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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yuenus. Coaep:kaHnue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
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.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYroyibHas NUpamMUAa U MPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUS NPABWIBHBIX MPHU3M, CHUMMETpHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
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.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus 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 cdepsl miockocThio. [IoHsATHE MHOrOrpaHHuKa,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), 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 npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OTtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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 I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, TPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoOIlecca, a TaKXKE BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

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,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jMdle U CXOJCTBO MO3ULIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalNd U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» W HHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJECKaTh, MPeoOpPa3OBBIBATh M HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeUIeHHs] MaTeMaTH4ecKd  CPOopMYTUPOBAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
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 JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY), CEUEHUS 111aAPa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU 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 CUTyallUM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jl:;n Tema ypoka Beero Kontposbubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTshI padoThI pecypenr

OcHOBHBIE IIpaBUIa U300pAKEHUS HA

1 PHEYHIE IUTOCKOCTH, HapalICIbHbIX 1 https://m.eds00.ru/588c85b2
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[ToHsATHS cTepeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

2 OcHoBHbIC NPaBHIa H300pWACHIA Ha 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IJIOCKOCTH, MapajIebHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsiTyst: mepecekaronecs

3 TUTOCKOCTH, MTEPECEKaI0INecs IpsMast 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTD; TOTYIPOCTPAHCTBO
[TonsTHs: nepecexaroumecs

4 IIJIOCKOCTH, IIEPECEKAIOIIUECS IpsIMast 1 https://m.edso00.ru/76122161
U TUIOCKOCTB; ITOJIYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne

5 IIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCcyIecTBYIOIINUX 0ObEKTOB

6 MuororpartHiit, Hobpaxerie 1 https://m.edso0.ru/4284be8b

MPOCTEHIINX MPOCTPAHCTBEHHBIX



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

¢buryp, HeCyIeCTBYIOIINUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE

cieactsus u3 Hux. CrmocoObl 3a1aHust

MPSIMBIX U TIJIOCKOCTEH B 1
npoctpancTBe. O003HAYCHUS MTPSMBIX

1 IIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

11

12

N306paxkenue ceueHni nupaMuibl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT

yepe3 ux péopa. M3obpaxenue

nepeceyeHust MoJIy4eHHbIX 1
nockocrel. PackpamvBanue

IIOCTPOEHHBIX CEYEHUI Pa3HBIMU

[[BETaMH

N300paxeHne CeYeHn MUpaMuIbL,

Ky0a 1 IPU3MBI, KOTOpPBIE IIPOXOASAT

yepes ux péopa. Mzobpaxenue

nepecevyeHus MoIyYeHHBIX 1
mockocrel. PackpammvBanue

MMOCTPOCHHBIX ceueHnuu pa3sHbIMHU

oBEeTaMn

N300pakenue ceueHni mupaMuipl,

Ky0a U IPU3MBbI, KOTOPBIE TPOXOJISAT

yepe3 ux péopa. M3obpaxenue 1
NEPECCUCHUS MOJTYIYCHHBIX

II0CKocTel. PackpammBanue

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[IBETaMU

13

N306pakenue ceueHni nupaMuipl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepes ux péopa. Mzobpaxenue
MEePECEUCHUS TTOJTYUCHHBIX
IJI0CKOCcTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/9cf3b9bf

14

Meton cnenoB 1Sl TOCTPOEHUS
CEUYECHUU

https://m.edsoo.ru/1b2f91f7

15

16

17

18

Mertopn cienoB Ui HOCTPOCHHUS
ceueHuil. CBoMCTBa nepecedyeHnit
IPSIMBIX U IJIOCKOCTEN

Merton cieoB UIsl MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHue BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOEHUS

ITocTpoeHne ceueHuii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha péOpax.
Co3aHne BBIHOCHBIX YepTexel u
3aIUCh IIAr0B MOCTPOCHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3aHue BBIHOCHBIX YepTexen U
3aIMCh AroB MOCTPOCHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

[TocTpoeHue ceuenuii B nupaMue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3aH1€ BEIHOCHBIX YEepPTEkKEN U
3aIKCh IIaroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

IToBTOpenue nnanumerpun: Teopema
0 MPONOPLIMOHAIIBHBIX OTPE3KAX. 1
[Tono6ue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha

BBIHOCHBIX 4yepTexax. Mcropus 1
Pa3BUTHS TITAHUMETPHUH U

CTEPEOMETPUH

https://m.edsoo.ru/c5a497c4

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbIx B
npocrtpaHcTBe. CkpemmBarommecs
npsimble. [Ipusnaku
CKpCIIUBAIOIINXCA IPAMBIX.
[TapamiensHble IPSIMBIE B
IPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMO1
napasuleIbHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAaIIel Ha
JlaHHOM mpsimMoi. Jlemma o
MEePECEUCHUH MapaIeNIbHBIX MPAMBIX
IJIOCKOCTBIO

https://m.edsoo.ru/abae516e

https://m.edsoo.ru/chfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamnenbHOCTh TPEX MPSIMBIX. 1

https://m.edsoo.ru/5allad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

Teopema 0 TpEX mapayIeabHbIX
npsaMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

27

[TapayensHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOICTBA NapaJlJICILHOTO
npoekTHpoBanus. M3o0paxenue
pa3HbIX GUTYp B MapajieIbHON
MPOEKIIUU

https://m.edsoo.ru/f275db49

28

lenTpanbpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy NPSIMbIMHU

https://m.edsoo.ru/7ca4fa2f

29

30

3agauun Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacIoJIO)KEHUEM PSIMBIX B
IPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63

31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

[TocTpoenue ceuenusi, MPOXOIAIIETO
yepe3 JaHHYI0 TPSIMYIO Ha YepTexe 1
MapajuiebHOTO JIPYrod MpsSMO.

https://m.edsoo.ru/49ffaffl



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
https://m.edsoo.ru/53ab7cfd
https://m.edsoo.ru/1737fd63
https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1

Pacuét oTHOILIEHU]

33

[NapamtenbHast mpoeKus,
MMPUMCHCHHUC IOJI MOCTPOCHUA
ceueHHi KyOa U mapajuiesenuIeaa.
CaoiicTBa napajuiesienuneaa u
[IPU3MBI

https://m.edsoo.ru/ac13686d

34

35

36

37

[TapannenbHbIe IIIOCKOCTH.
[Ipu3Haky mapajuieIbHOCTH IBYX
IJIOCKOCTEN

Teopema 0 mapamienbHOCTH U
€TUHCTBEHHOCTHU MJIOCKOCTH,
MIPOXO/SIIEH Yepe3 TOUKyY, He
MPUHAJICKALLYIO TaHHOU MIIOCKOCTH
U CJICJICTBUS U3 HEE

CBoiicTBa napayyieabHbIX
MJIOCKOCTEM: O MapajieIbHOCTH
MPSIMBIX MIEPECEUEHUS TIPU
MIEPECEYCHU N IBYX MapajlIeiIbHbIX
MJIOCKOCTEN TpEeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
MapaJuIEIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXIY
MapaJyIeIbHBIMH TUIOCKOCTSAMH; O
MIEPECEUECHUH NPSIMOU € JBYMS
NapaJyIeIbHBIMU TNIOCKOCTSMH

https://m.edso0.ru/b936e992

https://m.edsoo.ru/6be9fbea

https://m.edsoo.ru/6c42af37

https://m.edsoo.ru/e157c6f7

38

[ToBTOpenue: Teopema Iludaropa na
TUTOCKOCTH

https://m.edso0.ru/9ccc55d3

39

[ToBTOpEHUE: TPUTOHOMETPHUSL

https://m.edsoo.ru/e6¢98c7c



https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
https://m.edsoo.ru/6be9fbea
https://m.edsoo.ru/6c42af37
https://m.edsoo.ru/e157c6f7
https://m.edsoo.ru/9ccc55d3
https://m.edsoo.ru/e6c98c7c

MpAMOYT'OJIbHOT'O TPCYIOJIbHHUKA

40

41

CgoiicTBa Ky0a 1 MPSMOYTOJIBHOTO
napajuiejenumneia

Brruncnenue JMH OTPE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Mapajuieenureie

https://m.edsoo.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

42

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

https://m.edso0.ru/5682d452

43

[IepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipru3nak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM,
IIPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U EPIEHIUKYIIAPHOU
K TUIOCKOCTH

https://m.edso0.ru/c93542b5

45

46

[I;mockocTH M NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/62fc55e3

https://m.edso0.ru/76464a93

47

[leprieHquKynAp ¥ HaKJIOHHASI.
[TocTpoenue nepneHauKyIsipa u3
TOYKH Ha MPSIMYIO

https://m.eds00.ru/818779e7

48

[leprieHquKynAp ¥ HaKJIOHHASI.
ITocTpoeHne nepneHauKyIIsapa us3
TOUYKHU Ha MPSIMYIO

https://m.eds00.ru/bh9366929



https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
https://m.edsoo.ru/62fc55e3
https://m.edsoo.ru/76464a93
https://m.edsoo.ru/818779e7
https://m.edsoo.ru/b9366929

49

Teopema 0 TpEX NepHEeHAUKYIIAPAX
(mpsimast 1 oOpaTHast)

https://m.edsoo.ru/13ca2779

50

51

Teopema 0 TpEX NEepHEHAUKYIIAPAX
(mpsimast 1 oOpaTHast)

VYros Mexay CKpeLUBaOIUMUCS
IPSIMBIMU

https://m.edsoo.ru/7e55435e

https://m.edsoo.ru/4d5fb41d

52

[Tonck neprneHIuKyIapHBIX MPSAMBIX €

MOMOIIBIO EPIIEHANKYISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

55

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, NpU3MBlI,
HPaBUIBHOMN MUPaMHUBI C TOMOIIBIO
OpPTOrOHAJILHOW MPOEKIUH
[TocTpoenue ceuennii kyoa, MpU3Msl,
IIPABWJIBHOM MUPaMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

https://m.edsoo.ru/c82fe87¢c

https://m.edsoo.ru/fc377c51

https://m.edsoo.ru/56c8faa4

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuit B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/bal7c527

57

[Ipu3Hak nepneHauKyIIpHOCTH
MPSAMON M TNIOCKOCTH KaK CIEICTBHE
CUMMETPHUH

https://m.edsoo.ru/3b72c654

58

59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
ILIOCKOCTH

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccTossHUI OT TOYKH 10

https://m.edso0.ru/2ae86¢5b

https://m.edsoo.ru/b33d2119



https://m.edsoo.ru/13ca2779
https://m.edsoo.ru/7e55435e
https://m.edsoo.ru/4d5fb41d
https://m.edsoo.ru/9eceb7da
https://m.edsoo.ru/c82fe87c
https://m.edsoo.ru/fc377c51
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IIJIOCKOCTH

60

61

CniocoObl 0nyCTUTh
NEPIEHIUKYIISAPBL: CHMMETPHUS, CIBUT
TOYKH 110 apaJuIeIbHON IIPAMOM
Casur 1o HenapasuieJIbHON IPsSMOH,
WU3MEHEHUE PACCTOSHUM

https://m.edsoo.ru/ch1b137c

https://m.edsoo.ru/2625aldb

62

KonTtponsnast padora "B3anmuoe
pacmoIoKeHUe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEeHME: Yroy Mexay NpsSMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

65

66

[ToBTOpEHME: yroym Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/Ie METOABI
BBIUUCIICHUA yIjIa MCXKIAY IPAMbIMU B
MHOTI'OIrpaHHHUKax

JIByrpansslii yroa. CBOICTBO
JMHENHBIX YTJIOB IBYTPAaHHOTO yria

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee

https://m.edso00.ru/3922fc23

67

[TeprieHIUKYIISPHBIC TIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIeHIUKYISIPHBIX TIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN

MEePIEHINKYIISIPHBIX TPETheH

https://m.edsoo.ru/16c95c3a



https://m.edsoo.ru/cb1b137c
https://m.edsoo.ru/2625a1db
https://m.edsoo.ru/b5bc8eec
https://m.edsoo.ru/6f93bcdf
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IIJIOCKOCTH

69

70

71

[IpsamMoyrosbHBIN TapauieIenune];
KyO; U3MepeHusi, CBOCTBa
IPSIMOYTOJIBHOTO TIapajuieenuIena

Teopema o AuaroHayu
MPSMOYTOJIBHOTO Napajuiesienuinena u
CIIEICTBUE U3 HEE

CTepeOMeTpI/I‘leCKI/Ie " IIPUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PacCIIOJIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119e38

72

[ToBTOpEeHUE: CKpenUBaOILKECs
IpsIMBbIE, TApaJIENIbHbBIE TUIOCKOCTH B
CTaHIapTHBIX MHOIOIPaHHUKAX

https://m.edso0.ru/1144c324

73

[Tapa mapannenbHBIX MIIOCKOCTEH HA
CKPEIIUBAIOIINXCS MPSIMBIX,
paccTosiHue MexIy
CKPELIMBAIOIIMMUCS PSIMBIMH B
MPOCTHIX CUTYaLUAX

https://m.edsoo.ru/cfca9ebf

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MTOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H

https://m.edsoo.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e



https://m.edsoo.ru/52c88814
https://m.edsoo.ru/d47cac87
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CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DJIeMEHTHI CHEPUIECKON TeOMETPHH:

77 1 https://m.edso0o.ru/82ba2777
reoIe3MUeCKUe JTMHUU Ha 3emiie
K 6ora "y
78 OHTpOHLHE:ﬂ PaboTa TR | 1 https://m.edso00.ru/69a7d942
paccTosTHUSA
C o
79 HCTEMATHEATIE SHAH . 1 https://m.edsoo.ru/dd1173e8
MHOFOFpaHHI/IK U €10 DJIEMCHTHI
IT .B .
80 VDAMIAA, /IRt TP 1 https://m.edsoo.ru/51ff5abc
[IpaBuibHas nupamua
IT LT
81 PH3MA. 2 pAMAT  HATJIOHHAA 1 https://m.edso0.ru/68bb5bec
npu3msl. [IpaBunbHas mpusma
[Ipssmoit napaienenunen,
82 MPSIMOYTOJIBHBIN MapajuieTenuIIe], 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 Izmymme MHOTOTPAHHHIH. 1 copema 1 https://m.eds00.ru/86151552
Ditnepa
Brinykisle MHOrorpanHuku. Teopema
84 Oiinepa. IIpaBunbHbIE 1 1 https://m.edso0o.ru/624c65e7
HOJTYTIPaBHIbHBIE MHOTOTPaHHUKH
K 0
85 | CHTPOJIbHA pa ,(,)Ta 1 https://m.edso0.ru/9ac392c8
MHororpanHuku
IT
86 QTS BERIOPA Ha THIOUROCEHL B & 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 PazHoCcTh BEekTOPOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuno napamnenenunena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dcl



https://m.edsoo.ru/82ba2777
https://m.edsoo.ru/69a7d942
https://m.edsoo.ru/dd1173e8
https://m.edsoo.ru/51ff5abc
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Pasnoxxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHON 1 https://m.edso0.ru/92765464
TUIOCKOCTH

92 CkansipHO€ ITPOU3BEIECHNE 1 https://m.edsoo.ru/fd6b44a5
B

93 BITHCIICIIE YITIa MEXULY BekTopant 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226

98 O6O6IEIGHH6 1 CHCTeMATHEAMA 1 https://m.eds00.ru/22247c8c
3HAHUH
O06001IeHNEe U CHCTeMAaTU3aIS

99 . 1 https://m.edsoo.ru/eb16c6la
3HAHHH

100 HToroBast KOHTpOJIbHAsA paboTa https://m.edsoo.ru/eca25dd6

101 Hroroas xoHTpoabHas paboTa https://m.edsoo.ru/13be7183

102 0606%@{“6 1 CHCTEMATHSATIA 1 https://m.edso0.ru/c8863892
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/92765464
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https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

[ToBTOopenue Tembl "KooparHaTel

1 BEKTOpa Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocrpaHcrae”
[ToBTOpenue Tembl "CkansipHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue Temsl "Borunicienue

3 yriia MEXy BEKTOPaMH B 1 https://m.edsoo.ru/ecb2a824
npocrpaHcrae”
[ToBTOpeHue TeMsl "YpaBHeHHE

4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VYpaBHEHHUE MIIOCKOCTH, HOPMaJb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHUE TIOCKOCTH B OTpe3Kax
VYpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHUE TIOCKOCTH B OTpe3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeliHbIE HEPAaBEHCTBA, JUHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MporpaMMHUpPOBaHUE
JImHeitHpIe HepaBEHCTBA, TUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MpOrpaMMHUPOBaHUE
AHaIUTUYECKHE METO/IbI pacuéTa

10 ARLP 1 https://m.edsoo.ru/d1fa9d71

yria MeXIy MpsIMbIMU B
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https://m.edsoo.ru/d1fa9d71

MHOTI'OrpaHHUKax

AHanmuTnyeckue METOAbI pacqéTa

11 yria MeX1y IJI0CKOCTSMU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAX
dopmyna pacCTOSIHUSA OT TOUYKH JI0

12 pMysa p A https://m.edsoo.ru/5b56823d
IJIOCKOCTH B KOOPJIMHATAX
Haxoxxnenue paccTosIHUI OT TOUKHU

13 A P https://m.edsoo.ru/9ef42fa7
710 TJIOCKOCTH B KyOe
Haxoxnenne paccTossHUM OT TOUKHU

14 JI0 TUTIOCKOCTH B MIPaBUIILHOM https://m.edsoo.ru/25bclef2
UpaMuIe
KonrtponsHasa pabora

15 " P P " https://m.edsoo.ru/1f7ea33f

AHaMTHYECKass TE€OMETPHS

CeueHusI MHOTOT'PAaHHUKOB:

16 P https://m.edsoo.ru/416bc79c
CTaH/IapTHbIE MHOTOTPAHHUKH
CeuyeHust MHOTOT'PAaHHHUKOB: METO

17 P A https://m.edsoo.ru/1273ffh9
CIIEIOB
CeueHnsi MHOTOTPaHHUKOB:

18 CTaHJapTHbIE TIIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
[MapamiensHBIE IPSIMBIE U

19 P p https://m.edsoo.ru/e4b889fd
IJIOCKOCTH: TapaiebHbIE CeUeHUs
ITapamnensHblie IpsIMEIE U

20 P p . https://m.edsoo.ru/b12282ed
TJIOCKOCTH: Pacu€T OTHOIIECHUHN
[TapannensHbie MPsMBbIC U

21 IJIOCKOCTH: YIJIBI MEKIY https://m.edsoo.ru/bd78ac3a
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU

22 [lepnieHIuKynspHBIE IPSIMBIE U https://m.edsoo.ru/f767e671



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/1f7ea33f
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a
https://m.edsoo.ru/f767e671

IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[lepnieHIuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
HEPIICHIUKYIIApax

https://m.edso0.ru/9392d44f

24

25

26

[IepnenquKynsipHbIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIst
Iomaaen, COoOpakxeHUs MO00MS
[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

27

[ToBTOpEHME: TIOMAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

https://m.edsoo.ru/fc911a8e

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:

TUTOIIA N TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00HUs

https://m.edsoo.ru/d81cea87

29

30

IInomanu cedenuit MHOT'OI'PaHHUKOB:

IJIOLIa/Id TOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaXeHUs MOA00H S
Konrponsnas pabdora "[loBTopenue:
MHOT'OTpaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

https://m.edso0.ru/83b98d39

https://m.edsoo.ru/d2658ebhd



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
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https://m.edsoo.ru/fc911a8e
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31

O05BéM Tena. O0beM
IPSIMOYTOJIBHOTO MapajuIesenuie/ia

https://m.edsoo0.ru/826e23fb

32

33

34

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paTtype Ky0a; 0 TPHCEKLUH yriia
CrepeomMeTpUUeCKUE 3a/1auH,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO Mapauiesenuea
[puksaaHbie 3312491, CBSI3aHHBIC C
BBIYKCIICHHEM 00bEMa
PSIMOYTOJIBHOTO Mapauiesenuea

https://m.edsoo.ru/522e867e

https://m.edso0.ru/2667e6de

https://m.edsoo0.ru/41398a71

35

36

37

O0BEM NpsAMOI TPU3MBI

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHbBIE C BBIUMCIIEHUEM 00BEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3aa4u, CBSI3aHHbIE C
00BEMOM MPSIMOI MPU3MBI

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/lee258f4

https://m.edsoo.ru/5b64ebdb

38

Brruucnenne 0o05EMOB TeI €
TIOMOIIBIO OIIPENEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brraucienne 006EMOB TEII C
TIOMOIIBIO OMTPEEIIEHHOTO
uHaTerpana. O0bEM TupamMuabl

https://m.edsoo.ru/c4e2e5c6

40

41

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNE 00HEMOB TUPAMHUT C
00IIUM yTIIOM

dopmyna 06bEMa MUPaAMUIBL.
OTHomIeHne 00bEMOB MTUPAMUJL C

https://m.edso0.ru/91672d2f

https://m.edsoo.ru/5bcdeb66
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O0IIKM YTIIOM

42

43

CrepeoMeTpriecKue 3a1auu,
CBsI3aHHBIE C 00BEMAMU HAKJIOHHOMN
MPU3MBI

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

https://m.edsoo.ru/cfbc984c

https://m.edso0.ru/95db2799

44

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOH TIPU3MBbI

https://m.edsoo.ru/55d4f1b7

45

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIE C
00BEMOM TTUPAMH/TBI

https://m.edso0o.ru/9d64515e

46

47

[Ipumenenune 00bEMOB. BerunciaeHue
pacCTOsIHUSA 10 IIIOCKOCTH

KonrtponsHas padora "O0béM
MHOIOrpaHHHKa"

https://m.edsoo.ru/4e19ech6

https://m.edsoo.ru/db67181c

48

HHJII/IH}IPI/I‘I@CK&S[ HOBerHOCTI),
oOpa3zyromue NUINHIPHIECKOM
IIOBEPXHOCTHU

https://m.edsoo.ru/278d4dfd

49

50

51

Hunuaap. [psamoit kpyroBoi
umuHap. [Inomaas moBepXHOCTH
HWIMHIpa

Konnueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOn
noBepxHocth. KoHyc

Ceuenue KoHyca MJIOCKOCTHIO,
napaiesIbHOM TIIOCKOCTH OCHOBAHUS

https://m.edsoo0.ru/f83ee683

https://m.edsoo.ru/bcdfefab

https://m.edsoo.ru/2e5al1f29

52

VYceuénnsiii konyc. M3o0paxeHue

https://m.edsoo.ru/475fea2c



https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
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https://m.edsoo.ru/9d64515e
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https://m.edsoo.ru/475fea2c

KOHYCOB U YCEYEHHBIX KOHYCOB

53

54

[Tnomans 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

[Tnomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9ac1444e

https://m.edso0.ru/1325f3dd

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MOCTPOCHUEM CCUCHHI IIMIIMH/IPA,
KOHYyca

https://m.edso0.ru/76844cf?2

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH LUIMHAPA,
KOHYyca

https://m.edsoo.ru/c3a8bde9

S7

58

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM
HpI/IKJIa,I[HLIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

59

60

61

62

Cdepa u map

[Tepeceuenue cheps! u mapa c

miockocThio. Kacanue mapa u cdepsl

IJI0CKOCThI0. By u n3obpaxkenue
mapa

[Tepeceuenue chepsr u mapa c

riockocThio. Kacanue mapa u cepbl

IJI0CKOCThI0. Bua u n3obpaxkenue
mapa

VYpasuenue chepsl. [Lnomans chepol

U e€ yacrteu

https://m.edsoo.ru/fb7912bh1

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

https://m.edso0.ru/2474b359



https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
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63

Cummerpus chepsl u mapa

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCIbCTBO U BBIYHCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeIbCTBO U BEIYUCIIEHUE,
CBsI3aHHBIE CO cpepoli U mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

67

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC CO

cdepoii u mapom
[ToBTOpEHHUE: OKPYKHOCTD Ha
TUIOCKOCTH, BBIYMCIICHUS B

OKPY’KHOCTHU, CTaHAAPTHBIC HO,[[06I/I$I

https://m.edsoo.ru/95a815fb

https://m.edsoo.ru/67dda7ee

68

Pazauunsie KOM6I/IHaHI/II/I TCII
BpallCHUA U MHOTOTPAaHHUKOB

https://m.edsoo.ru/447414f7

69

70

3amaun o TeMe "Tena u
MOBEPXHOCTHU BpareHus"
3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

71

KonTponbhas pabota "Tena u
MIOBEPXHOCTHU BpameHus"

https://m.edsoo.ru/e8a547f6

72

73

O6veém mumHapa. Teopema 00
00BEME MIPSMOTO ITUITUHIPA
Brruncienue 00EMOB TEI C
IMOMOLIBIO ONIPEACIEHHOTO

https://m.edso0.ru/961d78a8

https://m.edsoo.ru/8cf5adc7
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uHTerpaia. O6bsEM KoHyca

74

75

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTU KOHYCA
CrepeomeTpHryuecKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
IUJIMHIpA, KOHYCa

https://m.edsoo.ru/172d4f55

https://m.edsoo.ru/29beaf77

76

[IpukiiagHeie 3aga4u 10 TEME
"O06BEMBI U IIIOIIAN TOBEPXHOCTEH

TCI

https://m.edso00.ru/88d75145

77

OO0BEM 11apa U MApOBOTro CEKTOPA.
Teopema 06 06béme trapa. [lnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BBIYMCIICHUEM 00BbEMOB
11apa, mapoBOro CerMeHTa u
IIIAPOBOTO CEKTOpa

https://m.edsoo.ru/e5667d27

78

79

80

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IUIOIIAbI0 CEpHI.
CooTHoIeHUsT MeXAY IUIOLaIMU
MOBEPXHOCTEN U 00bEMaMU
MOJIOOHBIX Tel

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenue o0nEma mpu mogo0uu.
CrepeoMeTpHuuecKue 3aaauu,
CBSI3aHHBIE C BBIYHCIEHUEM 00bEMOB
TeJ U MJIoIa/Iel TOBEPXHOCTEM

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/5efcff8e

https://m.edsoo.ru/26cleada

https://m.eds00.ru/91c864f2



https://m.edsoo.ru/172d4f55
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81

JIBH>KEHUS POCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (puryp. OOmIMe CBOMCTBA
JIBUKCHUHU

https://m.edsoo.ru/e8d891e8

82

Buapl 1BukeHUI: napaieIbHbIN
MIEPEHOC, LEHTPAJIbHASL CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT MPSIMOM

https://m.edsoo.ru/75255d4b

83

84

85

[IpeobpaszoBanus mompoowus. [Ipsmas u
cdepa Diinepa

['eomeTpHuuecKre 3a1a4n Ha
PUMCHEHHE JIBHKCHUS

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

https://m.edso0.ru/d168c275

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/daeb232d

86

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTU3alMsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
IIJIOCKOCTEHN B mpocTpaHcTBe"

https://m.edsoo.ru/ff53f867

87

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
CHCTEMAaTHU3allMs 3HAHWI:
"[lepnieHIUKYASIPHOCTD NMPAMBIX U
IJIOCKOCTEH B MpocTpaHCcTBe"
O6o061matomee nopropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuun 10—11 kiaccos,

https://m.edso00.ru/89b29e3d

https://m.edso0.ru/71e78941
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cUCTEeMaTu3alus 3HaHui: "BekTopbl
B MpocTpaHcTre"

89

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
CUCTEeMaTu3alus 3HaHui: "BekTopbl
B MpocTpaHcTre"

https://m.edsoo0.ru/25f8ecf8

90

O6o6maromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucteMaTtu3anus 3Hanuii: "OobemM u
IJIOLIA/Ib TOBEPXHOCTHU
MHOTOIpaHHUKa"

https://m.edso00.ru/68371e98

91

O6o6maromee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucrtemaTusaius 3Hanui: "O0beM 1
TJIOIA/Ib TIOBEPXHOCTHU
MHOIOrpaHHHKa"

https://m.edso00.ru/81595c6hb

92

93

O6o0maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHuii: "OObeM u
IJI011IaIb TOBEPXHOCTHU
MHOrOrpaHHHuKa"

O6o061matomee nopropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucreMaTtu3anus 3Hanuii: "Ilnomaan

https://m.edsoo.ru/6d737c4c

https://m.edsoo.ru/5752266a
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MOBEPXHOCTU M 00BEMBI KPYTIIBIX

TEI

94

O6o6maromee nopropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10-11 xaccos,
cucreMaTtu3anus 3Hanuii: "Ilnomaan
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/52cc9dal

95

O6o6m1aromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/ba2b4522

96
97

HroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMHE: TOYKA, IPsAMasi, INIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh TOHATHSAMU: TAPAUICTBHOCTh U MEPIEHAUKYISIPHOCTD
' IPSIMBIX U TIOCKOCTEH
24 KnaccupuupoBarh B3aUMHOE PACHOJIOXKCHHE MPSIMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA Yroji, TpaHH JBYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JIByTPaHHOT'O yriia
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHMK, BBINYKJIBIH M HEBBITYKIIBIH
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, IPABHJILHBI MHOTOI'PaHHHUK
77 Pacrnio3HaBaTh OCHOBHbBIC BHUJBI MHOTOIPAHHHMKOB (IIMpamMuia, MpU3Ma,
' NpSIMOYTOJIBHBIN TTapauleenuIea, Kyo)
KnaccupunumpoBarh ~ MHOTOTPAHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 Kiaccu(uKanuu (BBIMYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIC U HAKJIIOHHBIC TPU3MBbI, TapaLICIICITUTIC/IbI)
7.9 OnepupoBaTh MOHIATUSIMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH NPUHIMUIIEI TIOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, UCIOJb3Ys
' METO/I CIIETIOB
CtpouTh ce4eHHUs MHOTOTPAaHHMKOB METOZOM  CII€0B, BBIOJIHSATD
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJIGHHWE TEOMETPHUYECKUX BEIMYMH MO 0oOpasiam
WIM aJNropuT™MaM, TNPUMEHSS W3BECTHBIE AHAJTUTUYECKHE METOIBl TIPH
7.12 pCLICHHH CTAHJIAPTHBIX MaTeMaTHUECKHUX 3aJad Ha  BBIYHCICHHE
pacCcTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH 1O MPSAMON, OT TOUYKHUAO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU
Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPHUYECKUX BEIMYMH 1O 0oOpasiam
713 WIM ajNropuTMaM, TNPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOIBl TIPH

pemi€eHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3alad Ha BBIYUCICHUC YIJIOB
MCKAY CKPCIIHUBAOIIUMHUCA HNPSAMBIMU, MCIKIY HpﬂMOfI n IINIOCKOCTHBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruucnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma,

7.14 nupamMpa) ¢ NMpPUMEHEHHEM (OpPMYJ, BBIUUCIATH COOTHOLICHHUS MEXKIY
IUIOINAASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHSAMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYpBI
N3BnekaTtb, npeoOpa3oBbIBATE M MHTEPIPETUPOBATH HHEOOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeICcTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEIOoiaralolluX HECKOJbKO IIAaroB pELICHUS, €CIU YCIOBHS
IPUMEHEHHUs 3aJlaHbl B ABHOM opme
718 IIpuMeHATH HpOCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOSydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTYallUd U NMPUMEHATh U3Y4YECHHBIE TIOHATHS B IPOILEcce MOUCKA peIeHUs
MaTeMaTHYecKu c(OpMYIUPOBAHHOM NMPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUd Ha s3bIKE TI'€OMETPHUH, MCCIE0BATh IOCTPOEHHBIE MOJENIU C
HCII0JIb30BaHUEM T'€OMETPUUYECKUX MOHATUH U TEOpeM, almapara aiareopsl,
pemate  MpaKkTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
reOMEeTPUYECKUX BEINYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMM: LWIMHIPUYECKAs MOBEPXHOCTh, 00Opa3yrolue
6.1 IWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHJIP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHIMHADP, KOHYC, cdhepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALICHUS
6.4 KnaccudunupoaTs B3auMHOE pacnojokeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBaHHME CErMEHTA, BbICOTA
6.5 CErMEHTa, IIApOBOM CJIO, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

OnepupoBaTh NOHATHSMH: MHOTOTPAaHHMK, BIHMCAaHHBIK B cdepy W
ONUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WIIH TEIO
BpalIeHUs

6.8

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3o6paxath uzydyaemble (GUTYpbl OT PYKH U C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbonHATE (BBIHOCHBIE) IUIOCKME UEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUs

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WHGOPMALHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMPEACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensTh reomeTpuueckue (QakThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3a7a4, MPEAIoiararoluX HECKOJbKO IIaroB pELICHUS, €CIU YCIOBUS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe

6.13

OHCpHpOBaTL IOHATHEM: BCKTOP B IIPOCTPAHCTBEC

6.14

BEINOMHATE  OEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATH, KAaKUMH CBOWCTBAMU OHU
o0aaroT

6.15

[TpuMeHsTh paBUIIO NapajlieNenuIesa Npy CI0XeHUH BEKTOPOB

6.16

OHepI/IpOBaTL IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IHPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI
MCKAY BCKTOPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIoOJ
MCKAY BCKTOpaMU, CKAJIAPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aJIaBaTI) IJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Peniate HpOCTCﬁH.IPIG TCOMCTPHUYICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOTO METOa

6.20

Pemiate 3amaud Ha [J0Ka3aTeIbCTBO MAaTeMaTHYECKHX OTHOIICHUM U
HaxXOXXIACHUC TCOMCTPUYCCKUX BCIIMYHUH II0 o6pa3uaM W aJIropuTMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pCHICHUN CTAaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMCHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPHU PCHICHUHU CTCPCOMCTPUICCKUX 3a/1a1

6.22

[IpuBOoaUTE NpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UICKYCCTBE

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHA HaA IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ NPUMEHITh U3YYCHHbBIC TTOHATHUS B MPOIIECCE MOMCKA PEUICHUs
MaTeMaTH4ecKu cHOopMyIUPOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATUYECKOM IMOCTPOCHUHU CTCPEOMETPUU: AKCUOMBI CTCPEOMETPUU U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECs, MapaliesIbHbIE
M CKpelluBarouiecss npsmble. [lapamiensHOCTP MHpsAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUieibHblE NpPSIMblE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy MNpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJieNbHbIX IIockocTel. [Ipocreiimme
MIPOCTPAHCTBEHHBbIE (UTYPHl HA IUIOCKOCTH: TETpadap, KyO, mapajienenunes,
MIOCTPOEHUE CEYEHU I

7.3

[lepneHgUKyISIpHOCTE NPSAMOM M INIOCKOCTH: IEPHNEHIAUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMbBIC NApPAJIEIbHBIE U NEPIECHAUKYIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON M INIOCKOCTH, TEOpeMa O IPSMOM INEpIEeHINKYIIPHOU
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAaHHBIN
YIOJ1, TMHEHHBIN yroa ABYTPaHHOrO yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKHM JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLus pUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIOCKOCTEM: MPU3HAK MEPIEHAUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MeprneHauKyIIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajllenenunes u
ero cporcrea. [Iupamunaa: N-yrosbHas NMUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBWIbHASA U YCEUEHHAs] MUpaMHA.
OnemMeHTbl Npu3Mbl M nupamuibl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp W ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOM, TIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHpPaMHJIAX, HapaUIeNeNuNenax,  IMpPaBUIIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Breruncienne 5S1eMEHTOB MHOTOTPAHHHMKOB: pEOpa, muaroHanw, yriael. [lmomians




OOKOBOI TOBEPXHOCTH M MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [11011aap 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOMIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOMICHHUSI MEXAY IUIOMAISIMHU ITOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIepKAHUS

I'eometpus

6.1

[ummaapudeckas MOBEPXHOCTh, 00pa3yIOMIKe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHoBaHHA U OOKOBasi MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON MTOBEPXHOCTH

6.2

Konunyeckas moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: oCHOBaHME M BepIIMHA, OOpa3yromias U OcCh,
IJI0maas OOKOBOM W IOJTHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrouue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, Juamerp, IIOMaas MOBepxHOCTH ceprl. BanmHoe
pacrionioskeHre cdepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cdepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaSBépTKa HUJIMHApPA U KOHYCa

6.5

KoMOuHanmu ten BpameHus: 1 MHOTOIPaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALCHUS

6.6

[Tonstne 06 o06béMe. OcHOBHBIE cBOKCTBAa 00BEMOB Ten. Teopema 00 00bEMe
PSIMOYTOJIBHOTO Mapajuiesienuieia u cieacTBrs u3 He€. O0bEM UIMHIIPa, KOHYCA.
O6béM mapa u miomaab cepsl

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAaHCTBEC. CooTHOIICHUS MCXKAY I1omaasamMunu HOBerHOCTeﬁ,
o0BbEMaMHu HOL[O6HBIX TCI

6.8

Ceuenns HUJIIMHApPA (HapannenLHo U TMCPHCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napannenbﬂoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy), CCUCHU 1Iapa

6.9

Bexktop Ha miockocty M B mpoctpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aaad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU

6.10

[IpssMoyronbHas cucTeMa KOOpAWMHAT B NpOCTpaHCTBE. KoopawHATBl BEKTOpA.
[Ipocreiime 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaaspHoOe
IIPOU3BE/ICHUE BEKTOPOB. BpIuncieHue yriioB MexXay NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUYECKHX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPSIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3zoBaHus

Brnanenue MerogamMu J0Ka3aTeNnbCTB, aNrOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHUH 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; yMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXKECTBO, ONeEpald HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 ApYruxX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHue onepupoBaTh NOHATHAMU: HATYpPaJIbHOE YHCIIO, LENO0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTesIeM, KOPEeHb HaTypajJbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JIenuTenb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, reoMeTpuiICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YMCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeieiauTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MOHATUAMH: PpPALUOHAIBHBIC, HWPppalUMOHAJIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI AJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIHMS, aCUMOTOTHI rpaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbIN
MHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOM3BOJAHBIE CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMM; YMEHHE HaxOJUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJI30BAaHUEM arllapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3MYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpapuK QyHKIMH, oOpaTHAs (yHKIU,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHAs (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWM, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKku (QYHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATh BBIPAKEHUS, YPAaBHEHMsS, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uHOpMalKIo, MPEJCTaBICHHYIO B Ta0lMLax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKn HCCIe10BaTh COBMECTHbIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIydalHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BaHUEM TIpapUUecKHX METOJIOB; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYMHA, pPACIpElelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIUUA paclpeicieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeelieHUui; YMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMHU: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCJIO COYCTAHMHU,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IPIMbIMH,
Yroa MEXAy INpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MOpu3Ma, NUpaMuna, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYyCa M IHIIMHPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC Iapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOILBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M TMpH3HAKaX TI'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3NMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE (GUTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh ITE€OMETPUICCKHE OTHOIICHUS TPH
peIICHUH 3a/la4y; HAXOJWUTh T'C€OMETPHUYSCKHUE BEIUYHMHBI (JUTMHA, YTOJI,
I0IaAb, 00BEM) NIPU PEIICHUU 33134 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCIOJIB3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAAb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUIeNIeNUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 62131/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX nmpeamMEcTOB

13

YMeHne BRIOMpATh MOAXOMSIIAA METOT VTS PEIISHU 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE pacClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaT€eMAaTHUYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucna v BEIYHACICHUS

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LENbIX Yncel

12 Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HATypaJlbHOW cTeneHu. J[elcTBus ¢ apuMETHICCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEH!

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBoiicTBa
' CTETEeHU

15 CuHyc, KOCHMHYC W TaHI€HC 4YHCJIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepauMu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUIN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U JIorapupMUUYECKUE YPaBHEHUS

2.5 Llenbie 1 1poOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIb]




OyHKIWH U TpaduKh

OynHkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuMU. [lepruoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkuuu. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU Ha IPOMEXYTKE
33 CrenenHass (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpadUKU
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKIIHNA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxeHue HanOObIIEr0 U HAUMEHBINETO 3HAYCHUsT (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JOruKa
5.1 MHoecTBO, onepanuu HaJl MHOKecTBaMu. J{narpammel Oiiniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U TTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena u MOBEPXHOCTH BpALIICHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. ['eomerpust. 10 knacc: yrmyonéansiii ypoens / A. I'. Mep3msik, 1. A.
Homupogckuii, B. M. [Tonskos; nmox pen. B. E. Ilogonbckoro. — M.: Bentana — I'pad, 2020.
Maremaruka. ['eometpust. 11 knacc: yrinyOnénnsiii ypoers / A. I'. Mep3msk, . A.

Homupogckuii, B. M. [Tonskos; mox pen. B. E. Ilogonbckoro. — M.: Bentana — I'pad, 2020.

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10 type-metodicheskoe-
posobie/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://eqge.sdamgia.ru/
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