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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBisIETCS OAHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHMs, TaK KaKk 00CCIIEYNBAECT BO3MOKHOCTh M3YyUCHHS JTUCIUILUTHH
€CTECTBEHHO-HAYYHOW HAIMpPAaBICHHOCTH W NPEAMETOB T'YMaHUTAPHOTO IMKJIA.
ITockosibKy ~ JOTMYECKOE  MBIIUICHHUE, dbopmupyemMoe  TIpU  U3YUYCHHUH
00y4YaromuUMHCs TTOHATUMHBIX OCHOB T'€OMETPHH, IPH JIOKA3aTEeIbCTBE TEOPEM U
MOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPKICHUN MPHU PEIUICHUH T'€OMETPUYECKUX
3aJla4, YyMEHHUE BBIJBUTaTh W OINPOBEpPrarb THIOTE3bl HEMOCPEICTBECHHO
WCTIOJIB3YIOTCA MPHU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOrO IMKJA, B YaCTHOCTH
dbu3nYeCKuX 3a7a4.

Ilenp ocBOeHUA MPOrpamMMbl yUeOHOTO Kypca «I'eoMeTpusi» Ha yriyOaEHHOM
YpPOBHE — pa3BUTHC WHIUBUAYAIBHBIX CIIOCOOHOCTEH oOOydYarommxcs Mpu
M3y4YEHUU TEOMETPUU uepe3 o0ecrnedeHHe BO3MOXKHOCTH TIIPUOOPETCHUS U
WCIIOB30BaHUsI Ooyiee TIYOOKHX TCOMETPHYECCKMX 3HAHUH W JeHCTBUH,
crienu(PUIHBIX TEOMETPHH, B HEOOXOIUMBIX JIJIS YCIIEITHOTO MPOdeCCHOHATIBHOTO
o0pa3oBaHus, CBA3aHHOTO C UCITOJIb30BaHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMU 3a7a4aMu Kypca TEOMETPUM Ha YriayOJéHHOM YypOBHE,
PACHIUPSIOMIUMH ¥ YCHIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacIIupeHre NPeJACTaBICHUS O T€OMETPUM KaK YaCTH MUPOBOM KYJIbTYPbl U
dhopMupoBaHHE OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MUPOM,;

dbopMupoOBaHHE TIPEJACTABICHUS O TPOCTPAHCTBEHHBIX (uUrypax Kak o
BOXHEUIIINX MaTEMAaTHYECKUX MOJENAX, IMO3BOJSIONIMX OIMUCHIBATh M HM3y4aTh
pa3HbIC SIBJICHHS OKPYKAIOIIEr0 MUPA, 3HAHUE MOHATUHWHOTO anmapara o pa3aeny
«CrepeomeTpus» yaeOHOT0 Kypca TeOMETPHH;

dhopmupoBaHue YMEHUS BJIAJIETh OCHOBHBIMH MTOHSATHSIMH 0
MPOCTPAHCTBEHHBIX (UTypaX W HMX OCHOBHBIMH CBOWCTBaMH, 3HAaHHUE TEOPEM,
dbopMyllI U YMEHHE WX NPHUMEHSATHh, YMECHHUS JOKa3bIlBaThb TEOPEMBI U HAXOJHUTh
HECTaHJIapTHBIE CITOCOOBI PEIICHUS 3a/aY,

dbopMupoBaHrE YMEHHUS PACIO3HABATh HA YepTekKaX, MOJIEIAX H B peaJTbHOM
MHUpPE€ MHOTOTPAaHHMKM M TeJla BpallleHUsl, KOHCTPYUPOBATh T'€OMETPUUECKUE
MOJICIIH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOT'O ITOCTPOCHUS
MaTeMaTHYCCKUX TEOpul, (OpPMHUPOBAHHE TOHMUMAHUS POJHU AKCHOMATHUKHU IPHU
MPOBEJICHUU PACCYXKICHUH;

dbopMupoBaHHE YMEHHS BJIAJETh METOJAMH JIOKA3aTEJIbCTB M aJITOPHUTMOB
pelIeHHs, YMEHUS HX MNPUMEHSTb, NMPOBOJUTH JOKa3aTEJIbHbIE PACCYXJICHUS B
XO0JI€ PEIICHUS CTEPEOMETPUUECKHUX 3a/1ad U 33/1a4 C IPAKTUYECKUM COJICp>)KaHUEM,
dbopMupoBaHHWE TPEACTABICHUA O HEOOXOJMMOCTH  JOKAa3aTeIbCTB  IPHU



000CHOBaHUHM MAaTEMATUIECKUX YTBEPKICHUN U POJTU aKCHOMATUKH B TIPOBEACHHUU
JeTYKTUBHBIX PACCYXICHUM,

pa3BUTHE ¥ COBEPUICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEHM O0y4JaromIMXcs, MO3HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIHCKUX
YMEHUH, KpUTHYHOCTH MBINIJICHUS, MHTEpEca K U3YYCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIHMOHATBHON TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUSI pacro3HaBaTh TMPOSIBICHUS TEOMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEaNIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YYCHUU NPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUST PEATbHBIX CHUTYallMid, HCCIEIOBAHUS MOCTPOSHHBIX MOJIETEH,
WHTEPIPETAINN TTOTYYSCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMHU JTUHUSMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBusATCs: «[IpsMble ¥ TIIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHuss», «BekTopbl H  KOOPAWHATHI B
MPOCTPAHCTBEY», «J[BUKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSMU», PEICBAHTHBIMH T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJEPKATEIbHBIM JTMHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTMUECKMX yMEHHH  pacmpenensercs He  TOJbKO  TI0
coJlep KaTeNIbHBIM JIMHUSIM, HO M 10 rogaMm oOydenus. Coneprkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yinbTaTaM ocBoeHusi denepanbHol padoyeit
MPOrpPaMMBbl, paclpeeIEHHbIM MO ToAaM OOy4YeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIILHBIM BOIPOCAM 00 ydaroIIuecs
oOpamanuch HEOJHOKPATHO. OTO  TO3BOJIIET OPTraHM30BaTh  OBJIAJICHHE
T€OMETPUYECKUMU MOHSATHUSAMH U HABBIKAMU TIOCIIEIOBATENHHO U MOCTYNATENbHO, C
COOJTI0/IEHUEM TPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX MPEJCTABICHUIN 00Yy4aIOUUXCsl, pacIIupsisi U YriIyouss
e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK MI3Y4YEHHUIO TEOMETPUU HA YTITyOIEHHOM YPOBHE IMTO3BOJISICT:

co3math  ychmoBus i auddepeHnmanuu oOydeHHS,  IMOCTPOEHUS
WHIVUBUIYaTbHBIX ~ 00pa30oBaTENIbHBIX MpoOrpamMM, O0OECIeunuTh yriyonéHHOe
M3y4YEHHUE TEOMETPHUH KaK COCTaBIstoIIel yueOHoro nmpeamera «MaTemaTuka;

MOJATOTOBUTHh OOYYAIOIMIUXCS K TMPOAOHKEHUIO HW3YYEHUS MAaTEMaTHUKH C
yaéToM BbIOOpa Oymymied mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXTY
o0mM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBojutcs 204 vaca: B 10 knacce — 102 gaca (3 yaca B Heaeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIH0).



COJEP XAHUE OBYUYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, TmpsiMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosio)keHue MNOpsIMBIX B IPOCTPAHCTBE. MEPECEKaroLMecs,
napajyieJbHble W CKpeluBaronmuecss npsMbele. [Ipu3Haku ckpemmBarommxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: MTApaJIJICIbHbIC
MPsIMBIE B IPOCTPAHCTBE, MAPAILIEIIBHOCTD TPEX MPAMBIX, TAPAJUIEIbHOCTh IPAMOU
u 1iockoctu. [lapamnenbHoe W IEHTpATbHOE MPOEKTUPOBAaHHE, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBa MapaUIENbHOTO MpOeKTHUpoBaHus. M3o0paxkeHue
buryp B mapajyuieNbHON MPOEKIIMU. YTJIBl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXY NPSMBIMU B MPOCTPAaHCTBE. [lapannenbHOCTh MIIOCKOCTEN: MapalIeIbHbIE
IJIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX IJIOCKOCTEM. IIpocreiimue
MPOCTPAaHCTBEHHbIE (PUTYpHl Ha TIJIOCKOCTH: TETpadAp, MapajuleenuIie],
IIOCTPOCHUE CEYEHUM.

[leprieHAMKYIJISIPHOCTD NPAMOMN Y IUIOCKOCTH: NEPIECHANKYJIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbIE MAapAJUICIIbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, Teopema O NPsSMOWU
MIEPIICHANKYJIIIPHOU IJIOCKOCTH. OpTtoronanasHoE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.
[leprieHAMKYJISIPHOCTh  TUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
rockocter. Teopema 0 TpEX NEPIEHAUKYIIApax.

Yriael B MPOCTPAHCTBE. YIroJl MEXIY HPSIMOW M IUIOCKOCTBIO, JABYTPAaHHBIN
yroJi, JUHEHUHBIN Yroj JBYIPAaHHOrO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIC YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yriia. CBOHCTBa IIJIOCKHX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yrya. Teopembl KOCMHYCOB U CHHYCOB LIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKu

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAs PU3Mbl, OOKOBAsi U MOJHAsA MOBEPXHOCTh IMPU3MBI.
[Tapannenenunen, NOpsIMOYTOJbHBIM  NApAUICNENUANE W  €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpancTBennas teopema Iludaropa. Ilmpammma: n-yrompHas TUpaMua,
npaBwiIbHas W yceu€HHas mmpamunbl. CBoiictBa péOep M OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBuibHBIE MHOIOTPAaHHUKU. NPABWIbHAS NpPU3Ma H



MpaBWIbHAS THUPAMUIA, MPABUJIbBHAS TPEYrojbHAs MHUpAMUIAa W IPABUIIBHBIN
terpadsp, kyo0. IlpencraBnenue o TPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
NOAEKAdAP U UKOCAIP.

Boeluncienne d1€eMEHTOB MHOTOTPAHHHKOB: pEOpa, OWaroHaid, YIJIbL.
[Inomans OOKOBOl MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPAMON MPU3MBI,
IJIOIIA/lb OCHOBaHWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TPABWIBHOW MHPAMHUIBI,
TeopeMa O IUIOIIAIN YCEYEHHON MUPAMU/IBL.

CummeTpusi B MOPOCTPAHCTBE. DIJIEMEHThl CUMMETPHUHM  MPABHIbHBIX
MHOTOTpaHHUKOB. CUMMETpUs B TMPaBWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajieJenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABJIEHHBIE M IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. [IelCTBHS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBa ClIOXkEeHUsI BEeKTOpoB. CBONCTBA YMHOKEHUSI BEKTOpa Ha YHCIIO.
IlonaTHEe KOMIUTaHApHBIE BEKTOpHI. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pas3loKEHUHM BEKTOpAa 1O TPEM
HEKOMIUIaHapHbIM  BekTopam. lIpsmoyronpHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI Mexay BekTopamu. CkansipHOE MPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsiTHS: MWIMHIpPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuueckasi TOBEPXHOCTh, OOpasylolue TMoBepxHocTe. Tema BpaimieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. BsaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpaIIeHHs] Ha TUIOCKOCTU. Pa3BépTka munuuapa u koHyca. Cummerpus chepsl u
nrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Tein. Teopema 00 o00bEME
MPSIMOYTOJILHOTO TMapajuienenumnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPW3MBI, WIWHIPA, TUpaMHuIibl 1 KoHyca. O0BEM Iapa U MapoBOTO
CerMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOTorpaHHuKoB. [Ipu3ma, BhucaHHas B
MWIMHAP, OINHCAaHHAas OKojo muiauHApa. llepecedyenwe cdeppl W 1Iapa ¢
iockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,



OMMHMCAHHOTO OKOJO cdephl, cdeppl, BNUCAHHOW B MHOTOTPAHHHK WJIH TEJO
BpAaILCHHUS.

[Inomaas MOBEPXHOCTH IWJIMHIAPA, KOHYyCa, TUiomaab chepsl u e€ dacTel.
[Tonobue B mpocTtpancTBe. OTHOmIEHHE OOBEMOB, ILIOMIAJICH IMOBEPXHOCTEH
noaoOHbIX (uryp. IlpeoOpazoBanue momoOus, romoreTus. Pemienwe 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILIEHUS : CEUEHUS LIIIMHAPA
(mapayieIbHO W MEPHCHIUKYJISIPHO OCH), CEUeHHUs KoHyca (mapajuieibHbIe
OCHOBAHUIO W TIPOXOJISIINE Yepe3 BEPIINHY), CCUCHUS Iapa, METObI TIOCTPOCHUS
CEUYEHUI: METOJ CIEJ0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJ NEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu Haja BekTopamu. BekropHoe
YMHOX€HUE BeKTOpoB. CBoilCTBa BEKTOPHOrOo YMHOXEHHS. IIpsimoyronbHas
cucrteMa KoopauHat B mpoctpancTtBe. KoopauHatel Bektopa. PaznoxkeHue Bektopa
no 6asucy. KoopamHATHO-BEKTOPHBIH METOJl TPU PEIICHUH T€OMETPUUYECKUX
3a/1ad.

J{BMKeHUs] B IPOCTPAHCTBE

JBumxenus: mpoctpanctBa. OtoOpakeHus. [IBukeHuss M paBeHCTBO GUTYP.
OOmue CcBOWCTBA [IBIWKEHMA. Bwunbl [BIKEHWH: TapalljIeNbHBIA TEPEeHOC,
LEHTpaJbHas CHUMMETPHS, 3€pKajlbHasi CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxkaanckoe BOCTIMTAHHE!

c(hOpMHUPOBAHHOCTH TPAKAAHCKON MO3UIIUH 00YUYAOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  0OImecTBa,  NPENCTaBIEHUE O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IPOIEAYp TpaxJaaHCKoro obmiectBa (BBIOOPHI, OMPOCHl W APYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKIUSIMY ¥ Ha3HAYCHHEM,

2) NIaTPHOTHYECKOE BOCTINTAHHE!

c(hOpMHUPOBAHHOCTh POCCHUICKON TPaKIaHCKOW UACHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATHYECKOM IIKOJIBI,
WCIIOJIb30BaHUE JTHX JOCTIIKCHMA B JPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCITHTAHHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKH M JIEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCTINTAHHE:!

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyXJIeHUH, BOCIPUUMYIHBOCTD
K MaTEMaTHUYECKUM aCIeKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nueckoe BoCIUTAHHUE:

chOpMHPOBAHHOCTh yYMEHHUS TNPHUMEHSATh MaTEMaTUYeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0pOBBIO (370pOBOE THUTaHWE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH |
OTIbIXa, peryysipHas (pu3ndeckass aKTHBHOCTh), PU3NICCKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIILHOM J1€SITEIbHOCTBIO;

6) TpyaoBoO€e BoCIMTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHHUE IIEHHOCTH TPYIOJIOOWs, HHTEpEC K
paznu4yHbIM  chepaMm  TPO(ECCHOHATBHON  JNESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccun U pearnu30BBIBATH COOCTBEHHBIE IKWU3HECHHBIC TUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U



caM000pa30oBaHUI0 Ha TMPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTHUYE€CKON HAIIPABIEHHOCTH;

7) 3K010rHYecKoe BOCIIUTAHME!

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYphbl, TIOHUMAaHHE BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON U COLMAIBHOMN
Cpellbl, 0OCO3HaHMUE TJIO0AIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPUECHTAIIHS
HAa TIPUMEHEHHE MAaTeMAaTHYeCKHMX 3HAaHWA [UIs pelieHus 3amady B 00yiacTu
OKpY’>Karouiel cpefbl, IMJIAHUPOBAHUE IMOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM U1l OKPYIKAIOLIEH CPEBI;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS |

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©W  OOINECTBEHHOW  MPAKTUKH, IOHUMaHUE
MaTEeMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, ITaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHS LMUBWIM3ALMM, OBJIAJACHUE S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTypOl KakK CpEICTBOM MO3HAHUS MHUPA,
TFOTOBHOCTh OCYIIECTBISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBHUAYaJIbHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornyeckue aeiicTBUs .

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKKM MAaTEMATHUYECKHX
OOBEKTOB, TIOHATUH, OTHOIICHWH MEXAYy TMOHATHIMH, (HOPMYIHPOBATH
ompeeNieHNs MOHITUH, YCTaHABINWBATh CYIIECTBEHHBIN MPHU3HAK KJIaCCH(PUKAIINH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIH3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATh U  MPEOOpPa3OBLIBATH  CYXKICHUS:
YTBEPJIUTEIbHBIC U OTPUIIATEIbHbIC, €IMHUYHbIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX WU YTBEPXKJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEMN Y MPOTUBOPECUUH;

JeJaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKJIFOUYEHUMN 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITESIBHO JIOKAa3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMBIE U OT MPOTHBHOIO), BHICTPAUBATh apryMEHTAIUIO, TIPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BBIOMpATh CIOCO0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApPUAHTOB  pCIICHMS, BBIOMpaTh  Hambojee  MOAXOMANIUA ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejbcKue 1eHCTBHUSA.



MCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEILCKU WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTHBOpPEUYHE,  MPoOIIeMy,
yCTaHaBJIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, APTyMEHTHUPOBATH
CBOIO TIO3UIIMIO0, MHCHHE;

MPOBOJUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 0OBEKTaMH, SIBICHUSMHU, ITPOILIECCAMH;

CaMOCTOSATEIHLHO (POPMYIHPOBATH 00OOIIEHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONIEHWs,  WUCCIENOBAaHUSA,  OICHHBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIEcca, a TaKXKe BBIIBUTATH
MIPEATONIOKEHHUS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmei:

BBISIBIISITH JA€PUIIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX JJI1 OTBETa Ha
BOIIPOC U JJIs PEIICHUS 3a]1auH,

BBIOMpATh WH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATHU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO PA3TUYHBIX BHIIOB H
dbopm IpecTaBICHNUS;

CTPYKTYpHpOBaTh HH(OpPMAIMIO, TPEACTABIATh €€ B paslUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uH(bopMaIun o CaMOCTOSATEIHLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIe TelCTBUS

Oo0menue:

BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU H
HeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOI0 TOYKY 3pPCHHS B
YCTHBIX M TIMCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHS IO XOaYy pelISHHs 3aJlauH,
KOMMEHTHPOBATH MTOJTyYCHHBIA PE3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOW TEMBI,
npoOJieMbl, pelraeMoi 3ajadyu, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha IOHUCK
pEIIeHHs, COIOCTaBIIATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
nauainora, oOHapy>XKMBaTh Pa3IMYUe W CXOJCTBO IMO3UIMNA, B KOPPEKTHOW (dopme
bopMyIIHMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHUS,

MPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJa4ud, dKCIIEPUMEHTA, UCCISTOBAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3aja4
MIPE3EHTAIMN U OCOOCHHOCTEH ayIuTOPHH.

PeryasTuBHbIe YHUBePCAJbHbIe YUueOHbIE 1eiicTBUA
Camoopranuzanus:



COCTaBJISATH IIJIaH, AITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yIETOM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJICTh ~ HABBIKAMU  TIO3HABATCIILHON  peduieKCMH  KaK  OCO3HAHHUS
COBEpPIIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIAJACTh
criocobaMu CaMOIPOBEPKH, CAaMOKOHTPOJS IIpolecca M pe3ysibTaTa pelieHUs
MaTeMaTHUEeCKOU 3aJ1auH;

MPEIBUACTh TPYJIHOCTH, KOTOPhIE MOTYT BO3HMKHYTh NPU PEIICHUU 3a]1auH,
BHOCHUTHh KOPPEKTHUBHI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIbCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUEC PE3YyJIbTATA IICJIH U YCIIOBHUIM, OOBSICHATH MPUYUHBI
JOCTHIKEHUST WJIM HEJIOCTHXKEHUSI PE3YJbTaTOB JICSITEILHOCTH, HAXOUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeJIbHOCTD:

MMOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAITbLHOU
paboThl TMpU pEIICHUH YYEOHBIX 3a7ad, NPUHUMATH IEJIb COBMECTHOMU
NEATEeILHOCTH, TJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacrpeacisiTh
BHJIBI paboT, JOrOBapuBaThCS, OOCYXJaTh TIPOIECC M PE3yabTaT pPadoTHI,
0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B T'PYIIOBBIX Gopmax padoTsl (00CYkacHHS, OOMEH MHEHUH,
«MO3TOBBIC IITYpPMBI» W HWHBIC), BBINOJHATh CBOIO 4YacTh pabOTBl M
KOOPJMHUPOBATh CBOM JCHUCTBUS C JPYIrMMU 4YJE€HAMU KOMaHJbI, OIICHHUBATh
Ka4eCTBO CBOET0 BKJIaJIa B OOIIMI MPOJYKT IO KPHUTEPHAM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJCHCTBUA.

IMPEJMETHBIE PE3YJIbTATBI

K konmy 10 kinacca oOyJaronuiicst HAy9UTCs:
CBOOOJTHO OMEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TIPU
pEIIeHUH 337249 U TPOBEACHUHA MAaTEMaTHUSCKUX PACCYKICHHN;
NPUMCHATh aKCHOMBI CTEPEOMETPUU M CJICJCTBHUS W3 HUX NPH PEIICHUU
reOMETPUYECKUX 3a]1aY;
KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX H IFIOCKOCTEH B MPOCTPAHCTBE,
CBOOOJIHO  ONEPHPOBATh IMOHATHSMH, CBSI3aHHBIMH C  yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMA B TIPOCTPAHCTBE, MEXKIYy NPSIMOH H
TUTOCKOCTHIO;
CBOOOJIHO ONIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C MHOTOTPAHHUKAMH;



CBOOOJIHO pacIio3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAHHHKOB (TMpU3Ma,
MUpaMu/a, MPSIMOYTOJIBHBINA TapaJUICTICHIIE], KyO);
KiIaccu(UIMpoBaTh ~ MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBAaHWUS IS
KJIaccupUKaIuu,
CBOOOJTHO  OMepUpOBaTh TMOHSATHUAMH, CBS3aHHBIMH C  CEUCHUEM
MHOT'OTPaHHUKOB TJIOCKOCTHIO;
BBITIOJTHSATh napasuielibHOe, LEHTPaJIbHOE u OpTOTOHAJIBHOE
MPOEKTHpOBaHUE (UTYp HA TMJIIOCKOCTH, BBITIOJIHATH W300pakeHust puryp
Ha MJIOCKOCTH;
CTPOUTHh CEYEHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIC) TIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;
BBIUMCIISITh  IUIOMAAW  IOBEPXHOCTEH  MHOTOTpaHHUKOB  (Tipu3Ma,
MUpaMH/Ia), TCOMETPHUSCKUX TEJ C MPUMEHEHHEM (popmyT;
CBOOOJTHO OTEPUPOBATH MOHATHSAMHU: CHUMMETPHUS B TIPOCTPAHCTBE, IEHTP,
OCb M IJIOCKOCTh CHUMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsr;
CBOOOJTHO OIEPUPOBATH TOHSTHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAWHATaM B MPOCTPAHCTBE;
BBITIOJTHATh AEHUCTBUS HAJl BEKTOPAMU,
pemaTth 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOUIEHUW U
HaxO0XJICHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI H3BECTHbIE METOMbI
MIpU PELICHUH MATEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;
MPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PEHIEHUH CTEPEOMETPUUECKUX 3a/1ay;
U3BJIEKaTh, TPEOOPA30BHIBATE W HWHTEPHPETHPOBATH HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (Urypax, MPEACTaBICHHYIO Ha
YepTekax U PUCYHKAX;
NPUMEHSTh TOJYy4YEHHbIE 3HAHWS Ha [PAKTHUKE. CpPaBHUBATh U
aHAJIU3UPOBATH PEAIbHBIE CUTyallud, MPUMEHSATh U3yUYEHHBIE MOHITUSA B
mpoliecce  TMOUCKAa  PEHIeHWs  MaTeMaTH4ecKu  ChHOpMYyITHpPOBaAHHOM
npoOIeMbl, MOJETUPOBATh pEaIbHBIC CUTyallMd HA SI3BIKE TEOMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJIETU C MCIOJIb30BAHUEM T'€OMETPHUUECKUX
MOHATUN U TEOpeM, ammapara anreOpbl, peniarb MPaKTUYECKHUE 3aauH,
CBSI3aHHBIE C HAXO0XK/IEHHEM T€OMETPUUECKHUX BEJIUYNH;
MMETh NPEACTaBICHUA OO0 OCHOBHBIX ATalax pa3BUTUS T€OMETPHUM KaK
COCTaBHOM YacTH (pyHJaMEeHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyJaronuiicst HAy9uTCs:



CBOOOJTHO OMEPHPOBATH MOHSATUSMHU, CBS3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOH U c(hepudecKkoil TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYCHHUS,

OTIepUPOBATh MOHATUSIMH, CBI3aHHBIMH C TEJIaMH BpPAIICHUS . IIUIHHIPOM,
KOHyCOM, chepoii 1 mapow,

pacro3HaBaTh Tela BpamieHus (OWIMHIDP, KOHyC, cdepa W ImIap) |
OOBSACHATDH CIIOCOOBI TIOTYYECHUS T BPAIICHHUS,

KJ1acCu(DUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U TIIOCKOCTH,
BBIYHCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIlCHHUS,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHMKOB U TENl BPAIICHHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYTT,

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMHU TEIN
BpaIIeHUs] ¥ MHOTOTPAaHHWUKOB. MHOTOTPaHHUWK, BIHCAHHBIA B chepy u
OMMCAaHHBINA OKOJIO ceprl, chepa, BMUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpaICHHUS,

BBIYHCIISITH COOTHOIICHUS MEXKY IJIOMIAIIMH TOBEPXHOCTEN U 00bEMaMu
IMOJOOHBIX TE,

n300pakatb W3ydaeMble (QUTYpbI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHS,

W3BJICKaTh, WHTEPIPETUPOBATH W MpPeoOpa3oBbIBaTh HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (HUrypax, MPeACTaBICHHYIO Ha
yepTexax U PUCYHKaX,

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTRBE;

BBITIOJIHATH ONIEPAIH HaJl BEKTOPAMHU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
peniaTh TeOMETPUYECKUE 3a/1a4M Ha BBIUMCIICHUE YTIIOB MEXAY MPSIMBIMU
U TJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia TIPU PEIICHUH;
CBOOOJHO OMEpUpPOBATh TOHATHIMH, CBSI3aHHBIMH C JBIWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBU>KCHHM;

BBITIOJIHATh HU300paKEHUS MHOTOTPAHHUKOB W TEN BpAlICHHUs TIpH
MapaJuIeIbHOM  [EPEHOCE, [EHTPAIBHOWM CHUMMETPUH, 3€pPKaJIbHOM
CUMMETPHH, TPU TTOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus Moao0us;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEYCHUS UIUHAPA
(TapaJieNIbHO W MIEPIICHIUKYIISIPHO OCH), CEUYCHHUs KOoHyca (mapauieibHbIe
OCHOBAHUIO M MPOXOJIAIINE Yepe3 BEPIINHY), CEUCHHUS I1apa,;
WCIOJIb30BaTh METOJbI TIOCTPOCHHUS CEUEHHU: METOJl CIIEJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKA3bIBaTh FTEOMETPUYECKHUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuuecKkre (aKThl JUIsl PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, NOPEANOoJararollnX HECKOJIbKO IIATOB PEIIEHUs, €CIU YCIOBUS
MIPUMCHEHMS 33/1aHbI B IBHOW U HESIBHOH (hopMe;

pemars 3aJadyd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUM U
HaXO0XJCHHUE T€OMETPUUECKUX BEIINYNH;

MIPUMEHATH MPOrPAaMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  IIOJYyYEHHbIE  3HAHUS  HA  IPAKTUKE.  CPaBHUBATH,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYAIlUU, IPUMEHSITh U3YUYCHHBIC
IIOHATHUS, TEOPEMBI, CBOWCTBA B  MPOLECCE TMOUCKA  PELICHUS
MaTeMaTu4ecku  CHOPMYIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMM Ha SI3bIKE T€OMETPHUHU, HCCIENO0BAaTh MOCTPOECHHBIE
MOJIEJIA C HCHOJIb30BAHUEM TI'E€OMETPUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKHWE 3a/]add, CBS3aHHBIE C
HAaXO0XJICHUEM F€OMETPUUYECKUX BEJINYNH,;

MMETh NPEACTaBICHUA OO0 OCHOBHBIX ATanax pa3BUTUS T€OMETPHUHM KaK
COCTaBHOM 4acTH pyHIAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3/iesioB U TeM (¢ poBbie)
n/n NMPOrpaMMBbI Bcero Konrpoaenpie | Ipakruieckue o0pa3oBaTe/IbHbIE
paboThl padoThI pecypest
1 Beeznenue B crepeoMeTpHIo 23 1
2 B3anmHoe pacnosoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [NapanienbHOCTE MPSMBIX U IUIOCKOCTEH B 8
NIPOCTPAHCTBE
4 l'[epneHJlmiynﬂpHOCTL MIPSAMBIX U 25
IUIOCKOCTEH B IIPOCTPaHCTBE
5 VYTibl ¥ paccTOSHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 0000111eHHE U cUCTEMATU3aLUs 5 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacoB JJIeKTpOHHBIE
HanmenoBanue pa3esioB u TeM nupposbie
Ne n/n P Konrtpoabubie | IlpakTuuyeckne (muacbp )
NMpOrpaMMbl Bcero odpa3oBaTe/bHbIe
paboThl paboThl
pecypcnl
1 AHanuTuuecKas reoMeTpust 15 1
2 TloBTOpenue, 0606H.[6H%€ u 15 1
CHCTeMAaTH3alysl 3HAHUIH
3 O0BEM MHOTOTpaHHHKA 17
Tena Bpamenust 24
5 [Inomany noBepxHOCTU M 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBroKeHHs 5 1
7 TloBTropenue, 06001IICHHE U 17 9
cHCTeMaTH3aLusl 3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







INOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC

Ne
n/m

Tema ypoka

KoauvecTBO YacoB

KonTtpoabHbie

Bcero
paboThI

IIpakTHyeckue
padoTbI

JlaTa
U3y4YeHust

JJIeKTpOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE IPaBMIIa H300paKEHUST Ha
PHCYHKE TIIIOCKOCTH, TIapaiebHBIX
NpsIMBIX (OTPE3KOB), CEPEAMHBI
oTpeska

https://m.edso0.ru/588c85b2

ITonsTHs cTepeoMeTpun: TOUKa,
npsiMasi, IOCKOCTh, IIPOCTPAHCTBO.
OcHOBHBIE IPaBUIIA H300paKEHUS] Ha
PHCYHKE IJIOCKOCTH, NapajiebHbIX
npsIMBIX (OTPE3KOB), CEPEIMHBI
oTpeska

https://m.edsoo.ru/ddcdafc2

IlonsATHA: nepecekarouecs
IJIOCKOCTH, NEPECEeKaroIuecs npsamas
U IIOCKOCTB; NOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/eba83d84

IlonsATHA: nepecexkarouecs
IJI0OCKOCTH, NE€PECEKAIOINEC IpsMas
U IIJIOCKOCTb; IOIYTIPOCTPAHCTBO

https://m.eds00.ru/76122161

MHororpanHuKH, H300paxeHune
MPOCTEHIIHNX IPOCTPAHCTBEHHBIX
¢uryp, HecylecTBYIOIUX 00BEKTOB

https://m.edsoo.ru/db7fa53e

MHororpanHukH, H300paxeHue
MPOCTEHIINX IPOCTPAHCTBEHHBIX

https://m.edso0.ru/4284be8b




(uryp, HecylecTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBbIE
CIIEACTBHA U3 HUX

https://m.edsoo.ru/c2bed9c5

AKCHOMBI CTEPEOMETPUH U IIEPBbIE
CIIEICTBHSA U3 HUX

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUH U IIEPBbIE
ciencTBuA U3 HUX. CocoObl 3a1aHus
TPSIMBIX U TJIOCKOCTEH B
npoctpaHcTBe. O003HAYEHUS MPAMBIX
U IIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N3o0paxenue ceyeHuit mupamuipl,
Ky0a U IIPU3Mbl, KOTOPbIE IPOXOIAT
yepes ux péopa. M3o0paxenue
nepeceyeHus IOIy4eHHbIX
nockocTel. PackpamuBanue
MOCTPOCHHBIX CEYEHHH Pa3HBIMU
LIBETaMU

https://m.edsoo.ru/b5dd926b

11

12

N3o6paxenue ceyeHuit mupamuibl,
Ky0a U IPU3MbI, KOTOPBIE IIPOXOJAT
yepe3 ux péopa. M3obpakenue
repeceyeHust MOJy4eHHbIX
miockoctel. PackpamuBanue
TIOCTPOCHHBIX CEYCHUH pa3HBIMU
[BETaMHU

MN3o0paxeHne ceyeHn i MTUPaMHUJIbI,
Ky0a U IPU3Mbl, KOTOPBIE IIPOXOJAT
yepes ux péopa. M3obpaxenue
repeceveHus OMyIeHHBIX
mnockoctelt. PackpammBanue

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce




TIOCTPOCHHBIX CEUCHMI PpasHbIMHU
OBCTaAMHU

13

M300paxenue ceyeHuit mupamuipl,
Ky0a U IPU3MbI, KOTOPBIE IPOXOIAT
yepe3 ux péopa. M3obpakenue
TiepeceyeH st MOTyYeHHbIX
miockocreil. Packpammsanue
TIOCTPOCHHBIX CEYCHHIT Pa3HBIMU
I[BETAMH

https://m.edsoo.ru/9cf3b9bf

14

Meto cle10B AJIsl TOCTPOEHHS
CCUYCHHI

https://m.edso00.ru/1b2f91f7

15

Mertox cnenoB i1 HOCTPOCHUS
ceueHuil. CBoiicTBa nepeceueHui
TPSIMBIX U IIOCKOCTEH

https://m.edsoo.ru/1844a2e4

16

Mertop cnenoB it TOCTPOEHUS
ceueHuil. CBoiicTBa nepeceueHui
NIPSAMBIX U IIOCKOCTEH

https://m.edsoo.ru/a9d15d32

17

ITocTpoeHue ceueHunit B nupamue,
KyOe 1o TpéM Toukam Ha pEéopax.
Co31aH1e BHIHOCHBIX YepTexel 1
3aIUCh IIAroB ITOCTPOEHUs

https://m.edsoo.ru/4c4216e9

18

Iloctpoenue ceueHuit B nupamuie,
KyOe 1o TpéM ToukaM Ha p&bpax.
CoszaHre BEIHOCHBIX YepTeXer
3aIKCh IIar0B OCTPOCHHUS

https://m.edsoo.ru/57e2e351

19

ITocTpoenue ceyeHunit B mupamu/e,
KyOe 1o TpéM Toukam Ha pébpax.
CoszaHne BEIHOCHBIX YEpTeXel U
3aIKCh IIar0B TOCTPOCHHUS

https://m.edsoo.ru/4fcbfc2f




20

ITocTpoenue ceueHunit B nupamue,
KyOe 1o TpéM Toukam Ha pEéopax.
Co3aaHue BEIHOCHBIX UepTexeil u
3aIlCh Iar0B IOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

IMoBTopenue mianumerpun: Teopema
0 TPOIOPIUOHAIBHBIX OTPE3KaX.
IMono6ue TpeyronbHUKOB

https://m.edsoo.ru/7d1fb4c8

22

IloBropenue ninanumerpuu: Teopema
Menenas. Pacuersl B ceueHMsIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TITAHUMETPUU U
CTepeOMEeTpHHU

https://m.edsoo.ru/c5a497c4

23

KonTtponbHas padoTa "AkcuoMbl
crepeomerpun. Ceuenus’”

https://m.edsoo.ru/a6ae516e

24

B3auMHOE pacHoIoKeHHe MPSIMBIX B
npoctpancTBe. CKpenuBaronmecs
npsimele. [Ipu3Haku
CKPEIMBAIOIIUXCS HPSIMBIX.
IMapaienbHbIe IpsIMBIE B
TIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

26

Teopema o cyIIeCTBOBAaHUH U
CIMHCTBEHHOCTH MPSAMOA
napaie’abHON JaHHOH NpsMOH,
MPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIICH Ha
JaHHO# npsiMoit. Jlemma o
TepeceYeHUN MapauICIbHBIX TPSMBIX
TJIOCKOCTHIO

[TapannenbHOCTB TpeX NPSAMBIX.

https://m.edsoo.ru/ac45fd6f

https://m.edsoo.ru/5allad49




Teopema o TpEx mapasuienbHbBIX
npsameix. Teopema o
CKpELIMBAIOLINXCS IPSIMBIX

27

INapannensHOe IPOEKTUPOBAHHUE.
OCHOBHBIE CBOI{CTBA ITapalIeNbHOTO
npoexkTuposanus. Vzoopaxenune
pasHBIX GUryp B MapasIenbHoi
TIPOSKIINN

https://m.edsoo.ru/f275db49

28

IentpanbHas npoexkuus. Yroa ¢
COHAIIPaBJICHHBIMH CTOPOHAMHU. YTOI
MEXIy IPSIMBIMU

https://m.edsoo.ru/7ca4fa2f

29

3aja4M Ha 0KA3aTeIbLCTBO U
HCCIIEN0BAHUE, CBI3AHHBIE C
pacnoyioxKeHneM IpsIMbIX B
TPOCTPAHCTBE

https://m.edsoo.ru/53ab7cfd

30

31

32

ITonsaTHA: mapamiensHOCTh IPSIMON U
IUIOCKOCTHU B IpocTpaHcTse. [IpusHak
napaseabHOCTU MIPAMOH 1
mnockocTu. CBoiicTBa
napajieabHOCTU MPAMOH 1
TIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIYMCIICHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C 1apaJLIEIbHOCTBIO
MIPSIMBIX U IJIOCKOCTEN B
NIPOCTPAHCTBE

IocTpoenue cedeHus, NPOXOAAILETO
yepes JaHHYIO IPSAMYIO Ha YepTekKe 1
napajieabHOro APYroi npsmoil.

https://m.eds00.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl




Pacuér oTHOMICHUH

33

IlapannensHas mpoekuus,
MIPUMEHEHHE JUIS IOCTPOCHUS
cedeHUH Ky0a U mapajienenunesa.
CaolicTBa napajienenumnena u
IIPU3MBL

https://m.edsoo.ru/ac13686d

34

IlapannenbHble MIOCKOCTH.
IIpu3Haku napajinenbHOCTH ABYX
MJIOCKOCTEH

https://m.edso0.ru/b936e992

35

Teopema o mapanienpHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJsIIEeH uepe3 TOUKy, He
MIPUHAIEXAIYIO JaHHOH III0CKOCTH
U CIIEACTBUSA U3 HEE

https://m.edsoo.ru/6be9fbea

36

CBoiicTBa napauienbHbIX
IIOCKOCTEH: 0 MapalleIbHOCTH
NIPSAMBIX [IEPECEUEHH S IPH
NepeceyeHH IBYX MapauleIbHbIX
MJIOCKOCTEN TpeThel

https://m.edsoo.ru/6c42af37

37

38

39

CBolicTBa mapauienbHbIX
IUIOCKOCTEHt: 00 0Tpe3Kax
napajuieIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKIY
NapaJiyIeIbHBIMU IJIOCKOCTSAMH; O
TepeceYeHur MPIMON C ABYMS
NapaIeIbHBIMU IIJIOCKOCTAMHU
TloBropenue: Teopema ITudaropa na
IUIOCKOCTH

IloBTOpEHHUE: TPUTOHOMETPUS

https://m.edso00.ru/e157c6f7

https://m.edsoo.ru/9ccc55d3

https://m.edsoo.ru/e6¢98c7c




MPSIMOYTOJBEHOTO TPEYroJIbHUKA

40

CBolicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajenenunena

https://m.edso0.ru/99d56dab

41

Beluncnienue AIKH OTPE3KOB B KyOe U
NPSIMOYTOJIbHOM NapaJuleNenuIesie

https://m.edsoo.ru/5b1bb69d

42

IlepneHAMKyIAPHOCTD MPAMOM U
mnockoctu. IIpusnak
NepPIEHIUKYIIPHOCTH IPSIMOH U
IIOCKOCTU

https://m.edso0.ru/5682d452

43

IlepneHAMKyYIAPHOCTD MPAMON U
nnockocTu. [lpusHak
NepIEHIUKYISIPHOCTH IPSIMOH U
ILIOCKOCTU

https://m.edsoo.ru/59fccc75

44

Teopema o cyiiecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOA,
MPOXOJSIIEH Yepe3 TOUKY
MPOCTPAHCTBA M NEPIEHANKYIIPHON
K IUIOCKOCTH

https://m.edso0.ru/c93542b5

45

IInockocTy ¥ NEPNEHAMKYISIPHBIE UM
NpsIMbl€ B MHOT'OI'PAHHUKAX

https://m.edsoo.ru/62fc55e3

46

IInockocTy ¥ NEpNEHAMKYISIPHBIE UM
NpsIMble B MHOI'OIDAHHUKAX

https://m.edso0.ru/76464a93

47

Ilepnenaukynsap v HaKJIOHHas.
IocTpoenue neprneHaANKyIsIpa 13
TOYKHU Ha MIPAMYIO

https://m.eds00.ru/818779e7

48

IlepnenauKynsip 1 HaKJIIOHHAsI.
IocTpoenue neprneHaAuKyspa U3
TOYKHU Ha MPAMYIO

https://m.edso0.ru/b9366929




49

Teopema o TpExX NepneHAUKYIApax
(mpsimast 1 oOpaTHas)

https://m.edso00.ru/13ca2779

50

Teopema o Tpéx nepneHauKyIIpax
(mpstmast 1 oOpaTHast)

https://m.edsoo.ru/7e55435e

51

VYron MEXKIY CKPECUIUBAIOIITUMUCS
NpsIMbIMH

https://m.edsoo.ru/4d5fb41d

52

ITonck nepneHUKyISPHBIX NPSIMBIX C
TIOMOIUIBIO MEPIEHIUKYISIPHBIX
TUIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

OpTOoroHagbHOE MPOEKTHPOBAHUE

https://m.edsoo.ru/c82fe87c

54

IocTpoenue ceuenuii ky6a, MPU3MEL,
TIPaBUIBHON MUPAMHIBI C HOMOIIBIO
OPTOTOHANBHOMN MPOEKLIUU

https://m.edsoo.ru/fc377¢51

55

IocTpoenue ceuenuii ky6a, MPU3MEL,
NIPAaBUIBHON MUPAMHIBI C HOMOIIBIO
OPTOTOHANBHOMN MPOEKLIUU

https://m.edsoo.ru/56c8faas

56

CumMmeTpus B IPOCTPAHCTBE
OTHOCHTENBHO ILIOCKOCTH.
IInockoctu cummeTpuii B
MHOTOIPaHHHKAX

https://m.edsoo.ru/bal7c527

57

IIpu3Hak nepneHIuKyIIpHOCTH
MIPSAMOM U INIOCKOCTH KaK CIIEICTBUE
CUMMETPHH

https://m.edso0.ru/3b72c654

58

IIpaBuIbHBIC MHOTOTPAHHHKH.
Pacuér paccrosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/2ae86c5b

59

IIpaBubHBIC MHOTOTPAHHHUKH.
Pacuér paccrosiHuil OT TOUKH 10

https://m.edso0.ru/b33d2119




IJIOCKOCTH

60

CrnocoOBb!I OIIyCTUTH
MIePIEHIUKYISAPbL: CHMMETPHSL, CIBUT
TOUKH T10 apaJuIeNbHON MpsMOi

https://m.edsoo.ru/cb1b137c

61

CaBur 1o HemapanielabHOH IpsIMOH,
HU3MEHEHHUE PACCTOSIHUI

https://m.edsoo.ru/2625a1db

62

KontponbsHas paboTa "B3aumuoe
pacnonoxeHue NpsMbIX U
IJIOCKOCTEH B MpocTpaHcTBe”

https://m.edsoo.ru/b5bc8eec

63

IToBTOpEeHuE: yroa Mexay NpsiMbIMU
Ha IUVIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYIOJIbHUKE,
TeopeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

IToBTOpeHue: yroa mexay
CKpPEILUBAIOIMMUCS IPIMBIMU B
NIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

TI'eomeTrprdeckue MeToabl
BBIUMCIICHUS YIJIa MKy NPSIMBIMU B
MHOTOTPaHHHKAX

https://m.edsoo.ru/7dec35ee

66

JByrpannsiii yron. CBoicTBO
JMHEUHBIX yrI0B IBYTPAaHHOTO yria

https://m.eds00.ru/3922fc23

67

IlepneH qUKyISpHBIE MI0CKOCTH.
CBoiicTBa B3aMHO
MePICHIUKY/SIPHBIX TIIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

IIpu3Hak nepneHIuKyIspHOCTH
TIJIOCKOCTEH; TeOpeMa 0 IpsAMOM
nepecedeHus ABYyX MI0CKOCTeN

NEePIEHUKYISIPHBIX TPEThel

https://m.edso0.ru/16c95c3a




IJIOCKOCTH

69

IIpsAMoyronbHbIi Mapasenenunen;
KyO; U3MEpeHus, CBOMCTBA
MIPAMOYTOJBHOTO HapaieNenunesa

https://m.edso0.ru/52c88814

70

Teopema o quaronanu
MPSMOYTOJILHOIO Iapalieenunesa u
CJIeICTBHE U3 HeE

https://m.edsoo.ru/d47cac87

71

CrepeoMeTpuuecKue U NIPUKIaIHbIC
3a71auy, CBSI3aHHbIE CO B3AUMHBIM
PAcCIIOJIOKEHUEM TIPSIMBIX U
IUIOCKOCTU

https://m.edso00.ru/6e119e38

72

TloBTOpEHHE: CKPELIMBAIOIINECS
MpsiMbIe, MapasiebHbIC IIIOCKOCTH B
CTaHJapPTHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/1144c324

73

Ilapa napannenbHbIX MIOCKOCTEN Ha
CKpELIUBAIOLUIUXCS IPSIMBIX,
paccTosHUE MEKIY
CKpELIMBAIOLIMMHUCS IPSMBIMU B
MIPOCTBIX CUTYaLUIX

https://m.edsoo.ru/cfca9ebf

74

PaccrosiHue oT TOUKH 10 TIJIOCKOCTH,
pacCTosiHUE OT HpﬂMOP’I J10 IIJIOCKOCTH

https://m.edso0.ru/b9a387c8

75

Boluncnenue paccTosiHui MeXIy
CKPELIUBAIOLIUMHUCS IPSMBIMU C
TIOMOIIBIO NEPIEHIUKYIAPHOI
IIOCKOCTU

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHblii yroj, HepaBeHCTBa JIs
TpeXTpaHHbIX yrioB. Teopema
IMucaropa, TeopeMbl KOCUHYCOB 1

https://m.edsoo.ru/6e34b31e




CHHYCOB JUIsl TPEXTPAHHOTO yria

DneMeHThI ChepUIEeCKOil TeOMETPHU

77 1 https://m.edso0.ru/82ba2777
reoJIe3nYeCcKe JIMHIK Ha 3emiie
K 6oTa "
78 OHTpOHI’H?,ﬂ padoTa "Yrist i 1 https://m.edso0.ru/69a7d942
paccTostHus
79 CacreMatstsans sHAHHR } 1 https://m.edso0.ru/dd1173¢8
MHOFOFpaHHPIK U €ro 3JICMCHTHI
IT .B .
80 VIPAMILIE. BIVIE THPAMILA 1 https://m.edsoo.ru/51ff5abc
IIpaBunbHas nupamMuaa
1T i
81 PH3MA. T PAMAT T HAKTOHHAT 1 https://m. eds0o.ru/68bbShec
npu3Mmel. [IpaBunbHas npuzma
IIpamoii napamnenenunen,
82 IPSMOYTOJIbHBIN Mapaienenunes, 1 https://m.edso0.ru/8515ba52
Ky0
B .T
83 I:mykmﬂe MHOTOTPAHEHER, 2E0pema 1 https://m.eds00.ru/86151552
Diinepa
Beoinyxiisie MHororpanauku. Teopema
84 Diinepa. [IpaBunbHBIE 1 1 https://m.edsoo.ru/624c65e7
TIOJTIYTIIPAaBUJIBHBIE MHOTOTPAaHHUKHU
K o
85 " OHTPOIIBHAT pa ,(,)Ta 1 https://m.edsoo.ru/9ac392c8
MHororpaHHuKH
II
86 OFUIIHC BEKTOPA Ha HIIOCKoCTH | B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE
87 CyMMa BEKTOpPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3HocTh BEKTOPOB 1 https://m.edsoo.ru/dal162dbc
89 IpaBuio mapasenenunena 1 https://m.edsoo.ru/a8h5abla
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dc1




Paznoxxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJHON 1 https://m.eds00.ru/92765464
IIOCKOCTH

92 CkainspHoe pou3BeJIeHUue 1 https://m.edsoo.ru/fd6b44a5
B

93 BIHCIICHHE YITa MENLY BEKTOpaMH 1 https://m.edsoo0.ru/e634d38a
B POCTPAHCTBE

94 IIpocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 IIpocreiimme 3a1a4n ¢ BEKTOpamMu 1 https://m.edsoo.ru/6b87c2da

96 IIpocreiimme 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 TIpocreiiiue 3a1a4n ¢ BEKTOpamMu 1 https://m.edsoo.ru/24e7b226
0606

98 © HjeHHe f cHeTeMaTHsatA 1 https://m.edso0.ru/22247c8c
3HAaHUHN
O0o001IeHrEe U CUCTEMAaTU3aIs

99 . 1 https://m.edsoo.ru/eb16c6la
3HAaHUH

100 Hrorosast KOHTpoJIbHAsE paboTa https://m.edsoo.ru/eca25dd6

101 Hrorosast KOHTpoJIbHAs paboTa https://m.edsoo.ru/13be7183
0606

102 © uvleHHe 1 creTeMaTsaiA 1 https://m.edso0.ru/c8863892
3HAaHUU

OBIIEE KOJIMYECTBO YACOB T10 102

ITPOI'PAMME




11 KJIACC

KoaunyecTBo yacos JJIeKTpPOHHBIE
Ne Jara uugpoBbie
Tema ypoka Konrtpoabnbie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpasoBaTe/ibHbIe
paboThI padoTbI
pecypchl

IToBTopenue Tems! "Koopanuatst

1 BEKTOpa Ha IIIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTpaHcTBe”
TloBTOopenue Temsl "CranspHoe

2 P Ap 1 https://m.eds00.ru/49d29f46
HPOM3BECHHUE BEKTOPOB
IToBTOpenue Tems! "Breruncienne

3 yrila MeXy BEKTOpaMH B 1 https://m.edsoo.ru/ech2a824
npocTpaHCcTBe”
IToBTOpenue Tems! "YpaBHEHNE

4 HpsSMOH, TPOXOISIIIEH uepes 1Be 1 https://m.edso0.ru/7a5e9713
TOUKH"
‘VYpaBHEHHE MIOCKOCTH, HOpMAJlb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
YpaBHeHHUE IIIOCKOCTH, HOPMAJIb,

6 PABHCHHE ILIOCKOCTH, HOPMAI 1 https://m.edsoo.ru/dec14c37
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe mpousBeeHe 1 https://m.edsoo.ru/de683aaa
JIuneii , i

8 HHEIHbIe HePaBEHCTBA, JINHEHHOE 1 https://m.edsoo.ru/f72¢7fa9
HpOTrpaMMUPOBAHHE

9 JIuHeiiHBIE HEPABEHCTBA, TMHEHHOE 1 https://m.edsoo.ru/d21cf6ee
TIPOTrpaMMHUPOBaHKE
AHaINTHYECKHE METOMBI pacuéTa

10 ARLp 1 https://m.edsoo.ru/d1fa9d71

yriia Mexay npsiMmbIMU B




MHOTOTpaHHUKaX

AHaTHYeCKUE METOIbI pacuéTa

11 yria Mexay II0CKOCTSIMU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKaX
®o a paccTo OT TO (o]

12 PMYJIA PACCTOHIL OT TOHICH A https://m. eds00.ru/5b56823d
MIOCKOCTH B KOOPIHHATAX
H N

13 ANOACICHIE PACCTOMMIMIL OT TOUKH https://m.eds00.ru/9ef42fa7
JI0 TUIOCKOCTH B KyOe
Haxoxnenue paccTostHAI OT TOUKH

14 JI0 TUIOCKOCTH B IIPaBHIbHOM https://m.edsoo.ru/25bclef2
NApaMuIe
Konrtponbhas paborta

15 R P P " https://m.edsoo.ru/1f7ea33f

AHanuTudeckas reoMeTpust

Ceue ororpa OB

16 *ICHIL MHOTOTpAHHKOB https://m.edso0.ru/416bc79c
CTaHAAPTHBIC MHOTOT'PAHHUKHU
CeueHuss MHOTOI'PAaHHUKOB. METO

17 P A https://m.edso0.ru/1273ffb9
CIeoB
Ceuenus MHOFOl"paHHI/IKOB:

18 CTaHAapTHBIE MIOCKOCTH, https://m.edsoo.ru/a2cd38a4
TiepecedeHust MPSAMBIX U IIIOCKOCTEN
[TapamenbHbIe IpsIMBIE U

19 P HEIe TP https://m. edsoo.ru/e4b889fd
IUIOCKOCTH: TTAPaJIebHBIC CEUCHUS
TNapannensHble NpsIMBIC 1

20 P p . https://m.edsoo.ru/b12282ed
IUTOCKOCTH: PacyéT OTHOIICHHUH
[NapannensHble npsMEIE 1

21 TJIOCKOCTH: YTJIBI MEX]LY https://m.edsoo.ru/bd78ac3a
CKpPCIIMBAIOIIMMUCA TPAMBIMU

22 IlepnenauKynspHbIE IPSIMBIE U https://m.edso0.ru/f767e671




MJIOCKOCTH: CTAaHAAPTHBIC ITaphbl
NEPHNEHAUKYIAPHBIX TUIOCKOCTEH U
MpAMBIX, CAMMETPUU
MHOTOTPaHHUKOB

23

TepnenuKynspHbIe TPSIMBIE U
IUIOCKOCTH: TEOPEMa O TPex
MEePIeHANKYIIpax

https://m.edso00.ru/9392d44f

24

IlepnenaukynspHbIe IPSMBIE U
IUIOCKOCTH: BBIUMCIIECHUS JUIMH B
MHOI'OTPaHHHKaX

https://m.edsoo.ru/6e7bf7cl

25

IloBTOpeHue: miomanu
MHOTOYTOJIbHUKOB, (hOpMYIIbI J11s
momaaei, cooopaxeHus nogoous

https://m.edso00.ru/9baad726

26

IloBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYIIBI IJIs
TUTOMIaZIeH, COOOpaKEHUsI TO00US

https://m.edsoo.ru/d633eedb

27

ToBTOpenue: miomam
MHOTOYTOJIbHHKOB, (JOPMYJIBI ISt
wioniazaei, CooopaxxeHus nogoous

https://m.edsoo.ru/fc911a8e

28

IInomanu ceueHuit
MHOTOI'PaHHHKOB: IIOLIAN
MOBEPXHOCTEH, pa3pe3aHusi Ha YacTH,
CO00pakeHust OI00us

https://m.edsoo.ru/d81cea87

29

ITmomanu ceuenunit
MHOTOTPaHHUKOB: ILIOIIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHust MoA00us

https://m.edso0.ru/83b98d39

30

KonTtponbhas padora "[loBropenue:

https://m.edsoo.ru/d2658ebd




MHOTOTIPaHHVKH, CEUCHHs
MHOTOTPaHHHUKOB"

31

06beM Tema. O0beM
OPSIMOYTOJIEHOTO TapaJlIe/IeUIIe1a

https://m.edsoo.ru/826e23fb

32

3agaun 00 ynBoeHuH Kyba, o
KBajJparype Ky0a; 0 TPUCEKLUH yria

https://m.edsoo.ru/522e867¢e

33

CrepeoMeTpuyecKue 3aa49u,
CBsI3aHHBIE C 00BEMOM
NIPSAMOYTOJIBHOTO MapajuleIenune1a

https://m.edso0.ru/2667e6de

34

Ilpuknanubie 3a1a4n, CBSI3aHHbIC C
BBIYHCIIEHHEM 00BEMA
OPSIMOYTOJIEHOTO Tapalie/ienuIe1a

https://m.edso0.ru/41398a71

35

O0BEM NpsMO IPU3MBL

https://m.edsoo.ru/ala4466b

36

CrepeoMeTpHyecKUe 3aJa4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
HPAMOM PU3MBbI

https://m.edsoo.ru/1ee258f4

37

TpuknagHele 3a1a4u, CBI3aHHBIE C
00BEMOM NPAMOH IPU3MBI

https://m.edsoo.ru/5b64ebdb

38

Brruncnenne 00bEMOB Tel ¢
TIOMOIIBIO ONIPEAEIEHHOTO
uaTerpana. O0sEM HAKJIOHHOM
TPU3MBI

https://m.edsoo.ru/ca7dbf2d

39

Brrunciaenne 00bEMOB T C
MTOMOIIIBIO OTPEAEIEHHOTO
unTterpana. O0bEM nupamubI

https://m.edsoo.ru/c4e2e5c6

40

Dopmyna 06bEMa MHPAMHIBL.
OtHoueHrne 00BbEMOB MUPAMUJL C
00II¥M yriIoM

https://m.eds00.ru/91672d2f




41

dopmyna 00bEMa NHUpPaMUIbIL.
OtHomeHne 00bEeMOB MUPaMUJL C
00IIMM yriIoM

https://m.edsoo.ru/5bcdeb66

42

CrepeoMeTpHUeCKUe 3aJa4H,
CBsI3aHHBIE ¢ 00BEMaMU HAKJIOHHOM
TIPU3MBL

https://m.edsoo.ru/cfbc984c

43

CrepeoMeTpHyecKue 3aa4u,
CBSI3aHHBIE C 00bEMaMU MUPAMUJIBI

https://m.edso0.ru/95db2799

44

IIpuxnangnele 3ana4n o Teme
"O0bEMBI TN, CBSI3aHHBIE C
00BEMOM HAKIIOHHOM NPU3MBI

https://m.edsoo.ru/55d4f1b7

45

IIpuxnagnslie 3a1a4u o Teme
"O0bEMBI TeNn", CBSI3aHHLIE C
00BEMOM MUpPaMUIBI

https://m.eds00.ru/9d64515e

46

ITpumenenne 06b6EMOB. Beruncnenue
PaccTOsHUSA O IIIOCKOCTH

https://m.edsoo.ru/4el19ech6

47

KontponsHas pabota "O6séM
MHOTOrpaHHUKA"

https://m.edsoo.ru/db67181c

48

HI/IJ’II/IHHpI/I‘ICCKaﬂ TIOBEPXHOCTD,
o0pasyouye HIMHAPHIECKON
TOBEPXHOCTHU

https://m.edsoo.ru/278d4dfd

49

Hununnp. Ipsamoii kpyroBoit
nuauHap. [Inomanpe noBepxHOCTH
UIMHApPA

https://m.edsoo.ru/f83ee683

50

Konnueckas moBepxHOCTS,
00pasyroue KOHUUECKO
nosepxHoctu. Konyc

https://m.edsoo.ru/bcdfefab

51

CeueHne KOHYCa MIIOCKOCTBHIO,

https://m.edsoo.ru/2e5a1f29




napannem,Hofz'I IJIOCKOCTH
OCHOBaHUA

52

Yceuénnslii konyc. M306paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2c

53

IInomans 60KOBOM MOBEPXHOCTU U
M0JIHOM MOBEPXHOCTHU KOHYCA

https://m.edsoo.ru/9ac1444e

54

IInomans 60KOBOM MOBEPXHOCTU U
M0JIHOM MOBEPXHOCTHU KOHYCa

https://m.edsoo.ru/1325f3dd

55

CrepeoMeTpHUecKUe 3a/1a41 Ha
JIOKa3aTeJIbCTBO U BBIUMCIICHHE,
MIOCTPOEHHEM CEUEHUI LIUIUHIPA,
KOHyca

https://m.edsoo.ru/76844cf2

56

CrepeoMeTpHYeCKUE 3aJa4u Ha
J0Ka3aTCIbCTBO U BBIYUCIICHUC,
IIOCTPOEHHEM CEUEHUI LIUINHIPA,
KOHYycCa

https://m.edsoo.ru/c3ag8bde9

57

IIpuxagnele 3a1a4n, CBsI3aHHbBIE C
LUIUHIPOM

https://m.edsoo.ru/d2del13ca

58

HpI/IKJ'IaI[HBIC 3aJa4u, CBsJA3aHHBIC C
HWIMHAPOM

https://m.edso0.ru/3897dad5

59

Cdepa u map

https://m.edsoo.ru/fb7912b1

60

TTepeceuenne cdepsl u mapa ¢
miockocTeio. Kacanue mapa u
cdepsl MWI0CKOCThIO. Bun u
n300paxkeHne mapa

https://m.edsoo.ru/c1475e77

61

Iepeceuenue cheps! u mapa ¢
miockocTero. Kacanue mapa u
cdepbl MWI0CKOCThI0. Bun u

https://m.edsoo.ru/af4a7147




n300paXkeHne 1mapa

Ypasrenue cdepsl. [Inomans chepsr

62 . . https://m.eds00.ru/2474b359
u e€ yacreit

63 Cummerpus chepsl U mapa https://m.edsoo.ru/c23ec878
CrepeoMeTpHUecKUe 3a/1a91 Ha
J0Ka3aTCIbCTBO U BBIYUCIICHUC,

64 CBsI3aHHBIE CO chepoit U mapom, https://m.edsoo.ru/df97bd97
TIOCTPOEHUEM UX CEYECHUN
TUTOCKOCTBEO
CrepeoMeTpHUECcKHUEe 3a/1a41 Ha
J0Ka3aTCIbCTBO U BBIYUCIICHUC,

65 CBsI3aHHBIE CO c(epoii U 1IapoMm, https://m.edsoo.ru/d324ea75
TOCTPOEHUEM UX CEYEHUN
IIOCKOCTHIO

66 TlpHiazEIe 3ajarin, CBASAHHELE CO https://m. eds0.ru/95a815fb
cdepoit u mapom
IloBTOpEHNE: OKPYKHOCTD Ha

67 IUIOCKOCTH, BBIUKUCIICHHUS B https://m.edsoo.ru/67dda7ee
OKPYXHOCTH, CTaHAAPTHBIE TOI00Us

68 PasiIHLIC KOMOHHAINH Tex https://m.edsoo.ru/447414f7
BpalicHus 1 MHOTOTPaHHUKOB

69 3ana-u no Teme "Texa 1 https://m.edso0.ru/7fa9de3a
THOBEPXHOCTH BpalllCHUSA

70 3agast o Teme "Texa H,, https://m.edsoo.ru/a97b28ca
TIOBEPXHOCTHU BPpalICHUA

71 Kontpossnas pabora Tf nan https://m.edsoo.ru/e8a547f6
TMOBEPXHOCTHU BPalICHUA

72 O0BéM tunuHApa. Teopema 00 https://m.edso00.ru/961d78a8




00BEME MPSIMOTO LWIHHIPA

73

Brruucnenne 00bEMOB Ten ¢
MTOMOIIIBIO ONPEAETEHHOTO
unTerpana. O0bEM KOHYyCa

https://m.edsoo.ru/8cf5adc?

74

Ilmomaau 60KOBOI U MOIHOM
TOBEPXHOCTU KOHYCa

https://m.eds00.ru/172d4f55

75

CrepeoMeTpuyecKue 3aa49u,
CBsI3aHHBIC C BBIYHCIICHUEM OG'béMOB
LUJIUHIPA, KOHyCa

https://m.edsoo.ru/29beaf77

76

IIpuxagaeie 3a1a4n MO TeMe
"O0BEMBI U IUIOMALU HOBEPXHOCTEH

TEII

https://m.edso0.ru/88d75145

77

O0BEM 1mIapa 1 MapoOBOTo CEKTOpa.
Teopema 06 00béme mapa. Ilnomans
chepbl. CTepeoMeTpUIeCKUe 3a1a4H,
CBSI3aHHBIE C BBIYUCIICHHEM 00BEMOB
1mapa, [mapoBoro cerMmeHTa u
IAPOBOTO CEKTOPa

https://m.edso0.ru/e5667d27

78

IIpuknagHele 3a1a4u 10 TEMe
"O0bEéMBI TN, CBSI3AaHHBIE C
00BEMOM IIapa U IUIOLIAAbI0 chepbl.
COOTHOIIECHHS MEXTY TITONIAAIMU
noBepxHocTell 1 00BEMaMu
MOJ00HBIX TEI

https://m.edsoo.ru/5efcff8e

79

TlotoGHbIe TEna B IPOCTPAHCTBE.
M3menenne o0béma ripu 1o 100uu.
CrepeoMeTprUeCcKUe 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
TEJN W TUIOIA/Iel TOBEPXHOCTEH

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




80

Kontponbhnas padota "Ilnomanu
MOBEPXHOCTH M 0OBEMBI KPYTIIBIX

TEI

https://m.eds00.ru/91c864f2

81

JIBHIKEHUS IPOCTPAHCTBA.
OTtobOpaxkenust. [IBrxeHus u
paBeHcTBO (uryp. Obiue cBoiicTBa
IBWKCHUI

https://m.edsoo.ru/e8d891e8

82

Bune! nemxenuil: napamienbHbI
MepeHoc, IeHTpallbHas CUMMETpUS,
3epKalbHass CAMMETPHsI, TOBOPOT
BOKpYT IIPSMOM

https://m.edso00.ru/75255d4b

83

IIpeoOpazoBanus nogodust. [Ipsmas
u cdepa Ditnepa

https://m.edso00.ru/d168c275

84

T'eomeTpuueckue 3agaun Ha
NPUMEHEHUE JABHKESHUS

https://m.edsoo.ru/1daa4342

85

KontponbHhas pabota "BekTops! B
npocrpaHcTee”

https://m.edsoo.ru/daeb232d

86

O6o6miaronee nosropeHue 11
MOHATUN U METOJIOB Kypca
reomerpuu 10-11 xnaccos,
CHCTEMAaTH3alMs 3HAHUI:
"[TapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/ff53f867

87

Oo6o0maroree nosropenue 11
MOHATUN U METOJIOB Kypca
reomerpun 10-11 kiaccos,
cucreMaTu3ans 3HaHuil: "Bekropsl
B IpocTpaHcTse”

https://m.edso0.ru/89b29e3d




88

Oo6o0maromee nosropenue 11
TOHSTHI M METOZIOB Kypca
reometpuu 10-11 kraccos,
cHCTeMaTH3alus 3HaHuit: "BekTopsl
B IIpocTpaHcTe”

https://m.edso00.ru/71e78941

89

Obo6waromiee nosropenue 11
MOHATHUI U METOIOB Kypca
reometpuu 10-11 kmaccos,
cucreMatusanus 3HaHui. "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/25f8ecf8

90

Oo6o6maroree mopropenue 11
HOHTHH B METOJIOB Kypca
reomerpun 10-11 kiaccos,
cucTemMaTu3anus 3Hauuii; "O0beM
MHOTOrpaHHUKa"

https://m.eds00.ru/68371e98

91

92

Oo6o6mmaroree mopropenue 11
MOHATHH ¥ METOIOB Kypca
reomerpun 10-11 kiaccos,
cucremaTusanus 3Hanuii; "Thiomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX

TET

Oo6o6mmaromee nopropenue 11
TIOHSATHHA ¥ METOJIOB Kypca
reomerpun 10-11 kiaccos,
crucremaTu3anus 3Hauui: "Tlnomamm
MOBEPXHOCTH M 00BEMBI KPYTIIBIX

TEI

https://m.edso0.ru/81595c6b

https://m.edso0.ru/6d737c4c

93
94

HToroas koHTposBHAS paboTa

Htoroas koHTposIBHAS paboTa

https://m.edso0.ru/5752266a
https://m.edsoo.ru/52cc9dal




95

IloBTOpenue, 06001IIeHNE U
CHUCTEMATHU3ALMS 3HAHUI

https://m.edsoo.ru/ba2b4522

96

Hcropus pa3BuTHS CTEPEOMETPUH
KaK HayKd U e€ poib B pa3BUTHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOT Ui

https://m.edsoo.ru/7fd69e7c

97

Hctopus pa3surtus crepeoMeTrpun
KaK HayKH U €€ poJlb B Pa3BUTHUH
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOI M

https://m.edso0.ru/2867b89c

98

Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayK{ U e€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

https://m.eds00.ru/43115873

99

Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKH 1 e€ poJib B Pa3BUTHI
COBPEMEHHBIX HHXKEHEPHBIX 1
KOMIIBIOTEPHBIX TEXHOJIOT it

https://m.edsoo.ru/4cc117b3

100

Hcropust pa3BUTHS CTEPEOMETPUH
Kak HayKH U €& poJib B pa3BUTHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHit

https://m.edsoo.ru/28dd339e

101

Hcropust pa3BUTHS CTEPEOMETPUH
KaK HayKH 1 €€ pollb B Pa3BUTHI
COBPEMEHHBIX HHXXEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHit

https://m.edsoo.ru/7df6b243

102

Hcropus pa3BUTHS CTEPEOMETPUH
KaK HayKH ¥ e€ poJib B Pa3BUTHU
COBPEMEHHBIX HH)XCHEPHBIX U

https://m.edsoo.ru/6ede9762




KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
TTPOIT'PAMME

102







ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMI OBPA30BATEJBHOM ITPOTPAMMBI

10 KJIACC
Koz IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o0mero 00pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMHU: TOUKA, TPsAMasi, INIOCKOCTh
79 [TpuMeHsATh aKCHOMBI CTEPEOMETPHHM M CIIEACTBHS W3 HUX IMPH PEUICHUU
' TEOMETPUYCCKUX 3a]1a4
73 OnepupoBaTh TOHATHSIMH: IAPAUICTBHOCTh M HEPIEHAUKYISIPHOCTD
' NPSIMBIX M TFIOCKOCTEH
74 KnaccupunupoBarh B3auMHOE pPacIOIOKEHHE TMPSAMBIX M IUIOCKOCTECH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATUSMH. JIBYIPaHHBIA YroJ, TpaHH ABYIPAaHHOTO YTJa,
7.5 peOpo BYrpaHHOTO yIJIa, JIMHEHHBINA yroJl JIBYrpaHHOTO yIJia, TpajycHas
Mepa JABYTPaHHOTO yTriia
76 OmnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BBINYKIIBIA W HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, MIPABUIIbHBIA MHOTOIPAaHHHK
77 Pacrio3HaBath OCHOBHBIC BHJbI MHOTOTPAHHHMKOB (MHpaMuia, MPU3MA,
' PSIMOYTOJIbHBIN MapauIesenurne/], Kyo)
KnaccudunupoBaTh ~ MHOTOTPaHHHMKH,  BbIOMpas ~ OCHOBaHUS  JUIs
7.8 KiaaccuuKay (BBIMYKIIbIC U HEBBIMYKIIbIE MHOTOIPAHHUKH, MPABUIbHbIC
MHOTOTPaHHUKH, TPSAMbIC U HAKJIOHHBIC TPU3MBI, TAPAILICICITUIIC/IbI)
7.9 OnepupoBaTh MOHATUSMH: CEKYIas TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBSCHITH MPUHIIMITBI IOCTPOCHUSI CEUCHU MHOTOTPAHHUKOB, HCIIOJIB3YS
' METOJ1 CJIEIOB
CTpouTh CEYCHUS MHOTOTPAHHHKOB METOJIOM  CIICJOB, BBINOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHM W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BHUJI CBEpXY, COOKY, CHU3Y
Pemrate 3amaun Ha HAXOXICHHE T'C€OMETPUYECKUX BEIUYMH IO OOpasiam
WIH aJIroOpuT™MaM, INPUMEHSSI W3BECTHBIC AHAIMTUYECKHE METOJbI TIPU
7.12 pelICHUH  CTaHJAPTHBIX MaTeMaTHYECKUX 3a/Jad Ha  BBIYHCIICHUE
pacCTOSIHUI MEXIy IABYMsI TOYKAMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
TUTOCKOCTH, MKy CKPEIUBAIOIIMMHUCS TIPSIMBIMU
Pemrate 3amaun Ha HaXOXICHHE T€OMETPHUYCCKUX BEIUYMH IO OOpasiam
713 WIH aJIrOpuTMaM, TNPUMEHSSI W3BECTHBIC AHAJIMTUYCCKHE METOJbI TIPU

PCHICHUUN CTAHAAPTHBIX MATCMATHYCCKHX 3a/lad Ha BBbIYHUCICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIUMUCH IIPAMBIMU, MCIKAY HpHMOﬁ H ITIIIOCKOCTBIO,




MCKAY IIIOCKOCTAMH, ABYI'PDAHHBIX YI'JIOB

Bbrauciasite 00bEMBI U MJIOIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (MpH3Ma,

7.14 nUupamMuaa) ¢ TMPUMEHEHHEM (OPMYIT, BBIYHUCIIATH COOTHOIICHUS MEXIY
IUIOIIA/IIMK [TOBEPXHOCTEH, 00BEMaMH MOJ00HBIX MHOTOI'PAHHHUKOB
715 OnepupoBaTh NOHATHSIMH: CHMMETPHS B TMPOCTPAHCTBE, IIEHTP, OCh H
' IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHMMETPUU (BUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBATE W HHTEPIPETUPOBATH HHMOPMALMIO O
7.16 NPOCTPAHCTBEHHBIX T€OMETPHUYECKMX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHSITh TeoMeTpuYecKhe (GaKThl JUIS PEIICHHS CTEPEOMETPHUYCCKHX
7.17 3aja4, MPEINOJaralliiX HECKOJIbKO IAroB PEIICHHs, €CIH YCIOBUS
MPUMEHEHMS 3a/1aHbl B SBHOU (hopMe
718 [IpuMeHsTh HpOCTEHIMEe MpOrpaMMHBIC CpPEACTBA W JJCKTPOHHO-
' KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPU PEIICHUHN CTEPEOMETPHUECKUX 3a1a4
719 [TpuBOIUTH MPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJC U
' KH3HH, PACIIO3HABAThH NPOSBJICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE
[TpuMeHsTh MONydCHHBIC 3HAHWS HAa MPAKTHUKE: aHAJIM3UPOBATh pPeabHbBIC
CUTYallUU ¥ MPUMEHSTh M3YYCHHBIC TIOHSATHUS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTH4ecKu c(HOPMYIHMPOBAHHON NPOOJIEMBI, MOJICITUPOBATh peaibHbIC
7.20 CUTyalldd Ha s3bIKE TEOMETPHH, HCCIICOBATh IOCTPOCHHBIC MOJEIU C
MCII0JIb30BAHUEM T€OMETPHUYCCKUX MOHATHH W TEOpeM, armrmapara aireOpsl,
pemiatb  MpPaKTUYECKUE  3aJa4d,  CBS3aHHBIE C  HaXOXKICHHEM
T€OMETPHUCCKUX BEIIMINH
11 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbl CPeHEro 00mero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh TOHATHAMH: IHJIUHAPHYECKAs TTOBEPXHOCTh, 0Opa3ykoIIHe
6.1 MWJIMHAPUYECKOH TMOBEPXHOCTH, IMJIMHIP, KOHHYECKAs IOBEPXHOCTD,
o0pasyrolnire KOHHYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacrio3naBath Tena BparieHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJl BpallleHUS
6.4 Knaccudummpopats B3auMHOE pacnoyioxkeHue chepbl U IIIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CerMEHTA, IApOBOM CIIOM, OCHOBAHME IIIAPOBOIrO CJIOS, BHICOTA IIAPOBOIO
CJI0s, IIIAPOBOM CEKTOP
6.6 Bbruncnate 00BEMBI M IUIOMIAJM  TOBEPXHOCTSH TN  BpallleHus,




IrCOMCTPUUCCKUX TCJI C IPUMCHCHUCM (bOpMy.]'I

6.7

OnepupoBaTh MOHATHSAMH. MHOTOTPDAaHHUK, BIHCAaHHBIH B cdepy
OTHCAaHHBIN 0K0JIO cepsl, chepa, BIUCAHHAS B MHOTOTPAaHHHUK HIIU TEINO
BpaIICHUS

6.8

BBIUKCIIATE COOTHOIICHUS MEX/Ty IUIOMIAIIMU TIOBEPXHOCTEH U 00bEMaMu
OIOOHBIX TE

6.9

N3o00paxkaTes uzydaemble GUTYpHl OT PYKHU U C HNPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BoimonHsaTh  (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHCYHKOB MPOCTHIX
00BEMHBIX (uUTyp: BHUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpalieHus

6.11

W3Bnekath, WHTEpPHpPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TMpeACTaBICHHYI0 Ha
YyepTekax U pUCYHKaxX

6.12

[IpumensaTh reomeTpuyeckue (QaxKThl IS PEIICHHUS CTEPEOMETPHYECKHUX
3aja4, NPEANoJiaralolliiX HECKOJbKO IIIaroB pelIeHUs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOJIHATE  JIEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXCHHS BEKTOpPAa Ha YHUCIIO, OOBICHATh, KAKUMHU CBOWCTBAMHU OHH
o0azaroT

6.15

HpHMeHﬂTB IIpaBUJIO MapaJUICICIIUIICAA IIPU CIIOKCHUHN BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHAMHU:. JOCKAPTOBBI KOOpAMHATBI B HPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BCKTOPOB, KOOPANHATBI BEKTOPA, YIroJl
MCKAY BCKTOpPaMH, CKAJAAPHOC NPOU3BCACHHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB M HPOU3ZBCACHUC BCKTOPAa Ha YHUCIIO, YI'OJ
MCKAY BCKTOPAMH, CKAJLAPHOC IMPOU3BCACHHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIlaBaTI> IJIOCKOCTb YPABHCHUCM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemarsn HpOCTGﬁH.IPIC TCOMCTPUYCCKUC 3a/la4uld Ha IIPUMCHCHHUC BCKTOPHO-
KOOPpAUWHATHOI'O METOAA

6.20

Pemarpr 3agaum Ha J0Ka3aTENILCTBO MaTeMaTHUYECKUX OTHOIICHUH U
HaX0XIACHHUC I'COMCTPHYCCKHUX BCJIMYHH II0 06pa3uaM HIIKX aJIrOpUuTMam,
MIPpUMCHAA HU3BCCTHBIC MCTObI IIpu PCIICHUN CTaHAapTHBIX
MAaTEMAaTHYCCKUX 3aJa4

6.21

[IpumensaTh mpocTeillive MporpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

HpI/IBOI[I/ITB MNPpUMECPbI MATCMATHYCCKHX SaKOHOMepHOCTeﬁ B IIpUpoaAc Hu
JKU3HH, paClIO3HABATH ITPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMCHHTB MOJYYCHHBIC 3HAHMUS Ha MPAKTHKE. aHAJIM3UPOBATH PCAJIbHBIC




CUTYallUu U MPUMEHATh U3yYCHHBIC TOHITHS B MPOLIECCe MOMCKA PeIIeHuUs
MaTeMaTH4ecKu cPOpMYIHUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pealbHbIE
CUTYyallMl Ha SI3bIKE TEOMETPUH, HCCIEN0BAaTh MOCTPOCHHBIE MOJEIU C
UCII0JIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, amrmapaTa anreopsl,
pemiatb ~ MpakTUYECKHUE  3aJaud,  CBS3aHHBIE C  HaxOXICHHEM
Tre€OMETPUUECKUX BEIUYNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMbIil 3JIeMEHT COAEPKAHUS

I'eomeTpus

7.1

OCHOBHBIC TTOHSATHUS CTCPCOMCTPHH. Touxka, npsmMasd, IUIOCKOCTb, IMPOCTPAaHCTBO.
ITousarue 00 aKkCHOMATHYECKOM ITOCTPOCHHUH CTCPEOMETPHUH . AKCUOMBI CTEPECOMETPHUH U
CIICACTBHA U3 HUX

7.2

B3aumHoe pacrnoJioskeHre NpsSIMBIX B IPOCTPAHCTBE: MepeceKarolecs, napauieabHbie
U CcKpemuBarommecs mnpsmble. [lapannenbHOCTh MPSAMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE. MapajieibHble MpsiIMble B TPOCTPAHCTBE, MNapauIeIbHOCTh TPEX
MpsIMBIX, MapauIeIbHOCTh MPSAMON U  IJIOCKOCTH. YTIBIC COHANpPaBIEHHBIMU
CTOPOHAMH, YroJl MEXJy MPSMBIMH B NpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTE:
napajuiefibHble TUIOCKOCTH, CBOMCTBA MapajieNbHBIX IuiockocTed. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYPHl Ha IJIOCKOCTU: TEeTpadJp, KyO, mapasieienumne],
MOCTPOCHUE CEUECHUN

7.3

[lepneHIUKyIApHOCTh MPSAMOM M IJIOCKOCTU: TMEPIEHIUKYISpHbIE TMpsSMble B
MPOCTPAHCTBE, MPSMbIE NMapaulebHbIe U MEPHeHIUKYISPHbIE K MJIOCKOCTH, MPU3HAK
MEPHEeHIUKYIAPHOCTH NPSIMON U IIIOCKOCTH, TeOpeMa O MPSMOM MEPIEeHANKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXAY MPSMOM U MJIOCKOCTBIO, ABYTPAHHBIM
yroJ, TMHEWHBIN yros AByrpaHHoro yria. [lepneHAuKyasp U HaKIOHHBIE: PacCTOSHHE
OT TOYKH JI0 MIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, POEKIUs (GUTYphI Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh TIOCKOCTEN: MpU3HAK MEePIEHANKYISIPHOCTH JIBYX
wiockocteil. TeopeMa o TpEX mepreHuKyasIpax

7.4

[ToHsiTHE MHOTOTpPaHHHMKA, OCHOBHBIE DSJIEMEHTHl MHOTOTPAHHHUKA, BBIMYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsiMas W HAKIOHHAs MPU3MBI, OOKOBas H
MOJIHAsl TIOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsMOyroabHbIN Napauieenunen u
ero cpoiictBa. [lupammma: N-yroyibHas mupamuja, TpaHd U OCHOBAHHME MUPAMUJIBI,
OOKOBas W TOJHAs MOBEPXHOCTh MUPAMU[bI, MPaBUJIbHAS U YCEUEHHAs MUPAMHIA.
DOneMeHThl TpuU3Mbl M mupamuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: TIOHSITHE
MPaBWJIBHOTO MHOTOTpPAaHHMKA, TMpaBWIbHAs TMpH3Ma U TMpaBUiIbHAs MHpPaAMUA,
MpaBWJIbHASI TPEYrOJIbHASI TUpaMKJIa U MPABIIbHBIN TeTpadp, Ky0. [IpencraBnenue o
MPAaBWIbHBIX MHOTOTPAHHUKAX: OKTajdap, JMAoAeKka’ap u wukocayapyrue CeueHus
MPU3MBI U THPAMU/IBI

7.5

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBEC. CUMMETPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJEeMEHTHI CUMMCTpPHUHA B nmupamMuaax, mapaJuICICIiuIcaax, IMpaBUJIbHBIX
MHOTI'OI'paHHHUKaX

7.6

Boruncnenue 571eMEHTOB MHOTOTPAaHHHMKOB. pE&Opa, auaroHand, yriael. [lnomans
OOKOBOW MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA b OCHOBAHHH,




Teopema 0 OOKOBOM MOBEPXHOCTH MPSAMOM mpu3Mbl. [110111a/16 OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABHIBHOW MUPAMUJIBI, TEOpEMa O IUIOMAAN YCEYEHHOW MHPAMM/IBI.
[Tonsatue 06 00bEMe. OOBEM MUPaMUJIBI, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXKITY IUIOIMAIASIMH TOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENI

11 KIIACC

Kon
6

IIpoBepsieMbId 3JIeMEHT COAEPKAHUS

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00Opa3yoIlIue IHJINHIPUYECKON MOBEPXHOCTH, OCh
HAJIUHIPUYIECKON TMOoBepXHOCTH. LMauHap: ocHOBaHMS M OOKOBas TOBEPXHOCTH,
oOpa3ymolas 1 oCh, IJIOH[ab OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronMe KOHUYECKO MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW moBepxHOCTH. KOHyC: OoCHOBaHME W BeplIMHA, OOpasyromias M OCh,
oAb OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3yromue u
BBICOTA, OCHOBAHMS U OOKOBast MIOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, IMameTp, IUIOHIaAb MOBEpXHOCTH ceprl. BzaumHoe
pacnoniokeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIolaab

chepsl

6.4

I/I306pa)KeHI/I€ TCJI BpallCHUA Ha IIJIOCKOCTH. Pa313épTKa OUJIIMHAPA U KOHYCa

6.5

KoMO6uHammu e BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAS] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonstue 06 oO0nEme. OcHOBHBIE cBOWCTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapajuieNienunena u cieacreus u3 He€. O0bEM IMIMHIPA, KOHYCA.
O0bBEM 11apa 1 mIomaas chepsl

6.7

[TooOHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTY IJIOMIAIIMU TTOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TENI

6.8

Ceuennss mwimHApa (HMapauieibHO W TEPIEHAUKYSIPHO OCH), CEYEHHs KOHyca
(mapaieabHOe OCHOBAHHUIO U MPOXOJISIIEE Yepe3 BEPIINHY), CCUCHHS IIapa

6.9

Bektop Ha miockoctd M B mpoctpaHcTBe. ClOKeHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha 4ucio. PasnoxkeHue BeKTopa Mo TpEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuno napannenenunena. Penenue 3aiay, CBS3aHHBIX ¢ IPUMEHEHUEM
MpaBWI ACHUCTBUI C BEKTOpaMH

6.10

[IpsmoyronpHast cucTteMa KOOpIMHAT B MpocTpaHcTBe. KoopawHAThl BeKTOpa.
[Ipocreiiiue 3agaun B KOOpAMHATaX. Yroll MexAy Bektopamu. CranspHOe
MPOU3BEACHUE BEKTOPOB. BbIumMclieHHE YIIIOB MEXAYy MNPSAMBIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PEHICHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
NMPOBePsAEMOro OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue MeTomaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHHs 3ajad,
yMeHHue (QOpMYyIUpOBATH M ONEPUPOBATh TMOHATHUSAMU: OIpEAeICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, NPU3HAK, [OKA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH, MPUMEHATh MX; YMEHHE (POPMYIUPOBATH
oOpaTHOE ¥ MPOTUBOIMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ] MaTeMaTH4eCKOW HHIYKIINH,
MPOBOAMTH JOKa3aTeNIbHBIE PACCYKICHUS NP PEIIEHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXJCHUN; yMEHHE OIEepUpOBATH
MOHATHSAMH. MHOKECTBO, MOJMHOKECTBO, OMEpaly HajJ MHOKECTBaMHU,;
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OTMCAaHUS PealbHBIX MPOIECCOB U SIBJICHHUN W NPU PEIIEHUU 3a7ad, B TOM
qHclie U3 JIPYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEPUPOBATH MOHATUIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCO0aMU; UCMOIb30BaTh Tpadbl Npu

PCUICHUHU 3a/1a4

YMeHne omnepupoBaTh MOHSTHUSIMH: HATypallbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTETEHb C LIEeTIbIM MOKa3aTesieM, KOpeHb HaTypalbHOU CTENEeHH, CTETEHb C
palyoHaIbHBIM MOKA3aTeNeM, CTEIEeHb C JCWCTBUTEIbHBIM IMOKa3aTeNeM,
norapudm uHcIa, CHUHYC, KOCHHYC M TAaHTEHC IPOU3BOJLHOTO YHCIHA,
OCTaTOK MO MOAYJIO, pPalMOHAIBHOE YHCIO, HUppalOHAIbHOE YHUCIIO,
MHOXXECTBA HATypalbHBIX, IENbIX, pAaIMOHAJbHBIX, JIEHCTBUTEIHHBIX
2 qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINNA 00NN
JeNUTeNb W HauMEHbllee oOlee KpaTHoe, anroputMm EBkiuma mnpu
pelIeHn: 3aa4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHHSI; YMEHHUE BBIMOJIHATH BBIUMCIICHUE 3HAUEHUH U MpeoOpa3oBaHus
BBIpOKEHUH CO CTemeHsMU U Jjorapudmamu, mnpeodpa3oBaHus APOOHO-
palMOHANFHBIX  BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHSIMHU:

oCIacaA0BaTCIIbHOCTD, apI/I(I)MeTI/I‘ICCKaH nporpeccusa, IrcoOMCTpUYICCKaA




nporpeccusi, OECKOHEUHO YOBIBAIOIIasi T'€OMETPHUYECKasi TMPOrpeccus;
yMEHHUE 3aJlaBaTh IIOCJICAOBATEIILHOCTH, B TOM YHCJIEC C IOMOIIbIO
PEKYppEHTHBIX (HOPMYJI; YMEHHE OMEPUPOBATH MOHATHIMH: KOMIUIEKCHOEC
YHCJIO0, CONPSOKEHHBIE KOMIUICKCHBIC YHCIA, MOAYJIh W  apryMEHT
KOMILJICKCHOTO ~ 4®cia,  (GopMa  3amUCH  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TPHUTOHOMETPHUYECKAass U ainreOpanveckas); yMeTb
MPOU3BOJIUTE apU(PMETHUCCKHUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIOIb30BAaHUS KOMIUICKCHBIX YHCEJ; OTIEpUPOBAThH
MOHATHUAMM. MaTpuia 2X2 u  3X3, ONpeneauTeNh  MaTPHIBI,

FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIIUTCIIA

YMeHue OIICpHUpPOBATh MNOHATHAMH. palHMOHAJIBHBIC, HPpPaLMOHAJIbHBIC,
IIOKAa3aTCJIBHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUT'OHOMCETPUYCCKHC
YpaBHCHUsT MW  HCPABCHCTBA, MX CHCTEMBI, YMCHHE OIICPpUPOBATH
MOHATUSIMHU. TOXKIAECCTBO, TOXACCTBECHHOC npeoGpa?.OBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ H HCPABCHCTB, PaBHOCUIIBHOCTbL
ypaBHeHHﬁ, HEPAaBCHCTB M CHCTEM,; YMCHHMEC pCIIaTh YPaBHCHMUS,
HCPAaBCHCTBA M CHCTCMbI C IIOMOIOBIO PA3JINYHBIX HpI/IéMOB; peuiaTb
YpaBHCHUs, HEPAaBCHCTBA W CHCTEMBI C TMAapaMeTpoOM,; IPUMECHITH
YpaBHCHUS, HCPABCHCTBA, HUX CHUCTEMbI IS PCIICHHUA MATCMATHYCCKUX

3a/laq 1 3a7ia4 U3 pa3JIMIHbIX obnacreit HAayKUu U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MNOHATHAMH: GYHKOMS, YETHOCTH (DYyHKIHUH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIIMH, 3KCTpeMyM (QYHKIMH, HauOoJblliee W HaUMEHbIEe 3HAUCHUS
GYHKIIMM Ha TIPOMEXKYTKEe, HempepblBHAs (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMH, TepBasi U BTOpas MPOW3BOJHAs (YHKIIMH, TEOMETPUUYECKUN U
bu3nuecKuii CMBICT TPOU3BOAHOM, IMEpBOOOpaszHas, OIpeaeaEHHbIN
WHTErpai; yMEHHWE HaxOOuTh aCUMNOTOTHI Tpaduka (QyHKIWH, yMEHUE
BBIYHMCIISATh  MPOU3BOAHBIE  CYMMBI, TPOU3BEICHHS, YacCTHOTO U
KOMITO3UIIMU (PYHKUMH, HAXOJIWUTh YpaBHEHHE KacaTellbHON K Trpaduky
GYHKIIMM, YMEHUE HAaXOJWUTh MPOU3BOJHBIC JJIEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJNb30BaTh MPOU3BOAHYIO IS HCCIEIOBaHUS (DYHKIIMIA,
HAaxXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAYEHUS (QYHKIHMA; CTPOUTH
rpaduky MHOTOYIEHOB C HUCIOJB30BaHUEM ammapaTa MaTeMaTHUYeCKOTO
aHalv3a; TMPUMEHATHh TMPOU3BOAHYIO [UIsI HAXOXKACHHUS HAWIYyYIIeTro
pelleHrus B TMPHUKIAJAHBIX, B TOM YHUCIE COLMAIbHO-)KOHOMHUYECKUX U

(bU3UYECKUX 3a/1ayaxX; HAXOJUTh TUIOMIAIN U O0O0BEMBI (PUTYP C TTOMOIIBIO




MHTCrpajga, NpUBOAUTH NPHUMEPbl MATEMATHYCCKOI0 MOICIHUPOBAHUS C

noMo1Isio g hepeHIrnaIbHbIX YpaBHEHUN

YMmeHnue onepupoBath NOHIATUSIMU: Tpaduk GyHKIMU, oOpaTHas QyHKIuS,
KOMIO3MIUsL (QYHKIUH, JMHEHHass (QYHKIWs, KBaJpaTH4yHas (QYHKIIHS,
panmoHanbHas (QYHKIUS, CTEleHHas (QYHKIUS, TPUTOHOMETPUYECCKHE
GbyHKIIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHAs U
norapupmuveckass (yHKIHUH, YMEHHUE CTPOUTh TpadUKd H3yYCHHBIX
byHKIUH, BBITIOJTHATL ~ MpeoOpa3oBaHusi  rpadukoB  (DYHKIIHH,
WCIIOJIb30BaTh TPApUKHU IS W3YYEHHS MPOIECCOB U 3aBUCUMOCTEH, TpU
pelieHny 3a7a4 W3 APYrHX YYeOHBIX NMPEAMETOB W 3a/a4 U3 pealbHOU
KW3HU;, BBIpAKATh (OPMYIaMU 3aBHCHUMOCTH MEXAY BEJINYHHAMU,
UCIIOJIb30BaTh CBOWCTBA M TpadWKu (YHKIUH Ui PEIICHUsS ypaBHEHUH,
HEPaBEHCTB M 3a/Ja4 C MapaMeTpamMH;, H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA peIHGHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTEM

YMeHue peuiatb TCKCTOBBLIC 3aa4d pPAa3HbLIX THIIOB (B TOM YHCIIC Ha
MIpOUCHTLI, AOJIM U YaCTH, Ha IABUIKCHHC, pa60Ty, CTOUMOCTBb TOBApOB U
yCiyr, HaJOIry, 3a1a4u U3 obnactH YIIpaBJICHUA JIMYHBIMU U CeMEHHBIMU
(bPIHchaMI/I); COCTaBJIAATh BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA MU HUX
CUCTCMBbI II0 YCJIOBHUKO 3aJayu, HCCICAOBATH IIOJYYCHHOC pPCHICHHUC U
OLICHMUBATb HpaBIIOHOI[O6HOCTB pe3yiIbTaToOB, YMCHHEC MOJICIUPOBATH
pC€ajlbHBIE CHUTyallMM Ha $3bIKEC MAaTEMaTHKH, COCTaBJIATH BBIPAXKCHMU,
YpaBHCHUS, HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aa4u, UCCICAOBATDH
IMOCTPOCHHLIC MOACIHN C HUCIIOJIB30BaHHECM arrapara anre6pbl,

WHTEPIPETHPOBATH MOTYYCHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSIMH. CpefHee apupMeTHyYecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHHUsI, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOrO0 Habopa, YMEHHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(pOopMalKIo, TPEACTABICHHYIO0 B TabMuIaX, HA auUarpammax, rpadukax,
OTpaKaroOIIyI0 CBOWCTBA pealbHBIX MPOIIECCOB U SBICHUI;, MPEACTaBIATh
nHpOpMAIMIO C TIOMOINBIO TaONWMIIT W JUarpaMM, HCCIIEI0BaTh
CTaTUCTUYCCKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadUuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; TpaUUIECKH HUCCIICI0BATh COBMECTHBIC

Ha6J'IIOI[€HI/I5I C IIOMOIIOBIO JUarpaMm pacCCuBaHUAg U JIMHEHHOM perpeccuun

YMeHue OIICpHUPOBATh MOHATHAIMMU. CHy‘I&ﬁHHﬁ OIIBIT H CHy‘IﬂﬁHO@

CO6]E>ITI/Ie, BCPOSATHOCTD CHy‘IﬂﬁHOFO CO6BITI/I${; YMCHUC BBIYUCIIATH




BEPOSATHOCTh C HKCIIOJIb30BAaHHEM TpaQHUUECKHUX METOJ0B; NPUMEHSThH
(GOpMYIBI CIIOKEHUS M YMHOXCHHS BEPOSTHOCTEH, (QOpMyny IOITHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTopHble (HaKkThl U HOPMYIIHI,
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIICPUPOBATH
MOHATUSAMU.  CIIydaiiHas BEIMYMHA, PACIpPENICIICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOE OXHUIAHUE, JHCIEPCHUs M CTaHJAPTHOE OTKIOHCHHE
CIyYaifHON  BeNWYMHBI, (QYHKIWW  paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEIbHOTO U HOPMAJILHOTO paclpe/ieiCHUi; YMEHHE
UCTIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACIPEICICHUN ISl PEIICHUs 3a71a4,
3HaKOMCTBO C MOHSTHSMH. 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
UCCIICZIOBAHUI; yMEHHE TMPHUBOJIUTH MPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEPUPOBATH MOHATHUSMHU. COUYETAHWE, NMEPECTAHOBKA, YHCJIO COYCTAHHH,
YHCIO  TEpPEeCTaHOBOK;, OwHOM  HbIOTOHA; yMeHHWE  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYKICHHUS VIS PEIICHUS 3a]1a4; OICHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITUH; COCTABIISITh BEPOSTHOCTHYIO MOJIEIb U

MHTEPIPETUPOBATH MOTYUYECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh IMOHATUSAMH. TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YT, IJIOCKUH yroJl, IByrpaHHbIN
yroJj, TpEXTPaHHbII Yrojl, CKpPellMBaloIIuecs MpsiMble, MapauieNbHOCTh U
MEPIEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroll MEXIy HpsIMbIMH,
Yroa MEXIy MNpSAMOW U TUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMH,
paccTosiHhe OT TOYKH [0 TUIOCKOCTH, PAcCTOSHHUE MEXAY MPSIMBIMH,
paccTosiHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MpU pEIICHUU
3a1a4 U3y4eHHbIE (PAKTBI U TEOpEeMBbl IIAHUMETPUU; YMEHHE OIIEHHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpA; CTPOUTh MaTEMaTHYECKHE
MOJIST C TIOMOINBI0 TEOMETPUYCCKUX TOHITHH M BEJIWYWH, pPEIIaTh

CBA3AaHHBIC C HUMH IIPAKTUYCCKUC 3a/1a4U
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOAAb (GUTypbl, 00BEM (UTYpHI,
MHOTOTPaHHUK, TMPaBUIbHBIH MHOTOTPAHHHMK, CEUEHHE MHOTIOTPaHHHUKA,
KyO, mapaijenenuresn, Opu3Ma, OUpaMuaa, ¢Gurypa M TMOBEPXHOCTh
BpallleHus], IWIMHIpP, KOHYC, map, cdepa, miomanb cdepsl, IUIOMIAIL
MOBEPXHOCTU MUPAMUIbI, TPU3MBI, KOHYyCa, UWIMHApa, O0BEM KyOa,
MPSIMOYTOJIBHOTO TMapajieNienuieaa, MUpaMubl, TPU3MbI, IHIMHIPA,
KOHycCa, Imapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHUS KOHyca W ITWIMHAPA,

mapaJiiCjibHbIC OCH HWJIM OCHOBAHHUIO, CCUYCHHUC IIIapd, IIIOCKOCTD,




Kacaromasicss cdepbl, HWIMHIAPA, KOHyCa;, YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHUKa, M300pakaTh MHOTOTPAaHHUKH, (PUTYphl U MOBEPXHOCTHU
BpAallIeHUs, UX CEYEHHUS, B TOM YHUCIIEC C TIOMOIIBIO FIEKTPOHHBIX CPE/CTB;
YMEHHE MPHUMEHSTh CBONCTBA T€OMETPHUYECKUX (UTYp, CaMOCTOATEIHHO
bopMynupoBaTh OMpeEesICHUs U3y4yaeMbIX (PUTYp, BBIABUraTh THIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX T'eOMETPUYECKUX (uryp, 0oOOCHOBBIBATH WU
ONpoBepraTh HX; YMEHHE TMPOBOAUTH KIacCHUPHUKAIUIO GUryp 1o
pPa3IUYHBIM TPHU3HAKaM, BBITIONHATE HEOOXOJUMBIE JIOTIOJHUTENbHBIC

MMOCTPOCHUA
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YMeHHe  omepupoBaTh IMOHATHSAMM. JIBDKEHHE B  IPOCTPAHCTBE,
napajulelibHbIM MepEeHOC, CUMMETPHUsS Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeobpazoBaHue MoA00Hs, TOJNOOHBIE (GUTYPHI, YMEHHUE
pacrio3HaBaTh paBHbIC W TMOJ0OHBIC (UTYPHI, B TOM 4YHCIEC B TPUPOJIC,
HCKYCCTBE, apXUTEKTYpE; MCIO0JIb30BaTh TEOMETPHUYCCKHE OTHOIICHUS TIPU
PEIICHUU 3a]a4; HaXOJUTh TCOMETPUYECKUE BEIMYMHBI (IJIMHA, YroJ,
IUIOIIA/(b, 00BEM) MPH PEIICHUH 3a7a4 M3 APYTHX y4eOHBIX MPEAMETOB U
U3 peajJbHOW JKHU3HHM, YMEHHE BBIYHCIATH T'€OMETPHUYCCKUE BETUYHHBI
(uMHA, yroi, ImiIomIags, OO0BEM, IUIOMAAb IOBEPXHOCTH), HMCIIOIB3YS
M3YYCeHHBIC (OPMYIBI M METOJBI, B TOM YHCIIC. IUIOIIA[b MOBEPXHOCTH
MUPAaMUJIBI, TPU3MBI, KOHYCa, IWIMHIpPA, IUIOMaab chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO  MapajuIe/IeuIeia, MUPaMHUIBI, TPU3MBI, IHIHHJIPA,

KOHYCa, [1apa; yMEHHE HaX0AUTh OTHOIIEHHE 00bEMOB MO0OHBIX (HHUTYP
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YMeHue OIICpUPOBATH NMOHATUAMH. HNPSAMOYroJibHAasA CHCTEMa KOOpPAMHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOPA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOPA Ha 4YHCIO, Ppas3jIo’KCHHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKAY
BCKTOpaMM,; YMCHHE HCIIOJIb30BaTh BeKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

JUIsL PECIICHUA TCOMECTPHUYCCKUX 3a4a9 U 3a/ia4 APpYTrux y‘le6HHX npeamMecToB
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YMeHue BbIOUPATh MOAXOSIINA METOJT IS PEIICHUs 3aJ[a4K; TOHUMAaHHE
3HAYUMOCTH MaTEeMaTHKH B HM3YYEHHUH MPUPOJTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWI; YMEHHE pAaCIlO3HABaTh TMPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE NMPUBOJAUTH MPUMEPHl MaTEeMaTHUYECKUX

OTKPBITHI POCCUICKON U MUPOBOM MareMaTH4YE€CKOW HayKu




IHEPEYEHbDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
1 Yucia v BEIYUCIICHUS

1.1 HarypanbHbie u nienbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YU Ce

12 Panmonanbhbie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOICHTHI,
' 0ECKOHEUYHBIC TICPUOTUUCCKUE IPOOH

13 ApudmeTrueckuii KOpeHb HATypalibHOH cTerneHu. [leiicTBus ¢ apuMEeTHUECCKUMHU
' KOPHSIMU HATypaJIbHOW CTETIICHU

14 CrerneHb ¢ 1enbiM nokaszaresieM. CTerneHb ¢ palMoHaIbHbIM TIokazareneM. CBoicTBa
' CTETICHU

15 CuHyC, KOCHMHYC M TAHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuaHbie M HATYpaIbHBIC JIOTApU(MBI

JleWicTBUTENbHBIE YHWClA. ApUPMETHYECKHE OIlepalud C JICHCTBUTEILHBIMU
1.7 yrciaamu. [IpuOnmKkEHHbIC BEIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U OLICHKA
pe3ysbTara BhIYMCICHUN

1.8 [IpeoOpaszoBaHue BhIpaKEHU

1.9 KommnekcHsie yncna
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Lenbie 1 1poOHO-pallIOHATbHBIC YPAaBHEHHS

2.2 HppaumoHnansHble ypaBHEHUS

2.3 TpuroHoMmerpuueckrue ypaBHEHUS

2.4 [TokasarenbHbIe U JIOTapuPMUIECKHE YPAaBHEHUS

2.5 I{enbie 1 1poOHO-pAIIMOHATILHBIEC HEPABEHCTBA

2.6 HppanmonansHbie HEpaBeHCTBA

2.7 [Toka3zaTenpHbIC U JOrapUPMHUUECKIE HEPABCHCTBA

2.8 TpuroHoMeTpuyecKre HepaBeHCTBA

2.9 CuCTeMBI ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHUMSI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpwuiia CUCTeMbI JIMHEWHBIX YpaBHEHHH. ONpeIeTuTe b MaTPHIIbI
3 OyHKIMH U TpaduKu




Oynkums, cnocobbl 3amanus ¢QyHkuuu. ['padux (yHkumu. B3zaumuo obOpaTHbIe

31 ¢byukuun. YétHble u HeuéTHbIe GyHkuuu. [lepuoauueckue QyHKIuN
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHui QyHkuuu. Hynu ¢dyHKuumn.
3.9 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PyHKIIMH.
' Makcumymbl U MUHUMYMBbI (yHKuud. HauOonbliee ¥ HavMeHblllee 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE
33 CrenenHas ¢yHKUMS C HaTypaldbHBIM U LENbIM ToOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0if CTEICHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenpHas u norapudmuueckas pyHKIUH, X CBOMCTBA U rpaduku
36 Touku pa3pbiBa. AcuMntoTel rpadukoB Qynkuuid. CBoiicTBa  (QyHKIUH,
' HENpPEPHIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, COCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyna ciI0KHBIX TPOIIEHTOB
4 Hauvana maremaruueckoro ananmza
4.1 [TpousBonHas ¢pyHkiuu. [Ipou3BoIHbIE STIEMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHre TPOM3BOAHONW K HCCIENOBAaHMIO (PYHKUMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOOJbIIEro U HAaUMEHBIIEro 3HaueHus (YHKIHMHU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHoecTBo, onepanuu Haja MHOXKecTBaMH. JluarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTUCTHKA
6.1 OnmucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunartopuka
7 I'eomerpus
7.1 @Ourypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAIICHHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
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