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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH TEeOMETpUM uepe3 oOecredyeHre BO3MOKHOCTH MPUOOpETeHUs W
UCIIONIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCUOHATIBHOTO
00pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpropuTeTHRIMH 3a/layaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopmMupoBaHue  yMmMeHHs ~ BJaJ€Thb ~ OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJEIAX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe yMEHHUS BIaJETh METOAAMH JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHUHM MaTEMATUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHocTel 00ydaromMXcs, MO3HABATENbHOW aKTUBHOCTHU, MCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUJICHUS, HHTEPECca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTCS: «[IpgMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJICPIKATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pacCTpeNeNEHHBIM MO ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qans  guddepeHnmanuu  00ydeHHUs,  TMOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéTtoM BbIOOpa Oynymel mpodeccun, obecrednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs TIOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha iockocTu. Pa3Béprka munuHapa u konyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHMK WIH TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasd CUMMETPHS, 3€pKaJbHAs CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUUCKOro Hapoza, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasl 3CTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJIOTMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHMUEeCKUX 3HAHWM MJig penieHus 3agady B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JIEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHUs, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIUu 1o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs I10 XOJy PEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (oOpMaT BBICTYIUICHHS € y4E€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOITPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUIYAIBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INNPEJMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a9;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMONH U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKMX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUN CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTYyalluu, IPUMEHSATh U3YUCHHBIC MOHSITUSA B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpaKTHYeCKHue 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C I[WIMHAPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHSI TEJT BpAIllCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OINEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMH Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUKA OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATHh M300paXKCHUS] MHOTOTPAHHMKOB U TENl BpalICHHs TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHHUs KOHYyca (mapaiieiabHble
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoOMeTpUYecKre (aKThl JJIsi PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MareMaTH4ecku  copMynupoBaHHONW  TMpoOJIeMbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEIINYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrponerere | Iparrusicciire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3aIH 5 5
3HAHUI
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KUIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTEMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaa moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsl

Jara
HU3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE TpaBUIIa
n300pakeHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpEeOMETPHH: TOYKa,
npsiMasi, IIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPCCEKAIOIMINUECA
InpsaMas U IJI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsaTus: MNEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMasa 1 mI0CKOCTb,
TOJYIIPOCTPAaHCTBO

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

MHororpaHH1KH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

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, HeCyIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHMs PSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIb, KyOa U TIPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MepeceueHMs MOTy4YSCHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHUI pa3HbIMU
[[BETAMH

https://m.edsoo.ru/EVUEQAZ7J

11

N300paxeHue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pEbpa. M3obpaxenue
MePeCceUCHUs MOTyUYSHHBIX

https://m.edso0.ru/XT1VCSWB2



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

IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

12

N3o0paxkenue ceueHmit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE IIPOXOJIAT Yepes3 Ux
pébpa. N3obpaxenue
NEPECCUCHU A MOJTYIYCHHBIX
JI0CKOCTEN. PackpammuBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBETaMUu

https://m.edsoo0.ru/08LAY6GMF

13

N3obpaxenune ceueHmit
MUpaMuibl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKocTel. PackpammnBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU
LBETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Merto crie10B AJis MOCTPOCHUS
CeueHu!

https://m.edso0.ru/1JO0ON3100

15

Merton cieoB i1l MOCTPOSHUS
ceueHuil. CBolicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Mertoa cie0B Ui HOCTPOCHUS
ceueHuii. CBOMCTBa NepeceyeHni
MPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuit B
nupamue, 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. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIUCh 1IaroB
MOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEeKEN U 3aIUCh I1aroB
MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHue BBIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MTOCTPOCHUS

https://m.edsoo0.ru/JIAQJNZCX

20

[TocTpoeHune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YepTexKEen U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 IPONOPITMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus passutus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

Kourpoabnas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

https://m.edsoo.ru/EBLE09SZ1



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

B3anmHoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90OBHKY

25

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuieJIbHON JAHHOU MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM npsimoil. Jlemma o
MEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHBIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA

mapalsiICJIbHOI'O IMPOCKTUPOBAHUA.

N3o00paxkenue pazHbIX GUryp B
napauieIbHON MPOEKIIUH

https://m.edsoo.ru/03GR50WZV

28

LenTpanbHas npoekuus. Yroiu ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

https://m.edsoo.ru/Z5FPAGSHI

29

33)13‘{1/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUECM IIPAMBIX 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

[TonATHA: mapaIIEIBHOCTD
MPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[1apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C M1APAJUIEITBHOCTBIO
MPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceyenus,
MIPOXOIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIeILHOIO APYTrOM IpsIMOH.
Pacu€t oTHOIICHUI

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

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE ISl TOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

https://m.edso00.ru/930T7FLSK

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CANHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC

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

MIPUHAUICKALLYIO JAHHOU
IUIOCKOCTH U CICACTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX
IUIOCKOCTEH: 0 MapajuIeIbHOCTH
MPSIMBIX TIEPECEUSHHSI TTPH
MepeceueHu  IByX
MapauIeIbHBIX IIOCKOCTEH
TpeThen

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

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMH TUIOCKOCTSIMH; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaiesIbHbIMU IUNIOCKOCTSIMU

https://m.edso0.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/9VJZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienune1a

https://m.edsoo.ru/HYNIQ785Q

41

Beruncnenue JUIMH OTPE3KOB B
KyOe U psAIMOYTOJIbHOM
napasuiesienue e

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH

https://m.edso0.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

IlepnieHIUKYISIPHOCTD NPSAMOU U
mnockocTu. [Ipusnak
MEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJI0CKOCTH

https://m.edsoo0.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOiA,
MIPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

https://m.edsoo.ru/MWF3MTS4E5

45

ITlnockoctu n
IIEPIEHINKYIIAPHBIE UM IIPSAMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/OKTGKHNSI

46

ITlnockoctu n
MePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHiuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHAnKymnsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnieHIuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHauKymIsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/211UD45PR

49

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHANKYIApax (mpsmas u
oOpatHasi)

https://m.edsoo.ru/IPCG564WN

51

Yron MCKAY CKpCHINBAOIUMHUCA

https://m.edsoo.ru/K4AEHQ3EQE



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

IIpsAMBIMHA

52

ITonck neprneHuKyIsapHbIX
MPSIMBIX C IIOMOILBIO
NEPIEHIUKYIIPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpTroroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM IMUPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINU

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM MUPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOM
MIPOEKINHU

https://m.edsoo.ru/T50FUDOQJ]

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTpaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHMil OT TOUKH 10
ILIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

Crnioco0bl OIyCTUTH
NEePIEeHUKYIISPbl: CHMMETpUS,

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
https://m.edsoo.ru/DHFUCBWO6

CABUTI TOYKH I10 ITapaJLIECIbHOU
psIMOM

61

CaBur no HenapamieabHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

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

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
MIJIOCKOCTEN B TIpocTpaHCcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: Yyroy MeXIy
IpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9US7

65

I'eomeTpuueckne MeTo b1
BBIYUCIICHUS YTJIa MEXTY
MPSIMBIMH B MHOTOT'PaHHUKAX

https://m.edso0.ru/3U40237CK

66

JByrpanubiii yroj. CBOHCTBO
JIUHEIHBIX YTJIOB ABYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

[lepnieHIuKyNApHBIE MIOCKOCTH.
CBolicTBa B3aMHO
MePIEeHIUKYISAPHBIX MIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepreHIuKyIIpHOCTH
IJIOCKOCTEN; TeOpeEMA O IPSIMOU
MEPECEUCHUS ABYX IUIOCKOCTEN

MEPIIEHANKYIISIPHBIX TPEThEN

https://m.edsoo.ru/FY5TMQA43F



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

[IpssMOyroabHBII
napajuiesienunesn; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesenunesa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o quaroHayn
MPSIMOYTOJILHOTO
napajuieJienume/a u Cle/ICTBUE
n3 Hee

https://m.edsoo.ru/EST10AD6I

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a/]a4r, CBA3aHHBIC
CO B3aUMHBIM PACIOJI0KEHHEM
HPSIMBIX U MIJIOCKOCTH

https://m.edsoo0.ru/4ATBYU36HZ

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJuIeIbHBIC
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOI'PaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX MIIOCKOCTEH
Ha CKPEIMBAIOIIUXCS MPSAMBIX,
paccTOsIHUE MEXIY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue oT TOUKM J10
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ A0 IINIIOCKOCTHU

https://m.edsoo.ru/W5GN48EIM

75

Boluncnenue paccTosHUN MEX Y
CKPELIUBAIOIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NIEPIEHAUKYIIAPHOU

https://m.edsoo.ru/5SW9VI1IHMD



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

TpéXrpaHHbIi yroj, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yria

https://m.edsoo0.ru/3AXGHNLQ4J

77

DnemMeHTH chepuyecKoit
TE€OMETPHUH: T€OIC3NIECKUE
JIMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbHas padota "Y1l u
paccrosiHus"

https://m.edsoo.ru/ARTWZ59YU

79

CucreMaruzanys 3HAaHHI
"MHOrOrpaHHuK U €ro
3JIeMEHTEI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. IIpsimas u HaKJIOHHAS
npu3Mel. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[Ipsimoit mapamenenurnen,
MPSAMOYTOJIbHBIN
napajuienenumnesa, Kyo

https://m.edsoo.ru/L8803LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

Bbhinykiible MHOTOTpaHHUKH.
Teopewma Dinepa. [IpaBuibHbIE U
MIOJIYTIPABUJIbHBIE
MHOTOTPaHHUKHU

https://m.edso0.ru/QOMX9GA1S

85

KonTponsHas pabora

https://m.edso0.ru/3SN52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpaHHuKu"

[ToHATHE BEKTOpA HA IIJIOCKOCTH

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

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 PazHoCTh BEKTOpPOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [IpaBwiio napaurenenuena 1 https://m.edso00.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
Paznoxxenne Bekropa 1o 6azucy

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

92 CkansipHO€ ITPOU3BE/ICHUE 1 https://m.edsoo.ru/JZ46VNC71
B

93 BIHCTICHEE YETIE MeXLy 1 https://m.edsoo.ru/lU5196 UQP
BEKTOPaMH B IPOCTPAHCTBE
n .

94 POCTCHIIHE sanaiu ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH

95 Hpocteiiutne sanari ¢ 1 https://m.edsoo.rulJCWURNGO01
BEKTOpaMH
n .

96 POCTCHIIIHE 3anaiH ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
n .

97 POCTCHIIIHE 3ajaiH ¢ 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH

000

98 060 erHHe 1 eucTeMatisai 1 https://m.edsoo.ru/ECRMXSNM3
3HaHUH
0606

99 © erHHe 1 ercTeMaTizai 1 https://m.edsoo.ru/XXBTFP5WL
3HaHUH

100 HToroas koHTpoJbHasA paboTa https://m.edsoo.ru/SFGPDWNKO

101 Htoroas koHTpoJbHas paboTa https://m.eds00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
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

O0001IEeHHUE U CUCTEMATU3ALIUS
3HAHUI

https://m.edso0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102



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

11 KUIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
n/n Tewa ypoxa Bcero Konrpoabubie | Ipaxrireckie H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B POCTpaHCTBE"

2 HosTopertite Temsr "CKaJiﬂpHoe 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BECHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 https://m.edso00.ru/55KY41LVG
BEKTOPAMHM B IIpOCTpaHCTBE"
[ToBTOpenue Temsl "YpaBHeHne

4 MPSIMOM, TIPOXOIAIIICH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJib, YpaBHEHHUE TUIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
VYpaBHEHHE IITIOCKOCTH,

6 HOpMaJib, YpaBHEHHUE TIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpe3Kax

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

8 HHHC? HPIC HEPABCHCTR, 1 https://m.edso0.ru/54EQ7JQSE
JIMHEWHOE MTPOrpaMMUpPOBaHUE

9 HHHG? HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE MPOrpaMMUpPOBaHUE

10 AHAIHTITICCRHC MCTOT 1 https://m.edsoo.ru/KHJ20M3PV

pacuéra yria Mexy IpsMbIMU B



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

MHOT'OrpaHHUKax

11

AHanuTUYeCKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5

12

dopmysia pacCTOSIHUSA OT TOUKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 THIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X1L3

14

Haxoxnenue pacctostHui OT
TOYKH JI0 TJIOCKOCTH B
MIPaBUJILHOM TUPaMUJIE

https://m.edsoo.ru/UZ15UU37F

15

KouTtponsHas padora
"Ananutnyeckas reomeTpus”

https://m.edsoo.ru/8SNGI1LGHFM

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

https://m.edso0.ru/219603NHQ

17

CeueHnss MHOTOTPAaHHUKOB:
METOJ], CIEI0OB

https://m.edsoo.ru/52XG02J5B

18

CeueHrss MHOTOTPAHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IIPpsAMBIC U
IUIOCKOCTHU: IMapalJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHble NpAMBIE U
IJIOCKOCTH: PacU€T OTHOLLIEHUI

https://m.edsoo.ru/O71ROI1JFI

21

HapannenLHLIe IIpsAMBIC U

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



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

IJIOCKOCTH: YIJIbI MEXKY
CKPEILMBAOILUMHUCS IIPSIMBIMU

22

[lepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenuKynsipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenqukynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS IJIUH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEeHuE: mIomagn
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSI TUTOITIAIeH, COOOpaKeHus
nonoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHMS
nonoous

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

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TIOMIAICH, COOOpaXKCHHS
nonoous

https://m.edsoo.ru/HWHVFENLOO

28

IImomanu ceuenui
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaxKeHMs Moa00us

https://m.edsoo.ru/X2HRM9HD4



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

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: IJIOIIA M
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00MS

https://m.edsoo.ru/8H4ELYI9NG6

30

Kontponsnas pabora
"[loBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHHUs: MHOTOTPaHHUKOB"

https://m.edsoo.ru/S§UW1WwWV1

31

O0BéM Tema. O0beEM
MPSMOYTOJTBHOTO
napajuiesienumne/ia

https://m.edsoo.ru/6UXGO0RC9

32

3anaun 00 yABOCHHUH Ky0a, O
KBaJpaType Kyda; 0 TPUCEKIIUH
yria

https://m.edsoo0.ru/VK2J2T XEF

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPSIMOYT OJIbHOTO
napajuiefienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'Ia,Z[HBIe 3aga4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYIT'OJIBHOTO
nmapajiiCicnuieaa

https://m.edso00.ru/OSHTIOT1G

35

OO0BEM MIPAMOI TPU3MBI

https://m.edsoo.ru/SAIL9YHYJ

36

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM
00BEMOB MPSMON MPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[IpuknaaHble 3a1a4u, CBsI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/QlIYC4F8IU

38

Brruucienue 00bEMOB TeI ©

https://m.edsoo.ru/ON585060H



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
https://m.edsoo.ru/ON585060H

IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
IIPU3MBI

39

Beruncnenue 006EMOB TeI ¢
TIOMOIIBIO OIPENIEIIEHHOTO
uHTerpana. O6bEM nupamu/ibl

https://m.edsoo.ru/2CJLCMKS8N

40

®opmyna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00LIUM YIJIOM

https://m.edsoo.ru/AL3PODC9E

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00LIUM YTJIOM

https://m.edso0.ru/SGOOAJRNY

42

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

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

43

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MIAPAMHU/IBI

https://m.edso0.ru/SF480DTS6

44

[Ipuknagabie 337291 110 TEME
"O0BEMBI Ten", CBSI3aHHEBIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

https://m.edso0.ru/9SF60YYVX

45

[Ipuknagabie 331291 110 TEME
"O0BEMBI TeN", CBSA3AHHBIC C
00BEMOM MTUPAMU/TBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0BbEMOB.
Brrunicnenue paccTosHUS 10
TUIOCKOCTH

https://m.edso0.ru/I39CX03CP

47

KonTtponsHas padora "O6béM

https://m.edsoo.ru/XNWZSSJ7P



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
https://m.edsoo.ru/XNWZSSJ7P

MHOTOTpaHHHUKa"

48

Hunusapudeckas HOBEPXHOCTb,
00pa3yroIne MUIHHIPUICCKON
IIOBEPXHOCTH

https://m.edsoo.ru/7TDHKEHEG6

49

Hunuuap. [psamoit kpyrosou
umwmHAp. [momans
MTOBEPXHOCTH LAJIMHIPA

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTB,
00pa3yrolre KOHMIEeCKOM
nosepxHocth. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenune KOHYyca TUIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBAaHUA

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbI KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

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

53

[Tmomanps 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NF4UE3KJ

55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
IIOCTPOCHUEM ceueHH I
OUJIMHApPA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a1a4 Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOCHUEM CEYEHU
LWIMHAPA, KOHYCA

https://m.edsoo.ru/AKF6PW62W



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

57

[IpuxnagHeie 3a1a4u, CB3aHHbIE
C UWJIMHAPOM

https://m.edso0.ru/3429Z1L.HT5

58

[Ipuknagneie 3a1a4u, CBA3aHHBIE
C UWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

[epeceuenwue cdepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIocKocThi0. Bua n
n300paxkeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IockocThi0. Bug n
n300paxkeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpust chepsl U mapa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MOCTPOCHUEM UX CEYCHHI
MJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO cepoi U Mapom,
MOCTPOCHUEM MX CEUEHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknaaHbie 3a/1auu, CBI3aHHbBIC
co cepoii u mapom

https://m.edsoo.ru/XW5LI17A9J



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

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYHUCIICHUA B
OKPY’KHOCTH, CTaHJApTHBIE
mogoous

https://m.edsoo.ru/EJ20DAVEJ

68

Pazmmunsnie KOM6I/IHaIII/II/I TCII
BpallCHUA 1 MHOTOI'PpaHHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3anauu o Teme "Tena u
MTOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/PHHLCG54E

70

3anauu o Teme "Tena u
ITOBEPXHOCTH BpanieHus"

https://m.edsoo.ru/22WPBLTP9

71

Kountponbnas paborta "Tena u
IIOBEPXHOCTH BpanieHus"

https://m.edso0.ru/33W222M63

72

O6beM munuHApa. Teopema 00
00BbEME MPSAMOTO MIJIUHIPA

https://m.edso0.ru/1ZN2S6ZMO

73

Brrunciaenne o0bEMOB Ten ¢
TIOMOTIBIO OTIPENIETIEHHOTO
uaTerpayia. O0pEM KOHYCa

https://m.edsoo.ru/ACTOMFMVF

74

IImomany OOKOBOH U ITOJIHOK
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTprYECKHUE 3a/1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM
00BEMOB IUITMHAPA, KOHYCA

https://m.edso0.ru/709VJYPSC

76

[Ipuknanueie 3a1a4u MO TEME
"OO0BEMBI U IUIOLIAIN
noBepxHocren ten"

https://m.edsoo.ru/QXEA9GPVB

77

OOBEM 1mIapa 1 mapoBoro
cektopa. Teopema 06 06bEMeE
mapa. [Inomans cheps.

https://m.edsoo.ru/VV60ONBVZX



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

CrepeomeTrpuieckue 3a/1auu,
CBA3aHHBIC C BBIYHMCIICHUECM
00BEMOB 1m1apa, MapoBOTO
CerMEHTa U IAapPOBOTO CEKTOPa

78

[IpuknagHeie 3a1a4n 10 TeEMe
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM M1apa U IUIOIIA B0
chepbl. COOTHOIICHHS MEXTY
IIJIOIIAIIMH ITOBEPXHOCTEN U
00bEMaMu OJIOOHBIX TEI

https://m.edsoo.ru/EZH9GRUEJ]

79

[TomoOHbIE TENa B MPOCTPAHCTBE.

N3menenue o6véma npu
nogo6un. CrepeoMeTpuyueckre
3aJjauy, CBSI3aHHBIE C
BBIUNCIIEHUEM 00BEMOB TEI U
IJTONIAJIEH MOBEPXHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

KonTtponsnas padota "[lmomanu
MMOBEPXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

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

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpaxxenus. [IBuxeHus u
paBeHcTBO ¢uryp. Obuue
CBOMCTBA IBIKCHUHN

https://m.edsoo.ru/RXJ4YWGENA

82

Bunanl nmxeHuii:
rapajuieIbHbIN TIEPEHOC,
LIEHTpalbHasi CHAMMETpUS,
3epKaibHasi CHMMETpHS,
MIOBOPOT BOKPYT MPSMOU

https://m.edso0.ru/ZSUA77NTX

83

[IpeoOpazoBanust mog00Hs.

https://m.edsoo.ru/A1IPU2WOAX



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
https://m.edsoo.ru/A1PU2WOAX

[Ipsimast u cdepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KoHnTtponsHas padora "BekTopsr
B IpocTpaHcTae”

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

86

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HAHWI:
"[TapamienbHOCT NPSMBIX U
IJTOCKOCTEN B MpoCcTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9

87

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cHUCTEMAaTU3als 3SHaHUH
"Bektopsl B mpocTpancTse"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"Bektopsl B mpocTpancTse"

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

89

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlis 3HAaHU:
"O6bemM MHOTOTpaHHuKa"

https://m.edso0.ru/B85S7VDTC

90

Ob6o6maromiee nopropenue 11
MOHATUH U METOA0B Kypca
reometpun 10—11 xmnaccos,

https://m.edsoo.ru/AJX4CDP5I



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

cucTeMaTu3anus 3HaHuH
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEMaTU3alUsl 3HAHUI:
"[Tmomaamn MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO
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O6o6maromnree nosropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3aIus 3HaHUH:
"ILnomanu NOBEPXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://m.edso0.ru/JG1DJ50NK
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Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHue, 0600IICHNE 1
CHCTEMAaTHU3alMs 3HAHUI

https://m.edsoo.ru/UI126CB4XL
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Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/IESALO6B5

97

Hctopus pazputus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://m.edsoo.ru/8ZKNMYFO03
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https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
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Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

https://m.eds00.ru/41X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU I

https://m.edsoo.ru/APGHOJYAH

100

Hcropus pazsutus
CTEPEOMETPUM KAK HAYKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Uctopus pazButus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazButus
CTepEeOMETPHUU KaK HAyKH U e
pOJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

Kox

10 KVIACC

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

I'eomerpus

7.1

OHGpI/IpOBaTI) MOHATHUAMU: TOYKA, IIpAMad, IMJIOCKOCTb

7.2

[IpuMeHATH aKCHOMBI CTEPEOMETPUM M CIEICTBHS W3 HUX IIPU PELICHUU
F€OMETPUUYECKHX 3a]1a4

7.3

OHepI/IpOBaTI) IIOHATUSIMU . napanneanOCTL nu HepHGHI[I/IKYHﬂpHOCTI) pr[MI)IX )41
IJIOCKOCTEN

1.4

KnaccupuimpoBate B3auMHOE pAcCMOJIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSIMH: JBYTPAHHBIN Yroj, TpaHU JBYIPAHHOIO Yria, pedpo
JIBYTPAaHHOTO yIjia, JMHEWHBIM YroJ JABYTPAHHOTO YyIJia, TpajycHas mepa
JBYTPAHHOTI'O yria

7.6

OnepupoBaTb TMOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIH W HEBBIIYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPaBUIIbHBI MHOTOTPAaHHUK

7.7

Pacno3HaBath OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB (TMUpaMuia, MpU3MA,
MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)

7.8

KnaccuduimpoBare MHOrOrpaHHUKH, BbIOUpas OCHOBaHUS Ul KiaccU(pUKaIiu
(BBIMMYKJIbIE M HEBBINMYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIE MHOTOIPAaHHUKH,
MpsIMbIE U HAKJIOHHBIE MTPU3MbI, TApaJUICIICIHUIIE IbI)

7.9

OHepI/IpOBaTB IOHATUAMU: CEKYIIas IMIOCKOCTh, CCHCHNEC MHOI'OI'PAHHHUKOB

7.10

OOBACHATH MPUHITUIIBI IOCTPOCHUS CEYCHHI MHOTOTPAHHUKOB, UCIIONB3YsI METOT
CIIENOB

7.11

Crpouth ceyeHHs] MHOTOIPAaHHUKOB METOJIOM CIIEZIOB, BBITIOJNHATH (BBIHOCHBIE)
IJIOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYpP: BHUI CBEPXY, COOKY,
CHU3Y

7.12

Pemars 3agaun Ha HaXo0XKJACHHE TCOMCTPUYCCKUX BCJIUMYHUH IIO o6pa3uaM Ui
ajiropgurMam, IPHUMCHAA H3BCCTHLBIC AHAJIUTHYCCKHC MCETOAbI IIpU PCHICHUH
CTAHAAPTHBIX MATCMATHYCCKUX 3aJ1a4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA
TOYKaMH, OT TOYKH 1O HpﬂMOfI, OT TOYKHMAO  IINIOCKOCTH, MCKOY
CKpCUINBAOIIUMUCS ITPAMBIMU

7.13

Pemate 3amaum Ha HaxoXXACHHE TCOMETPUUCCKUX BCJIUYHH IIO o6pa3uaM niIn
AIropurMaM, IPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOABI IIpU PCHICHHUU
CTAaHJAAPTHBIX MATEMATUYCCKHUX 3aJa4 Ha  BbIYHUCICHHUC  YIJIOB  MCKIAY
CKpCHIMBAKOIIHUMHUCA TPAMBIMHU, MCKIAY HpHMOﬁ H IIJIOCKOCTBIO, MCKIY
TIOCKOCTSAMHU, ABYI'PAHHBIX YI'JIOB




7.14

Boeruncnate 00BEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupaMua) ¢ TpUMEHEHHEM (OpPMYN, BBIYHCIATH COOTHOIIEHHS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMu MOJIOOHBIX MHOTOTPAaHHUKOB

7.15

OHepI/IpOBaTB MOHATHUAMU: CUMMCETPHUA B IIPOCTPAHCTBE, LHCHTP, OCh U IMJIIOCKOCTDH
CUMMCTPUHU, HCHTP, OCb U MJIIOCKOCTh CUMMCTPHU (1)I/IrypI>I

7.16

W3Bnekath, TpeoOpa3oBbIBaTh H  HHTEPIPETUPOBATH  WHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACcTaBIECHHYIO Ha YepTexax u
pUCYHKax

7.17

[IpumensaTs reomerpuyeckue (akThl A PELIEHUs CTEPEOMETPUUYECKUX 3ajad,
MIPENIONAraloIMX HECKOJbKO IIAaroB pEIIEeHUs, €CIU YCIOBUS NIpPUMEHEHUs
3aJlaHbl B ABHOU (hopMme

7.18

[IpuMenaTs,  mpocTeliMe  IPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

HpI/IBOI[I/ITI) IMPpUMEPBI MAaTEMATUUCCKUX SaKOHOMepHOCTCﬁ B IIpUPOAC U KH3HU,
pacrmo3HaBaTh NPOABJICHUC 3aKOHOB rCOMETPHU B UCKYCCTBE

7.20

[IpuMeHsTh TONMyYEHHBIE 3HAHUS Ha TPAKTUKE: aHAIU3UPOBATH peabHBIC
CUTyallM ¥ TIPUMEHSITh HW3YYCHHBIC TOHSATHUS B TPOIECCE TOWCKA PEIICHUS
MaTeMaTH4eCKH CPOPMYTUPOBAHHON MPOOIEMBbI, MOICIUPOBATH pPEATbHBIE
CUTyallM Ha s3BIKE TEOMETPHUH, UCCIIEIOBaTh TIOCTPOCHHBIE MOJEIH C
WCIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUH M TeopeM, armapara aiareopsl,
pemaTh NPAaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXKJIECHUEM TI'€OMETPUUYECKHUX
BEJINYUH

Kon

11 KIJACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

I'eomerpust

6.1

OHCpI/IpOBaTL IIOHATHUAMMU OUJIIMHAPHUYCCKasA  IMOBCPXHOCTD, 06pasy}0mne
HHHHHﬂqueCKOﬁ IMOBCPXHOCTH, MUJINHAP, KOHHNYCCKas IIOBCPXHOCTD,
06pa3y}onme KOHMYECKOM MMOBEPXHOCTHU, KOHYC, C(i)epI/I‘ICCKaH IIOBCPXHOCTb

6.2

Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)

6.3

OOBACHATE CIIOCOOBI MOJIYUYCHUS TCJI BpalllCHUS

6.4

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHUC C(l)epbl H ITJIIOCKOCTHU

6.5

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMEHTa, apOBOW CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOIO CIIOS,
LIapOBOU CEKTOP

6.6

Bbraucnars 00bEMBI U IIJIOLIAM TOBEPXHOCTEN TeJ BpAIllEHUs, TEOMETPHUECKUX
TeJI ¢ MpUMEHEHUuEM (popMy

6.7

OHepI/IpOBaTL MOHATHUAMU: MHOTOT'PAHHUK, BIICAHHBIN B C(bepy U OIHMCAHHBIN




oxoJio cepsl, chepa, BiucaHHAsT B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS

BBIYHCIATE COOTHOIICHUS MEXKIY IUIOMAISIMU TOBEPXHOCTEH W 00BEMamu

6.8
MOJA0OHBIX TEJ
6.9 N3o0paxkate u3yyaemble (GUTYpl OT pPYKHM M C MPUMEHEHHEM IPOCTBIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX
' ¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJI BPALICHHS
W3BnekaTh, WHTEPHPETHPOBATH W  NPeoOpa3oBhIBaTh  MHPOPMALUIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaX, MPEJCTABICHHYIO HAa YepTexax U
pPUCYHKAX
[IpumensaTs reoMerpuueckue (akThl Uil PELICHUS CTEPEOMETPUUYECKUX 3ajad,
6.12 MIPENIONAraloINX HECKOJbKO IIAaroB pELIEeHUs, €CIU YCIOBHUS IPUMEHEHUs
3aJlaHbl B IBHOU (hopMme
6.13 OnepupoBaTh NOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE NEWCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHHSI
' BEKTOpa Ha YUCII0, 00BACHATh, KAKUMU CBOMICTBAMH OHU 00JIaat0T
6.15 [IpumeHsTh NpaBUiIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATHSMH: JIEKapTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
6.16 MOJlyJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YOl MEXIY
' BEKTOpPaMH,  CKaJIApHOE  IpPOU3BEICHUE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMIUTaHapHbIE BEKTOPBI
HaxonuTe cymMMy BEKTOPOB M IPOM3BEAECHUE BEKTOpA Ha YHUCIO, YrOJI MEXIy
6.17 BEKTOPAMH, CKaJIIPHOE TMPOU3BEACHHE, pPaCKIaAbIBaTh BEKTOp 1O JIBYM
HEKOJIJITMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JICKapTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiimne reoMeTpUuYecKHe 3aJaud Ha INPUMEHEHUE BEKTOPHO-
' KOOP/AMHAaTHOTO METO/1a
Pemare 3a71aun Ha JOKa3aTeabCTBO MAaTEMATUYECKUX OTHOIIEHUI U HAXO0XKJEHHE
6.20 reOMEeTPUYECKUX BEIMYHMH 0 00pa3laM WM alfOpUTMaM, IPUMEHsS U3BECTHBIE
METO/IbI IPU PEIIEHUH CTaHIAPTHBIX MaTeMaTUYEeCKUX 3a]1a4
6.21 [IpumensaTs  mpocTellMe  NMporpaMMHbIE  CPEACTBAa U DIIEKTPOHHO-
' KOMMYHHKAIIMOHHbBIE CUCTEMBI NP PEILICHUH CTEPEOMETPUUYECKHX 3a/1a4
6.2 [IpuBoaUTH MpUMeEpPbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HH,
' pacro3HaBaTh IPOSBIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE
[IpuMeHsATh NOMyYeHHBIE 3HAHUS Ha MPAKTUKE: AaHAJIM3UpPOBATh peabHbIE
CUTYyallUd W TPUMEHSTh H3y4YCHHbIE IOHATHUA B Ipollecce IOUCKA pEeLIeHUs
MaTeMaTH4ecKu CHOpPMYIMPOBAHHOM MpOOJIEMBbl, MOJAEIHPOBATh pEAbHbIE
6.23 CUTyallud Ha $3bIKE TE€OMETPUHM, MHCCIEN0BaTh IOCTPOEHHBIE MOJEIN C

HCIIOJIb30BAHUEM TI'COMCTPUYUCCKHUX MOHATUN H TCOPEM, alIiapara anrerH,
peuiath MPAKTUYCCKUC 3allavi, CBA3AHHBIC C HAXOXICHUCM TI'COMCTPUUCCKUX
BCIINMYHUH




Koxa

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, npAMBIX U IUIOCKOCTEN B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajielbHble IUIOCKOCTH, CBOMCTBA TNapauleNbHbIX IuiockocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MPOCTPAHCTBE, MPSAMbIC NapauleIbHble U MEPIEeHANKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, POEKIUs PUTYphl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupamuna: N-yronbHas nupamuja, IpaHd U OCHOBaHHME IHUPAMMJIBL,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
NpaBUIIbHAS TPEYroJbHask MUpaMKIa U MPaBUIbHBIN TeTpa’ap, KyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapaejienmIcaax, MMpaBUJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOW IUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM NHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY IUIOMIAASIMU TTOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

Kox
6

11 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
I0maas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueacteus u3 He€. O0bEM IMIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno mapamienenunena. Pemenne 3aga4, CBA3aHHBIX C IPUMEHECHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAMHAT B TIIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCEXKAY HNpAMBIMU W TINIOCKOCTSIMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox

IIpoBepsiemble TPeOOBAHHUSI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPpaMMBbI CPeHEro 061ero 0opa3oBaHus

Brnagenne Merogamu JI0Ka3aTeNnbCTB, aITOPUTMAMU PEIICHUS 3a/1ad; YMEHUE
(hopMyITMpOBaTh M ONEPUPOBATH OHIATHUSIMH: OTIPECIICHUE, aKCHOMa, TeopeMa,
CIIE/ICTBHE, CBOWCTBO,  TPW3HAK,  JIOKA3aTEIIbCTBO,  PaBHOCHIIHHBIC
(GOopMyTUpOBKHY; MPUMEHATh UX; YMeHHEe (GOopMylupoBaTb OOpaTHOE U
IIPOTUBOIIOJIOXKHOE YTBEP)KJICHUE, NPUBOAUTL NPUMEPHl U KOHTPIPUMEDPSIL,
HUCITIOJIB30BaTh METOQ MaTeMaTHYECKOU WHAYKIIUU, IMIPOBOJUTE A0Ka3aTCIbHBIC
pacCyKaAC€HUsd MNpH PCUHICHWH 3aaad, OUCHHUBATH JIOTHYCCKYIO ITPABUIIBHOCTDH
paCCY)I()IeHPII)’I; YMCHHE ONCPHUPOBATH MOHATUAMU: MHOXKCCTBO, ITOJMHOKECTBO,
onepannun Hazg MHOXECTBAMU, YMECHUE HUCIIOJIb30BATh TCOPETUKO -
MHO>KECTBEHHBII amnmnapar Jjd OmucCaHusa pPCajlbHBIX ITPOLECCOB H SIBJIEHUU U
MpHU PEIIeHUH 3ajad, B TOM YHCJIE W3 APYrHX Y4eOHBIX MPEIMETOB; YMEHUE
ONIEPUPOBATh TOHATHUSAMHU: Tpad, CBiI3HBIN Tpad, aepeBo, MUK, rpad Ha
TUTOCKOCTH; YMEHHE 3a7aBaTh M OMHCHIBATH rpadbl pa3IMYHBIMU CIIOCOOAMU;

WCIO0JIb30BaTh I'padbl MpU pelIeHNH 3a1a4

VYmenune OIICPHUPOBATH IOHATHUAMU. HATYPAJIbHOE YHCJIO, HEJI0C YHUCIIO, CTCIICHD
C OCJIbIM IIOKaszaTcieM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
paluOHaJIbHBIM IIOKAa3aTCIEM, CTCIICHb C HeﬁCTBHTCHBHBIM I10Ka3aTeyIeEM,
norapn(bM 4yucia, CHHYC, KOCHHYC M TaHI'CHC IIPOMU3BOJIBHOI'O 4HCJa, OCTAaTOK
o MOAYJI, PpalMOHAJIIBHOC YHCJIO, HUPPALUOHAIBHOC YHCIIO, MHOXCECTBA
HAaTypaJIbHbIX, UCJbIX, PallOHAJIbHBIX, HeﬁCTBHTeHLHLIX quceil; yYMCHHC
HCIIOJIb30BAaTh IIPU3HAKKU JICIUMMOCTH, HauMeEHbBIITHI O6IHHI>'I ACIIUTCIIb H
HaAanMCHBIICC O6I_I_ICC KpaTHOC, aJI'OPUTM Esxmupaa IIpu pCHICHUH 3aaa4v;
3HAKOMCTBO C Pas3IMYHbIMHU IO3UIHWOHHBIMU CHUCTCMAMH CHUUCIICHUSA; YMCHUC
BBIIIOJIHATh BBIYMCJICHHE 3HAYCHUU H npeo6pa3OBaHH51 BLIpa)KCHI/Iﬁ CO
CTCIICHAMU U J'IOFapI/Iq)MaMI/I, npeo6pasoBaHmI I[pO6HO'paI_II/IOHaJ'IBHHX
BLIpa)I(eHHfI; YMCEHUC OINCpHUpOBaAThH IOHATHAMM nocCJaca0BaTCIIbHOCTD,
apI/I(I)MeTI/I‘{eCKaSI mnporpeccus, TCOMETPUUCCKAA TMIPOTrpeCCus, OCCKOHEYHO
Y6I>IBaIOIJ_[aH reoMeTpuucCKasn porpeccus; YMCHUC 3aaaBaTb

nocCjaeaOBAaTCIIbHOCTH, B TOM YHCJIC C IIOMOIIBIO PCKYPPCHTHBIX (bOpM}/J'I;




YMEHHUE OIEpUPOBATH TMOHATHSIMU: KOMIUIEKCHOE YHCIO, COINpPSDKEHHBIE
KOMIUIEKCHBIE YHWCJIa, MOJAYJIb W apryMEHT KOMIUJICKCHOTO uucia, Gopma
3alMCH  KOMIUIEKCHBIX 4YHucell (TeoMeTpuYecKas, TpUTOHOMETpUYecKas |
anreOpanyeckasi); yMeTb MPOM3BOIUTH apU(PMETUUECKHE JICUCTBUS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH MPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX
Yycell; ONEpUpOBaThb MOHATUAMM: MaTpuua 2x2 u 3%3, omnpeaeauTellb

MaTpHUIIbl, FEOMETPUUYECKUI CMBICIT ONPEAETUTENS

YMeHne onepupoBaTh IMOHATUSMM: PAlUOHAIBHBIC, HPPALMOHAIbHBIC,
MOKa3aTejabHble, CTENEHHbIE, Jorapu@MuuecKkue, TPUTOHOMETPUUECKHE
YpaBHEHUS M HEPABEHCTBA, UX CHCTEMBI, YMEHHE OIIEpUPOBATH IMOHATHSIMM:
TOKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YpPABHEHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHUE pEIIaTh YPABHEHWsS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO
pa3JINYHBIX MPUEMOB; pelIaTh YPABHEHWs, HEPAaBEHCTBA M CHCTEMBI C
rapaMeTpoM; NPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHUS
MaTeMaTHYeCKHUX 3a/ad U 3aJad W3 pa3jMyuHbIX oOnacTell HayKHM U peabHOU

KHN3HHU

YMeHHne  omepupoBaTh  HOHATHAMH:  (QyHKOHs, YETHOCTh  (YHKIHWH,
MEPUOANIHOCTh  (YHKIMHM, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTh
dbyHKUIMM, SKCTpeMyM (yHKIMU, HauWOOJbIlIee W HaWMEHbBIEEe 3HAYCHHS
(GyHKIMU Ha TPOMEXKYTKE, HENpepbiBHAS (QYHKIUSA, aCUMOTOTHI Tpaduka
GyHKIMU, TIepBas M BTOpas NPOM3BOIHAS (QYHKIUH, TCOMETPUYCCKUU U
(bu3nYecKuil CMBICI MPOU3BOIHOM, MEpBOOOpa3Hasi, ONPEACIEHHBI UHTETPA,
YMEHUE HAaxXOIHWTh aCHUMITOTHI rpaduka Q(YHKIUU; YMEHHE BBIYUCIATH
IPOM3BOJIHBIC CYMMBbI, TPOM3BEICHHS, YaCTHOTO M KOMIIO3HMIUU (YHKIUH,
HAXOJIUTh ypaBHEHUE KacaTelIbHOW K rpaduky (yHKIMU; YMEHHE HAaXOIHMTh
IIPOM3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIMI; YMEHUE UCIOJIb30BATh MTPOU3BOIHYIO
JUTSL UCCIIeIOBaHUS (DYHKIUI, HAXOAUTh HAHOOJIBIINE U HAMMEHBIIINE 3HAYCHUS
GyHKIUH; CTpOUTh TrpaUKM MHOTOUWICHOB C KCIOJIb30BAHUEM arapara
MaTEeMaTHYeCKOTO aHalu3a; NPUMEHATh MPOU3BOIHYIO s HaXOXKJICHUS
HAWIY4YIIEro peleHUus B TMPUKIAAHBIX, B TOM YHCIE€ COILMAIbHO-
SKOHOMHYECKUX U (PU3MUECKUX 3a]lauyax; HaXOIUTh MIOMAIN U 00BEMBI HUTYD
C TOMOIIBI0  HMHTErpaja; MPUBOJUTH  NPUMEPHl  MaTEMaTHYECKOTO

MOJIEIMPOBaHMs ¢ IOMOIIBIO AU hepeHInaTbHBIX YPaBHEHHH

YMeHue omnepupoBaTh MOHATHSIMU: TpaduK (QYHKUUH, oOpaTHas (QYHKIMS,

KOMOO3ULMs (PYHKIMHA, JuHEHHas QYHKIUSA, KBaJpaTH4Has (QYHKIMS,




panvoHanbHas ~ (QYHKUUS, CTENeHHas  (QYHKIUS, TPUTOHOMETPHUYECKUE
¢byHkuuu, oOpaTHBIE TpPUTOHOMETpUYecKHe (YHKIMH, TOKa3aTelnbHas |
norapudmuueckas pyHKIMHU; yMEHHE CTPOUTH rpadUKy U3y4EHHBIX (PYHKIHUH,
BBITIOJIHATH MPeoOpa3zoBaHus rpaduKoB (PyHKINH, HCIIOIB30BATh TPAdUKH IS
U3yYCHHUS TMPOIECCOB M 3aBHCHMOCTEH, IMpH pEUICHWH 337ad W3 JIPYrux
y4eOHBIX TPEJAMETOB M 3a/a4 W3 PeajbHOM JKWU3HU; BBIpaXKaTh (GOpMylIaMu
3aBHCHMOCTH MEXIy BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U TpaduKu
GYHKOME Ui pelieHus ypaBHEHUH, HEPABEHCTB W 3a/ad C IapamMeTpamu;
n300paxkaTh Ha KOOPAWHATHOW IMJIOCKOCTH MHOYXKECTBA PEUICHUH YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue penrate TEKCTOBBIE 33/1a4M PA3HBIX TUIOB (B TOM YHCIIE€ HA MPOLIEHTHI,
JOJIM M 4YacTH, Ha JBW)KEHHE, padoTy, CTOMMOCTb TOBAPOB M YCIYT, HAJOTH,
3ajaud W3 oO0JacTW YOpaBlIEHUS JIMYHBIMA M CeMEeHHBIMU (UHAHCAMHU);
COCTaBIISATh BBIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO
3a/lauM, MCCIe0BaTh MOJYYEHHOE pelIeHHe M OLIEHWBATh MPaBIONOJ00HOCTh
pe3ylbTaTOB; YMEHHE MOJEIMPOBATh pPEAIBHBIE CUTYyallUM Ha S3bIKE
MaTE€MaTHKHU; COCTaBIIATh BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBHIO 33Ja4d, MCCJIENOBATh IOCTPOCHHBIE MOJCIN C MCIOJIb30BaHUEM

anmnapara ajiredpbl, HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMHU: CpelHee apu@MeTHuecKoe, MeIuaHa,
HauOosblllee M HauMEHbIllee 3HAueHUs, pa3Max, AUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO HalOpa; yYMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHbOpMaIMIO, TMpEACTAaBIEHHYI0O B TabiuIax, Ha JAuarpaMmax, rpadukax,
OTpPaXaIOIIYI0 CBOMCTBA pEAJbHBIX MPOLECCOB U SBIEHUM; IPEACTaBIATh
UH(GOPMAIMIO C MMOMOIIBIO0 TaOIHI] U AUArpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM rpaduuecKuX METOJOB U AJIEKTPOHHBIX
CpenCTB; rpaUuecKd HCCIEeN0BaTh COBMECTHbIE HAOIIOACHUS C TOMOIIbIO

JyarpamMM pacceuBaHus U TMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUAMU: CIy4alHBIM ONBIT U CllydaiiHOe coOBITHE,
BEPOSATHOCTb CIy4aHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSATHOCTh C
UCIOJIb30BaHUEM TpaUUECKUX METOJIOB; MPUMEHATh (OPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, (opMyilny TOJHOW BEpOATHOCTH, (HOpPMYITy
bepuynnu, xoMmOuHaTOpHBIE (AaKTBI M (OPMYIbI;, OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIA; YMEHUE ONEepPUPOBATh MOHATHAMM: CIydailHas BEIUYHHA,
pacrnpeneeHue BEpPOSITHOCTEM, MAaTeMaTH4eCKOe OKMJAHUE, NIUCIEPCHUS H

CTaHAApPTHOC OTKIIOHCHUC CJ'Iy‘-I&fIHOfI BCJIIMYHHEI, (I)YHKLII/II/I pacnpeaciCHusa u




IJIOTHOCTH PaBHOMEPHOIO, IOKA3aTEJIbHOIO M HOPMAJIBHOTO PaCIpPECIICHUN;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACHPEACIICHUM U PEIICHUS
3a/a4; 3HAKOMCTBO C IOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbI
BbIOOPOYHBIX MCCIEAOBAHUM; YMEHUE MPHUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B NPUPOJHBIX M OOIIECTBEHHBIX SBIICHHUAX, YMCHHE
OIIEPUPOBATH NOHATUAMU: COYETAHUE, IEPECTAHOBKA, YNACIO COYETAHUM, YHUCIIO
nepecTaHoBOK; OnHOM HpIOTOHA; yMeHHE MPUMEHATh KOMOWHATOPHBIE (PAKTHI
U PACCYKIEHMs JUI pelleHus 3a]ad; OLICHUBATh BEPOSTHOCTH pEeabHBIX
COOBITHI; COCTaBJIATH BEPOATHOCTHYID MOJEIb M  HMHTEPIPETUPOBATH

MIOJTy4EHHBIN pe3yibTaT

YMeHue onepupoBaTh NOHATHSAMH: TOYKA, IIPsiMasi, INIOCKOCTb, MMPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJa, IJIOCKUI YroJ, ABYTPAaHHBIN yroJl, TPEXTPaHHbIN
yroJl, CKPEIIMBAIOIIUECS MPsAMBIE, MAPATUIEIBHOCTh W NEPHEHANKYIIPHOCTh
NpSIMBIX W IUIOCKOCTEH, Yroia MEXIy NpPSIMBIMHM, YroJl MEXAYy IpsIMOA M
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH IO TUIOCKOCTH,
paccTosiHuEe MEXAY MPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMH; YMEHHUE
UCIOJb30BaTh MPU pPEIIEHUMH 337ad H3ydeHHble (AKTBI U  TEOpEeMbl
IUTAHUMETPUH; YMEHHME OLIEHMBAaTh pa3Mepbl 0OBEKTOB OKPYXKAIOILIEro MHpa;
CTPOUTb MAaTEMaTHYECKHE MOJCIN C IOMOIIBIO T'€OMETPUYECKUX INOHATUN U

BCJIIMYMH, pCIIaTh CBA3aHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa9n
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YMeHue omnepupoBaTh MOHATHAMH: IUIOWAAb (Urypsl, 00BEM QUrYypHI,
MHOTOTPaHHHK, NMPAaBUJIbHBI MHOTOTPAaHHUK, CEUYEHHUE MHOTOIPAHHUKA, KYO,
napajuiefienune1, Npu3Ma, nupamuaa, Gurypa U TOBEPXHOCTh BpallleHUs,
MWIMHIP, KOHyc, map, cdepa, mwiomanb cdepbl, IUIOMAIs MOBEPXHOCTU
OUPAMUJIBI, TPU3MBI, KOHYCa, LUIUHApPA, 00bEM Kyba, MPSMOYTrOJIbHOTIO
napasuiefienuneia, NupamMuabl, TpU3Mbl, HUIHHIPA, KOHYCa, I1apa, pa3BEépPTKa
MOBEPXHOCTH, CEUEHHUsT KOHyca M IIWIMHApA, NapajuieJbHble OCH WU
OCHOBaHHWIO, CEYEHME Ilapa, IJIOCKOCTh, Kacaromiasics cdepbl, IWIHHIPA,
KOHyCa; yMEHHE CTPOUTh CEUEHHWE  MHOTOTpaHHUKa,  H300paxkarhb
MHOTOTPaHHHUKH, GUTYPHI U TOBEPXHOCTU BPAIICHUS, UX CEUYCHHUs, B TOM YHCIIE
C TOMOUIBIO DJEKTPOHHBIX CPEACTB; YMEHHME NPUMEHSATH CBOICTBA
reoOMeTpHYecKUX (UTyp, CaMOCTOSTENbHO (GOPMYIUPOBATH OMpPENEICHUS
u3ydaeMbIX (UTYyp, BBIBHTaTh THUNOTE3bl O CBOWCTBAX U MpHU3HAKAX
reoMeTpuueckux ¢uryp, OoOOCHOBBHIBATH WJIM ONpPOBEpraTh HX; YyMEHHE
MPOBOJNTh Kiaccuukanmuio GUTyp MO pPasIuYHBIM TPU3HAKAM, BBIOJHSTH

HeO6XO,Z[I/IMLIe AOIOJIHUTCIIBHBIC TIOCTPOCHUSA
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YMeHnue onepupoBarh NOHITUSMU: JBM)KEHUE B IIPOCTPAHCTBE, NapasuieibHbIN
IIEPEHOC, CUMMETpUs Ha IUIOCKOCTM W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00Hs, MOA0OHbBIE (DUTYPBI; YMEHHUE PAaCIO3HABATH PAaBHBIC
U TOJNOOHBIE (DUTYPHI, B TOM 4YHCIE B TNPHUPOJE, HCKYCCTBE, APXUTEKTYpE;
UCII0JIb30BAaTh T'€OMETPUYECKUE OTHOLIEHUS NpPU PELICHUM 3aJ]la4; HAaXOJUTh
TeOMETPUYECKHE BEIMYMHBI (JJIMHA, YroJi, IUIouiaab, 00bEM) MpU pPELICHUH
3aja4 M3 JPYruX Yy4eOHbIX MPEAMETOB U U3 pPEaJbHOW KHU3HU; YMEHHUE
BBIUUCIIATh TI'€OMETPUYECKHUE BEJIMYUHBI (JUIMHA, YroJj, IUIomaab, OO0BEM,
IUIOUIa/Ib TOBEPXHOCTH), UCIOJB3Ysl M3yuYe€HHbIE (OpPMYJbl U METOJbI, B TOM
yycie: IUIOMIaJb MOBEPXHOCTUM MHUpaMU[bl, MPU3MbI, KOHYCa, IMJIMHJpA,
momanas ceprl; 00bEM Kyda, MPSIMOYTOJIBHOTO Mapayiesienunesa, TUPaMU/IbI,
MpU3MBI, IWIUHJAPA, KOHYyca, 11apa; YMEHHWE HaXOJWUTh OTHOILIEHHE OOBEMOB

M0I00HBIX UTYD
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YMeHue ornepupoBaTh TOHATHSIMH: TPSIMOYrOjbHAs CHCTEMa KOOpJIWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA HA YHCIIO, PA3JIOKEHHE BEKTOpa MO 0a3mcy, CKasipHOE
MPOU3BEACHNE, BEKTOPHOE IMPOW3BEICHUE, YTOJ MEXAY BEKTOpaMHU; yMEHHUE
WCIOJIb30BaTh  BEKTOPHBI M KOOPIMHATHBIA  METOJ [UIsl  pElIeHHUs

reOMETPUUECKUX 33124 U 33a4 APYruX yueOHBIX MPEIMETOB
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YMeHne BBIOMpATh TOAXOMAIIMA METON I pEelIeHUs 3a7add; TMOHUMaHUe
3HQYMMOCTH MaTE€MaTUKH B UW3YYCHHHM TMPUPOJIHBIX UM  OOIIECTBEHHBIX
MpOIIECCOB M SBJICHWW, YMEHHWE paclo3HaBaTh MPOSBICHHUE 3aKOHOB
MaTeMaTUKd B MCKYCCTBE, YMEHHE IPUBOIUTH MPUMEPHl MaTEeMaTHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpIM nokaszarenaem. CTENeHb ¢ pallMOHAJIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnynbie 1 HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBanye BHIPAKEHUN

1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA

2.8 Tpuronomerpudeckrue HepaBEeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuua cucteMbl JMHEHHBIX ypaBHEHUH. Onpeaenurenb MaTpUIbI
3 ®yukuuy 1 rpahuKu

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne QyHKINHU, KX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEMN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




