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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBasieTcs OOHMM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEIHErO
oO1ero o0Opa3oBaHusl, TaK Kak 00€CIeUYMBAET BO3MOKHOCTh M3YUYEHUS TUCLUILIAH
€CTECTBEHHO-HAYYHOI HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOrO LHMKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (GOpMHpyEMOEe  MpU  U3YUYEHUU
00yYarouMMucsl MOHATUHHBIX OCHOB I'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUHN MPHU PEILICHUH T€OMETPUUYECKUX
3aJa4, yMEHUE BBIABUTaTbh M ONPOBEPrarb THMIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPH PELICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTHU
du3nyeckux 3anad.

Lenb ocBoeHust mporpammbl yaeOHOTo Kypca «['eomeTpusn» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEH OOydaroumxcs mpu
U3y4YeHUU TEeOMETpUu uepe3 oOecreyeHrne BO3MOXKHOCTH TPUOOPETeHUS U
UCIIOJIb30BaHUsI OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHWA W  JCHCTBUH,
CHEIU(PUYHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(PECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMAaTHUKH.

[IpuoputeTHBIMU 3a7jauaMy Kypca TE€OMETPUU Ha YTIIyOJIEHHOM YpOBHE,
pacIIUPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHHe NPEICTaBICHUS O TEOMETPUN KAK YaCTH MUPOBOM KYJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U FTEOMETPHUH C OKPYKAIOLIUM MUPOM;

(opMupOBaHUE MPEJICTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKXHEHIINX MAaT€MAaTHYECKUMX MOJEIAX, MO3BOJSIOIIMX OIKCHIBATH W HW3y4aTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE MOHATUITHOIO anmnapara 1o pasjaeiny
«CtepeomeTpusi» y4eOHOTO Kypca T€OMETPHUH;

(opMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  IOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHME TEOPEM,
GopMyn1 M yMEHHE MX NPUMEHATb, YMEHUs JOKa3bIlBaTh TEOPEMBbl M HAXOJIUTh
HECTaHJapTHbIE CIIOCOOBI pElIeHUs 3a/1a4;

(opMupOBaHUE YMEHUS paclo3HaBaTh HA YEPTEKAX, MOAEIAX U B pEalbHOM
MUPE MHOTOIDAHHMKM M TejJa BpalleHUs, KOHCTPYMPOBAaTb TI€OMETPUYECKUE
MOJIEIIN;

(opMUpOBaHUE MOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOI'O MOCTPOEHUS
MaTEMaTUYECKUX Teopuil, POopMUpOBaHHE TOHMMAHHUS POJIU AKCHOMATHUKH MPH
IPOBEACHUHN PACCYKICHUM;

dbopMUpOBaHUE YMEHHS BIaJE€Th METOJAMH JO0KAa3aTelbCTB M aJIrOPUTMOB
pelIeHusl, YMEHUsI UX MPUMEHATh, MPOBOAUTH JOKa3aTEJIbHBIE PACCYXKICHHUS B
XO0/JI€ PEIICHHs CTEPEOMETPUUECKHUX 3a/1a4 U 33J1ay C MPAKTUYECKUM COJIEPHKAHUEM,
dopMupoBaHuE TpEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBAaHMY MAaTEMAaTHYECKUX YTBEP)KJICHUN U POJIM AKCUOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTYalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEH 00yYaronmxcsi, MO3HABATELHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBIIUICHUS, UHTEpPECa K U3YUSHHUIO TEOMETPHUH;

dbopmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUSl pPAclo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyUYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIETMPOBAHUSl pEaJbHBIX CHUTYallMi, HCCJIEIOBAaHUS TMOCTPOCHHBIX MOJIETEH,
UHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKATEIbHBIMUA JTUHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBastorcsi:  «lIpsMble HW  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KoOpAMHATBI B
POCTPAHCTBEY, «/|BHXKEHUS B POCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YINIyOJIEHHOM YypOBHE OOy4EeHUS B
10—-11 kyaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pacmpenensieTcss He  TOJbKO IO
coJiepKaTeNbHBIM JIMHUAM, HO U 10 rogam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraMm ocBoeHust DenepanbHol paboueit
IpOrpaMMbl, pacrpeieIEHHbIM MO ToJaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIUATIBHBIM BOIIPOCAM OOyYarOIIUeECs
oOpamjayiich ~ HEOJHOKpPAaTHO. JTO TMO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHSATUSIMHU U HABBIKAMHU MOCIIEIOBATEIILHO U MOCTYIATENBHO, C
COOJIIOJICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIIYIO
CHUCTEMY I'€OMETPUUYECKUX MPEACTABICHUN OOyYaromMXCsl, pacIupsis U yriryOmsis
e€, 00pa3zyst MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

[Tepexoa kK U3yUEHHIO TEOMETPUU HA YTITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus i guddepeHnmanmu  OOydeHHs,  TOCTPOCHHS
WHIUBUIYAIBHBIX ~ 00pa30BaTEIbHBIX MPOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
M3YUYEHHUE T€OMETPUHU KaK COCTABIISIONIEH yueOHOTO nipeaMera «MareMaTukay;

MOJATOTOBUTh OOYYAOMIMXCA K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
y4€ToM BBIOOpa Oyaymiel mpodeccuu, oOecreunBas MPEEeMCTBEHHOCTh MEXKTY
0o0muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueObHoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoautcs 204 vaca: B 10 xitacce — 102 gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeNI0).



COJAEPXAHME OBYUYEHUA
10 KUIACC

IIpsimble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTENW B MIPOCTPAHCTBE: MapajlielIbHbIC
IpsIMBIE B IPOCTPAHCTBE, NAPAJLIETbHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSMON
U 1uiockocTu. [lapamienbHOE W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa NapajjIeNbHOIO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuieibHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IPOCTpaHCTBE. [lapaienbHOCTh MIIOCKOCTEN: MapajuiebHbIE
IIJIOCKOCTH, CBOMCTBA IapajlIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTH: TETpajap, MapasulelienuIie],
MTOCTPOEHUE CEUCHUN.

[leprieHIMKYIAPHOCTh NPSAMOM M IJIOCKOCTH: MEPIECHANKYJISIPHBIE NPSMBIE B
IPOCTPAHCTBE, NPSIMBIE NAPAUIEIbHBIE W IEPIECHANKYJSIPHBIE K ILIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O NpsAMOM
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHHUE.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, MPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHAMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIMKYJSIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIISAPaX.

Yriael B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYTI'PAHHBIN
yTOJI, JUHEWHBIM YTOJa ABYTPAHHOTO yriyla. TpEXTpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'DAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKHU

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosnbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJIHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenumien, TPSAMOYTOJBHBIA — NApajuleeNUNe]] W  €ro  CBOMCTBA.
Kparuaiiiirie myTu Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBuibHas W yceu€HHass nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
IIPaBWIbHOW mnupaMuabl. [IpaBuibHBIE MHOTOTPpaHHUKM: NPABUJIbHAS NPU3Ma U



IIpaBUJIbHAS IIMPAaMHJA, IPAaBWIbHAA TPEYrojibHAs IHPaMHUAA U IIPABUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O MpaBWIIBHBIX MHOTOIPAHHUKAX: OKTadIp,
IOAEKasAp U UKOCadIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHaiu, YIJIb.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJIHOM TOBEPXHOCTH TMPSIMOM IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSAMOW MPU3MBIL.
[Inomanp OOKOBOII NOBEPXHOCTM M TMOBEPXHOCTH IPABWIBHON NUPAMMIBL,
TeopeMa O IUIOLIAAN YCEYEHHON TUPaMUIbI.

CuMmMmerprss B HPOCTPAaHCTBE. OJIEMEHTbl CUMMETPHM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHUMMETpusi B IPaBUIBHOM MHOTOI'PDAHHHUKE: CUMMETPHS
napajuielIenunea, CUMMETPUsS IPaBWIBHBIX IIPU3M, CHUMMETPHUSA I[PABUIBHON
MPAMHU/IBL.

BekTophl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIE, COHAIPABJICHHBIE W IMPOTUBOIOJIOKHO
HaIlpaBJIECHHbIE BEKTOPBl. PAaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMHU: CII0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOPA Ha YHCIIO.
[TonsaTre xoMmriulaHapHble BEKTOpPHI. lIpu3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBfA3b MEXIYy KOOPAMHATAMHU BEKTOpA U
KOOpPAMHATAMH TOYEK. YTOJN MexXay BekTopamu. CKalasipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

TeJsia BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHHYECKasi IOBEPXHOCTH,
cepuueckas TMOBEpPXHOCTh, oOOpasyromue mnoBepxHocTed. Tenma BparieHus:
[IJIMHAP, KOHYC, yCeu€HHBIH KOHYyC, cdepa, map. BzaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHNs Ha IUIOCKOCTH. Pa3BépTka munuHapa u koHyca. Cummerpust cdepsl U
mapa.

O6bEM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Tapajuiesnienunena v ciaeactBus u3 He€. OObEM mnpsiMOol U
HAKJIOHHOW MPU3MBI, WIMHIPA, MUPaAMHUAbI 1 KoHyca. O0BEM miapa U mapoBOTro
CerMeHTa.

KomOuHanuu Tenm BpaiieHUss W MHOTOrpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHMCaHHas okojo uwimHApa. Ilepeceuenne chepsr u mapa ¢
iockocThlo. Kacanme mapa u cdepsl miockocthio. [loHSTHE MHOTOTpaHHUKA,



OTIMCAHHOTO OKOJIO c(depbl, cdeppl, BNHCAaHHOW B MHOTOTPDAHHUK WA TEJIO
BpaILICHUS.

[Tmomans MOBEpXHOCTH LMIMHIpA, KOHYca, IUIOMaab cepbl u e€ vacreil.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANCH IMOBEPXHOCTEH
nonoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHnit MHOTOIPaHHUKOB M TEJI BPAILICHUS: CEUYCHUS LIWJIMHIpa
(mapayyienbHO W TMEPICHANKYISIPHO OCH), CEUYCHHS KOHyca (mapajjieiabHbIe
OCHOBAHHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METO/IbI OCTPOCHUS
CEUCHMI: METOJl CJIEA0B, METOJ BHYTPEHHEIrO MPOEKTUPOBAHUS, METOJ] NIEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpanctBe. Omnepauuu HaJ BEKTopamu. BekTopHoe
YMHOKE€HUE BEKTOpOB. CBoOilCTBa BEKTOPHOrO YMHOXeHHs. [IpsMoyrosbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopauHatel BekTopa. Pasznoxenue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPH PEIICHUH TeOMETPUUYECKHUX
3ajad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxkenus: mpoctpanctBa. OtoOpaxkenus. [[BUKeHUST U paBEHCTBO (uryp.
OO6mue cBoicTBa JBWXKEHUWA. Bunpl JOBWKEHUN: MapajulebHBIM MEpeHoc,
LEHTpaJbHasl CUMMETpPHS, 3€pKajibHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nogodus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIMH 00YYaOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JieHA  POCCHMCKOro  0OIlecTBa,  NPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl W JIPYroe), yMEHHUe
B3aUMOJCHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUH C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKON I'pakJTaHCKOW HACHTUYHOCTH, YBXKEHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoiaa, cHhOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUW HAYKH M JICSITEIbHOCTHIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

3CTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAS 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, PEIICHUI, pacCykAeHU, BOCHPUUMUYHUBOCTh
K MAaT€MaTUYECKHAM aCIIeKTaM Pa3JInYHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BocnuTaAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTHYeCKWe 3HAHUSA B
WHTEpecax 3JI0pPOBOTO U 0€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIBIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JESITENBHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyHIy, OCO3HAaHHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnuyHbiM  chepam  TpOoPECCHOHATBLHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymiet mpodeccuu © pean30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUI0O W



caM0OOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTHUECKOW KYJIbTYpbl, TOHUMAaHUE BIIUSHUS
COIMAIbHO-D)KOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE MPHUPOIHON M COIMATBHOU
Cpelbl, OCO3HAHUE I100ATBHOr0 XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITUS
HAa TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHMM JUIs pelieHus 3agad B 00JacTu
OKpY>KaloIllel Cpe/bl, TUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJIE/ICTBUMN ISl OKPYKAIOIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW MW  OOIICCTBEHHOW  MPAKTUKH, IMOHUMaHHUE
MaTEMaTUYECKOM HayKH Kak cdepbl YeJIOBEUECKOW MeSTeIbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS LUBUJIU3ALMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypol KakK CpEJACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JesTeIbHOCTD
WHIUBUyAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble jjornyeckue aeficTBUA:

BBUBILITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TOHSITUH, OTHOLIEHUWA MEXIYy MOHATUAMH, (HOPMYIUPOBATH
onpeaereHusl MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN NpPU3HAK KiacCU(UKAIUH,
OCHOBAHMS 11 0000IIEHUS U CPAaBHEHUSI, KPUTEPHUH IMPOBOIUMOI0 aHAIIN3A;

BOCIIpUHUMATh,  (GOpPMYyIUpOBaTH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTENILHBIE U OTPULATENbHbIC, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIIITH MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U NMPOTHUBOPEUNS
B (hakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;

JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M
MHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMbl€ ¥ OT IPOTUBHOTO), BEICTPAUBATh apPryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pelIeHMs, BbIOMpaTh  HaumboJee MOAXONAIMH ¢  y4eToM
CaMOCTOSTENIHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKie AeHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUPYIOIIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBAaTh HMCKOMOE W JaHHOE, (hOPMHPOBATH TUIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEIOBAHME
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sSBJICHHUs, poIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTam
NPOBENEHHOTO  HAOJIIOIEHMs, UCCIEIOBaHUSA, OLEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOllecCa, a TakKKe BbIABUTAThH
MPE/OIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh J€(UUUTHI MHPOpPMALIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOTIPOC U TSI PEIICHUS 3a1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3IMYHBIX BHUAOB M
dbopm npencraBiIeHus;

CTPYKTYypUpOBaTh HH(OPMAINIO, MPEACTABIATh €€ B pasIUYHBIX (Qopmax,
WUTIOCTPUPOBATH Tpaduyuecky;

OLICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

OOmenmne:

BOCIIPHHUMATh U (OPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IEISIMU  OOIICHUS, SICHO, TOYHO, IPAaMOTHO BBIP@KAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHCHHUS IO XOJy PELICHHUS 3a/auu,
KOMMEHTHPOBATh TOJTyYCHHBIH PE3YIIbTaT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy)XKMBaTh pa3jIM4Me M CXOJCTBO IMO3WIHN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTABISITh PE3YJIBTAThl PEIICHUS 33J1auH, YKCIIEPUMEHTA, UCCISIOBaHUS,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPEe3eHTAlMA U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YUeOHbIE NeiCTBUSA
Camoopranuszanus:



COCTaBJIAATh IJIAH, aJITOPUTM PELIEHUS 3a/1ayM, BEIOUPATh CIIOCOO pEelIeHUs ¢
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH ¢ yU€TOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, 3JMOLMOHAIbHBIM HHTEJVIEKT:

BIaJ€Th  HABbIKAMU  [IO3HABaTEJbHOM  pedrekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUN U MBICIUTENbHBIX MIPOLIECCOB, UX PE3YJbTATOB, BIAJETh
crocobamMM CaMOIIPOBEPKH, CAMOKOHTpPOJSI IpolLecca M pe3yjbTara pelieHUs
MaTeMaTHUYeCcKOH 3a1auu;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HallICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LEIU U YCIOBUSAM, OOBSICHITH IPUUMHBI
JOCTHKEHUSI WM HEAOCTHIKEHUSI pe3ysIbTaToOB NEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUAYaJbHON
paboTbl TOpH pelIeHUuH Y4YeOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOU
NEeSATEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOM pPabOThI, pacrpeaeisiTh
BUJIbI paboOT, JOrOBapUBaThCS, OOCYXJaTh MPOILECC U Pe3yJbTar padoThI,
000011aTh MHCHHST HECKOJIBKHUX JTIOACH;

y4acTBOBaTh B I'PyHNOBBIX (opMax paboTel (0OCyx aeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUA C JPYrMMHU YJE€HAMU KOMAaHIbl, OLIEHUBATh
KayecTBO CBOEro BKJIa/Ja B OOLIMK MPOAYKT MO KPUTEPHUSAM, CHPOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJIEUCTBHUS.

INPEJMETHBIE PE3YJIBTATDHI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATHSIMH CTEPEOMETPUM MpU
pELIEHNH 33724 ¥ IIPOBEACHUN MaTEMAaTUYECKUX PACCYKICHUM;

e INPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHUX IPU PELICHUU
r€OMETPUYECKHX 3a/aY;

e KJacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBAaTH TMOHATHUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXKIY IPSMBIMA B IIPOCTPAHCTBE, MEXKAY NPSIMON H
IIJI0OCKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacIiO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (TIpH3Ma,
nupamMuia, NPSMOYTOJIbHBIN Mapaiienenunesn, Kyo);

e KJIACCH(UIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHS ISt
KJ1accupuKaIum;

e CBOOOJHO OINEPUPOBATH  TMOHSATHUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJIHATH napajielibHOE, LEHTPAIILHOE u OpTOrOHAJIBHOE
NPOEKTUpOBaHUE (UTYP HA TIOCKOCTb, BBINOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH  IUJIOIIAAM  IOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
UpaMKIa), FEOMETPUUYECKUX Tell C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OINEPUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
duryps;

e CBOOOJIHO OINEPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH AEHCTBUS HAJl BEKTOPAMU;

e pewmiaTh 3aJaud Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaxXO0JCHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSISI U3BECTHBIE METObI
MIPU PEIICHUU MAaTEMAaTHUYECKUX 3aJ1ay MOBBIIIEHHOTO W BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH NPOCTEUINHNE MpPOrpaMMHBIE CPEACTBA U  AIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJIEKaThb, MNPeOOpPa3OBBIBATh U HMHTEPHPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTekax U pUCYHKAX;

e TMPUMEHATH T[OJYYEHHbIE 3HAHWA HA MPAKTUKE: CpaBHUBATh U
aHaJM3UPOBATh PEAIbHBIE CUTYyAllUH, MPUMEHSATh U3YUYEHHBIE MOHATHS B
mpolecce TMOMCKAa pPElIeHUs MaTeMaTU4eckd  copMyIupoBaHHOU
po0JieMbl, MOJEIUPOBATh pPEalbHbIE CHUTYallMd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJICNIH C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN W TEOopeM, ammapara aiareOpbl, periarh MPaKTHYECKHe 3a/1aud,
CBSI3aHHBIC C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJIMYUUH;

e HMETh NPEJCTaBICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOyyaromuics HayqIuTCs:



CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHHYECKONM U chepuyeckod MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSAMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa U 1map) M
OOBSACHSTH CIIOCOOBI MTOTYYESHHSI TEJl BPAIICHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONOKEHUE C(Hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpalleHUs,
00BEMBI U TUIOHIAJM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJI BpallleHHS,
r€OMETPUYECKUX TeJ C MPUMEHEHUEM (popMyIT;

CBOOOJ/IHO OINEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C KOMOWHAITUSIMU TEJl
BpallleHHs] 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy H
OMKCAaHHBIA OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUIIU TEJIO
BpalleHNS;

BBIYHMCIISITh COOTHOIIEHUS MEXKY TUIONIAISIMU ITOBEPXHOCTENH U 00bEMaMU
II0JIOOHBIX TEII;

n3o0paxarh u3yudaemble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(MOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJCTaBICHHYI0 Ha
yepTekax U pUCYHKAX;

CBOOOJTHO OIEpUPOBATH MOHSITUEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJIHATH ONEpallMK HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peuaTh reOMETPUYECKUE 3aa4l Ha BBIUUCICHUE YIIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKUA JO IUIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MIPU PEIICHUU;
CBOOOJHO ONEPUPOBATh TMOHSATUSIMHU, CBSI3AHHBIMU C JBUXKEHHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBITIOJIHATh W300pa)KCHHUS MHOTOTPAHHUKOB W TEN BpalieHUs MpHu
MMApAJUICIBHOM  [EPEHOCE, LEHTPAJIbHOM CUMMETPUH, 3E€PKAIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs TOI00MS;
CTPOUTH CEUEHHS] MHOTOTPAHHUKOB M TE€Jl BPAILEHUS: CEUCHUS LIWJIUHJpA
(mapauienbHO M NMEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TIapajuiesibHbIe
OCHOBAHUIO U IPOXOASIIME YEPE3 BEPILIUHY ), CEUCHUS 1Iapa;
HCIIOJIB30BaTh METOAbl IMOCTPOCHUS CEUEHHI: METOH CIEA0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHNUS,
MPUMEHSATh TEOMETpHUECKUEe (DAKTBHI JIJISI PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, NOPEAIOJararoliuX HECKOJBKO IIaroB pELICHUs, €CIIM YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU M HESIBHOU (popme;

pelmars 3aJa4yd Ha JIOKa3aTeJIbCTBO MAaTEMaTHUYECKMX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUECKUX BEIINYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh  TMOJYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPABHUBATb,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIMU, IPUMEHSITh U3yUEHHbBIE
MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4eCKu  CPOPMYJUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pEabHBIE CUTyallMM HA SI3bIKE T€OMETPUH, HUCCIENOBATH IMOCTPOCHHBIC
MOJIEJIM C MCHOJIb30BAHUEM TEOMETPUUYECKUX TMOHATUA U TEOPEM,
amrapara ajreOphl, pemarth MPAKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIIUYHH;

MMETh TPEJCTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHUS TCOMETPUHU Kak
COCTaBHOM 4acTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Konrpoabueie | Tpakruteckue o0pa3oBartejibHbIE
padoThI padoTsbI pecypen
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnionoxeHue npsiMbIx B 6 !
IPOCTPaHCTBE
3 [TapannenbHOCT NPSAMBIX U IUNIOCKOCTEN B g
MPOCTPAHCTBE
4 HepneHz[mEyﬂﬂpHOCTL HPSMBIX U ’s
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYrael 1 paccTosIHUA 16 1
6 MHororpaHHuku 7 1
BekTopbl B IpocTpaHCTBE 12
g HOBTOPCHI/IC, 0000111eHNE U CUCTEMATU3ALMS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
No /it HaumeHnoBaHue pa3iesioB 1 TeM Komrpomsusre Mpaxriseckie (undposBbie)
NpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypebi
1 AHanmuTr4yeckas reoMeTpus 15 1
) [ToBTOpeHwue, O606IJ.[CH%C u 15 1
CHUCTEMaTHU3aIMs 3HAHUI
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KpPYTJIBIX TEJ
6 JBrxeHUs 5 1
. [ToBTOpEHME, o6o6meH%e u 17 )
CHUCTEMaTHU3aIMs 3HAHUM
OBHIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
/o

Tema ypoka

KoaudecTBO 9acoB

Konrpoabunie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JJIeKTPOHHBbIE MU(PPOBBbIE
o0pa3oBaTe/bHbIE Pecypchl

OcHOBHBIE TIpaBUIIA
M300paKEeHMs HA PUCYHKE
IUTOCKOCTH, MapalIebHbBIX
NPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

TTonsTis CTCPCOMCTPUU: TOUYKA,
npsMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
paBUJia U300pakeHUsl Ha
PUCYHKE IJIOCKOCTH,
napauieTbHBIX MPSIMbIX
(0Tpe3KoB), cepeIMHBI OTpe3Ka

https://m.edsoo.ru/SECB310PZ

[Tondarus: nepecexkarommecs
MJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ IJI0CKOCTb;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[Tonstus: nepecekaromuecs
IUIOCKOCTH, NI€pECEKaroIuecs
npsiMasi ¥ MIIOCKOCTh;
MOJTyIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpanHuku, n300paxkeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

¢buryp, HeCyIecTBYIOIINX
00BEKTOB

MHOTrorpaHHHUKH, U300paKeHHE
MPOCTEHINNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AXCHOMEI CTCPCOMECTPHUU U
TEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEPEOMETPUHU U
IEPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX.
CrniocoOsl 3a1aHus TPSIMBIX U
MJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHuit
MMpaMHIbl, KyOa U IPU3MBIL,
KOTOPBIE IIPOXOJAT Yepe3 UX
p&opa. N3o0pakeHue
TepeceyeHus! MOTyYEeHHBIX
I10cKocTer. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU
[IBETaMH

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakeHune ceueHuit
MUPAMHUJIBI, KyOa U TIPU3MBI,
KOTOpBIE IPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MIEPECEUCHHUS ITOTYICHHBIX

https://m.edsoo.ru/XTIVCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYCHUN PA3HBIMU
LIBETAMH

12

M3oOpakenune ceueHuit
MApaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE TIPOXOJIAT Yepe3 UX
pébpa. Nzobpaxenue
MepeceueHUs! MOTYyUEHHbBIX
mockocrel. PackpamiBanue
TTOCTPOCHHBIX CEUCHUN Pa3HBIMU
IBETaMU

https://m.edsoo.ru/08LAY6GMF

13

N3oOpakenue ceuenuit
NUpPaMUIbl, KyOa U IpU3MBI,
KOTOpBIE IPOXOAT Yepe3 X
p€dpa. M3obpakenue
MepeCceYeHUs MOTYICHHBIX
mockocren. PackpamBanue
MOCTPOCHHBIX ceueHun PasHbIMU
[[BETaMH

https://m.edsoo.ru/EKWHLAWS84

14

Meron cnefoB st HOCTPOEHUS
CceueHnuu

https://m.eds00.ru/1JOON3100

15

Mertopa cnenoB A MOCTPOESHUS
ceueHuil. CBOMCTBA nepeceueHuit
NPSIMBIX U IIJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Mertopa cnenoB A NOCTPOCHUs
ceueHuii. CBONMCTBA epeceueHuit
MPSIMBIX U MJIOCKOCTEN

https://m.edso0o.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuii B
nupamuzie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péOpax. CoznaHne BEIHOCHBIX
YEpTEKEN U 3alUCh 11aroB
MOCTPOEHHUS

18

IToctpoenue ceuenuii B
nupamyie, Kyoe 1o TpéM Toukam
Ha péOpax. Co3zaHne BEBIHOCHBIX
YepTeKel U 3alKCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTtpoenue ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha péOpax. Co3zaHue BEBIHOCHBIX
YepTeKel U 3alKCh LIaroB
IIOCTPOCHHUS

https://m.edsoo.ru/J1IAQINZCX

20

[locTtpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YepTekel 1 3aluch I1aros
MOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHME MIaHUMETPUU:
Teopema 0 NPONMOPUHOHAIBHBIX
orpeskax. [logobue
TPEyroJbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME MIAaHUMETPUU:
Teopema Menenas. PacueTs! B
CCUCHUAX HAa BBIHOCHBIX
yeprexkax. Mcropus pazsutus
IIaHUMETPUH U CTCPEOMETPUN

https://m.edsoo0.ru/TP9F3DVV1

23

KontponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnonoxenue
HPSAMBIX B IIPOCTPAHCTBE.
CkpenBarouiecst npsimMple.
[Ipu3HaKu CKpenBarOIUXCs
npsmbIx. [lapannensabie npsmbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAHUU U
€IVMHCTBEHHOCTH IIPSIMOU
napasuiesIbHON JaHHOM MPSMOM,
MPOXOSIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha
JlaHHOU mpsiMoit. JlemMa o
MePECEUCHUHN MapaIeTbHbBIX
MPSIMBIX MIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapayenbHOCTB TpEX MPSIMBIX.
Teopema 0 TpEX nmapaienbHbIX
npsMbIx. Teopema o
CKPEILMBAIOIINXCS MPSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE TPOEKTUPOBAHUE.
OcHOBHbIE CBOICTBA
napasuieIbHOrO MPOSKTUPOBAHUS.
N3ob6paxenue pa3HbIxX Guryp B
napasuieIbHOM MPOSKIINH

https://m.eds00.ru/03GR5OWZV

28

enTpanbHas npoekuus. Yroiui ¢
COHAIPaBJICHHBIMUA CTOPOHAMH.
VYron Mexay npsMbIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3agaun Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBSI3aHHBIE C
PacIONIOKEHUEM MPSMBIX B

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IIPOCTPAHCTBE

30

[TonsATHA: MapamIeTbHOCTh
IPSIMOM U TUIOCKOCTHU B
npocrpaHcTse. [Ipu3Hak
N1apaJuIEIbHOCTH IPSIMOU U
iockocT. CBolicTBa
MapajuIEIbHOCTH MPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3a1aun Ha
BBIYKCIICHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAUIETBHOCTHIO
IIPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
IIPOXOJAIIETO Yepe3 JaHHYI0
IPSIMYIO Ha 4epTexe U
[apaJljIeIbHOrO APYTrOM MPSIMOIA.
Pacuér otHOIIEHUI

https://m.edsoo.ru/1P06R5839

33

[TapannenpHas TPOCKITUS,
MpUMEHEHNE IS TTOCTPOCHUS
ceueHHi Kyba u
napasuienenumnena. CBolcraa
napajijiesienumnea u Npu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napajienbHOCTH JIBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 napaJuIeIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE

https://m.edso0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

NPUHAAISKAILYIO TaHHON
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napauieIbHbIX
IUIOCKOCTEM: O MapaljIeIbHOCTH
MPSIMBIX [IEpECEUCHUs IPU
MEPECEUECHUH JIBYX
napajuleIbHbIX TIOCKOCTEN
TpEThEN

https://m.eds00.ru/3KIKV3ROG

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napaieIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXIY
napayieIbHBIMH IUTIOCKOCTSIMU; O
MEePECEUCHUHN MPSIMOM C IBYMsI
napauIeIbHBIMU TIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenwue: Teopema [Tudaropa
Ha MJIOCKOCTH

https://m.edso0.ru/9VIZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHAKA

https://m.edsoo.ru/Z6FNNNT5D

40

CoiicTBa Ky0a u
MPSIMOYTOJILHOTO
napajuleNenuIesaa

https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue iMH OTPE3KOB B
Ky0€ U IPSIMOYTOJIBHOM
napajijiesenunese

https://m.edsoo.ru/FZBZVPOEC

42

[leprieHAMKYASPHOCTH NPSAMOUN 1
mockocty. [Ipu3Hak
NePHEHANKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[lepnieH qUKyISAPHOCTD MIPSAMOMN U
mockoctu. [Ipusnak
NEPHEHANKYISIPHOCTH IPSMOMN U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIICHIUKYJISIPHOMN K IMJIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

[Inockoctu n
MEePIEHANKYJISIPHBIC UM TIPSIMBIC
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInockoctu n
NEepPHEHANKYISIPHBIC UM TIPSIMBbIE
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieniuKysip ¥ HAKJIOHHAS.
[TocTpoenne nepnesauKyIIsIpa U3
TOUYKH Ha IPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenauKysip ¥ HaKJIOHHAS.
[TocTpoenue nepneHANKYIIspa U3
TOYKHU Ha TPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NepreHIuKyIsapax (npsmas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
HNEepHEeHIUKYIIApax (mpsMas 1
oOpatHas)

https://m.edsoo.ru/IPCG564WN

51

Yron Mmexay CKpenuBaroIuMUCs

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MpAMbIMHU

52

ITouck neprneH UKy IAPHBIX
IPSAMBIX € TIOMOIIBIO
NEPHEHANKYJISIPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OpToroHaiabHO€ MPOEKTUPOBAHKE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenui kyoa,
IIPU3MBI, IPABUIIBHOW TUPAMU/IBI
C IIOMOIIBIO OPTOrOHAIBHOMU
IPOEKINN

https://m.edsoo.ru/FSZMOAI1AE

55

[TocTpoenue ceuenuii kyoOa,
IPU3MBI, IPABUIIBHOMN MUPaMUIbI
C IIOMOIIBIO OPTOrOHAIBHOMN
MPOEKIIUU

https://m.edsoo.ru/TSOFUDOQOJ

56

CumMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
[InockocTu cumMmeTpuii B
MHOT'OI'paHHHKaX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHaAuKyJIIpHOCTH
MPSMOU U TJIOCKOCTH KaK
CJIEJICTBHE CUMMETPUH

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIBHBIE MHOTOTPaHHUKHU.
Pacuér paccTosgHMI OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacué€r paccTostHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CrniocoOsl onycTUTh
NEepHEHIUKYIISAPbI: CHMMETpHS,

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
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CABUT TOYKH I10 MapajieabHON
PAMON

61

CaBur 1o HemnapasuieabHON
IIPSIMOM, U3MEHEHHE PACCTOSHUI

https://m.edso0.ru/9OANVFE9E

62

KonTponbHas padota "B3aumnoe
pacrosoKeHue NpsMbIX U
MJIOCKOCTEN B MpocTpaHcTBe"

https://m.edsoo.ru/JW5UZNNSJ

63

[loBTOpEHME: yroa Mexay
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUSI B IPOU3BOJILHOM
TPEYroJbHUKE, TEOPEMA
KOCHHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHUE: yromn Mexay
CKPEILMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeTo bl
BBIUMCIICHHSI YTIIa MEXKTY
MPSIMBIMU B MHOTOTpaHHUKAX

https://m.edsoo.ru/3U40237CK

66

JByrpannsiii yroji. CBOHCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOTO
yria

https://m.edsoo.ru/SH4CYFABO

67

[lepnenaukysipHbIE IOCKOCTH.
CBoiicTBa B3aUMHO
MePIEHANKYISIPHBIX TNIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEN; TEOpeMa O MPSAMOM
nepeceyeHust IByX MI0CKOCTel

NEPHEHANKYJISIPHBIX TPEThen

https://m.edsoo.ru/FY5STMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpssMoyronbHBIN
napansienenunen; Kyo;
WU3MEPEHHUs], CBOMCTBA
IIPSIMOYTOJILHOTO
napasulesenunena

https://m.eds00.ru/K99DBNDAW

70

Teopema o nuaroHanu
MPSIMOYTOJTFHOTO
napasuieJenunesia u ciaeacTBue
U3 Hee

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
NPUKITAIHbIC 33/1a4H, CBI3aHHbBIC
CO B3aUMHBIM PaCIIOI0KEHUEM
HPSMBIX U IIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

HOBTOpCHI/Iel CKpCIIUBAIOIINECCA
IIPSAMBIC, MapajlJICJIbHBIC
IIJIOCKOCTHU B CTAaHAAPTHBIX
MHOI'OrpaHHUKax

https://m.edsoo.ru/TL947D6WK

73

[Tapa napaynenbHbIX II0CKOCTEN
Ha CKPEUIMBAIOLINXCS MIPSIMBIX,
PacCTOSTHUE MEXTY
CKpELIMBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYyaLUAX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosiHue oT TOUKH 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue paccTossHUN MEXITy
CKPELIMBAIOIIKUMHUCS IPSIMBIMU C
IIOMOUIBIO NIEPIEHANKYJIIPHON

https://m.edsoo.ru/SWOVIIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpaHHblll yroj, HEPaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [ludaropa, Teopemsr
KOCHHYCOB U CUHYCOB JIJIsl
TPEXTPAHHOTO yIJIa

https://m.edsoo.ru/3XGHNLQ4J

77

DneMeHTHI cPeprudecKoit
TCOMETPHH: TeOJIC3NICCKUE
JIMHUU HA 3eMiie

https://m.edsoo.ru/HMVTV74CP

78

Kontponbnas padota "Yrisl u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU

79

Cucremaru3anus 3HaHUU
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuga. Buasl nupamui.
[IpaBunbHasg nupamua

https://m.edsoo.ru/J3R0247EQ

81

[Ipusma. IIpsiMast u HakJIOHHasA
npusMsl. [IpaBuiibHas npusma

https://m.edsoo.ru/JNDHOOSEQ

82

[IpssiMont napannenenunes,
IPSIMOYTOJIBHBIN
napaiesenurnen, Kyo

https://m.edsoo.ru/L8803LZGS

83

BrInmykiibie MHOTOTpaHHHKM.
Teopema Ditniepa

https://m.edsoo.ru/B4TOMDU1D

84

Boinykiible MHOTOIpaHHUKH.
Teopema Oitnepa. [IpaBunbHbIE U
HOJIYIIPABUIIbHBIE
MHOTOTpaHHUKHU

https://m.eds00.ru/QOMX9GA1S

85

KonTponbHnas padbora

https://m.edsoo.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
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"MHoOrorpaHHuKu"

[TonsiTHe BekTOpa Ha IUNIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XI 8

88 PasnocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napannenenumena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenue Bekropa mo 6asucy

91 TPEX BEKTOPOB, HE JISKALUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOH INIOCKOCTH

92 CxansipHoe MpOU3BEICHUE 1 https://m.edsoo.ru/JZ46VNC71
Boruncnenue yriia mex

93 Y ad 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAaMH B IIPOCTPAHCTBE
[Ipocreii

94 POCTCHIIHE Sa/atu © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
[Ipocreiimue 3amauu ¢

95 POCTCHIIHE Sa/latu 1 https://m.edsoo.ru/JTCWURNGO1
BEKTOpaMHU
[Ipocreiimue 3agauu ¢

96 P A 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
[Ipocreitmue 3anaun ¢

97 P A 1 https://m.edsoo.ru/P3IWSWZZSY
BEKTOPaMHU
O060061eHue u cucrema

98 Hj HAC 1 cHcTeMatr3aniA 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUHA
O0001IeHE U CHCTEMATH3ALHUS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUH

100 Htorosast KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosas koHTponbHas padboTa 1 https://m.eds00.ru/X3ZG8A6SO
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https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O0001IEeHNE U CUCTEMATU3ALUS
3HAHUU

https://m.edsoo0.ru/931 AWXEK 1

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102



https://m.edsoo.ru/931AWXEK1

11 KIIACC

Koan4yecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBBHIE
n/n Tema ypoxa Bcero Konrponbnsie | Hpakrireckue u3ydyeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHnats! BekTopa Ha 1 https://m.edsoo.ru/ WERSDSI4U
IIJIOCKOCTH U B IPOCTpaHCTBE"

2 Hosroperiite Tembt ”CKaJ‘]‘ﬂpHoe 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BEIEHUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Brruncnenue yria Mexmy 1 https://m.eds00.ru/55KY41LVG
BEKTOpPaMU B NMPOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHNE

4 MPSAMOM, MPOXOASAIICH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6 W
TOYKH"
VYpaBHEHHE MIOCKOCTH,

5 HOpMaJib, YPABHEHHUE TIIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJib, ypaBHEHUE TIJIOCKOCTH 1 https://m.edsoo0.ru/541910WGX
B OTpE3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefIHHe HEPABCHCTRA, 1 https://m.edsoo.ru/54EQ7JQSE
JUHEWHOE TPOrpaMMHUPOBAHUE

9 HHHefIHHe HEpABCHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA
JMHEWHOE TPOrpaMMHUPOBAHUE

10 AHaTUTHYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacuéra yriia Mexxy IpsMbIMU B

MHOI'OrpaHHUKax

11

AHQJIUTUYECKHE METOBI
pacdéra yria Mexay
IJIOCKOCTSAMH B
MHOT'OIPaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

d)opMyna pacCToOsAHNA OT TOUKHU

12 https://m.eds00.ru/SG451UUG1
JI0 TUTOCKOCTH B KOOpPJIMHATAX
Haxoxxnenne paccTOSHUH OT

13 & p https://m.edsoo.ru/8V2N4X1L3
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnenue pacctossHui OT

14 TOYKH JI0 INIOCKOCTH B https://m.edsoo.ru/UZ15UU37F
MpaBUIILHON TTUPaMHJIC
KonrponsHas padora

15 " P P " https://m.edsoo.ru/SNGI1 GHFM

AHanuTHYecKasi TeOMeTpus

CeyeHrsI MHOTOTDAHHUKOB:

16 p https://m.edso0o0.ru/219603NHQ
CTaHJapTHBIE MHOTOTPAHHUKHU
CeyeHsI MHOTOT'PDAHHUKOB:

17 P https://m.eds00.ru/52XG0O2J5B
METOJI, CJIENOB
CeueHust MHOIOTPAaHHUKOB:
CTaHJapTHBIE TUIOCKOCTH,

18 https://m.edsoo.ru/CUP7TCPXQ
MePECEUCHUsI MPSAMBIX U
IJIOCKOCTEN
[TapamtensHble npsiMbIE U

19 IIJIOCKOCTH: ITapajlIeIbHbIE https://m.edsoo.ru/MM69MKRDP
CEYEHUS
[TapannenpHbIC IPSIMBIE U

20 https://m.edso0.ru/O71ROIJFI

TJIOCKOCTH: pacU€T OTHOLIECHHI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

HapanneanLIe IpsMBIC U
IIJIOCKOCTH: YTJIBI MCKIY
CKpCHINMBAIOIMHUMUCSA ITPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

IlepnienAMKyJISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: CTAaHIAPTHBIE I1aPbI
NEPIEHIUKYJISPHBIX IUIOCKOCTEN
Y IIPSIMBIX, CHMMETPUU
MHOT'OI'DaHHUKOB

https://m.edsoo.rut/YQUVT6VZX

23

[leprieH UKy IS pHBIE TPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIEHIUKYIIApax

https://m.edsoo.ru/HQIN20ZJP

24

[leprien UKy IIpHBIE TIPSIMBIE U
MIJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHUKAX

https://m.eds00.ru/OWFAQ1A9J

25

[ToBTOpeHwMe: muomaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOIIA/IeH, COOOpaKeHUs
moxoous

https://m.edsoo.ru/FDRZO9G4X

26

IloBTOpEHue: mIomanu
MHOI'OYTOJIbHUKOB, (hOpMYJIbI
JUISL TII0IA/IeH, COOOpaKeHUsI
o001

https://m.edsoo.ru/1ZYRNNIKV

27

IloBTOpEHME: IIIOIAAH
MHOTOYTOJIEHUKOB, ()OPMYIIBI
JUTSI TUTOTTIA/IeH, COOOpaKeHUs
Ioa00us

https://m.edsoo.ru/HWHVFNLOO

28

IImomanu ceuenuit
MHOT'OTPaHHUKOB: IIOMIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

4acTH, COOOpaKeHUsI MOA0OHS

29

IInomanu ceuenui
MHOT'OI'PaHHHUKOB: TJIOIIAN
MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpakeHUs 1Moa00us

https://m.edsoo.ru/SH4ELYIN6

30

KonrtponsHas padora
"[loBTOpEHME: MHOTOI'PaHHUKH,
CEYEeHHUSI MHOTOI'PAHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O0BéM Terma. O0beM
HIpSAMOYTOJIBHOI'O
napasuieNienune1a

https://m.eds00.ru/6UXGOORC9

32

3amaun 06 yaBoeHUU Kyba, 0
KBaJ[paType Ky0a; 0 TPHCEKIIUU
yTia

https://m.edso0.ru/VK2J2TXEF

33

CrepeomeTpuuecKue 3a1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajureseIuIe a

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknagHbie 3a1a49M, CBI3aHHBIC
C BEIYHCIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napaJuie/eumne1a

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM IPSIMOI TPU3MBI

https://m.edsoo.ru/SAILOYHYJ

36

CrepeomeTrpuyeckue 3aj1au,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB NPSAMOM TPU3MBI

https://m.edsoo.ru/ID8HV54A9

37

[TpuxiiagHbie 3aa4n, CBA3aHHbIE
¢ 00BEMOM IPAMOI TPU3MBI

https://m.edsoo.ru/QIY C4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncienne o0EMOB TeII €
MMOMOIIIBIO OMIPEETEHHOTO
uHTerpana. O6bpEM HaKIOHHOMN
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brrancnenue 066EMOB Ten ¢
HOMOILBIO OTIPEIEIEHHOTO
uHTerpana. O6bEM nupaMubl

https://m.edsoo0.ru/2CJLCMK8N

40

®opmyina 00bEMa MUPaMHIBI.
OTtHo1IeHne 00beMOB MUPAMUJ C
OO0IIKM YTJIOM

https://m.edsoo.ru/AL3PODC9E

41

®dopmyna 00bEMa MUPaAMHIBL.
OTHoeHne 00bEMOB UPAMUJL C
00LINM yIJIOM

https://m.eds00.ru/3GOOAJRNY

42

CrepeomeTpuuecKue 3a1auH,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOHW TPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTpuueckme 3a1auH,
CBSI3aHHBIE C 00BEMAMU
UpaMUIbl

https://m.edso0.ru/SF480DTS6

44

IIpuknagHsle 3a1a4u 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM HAKIIOHHOM TIPU3MBI

https://m.eds00.ru/9SF60YYVX

45

[TpukiTagHbIe 33]a4H 110 TEME
"OOBEMBI TEN", CBSI3aHHBIC C
00BEMOM TTUPAMU/TBI

https://m.edsoo.ru/Z4MZ27RMY

46

[TpumeneHne 0ObEMOB.
Brrancnenue paccTosHus 10
IUIOCKOCTH

https://m.edso00.ru/I39CXO3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

Konrponsnas padora "O6bém
MHOTOTpaHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

[{ummHApUYecKas MOBEPXHOCTb,
00pa3yromue NUJINHIPUIECKOM
[IOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Humuuap. [Ipsmont kpyrosoi
uunuHap. [nomans
MTOBEPXHOCTH LWJIMHIPA

https://m.edsoo.ru/MAVW4KY55

50

Konunyeckast HoBEpXHOCTB,
00pa3zyromre KOHUIECKOn
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KoHyca MJI0CKOCTBIO,
napaJuIeIbHON TIIOCKOCTH
OCHOBAaHU

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

https:/m.edsoo.ru/9VKWVDCTE

53

[Tnomanp 60KOBOI MOBEPXHOCTH
Y TIOJTHOM ITOBEPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaas GOKOBOM MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTU KOHYyCa

https://m.edsoo.ru/9NF4UE3K]J

55

CrepeomeTpuuecKue 3a1a9 Ha
JOKa3aTCIbCTBO U BBIYHCIICHUC,
MOCTPOCHHEM CCUCHHIA
LUIMHIpPA, KOHYyCa

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpHuuecKue 3aa4y Ha
JOKa3aTCIbCTBO U BHIYHCIICHUC,
IIOCTPOEHUEM CEUECHHI

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

OujiInHApa, KOHyCa

57

[IpuknagHbie 3a1a4u, CBSI3aHHbIE
C MWIMHAPOM

https://m.edsoo.ru/3429Z1LHT5

58

[IpukanHbie 3a1a4u, CBI3aHHBIE
¢ HWJIHHAPOM

https://m.edsoo.ru/ZY 6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/WI1TVKAJOR

60

[Tepeceuenue cdepsl u mapa ¢
mockocTero. Kacanne mapa n
cdepsl IOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[Tepeceuenue cdepsl u mapa ¢
mockocTero. Kacanne mapa n
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo0.ru/M6WK9K950

62

VYpaBuenue coepsl. [Tnomans
cthepsl u e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl U mapa

https://m.edsoo.ru/6E6GX0YIS

64

CrepeoMeTpHUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC CO c(epoii U mapom,
MOCTPOCHUEM MX CCYCHUI
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKue 3a1a9 Ha
JOKa3aTCIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO CEepoil U mapom,
MIOCTPOEHUEM UX CEYECHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Tpuknannbie 3a7a4u, CBSI3aHHBIE

https://m.edsoo.ru/XW5LI7A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cthepoii u mapom

IToBTOpEHME: OKPYKHOCTDH HA
IJIOCKOCTH, BEIUMCIICHHS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIC
oA00us
Pasznnunble koMOWMHAIIMHT TEN

68 https://m.edsoo.ru/LE7933LXX
BpallleHUs 1 MHOTOTPAaHHUKOB
3amauu 1o reme "Tena u

69 8 " https://m.edsoo.ru/PHHLCGS54E
MMOBEPXHOCTH BpaIEHUS
3amauu o TeMe "Tena u

70 A " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTHU BpaIEHUS
KonTponbhas pabota "Tena u

71 " https://m.edso0.ru/33W222M63
MMOBEPXHOCTHU BpPALIECHUS
O0Bé a. Teopema 00

72 T)_, M IIUTHHAD pem https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSMOTO UIUHIPA
Brrmanciaenue 006EMOB TeN ¢

73 MTOMOUIBIO OMPEIETEHHOTO https://m.edsoo.ru/ACTOMFMVF
uHTerpana. O6béM KoHyca
ILnomaan GOKOBOM M IOJIHOH

74 https://m.edsoo.ru/ZYTK7P8B1
MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKue 3a1auH,

75 CBSA3aHHBIE C BBIYUCIECHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IMJIMH]Ipa, KOHYCa
[TpuknagHbie 3212491 110 TEME

76 "OO0BEMBI U IIOLIANN https://m.edsoo.ru/QXEA9GPVB
noBepxHocTe Ten"
O0BEM 11apa ¥ MIapOBOrO

77 P P https://m.eds00.ru/VNV60ONBVZX

cekropa. Teopema 00 0OBEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mrapa. [Inomanp chepsr.
CrepeoMeTprieCKHe 3a/1a4u,
CBSI3aHHBIEC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOro
CErMEeHTAa U IIapOBOTO CEKTOpa

78

[TpuknagHbie 321291 110 TEME
"OOBEMBI TEN", CBSI3aHHBIC C
00BEMOM T1apa U TUIOIIAIHI0
cdepbl. COOTHOLIEHUS MEXKTY
IJTOMIAASIMU TTOBEPXHOCTEN U
00BbEMaMH MOTOOHBIX TEI

https://m.edsoo.ru/EZH9GRUEJ

79

[TomoOHEIE Tea B MPOCTPAHCTBE.

N3menenue o0bEMa mipu
noaoouu. CtepeoMeTpuyecKue
3a/1a4yu, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB Tel U
MJI0IIAAe TOBEPXHOCTEN

https://m.edsoo.ru/H24I188 MK Q

80

Kontponbnas padora "Ilnomamu
MMOBEPXHOCTU U 0OBEMBI
KpYTJbIX TEN"

https://m.edsoo0.ru/73UODGNYR

81

JIBMKEHUsI IPOCTPAaHCTBA.
OtobOpaxenus. [IBrKeHUs U
paBeHcTBO Quryp. O6mue
CBOICTBA JBH)KCHU I

https://m.edsoo.ru/RXJ4YW6NA

82

Bunasl nBukennii:
MapaJuIeNbHbIN IIEPEHOC,
LEHTpAJIbHAsI CHMMETPHUS,
3€pKajJbHasi CHAMMETPHS,
IIOBOPOT BOKPYT IIPSIMOU

https://m.edsoo.ru/ZSUA7INTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

&3

[IpeobpazoBanus mogoous.
[Tpsimas u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FeOMCTpI/I‘ICCKI/Ie 3aJa4d Ha
MMPUMCHCHUEC NBHUKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

Koutponbrast padota "BexkTopst
B IIpocTpaHcTBe"

https://m.edsoo.ru/4F52B11KK

86

O6o6m1aromee nmosTopenue 11
MIOHATUM U METOJOB Kypca
reomerpuu 10-11 kmaccos,
crucTeMaTu3alus 3HaHWi:
"[lapamienpHOCTb MPSMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6maromee nmoropenue 11
MOHATUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3alusl 3HAaHHH:
"BexTops! B mpocTpaHcTe"

https://m.edsoo.ru/AQEFPERJ0

88

O6o6matomiee nosropenue 11
MOHATUH U METOJOB Kypca
reomerpuu 10-11 kiaccos,
cucTeMaTu3alus 3HaHHi:
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLN63

89

Ob6o6maromee nmosTopenue 11
MOHATHUI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CHUCTEMaTU3alMs 3HAHWUMN:
"O6beM MHOrOrpaHHuka"

https://m.edso0.ru/B85S7VDTC

90

O6o6m1aromee nmosropenue 11
HOHSTHI 1 METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 10—11 knaccos,
CUCTEMATU3ALNs 3HAHUM:
"O0beM MHOTOTpaHHUKA"

91

O6o6mmatomee nopropenue 11
MOHATUH U METOJOB Kypca
reomerpuu 10-11 kiaccos,
crucTeMaTu3alus 3HaHHi:
"[Tnomaay mnOBEpXHOCTU U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6m1aromnee nopropenue 11
MOHSATUH U METOJOB Kypca
reomerpun 10—11 xnaccos,
CUCTEeMaTH3alusl 3HAaHHH:
"Tlnoniaay MOBEpXHOCTU U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/JG1DJ5S0NK

93

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/GXZMP89GD

94

Wtorosas koHTpoJibHAs paboTa

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpEHME, 0000IICHHE U
cucTeMaTH3amus 3HaHui

https://m.edsoo.ru/UI26CB4 XL

96

Hcropus pa3surtus
CTEPEOMETPUHU KaK HAYKH U €€
pOJIb B PA3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/IESALO6BS5

97

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

Hctopust pazButus
CTEpPEOMETPUH KAK HAYKH U €€
POJIb B Pa3BUTHU COBPEMECHHBIX
WH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT U1

https://m.eds00.1u/41 X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHHA COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/4APGHOJYAH

100

Ucropus pazButus
CTEPEOMETPUH KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus passutus
CTEPEOMETPUHU KaK HAYKH U €€
pOJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsieMble MpeIMeTHBIE Pe3YIbTATHI 0CBOCHHS 0CHOBHOMM
NPOBEPSIEMOT0 .
00pa30BaTeJILHOI MPOrPAMMBI CPEIHEr0 001IEro 00pa3oBaHUs
pe3yJabTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHSATHSIMH: TOYKA, IPAMasi, IIIOCKOCTh
79 [IprMEHATh aKCHOMBI CTEPEOMETPUM W CICICTBUS M3 HUX IPH PELICHHH
' reOMETPUYECKHX 3a71a4
73 OnepupoBaTh IOHATHUAMH: MAPAIUIENBHOCTE U IEPIEHAUKYIAPHOCTD
' IPSMBIX U IIOCKOCTEH
4 KnaccupuuupoBaTh B3aUMHOE PACIOJIOKEHUE IMPIAMBIX U IUIOCKOCTEN B
' POCTPaHCTBE
OnepupoBaTh IMOHATHSAMH: JBYIPAHHBIA yrojl, 'paHd JABYTPaHHOIO yIJa,
7.5 pedpo IBYIPaHHOrO yria, JMHEHHBIA yroJl JBYIPaHHOTO yIJia, TpajaycHas
Mepa JBYIPaHHOTO yIiia
6 OmnepupoBaTh MOHATHSIMH: MHOTOIPAHHHK, BBINYKJIBIA M HEBBITYKJIBIHA
' MHOTOIPaHHHK, JIEMEHTHI MHOTOTPaHHHUKA, IPABUIILHBIA MHOTOIPAHHUK
. Pacno3naBath OCHOBHBIE BMIbI MHOIOTPAaHHUKOB (IMpaMujaa, HpU3Ma,
' HPAMOYTOJIBHBIN MapauIelenune, Kyo)
KnaccupuuupoBaTh ~ MHOTOIDaHHMKH,  BBIOMpas ~ OCHOBaHMs  JUIs
7.8 Kiaaccu(uKauy (BBIIYKIIBIE W HEBBITYKIIbLIE MHOIOTPAHHUKH, IPABUIILHEBIE
MHOTOIPaHHHUKH, IIPSIMBIE U HAKJIIOHHBIE TIPU3MBI, TapaLIeIeIIUIIEb])
7.9 OnepupoBaTh MOHATHIMH: CEKYIIAs IIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHATH MPHHIMIILI IIOCTPOEHUSI CEYEHUH MHOTOIPAHHUKOB, HCIOJB3YSI
' METOJI CIIEJIOB
CTpoUTh CeUeHUS MHOTOIPAHHUKOB METOAOM  CJIENOB, BBIIOIHATEH
7.11 (BBIHOCHBIE) IIOCKUE YEPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUIYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemarh 3aJauv Ha HAXOXKAECHHE I'E€OMETPUYECKUX BEIMYMH 0 00pa3Lam
WM aIrOpuTMaM, NPUMEHSS W3BECTHBIE AHAJIMTUUECKUE METOHBI IPU
7.12 pElIEHHH  CTAaHJAPTHBIX  MareMaTHMYeCKUX 3a7a4 Ha  BBIYMCIIEHHE
PAaCCTOSHMI MEXKIY IBYMS TOYKAMH, OT TOYKH IO IMPSAMOM, OT TOYKHIO
IUIOCKOCTH, MEXK/TY CKPEIMBAOIUMUCS IPAMBIMU
Pemarh 3aJa4v Ha HAXOXKIECHHE I'€OMETPUYECKUX BEIMYMH 10 00pasnam
713 WIM aIrOpUTMaM, NPUMEHssS W3BECTHBIE aHAJIMTUUECKUE METOIBI IPU

peliCHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAOIUMUCA IPAMBIMU, MCEKIAY HpﬂMOﬁ N IINIOCKOCTBIO,




MCIKAY IIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boraucisats 00bEMBI U IIomaan HOBCpXHOCTGﬁ MHOT'OI'PaHHUKOB (an3Ma,

7.14 nMpaMmia) ¢ IOpUMEHEeHHeM (GOpMyJl, BBIYUCIATH COOTHOUICHHS MEXIY
IJIOUIaIIMU TOBEPXHOCTEN, 00bEMaMHU MOTI00HBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh TOHSATUSAMH: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh H
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIOCKOCTh CHMMETPHH (PUTYPHI
W3Bnekarp, mpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH HH(POpMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TeOMeTpudecknx ¢urypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKax
[IpumenaTs reomerpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a1a4, MPEIOJIaraloluX HECKOJBKO NIaroB pELICHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopme
718 [IpuMeHnsaTh mpocTeiiline MporpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBomUTE TpUMeEpPHl MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
' KHU3HU, pacliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsATh MOTy4YeHHBIE 3HAHWUS Ha MPAKTHKE: aHATU3UPOBATH PEAIbHBIC
CUTYallMu ¥ MPUMEHSITh U3yUCHHbIC TTOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHUPOBAHHOW MPOOIEMBI, MOAECTUPOBATH PEallbHbIC
7.20 CUTyallUM Ha SA3bIKE T'€OMETPHUM, HCCIENOBATHh IIOCTPOCHHBIE MOJECIH C
UCTOJIb30BAHNEM I'€OMETPUUECKUX MOHATUN U TEOpeM, armapara ajareopsl,
pemiate  MpakTUYeCKHe  3a7auyd,  CBSA3aHHBIE C  HaXOXJIECHUEM
T€OMETPUUYECKUX BETUINH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepPsieMOro .
00pa30BaTe/IbHOW NMPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJjbTara
6 I'eomeTrpus
OmnepupoBaTh MOHATHAMH: HUJIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yroIlue
6.1 UWIMHAPUYECKON TOBEPXHOCTH, LWIMHAP, KOHUYECKAash MOBEPXHOCTb,
o0pa3zyromye KOHNYECKOH MOBEPXHOCTH, KOHYC, cepuyeckas MOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (MHITUHAP, KOHYC, cepa u map)
6.3 OOBACHATH c1IOCOOBI TOJTyUEHUS TeJl BpallleHus
6.4 KinaccudumupoBats B3auMHOE paciosiokeHUe CPephl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMU: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, ApPOBOM CJI0M, OCHOBAHHUE IIAPOBOIrO CJIOS, BHICOTA LIAPOBOrO
CJI0s1, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W TUIOMIAAM  TMOBEPXHOCTEH Tl  BpalleHus,




TreOMCTPHUYCCKHUX TECJI C IPUMCHCHUCM (I)OpMyJ'I

6.7

OnepupoBaTh TMOHATHSIMH: MHOTOTPDAaHHUK, BIHCAaHHBIMA B cdepy u
ONMCAaHHBIN OKOJO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHHUK HJIM TEJIO
BpaIlieHus

6.8

BBIYHCIATE COOTHOMICHHUS MEKIY TUIOMAIIMA MTOBEPXHOCTEH U 00BEMaMH
MOIOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (QUTYphl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BoImonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKHM U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (uTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYCHHS Tell
BpallleHU

6.11

W3Bnekarb, HWHTEPIPETHPOBATH M MPEOOpPa3oBBIBaTh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (uUrypax, NpeICTaBICHHYIO Ha
4epTeKax U pUCYHKAxX

6.12

[IpumenaTs reomerpuueckue (ATl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPENOoJIaraloluX HECKOJBKO IIaroB pEIIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIHSITB l[eﬁCTBHH CIIOKCHUA BCKTOPOB, BBIYUTAHUA BCKTOpOB nu
YMHOXEHHUSI BEKTOpa Ha 4YHUCIIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHU
o0agaroT

6.15

[TpuMeHATH MpaBUIIO NapasieNenuIena npyu ClI0KeHUH BEKTOPOB

6.16

OHCpHpOBaTB IMOHATHUAMUK: ACKAPTOBBI KOOPAHMHATBEI B IIPOCTPaHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATHLI BEKTOpPA, YI'OJl
MCKAY BCKTOpaMH, CKaJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJTAHAPHBIC BEKTOPLI

6.17

Haxomute cymmMy BEKTOpPOB W NpPOU3BEICHHE BEKTOpa Ha YHCIO, YTOI
MEXJly BEKTOpaMH, CKAJIAPHOE IPOU3BEACHUE, PAaCKIaAbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3aZIaBaTI> IMJIOCKOCTb YPABHCHUECM B IleKapTOBOfI CUCTEMEC KOOPpANHAT

6.19

Pemats HpOCTGfIHIPIG reoOMCTPpUYCCKUC 3aJa4 Ha IMPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOI'O METO1a

6.20

Pemrats 3aJa4d Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH U
HaXO0XIACHUEC T'COMCTPHUUCCKUX BCIWYHH IIO o6pa3uaM I aJIrTOPpUTMam,
IIPUMCHAA HN3BCCTHBIC METOBI npu peIcHNNn CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4d

6.21

IIpuMeHsATs HpoCTEHIIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIIEHUH CTEPEOMETPUUECKHX 3a]1a4

6.22

HpI/IBOIlI/ITB OpUMEPbI MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IIpUpOAC U
KHN3HH, paCliO3HABATh IIPOABIICHUC 3AKOHOB I'COMETPHU B UCKYCCTBEC

6.23

HpI/IMeHHTB IIOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIUM3UPOBATH PCaJIbHBIC




CUTYyallMu ¥ MPUMEHATh U3YUCHHbIC OHATHUS B MPOLIECCE MTOUCKA PELICHUS
MaTeMaTH4ecKu cHopMyIHMpOBaHHOM MPOOIEMBbI, MOACTUPOBATH pEalIbHbIE
CUTYyallUl Ha $S3bIKE TE€OMETPHH, HCCIIEIOBATh IMOCTPOCHHBIE MOJEIU C
WCIOJIb30BAHUEM T€OMETPUUYECKUX MOHSATUN U TeopeM, ammapara aiareophl,
pemate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXJIEHUEM
T€OMETPUUYECKUX BETUINH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE mNOHATUS cTepeoMeTpun. Touka, npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
IToHsiTHE 00 aKCHOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX

7.2

B3anMHOe pacnosiokeHue MpsIMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TapAJUIEIIbHBIE
U CKpPCHIMBAIOIIUECCA  HNPSAMBIC. HapaHJICJIBHOCTb MNpsAMbIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajljIelbHbIE NPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NApAJUICIBHOCTh MPSAMOM M IUIOCKOCTU. YTIBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJI MEXKJy NPSMbIMU B HpocTpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEN:
napajuiejbHble IUIOCKOCTH, CBOMCTBAa NapajUieNbHbIX IUlocKocTel. I[lpocrelimue
MPOCTPAHCTBEHHBIE (UTYpPHl HA TIUIOCKOCTH: TETpadap, KyO, mapajieenumnes,
MMOCTPOEHUE CEUYECHU I

7.3

[leprieHAUKYIApHOCTh MPSMOW U IJIOCKOCTH: NEPIEHIUKYJSpPHbIE NpsIMblE B
IIPOCTPAHCTBE, NMpPSMbIE MapajuIebHbIE U MEPIEHANKYIAPHBIE K IUIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEeHANKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJI MEXy NMPSAMOM U IUIOCKOCTHIO, IBYTPAHHBIN
yIOJ1, JUHEHHBIN yroa IByrpaHHoro yria. [lepnenaukynisp U HaKIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JBYX
IJI0CKOCTEN. Teopema 0 TpEX NepHeHaUKYIIApax

7.4

[lonsiTHE MHOIrOrpaHHHMKAa, OCHOBHBIE DJJEMEHTHI MHOTOIDAaHHUKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
[pU3Ma, TpaHU M OCHOBAHUS INPHU3MBI, MpsiMasi U HAKJIOHHAas INPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyronbHbIi MapajiesenuIes] u
ero cpoicrtBa. [Impammpa: n-yrosipHas nupamuaa, rpaHd M OCHOBAHHME IHPAMHU/IBI,
OOKOBast W TIOJNHAs TOBEPXHOCTh NMHPAMH[BI, NMPABWIbHAS M yCEUEHHAs MHpaMHIA.
OnemeHTl MNpu3Mbl M nupaMmuipl. IIpaBuibHBIE MHOTOrpaHHUKU: TIOHATHE
MPaBUJIBHOI'O MHOIOTPaHHUKA, IIpaBUJIbHAs IpuU3Ma M IPaBWIbHAs MNUPAMHIA,
[paBUJIbHAS TPEYTOJIbHASI IUPaMKJIa U IPaBUIbHBIN TeTpasap, kyO. I[Ipeacrasnenue o
IIPaBWJIBHBIX MHOTIOIPAaHHUKAX: OKTaj’ap, AoAeKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TUPaAMUbI

7.5

CI/IMMCTpI/IH B IMPOCTPAHCTBC.: CUMMETPHUA OTHOCUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OJEeMEHTBI CUMMCTPUHU B nupaMujaax, nmapajuiejacnuieaax, MMpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbrunciienue 3JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrasl. [liomanas
OOKOBOI TOBEPXHOCTH U MOJHON MOBEPXHOCTH NMPSIMOI MPU3MBI, IIOLIA/ (b OCHOBAHUH,




TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi pu3Mbl. [1nommans O0KOBOI MOBEPXHOCTH U
MIOBEPXHOCTH INPABUIBHONW NMHUPAMHUIBI, TEOPEMA O IUIOIIAAU YCEUEHHOW NMUPaMUIBbIL.
[Tousitue 06 00péMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAISIMHU ITOBEPXHOCTEH,
00bEMaMU MOOOHBIX T

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

[{unusapryecKas MOBEPXHOCTh, 00pa3yrolIue HUIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOW TOBEepXHOCTH. LlummHAp: OCHOBaHHMSI M OOKOBas IMOBEPXHOCTH,
oOpasytomas 1 0Ch, IO b OOKOBOW 1 MOJHOW MTOBEPXHOCTH

6.2

Konnueckast moBepXxHOCTh, 00pa3yIonine KOHUIECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpasyromas ¥ OCh,
ionaab OOKOBOM W TOJIHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasymoluue u
BBICOTA, OCHOBAHUSA U OOKOBAsi MOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, Iuamerp, IIonaas MoBepXHOCTH cdephl. B3anmHoe
pacnionokeHre chepbl ¥ IUIOCKOCTH, KacarelbHas IUIOCKOCTh K cdepe, IUIoNab

cdepsl

6.4

I/1306pa>1<eHI/Ie TCJI BpalllCHUs Ha MIJIIOCKOCTHU. PaSBépTKa MUJIIMHApPA 1 KOHYCa

6.5

KomOuHanmu ten BpaeHus 1 MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCaHHBIN OKOJIO
cdepsl, cepa, BIucaHHasi B MHOTOT'PaHHUK, WM TEJIO BpallleHus

6.6

[Tonsitue 06 oOwnEme. OcHOBHBIE CcBoiicTBa 00bEMOB Ten. Teopema 00 o0OBnEME
NPSIMOYTOJIBHOTO MapaieNienuena u cieacTBus u3 He€. O0bEM NWIMHIpPA, KOHYyCA.
O6BEéM mapa u rwiomazab chepbl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMIECHHS MEKIY TUIOMIASIMUA TTOBEPXHOCTEH,
00bEMaMu MOAOOHBIX TET

6.8

Ceuenuss munuHApa (MapajulelbHO M TEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUCHHUS 11apa

6.9

Bektop Ha mockocTd U B mpocTpaHcTBe. (CoOKeHHE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoxeHune BekTOpa Mo TpEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3aaay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsimoyronbHas cucTemMa KOOpAMHAT B THpocTpaHcTBe. KoopauHaTel BeKTOpa.
[IpocTeiimine 3agaum B KOOpAMHATaX. YToid Mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKIY MNPSIMBIMA M TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMSA K MPEAMETHBIM pe3yJbTaTaM OCBOCHHS
MpoBepsieMOro OCHOBHOM 00pa3oBaTe/IbLHON MPOrpaMMbl CpeHero 0011ero
TpeOOBaHUA o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, aJITOPUTMAMH  pEIICHUS 3aj1ad;
ymeHue GOopMyIUpOBaTh M ONEPUPOBATH MOHITUAMHU: OIpE/IEICHUE,
akcuoMa, TeopeMa, CIEACTBUE, CBOMCTBO, MpHU3HAK, JOKAa3aTEIbCTBO,
pPaBHOCWIbHBIE (POPMYJIHMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE W NPOTHBOIOJOKHOE YTBEP)KIECHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTH4YeCKOH HHIYKIUU;
MIPOBOJIUTH J0KA3aTEIbHBIE PACCYXKIACHUS MPU PELICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IIPaBUJIBHOCTb  PACCy’KJIEHUN; YMEHHE ONEpUpPOBATH
MMOHATUAMU: MHOXECTBO, IMOAMHOXCECTBO, OIICpallMd HaJl MHOXKXCCTBAMU,
YMEHHE UCMHOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar A
OMMCaHUsl PEAIbHBIX MPOLECCOB U SIBJICHUN U MPU PELICHUU 33/1a4, B TOM
YUCJIC U3 ApYTIux y‘-IC6HBIX npeaAMETOB; YMCHUC OIICPUPOBATH IMOHATHUAMU:
rpad, cBs3HBIN rpad, AepeBo, MUK, rpad Ha IMIIOCKOCTH; YMEHHUE 3a1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHU; HCIIONB30BaTh rpadbl MpH

pelICHUN 3a1a4

YMeHre omnepupoBaTh TOHATHSAMH: HATypalbHOE YHCIIO, LEN0e YHCIIO,
CTETEeHb C LIEJBbIM MOoKa3aTeleM, KOPEeHb HaTypalbHOW CTETEeHU, CTETIEHb C
palluOHAJIBHBIM IT1OKAa3aTCJIEM, CTCICHBL C I[GP'ICTBHTGHLHBIM IIoKaszarcJieM,
jmorapudM dYHCIA, CHHYC, KOCHHYC W TaHTCHC MPOU3BOJIHHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
2 qrCcell; YMEHHE HCIIOIh30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00N
NCIUTEIb W HauMeHbIIee o0Ilee KpaTHOoe, alIroputM EBkimmma mpu
pelICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHHE BBITIOHATH BBIUMCIICHUE 3HAYCHUN U TIPE0Opa3OBaHHMS
BBIPOKEHUI CO CTEMEHSIMH M JiorapudmMamMu, MpeoOpazoBaHus IPOOHO-
panrOHaJIbHBIX BI)Ipa)KeHI/If/'I; YMCHHUEC OICpHUpPoOBaATH IIOHATUAMMU:

IoCIea0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI mporpeccus, reoMeTprudcCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAas T€OMETpPHUYECKas IPOrpeccus;
YMEHHUE 33/1aBaTh II0CIECAOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (POPMYI; YMEHHE ONEpUPOBATH MOHATUSAMHU: KOMIUIEKCHOE
YHUCIIO0, COMNPSKEHHBIE KOMIUJIEKCHBIE 4YHCIA, MOIYJb M apryMeHT
KOMIUIEKCHOTO ~ 4Mcia,  (opMa  3alUCHM  KOMIUIEKCHBIX  YHCel
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpamyeckas); yMeETb
MIPOU3BOJUTE apU(PMETUUECKUE IEHCTBUS € KOMIUIEKCHBIMHM YHCIaMHU;
IPUBOANUTH MPUMEPHI MCIIOJIb30BAaHM KOMIUIEKCHBIX YHCEI; OIEepUpOBaTh
HNOHATHAMM:  Marpuua 2x2  wu 3x3, onpenenuTenb  MaTpULBL,

FCOMeTpI/I‘IGCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMeHue onepupoBaTh IOHATUSMH: pPaLUMOHANbHbIE, HpPpALMOHAJIBHBIE,
noKa3arelibHble, CTENEHHbIe, JiorapuMuieckue, TPUTOHOMETPHUECKHUE
YpaBHEHMsSI M HEpPABEHCTBA, MX CUCTEMbl; YMEHHUE OIEPUPOBATH
MOHATHSMH: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUH M HEPaBEHCTB, pPaBHOCHUIBHOCTb
YpaBHEHUI, HEpPaBEHCTB M CHCTEM; YMEHUE peularb YypaBHEHUS,
HEPABEHCTBA W CHCTEMbI C TOMOIIBIO pA3IMYHBIX MPUEMOB; pELIaTh
YpaBHEHMs, HEpaBEHCTBA M CHUCTEMBbl C [apaMeTpoOM; IMPUMEHSATh
yYpaBHEHMs, HEPABEHCTBA, MX CUCTEMbI AJISl PELIEHUS MaTeMaTHYeCKHX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacreit HAYyKU U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBarh HOHATUAMM: (DyHKIMs, 4YETHOCTh (YHKLUHU,
NEPUOUYHOCT (DYHKIUH, OTrPAaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HauOosbllee W HaMMEHBIIee 3HAYCHHS
(GYHKIMM Ha TPOMEXKYTKE, HempepbIBHAs (DYyHKIHS, aCHMOTOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpas MPOU3BOAHAA (DYHKIMH, T€OMETPUUECKHI U
¢u3nyeckuif CMBICI TIPOU3BOJHOM, TMepBOOOpa3Has, ONpeneIEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QyHKUUH; yMEHHE
BBIUUCIIATH  MPOU3BOAHBIE  CYMMBI, HIPOHM3BEACHHS, YacTHOTO W
KOMIIO3ULMN (DYHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMH; YMEHHME HaXOJUTh MPOM3BOJIHBIE 3JEMEHTApHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBaHMS (DyHKIHA,
HAXOJUTh HAWOONBIINE W HAWMEHBIIWE 3HAUYCHUS (YHKIHA, CTPOUTH
rpadyKd MHOTOYIEHOB C HCIIOJIb30BAaHHEM ammapara MaTeMaTH4eCKOro
aHaJaM3a; NPUMEHATh TPOU3BOAHYIO [UI HAXOXKICHHUS HAWITy4dIIero
pelIeHusT B MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHUYECKUX U

bu3nUecKuX 3a7adax; HAXOJUTh IUIOMAIN M 00BEMBI (PUTYDP C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL MNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIBI0 AU PepeHITNATHHBIX YPABHCHHIA

YMeHune onepupoBath NOHATUAMU: Tpaduk GyHKIUH, oOpaTHas GyHKIIHS,
KoMITo3uiusi (pyHKIuUH, nuHeiiHas (QYyHKUMSA, KBaJpaTU4Has QyHKIUS,
panvoHanmbHast (QYHKUUS, CTENeHHas (YHKIUS, TPUTOHOMETPUYECKUE
dbyHKIMM, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIMHU, IMMOKa3aTelbHAs W
norapupmuueckass (QYHKLUMH; yMEHHE CTPOUTh TpapuKH H3YyUEHHbIX
GyHKUMHA,  BBINONHATH  NpeoOpa3oBaHust  rpaduKoB  (QYHKUHUH,
WCTIOJB30BATh TPAPUKH I W3YYEHUS TPOILECCOB M 3aBUCHMOCTEH, MPHU
pelIeHUH 337ad U3 JAPYrMX y4eOHbIX NPEAMETOB U 3aJad M3 pealbHOMN
KM3HHM; BbIpaKaTb (OPMyJaMH 3aBHCHUMOCTU MEXIY BEJIUYHHAMM;
MCIOJIb30BAaTh CBOWCTBA U TpauKH (QPYHKIUH Ui peuleHus ypaBHEHMH,
HEPaBEHCTB M 3a/a4 C MapaMeTpaMH; H300paxxaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEIIEHUN YpPaBHEHUM, HEPABEHCTB U UX CHCTEM

VYMmenue peliaTb TCKCTOBBIC 3ada4d pPa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTHI, JOJIM W YaCTH, Ha ABHXKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
yCiayr, HaJloTu, 3ala4u U3 obnactu YIIPpaBJICHUA JIUYHBIMH U CeMEHHBIMU
(I)I/IHaHCElMI/I); COCTAaBJIATHL BBIPAKCHHUS, YPABHCHUA, HCPABCHCTBA M HX
CUCTCMbI IIO YCJIOBUIO 3aJa4yu, HCCICIOBATH IMOJIYUCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHO)IO6HOCTI) PE3YJIbTATOB; YMCHHC MOACIUPOBATH
pC€aIbHBIE CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPpAXXCHUA,
YpaBHCHUS, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4H, UCCIICAOBATDH
MMOCTPOCHHBIC MOACIHN C HUCIIOJIB30BaHUECM arrapara a.]IFerbI,

MHTEPIPETUPOBATH ITOJYUYEHHBIN PE3YJIBTAT

YMeHue omnepupoBaTh MOHATUAMHU: CpelHee apu]MeTHuecKoe, MeauaHa,
HanOoJpIIee M HAUMEHbIIIEE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE HW3BJIEKaTh, MHTEPIPETHPOBATH
nH(pOopMaIIKIO, TIPEACTAaBICHHYIO B TaOIUIaX, Ha qUarpaMmax, rpapukax,
OTPa)KAIOIYyI0 CBOMCTBA pEAJIbHBIX MPOLECCOB U SIBJIECHUH; MPEACTABIATh
nHGOpPMALIMI0O C TOMOUIBIO TabMWI] M JAWarpamMM; HCCIEI0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM TIpadUuyecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Irpa)UyecKu MCCIIEOBATh COBMECTHBIE

HAOJI0IEHUS C TOMOIIBIO JMAarpaMM pacCeUBaHUs U TMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIM OIBIT M Cly4alHOE

C06BITI/IG, BCPOATHOCTDH CHy‘I&fIHOl"O CO6I>ITI/I$I; YMCHHUC BBIYHUCIIATH




BEPOSATHOCTh C MCIIOJIb30BAaHUEM TpaUUecKuX METOJO0B; HPUMEHSThH
(bopMyJBI CIOXEHUS W YMHOXKEHHUS BEpOATHOCTEH, (PopMylly MOIHOM
BEPOATHOCTH, GpopMyny bepHymnu, komOUHaTOpHbIE (AKThl U (OPMYJIBI;
OLIEHUBAaTh BEPOSTHOCTH pEaIbHBIX COOBITUH; YMEHHE OIEepUpPOBaTh
NOHATUAMM:  ClIydaiiHas BEJIMYMHA, paCIpPENE/ICHUE BEPOSTHOCTEM,
MaTeEMaTHYECKOE O0)KHMJaHUE, IUCHEPCUs M CTaHJApPTHOE OTKJIOHEHUE
CllydailHOM  BeNMYUHBL, (QYHKUIUU paclpeneieHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, TIOKA3aTEIbHOTO U HOPMAJIBbHOI'O paclpe/ielieH!; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACIpPENEICHUN JUIsl pEelIeHUs 3a/1ad;
3HAaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIIMX YHCENl, METOABI BEIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHHE TPUBOAUTH MPUMEPHl TMPOSBICHUS 3aKOHA
OOJIBLIIMX 4YKMCEI B IMPHUPOJIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATUAMH: COYETAHHUE, NEPECTAHOBKA, YHCIO COUYETAHMM,
YUCIO  NEPecTaHoBOK; OuMHOM  HbloTOHA;  yMeHHEe  NPUMEHSTh
KOMOMHATOpHBIE (PaKThl U PACCYXKACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEAIBbHBIX COOBITUI; COCTAaBIIATh BEPOATHOCTHYIO MOAEIb U

MHTEPIPETUPOBATh MOJYUYCHHBIH pe3ysbTar

YMeHue omepupoBaTh MOHSATHAMH: TOYKa, TpsMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIy4, BEJIHMUMHA YT, IUIOCKUHA YroJl, ABYTPaHHbIN
yroJ, TPEXTPAHHBIA YroJl, CKPEUIMBAIOIIHUECS TpsIMble, MapajlIeIbHOCTh U
MEePIEHANKYJISIPHOCTh TPSMBIX U TJIOCKOCTEH, Yroid MEXIy NpSIMbIMH,
Yrojl MEXAy TpsSMOM ¥ TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU,
paccTossHue OT TOYKH A0 IUIOCKOCTH, PACCTOSHHE MEXIy MPSIMBIMU,
PAcCTOSIHUE MEXKIYy IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUH
3aa4 u3yueHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTEMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIWYHMH, pellaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHUK, MPAaBUIBHBI MHOTOTPaHHHK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHUpamMuaa, (uUrypa M IOBEPXHOCTb
BpalleHHs], UIMHIP, KOHYyC, map, cdepa, miomans chepsl, IUIOmaIb
MOBEPXHOCTH THUPAaMUJbI, TMPHU3MbI, KOHYyCa, IWIHHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO  TapaJUIeeUIIea, HTHUPAMUJIbI, TPHU3MBI, LHWIHHIPA,
KOHycCa, Imapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IWIMHIPA,

nmapajjiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUeHHE
MHOTOT'paHHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUIYpBHl M MOBEPXHOCTHU
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE NPHUMEHATh CBOMCTBA reOMETPUYECKUX (UTYpP, CAMOCTOATENBHO
(bopMynHMpoBaTh ONpeAeIeHNs U3y4yaeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOWCTBAaX M MpHU3HAKAX T'€OMETPUUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTh MWX; YMEHHE NPOBOIUTH Kiaccupukanmuioo Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATh HEOOXOIAUMBIE JOMOJHUTEIbHbIC

MOCTPOEHUS
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YMeHrue omepupoBaTh TOHSATHUSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHS Ha IJIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TmpeobOpa3oBaHue TOM00MsA, TMMOJOO0HBIE QUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIE W IMOA0OHBIE (UTYpHL, B TOM YHCIE€ B TPUPOJE,
HCKYCCTBE, apXUTCKTYPEC, UCIIOJIB30BATh TCOMETPUICCKUEC OTHOLICHUA ITPHU
pelIeHHH 3aJad; HaXOJIUTh T€OMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
wionaab, 00bEM) MU peUIeHUH 33134 U3 APYTUX YUeOHBIX MPEIMETOB U
nu3 peaﬂbHOfI KU3HHU, YMCHHC BBIUYUCIIATH TCOMCTPHUUYCCKUC BCIIMYUHBI
(mHA, yroiu, MIOMmAgs, O0BEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI U METOJbI, B TOM YHCIIC: IUIONIA[h MOBEPXHOCTU
MUpaMubl, MPU3MBI, KOHYycCa, IMUIMHIPA, MIomanb cdepbl; 00bEM KyOa,
MPSAMOYTOJABHOIO Iapajuielenuiena, IUpamMuIbl, MPU3MBI, LHAIMHIPA,

KOHYCa, 111apa; yMEHHE HaX0AUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYp
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YMeHue onepupoBarh MOHATUSAMU: MPSAMOYIOJIbHAs CUCTEMA KOOpPIUHAT,
BEKTOp, KOOpAMHATBI TOYKHM, KOOPJIMHATBI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpPAa Ha YHUCIO, DPA3JIOKEHHE BEKTOopa Mo Oasucy,
CKaJsIPHOE IIPOM3BEIEHUE, BEKTOPHOE IIPOU3BEACHHUE, YIrOld MEXKIY
BEKTOPAMH; YMEHHE HCIIONIb30BaTh BEKTOPHBI U KOOPAMHATHBIM METO[

A pEIICHUA TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyrux y‘-I66HI)IX npeamMeToB
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YMmeHue BLI6I/IpaTI> HOI[XOILSIH_[I/Iﬁ MCTOJ I pCIICHUA 3ala4yU; IOHUMAaHUC
SHAYUMOCTH MATCMATHKW B HU3YYCHHU NPUPOJHBIX U O6HI€CTB€HHI)IX
mpoueccoB H ﬂBHeHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOJUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAyKU




INEPEYEHD 2JIEMEHTOB COJAEPXAHUA, ITPOBEPAEMBbIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbhsle u nensie yncna. [IpusHaku eMMOCTH LENbIX YUCEI
12 Paunonanbupie uucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, MPOIEHTHI,
‘ OeCcKOHEYHbIE TIepUOAUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J{eHCTBHs ¢ apu(MeTHIECKUMH
' KOpHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenens ¢ HenbiM nokasareneM. CTeneHb ¢ paluoHaIbHBIM MOKa3aTeneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTAaHT'€HC YKUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnunbie U HaTypaJIbHBIC JTOTapU(MbI
JeiictButenbubie  yucna. Apudmerndyeckue omnepanuu ¢ JIeHCTBUTECILHBIMU
1.7 gucnamu. [IpuOnmkEHHbIC BEIYUCICHIS, TIPABUIIA OKPYTIICHMS, IPUKUIKA U OI[EHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEHUN
1.9 KowmmnekcHsie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enwie n 1poOHO-palIMOHATILHBIC YPAaBHCHHS
2.2 HppanmonanbHupie ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHUS
2.4 [TokazaTenpHbIC U TOrapUMUUECKUE YPABHEHUS
2.5 Henble u 1poOGHO-panioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEPAaBEHCTBA
2.7 [ToxazarenbHble U TorapupMUUECKie HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBEHCTBA
2.9 CucreMbl U COBOKYTHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TMHEUHBIX YpaBHEHU. ONpeaeuTeb MaTPHUIIhI
3 OyHKIHUH U TpaduKu




Oynkius, crnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aumuHo oOpaTHbIE

> ¢ysnkuuu. Yérneie u HeuétHele pyHkuuu. [lepuoauueckue GpyHKIM
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymn ¢yHKmmm.
19 [lpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.
' MaxkcumMyMbl U MUHUMYMBI (QyHKIuU. HawmOomnbiiee W HanMEHbIIEe 3HAYCHHE
(GYHKIMA Ha TPOMEKYTKE
313 CreneHHass (QYHKUMS C HaTypajJbHbIM M LEJNbIM IOKa3areneM. EE cBoiicTBa u
‘ rpa¢uk. CBoiicTBa 1 rpauk KOpHS n-0i CTETIEHU
34 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U IpapUKU
3.5 [NokazarenbHas u norapudmMudeckas GyHKINU, UX CBOWCTBA U TpapuKu
1.6 Toukm paspeiBa. AcumnToTel TpadukoB GyHkiuid. CpoiicTBa (QYyHKIIUH,
' HENpEepbIBHBIX Ha OTPE3Ke
3.7 [locnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TTIOCIIEAOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuuecKkas nmporpeccuu. @opmyiia ClI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnas Gpyukiuu. [Ipon3BoaHbIe lIeMEHTAPHBIX (GYHKIUN
[IpumeHeHHe MPOM3BOAHON K HCClIeAOBaHHIO (YHKIMM HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxnenue HanOoOJbIIEro U HAUMEHBIIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [lepBooOpa3znas. uterpan
5 MHOxeCTBa U JIOTUKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. [lnarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomeTrpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaICHUSI
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






