


MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPyEeMOE€  THpH  H3YYCHUU
00y4JaromUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU I€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PELICHUHM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAHUM U JCHCTBHUIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIME 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOr0 YPOBHS, SIBJISFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBHI U
(opMHUpPOBAaHNE OCO3HAHUS B3aMMOCBS3U F'€OMETPUU C OKPYIKAIOLIUM MHUPOM,;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO arapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNME YMEHUS PacllO3HABaTh Ha YepTexkax, MOJAENAX U B peabHOM
MUpPE MHOTOTPaHHUKHM M Teja BpallEHUs, KOHCTPYHUPOBATH I'€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTeMAaTHUUECKUX YTBEPKICHUN M POJTH AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI pPACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUSX U MPU U3YUYECHUU APYTHX
y4eOHBbIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpssMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHUs B
10-11 xnmaccax, OTHOCHUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpejiensercs He TOJbKO 10
CoJIep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. ConmepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHust DenepanbHoi pabouei
MIPOrPaMMBbI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIUIHAIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaiiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU U HaBBIKAMHU TTOCJIE0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPEICTABICHUN 00YYarOIMUXCsl, PACIIUPSS M YTITyOIsis
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 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 HEJIEJIIO).



COJEPKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUICIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPIMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
¢uryp B mapayuieqbHON MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajllebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpajap, MNapajulesenunen,
MMOCTPOEHUE CCUCHU.

[lepnesAMKYIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  ILIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

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 myTM Ha DOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: nN-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHUPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JOAECKAdIP U UKOCADIP.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieyenunea, CUMMETPUS IPABUWIBHBIX MPHU3M, CHMMETPHS TNPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssTME KOMIUJIaHApHBIE BEKTOpHI. lIpHU3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasioKEHUHM BEKTOpA MO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymolue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, map. B3aumnHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IpSMOYTOJIBHOTO Mapajienenunena u cueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHIPA, TUpaMuAbl U KoHyca. O0BEM IIapa U IIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BhucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanume mapa u cdepbl miockoctbio. loHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, ITUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABUKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUsS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHN. BuIbl JBWKEHUN: TapalIeNbHBIA TEPEHOC,
LIEHTpaJbHAsl CUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE 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 POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOEC THUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (GU3NYEeCKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIMSHUS
COLMATBHO-DPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaroUel Ccpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA M 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIW3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpEeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KpUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpAaTh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3HIINIO0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6oTa ¢ undpopmaunmeii:

BBISIBIIAATh eUIUTH MHGOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

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

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIA€MOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMu CaMOIIPOBEPKH, CaMOKOHTPOJS IMpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, NPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ysbTar padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMAaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

e TMPUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 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 MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJTHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYpP HA IUIOCKOCTH, BBINOIHATH MU300pakeHUsT QUryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHUBY;

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

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

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEIICHUH MATEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEHIINE TNpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPeOoOpPa3OBBIBATH M WHTEPIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yepTexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIMpPOBAHHON
npoOemMbl, MOJAEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIMYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS I'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 kiacca o0yyaroniuiicss HaQy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3AHHBIMU C TEJIAMH BpAILEHUS: [WJINHAPOM,
KOHYCOM, c(hepoil u mapom;

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

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALLICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpAILICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsT ¥ MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXTY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3y4daeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 3314l HAa BBIUHUCICHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus MMOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/bl IOCTPOEHHUS CEUEHUI: METOJ CIEN0B, METOJ]
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, NPEANONArarollnX HECKOJbKO IIaroB PEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh pPEAJIbHbIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3auMHOe pacnonokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) PSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BexkTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHanmuTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHwUeE, 0606meﬂlfe u 15 1
CUCTeMAaTH3aIHsI 3HAHHA
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MOBEPXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
; [ToBTOpEHue, 0606meﬂlfe " 17 5
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE MpaBuiIa U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHATHS CTEpEeOMETPHUH: TOUKA, TIpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: IEepeceKarouecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroIrecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHuKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

12

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

13

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

14

Merton cinenoB 1uisi HOCTPOCHUS CEUYECHHI




15

Meroa cnefoB Asisi MOCTPOCHHUS CEUYEHUHN.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHUA.
CaolicTBa niepece4eHn MPsSIMBIX 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. Co3znanue
BBIHOCHBIX qepTencel‘/’I U 3aIlliCh HI1aroB
MOCTPOEHUS

19

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

20

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

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLHMOHANBHBIX 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 pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaromuecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBAHUH U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM MPSMOMU, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX HMpsAMBIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCSA MPSMBIX

27

[TapannensHOE TPOESKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA MApaICIbHOTO
npoeKTupoBanus. M3o0paxeHnne pa3HbIx
¢buryp B mapayuieaIbHON MPOEKIINN

28

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

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHUE, CBI3aHHEIC C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPAMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTU IPSIMON U
TUTOCKOCTH

31

I'eomeTpuueckue 3ajauy Ha BEIUUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceueHns, MPOXOJALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EpTEkKE U
[apaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
IUTSL TIOCTPOCHHUS CEUCHUH Ky0a 1
napauienenumnena. CeoncTaa
napajjiejicnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeTbHOCTH JBYX TIOCKOCTEMH

35

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

36

CaolicTBa napamienbHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IIEPECEUECHHUS
IIPU NEPECEUEHUH JBYX MapajuleIbHbIX
IJTIOCKOCTEMN TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax NapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NnapaljICJIbHbBIMU
IUIOCKOCTSIMH; O TIEPECECUCHUH PSAMOiT ¢
ABYMSI MTapaIeIbHBIMH TNIOCKOCTSIMH




38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJIHHOTO
napajuiefienumneaa

41

Brruncnenue IiH OTPE3KOB B Ky0Oe 1
MPSIMOYTOJIBHOM IapajuleeuIe e

42

IlepnieHUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
rockocty. [IpusHak
MEePHEHIUKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH

44

Teopema o CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45

[11n0ckoCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

I1110CKOCTH ¥ NEPIIEHIUKYIISIPHBIE UM
IIPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepnieHIUKyNsIp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyisapa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHuKyNsIp U HAKIOHHAS.




ITocTpoeHue neprneHuKyispa U3 TOUKU Ha
IPSIMYIO

Teopema o TpEX mepneHIUKYISIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepreHauKyaspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHNuKyISIPHBIX MPSIMBIX C

52 MTOMOIIIBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

o4 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

55 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO II0ckocTu. [lnockocTu
CUMMETPHU B MHOTOTpPAaHHHKAX

57 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMON U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH

60 CriocoObI OMyCTUTH MEPIICHIUKYIISPBI:




CUMMCTpUA, CABUT TOYKHU I10
napajieIbHON MPAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenaukynspHeie miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISPHBIX MJIOCKOCTEN

68

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

69

[IpsMoyronbHBII Mapajuienenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesenunesa

70

Teopema 0 AHMAaroHaNIN MPSMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuyecKre U MpUKIIaIHbIE
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PACIOJIOKEHUEM MIPSAMBIX U MJIOCKOCTH

72

[ToBTOpEHME: CKpELUBAIOLIUECS MPSMBIE,
napajuleNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEXY CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrostHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NEPIECHAUKYIIAPHON IUIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB JJI1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamuy. [IpaBunbHas
nupamMuIa




IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npuzma

82 [IpsiMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN Tapaielenure]], Kyo

83 Brinmykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiIbHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonrtponbHas pabora "MHOrorpaHHUKHT" 1

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuiio mapamnenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bektopa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1
MJI0CKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

96 [Ipocreitmme 3aga9u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1

98 O0001IeHre 1 cUCTEMaTU3aINs 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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI
pecypcebl

1 [ToBTOpenue Temol "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkansgpHoe 1

MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHue TeMbl "Brruncinenue yria 1

MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, 1

MPOXOSIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHKE NIOCKOCTH, HOpMaJlb, 1

yYpaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 Bekropnoe mpousBenenue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEHHOE 1

MporpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE 1

MporpaMMHUpPOBaHUE
10 AHanuTuyeckrue MeToIbl pacuéTa yria 1

MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHaJIUTUYECKUE METO/IbI pacuéTa yria 1

MEXy IIOCKOCTSIMUA B MHOTOTpPaHHUKAX

My TOSTHUSL OT TOYKHU J|

12 ®o a paccTo OT TO 0 1




IJIOCKOCTH B KOOpAWHATaxX

HaxoxneHnne paccTostHui OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUYKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrponbHast pabora "AHanutuveckas
reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECEUSHUS IPSIMBIX U
IIOCKOCTEMN

19 [TapannenpHbie MpsIMbIE U TUIOCKOCTH:
napajuiebHbIC CEUCHHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannensHbie PSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKTY CKPEIUBAIOIIUMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHBIE IPSMBIE U

99 TJIOCKOCTH: CTaHJIAPTHEIC MAPhI
MEPIECHIUKYISPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 MIJIOCKOCTH: T€OpEMa O TpexX
MEPICHIUKYIIAPaxX

24 [TepnenauKkynsipHBIC TIPSIMBIE U




IIJIOCKOCTHU: BBIYMCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JJIs1
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
Iomaaen, cCooopaxeHust moao0ous

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS

28

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

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienurmnesa

32

3anaun 00 yaABOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJuiesnenunena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa IPSIMOYTOJIEHOTO

napajuiefenumneaa

35 O0BEM npsIMOi TPU3MBI

36 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipukinagnelie 3aa4n, CBSI3aHHbBIE C
00BEMOM MPSIMOM MPU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOH IPU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 dopmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

a1 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLIUM YTIIOM

42 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

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

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

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

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

41 MHOTOIpaHHUKa"
[unuaapudeckasi MOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXxHOCTh, 00pazyroliue
KOHUYECKOW moBepXxHocTH. Konyc

51 Ceuenune KOHYyCa MJIOCKOCTHIO,
napajuIebHOM MTOCKOCTH OCHOBAHUS

59 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYyCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHUE,
MMOCTPOCHHUEM CEUECHUN UIMH]pPA, KOHYCa

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
UIAHIPOM

58 [IpuknanHele 3a1a4n, CBSI3aHHBIE C
IAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM UX CEUCHHI TIOCKOCTHIO

65

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

66

[pukiaaHbie 3371341, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA IJIOCKOCTH,
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 1 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 IIWIIHHIIPA,
KOHYCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTprUUIeCKUe 3a1a4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TI1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
TUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a9H, CBA3AHHBIC C




BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
MOBEPXHOCTEM

80

KonTponbnas padota "[lnomaau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TeT"

81

JIBrokenus npoctpancTBa. OTOOpakeHHUS.
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