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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON obiactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  TIOHATHUAMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

¢bopMupOBaHHE yYMEHHs BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIH AaKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCHMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPsS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

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

Ha wusydenue yuebGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTB IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIe
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMU, yTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHororpaHHuKH

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



npaBWbHAs NUpaMUIa, NPABWIbHAS TPEYrojbHAs NUpamMuia U MPAaBUIbHBIN
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,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. I[IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalsipHOE MpPOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMaah chepsl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHS, MOBOPOT BOKPYTr MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3UIMK 00YYarOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOTO ITOBEICHUSA, CBSI3aHHOIO 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXIEHH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06e301acHOro 00opasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE 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, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpPEC 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  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
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, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
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 €&
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 PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaiuu,
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 IPOTUBOPEUHS
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;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, 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 HHPOPMAIMIO DPANUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT !

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUABl MHOTOIPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17} OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIH TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

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

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

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
LEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOIA IIPU PELICHUU;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

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

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

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

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUYECKUX TIOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 BBeneHue B cTepeoMeTpuio 23 1 https://m.edsoo.ru
5 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru
4 [lepneHUKyISIPHOCTB MPSAMBIX U o5 bubmmnoreka HOK
IJIOCKOCTEMN B IMMPOCTPAHCTBE https://m.edsoo.ru
bubmmoteka IIOK
5) VYriel U paccTosTHUS 16 1 https://m.edsoo.ru
bu6mmoteka IIOK
6 MuororparHiKit ! 1 https://m.edsoo.ru
but6mmoreka [IOK
7 BekTopsl B IpOCTpaHCTBE 12 https://m.edsoo.ru
3 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS 5 5 but6mmoreka [IOK
3HaHUHN https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanutuyeckas reoMeTpus 15 bubmmorexa LIOK
https://m.edso0.ru
5 [ToBTOpEeHME, 0000IIEHNE 1 15 bubnnoreka [JOK
CUCTEMaTU3alsl 3HAHUU https://m.edso0.ru
3 O6bEéM MHOTOTpaHHHUKA 17 bubmorexa LHOK
https://m.edso0.ru
bubmuorexa [JOK
4 Tena ppatens 24 https://m.edso0.ru
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 bubnunorexa [JOK
KPYIJIBIX TEIl https://m.edsoo.ru
bu6mmoreka [JOK
0 Hpmettis > https://m.edso0.ru
7 IToBTOpenue, 00o0IEHNE U 17 bubmmorexa [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
OcHoBHbIe NpaBuiia H300pakeHUs Ha
bubmuorexa [JOK
1 PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX 1
https://m.edso0.ru
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHn: TOUKa, psMmas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
bubmuorexa [JOK
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1
https://m.edso0.ru
TJIOCKOCTH, MTAPAJIICITBHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHs: nepecekaronmecs MIOCKOCTH,
bu6nmoreka [JOK
3 nepeceKaronmecs npsmas ¥ miocKoCTh; 1
https://m.edso0.ru
MOJIYTIPOCTPAHCTBO
[TonsTHs: mepecekaronuecs MIOCKOCTH,
bu6mmorexa [IOK
4 nepeceKarommecs mpsmas ¥ miocKoCTh; 1
https://m.edso0.ru
MOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
. bubnuorexa [JOK
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
https://m.edso0.ru
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHuKH, U300pakeHUE
6 ocTeil OCTDAHCTES b 1 bubnmoreka [JOK
MIPOCTEHIIINX TIPOCTPAHCTBEHHBIX (PUT
P pocTp M https://m.edso0.ru
HECYIIECTBYIOIUX 00BHEKTOB
7 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE 1 bubnuoreka [IOK




CICACTBUA U3 HUX

https://m.edsoo0.ru

AKCHOMBI CTEPEOMETPUU U TIEPBHIE

bu6mmoreka [IOK

8 CJIEJICTBHS U3 HUX https://m.edso0.ru
AKCHOMBI CTEPEOMETPUU U TIEPBHIE

9 cieactsus u3 Hux. CrocoOsl 3a1aHust bubmuoreka [JOK
MPSAMBIX U IUIOCKOCTEHN B MIPOCTPAHCTBE. https://m.edso0.ru
O603HaueHUs TPSIMBIX U TIOCKOCTEH
N3o00paxenune cedyeHuit mupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJIAT Yepe3 uxX

10 pé6pa. N3o0pakeHune nepeceueHus EEESSJ.I;I;T:;aOSSK
HOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue T '
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU LIBETAMU
N300paxkeHune ceyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX

11 pédpa. N3o0paxkeHne nepeceueHus EEESSJT;I;T:;Z?SK
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU
N300paxkeHne cedeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX

12 pédpa. M3o0paxkeHne nepeceueHus EESS#E;TS;?)SSK
MOJIYYEHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHHUI Pa3HBIMH [BETAMHU
N300paxkeHne cedeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uX

13 pébpa. N300paxkeHne nepeceueHust E;I:SJ_I;I;T:;&LSSK
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanme
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

14 Mertona cnenoB [uisi TOCTPOCHUS CEUYEHHN bubnnorexa LIOK

https://m.edso0.ru




Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.

N . bubnmoreka [JOK
15 CBoiicTBa miepeceueHU MPSIMBIX U
. https://m.edso0.ru
IIOCKOCTEHN
Meton ciie10B U1l IOCTPOEHUS CEUEHU M.
N . bubnmoreka [JOK
16 CaolicTBa niepece4eHni NpsIMbIX U
. https://m.edso0.ru
IJI0CKOCTEN
IToctpoeHue ceuenuii B nupamue, Kyoe 1o
17 TpéM Toukam Ha p&opax. Cozmanue bubnnoreka [JOK
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB https://m.edsoo.ru
IIOCTPOEHHUS
IToctpoeHue ceuenuii B nupamue, Kyoe 1o
18 TpéM Toukam Ha péOpax. Coznanue bubnnoreka [JOK
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB https://m.edsoo.ru
MIOCTPOCHHUS
ITocTpoeHue ceuenuii B nupamue, Kyoe mo
19 TpéM TouKaM Ha péopax. Co3nanue bubnuoreka [IOK
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB https://m.edsoo.ru
MIOCTPOCHHUS
ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
20 TpéM TouKaM Ha péopax. Co3nanue bubnuoreka [IOK
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB https://m.edso0.ru
MOCTPOCHHUS
[ToBTOpenune mnanumerpuun: Teopema o
21 IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue Bubmiorexa LIOK
poTiop P ) https://m.edsoo.ru
TPEYrOJIbHUKOB
[ToBTOpenue mnanumerpun: Teopema
99 Menenas. PacdeTsl B ceUeHUSIX Ha bubnuorexa [JOK

BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru




KonTponbHas padbota "AKCHOMBI

23 "
crepeomerpun. CeueHus
B3anMHOe pacnosnokeHue npsmsIx B

24 npoctpancTBe. CKpeUMBaIOLIUECS MPSMBIE. bubnuoreka [IOK
[Ipu3Haky CKpenUBaOMUXCA IPSAMBIX. https://m.edso0.ru
[TapanienpHble IpsIMbIE B IPOCTPAHCTBE
Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH NPSAMOM MapasiiesibHOI

o5 JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY bubnuoreka [IOK
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU https://m.edsoo.ru
npsMoi. JlemMma o nepecedeHun
MapajuIeNbHbIX IPSIMbIX IIJIOCKOCTHIO
[TapanmnenbHOCTb TpeX MpsiMbIX. Teopema o

N bubmuorexa [JOK

26 TpEX MmapajuleNbHbIX NpsAMbIX. Teopema o

https://m.edsoo.ru
CKPEILMBAIOIINXCS MPSMBIX
[TapannenpHOE NPOEKTUPOBAHMUE.

97 OcHOBHBIE CBOICTBA NapaJlJIEILHOTO bubnmnorexa [JOK
npoekTupoBaHus. MI300pakeHne pasHbIX https://m.edso0.ru
¢buryp B napauienbHON IPOeKINUN
enTpanbpHas nmpoekuus. YToiui ¢

bubmuorexa [JOK
28 COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ
https://m.edso0.ru
MEXTy TIPSIMBIMHU
3azaum Ha JOKa3aTeNbCTBO U
bu6mmorexa [IOK
29 HcCcIe0BaHue, CBSI3aHHBIE C
https://m.edsoo.ru
PacroI0KEHUEM NPSMBIX B IPOCTPAHCTBE
[TonsATHA: mapamienbHOCTh NPSMON U
30 IJIOCKOCTH B TIpocTpaHcTie. [Ipu3Hak bubnnorexka [HOK

MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://m.edsoo.ru




IIIIOCKOCTH

FGOMeTpI/I‘I€CKI/IC 3aa4u Ha BBIYHMCIICHHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bu6mmorexa [IOK

31 [1apaJUIETIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEN B https://m.edsoo.ru
IIPOCTPAHCTBE
[TocTpoeHue ceuenus, TPOXOASILETO Yepes3

39 JAHHYIO IPSIMYIO HA YepTEekKe U bubnuorexa [IOK
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér https://m.edso0.ru
OTHOIIEHUI
[TapannenpHas npoeKuusi, IPUMEHEHUE IS

33 MIOCTPOCHHUSI CEYCHHH KyOa U bubnuorexa [IOK
napajenenumnena. CBoicTra https://m.edsoo.ru
napajuleJienune1a u Ipu3Mbl

34 [TapamtensHble mockoctu. IpusHaku bubnnoreka [JOK
MapajuIeIbHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru
Teopema 0 mapajieIbHOCTH U

35 €IMHCTBEHHOCTH IIOCKOCTH, IPOXOASIIEH bubnuotexa [JOK
yepes TOUKY, He IPUHAICKALYIO TaHHON https://m.edsoo.ru
IJIOCKOCTH U CIEACTBUS U3 HEE
CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O

36 MapayIeIbHOCTH MPAMBIX MIEPECEUCHUS TTPU bubnuorexa [JOK
MEePECEUCHUH JBYX MapajlieIbHbIX https://m.edsoo.ru
IUIOCKOCTEMN TPEThEU
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuieIbHbIX MPSMBIX,

37 3aKJIIOUYEHHBIX MEX]y MapalIeIbHBIMU bubmmorexa [OK

TUTOCKOCTSIMU; O TIEPECEUCHHUU TIPSIMOMA C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

https://m.edsoo.ru




38 [ToBTOpenue: reopema [Tudaropa Ha bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru
39 IToBTOpEHME: TPUTOHOMETPUS bubnuoreka [IOK
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA https://m.edsoo.ru
40 CaoiicTBa Ky0a U IpSIMOYTOJIBLHOTO bubnmoreka [JOK
napajiesenunena https://m.edsoo.ru
41 Brruucnenue niuH oTpe3KoB B KyOe u bubnuorexa [JOK
MPSIMOYTOJIBHOM IapajlieenuIe e https://m.edsoo.ru
[TeprieHAMKYASIPHOCTH NPAMOU U
42 HJI(I))CKOCTI/I }1/'[ II/)I?;HaK HepneH UKYJIIPHOCTU bubmmorexa [IOK
o p PHCHMKYIHP https://m.edso0.ru
MPSIMO U TUIOCKOCTH
[leprnieH IUKyYIAPHOCTD MPSMON U
43 HJI(I;)CKOCTI/I }111 E3Ha1< HepHeH,Z[I/IK TSIPHOCTH bubmmorexa [JOK
o p p yIp https://m.edso0.ru
MPSIMOM U TUIOCKOCTH
Teopema o cyniecTBOBaHHH U
44 €MHCTBEHHOCTHU NPSMOM, IPOXOAALIEN bubnuotexa [JOK
4yepes3 TOUKY ITPOCTPAHCTBA U https://m.edsoo.ru
MEePIEHIUKYISIPHON K INIOCKOCTH
45 [limockocT ¥ NEpIEHIUKYJIISIPHBIE UM bubnuoteka [JOK
IIPsIMBIE B MHOTOI'PaHHUKAX https://m.edso0.ru
46 [InockocTu ¥ epneHAUKYISIPHBIE UM bubnuorexa [IOK
MIPSIMBIE B MHOTOI'PAaHHHUKAX https://m.edso0.ru
[lepneHuKymIsip U HAKJIOHHAS.
47 HOI(DJT OCHI/IZ nep NEHIUKYIISIpa U3 TOYKH Ha bubmmorexa [JOK
P P YIop https://m.edso0.ru
MIPSIMYIO
[lepneHuKyIsip U HAKJIOHHAS.
P P bu6mmoreka [IOK
48 ITocTpoeHnue nepneHuKkyspa U3 TOYKU Ha

IPSAMYIO

https://m.edsoo0.ru




49 TeopeMa o TpEx nepHeHAUKYIIAPAX bubnmoreka [JOK
(npsimast u oOpaTHas) https://m.edso0.ru
50 Teopema 0 TpEX MeprneHANKYIIpax bubnnoreka [HOK
(mpsimast 1 oOpaTHasi) https://m.edsoo.ru
51 Yros Mexay CKpelrBaroIUMUCs bubnmoreka [JOK
NPSAMBIMHA https://m.edso0.ru
59 [Tonck nepreHMKyIApHBIX MPSAMBIX C bubnnorexa [JOK
MIOMOILBIO NEPHEHAUKYIISAPHBIX IJIOCKOCTEMN https://m.edsoo.ru
bu6mmoreka [IOK
53 OproroHanbHOE MPOSKTUPOBAHNE
https://m.edsoo.ru
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
. bubnuorexa [JOK
54 MPaBUJILHOM MUPAMHJIBI C IOMOLIBIO
. https://m.edsoo.ru
OpPTOTOHAJILHOM MPOEKINU
ITocTpoenue ceuenuit kyoa, Ipu3Msl,
55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO bubmorexa HOK
P Up g B https://m.edsoo.ru
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO
. bubmuorexa [JOK
56 mockocTH. [Iimockoctu cummerpuii B
https://m.edsoo.ru
MHOTOTpaHHUKAX
57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U bubnnorexka [JOK
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU https://m.edso0.ru
58 [IpaBunbHBIE MHOTOTPpaHHHUKH. Pacuér bubnmoreka [JOK
pacCTOAHUM OT TOYKH J0 MIOCKOCTH https://m.edsoo.ru
59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér bubnuorexa [IOK
pacCTOAHUM OT TOYKHU 10 MIIOCKOCTH https://m.edsoo.ru
CriocoObl ONyCTUTH NEPIIEHANKYISAPHIL:
Y P Y . bu6mmoreka [IOK
60 CUMMETpPHUS, CABUI TOUKHU IO NapaJlIeIbHON

IpsAIMOI

https://m.edsoo.ru




CaBur no HenapauienbHON NpSIMOH,

bubmuorexa [JOK

61 .
W3MEHEHUE PACCTOSHUI https://m.edsoo.ru
Konrtponsnas padora "B3anmuoe

62 pacroyio’keHue MpsIMBIX U IIIOCKOCTEN B
npocrpaHcrae”
[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B bubnnoreka [JOK
MPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA https://m.edso0.ru
KOCHHYCOB
[ToBTOpEHUE: Yroa MK

64 CerIHI/IBaI-OH_IZII;II/IC}I Hpﬂl\}/IILIMI/I B Bubmorexa ITOK

https://m.edsoo.ru

MIPOCTPAHCTBE

65 ['eomeTpuyeckue MeToAbl BEIYMCICHUS bubnuorexa [JOK
yrila MeXay IpsAMBIMU B MHOT'OTPaHHUKAX https://m.edso0.ru

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX bubnuoreka [IOK
YIJIOB IBYTPAHHOTO yTiia https://m.edsoo.ru

67 IlepnennukynsapHsele miockoctd. CBoiicTBa bubnuoreka [IOK
B3aWMHO NEPIEHAUKYISPHBIX TIIIOCKOCTEN https://m.edso0.ru
[Ipu3Hak neprneHuKyIspHOCTH

68 IIJIOCKOCTEM; TeOpeMa O NPAMOKU bubnnorexa [JOK
MEepECEUCHUS JBYX IIIOCKOCTEN https://m.edsoo.ru
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH
[IpssmoyronbHBIN napasuienenunes; Kyo;

69 U3MEpEHUS, CBOMCTBA IPSIMOYTOJILHOTO bubmmorexa LIOK

https://m.edso0.ru

napajuleJenunea

20 Teopema o0 nMaroHanH MPSMOYTOJIHHOTO bubnmoreka [JOK
MapajuiesienuIe a u cleICTBUE U3 Heé https://m.edsoo.ru

71 CrepeoMeTpHuuecKre U NPUKIIATHBIE bubnuoreka [IOK




3aga4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHHUEM MIPSAMBIX U INIOCKOCTHU

https://m.edsoo0.ru

[loBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,

bu6mmoreka [IOK

72 napajulesIbHbIE JIOCKOCTH B CTAHIAPTHBIX https://m.edsoo.ru
MHOT'OTpaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTENH HA

73 CKPEIIMBAOIINXCS MPAMBIX, PACCTOSIHHE bubnnoreka [JOK
MEK1Y CKPEIIMBAIOIIMMHUCS IPSIMBIMU B https://m.edso0.ru
MPOCTHIX CUTYaILIUSIX

74 Paccrostnue ot TOUKH 10 MIOCKOCTH, bu6mmoreka [IOK
paccTosHuE OT MPSAMOM JI0 TJIOCKOCTH https://m.edso0.ru
Beruncnenue paccTosHUNA MEXKIY

75 CKPEIIMBAIOIIUMUCS IPSIMBIMU C TIOMOIIBIO bubamorexa HOK

. https://m.edso0.ru

MEePIEHUKYISIPHON MIIOCKOCTH
TpéxrpaHHblid yroy, HEpaBeHCTBA JUIS

76 TpexrpaHHbix yrioB. Teopema [ludaropa, bubnnoreka [JOK
TEOpPEMbI KOCUHYCOB Y CUHYCOB JIJISI https://m.edsoo.ru
TPEXTPAHHOTO yTiia

77 DneMeHThI ChepPUIEeCKON TeOMETPUH: bubnmnorexa [JOK
reoae3nyecKie JMHUU Ha 3eMile https://m.edsoo.ru

78 KonrtponbHas padora "Yrisl u
paccrosiHus"

79 Cucremaruzanus 3HaHUN "MHOTOrpaHHUK bubnnoreka [HOK
1 €ro 3J1eMeHTHI" https://m.edso0.ru

80 [Mupamuna. Buasl mupamua. [IpaBunsHas bubmuorexa [JOK
nupamMuzaa https://m.edso0.ru

81 [Ipusma. IIpssmast u HaKIOHHAS IPU3MBI. bubnuoreka [IOK

IIpaBunbHas npusma

https://m.edso0.ru




82 [Ipsimoit napainenenunes, bubnmoreka [JOK
MPSIMOYTOJIBHBIN MapajuieenuIe, Kyo https://m.edsoo.ru
83 Beinykieie MHOrorpanHuku. Teopema bubnuoreka [IOK
Ditnepa https://m.edso0.ru
Brinykibsie MHOTOrpanHuku. Teopema
84 DOiinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIBHBIC bubmmorexa LIOK
pa- P yrp https://m.edso0.ru
MHOTOTPaHHUKHU
85 Kontposbnas padota "MHororpaHHuku"
86 [TonsiTHE BEKTOpa Ha IJIOCKOCTH U B bubnnoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru
bubmuorexa [JOK
87 CymMa BEKTOpPOB
™ P https://m.edso0.ru
bubmuorexa [JOK
88 Pa3zHOCTH BEKTOpPOB 1
https://m.edso0.ru
bu6nmoreka [JOK
89 [TpaBwiio mapamienenuena
p P A https://m.edso0.ru
bu6 OK
90 YMHOKEHHE BEKTOpa Ha YHCIIO nomoreka I
https://m.edso0.ru
01 Paznosxenue BexTopa 1o 6asucy Tpéx bubnuoteka [JOK
BEKTOPOB, HE JISKAIIUX B OJHOM MIIOCKOCTH https://m.edsoo.ru
bubmuoreka [JOK
92 CkaisipHOE TIPOU3BEICHUE
P p s https://m.edso0.ru
93 Brruucnenue yriia Mexy BEKTOpamMu B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH bubmiorexa LIOK
p A P https://m.edsoo.ru
. bubnmoreka [JOK
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMu nommoreka L{

https://m.edsoo.ru




bubmuoreka [JOK

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 httos://m.edsoo.ru
. bu6mmoreka [IOK
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 httos://m.edsoo.ru
98 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1 bubmmorexa [TOK
https://m.edso0.ru
99 O0001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 1 bubmmorexa [IOK
https://m.edso0.ru
100 Hrorosas KoHTpoJIbHAsT paboTa
101 HroroBast koHTposIbHas paboTa
102 O000111eHIE ¥ CUCTEMATH3AaIU 3HAHUI 1 bubnmorexa LHOK
https://m.edso0.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1 bubnnoreka [JOK
Ha IUIOCKOCTH U B MIPOCTpaHCTBE" https://m.edso0.ru

5 [ToBTOpenue temsl "CkasispHoe 1 bubnnorexa [HOK
MPOU3BEICHUE BEKTOPOB" https://m.edsoo.ru

3 [ToBTOpeHue TeMsl "Brruncinenue yria 1 bubnuorexa [IOK
MEXy BEKTOpaMH B IPOCTpaHCTBE" https://m.edso0.ru

4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1 bubnnoreka [JOK
MPOXOAAIIEH uepe3 1Be TOUKHu" https://m.edso0.ru

5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 bubnuotexa [JOK
yYpaBHEHUE IIIOCKOCTH B OTPE3Kax https://m.edso0.ru

6 YpaBHEHUE IJIOCKOCTH, HOPMaJb, 1 bubnnoreka [JOK
YPaBHEHHUE IIJIOCKOCTH B OTPE3KaxX https://m.edsoo.ru

7 BexropHoe nmpousseeHne 1 Bubmmorexa LIOK
https://m.edso0.ru

3 JIuneitHble HEPAaBEHCTBA, JINHEHHOE 1 bubmuorexa [IOK
[IPOrpaMMUPOBAHKE https://m.edso0.ru

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 bubnnoreka [HOK
MIPOrPaMMHUPOBAHHE https://m.edsoo.ru

10 AHaTUTUYECKUE METOBI pacuéTa yria 1 bubnmoreka [JOK
MEKy IPSMBIMH B MHOTOTPaHHUKaX https://m.edsoo.ru

11 AHaIUTUYECKHE METO/IbI pacuéTa yria 1 bubnmoreka [JOK

MCKAY MJIIOCKOCTSAMU B MHOTOT'paHHHUKAX

https://m.edso0.ru




12 ®opmysa pacCTOSHUS OT TOUKH J10 bubmuorexa [IOK
IJIOCKOCTH B KOOpAMHATaX https://m.edsoo.ru
13 HaxoxneHnue paccTossHUi OT TOUKHU 10 bubmuorexa [JOK
TUIOCKOCTH B KyOe https://m.edsoo.ru
14 Haxoxnenue paccTossHui OT TOUKHU 70 bubmuoreka [JOK
IJIOCKOCTH B MIPABUJIBHOM MUpaMu/Ie https://m.edso0.ru
15 KonTponbhas padota "Ananuruyeckas
reomerpus"
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE bubnnoreka [JOK
MHOI'OTPaHHUKH https://m.edso0.ru
17 C o bubnnoreka [JOK
€4CHUSI MHOTOIPAHHUKOB: METO/I CIIEJIOB
P A https://m.edso0.ru
CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
p bu6nmoreka [JOK
18 MIJIOCKOCTH, MIEPECEUEHUs MPSAMBIX U
9 https://m.edsoo.ru
MIJIOCKOCTEM
19 [TapatenpHbIe NPSAMBIE U IIJIOCKOCTH: bubnnoreka [JOK
MapaJyiebHbIE CEYEHUS https://m.edsoo.ru
20 [TapamienpHble NpsIMBbIE U MIJIOCKOCTH: bubnnoreka [JOK
pac4y€T OTHOIICHUI https://m.edso0.ru
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:
21 P P bubnmoreka [JOK
JIBI MEXKTY CKPEIIHBAIOIIIUMHUCS
T Ay cipett - https://m.edsoo.ru
MPSIMBIMA
[lepnengukynsipHbIEC TPSIMBIE U
99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl bubnuorexa [IOK
MEPIICHAUKYIISIPHBIX IUIOCKOCTEN U https://m.edsoo.ru
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
93 [lepnenquKynsipHbIE IPSAMBIE U bubnuoreka [IOK

IIJIOCKOCTH: TCOpEMA O TPECX

https://m.edsoo.ru




MEPIEHIUKYIISIPax

[leprnieniuKynspHBIE MIPSIMbIE U

bu6mmoreka [IOK
24 IJIOCKOCTH: BEIYUCJICHUS JIJINH B
https://m.edsoo.ru
MHOTOTpaHHUKAX
IToBTOpEHME: IUIOIMIAAH MHOTOYT'OJIbHUKOB,
25 dhopm IJ)ILI JUTA TUTOIIaei coogr AKEHUS Bubmorexa ITOK
pMY ’ p https://m.edso0o.ru
noxoous
IToBTOpEHHE: IIOIMIAAH MHOTOYTOJIbHUKOB,
26 dhopm IJ)'IBI JUTA [UTOLIaei coogr AKEHUS bubnmorexa LHOK
pMYy ’ P https://m.edsoo.ru
noxoous
IToBTOpEHME: TIOIIAAN MHOTOYTOJIEHHUKOB,
27 dbopm IJ)H,I JUTSL TUTOTIAIeH coogr QKCHUS bubmorexa LHOK
pMYy ’ p https://m.edso00.ru
noxoous
IImomaan ceueHnii MHOrOI'paHHUKOB:
. P bubmuorexa [JOK
28 TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
https://m.edsoo.ru
4acTH, COOOpaKeHUs MOA00Us
[Tnomaau ceueHnii MHOTOTPaHHUKOB:
N bubmuorexa [JOK
29 TIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
https://m.edsoo.ru
Y4acTH, COOOpaKeHUs MOA00uUs
Konrponsnas pabdora "[loBTopenue:
30 MHOT'OTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"
31 0065BEM Tena. O6beM MPSIMOYTOIBLHOTO bubnuorexa [JOK
rapajienenuIena https://m.edsoo.ru
39 3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType bubnmoreka [JOK
Ky0a; 0 TPUCEKITUH yIia https://m.edso0.ru
33 CrepeomeTpuuecKue 3aJauu, CBSI3aHHbIE C bubnnoreka [HOK

00BEMOM MPSIMOYTOJIBLHOTO

https://m.edso0.ru




napajjiejacnuicaa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

N bu6mmoreka [IOK
34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO
https://m.edso0.ru
napajiejenumneaa
" . bubmuorexa [JOK
35 O0BEM npsAMOi TPU3MBI 1
https://m.edso0.ru
36 CrepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C bubnnoreka [JOK
BBIYMCIICHHEM 00BEMOB TIPSAMOU MPU3MBI https://m.edso0.ru
37 IIpukinaaneie 3a1a4u, CBA3aHHBIE C bu6mmoreka [IOK
00BEMOM TIPSAMON MPU3MBI https://m.edsoo.ru
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
N i bu6mmoreka [IOK
38 ornpenenéHHoro uaTerpana. O0bpEm
. https://m.edso0.ru
HaKJIOHHOM MPU3MBbI
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
R R bubmuorexa [JOK
39 ornpenenéHHoro uaTerpana. O0sEm
https://m.edso0.ru
A PAMH/TBI
40 ®opmyna 06béMa nupamuiel. OTHOILIEHHE bubnnoreka [JOK
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIJIOM https://m.edsoo.ru
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE bubnnoreka [JOK
00BbEMOB MUPAMHU/] ¢ OOIIUM YTIIOM https://m.edso0.ru
4 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C bubnmnoreka [JOK
00BEMaMK HAKJIIOHHOW MTPU3MBI https://m.edsoo.ru
43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C bubnuorexa [JOK
00BEMaMU TUPaAMUIBI https://m.edsoo.ru
[Tpuknagueie 3agaun mo Teme "OObEMBI
" .. . bu6mmorexa [IOK
44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOM
https://m.edso0.ru
TIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI bu6mmoreka [IOK




Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

https://m.edsoo0.ru

[Ipumenenune 00bEMOB. BeruncieHue

bu6mmoreka [IOK

46
pacCTOAHUS 10 TIOCKOCTH https://m.edso0.ru
47 Kontponbnas padota "O0bEM
MHOTOrpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,
48 obpa3 pnme IIUJTAH]T qucxoﬁ bubmmorexa [JOK
pasyro P https://m.edsoo.ru
MMOBEPXHOCTHU
49 Humnap. [pssmoit KpyroBOM HUIUHAIDP. bubnnoreka [JOK
[1nomane MOBEpXHOCTH HUIUHAPA https://m.edsoo.ru
50 Konunyeckast moBepXxHOCTh, 00pa3yroIiue bubnuorexa [JOK
KOHMYECKOU noBepxHocTu. Konyc https://m.edsoo.ru
51 CeueHue KOHYCa TUIOCKOCTHIO, bubnuorexa [JOK
MapajieIbHOM MJIOCKOCTH OCHOBaHUSA https://m.edsoo.ru
59 VYceuénnsiit konyc. M3o00pakeHne KOHYCOB bubnnoreka [JOK
U YCEYEHHBIX KOHYCOB https://m.edso0.ru
53 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJIHOM bu6mmoreka [IOK
IMOBEPXHOCTH KOHYCA https://m.edso0.ru
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM bu6mmoreka [IOK
MOBEPXHOCTU KOHYCA https://m.edsoo.ru
CrepeomeTpuueckue 3aauu Ha
bubmuoreka [JOK
55 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
. https://m.edsoo.ru
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha
bubmuorexa [JOK
56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
N https://m.edsoo.ru
MMOCTPOECHUEM CEYEHUN HUIUHAPA, KOHyCa
57 IIpukiiagHele 3a1a4u, CBSI3aHHbIE C bubnuoreka [IOK

MUJIIMHAPOM

https://m.edsoo.ru




58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C bubmuorexa [IOK
HWIMHAPOM https://m.edsoo.ru
bubmuorexa [JOK
59 Cdepa u ma
dep P https://m.edso0.ru
[Tepeceuenue chepsl 1 mapa ¢
P dep P bubmuoreka [JOK
60 rtockocThio. Kacanue mapa u chepbl
https://m.edso0.ru
IJIOCKOCTHI0. By u n3o0pakenue mapa
[Tepeceuenue cdepsl 1 mapa ¢
bubmuorexa [JOK
61 iockocThio. Kacanue mapa u cdepsl
https://m.edso0.ru
IJIOCKOCTHI0. By u n3o0pakenue mapa
62 VYpasuenue chepsl. [Lnomans chepsr u eé bubnnoreka [JOK
yacTei https://m.edso0.ru
bu6mmoreka [IOK
63 CummMmetpus cdepsl U mapa
pust chep P https://m.edso0.ru
CrepeoMeTpuuecKue 3aaud Ha
64 JI0Ka3aTeJbCTBO U BBEIUMCIICHHE, bu6mmorexa [IOK
CBSI3aHHBIE CO CEPOHt U MIapoM, https://m.edso0.ru
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO
CrepeomeTpuueckue 3aa4 Ha
65 JI0Ka3aTeJIbCTBO U BEIUMCIICHHE, bu6mmorexa [IOK
CBSI3aHHBIE CO CEPOH U MapoM, https://m.edsoo.ru
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO
66 [TpuknagHelie 3a1a4n, CBI3aHHBIE CO bu6mmorexa [IOK
cdepoit u mapom https://m.eds00.ru
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH
P Py ’ Bu6nmoreka [IOK
67 BBIYHCJICHUS B OKPY>KHOCTH, CTaHapTHBIC
https://m.edsoo.ru
nmoxoous
68 Paznuuynbie KOMOMHALIMY TEI BpAIIEHUS U bubnmoreka [JOK




MHOT'OI'PaHHUKOB

https://m.edsoo0.ru

3agaum o Teme ""Tena 1 MOBEPXHOCTH bu6mmoreka [IOK
69 BpauieHus" https://m.edsoo.ru
70 3agaum o Teme ""Tena 1 MOBEPXHOCTH bubmuorexa [JOK
BpaiieHus" https://m.edsoo.ru
71 KonTponbuas padora "Tena u
MIOBEPXHOCTHU BpaleHus"
79 O6béM muuHapa. Teopema 06 00bEMe bubnnoreka [JOK
NPAMOro UWJIMHIpA https://m.edsoo.ru
73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO bubnuorexa [JOK
onpeaenéHHoro uurerpaina. O0bEM KoHyca https://m.edsoo.ru
74 [Tmomaau 60KOBOM M MOJTHOM bubmuorexa [JOK
MMOBEPXHOCTU KOHYCA https://m.edsoo.ru
75 CrepeomeTpuuecKkue 3aauu, CBSI3aHHbIE C bubnnoreka [JOK
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa https://m.edsoo.ru
76 [Tpuknaansle 3agauu no reMe "O0bEMBI U bubnnoreka [JOK
MJI0ILIAa I TOBEpXHOCTEN Ten" https://m.edsoo.ru
O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
77 chepnl. CTepeoMeTprUIeCKre 3a/1a4H, bubnuorexa [JOK
CBSI3aHHBIE C BBIYHCIIEHUEM 00BbEMOB https://m.edsoo.ru
Iapa, IapoBOro CETMEHTa U MIapOBOT0
ceKkTopa
[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
bu6mmorexa [IOK
78 iomaapio ceprbl. COOTHOMICHUS MEXKIY

IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHU
MOOOHBIX TEJ

https://m.edsoo.ru




[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mo100mm.

bubmuorexa [IOK
79 CrepeoMeTpHrYeCcKIe 3a0a4, CBA3aHHBIE C 1
p p >
. . https://m.edsoo.ru
BbIUUCIIEHUEM 00BEMOB Tell U II0IIAAeH
MOBEPXHOCTEM
80 KonTponbnas pabora "[Tnomanu
MIOBEPXHOCTU U 0OBEMBI KPYTJIbIX Ten"
JiBuxeHust npoctpaHcTBa. OToOpakeHus.
81 JIBrokeHust ¥ paBeHCTBO ¢uryp. O0mmme bubmmorexa LHOK
. . https://m.edsoo.ru
CBOWCTBA IBUKCHUI
Bunsl iBMKeHMIN: napanielbHbli epeHoc,
bubmuorexa [JOK
82 LIEHTpaJIbHAsi CHMMETPHUS, 3epKajbHas
N https://m.edsoo.ru
CHMMETpHS, TIOBOPOT BOKPYT MPSIMOii
83 ITpeoOpaszoBanus nogodus. [lpsamas u bubnnoreka [JOK
cdepa Diinepa https://m.edsoo.ru
84 I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE bubnnoreka [JOK
JBAKEHUS https://m.edsoo.ru
85 KonTtponbHas pabota "BekTops! B
npocrpaHcrae”
Oo6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10—11 xnaccos,
. bubnuorexa [IOK
86 CUCTEMAaTH3alMsl 3HAaHUM: R
" . https://m.edsoo.ru
[TapannenbHOCTh IPSAMBIX U IJIOCKOCTEH B
pocTpaHcTBe"
Oo6o6maromiee noropenue 11 noHATUH U
87 MeToJ10B Kypca reomerpun 10—11 xnaccos, bubnnoreka [HOK

cUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

https://m.edsoo0.ru




O6o6matomee mopropenue 11 nonstuii u
MeToJ10B Kypca reometpun 10—11 kmaccos,

bubmuorexa [JOK

88 o _
cucTtemaTusanus 3HaHuil: "BekTopsl B https://m.edsoo.ru
npoctpaHctae"

Ob6o6maromee nosropenue 11 noHsATUH U

89 MeToa0B Kypca reomerpun 10—11 xaccos, bubmuoreka [JOK
cucremarusanud 3Hanuii: "O0beM https://m.edsoo.ru
MHOTOIrpaHHuKa"

Oo6o6maromee nmosropenue 11 moHsTHH U

90 MeToa0B Kypca reomerpun 10—11 kaccos, bu6mmoreka [IOK
cucreMmarusanus 3HaHuii: "O0beM https://m.edso0.ru
MHOTOIrpaHHuKa"

Oo6o06maromee nmoBTopenue 11 moHsTHH U

01 MeToJ10B Kypca reometpun 10-11 xnaccos, bubnuoreka [IOK
cucreMmarusanus 3Haguil: "Ilmomamu https://m.edsoo.ru
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Ob6o06maromiee noropeHue 11 noHATU U

92 MeToJ10B Kypca reomerpun 10-11 xnaccos, bubnuoreka [IOK
cucreMmaru3anus 3Hagui: "[lnomann https://m.edsoo.ru
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 HToroBasi KOHTpOJIbHASA paboTa

94 WroroBas koHTpoJsibHas paboTa

95 [ToBTOpenue, 00001IEHNE U bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru
HcTtopus pa3BUTHS CTEPEOMETPUHN KaK

96 HAyKU U €€ pojib B Pa3BUTUU COBPEMEHHBIX bubnnoreka [HOK

WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

https://m.edsoo0.ru




HcTopus pa3BUTHS CTEPEOMETPUM KaK

97 HayKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1 bubmmoreka [IOK
WHXKEHEPHBIX U KOMITBIOTEPHBIX https://m.edsoo.ru
TEXHOJIOTHI1
HcTopus pa3BUTHS CTEPEOMETPUM KaK

98 HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 bubnmoreka [JOK
WHXXEHEPHBIX U KOMITBIOTEPHBIX https://m.edsoo.ru
TEXHOJIOTHI1
WcTopus pa3BUTHS CTEPEOMETPUH KaK

99 HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX 1 bubnuorexa [JOK
VMHKEHEPHBIX U KOMITBIOTEPHBIX https://m.edso0.ru
TEXHOJIOTHI1
WcTopus pa3BUTHS CTEPEOMETPUH KaK

100 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1 bubnuoreka [IOK
VMH)KEHEPHBIX U KOMITBIOTEPHBIX https://m.edso0.ru
TEXHOJIOTHI
HcTopus pa3BUTHS CTEPEOMETPUN KaK

101 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX 1 bubnuoreka [IOK
VMH)KEHEPHBIX U KOMITBIOTEPHBIX https://m.edsoo.ru
TEXHOJIOTHI
HcTtopus pa3BUTHS CTEPEOMETPUHN KaK

102 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1 bubmuorexa [IOK
MH)KEHEPHBIX U KOMIIBIOTEPHBIX https://m.edso0.ru
TEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bl MHOIOIPaHHUKOB (IHMpamulia, HpPU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3nam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH JIO0 TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pPELIEHUN CTAaHJAPTHBIX MAaTE€MaTHYECKMX 3a7a4 Ha BBIYHMCICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXIY NPSIMOM M IUIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPAaHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, NpPEACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [TpumensaTh mpocTedine MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 3314
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATH peallbHBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara aireopsl,
pewatb ~ MpakTMYECKWE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (hopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MKy IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

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

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPENONaraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHHU
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) IMOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3azaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu peIICHU A CTaHIapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMM U MPUMEHITh U3YYCHHbIC TTOHATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE T€OMETpPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NMpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, apAJIICIIbHbIC
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIYy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: MNCPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TIMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajenenumnes] u
ero csoictBa. Ilupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbBHO TOYKH, HpﬁMOfI, IIJIOCKOCTH.

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

7.6

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




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMO mpu3Mebl. [Inomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMHIBI, TE€OpEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

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

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

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

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

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

chepsl

6.4

6.5

6.6

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

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

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

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

Bektop Ha miockocty M B npocTpaHCTBE. CJIOKEHME U BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

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




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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOXKECTBO, OII€pallMd HaJl MHOXCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIIUH 00Iunit
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIDQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad




mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTL apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MOHATHUAMH: pPALUOHAIBHBIC, HPPALUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad 1 3aaa4 M3 pa3JINIHbIX obnacrei HAaYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHUS, YAacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; MNpUBOAWUTL HNPUMEPbBI MAaTEMAaTUYCCKOro MOACIHUPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3ahad U3 pealbHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATh BBIPAKEHUS, YPABHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HaboOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C MPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIly MOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHAaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS MPSMbIE, IapaluIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIaAb (QUTYpBI, 00bEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHyCa, YMEHHE CTPOUTb CEueHHE
MHOTOTpaHHHMKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJWUTh T'COMETPHYECKHUE BEIWYMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIC (OPMYJBI U METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUpPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METON
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU

14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHU

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

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

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

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

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




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

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKUIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonblIero 1 HauMEHbLIEro 3HaueHUs (YyHKIUMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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