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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaK 00€CIIEYUBAET BO3MOXKHOCTh U3YyUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEP)KACHUMN IPU PELIEHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHUs nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

paclIMpeHne NPEACTABICHUA O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSATh, YMEHHMS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHUpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYUPOBATb TI'€OMETPUYECKHUE
MOJENH;

dbopMHpoBaHE MOHUMAHUS BO3MOXHOCTH AKCMOMATHYECKOTO MOCTPOCHMS
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 3a7a4 U 3a]1a4 C MPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE © COBEPIICHCTBOBAHWE WHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pacro3HaBaTh IMPOSBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM O0yJarOIIHUecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN O0YYaIOIINXCsl, PaCIIUPAs U YTiayOsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3Y4YEHHUE TEOMETPUH KaK COCTaBIIAONICH yueOHoro rpeameTa «MareMaTukay;

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

Ha wusyuenue yueOGHOro Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsmeIX. [lapamiensHOCTh NPSIMBIX U IITIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD MPSIMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOTO MPOEKTUpOBaHUA. I300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYyphl HA IUIOCKOCTH: TETpa’Jp, Napajiesenumnel,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronansHOE IIPOEKTUPOBAHUE.
[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
JIBYI'PaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BEpTKa 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 nupamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIPAaBUJIbHAS IIPU3MaA H



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH W MOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
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
MHOTOI'paHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTUBOIOJIOKHO
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  BekTOopaM. IIpsiMoyrosibHas  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. BzanMHoe pacmonoxeHnue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KkoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapajiesienumneaa U cienctsus u3 He€. OO0béM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIAPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapaymuiennbHO YW TEPHEHAMKYJSPHO OCH), CEYEHHUS KOHyca (mapaijiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OTtoOpakeHus. [IBMXKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalielbHbIA TEPEHoC,
LCHTpaJbHAasl CUMMETpPUS, 3€pKAJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMHA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM M JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAHHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
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) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS IUBUJIM3ALUM, OBJIAJCHHUE 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 y4eOHbIe 1eiiCTBUSA

ba3oBble jornyeckue AecTBU:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO 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 YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNI, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMOCO0 peleHrs Y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpPOllecca, a TaKXKe BBIIBUTATDH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
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 IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXICHUA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



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 JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yjbTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHHOBBIX (popmax padoThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 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
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C  CEYECHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIMNOJIHSTH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBAThH MOHIATUSIMU: CAMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallld, MPUMEHSATh WU3YUYEHHBIC TOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIUpOBaAHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHe 3a/ayu,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

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

K xonity 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOTYYSHHS TEJ BPaICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOT0O0HBIX TEI;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJCTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMHU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TEJl BpaIlEHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUEHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETpPUYECKHE (aKThl AJST PEIICHUS CTEPEOMETPUUYCCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOLlECCE IMOUCKA  pEUICHUs
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
n/n NPOrpaMMmblI Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [TepnieHAUKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPCHHG, 000011IeHNe U cucTeMaTU3alus 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaienus 24 1
5 [Tnomaam MOBEPXHOCTH U O0BEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHwme, O606HI€HI§G U 17 2
CHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TpaBuiia H300paKeHUs HA
PHUCYHKE IJIOCKOCTH, MapaijieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MapaVICIIBHBIX IPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U TIO0CKOCTh;
HOJYIPOCTPAHCTBO

[onsaTus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

H300paxeHne cedeHnii mupamuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJST Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaimBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

11

N306paxkenue ceueHuit nupamubl, Kyoa u
HPU3MBI, KOTOPbIE TPOXOAST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
HOJY4YeHHBIX IIOCKOCTeH. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300paxeHne cedeHni MupamMuibl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX IUIOCKOCTEM. PackpammmBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMH

13

N306paxeHne cedeHuit mupamMuibl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOIAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
MOJIyYeHHBIX IIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUCHU Ppa3HbIMU LIBETaMU

14

MerTton cie1oB ISl IOCTPOEHUS CEUEHU I




15

Merton ciaeaoB AJ1s1 HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

16

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamue, kyoe
no TpéM ToukaM Ha pébpax. Co3aHue
BBIHOCHBIX YEPTEKEHN U 3alUCh L1aroB
IIOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX '—IepTe)KeI\/II M 3aIIUCh 111aroB
TIOCTPOCHHSI

21

[ToBTOpenne mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTHs
MJIAHUMETPUHU U CTEPEOMETPUU




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JTAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAIECH HA JAaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienpHOCTH TpeX NpsiMbIX. Teopema o
TpEX MapauiedbHbIX IPAMBIX. Teopema o
CKPEIIHBAIOIINXCS MPAMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEILHOTO
npoektupoBanus. 300paxeHne pa3HbIX
¢buryp B napajienbHON NPOEKIUU

28

[lenTpanbHast MpoEKIMsA. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

29

3aaun Ha TOKAa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AHHBIC C
PacoIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpuuecKue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeIbHOCTBIO IPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTtpoeHune ceuenus, MPOXOIAIIETO YEPe3
JIAHHYIO TIPSMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
TSl TIOCTPOCHUS CEYCHUH Ky0Oa U
napasienenunena. CBoncTa
napajuiejaenuneaa u npu3Msl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 napauieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASAILEH
4yepes3 TOUKY, He MPUHAIICKALLYIO TaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX [EPECEUEHUS
[IpHU [IEPECEYEHNN IBYX MMapasieIbHbIX
IIJIOCKOCTEN TpeThen

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMPAMBIX,
3aKITI0UYEHHBIX MCKAY MnapaljiCJIbHbIMA
IIJIOCKOCTSIMU; O IMIEPECEYEHUN IIPSIMOM C
ABYMs TapaJUICIIbHBIMU IIJIOCKOCTAMUA




38

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napasuiesenumneia

41

Brruucnenue aavx OTPE3KOB B Ky6e u
MpAMOYT'OJIbHOM IIapaJJICIICTIMIIC/IC

42

[TepnieHIUKYISIPHOCTD NIPSIMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTHU IIPSIMOMN U
IUIOCKOCTH

43

[IepnieHAMKYIAPHOCTH NPSAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH MIPSIMOMN U
IIJIOCKOCTH

44

Teopema o Cyl1eCTBOBaHUU U
€MHCTBEHHOCTHU IPSIMOI1, MPOXOAAIIEeH
yepe3 TOUKY NMPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[lepneniuKymsp U HAKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKUA Ha
IPSIMYIO

48

[leprienquKyIsip ¥ HAKJIOHHASL.




[TocTpoeHue neprneHauKyispa U3 TOYKUA Ha
IPSIMYIO

Teopema o Tpéx nepneHAuKyIsIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o Tpéx nepreHAuKyIsipax
(mpsimast 1 oOpaTHas)

51 VYron Mexy CKpelBarouMUCs
IPSMBIMU
[Torck neprneHAnKyISIpHBIX TIPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyba, MpuU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON NPOEKINU
[TocTpoenue ceuenuii kyba, MpuU3Msl,

55 MPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
CumMmMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO MIockocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHuKyISIpPHOCTH NPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOrpaHHUKU. Pacyér
paccTosHUM OT TOYKHU J0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCcTOSIHUI OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObI ONyCTUTDH MEPIIEHAUKYJIISIPHI:




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

61

Casur 1o HenapasuieJIbHON IPsSMOH,
M3MEHEHHUE PACCTOSTHUM

62

KoHnTtposnbHas pabora "B3aunMHoe
pacrojokeHue MPSMBIX U MIIOCKOCTE! B
npoctpaHcTae”

63

[ToBTOpEHME: yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: YyrOa MEKIY
CKpCIIUBAOIINUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie METOJAbI BEIYUCIICHUA
yriia MEXKAy NpAMBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpansslii yroa. CBONCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspusie miockoctn. CBOMCTBa
B3aUMHO MEPIEHAUKYJISAPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsMOU
[IEPECEUCHHUS IBYX IUIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMoyrosbHBII Napauienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuleenumne1a

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napauicienuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpHuueckre U MpUKIIaIHbIC
3aJ1a4ui, CBS3aHHbBIE CO B3AUMHBIM
PacMoI0KEHUEM MPSAMBIX U TIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUMBAOIIHECA IIPSAMBIC,
napaajaiCIbHbBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOI'OIrpaHHHUKax

73

Hapa mapajiCJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAIOINUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCIIMBAOIIMMHACA IMTPSAMBIMHA B
IMPOCTBIX CUTyalUIX

74

Paccrosinre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIIOCKOCTH

75

Brruncnenue paccTosHAN MEXITY
CKPELIMBAOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIEHIUKYJIIPHOMN IIOCKOCTH

76

Tpé€XrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIia

77

DneMeHTHI ChepUIeCcKOil TeOMETPUH:
reo/ie3N4YecKre JTMHUU Ha 3eMie

78

KonTtponbHas padora "Yrisl u
paccrosiHus"

79

Cucrematuzanus 3HaHUN "MHOTOrpaHHUK
U €T0 DJIEMEHTHI"

80

[Tupamuga. Bunsl nupamua. [IpaBunsHast
nipamMua




[Tpusma. [IpsiMast U HAKIIOHHAS IPU3MBL.

81 1
[IpaBuiibHas mpu3ma

82 [Ipsamoii napauienenunes, 1
PSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinykibsie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Brimykisle MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPAaBUIIBHBIE 1
MHOTOTPaHHHUKH

85 KonTtponpHas padora "MHuororpaHHUKH" 1

86 [TonsiTve BEeKTOpa Ha MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBuiio mapamnenenunena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJJHON 1
TUTOCKOCTH

92 CkaJsipHOE MTPOU3BE/ICHUE 1

93 Brrunciienune yriia Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1

95 [Tpocreiimme 3aa4un ¢ BEKTOpAMH 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

98 O060011eHe U cUCcTeMaTU3alusl 3HAaHUN 1




99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudposbie
Ne i/m . Tema ypoka Kontpoabubie | IlpakTHnueckue
Bcero H3y4eHusi = oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopaunaTsl BeKTopa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxanspHoe 1
MPOMU3BEJECHNE BEKTOPOB"
3 IToBTOpEeHME TeMsl "Bpruncienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOMH, 1
MPOXO/SIIEH uepe3 JBe TOUKH"
5 YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHUE
10 AHaIUTHYECKHE METO/BI pacuéTa yria 1
MEXly MPSIMBIMH B MHOTOIpaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXy TUNIOCKOCTSMH B MHOTOTPaHHHUKaX
12 ®dopmyia pacCTOSHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenve paccTosHUN OT TOUKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHTtposbHas pabota "AHamuTH4deckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePECeUeHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapanienbHbIe TIPSIMBIE U TTIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHMI
[TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:

21 YTJIBI MEX]TY CKPEIIMBAIOIIIUMHUCS
TPSIMBIMU
[lepnenauKyIsIpHBIC IPSIMBIC U

99 MJIOCKOCTH: CTaHIaPTHBIC Maphl
NEePHEHANKYIISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 IUIOCKOCTH: TeOpeMa 0 Tpex
NepHeHANKYIIpax

24 [lepneHIUKYISPHBIE IPSMBIC U




IIJIOCKOCTH . BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, ()OPMYJIBI SIS
IJI0IIAJIEH, COOOpaKEHHUS IO 100MsI

26

[ToBTOpEHUE: MIOIA U
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OObeM MPSIMOYTOIBHOTO
napaJenenunena

32

3anaum 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TpUCEKLIUHU yTia

33

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIHHOTO
napaJuleenuneaa

34

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MpAMOYT'OJIBHOI'O
napauicicnuicaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBA3aHHBIC C
BBIUKCJICHHEM 00BbEMOB IPSIMON IPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOI TPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaita. Oobém
HAKJIOHHOM NPU3MBI
Brruncnenue 005EMOB Tl ¢ TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIJIOM

4 CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH THpaMUIBI

WKJIaTHBIC 3a/1a49H 10 TEME BEMBI

IT "O6

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanneie 3aaaun o Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Ipumenenne 00bEMOB. Brruncienne

PAaCCTOSAHUA N0 MIIOCKOCTHU




KonTtponbnas padora "O0bEM

47 |
MHOTOTpaHHHKA
[{unuHapuyueckas MOBEPXHOCTb,

48 00pasyroIue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHIDP.
[Imomaap MOBEpXHOCTH LUAIMHAPA

50 Konunueckas moBepXHOCTb, 00pa3yroliue
KOHHYECKOU ITOBEepXHOCTU. KOHyC

51 CeueHue KOHyca MIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnslil konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKkue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIINHIpPA, KOHYyCa
CrepeoMeTpHuuecKue 3aa4u Ha

56 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIINHIpPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
[UIHHIPOM

58 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

61

[lepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

VYpasnaenue chepsl. [Lomans chepsl u eé
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTHIO

65

CrepeomeTpryuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIS
mog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3agaum o Teme ""Tena u MOBEPXHOCTH
BpaieHus"




71

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BeéM mumuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHycCa

74

[Lnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuyiecKkue 3a1a4u, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHycCa

76

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Tet"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCIEHUEM 00HEMOB
rapa, mapoBOTro CETMEHTa M IIapOBOTO
CeKTopa

78

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

79

[TogoOHEBIE TENTa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIC C




BbIUKCIICHHEM 00BEMOB Tell U ILIOMIAeH
MMOBEPXHOCTEH

80

KoHntponbnas padota "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX T

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxenus u paBeHcTBO (puryp. Obmue
CBOICTBA JBHKCHUIN

82

Buabl ABrkeHMI: TapauiebHbIN
MEepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHasi CHMMETPHsI, TOBOPOT BOKPYT
IPSIMO

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"TTapanenbHOCTh NPSIMBIX U IIIOCKOCTEH
B IIpoCTpaHcTBe"

87

Ob6o6maromiee noropenue 11 noHsTHit 1
MeTOoJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"Bekrops! B mpocTpaHcTBe”

88

O6o06matomee moBTopenue 11 mousTHil 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsl B mpocTpaHcTse"

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlMs 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee noBropenue 11 moHsTHH 1
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TTnomaayu moBepXHOCTU U 0OBEMBI
KpYIJIbIX TET"

92

Ob6o6uaroriee noropenue 11 noHsATUi U
MeTO/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"ITnomany MOBEPXHOCTU U 0OBEMBI
KpYyTibIX Ted"

93

HtoroBast KoHTpoJIbHAs paboTa

94

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpenwme, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeMeTHBIE pe3yJIbTAThl 0CBOCHNSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [IpuMeHITh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MNOHATUSIMHU: MAPAJUIEIBHOCTh U IMEPHEHAUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupuuupoBars B3aUMHOE PpAacIOIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMH: JBYTPAaHHBIA YIoJ, TpaHU ABYI'PAaHHOIO Yyria,
7.5 peOpo BYrpaHHOTO yria, JIMHEHHBIN yroyl ABYIpaHHOrO yria, rpalycHas
Mepa JIByI'paHHOI'o yria
76 OmnepupoBaTh MOHATUAMHU: MHOTOI'PAHHHMK, BBIIYKJIBIH W HEBBITYKIIbIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IPABUJIbHBIA MHOTOI'paHHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BBl MHOI'OI'DAaHHMKOB (IMpamMuaa, HOpU3Ma,
' NPSIMOYTOJIBHBIN Mapasuienenumnes, Kyo)
KnaccupunupoBaTb ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHMS  JUIA
7.8 KJaccu(uKauuyu (BBITYKIIbIE M HEBBITYKJIblE MHOIOI'PAaHHUKH, MIPABUIIbHbIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapaIIeIICIUIIE bl )
7.9 OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATH NMPUHIUIBI IOCTPOCHUSI CEYEHUII MHOTOTPAaHHUKOB, HCIIONb3YS
' METOJ CJIEIOB
Crpouth cedeHHMs] MHOTOTPAHHHUKOB METOJOM  CJEJIOB, BBINOJHSTH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP:
BU/I CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKJIEHUE T'€OMETPUUYECKUX BEIMUYUH 10 oOpasuam
WIM alrOpUTMaM, MPUMEHsST M3BECTHbIE aHAJUTHYECKUE METONbl MpHU
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHMYeCKUMX 337ad Ha  BBIYHCIICHUE
paccTOSIHUNA MeXay IBYMs TOYKaMM, OT TOYKU JIO HPSMOM, OT TOUYKUAO
IJIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMHUCS TPSIMBIMU
Pemare 3amaun Ha HaXOXKIACHHWE T'€OMETPHUYECKMX BEJIMYMH MO 0oOpasnam
713 WIM aIrOpuTMaM, IPUMEHSsS HW3BECTHBIE AHAIMTUYECKHE METOABI TMpHU

pELICHUN CTaHJApPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE YIJIOB
MEXIy CKPEIIMBAIOIIUMHUCS NPSIMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupaMuia) ¢ MpUMEHEHHEeM (OPMYJI, BBIUUCIATH COOTHOLICHUS MEXIY
IUIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMU MOT0OHBIX MHOTOIPAHHUKOB
715 OnepupoBaTh MHOHATUSAMHU: CHUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh H
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (GUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HMHQPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETpUYecKHX (Gurypax, IMpeACTaBICHHYI0 Ha
gepTekax U pUCyHKaX
[IpumensTh TeoMeTpudeckue (GakThl IS PEHICHHUS CTEPEOMETPHUYCCKHX
7.17 3a7a4, MPEANOJararliuX HECKOJbKO IIAroB pELICHUS, €CIU YCIOBHS
MIPUMEHEHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensaTs mnpocreiire NporpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 33]1a9
719 [IpuBOIUTE MPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MpUPOIE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHSTh MONMyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbBIC
CUTYallUu ¥ MPUMEHSTh U3YyYCHHBIC TIOHATHUS B TPOIECCE TTOMCKA PEIICHUS
MaTeMaTH4eCKu cPOpMYyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATh pealbHbIE
7.20 CUTyalldd Ha SI3bIKE T€OMETPUH, MCCIENOBaTh MOCTPOSHHBIE MOJEIH C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUH U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBSA3aHHBIE C  HaXOXJIECHUEM
TCOMETPHUCCKUX BEIIMIUH
11 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbl CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarTh MOHITHSIMH: HWIMHIPUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 UWIMHIPUYECKOH TOBEPXHOCTH, IWIIMHApP, KOHWYECKas MOBEPXHOCTb,
o0pasyronre KOHHYECKOW TOBEPXHOCTH, KOHYC, chepruecKkasi ToBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPALLICHUS
6.4 KnaccuduiupoBaTs B3auMHOE PacnoiokKeHHe Chepbl U MIIOCKOCTH
OnepupoBaTh TMOHSATUSMHU: IIAPOBONW CErMEHT, OCHOBAaHHWE CETMEHTa,
6.5 BBICOTa CETMEHTa, IapOBOW CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Berumcnate 00BEMBI M TUIOMIAJM  TIOBEPXHOCTEH TN  BpalleHUs,




FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyIT

6.7

OnepupoBarh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIN B cdepy H
ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK MU TEJO
BpallIeHUS

6.8

BBIYHCIATE COOTHOMICHUS MKy IUIOMAASIMH MTOBEPXHOCTEH U 00BEMaMuU
HOIOOHBIX TE

6.9

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

6.10

BbImonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEeXKH W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYECHHUS TeIl
BpaICHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh WH(GOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, NpPEJCTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[TpumensTe reomeTpudeckue (AKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEAIIOJIATaIIUX HECKOJBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BhITIONHATE  IEHCTBUS  CIOXKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKCHHUSI BEKTOpa HA 4YHCJIO, OOBSCHSITh, KAKUMH CBOWCTBAMH OHHU
o0JIaaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpU CII0OKCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMMA: JCKAPTOBbBI KOOPAMHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YTOJI
MCXKAY BCKTOpaMH, CKAKIPHOC NMPOU3BCACHHUEC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIIaHApHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H HPOU3BCACHHUC BCKTOPA HA YUCIO, YI'OJI
MCXKAY BCKTOpPaMH, CKaAJIAPHOC IMPOU3BCACHUEC, pacCKIIaJbIBaTb BCKTOP IIO
ABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPABHCHHUEM B I[CKapTOBOﬁ CUCTCME KOOpAUHAT

6.19

Pemrats HpOCTefIHIHG rCOMCTPHUYCCKUC 3aJla4y Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPpAWHATHOI'O METOJa

6.20

Pemrats 3agadu Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH U
HaXOXIACHUC TCOMETPUUCCKUX BCJIMYUH I10 06pa3uaM WX aJIropuT™Mam,
IIPUMCHSA HN3BECTHBLIC METOAbI npu pEeICHNN CTaHJAPTHBIX
MaAaTEeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATH mpoCTEMIIME MNPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBOI[I/ITL NpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpOAC U
JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

HpI/IMeH}ITB MOJIYUYCHHBIC 3HAHUA HA MPAKTHUKE: aHAJIM3UPOBATHL PCAJIbHBIC




CUTyalluu U MPUMEHITh U3yUYCHHbIC TIOHATHUS B MPOIECCE MOKMCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYJIUPOBAHHON MPOOJIEMbI, MOJECIUPOBATh pealbHbIE
CUTyalldd Ha SI3bIKE T€OMETPUH, HCCIEeNOBaTh MOCTPOSHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almnapara aiareopsl,
pemarh  MpPaKTHYECKUE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHHUEM
F€OMETPUYECKUX BETUUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
v

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, TTapAJIICIbHbIC
u CKpCHIMBAIONIUECCA  IIPSAMBIC. HapaHJIeHBHOCTB MNpsMBIX U IIOCKOCTEH B
MPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpAMBIX, IAPAJUIEIBHOCTD IPSAMOM M IUIOCKOCTH. YIUIBIC COHAIIPaBJICHHBIMU
CTOpPOHAMH, YIroJl MEXJy INpsSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN:
napajuieJbHble IUIOCKOCTH, CBOMCTBAa MapajulelibHbIX IulocKocTel. [lpocreiimne
MPOCTPAHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpadaAp, KyO, mapajuiesenumne],
MMOCTPOEHUE CEUCHHI

7.3

[lepneHUKyIApHOCTh MNPSAMOM M  IUIOCKOCTH: TNEPIEHAMKYJIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MApPAJUICIbHbIE U NEPIEHANKYJSIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOPEMA O IPSIMOU IEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIOJI MEKAY NPSIMOU U IJIOCKOCTBIO, ABYTPAHHBIN
yTOJI, JINHEHHBINA yroJl IByIpaHHOro yria. IlepneHauKkyisp U HakJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIHs (GUTYpbI Ha
IIJIOCKOCTh. [IepneHIuKyIIpHOCTh TUIOCKOCTEN: NMPU3HAK NEPIEHIUKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[lonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHMKA, BBINYKIBIE U
HEBBIMYKJIBIE MHOTOTPAHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
Ipu3Ma, TpaHU W OCHOBaHUS TNPHU3MBI, NpsMas U HAKJIOHHAs MPU3MbI, OOKOBas u
0JIHAsl TIOBEPXHOCTh NMpu3Msbl. [lapanmnenenunes, NpsMOyroJibHbIN Mapajijiesienunes u
ero csoiictBa. [lupammna: N-yronbpHas nmupamMuaa, TpaHd U OCHOBAaHUE MHUPAMUJBbI,
OOKOBasg W TMOJIHAs MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEUEHHAs MUPAMUJA.
OnemeHTHl mNpu3Mbl M nUpaMubl.  lIpaBUiabHBIE MHOTOTpaHHMKH: IIOHATHE
IIPaBWJIBHOTO MHOIOTpPaHHMKA, MpaBUibHAs MpPU3Ma U IpaBWIbHAs IHpPaMHUIA,
NpaBUJIbHAS TPEYrojbHasi MUPaMUAa U MPaBUIBHBIN TeTpasap, Kyo. Ilpeacrasienue o
IIPaBWJIbHBIX MHOTOTPaHHUKAX: OKTa3p, AOACKa’Ap U uKocadapyrue CeueHus: Npu3Msl
Y TUPAMU/IBI

7.5

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IMPSIMOM, MIIOCKOCTH.
ONeMeHTbl  CUMMETpPMHM B  NUpaMuJax, MapajuleNIeNANe1ax,  IpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Borunicnenue 37€MEHTOB MHOTOTPaHHHUKOB: pé&Opa, auaroHanu, yriasl. [lnomane
OO0KOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA b OCHOBAaHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM MPU3MEBI. [1nomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPAaBUIHLHOW MHUPaMUIbI, TEOpPEMa O IUIOMIATN YCEUEHHOM MUPAMMUIIBI.
[Tonstre 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXKTY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

6

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yIONIHe MUIUHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPHYECKOW TMoBepxHOCTH. LlMiMHIp: ocHOBaHHMS M OOKOBas MOBEPXHOCT,
o0pa3yrolas U 0Cb, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yoIIre KOHMYECKO MOBEPXHOCTH, OCh M BEPIIHUHA
KOHWYeCcKoi moBepxHOCTH. KOHyc: ocHOBaHMe W BepilinMHA, oOpa3yromas u OCb,
wiom@aab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: o0Opasyromme u
BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIOMaasr MOBEpXHOCTH chephl. BzaumHoe
pacrionioskeHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iiomaib

cepsl

6.4

N300pakeHue Tes BpalleHUs Ha IMJIOCKOCTH. Pa3BépTka mumHapa u KOHyca

6.5

KoMOuHammu Ten BpaieHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OITUCAHHBINA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIFHOTO Tapajuiesienunena u ciaeacTsus u3 He€. O0bEM NMIMHIpPA, KOHYCA.
O6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHMS MEXTy TUIOLIAIIMU MTOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

Ceuenust nwiMHapa (TapauiebHO M NEPIEHIUKYJSIPHO OCH), CEYEHMsI KOHyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/SIIee Yepe3 BEPIIMHY ), CeUSHHs 11apa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. (ClOK€HHWE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnmokeHue BeKTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHast cucremMa KOOpPAMHAT B HpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpPAMHATaxX. YTOJN MeXIy Bektopamu. CkaisgpHoe
MIPOU3BE/ICHNE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPSMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHHEe (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIMOJIOXKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW HWHIAYKIIUY,
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIECPUPOBATH
MOHATHUAMU. MHOXCECTBO, IMOJIMHOXCECTBO, OIICpallMi HaJl MHOXCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucaHusd p€ajlbHbIX IIPOLECCOB U SIBJICHUU U npu pCUICHUM 3a4a4, B TOM
YHCJIC U3 JPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MITOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATYpaJIbHOE YHCIIO, IEI0€ YHUCIIO,
CTETICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAJbHON CTENICHH, CTETICHD C
paloHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKAa3aTeNeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOMAYJIO, PAallMOHAIBHOE YHCIO, HpPpaIMOHATBHOE YHUCIIO,
MHOXCCTBAa HATypaJlbHBIX, MOCJIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITGJ'II)HBIX
qrcel; yMEHHE UCTOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIINUN 001N
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHUCJICHUSA, YMCHUC BBIITIOJIHATH BEIYHUCIICHHUC 3Ha4YeHUHN U HpeO6p330BaHI/I$I
BBIPOKEHHN CO CTEeNEeHsSIMU W Jiorapudmamu, mpeoOpa3zoBaHus IpOOHO-
paliOHaTIbHBIX ~ BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I"IeCKaSI IporpecCusa, reoMETpHUICCKad




nporpeccusi, OecKOHEYHO YyObIBalomasi reoMeTpuyeckas MpOTrpPecCHs;
YMEHHME 3a/1aBaTh I10CJIEJOBATEILHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTCM; YMCHUC pCIIATb YPaBHCHUI,
HCPAaBCHCTBA M CHUCTEMLI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCHICHUA MAaTCMAaTUUYCCKHX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUHU, T€OMETPUUYECKUN U
¢u3nueckuif CMBICT TNPOU3BOJHOM, TepBOOOpa3Has, ONpeaeaEHHbIH
UHTETpall; YMEHUE HaxOAUTh ACUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOAUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO I HCCIENOBaHMS (PYHKIIHIHA,
HaXOJUTh HaAWOONbIIME W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh NPOU3BOAHYIO JJs HAXOXKACHWUS HAWIydILIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLUUAIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IMOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

NOMOIIBI0 AU(PepeHInaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKUINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIUS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHuy 3a1ad U3 APYrHX ydeOHBIX NPEeIMETOB W 3aJad U3 peajbHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXKIy BEIMYMHAMU;
UCIIOJIb30BAaTh CBOWMCTBA W rpaduKu (QyHKIMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JACTH YNPAaBJICHUS JIMYHBIMU U CEMEUHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YPaBHEHUs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3YyJbTATOB; YMEHHME MOJCIUPOBATH
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMeHHe HU3BJIeKaTb, MHTEPIPETUPOBATH
nH(pOpMalLKIO, MPEACTABICHHYIO B TabMUIaxX, Ha Auarpammax, rpaukax,
OTpaXKarOIyI0 CBOWMCTBA PEAJIbHBIX IPOLECCOB W SIBIEHUI; MPENCTABIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UyecKu HCCIeA0BaTh COBMECTHbIE

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

VYMeHne onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OPMYIIy MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIydallHOW  BENWYMHBI, (QYHKIHUUA paclpeieiicHus W IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COYCTAHUE, NEPECTAHOBKA, YHCIO COUYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OLICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIEIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTIia, IJIOCKUN YTroJl, IBYTPaHHBIN
yroj, TpEXIpaHHbIA YIrojl, CKPELUIUBAIOIIKUEC IPSAMbIE, [1apalIeIbHOCTh U
MEPIEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEHM, yTrOJ MEXKIy HpPSIMbIMH,
Yroia Mexay IMpsAMONM U IUIOCKOCTBIO, YrOJI MEXIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOsIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIB30BaTh IPU PELICHUU
3aja4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOJEIIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHNs, UMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MbI, KOHYyca, LWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,

napajijiCJibHbIC OCH HWJIKM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIIMpOBaTh ONpeeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BATh TE€OMETPUUYCCKHE OTHOIICHHS TIPU
peIICHUH 3a/la4y; HAaXOJWUTh T'COMETPHYECKHE BEIUYHMHBI (JJTMHA, YTOJ,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIATH T'C€OMETPUYCCKHUE BEITUYHHBI
(MHA, YroJ, IUIONIaah, OO0BEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONaJlb MOBEPXHOCTH
NUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha 4YHCIO, pa3JIo)KEHUE BEKTOpa Mo 0asucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE TIPOU3BEACHHUE, YIroJl MEXIY
BEKTOpaMHU; yMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIA METO/T

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTUX y‘Ie6HBIX npeamMeToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJid PCIICHUSA 3ala4; IOHUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TPUPOAHBIX H O6HIGCTB6HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pPaACIIO3HABATL TMPOABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JeHcTBUs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMOHANIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JleiictButenpHbie  4ucia. ApuMeTHUECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKA
pe3yJbTaTa BBIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palOHANTBHEBIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomeTpuveckrne ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS

2.5 Llenblie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuoHaibHbie HEpaBEHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @yHKUUHU U TpapUKU




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OOnacte ompeneneHuss U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkmuu.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpapuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XHBIX MPOIIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBoanas ¢pyukimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoXxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






