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HOACHUTEJIBHAS 3AIINCKA

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).



COIAEPKXAHUE 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
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB JUIA
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.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
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 MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
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 MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM 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: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
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 MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa 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(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM 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 CTEPEOMETPUUYECKUX 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
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[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(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX 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 YeIOBEYECKOW eSITeNIbHOCTU, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

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 WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

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 PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHapY)KMBATh PAa3jIMdUe M CXOJICTBO TO3WIIMHA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOU MH(OpMaLUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKOM 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHWH YYEOHBIX 3aJad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacThb paboOTHl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics 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€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACTIOJNOKECHHE TMPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
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 OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS H3BECTHBIE METOJbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MpPEOOPa30BbIBATh W HMHTEPIPETHPOBATH HWHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
mpolecce IOKMCKa peIHIeHHs MaTeMaTHYecKu COopMyITHpPOBaAaHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE 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 pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

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

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUuss 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
YepTeX,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

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, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuleJIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHMMETPHUH, 3€PKAIBHOMN
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS] CEUEHUW: METOJ CIJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO INAaroB pELICHUs, €CIU YCIOBHS
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 PELIEHUHU CTEPEOMETPUUYECKUX 3a/1aY;

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 CUTyallUM Ha S3bIKE T'€OMETPUM, HUCCIIENOBATh IMOCTPOCHHBIE
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 YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbBIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/NSW8B1M6E
B
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n o
3 APAILICHLHOCTS MPAMBIE H HIOCKOCTCEH B 8 https://m.edsoo.ru/U8Z814V3R
MIPOCTPAHCTBE
I1
4 epHeHHmfyMpHOCTB MpAMBIX I 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 https://m.edso0.ru/G614X9S1B
MHororpanHuKu 7 1 https://m.edsoo.ru/K415V4D7F
BekTops! B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IT 6006
8 OBTOPCEHHE, 0DO meHI:Ie 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KVIACC

KosnuuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM uexkTpoHHble (U poBLIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI

1 AHanutuyeckas TeoMeTpHst 15 1 https://m.edso0.ru/J9C7F5W6J
I1

2 OBTOPCHHE, 0606meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1L1N2P
cucreMartusanus 3HaHUUu

3 O0BEM MHOTOTpAaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena Bpamenus 24 1 https://m.edsoo.ru/G9A1L2B2Z
I N

5 JIOUIALH TIOBEPXHOCTH 11 00BEMEI 9 1 https://m.edso0.ru/J2X2C6B1R
KPYTIIBIX TEI

6 JIBrokeHUst 5 1 https://m.edsoo.ru/B5G9R2C5E
II 606

7 OBTOPEHHE, 000 IIIGHI:IC 1 17 2 https://m.edsoo.ru/C3B508K3V
cUCTeMaTH3allus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

ba3oBblii ypoBeHb 2 4/Hen

Yray0saeHHblii ypoBeHb 1 4 /Hex

1.BBenenue B crepeomerpuio (104)

1.BBeaenue B crepeomerpuio (5 4)

1 OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MpsAMas, 1 [ToBTOpenue mnannmerpun. Teopema o
IJI0CKOCTh, MpocTpaHCTBO. [IpaBuia nzoOpaxxkenus Ha IIPONOPLHOHANIBHBIX 0Tpe3Kax. [loo0ue TpeyroibHUKOB.
PUCYHKaX: U300paxKeHUs MIIOCKOCTEMN, MapaiebHbIX Teopema MeHnenasi.
MPSIMBIX (OTPE3KOB), CEPENHBI OTpE3Ka

2-5 [Tonsatrue 06 aKCHOMATHYECKOM TIOCTPOCHUH 2 MeTton cnenoB st mocTpoeHust ceueHnid. CBocTBa

CTCPCOMETPUHN: aKCUOMBI CTCPECOMCTPHUU U CICACTBUA U3
HHUX

MIEPECEUCHNUN MPAMBIX U TNIOCKOCTEN

6-7 [TonsaTus: nepecekaronuecs MmIOCKOCTH,
TepeceKaroIuecs mpsimMas ¥ II0CKOCTh

3 [TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém Toukam
Ha p&opax. Co3maHue BEBIHOCHBIX YEPTEKEHN U 3aIHCh
11aroB NOCTPOEHUS

8 3HAKOMCTBO C MHOTOTPaHHUKaMH, U300paKeHHNE 4 PacueTsl B ceueHHSIX Ha BEBIHOCHBIX YepPTEXkKax.
MHOTOT'PaHHUKOB Ha PUCYHKAX, Ha MPOCKIIMOHHBIX
YepTeKax

9-10 | HavaspHbIE CBeICHUSI O KyO€ M MHUPaMHJIC, UX Pa3BEPTKU 5 MHoTrorpaHHUKH, U300paKEHHUE MPOCTEHIITNX

1 MOACIIN. Ceuenus MHOT'OI'DAaHHHUKOB

POCTPAHCTBEHHBIX (DUTYP, HECYHIECTBYIOIUX OOBEKTOB.

2. [IpsimMble U MJIOCKOCTH B IPOCTPAHCTBeE.
IMapa/ieJbHOCTh MPSMBIX U MJI0CKOCTEH (12 1)

2. llpsiMmble U IVIOCKOCTH B
npocrpancTse.llapaniiesbHOCTh PAMBIX H
IJIocKocTei (2 4)

11 B3aumHoe pacnosnoxeHue NpsAMbIX B IPOCTPAHCTBE:
MIEPECEKAIOINECS, TAPAJUIETIbHBIE U CKPELLINBAIOIINECS
IpsIMbIE.

6 [TapamnensHO€E npoekTHpoBanue. OCHOBHBIE CBOICTBA
napaijesbHOro NpoeKTHpoBaHus. M300paxkeHne pa3HbIX
¢uryp B napajieabHON MPOEKINH.

LleHTpanpHas MpoeKuus.




12 [TapanienbHOCTb MPSAMBIX U IUNIOCKOCTEN B 7 [TapannenbHas MpoeKLUsl, IPUMEHEHUE ISl IOCTPOCHMUS
IIPOCTPAHCTBE: MAPAIJIEIIbHBIE NPSMBIE B IPOCTPAHCTBE; ceueHmi Kkyda u mapamienenumnena. CBoicTBa
NapaAJUIEIbHOCTD TPEX NPSIMBIX. napajuleJienunesia u Npu3Msl

13 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NPSIMOM U MIIOCKOCTH

14 YTIuIBl ¢ COHANPABJICHHBIMHA CTOPOHAMH

15- YroJ1 MeX 1y IPAMBIMU B IPOCTPAHCTBE

16

17 [TapamrenpHOCTB IJIOCKOCTEN: MapasuleIbHbIE
IJI0CKOCTH

18 CpoiicTBa napayuieIbHbIX MJIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHbIE PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, Mapayjiesenumne]

20- [TocTpoenwue ceueHmiA

21

22 K\p " IIpsiMble u MJIOCKOCTH B MPOCTPAHCTBE.

ITapa/1eJIbHOCTHh MPSIMBIX U IJIOCKOCTEH "
3. llepneHaUKYJISIPHOCTH NPSAMBIX U IJI0CKOCTeH (12 3. llepneHIMKYJIAPHOCTH NPSAMBIX U IJI0cKoCcTel (13 u
4) )

23 [leprieHANKYIAPHOCTD NPSAMON U MJIOCKOCTH: 8 [ToBTopenue: Teopema ITudaropa Ha rockoct,
NIePIIEHIUKYIISIPHbIE NIPSIMbIE B IPOCTPAHCTBE TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

24- [IpsiMble napasuienbHble U NEPIEHIUKYIISIPHBIE K 9 CaoiicTBa Ky0a 1 NPsIMOYrOJIbHOIO Hapajljiesenunesa.

25 IJIOCKOCTH Beruuciienue JUIMH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM

napaesienunee

26- [Ipu3Hak nepneHauKyJISpHOCTH NPSMON U IIIOCKOCTH 10 | Briuncnenue JJIMH OTPE3KOB B KyOe U IPSIMOYTOJIbHOM

27 napajuieenunesae

28- Teopema o npsiMoii nepreHAUKYIAPHOH MI0CKOCTH 11 | IlepnenaukyiasipHOCTb IpsAMOil 1 miockocTH. Ilpn3Hak

30 NEepIEHAUKYISIPHOCTH MPSIMOM U MIIOCKOCTH

31- [leprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 12 | IlnockocTH U NepHeHUKYISPHBIE UM IpsMbIE B

34 IJIOCKOCTHU, PACCTOSIHME OT MPSIMOM JI0 TNIOCKOCTH MHOTOTpaHHHMKaxX

13 | Teopema o Tpéx nepneHauKysspax (nmpsMas u oopaTHas).
14 | Ilouck nepneHMKyIsIPHBIX MPSIMBIX C TOMOIIBIO




MEPIECHINKYJISIPHBIX TNIOCKOCTEN

15 | [lepnennukynsp u HaknoHHas. [loctpoenue 8
MIEPIICHIUKYIISIPa U3 TOYKH Ha TPSIMYEO
16 | Yrox Mexry CKpeIUBAOIIUMHUCS TPSIMBIMU 9
17 | [louck nepneHuKyasSspHBIX MPSAMBIX C TOMOIIbIO 10
NEePIEeHIUKYISAPHBIX IIIOCKOCTEH. OpTOroHanbHOE
IIPOEKTUPOBAHHUE.
18 | IlocTpoenue ceueHnii Kyba, MPU3MbI, IPABUILHON 11
NUPAMMJIBI C TOMOIIBI0 OPTOTOHAJILHON MPOEKIIHH.
19 | CummeTpus B TPOCTPAHCTBE OTHOCHTEIHHO MJIOCKOCTH. 12
IInockocTH cMMMETpHUIl B MHOTOTpaHHHUKaX.
20 | IIpaBuiabHBIE MHOTOTPAHHUKH. Pacuér paccTosHMIA OT 13
TOYKH JI0 TNIOCKOCTHU
4. Yriabl Mexay NpaMbIMHA U 11ockocTssMu (10 v) 4. Yribl MeKIy NPSIMBIMH U IJIOCKOCTSIMH (64 )
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOM 1 21 | [ToBTOpEHME: YroJI MKy MPSIMBIMU Ha MJIOCKOCTH,
MJI0CKOCTBIO TPUTOHOMETPHSI B POU3BOJILHOM TPEYTOJILHUKE, 1
TeopeMa KOCUHYCOB
36- JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIia 22 | Teopema 0 AuaroHa M MPSIMOYTOJIBLHOTO 2
37 napajuieJenuInesa u ClIeICTBUE U3 Heé
38- [lepnieHIUKYIAPHOCTD MIIOCKOCTEN: TPU3HAK 23 | CtepeomeTpuyecKUe U MPUKIAIHbIC 3a/1a4M, CBSI3aHHbIE | 3
40 MEPIEeHIUKYISIPHOCTU JBYX IMIIOCKOCTEH CO B3aUMHBIM PACIIOJIOKEHUEM MPSIMBIX U MJIOCKOCTH
41- Teopema o Tpéx nmepneHAUKYIIpax 24 Brruncnenme paccTOSHUN MEX/Ty CKPEIIMBAIOIIMMHUCS 4
43 MPSIMBIMU C TIOMOIIBIO MEPIEHAUKYISIPHOM MIIOCKOCTH
44 K\p " [lepnieHauKyJISIPHOCTH NPSIMBIX M IJI0CKOCTEN. 25 TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs TPEXTPaHHBIX 5
Yribl MeX1y NPpSIMBIMHU H IUIOCKOCTAMH ' yrioB. Teopema I[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB I TPEXTPAHHOTO yria
26 OneMeHThI cheprudecKoi FreOMETPUH: Ie0Ie3NIeCKre 6

JIMHUY Ha 3eMiie

5. Muororpannuku (11 1)

5. BekTopsl B npocTpancTBe (7 4)




45

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOTI'OTPaHHUKA, BBITYKJIbIC U HEBBIITYKIIbIC
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHUKA

27

[TonsiTue BekTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE.
CymMa BekTOpoB. PazHOCTh BEKTOpPOB

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS
MIPU3MBI; IpsIMasi ¥ HAKJIIOHHAs PU3Mbl; OOKOBas U
IIOJIHAs! HOBEPXHOCTh ITPU3MBI

28

IIpaBuno napamienenunena. Pasnoxenue BEKTopa 1o
0a3ucy TpEX BEKTOPOB, HE JISKAIUX B OJTHOM TJIOCKOCTH

47

[Tapannenenunen, TpsIMOYTOJIbHBIN TTapaJlJIeCUNe U
€ro CBOMCTBa

29

YMHOKEHHE BEKTOPA HA YUCIIO

48

[Inpamuia: N-yrosipHast NMpaMua, TpaHA U OCHOBaHUE
nupamu/ibl; 00KOBask M MOJIHASI TOBEPXHOCTh
MIAPAMU/Ibl; IPABWIBHASI M YCEUEHHAS TUpaMUIa

30

CkansipHO€ NpOU3BEACHNE

49

[TpaBuIBHBIE MHOTOTPAHHUKH: TIOHSATHE PABUIBHOTO
MHOTOT'paHHHKA; IPaBIIIbHAS IPH3Ma U TIPaBUITbHAS
MUpaMUIa; IpaBUIbHAS TPEYroJbHas MUpaMuIa U
MIPaBUWJIbHBIN TETpadIp; KyO

31

Brrunciienne yria Mex1y BEKTOpaMy B IPOCTPAHCTBE

50

Hpe}ICTaBHeHI/Ie (0] HpaBI/IJ'II)HI)IX MHOFOFpaHHI/IKaX:
OKTadJIp, JIOJICKAdAP U UKOCAJIP.

32

[Ipocreiiime 3a1a4u ¢ BEKTOpaMu

51

CumMmeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKHU, MPAMOM, INIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B MMUpaMUJaX, apajuieienuneaax,
MPaBUJIbLHBIX MHOTOTpPAaHHUKAX

33

[Ipocreiiiume 3a1a4u ¢ BEKTOpaMu

52

Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa,
JIMaroOHaJH, yIJibl

23

[Tmomaabs 60KOBOY MOBEPXHOCTH M IOJTHOM
TTOBEPXHOCTH , TUIOIAIb OCHOBAHHI TPSMOUN TIPHU3MBbI

54

IInomans OOKOBOI IMOBCPXHOCTH U ITOBCPXHOCTHU
HpaBHHLHOﬁ nrupaMuibl, TCOpEMA O IIOIIaIN OOKOBOI1
ITIOBCPXHOCTHU yceqéHHoﬁ IMUpaMU bl

55

K\p " MuororpanHuku "

6. O0béMBbI MHOTOrpaHHHUKOB (9 )

6. IToBTOpenue, 00001IeHNE H CHCTEMATU3AIUS

3HAHUH
(1u)

56

ITousarue 00 00BEME.

34

O000111eHUE U CUCTEMATU3ALIMS 3HAHUN




oS- O0BEM nupamMu b1 4

60

61- O0BEM pU3MBI 3

63

64 K\p " UtoroBasi KOoHTpoJibHasi pagoTa " 1
7. IloBTOpEHUE: CeYeHUsl, PACCTOAHUSA U YIJbl (4 4)

65 [Tonsitre 06 06béMe. OOBEM UpPaMUBI, TPU3MBI 1

66 [TocTpoeHne ceueHuil B MHOTOTpaHHHKE 1

67 Beruncnenue paccTosHu: MEXy IBYMSI TOUYKAMH, OT 1
TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TUTOCKOCTH; MEXKTY
CKPEIIMBAOIIUMUCS MTPSIMBIMH

68 Brranciienue yriioB: MeXy CKpEeITHBAIOIIAMUCS 1

MPSAMBIMH, MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJI0B MEKIY IUIOCKOCTSIMU




11 KVIACC

Bba3oBbliii ypoBenb 1 4/Hen

Yruy0seHHblil ypOBeHb 2 4 /He

1. Tena Bpamenus ( 124)

1. Tena Bpamenus ( 14)

1 Cdepa u map: 1eHTp, paanyc, IMameTp; miomans | 1 1 Humuump. [psmoit kpyroso# nunuaAp. [Tnomans 1
MTOBEPXHOCTH CHephl MTOBEPXHOCTH IMIIMHIPA
2 B3anmMuoe pacnosioskeHue cepsl U MI0CKOCTH; 2 2 . 2
KoHnueckas TOBEpXHOCTh, 00pa3yroIIHe KOHHYECKOM
KacaTeJbHas III0CKOCTh K cdepe; MIomaib
noBepxHocth. Konyc
cepbl
3 N3o6pakenue chepsbl, mapa Ha TUIOCKOCTH. 3 3 Yceu€nnslit konyc. M300pakeHne KOHYCOB U YCEUEHHBIX 3
Ceuenns mapa KOHYCOB
4 WITUHpUYECKasi TOBEPXHOCTh, 00pa3 ue 4 4 . o 4
1 P . p » O0pasyIoil [Tmomaas 60KOBOYM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH
UMIMHAPUYECKON TOBEPXHOCTH, OCh KoMV
LHMINHAPUYECKONH TOBEPXHOCTH Y
5 Hunmuuap: ocHOBaHMS M OOKOBast IOBEPXHOCTb, 5 5 5
. . CrepeoMeTpruecKue 3a/1a4i Ha JOKa3aTeJIbCTBO U
o0Opa3syroias 1 0Ch; TJIOMAIs OOKOBOW M MTOJTHOU N
BBIUHCIICHHE, TIOCTPOCHUEM CEUCHUN UIMHIPA, KOHYCa
MTOBEPXHOCTHU
6 N3o0paxenne muIMHApa Ha TII0CKOCTH. 6 6 6
Pa3Béprka nununapa. CeueHus: MUINHIPA
. [Tpuxnagubie 3a1a4u, CBSI3aHHBIE C LIUJIUHAPOM
(TJI0CKOCTBIO, MapalIeIbHOM W
MEePIEeHIUKYIIPHON OCH IIMJINHAPA)
7 Konunueckas moBepxHOCTh, 00pa3 ue 7 7 7
. P » OOPasyIom [Tepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
. u cdepbl I0CKOCThI0. Bua u n3odpaxenue mapa
KOHUYECKOM MOBEPXHOCTHU
8 Konyc: ocHOBaHue 1 BepiinHa, 00pa3yromas u 8 8 VYpaBuenue chepsl. [nomanp chepsl 1 e€ yacTei. 8
0Cb; IJIONIAh OOKOBOW U MOJHOW MOBEPXHOCTHU Cummetpus cdepsl 1 mapa
9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BhICOTA; 9 9 9
Paznuunble KOMOMHALIMY TEN BpAIlIEHUsS U MHOTOTPaHHUKOB
OCHOBaHUs M OOKOBAsi IOBEPXHOCTh
10 N306pakenue koHyca Ha ruiockoctu. Pazséptka | 10 10 10

KOHYCa. CeucHus KOHYCa (HHOCKOCTLIO,
HapaHHCHLHOﬁ OCHOBAHUIO, M IMJIIOCKOCTHIO,

Paznuunbie KOM6I/IHaHI/II/I TCJI BpallIcCHUA 1 MHOT'OT'PaAHHHUKOB




IIPOXOIALIEHN Yepe3 BEPUINHY)

11 KoMOuHarms ten BpanieHus: ¥ MHOTOTPaHHUKOB 11
12 MHOTrorpaHHHK, OTIMCAaHHBIN OKOJIO chephl; 12
cdepa, BMcaHHas B MHOTOTPAHHHK HITH B TEJIO
BpAIICHUS
2. O0bémpl Tea (5 u) 2. O0bémbl Tea (4 u)
13 [Tonsitue 06 066EMe. OCHOBHBIE CBOWCTBA 1 11 [Inomaay 60xK0BOM U MOTHON NOBEPXHOCTH LIMJIMHIPA, 1
00BEMOB TeI KOHYca.
14 .. 2 12 [Tpuknagueie 3agaun o Teme "OOBEMBI U TUTOIIAAN 2
O06bEM IUIMHAPA, KOHYCa N "
TTOBEPXHOCTEH Tell
15 3 13 [Tpuknagueie 3agaun mo TeMe "OO0BEMBI TeN", CBA3aHHBIE C 3
O06béM 1mapa u mIomaas chepsl 00BEMOM 11apa U MIoma b0 chepbl. COOTHOIIECHUS MEXIY
TJIOMIA MU TTIOBEPXHOCTEH U 00bEMaMH TI0I0OHBIX TEJl
16 [Tono6Hble Tena B mpoctpancTBe. CooTHOeHUs | 4 14 [TonoGHble Tena B mpocTpancTBe. M3Menenne o0béMa pu 4
MEXTy TUTONIAIIMH TIOBEPXHOCTEH, 00bEMamMu nofoOun. CTepeoMeTpuIecKue 3aa4u, CBI3aHHbBIE C
MOI0OHBIX TEI BBIYUCIICHHEM 00BEMOB TEJ U IUIOIAIEH TTOBEPXHOCTEH
17 K\p "Tena spawmenus .Oovemot men' 5
i) BekTopbl 1 KoopanHaThI B mpocTpancTie ( 10 3. AnasmTHYecKkas reomerpust ( 11 )
18 BekTop Ha MII0OCKOCTH ¥ B IPOCTPAHCTBE 1 15 Koopannaatel BeKTOpa Ha TUIOCKOCTH U B MPOCTPAHCTBE 1
19 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB 2 16 CKasipHOE MMPOU3BEICHUE BEKTOPOB 2
20 YMHOXEHHE BEKTOpa Ha YHCIIO 3 17 Brruucienne yriia Mex 1y BEKTOpaMH B IPOCTPAHCTBE 3
21 Paznoxenue BekTopa 1o TpéM HEKOMIUTAaHApHBIM | 4 18 . . 4
YpaBHEeHHE NPSMOIA, TPOXOAIIEH Yepe3 1BE TOUKU
BekTopam. [IpaBuio napamienenunena
22 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHUEM 5 19 YpaBHEeHHE MII0CKOCTH, HOPMallb, ypaBHEHHE IJIOCKOCTH B 5
MIpaBWJI ICHCTBUI C BEKTOpaMH OTpe3Kax
23 KoopanHaTHO-BEKTOPHBIN METOJI TP PEIICHUN 6 20 AHaNIUTUYECKUE METOIBI pacuéra yriia Mexay NpsSMbIMH B 6
reOMETPHUECKUX 3a/1a4 MHOTOTpaHHHKaX
24 [IpssmoyrospHas cucteMa KOOpAUHAT B 7 21 A . 7
npoctpancTBe. KoopauHatel BekTOpa. HAJIMTHYECKUE METO/Ibl pacuyéra yriia MeKIy MIIOCKOCTIMU
. B MHOTOTpaHHHUKaX
[Ipocreiimue 3a1a4u B KOOpAWHATAX
25 Yron mexay Bekropamu. CKaJispHOE 8 22 DopMmyna pacCTOSIHHSI OT TOUKH JI0 TUNIOCKOCTH B 8




ITPOU3BCICHUC BCKTOPOB

KOOpJAMHATAX

26 Brruncnenue yrioB Mexy NpsIMbIMU U 9 23 . 9
Haxosxenne pacCcTOSHUN OT TOYKH JI0 TNIOCKOCTH B Ky0Oe
TUIOCKOCTSIMU
27 | Pemenue 3a/a4, CBSI3aHHBIX C IPUMEHEHUEM 10 24 Haxoxnenue paccTosiHUi OT TOYKHU JI0 IUIOCKOCTH B 10
JEUCTBUI C BEKTOPaMHU MPAaBUWJILHOM NTUPAMHUJIE
25 | HaxoxieHue pacCTOSIHHIA OT TOYKH JI0 IJIOCKOCTH B 11
4. IloBTOpEHUE, 00001IEHHE, CHCTEMATH3ALUS PaBUIHLHOM MHUpaMue
3HaHMH (7 9)
28 [ToBTOpEeHMEe, 0600IICHNE U CHCTEMATH3AITUS 1
3HaHu. OCHOBHBIE PUTYPHI, (AKTHI, TEOPEMBI 4. TloBTOpEHME, 0000IIEHHE U CUCTEeMATH3ALMS 3HAHUI (
Kypca INIaHUMETPUH 13 4)
29 [ToBTOpEHUE, 0000IICHNE U CHCTEMATU3 AN 2 26 1
3HaHui. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI CedeHust MHOTOTPaHHHUKOB: CTaHJAPTHBIE MHOTOTPAaHHUKH
Kypca IUITaHUMETPHH
30 | K/p " HUroroBas " 3 27 CedeHunst MHOTOTPaHHHKOB: METO]] CJICJIOB 2
31 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS 4 28 3
. CeueHnsi MHOTOTPAHHHUKOB: CTaHIAPTHBIE MJIOCKOCTH,
3HaHMN. 3a]1a41 JIAHUMETPUU U METOJIbI UX o
nepecedeHust MPSIMbIX U MIIOCKOCTEH
pelieHus
32 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS 5 29 4
. [TapannenpHble MPSMBbIE U TUIOCKOCTU: MapaljiebHbIE
3HaHMN. 3a[1a41 [JIAHUMETPUHU U METOJIbI UX
ceueHus
pelieHus
33 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITHS 6 30 5
3HaHui. OCHOBHBIE (QUTYPHI, (PAKTHI, TEOPEMBI [TapannenbHble NPSMbIE U TUIOCKOCTU: PACUET OTHOLICHUHN
Kypca CTepeoMeTpHH
34 | IloBTOpeHue, 0000IIEHIE U CHCTEMaTH3 AN 7 31 6
. [TapannenbHble MpsSMbIE U TUIOCKOCTH: YTIIbI MEXKIY
3HaHuil. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU
Kypca CTepeOMeTpHH
32 [lepnennukynsapHbie MPSMBIEC U TUIOCKOCTH: CTaHIAPTHBIC 7
napbl NePIEeHINKYISPHBIX TIOCKOCTEH U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHHUKOB
33 [leprienauKynsipHbIE MPSIMBIE U IIJIOCKOCTU: Teopema o Tpex | 8
NEePIeHIUKYIsIpax
34 [ToBTOpEHUE: MIOLIal MHOTOYTOJIbHUKOB, (POPMYIIBI IS 9




TIonIaiel, CooopakeHus 1Mo aoous

35 [ToBTOpEHUE: mIoIa M MHOTOYTOJIBHUKOB, (POPMYJIIBI IS 10
TUIoNIaieH, COOOpakeHUS 110 100Us

36 [Tnomany cedeHnii MHOTOTPAaHHUKOB: TUIOIIA T 11
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKCHHUS
1101003

37 [Tnomaau ceyeHUit MHOTOTPAHHUKOB: TIIOIIA TN 12
MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
o a00us

38 | K/p " Muororpanauku " 13

5. O0bém mHororpannuka (15 4)

39 O0béM Tema. O0beM TPSIMOYTOJIBHOTO TTapaJUIeIIeITHITE 1A 1

40 3amaun 00 yaBoeHUH Ky0a, 0 KBagpaType Ky0a; o TpuceKuu | 2
yria

41 CrepeoMeTprieCcKue 3a/1a4H, CBI3aHHBIE C 00bEMOM 3
PSIMOYTOJIBHOTO TMapajuiesienuneia

42 [TpuknagHbie 3a1a49n, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa 4
IPSIMOYTOJIBHOTO Tapajuiesienuneia

43 O0BEM IPAMOI PU3MBI 5

44 CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C BEIYMCICHUEM 6
00BEMOB TIPSIMOIA TTPU3MBI

45 [Ipuknagabie 3a1a49d, CBSI3aHHBIE C 00BEMOM MPSIMOMA 7
TIPU3MBI

46 CrepeoMeTpryueckue 3a/1auu, CBI3aHHbIE C 00bEMaMuU 8
HAKJIOHHOW TPU3MBI

47 Brrunciaenue 00EMOB T C IIOMOIIBIO OTIPEACIEHHOTO 9
uHTerpaiga. O0bEM nmupamMu bl

48 | dopmyna o6béma nupamuasl. OTHOIEHHE 00beMoB nupamuy | 10

¢ 00IUM YTJIOM

49 CrepeoMeTpHyuecKue 3a/1auu, CBI3aHHbIC C 00bEMaMU 11
TUPaAMUJIBI

50 [Tpuknanueie 3apaun o Teme "OOBEMBI TeN'", CBS3aHHBIE C 12




00BEMOM HAKIIOHHOM MPHU3MBI

o1 [puxnaaneie 3amaun 1o Teme "OO0bEMBI Ten", CBA3aHHBIE C 13
00BEMOM MTUPAMUIBI
52 [Ipumenenrne 00bEMOB. BrrauciieHne pacCcTosIHUS 110 14
TUIOCKOCTH
53 | K/p " Oobém MHOrorpanHuka " 15
6. IBukenus (S 4)
54 JBmwxenus npoctpanctBa. OToOpakeHus. JBrkeHus u 1
paBeHcTBO ¢uryp. OO1IMe CBONCTBA IBIKEHUN
55 Bunpl nBrkeHMI: MapayuiebHbIA NEPEHOC, HEHTPAIBHAS 2
CUMMETpHS, 3epKajbHasi CAMMETPHS, [IOBOPOT BOKPYT
IpsIMOI
56 [Ipeobpazopanwms mogoous. [Ipsmas u cepa Ditnepa 3
57 ['eomeTpuyeckue 3a1aun Ha MPUMEHEHUE JTBHKEHUS 4
58 Pemenue 3amau "BekTopsl B mpocTpancTBe" 5
7. IloBTOpeHue, 00001IeHHe, cucTemMaTusanus 3Hanuii ( 10
1)
59 | IMapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE 1
60 | IlapannenbHOCTh NPSIMBIX U TDIOCKOCTEH B MPOCTPAHCTBE 2
61 | K/p " Uroromas " 3
62 | Ilnonianu NOBEpXHOCTH U OOBEMBI KPYTJIBIX TEJ 4
63 | Ilmonianm noBepXHOCTH U 0OBEMBI KPYTJIIBIX TEJ 5
64 | BexTopsl B MPOCTPAHCTBE 6
65 | BekTopsl B MpocTpaHCTBE 7
66 | OO6beM MHOrOrpaHHHKA 8
67 | O6beM MHOTOTpaHHUKA 9
68 | VcTtopus pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B 10

Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHSAMU: TOUKA, TpsIMasi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS W3 HUX INPU PEIICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MAPAJUICTLHOCTh U MEPICHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KnaccnpummpoBaTh B3auMHOE pPAcIONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TpaHU JABYIPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN Yroja JIBYrpaHHOTO yrija, rpaxycHas
Mepa ABYTPaHHOTO yTiia
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBII W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, MPAaBUIbHBIH MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccupuimmpoare ~ MHOTOTrpaHHHMKHM,  BbIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJaccupuKanuu (BbIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBUIIbHBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, MTapalIeeIUIIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl NIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
' METO/I CJICIOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CIIEAOB, BBITIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM alrOpuTMaM, MPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl TpHU
7.12 pEelIeHHH  CTaHAApTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIUYMCIICHUE
pacCTOSHUN MEXIy ABYMs TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MY CKPEIINBAIOIIUMHUCS TTPSIMBIMU
Pematp 3amaun Ha HaxXoKJI€HHUE TE€OMETPUUYECKUX BEIMYMH MO 00pasiam
WM alropuTMaM, TPUMEHSS HM3BECTHBIE aHAJIUTHYECKHE METOJAbI TpHU
7.13 pEelIeHUH CTaHJAPTHBIX MAaTEeMaTHYeCKHUX 3a7ad Ha BBIYUCIICHUE YTIIOB

MCXKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTBIO,
MCXKAY IIIOCKOCTSAMMU, ABYI'PDAHHBIX YI'JIOB




Berancnsate 00bEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMua) ¢ NpUMEHEHHEM (OpMyYN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CUMMETPUS B INPOCTPAHCTBE, LEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3Bnekarb, mnpeoOpa3oBbIBATh W HHTEPIPETUPOBATh HHOOPMALHUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUuCyHKax
[IpumensaTs reomerpuyeckue ¢GakThl JUIsl PELICHUS] CTEPEOMETPHUUECKUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE  CPEICTBA U DIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTyallud Ha SI3bIKE TEOMETpPUH, MCCIEAO0BAaTh MOCTPOECHHBIE MOJENIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemaTh ~ NpakTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXKJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON IOBEPXHOCTH, IWJIMHAP, KOHUYECKash IIOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTs B3aMMHOE paciioyioxkeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH Tel  BpalleHWs,

TCOMETPUUCCKUX TCII C IPUMCHCHUCM (I)OpMy.TI




6.7

OnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHMK WM TeEJO
BpalleHUs

6.8

BbIYucnATh COOTHOMIEHUST MEXTy TIOMIAISIMU TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BbEMHBIX (uTyp: BUI CBepxy, COOKY, CHHU3Y; CTPOHUTH CEUYCHHS Tl
BpallEHUs

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBICHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloIliuX HECKOJBKO IIaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B SIBHOU (hopme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucjio, 06’[)$ICH$[TI), KaKnMH CBOfICTBZlMI/I OHH
oOazmaror

6.15

[IpumeHsTh MpaBUiIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATUSIMHU: JAEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJTaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3ZBEACHHE BCKTOpPa Ha YHUCIIO, YI'OJI
MECXKAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYICCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHONIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pCIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL HpOCTCfIHIHC mporpaMMHbI€C CpEACTBA U  DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MMpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAIMU3UPOBATH PCAJIbHBIC
CUTyalluu U IMPUMCHATH U3YUCHHBIC IOHATUA B IMPOLCCCC MMOUCKA PCIICHUA




MaTeMaTu4ecku chopMyarpoBaHHOHN NpPoOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha S3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHNEM T'€OMETPUYECKUX MOHATHA U TeopeM, ammapara anreopsl,
pemiath  NPAKTUYECKUME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJlIEIbHbIE
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX H©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MNPAMBIMU B MpOCTpaHcTBE. [lapayienbHOCTh TIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. I[lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPHNCHAUKYIAPHBIC IIPAMBICE B
IPOCTPAHCTBE, MPAMBIC MAPAJUICIIBHBIC W MEPIICHAUKYIISAPHBIC K INIOCKOCTHU, IIPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHHBINA Yyroj IBYrpaHHOTO yria. [lepneHaukysisap u HaKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKusi purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEHN: MPU3HAK MEPHEHANKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHIUKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsiMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
OJIHAsl TIOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsMoyrojabHbIi Napasuieienune] 1
ero cpoiictBa. [lupammna: N-yromnbHas nupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBI,
OOKOBas W TOJHAS MOBEPXHOCTh NHPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[a.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpHU3Ma U MpaBWiIbHAas MHPAMUAA,
MpaBWJIbHAS TPEYroJIbHAS MTUpaMUJIa U MPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap M ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHU B nupamMmnuzax, MnapaieJIeIuIeaax, IMpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brruricnenue 9571eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriael. [lmomans
OOKOBO# MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsMOIt pu3Mel. [Lnomaas 60k0BOM MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXTY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BEMaMHU IO OOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00Opa3yrolue MWINHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSI H OOKOBasg MMOBEPXHOCTD,
o0Opasyroias 1 0Ch, TIONIaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronie KOHNYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepxXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yromas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio)keHue cdepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BEépTka HMIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonsatue 06 oO6BEMe. OcHoOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. O0BEM MIMHIPA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXAY TIOMAASIMHU TTOBEPXHOCTEH,
00BpéMaMHU ITOJOOHBIX TET

6.8

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

6.9

Bektop Ha muockocth ¥ B npocTtpaHcTBe. ClI0KEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaMm. IIpaBuino napamnenenunena. Pemenue 3anad, CBS3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTEMa KOOpAWHAT B TMPOCTPAHCTBC. KOOp)II/IHaTLI BCKTODpA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATaXx. Yron MCKAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3a1aY




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMHU PCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
o0paTHO€ M MPOTUBONOJIOKHOE YTBEP)KJEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MMPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, INOJIMHOKCCTBO, OII€pallMd HaJl MHOXECTBaAMU,
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, UK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMoOHAIBHBIM II0Ka3aTeNIeM, CTENEHb C JICHCTBUTENIBHBIM IOKA3aTeleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
qucell; yMEHHE UCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00Iuii
JIeTUTeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO cTemeHsAMH M Jiorapupmamu, npeoOpa3oBaHUS JAPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUH; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEIOBATEIbHOCTh, apH(MeTHUecKass Iporpeccus, IeoMeTprUYecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




YMEHHUE 3a/1aBaTh II0CIEAOBATEIBHOCTH, B TOM 4YHUCIE C IOMOIIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOM3BOJIUTh apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpeaenuTeslb  MaTpHIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHHne onepupoBaTh MOHATHAMHU: PALMOHAIbHBIE, WPPALMOHAIBHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTell HayKu U pealbHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GyHKIIMM Ha TIPOMEXKYTKE, HempepbIiBHAs (YHKIUS, aCUMIITOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBbI, TPOM3BEACHUSA, YAaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HWCIOJIb30BaHHWEM ammapara MaTeMaTH4eCKOTo
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL MNPUMCPHBI MATEMATHYCCKOTO MOJACIHNPOBAHUA C




noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, TOKa3aTelbHas M
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 U3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHS, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHIO 33/1a4M, HMCCIIEIOBATHh IMOJYyYEHHOE PEIICHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEN0BaTh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C NpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

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

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHATH




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpelUBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroia MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIALL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
IOBEPXHOCTH NHPAMUbI, IMPHU3MBI, KOHyca, IMJIMHApA, O00BEM KyOa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHAapa, KOHYCAa; YMCHUC CTPOUTb CCUHCHUC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OIMpeaeSICHHs] U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napayieIbHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I011a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMubl, MPU3MBblL, UIHHIpPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbupie uncna. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOW, MPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHU. JencrtBus c
' apu(METHUECKIMH KOPHSIMH HATypaJIbHOUW CTETICHN
14 CreneHp ¢ 1menbiM mokaszateneM. CTerneHb € PalMOHAIBHBIM TIOKA3aTEJIeM.
. CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC W TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypaabHbIE JOrapudMbl
JlelictButenbHple 4ucia. ApuMeTHYeCKHE Omepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOnmxk€HHbIe BBHIYMCICHUS, MpaBUiIa OKPYIJVIEHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpUIbI
3 ®yukuuy u rpahuKu
3.1 Oynkiys, cnocodsl 3aganud Gyakuuu. ['paduk pyHkuuu. B3anmuo oOpaTHbIe




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHkomu.

[IpoMexxyTKH 3HAKOTIOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.

32 MakcuMymbl 1 MUHUMYMBI (yHKIuW. Hamboubliee W HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi QyHKIMS C HaTypaJbHBIM W LENbIM IMOKa3zaTeneM. EE cBoiicTBa m
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorel rpadukoB ¢yHKuud. CoiicTBa (yHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TreoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauvasa MmateMaTH9IecKOro aHaamu3a
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONW K HCCIEIOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoJbLIIEro U HAaMMEHbILEro 3Ha4eHUs (DYyHKIHH
Ha OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTe! 1 BEKTOPBI
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