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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (OpMHUpyeMOE€ NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUH I'€OMETPUUYECKUX
3aJa4, YMCEHHME BBIABUIATbh M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHU T€OMETPHUH, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(bopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOITUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATh U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHNE YMEHHUS PacliO3HaBaTh HAa YepTekKax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHATh, MPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIocOOHOCTEW 00yJaronmxcsi, M03HAaBaTEIbHON aKTUBHOCTH, MCCIIEOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBistorcs:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUCCKUMH TTOHATUSIMH M HaBBIKAMH ITOCJICIOBATEIILHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO HM3YyUYCHUS MATEeMaTHKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSAMBIX, 1IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIEHIUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI ABYTPAHHOTO yrila. TpEXTpaHHbIi U MHOTOTPAHHBIE YIJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]] ©W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOW IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBL,
TeopemMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3jgOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEJIECHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[MonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOunanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMoTeTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LHECHTpaJIbHAsE CUMMETPHS, 3€pKAIbHAs CHMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLICHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HUI, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieil npodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OO0pa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUIECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPe0OpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpPAUBAaTh apryMEHTALIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4E€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaITuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HesiIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHMUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO pEeLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThcs, OOCYXAaTb NPOLECC U pe3yabTaT padoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 ¥ IPOBEJACHUN MAaTeMaTUYECKUX PACCYKIACHUM;

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

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

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamMua, MPSMOYTOBHBIN Mapauiesenune, Kyo0);

e KJIaCCH(PUIIMPOBATHh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINOJIHSTH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH U300pakeHUsT QPUTyp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHMKOB  (TIpHU3Ma,
nupamuzia), F€OMETPUUYECKUX TEJ ¢ IPUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, IIEHTP,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
Qurypes;

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

e BBINIOJHATH JCUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUYECKUX BEJIIMYMUH, NMPUMEHSS HU3BECTHBIC METOJbI
IIPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII02KHOCTH;

e TPUMEHATH MPOCTCUIINE MPOTPAMMHBIE CPEACTBA U  BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e WU3BJIEKaTh, MPEOOPA3OBHIBATH M HMHTEPIPETUPOBATH HHOOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TOJYYCHHBIE 3HAHUA HA TMPAKTHKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHSITh U3YYCHHBIC MOHATHUS B
mpoliecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecku  CcHopMyIUpOBaAHHOM
mpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJIENIA C WCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
MOHSATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3aJlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHHKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHUSMHU, CBSI3aHHBIMU C JIBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEYEHUs LWIUHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijiebHbIe
OCHOBAHMIO M MPOXOSLIUE YepPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEeH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarps 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKHX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluH, IPUMEHATh U3YUYECHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuo 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneH)mIEyns{pHOCTb HPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPCHI/IG, 00o00111eHNe U cUCTeMaTH3alHs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckas reOMETpHs 15 1
) [ToBTOpEHME, 0606H_[eHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHwUe, O606H.[CHI:IC u 17 )
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalieIbHbIX
1 1 https://m.edsoo.ru/588c85b2
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTHs crepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbIE MpaBUIIa U300paXKEeHUs Ha
2 P P 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeNIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
3 IUIOCKOCTH, IIepeceKaromuecs npsmas 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTb; IOJTYIIPOCTPAHCTBO
[TonsTus: nepecexaronuecs
4 IUIOCKOCTH, IIEPECEKAIOIIUECS IPsAMast 1 https://m.edsoo.ru/76122161
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHUE
5 MIPOCTEUIINX IPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
¢buryp, HeCyIEeCTBYIOIHUX 00BEKTOB
MHororpaHHUKH, H300paKeHne
6 1 https://m.edsoo.ru/4284be8b

IIPOCTEUIINX IPOCTPAHCTBEHHBIX




(uryp, HECYIIECTBYIOIHUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/c2bed9c5
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AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
IIPSIMBIX U INIOCKOCTEN B
npoctpancTBe. O003HAUEHUS MTPSMBIX
U IIJIOCKOCTEN

N300pakeHue ceueHuil nupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT
gyepes ux péopa. M3zoOpaxenue
NEPECCUCHU A MOJTYUCHHBIX
IJI0CcKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeUeHUI Pa3sHbBIMU
OBE€TaMHu

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

11

N300paxenune ceueHnil nupamMuibl,
Ky0a ¥ pU3Mbl, KOTOpPBIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4eHHBIX
mI0ckocTeil. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/14ca712¢c

12

N300paxenune ceyeHni mupamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepes ux péopa. M3obpaxenue
MEpCCCUCHU MOJTYUCHHBIX
mIockocTeil. PackpamuBanue

https://m.edsoo.ru/b2618cce




13

14

15

IIOCTPOCHHBIX CeueHH I Pa3sHbIMH
OBETaMH

N3o0pakeHne ceueHn MupaMuIbl,
Ky0a U pU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJy4YeHHBIX
IJI0CKOCTeN. PackpamuBanue
MMOCTPOEHHBIX CEUECHUN Pa3HBIMU
[BETaMH

MeTon crnefioB Uil TOCTPOCHHUS
CEUYCHMIT

Meton ciieqioB JUisl TIOCTPOSHUS
ceyeHuil. CBOIMCTBA nepeceyeHnit
MPSIMBIX U MJIOCKOCTEHN

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

https://m.edsoo.ru/1b2f9117

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

16

Merton ciae10B AT TOCTPOCHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/a9d15d32

17

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3anne BRIHOCHBIX YEPTEXKEH U
3aIMCh MIaroB MOCTPOCHUS

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

18

19

[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aMUCh MIaroB MOCTPOSHUS

[TocTpoenue ceueHuit B mupamuse,
KyOe 1o TpéMm ToukaM Ha p&bpax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMUCh IIaroB MOCTPOSHUS

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

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




20

21

22

23

[Toctpoenue ceueHuit B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IAroB MOCTPOCHUS

[ToBTOpenue mnanumerpun: Teopema
O MPOIOPLHUOHAIBHBIX OTPE3KaX.
[Tonobue TpeyroabHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceUeHUIX HA
BBIHOCHBIX uepTexax. Mcropus
pPa3BUTHS TIJITAHUMETPUH U
CTEPEOMETPUH

KontposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenuns"

https://m.edsoo.ru/c5abbc54

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

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/a6ae516e

24

B3anMHOe pacnionokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsaMele. [Ipu3naku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenpHble IpsMbIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o CylieCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleIbHON JaHHOU IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha
JTAHHOU npsimoit. Jlemma o
[IEPECEUCHUH NapAJIIEIIbHBIX MPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapayenbHOCTB TPEX MPSIMBIX.

https://m.edsoo.ru/5al 1ad49




27

28

29

Teopema o Tpéx mapayesnbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MPSMBIX

[TapamienpHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NapaJJIEILHOTO
npoektupoBanus. M3o00paxkeHue
pa3HbIX (GUTYpP B MapaJIICITbHON
MPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NPSIMbIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacmoIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/f275db49

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

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

30

31

32

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
[apaJUIEIbHOCTH IPSIMON U
miockoctu. CBoiicTBa
[apaJUIEIbHOCTH MIPSIMON U
IIJIOCKOCTH

I'eomerpuyeckue 3anauu Ha
BBIYHMCIICHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIC C [1APAJUIEIBHOCTHIO
MIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASAILIETO
4yepes JAHHYIO NPAMYIO Ha YEPTEXKE U
MapaJuIEIbHOTO APYTOM IIPSMOM.

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

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaff1




33

34

Pacuét oTHOIIEHUH

[TapamnensHas npoexkuus,
MIPUMEHEHHUE /ISl TOCTPOCHUS
CEYCHMI Ky0a M mapajuiesenure/a.
CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapannenpHbIE MIIOCKOCTH.

[Ipu3naku napamienbHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ac13686d

https://m.edsoo.ru/b936e992

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOASAIIECH Yepe3 TOUKY, HE
MPUHAUICKALYIO JTaHHOU INIOCKOCTH
U CIICCTBUSA U3 HEE

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

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEM: O apajuIeIbHOCTH
MPSIMBIX TIEPECEUEHUs MIPU
IIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEN TPEThEU

https://m.edsoo.ru/6¢c42af37

37

38

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKIY
napajieIbHbIMU TUIOCKOCTSIMU; O
nepeceueHu  MpsiMoi ¢ IBYyMs
napajieIbHbIMU TUIOCKOCTSIMU

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH

https://m.edsoo.ru/e157c6f7

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

39

[ToBTOpEHME: TPUTOHOMETPUS

https://m.edsoo.ru/e6¢98c7c




40

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuiejenumena

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

41

42

43

44

45

Brruucnenue JuinH OTpe3KOB B KyOe u
MIPSIMOYT'OJIBHOM IapajuieIenuIe e

[TeprieHAMKYASAPHOCTH NPAMOU U
wiockocTu. [Ipu3Hak
MEePIEHIUKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH

[lepnieH IUKyYNAPHOCTD MPSMOM U
wiockocTu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

TeopeMa o Cyi1eCTBOBAHUH U
€MHCTBEHHOCTH IPSIMOIA,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHUKYISIPHON
K TUJIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

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

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

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

https://m.edsoo.ru/c93542b5

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

46

47

48

[ImockocT U nepreHINKyIsIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnieHuKynsAp U HAKJIOHHAS.
[TocTpoeHne nepneHauKyIIspa us3
TOYKH Ha MPSIMYIO
[lepnieHiuKynsAp 1 HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa us
TOYKH Ha MPSIMYIO

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

https://m.edsoo.ru/818779¢7

https://m.edso00.ru/b9366929




49

50

Teopema o TpEX nmepreHANKYIApax
(mpsimast 1 oOpaTHasi)
Teopema o TpEX nmepreHANKYIIApax
(npsimast u oOpaTHas)

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

https://m.edsoo.ru/7e55435¢e

51

52

53

Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU

ITouck NEPpNCHAUKYJIAPHBIX HNPAMBIX C

IIOMOILIBIO IIEPIEHAUKYIAPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

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

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

https://m.edsoo.ru/c82fe87¢c

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON IUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHOM MPOEKINH

https://m.edsoo.ru/fc377c51

55

56

57

58

ITocTpoenue ceuenuit kyda, Ipu3Msl,
MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummeTpuil B
MHOTOTpaHHHUKaX

[Tpu3HaK neprneHauKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH KaK CIJIEZICTBHE
CUMMETpPUHU

HpaBI/IHLHLIe MHOTI'OT'paHHUKU.

Pacuér paccTosHMi OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/56¢c8faasd

https://m.edsoo.ru/bal7c527

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

https://m.edsoo.ru/2ae86¢5b

59

[IpaBUIEHBIE MHOTOTPAHHHKH.
Pacuért paccTostHuii OT TOUKHU 10

https://m.edsoo.ru/b33d2119




60

IJIOCKOCTH
CriocoObl OMyCTHTH
MEPIEeHIUKYIIAPBL: CHMMETPHS, CIBUT
TOYKH 1O NapaJJIeTbHON MPSAMOM

https://m.edsoo.ru/cblb137c

61

62

63

64

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PaCIoJIOKEHUE MPSIMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

[ToBTOpEHue: yroma Mexay NpsMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJbHUKE,
TEeopeMa KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

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

https://m.edsoo.ru/b5bc8eec

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

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

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy TIPSIMBIMH B
MHOT'OTPaHHUKAX

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

66

67

68

JIByrpanHsbIil yroy. CBOMCTBO
JUHENHBIX YTJIOB IBYTPAHHOTO yTja

[lepnieHquKyIsApHBIE IIIOCKOCTH.
CBolicTBa B3aUMHO
MEPIEHUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHauKyJIApHOCTH
IJIOCKOCTEM; TeOpEMA O IIPAMOK
[IEpECEUYCHUS ABYX IUIOCKOCTEH

MEPIEHIUKYISIPHBIX TPEThEU

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

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

https://m.edsoo.ru/16¢95¢c3a




69

IJIOCKOCTH
[IpssMOyTONBHBIN ITapasuIeIeIUIIe T ;
KyO; u3MepeHus, cBoiicTa

IIPSIMOYTOJIBHOTO ITapaJuleIIeuIe1a

https://m.edsoo.ru/52c¢88814

70

Teopema o nuaroHaju
MPAMOYTOJIBHOTO MapajulesienuIieia u
CJICJICTBHE U3 HEE

https://m.edsoo.ru/d47cac87

71

72

73

74

CrepeomeTpHruecKue 1 MpUKIIa HbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKPCIIMBAOIIHUCCA
MMpsAMBIC, MapaAJUICIIbHBIC INIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHINBAIOUIUXCA MTPAMBIX,
PacCTOAHUEC MCIKIY
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IMPOCTBIX CUTYyalIUIX

PaccTosnue oT TOUKH A0 IIIIOCKOCTH,
PpacCTosIHUEC OT HpHMOﬁ J0 IIIIOCKOCTH

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

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

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

75

Beruucnenue pacctossHuA MEXIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
IIOMOILIBIO NIEPIIEHANKYJIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U

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




CUHYCOB JIJIsl TPEXTPAHHOIO yriia

DNeMEeHTHI CPePUIECKON TEOMETPHH:

77 1 https://m.edsoo.ru/82ba2777
reojie3nYecKue JIMHUU Ha 3emiie
KonrponsHas pabora "y
78 HIPOIBHA PEbOTA = kT H 1 https://m.edsoo.ru/69a7d942
paccTosHus
CucreMaru3zanus 3HaHUU
79 " " 1 https://m.edsoo.ru/dd1173e8
MHOrorpaHHuK 1 €ro 3J1€MEHThI
[Tupamuga. Buael nupa .
80 paMuz 8 PaMuA 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamuaa
IT T
81 PHSMA. T pAMAZ 1 HAJIOHHAA 1 https://m.edsoo.ru/68bbSbec
npu3Mebl. [IpaBriibHas mpu3ma
[Ipsimoii napamienenunen,
82 MPSMOYTOJIBHBIN MapajuieenuIes, 1 https://m.edsoo.ru/8515ba52
KyO
B .T
83 DHIYICILIE MHOTOTPAHIHICH. 1 copena 1 https://m.edsoo.ru/86151552
Olinepa
Beimykiibie MHOTOTpaHHUKH. Teopema
84 Diinepa. [IpaBuibHbIC U 1 https://m.edsoo.ru/624c65¢7
MTOJTYTIPABHIILHBIC MHOTOTPAaHHUKH
KonTponbnas pabota
85 " 3 p " 1 https://m.edsoo.ru/9ac392¢8
MHororpanHuku
IT
86 OFITHE BOITOPA Ha IIOCROCTI 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuno napamnenenunena 1 https://m.edsoo.ru/a8bSabla
90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/2a5d2dcl




Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1 https://m.eds00.ru/92765464
MIJIOCKOCTH

92 CkansipHoe pou3BeICHNE 1 https://m.edsoo.ru/fd6b44as
Beruncnenue yria Mex1y BeKTopa

93 RIHCIICHIE yIiia MEsUly Bekctopav 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimune 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimune 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6dS54f

97 [Ipocreiimune 3aa4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226
006006

98 © HvleHHe 1 CHCTEMATHSAHIA 1 https://m.edsoo.ru/22247¢8¢
3HAHUU
O06o00611eHre U cucTeMaTH3amus

99 . 1 https://m.edsoo.ru/ebl6¢c61a
3HaHUU

100 Hroroas koHTpobHAs paboTa 1 https://m.edsoo.ru/eca25dd6

101 HToroBasi KOHTpOJbHASA paboTa 1 https://m.edsoo.ru/13be7183
O0600611eHre U cucTeMaTH3alus

102 Hf t 1 https://m.eds00.ru/c8863892
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[ToBTOpenue Temsl "KoopauHarsl

1 BEKTOpA Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTtpaHcTae"
[ToBTopenue Temsl "CkansipHoe

2 P " P 1 https://m.edso00.ru/49d29f46
IIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TeMbl "Beruucienue

3 yria MeXay BeKTOpaMH B 1 https://m.edsoo.ru/ecb2a824
nmpocTpaHcrae”
IToBTOpEeHUE TeMBI "YpaBHEHME

4 MPSAMOM, MPOXOIAIIEN YePE3 ABE 1 https://m.edsoo.ru/7a5¢9713
TOYKH"
YpaBHEHHE IOCKOCTH, HOpMaJlb,

5 1 https://m.edsoo.ru/24171bae
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
VYpaBHeHHUE MIIOCKOCTH, HOPMAaJb,

6 1 https://m.edsoo.ru/dec14¢37
ypaBHEHHE IIIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/de683aaa
JInneliHble HEPABEHCTBA, JINHEWHOE

8 1 https://m.edsoo.ru/f72¢7fa9
MpOrpaMMHUPOBAHUE
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE

9 1 https://m.edsoo.ru/d2 1 cf6ee
MporpaMMHUpPOBaHUE
AHanmMTUYECKHE METObI pacuéTa

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

yria Mexay IMpsIMbIMU B




MHOI'OI'paHHHUKax

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yrjia MeXy MIOCKOCTSIMU B https://m.edsoo.ru/fe24d456
MHOT'OTPaHHUKAX
dopMya pacCTOSHUSA OT TOYKH 10

12 PHyTa p 8 https://m.edsoo.ru/5b56823d
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue paccTostHui OT TOUKH

13 https://m.edsoo.ru/9ef42fa7
10 TTOCKOCTH B KyOe
HaxoxneHue paccTostHui OT TOUKH

14 JI0 TUIOCKOCTH B MPABUIILHON https://m.edsoo.ru/25bclef2
nupamujie
KonTponbhas padora

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

AHanuTnyeckas reOMeTpHs

CeueHrs MHOTOTPaHHUKOB:

16 https://m.edsoo.ru/416bc79c¢
CTaHJapTHHIE MHOTOTPAHHUKHU
CeueHrss MHOTOTPAaHHUKOB: METO

17 P 8 https://m.edsoo.ru/1 273ffb9
CIEN0B
CeueHust MHOTOIPaHHUKOB:

18 CTaHIaPTHBIE TIIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepecevyeHust NPsIMbIX U IIOCKOCTEN
[TapamienpHbIe NpsIMBIE U

19 https://m.edsoo.ru/e4b889fd
MJIOCKOCTH: TIapaJIJIeIbHBIC CEUCHUS
[TapannensHble OpsiMbIE U

20 . . https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACUET OTHOLIEHU M
[TapamensHbIe NpsiMBbIE U

21 IUIOCKOCTH: YIJIBI MEXIY https://m.edsoo.ru/bd78ac3a
CKPEUIMBAIOIIUMHUCS IPSIMBIMU

22 [TepnienaAuKyAsIpHBIE IPSMBIE U https://m.edsoo.ru/f767e671




23

24

IJIOCKOCTH: CTaHIapTHHIE ITapbl
MEPIEHIUKYISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHMMETPUH
MHOTI'OTDaHHUKOB

[leprnieniuKynspHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

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

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

25

[ToBTOpenue: monaau
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

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

26

27

28

29

[ToBTOpEHME: TIOMAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
101N, COOOPaKEHUSI TTOT00MS

[ToBTOpEeHMeE: MIOMAAH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01A 1|, COOOpaKEeHUsI TTOT00MS

IInomanu ceuenuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaXeHHsI MOA00MS

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

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

30

Kontponbnas padota "IloBTopenue:

https://m.edsoo.ru/d2658ebd




31

MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

O6béM Tenna. Ob6beM
IPSIMOYTOJIBHOTO Mapajulesenumnea

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

32

33

34

35

3ana4un 00 yaABOCHUHU Ky0a, O
KBaJpaType Kyoa; 0 TPUCEKIIUU yIiia
CrepeoMeTpHyecKHe 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO MapasuIeyenuie/ia

HpI/IKJ'IaI[HHe 3aJa4u, CBA3aHHBIC C
BBIYHMCICHUEM 00BEMA
MMpAMOYT'OJIBHOTO IapaJuICIICIIUIICAa

O0BEM NpsAMOI TPU3MBI

https://m.edsoo.ru/522e867¢

https://m.edsoo0.ru/2667e6de

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

https://m.edsoo.ru/ala4466b

36

37

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
MIPSIMOM TIPU3MBI

[TpuknaaHble 3a1auu, CBSI3aHHbIE C
00BEMOM MPSIMOM MPU3MBI

https://m.edsoo.ru/lee258f4

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

38

Brruncnenue o6b€MOB Tel ¢
IIOMOILBIO ONPEIEIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
IIPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brraucnenne 006EMOB TeI C
TIOMOIIBIO OMTPEECITIEHHOTO
uHTerpana. O6bEM MUPaMHU/IbI

https://m.edsoo.ru/c4e2e5c6

40

®opmyna 00bEMa MUpaMUIbL.
OtHomeHne 00beMOB MMUPAMH/T C
00IIUM yTIIOM

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




41

42

43

dopmyna 00bEMa MUPaMHIBL.
OtHomeHNEe 00BEMOB MTUPAMH]T C
O0IIKM YTIIOM

CtepeoMeTpHUYecKHe 3a1auH,
CBSI3aHHbIEC C 00bEMaMH HAKJIOHHOM
HPU3MBI

CrepeomeTpuueckue 3a1aum,
CBsI3aHHbBIE C 00BEMAMU TTHPAMHUIBI

https://m.edsoo.ru/5Sbcdeb66

https://m.edsoo.ru/cfbc984c

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

44

45

46

[IpukiiagHeie 3aga4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB. Boruncienne
paccTosIHUSA 10 IIIOCKOCTH

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

https://m.edsoo.ru/9d64515¢e

https://m.edsoo.ru/4e19ecb6

47

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

https://m.edsoo.ru/db67181c

48

49

50

[{unuuapuyeckas MOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKON
MTOBEPXHOCTH

Hunuuap. [Ipsamoit kpyroson
aHAp. [1nomans moBepXHOCTH
WIAHAPA

Konnueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOn
nosepxHocTu. Konyc

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

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefa6

51

CedeHue KOHyca MIOCKOCTHIO,

https://m.edsoo.ru/2e5al1{29
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HapaHHCHBHOﬁ IIJIOCKOCTHU
OCHOBaHU

VYceu€nnslii konyc. M3o0paxenune
KOHYCOB U YCEUEHHBIX KOHYCOB

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

53

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHUEM CEUCHHUH LIMINH/Ipa,
KOHYyca

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN IUITHHIIPA,
KOHYca

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

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

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

57

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2del3ca

58

59

[Ipuknaguele 3a1a4n, CBA3aHHBIE C
HWIAHAPOM

Cdepa u map

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

https://m.edsoo.ru/fb7912bl

60

[epeceuenue chepsl u mapa ¢
mI0cKoCThI0. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/c1475e77
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[lepeceuenue cheps! u mapa c
miockocThio. Kacanue mapa u
cepsl IIOCKOCThI0. Bua u

https://m.edsoo.ru/af4a7147
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n300pakeHHE mapa

VYpasaenue chepsl. [Lnomans chepbl
u e€ yacreu

https://m.edsoo.ru/2474b359
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66

Cummerpus chepsl u mapa

CrepeomeTpHuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
CBSI3aHHBIE CO CEpOlt U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOH U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpukinagHbple 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

https://m.edsoo.ru/c23ec878

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

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

67

[ToBTOpEHME: OKPYNKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHJIapTHBIE MOA00US

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

68

69

70

Pazmmunblie KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3amauu no Teme "Tena u
MOBEPXHOCTHU BpauieHus"
3agaun o reme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/44741417

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

https://m.edsoo.ru/a97b28ca

71

KonTponbnas pabora "Tena u
MOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/e8a547f6

72

O6béM mmmuHIpa. Teopema 06

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




73

00BEME MPSAMOTO ITUITUHIPA

Brruucienue 00bEMOB TeII C
[TOMOIIBIO OMPEIEIEHHOTO
uaTerpaiga. O0bEM KoHyca

https://m.edsoo.ru/8cf5adc7

74

75

76

7

78

79

[Tmomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCa

CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
HUAJTUHIpPA, KOHYCa

[Ipuknagabie 3a1a9u 10 TEME
"OOBEMBI M TUIOIIAH TOBEPXHOCTEH

TCI

OO0BEM MmIapa ¥ MapoBOro CEKTopa.
Teopema 06 06wéme mapa. [Inomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, mapoBOro CETMEHTa U
IIapPOBOTO CEKTOpPa

[IpuknanHble 3a1a4u MO TEMe
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM I1apa M MIIOIIAbI0 CPEpHI.
CooTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6wEma mpu mo1o0uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM 00bEMOB
TeJI U IUIOAJEH MMOBEPXHOCTEN

https://m.edsoo.ru/172d4£55

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

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

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efctf8e

https://m.edsoo.ru/26¢cleada
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81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ter"

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (puryp. OOmIHME CBOMCTBA
NBIOKCHUHU

Bujpl nBuxkeHuil: napamiebHbII
MepPEHOC, IEHTpaIbHas CHMMETPHS,
3epKaJibHasi CHMMETPHSI, TIOBOPOT
BOKPYT MPSIMOM

[IpeobpazoBanus mompoowms. [Ipsmas
u cdepa Ditnepa

https://m.edsoo.ru/91c86412

https://m.edsoo.ru/e8d891e8

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

https://m.edsoo.ru/d168c275

84

85

86

87

I'eomeTpuueckue 3anaun Ha
MMPUMCHCHUC IBVIKCHUS

KonTtponbHas pabota "BekTops! B
nmpocTpaHcrae”

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHUMH:
"[TapanienbHOCTh NPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

O6o6m1aromiee nosropenue 11
MOHATHUI U METOIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEeMaTu3alus 3HaHUH: "BekTopbl
B MpocTpaHcTre"

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

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53{867

https://m.edsoo.ru/89b29¢3d




88

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"”

https://m.edsoo.ru/71e78941

&9

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kimaccos,
cucTeMaru3anus 3Hanuii: "O0bem
MHOrorpaHHuka"

https://m.edsoo.ru/25f8ecty

90

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—11 kimaccos,
cucreMaru3anus 3HaHui: "O0beM
MHOrOrpaHHuka"

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

91

Oo6o06m1aromiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucreMmaru3anus 3Hagui: "[lnomann
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/81595¢c6b

92

O6o61matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucteMmaruianus 3HaHuH: "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

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

93

HroroBasi koHTpobHAs paboTa

https://m.edsoo.ru/5752266a

94

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/52cc9dal
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96
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[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu!

HcTopust pa3BUTHS CTEPEOMETPHUU
KaK HayKd U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKd U €€ pojb B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c

https://m.edsoo.ru/2867b89¢

98

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/43115873

99

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4cc117b3

100

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHu U €€ pojb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/28dd339¢e

101

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKHU U €€ poJb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7df6b243

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U

https://m.edsoo.ru/6ede9762
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHusi
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJCACTBUS M3 HUX IPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaThb MNOHATHAMHU: NApPAUIENbHOCTh U NEPHEHIUKYISIPHOCTH
’ MPSAMBIX U INTIOCKOCTEHN
74 KrnaccudunupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX WU TUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSMU: JIBYTPAHHBIN YroJl, TPaHU JIBYTPAHHOTO YIJIa,
7.5 pedpo ABYrpaHHOTO yIJia, JUHEHWHBIN Yrojl ABYTPAHHOTO yrija, rpaaycHas
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbI W HEBBIMYKJIbINA
’ MHOTOTPaHHUK, JIEMEHThl MHOTOIPaHHUKA, TPAaBUJIbHBI MHOTOIPaHHUK
77 Pacro3HaBaTh OCHOBHBIE BHUIBI MHOTOIPAaHHHUKOB (IMpamMuia, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAHHUS  JJIA
7.8 KJaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaslIeJICIIUIIC I )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATH MPUHIIMIIBI TIOCTPOCHHS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
’ METOJI CIIEI0B
CTtpouTh ceueHHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/| CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXXIEHHE T'€OMETPUYECKUX BEIMYUH MO 0Opas3iam
WU aJITOpUTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOIBI TpHU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKHMX 3aJa4 Ha  BBIYMCICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
713 WU aJITOpUTMaM, NTPHUMEHSS W3BECTHHIE aAHATUTHYECKHE METOIbl TpHU

pELIEHUN CTaHJAPTHBIX MAaTE€MaTHYECKMX 3a7a4 Ha BBIYMCIICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00bEMaMu TTOJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NpPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensaTh mpocTeiiliue NpPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KU3HH, PAcIlO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAIM3WPOBATH pealbHbIC
CUTYallUH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHHA U TEopeM, ammapara ajireOpsl,
pewiatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHble C  HaXOXXICHUEM
reOMETPUUYECKUX BEIHYUH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKasi MOBEPXHOCTh, 0Opa3yrollye
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yrolre KOHMUECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBSICHATH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIapOBOM CIJIOI, OCHOBAaHME IIAPOBOTO CJOS, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TN  BpalleHUs,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OMHCAHHBIN OKOJNO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalllCHUS

BBIYHCIATE COOTHOIICHHSI MKy TLIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMonHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUEHHUS TeI
BpaICHUSA

M3BnekaTh, HWHTEPHPETHPOBATh M MNPeoOpPa3OBHIBATE HH(MOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TIpeICTaBICHHYI0 Ha
yepTeax U pUCyHKax

[TpumensiTh reomeTpuueckre (GaxKThl ISl PEHICHHUS] CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKECHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6”I)$ICH$ITI), KaKuUMH CBOﬁCTBaMH OHHU
o0JramaoT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMU: OCKAPTOBBI KOOPAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl
MCKAY BCKTOpPAaMH, CKAJIIPHOC MPOU3BCACHHUE BCKTOPOB, KOJUIMHCAPHEBEIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MNPOM3BEIACHHE BEKTOpa HA YHCIO, YIoj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MATECMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIroputMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUHA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHbBIC  CpCACTBA H  SJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B TpUPOAC U
JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHA HaA IMPAKTHUKE: aHAJIU3UPOBATH PECAJIbHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku cQopMyIUPOBaHHOI MPOOIEMbl, MOJEINPOBATh peajbHbIe
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
MCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IapAIUICIbHBIC
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIYy NPSAMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUJIOCKOCTU: TNCPHCHAWKYIISAPHBIC TIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKY MPSIMOU U IJIOCKOCTBIO, IBYIPAHHBII
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MmepreHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapaesnenumnes] u
ero csoiictBa. [lupamuna: n-yronbHas nupamujia, TpaHM U OCHOBAHHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpaMHUIA,
npaBUiIbHAs TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW MUPAMHABI, TE€OPEMa O IUIOMIAJAN YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoil moBepxHOCTH. KOHyc: OocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: neHTp, paguyc, JMamerp, TUIOMAs MoBepxHOCcTH ceprl. Bzaumuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmHapa u KoHyca
KomOuHamu Ten BpaieHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMUA IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CII0)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHas cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PELICHUHA TEOMETPUUYECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpU3HAK, JI0KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHUH 3aJa4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOXCECTBO, OII€palliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Iunit
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEIbHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHYECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTECM,; YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA M CUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATCMAaTUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpEIeNEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJIbIIME M HAUMEHbIIME 3HAueHUs QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXIACHHUS HAWIydlIero
pelleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYecKuX 3a/ayax; HaXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOrO MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4YHAs (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh MPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO Tabaull W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C TIpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpElelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUHA  pPaCUpelClCHHs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PaCHpeACICHUN I PElICHUs 3a71ay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIINX YHCE, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy IpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMbIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOACIM C IMOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4U
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIAL (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaijenenumnesn, Opu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYycCa M IHIMHIPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOIpaHHHKa, W300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C OMOIIBIO NEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00Us, TOAO00HBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh IT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3aJla4; HAXOJUTh TCOMETPHUYSCKHE BEIMYMHBI (IUIMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MMPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIANb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
U3YYCHHBIC (OPMYJBI WU METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TapaJUIeNICUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpI[HHaTHLIP’I METON
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcTOB
YMmenue BLI6I/IpaTL HOI[XOI[?IH_II/Iﬁ METOJ IJId pCHICHUS 3aa4u; IOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTBGHHI)IX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETIEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnukéHHble BEIYMCICHUS, IPaBUIIa OKPYTJICHUs, IPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTemsbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHbIe QyHKIMU. [lepuognueckue GpyHKIIH
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CrenenHass (GyHKIHMS C HaTypalbHBIM M IIeJbIM MoOkKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yaknumit. CpoiicTBa  (HyHKIHMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 2TIEMEHTAPHBIX (QYHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka. ['eometpus; 10 kiace. yrinyosienHoe o0yuenue Mep3misik AT,
Homupogsckuii [I.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AkiimonepHoe o01ectBo «M3narenbcTBo

«IIpocsenieHue»

*  Maremaruka. ['eometpus; 11 kinacc. yrinyonennoe ooyuenue Mep3isik AT,
Homwuposckuii [.A., [TomsikoB B.M.; mox peaakmueit [lononsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCThIO M31aTeIbCKU LICHTP
«BEHTAHA-T'PA®»; AkimnonepHoe o61iectBo «M3narenbcTBo

«IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

YuebHo-MeToanueckoe odbecrneuenne npenogaBanus MmateMatuku. 10-11 kimaccol

(2024 r.) E.A. bapakoBa

«I'eomerpus. 10-11 knacc. Iloypounsie pazpadorku k YMK
JI. C. Atanacsana u ap. ®I'OC» — meroaudeckoe mocooue i yuuTeseH,
aBTop — Kpynuna Hatanes HukonaeBna. Knura BeinyiieHa u3iaTeibCTBOM

«BAKO» B 2021 rony B cepun «B momol1iib MIKOJIbHOMY YUUTETIO».



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

DJIEKTPOHHbIE Y4eOHUKH

«AJaredpa u Hayaj1a MmaTeMaTudeckoro anaausa. 10—11 kiaaccsl. ba3oBblii n
yriayosaénnbiii ypoBam» 111, A. Anumosa, FO. M. Konsiruna u ap.. DnekTpoHHas
dbopma yyeOHMKa JOCTyIHA Ha caifTe rpymnmbl komnanuit «lIpocsemienue». B Hém
3aBEpIIACTCS Pa3BUTHUE OCHOBHBIX UACH Kypca anreOpsl 7—9 Kiaccos,
arieMeHTapHble GyHKIMU n3ydarorcs B 10 kiacce KJIacCHYeCKUuMU MeToaMu 0e3
MIPUBJICUEHUS POU3BOAHOM, a HaUYalla MATEMaTUUECKOTO aHaIu3a
paccmatpuBaroTcs B 11 kmacce. CucrteMa ynpaxxHEHU MPeICTaBIeHa TPEMSs
YPOBHSIMU CJIOKHOCTH, BKJIFOUAs 3a/1a4M MOBBIIICHHOW TPYAHOCTH JJISI

IIOATOTOBKH B BY3bI C IIOBBIINICHHBIMHU Tp€6OBaHI/ISIMI/I I10 MaTCMAaTHKC.

«MaremaTuka. Yriayoaéunbiid yposenb. 10—11 knacesn» H. B. boromosnosa u
I[1. . Camoitnenko. YueOHUK JOCTYIIEH HAa 00pa3oBaTenbHOM miatdopme
«FOpaitT». BkitodaeT TeMbl: pallMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIIA, METOT
KOOpJIMHAT, JIMHEWHbIE YPABHECHUS U HEPABEHCTBA, CUCTEMbI JINHEMHBIX
ypaBHEHU, KBaipaTHbIC YpaBHEHUS U (QYHKIIUHU, KBaJpaTHbIC HEPABEHCTRA,
VppalHOHAIbHBIC YPABHEHUS U HEPABEHCTBA, HEJIMHENHBIE CUCTEMbBI YPABHEHU,
JMHEWHOE MPOrpaMMUpOBaHue, PYHKIIMU U UX CBOWCTBA, CTEIICHHAS U

MoKa3aTesibHast PyHKIUH.

OmnulaiiH-KypChl M I1aTGOPMbI

«®oxkcdopa» npeiaraeT aBTOPCKUi Kypc 1no npoduiibHoi Matematuke aist 10—
11 xnaccoB ¢ bopucom TpymmnasiM. Kypc opueHTHpoBaH Ha TOATOTOBKY K EI'D,
BKJIFOYAE€T MHOTO MPAKTUKH, IOMAITHUE 33JaHUsl U IPOOHBIE SK3aMEHBI C

ITPOBEPKOM.



NuTepHeTYpoOK mipeocTaBisieT Kype «YTIyOn€HHbIi husmar» aist 8—
11 xmaccoB, KOTOPBIN BKIIIOYAET YIyONEHHYIO MaTeMaTUKYy, PU3UKY U
uHpopmaTuky. OOydeHre NpOXOJUT B MUHU-TPYIIAX, €CTh JOCTYI K 3aIUCsIM

YPOKOB.

YHIIK M®TH npennaraer oHnanH-Kypcebl noarotoBku Kk EI'D o MmaremaTuke
s 10 knacca. [Iporpamma BiirodaeT anredpy, TPUTOHOMETPUIO,
MaTeMaTUYECKHUI aHaIN3, CTATUCTUKY U BEpOSATHOCTh. [IpenogaBarenn —

CIICOUAJIINCTBI U3 BCAYIINX BY30B MOCKBEBI.

«IxoakoBO» TIpeocTaBisieT 0azy 3aaa4 s MOAroToBKU K EI'D, BO3MOXHOCTH

BBIOMPATh TEMATHUKY U CJIOKHOCTB 33JIaHUH, a TAKXKe MOJIPOOHBIE PEIIECHUS.

Buageoypoxu

Ha YouTube ectb meitnuct «Anredpa. 10 kinacc. YrinyOn€HHbIA ypOBEHBY C
30 BU€0, OXBATHIBAIOLIIMMHU TEMBI IETUMOCTH, CPABHEHHSI 110 MOAYJIIO,
JNEHUCTBUTEIIBHBIX YUCEII, KBAAPATHBIX YPABHEHUH, IOCIEA0BATEILHOCTEN,
(GyHKUHNA, TPEIESIOB, HENPEPBIBHBIX (DYHKIIMM, anreOpandecKux ypaBHEHUM,
CTENEHHOHN (PYHKIINH, PALIMOHANBHBIX U UPPALMOHAIIBHBIX YPaBHEHU,

TPUTOHOMETPUUECKUX (PYHKIMHI U IpyTHE.

Ha nnatdopme «Poccuiickast 3JieKTPOHHAS IIKOJI12» JTIOCTYITHBI BUJIEOYPOKH TIO
anreOpe 1 HayajgaM MatemaTudeckoro ananmsa st 10—11 kinaccoB. Cpenu
TE€M — MHOT'OYJIEHBI, CTENIEHb C JEHCTBUTENbHBIM MTOKA3aTEIEM, CTETICHHAS U

noKasaTesibHasi yHKIUU, TPUTOHOMETPUUECKUE BBIPAKEHUS U YPABHEHUS.

JlonoJIHMTEIbHbIE PeCypPChl

«MHpoypox» conepkUT BUACOYPOKH MO yUeOHUKY «Asredpa u Havaia
MaTeMaTH4ecKoro aHanu3a. bazoBeli 1 yriyOon€éHHbIN ypoBH» AnuMoBa LI A.,

Kossiruna FO. M. u nip..

Ha caiite multiurok.ru Mo>xHo HaliTU BUJCOYPOKU U KOHCIIEKTHI IO MATEMATHUKE

st 10-11 kmacca, KOTOpbIe MIOMOTYT CaMOCTOSITEILHO U3YYUTh MaTepUall.
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