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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHUWE,  (opMUpyeMoe  MpuU  U3YUYEHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeAaMeTHoNW obnactu «Maremaruka u
uHpopMaTuKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
0o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMAaTHKH.

[IpuoputeTHpIMH 3a7adyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPA, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJAECIAX U B PEAIbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopmMupoBaHue yMEHUs BIAJETh METOAAMH JI0OKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJIMMOCTHM  JIOKa3aTeJlbCTB  IPHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTU MBILIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBJICHUS 3aBUCHUMOCTEHl W  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBusworcs: «lIpsiMble HW  MIOCKOCTH B  NPOCTPAHCTBER,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM Yy9€OHOr0 Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJbKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM OCBOoeHUs DenepanbHO paboueit
IPOrpaMMbl, pPACTPEEIEHHBIM MO TojJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OJTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TIPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYalOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3yst NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnnanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEBHBIX MporpamMMm, o0OecneunuTh yriayOn€HHoe
U3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BBIOOpa Oyaymiel mpodeccuu, odecrednBasi MPEEMCTBEHHOCTh MEXIY
o0uM 1 podeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSAMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMbIE MapauieNbHbIe W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOid

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepnieHaUKyNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yIOoJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronapHas nupamuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTa’3p,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW MNHUpaMUIbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpasylonue TmoBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalleHusl Ha TIockocTh. Pa3BépTka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPU3MBI, IMIMHJpA, TUPaMUIbl U KoHyca. O0BEM Imapa W mapoBOro
CerMeHTa.

KoMOunHanuy Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIe/I0B, METOJI BHYTPEHHEI0 NMPOEKTUPOBAHUS, METOJ] MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B nmpoctpaHcTBe. KoopaunaTsl BekTopa. PasznosxkeHue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulebHBIA IEepPEeHoC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHHM,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEcax 3I0pOBOTro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3HUECKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, 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 HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW ESTeNIbHOCTH, JTaroB €&
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSATHIA, OTHONICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BAPUAHTOB  PEILICHUsS, BbIOMpaTh  Haubojee MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbIIBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIe YHHMBepPCaJIbHbIE YUeOHbIe 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyde€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHThI PEUIEHUH C YYETOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKON 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax padoThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U TPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON WU
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAaHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyJIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHX
MOHATHI W TeopeM, ammapara anreOpbl, pelniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUEHHUS TEJ BPaIllCHHUS;

KJacCU(ULIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TENl BpAaIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMM, CBS3AHHBIMU C KOMOMHALIMSIMU Tell
BpallleHrss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATh (BBIHOCHBIC) TILUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPaIllCHHUS;

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

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPANHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/a TP PEIICHUU;
CBOOOJHO ONEPHPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh H300paKEHHs] MHOTOTPAHHMKOB M TE€l BpalleHUs IMpuU
NapajuieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSALINE YEpPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUH: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpUuYecKre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecKku  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieIbHbBIX MPSMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300paKeHnE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIYYEHHBIX TJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MOCTPOCHUMA Ce4YeHU I




15

Mertoa cienoB Ui OCTPOSHHS CEUCHHI.
CpoiicTBa epece4eHnil MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHUS CEUCHHM.
CaoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh II1aroB
MMOCTPOCHUS

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aKUCh 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIUOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHble npsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsMoi. Jlemma o repecedeHnmn
MapaIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaiedbHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M3o0pakeHne pasHbIX
(duryp B mapamuienbHON TPOCKIINH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTus: napaJjiieJIbHOCTb HpHMOP'I u
TIJIOCKOCTH B ITIPOCTPAHCTBCE. HpI/I3HaK
napalsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapauIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKUus, TPUMEHEHUE
JUTSsI TIOCTPOEHUS CeYeHUH Kyba 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapauiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajieIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI ITapaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue anuH 0Tpe3KoB B KyOe u
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

42

[lepneHIMKYISIPHOCTD NPSAMOU U
mockocTH. [IprusHak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMON U
miockocTH. [TpusHak
NEPIECHIUKYIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IPsAMBIC B MHOT'OI'PaHHHUKAaxX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIsipa U3 TOUYKU Ha
MPSIMYIO

48

[leprieHAUKyYIsAp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
PSAAMYIO

Teopema o TpEX nepHeHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nmepneHAUKYIApax
(mpsimast 1 oOpaTHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUWIILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH KaK CIIE€JCTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPHIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pAacIOJIOKEHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTprueckre METOIbl BHIYUCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOI'PaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnenaukynspuelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX IIIOCKOCTEH
MePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienumnesa

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TVIOCKOCTH

75

BrrunciieHue paccToAHUI MEXITY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroy, HEpaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTponsnas paborta "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpasunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 IIpaBunbHas npusma !

2 [Ipssmoit nmapaymenenunen, 1
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Boinykiibie MHOrorpaniuku. Teopema |
Ditnepa
Brinykiible MHOrOrpaHHuku. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYPABUIHHBIC 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKH" 1

26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHO€ MpOU3BE/ICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 [IpocTeiimue 3aa4u ¢ BEKTOPAMHU 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocTenmue 3aga4n ¢ BEKTOPaMHU 1

98 O06o0011eHNe U cucTeMaTu3alus 3HaHUH 1




99 O06o01IeHne 1 cucTeMaTu3aus 3HaHu ! 1
100 Hrorosas KoHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHne 1 cucTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uupposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe |
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TEMBI "YpaBHEHNE TPSAMOH, |
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, |
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHne 1
g JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
10 AnanuTHyecKue METObl pacuéra yria |
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxoxnaeHue paccTosiHUi OT TOYKHU 10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IIJIOCKOCTH, IIEPECEUEHNUS NPSAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
napasiesIbHble CeUeHUs

20 [TapannenbHble IpsIMbIE U TNIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble IpsIMbIE U TNIOCKOCTH:

21 YTJIbl MEXTY CKPEIIUBAIOIIIMMHUCS
HPSIMBIMU
[leprienAuKynspHBIE MPSIMBIE U

” IUIOCKOCTHU: CTaHJAPTHBIE Mapbl
NEePIEHANKYIAPHBIX INIOCKOCTEHN U
IPSIMBIX, CHAMMETPUU MHOTOTPAHHUKOB
[lepneHniuKynsspHBIE MIPSMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NEpIEHIUKYJIIIpax

24 [lepnieHquKyNIApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJI0IA IeH, COOOpaKEeHHS O 100Us

27

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

29

[Inomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4yu, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuienenurea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Borancierne 006EMOB TEJT ¢ TTOMOIIBIO

38 omnpenenéHHoro uurerpana. OobpEm
HAaKJIOHHOHN TIPU3MBI
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéHHoro uuterpana. OopEm
TTAPAMHUJTBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

4 CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaM¥U HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpUYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMIBI
[Tpuknamaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4yn o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenune o0bEMOB. Boruncienne

pacCcToAHUA N0 IMIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

50 Yceuéunslil konyc. M3o0paxkenue
KOHYCOB U yCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOM OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEUCHMI HUIMHIIPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MIOCTPOCHUEM CEYCHHI UIMH]IPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

53 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HWIHHIPOM

59 Coepa u map




60

[Mepeceuenue chepsl 1 mapa ¢
iockoctero. Kacanue mapa u cepbl
IUIOCKOCTBI0. But 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1a4yu Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o teme ""Tena U NOBEPXHOCTH
BpaiieHus"




71

KonTtponesnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6beM munuHapa. Teopema 06 00bEMeE
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro unrerpana. Oobpém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKue 3a/1a4uH, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUH/PA,
KOHYyCa

76

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJIONI[a U MOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTrO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
cheprl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IIIapOBOI0
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
rioaapio ceprl. COOTHOMICHUS] MEXKIY
IIJIOIA IIMK TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX Tl

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEMa mpu o 1001u.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUs!.
JIBm>xenus u paBeHcTBO puryp. O0mme
CBOMCTBA JIBIKCHUI

82

Buabl 1BuKEHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padota "BekTopsl B
npocrpanctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIaCCOB, CUCTEMAaTH3aIUs 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U IIJIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
METOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMAaTH3alNsl 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noBroperue 11 noHsTuit u
MeTO/I0B Kypca reomerpun 10-11




KJ1acCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

&9

Oo6o6miaromee mosroperue 11 moHsTHil 1
MeTO0/10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"O6beM MHOrOrpaHHuka"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10—11
KJ1aCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPUHU W CIICJCTBUS U3 HUX NPHU PEIICHUU
' reOMETPUUYECKUX 33129
73 OnepupoBaTh MOHATUSMM: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSMBIX U TJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAaHHBIM yros, rpaHd ABYIPaHHOTO YTJa,
7.5 pedpo NIBYrpaHHOrO yria, JUHEMHBIN yroia JIBYrpaHHOTO yIija, IpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBIA MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienurIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPAaHHUKH, IPSIMbIE U HaKJIOHHBIE TPU3MBbI, TAPAILICIICTIUIIC b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEepPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUN MEXAy JBYMS TOYKaMH, OT TOYKH JI0 MHPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MEX/1Y CKPEIIMBAIOIIUMHUCS NPSIMbIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3a4a4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yeprexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocCTEdIIME IMPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAI[MOHHbIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallud U NMPUMEHATh U3yUEHHbIE OHSTHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemars  NPaKkTUYECKUE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OmnepupoBaTh HOHATHAMM: LMJIUHJIPUYECKAs MOBEPXHOCTb, OOpa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHHUs T BPALICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXK/Ty IUIOIIAIIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEUYEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIiuX HECKOJIbKO IIAroB PpEHIEHUs, €CJIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAapPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, pacCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUM, HCCIIEN0BATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeOpeM, amrmapara anreopsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPsAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
IpsAMBIX, MIapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) HpﬂMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOUM M TUIOCKOCTHIO, ABYTrPaHHbBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockoctelt. Teopema o TpEX mepreHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMUIBI,
O00KOBasi M NOJHAs MOBEPXHOCTb MUPAMUAbI, NpPaBUWIbHAsA U yCEUEHHas NUpPaMUA.
OneMeHThl NpU3Mbl M nHUpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBLHOIO MHOTOTpaHHUKA, IpaBWJIbHAs MpU3Ma U IpaBWIbHAs NUPaMUJA,
IIpaBUIIbHAS TPEYroJbHas MUpaMKIa U IpaBUIIbHBIN TeTpasp, ky0. [IpeacraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, JOACKa’ap U ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKON MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

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

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BlIMCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapauiesienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O0bEM 1Iapa 1 wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, TMepBooOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHCIISATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPHUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (DYyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEAMETOB M 337a4 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEpaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIIEOBATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHUEM TpaPuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUIEeCKH HCCIEA0BAaTh COBMECTHBIE

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

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHl M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENMYMHBI, (YHKIUU  paACTpeieieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM YTroj, CKpelUBaloluecs MpsMble, NapajuieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, pPElIaTh

CBs3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTNOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHMCIE: IUIOIIAJh MOBEPXHOCTH
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD

12

VYmenune OIICPHUPOBATL NIOHATHUSAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB

13

YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pAaCIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIMH. HanOompinee W HauMEHbIIEEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTrpuueckue QyHKIMU, HX CBOMCTBA U IPaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 Apudmerrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOIIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbIIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anredpa U Hayajla MAaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kiacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
Meronnueckue pekomenganuu. ['eomerpusi. 10-11 kmaccel (k ydeOHUKY

Aranacsan JI. C. u np.) M.: IlpocBenienue

I'eometpus. 10 kinacc. Jlunaktudeckue Matepuaibl. bazoBbiii U yriyOJIeHHBIHN

ypoBHU. ®T'OC: bopuc 3uB

I'eomeTpus. [Toypounsie pa3paborku. 10—11 kiaccel : yueb. mocodue mis
obmeo6pazosar. opranuzanuii / C. M. Caakss, B. ®@. byry3oB. — M. :

IIpocsenienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/

http://www.fipi.ru/



https://www.yaklass.ru/
https://nsportal.ru/
http://fcior.edu.ru

https://math-ege.sdamgia.ru/

u Jp.
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