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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX U TBOPUYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIIPETALUU MOJTyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YEHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
psAMBIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHS: IMUIMHAPUYECKAs IMOBEPXHOCTb, KOHHUYECKAs IMOBEPXHOCTD,
cepuueckas IMOBEPXHOCTh, OOpa3yromue IMoBepxHocTel. Tema BpamieHUS:
IIWIMHIP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHOe pacmosioxeHue
chepbl M TUIOCKOCTH, KacaTejdbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten
BpallleHUsT Ha IUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O0béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO TMapaiiesienunena 1 cieactsus u3 He€. OO0béM mpsMor u
HAKJIOHHOM MPU3MBI, IIWIMHAPA, MUPaMHIbl U KOHyca. O0BEM Iapa U MapoBOTO
CerMEHTA.

KoMOwHammu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipw3ma, BmHcaHHas B
IIWIMHIpP, OIKMCaHHAs OKOJo IumHApa. llepecedenme cdepsl W mapa c



miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIOaaAb chepbl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaymienbHO M TNEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEYCHUS I1apa, METOAbl MOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXEHHUA. [IpsimoyronbHas
cucTeMa KoopAauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3az7ad4.

JIBUKEHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiesbHbBIA TEpPeHocC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOOJIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3aHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (UTYP Ha IJIOCKOCTh, BBIIOJHATh U300pakeHUs puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHMKOB PAa3jJU4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJIHO OINEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

CBOOO/IHO OIEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPHOPETUPOBATH HH(OPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

NPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MpPAKTHUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHMUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYyYEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSACHATH CIIOCOOBI TIOJTY4YECHHUSI TEJT BPAICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peniaTh reOMETPUYECKUE 3a1a4/ HA BBIUMCIEHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Ipu
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsI MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOALIME YEPE3 BEPILUHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IMOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelars 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYCHHbIC  3HAHWUSA HA  MPAKTUKE:  CPaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALINU, IPUMEHSITh U3YUYCHHbBIC
IIOHATHUS, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CcHOpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX MOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmnoe pacnoioxkeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenabHOCTh NPSIMBIX U TUIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHz[mfymlpHOCTb MPSIMBIX U 25
IJIOCKOCTEN B IPOCTPAHCTBE
Yriel 1 pacCTOsIHUS 16 1
MHororpaHHuku 7 1
Bexkropsl B pocTpaHcTBe 12
g HOBTOPCHHC, 000011IeHNe U cucTeMaTU3alus 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Komrpomusre | MpaxTmseckie (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, 0606H16Hlfe u L5 |
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 |
KPYTJIBIX TEI
6 JBrxeHus 5 1
7 [ToBTOpeHue, O606HI€HI§G u 17 )
CHCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHBIE TpaBUIIa N300paKEHNUS HA PUCYHKE TNIOCKOCTH, TAapaJIeIbHBIX MPSIMBIX (OTPE3KOB), CEpEeIUHBI OTPE3Ka

[ToHATHS cCTEpeOMEeTpHH: TOUYKA, MPsiMast, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE MTPaBHiIa U300paKEHUSI HA PUCYHKE MJIOCKOCTH,
napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MEPCCCKAIMECH IIIIOCKOCTH, MEPCCCKAOMINECCA ITPAMasd U IMJIOCKOCTh; IMOJYIIPOCTPAHCTBO

IlonsTus: MEPCCCKAOIMNECH IIJIOCKOCTH, MEPCCCKAOIIMUECCA ITPAMad U IMJIOCKOCThb; IMOJYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHHE TPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYpP, HECYIIECTBYIOINX 0OBEKTOB

MHororpaHHuKH, ©300paKEHHE POCTEHIINX MPOCTPAHCTBEHHBIX (QUTYpP, HECYIIECTBYIOMNX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

0| NN W

AXCHOMEI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACcTBUs U3 HUX. CriocoObl 3aJaHus MPSMBIX U IUNIOCKOCTEN B pocTpaHcTBe. O003HaueHus
MPSIMBIX U IJIOCKOCTEN

10

N300paxenune ceueHuit nupamuibl, Ky0a 1 MpU3Mbl, KOTOpPbIE MPOXOJAT yepe3 ux péodpa. M3zo0paxeHnue nepeceyeHus MOIyUYECHHBIX
IJIOCKOCTEN. PackpaiBaHye MOCTPOEHHBIX CEYEHNUN Pa3HBIMU 1IBETAMHU

11

N300paxenune ceueHuit nupamuibl, Ky0a ¥ MpU3Mbl, KOTOpPbIE MPOXOJAT yepe3 ux péodpa. M3o0paxenue nepeceyeHus MOIyUYECHHBIX
IIJIOCKOCTEN. PackpaiBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU [IBETAMHU

12

N300paxenune ceueHuit nupamubl, Ky0a ¥ MpU3Mbl, KOTOpPbIE MPOXOJAT yepe3 ux péodpa. M3zo0paxenue nepeceyeHus NOIyYECHHBIX
IIJIOCKOCTEN. PackpamBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU 1IBETAMHU

13

N300paxenune ceyeHuit nupamuabl, Ky0a U MpU3Mbl, KOTOpPbIE MPOXOJAT yepe3 ux péopa. M3o0paxenue nepeceyeHus MOIy4YECHHBIX
IJIOCKOCTEN. PackpamBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU [IBETAMHU

14

Merton cresioB it MOCTPOSHUS CEUSHUM

15

Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHnid MPSMBIX U TITOCKOCTEH

16

Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHnid MPSMBIX U MITOCKOCTEH




17 IToctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. Co3zaHue BBIHOCHBIX YEPTEXKeH U 3alKCh [1aroB HOCTPOCHMUS

18 ITocTpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha pédpax. Co3aHue BBIHOCHBIX YEPTEXKeH U 3alKCh [1aroB NOCTPOCHMUS

19 IToctpoenue ceuenuii B nupamuze, Kyoe no Tpém Toukam Ha péopax. Co3aHue BBIHOCHBIX YEPTEXKeH U 3alKCh [1aroB HOCTPOCHMUS

20 [TocTpoenue ceueHuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Co3naHne BBIHOCHBIX YE€PTEXKeH U 3alKCh [IaroB MOCTPOCHHS

21 [ToBTropenue maanuMeTpun: Teopema o MPONOPIMOHAIBEHBIX OTpe3kax. [lonodue TpeyroabHUKOB

2 IToBropenue manumerpun: Teopema MeHenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX YepTekax. McTopus pa3BUTHS IIJITAaHUMETPUHU U
CTEpEOMETPUU

23 KonTponbHas padota "Akcuomsl crepeomerpun. Ceuenust"

4 B3aumHoe pacnionoxenue npsmsIx B npoctpaHcTBe. CkpemuBatomuecs npsaMble. [Ipu3Haku cKpenuBaronmxcs IpsiMbX.
[TapanienpHble IpsIMbIE B IPOCTPAHCTBE

’5 Teopema 0 CylIeCTBOBAHUU Y €IMHCTBEHHOCTH MPSIMOM NTapalIeIbHON JaHHON MPSAMOM, MIPOXOIAIIECH Yepe3 TOUKY IPOCTPAHCTBA U
He JIeXKalllel Ha TaHHOM NpsAaMoii. Jlemma o nepecedeHnn napauieaIbHbIX IPSAMBIX IIJIOCKOCTBIO

26 [TapamnenbHOCTB TpeX NpsiMbIX. Teopema 0 TpEX mapauiebHbIX NPSAMBIX. Teopema 0 CKpeIUBarOIUXCs MPSMBIX

7 [TapannensHoe npoekTHpoBaHue. OCHOBHbIE CBOMCTBA apalljieIbHOIO IPoeKTHpoBaHus. M300paxenue pa3HbIx GuUryp B
NapajuIeIbHON MPOEKIUH

28 lenTpanbHas npoeKUusA. YTOI C COHAIPaBICHHBIMU CTOPOHAMU. YTOJ MEXKIY IPSIMBIMU

29 3azauM Ha JOKa3aTeNIbCTBO M MUCCIIEN0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30 [TonsTHs: MapanaenbHOCTh NPSIMOM U IJIOCKOCTU B pocTpaHcTBe. [Ipu3Hak mapannenbHOCTH NpsMoil 1 miockocTu. CBoiicTBa
[apaJuIEIbHOCTH IPSIMOU U MIIOCKOCTH

31 I'eomeTpuyeckue 3a1a4n Ha BBIYUCIICHUE U 10KA3aTENIbCTBO, CBA3aHHBIE C NIAPAIIICIIBHOCTBIO IIPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE

32 ITocTpoeHue ceyeHus, MPOXOASILEro Yepe3 JaHHYIO IIPSAMYIO Ha YEPTEKEe U NapalljIeIbHOr0 Apyron npsmoil. Pacy€r otHomeHuin

33 [TapannensHas MpoeKIys, MPUMEHEHUE JUTsl TOCTPOCHHS ceueHn KyOa u mapaienenuneaa. CBONWCTBA MmapauieNenuIea U Ipu3Mbl

34 [TapannensHble IocKOCTH. [IpU3HAKK MapaMIeaIbHOCTH IBYX MJIOCKOCTEHN

35 Teopema o napaJ{neanocm Y €JMHCTBEHHOCTH IUIOCKOCTH, TPOXOSIIEH Yepe3 TOUKY, HE MPUHAIICKAITYIO JAHHOU IIJIOCKOCTH 1
CJIE/ICTBUS U3 HEE

36 CaoiicTBa napamienabHbIX INIOCKOCTEN: O MapaJljIeIbHOCTH MPSMBIX IepeceUeHUs MPH NMEPECEUEHUH IBYX MMapalIeIbHbBIX MII0CKOCTEHN

TpeTben




CpoiicTBa napajjiCJIbHbIX IUIOCKOCTEH: 00 OTpE3Kax MapaljICJIbHBIX IMPSAMBIX, 3aKJIFOYEHHBIX MCXKAY MnapaljlCIIbHbBIMU ITJIOCKOCTSAMU,

37 0 MepeceYeHuu NPsIMOi C IByMs MapajlIeIbHbIMU IIIOCKOCTSIMHU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSAMOYTOIBHOIO TPEYTOJIbHUKA

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHLHOTO MapaJlIe/ICIIHITE 1A

41 Boruncnenue IIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM IMapalijiesienumese

42 [TeprieHAMKYIAPHOCTD MPSIMON U TIIOCKOCTHU. [IprU3HaK nepneHIMKyJISIPHOCTH NPSIMOM U TIJIOCKOCTH

43 [lepneHuKyIApHOCTD NMPSMOM U IVIOCKOCTH. [Ipu3HaK NeprneHaAuKyISIPHOCTH IPSIMOU U IIIIOCKOCTH

44 Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH MPSIMON, IPOXOSAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHAUKYJIIIPHON K
IIJIOCKOCTH

45 [InockocTu U nepneHANKYISPHBIE UM MIPSIMbIE B MHOTOIPaHHUKAX

46 [InockocTu 1 nepneHANKYISIPHBIE UM MIPSIMbIE B MHOTOIPaHHUKAX

47 [Iepnennukynsap u HaknoHHas. [locTpoeHne neprneHuKysapa U3 TOUKU Ha MPSIMYIO

48 [lepnenukynsp u HakinoHHas. [locTpoeHue nepneHANKyJsApa U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx nepneHAnKyIsApax (mpsmas 1 oOpaTHas)

51 YToa Mexay CKpeIMBAOIIMMUCS IPSIMBIMU

52 [Touck neprneHauKyISIpHBIX MPSMBIX C IIOMOIIBIO MEPIEHANKYIISPHBIX IIIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuennii Kyba, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIIBHON MPOEKIUU

55 [TocTpoenue ceuennii Kyda, MpU3Mbl, IPaBUIIbHON MHpPaMUIbI C TOMOILBIO OPTOTOHAIIBHON MPOEKIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IJIOCKOCTH. [IITOCKOCTH CUMMETpUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyISIpHOCTH MPSIMO U TUIOCKOCTH KaK CJIEACTBHE CUMMETPUH

58 IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSTHUI OT TOYKHU 0 IIIOCKOCTH

59 IIpaBuibHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU J0 IIIOCKOCTH

60 CriocoObl OIyCTHTh NEPIIEHAUKYIAPBl: CAMMETpPHS, CIBUT TOYKHU MO MapayljieIbHON MpsMOn




61

CaBur 1o HenapauieJIbHON MPsMOM, U3MEHEHUE PACCTOSTHUN

62 Kontponbhas padota "B3anMHOe pacmoiokeHHe MPSMBIX M INIOCKOCTEH B TpoCcTpaHCcTBE"

63 IToBTOpEHME: Yroa MKy NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPUS B IPOU3BOIBHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEHME: YroJI MKy CKPEIIUBAIOIUMUCSA NIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpuyeckne METOAbI BBIYUCIICHUS yTIila MEXAY IIPIMBIMU B MHOTOI'PAaHHHUKAX

66 JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX YIJI0OB JBYTPAHHOIO yIiia

67 [lepnenukynspHble naockocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISIPHBIX IUIOCKOCTEN

68 [Ipu3Hak nepneHaAuKyJISIPHOCTH IUIOCKOCTEN; TeopemMa O IIPSAMOM IIEPECEUEHHUs] IBYX IUIOCKOCTEH MEPIEHAUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

69 [IpssmoyronbHbBIN Napasuienenunes; Kyo; U3MepeHus, CBOMCTBA IPSIMOYTOJIBHOTO NTapasulesenuneia

70 Teopema 0 1uaroHany NpsAMOYTOJIbLHOTO NapaJlIeIeNUIeaa U CIEACTBUE U3 HEE

71 CrepeoMeTpuuecKre U NPUKIIAIHbIE 3aja4l, CBS3aHHbIE CO B3aUMHBIM PAclOI0KEHUEM MPSAMBIX U INIOCKOCTH

72 [ToBTOpEHME: CKpeMBAOIINEC MIPSMBIE, TAPAIIIEIbHBIC IITIOCKOCTH B CTAHAAPTHBIX MHOIOTPaHHUKAX

7 [Tapa napayienbHbIX IVIOCKOCTEH Ha CKPEIMBAIOIIMXCS NPSMBIX, PACCTOSIHUE MEXAY CKPEIIMBAOIIMMUCS IPSIMBIMHU B IIPOCTHIX
CUTYaLUsAX

74 PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TNIOCKOCTH

75 Brruncnenue paccTosHUN MEKIY CKPEIIUBAIOIIMMUCSA MIPSMBIMU C TOMOIIBIO MEPIIEHIUKYJIIPHOM INIOCKOCTH

76 Tpéxrpannslii yroj, HepaBeHCTBA JJIs TpeXrpaHHbIX yrioB. Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO
yriia

77 DneMeHThI CPepruyecKoil reOMETPUH: Te01e3NUECKHUEe JIMHUU Ha 3eMie

78 KonTponbnas padora "Yrisl u paccrossHus"

79 Cucremarnzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI"

80 [Inpamna. Bunel nupamun. [IpaBunsHas nupamuia

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma

82 [Ipsimoit mapasuienenunesn, NPSAMOYTOJIbHBINA apajenenunes, Kyo

&3 Brinyknble MHOrorpanHuku. Teopema Oitniepa




84

Boinykibie MHOrorpanHuku. Teopema Ditnepa. [IpaBuibHbIe U MOTYIPaBUIIbHBIE MHOTOTPaHHUKH

85 Kontposbnas padora "MHororpaHHuKT"

86 [ToHsiTue BeKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno napasmienenumnena

90 YMHOK€EHHE BEKTOpa Ha YUCIIO0

91 Paznoxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE

93 Brruucnenue yria Mex1y BEKTOpaMH B IIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu

98 O06o0061eHre U cucTeMaTu3alus 3HaHu!

99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH

100 HToroBast KOHTpOJIbHASA paboTa

101 HToroBast KOHTpOJIbHASA paboTa

102 O06o00611eHre U cucTeMaTu3alus 3HaHU!




11 KJIACC

Ne
Tema ypoka
n/n

1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE"

P P P PocCTp
2 [ToBTOpenue tems! "CkansipHoe Npou3BeACHUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Bolunciienue yriia Mex 1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHeHHE PSAMON, IPOXOSILIEH Yepe3 ABE TOUKHU"
5 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTH B OTPE3KAX
6 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHHUE INIOCKOCTH B OTPE3KAX
7 BekTopHoe npon3BeieHne
8 JIuneiiHble HEPAaBEHCTBA, JINHEHHOE TPOrPaMMUPOBAHHE
9 JIuneiiHble HEPAaBEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE
10 AHaIUTHYECKHE METOBI pacuéTa yriia MeX1y NPsSMbIMA B MHOTOIPaHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéTa yrijla MeX1y INIOCKOCTSMHU B MHOTOTpaHHUKAX
12 ®opmyJsia pacCTOSIHUSI OT TOUKH J10 TNIOCKOCTH B KOOpJAMHATAX
13 HaxosxeHne pacCTOsSHUM OT TOYKH JI0 MJIOCKOCTH B KyOe
14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B ITPaBHIIBHON MUpaMUe
15 KonrtponsHas padora "AHanutiuueckas reomerpus"”
16 CeueHust MHOTOIPAaHHUKOB: CTaH/AapTHbIE MHOTOTPAaHHUKHI
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
18 CedeHnst MHOTOTPAHHUKOB: CTAHIAPTHBIE INIOCKOCTH, IEPECEUEHHUS] MPSAMBIX M IUNIOCKOCTEN
19 [TapannenbHbIE TPSMBIE U TUNIOCKOCTH: MTApaJUIeIbHbIE CEUEHUS
20 [TapannenbHbIE TPSMBIE U TUIOCKOCTH: PACYET OTHOLICHUH
21 [TapanienbHble MPsIMbIE U TUIOCKOCTH: YTIIbI MEXKY CKPEIIMBAIOIIUMUCS PIMBIMU
22 [TeprieHquKyIsIpHBIE MIPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE APl MEPIEHANKYJIISPHBIX MJIOCKOCTEN U MPSAMBIX, CHAMMETPUU




MHOTI'OI'PaHHHUKOB

23 [lepnenaukynsipHbIC MPSAMBIE U INIOCKOCTU: TEOPEMA O TPEX NEPHEHAUKYISAPAX

24 [lepnenauKkyasipHbIEC IPSAMBIE U INIOCKOCTHU: BBIYMCIICHUS IJIMH B MHOTOTPAHHUKAX

25 [ToBTOpEHue: MoIa M MHOTOYTOJIBHUKOB, (POPMYJIBI JUIS TUIOINAACH, COOOpaXeHUs OJ00Hs
26 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI IJIs TUTOIIAJIEH, COOOpasKeHUs TI0100Us
27 [ToBTOpEHue: oA M MHOTOYTOJIBHUKOB, (POPMYJIBI JUIs TUIOINAAEH, COOOpaXeHUs OJ00Hs
28 [Tnomaam cedeHnii MHOTOTPAaHHUKOB: TUIOIIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaXKEHUS MOJ00us
29 [Inomaau ceyeHnii MHOrOrpaHHUKOB: IUIOIIA I TIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaxeHUs Mogo0us
30 KonTtponbnas padora "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHUSI MHOTOTPaHHHKOB"

31 O0béM Tema. OObeM PSIMOYTOIBHOTO TTapaJUIeIIeTUIIe/Ia

32 3amaun 00 yaABOCHUU Ky0a, 0 KBapaType Ky0a; 0 TPUCEKIIUH yTIia

33 CrepeomeTpuyuecKue 3a1a4M, CBsI3aHHbIE ¢ 00bEMOM MPSMOYTOJILHOTO Mapasuiesenue/ia

34 [Ipuxnagnaeie 3a1a4u, CBSI3aHHBIE C BRIYMCICHHEM 00BhEMa IPSMOYTOIBHOTO MapajuieIenueia
35 O0BEM IPSAMON TPU3MBI

36 CrepeomeTpHuyecKHe 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB NMPSAMON PU3MBI

37 [TpuknanHele 3a7auu, CBA3aHHbBIE C 00BEMOM IPSIMOM MPU3MBI

38 Brruncnenue 06bEMOB Tel € MOMOIIBIO ONpeAeaEHHOTro uHTerpaina. O0bEM HaAKJIOHHOM NPU3MBbI
39 Brruncnenue 06bEMOB Tell € MOMOLIBIO ONpeAeNéHHOro nuTerpana. O0bEM MUpaMuIbI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YITIOM

41 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM YIIIOM

42 CrepeomeTpuyecKHe 3aauu, CBSI3aHHbIE ¢ 00bEMaMH HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuuecKue 3aJa4u, CBSI3aHHbIE C 00bEMaMU TUPAMHU/TBI

44 [puxnaansie 3agaun no Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOH NMPU3MBI

45 [Ipuknanneie 3aaaun o Teme "OO0bEMBI Ten", CBA3aHHBIE C 00bEMOM MHPAMUJIBI

46 [Ipumenenne 00bEMOB. Brrunciaenne paccTosiHUS 10 IOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHHKA"




48

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yollye WINHIPUIECKOI TOBEPXHOCTH

49 Humunaap. [psmoit kpyroot muauHap. [nomans moBepXHOCTH HMIHMHIPA

50 Konnueckas moBepxXHOCTh, 00pa3yoe KOHnYeCKor moBepxHoctu. Konyc

51 CeueHue KOHYyCa MJIOCKOCTHIO, MApaJIEIbHON MIIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuuecKre 3aJa4l Ha J0Ka3aTeIbCTBO U BHIYUCICHHUE, IOCTPOCHUEM CEUEHUN LIMINHIpa, KOHYCca

56 CrepeoMeTpHuuecKkre 3aJa4ul Ha J0Ka3aTeIbCTBO U BHIYUCICHHUE, IOCTPOCHUEM CEUEHUN LIMINHIpa, KOHYCca

57 [IpukitagHble 3a1a4n, CBSI3aHHbIE C IWIMHIPOM

58 [IpukitagHble 3a1a4m, CBSI3aHHBIE C LIWIMHIPOM

59 Cdepa u map

60 [epeceuenue chepsl u mapa ¢ wiockocTeio. Kacanue mapa u chepsl miockocTpio. Bun 1 n3o0paxenue mapa

61 [epeceuenue chepsl u mapa ¢ wiockocTeio. Kacanue mapa u chepsl miockocTpio. Bun 1 n3o0paxenue mapa

62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuuecKkue 3aaul Ha JJ0KAa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO c(hepoit U LIapoM, IIOCTPOSHUEM UX CEUEHUI
IJIOCKOCTBIO

65 CrepeomeTpHuyecKkue 3aJaun Ha JJOKa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHBIE CO c(hepoit U IIapoM, IIOCTPOSHUEM UX CEUEHUI
IJIOCKOCTBIO

66 [Ipukianueie 3aqa4n, CBsI3aHHBIE CO CPEpOi U IIapoM

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH, BEIYUCICHHS B OKPY>KHOCTH, CTaHJAapTHBIE MTOI00US

68 Paznuunbie KOMOWHAIMK TE BpaIleHUs] 1 MHOTOTPaHHUKOB

69 3anaun o reme "Tena U MOBEPXHOCTH BpalieHus"

70 3anauu o reme "Tena U MOBEpXHOCTH BpalieHus"

71 KonTtponbHas padora "Tena 1 moBepXHOCTH BpaleHus"




72 O0BeéM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIMHIPA

73 Brruucnenne 00bEMOB TeII ¢ TOMOIIBIO onpeaenéHHoro uaTerpaia. OobéM KoHyca

74 [Tnomaau GOKOBOW M IMOTHOM MOBEPXHOCTH KOHYCA

75 CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB LIMIMHPA, KOHYCa

76 [puxnagnsie 3agaun o Teme "OO0bEMBI U IO TOBEpXHOCTEH Ten"

77 O0béM 1mapa u mapoBoro cexropa. Teopema 06 00wEMe mapa. [Tnomans cheprr. CTepeoMeTpuueckre 3aa4u, CBI3aHHBIE C
BbIUKCJICHHEM 00BEMOB I11apa, IIAPOBOT0 CErMEHTA U IIAPOBOTO CEKTOPa

73 [Tpuknanseie 3apaun o Teme "OO0BEMBI TE", CBA3aHHBIE C 00BEMOM MIapa U TIomaabio chepbl. COOTHOMICHHS MEXKIY TUIOIIAISIMA
MOBEPXHOCTEH M 00bEMaMU MTOTOOHBIX TE

79 [Tono6uble Tena B mpoctpaHcTBe. M3menenne 00béma npu nonodbuu. CrepeoMeTpruyecKue 3aauu, CBI3aHHbIE C BEIUMCICHHEM
00BEMOB TeJ U IMJIOLIA/ICH MOBEPXHOCTEN

80 KonTponbnas pabota "[1nomany noBepxHOCTH U 00BbEMBI KPYTIIBIX Tt

81 JBuxenust npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO Guryp. OO01me cBoiicTBa IBUKEHUIN

82 Bunb! nBwkeHuil: mapauienbHbIi EpeHOC, IEHTpaIbHasi CHMMETPHS, 3epKallbHas CAMMETPHS, TOBOPOT BOKPYT MPSMOii

83 [TpeobpazoBanus monodus. [psimas u chepa Ditnepa

84 ['eomeTrpuueckue 3aaun Ha IPUMEHEHUE JBHKEHUS

85 KonTponbHnas pabora "BekTopsl B mpoctpaHcTse”

26 O6o06matomiee moBropenue 11 moustuii u MeTo0B Kypca reometpun 10—11 xmaccoB, cucremaruzanus 3uanuii: "[lapannenbHOCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

%7 O6o6matomiee moropenue 11 moHsTHi 1 MeTOI0B Kypca reometpuu 10—11 kiaccoB, cuctemaTusanus 3HaHuii: "BexkTopsl B
npocTpaHcTae”

28 O6o6matomee moBTopenue 11 mouHsTHII 1 METOI0B Kypca reomeTpun 10—11 kimaccoB, cuctemaTusamnus 3HaHui: "BexTopsl B
npoctpaHcTae”

29 Ob6o6maromiee nopropenue 11 noustuit 1 MeTo10B Kypca reomerpun 10—11 knaccos, cucrematu3zaiys 3Hanui: "Oobem
MHOTOrpaHHuKa"

90 Ob6o6maromee nopropenue 11 noustuit 1 MeTo0B Kypca reomerpun 10—-11 knaccoB, cucrematu3zaius 3Hanuit: "Oobem

MHOTOTpaHHHKaA"




O6o6matomee moropenue 11 moHsTHI 1 MeTO10B Kypca reomeTpuu 10—11 kimaccos, cuctemaTusanus 3Hanuid: "Ilnomann

91 N
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TEN"
9 O6o6matomee moBropenue 11 mousTHI 1 MeTOI0B Kypca reomeTpuu 10—11 kimaccos, cuctemaTusanus 3Hanuid: "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBbIX T
93 HroroBast kKoHTpoIbHAs paboTa
94 HroroBast koHTpoIbHAs paboTa
95 [ToBTOpEHME, 000OIIEHUE U CUCTEMATH3aIIMs 3HAHUH
96 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
97 HcTtopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
98 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTHUN COBPEMEHHBIX MH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
99 Hcrtopus pazButusi crepeoMeTprn Kak HayKd B €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHI
100 Hcrtopus pazButusi ctepeoMeTprn Kak HayKd U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHI
101 Hcrtopus pazButusi ctepeoMeTprn Kak HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHI
102 Hcrtopus pazButusi crepeoMeTprn Kak HayKd B €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHI




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

7

I'eomerpus

7.1

OHepI/IpOBaTL MOHATHUAMU: TOYKA, IIpAMasd, IMIOCKOCTb

7.2

HpI/IMeHHTB AKCHUOMBI CTCPEOMETPUU U CICACTBUA U3 HHUX IIPU PCIICHHUUN
reOMCTPHUYCCKUX 3a1a4

7.3

OnepupoBaTh MNOHATUSMU: MNAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
MPSAMBIX U IJIOCKOCTEN

7.4

KnaccudunupoBate B3aUMHOE DPACHOJOXKEHHE TMPSAMBIX M TUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMH: JBYI'PAaHHBIM yroJsi, TpaHU JBYI'PAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTia, JIMHEHHBIN yrojl IBYTPaHHOTO yIIa, TpagyCHas
Mepa JIBYTPaHHOTO yria

7.6

OHGpI/IpOBaTB IMOHATHUAMHA: MHOTI'OT'PAaHHUK, BBIHyKJII:Iﬁ n HGBI)IHYKJH)II;'I
MHOI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'DAHHHUKA, HpaBI/IJ'IBHHﬁ MHOT'OI'PaHHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAHHUKOB (MHpamujaa, IMpU3Ma,
PSIMOYTOJIBHBIN Mapasuienenunes, Kyo)

7.8

KHaCCI/I(pI/II_[I/IPOBaTL MHOTI'OT'paHHUKH, BLIGI/IpaSI OCHOBaHUA HJIA
KJ'IaCCI/I(I)I/IKaI_II/II/I (BBIHYKJ'ILIG N HECBBIITYKJIBIC MHOT'OT'PAaHHUKH, IIPABUJIBHBIC
MHOT'OT'paHHUKH, [TPAMBIC U HAKIIOHHBIC ITPU3MBI, napanﬂenenﬂnenm)

7.9

OHepI/IpOBaTB MOHATHUAMU: CCKYIIad IIJIOCKOCTh, CCHCHNEC MHOT'OI'PAHHUKOB

7.10

OOBACHATH MMPUHIHUIIBI ITIOCTPOCHUA CEUYCHHUI MHOT'OT'PAaHHUKOB, UCIIOJB3Y
METOJ CIICA0B

7.11

CtpouTh cedeHHss MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBITIOJHATH
(BBIHOCHBI€) IIIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HaXOXKACHUC T'COMCTPUYCCKUX BCJIHWYHH I10 o6pa3uaM
WK aJIroputMaMm, HOPUMECHSAA HW3BCCTHBIC AHAJTIUTUUYCCKHUE MCTOABI IIPU
pEeIICHUHA CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3aga4 Ha BBIYHUCIICHHUEC
paCCTOSIHI/II‘/II MCXKAY ABYMs TOYKaMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKHIO
IIIOCKOCTH, MEKAY CKPCIIUBAOIMUMHUCA IMTPAMBIMHA

7.13

Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUUYECKUX BEJIMYUH IO oOpa3uam
WY adrOpuTMaM, HPUMEHSS W3BECTHBIE AHAJUTUYECKHE METOJbl INpH
pEeLICHUU CTaHJApPTHBIX MAaTE€MaTHYECKMX 3a7a4 Ha BBIYKMCIECHHUE YIJIOB
MEXIY CKPEIUMBAIOIUMUCA NPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,
MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB




Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEN MHOTOIPaHHUKOB (TIPU3Ma,

7.14 UpaMyzia) ¢ NpUMEHEHUEeM (OpMyJl, BBIYMCIATH COOTHOLICHUS MEXIY
IUIOINASIMU [TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHMMETPHsSL B IIPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (UTYPBI
W3Bnekatb, mnpeoOpa3oBbIBaTb U HMHTEPIPETUPOBATh HH(MOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpeJCTaBICHHYIO Ha
yepTexxax U pUCyHKax
[TpumensTs reoMeTpudeckue (AKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEAIOJIAraloluX HECKOJIBKO IIaroB pEUICHUs, €CIU YCIOBUSA
NIPUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpuMeHATH mHpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoauTE NmpuUMEpbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B Mpupoje u
' KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallUu U NPUMEHATh U3YUYCHHBIC MIOHATHUS B MPOLECCE NIOUCKA PEIICHHUS
MaTeMaTH4ecKu c(HOpMYIUPOBAHHOM MPOOIEMBI, MOJIEIUPOBATh PealbHbIe
7.20 CUTyallud Ha S3bIKE I€OMETPUH, HCCIENO0BaThb IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemate  MpakTUYECKHME  3a7ayd,  CBA3aHHbBIE C  HAXO0XKJIECHUEM
reOMETPUUYECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBEpPsieMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHAMU: IMIMHIpPUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 LHWIMHIPUYECKON MOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pazyronre KOHMYECKONH TOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (IMIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHUS TN BPALLICHUS
6.4 KnaccuguupoBaTs B3aMMHOE PacHoOkKeHHe CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOW CIJIOM, OCHOBAHME ILAPOBOIO CJIOS,, BHICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAJM  MOBEPXHOCTEH TeN  BpallIEHU,
’ TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMyJT
6.7 OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy H




OMMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK WU TEJO
BpallleHUs

6.8

BBIYHCIATE COOTHOMICHUS MEKIY IIOMAIASIMH IMOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX Te

6.9

N3o06paxats uzydaemble GUTYpbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUA CBepXy, COOKY, CHM3Y; CTPOUTH CEUYCHHS Tel
BpalieHus

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IPEOOpPa3oBBIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[IpumensTh reomerpuyeckue (GakThl ISl PELIEHUS CTEPEOMETPHUUECKHUX
3a/1a4, MPEAIOJIATAIOMNX HECKOJIBKO IIAaroB pEIICHUS, €CIU YCIOBUS
IIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBatrhb MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BhITIONTHATE  IEHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpAa HA YHCIO, OOBSICHATH, KAaKMMH CBOWCTBAMH OHU
00J1a1aroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0KCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, PaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAIPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAapHBIC BEKTOPBI

6.17

Haxoauth CYMMY BCKTOPOB H MPOU3BCACHHUC BCKTOPA HA YHUCIO, YI'OJI
MCKAY BCKTOpPAMH, CKAJIPHOC IMPOU3BCACHUC, PACKIIAJAbIBATH BCKTOP IIO
ABYM HCKOJUIMHEAPHBIM BECKTOPaM

6.18

3a)IaBaTI) IJIOCKOCTb YPABHCHHUEM B }leKapTOBOfI CUCTEME KOOpANHAT

6.19

Pemiate HpOCTefIIHI/Ie reOMCTPHUYCCKUC 3ala4Yi Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPJAWHATHOTI'O METO1a

6.20

Pemate 3agauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIICHUH U
HaxOXXJICHUE TEOMETPUYECKUX BEIWYMH IO 00pa3laM WA aJrOPUTMaM,
MPUMEHSSI ~ W3BECTHBIE  METOABl  NPH  PEHICHWH  CTaHIApPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATH mpocTEHIIME MpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PEHIEHUN CTEPEOMETPUUYECKUX 3a1a4

6.22

[IpuBOaUTE NpHMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEM B NPHUPOAE H
’KU3HHM, PACIIO3HABAThH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpuMeHATH MOJIyYEHHBIE 3HAHMS HA NPAKTHKE: aHAJIU3UPOBATh PEaJIbHbIC
CUTYyallUu U NPUMEHSATh U3y4YECHHBIC IIOHATHUSA B IIPOLIECCE MTOUCKA PELICHUS
MaTeMaTH4ecKu c(HOpMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIC




CUTyallMld Ha A3BIKC TI'COMCTPHUHU, HUCCICAOBATH ITOCTPOCHHBLIC MOACIN C
HCIIOJIB30OBAHHUEM I'€COMETPHUICCKUX MMOHATHH U TEOpPEM, allIiapara aJ'Il"e6pH,
peaTtb IMPAKTUYCCKHUE 3aJa4u, CBsA3aHHBbIC C HaXO0XJICHUEM

IrCOMETPHUICCKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

7

I'eomerpus

7.1

OCHOBHBIE TTOHATHSI CTEPCOMETPHHU. Tqua, npsAMas, ILJIOCKOCTb, IIPOCTPAHCTBO.
ITonsatue 06 aKCHOMAaTHYECKOM IIOCTPOCHUHU CTEPCOMETPHUUN: aKCHOMBI CTCPECOMETPUN U
CICACTBUA U3 HUX

7.2

B3auMHoe pacrniosnoxeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAIONIUECs, TapalieIbHbIe
U CKPCIIMBAIOMIUCCA  IIPSAMBIC. HapaJIJIGJILHOCTI) MIpsAMBIX U IUIOCKOCTEH B
[IPOCTPAHCTBE: IMApaJUICJIbHBIE IIPAMBIE B I[POCTPAHCTBE, MAPAJLICIBHOCTh TPEX
NPSMBIX, HApPALIEIBHOCTh IPAMOM M  IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHAMH, YIroJl MEXIy INpsSMBIMHA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN:
napajiesibHble IUIOCKOCTH, CBOWCTBA MapauleNbHbIX IUIocKocTed. Ilpocreiimue
IIPOCTPAHCTBEHHbIE (UIYypbl Ha IUIOCKOCTH: TeTpa’ap, KyO, MNapauienenumnes,
MIOCTPOCHHUE CEUEHUH

7.3

[lepneHIUKYISIPHOCTh MNPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISPHBIE MpSMBIE B
IIPOCTPAHCTBE, MPSMBIE NApAJUIEIbHbIE U NEPIEHANKYIISAPHBIE K IUIOCKOCTH, IPU3HAK
HEPIEHIUKYJSIPHOCTH IPSAMON U IUIOCKOCTH, TEOPEMA O NPAMOM INEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroJl MEXAY NPSAMON U IUIOCKOCTBIO, IBYTPaHHBIN
yroJ, JJMHEWHBIN YroJl ABYTPaHHOro yruia. [lepnenauKkyisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMON J0 IJIOCKOCTHU, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. [IepneHInKyIsapHOCTh ITUIOCKOCTEH: MPU3HAK NEPHEHANKYISIPHOCTH ABYX
mockocTeil. Teopema o TpEX MeprneHuKyIsIpax

7.4

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTBHl MHOIOIPAHHHKA, BBIIIYKIIBIE H
HEBBIIIYKJIBIE MHOTIOIPDAHHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
NpU3Ma, TPaHU M OCHOBAaHMS NPU3MBI, MpsiMas W HAKJIOHHas NMPU3MBbI, OOKOBas M
IIOJIHAs MIOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npaMOyroibHbIA Napajuieaeune]] 1
ero cporcrBa. [Iupammpa: n-yronpHas nupaMuja, TPaHW W OCHOBAaHUE INHpPaMUIBI,
OOKOBasg W TMOJIHAs MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEUEHHAs MUPAMUJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBUIbHBIE MHOTOIpDAaHHHUKHU: IIOHSTHE
MPaBUJIBHOTO MHOIOTPaHHUKA, IPaBWIbHAs TNpU3Ma M MPAaBWIbHAS NUPaMHUAA,
MpaBWIbHAsA TPEYrojbHasl MUpamMuaa U MpaBUIbHBIN TeTpalap, kyO. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKadAp U uKocadapyrue CeueHus: Npu3mMsl
U IApaMUbI

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
ONEMEHTBI CUMMCTPUU B nupaMmuaax, napajjiejacnuiicaax, MMpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Breruricnenue 51€MEHTOB MHOTOTPAaHHHUKOB: pé&0pa, auaroHanu, yriael [lnomans
OOKOBOI1 TOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA s OCHOBAHUH,
TeopemMa 0 OOKOBOM MTOBEPXHOCTHU MPSMOM MPU3MBI. [1nomaas 60KOBOM MOBEPXHOCTH U




MOBEPXHOCTH TPABWIBHON MUPAMHUIBI, TEOPEMa O TUIOMIATH YCEYEHHOW IMHPaMHUIBL.
[Tonstre 06 00bEMe. OOBEM MUPAMU/IBI, IPHU3MBI

7.7

[TomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKTY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMaMU TOTOOHBIX TEJT

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuuapudeckasi MOBEPXHOCTb, 00pa3yioniye HUINHAPUIECKONW MOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. LlMmuHAp: ocHOBaHWS W OOKOBas MOBEPXHOCTH,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00Pa3yOIIHe KOHHYECKOH MOBEPXHOCTH, OCh M BEPIIIMHA
KOHMYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpasylomas U OCh,
Iomaabk OOKOBOW ¥ TIOJHOW IMOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opa3yromme H
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, JuaMeTp, TUIOMaAb MOBEPXHOCTH cepsl. B3anmuoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe, IMIomaab

chepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpalllcCHUA U MHOTOT'PAHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpallICHUA

6.6

[Tonste 06 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuieNienuIesia u ciueacTBUs u3 He€. O0bEM UIMHIIPa, KOHYCA.
O06BEéM mapa u riomazab chepst

6.7

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKY TUIOIIAIIMUA TTOBEPXHOCTEH,
00BéMaMH TTONOOHBIX TEI

6.8

Ceuenuss nmnmMHApa (HmapajuleNbHO M TMEPHEHIUKYJISPHO OCH), CEYeHHs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHMs L1apa

6.9

Bexktop Ha mimockoct W B mpocTpaHcTBe. ClokeHHWE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznmokeHune BeKTopa IO TpPEM HEKOMILIAaHAPHBIM
BekTopaMm. IIpaBuno napamienenunena. Pemenne 3anad, CBI3aHHBIX ¢ IPUMEHEHHEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronpHasg cucTemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. YTon Mexay BekTopamu. CkaisipHoe
MPOU3BE/ICHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPSMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
TpeOoOBaHUS o0pa3oBaHus

Bnagenue MeronamMu J10Ka3aTeNbCTB, aJlOPUTMAMM pEIICHUs 3alad;
yMeHue (OopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHMYeCKOH WHIYKIUH;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEpPUpPOBATh
HNOHATUSMHM: MHOXECTBO, IMOAMHOXXECTBO, OMNeEpal HaJ] MHOXECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar s
OINKCaHMsl peabHBIX IPOLIECCOB U SIBICHUHN U NP pelIeHUM 331ad, B TOM
YyHClle U3 IPYrUX YUeOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHSAMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
U ONMCHIBaTh Ipadbl pa3IuYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

peHICHUN 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpEeHb HAaTypallbHOUM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM I10Ka3aTciieM,
norapudmM UMcCIa, CUHYC, KOCMHYC ¥ TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPAMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCEN; YMEHUE UCIIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNN 001N
JIeNuTeIh W HauMEHblee o0llee KpaTHOe, airoputM EBkiamma mpu
pEeIICHUHN 3aJa4; 3HAKOMCTBO C Pa3JIMYHbBIMH MO3MIIUOHHBIMHU CHUCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHATH BBIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPOKEHHUN CO CTEeNeHsSMU W Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
palioHaIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:
MOCIIC0OBATEIPHOCTh, apU(PMETHUSCKAs TPOTPECCHSI, TeOMETpUIeCKas

nporpeccus, OCCKOHEUHO yGLIBaIOIJ_IaH TCOMETPHUUCCKAasA TIPOTPCCCUsi;




yYMEHHE 3a/1aBaTh I10CJIEAOBAaTEIbHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE UHMCIIA, MOJAYJIb M apryMeHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
NPOU3BOUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpOBaTh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HppalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
HNOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO Ppa3JIMYHbIX IHPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI U1 DPELICHUS MaTeMaTH4YECKHX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PyHKIUS, YETHOCTh (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (QyHKLUHM, HauOoJblllee U HAaUMEHbIIEe 3HAUCHHS
(GYHKIMM Ha TPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
GbyHKIMHU, TepBas M BTOpas MPOU3BOJAHAs (DYHKIMH, T€OMETPUUECKUN U
¢u3nyecKkuil CMbICI MPOM3BOAHOM, NepBOOOpa3Has, ONpPEACIEHHBIM
UHTETpal; YMEHHE HaxOAWThb AaCHUMITOThI Tpaduka (YHKLUUHU; yMEHUE
BBIUMCISATH  MPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOH K rpaduky
(GYHKIMM; YMEHUE HAaXOJIWUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIHI;
YMEHHE HCIIONIb30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUA (YHKIIMH,
HaXOJWTh HauOOJbIIME M HAUMEHbIIWE 3HAueHUs QYHKIUH; CTPOUTH
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJISi HAaXOXACHHUS HAWIy4YIlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLMUAIBHO-D)KOHOMUYECKUX U
(bu3MYeCcKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO

HUHTCrpaia;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C




MoMOIIbI0 Au(depeHITnaTbHBIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIUA,
KOMIO3UIUS (PyHKIMH, JWHEHHAas (QYHKUMSA, KBaapaTudHas (QYHKLHS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTelbHas H
jgorapupmuueckass (QYHKLUHMH; YMEHUE CTPOUTh TIpauKH H3YYEHHBIX
(GyHKUMH,  BBIIOJHATH  NIpeoOpa3oBaHus  rpadukoB  (PYHKLHH,
UCIOJb30BaTh Tpa(UKK Uil U3yYEHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734y W3 JAPYIHX Y4eOHBIX NpPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXIy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpauku (pyHKIUH UIs peuieHus ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IJIOCKOCTH MHO’KECTBA PEUICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTu, Ha JIBUKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4i U3 00JaCTH YNpaBJIEHUs JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJyYCHHOE pEUICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJEKaTb, WHTEPIPETHPOBATH
uH(pOpMaIKIo, MPEJCTaBICHHYIO B TabJMIIax, HAa AUarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpadMuecKu Mccael0BaTb COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHHe OmnepupoBaTh IMOHATUAMU: CIy4alHBIA OIBIT U CIly4ailHOE
coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM l“pa(l)I/I‘-IeCKI/IX METOHOB;, IMPUMCHSATH




(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIy IOTHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, koMmOuHATOpHBIE (aKTHl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAaHUe, TUCIEPCUs W CTaHAAapTHOE OTKIOHCHHE
CIlydaliHOW  BENWYMHBL, (YHKIMUA paclpeielieHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHH; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeACICHUN AJIs pelIeHus 3a/a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METO/BI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATHUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHUCJIO  TEPeCcCTaHOBOK; OuMHOM  HbrOTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS JUIS PEIICHUS 3aad; OLCHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYUHA yTIia, JIOCKUN YToJl, IBYTPaHHBIN
YroJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, yTrod MEXIy HpsIMbIMH,
Yrojl MEXAy MNpsSIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMU,
pacCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMAAb (GUTYPB, 00BEM (UTYPBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, Mapaijenenumnes, Opu3Ma, NHpaMuaa, (urypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPa, O00bEM KyOa,
MIpAMOYI'OJIBHOTO IapalICJICIIMIICaa, NHpaMHUAbI, IMIPU3MbI, MUIXWHApPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS] KOHyCa M IIUHAPA,
napajielbHble OCH  WJIM OCHOBAaHWIO, CEUEHHWE IIapa, IUIOCKOCTH,

Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE




MHOTOTPaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (DUTYpHI M MOBEPXHOCTU
BPAICHNS, UX CEUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJCTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YyMEHHE MPOBOAUTH Kiaccuukauuioo ¢uryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOOHBIE (QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIC U IMOJOOHBIC (HUIYPHI, B TOM YHUCIE B NPHPOJC,
HCKYCCTBE, apXUTEKType; UCIOIB30BATh T€OMETPUIECCKHE OTHOLICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'COMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB H
U3 PEAIbHOW >KU3HU; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITUYUHBI
(mHa, yroiy, IJOMmAAs, O0BEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJIBI M METOJABL, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdeprl; o0bEM Kyoa,
IOpSMOYTOJBHOTO — MapajlieNenunea, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 0OBbEMOB MOJIOOHBIX QUTYp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIBHASA CHCTCMA KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BECACHUEC, YIOJI MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pEeHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpyTux y‘-Ie6HI)IX npeaMcToOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJI IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMATUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MIPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Uuncna 1 BEIUKUCICHUS

1.1

Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

Panmonanpubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOH, TIPOIICHTHI,

t2 OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
13 Apudmerndeckuii KOpeHb HaTypaJibHOU cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypajibHOU CTEIeHH
1.4 Crernens ¢ 1enpiM nokaszarenaeMm. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiictButenbHbie  4ucia. ApuMeTHYecKHe Omepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOnuxEHHbIE BEIUMCICHHUS, IPaBUIIa OKPYTJICHUS, IPUKUJIKA M OLIEHKA
pe3ylibTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS
2.5 Hensle n 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 HppannonanbHble HepaBEeHCTBA
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpenenuTesb MaTpUIbl
3 OyHKIMH U TpaduKh
3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE




bynkuun. Yérabie n HeuéTHBIC QyHKIMU. [leproandyeckue GyHKITUN

OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumu. Hymmu ¢yHKmm.

[TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (YHKIUH.

32 Makcumymbl 1 MUHUMYMBbI ¢GyHKUuu. Hawmbosbinee u HauMmeHblllee 3HauY€HUE
(GYHKINU Ha TPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypaJbHBIM M LENbIM Moka3zateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpadUuK KOPHS 1-0l CTEIIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
16 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckasi U reoMeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUsT (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpaznas. Muterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpasHuku
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e Maremaruka. 'eomerpust; 10 kinacc. yriny0iaeHHoe ooyuenue Mep3isk
A.T'., Homuposckuii [I.A., ITonsikoB B.M.; non penakuueit [1ogonbckoro
B.E. O01ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTRIO M3/1aTenbCeKuii IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o01ecTBo «M31arenscTBo
«ITpoceemenue»

e Maremaruka. 'eomerpus; 11 kimacc. yriny6iaenHoe ooyuenue Mep3isk
A.T'., Homuposckuii /I.A., ITonskoB B.M.; nox penakiueit [1ogonsckoro
B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3/1aTenbeKuii IEHTP
«BEHTAHA-TI'PA®»; AxunonepHoe o61iecTBo «M3narenbcTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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