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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  NpH  HU3YYEHUU
OOyYarOIIMMUCST TOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH, O0O0ydJarommxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  uyepe3  OOECleUYeHHUE  BO3MOXXHOCTHM  NPUOOpPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJlayaMu Kypca Te€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIlIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIIM MHPOM;

dopMupOBaHHE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEabHOM
MUpE MHOTOTPaHHUKM M TeJa BpalleHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yMEHHS BIAJE€Th METOJAMHU JI0Ka3aTEIbCTB M aJIrOPUTMOB
pEeLIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH J0KA3aTEJIbHBIE PACCYKJICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeJIbCTB  IMpHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS, UHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmble W TUIOCKOCTH B MOPOCTPAHCTBE,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUM  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTtam ocBoeHus denepanbHoil paboueit
MPOrpaMMBbI, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
T€OMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIHLHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexo kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCleyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, 1APAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayieapHOCTh IIJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHBI U MHOTOI'PAHHBIC YTJIbL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTaj3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABWIBHON MHUPAMHUIBL,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3slOKEHHHM BEKTOpa IO TpEM
HEKOMIUTAaHApHBIM ~ BekTOopaM. [IpsMoyrosibHas  cucTeMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[TonsiTvs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKAs TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 Heé. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIKHIPA, MUpaMHUIIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuu Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpPUS, 3€pKAIbHAA CHUMMETPUSI, TMOBOPOT 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(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHCKoro oOuiectBa (BbIOOPHI, OMPOCHI M JpPYroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILIEMY POCCUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOULIEHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON JIEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnr u Ppeaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS peleHus 3aJad B 0O0JacTH
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATHUSAMHU, (OPMYJIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /71 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

BBISBJISITh MAaTEeMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

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

MPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh ApPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHMBAaTh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATh,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3IU4HbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOLLEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHHUSIMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIGHHS C Y4&€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca U pe3yjbTaTa pPElIeHUs
MaTeMaTHUYECKOH 3aauu;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUS Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXJAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opmax padoThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4acTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

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

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1ay;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOMl U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMHU;



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

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUS]I MHOTOTPAHHUKOB PA3JIUYHBIMU METOJIaMH, BBIOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MaTeMaTHYECKUX OTHOIICHUA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4;

e WU3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIEC MOHATHS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(opMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEIUYMH;

e UMETh NPEIACTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



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

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYECHUS TEJ BPAIICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIoioKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATHL HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MPU
MMapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEUEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LMIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TNIpPOlLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
Ne (uudpossbie)
o/ HaumeHoBaHue pa3/iejioB H TeM NPOrpPaMMbl Beero Kontposbnbie 0BpazoBaTETbHBIE
padoThI pecypen
bubnnorexa [HOK
! DBCACHIE B CTEPCOMETPHIO 23 : hups://m.edsi.ru/7f41a302
) B3anMHOe pacnonokeHue npsmsIx B 6 | bubnnorexa [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a302
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a302
4 [lepneHUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN B )5 bubnnorexka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a302
bubnnoreka [JOK
. ¥ TEL W PACCTORHI e : https://m.edscli).ru/7f41 a302
bubnuoreka [IOK
0 Muororpasict 18 ! https://m.edsg).ruﬂfétla302
g [ToBTOpeHmE, 06000IIEHNE U CUCTEMATH3AITHIS 6 ) bu6mmorexa [IOK
3HAHUU https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoiaunuecTBO 4acos DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI KoHTpoJabHbIe (pposbic)
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
| [ToBTOpenue, 0000MIEHNE U CHCTEMATH3AIHS 9 | bubnnorexa [HJOK
3HAHUNA https://m.edsoo.ru/7f41a302
2 Bexro OCTPaHCTBE 21 1 bubmorexa HOK
KTODBI B II HCTB
P poctp https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 Tena ppamenus 24 I https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 0058 17 1
HEM MHOTOTpatHiKa https://m.edsoo.ru/7f41a302
5 [Tmowmaau MoBEPXHOCTH U OOBEMBI KPYIJIBIX TEI 9 1 bubmmorexa [TOK
fa p 24 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 JBiKeHms > ! https://m.edsoo.ru/7f41a302
7 [ToBTOpEeHME, 00001IEHNE U CHCTEMATH3ALUS 17 ) bubnnorexka [JOK
3HAHWUHN https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos
Ne i/ Tema ypoka KouTpoabHubie
Bcero
padoThI

| OcHoBHbI€ MpaBuiia U300paKEHUSI HAa PUCYHKE IJIOCKOCTH, MapaieIbHBIX MPSMBIX |
(OTpe3KOB), cepeIMHbI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, Ipsimasi, MJI0OCKOCTh, IPOCTpaHCTBO. OCHOBHBIE IIPaBUiIa

2 M300paKeHUs Ha PUCYHKE MJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPETUHBI 1
oTpe3Ka

3 [TonsTHs: nepecekaroecs MIOCKOCTH, IEPECEKAIOIINECS IPsIMast U MII0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

4 [TonsaTus: nepecekaronmecs MIOCKOCTH, MEpeceKaroLecs IpsMas 1 MI0CKOCTh; |
MOJIYTIPOCTPAHCTBO

5 MHororpaHHHUKH, H300paKEHUE TPOCTEHIITUX MPOCTPAHCTBEHHBIX (PHUTYP, |
HECYIIECTBYIOIINUX O0HEKTOB

6 MHororpaHHuKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYD, |
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CICICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1

9 AKCHOMBI CTepeOMETPHUH U TIEpBBIE ClIeACTBUS 13 HUX. CIOCOOBI 3a/1aHUs MPSIMBIX U |
IJI0CKOCTEH B mpocTpaHcTBe. O003HAUYCHHUS MPSIMBIX H MJIOCKOCTEH
N300paxkeHne ceyeHuit mupamMuabl, Kyda v MpU3MbI, KOTOpPBIE MIPOXOAT Yepe3 ux peopa.

10 N3006paxkeHune nepeceueHus Moy4eHHBIX TUIOCKOCTeH. PackpariBanye moCcTpOSHHBIX 1
CEUEHUH pa3HBIMU I[BETAMU

1 N3o0pakeHne ceueHnii mupaMu/ibl, KyOa U IPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux peopa. |

N3o0pakeHune nepecedeHust MoaydeHHbIX INTIOCKOCTEN. PackparmmBannue mocTpOeHHBIX




CeUCHUI Pa3sHbIMH IBETaMU

N300paxeHune cedeHuit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

12 N3o0pakeHue nepecedeHust MoayuyeHHbIX INIOCKOCTEN. PackpalmBanue mocTpoeHHbBIX
CEYECHMI pa3HbIMM LIBETaMU
N3o00paxkeHne cedeHuit mupamMuibl, Ky0a v MpU3MbI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

13 N300pakeHne nepecedeHus NoIydeHHBIX III0CKOCcTel. PackpammBanie mocTpoeHHbBIX
CEUEHUN pa3HbIMU LIBETAMU

14 Merton cnenoB uisi HOCTPOCHUS CEYEHHI

15 Merton cnenoB s TOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHU i MPSAMbBIX U IJIOCKOCTEH

16 Merton cienoB it MOCTpoeHus ceueHuil. CBOMCTBA epeceyeH i MPSMBIX U MIIOCKOCTEN

17 [Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 11ar0B MNOCTPOEHUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB MOCTPOCHUS

19 IToctpoenue ceuenuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTEKeH U 3aIllKCh I1aroB MOCTPOEHUS

20 IToctpoenue ceuenuii B nupamuze, Kyoe rno Tpém ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB MOCTPOCHUS

21 [ToBTOpenue mnanumetpuu: Teopema o MponopIHOHATIBHBIX OTpe3kax. [logodue
TPEYroJIbHUKOB

” IToBTOpenue mnanumerpun: Teopema MeHnenast. PacueTsl B ceueHNsAX Ha BBIHOCHBIX
yepTrexax. Mcropus pa3zBUTHS IIIAHUMETPUHU U CTEPEOMETPUN

23 KonrtponbHas padora "Akcuomsl crepeomerpun. CeueHus"

24 B3aumnoe pacrionoxenue npsamMbIx B IpocTpaHcTBe. CKpelrBaomuecs npsmble.
[Ipu3naku ckpemuBaromuxcs npsaMeix. [lapaniensHblie npsmMbie B TPOCTPAHCTBE
TeopeMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM NapAJIIEIbHON TaHHOMN IIPSIMO,

25 IIPOXOAALIECH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXkKALICH Ha TaHHOU IIpsAMOil. JleMma o

NEepeCCUCHUU MMapaJlJICIBbHBIX ITPAMBIX INIOCKOCTBIO




[TapannensHOCTb TpeX MpsIMBIX. TeopeMa o TpEX mapasieabHbIX NpsMbIX. Teopema o

26 CKPEILMBAIOIINXCS MPSMBIX !

7 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MMAPAJIIIEIIBHOIO IPOEKTUPOBAHHUS. 1
N300pakenue pa3HbIX (GUryp B HapajjieabHON IPOESKIIUU

28 [lenTpanbHas npoeKuusa. YT0I C COHAIIPaBICHHBIMU CTOPOHAMU. YTOJ MEXKY IPAMBIMU 1

29 3azayy Ha JOKa3aTeJIbCTBO M MCCIIENOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B |
IIPOCTPAHCTBE

30 [ToHsTHA: MapaJIENbHOCTh NPSIMOM U IIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak |
[IapaJUIEIIBHOCTH MPSIMOU U TNIOCKOCTH. CBOMCTBA NapajuIeIbHOCTU IPSIMOM U INIOCKOCTU

31 I'eomeTprueckue 3a1a4n Ha BBIYUCIICHUE U T0KA3ATENBCTBO, CBSI3aHHBIE C |
[apaJUIEIbHOCTBIO MIPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

1 ITocTpoeHnue ceueHus, MIPOXOIALIETO YEPE3 JaHHYIO NPSMYIO Ha YEPTEKE U |
MapajuIeJIbHOTO APYroy mpsAMon. Pacy€r oTHoIIEHUI

13 [TapannenpHas npoeKkLys, IPUMEHEHHUE ISl IOCTPOEHUS ceueHul Kyda u |
napajuienenunena. CBolcTBa napajuielenuIesa U Npu3Mbl

34 [TapamenpHble uiockocTh. [Ipu3HaKK napaIeNbHOCTH IBYX IUIOCKOCTEN 1

35 TeopeMa 0 mapaiieIbHOCTU U €JUHCTBEHHOCTH IUIOCKOCTH, IMIPOXOIALICH Yepe3 TOUKY, He |
MIPUHAUIEKALTYI0 JAaHHOW MIJIOCKOCTH U CIIEICTBUSA U3 HEE

36 CBolicTBa mapayuIeNIbHBIX INIOCKOCTEN: O NAapaJIEIbHOCTH MPSAMBIX IIEPECEUEHUS ITPU 1
MEePECEUCHNH JBYX MapajlIeIbHBIX INIOCKOCTEN TPEeTher
CBoiicTBa mapaysienbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapaieIbHbIX MPSIMBIX,

37 3aKJIIOYEHHBIX MEKY MTapauIeIbHBIMU IIJIOCKOCTSIMU; O MIEPECEYEHUH IPSIMOM C IBYMs 1
MapajuIeIbHBIMU TUIOCKOCTAMU

38 IToBropenue: Teopema [Tugaropa Ha miockoctTu 1

39 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauIesenuIeaa 1

41 Brruucnenue nimH oTpe3KoOB B KyOe U IPSIMOYTOJIBHOM TapajuieenuIe/ e 1




[lepnieH IUKyYNISIPHOCTD MPSAMOM U TIOCKOCTH. [IpH3HaK MepneHIuKyIIpHOCTH MPSIMOU U

42 1
IIJIOCKOCTH

43 IlepneH IMKyYNAPHOCTD NPSAMON U MIOCKOCTH. [IpHu3HAK NEpIEHANKYISIPHOCTH NIPSMON 1 1
IJIOCKOCTH

44 TeopeMa 0 CyIEeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOIAIIEH Yepe3 TOUKY |
IIPOCTPAHCTBA U NEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTH ¥ NEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX 1

46 [1n0cKkOCTH ¥ IEPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKAX 1

47 Ilepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymIspa u3 TOYKH Ha IPSIMYIO 1

48 [Iepnenaukynsap u HaknoHHas. [locTpoeHne neprneHuKysIpa U3 TOYKU Ha MPAMYIO 1

49 Teopema o Tpéx nepneHAuKyIsIpax (mpsimas U oopaTHas) 1

50 Teopema o Tpéx nepneHaAuKyIApax (MpsiMas U oOpaTHast) 1

51 YToa Mexay CKpeIUBAOIIMMUCS IPSIMBIMHU 1

52 ITonck neprneHauKyISApHBIX MPSAMBIX C IIOMOILBIO IEPIEHANKYISIPHBIX IIIOCKOCTEN 1

53 OpToroHanbHOE IPOEKTUPOBAHUE 1

54 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO |
OpPTOTOHAJILHOM MPOEKLIUH

55 [Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MUPaMUIbI C TOMOILBIO 1
OpPTOTOHAJIBHOM MPOEKIINH

56 CummeTpHs B IPOCTPaHCTBE OTHOCHUTEIBHO IUIOCKOCTH. [1mockocTn cummerpuil B 1
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TUIOCKOCTH KaK CIEACTBHE CUMMETPUH 1

58 [IpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCcTOSIHUI OT TOYKHU J0 IITIOCKOCTH 1

59 IIpaBuiibHBIE MHOTOIpaHHUKH. PacdéT paccTosHUI OT TOUKHU A0 MJIOCKOCTH 1

60 CriocoObl OIyCTUTh NEPIEHANKYIIAPbI: CAMMETPUS, CIIBUT TOUKHU IO NapayljieIbHON |
MpAMOi

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE PACCTOSTHUI 1




62 Kontponbhas padota "B3anMHOe pacmoiokeHHe MPSAMBIX U INIOCKOCTEH B TpoCcTpaHCTBE" 1

63 [ToBTOpEHME: Yroa MeXay NPsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM 1
TPEYroJIbHUKE, TEOPEMA KOCHHYCOB

64 IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMHUCA IIPSIMBIMU B IPOCTPAHCTBE 1

65 ['eomeTprueckre METObI BBIYMCIEHUS yria MEXAY IPSIMbBIMU B MHOTOIPAHHUKAX 1

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIjia 1

67 [lepnenaukynspubsie 10ckocTH. CBOMCTBA B3aUMHO NEPIEHAUKYIISPHBIX MIJIOCKOCTEHN 1

63 [Ipu3Hak nepneHaANKYJIIPHOCTH IUIOCKOCTEH; TeOpeMa O IIPSAMOM IIEPECEUCHHUS IBYX |
IJIOCKOCTEH MepHeHANKYIISPHBIX TPEThEH MII0CKOCTH

69 [IpsmoyronbHBIN Tapasuienenune; Kyo; u3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO |
napajuiesenuIena

70 Teopema 0 nuaroHany NpsAMOYTOJIBHOTO NapajlyIeenuneaa v caeACTBUE U3 Heé 1

71 CrepeoMeTpuuecKre U NPUKIAAHbIE 33]Ja4l, CBA3aHHbIE CO B3aUMHBIM PacIOI0KEHUEM |
MPSIMBIX U IJIOCKOCTU

7 IToBTOpEHME: CKpEIMBAIOIIUECS NPSMBIE, TAPAJIIEIBHBIE IJIOCKOCTH B CTAHJAPTHBIX |
MHOTOTpaHHUKAX

7 [Tapa napasienbHbIX IOCKOCTEN Ha CKPEIIUBAIOIINUXCS MPSIMBIX, PACCTOSIHUE MEXKIY |
CKPEILMBAIOIINMUCS MIPSIMBIMU B IPOCTBIX CUTYaLUAX

74 PaccTositHue oT TOYKH 10 TIIIOCKOCTH, PACCTOSHHUE OT MPSIMOM J0 IIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXNY CKPELIUBAIOLIIUMUCS MPSIMBIMH C TOMOILIBIO |
MEPIEHIUKYIISPHON MJIOCKOCTH

76 Tpéxrpanusiii yroj, HepaBeHCTBA JIJIs TpeXTpaHHbIX yrioB. Teopema [Tudaropa, Teopemsl 1
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOIO yTiia

77 DneMeHTHl cpepruuecKoil reoOMeTprH: reoIe3NUecKre JTMHUN Ha 3emiie 1

78 Kontponbnas padota "Yribl u pacctossHus" 1

79 Cucremaru3zanus 3HaHUM "MHOTOrpaHHUK U €0 3JIEMEHTHI" 1

80 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1




81 [Tpusma. [Ipsmas u HakoHHas npu3Msbl. [IpaBuiibHas pu3Ma 1
82 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
83 [Tpusma. [Ipsmas u HakIoHHas npu3Msbl. [IpaBuiibHas puU3Ma 1
84 [IpsiMoii mapayenenunes, NpsMOYTOIbHBIN Mapajuiesenure, Kyo 1
85 [Tpsimoii mapaienenune, TpsIMOYTOJIBHBIN Mapajuieenure, Kyo 1
86 [Tupamuna. Buasl nupamu. [IpaBunbHas nupamuaa 1
87 [Inpamupa. Buael nupamun. [IpaBunpHas nupamuia 1
88 [Tupamuna. Buasl nupamu. [IpaBunbHas nupamuaa 1
89 [Inpamupa. Buael nupamun. [IpaBunpHas nupamuia 1
90 YceueHHas nupaMua 1
91 VYceuennas nupamua 1
92 Terparap 1
93 Tetpasap 1
94 Beinyxiible MHOrorpanHuku. Teopema Oitniepa 1
95 Brinyxiibie MHOTOrpanHuku. Teopema Ditnepa. [IpaBunbHbIe U TOTYIPaBUIbHbIE |
MHOT'OTPaHHUKH
96 KounTponbnas padora "MHuororpanHHuku" 1
97 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1
98 O0600111eHre U cucTeMaTu3alys 3HaHU! 1
99 HToroBasi KOHTpOJIbHASA paboTa 1
100 Hrorosast koHTpOpHAs paboTa 1
101 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka KonTposbHble
Bcero
padoThI
1 CeueHnss MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH, METOJ, CJIEI0B, CTAHIaPTHHIE |
IUIOCKOCTH, IIEPECEUEHUS IIPAMBIX U IUIOCKOCTEN
) CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS IPAMBIX U 1
IIJIOCKOCTEMN
3 [TapasuienpHble MPsIMBIE U IUIOCKOCTH: NTapaJIJICIIbHBIE CEYEHMS], pACUET OTHOILICHUN 1
4 [TapannenbHble NpsAMBIE U IUIOCKOCTH: YIJIbl MEXKAY CKPEILMBAIOIUMUCS PSIMBIMU
5 [TeprieHauKyIIApHBIE MIPSIMBIE U TUIOCKOCTH: CTaHIAPTHBIE NApbl IEPIEHINKYIIIPHBIX |
IJIOCKOCTEH U MPSIMBIX, CHMMETPUHM MHOTOI'PaHHUKOB
6 [TepnieHauKyIIApHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX NEPIIEHIUKYIIApax, |
BBIUMCJICHMS JUIMH B MHOTOI'PaHHUKAX
7 [Tmomanayu MHOTOYTOJIBHUKOB, (POPMYIIBI IS TIJIOMIAIEH, COOOPaKEHUST TTOT00MS 1
2 [Tnomany ceyeHnii MHOTOTPaHHUMKOB: IUIOIIAAN IOBEPXHOCTEN, pa3pe3aHns Ha 4acTH, |
Co00paxeHus moao0us
9 KonTponbhas pabota "[loBTOpeHNE: MHOTOIpaHHUKH, CEUEHUS MHOTOTPAaHHUKOB" 1 1
10 [ToHsiTHE BEKTOpa Ha MIJIOCKOCTH U B IPOCTPAHCTBE 1
11 CymMma BEKTOpOB 1
12 Pa3HOCTH BEKTOPOB 1
13 [IpaBuio nmapasenenumnena 1
14 YMHOXk€EHUE BEKTOpa Ha 4ucio. ['omoreTns 1
15 Paznoxenne BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JISKAIIUX B OJHOHN MJIOCKOCTH 1
16 CxkansipHO€ MPOU3BEICHHE 1
17 Brluucnenue yria Mexay BEKTOpaMU B IIPOCTPAHCTBE 1




18 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
19 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
20 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
21 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1
22 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTH B OTPE3KaX 1
23 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTH B OTPE3Kax 1
24 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INTIOCKOCTH B OTPE3Kax 1
25 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTH B OTPE3Kax 1
26 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX/]1y INIOCKOCTSMUA B MHOTOTpaHHUKaX 1
27 dopmyiia pacCTOSHUS OT TOUKH JI0 INIOCKOCTH B KOOpAMHATAaX 1
28 HaxoxxneHne paccTossHUi OT TOYKH A0 TUIOCKOCTH B KyOe 1
29 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B ITPaBHIIBHON MUpaMUe 1
30 KonTponbHas pabora «BekTopsl B IpOoCTpaHCTBE 1
31 [{umHApryYecKas MOBEPXHOCTh, 00pa3yolie HUINHIPUIECKOH MTOBEPXHOCTH 1
32 Mumuanp. [pamoi kpyrosoi nuausAp. [1nomane noBEpXHOCTH HUIMHAPA 1
33 Konnueckas noBepxHOCTb, 00pa3yromine KoHnyeckoi nosepxHoctu. Konyce 1
34 Ceuenne KoHyca IJIOCKOCTBIO, MAapaJIEIbHON IIJIOCKOCTH OCHOBaHUS 1
35 VYceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
36 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH KOHYCA 1
37 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1
38 CrepeoMeTpHuuecKre 3aJa4l Ha J0KA3aTeIbCTBO U BBIYMCIEHUE, IOCTPOCHUEM CEUEHUN |
LWIMH]IpA, KOHYyca
39 CrepeoMeTpHuuecKre 3aJa4ui Ha J10Ka3aTeIbCTBO U BBIUKCIICHHE, TOCTPOCHUEM CEUEeHUN 1
WIMH]Ipa, KOHYyca
40 IIpukitaguble 3a1a4n, CBSI3aHHbIE C LIWIMHIPOM 1
41 IIpukitaguble 3a1a4n, CBSI3aHHbIE C LIWIMHIPOM 1




42 Cdepa u map 1

43 [epeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa u chepsl mmockocTsio. Bun u 1
n300pakeHHE mmapa

44 [epeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa u cepsl mmockocTsio. Bun u |
n300paKeHue mapa

45 VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei 1

46 Cummerpus chepsl 1 mapa 1

47 CrepeoMeTpHuuecKkre 3aa4i Ha J0Ka3aTeIbCTBO U BHIYUCIICHHE, CBA3aHHbBIE CO chepoit U |
[1apOM, TOCTPOCHUEM UX CEYEHHI IITOCKOCTHIO

43 CrepeomeTpHyecKHe 3a]a4i Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, CBS3aHHBIE CO chepord U 1
[1apOM, TOCTPOCHUEM UX CEYEHHI IITOCKOCTHIO

49 [Ipukianueie 3aqa4n, CBsI3aHHBIE CO CPEPOi U IIapOM 1

50 [ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH, BBIYMCICHUS B OKPYKHOCTH, CTaH/IapTHBIE |
noao0us

51 Paznuunble KOMOMHALIMY TeJ BpallleHUsI U MHOTOTPAHHUKOB 1

52 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

53 3amauu o Teme "Terna ¥ MOBEPXHOCTH BpamieHus " 1

54 KonrtponsHas padota "Tena 1 moBepXHOCTH BpaleHus" 1

55 O06BeM Tema. O0BeM TPSIMOYTOJIBHOTO TTapajuIeenuIe/1a 1

56 3amaun 00 yaBOeHUH Ky0Oa, 0 KBajpaType Ky0a; 0 TPUCEKIIUU yria 1

57 CrepeomeTpHuuecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMOM MPSIMOYTOJIBLHOTO MapalieNenuneaa 1

53 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C BBIYMCIEHHEM 00BEMA MPSMOYTOJIBLHOTO :
napasuiesenumnena

59 O06BEM npsMOi IPU3MBI 1

60 CrepeomMeTpuiecKue 3a/1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB TIPSIMOM MPU3MBI 1

61 [IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1

62 Brruncienre 005EMOB TeJ ¢ TOMOIIBIO onpeaenéHHoro naTerpaia. O6béM HaKIIOHHON 1




IMPU3MBbI

63 Brrancnenue 06EMOB Tell € MOMOMIBIO ONpeAeaEHHOT0 nHTerpaia. O0bEM MHUpaMHuIbI 1
64 ®dopmyna o0bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1
65 ®dopmyna 00bEMa mupamuabsl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1
66 CrepeoMeTpruecKue 3a1a4u, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
67 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI 1
68 [puxnagnaeie 3amaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIOHHOW MPU3MBI 1
69 [Tpuknagaeie 3aaaun 1o Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM ITHUPAMHUTBI 1
70 [Ipumenenne 00bEMOB. Brruncienue pacCTOsHUS 10 TIII0OCKOCTH 1
71 KonTponbhas pabota "O6béM MHOTOTpaHHHUKA" 1
72 O0béM mmHIpa. Teopema 06 00bEME IPAMOTO HITUHAPA 1
73 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO OTpeAeEéHHOro nHTerpana. O6bpéM KoHyca 1
74 [Tnomanu 60K0BO# M MOTHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKue 3ajaui, CBSI3aHHbIE C BBHIYHCIEHUEM 00bEMOB IIMIIHHIPA, KOHYCA 1
76 [Tpuknanueie 3anaun mo Teme "OOBbEMBI U TIIOMIAU TTOBEPXHOCTEN Te" 1
O06béM mapa u maposoro cekropa. Teopema 06 00bEme mapa. [Tnomans cheps.
77 CrepeoMeTpHuuecKre 3aJaui, CBSI3aHHbIE C BHIYUCIEHUEM 00bEMOB I11apa, IapoOBOT0 1
CErMEeHTa U IIapOBOI0 CEKTOpa
73 [Mpuknanueie 3aaaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U TUIOMIAIBIO |
ctepsl. COOTHOMIEHUS MEKTY TIOMIASIMUA MTOBEPXHOCTEH U 00BEMaMH MOTOOHBIX TeJ
79 [TonoGHbIe Tena B mpocTpancTBe. 3menenne 06béma npu nmogoouu. CTepeoMeTpuyecKue 1
3a/1a4y¥, CBSI3aHHBIE C BBIYUCICHUEM 00BEMOB TeJ U IJIOMIAACH MOBEPXHOCTEH
80 KonTponbhas pabota "I[lnomany noBepxHOCTH U 00BbEMBI KPYTJIBIX Tet" 1
81 JBuxenust npoctpancTBa. OtoOpaskeHus. J[BrkeHus U paBeHCTBO ¢uryp. O0mime |
CBOICTBA JBHKECHUU
20 Buasl nBrkeHunid: napauiebHbIA NEPEHOC, [IEHTPAIbHAS CHMMETPHS, 3€pKaJIbHAs |

CUMMETpPHS, TOBOPOT BOKPYT MPSAMOit




83 [IpeobpazoBanus momodus. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3aaun Ha IPUMEHEHUE JBU)KEHUS

85 KoHntpoinbhas padota "BekTopsl B mpocTpancTse”

26 O6o6matomee moropenue 11 moHsTHI 1 MeTO10B Kypca reomeTpuu 10—11 kiaccos,
cucremaTtusanus 3Hanuil: "l[lapamienbHOCTh TPSAMBIX U IIJIOCKOCTEW B TPOCTpaHCTBE"

%7 Ob6o6maromee noropenue 11 nmonstuit 1 MeTo0B Kypca reomerpun 10—-11 kmaccos,
cucreMaruzanus 3HaHuil: "BekTtopsl B mpocTpancTse"

23 O6o6maromee nopropenue 11 nonstuii u MeTog0B Kypca reomerpuu 10—11 kiaccos,
cucTemMaTu3anus 3Hanuii: "BekTopsl B mpocTpancTre"

29 Ob6o6maromee mosropenue 11 monstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3HaHui: "O0beM MHOTOrpaHHUKA"

90 Ob6o6maromee mosropenue 11 nmonstuii 1 MeTo 0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanui: "O0beM MHOTOrpaHHUKA"

01 Ob6o6maroree nopropenue 11 nonsTuit 1 MeTo0B Kypca reomerpun 10—-11 kiaccos,
cuctemaruzanus 3Hanuil: "Inomany noBepxHOCTH U 00BEMBI KPYTIIBIX Tel"

9 O6o6maromee nosropenue 11 noustuii u MmetonoB Kypca reomerpuu 10—11 kitaccos,
cuctemaruzanus 3HaHui: "Ilnomanym noBepXxHOCTH U 00BEMBI KPYTIIBIX Tt

93 Wrorosas koHTposibHasA paboTa

94 Wrorosast kKoHTpoJbHASA paboTa

95 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN

96 Hcropus pazButus cTepeoMeTpUM Kak HAyKd U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

99 Hcropus pa3BuTus CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX




HHXXCHCPHbIX U KOMIIbIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX

100 WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI !

101 Wcropus pa3BuTUS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pa3BUTUH COBPEMEHHBIX |
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX |

MHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPU PELICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MapajUICIIBHOCTh W MEPHEHAMKYIAPHOCTH
’ IPSIMBIX U IIJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIN
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 Pacno3sHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (NIMpamuzaa, IpU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBat  MHOTOIpaHHUKH,  BBIOMpas  OCHOBaHUSA  JJIs
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHLUIIBI IOCTPOSHUS! CEUEHUH MHOTOIPAaHHUKOB, HCIOJIb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIK alropuTMaM, IPHUMEHsSI M3BECTHBIE aHAJIUTHYECKHE METONbl TNpHu
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYEeCKMX 3a7a4 Ha  BBIYKMCIICHUE
paccTosHUM MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXKJACHHWE T'€OMETPHUECKUX BEIMYMH IO 0Opasiam
713 WIM aIrOpUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOIbl IIpU

pElIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,




MEXIY IUIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
4epTeKax U pUCYHKAX
[TpumensTh reoMeTpudeckue (akKThl U PELUICHUS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEAIOJIaralolX HECKOJBKO INAaroB pEIICHUS, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbI B SBHOH (opme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA UM BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 ITpuBoIUTE HpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NpPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIC
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIEC TIOHATHS B MPOLECCE MMOUCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMbI, MOICIHPOBATH PEaIbHBIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MNpaKkTUYEeCKHE  3a7add,  CBA3aHHbBIE C  HAXOXJICHHUEM
reOMETPUUYECKUX BEIINYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBanust
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, 0Opa3yrolye
6.1 LWIMHJIPUUYECKON IOBEPXHOCTH, LWIMHIP, KOHHUYECKas MOBEPXHOCTb,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacHoiokeHHe Cephl U INIOCKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHME ILIAPOBOTO CJIOS, BBICOTA IAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpaIICHUS,




TreOMETPHUYECKUX TeJI C MPUMEHEHUEM (popmMyI

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

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

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalIeHUs

W3BnekaTb, HUHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HMHMOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 33/IaHbl B IBHOU opMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO}KCHI/UI BCKTOpa Ha 4YucCIio, O6”I)$[CH$[TI), KaKuMnu CBOﬁCTBaMH OHHU
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuts cymMmMy BEKTOpPOB M NpPOM3BEIEHUE BEKTOpa Ha YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMmeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM W aJropuTtMmam,
MMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHBIC CpEeACTBA U  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHUS Ha MPaKTHKE: aHAJIW3UPOBaTh pealbHbIE




CUTYyallMM U MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu cHOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIK€ TEOMETPHUH, HCCIEJ0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U cKpemuBarouecs npsMbsle. [lapauienbHOCTE NpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa MapajUIeJbHBIX IUIOCKOCTeH. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HSIpHOCTL Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NapaJlIeIbHbIE U MEPIEHIUKYISPHbIE K IJIOCKOCTH, MPHU3HAK
NEePHEHANKYIISIPHOCTH MPAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEeHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U TUIOCKOCTBIO, TIBYTPaHHbBIN
YTOJ1, IMHEHHBIN yroa ABYrpaHHOro yria. [lepneHaukymnsap u HaKJIOHHBIE: pACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. lIpmsma: n-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapannenenumes, mpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cpoiictBa. [lupamuna: n-yronpbHas nupamuaa, TpaHH U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W MOJIHAS TOBEPXHOCTh NMUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJA.
OnemMeHTsl NOpu3Mbl M nupamuzabl. [IpaBuibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHAS TPEYroibHas MUpaMHJIAa U MPABUIIBHBINA TeTpasap, Kyo. IpencraBnenue o
IIPABWJIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOf/'I, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUHU B nupamMuiax, napajiiejcnuieaax, MMpaBUIIbHBIX
MHOTI'OIrpaHHUKax

7.6

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




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMOi mpu3Mebl. [Inomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NMUPAMHIBI, T€OpPEMa O IUIOMIAJN YCEYEHHON MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u ock, IJIOIa b OOKOBOH H MOJHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOW M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrolue H
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIonalb MoBepxHocTu cheprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJI0CKOCTH. Pa3BépTka mumHApa 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 Mapaienenunena u cineactsust u3 He€. O0bEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIaIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPIUIMHY), CEUSHMs 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenumnena. Pemenue 3aaad, CBs3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAWMHAT B IpocTpaHcTBe. KoopawHATel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroia Mexay Bektopamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-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, CIEACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu peuICHUU 3ajJiad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHu  3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATYpajJbHOE YHCIIO, ILEI0e YHCIIO,
CTETIEHb C IIeJIbIM MOoKa3aTeNneM, KOpeHb HaTypajJbHON CTENEeHH, CTEIEeHb C
palMOHATFHBIM TTOKa3aTelleM, CTETeHb C JEHCTBUTENBHBIM MOKA3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHAJIBHOE YHCIO, HPPAlMOHAJIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JSTUMOCTH, HAUMEHbBIINH 00t
JeNUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLICHUM 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHCIICHUS; YMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHH U IpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

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




nporpeccusi, OECKOHEYHO yObIBalomass TeoMeTpuyecKash MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeaenauTeslb  MaTpUIIbL,

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

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMbBI C TIApaMCTPOM; TIPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpajl; YMEHHME HaxXOAMUTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUHCIATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEA0BaHUS (DYHKIIHIA,
HaXOJUTh HAWOOJbIINE M HAUMEHbIIWE 3HA4YeHUs QYHKIHH; CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM afmapaTa MaTeMaTH4ecKoro
aHamu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/1avax; HAaXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpania; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATUSIMU: cpefHee apudMeTnuueckoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHU, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHpOpMaIMi0O C TOMOMIBI TabiWMIl W JWarpaMM; HCCIIeIOBaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENMHOM 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
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (YHKIMHA  pacHpelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPbl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 33a]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘lGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSIMbIE, I1apalIeIbHOCTh 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 IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pEIIaTb

CBA3aHHBIC C HUMU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH MHUPaMUBI, TPU3MBI, KOHYyca, UWIHHIApa, O0BEM KyOa,
NPSMOYTOJIBHOTO  MapaJuIesIeNuIieia, MUPaMHUIbl, MPHU3MBI, [WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHSI KOHyCa W IMIIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHUe
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 TUIOTE3HI 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 TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mmuHA, Yroij, MIIOMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI MW METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICIICITUIeIa, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JPpYTHUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TMPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ palluOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BBIYMCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CucTeMbI JTHHERHBIX ypaBHEHHUH. OnpeIeuTelh MaTPHUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLUMS C HaTypajlbHbIM M LENbIM IoKa3zareseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
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




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka. ['eomerpus; yrimybnenHoe oOydenue, 10 kmace/ Mepsmsak AL,
Homuporckuii [[.A., [Momskos B.M.; mox penakuueii [Tomomsckoro B.E., ObmectBo ¢
OrpaHMYEHHOM  OTBETCTBEHHOCTbIO  M3marenvckuit  nentp «BEHTAHA-I'PA®y;
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue

Maremaruka. ['eomerpusi; yrimyonenHoe oOyuenue, 11 xmacc/ Mep3nsk AL,
Homuposckuii J[.A., [TomsikoB B.M.; nmon penakumeit Ilomonsckoro B.E., OGmiectBo ¢
OTPaHMYEHHON  OTBETCTBEHHOCTHIO  M3marenbckuit  neHtp «BEHTAHA-TPA®y;
AxkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Martemaruka. ['eomerpus; yriayonennoe oOyuenuwe, 10 xmacc/ Mepsmak AL,
Homuporckuii J[.A., ITomskoB B.M.; non penakumeit Ilomonsckoro B.E., OGmiecTBo ¢
OTPaHMYEHHON  OTBETCTBEHHOCTHIO  M3martenbckuit  nentp «BEHTAHA-TPA®y;
AxuunonepHoe obmectso «M3narensctBo «lIpocsenienne»

Marematnka. ['eomerpus; yrimyomennoe oOydyenme, 11 wimacc/ Mepsmsak AT,
Homuposckuit J[.A., [lomsikoB B.M.; non penakumeit Ilomonsckoro B.E., OGmiectBO €
OrpaHMYEHHOM  OTBETCTBEHHOCThIO  M3marenvckuit  nentp «BEHTAHA-I'PA®y;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

I'eometpus. 10 knacc. CaMOCTOSITENBHBIE U KOHTPOJIbHBIE paOOTHI (YIiIyOJIEHHBIH)
I'eometpus. 11 kmacc. Meronuueckoe mocodue. YrinyOneHHbIH ypoBeHb - bymko E.B.,
Mepsmsik A.I'. u ap.
I'eometpus. 11 xmacc. Meronuyeckoe mocobue. YrmyOneHHslii ypoBeHb - byinko E.B.,
Mepsmsix A.I'. u ap.
I'eomerpus. 10-11 kmacc. YueOnuk. ba3oBbiit u yriy0néunsiii yposuu Atanacss JI. C.,
Bbyty3os B. ®@., Kagomues C. b. u np.
I'eomerpus. CamocrosrenbHble padoThl. 11 kimacc
I'eometpus. Kontponbubie padotsl. 10-11 knacc Muenckas M. A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

AKnacc, POUI, Yuu.py, Buaeoypoku budmmoreka [{OK https://m.edsoo.ru/7f41a302
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