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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHHTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  HpH  H3YYCHUU
00y4JaromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETNIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3a1a4, YyMEHHE BBIABUIaTb M ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3M FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNME YMEHHUS pacllO3HABaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpPE MHOIOTPaHHUKHM M Teja BpallEHUs, KOHCTPYHUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTAaBICHUs O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHMM MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B POBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CdhopmymnupoBanHoe Bo ®PI'OC COO TtpebGoBaHMEe «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 xyaccax, OTHOCUTCSI KO BCEM COJIEpKaTENIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He  TOJbKO IO
CoJlep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. ConmeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHol pabouei
MpOTpaMMBbl, paclpeieHHbIM 0 ToJaM OOyYeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUM OOyYaromUXCsl, PACIIUPS U YIIyOsis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, O0OeCeduTh YriyOnéHHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOJATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 ipoeccroHaTbEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBICE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GuUrypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U TPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTtopamu. CKalsipHOE MPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIockocTu. Pa3BépTka munmHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIWIMHApPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U apoBOro
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK HWJIH TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH C UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTtemMa KoopAauHat B mpoctpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapaIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTaHWE, COAITAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccid W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHWA MEXAy TMOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh W HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
cOpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTb HNOJACHECHHUA I10 XOI[y peIHeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU W
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMU, MPUMEHSATh M3YYCHHBIC TMOHATUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEITMUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOZHO OINEPUPOBATH MOHATUSMHU, CBSI3AaHHBIMH C LWJIHMHIPUYECKOM,
KOHMYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMHU TEN
BpallleHUsI ¥ MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBIOJHATH (BBIHOCHBIC) TIIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUECHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

NPUMEHSATh TeoOMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE NOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOW  TMPOOJEMBI,  MOJCIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENO0BATH IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) HPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBujia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIepeCceKaroINecs IMpsiMasi v MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHne nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI




15

Meroa cnefoB Asisi MOCTPOEHHUS CEYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHni psIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLUOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIX B
npocTpancTBe. CKpeluBaromuecs
npsmblie. [Ipu3Haky ckpermuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSIMOMU, MIPOXOAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX HpsAMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapanensHOE TPOESKTUPOBAHHE.
OcCHOBHBIE CBOMCTBA MapaICIbHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B mapayuieaIbHON MPOEKIIMN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BAaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD IPSAMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOIALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apaJuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajjiejcnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeTbHOCTH JBYX TIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MNIOCKOCTEN: O
NapaJUIEIbHOCTH MPSIMBIX IIEPECEUECHUS
IIPU NEPECEUEHUH JBYX MapauleIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMA
IUIOCKOCTSIMH; O TIEPECECUCHUH PSMOIT ¢
ABYMS MTapajIeIbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefenumneaa

41

Brruncnenue IIiH OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIe e

42

IlepneHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPIMOM U
IIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH TIPSIMOM U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K INIOCKOCTH

45

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIUKYNSIp U HAKIOHHAS.
ITocTpoeHue nepneHuKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKIOHHAS.




ITocTpoeHne nepneHuKysapa u3 TOUKH Ha
HPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o0 TpEX mepneHIUKYISPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSMBIMU
[Touck neprieHIMKyISPHBIX MPSMBIX C

52 MOMOIIIbIO EPIEHANKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHaJiIbHOE TPOECKTUPOBAHKE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

54 [IPaBUJIILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPUI B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH IPSMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 CrocoObI OMyCTUTH MEPIICHIUKYISPBI:




CUMMCTpPUA, CABUT TOYKHU 110
NapajieIbHON MPAMON

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJI0CKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroja. CBONCTBO JTUHEHMHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
[IEPECEUYCHUS ABYX IIIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEU IITOCKOCTH

69

[IpssMoyTonbHBIN Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AHMAaroHaIN NPSMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuuecKre U MpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MIPSMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOLIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TCOPCMBbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JEMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nupamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npuzma !

22 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN TapaieNenure], Kyo

23 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykieie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHOrorpaHHUKHT" 1

26 [TonsiTHe BekTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpPOB 1

89 [IpaBuno mapasenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OAHOMN 1
MJI0CKOCTH

92 CkansipHoe NMpou3Be/ICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0001IeHre 1 cUCTEMaTU3aIUs 3HAHUI 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[ToBTOpenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Brruncinenue yria
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
MPOXOISIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JIuHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

10

AHanuTuyeckrue MeToIbl pacuéTa yria
MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX

11

AHaJIUTUYECKHE METOJIbI pacuéTa yria
MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX

12

®dopmysa pacCTOSIHUS OT TOUKH /10




IJIOCKOCTH B KOOpAMWHATaxX

HaxoxneHnne paccTostHui OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, IEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

2 IJIOCKOCTH: CTaHJIaPTHBIE Maphl
MEePHEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUM MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 TJTIOCKOCTH: TEOpEMaA O TPeX
MepHeHIUKYIsIpax

24 [TepnienaAMKyAsIpHBIE TIPSIMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa MPSIMOYTOJIEHOTO

napajuiefenumneaa

35 OOBEM npsIMOIt TPU3MBI

16 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

47 |
MHOTOTpaHHUKA
Hunuuapuyeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXHOCTh, 00pazyloliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aauu Ha

55 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MMOCTPOECHUEM CEUEHUN HUITUHAPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
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