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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcss OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMHUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbu3nyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0ECleUeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIIIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHre  yMEHUS ~ BIAJECTh  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€jla BpalleHUs, KOHCTPYHUPOBATb T'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTE€IbCTB M aJTOPUTMOB
peleHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKACHUHN U POIM AaKCHOMATHKHU B TIPOBEACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

¢dbopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEICBAHTHON T€OMETPHUU:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYaIlMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema Bpamenus», «BekTopel ©  KOOpAWMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIBHO U MOCTYMATEIBHO, C
COOJII0JIEHNEM MPUHLIUIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus juis auddepeHunaniiu 00OydeHHSs,  MTOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01muM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmmecs npsmele. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIBHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEopema O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIUMKYJSAPHOCTH  JIBYX
TIocKkocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[lTapannenenunen, NPAMOYTOJIbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme 1myTy Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHMKOB: péOpa, JuaroHajy, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHHH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTopaM. IIpsiMmoyronpHas  cucremMa  KOOpJIMHAaT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvst: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasylomue TMoBepxHOocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CummeTpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO TMapaienenuneaa M cueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHnanum Ten BpauieHuss U MHoOrorpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOmaab chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus mpoctpaHcTBa. OtoOpakenus. [IBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsE CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE TMHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3agad B 00JacTu
OKpY>Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAEsTENbHOCTH, JTaloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYI0 W HCCIEIOBATEILCKYIO JIESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK HCCJIENOBATENbCKUIT HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATH
MIPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHPOPMAIMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH()OpPMALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH PHUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelmleHHuH Y4eOHbIX 3a4ad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXAAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKECHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYMH, NPHUMEHSS HM3BECTHBIE METOJbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSTUS B
npolecce IMOUCKAa peUIeHHs] MaTeMaTH4eckd  CchOopMyIHMpOBaHHOM
npo0sieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e HMETh MPEICTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephl U MITOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWI)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3€PKAIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOH
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKIACHUS,

MPUMEHATh TeOMEeTpUUYecKkre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE T€OMETPUUECKUX BEIUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AQHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALUH, IPUMEHATh U3YUCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4ecKu  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTYyallUH HA S3bIKE I'€OMETPUM, MCCIIENOBATH ITOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBleHUs 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueciie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYITPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U IUIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEpe3 UX
pebpa. M3o0OpakeHne nepecedcHus
ITOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT YEepe3 UX
pebpa. M3o0OpakeHne nepecedcHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. Uzo0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB uisl TOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPAMbIX U
IUIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I M 3aIIUCh 111aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLHOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsimbie. [Ipru3Haku cKkpemuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauleNbHBIX NpAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapanienbHON TPOEKIUN

28

[enTpanbHas npoekuus. YToul ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMHU

29

3agaun Ha 10KA3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeaTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa mapajuieJIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexKe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [Ipusnaku
NapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
MU [IEPECEYCHUHN ABYX MapasjleiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O MepecCeUeHUH MPsMOii ¢
JBYMsI MTapaJljIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM Tapajuiesenuree

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3nak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45

46

47

[InmockocT U nepreHINKYIApHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKysapa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKymsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHuKynspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NepHeHAMKYIIApaAx
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHACS
PSIMBIMU
[Touck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO EPIEHAUKYIISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTtpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIIocKocTu. [TnockocTn
CUMMETPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIIOCKOCTH

60 CriocoObl OIyCTUTh NEPIIEHANKYISAPHIL:




61

CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

68

69

[lepnenaukynspusle mockoctu. CBOMCTBA

B3aMMHO NEPIEHAUKYIISPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[epECEUYCHUs ABYX IIIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPMOYTOJIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke 1 NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIE CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

Paccrosinue oT TOUKH 10 IIOCKOCTH,
paccTosiHue OT IpsIMOM J0 IIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHblid yroyi, HEpaBeHCTBA IS
TpexrpaHHbixX yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

77

78

79

DneMeHTHI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KonTtponbHast padota "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpaHHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIC U TIOJYIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuky" 1

26 [TonsiTHe BEeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe pou3BeJICHNE 1

93 Brruncnenue yria Mexx1y BEKTOpamMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMH 1

97 IIpocreiiune 3a1a4u ¢ BEKTOPaMHU 1

98 O06001eHre U cucTeMaTU3alus 3HaHU| 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O06001eHre u cucTeMaTr3aIs 3HaHUK 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| IToBTOpenue TeMsl "KoopauHarsl BeKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoxosuIei yepes 1Be TOUKH"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME IIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHelHbIE HEPABEHCTBA, JIMHEIHOE |
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
[IPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeX1y NPSIMbIMH B MHOTOTPaHHUKaX
11 AHanUTHUYECKHE METO/Ibl pacuéTa yria |
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAWHATAxX

HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJICJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, IEPECEUEHUS MPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIEHUM
[TapannenpHble NpsIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB
[TepnenguKkynsipHBIC IPSMBIC H

23 IJTOCKOCTH: TEOPEMA O TPeX
MepHeHIUKYISIpax

24 [lepnenaukynspHbIe TPSIMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Tnomanau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHHUHU KyOa, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIUYMCICHUEM 00BEMA MMpsAMOYT'OJIbHOT'O

napajienenumneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Beruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 onpeaenéHHoro uurerpaina. O0bém
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
39 onpeaenéHHoro uarerpana. O0bpém
T PAMH/TBI
40 dopmyna 00béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
42 CrepeomeTpHuuecKue 3aa4u, CBI3aHHbBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn no reme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 WKJIaJTHBIE 33]]a4H 110 TEME BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMHUIbI
46 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [Ipsamoii KpyroBou NUIMHAP.
[Inomane MOBEpXHOCTH LUIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHYycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEUEHU HUIUHAPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
WIAHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bu u m300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYNKHOCTH HA TJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1mo teme "OO0bEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapoOBOTO
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
TIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBmkeHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI

82

83

84

Bupl 1BuxkeHMI: napaiebHbII
MIEPEHOC, IICHTPATbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CHCTEMaTH3aLUsl 3HAHUIH:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIHsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb
79 [IpumeHsTh aKCHOMBI CTEPEOMETPUM U CIIEJCTBUS U3 HUX NPU pEIICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MApaUICIBHOCT W MEPHEHAMKYIAPHOCTHh
’ IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJIOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYI'PAaHHBIM yroJl, TpaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBITYKJIBII
’ MHOT'OTPaHHMK, 2JIEMEHTBI MHOTOTPAHHHKA, TPAaBUJIBHBI MHOTOIPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHHMKOB (IMpamuaa, MHOpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS IS
7.8 KJIacCU(pUKaUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapalieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSsI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTHYEeCKUMX 3a7a4 Ha  BBIUKMCIICHUE
pacCTOSTHUM MEXKIYy ABYMs TOYKAMH, OT TOYKH N0 MPSIMOM, OT TOYKHIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpUTMaM, IPUMEHSs W3BECTHBIC AHAIMTHYECKHE METOIbl IIpU

pelIeHNU CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MJIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATHAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, NPEIIIONIATralIUX HECKOIbKO IIAaroB pEUIEHUs, €CIHA YCIOBHUS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyallUu ¥ NMPUMEHATh U3yUEHHBIE MOHIATHUS B MIPOLIECCE MTOUCKA PELIECHUS
MaTeMaTU4ecKu cHOopMyIUPOBaHHON MPOOIEMBbl, MOAEIUPOBATH peabHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAO0BAaTh IOCTPOECHHBIE MOJEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YEeCKHE  3aJaud,  CBA3aHHbBIE C  HAXO0XJICHUEM
TE€OMETPUYECKHUX BEIMUUH
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh HOHATHAMM: IHJIUHAPHYECKAs IMOBEPXHOCTb, O0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHUs
6.4 KnaccudunumpoBaTs B3auMHOE pacnoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TEOMETPHUYECKUX TeJl C MPUMEHEHUEM (POpMYIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY IIOMAASIMK TOBEPXHOCTEH B 00bEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6pakaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IIPOCTBIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXy, COOKY, CHH3Yy; CTPOUTh CEUYCHHS TEl
BpalIeHUs

W3Bnekarb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEINoaraloliiX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOMHATE OEMCTBUS CIOXKEHHsS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YuCIiIo, O6T)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAa IMTPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMUA: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAUHAT
Pemarp mpocreiiiime reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJa

6.20

Pemrate 3amaum Ha [0Ka3aTEILCTBO MAaTEMATHYECKHX OTHOIIECHUA U
HaXOXX/ICHWE TEeOMETPHYECKUX BEIWYUH IO 00pa3laM W aJrOpUTMaM,
MpPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  pENICHWH  CTaHJapTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME IMPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a]a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHMS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMM U MPUMEHITh U3YUYCHHBIC MTOHSATHUSA B MPOIIECCE MOMCKA PEIICHUs
MaTeMaTHu4ecKu cHOopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYJ'ISIpHOCTI) pr[MOfI N IUIOCKOCTU: MNEPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH NMPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXIY MPSAMOU U MIOCKOCTHIO, IBYTPAHHBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npsMOYTOJIbHBIN Mapajijiesienumnes u
ero cporcrtBa. [Iupammna: n-yroyipHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTbl Npu3Mbl W nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH:  IOHSTHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpPaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue »1€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMO mpu3Mebl. [Imomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUIOMAANd YCEYEHHOW MHpPaAMHU/IBL.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIOMAab NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[TogoOHbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXKY TUIOMIAIIMU MTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEI

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CII0OKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmMoyronbHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopanHaTel BeKTOpAa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXECTBO, MOAMHOXCECTBO, OII€pallud Hal MHOXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEepPUpPOBATh MOHATHIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pElIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEHb C
paMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeseM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONB30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JeNUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMH
CUHMCIICHUS; YMEHHE BBINIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

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




mporpeccusi, OECKOHEYHO YOBIBaloOmas TreoMEeTpUUYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOM3BOJUTL apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
MNOHATUSIMU:  MaTpuna 2X2 u  3x3, onpeienuTeab  MaTpHIbI,

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

YMmenune ONCprUpOBaTh MOHATHUAMH: pPALUOHAIBHBLIC, HWPPALNUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTEM,; YMCHHUC pCHIaATb YPAaBHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMNPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINYHbIX oOmacreit HAayYKHU U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HEMpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
MHTETpal, YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKIUHU; yMEHHE
BBIUMCIATH  NPOM3BOJAHBIE  CYMMBI, TMPOM3BENEHHUS, YAacCTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE MHCIIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHHsS HAWIydlIero
pelieHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3HYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL MNPUMEPbBI MAaTEMAaTUYCCKOro MOACIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeIbHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKku (QYHKIMH Ui pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4i M3 00JAaCTH yNpaBlIeHUs! JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBJOMNOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
uH(popMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIeNI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TpaduyecKux
METOOB M NIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJII0ICHNUS C TOMOIIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUUeCKHX METOJ0B, HPUMEHSTH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposiTHOCTH, (hopmyny beprymm, koMOuHaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIHMHA  pacHpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSMBIC, MapaUICIIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYHH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3alav4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOMIAAL (QUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapaienenuresa, OpuU3Ma, NHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyca, IMIMHIApPA, O00bEM KyOa,
IPSAMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napauiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpPA, KOHyCa, YMEHHE CTPOUTbh CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAaXOJWUTh TCOMETPHUYCCKHUE BEJIWYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYIUHBI
(mmuHA, Yroi, MIIOIMIagh, OOBEM, TIIOIMIAAL TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIE (OPMYIBI W METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIapaJUIeNIeNUIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbBHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeI(TopHLIfI u KOOp,Z[I/IHaTHHﬁ METO
JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTHUX yqe6HHx npeaMETOB
YMeHue BLI6I/IpaTL MOAXOMAIINNA METO, A peuiCHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATHUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HamGonbliee u HauMeHblllee 3HAaYEeHUE
(GYHKLNU Ha IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpust. 10-11 knaccel. ba3oBwiit 1 yrimy0aEHHBIN ypOBHU. YUEOHUK.
AtanacsH JI.C., byry3os B.®., Kagomues C.b. u ap. AkiinonepHoe o0IIecTBO

"UznarenscBTo "[IpocBemienue”

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Meronnueckue pekomernanuu. 10-11 kmaccsl k yaueOnuky Atanacsia JI. C. u
1p.6a30BOTr0 U YriTyOJIEHHOTO YPOBHS, AKIIMOHEPHOE O0IIECTBO

"UznarensctBO "[IpocBenienue"”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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