https://m.edsoo.ru/Q603J0U3H

61

CnBur 1o HenmapaIeTbHOU

https://m.edsoo.ru/M1L7E7D6A



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

62
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64

65

Kontponbnas padota "B3anmuoe
pacIoyIOKEHUE MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEyToJIbHUKE, TeopemMa
KOCHHYCOB

IToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC MCTOABI
BBIUHUCIICHUS yIJIa MCKIY
IIpsAMBIMHA B MHOT'OTpaHHUKAX

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5A

https://m.edsoo.ru/I0OVONIN5SR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpanHssbIil yroi. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

https://m.edso0.ru/X7A6Z8N30

67

68

69

[TeprieHIUKYISIPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEM; TeOpEMaA O IIPSIMOK
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
TTOCKOCTH

IIpssMOyTONBHBIM
napaiesienumnesn; Kyo;

https://m.edsoo.ru/J4F9U6LIE

https://m.edso0.ru/DOO5T8POH

https://m.edso0.ru/J2B8Q2D10



https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

70

Teopema o nuaroHajv
MPSIMOYTOJIBHOTO
napajuleJIenuIe a U CIEICTBUE U3
HeE

https://m.edsoo.ru/P5H4F10Q1Z

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aUMHBIM PACTIOI0KECHUEM
IMPAMBIX W IIJIOCKOCTH

https://m.edso0.ru/Q3R0P4X4C

72

73

74

75

76

IToBTOpEHue: ckpelrBaroLecs
IpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJIaPTHBIX
MHOTOTpaHHUKAX

ITapa napanienbHbIX III0CKOCTEN
Ha CKPEIMBAIOINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSAX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

Beluncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIIEHAUKYIIPHON
IJIOCKOCTH

TpéxrpanHblii yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

https://m.edsoo.ru/B61303U7D

https://m.edsoo0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6WS8Z

https://m.eds00.ru/Q7G3E304D

https://m.edso0.ru/GON2H5L1K



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K

[Mudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOIO yriia

DneMeHTHI chepruiecKoit

77 FEOMETPUHU: T€OJEC3UNUECKHUE JINHUU https://m.edsoo.ru/G6S619N7S
Ha 3emie
K 6ota "y

78 OHTPOHBH?I paboTa TR I https://m.edsoo.ru/E3R7Z8K3P
paccTOsHUS
C .

79 - ACTEMATHEAtUbL SHAHHIH . https://m.eds00.ru/Y7YOCAMIP

MHOTOrpaHHHK U €T0 3JIEMEHTHI

I1 .B .

80 VIPaMILita. BRI THPANHA https://m.edso0.ru/U0QOK3X9V
[IpaBunbHas nupamuia
I1 T

81 PHIMA. 2 PAMAT I HATJIORHAA https://m.edso0.ru/T6Q3V7NIT
npusMsl. [IpaBuibHas npusma
[IpssMoit napayenenunes,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7U5A
napasiesnenunes, Kyo
B .

83 PUTYIIIBIE UM HOTOTPATTHIKH https://m.edso0.ru/C6H509W00
Teopema Ditnepa
Bbinmykiible MHOTOTpaHHUKH.

84 Teopema Diinepa. [IpaBuibHbIE 1 https://m.eds00.ru/S5T4Y9L2C
MOJIYIIPAaBHUJIbHBIC MHOT'OTPaHHHUKHN
K

85 " OHTPOIIbHAA pa6,(')Ta https://m.edsoo.ru/C7F1R4JOL

MHororpanHuku

1

86 OEITHE BETOPE B THOUKOUTH | https://m.edsoo.ru/L5L3A2WAG
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB https://m.edsoo.ru/Y607R8X50

88 Pa3nocTh BekTOpOB https://m.edso0.ru/B6X5W5WII

89 [TpaBwiio mapamienenuena https://m.edsoo.ru/Y7R20406E



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 https://m.eds00.ru/C9T808D8X
Pasnoxenue BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIEKAIIUX B 1 https://m.edso00.ru/19T903V5N
OJTHOM TIOCKOCTH

92 CkanspHoe pou3BeICHNE 1 https://m.edsoo.ru/COU6A7EQS

93 DBUHCICHHE yria MenLy 1 https://m.eds00.ru/G3U3FIGEM
BEKTOPAMH B IMPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.eds00.ru/T9S5E2Q4M

95 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edso0o.ru/\VV8C1B1N5I

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/D3R5Q6A1D

98 iic;in;wne 1 creTeMaTatu 1 https://m.edso0.ru/N3L3C7L9Z

99 O6O6erHHe 1 CHCTEMATH3ATI 1 https://m.edsoo.ru/W0Z4C7Y3K
3HaHUH

100 Hrorosas koHTposbHAs paboTa https://m.edso0.ru/R5C5M2X4V

101 HToroBast KOHTpOJIbHASA paboTa https://m.edsoo.ru/D8F2MOV7L

102 O6O6HVIGHH6 1 cHeTeMaTHatuA 1 https://m.edso0.ru/KON7X0B8K
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

[ToBTOpenue tems! "KoopauHarst

1 BEKTOPA Ha IUIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npocTtpascTse”
I1 "C

2 OBTOPEHIE TEMBI KajiﬂpHoe 1 https://m.edsoo.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpeHue Tembl "Boruucienue

3 yria MeXIy BEKTOpaMH B 1 https://m.edsoo.ru/Y9O8F5W0B
npocTtpaHcTBe"
[ToBTOpeHue Temsl "YpaBHeHue

4 MPSMOI, MPOXOASUIEN Yepe3 1B 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
v

5 PABHEHHE ILIOCKOCTH, HOpMAJIb, 1 https://m.edso0.ru/NOZ9M5B1P
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
v

6 PABHCHYE ILIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/J6Q3H7U4W
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax

7 BektopHoe npousBenenune 1 https://m.edso00.ru/E3T5Q9X10
e

8 HHefIHHe HEpaBeHCTRa, 1 https://m.edsoo.ru/M5B4P8R1M
JMHENHOEe MporpaMMHUpPOBaHUE
e

9 HHefI HPIC HEPABCHCTRA, 1 https://m.eds00.ru/J2R6V8J5T
JUHENHOE MPOrPaMMHUPOBAHNE
AHaTMTHYECKHE METOIbI pacyéTa

10 yIJIa MEXAY MPSIMbIMU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOI'OIrpaHHHUKax



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

11

AHaIIMTUYECKHE METO/IbI pacuyéTa
yria MeXIy IIOCKOCTSIMU B
MHOTOTpaHHHKaX

https://m.edsoo.ru/l1P912K6Y

12

13

14

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnenue pacctossHui OT

TOYKH JI0 TJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1M378S9B

15

KontponsHas padora
"AHanuTuueckas reoMerpus’”

https://m.edso0.ru/O6Y9N8J6F

16

17

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOT'OT'PAHHUKN

CeueHus MHOT'OI'PaHHHKOB:
METO CJIICO0B

https://m.edsoo.ru/Y507H6D2I

https://m.edso0.ru/\V0D1G9X1Z

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapamiensHbIe IPsIMBIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/USA8B2N7D

20

21

[TapannensHble pAMBIE U
MJIOCKOCTH: pacdy€T OTHOLIEHUI

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IJIOCKOCTHU: YTJIBI MCIKIY
CKPCIIUBAOIIHUMUCS ITPAIMBIMU

https://m.edso0.ru/G2F7Q7M3lI

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

23

[lepneniuKynsipHbIE NIPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYIISIPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OIPAHHUKOB

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIpax

https://m.edsoo.ru/M6EOE9A1]

https://m.edso0.ru/Z0B5T4K4Y

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

https://m.eds00.ru/S616Z2N2V

25

26

27

28

29

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaKEeHUS
moa00ust

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI IJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

ITmomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 01001t

[lnomaau ceuenuit
MHOT'OTPaHHUKOB: TUJIOLIAIHA

https://m.edsoo.ru/M8Y7R6C9P

https://m.edsoo.ru/P303B9P5Y

https://m.edsoo.ru/J3S0D8GSL

https://m.eds00.ru/T9A2X9T70Q

https://m.edso0.ru/N3G5E20Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

ITIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

31

32

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"
O06Bém Tena. O0BeM
IPSAMOYTOJIBHOTO
napasulesenuneaa

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

https://m.edsoo.ru/H9J2P1A4]

https://m.edsoo.ru/J517C2D2E

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpuyieckue 3a1a4u,
CBsI3aHHBIC C 00BEMOM
IPSIMOYTOJIBHOTO
napaiesienumea

https://m.edso0.ru/T1F1D116C

34

[IpuknamHbIe 3a1a9u, CBSI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/P6USYOIM1E

35

36

37

O0BEM MPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB NPSAMON TPU3MBI
[Ipuxiagaelie 3a1a4n, CBsI3aHHBIE
¢ 00bEMOM TIPSAMOI TPU3MBI

https://m.edsoo.ru/L3X90Q5V8M

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50416V

38

Brranciaenne 006EMOB Ten ¢
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

IIPU3MBI

39

40

41

Brruncnenne 06bEMOB Tell ¢
IIOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaMUIbI.

OtHolleHe 00bEMOB nmupamu/j ¢

00IIUM yTIIOM

®opmyna 00bEMa MUPaMUIbI.

OrtHolleHne 00HEMOB nmupamMu/ €

o0IIUM YTIIOM

https://m.edsoo.ru/L8T5DOMS8R

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

https://m.edso00.ru/S2M5U3G0K

43

44

45

CrepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
TTUPAMHU/TBI

[Tpuknanueie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

HpI/IKJ'IaI[HBIe 3aaa4u 110 TCMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTHPaMHUIBI

https://m.edsoo.ru/L6U20Q6S8K

https://m.edsoo.ru/G2P3V6P4C

https://m.edso0.ru/O3H9B7 X4V

46

[Ipumenenne 06bEMOB.
Brraucnenue pacctostHust 10
TUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

48

Kontponbnas padora "O0bEmM
MHOTOTpaHHHKA"

]_[I/IJ'II/IHI[pI/I‘-ICCKaﬂ IIOBCPXHOCTD,

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

00pa3yroue HUIHHIPUIECKON
MOBEPXHOCTHU

49

50

51

Munmusp. [psamoii kpyrosou
nuuHAp. Ilnomans nosepxHocTH
LUJUHAPA

Konunyeckas NoBEpXHOCTB,
o0pasyronye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue KoHyca IJIOCKOCTHIO,
NapauIeIbHON IIJIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/17V3W0V1B

https://m.edsoo.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

54

55

[Tnomans 6OKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA
[Tnomans 60KOBOM OBEPXHOCTU
Y TIOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpryuecKkue 3aa4u Ha
JI0Ka3aTeNNbCTBO U BBIYUCIIEHUE,
IIOCTPOEHUEM CEUCHUH
HUJIUHAPA, KOHYCa

https://m.edsoo.ru/A2N3J7D2Z

https://m.edsoo.ru/A0VOISL1K

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpryuecKkue 3a1a4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
WIMH]pA, KOHYyCca

https://m.edsoo.ru/J5SUOH2A2M

57

[Ipuknagnbie 3a1a4u, CBSI3aHHBIE
C HWJIUHIPOM

https://m.eds00.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

[Ipukiiaguelie 3a1a4u, CBsI3aHHbBIC
C TWIUHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

Cdepa u map

[Tepeceuenwue cdepbl u mapa ¢
iockocTrio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/D2M8Q1Q9M

https://m.edsoo.ru/Q0V2D9T2C

https://m.edso00.ru/T1S7U4C8E

62

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

https://m.edso0.ru/O4A7V3I3L

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3aa4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUECHUI
IJIOCKOCTBIO

CrepeomeTpuuecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUI
MJIOCKOCTBIO

[pukiagHbpie 3a1a4n, CBSI3aHHbBIE
co cthepoii u mapom

https://m.edsoo.ru/M1U5L5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

67

IToBTOpEHME: OKPYKHOCTh HA
IIJIOCKOCTH, BBIYUCIIEHUS B

https://m.edsoo.ru/F9C9G7A1V



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

OKPYXKHOCTH, CTaHJaPTHHIC
monoous

68

69

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

KontponpsHnas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0BeéM muuHapa. Teopema 06
00BbEME IPSAMOTro LUIMHAPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edsoo.ru/S4D1E8J7S

73

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
unterpana. O6béM KoHyca

https://m.edso0.ru/G2P3E3T9N

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMJIMH/Ipa, KOHYCa
[TpuknanHblie 3a1a4M MO TEME

"OO0BEMBI U IUIOMIAIN
noBepXHOCcTEN Ten"

https://m.edsoo.ru/H0Z3J5B0L

https://m.edsoo.ru/ROB3L5Q3H

https://m.eds00.ru/GOM9IN4VIR

77

O06béM 1mapa 1 mapoBOro
cektopa. Teopema 00 06bEMe
mapa. [lnomans chepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

00BEMOB 11apa, I1apOBOTO
CETrMEHTA U IapOBOTO CEKTOPa

78

[IpukitagHblie 3ana4m 1o TeMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIIAJIbIO
cdepsl. COOTHOMICHUST MEKTY
TUIOINAISIMHA TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

https://m.edsoo.ru/F2B9V6K3V

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne o0béma npu
nogobun. CtepeomMeTpuyecKue
3a/1a4yM, CBSI3aHHbBIE C
BBIUKCJICHHEM 00BEMOB TEN U
IJI0IaIe TOBEPXHOCTEN

https://m.edso0.ru/Y7S7CONOM

80

KonTponsHas padora "[Tnomaam
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX

TCII

https://m.edsoo.ru/E7Y1D1J8F
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JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO puryp. OOmue
CBOICTBA JBHKCHUHN

https://m.edso0.ru/P8X9Y9K9N

82

Buap! n1BukeHnil: napamiebHbIN
MEPEHOC, EHTPAJIbHAS
CUMMETpPHUS, 3€pKaJIbHAs
CHMMETpPHUS, TOBOPOT BOKPYT
IpSAMOi

https://m.edsoo.ru/F5A906K6N

83

84

[IpeoOpazoBanms mo100wus.
[Tpsimast u chepa Ditnepa

FCOMeTpI/ILIeCKI/IC 3aga4u Ha

https://m.edso0.ru/X0U1R7EOM

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

MMPUMCHCHUC NBUKCHUA

85

86

87

88

89

90

KoHntposbnas padota "BekTopsl B
npocTtpascTae”

O6o06matomee moBropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3allus 3HaHU:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEeMAaTH3aIus 3HaHUH
"BexTopsl B mpocTpaHcTe"

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMaTH3alIMs 3HAHUM
"BexTops! B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MOHSITUH U METOJOB Kypca
reometrpun 10—11 xmaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOrpaHHHUKa"

Ob6o6maromee nosropenue 11
HOHSATHI U METO/IOB Kypca
reomerpun 10—11 kmaccos,
cucreMaruzanus 3HaHui: "O0beM
MHOTOTpaHHHKA"

https://m.edsoo.ru/L9T1Y8E7S

https://m.edsoo0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VIN

https://m.edso00.ru/X1L4M9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P

91

92

93

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[Lonaau moBEpXHOCTU U
00BEMBI KpyTJbIX TET"

O6o06matomee moropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"Ilnomaam moOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL1I

https://m.edsoo.ru/A2T8K400H

94

95

Wrorosas koHTpoJsibHasA paboTa

IToBTOpEHME, 0000IICHUE 1
cUCTEMATH3aLUs 3HAHUN

https://m.edsoo.ru/P6R5P8U7U

https://m.edsoo.ru/C7F7Y 326K

96

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKH U e€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ROCOESD10

97

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/M8M4H1Y 2T

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D

99

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

https://m.edsoo.ru/USL3A9HS8I

100

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/A7M5S2P5M

101

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPaHHBIA YroJ, TpaHH IBYTPaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHMKOB (IIMpamMuzaa, IpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, ITapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIE/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXOXKJAEHUWE T'€OMETPHUYECKUX BEIUYMH MO 0oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH JO TPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

PEHICHUN CTAHAAPTHBIX MATCMAaTUYCCKHUX 3ala4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA IPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHUEeM (OpMYN, BBIYHCIATH COOTHOIICHUS MEXKIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(OpMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J1aHbl B IBHOH (popme
718 [IpumensaTs mpocTeiliine MNpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpumMeHsTH MONydeHHBIE 3HAHMUS HA MPAKTHKE: aHAJIM3UPOBATH pealbHBbIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha $3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHble C  HaXOXKICHUEM
reOMEeTPUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OmnepupoBaTh MOHITHUSIMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH Tl  BpalleHus,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa IIPHU CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMMA: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCT@ﬁIHPIC nporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUICCKUX 3a/1avd

HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKU3HHU, paCllO3HABATh IPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIUpOBaHHOM MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSAMOM U IIIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpumsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMHJia U MPAaBUIIbHBINA TeTpasap, kyo. Ilpeacrasienue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIANNM YCEYEHHOM NMUPaMUIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaas MOBEpXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHarmu Ten BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UIMHPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I IPU PELICHUHA TEOMETPUUECKHX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Binanenue wmeromamMu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NPUBOAUTH HMPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AOKA3aTCIIBHBIC PACCYXXACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 JPYTux y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIO, LEJNOE YHUCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETIEHD C
palMOHATILHBIM MOKA3aTEeNeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTeseM,
JorapupmM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Init
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4y; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BHIUMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
paliOHaJIbHBIX ~ BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, reoMeTpuiCCKad



nporpeccusi, OeCKOHEYHO YyObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEePUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apuPMETHUYECKUe JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3%3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbII
UHTErpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXOJUTh HAWOOJIbIIME WM HAUMEHbIIWE 3HAuYeHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTH4YecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHUsT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOrO MOACIMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIUYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HauMEHbIIIEe 3HAUEHUs], pa3Max, JUCIEepCHusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
UHQOpPMALIMI0 C [OMOIIBIO TabauIl W JAuarpaMM; HUCCIEl0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCJIE C IpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpapUuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpeACICHHUN I PElICHUs 3a71ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA;, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YHCIO COYCTAHMHU,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTb INOHATHUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIJia, IUDIOCKUN YroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIM YIroj, CKPEeLUBAIOLIUECS IPAMBIE, TAPAJLIENBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKAy IPIAMbIMHU,
Yroa MEXAy IpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INUIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4U

10

YMeHue omnepupoBarh MOHSATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapaijenenumnesn, Npu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHIPA,

napamiCJIibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO ANEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeaeneHus U3ydaemMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccudukanuioo Guryp 1mo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00UsS, MOAO00HBIE (UTYPBI; YMEHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 33/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIAJb TOBEPXHOCTH), HCHOJIb3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJUIeNIeNUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCKTOPHI)II\/'I u KOOpI[I/IHaTHLII\/’I MCETO

AJI peHICHUA TrCOMCTPHUICCKUX 3ada4 1 3aJia4 JpYyTHUxX y‘I€6HBIX npeaAMETOB

YMeHnue BBI6I/IpaTL HO,I[XO,I[?IH_II/Iﬁ MCETOJ IJId pCHICHUS 3ala4u; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLCHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe QyHKUMU. [lepuognueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLIMS C HaTypajlbHbIM M LEdbIM Ioka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yaknumit. CsoiicTBa  (HyHKIMIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢yHkiuu. [Ipou3BoHbIE II€MEHTAPHBIX (PYHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






