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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
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 PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

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

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIIMecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOMCTBA [apauieabHbIX IJIOCKOCTEMN. [Ipocreumue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 3€MEHTOB MHOTOTPAaHHMKOB: pEOpa, JuaroHaid, YrJbl.
[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 YCEUYEHHON MMPAMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
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. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. I[IpsiMmoyrosibHas  cuctemMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0BEM 11apa U IIapoOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON EesSTEIBHOCTH, STamoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

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

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOILICHHA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAJIbHBIE CUTYAllMH, MPUMEHATh U3YYCHHbIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CGepuyecKoil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSAMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TEPEHOCE, LEHTPAIBbHOM CUMMETPUH, 3€PKAIBHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
ege.sdamgia.ru

1 B 23 .

BEJICHHUE B CTEPEOMETPHIO resh.edu.ru fipi.ru

) B3anMHoe pacnosioxkeHue npsMbIX B 6 ege.sdamgia.ru

MIPOCTPAHCTBE resh.edu.ru fipi.ru
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B g ege.sdamgia.ru
MIPOCTPAHCTBE resh.edu.ru fipi.ru
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25 ege.sdamgia.ru
IJIOCKOCTEN B MPOCTPAHCTBE resh.edu.ru fipi.ru
.sdamgia.

5 VYTIIBl M pacCTOSHUS 16 cee.sqamsla ru

resh.edu.ru fipi.ru
.sdamgia.

6 MHororpaHHuKu 7 cee.sCamela ru
resh.edu.ru fipi.ru
ege.sdamgia.ru

7 B 12 .

€KTOPBI B IPOCTPAHCTBE resh.edu.ru fipi.ru

g [ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs 5 ege.sdamgia.ru

3HAHUU resh.edu.ru fipi.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoasusie IIpakruyeckue (mucpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
.sdamgia.

1 AHaMTHYECKas TEOMETPUS 15 cee.stametd ru
resh.edu.ru fipi.ru

) [ToBTOpEeHME, 0000IICHNE 1 15 ege.sdamgia.ru

cUCTEMAaTH3AalNs 3HAHUN resh.edu.ru fipi.ru
.sdamgia.

3 OO0BEM MHOTOTpaHHUKA 17 cee.stameld ru
resh.edu.ru fipi.ru
ege.sdamgia.ru

4 T 24 i

et BPAteHit resh.edu.ru fipi.ru

5 [Tnomany moBepXHOCTU U 0OBEMBI 9 ege.sdamgia.ru

KPYIJIBIX TEJ resh.edu.ru fipi.ru
ege.sdamgia.ru

6 5 .

Apmxers resh.edu.ru fipi.ru

7 [ToBTOpEeHue, 06001IeHNE 1 17 ege.sdamgia.ru

CUCTeMaTH3aIlvsl 3HAaHUH resh.edu.ru fipi.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue oBpasoBaTeIbHEIe
padoThbI padoTsI pecypenr
OcHoBHbIE NpaBUIIa U300paXKEHUs Ha ege.sdamgia.ru
1 PHUCYHKE IJIOCKOCTH, TTApaJUIETBHBIX MPSIMBIX 1 resh.edu.ru fipi.ru
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsATHS cTepeoMeTpUH: TOUKa, psmas, ege.sdamgia.ru
IJIOCKOCTh, NIPOCTPaHCTBO. OCHOBHBIE resh.edu.ru fipi.ru
2 IIpaBUJIa N300paKEHUS HAa PUCYHKE 1
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsaTus: nepecekaronuecs MmIOCKOCTH, ege.sdamgia.ru
3 nepeceKaroIuecs npsimas v MIoCKOCTh; 1 resh.edu.ru fipi.ru
MOJTYIIPOCTPAHCTBO
[TonsTHs: mepecekaronuecs mIOCKOCTH, ege.sdamgia.ru
4 nepeceKaroIuecs npsiMas v MI0CKOCTh; 1 resh.edu.ru fipi.ru
MOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX ege.sdamgia.ru
5 MIPOCTPAHCTBEHHBIX (QUTYD, 1 resh.edu.ru fipi.ru
HECYIIECTBYIOINUX 00HEKTOB
MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX ege.sdamgia.ru
6 MIPOCTPAHCTBEHHBIX (QUTYD, 1 resh.edu.ru fipi.ru
HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TIEPBbIE 1 ege.sdamgia.ru




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE

resh.edu.ru fipi.ru

ege.sdamgia.ru

8 CIEICTBHS 3 HUX resh.edu.ru fipi.ru

AKCHOMBI CTEpEOMETPHH U NIEPBHIC ege.sdamgia.ru
9 crneactBus u3 HUX. CrocoOsl 3a1anus resh.edu.ru fipi.ru

IPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

O003HaUeHUS IPSMBIX U TUIOCKOCTEH

N300paxenune ceyeHuit nmupamMuabl, Kyoa u ege.sdamgia.ru

MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa. resh.edu.ru fipi.ru
10 N300pakeHne nepecedeHus moIydeHHbIX

IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX

CCUCHHI Pa3HBIMH LIBETAMH

N300paxenune cedyeHuit nmupamMuabl, Kyoa u ege.sdamgia.ru

IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux peopa. resh.edu.ru fipi.ru
11 N300paxeHnue nepeceyeHus: NOTy4YeHHBIX

IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX

CCUCHHI Pa3HBIMH [IBETAMH

N300pakeHne ceueHuil mupaMubl, Kyoa u ege.sdamgia.ru

MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa. resh.edu.ru fipi.ru
12 N300paxeHnue nepeceyeHus: NOTy4YeHHBIX

IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX

CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHnil mupaMubl, Kyoa u ege.sdamgia.ru

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa. resh.edu.ru fipi.ru
13 N3006paxeHnue nepeceuyeHus: NOTy4YeHHBIX

IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETaAMU




ege.sdamgia.ru

14 Meton ciieioB [isl IOCTPOEHUS CEUEHUI resh.edu.ru fipi.ru
Meron ciae0B A7 TOCTPOCHUS CEUECHHH. ege.sdamgia.ru
15 CBoiicTBa miepeceueHU MPSIMbIX U resh.edu.ru fipi.ru
IIJIOCKOCTEN
Meron ciae0B A7 TOCTPOCHUS CEUECHHH. ege.sdamgia.ru
16 CBoiicTBa nepeceuyeHuid MpsIMbIX U resh.edu.ru fipi.ru
IIJIOCKOCTEN
[TocTpoeHne ceueHuii B mupamuie, Kyoe mo ege.sdamgia.ru
17 TpéM TOUKaM Ha péopax. Co3nanue resh.edu.ru fipi.ru
BBIHOCHBIX YEPTEXKEH M 3aIKCh I1aroB
MOCTPOCHHUS
[TocTpoeHne ceueHuii B mupamuie, Kyoe mo ege.sdamgia.ru
18 TpéM Toukam Ha p€Opax. Coznanue resh.edu.ru fipi.ru
BBIHOCHBIX YEPTEKEH U 3aIiCh [1aroB
MOCTPOCHUS
[Toctpoenue ceuenuii B nmupamuie, Kyoe mo ege.sdamgia.ru
19 TpéM Toukam Ha pEOpax. Coznanue resh.edu.ru fipi.ru
BBIHOCHBIX YEPTEKEH U 3aIiCh [1aroB
MTOCTPOCHHS
ITocTpoeHue ceuenuii B nupamue, Kyoe 1o ege.sdamgia.ru
20 TpéM Toukam Ha pEOpax. Coznanue resh.edu.ru fipi.ru
BBIHOCHBIX YEPTEKEH 1 3aIUCh [1aroB
MTOCTPOCHHS
[ToBTropenue miaanumeTpuu: Teopema o ege.sdamgia.ru
21 PONOPIMOHANBHBIX OTpe3kax. [Tomobue resh.edu.ru fipi.ru
TPEYTOJILHUKOB
22 IToBropenue mianumeTpun: Teopema ege.sdamgia.ru




Menenas. PacueTsl B ceyeHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPHH

resh.edu.ru fipi.ru

KonTponbHas padbota "AKCHOMBI

ege.sdamgia.ru

23 crepeomerpun. CeueHns" resh.edu.ru fipi.ru

Bsaumnoe pacrnonoxeHue npsiMbix B ege.sdamgia.ru
24 npoctpancTBe. CKpenMBaromuecs npsmble. resh.edu.ru fipi.ru

[Ipu3Haku CKPEMUBAIOIINXCS MPSMBIX.

[TapaniensHbie MpsiMble B TPOCTPAHCTBE

Teopema o cymiecTBOBaHHU U ege.sdamgia.ru

€IMHCTBEHHOCTH IPSIMOM IMapajuieIbHON resh.edu.ru fipi.ru
’s JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JIeXKaIlel Ha TaHHOM

npsMoi. JlemMMa o nepecedeHuu

MapajuIeNIbHBIX MPSMBIX TIOCKOCTHIO

[TapannensHocTh Tpex MpsiMbIX. Teopema o ege.sdamgia.ru
26 TpEX MapajuieabHbIX NpsMbIX. Teopema o resh.edu.ru fipi.ru

CKPELIMBAIOIUXCS MPSIMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHbIE ege.sdamgia.ru
7 CBOWCTBA MapaJUIeIbHOTO TPOCKTUPOBAHMSL. resh.edu.ru fipi.ru

N300pakenue pa3HbIX GUryp B

napajieIbHON MPOEKITUH

[lenTpanpHast mpoeKIus. YTOMI C ege.sdamgia.ru
28 COHAITPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY resh.edu.ru fipi.ru

MPSIMBIMA

3amaun Ha J0Ka3aTeabCTBO U UCCIIEIOBAHHE, ege.sdamgia.ru
29 CBSI3aHHBIE C PACIIONIOXKEHUEM MPSMBIX B resh.edu.ru fipi.ru

MIPOCTPAHCTBE




[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak

ege.sdamgia.ru
resh.edu.ru fipi.ru

30 MapayIeIbHOCTH MPSAMOU U TIIOCKOCTH.

CaolicTBa napajuieIbHOCTH IPSMOK 1

IJI0CKOCTH

I'eomeTpuueckue 3a7a9n Ha BEIYMCICHUE U ege.sdamgia.ru
3l JI0KA3aTeJIbCTBO, CBSA3AHHLIE C resh.edu.ru fipi.ru

MapajuIeNbHOCTHIO MPSMBIX U MIIOCKOCTEH B

MIPOCTPAHCTBE

[TocTpoenue cevueHus, MPOXOSIIECTO Yepe3 ege.sdamgia.ru
10 JTAHHYIO TIPSIMYIO Ha YePTEKE U resh.edu.ru fipi.ru

napajuieJIbHOTO APYroi npsMoi. Pacuér

OTHOLUEHUH

[MapannensHas TpOEKIHs, TPUMEHEHUE IS ege.sdamgia.ru
13 MIOCTPOCHHUSI CEUEHHH KyOa U resh.edu.ru fipi.ru

napauienenumnena. CBoncTaa

napajuiefienunena u IpusMbl

[TapannensHbie muockoctu. [IpusHaku ege.sdamgla.ru.
34 MapajieIbHOCTH JIBYX TUIOCKOCTEH resh.edu.ru fipi.ru

Teopema o mapanienbHOCTH U ege.sdamgia.ru
35 €IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH resh.edu.ru fipi.ru

4yepes TOUKY, He MPUHAATIEKAITYIO TaHHOM

TJIOCKOCTH | CIIEICTBUS U3 HEE

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: O ege.sdamgia.ru
36 MapajuIeIbHOCTU MPSIMBIX MEpeceueHus Ipu resh.edu.ru fipi.ru

MepeceyeHn  IByX MapaiebHbIX

IUIOCKOCTEMN TPEThEN
37 CBoiicTBa MapajIeIbHBIX TUIOCKOCTEH: 00 ege.sdamgia.ru




OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MCXKAY napaljiCJIbHbIMU
IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYM: ITapaJlJICIbHBIMU INIOCKOCTSAMHA

resh.edu.ru fipi.ru

[ToBropenue: Teopema [Tudaropa Ha

ege.sdamgia.ru

38 LTOCKOCTH resh.edu.ru fipi.ru
39 [ToBTOpEHME: TPUTOHOMETPUS ege.sdamgia.ru
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA resh.edu.ru fipi.ru
40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO ege.sdamgla.m
Mapasieenmnena resh.edu.ru fipi.ru
41 Brraucnienue JuiiH OTPE3KOB B KyOe u ege.sdamgla.ru.
PSIMOYTOJIBHOM TapajuIeyeume e resh.edu.ru fipi.ru
[leprieHANKYIAPHOCTD MPSIMOM U MJIOCKOCTH. ege.sdamgia.ru
42 [Tpu3HaK neprneHauKyIIpHOCTH NPSIMOHN U resh.edu.ru fipi.ru
IJIOCKOCTH
[lepnieH IUKyYNSIPHOCTD MPSMON U MIIOCKOCTH. ege.sdamgia.ru
43 [Tpu3HaK neprneHANKYIIPHOCTH MPSIMOHN U resh.edu.ru fipi.ru
IJIOCKOCTH
Teopema o cyiiecTBOBaHUU U ege.sdamgia.ru
44 €AMHCTBEHHOCTH TIPSIMOM, TTPOXOISIICH resh.edu.ru fipi.ru
gyepe3 TOUKY IMPOCTPAHCTBA
NEPIEHAUKYIISIPHOH K MIIOCKOCTH
45 [TnockocT U eprneHANKYIIpHbIE UM ege.sdamgia.ru
MpsIMbIE B MHOTOTpaHHHKaX resh.edu.ru fipi.ru
46 [1nockocTH ¥ epneHAUKYISIPHBIE UM ege.sdamgia.ru




IpsAMBIC B MHOTI'OI'paHHUKAX

[Iepnennukynsp u HakinoHHas. [loctpoenue

resh.edu.ru fipi.ru

ege.sdamgia.ru

47 -
HEPIEHAUKYIISAPA U3 TOUKH Ha IPIMYIO resh.edu.ru fipi.ru
48 IlepnenuKynsp U HakIoHHas. IlocTpoenue ege.sdamgia.ru
HEPIEHAUKYIIAPA U3 TOUKH Ha IPIMYIO resh.edu.ru fipi.ru
4 Teopema o TpéX TepHeHauKysApax (mpsamas ege.sdamgla.ru.
9 1 06paTHas) resh.edu.ru fipi.ru
TeopeMa 0 TPEX TEpPIEHANKYIIAPax (IpsMast ege.sdamgia.ru
S0 1 o6paTHas) resh.edu.ru fipi.ru
ege.sdamgia.ru
51 Vron Mexly CKpEeIMBaIOIIUMUCS IPSIMBIMU resh.edu.ru fipi.ru
5 [TouCK MepIeH MK YISPHBIX TPSIMBIX C ege.sdamgia.ru
TIOMOIIBIO TIEPIIEHIUKYIISPHBIX IIOCKOCTEN resh.edu.ru fipi.ru
ege.sdamgia.ru
53 OpToroHanbHOE IPOEKTUPOBAHUE resh.edu.ru fipi.ru
ITocTpoenue ceuenuit kyoa, IpU3Msl, ege.sdamgia.ru
54 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO resh.edu.ru fipi.ru
OpPTOTOHAJIBHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MbI, ege.sdamgia.ru
55 MPAaBUIBLHON MUPAMHUIBI C TOMOIIBIO resh.edu.ru fipi.ru
OPTOrOHAJBHOMN MPOCKIIUH
56 CummeTpusi B IPOCTPAHCTBE OTHOCUTEITLHO ege.sdamgia.ru

IIOCKOCTH. [1nockocTr cummeTpuii B




MHOTI'OrpaHHUKax

[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U

resh.edu.ru fipi.ru

ege.sdamgia.ru

57 i
IUIOCKOCTH KakK CJIEZICTBUE CUMMETPUU resh.edu.ru fipi.ru
58 IIpaBuIbHBIE MHOTOTPAHHUKHU. Pacuér ege.sdamgla.@
paccTOSIHUN OT TOYKH J0 INIOCKOCTH resh.edu.ru fipi.ru
59 [IpaBunbpHBIE MHOTOTpaHHUKH. Pacyér ege.sdamgla.ru.
PacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH resh.edu.ru fipi.ru
CriocoObl OIyCTUTb NEPIIEHANKYIISAPBI: ege.sdamgia.ru
60 CUMMETPHS, CABUT TOYKH I10 TapaJLICITbHOM resh.edu.ru fipi.ru
MpAMOit
61 CaBur no HenapauienbHON IPSIMOH, ege.sdamgia.ru
W3MEHEHUE PACCTOSHUN resh.edu.ru fipi.ru
KonrtponsHas padora "B3anmuoe ege.sdamgia.ru
62 pacrioyio’keHue MpsIMbIX U IIIOCKOCTEN B resh.edu.ru fipi.ru
nmpocTpaHcTae”
[ToBTOpEHME: Yroa Mexay IpsIMbIMU Ha ege.sdamgia.ru
63 IUIOCKOCTH, TPUTOHOMETPHUS B resh.edu.ru fipi.ru
MIPOU3BOJILHOM TPEYroJbHHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: YrOa MEXKAY ege.sdamgia.ru
64 CKPEILMBAIOIIMMUCS IPSIMBIMU B resh.edu.ru fipi.ru
MIPOCTPAHCTBE
65 I'eomeTprueckre METO/ bl BEIYMCICHHS yTIIa ege.sdamgia.ru

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX

resh.edu.ru fipi.ru




JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX

ege.sdamgia.ru

66 YIJI0B BYFPAHHOTO YA resh.edu.ru fipi.ru
[Tepnienaukynsipubie miockoctu. CBOMCTBA ege.sdamgia.ru
67 o resh.edu.ru fipi.ru
B3aUMHO NEPIICHIUKYISIPHBIX TNIOCKOCTEH
[Tpu3HaK neprneHAuKyYIIPHOCTH MJI0CKOCTEH; ege.sdamgia.ru
68 TeopeMa o MPSIMOH MepecedeHus ABYX resh.edu.ru fipi.ru
IIJIOCKOCTEM MEPIEHINKYJIIIPHBIX TPETHEN
TUIOCKOCTH
[IpssMoyronbpHBIN Tapasuielenunes; Kyo; ege.sdamgia.ru
69 M3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO resh.edu.ru fipi.ru
napaJiesienumnesa
Teopema o auaroHanu NPSMOYTOIBHOTO ege.sdamgla.ru‘
70 napajJiesienunesia U cieICTBUE U3 Heé resh.edu.ru fipi.ru
CrepeoMeTpuuecKre U NpUKIIAIHbIE 3a]a4uH, ege.sdamgia.ru
71 CBSI3aHHBIE CO B3aWMHBIM PacIOI0KEHUEM resh.edu.ru fipi.ru
MPSIMBIX M IJIOCKOCTH
[ToBTOpEHUE: CKpeIMBalOIIMecs NpsMbIE, ege.sdamgia.ru
72 napasiesIbHble TUIOCKOCTH B CTaHAapPTHBIX resh.edu.ru fipi.ru
MHOTOTpaHHHKaX
[Mapa mapayenbHbIX MIIOCKOCTEH Ha ege.sdamgia.ru
7 CKPELIMBAIOIIUXCS MPSIMBIX, pACCTOSIHUE resh.edu.ru fipi.ru
MEKIY CKPEIIHMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYaLHUsIX
PaccrostHre OT TOYKH /10 TIIIOCKOCTH, ege.sdamgla.rq
7 paccTostHue OT MPSMOM J0 TUNTIOCKOCTH resh.edu.ru fipi.ru
75 Brruucnenue paccTossHUN MeXIy ege.sdamgia.ru




CKPEUIUBAIOIIUMHUCS TIPSIMBIMH C IIOMOIIBIO
MIEePIEeHIUKYISIPHOM MJI0OCKOCTH

resh.edu.ru fipi.ru

TpéXrpaHHblid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIxX yrio. Teopema Iludaropa,

ege.sdamgia.ru
resh.edu.ru fipi.ru

76
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yria
77 DneMeHTHl cpepruuecKoil reoMeTpun: ege.sdamgia.ru
reoJIe3NYECKUE JIMHUU Ha 3emile resh.edu.ru fipi.ru
ege.sdamgia.ru
" " .
78 KonTponbHas padota "Yriibl U paccTossHUS resh.edu.ru fipi.ru
Cucremartu3zanus 3HaHui "MHOTrOrpaHHUK U ege.sdamgia.ru
7 €ro dJIeMEHTHI" resh.edu.ru fipi.ru
20 [upamupa. Bunsl nupamua. [lpasunsHas ege.sdamgia.ru
nupamMuia resh.edu.ru fipi.ru
21 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI. ege.sdamgia.ru
[IpaBmibHas pU3Ma resh.edu.ru fipi.ru
22 [IpssMo#t napaienenunen, NpsMOyroJIbHbIA ege.sdamgia.ru
napasuiesenures, Kyo resh.edu.ru fipi.ru
23 Brinykibsie MHOTOrpanHuku. Teopema ege.sdamgia.ru
Ditnepa resh.edu.ru fipi.ru
Brinykiible MHOTOrpaHHUKH. Teopema ege.sdamgia.ru
84 Diinepa. [IpaBuiIbHBIC U TTOTYIPABUIIHHBIC resh.edu.ru fipi.ru
MHOTOTpaHHUKHU
85 KonTponbnas padora "MHuororpanHHuku" ege.sdamgia.ru




IlonsTue BCKTOpAa Ha IIJIOCKOCTHU U B

resh.edu.ru fipi.ru

ege.sdamgia.ru

86 I
HpocTpaHCTBe resh.edu.ru fipi.ru
ege.sdamgia.ru
87 CyMMa BEKTOpOB resh.edu.ru fipi.ru
ege.sdamgia.ru
88 Pa3HOCTh BEKTOpPOB resh.edu.ru fipi.ru
ege.sdamgia.ru
89 [IpaBuno mapannenenunena resh.edu.ru fipi.ru
ege.sdamgia.ru
90 YMHOXEHUE BEKTOpa Ha YHUCIIO resh.edu.ru fipi.ru
o1 Paznosxenue BekTopa 1o 6asucy Tpéx ege.sdamgla.ru.
BEKTOPOB, HE JIEXKAIIUX B OJHOU MIJIOCKOCTH resh.edu.ru fipi.ru
ege.sdamgia.ru
92 CkansipHoe Npou3BeICHNE resh.edu.ru fipi.ru
93 Beruuciienue yria Mexay BEKTOpaMu B cge.sdamgia.ru
HpOCTpaHCTEG resh.edu.ru fipi.ru
ege.sdamgia.ru
94 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH resh.edu.ru fipi.ru
ege.sdamgia.ru
95 [Ipocreiimme 3aga4n ¢ BEKTOpaMH

resh.edu.ru fipi.ru




ege.sdamgia.ru
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
97 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
98 O0o01ieHne ¥ cucTeMaTu3ays 3HaHuH 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
99 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
100 HroroBas koHTposIbHAs paboTa 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
101 HToroBasi KOHTpOJIbHASA paboTa 1 resh.edu.ru fipi.ru
ege.sdamgia.ru
102 O060011eHre U cucTeMaTU3alys 3HaHUH 1 resh.edu.ru fipi.ru
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Konrpoabubie  IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypebI

) [TosTopenue TemMbl "KoopanHaThl BEKTOpa | ege.sdamgla.@
Ha IJIOCKOCTH | B IPOCTpaHcTBe" resh.edu.ru fipi.ru

) [ToBTOpenue Temsl "CkanspHoe 1 ege.sdamg1a.ru.
POU3BE/ICHHUE BEKTOPOB" resh.edu.ru fipi.ru

3 [MoBropenue Tembl "Brruncienue yria | ege.sdamg1a.rq
MEJKIy BEKTOpaMH B IIPOCTPaHCTBE" resh.edu.ru fipi.ru

4 IToBTOpeHHe TeMbl ""Y paBHEHHE MPSMOH, | ege.sdamgla.n}
POXOJISIICH Yepe3 ABe TOUKH" resh.edu.ru fipi.ru

5 VYpaBHEHHE IOCKOCTH, HOPMAJTb, { ege.sdamgia.ru

aBHEHUE TIOCKOCTH B OTPE3KAX

y resh.edu.ru fipi.ru

6 VYpaBHEHHE IOCKOCTH, HOPMAJIb, ) ege.sdamg1a.ru.
ypaBHEHHE TUIOCKOCTH B OTPE3KaX resh.edu.ru fipi.ru

ege.sdamgia.ru
7 BekropHoe npousseneHue 1 resh.edu.ru fipi.ru

g Jlunelinble HEPaBEHCTBA, JIMHEMHOE 1 ege.sdamgia.ru
IPOrPaMMHUPOBAHUE resh.edu.ru fipi.ru

9 Jlunelinbie HEPaBEHCTBA, JIMHEHHOE 1 ege.sdamgia.ru




IPOrpaMMHUPOBAHNE

AHaIMTUYECKHE METO/IbI pacuéra yria

resh.edu.ru fipi.ru

ege.sdamgia.ru

10 .
MEXTy TIPSIMBIMH B MHOTOIPaHHHKaX resh.edu.ru fipi.ru
1 AHaIUTHYECKUE METOIBI PacuéTa yria ege.sdamgla.@
MEXy TUIOCKOCTSIMH B MHOTOTPaHHUKAX resh.edu.ru fipi.ru
12 ®opmysa pacCTOSHUS OT TOUKH J10 ege.sdamgm.rq
TUIOCKOCTH B KOOpAMHATAX resh.edu.ru fipi.ru
13 Haxoxnenne paccTostHUM OT TOYKHU 710 ege.sdamgia.ru
ILIOCKOCTH B Ky0e resh.edu.ru fipi.ru
14 Haxoxnenue paccTosHUi OT TOUKH 10 ege.sdamgla.ru.
IUIOCKOCTHU B NIPABUJIBHON MUpaMue resh.edu.ru fipi.ru
KontponbHas padota "AHanuTuyeckas ege.sdamgia.ru
15 reomerpus" resh.edu.ru fipi.ru
16 CedeHunss MHOTOIpaHHUKOB: CTAHJAPTHBIE ege.sdamgia.ru
MHOTOTPaHHHKH resh.edu.ru fipi.ru
ege.sdamgia.ru
17 CedeHus MHOTOIPaHHUKOB: METO/I CJIEJIOB resh.edu.ru fipi.ru
CedeHnst MHOTOTPAaHHHUKOB: CTaHapTHHIE ege.sdamgia.ru
18 IUIOCKOCTH, NepeceyeHus MPSIMbIX U resh.edu.ru fipi.ru
IUIOCKOCTER
19 [TapannenbHble psAMBIE U IUIOCKOCTH: ege.sdamgia.ru

napajiCJIbHbIC CCUCHUS

resh.edu.ru fipi.ru




[TapaynenpHble NPAMBIE U TUIOCKOCTH:

ege.sdamgia.ru

20 pacu€r OTHOLIEHUI resh.edu.ru fipi.ru
[TapayuienbHbIe IPSIMBIE U TITIOCKOCTH: YTJIBI ege.sdamgla.ru'
21 ME/1y CKPEUIMBAIOIIMMUCS MTPSIMBIMU resh.edu.ru fipi.ru
[eprieHAUKYNApHBIE IPSMBIE U IIIOCKOCTH: ege.sdamgia.ru
7 CTaHJApTHBIE MAPHI MEPICHIUKYIIIPHBIX resh.edu.ru fipi.ru
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHHKOB
[lepnieHAMKYISIPHBIE TIPSIMBIE U TITIOCKOCTH: ege.sdamgla.ru.
23 Teopema O TpeX MEePHeHIUKYIIPaX resh.edu.ru fipi.ru
[epnieHUKYIISIPHBIC TIPSMbIC U TNIOCKOCTH: ege.sdamgia.ru
24 resh.edu.ru fipi.ru
BBIYHCIICHUS JUIMH B MHOTOTPaHHHKAX
[ToBTOpEHUE: TIIOMIAI! MHOTOYTOTEHUKOB, ege.sdamgia.ru
25 (bopMyIbl IS TUI0IIAzeH, COOOpaskeHHs resh.edu.ru fipi.ru
noao0us
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, ege.sdamgia.ru
26 (bopMyIbl IS TUI0IIAzeH, COOOpaXkeHHs resh.edu.ru fipi.ru
noao0us
[ToBTOpEHME: MO MHOTOYTOJILHUKOB, ege.sdamgia.ru
27 dbopMyIIbl 1S TIIOMIAAeH, COOOpasKeHus resh.edu.ru fipi.ru
mogoous
[Tnomanyu ceyeHnit MHOTOTPaHHHUKOB! ege.sdamgia.ru
28 IUIOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha resh.edu.ru fipi.ru
YacTH, COOOpaKEeHUS IO 1001t
29 [Tnomanyu ceyeHnit MHOTOTpaHHHKOB! ege.sdamgia.ru

IIomagun HOBCpXHOCTeﬁ, pa3pe3aHus Ha




4acTH, COOOpaXKeHUS MOJ00uS

KonTtponsnas padora "[loBTopenue:

resh.edu.ru fipi.ru

ege.sdamgia.ru

30 i
MHOTOT'PaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB" resh.edu.ru fipi.ru
31 O0BEM Tema. O6beM IPSIMOYTOJILHOTO ege.sdamgla.@
MapasIeenmnena resh.edu.ru fipi.ru
10 3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType ege.sdamg1a.rq
Ky6a; 0 TPHCEKIIHH YTIa resh.edu.ru fipi.ru
CrepeoMeTpHUYECKHUE 3a]1a4H, CBSI3aHHBIC C ege.sdamgia.ru
5
33 00BEMOM MPSAMOYTOJIBHOTO resh.edu.ru fipi.ru
napaiesienuea
[IpuknanHbie 3a1a49M, CBSI3aHHBIC C ege.sdamgia.ru
34 BbIUHCJIEHHEM 00BbEMA MPSIMOYTOJILHOTO resh.edu.ru fipi.ru
napaieNienumnea
ege.sdamgia.ru
35 OOBEM IPsAMOM IPU3MBI resh.edu.ru fipi.ru
36 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C ege.sdamgm.rq
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI resh.edu.ru fipi.ru
37 [IpukiaaHbie 3a1a4u, CBSI3aHHBIE ¢ 00BEMOM ege.sdamg1a.ru.
HPAMOIT TIPH3MBI resh.edu.ru fipi.ru
Brruucnenue o0bEMOB TEN ¢ TOMOIIIBIO ege.sdamgia.ru
38 onpenenéHHoro uaTerpaiga. Oopém resh.edu.ru fipi.ru
HAaKJIOHHOM NMPU3MBI
39 Brruucnenue 06EMOB Tell € TOMOIIBIO ege.sdamgia.ru

onpenenéHHoro uaTerpaiga. Oopém




MMUupaMuabl

dopmyna o6béMa nmupamuiel. OTHOIIEHHE

resh.edu.ru fipi.ru

ege.sdamgia.ru

40 :
00BEMOB ITUPAMUJL C OOLIUM YITIOM resh.edu.ru fipi.ru
41 ®opmyna 00bEMa upamuasl. OTHOIIEHHE ege.sdamgla.@
00BEMOB MUPAMUJL ¢ OOLITUM YTIIOM resh.edu.ru fipi.ru
4 CrepeoMeTpHYECKHE 3a/1aUH, CBSI3aHHEIE C ege.sdamg1a.rq
00BEMaMi HAKJIOHHO HPH3MBI resh.edu.ru fipi.ru
13 CrepeoMeTprUeCKHE 3a/1a9H, CBA3aHHBIE C ege.sdamgm.ru.
00BEMamMH UpaMUIbI resh.edu.ru fipi.ru
[Tpuknaaneie 3agauu no reMe "O6bEMBI ege.sdamgia.ru
44 Ten", cBsI3aHHbIC ¢ 00BEMOM HAKIIOHHON resh.edu.ru fipi.ru
TPU3MBI
45 [Mpuknaaaeie 3amaun mo Teme "O0bEMBI ege.sdamgla.n}
ten", CBSI3aHHBIE ¢ 00BEMOM MUPAMUIBI resh.edu.ru fipi.ru
46 [Tpumenenne 00bEMOB. Beruucinenne ege.sdamgia.ru
PacCTOSIHUS A0 MIOCKOCTH resh.edu.ru fipi.ru
47 KouTponeHas pabora "O0sEM ege.sdamgm.ru'
MHOTOTPaHHHKA" resh.edu.ru fipi.ru
Hunuuapuyeckas HOBEPXHOCTB, ege.sdamgia.ru
48 o0pa3yromue UIHHIPUIECKON resh.edu.ru fipi.ru
MOBEPXHOCTH
49 Humuaap. [Ipsmoit KpyroBo# UIHMHAD. ege.sdamgia.ru

[Tnomaap MOBEPXHOCTH IUIHH]IPA




Konunueckast moBepxHOCTh, 00pasyromime

resh.edu.ru fipi.ru

ege.sdamgia.ru

50 . .
KOHWYECKO# noBepxHoctu. Konyc resh.edu.ru fipi.ru
51 CedeHue KOHyca MIOCKOCTHIO, ege.sdamgla.@
napasuleibHON IJIOCKOCTH OCHOBaHUS resh.edu.ru fipi.ru
5 Vceu€nublii koHyc. M300paxeHne KOHYCOB ege.sdamg1a.rq
U YCeUEHHBIX KOHYCOB resh.edu.ru fipi.ru
53 [Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM ege.sdamgla.ru'
IIOBEPXHOCTU KOHYCa resh.edu.ru fipi.ru
54 [Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM ege.sdamgla.ru.
MOBEPXHOCTH KOHYCa resh.edu.ru fipi.ru
CrepeoMeTrpuueckue 3aJauu Ha ege.sdamgia.ru
55 JIOKa3aTeILCTBO U BLIUHUCIICHHE, resh.edu.ru fipi.ru
MOCTPOEHUEM CEUCHUI HWJIMHIPA, KOHYCA
CrepeoMeTrpuueckue 3aJauu Ha ege.sdamgia.ru
56 JIOKa3aTeILCTBO U BLIUHUCIICHHE, resh.edu.ru fipi.ru
MMOCTPOEHUEM CEUCHUN HWJINHIPA, KOHYCA
57 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C ege.sdamg1a.ru.
ATHHAPOM resh.edu.ru fipi.ru
58 [Ipuknannelie 3a7a4n, CBSI3aHHbBIE C ege.sdamgia.ru
HIAHPOM resh.edu.ru fipi.ru
59 Cdepa u map ege.sdamgia.ru




[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

resh.edu.ru fipi.ru

ege.sdamgia.ru

60 Kacanwue mapa u cdepsl m1ockocTsio. Bun n resh.edu.ru fipi.ru
n300pakeHHE 1mapa
[epeceuenue chepsl 1 mapa ¢ MWIOCKOCTHIO. ege.sdamgia.ru
61 Kacanwue mapa u cdepsl mmockocTsio. Bua n resh.edu.ru fipi.ru
n300paKeHue mapa
VYpasaenue chepsl. [Lomans chepsl u eé ege.sdamgia.ru
62 gacTeit resh.edu.ru fipi.ru
ege.sdamgia.ru
63 Cummetpusi cepsl 1 mapa resh.edu.ru fipi.ru
CrepeoMeTpHUECKHE 3a]a4d Ha ege.sdamgia.ru
64 JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE resh.edu.ru fipi.ru
co cepoii u mapoM, TOCTPOESHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuecKue 3a/1aui Ha ege.sdamgia.ru
65 JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC resh.edu.ru fipi.ru
€O cepoii U mapom, MOCTPOSHUEM UX
CEYEHUH TIOCKOCTHIO
T[IpuKnagHEIe 331a4H, CBI3aHHBIE CO chepoit ege.sdamg1a.ru.
66 W mapom resh.edu.ru fipi.ru
[ToBTOpEHUE: OKPY)KHOCTH HA IIOCKOCTH, ege.sdamgia.ru
67 BBIUKCJIEHUS B OKPY>KHOCTH, CTaHIapTHBIE resh.edu.ru fipi.ru
mogoous
68 PaznuuHbie KOMOWHAIIMY TEJT BPAIICHUS U ege.sdamgia.ru

MHOT'OI'PpaHHUKOB




3anauu o teme "Tena ¥ MOBEPXHOCTH

resh.edu.ru fipi.ru

ege.sdamgia.ru

0 BpameHus" resh.edu.ru fipi.ru
70 3anauu o teme "Tena U MOBEPXHOCTH ege.sdamgia.ru
BpareHus" resh.edu.ru fipi.ru
71 KonTponpHas padora "Tena u moBepXHOCTH ege.sdamgia.ru
BparieHus" resh.edu.ru fipi.ru
- 06béM numuaapa. Teopema 06 06bEMe ege.sdamgia.ru
PSAMOrO LUJIMHAPA resh.edu.ru fipi.ru
73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ege.sdamgia.ru
onpenenénHoro uarerpana. O0bEM KoHyca resh.edu.ru fipi.ru
74 [Inomany 60K0BOI U MOITHOM MOBEPXHOCTH ege.sdamgia.ru
KOHYCa resh.edu.ru fipi.ru
75 CrepeoMeTpHUeCKHE 3a/1a9H, CBA3aHHBIE C ege.sdamgia.ru
BBIYMCIIEHHEM 00BbEMOB LIUIMHPA, KOHYCa resh.edu.ru fipi.ru
76 IMpuknaguslie 3agaun no TeMe "OObEMBI U ege.sdamgia.ru
IUIOIIA/I TIOBEPXHOCTEH Ten" resh.edu.ru fipi.ru
O0BéM mapa u maposoro cekropa. Teopema ege.sdamgia.ru
00 00béme mapa. [lnomans chepsl. resh.edu.ru fipi.ru
77 CrepeomeTprYeCKHE 3a/1a4u, CBSI3aHHBIE C

BBIYHCIICHHEM 00BEMOB mapa, mapoBoro
CCIMCHTA U IApOBOTO CCKTOpa




[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u

ege.sdamgia.ru
resh.edu.ru fipi.ru

78 momaaso cepbl. COOTHOIIEHUS MEKITY
IUIOLIA/IIMU MTOBEPXHOCTEN 1 00bEMaMu
IMOAOOHBIX TEN
[TooOHBIE TENa B TPOCTPAHCTBE. ege.sdamgia.ru
N3menenne o6bEMa rpu moo00uu. resh.edu.ru fipi.ru
79 CrepeoMeTpHuecKUe 3a]a41, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB Tell U IUIOMIACH
MOBEPXHOCTEH
20 KonTponsHas padora "[Tnomaam ege.sdamg1a.ru.
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten" resh.edu.ru fipi.ru
JBuxenust npoctpancTBa. OToOpaskeHusl. ege.sdamgia.ru
81 JiBroxeHus U paBeHcTBO ¢uryp. OOmue resh.edu.ru fipi.ru
CBOICTBA JBHKCHUMN
Buael n1BukeHMit: napauieNIbHbIN IEPEHOC, ege.sdamgia.ru
82 LIEHTpaJIbHasi CHMMETpHUS, 3epKajbHas resh.edu.ru fipi.ru
CUMMETPHS, TOBOPOT BOKPYT MPSMOit
23 [IpeobpazoBanus monoodus. [psimas u chepa ege.sdamgla.ru.
Sitnepa resh.edu.ru fipi.ru
84 ['eomeTpHuueckue 3a1aun Ha MPUMEHEHHE ege.sdamgia.ru
NBIKEHHS resh.edu.ru fipi.ru
g5 Kontponbhas pabora "Bekrops! B ege.sdamgia.ru
npocTpancTae” resh.edu.ru fipi.ru
26 O6o6maromiee nosropenue 11 nousTuii u ege.sdamgia.ru

MeTo10B Kypca reomerpun 10—11 knaccos,




cucremarusauus 3HaHuil: "lIlapamiensHoCTh
MPSAMBIX U ITIOCKOCTEH B IPOCTpaHCTBE"

resh.edu.ru fipi.ru

Ob6o6maromee noropenue 11 moHsATH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,

ege.sdamgia.ru
resh.edu.ru fipi.ru

87

cUcTeMaTu3alus 3HaHui: "BekTopsl B

npocTpaHcTse”

O6o06matomee moBropeHue 11 moHsaTH 1 ege.sdamgia.ru
28 MeTo0B Kypca reometpun 10—11 kmaccos, resh.edu.ru fipi.ru

cUcTeMaTu3alus 3HaHuii: "BekTtopsl B

npocTtpaHcTae”

O6o6matomee moBropeHue 11 moHITHI 1 ege.sdamgia.ru
29 MeTOI0B Kypca reometrpuu 10—11 kmaccos, resh.edu.ru fipi.ru

cucremarusanus 3HaHuit: "OobeM

MHOTOTrpaHHHKaA"

Ob6o6muaromiee noropeHue 11 noHsATHi 1 ege.sdamgia.ru
90 MeTo10B Kypca reomeTrpun 10—11 knaccos, resh.edu.ru fipi.ru

cucreMaTu3anus 3HaHuil: "O0bem

MHOTOTrpaHHHKA"

Ob6o6muaromee noropenue 11 noHsATUi 1 ege.sdamgia.ru
o1 MeTo10B Kypca reomeTtpun 10—11 knaccos, resh.edu.ru fipi.ru

cucreMaTtusanus 3Hanuil: "Ilnomann

MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"

Ob6o6maromee nosropenue 11 noHsATHi 1 ege.sdamgia.ru
0 MeTo10B Kypca reomeTtpun 10—11 knaccos, resh.edu.ru fipi.ru

cucreMaTtu3anus 3Hanuil: "[lnomanu

MOBEPXHOCTU M 00BEMBI KPYTJIbIX TENI"

ege.sdamgia.ru

93 HtoroBast KoHTpoJibHAs paboTa

resh.edu.ru fipi.ru




ege.sdamgia.ru

94 Hrorosast KoHTpoOJIbHAS paboTa 1 resh.edu.ru fipi.ru
95 [ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALUS 1 ege.sdamgla.@
— resh.edu.ru fipi.ru
HcTopust pa3BUTHS CTEpPEOMETPUHN KaK ege.sdamgia.ru
96 HAaYKHU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHUS CTEPEOMETPHU KaK ege.sdamgia.ru
97 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHUS CTEPEOMETPHU KaK ege.sdamgia.ru
98 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
Ucropus pa3BuTus CTepeoMeTpUH Kak ege.sdamgia.ru
99 HaYKHU U €€ poJib B pa3BUTHU COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus CTEpEOMETPUU Kak ege.sdamgia.ru
100 HAyKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUMN
Hcropus pa3BUTHS CTEPEOMETPUH KaK ege.sdamgia.ru
101 HAyKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHs CTEpEOMETPUHN KaK ege.sdamgia.ru
102 HAaYKHU U €€ poJib B pPa3BUTHU COBPEMEHHBIX 1 resh.edu.ru fipi.ru
WH)KCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HHUX IPU PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTb MNOHATHAMM: MAapajUICIIBHOCT U MEPHEHAMKYISIPHOCTh
) IPSIMBIX U IIJIOCKOCTEHN
74 KnaccugpumupoBars B3aMMHOE pPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAHHBIM yroJsl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATUAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
’ MHOT'OTPaHHUK, 3JIEMEHTBHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 PacniosHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (IIMpamuzaa, IpHU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KJIacCU(UKaUU (BBIYKJIbI€ U HEBBINYKIIbIE MHOTOTPAHHUKH, NPAaBUIbHBIE
MHOTOTPaHHUKH, NPSIMbIE U HAKJIOHHBIE PU3MBI, NTapaljieIenuIe/abl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOSHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYEeCKUX 3a7a4 Ha  BBIYKMCIICHUE
paccTosHUN MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXKAY CKPEIINBAIOIUMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXKJACHUE T'€OMETPUUYECKUX BEIMYMH MO obOpasiam
713 WIM aIrOpUTMaM, IPUMEHsS W3BECTHBIC AHAIMTHYECKHE METOIbl IIpU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BbIYHMCICHHE YIJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKaxX U pUCYHKAX
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIaraloliX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 IIpumensaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MpPaKTHKE: aHAJIW3UPOBATh peajbHbIE
CUTYyalluu ¥ NMPUMEHSATh U3yUEHHBIE MOHITUS B MIPOLIECCE MTOMCKA PELIECHUS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM I€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpakTU4YEeCKHME  3aJaud,  CBA3aHHBIE C  HAXO0XJICHUEM
reOMETPUUYECKUX BEIINYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHYECKAs IMOBEPXHOCTb, OOpa3yrolue
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHJP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHITH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIApOBOTO CJIOS, BHICOTA IIApPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHMIANM  MOBEPXHOCTEH TN  BpAIlICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MEXKY IIOMAASIMK TOBEPXHOCTEH B 00bEMaMu
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 TEl
BpalIeHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IMIaroB 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}KCHI/ISI BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKuMn CBOﬁCTBaMH OHHU
o0ramaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: 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

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiinirie reoMeTpuyeckre 3ajjauyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

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

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsITh MONydYeHHbIe 3HAHUS HA MPaKTHKE: aHAJIW3HPOBaTh pealbHbIE




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NMpsIMBIX B MIPOCTPAHCTBE: IEPECEKAIOIINECS, apAJIICIIbHBIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTU: NCPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajlIeibHbIE U MEPIEHIUKYISPHbIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEpPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHInKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npssMOyroibHbIN Mapajenenumne]] u
ero cporcrtBa. [Iupammpa: n-yroyipHas mUpaMuaa, TPAHM M OCHOBAHHWE IMHPAMUBI,
OOKOBas W TOJIHAS TOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTsl NOpu3Mbl WM nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKU: ITIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs INHpaMHUIA,
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: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpHMOfI, IIIIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nupaMuaax, napaiejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[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

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

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

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

cepsl

6.4

6.5

6.6

N300pakeHne TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mnpocTpaHCTBE. CIIO)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTtemMa KOOpAWMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMcCiIeHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM MOoKa3aTeNneM, KOpeHb HaTypajJbHON CTENEeHH, CTEIEHb C
palMOHATBFHBIM TTOKA3aTeNIeM, CTETIeHb C JICHCTBUTENBHBIM TMOKa3aTelIeM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHATIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYSHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus IpoOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  OIEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OTIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
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 MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  TNPOU3BOJAHBIE CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOoro
aHauu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; MNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOroO MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

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, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeTHuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIY4aHOTO COOBITHS; yYMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
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 OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 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

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUNIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS MPSIMBIC, apaUICIBHOCTD 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 OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMEAAL (GUTYPB, 00BEM (UTYPHI,
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,
NPSMOYTOJIBHOTO  MapaJuIesIeNuIieia, MUPaMHUIbl, MPHU3MBI, [WIHHIPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (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 TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA 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; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TPU
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHYSCKHUE BEJIWYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IMIIOMAgh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCHOIB3YS
W3YYCeHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 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 IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHLII\/'I METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUA

Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTeneHb ¢ pallMoOHAIbHBIM MoKa3aTesieM. CBoMCTBa
' CTENEeHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndynble U HaTypaibHbIe JOrapupmMbl
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuxéHnble BRIYMCICHUS, TPaBUa OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTrpuieckue ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CuCTeMBI THHERHBIX ypaBHEHHH. ONpeIeuTelh MaTPHUIIBI
3 DyHKINUK U TpaPUKH




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

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
13 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonnas Gynkuuu. [TponsBoaHbIe 31eMEHTAPHBIX GYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHBIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh M CTaTHCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl u BEKTOPBI
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