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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB T'€OMETpPHUH, MpPH J10Ka3aTEeIIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHuUst mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH TEeOMETpUM uepe3 oOecredyeHre BO3MOKHOCTH MPUOOpETeHUs W
UCIIONIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX TEOMETPUHU, U HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPOo¢eCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

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

pacIlIMpeHne NMPEACTABICHUS O TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYphI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh M HU3y4aTh
pa3HbIE SBJICHUS OKPY KAKOLIETO MUpPa, 3HAHWE MOHATUIHOIO aIiapara o pasaeiry
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMyn M yMEHHE HMX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ pEeUIEHNs] CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPIKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSIBICHUS TEOMETPUYECCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUAM, HO U 10 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamiaJiucb  HEOJHOKpPaTHO. ITO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHUE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4aroUIuXCsl, pacupsisa U yriiyomusis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TeOMETPHH KaK COCTaBIsoNIel yueOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMerpus» Ha YriyOJEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U MIIOCKOCTEH B MPOCTPAHCTBE: MapaieIbHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢buryp B mapajuiebHON MPOEKIUHU. YTIBI C COHANPABICHHBIMU CTOPOHAMH, yroOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUCHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE MPOEKTUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEpXHOCTH MHoOrorpaHHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHMpAaMUJA, IIpaBWIbHAsA TPEYrojabHAs NUPaMUIA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSAMOW IMPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpA Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATaMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 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
WINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedyenwe cdepsl u mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAJEH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayieIbHO ¥ MEPHEeHIUKYJSIPHO OCH), CEYeHHUs KOHyca (mapaiieiabHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue 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,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHI HayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]a4, PEIICHUH, PacCyKICHHH, BOCIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHMTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHATLHON  JCSATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHWH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a7]ad MAaTeMaTHUCCKOW HANIPaBICHHOCTH,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKONW KYyJbTYpHl, TOHWMAHHUE BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE MPHUPOJTHONW M COIMAITBHOMN
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHEC MATEMAaTHYECKUX 3HAHWWA JUIsI pelieHUs 3agad B 00JacTu
OKpYXalolel cpepl, TUIAHUPOBAHHE IIOCTYNIKOB M OIICHKA WX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) IeHHOCTH HAYYHOI0 MO3HAHMUSL:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHONW  TPAKTHUKW, TIOHUMAaHHE
MaTEMaTUYECKOW HAyKu Kak c(]epbl YeIOBEYECKOH JeATEITBbHOCTH, 3TalloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBHIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOW KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCIICIOBATCIIbCKYIO JICATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB  PEILICHUsS, BbIOMpaTh  Haubonee MOAXOASAIUMH € y4E€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (HOPMYJIMPOBATHL OOOOIIEHUS W BBIBOJABI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUJIOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
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 THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
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, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

pPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJOCTHXKCHUSI Pe3yJbTaTOB JCSTeIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOoThl, pacrpenemsiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITUSIMU CTEPEOMETPUU TIPHU
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJIHO OMEpPUPOBATH MOHSTUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIIEHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [TWIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TEJI BpaIllleHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTEX,U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

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

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus Noo0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUS] CEUEHHUW: METOJ CJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolliuX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTYallMM Ha S3bIKE T'€OMETPHUH, HUCCIENO0BATH MOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE TpaBUiIa
n300paxkeHusl Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOYKa,
npsiMasi, IIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUiia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIebHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

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

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPCCEKAIOIIUECA
IpsMas U IJI0CKOCTb,
MOJIYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsaTus: MNEPCCCKAOIMMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMas 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

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

MHororpaHH1KH, H300paKxeHne
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 CIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE.
O06o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MepeceUeHMs MOTy4SCHHBIX
iockoctei. PackpamuBanue
MOCTPOCHHBIX CCUCHHUI pa3HbIMU
[[BETAMH

https://m.edsoo.ru/EVUEQAZ7J

11

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

IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

12

N3o0pakenue ceueHmit
MUpPaMUbl, KyOa U PU3MBI,
KOTOPBIE IIPOXOJAT Yepes3 Ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
IJI0CKOCTeN. PackpammuBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBCTaMUu

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

13

N3obpaxenune ceueHmit
MUpaMuibl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 uX
pé6pa. N3obpaxenue
repeceyeHus MOJTyYeHHBIX
IJI0CKOCTel. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
LBETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Merto crieoB AJis MOCTPOCHUS
CeueHuU

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

15

Merton crienoB i1l MOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Mertoa cie0B Ui HOCTPOCHUS
ceueHuii. CBOMCTBa NepeceyeHni
MPSIMBIX U IIJIOCKOCTEN

https://m.edsoo0.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
YepTEeXKEN U 3aIUChH 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe 1mo Tpém Toukam
Ha p&opax. Co3maHue BEIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MTOCTPOCHUS

https://m.edsoo0.ru/JIAQJNZCX

20

[ToctpoeHune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BEHIHOCHBIX
YepTexKEN 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

KonTponpHast paboTa "AKCHOMBI
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 IIPOCTPAHCTBE.
CkpemuBarouiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90OBHKY

25

TeopeMa o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JAHHOU MPSIMOH,
MPOXOSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM mpsimoil. Jlemma o
MEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTBIO

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.
OCHOBHBIC CBOMCTBA
rapajuieIbHOTO
npoektupoBanus. M3o0paxkeHue
pasHbIX (GUTYp B MapajielbHON
MIPOEKIINU

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

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIEHHBIMU CTOPOHAMU.
Yroa mexay npsMeIMu

https://m.edsoo.ru/Z5FPAGSHI

29

33)13‘{1/[ Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C

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

PacIoJIOKEHUEM NPSAMBIX B
IIPOCTPAHCTBE

30

[TonATHA: mapamIeNbHOCTh
MPSAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
miockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU 1
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTeNbCTBO,
CBSI3aHHBIE C MMAPAJUIEITBHOCTHIO
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo0.ru/2DD9X2MQ3

32

[ToctpoeHue ceyenus,
MIPOXOJIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaiyIeILHOIO APYTrO IpsIMOHA.
Pacuér oTHOLIEHMI

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

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI TOCTPOCHUS
cedeHuit kyda u
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

https://m.edso0.ru/930T7FLSK

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,

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

MPOXOSIIEN YEPE3 TOUKY, HE
MIPUHAUICKALLYIO JAHHOU
IIOCKOCTH U CIEACTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX
IUIOCKOCTEH: O MapajlIeIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPH
MepeceueHn  IBYX
MapauIeTbHBIX IUIOCKOCTEH
TpeThen

https://m.edso0.ru/3KIKV3ROG

37

CBoiicTBa napayIeIbHBIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajuIeTbHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napaieIbHbIMU INIOCKOCTSIMU; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaiesIbHbIMU IUIOCKOCTSMU

https://m.edso0.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH

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

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napauiesienumne1a

https://m.edsoo.ru/HYNIQ785Q

41

Beruncnenue JUIMH OTPE3KOB B
Ky0Oe ¥ psAIMOYroJIbHOM
napajulesenumneie

https://m.edsoo.ru/FZBZVPOEC

42

[lepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIIPHOCTHU NIPSMOH U

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

IIIIOCKOCTH

43

IlepnieHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOH U
IIJIOCKOCTH

https://m.edsoo0.ru/K38BG31ZH

44

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOIA,
MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

https://m.edsoo.ru/MWF3MTS4E5

45

ITlnockoctu n
IIEPIEHINKYIAPHBIE UM IIPSAMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/OKTGKHNSI

46

IImockoctu u
MEePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHiuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHauKymIsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnieniuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHauKymIsIpa u3
TOYKH Ha MPSIMYIO

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

49

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOpatHasi)

https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
NepIeHANKYIsApax (mpsmas u
oOpatHasi)

https://m.edsoo.ru/IPCG564WN



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

51

Yron Mmexay CKpelrBaroIMMUCS
MPSMBIMH

https://m.edsoo.ru/K4AEHQ3EQE

52

[Tonck nepneHMKyIsapHbIX
MPSIMBIX C IIOMOILBIO
NEPIEHIUKYIIAPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpTtoroHanbHO€ IPOEKTUPOBAHNE

https://m.edsoo0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOW IMTMPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM MUPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
IIPOEKIINH

https://m.edsoo.ru/T50FUDOQOJ]

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIIbHO TJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

https://m.edso0.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

CrniocoObl OIyCTUTH

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/K4EHQ3E9E
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NEPIEHIUKYIISAPBl: CHMMETPHS,
CABUTI TOYKH I10 ITapaJLICIbHOU
psAIMOM

61

CaBur no HenapamieabHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

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

62

KonTponsHas pabota "B3aumHoe
PACIIOJIOKCHHUEC MTPAMBIX U
MJIOCKOCTEN B TIpocTpaHCcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: Yyroy MeXIy
IIpsAMBIMHA Ha IMJIIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: YrOa MEKIY
CKpEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

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

65

I'eomerpuueckne MeTo b1
BBIYUCIICHUS YIJIa MEXKTY
MPSIMBIMH B MHOTOT'PaHHUKAX

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

66

JByrpanubiii yroj. CBOHCTBO
JIUHEIHBIX YTJI0B ABYTPAHHOTO

yria

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

67

[lepnieHIuKyNIApHBIE MJIOCKOCTH.
CBolicTBa B3aMHO
MEePIEHIUKYIISPHBIX IIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepreHIuKyIIpHOCTH
IJIOCKOCTEN; TeOpeEMA O IPSIMOK
MEPECEUCHUS JBYX IUIOCKOCTEN

https://m.edsoo.ru/FY5TMQA43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
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NEPIEHIUKYIIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssMOyroIBHBIM
napajuiesienunes; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesienunesa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o quaroHayn
MPSIMOYTOJILHOTO
napajuieJienuIe/a u CIeICTBUE
"3 Hee

https://m.edsoo.ru/EST10AD6I

71

Crepeomerpuueckue u
MIpUKIIaHBIE 3a/1a4H, CBI3aHHBIS
CO B3aUMHBIM PACHOJIOKEHUEM
HPSIMBIX U MIJIOCKOCTH

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

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJUIeIbHBIC
IJIOCKOCTH B CTaHIAPTHBIX
MHOTOI'PaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX MIIOCKOCTEH
Ha CKPEIMBAIOIINUXCS MPSAMBIX,
PacCTOSIHUE MEXKIY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue oT TOUKM J10
IIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ A0 IINIOCKOCTHU

https://m.edsoo.ru/W5GN48EIM

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C

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



https://m.edsoo.ru/K99DBNDAW
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IIOMOIIIBIO NIEPIEHAUKYIIAPHON
IIJIOCKOCTH

76

TpéxrpaHHbIi yroj, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTIO YIJIa

https://m.edso0.ru/3AXGHNLQ4J

77

DnemMeHTHl chepuyecKoit
TE€OMETPHUH: T€OIC3NIECKUE
JIUHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbHas padota "Y1l u
paccrosiHus"

https://m.edsoo.ru/AIRTWZ59YU

79

CucreMaTusais 3HaHUH
"MHOTOrpaHHUK U €ro
3JIEeMEHTEI"

https://m.edsoo.ru/VC3UOAK3B

80

[Mupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. [Ipsimas 1 HaKJIOHHAs
npu3Mel. [IpaBunbHas nmpusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[Ipsimoit mapamnenenune,
MPSIMOYTOJIbHBIN
napajuienenumnesa, Kyo

https://m.edso0.ru/L8803LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

Brinykiible MHOTOTPaHHUKH.
Teopema Dinepa. [IpaBuibHbIE U
MIOJIYTIPABUJIbHBIE
MHOTOTPaHHUKHU

https://m.edso0.ru/QOMX9GA1S
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KontponsHas pabora

85 " " 1 https://m.eds00.ru/3N52B3TEM
MHororpaHHuku

I1

86 OHTHE BEICTOPA Ha fHIOCKOCTH 1 https://m.edsoo.ru/L RBSE3B09
U B IIPOCTPAHCTBE

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

88 Pa3zHocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio napasurenenumena 1 https://m.edso00.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
Paznoxxenne Bekropa 1o 0azucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1 https://m.edso00.ru/U760IDCTG
OJHOM INIOCKOCTH

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

93 BIIHGIICHEHS yIia MEsKRy 1 https://m.edsoo.ru/lU5196 UQP
BEKTOPaMH B IPOCTPAHCTBE
n o

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

95 POCTCHIIIHE 3anaiH ¢ 1 https://m.edsoo.rulJCWURNGO01
BEKTOpaMH
n -

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

97 POCTOHIIHE Sa/amu © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH
006006

98 © HvleHHe 1 CHCTEMATHSATIA 1 https://m.edso00.ru/ECRMXSNM3
3HaHUH
0606

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

100 HTorosas koHTpoJbHasA paboTa 1 https://m.edsoo.ru/SFGPDWNKO
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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

101 Hrorosas KoHTpoJbHAs padoTa 1 https://m.eds00.ru/X3ZG8A6SO
102 Obobmerue 1 cucTeMaTH3AIMS 1 https://m.eds00.ru/93LAWXEK1L
3HAaHUU
OBILEE KOJMYECTBO YACOB IO 107

[TPOTPAMME



https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

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

2 Hostopetirte TeMet "CKaJiﬂpHoe 1 https://m.edsoo.ru/M6JO60NJ7
MPOU3BE/ICHUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncnenue yriia Mexmay 1 https://m.edso00.ru/55KY41LVG
BEKTOpPaMH B ITPOCTpaHCTBE"
[ToBTOpeHue TeMol "YpaBHEeHNE

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

5 HOpMaJib, YpaBHEHHUE TIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE MJIOCKOCTH,

6 HOpPMaJib, ypaBHEHHUE TIIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpe3Kax

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

8 HHHefI HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/54EQ7JQSE
JIMHEWHOE MPOrpaMMUpPOBaHUE

9 HHHefIHHe HEpaBeHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE MTPOrpaMMUpPOBaHUE

10 AHanuTHYEeCKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



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

pacyéra yriia Mex1y npssMbIMH B

MHOT'OrpaHHUKax

11

AHanTUTAYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5

12

dopmysia pacCTOSHUSA OT TOUKH
JI0 TIJIOCKOCTH B KOOPAMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue pacctostHuii OT
TOYKH JIO TJIOCKOCTH B KyOe

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

14

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTHU B
MIPaBUJILHOM TUPaMUJIe

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas padoTa
"Ananutuyeckas reomeTpus”

https://m.edsoo.ru/SNGI1LGHFM

16

CeueHus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

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

17

CeueHunss MHOTOTPAaHHUKOB:
METOJ], CIEI0OB

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

18

CeueHunss MHOTOTPAHHUKOB:
CTaHJapTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IPpsAMBIC U
IIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHble NpAMBIE U
IUIOCKOCTH: PaCY€T OTHOLICHUI

https://m.edsoo.ru/O71ROI1JFI



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

21

[TapamienpHble IpsiMBbIE U
IJIOCKOCTH: YIJIbI MEXKTY
CKPCHIUMBAOIIUMHUCS ITPAMBIMUA

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

22

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeEX
MEPIEHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenqukynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS ITIUH B
MHOTI'OIpaHHUKAaX

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

25

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

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaXKCHHUS
nonoous

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

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TIOMIAICH, COOOPaXKCHHMS
mogoous

https://m.edsoo.ru/HWHVFENLOO

28

[Inomtanu ceuenuit
MHOTOTI'PAHHUKOB: IJIOLIA/IN
IIOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



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

9acTH, COOOpaxKeHUS MOa00us

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00HS

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

30

KonTtponsHas padora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHHUs1 MHOTOTPaHHUKOB"

https://m.edsoo0.ru/S§UW1WWwWV1

31

O0BéM Tema. O0beEM
MIPSMOYTOJTBHOTO
napajuiesienumne/ia

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

32

3amgaun 00 yaBOEHUH Ky0a, O
KBaJpaType Kyda; O TPUCEKITHHI
yria

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

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiesienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'Ia,Z[HBIe 3aJa4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYIT'OJIBHOTO
InapajjiCJaCrumIicaa

https://m.edso00.ru/OSHTIOT1G

35

OO0BEM MIPAMOI TPU3MBI

https://m.edsoo.ru/SAIL9YHYJ

36

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MPSMON MTPU3MBI

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

37

[IpuknaaHble 3a/1auu, CBI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/QlI'YC4F8IU



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

38

Brruncnenue 00bEMOB Te ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Berancnenue 006EMOB TeI ¢
TIOMOIIBIO OIPENIEIIEHHOTO
uHTerpana. O6bEM NMupamuibl

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

40

®dopmyna 00bEMa TUPaAMUJIBL.
OTtHo1eHne 00bEMOB MTUPAMHU/T
¢ 00IUM yriomM

https://m.edsoo.ru/AL3PODC9E

41

®dopmyna 00bEMa TUPaAMUIBL.
OTtHo1eHue 00bEMOB MTUPAMHU/T
¢ 00IUM yriiom

https://m.edso0.ru/SGOOAJRNY

42

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

https://m.edsoo.ru/7TRSRHWO7

43

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00bEMaMu
MIAPAMHU/IBI

https://m.edso0.ru/SF480DTS6

44

[Ipuknagabie 337291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

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

45

[Ipuknagabie 337291 110 TEME
"O0BEMBI TeN", CBSA3aHHBIC C
00BEMOM MUPAMHU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosHUS 10
TUIOCKOCTH

https://m.edso0.ru/I39CX03CP



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

47

KontponsHas padora "O0béM
MHOTOIpaHHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJII/IHZ[pI/I‘-IeCKaﬂ IMOBCPXHOCTb,
00pa3yroIne MUITHAPUICCKON
IIOBEPXHOCTH

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

49

Hunuuap. [psamoit kpyrosou
uwmHAp. [Tmomans
MTOBEPXHOCTH LAJIMHIPA

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas moBEpXHOCTB,
00pa3yromne KOHNIEeCKOM
nosepxHocth. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenne KOHYyca TUIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbI KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

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

53

[Tmomanp 60KOBOY MOBEPXHOCTH

H IIOJIHOM IIOBEPXHOCTHU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tmomanp 60KOBOM MOBEPXHOCTH

M IIOJIHOM MMOBEPXHOCTHU KOHYCA

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

55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYHMCIICHHUC,
IIOCTPOCHUEM ceueHH I
OUJIIMHApA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a/1au Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOCHUEM CEYEHUN

https://m.edsoo.ru/AKF6PW62W



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

HWIMHAPA, KOHYCA

57

[Ipuknagneie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

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

58

[IpuxnagHeie 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 IIocKoCcThI0. Bua n
n300paxkeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IockocThi0. Bug n
n300pakeHHe 1apa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdepsl 1 mapa

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

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

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

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJ'Ia,[[HLIe 3aaa4u, CBA3aHHBIC

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

co cepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVEJ]
OKPYKHOCTH, CTaHJapTHBIE
oao0ust
Pas € KoMOuHa e

68 JHHRIC KOMBHHATIHI T https://m.edso0.ru/LE7933LXX
BpaHICHI/ISI )41 MHOFOFpaHHI/IKOB
3ana o teme "Tema

69 AT TIO TEM g H" https://m.edsoo.ru/PHHLCG54E
HOBCpXHOCTI/I BpaHICHI/ISI
3ana o teme "Tema

70 AT TIO TEM g H” https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaIIleHI/Ifl
Kourpoasnaas pabora "Tena

71 FTPOIBHA pabot ”H 1 https://m.edsoo.ru/33W222M63
HOBerHOCTI/I BpaIIleHI/Ifl
O0Bé a. Teopema 00

72 T’,, M HHUTHHAD pem https://m.edso0.ru/1ZN2S6ZMO
00BbEME MPSAMOTO MHJIUHIPA
Breruucienne 00bEMOB TeI ©

73 MTOMOIIIBIO OTIPEICTIEHHOTO https://m.edsoo.ru/ACTOMFMVF
nHTerpana. O0béM KoHyca
IT 0 I I

74 TOTHAI DOKOBOM H TOJHON https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUeCKUE 3a/1a4H,

75 CBSI3aHHBIE C BEIYHCIICHUEM https://m.edso0.ru/709VJYPSC
00BEMOB IMITMHIPA, KOHYCa
[IpuknaaHeie 3a1a49M 110 TEME

76 "OO0BEMBI U IUIOLIAIN https://m.edso0.ru/QXEA9GPVB
noBepxHocrTen ten"
0688

77 PEM THapa M THapoBoro https://m.edsoo.ru/VVV6ONBVZX

cektopa. Teopema 06 06bEMe



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

mrapa. [Inomans chepsr.
CrepeomeTrpuieckue 3a/1auu,
CBA3aHHBIC C BBIYHMCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

78

[IpukiagHeie 3a1a4n 10 TeEMe
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM 11apa U IUIOIIA B0
chepbl. COOTHOICHHS MEXTY
IIJIOIIAIIMH ITOBEPXHOCTEN U
00bEMaMu IOJIOOHBIX TEI

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

79

ITomoOHbIE TENA B
MIpOCTpaHCTBE. MI3MeHeHue
00béMa mpu moA00Huu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeN U IUIOLIAIEH
MOBEPXHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

Kontponsnas padota "[lmomanu
MMOBEPXHOCTH U 0OBEMBI
KpyrJibIx Ten"

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

81

JIBUKEeHHS IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHust u
paBeHcTBO Quryp. Oduue
CBOWCTBA IBIKCHUHN

https://m.edsoo.ru/RXJ4YWGENA

82

Bunnl nBmkenuit:
MapaJuyiebHbIN IIEPEHOC,
LIEHTpAJIbHAsA CHMMETPUS,
3€pKaJbHasi CUMMETPUS,

https://m.edso0.ru/ZSUA77NTX



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

IIOBOPOT BOKPYT NPSIMOU

83

[IpeoOpazoBanwst Mo 00MSL.
[psimast u cdepa Diinepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABWIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponsnas padota "BekTopsl

B IpocTpaHcTee”

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

86

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"[TapamienbHOCT NPSMBIX U
IJTOCKOCTEN B MpoCcTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9

87

O6o6matomee moroperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTEMAaTU3aIs 3SHaHUH
"Bektopsl B mpocTpancTse"”

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHUM:
"Bektopsl B mpocTpancTae"

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

89

O6o6matomee mosropeHue 11
MOHATUH U METO0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHWHA:
"O6bemM MHOTOTpaHHUKa"

https://m.edso0.ru/B85S7VDTC



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

90

Ob6o6maromee noropenue 11
MOHSTUM U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CHUCTEeMaTU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

Oo6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alMsl 3HAHUI:
"[Tmomaan MOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cHUCTEMAaTU3aIsI 3SHaHUH
"ILnomany moBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://m.edso0.ru/JG1DJ50NK

93

Hrorosas koHTposbHas paboTa

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTposbHas paboTa

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

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/UI126CB4XL

96

Hctopus pazputus
CTEPEOMETPUH KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/IESALO6B5

97

Hctopus pa3BuTus
CTEpPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX

https://m.edsoo.ru/8ZKNMYFO03



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

98

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTU I

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

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI1

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

100

Hcropus pazsutus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT Ui

https://m.edsoo.ru/GEJCO734F

101

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XECHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/RK4XSFWNR

102

Hctopus pazputus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH pPEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh TOHSATHAMH: TAPAUIETBHOCT MW MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumnupoBaTh B3aUMHOE PACIOJIOKEHHE TPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHSTUSMHU: JIBYTPaHHBIA YToJ, TPaHW JABYTPAHHOTO YIJIa,
7.5 pedpo NIBYrpaHHOIO yrIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKIIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, PAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMujaa, MpHU3Ma,
' MPSIMOYTOJIHHBIN MMapajuiesienurIie1, Kyo)
Knaccudpunmposare ~ MHOTOTpaHHUKHM,  BbIOMpas ~ OCHOBaHUSA  JIs
7.8 KJaccuUKaIK (BBIMYKJIbIE U HEBBIMYKJIble MHOTOIPAaHHUKHU, MPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIeIUIIe b))
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHHUSI CEUEHUN MHOTOTPAaHHUKOB, HCIOIb3YA
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYUH MO oOpasnam
WIA QITrOpUTMaM, IPHUMEHAs HW3BECTHHIC AHAIUTHUYECKUE METOIbl IpU
7.12 pEeLIeHUH CTaHJAPTHBIX MaTeMaTHMYeCKMX 3ajJad Ha  BBIYHCIICHHE
pacCTOSIHUHA MeXay ABYMS TOYKAaMH, OT TOYKH 1O NPSAMOH, OT TOUKHJIO
IUIOCKOCTH, MEX]ly CKPELIUBAOIIUMUCS MPSIMBIMU
Pemare 3amaun Ha HaXOXKJEHHE I'€OMETPHUUECKUX BEIMYMH HO 0Opa3nam
713 WIM alrOpuTMaM, INPUMEHSS H3BECTHBbIE AHAIMTUYECKUE METOJbl INpU

PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCICHUC YTJIOB
MCKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIY HpHMOfI N TIIIOCKOCTHBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U TIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3MA,

7.14 nupaMua) ¢ HpUMEHEHHEM (OpMyN, BBIYUCIATH COOTHOIICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (PUTYPbI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, IMpeICTaBICHHYI0 Ha
yepTexax U pUuCcyHKax
[IpumensaTs reomeTpuyeckue (GaxKThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEANOJaramilinX HECKOJIbKO IIaroB pEIIEHUs, €CIA YCIOBUSA
MIpUMEHEHHUS 3a]IaHbI B SIBHOM opme
718 [IpuMeHATs mpocCTEHIIME MPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE MpUMEpPHl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B Mpupoae M
' YKU3HHU, PAcIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B HUCKYCCTBE
[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIW3HPOBATh pealbHbIE
CUTYallud ¥ MPUMEHSTh U3ydEeHHBIC TIOHSATHS B TIPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh pealbHbIE
7.20 CUTYyalliM Ha $S3bIKE TEOMETPHH, HMCCIEIOBATh IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHNEM T'€OMETPUUYECKUX MOHATHI U TeopeM, ammapara ajireopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXKJICHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01mero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWINHAPUYECKOM IMOBEPXHOCTH, IMIMHIP, KOHHMYECKAs IOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OmnepupoBaTb MOHATHUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS,, BHICOTA
LIapOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM TOBEPXHOCTEW Tel  BpaLICHHUS,




TEOMETPUYECKUX TeJl C MPUMEHEHHEeM (popmyIt

6.7

OnepupoBaTh TOHATHUSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B chepy u
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOI'PAaHHHUK WM TEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMuU
MOJOOHBIX TEN

6.9

N300paxkaTe u3zydaemble (QUIYpbl OT PYKH U C NPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbinoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUI CBEpXY, COOKY, CHM3Y; CTPOUTH CEUYEHMs Tel
BpallleHUS

6.11

W3Bnekarb, uHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATH HHMOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETpPUUYECKUX (Urypax, MpeACTaBIECHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensTs reomeTpuyeckue (GakThl ISl PELIEHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  ISHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsaTh MpaBUiIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATUSIMH: JEKApTOBBI KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOD, MOJIy/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI
MEX1y BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOMU3BCACHHEC BCKTOpAa Ha YHCIIO, YI'OJI
MCXKIAY BCKTOpaMH, CKAJIAPHOC IIPOU3BEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4ud Ha IIPHUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEILCTBO MATEMAaTHUECKUX OTHOIICHHUM U
HaXO0XKIACHUEC TCOMCECTPUUCCKUX BCIIUYUH 11O 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHN CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfIHIHC NporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoOAC U
JKU3HU, paCllO3HABATh MPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAJILHBIC




CUTyallUM U NPUMEHATh U3YYCHHBIE IIOHATHUS B IPOLIECCE MTOUCKA PELICHUS
MaTeMaTu4ecku cHhopMyaHpoBaHHOHN NpoOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
WCIOJIb30BAHMEM T€OMETPUYECKUX TOHATHI U TEOpeM, ammapara anreopsl,
pemaTth  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXKIACHHEM
r€OMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrosiokeHne NpsSMbIX B POCTPAHCTBE: MEpPECEKaroIINecs, NapaielbHble
n CKpCIIMBAONIHUECA  IPSAMBIC. Hapannenbﬁocn, MNpAMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE: TMapajuieNbHbIE TMpPsSMbIEe B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
MIpsAMBIX, MapalICIIbHOCTD pr[MOfI A TUIOCKOCTH. YTJIBIC COHaAITpaBJICHHBIMHA
CTOpPOHAMH, YTOJl MEXIy NPSMBIMU B MpOCTpaHcTBe. [lapamiensHOCTh IUIOCKOCTEH:
MapajiebHble IUIOCKOCTH, CBOWMCTBA NapauieNIbHbIX IUIOCKOcTeil. Ilpocrelimme
MIPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpajap, KyO, mapasuieienurne],
MOCTPOEHUE CEUCHUI

7.3

[lepneHIuKyNnApHOCTh MPAMONM M TUIOCKOCTH: TMEpPHEHAMKYISPHbIE TpsSMble B
MPOCTPAHCTBE, MPSAMbIE MapajuiebHble U MEPHEHANKYISAPHBIE K MIOCKOCTH, NMPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOUM M TIJIOCKOCTH, TEOpPEMa O MPSAMON MEePNEeHANKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXIY MPSIMON U MIOCKOCTHIO, TBYIPAaHHBIN
yroJ1, TMHENWHBIH yrojl AByrpaHHoro yria. [leprneHaukynsp U HaKJIOHHBIE: pAcCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH, MPOEKIHS (PUrypsl Ha
IJI0CKOCTh. [lepreHauKyasIpHOCTh TUIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHe MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yronbHas
IpuU3Ma, I'PaHU M OCHOBAaHUS NIPU3MBI, NpsiIMas M HAKJIOHHas NPU3MBbl, OOKOBas U
[I0JIHAsl MOBEPXHOCTh Npu3Mbl. [lapamenenunes, NpsAMOYroJibHbIA Napajsieenunes] u
ero cpoiictBa. Ilupammpa: N-yrojpHas NupaMuja, 'paHM U OCHOBaHHWE IHPAMMJIBL,
O0KOBasi M IMOJIHAs MOBEPXHOCTb MUPAMUJbI, NpaBUJIbHAs M yceYEHHAs MHUpaMHJA.
OneMeHThl NpU3Mbl M nupamuiabl. I[IpaBunbHblE MHOTOIpaHHMKH: IOHSTHE
IPaBUJIBHOIO MHOTOTpaHHMKA, MpaBWJIbHAs MpU3Ma M HOpaBUJIbHAs NUPaMUJA,
IpaBUJIbHAS TPEYroJibHasl MUpaMUAa U NMpaBUIbHBIN TeTpasap, kyo. Ilpeacrasnenue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa3p, AOACKa’Ap U ukocadapyrue CedeHus Npu3Mbl
U TTMPaMM/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMCETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMujiax, napajejenumneaax, MMPpaBUJIBHBIX
MHOT'OrpaHHUKaxX

7.6

BrlunciaeHue 3jeMEeHTOB MHOTOI'PaHHUKOB: pera, AuaroHajaiu, YIJbl. [Inomanp
OOKOBOM MMOBEPXHOCTHU U IMOJTHOM MOBCPXHOCTHU HpﬂMOfI MIPpU3MBI, IJIOINA1b OCHOBaHHﬁ,




Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOI mpu3Mbl. [1momaas 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJIBHOM NMUpaMU[bl, TEOpPEMA O IUIOMIAAU YCCYEHHOW INUpPaMUJBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXKIY IUIOMIAJIMU MOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroIINe HUJINHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBEPXHOCTH. I_[I/IJ'II/IHI[pI OCHOBaHHWSA U OOKOBas IMOBECPXHOCTD,
o0Opa3syromas 1 0Ch, TJIONAAs OOKOBOW U MOJTHOW TTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00Opa3yrolne KOHUUECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHHWE W BepiInHA, OOpasyromias u OCh,
I0maas OOKOBOW WM TIOJIHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: uenrp, paauyc, AMaMeTp, IUIOMAas MOBEpXHOCTH chepbl. B3aumHoe
pacnojio)keHue cdepbl U IMIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, Mmiomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMH/paA U KOHYCa

6.5

KomMOuHarmu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonatue 06 oOwvéMe. OcHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuieNienunena u ciaeacTsus u3 He€. O0bEM HIUHIPA, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[TonoOHbIe Tena B npocTpancTBe. COOTHOIICHHUS MEX/TY TUIOIIAIIMHU IOBEPXHOCTEH,
00BpEMaMHU ITOJO0OHBIX TET

6.8

Ceuennsi uunuHApa (mapayuiebHO M MEPIEHIUKYISPHO OCH), CEYCHHsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bekrop Ha miockocth M B mpocTpaHcTBe. (COKEHHME M BBIYUTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasiokeHue BeKkTopa 0 TpPEM HEKOMILIaHAPHBIM
BekTopam. IIpaBuio napamnenenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTLI BCEKTOpaA.
HpOCTCﬁHIHG 3aauu B KOOpAWHATAaX. VYron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MPpOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY HNpAMBIMU H IUIOCKOCTAMMH.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHNUU I'COMCTPUICCKHUX 3alaYd




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

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (DOPMYIHpPOBaATh
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUAMU. MHOXECTBO, MMOAMHOKCCTBO, OII€palluh HaJd MHOXCECTBaAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIECCOB M SIBJICHUH W TPU PEIICHUH 33]ad, B TOM
YHCcIIe U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
¥ OIMUCHIBATH Tpadbl Pa3IMYHBIMUA CHIOCOOAMH; MCIIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypaJbHOE 4YHCIIO, LEJIOE 4YHCIO,
CTEIEHb C LIEJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
paLMOHATIBHBIM ITOKa3aTelleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHBIX, IEJbIX, pAlMOHAJIbHBIX, JACHCTBUTEIbHBIX
YuCcell; YMEHHE UCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00Inii
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBITIOJIHSTH BEIUMCIIEHUE 3HAUCHUH U peoOpa3oBaHMs
BBIPQXEHUI CO CTemeHsMH U Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIP@KEHUH; yMEHHE  ONEepUpPOBATh  MOHATHUAMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMecTprudccKad




nporpeccusi, OECKOHEYHO YOBIBalOIIas TI'EOMETpUYECKasi IPOTpeccus;
YMEHME 3a/1aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOJYlIb M apryMeHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amucH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), yMETh
IPOU3BOJIUTh apU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsI M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELIECHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKLIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHUU, HauOoJIblllee U HaWMEHbIIEe 3HAYCHMUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOoJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMITOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAMMEHbIINE 3HAueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAWTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIHUPOBAHUA C

noMoIIsio qudhepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH H3Y4EeHHBIX
GyHKIMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (QYHKIIHIA,
WCTIONb30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEJIMETOB M 337ad U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U Ipauku (YHKUMN Ui pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEILICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBAa M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIUPOBATH
pealibHbIE CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33aJ]a4H, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MPEICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SIBICHUI; MPEICTABIATH
uHGOpMAIIMI0O C TOMONIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUeCcKH UCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BbBIYHUCIIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(bopMyNBl CIOKEHHUS W YMHOXEHHUS BEpOSATHOCTEH, (opMyny mMoiHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OINEpUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelesiecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEiesICHUH; YMEHUE
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpEACICHUN Il PEIIeHUs 3ajay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHWHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTHUAMM: TOYKa, MpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroi MeXAy TMpsSMON M IJIOCKOCTBIO, Yroll MEXHIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE MEXAy HpPSIMBbIMU,
paccTosiHUe MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 u3y4deHHbIe (PAKThl U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIBI0 TEOMETPUYECKHX NOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAAb (GUIYpbI, 00bEM (UTYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0O, napamienenunes, Opu3Ma, NHUpamuia, (urypa U TMOBEPXHOCTbH
BpallleHHs], UWIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0MaIb
MOBEPXHOCTH NHPaMHbL, MPU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa INOBEPXHOCTH, CEUEHUs KOHYCa M IWJIMHIPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTb,




Kacaromasicsi cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pakaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAILEHUsA, UX CECUYCHHUs], B TOM YHUCIIE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(GopMynHpOBaTh OINpEeNICHHs N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3BI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOJUTH KiaccuuKanuioo ¢GUryp 1o
pa3IUYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOMOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIN MMEPeHOC, CHMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TOMO0OMS, TMMOAOOHBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTypE; MCIIOIh30BaTh TEOMETPHUCCKUE OTHOMICHUS MTPH
pEIICHUH 3aJ1a4; HAXOJUTh T'C€OMETPHUYCCKHE BEIWMYHMHBI (JUTHHA, YTrOJI,
IJI01[a1b, 00BbEM) MPU PEIIEHUH 337a4 U3 IPYTUX y4eOHBIX NMPEIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYMCISATH TI'C€OMETPUYECKHE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOLAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO ~ MMapajuleenuneaa, MUpPaMUbl, MPU3MblL, WIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL NIOHATHUAMH: HPAMOYIrOJibHad CUCTECMa KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHUCIO, Pa3IoKCHUE BCKTOpa II0 6a31/1cy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BCKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeamMcETOB
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YMeHne BBIOUPATh MOAXOISIIHA METOJ IS peUISHUs 3aa4i; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH MIPUMEPHI MAaTEMATHUECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucia ¥ BEIYUCICHHS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Paumonansubie  uucina. OOBIKHOBEHHBIE U JACCATUYHBIE JpOOH, TMPOIICHTHI,
' OECKOHEYHBIE MMEPUONUECKHIE IPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOH creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOpPHSIMHU HATYpaJIbHOW CTETEeHU
14 Crenens c 1enbM niokaszaresieM. CTeneHb ¢ pallMoOHAIBHBIM Moka3aresemM. CBoicTBa
' CTETIEHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapPHUPMBbI
JlelictButenbHble  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, MPUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3oBanye BHIPAKEHUNI
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpULbl
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHkiuu. Hymun ¢yHKuuu.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIHH. HamOonpimee W HavMeEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHasi (yHKIUS C HATypajdbHBIM M LENbIM Moka3aTeneMm. EE cBolicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnemoBaTeAILHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyrna CII0KHBIX TPOIIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipon3BoaHbIE FM€eMEHTAPHBIX (PYHKIMH
[IpuMeHeHre TPOU3BOAHOM K HCCICAOBaHMIO (PYHKIMI HAa MOHOTOHHOCTH M
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA
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