[Ipunoxenue 5

k OOII COOQ,
YTBEPKICHHOU IIPUKA30M
no MAOY COII Ne 10
ot 30.08.2024 Ne 295-]1

PABOYAS ITPOI'PAMMA
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpHU  HU3YyYEHUU
OOyYarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh U ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJNB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

Ilenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  uyepe3  OOECleYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKHM M Te€jJa BpallCHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMHU J10Ka3aTelIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHWY MaTEMATUIECKUX YTBEPKICHUN U POJIU aKCUOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

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

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, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTHYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeleIEHHBIM IO TOoJAaM OOYy4YeHHSs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUCCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHITATIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPS U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanud  oOy4eHHUs, IMOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTElIbHBIX MporpamMMm, OOeCneyuTh yriayOnaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUSA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaromuecs npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1iockocth. [lapamiensHoe W UEHTpPAIbHOE IMPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBbIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMHU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiibHbIe
IJIOCKOCTH, CBONCTBA [apajuIeIbHBIX IJIOCKOCTEMN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIIEIbHBIE W IEPIEHAUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TIOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUuleenunes; U  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas W yced€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[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 IUIOAAN YCEUYEHHOW MMPAMU/IBI.

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

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3lIoOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. IIpsiMmoyronbHast cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvs: TMIMHApPUYECKAs TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u konyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBI, HWIMHIPA, MUpaMHUIbl U KoHyca. OO0BEM 11apa U IIapOBOTO
CerMEHTa.

KoMOuHanuy Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WIH 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 € UCMOJIb30BAHUEM 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| CIIEI0B, METOJ BHYTPEHHETO 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 npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: MapaulebHBIM MEpEeHoc,
LECHTpaJbHAsT CUMMETPHS, 3€pKaAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILEMY POCCHHCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-03J0POBUTEIBHON I€ATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh 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(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHWW ISl pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXIYy MOHATUSAMH, (POpMyIUpPOBATH
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 OOIIHE, YCIOBHBIC;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BEICTPAUBATh ApPIYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCJIEI0BATEIbCKUN HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



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

CaMOKOHTPOJIb, SMOLHOHATIbHBIH HHTEJIEKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mMpU pelleHHH Y4eOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX JaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHUPOBAaTb CBOM JCHCTBUSA C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:
CBOOO/IHO ONEPUPOBATH OCHOBHBIMHM MOHSTUSAMH CTEPEOMETPUU IPH PEIICHUU
3a]a4 ¥ POBEJCHIUN MaTEeMaTHYECKUX PACCYKICHUH;
NPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TMPU PEIICHUU
reOMETPUUYECKUX 3a/1a4;
KJIACCU(PUIIMPOBATh B3aMMHOE pACMOJOXKEHHE TPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;
CBOOOJHO OMNEPUPOBATh MOHSATHIMH, CBA3aHHBIMU C YIJaMH B IPOCTPAHCTBE:
MEXy IPSIMBIMH B IPOCTPAHCTBE, MEKIY HPSIMOU U TIIOCKOCTHIO;
CBOOOHO ONEPUPOBATH MOHATHIMH, CBS3aHHBIMU C MHOTOTPAaHHUKAMU;
cBOOO/IHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHHUKOB (IIpH3Ma, MUpaMH/a,
IPSIMOYTOJIBHBIN NapaJlIesIenuIe, Kyo);



KJIaCCU(PUIIUPOBATh MHOTOTPAaHHUKHU, BEIOWpasi OCHOBAHUS AJIs KJIaCCU(PUKALINM;
cBOOO/IHO ONEPUPOBATh MOHATHUAMHU, CBS3AHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;
BBINOJHATh MApajIeNIbHOE, IIEHTPAIbHOE M OPTOTOHAJIBHOE IPOEKTHPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;
CTPOUTH CEYEHHS MHOTOTPAaHHUKOB pPAa3IMYHBIMH METOJAaMH, BBIMOIHSITD
(BBIHOCHBIE) TUIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOIIAAN IIOBEPXHOCTEW MHOTOTPaHHMKOB (IIpU3Ma, NHpaMHUaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;
CcBOOO/IHO OIEpPHPOBATh MOHATUSAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI,
CBOOO/IHO  ONEpUPOBATh  TOHATHUAMH, COOTBETCTBYIOUIMMH  BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;
BBITIOJHATH ICHCTBUS Ha/l BEKTOPAMH,
peliaTth 3a/1a4d Ha JOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HaXOXICHHE
T€OMETPUUECKUX BEIUYUH, TPUMEHSIS W3BECTHBIE METOJbI TMPH PEHICHUU
MaTeMaTHUYECKUX 3a7a4 NOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  MPOCTEHIIMEe  MpPOrpaMMHBIE  CpeACTBA U AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI MIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;
U3BJIEKaTh, MPEoOpa3oBBIBATH WM HMHTEPIPETUPOBATH  HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPeACTaBICHHYIO Ha YEepTEKax U
PHUCYHKaX;
OPUMEHATh MOJyYEeHHbIE€ 3HAHUA Ha MpAKTUKE: CpaBHUBATh M aHAIU3UPOBATH
peallbHble CHUTyallid, NPUMEHSITh HW3YYCHHBIE TOHSATHS B TMPOLECCE IOMCKa
pelieHuss MaTeMaTU4ecKd CQPOPMYITUPOBAHHOM MPOOIEMBI, MOACIUPOBATH
pealibHble CUTyallud Ha SI3bIKE T€OMETPUH, UCCIEN0BATh OCTPOECHHBIE MOJENIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopsl, pemaTh
MPAKTHYECKHE 33]Ia4M, CBSI3aHHBIC C HAXOXKICHIUEM I€OMETPUUECKUX BEIHMUYHNH;
UMETh TPEACTABICHUSI 00 OCHOBHBIX dTalax pa3BUTHs T€OMETPUH KaK COCTaBHOMU
qacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:
CBOOOJIHO  ONEpPUPOBATh MOHATHSIMM, CBSI3aHHBIMU C  LWJIMHIPUYECKOH,
KOHUYECKON U cheprUuecKOi MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;
OTEPUPOBATh TOHSATHUSMH, CBS3aHHBIMH C TEJIaMH BpAICHUS: UIHHIPOM,
KOHYyCOM, c(hepoit u mapowm;
pacmo3HaBaTh Tena BpaimleHus (IIMHApP, KOHYyC, cepa W map) U OOBACHATH
CHIO0COOBI MOTYYEeHHsI TEJ BPaICHHS;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIIOCKOCTH;



BBIYHCIISITh BETMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIleHUs, OOBEMBI U
TJIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUICCKUX TEJ
C MpuMeHeHneM (Gopmy;

CBOOOJTHO OTNIEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C KOMOMHAIIMSIMU TEJ BpaIllCHUS
U MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy U OMHCAHHBIA OKOJIO
cdepsl, chepa, BMCcaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIIICHHUS,

BBEIYHCIIATh COOTHOIICHHS MEXKIy IUIOMAIASIMUA TIOBEPXHOCTEH U 00BEMamMu
IMOJJOOHBIX TENT;

U300pakaTh M3y4yaeMble (PUTYPHI, BBIIOJIHATH (BHIHOCHBIC) IUIOCKHE YEPTEKHU M3
PUCYHKOB TIPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH
CCUCHMS TEJI BPAIICHHS,;

W3BJICKaTh, HMHTEPIPETHPOBATh W  MPEeoOpa3oBBIBaTH  HMHPOPMAUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

CBOOOTHO OIIEPUPOBATH IMMOHATHEM BEKTOP B MPOCTPAHCTBE;

BEITIOJTHATH OTIEpaIlii Ha/l BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

pemaTrh TeOMETPUYECKHE 3a/Jaud Ha BBIYUCICHHUE YTIJIOB MEXKAY MPSMBIMU U
MJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSIHHM OT TOYKH JI0 TUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C JIBIDKCHUEM B TPOCTPAHCTRBE,
3HaTh CBOMCTBA JBM)KCHUM;

BBITIOJIHATh M300pa)KEHHSI MHOTOTPAHHUKOB U TEJ BpalEHUs MPHU MapauieTbHOM
nepeHoce, LEHTPATbHOU CHUMMETPUH, 3€PKATbHOW CHUMMETPUU, TMPU TMOBOPOTE
BOKPYT MIPSIMOH, peoOpa3oBaHus MOT00US;

CTPOUTh CCUYCHHS MHOTOTPAHHWKOB ¥ TEJ BpAIICHUSA: CEUYCHUS IHJIMHIpA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHHMIO M TIPOXOIAIINE YepPe3 BEPIITNHY), CEUCHUS T1apa;

WCITOJIb30BAaTh METOJBI TTOCTPOCHUS CEUCHUI: METOJI CIIEJIOB, METOJ] BHYTPECHHETO
MIPOCKTUPOBAHMSI, METOJI IIEPEHOCA CEKYIICH MIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHSATh T€OMETpUYECKHEe (DaKThl NJIsi PEUICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOJaralouX HECKOJIbKO IIIaroB PEIICHUS, ©CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM U HEsIBHOU (opMme;

pemaTh 3a/adyd Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYCCKHX OTHOIICHWN W HAXOXKJICHUE
Tr€OMETPUUYCCKUX BEIMYUH;

MPUMEHSTH MPOTPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI
IIPY PEIIEHUU CTEPEOMETPUICCKUX 3a]1aY;



IPUMEHATh MOJYyYEHHbIE 3HAHUS HA NPAKTUKE: CPaBHUBATh, AHAIU3UPOBATH U
OLICHMBATh PEAIBbHBIE CHUTYallUH, MPUMEHATH HW3YUYEHHBIE IIOHATHS, TEOPEMBI,
CBOMCTBa B TMpoIlecce IMOUCKAa PELICHUs MaTeMaTH4YeCKH CGHOpMYyIUPOBAHHOMI
npoOJieMbl, MOJEIUPOBAaTh pealbHbIE CHUTyallMd Ha S3bIKE T'€OMETpUH,
UCCIJIEI0BATh IOCTPOECHHBIE MOJIETH C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHN
U TEopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJadM, CBSI3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MPEACTABIEHUS 00 OCHOBHBIX ATalax pa3BUTHs '€OMETPUHM KaK COCTaBHOM
4yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMblI Bcero Koutpoaupie  Mpakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 Bseznenue B ctepeoMeTputo 23 1
) B3aumHoe  pacnonoxeHwe ~— HOpsAMBIX B 6 |
IIPOCTPAHCTBE
3 [lapamienpHOCTh HPSIMBIX U IUIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepneHUKyYISPHOCTD NPAMBIX U INIOCKOCTEHN 75
B IIPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 0000IeHe M cucreMaTu3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 6 0




11 KJIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne /it HaunmeHoBaHMe pa3/e/ioB U TeM Kourponbasie  Tpakrimeckue (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr

1 AHanuTnyeckasi reOMEeTpHs 15 1
) HOBTOP@HI/IC, 00o011IeHNe U cucTeMaTh3anus 15 1

3HAHUU
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau nOBEpXHOCTH U 0O0BEMBI KPYIJIBIX 9 |

TeN
6 JBroxeHus 5 1
7 HOBTOPGHI/IG, 000011IeHHe U cucTeMaTH3alus 17 )

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Konu4yectBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Kontpoapueie TMpakruueckue nsgqe}mﬂ 06p:3()q]:§TeJILHLIe
padoThI padoThI pecypes:
OcHoBHbIE NpaBUIa U300paXKEHUsI HA PUCYHKE
1 IJIOCKOCTH, napauiebHbIX npsmbix | 1
(OTpe3KOB), cepeIMHBI OTPE3Ka
[lonsTust cTepeoMeTpuu: TOUYKa, MpsiMas,
IIJIOCKOCTB, IIPOCTPAHCTBO. OcHoBHbIE
2 IpaBHIIa U300paxeHus Ha pucynke 1
IIJIOCKOCTH, napauienbHbIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[lonsTus:  mepecekaromuecs  IJIOCKOCTH,
3 nepecekaromuecs mpsiMass M IJIOCKOCTh; | 1
MOJIYTIPOCTPAHCTBO
Ilonsatusa:  mepecekarommecs — IUIOCKOCTH,
4 IepeceKaromuecss npsiMasi M IUIOCKOCTh; |
MOJIYTIPOCTPAHCTBO
MHoOrorpaHHHKH, H300paKEHUE MPOCTEUIITIX
5 MIPOCTPAHCTBEHHBIX (DUTYp, HECYIIECTBYIOMUX = |
00BEKTOB
MHoOrorpaHHHKH, H300paKEHUE MPOCTEUIITIX
6 MIPOCTPAHCTBEHHBIX (pUryp, HecymecTByommx 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPUU U TIEPBBIC CAEACTBUSA 1




U3 HUX

AXCUOMBI CTCPCOMCTPHU U IICPBBIC CICACTBHUA
U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIC CIECICTBUS
n3 Hux. CrnocoObl 3agaHus TPSAMBIX U
IUIOCKOCTel B mpocTpaHcTBe. OO003HaUEHUS
MPSIMBIX U IJIOCKOCTEN

10

N300pakeHne ceueHWid HUpaMUAbI, Kyba u
MPU3MBI, KOTOPbIE TPOXOIAT Yepe3 ux pedpa.
N3o0paxkeHne  mepecedeHHs  IMOJIyYCHHBIX
IJIOCKOCTEN. PackpammBaHue IOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

11

N300paxenne cedeHuit nupamuabl, Kyda u
MIPU3MBbI, KOTOpBIE MPOXOJAAT uepe3 ux péodpa.
N3o0paxkenne  mepeceueHuss  MOJYYCHHBIX
IJIOCKOCTEeN. PackpammBaHue IOCTPOEHHBIX
CEUeHUM Pa3HbIMH IBETaAMU

12

N300paxenne cedeHuit mnupamuabl, Kyda u
MIPU3MBbI, KOTOpBIE MPOXOJAAT uepe3 ux péodpa.
N3o0pakeHne  mepeceueHus  MOJYYCHHBIX
IJIOCKOCTeN. PackpammBaHue NOCTPOEHHBIX
CEUEHUN pa3HbIMHU LIBETAMU

13

N300paxenne cedeHuit nupamuabl, Kyda u
MIPU3MBI, KOTOpbIE MPOXOJAT uepe3 ux péodpa.
N3o0paxkenne  mepeceueHuss  MOJTYYCHHBIX
IJIOCKOCTE. PackpamnBaHne MNOCTPOCHHBIX
CEUCHUIM Pa3sHbIMHU [IBETAMU

14

Merton cnenoB 1uisi TOCTPOCHUS CEUECHHI




15

16

17

Meton cinenoB it TOCTPOCHHUSI CEUYCHUU.
CaoiicTBa nepeceyeHui MPSIMBIX u
MIOCKOCTEH

Merton cinenoB i TOCTPOCHHUSI CEUYCHUU.
CaoiicTBa nepeceueHu i MPSAMBIX u
IUIOCKOCTEN

[TocTpoenue ceuenuii B mupamujae, Kyode o
TpéM ToukaM Ha péopax. Co3aHue BHIHOCHBIX
YepTeKel U 3alKCh IIaroB NOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamujae, Kyode o
TpéM ToukaMm Ha p&opax. Co3gaHue BHIHOCHBIX
YepTeKel U 3aMKCh IaroB MOCTPOCHUS

19

20

21

[TocTpoenue ceuenuii B mupamujae, Kyode Mo
TpéM ToukaMm Ha p&opax. Co3gaHue BHIHOCHBIX
YepTeKel 1 3aMKcCh IIaroB MOCTPOSHUS

[TocTtpoeHue ceueHuil B mupamuzae, Kyoe 1o
TpéM ToukaM Ha p&Opax. Co3jaHne BHIHOCHBIX
YyepTeKeH U 3aMuch 11aroB MOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX ~ oTpe3kax.  IlogoGue
TPEYrOJIbHUKOB

22

[ToBTOpEHME TJTAHUMETPHUU: Teopema
Menenas. PacueTsl B cedueHHAX Ha BBIHOCHBIX
yeprexax. Mcropust pa3BUTUA IUTAaHUMETPUH U
CTEpPEOMETPUU

23

KontponbHas paborta " AKCHOMBI
crepeomerpun. Ceuenus"

24

BzaumHuoe PacCIoJIOKCHHUC MMpAMBIX B




npocrpancTBe.  CKpEIMBAKOIMECS MpsMBIE.
[Ipuznaku CKPEILHBAIOIIUXCS IIPSIMBIX.
[TapautenpHbIe IpsIMBIE B IPOCTPAHCTBE

Teopema 0 CymecTBOBaHMM U €JUHCTBEHHOCTH

NpAMOM  TapajuieIbHOM  JaHHOW  MIPSIMOM,
MPOXOJIAIIeH yepe3 TOYKY MPOCTPAHCTBA U HE

25 Jexamew Ha JaHHOM mpsaMou. Jlemma o
[IepeceUeHUH napajuleIbHbIX IPSIMBIX
IJIOCKOCTBIO
[TapannensHoCTh Tpex npsAMbIX. Teopema o

26 TpEX napauleabHBIX MpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX
[TapannensHoe mnpoekTupoBaHue. (OCHOBHBIE

7 CBOMCTBAa MapajuIeIbHOTO MPOEKTUPOBAHUS.
N300pakeHne pa3HbIX QUIyp B HapayjieabHON
IIPOEKIINH
[enTpansHas MIPOCKIHUA. VYron c

28 COHAIIPABJICHHBIMM CTOPOHAaMHU. YTOJI MEXIy
IPSIMBIMU
3ajaun Ha J0Ka3aTelbCTBO U HCCIEIO0BaHUE,

29 CBA3AHHBIE C pACIIOJIOKEHUEM MPSIMBIX B
IIPOCTPAHCTBE
[lonaTHa:  mapawienbHOCT,  OPSIMOM U
IUIOCKOCTH B mIpocTpaHcTBe.  [Ipusnax

30 MMapaJuIEIbHOCTH  MPSAMOM W IUIOCKOCTH.
CpoiicTBa  MapajuIeIbHOCTA  OPSMOM |
IIJIOCKOCTH

31 I'eomeTprueckne 3amadud Ha BBIYHMCICHUE U

J0Ka3aTcJIbCTBO, CBsA3aHHBIC C




32

33

[apajyIeNIbHOCTBI0 NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

[loctpoenue cedeHus, MPOXOMAAIIETO Uepe3
JTAHHYIO PSIMYIO Ha yepTexe u
napajuiebHOro  Japyrod  mpsiMoi. Pacuér
OTHOLUEHUH

[TapannensHas nOpoeKIus, MPUMEHEHUE s
MTOCTPOSHUS CEeUeHUH KyOa u
napajuiesenunesa. CsolicTBa
napajuieJenuIe1a ¥ Ipu3Mbl

34

[TapannenbHble IIJIOCKOCTH. [Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

35

36

37

38

Teopema 0 MapauieIbHOCTH "
CANHCTBCHHOCTHU IIJIOCKOCTH, HpOXOI[HHIGfI
4yepe3 TOYKy, HE MPUHAMICKAIIYI0 JAaHHOU
IJIOCKOCTH U CJICICTBHUSA U3 HEE

CpolicTBa MapajyIeNbHBIX  IUIOCKOCTEH: O
MapaJUIEIbHOCTH TNPSAMBIX IIEPECEUCHHUs IpU
NIEPECEYEHUH IBYX MApaJUIENbHBIX INIOCKOCTEN
TpeThen

CBoiicTBa mapajulelbHBIX IUIOCKOCTEH: 00
OTpe3Kax HapajuIeIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MeXy napauiebHbIMU
IUIOCKOCTSIMU; O TI€peceuyeHur MpsSMON ¢
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMU

[ToBTopenne:  Tteopema  Iludaropa  Ha
TUIOCKOCTH

39

[ToBTOpEHMeE: TPUTOHOMETPUS




MPSIMOYTOJILHOTO TPEYroJIbHUKA

CaoiicTBa KyOa u IIPSIMOYT'OJIBHOTO

40 napajuiesenumena

41 Breruncnenne anuH  OTpe3koB B Kybe U
MPSIMOYTOJIBHOM TapajieJenuIe/ e
[lepneHUKYISPHOCTh MPAMONW M IUIOCKOCTH.

42 [Ipu3Hak mnepneHIuKyIIpHOCTH NPSIMOM U
IJIOCKOCTH
[lepneHUKyISApPHOCTh MPAMOW MU IUIOCKOCTH.

43 [Ipu3Hak mnepneHIuKyIIpHOCTH NPSIMOM U
IIJIOCKOCTH
Teopema 0 Cyl1eCTBOBaHUU U €AMHCTBEHHOCTH

44 MIPSIMOH, IIPOXOSIIEN yepes TOYKY
MPOCTPAHCTBA M MEPHEHIUKYISIPHOM K
MIJIOCKOCTH

45 [TmockoCTH M MEePNEeHIUKYISIPHBIE UM TPSMbIS
B MHOTOTpaHHUKaX

46 [1mockoCcTH M NEepNeHIUKYISIPHbIE UM TPSMbIE
B MHOT'OTpaHHUKAaX

47 [lepnengukynsip u HakioHHas. [locTpoenue
MEePHEHUKYISIPA U3 TOYKH HA MPSAMYIO

43 [lepnenaukynsp u HakioHHas. [locTpoenue
MEePIEHIUKYISIPA U3 TOYKH HA MPSIMYIO

49 TeopeMa o Tpéx nepneHANKYIsApax (mpsamas u
oOpatHas)

50 Teopema o Tpéx mepneHAUKYIsApax (Mpsmas u
oOparHas)

51 Yron Mexay CKpenMBarOIUMUCS TPSIMbIMHU




[louck  MepHeHIUKYISPHBIX  MPSAMBIX €

52 IIOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN
53 OpToroHaJibHOE IPOSKTUPOBAHUE
[Toctpoenne  ceyenuid  Kyba,  TPU3MBIL,
54 MPaBUJILHOM MHPAMUBI C IIOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH
[Toctpoenne  ceueHuit  KyOa,  NPU3MBI,
55 MPaBUIbHON MHPAMUBI c IIOMOIIBIO
OPTOTOHAJIBHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIIBHO
56 mwiockoctu.  Ilnmockoctn  cummeTpuit B
MHOTOTpaHHUKAX
57 [Ipu3Hak mNepHeHIUKYIAPHOCTH NPSIMOM U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU
53 [IpaBunpHbIE MHOTOTPaHHUKH. Pacuér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
59 IIpaBunbHbBIE MHOTOI'DaHHUKH. Pacuér
PaccTOSHUI OT TOYKH JI0 IIIOCKOCTH
CrniocoOsl OITYCTHUTb MEePIEeHIUKYIISAPHIL:
60 CUMMETpUS, CIBUI TOYKH IO MNapajljIeIbHON
IpsAMOI
61 CaBur mo  HemapajuIeNbHOM  MPSMOM,
W3MEHEHUE PACCTOSHUN
KonTponsHas pabota "B3aumHoe
62 pacrlojoKeHUE TMpsMBIX M IUIOCKOCTEH B
npocrtpaHcTae"
63 IloBTOpEHME: yroa Mexay NpsSMbIMH Ha

IJIOCKOCTH, TPUTOHOMECTPUSA B IMPOU3BOJBHOM




64

TpPEYroibHHUKE, TeOpeMa KOCUHYCOB

IToBTOpEHME: yromu MEKIY
CKPELIMBAIOIIUMUCS HPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckue MeTOIbl BBIYMCIECHUS YyIja
MEXy NPSIMbIMH B MHOI'OTPaHHUKAaX
JByrpansbii  yrona. (CBOWHCTBO JIMHEHHBIX
yIJI0B ABYIPAHHOIO yria

Ilepnennukynapuele 1uiockoctd. (CBoMCTBa
B3aMMHO MEPIEHAUKYISIPHBIX IIIOCKOCTEH

68

[Ipu3Hak NEepHeHIUKYISIPHOCTH ILIOCKOCTEM;
TeopemMa O IPSIMOM IIEPECEUEHHs] ABYX
IJIOCKOCTEN  NMEPHNEHIUKYISIPHBIX — TPETher
IIJIOCKOCTH

69

70

71

[IpssmMoyronbHBI ~ mapanienenumnesn;  Kyo;
U3MEPEHMUH, CBOMCTBA  MNPAMOYTOJIBHOTO
napajulelIenune1a

TeopeMa o0 auaroHanu MPsSMOYTOJIBHOTO
NapajuleJIenuIea u CIeICTBUE U3 HEE
CrepeoMeTpuueckue M NPUKIAIAHBIE 337auH,

CBA3aHHLIC CO B3aMMHBIM PAaCIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH

72

[ToBTOpEeHME:  CKpEIIMBAIOIMIAECS  TPSMBIE,
napajuiebHbIE TUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa  mapamienbHBIX  TJIOCKOCTEM  Ha
CKPEIMBAIOIINXCS  MPSMBIX,  PAacCTOSHUE
MEXAYy CKpEeIIMBAIOIMIMMUCA TPSAMBIMH B




IMPOCTBIX CUTYyallUusX

Paccrosnaue oT TOYKHU 0 IIJIOCKOCTH,

74 paccTosiHuE OT IPSIMOM 10 IUNIOCKOCTH
Beruucnenue paccTosiHuM MEXIY

75 CKPEILMBAOIIMUMUCSA TPSAMBIMH C IIOMOIIBIO
MEPIEHANKYISPHOMN NIJIOCKOCTH
Tpéxrpannslii  yroja, HepaBeHCTBa UL

76 TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOpPEMbl ~ KOCMHYCOB U  CHHYCOB  JJIf
TPEXTPAHHOIO yIJla

77 OneMeHThI cepuueckoi TEOMETPHH:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 Cucrematuzanus 3HaHUN "MHOrOrpaHHUK |
€ro 3J1eMeHTH!"

20 [Iupamupa. Buaer nupamun. IlpaBunbHas
nupamuia

31 IIpusma. IlpssmMass M HaKJIOHHAs IPU3MBIL.
[IpaBunbHas npusma

20 IIpssmMoli mapasuienenuuesn, IPAMOYTOJIbHBIN
napajuiefnenumnesa, Kyo

83 Brinyxkiibie MHOrorpanHuku. Teopema Oitniepa
Beinykiieie MHOTOrpanHuku. Teopema Ditnepa.

84 [IpaBunpHbIE 51 NOJIyIIPABUIIbHBIE
MHOTOTpaHHUKHU

85 KonrtponbHast pabora "MHOrorpaHHUKH"

26 IlonsiTue BeKTOpa Ha IUIOCKOCTM H B

IIPOCTPAHCTBE




87 CymMmma BEKTOPOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuno napamnenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxkenune BekTOopa IO ) Oasucy Tpéx |
BEKTOPOB, HE JIeXKAIlUX B OJHON MJIOCKOCTH
92 CkansipHoe pou3BeJIcHUE 1
93 Bbruncnenue yria  MeXAy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOPaMH 1
97 IIpocreiimune 3aga4n ¢ BEKTOPaMHU 1
98 O06001eHre U cucTeMaTu3alus 3HaHU! 1
99 O06o0011eHne 1 cucTeMaTu3alus 3HaHuH 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUA 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 102




11 KJIACC

Kosnu4yectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakruyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Temsl "KoopauHaTel BeKTOpa Ha |
IIJIOCKOCTH M B IPOCTpaHCTBE"
) [ToBropenue Temsl "CkansipHOe TPOU3BECHUE |
BEKTOPOB"
3 [ToBrOpenue teMsl "BbluncieHue yriia Mexay 1
BEKTOpPaMHU B IPOCTpAHCTBE"
4 [loBTOpeHne Tembl "YpaBHeHHE MpPSAMOI, |
MpoxosiIel yepes 1Be TOUKH"
5 VYpaBHEHHE MIIOCKOCTH, HOpMaJlb, YpPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOpMaJlb, YpPaBHEHHUE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JIunelinbie HEpPaBEHCTBA, JIMHEHHOE 1
MporpaMMHUpPOBaHUE
9 JIunelinbpie HEpaBEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
10 AHaJIMUTUYECKUE METO/IBI pacu€Ta yrjia MexXmIy 1
MPSIMBIMU B MHOTOTPaHHHKAX
1 AHanUTHYECKHE METOABI pacuéra yriia MexIy |
IJIOCKOCTSIMU B MHOI'OTPaHHUKAX
12 ®dopmyiia pacCTOSIHUS OT TOYKHU 10 TJIOCKOCTH 1




B KOOpAWHATAXx

HaxoxnaeHue paccTosHUM OT TOYKH [0

13
IIJIOCKOCTH B KyOe

14 HaxoxpaeHue paccTosHUM OT TOYKH [0
IJIOCKOCTH B MPAaBUILHON IUPAMHUJIE

15 KonTposbnas paborta "AHanuTuyeckas
reomerpus”

16 CeueHust MHOTOTPaHHMKOB:  CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHnsi MHOTOTPAaHHHKOB:  CTaHIApTHBIC

18 IUIOCKOCTH,  TEepeceueHusi  OpsSIMbIX U
IIJIOCKOCTEN

19 [lapannenpHble  mpsiMble M IJIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapamtenpHble TPsAMBIE U MJIOCKOCTH: PacdET
OTHOUIEHUI

)1 [TapannenpHble TpsIMbIE M TIJIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOIIUMUCS IPSIMBIMU
[lepnieHuKynspHbIE TpsiMblE M TJIOCKOCTH:

” CTaHJAPTHBIE  Tapbl  MEPIECHIUKYISIPHBIX
IJIOCKOCTE M MNpsAMBIX,  CHMMETpPHUU
MHOT'OTPaHHUKOB

3 [lepnieHuKynspHbIE TpsiMblE M TJIOCKOCTH:
TeopeMa O TPeX NepIeHIUKYIIpax

24 [lepnenuKkynsipHble TPsIMbIE W TUIOCKOCTH:
BBIUMCIICHUS IJTMH B MHOTOIPaHHUKAX

25 [loBTOpEHME: TUIOMIAAM MHOIOYTOJIBHUKOB,




dbopmyIbl Ui TUIOMIAACH, COOOpaKeHUs
no00us

HOBTOpCHI/ICZ miomaan MHOTI'OYI'OJIbHUKOB,

26 dbopmynel Ui TUIOIIAACH, CcOooOpakeHUs
noxoous
[ToBTOpeHue: MJIOMATM MHOTOYTOJBHUKOB,

27 dbopMynbl  JUIS  TUTOMIANEH, COOOpaKeHUs
noxoous
[Tnomanu CEYECHU I MHOI'OTPaHHUKOB:

28 IUIOUIaIM  TOBEPXHOCTEM, paspe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS
[Tnomanu CeueHH MHOTI'OI'PaHHHUKOB:

29 IUIOUIaI  TIOBEPXHOCTEH, paspe3aHus Ha
Y4acTH, COOOpaKeHUs MOA00Us

30 KonTponbHas pabora "IToBTOpEHME:
MHOTOI'PaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB"

31 O6béMm Tema. OO0bEM  MPSIMOYTOJIBHOIO
napauiesienumnesa

1 3amaun 00 yIBOeHHMH Kyba, O KBajpaType
Ky0a; O TPUCEKIIUU yTiia

3 CrepeoMeTpuyeckre 3aJadyd, CBA3aHHBIE C
00BEMOM TMPSIMOYTOJIBHOTO MapalieNenuneaa
[Tpuknagabie 3a7a4u, CBsI3aHHBIE c

34 BbIUHCIICHHEM  00BbEMaA  MPSAMOYTOJIBHOIO
napaiesnenumnena

35 O06BEM TIPSIMOI TPU3MBI

36 CrepeomeTpuyeckie 3aJadyd, CBA3aHHBIE C

BbIUUCIIEHEM 00BEMOB MPSMOIA TPU3MBI




[Ipuknagueie 3ama4uu, CBA3aHHBIE C 00BEMOM

37 IIPSIMOM IIPU3MBI
Boruncnenne 00BEMOB Ten € MOMOUIBIO

38 OnpeAeIEHHOTO HHTErpasa. O0BEM
HAKJIOHHOU MPU3MBbI

39 Bbruuciienne 00bEMOB Tel € MOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM MupaMuIbl

40 dopmyna o0béma mmpamuabl. OTHOIICHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 ®opmyna o06béma mnupamuabl. OTHOIICHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

42 CrepeoMeTpuueckue 3aJayd, CBS3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuueckue 3alayd, CBS3aHHBIE C
o0BEMaMK MUPaMUIbI

m [Tpuknanueie 3amaun mo Teme "OO0bEMEI Ten",
CBsI3aHHBIE C 00BEMOM HAKJIOHHOM MPU3MBI

45 [Mpuknagueie 3agaun mo teme "OO0bEMBI TEn",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

46 [Ipumenenue 00BEMOB. Brruncinenue
paccTosiHus A0 IIOCKOCTH

47 KonTponsHas pabora "O6BEM
MHOTOrpaHHHUKa"

43 [Hunuuaapudeckasl MOBEPXHOCTh, 00Opa3yroue
UMJIMHIPUYECKON TTOBEPXHOCTH

49 Hunuaap.  IIpsMol  KpyroBoM — LIAIUHAD.
[Tnomiaap MOBEPXHOCTH HUIIMHIPA

50 Konnueckass  moBepxHOCTb,  oOpasyromue




KOHUYECKOU nmoBepXxHoCcTH. KoHyc

CeueHne KOHyca IUIOCKOCTBIO, HApaJIeIbHON

> IJIOCKOCTH OCHOBAHUS

57 VYceuéHHblil koHyc. M300paxkeHne KOHYCOB U
YCE4YEHHBIX KOHYCOB

53 [Tnomanes OGOKOBOW IMOBEPXHOCTH U IOJHOU
MOBEPXHOCTH KOHYCa

54 [Tnomane OOKOBOW MOBEPXHOCTH W TIOTHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a/1auu Ha

55 JI0Ka3aTeJIbCTBO M BBIYMCIICHUE, TOCTPOCHUEM
CEUYEHU LIWIMHAPA, KOHYCa
CrepeomeTrpuueckue 3aJauu Ha

56 JI0Ka3aTeJIbCTBO M BBIYHUCIIEHUE, TOCTPOCHUEM
CEYCHMH [IWINH/IPA, KOHYyCa

57 [Tpuknanneie 3ajauy, CBSI3aHHBIE c
LWIMHAPOM

58 [Ipuknanueie 3ajauu, CBSI3aHHBIE c
LHMIMHIPOM

59 Cdepa u map
[lepeceuenune cdepbl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockocTsio. Bug u
n300pakeHue mapa
[lepeceuenune cdepbl U mapa ¢ MIOCKOCTHIO.

61 Kacanune mapa u chepsl miockoctsro. Bun u
n300pakeHHE mapa

& VYpaBuenue cdepnl. [lnomane cheper u eé

qacTel




63

CummMmetpus cdepsl U mapa

Crepeomerpuyeckue 3a7a4uu Ha
JI0Ka3aTeIbCTBO M BBIYKMCIICHHE, CBS3aHHBIC CO

64 chepoil u mapom, IMOCTPOCHHEM HMX CEUCHUU
IJIOCKOCTBIO
CrepeomMeTrpuueckue 3a/1a4u Ha

65 JI0Ka3aTeJIbCTBO U BBIYMCIIEHUE, CBSI3aHHBIE CO
cdhepoit ¥ mapoM, MOCTPOCHUEM HX CEUECHUM
IJIOCKOCTBIO

66 [TpuknanHeie 331249, CBSI3aHHBIC CO CHEpoi U
apom
[ToBTOpEHHE: OKPYXKHOCTh Ha IUIOCKOCTH,

67 BBIUHCIICHUSI B OKPYXHOCTH, CTaHAApTHbHIE
o100ust

63 PasnuyHbple KOMOMHAIMM TeNn BpalleHUs U
MHOTOTPaHHUKOB

69 3amaun mno Teme "Tema W MOBEpXHOCTU
BpatieHus"

70 3amaun mno TeMe "Tema W NOBEPXHOCTH
BpameHus"

71 KontponsHast pabora "Tena M MOBEpXHOCTH
BpaueHus"

7 O6bém mmmuHapa. Teopema 00 o00BEME
MPSIMOTO LUJIMH]Ipa

73 Bbruucienne 00bEMOB Ted € MOMOIIBIO
onpenenéHHoro uaTerpaia. OobéM KoHyca

74 [Tnomanu GOKOBOM W TMONHON MOBEPXHOCTU

KOHyca




75

76

CrepeomeTpuueckue 3a7add, CBSA3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA

[Ipuknagueie 3amauun 1mo teme "OOBEMBI U
IJI0IaAu TOBEpXHOCTEN Ten"

77

OO0BEéM mapa U mapoBoro cexkropa. Teopema
00 o0béme mapa. Ilmomans  cdepsl
CrepeoMeTpuuecKkue 3aJayd, CBS3aHHBIE C
BbIUUCIIEHMEM OOBEMOB IIapa, I[IAPOBOTrO
CerMEHTa U 1IapOBOI'0 CEKTOPA

78

[Tpuknanueie 3amaun mo Teme "OO0bEMBI TEn",
CBsI3aHHBIE C OOBEMOM IIapa ¥ IUIOUIAJIBIO
cheppl. COOTHOIMICHUS MEXKAY IUIOIIAIIMU
MOBEPXHOCTEN U 00BEMaMHU MOAOOHBIX TET

79

ITono6HbIe Tenma B mpocTpaHcTBe. M3MeHeHne
o0béma mpu mnongoduu. CrepeoMeTpuyecKue
3aJa4l, CBA3aHHBIC C BBIYHCIICHHUEM 00HEMOB
TeJI ¥ TUIOIIA/Ieii MOBEpXHOCTEH

80

81

82

Kontponbhas pabora "[Mnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBmkenust mpoctpaHcTBa.  OTOOpaKeHHs.
JlBwkenuss u paBeHCTBO ¢uryp. OOmue
CBOKCTBA JBUKECHUI
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