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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasiercs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oO1ero o0pa3oBaHusi, Tak Kak 00€CIeYnBAET BO3MOKHOCTh U3YyUYEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTM M MPEIMETOB T'YMAaHHTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QOopMUpYeMOe  TpH  H3YYCHHUHU
00y4arIUMHUCs TOHATUNHBIX OCHOB I'€OMETPHUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUMN IPU PELIEHUU N€OMETPHUECKUX
3a1a4, YMEHHUE BBIABUraTb MW ONPOBEPrarb TIMIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELIEHUU 3a1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammbl yueOHOro Kypcea «I'eomerpush» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obnactu «MaTtemaTnka u
uHpopMaTuKa»  uyepe3  OOecleueHHE  BO3MOXKHOCTH  NPUOOpETEHHS U
UCIIONB30BaHUsl Oosee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACHCTBHUIA,
CHEU(PUYHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO NPOPECCUOHATBHOIO
o0Opa30BaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[TpuoputeTHpIMM 3a7auaMy Kypca T€OMETpUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUIUBAIOIIUMEU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYpPBI U
(opMUpPOBAaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIOLIMX OIKCBHIBATH UM U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MMOHATUMHOTO aImapara mno pasaeiy
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  HOHSTHSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMBbl M HAXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNME YMEHUS PAaclIO3HABATh HAa YepTexkax, MOJENAX U B peaJbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYHUPOBATh I'€OMETPUUYECKUE
MOJENH;

(dbopMupoOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHil, (OPMUPOBAHME NOHUMAHHUS POJM AKCHUOMATUKU IpH
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX MPUMEHATh, NMPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MpPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECca K U3YUEHHUIO T€OMETPUU;

dbopmupoBanrue (PyHKITMOHAIIEHOW TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACNO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4eOHBbIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBuswotTcs: «lIpsiMble M IUIOCKOCTA B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B MPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSIM Yy4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcCBoeHHS DenepaibHON pabouei
POrpamMMbl, pacHpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKuUM
00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUITUAIBLHBIM BOIIPOCaM 00yYaroluecs
oOpamjaiich ~ HEOJHOKPATHO. ITO  TMO3BOJSET OpPraHUW30BaThb  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0BATENBHO U TOCTYNATENBHO, C
coOJTr0IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPsIs U yrayomsis
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0O0ydeHHs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeamera «MaremMaTukay;,

MOATOTOBUTH OOYYAIOIIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKITY
o0muM 1 poeccoHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro Kkypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  CcTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnonoxkeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CckpemmBaromuxcs
npsmeIx. [lapamiensHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTD IPSIMON
u 1ockocT. [lapannenbHoe M IIEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO NPOEKTUpOBaHusA. M3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTIbl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B NPOCTPAHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEH. IIpocrenmue
OPOCTPAHCTBEHHbIE (UTYpPhl HAa IUIOCKOCTH: TETpajap, MNapajulelenumnesn,
MMOCTPOCHHUE CEUYCHUM.

[lepnenaAuKyJISIpHOCTD NPSIMOM U INIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIbHBIE W NEPHCHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O IpsSMOU
IIEPIECHINKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MOpsAMOM 10  IUJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKyJISIpHOCTD  IUIOCKOCTEW: MNpU3HAK  IEPHEHAMKYJSPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPHEHIUKYIAPaX.

Yriael B IPOCTPAHCTBE: YroJl MEXAY INPSMOUW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, TUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrosapHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MPU3MBI.
[Tapamnenenunesn, NpsSMOYTONbHBIM — INMapajulelieNUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnupamuia,
npaBWibHas W yceu€éHHas nupamuibl. CBoicTBa pEOEp M OOKOBBIX TpaHeu
IIpaBUIbHOW mnUpaMmunbl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUAA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NIPaBUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTA3Ip,
JNOAECKAdIP U UKOCAIP.

Bblunicienue 31€MEHTOB MHOTIOIPAaHHUKOB: pE&Opa, IuMaroHaiu, YIJIbL.
[Tnomaasr OOKOBON TOBEPXHOCTH MW IIOJHOM TOBEPXHOCTH NPSIMON IPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSIMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O VoAU YCEYEHHOU MUPAMUIBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CAUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHANPABIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHME BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[IonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasioKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsimoyrompHasgs  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTropa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopaMu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHAPUYECKAs TIOBEPXHOCTh, KOHWYECKas IMOBEPXHOCTD,
chepuyeckas TOBEPXHOCTh, OOpa3yloIIue TOBEpPXHOCTEH. Tenma BpamieHus:
IWIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. BzanMHoe pacrooxeHune
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tein
BpalieHnsl Ha TIocKocTH. Pa3BépTka mummHapa u koHyca. Cummetpust cepsl u
mrapa.

O6bEM. OcHOBHBIE CcBoOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEME
NPSIMOYTOJIBHOTO Tapajiesienumnena u ciaenctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOHM TPU3MBI, IWIMHJPA, MUpaMUIbl U KoHyca. O0BEM Iapa M I1apoBOTO
CerMeHTa.

KoMOuHanuy Ten BpaiieHuss W MHOTOTpaHHUKOB. [Ipu3sma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas oOkojio uwiuHapa. Ilepeceuenme cdepsl U 1mIapa ¢



miockocThio. Kacanune mapa m cdepsl mnockocteio. [loHsATHE MHOTOrpaHHUKA,
OMHCAHHOTO OKOJO c(epsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaLICHUS.

[Tnomans MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUiomanas chepbl U €€ YacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanue momodbus, romoretus. Pemenue 3agad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUYECKHX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUS: CEYEHUS LUIIMHIpA
(mapamienbHO YW TNEPHEHAMKYJISIPHO OCH), CEYEHHUsl KOHyca (mapaluiesibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUS I1apa, METOIbl TOCTPOEHUS
CEYEHMIl: METOJ CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METOJ NEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumy Haja BeKTopamMu. BekTopHoe
YMHOKE€HHE BEKTOpoB. (BoOWCTBa BEKTOPHOrO yMHOXEHHs. IIpsimoyrosbHas
cucTeMa KoopAHHAT B nmpocTpaHcTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPH PEIIEHUU TeOMETPUUYECKHUX
3ajad.

JABU:KeHMsI B IPOCTPAHCTBE

JBuwxenust mpoctpanctBa. OtoOpaxeHus. JIBukeHHs U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBIWKEHWN: TapalIeNbHBIA TEPEHOC,
LEHTpaJbHAasl CHUMMETPUs, 3€pKajbHas CHUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIEeAYp TPAKIAHCKOrOo o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSIMA 1 Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHHUS K
MPOIIOMY M HACTOSILIEMY POCCUHCKOW MATEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE OTUX JIOCTIDKCHHH B APYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C IMPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ICHHUN, BOCIIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTH4YeCKHUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTHbIXa, perysipHas (pu3ndecKass akTUBHOCTH), (DM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE IKU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4YecKoMy  OOpa3oBaHHUIO U



caM0OOpa30BaHUIO Ha TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU IPAKTUUYECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHHMAHUE BJIUSHUS
COLUAIBHO-DKOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHONU U COIMATIBHOU
Cpenbl, OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUECHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAHHE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeToBEUeCKOW IesATEeNIbHOCTH, JTaroB €€
pa3BUTUA M 3HAYUMOCTH [UIA Pa3BUTUS UMBUIMU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYILIECTBIIATh NPOEKTHYK) W HCCIECIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJILHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornueckue a1eicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKH MAaTEMATHYECKUX
O00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIpHHUMATh,  (opMyIupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIEC, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJISAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTaxX, JaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX, MpeAsiaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

ba3oBbie ucciaenoBarebCcKue 1eMCTBHUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMpOCH,,  (PUKCHpyIOIIME  OPOTHUBOpEuHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBJICHUSMU, POLIECCAMU;

CaMOCTOATENBHO (HOPMYyTUpPOBaTh OOOOLIECHHS W BBIBOJABI IO peE3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OIEHHWBATh  JIOCTOBEPHOCTD
MOJTY4EHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUI];

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATh J€(UIMTH MHPOPMAIMU, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBAaTh U HHTEPIPETHUPOBATH WH(GOPMALIMIO PA3IUYHBIX BHUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B Pa3NUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBHSIMH U
HEeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MMHMCBMCHHBIX TCKCTAaX, AdaBAaTb IIOACHEHHUA II0 XOI[y peIHeHI/IH 3ajgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NIPEICTABIIATh PE3YJbTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4E€TOM 3ajad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJlTOPUTM PELICHUS 33Ja4H, BBIOMPATh CIIOCO0 PELIECHUs C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  I[O3HABATEJIbHOM  pediekcuu Kak  OCO3HaHUS
COBEPILAEMBIX JCHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJSI Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE Pe3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUNHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

NOHMMATh M HMCHOJb30BATh NMPEUMYIIECTBA KOMAaHAHOW W MHIAWBUIYAIBHOU
paGoThl TpU peleHMH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacnpeaciisiarh
BUJIbI pabOT, JI0roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ysbTaT paldoThl,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh padOTBl U
KOOPAUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHAMU KOMAaH[Ibl, OLICHHBATH
KaueCcTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM IOHATHSIMH CTEPEOMETPUM IPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTHYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NMPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO OINEpPUPOBATH MOHATHUSAMH, CBS3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPAMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMua, NpSMOYTOIBHBINA MapajuieNenumnes, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHHUS IS
KJ1accuuKaIuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBINOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IUIOCKOCTh, BBINOIHATH U300paxeHuss uryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupammuza), FeOMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH MMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHITH ACHCTBHS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpY PEIICHUN MATEeMAaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUWA HaA TNPaAKTUKE: CpaBHUBATb U
aHAJM3UPOBATh PEabHbIE CUTyallUd, NPUMEHSATh MU3YUYEHHBIE TMOHATHUS B
mpoliecce IMOMCKa  pEelIeHUsT MaTeMaTU4ecKu  CPOpMyIMpPOBAHHON
npo0seMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/ayd,
CBSI3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEJIMYUH;

e HMEThb MPEJCTaBJIECHUS 00 OCHOBHBIX ATamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.

K konmy 11 kiacca o0yyarouiuiicss HAyquTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OMepUpOBaATh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILCHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacro3HaBaTh Tela BpalleHus (LUUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(Pephl U MIIOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaleHUS,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (OpMYTT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISITH COOTHOILLIEHUS MEXKY TUIONIAIIMU MIOBEPXHOCTEH 1 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3y4daeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) IIIOCKHE
YepTEeXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONEpalU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOIl cUCTEMEe KOOPAHHAT;
peuaTh reoMeTpUUecKre 3aJa4id Ha BBIUUCICHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHHNE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHNH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh M300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUs MpHU
napajyieIbHOM — [EePEHOCE, LEHTPAJIbHOM CHMMETpPUHU, 3€pKaTbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEYEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BAaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl AJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANoJaralolIMX HECKOJbKO IAaroB pEUIEeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbI B IBHOW U HESBHOU (hopMme;

pelmarp 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUEHHbIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKd  CQOpPMYJIMPOBAHHOM  MpPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha S3bIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNPAaKTUYECKUE 3a7adud, CBS3aHHBIE C
HAXOXKJEHUEM T'€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMsbl Bcero Konrpoavusie  TMpakrueckue o0pazoBaTre/ibHbIE
padoThI padoThI pecypen
1 Bsenenue B crepeoMeTputo 23 1
5 B3anMHOE pacrnoioKeHue NpsIMBIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSMBIX U IJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 [lepneHUKYISPHOCTD NPSMBIX U ’5
IUIOCKOCTEHN B POCTPAHCTBE
VYIubl U pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkrops! B IpocTpaHCcTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATHU3 AN 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypes:
1 AHanuTuyeckasi reOMeTpus 15 1
) [ToBTOpEHME, O606H16HI:I€ u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomany noBepxXHOCTU U 00BEMBI 9 |
KPYTJIBIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpEHME, O606H16HI:I€ u 17 )
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoJbHble

Bcero
padoTsI

IIpakTH4eckune
padoTsI

JlaTa
H3ydeHust

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TapaIebHBIX
IPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[loHsATHS cTepeoMeTpUH: TOUYKA, IIpsAMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
MpaBuIia U300paKCHHsS HA PHUCYHKE
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[ToHsATHS: TIepeceKarIuecs MIOCKOCTH,
NepECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

[TonsTHSA: Eepecekarouuecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi ¥ II0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpanHuK#, H300pakeHHe
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIMINUX O0OHEKTOB

MHororpanHuK#, H300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOMIUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJICACTBHA U3 HUX. CHOCOGH 3aJaHus
MPSMBIX U IJTIOCKOCTEMN B IMIPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U TJIOCKOCTEH

10

N3obpakenune ceueHuil nupamMmusl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3o0paxeHue nepeceyeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CEUEHUN pa3HBIMU LIBETAMU

11

N3o00pakeHne ceueHnid MIpaMu/ibl, Kyoa u
NPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pébpa. M3o0pakeHne nepeceueHus
MIOJIY4EHHBIX IIIIOCKOCTEN. PackpaiuBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMH LBETAMH

12

N3obpakenune ceueHuil nupaMmusl, Kyoa u
HPHU3MBI, KOTOPBIE IIPOXOOAT Yepe3 UxX
pé6pa. N3obpaxeHue nepeceyeHus
MOJTYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX CEUEHUN pa3HBIMU LIBETAMU

13

N3o00pakeHrne ceueHnid MIpaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3obpaxeHue nepeceyeHus
MIOJIY4EHHBIX IIIOCKOCTEN. PackpaiuBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMH LIBETAMH

14

MeTton cieioB ISl IOCTPOEHUS CEUEHU I




15

Merton cieoB Uit HOCTPOCHUS CEUCHHIM.
CBolicTBa Iepece4eHU MPSMBIX U
IIJIOCKOCTEN

16

Merton cieoB it HOCTPOCHUS CEUCHHM.
CBolicTBa Iepece4eHU MPSMBIX U
IUIOCKOCTER

17

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepTEKeH U 3aluch MIaroB
MOCTPOCHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX ‘ICpTQ)KGﬁ M 3aI1MCh 11aroB
MOCTPOCHUS

19

[TocTpoenue ceyeHwuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3alUCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceyeHwuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [1aroB
MOCTPOEHUS

21

[ToBTOpeHue manumerpun: Teopema o
PONOPLUMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTroJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdyeTsl B cedeHUSIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI Pa3sBUTHUA
INIAHUMETPUU U CTEPEOMETPUU




23

KonTponsHas padora "AKCHOMBI
crepeomerpuun. CeueHus"

24

B3anMHOE pacrnoioKeHue NpsIMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haky ckpenmBaronmxcs
npsaMeIX. [lapannensHbie npsvble B
IPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIllel Ha JaHHOU
npsMoil. JleMMa o nepecedeHun
napajuieIbHbIX MPSMBIX INIOCKOCThIO

26

[TapamiensHOCTB TpeX MpsAMBIX. Teopema o
TPEX MapajuIeNIbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS PSIMBIX

27

[TapannenbHoe IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NAapaJIJIEILHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢buryp B napajsiesibHON NPOEKIUU

28

LenTpanbHas npoeKus. Yo ¢
COHAIPaBJICHHBIMU CTOPOHAMU. YTOI
MEXy MPSIMBIMH

29

3amaun Ha TOKAa3aTeILCTBO U
HCCIIEA0BaHUE, CBA3AHHEIC C
PacCIOIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

[ToHsATHS: MapaIeIBHOCTD NPSAMOMN U
IJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CaolicTBa napauieaIbHOCTU IPSIMON U
TUIOCKOCTH

31

FeOMeTpI/I"ICCKI/Ie 3a1a4U1 Ha BBIYUCIICHUC U
JI0Ka3aTeNbCTBO, CBSI3aHHBIC C
NnapayiCJIbHOCTBIO IMMPAMBIX U IJIOCKOCTEH
B TIPOCTPAHCTBE

32

[TocTpoeHue cedeHus, MPOXOIAIIETO Yepes
JAHHYIO MPSIMYIO Ha YepTEkKe U
napajuiebHOTO Jpyroi npsamoi. Pacuér
OTHOILEHUH

33

[MapannensHast MPOEKIUsI, TPUMECHEHUE
JUTSL IOCTPOCHHS CEYCHUH Ky0a 1
napauenenunena. CBoicTaa
napajjejicnmuincaa U nmpru3mMbl

34

[TapamnensHble wockoctu. [puzHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[SIIJ_IGI\/'I
yepe3 TOUKY, He TPUHAIJICKAITYIO JAHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa mapauiesIbHbIX INTIOCKOCTEMN: O
NapajuIeIbHOCTU MPSIMBIX IEPECeUeHuUs
IIPU NIEPECEUEHUH ABYX MapajieIbHbIX
MJIOCKOCTEN TpeThe

37

CRoiicTBa mapaJIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapajuieNbHbIX MPIMBbIX,
3aKTI0UEHHBIX MCXKAY NapaJlJICIbHBIMU
IJIOCKOCTSIMU; O MIEPECEYEHUU TIPSIMOI C
ABYMS TapaJUICIIbHBIMU IIJIOCKOCTAMUA




38

[ToBTopenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

IToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuiesaenunesa

41

Brruncnenue UMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleenuIe e

42

[lepnieHUKyYIAPHOCTD NPSMOU U
mockocTu. [Ipusnax
NEPIECHIUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mockocTu. [Ipusnax
NEPIEeHIUKYISIPHOCTH IPSIMON U
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
MIEPIICHINKYIISIPHOMN K INIOCKOCTH

45

[I1mocKkOCTH M EPIEHAUKYIISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

46

[I11ocKkOCTH M EPIEHAUKYIISIPHBIE UM
IPsIMbIE B MHOTOI'PaHHHUKAX

47

[lepnenuKynsip ¥ HaKJIOHHAS.
[TocTpoeHne nepneHauKyIIsipa U3 TOUYKH Ha

PSIMYIO

48

[leprieHauKyNIAp U HAKIOHHAS.




[TocTpoenue nepneHuKyIIsipa U3 TOUKHA Ha
IPSIMYIO

Teopema o0 TpEX nepHneHAUKYISIPaAx

49
(mpsimast u oOpaTHast)

50 Teopema 0 TpEX nepneHAUKYISPax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpemuBarIUMUC
PSIMBIMU
[Touck neprneHIuKyaspHBIX MPSMBIX C

52 MTOMOUIBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEMN

53 OpTOroHaJIbHOE MPOCKTUPOBAHUE
[TocTpoenue ceueHuit kyoa, MPU3MBI,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceueHuit kyoa, MPU3MBI,

55 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
CuMMeTpHs B TPOCTPAHCTBE

56 OTHOCHUTEJIBHO MI0cKocTu. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSAMOM U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

60 Crioco0b!I ONyCTUTH MEPIEHAUKYIISIPBI:




CUMMETpHUs, CABUT TOYKH I10
napajuIeIbHON IPAMOU

61

CnBur no HenapasuienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponpHas padora "B3aumnoe
PACIOJIOKCHUC IMTPAMBIX U MJI0CKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: Yroa MeX 1y NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YTrOa MEKITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B
MPOCTPAHCTBE

65

['eomeTpryeckue METOABI BEIYMCIICHHUS
yrila MeXAy IPsIMBIMU B MHOTOI'PAaHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO TMHEWHBIX
YIJIOB ABYTPAHHOTO yrja

67

[lepnennukynspHeie niaockoctu. CBoMcTBa
B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyJISpHOCTH
IJIOCKOCTEM; TEOpEMaA O MPSIMOM
[IEPECEUCHMUs IBYX IUIOCKOCTEH
NEPHEHANKYIISPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMoyronbHBIN Mapauienenunesn; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuleenumne1a

70

Teopema 0 AuaroHay MPSMOYTOILHOTO




Mnapajjeacnuneaa u CICACTBUC U3 Hee

71

CrepeomeTpuuecKkue U NpUKIagHbIe
3a/1a4y¥, CBSI3aHHBIC CO B3AaMHBIM
PACHOJIOKCHUECM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpeNIMBaAIOIIUECS MPIMbIE,
napajieJbHble TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapajuenpHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXAY CKPEIIMBAOIIMMUCS MIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

74

PaccTostHre OT TOYKH A0 TIOCKOCTH,
paccTosiHEe OT MPSMOM J0 TUIOCKOCTH

75

Brrunciienue paccTossHUI MEXIY
CKPEIIUBAIOIIUMHUCS MPSMBIMU C
IIOMOILBIO NEPIECHAUKYIIIPHOMN TUIOCKOCTH

76

TpéxrpaHHslii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrinoB. Teopema [Iudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB AJIs1
TPEXTPAHHOTO yIJIa

77

DneMeHTHI ChepUIECKOil TeOMETPUH:
reoIe3nYeCKre JIMHUU Ha 3eMIIe

78

KonrponsHast padora "Yrisl u
paccrostHus"

79

Cucremarunzanus 3HaHul "MHOTOrpaHHUK
U €T0 2JIEMEHTHI"

80

[Tupamuaa. Bunsl nupamua. [IpaBunsnas
nipamMua




HpI/ISMa. HpﬂMaH 1 HAaKJIOHHAs NpU3MBI.

81 [IpaBunbHast mpusma !

22 [Ipsimoit napaienenunes, 1
NpSMOYTOJIbHBIN Mapajuienenunes, Kyo

23 Brimykisie MHOTOTpaHHuKH. Teopema )
Diinepa
Brinykisie MHOTOTpanHuKH. Teopema

84 Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

85 KontponpHas padota "MHororpaHHUKH" 1

26 [TonaTue BeKTOpa Ha MIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno napanienenumnena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISIKAILUX B OJTHOU 1
IIOCKOCTH

92 CkansipHO€ MPOU3BEICHHE 1

93 Boruncnenue yria Mexy BEeKTopaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiiiue 3a1aun ¢ BEKTOpaMHU 1

95 [Ipocreiiiue 3a1aun ¢ BEKTOpaMHu 1

96 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3ana4u ¢ BEKTOpaMHU 1

98 O06o0011eHre U cucTeMaTu3alus 3HAaHUN 1




99 O06o001IeHre U cucTeMaTr3alus 3HaHUHA 1
100 Hrorosas kKoHTpoOJBbHASA paboTa 1
101 Hrorosas kKoHTpoJbHASA paboTa 1
102 O0001IeHre U cUCTEMATU3ALMS 3HAHUI 1

OBIIEE KOJMYECTBO YACOB I10
[NPOTPAMME

102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nenn/m | Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
) [ToBTOpenue Temol "CkansipHoe |
IIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpEeHue Tems! "Boruncienue yria |
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEHue Tembl "YpaBHEHHE NIPAMOI, |
MPOXOJSIIIeH uepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IUIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IUIOCKOCTH B OTPE3KaX
7 BekropHoe npousBenenue 1
2 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIE HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMUPOBAHNE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAy NPSMBIMU B MHOI'OTpaHHUKAaX
1 AHaMTHYECKHE METO/BI pacyéTa yria 1
MEXAY MJIOCKOCTSIMU B MHOT'OTPaHHUKAX
12 dopmylia pacCTOSHUSA OT TOUKHU 10 1




IJIOCKOCTHU B KOOpAWHATAX

Haxoxzaenue paccTossHUN OT TOYKHU 10

13
TUTOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUN OT TOYKHU 10
IUIOCKOCTH B MPAaBUJIBHON TUPAMUJIE

15 KontponbHast pabota "AHanutuueckas
reoMerpust"

16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU

17 CeueHust MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS IPSAMBIX U
IUIOCKOCTER

19 [TapannenbHble IpsSMBIE U INIOCKOCTH:
napajellbHble CeUCHUS

20 [TapannenbHble IpsSMBbIE U MNIOCKOCTH:
pacuéT OTHOLIECHUI
[TapannenbHble IpsMBbIE U IIIOCKOCTH:

21 YTJIBl MEKTY CKPEIIMBAIOIIUMHUCS
PSMBIMH
[lepnennukynspHble IpsIMbIE U

2 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnenauKynsipHbIE NPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

24 [IepneHauKyIsIpHBIC MIPSAMBIE U




IIJIOCKOCTHU: BBIYMCJIICHHUA AJIMH B
MHOTI'OIrpaHHUKax

25

IToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI 151
ioniaien, cooopakeHus moao0ous

26

IToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYIIBI IS
TI0IAIEH, COOOpaKEHUS MTO00US

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI IS
TI0IAIEH, COOOpaKEHUS MTO00US

28

[Tmomaan ceyeHnii MHOTOTPaHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHHsI MOJ00us

29

[Tmomaan ceyeHnii MHOTOTPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOJ00uS

30

Kontposnsnas padora "[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJuielenuesa

32

3anaun 00 yABOCHUU Ky0a, 0 KBaApaType
Ky0a; O TPUCEKIIUH yTiia

33

CrepeomMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaJiesienunea

34

[Ipuknagabie 3a1a4m, CBSI3aHHBIE C




BBIYHCIICHHEM 00BEMA MPSIMOYTOIEHOTO

napajuiejaenunena
35 O06BEM npsAMOi TPU3MBI
36 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB MPSMON IPU3MBI
37 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
00BEMOM MPSIMOI TTPU3MBI
Brrurcnenne 00bEMOB TeJ ¢ TOMOIIBIO
38 omnpenenénHoro uHTerpana. O0bEM
HaKJIOHHOMN IPU3MBI
Brruncnenne 00bEMOB TeJ ¢ TOMOIIBIO
39 onpenenéHHoro uaterpaiga. Oobém
MUPAMHU/IBI
40 ®dopmyna o0bEMa nupamuasl. OTHOIIIEHUE
00bEMOB MUPaMHU/T ¢ OOIITUM YTIIOM
A1 ®dopmyna o0bEMa nupamuasl. OTHOIIIEHUE
00bEMOB MUPaAMHU/T ¢ OOIITUM YTIIOM
4 CrepeoMeTpHuuecKre 3aJauu, CBI3aHHbIE C
00BEMaMH HAKIIOHHOM MPU3MBbI
43 CrepeoMeTpHuuecKre 3aauu, CBI3aHHbIE C
o0BEMaMH THpaMUIBI
[Tpuknagaeie 3agaun 1mo Teme "OOBbEMBI
44 Ten", CBA3aHHbBIE C 00BEMOM HAKJIOHHOM
IPU3MBI
45 WKJIJHBIE 337291 TI0 TEME BEMBI
II "O6
Ten", cBsA3aHHBIE ¢ 00BEMOM MUPAMUJIBI
46 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTH




Kontponsnas padora "O0bEM

47 |
MHOTr'OrpaHHUKa
[unuHapudeckas OBEPXHOCTb,

48 o0Opa3yronue HUIHHIPUISCKON
[IOBEPXHOCTH

49 unusap. [psamoi KpyroBou HUIUHAD.
[Tnomane MOBEPXHOCTH LIMIIUHIPA

50 Konunyeckast HOBEpXHOCTh, 00pa3yromiue
KOHUYECKOW MmoBepXHOCTH. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MJI0OCKOCTH OCHOBAHUS

5 VYceu€nnslit konyc. M3o0paxenue
KOHYCOB U YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas 6OKOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpHuueckre 3aJauu Ha

55 JIOKa3aTeIILCTBO U BEIUHCIICHHE,
MIOCTPOEHUEM CEUCHUH LIWIJIMH]IPA, KOHYCa
CrepeomeTpuueckue 3aa4i Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MIOCTPOEHUEM CEUCHUH LIWJIMH]IPA, KOHYCa

57 [Ipuknanueie 3a7a4u, CBsI3aHHbBIE C
NUWIMHAPOM

58 [Ipuknannelie 3aa4u, CBsI3aHHbBIE C
NUIMHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. Bua u n300paxkenue mapa

61

[Mepeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u cepbl
TUTOCKOCTBIO. Byt u m300pakeHue mapa

62

VYpaBuenune chepsl. [Inomans chepsl u eé
yacTen

63

Cummetpus chepsl U mapa

64

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MIOCTPOCHUEM MX CEUCHH TIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

66

IIpukitagHble 3a1a4u, CBsI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHUCJICHHUSA B Opr)KHOCTI/I, CTaHIIapTHLIe
nmogoous

68

Pazauunbie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOI'OI'paHHHUKOB

69

3anaun o reme "Tena u MoBEpXHOCTH
BpaieHus"

70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KontponeHas padora "Tena u
MIOBEPXHOCTH BpaleHus"

72

O0béM nmnuaIpa. Teopema 06 00bEMe
MpAMOro HUJInHApPA

73

Brruncnenue 06bEMOB TeI € TOMOIIBIO
omnpenenénHoro uHTerpaina. O0bEM
KOHYycCa

74

TTnowanu OOKOBOH U MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUYECKHUE 3a/1a4d, CBSI3aHHBIE C
BBIYUCIICHHEM 00BhEMOB IIHITHHIIPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "OOBEMBI 1
IJI0IIaAN TOBEPXHOCTEN Ten"

77

OO0BEM IIapa U MapoBOTrO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomasns
cdepsl. CTepeoMeTpudIecKre 3a1a4u,
CBA3AHHBIC C BHIYHUCIICHUCM O6’béMOB
nrapa, mapoBOT0 CETMEHTA M IIapOBOTO
CEeKTOpa

78

[Ipuknamneie 3apauu mo Teme "OO0bEMBI
Ten", cBsAI3aHHBIE C 00BEMOM ITapa 1
miomasio cepbl. COOTHOMIEHUS MEKITY
TJIOMIAIMU TTOBEPXHOCTEN U 00bEMaMHK
IMOAOOHBIX TEI

79

[TonoGHBIE TENa B TPOCTPAHCTBE.
N3menenune o6bEéMa rpu mo00uu.
CrepeoMeTprUeCKUe 3a]a4H, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAJCH
[IOBEPXHOCTEN

80

KonTponsHas padora "[1nomaam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Tel"

81

JIBrokeHus npoctpancTBa. OTOOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OOmime
CBOICTBA IBW)KECHUI

82

Buael nBukeHMi: napaieIbHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
MPSAMOM

83

[IpeobpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpHuyeckue 3a1aun Ha MPUMECHEHHE
JIBYKCHUS

85

KoHnTtposbhas padota "BekTops! B
npocTpaHcTse”

86

O6o06matomee moBTopeHue 11 moHITHI 1
MeTOJ0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMaTH3allis 3HAHUM:
"ITapanienbHOCTb NPSIMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6maromee noropenue 11 nmoHsTuit u
MeTOI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAaHH:
"BekTopsl B npocTpaHcTse"

88

O6o06matomee moBTopeHue 11 moHATHI 1
MeTOJI0B Kypca reometrpun 10—-11




KJIaCCOB, CUCTEMAaTH3allis 3HAHUIM:
"BekTopsl B pocTpaHcTBe"

89

Ob6o6maroee noropeHue 11 nmoHsTuit u
MeTOJ0B Kypca reometpun 10—-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHWI
"O6BeM MHOTOTpaHHHUKA"

90

O6o06matomee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allMsl 3HAaHH:
"O6BeM MHOTOTpaHHHUKA"

91

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTOJI0B Kypca reometpunt 10—-11
KJIaCCOB, CUCTEMaTH3allis 3HAHUM:
"TTnomany moBEepXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

92

Ob6o6maromee noropenue 11 noHsaTuit u
MeTOJ10B Kypca reometpun 10—-11
KJIACCOB, CCTeMAaTHU3alIus 3HAHWI
"TTnomaay MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

93

HroroBasi kKoHTpOIBHAs paboTa

94

HroroBasi kKoHTpOIBHAs paboTa

95

[ToBTOpEeHME, 0600IIEHUE U
CUCTEMaTH3allus 3HaHUH

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI




97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropust pa3zBUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NMpeiMeTHbIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOI
NnpoBepsieMoro .
00pa30oBaTeIbHON MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPHH M CIEJICTBUS M3 HUX TPU PEIICHUU
' reOMETPUYECKHX 33714
73 OnepupoBarh TOHITHIMH: MapaUICNbHOCTh U  MEPHEHAUKYISIPHOCTH
' OPSAMBIX M IIOCKOCTEH
74 KnaccudumnupoBars B3aUMHOE pACIIOIIOKEHHE TMPSMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYI'PAaHHBIM yrojl, TpaHU JABYTPAHHOTO YTJa,
7.5 pebpo ABYTrpaHHOTO yriia, JUHEWHBIH yrojl ABYTPAHHOTO yria, TpajayCHast
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
’ MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, MPAaBUIbHBIA MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHMKOB (MHMpaMuaa, MpU3Ma,
’ MIPSIMOYTOJIBHBIN TTapajuieNienuIe1, Kyo)
Knaccupunupoare ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUA  AJIA
7.8 KJ1accupuKauuu (BIMYKIIbIE U HEBBIYKJIbIE MHOTOTPAHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKIIOHHBIE MPU3MBI, TAPAJUICIICTIUTIC TBI)
7.9 OnepupoBarh MOHATHSAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHIKOB
710 OOBSCHATH MPUHITUIIBI MIOCTPOCHHS CEUCHUN MHOTOTPAaHHUKOB, UCTIOIB3YS
' METOJT CJIC/IOB
Crpouth ce4deHHMs] MHOTOTPAHHUKOB METOIOM CJIEIOB, BBHITIOTHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIUYHMH MO 00pasiam
WIH alTOPUTMaM, TPUMEHSS HW3BECTHBIC aHAJTUTHYECKHE METOMbI TpHU
7.12 peUIeHuH  CTAaHJApPTHBIX MAaTEMaTM4YeCKMX 3aJad  Ha  BBIYMCIICHHE
paccTosiHUi MEXIy ABYMsI TOYKAMH, OT TOYKH O TMPSAMOM, OT TOYKUIO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMHUCS MPSIMBIMU
Pemarp 3amaun Ha HaXOXKJIEHHUE T'€OMETPUUYECKHUX BEIUYMH MO 0Opaslam
713 WIM alTOPUTMaM, MPUMEHsS M3BECTHbIE aHAJUTHYECKUE METONbl TMpHu

pEelICHUU CTaHJAPTHBIX MAaTeMAaTHMYECKMX 3aJay Ha BBIYUCIICHUE YIJI0OB
MEXKIY CKPCIUMBAIOIUMHUCA MPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MEXY MIIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI U TIIOLIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupamMua) ¢ MpUMEHEHHEeM (QOpMYJ, BBIYHCIATH COOTHOLICHHS MEXIY
IUIOLIAISIMU MTOBEPXHOCTEN, 00bEMaMH MOA0OHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh MOHATUAMHU: CHUMMETPHUS B TNPOCTPAHCTBE, IEHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTE U HMHTEPIPETUPOBATH HHQOpPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYEeCKHX (uUrypax, TMpeAcTaBIEHHYIO Ha
YepTekax U pUCyHKax

7.17

[TpumensTh reomerpudeckue (aKThl IS PELICHUS CTEPEOMETPUYECKHX
3a/a4, MPEIOJIArallluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
NIPUMEHEHHS 33J]aHbl B IBHOH popme

7.18

IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBOoaUTE NIpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HHM, PACIIO3HABAThH IIPOSIBICHUE 3AKOHOB T€OMETPUH B UCKYCCTBE

7.20

[IpuMeHATh MOTyYEHHBbIE 3HAHMS Ha MPAKTHKE: aHAJIM3UPOBATH pealbHbIC
CUTYAllMM U NMPUMEHSTh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEUICHUS
MaTeMaTH4ecKu cOpPMYITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIE
CUTYyallud Ha SI3bIKE T€OMETPUH, MCCIEN0BaTh IMOCTPOCHHBIE MOJAEIU C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara aareOpsl,
pemate  NpakTUYeCKHe  3aJauyd,  CBA3AHHBIE C  HAXOXACHHUEM
F€OMETPUYECKUX BETMYUH

11 KIIACC

Kon
NpoBePsIeMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaMMBbI CpelHero o01ero od0pa3oBaHusi

6

I'eomerpus

6.1

OnepupoBaTh MOHIATUSAMH: HWIMHIPHUYECKas MOBEPXHOCTb, O0Opa3yroliue
UWIMHAPUYECKON TMOBEPXHOCTH, IMJIMHIAP, KOHWYECKash MOBEPXHOCTb,
oOpa3yrolire KOHU4eCKOW MOBEPXHOCTH, KOHYC, cpepruyeckasi TOBEpPXHOCTh

6.2

Pacno3naBate Tena BpameHust (MUIUHIP, KOHYC, cdepa u map)

6.3

OOBACHATH CIIOCOOBI TIOTYUYCHHUS TEJT BpAIICHUS




6.4

KiaccudummpoBaTs B3aMHOE pacnoyiokeHUe chephl U MITOCKOCTH

6.5

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHWUE CETMCHTA,
BBICOTa CETMEHTA, IIApOBOM CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA
IIIAPOBOTO CJI0s, APOBOW CEKTOP

6.6

Beruucnsate  00BEMBI M IUIONIAAM TOBEPXHOCTEH TEJI  BpAICHUS,
TCOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh MNOHATUSIMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy u
ONHCAaHHBIN OKOJIO cdephl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIU TEIO
BpalleHUs

6.8

BbIucnsTe COOTHOIIEHUS MEXKTY IIIOMAASIME TOBEPXHOCTEH U 00bEMaMu
HOO0OHBIX Tell

6.9

N300pakaTh u3yyaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbeImonHATe  (BBIHOCHBIC) IUIOCKHE YEPTEKU W3 PHUCYHKOB IMPOCTBIX
00BEMHBIX (QUTyp: BUA CBEpXy, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tel
BpallIeHUs

6.11

W3BnekaTb, HUHTEPHPETHPOBATH M IMPeoOpa3oBBIBATh HH(GOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MpeICTaBICHHYI0 Ha
Yeprekax U pUCyHKax

6.12

[IpumensTh reomerpuueckue (GakThl ISl PEUICHHs] CTEPEOMETPHUUECKUX
3a/a4, NPEANOaraloliuX HECKOJIbKO MIaroB pelIeHUs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE  JIEHCTBUS  CIIOXKCEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUS BEKTOpa HA YHCJIO, OOBSICHATH, KAaKUMH CBOWCTBAMH OHU
o0JagaroT

6.15

[IpumeHsTH MpaBUIIO Napajuieenuneia Ipy CI0KEHNH BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMU: JEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJspHOE MPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOpOB M INPOU3BEIACHUE BEKTOpPAa HA YHUCIO, YroOJl
MEXKIy BEKTOPAMH, CKaJSPHOE IMPOU3BEICHUE, PACKIAIbIBATL BEKTOP IIO
JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aﬂaBaTB IMJIOCKOCTb YPABHCHHUCM B ,Z[eKapTOBOI\/'I CUCTCMC KOOpAHUHAT

6.19

Pemrate HpOCTGfIH.IPIG reOMCTPHUYCCKUC 3a/la4i Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUHATHOI'O METOa

6.20

Pemate 3agaun Ha [JOKa3aTeIhCTBO MAaTEMAaTHYECKHUX OTHOIICHUM U
HaXOXIACHUC TCOMETPUUYCCKUX BCIMYHH I10 o6pa3uaM Wi ajJropuTtMmam,
IIPUMCHSA HN3BECTHBIC METOJbI npu pEeICHUN CTaHAApPTHBIX
MaAaTEMAaTHYCCKUX 3aJa4




6.21

[IpumensTh mpocTeilline MporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBoauTh MpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
KHU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MOTyYEHHBbIE 3HAHMS Ha MPAKTHKE: aHAJIM3UPOBATH pealbHBIC
CUTYallMM U NMPUMEHITh U3YYCHHbIEC NIOHATHUS B MIPOLIECCE MMOMCKA PELICHUS
MaTeMaTH4ecKu c(HOpMyITHUPOBAHHOMN MPOOIEMbI, MOJEIUPOBATH PeaIbHbIE
CUTyallUM Ha S3bIKE I€OMETPUH, HMCCIIEIO0BAaTh IIOCTPOCHHBIE MOJACIU C
MCTIOJIb30BAHUEM I'€OMETPUYECKUX TOHATHH U TEOpeM, ammapara anreOpsl,
pemiatb  INPAKTUYECKUE  3aJa4d,  CBA3aHHBIE C  HAXO0XKICHHUEM
T€OMETPUYECKUX BEIIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITIACC

Kon

HpOBCpﬂEMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHbBIE MOHATUS CTepeoMeTpuM. Touka, mpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTHe 06 aKCHOMATUYECKOM OCTPOCHUH CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPHUU U
CJIEICTBHS U3 HUX

7.2

B3auMHoe pacrionokeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMNECS, apalieTbHbIE
U CcKpemmBawolmuecs npsmele. llapainenbHOCT  HNpSAMBIX M INIOCKOCTER B
MIPOCTPAHCTBE: MapajlieJbHbIE IMpsSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
MPSIMBIX, MApPAUIEIbHOCTh MPAMOW UM IUIOCKOCTU. YTIBIC COHAIPaBICHHBIMHU
CTOpPOHAMH, Yrojl MEXIy NpsSMBIMH B MNpOCTpaHCTBe. [lapamienbHOCTh IUIOCKOCTEH:
MapajyielbHble IIOCKOCTH, CBOWCTBA MNapaJIeIbHBIX IIOCKOcTe. Ilpocteiimume
MPOCTPAHCTBEHHbIE (UTYphl HAa TUIOCKOCTH: TETpadap, KyO, Mapaielenurnes,
MMOCTPOEHUE CEUCHHI

7.3

[lepneHIUKYISIpHOCTh MPSAMONM M  IUIOCKOCTH: IEPHEHAMKYJISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSMbIE Napajule]bHbIE U NMEPIEHANKYIISPHBIE K IUIOCKOCTH, PU3HAK
NEPIEHIUKYISIPHOCTU IPSIMOM U IUIOCKOCTH, TEOPEMa O IMPSIMOM NEPIICHIUKYISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEKAY NPSAMOU U IJIOCKOCTBIO, ABYTPAHHBIN
YIoJI, JMHEWHBIM YroJl ABYTPAHHOTO yria. [lepneHauKkynsp U HaAKJIOHHBIE: PAaCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTHU, PACCTOSHUE OT IPAMOM A0 MIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTD. [lepneHauKyIsapHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH JIBYX
mrockocteil. Teopema o TpEX MeprneHanKyIsIpax

7.4

[loHsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHoOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, TPaHU M OCHOBAaHUS NPU3MBI, MpsiMas U HAKJIOHHAs TpPU3MbI, OOKOBas W
I10JIHAsl TIOBEPXHOCTH NMpu3Msbl. [lapamienenunen, npsMOYyroJbHbIN Napajjiesienunes u
ero csoicTBa. Ilupammna: n-yronbHas nupamuaa, I'paHd U OCHOBAHUE NHPAMUIBI,
OoKOBasi M TOJHAsI MOBEPXHOCTh MUPAMUIBI, NMPAaBHIbHAS M yCEUEHHAs NHUpPaMUA.
OneMeHTbl TOpu3Mbl W nupamuzisl. [IpaBUibHBIE MHOTOIPAHHUKH: TOHATHE
MPaBUJIBHOIO MHOIOTPAaHHMKA, MPABWIbHAS NpPU3Ma M NpaBWIbHAs INHUpPaMUIA,
MpaBWJIbHAS TPEYTroJibHAsl MUpaMUIa U MpaBUIbHBIA TeTpasap, kyO. [Ipeacrasienue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA3IP, NOACKAdAp U uKocadapyrue CedeHus Ipu3Mbl
1 IUPAMUIBI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
ONEeMEHTHBI CUMMCTPUU B nupamMuaax, napajuiejacnuieaax, MMpaBUJIbHBIX
MHOT'OrpaHHHUKax

7.6

Bbruuciienne 31eMEHTOB MHOTOTpaHHHMKOB: pE&Opa, auaroHanu, yrael. Ilmomanp
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA b OCHOBaHHIA,




TeopemMa 0 OOKOBOM MOBEPXHOCTU MPSMOU MPU3MBL. [1101aas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBUILHOW MUPaMUIbI, TEOpEMa O IUIOIIATN YCEUEHHOM MUPAMUIBI.
[Tonsitre 06 00bEMe. OOBEM MUPAMUTBI, TPU3MBI

7.7

[TogoOHubIe Tena B mpoctpaHcTBe. COOTHOMICHHUS] MEXY IUIOMIAJASIMH TTOBEPXHOCTEH,
00BEMaMU ITOIO0HBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6

I'eomerpus

6.1

[umHapuyeckass TOBEPXHOCTh, 00pa3yloIue MUINHIPUYECKONH MOBEPXHOCTH, OCh
IWIAHIPUYECKONH TOBEpXHOCTH. [IMmuHApP: OCHOBaHUSA W OOKOBas MOBEPXHOCTH,
oOpa3yromas 1 0Ch, TUIONIaAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH

6.2

Konunyeckas moBepXxHOCTh, 00pa3yoline KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeCcKOi moBepxHOCTH. KOHyC: OoCHOBaHME W BepIIMHA, 0Opasymomias U OcCh,
momaas OOKOBOW M TIOJHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyromue M
BbICOTA, OCHOBaHUA U 6OKOB8.$I NOBCPXHOCTHb

6.3

Cdepa u map: neHTp, paanyc, JUaMeTp, IUIONIaas TOBEPXHOCTH cdephl. B3anMuoe
pacroyioskeHre cepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IIIOoNaan

cepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KomOuHnarmu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, cepa, BMCaHHAs B MHOTOI'PAaHHUK, WM TEJIO BPAILICHHS

6.6

[Tonste 06 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Tein. Teopema 00 00BEME
NpPSIMOYTOJIBHOTO TapajuleNienuIieia U ciaeacTBus u3 He€. OObEM UIUHIPA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEKIY ILIOMIAIIMH TOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TEN

6.8

Ceuenust nwiMHIpa (MapaiebHO M NEPIEHIUKYJISIPHO OCH), CEYEHHsS KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOASIIEE Yepe3 BEPUIMHY), CEUSHHsI 11apa

6.9

Bexktop Ha mimockocth W B mpocTpaHcTBe. ClokeHHE M BBIYUTAHHE BEKTOPOB.
YMHO)XEeHHE BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa Mo TpEéM HEKOMIUIaHAPHBIM
Bektopam. [IpaBusno napamnenenunena. Pemenne 3agay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsimoyronbHast cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BekToOpa.
[Ipocreiimme 3amadyn B KOOpAMHATaX. YTOJd MeEXAy BekTopamu. CkalsipHOE
[IPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY NPSAMBIMH M IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJbTaTaM OCBOCHHS
NPOBEPSIEMOr0 = OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHust

Branenne wMeromamm J0Ka3aTelIbCTB, ANTOPUTMAMHU PELICHUS 3ajad;
yMeHue (GopMyIHpOBaTH W ONEPHPOBATH MOHATHUSAMH: OIpEeTICHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPU3HAK, IOKA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE ¥ TPOTUBOIOJIOXXHOE YTBEP)KACHHUE, NPHBOAUTH HPUMEPH U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIINY;
IPOBOJNTH J0Ka3aTeIbHbIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PAcCy)XIEHHH; yMEHHE OIepHpOBAThH
HOHATHSAMH: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB M SBICHUH M NPU PEIICHHUHU 3a/ad, B TOM
YHCcIie U3 IPYrUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CB3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OIUCBIBATh Tpadbl Pa3NTUYHBIMU CIOCOOAMU; MCIIOJIb30BaTh Tpadbl Mpu

pelICHNN 3a1a9

YmMmenne ONCpUpoOBaTh MNMOHATHUAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypallbHOW CTENICHH, CTETICHb C
PpaluOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHLIM IIOKa3aTcJIEM,
JorapuM UHWCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJHHOTO YHCIIA,
OCTAaTOK [0 MOMYJIO, PAIMOHATBHOE YHUCIIO, WPPAIMOHATBLHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IECHCTBHTEIBHBIX
2 YHCell; YMEHUE UCIOIB30BaTh MPU3HAKH JCTUMOCTH, HAUMEHBIIHA 00N
JeTUTeNh W HauMeHbIlee o0Ilee KpaTHoe, anroput™M EBkimma mpu
peIICHUN 3aaa4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMU CHCTCMAaMU
CYUHCJICHUS; YMEHHUE BBITIOJNHITH BRIYMCIICHUE 3HAUCHHI U TpeoOpa30BaHus
BBIPDOKECHUA CO CTENEHSMU M Jiorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHATIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIEPUPOBATH  IOHATUAMMU:

MOCIIEI0BATENbHOCTh, apu(MeTHUecKas TMpOorpeccus, TIeoMeTpruIecKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T'€OMETpUYECKass MPOrpeccus;
YMEHHME 3a/laBaTh II0CJIE€JOBATEILHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYpPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOIYJIb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAass U ainreOpanyeckas); yMeThb
POM3BOUTH apu(METHUYECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI UCTIONH30BAHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2  wu  3x3, onpeaenuTenb  MaTpHIb,

TEOMETPUUYECKUM CMBICTT OTIPEACTUTENS

YMeHune onepupoBaTh MOHATHSAMU: PpPalMOHAJIbHBIE, WPPALUOHAJIBHEIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(MHUUECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE ONEPUPOBATH
HOHATHSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpazoBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMAa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHCTEM; YyMEHHME pellaTb YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBl C TMOMOUIBIO paA3JIMYHBIX NPUEMOB; peIIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C IapaMETPOM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHUS MATEMATHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InyHbIX 001acTel HAYKHU U pealbHOM KU3HH

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (DYHKIUH,
NEePUOMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTh
byHKIIMHA, KCTpeMyM (QYHKITUH, HAauOOJbIIee W HAaUMEHbIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOM3BOAHAS (YHKIMH, T€OMETPHUYCCKHHA U
¢u3uueckuif CMBICI TNPOU3BOJHOHM, TepBooOpa3Has, ONpeAeaEHHbIH
MHTErpajl; YMEHHE HAaXOAWTh ACUMMTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE  CYMMBI, IPOU3BEJCHUS, YACTHOTO U
KOMITO3MIMH (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTeIbHOH K TrpaduKy
GyHKUIMU; YMEHHME HAaXOIUTh IPOU3BOJAHBIC HJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBAaHUS (YHKIUH,
HAXOJUTh HAWOOJNIBIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIHIA; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJB30BAHHEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXJACHUS HAWIy4IEero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-5KOHOMHUYECKUX |

buznYecKuX 3a7avax; HaXOJUTh TUIOMIATU U O0BEMBI GUTYDP C TIOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHMPOBAHUA C

noMoInbio AuddepeHInaIbHbIX YpaBHECHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHUH, oOpaTHas GYHKIIHS,
KOMIO3UIUS (DYHKIMM, NIuHEHHas ¢QyHKUWSA, KBaapaTUdHas (QYHKIUS,
panMoHanbHas (QYHKLHMSA, CTeNeHHas (QYHKLIHSA, TPUTOHOMETpUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIWH, MOKa3aTesbHAs U
norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpadUKHd H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  npeoOpa3oBaHuss  rpadukoB  (GYHKUHUH,
UCIOJIb30BaTh TPa(UKK Ul W3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a/1ad U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyIaMHU 3aBUCHUMOCTH MEX1y BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpauku (QYHKIUH UIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHU YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HBIX THUMOB (B TOM YMCIE Ha
MPOIEHTHI, AOJIM W YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 3aJa4d U3 OOJIAaCTH YNpaBJICHUsS JTUYHBIMH M CEMEHHBIMU
dbuHAHCAMM); COCTAaBIISITh BBIPAKCHUS, YPABHECHHs, HEPABEHCTBA U UX
CHUCTEMBl N0 YCIOBUIO 33J1ayd, HMCCJENOBATHh IMOJYYEHHOE pEUICHUE U
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJbTaTOB; YMEHHE MOJEIUPOBATH
peanbHblE CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKECHMUS,
YpaBHEHUsI, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1auH, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM C  HCIHOJb30BAaHUEM  ammapara  aireOpsl,

HUHTEPIIPETUPOBATH MTOJIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHyecKoe, MeIuaHa,
HanOoJIbIlIee ¥ HAMMEHBIIIee 3HAUYCHUS, pa3Max, JUCIIEPCUsI, CTaHIApTHOE
OTKJIOHCEHUE YHCJIOBOI'O Ha60pa; YMCHHC HU3BJICKATb, UHTCPIIPECTUPOBATH
nH(}OpMaIrio, IPEICTaBICHHYIO B TaOJIMIIaX, HA QUarpammax, rpadukax,
OTPaXXaroLlYyI0 CBOMCTBA PEalbHBIX MPOLECCOB U SBJICHUM; NMPEACTABIATH
uHDOpMAIMI0O C TIOMOIIBID TaOJMII ©W JAWarpaMM; HCCIIEIOBATh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHUCJIC C MPUMCHCHUCM rpa(bnqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UueCcKH MCCIEI0BaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO JMarpaMM pacCeUBaHUs U JTMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYaHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSTHOCTh C MHCIIONB30BAaHMEM TpaUUECKUX METO/OB; IPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSATHOCTEH, (OpMYIy IOITHON
BEPOATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATh
NOHATUSAMM:  ClIyyailHas BEJIMYMHA, pAacIpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OKUAAaHHE, MUCIIEPCUsl M CTaHAapTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA pPaCOpeleNieHHus W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTeIbHOTO ¥ HOPMAILHOTO pacIpe/iejIieHNil; yMEeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacrlpeAeieHUl A pelieHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAaHUM; YMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHSX; YMCHHE
ONIEpPUPOBATH MOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TEPecTaHoBOK; OmHOM  HploTOHa; yMeHHMe  NpPUMEHSTH
KOMOWHATOpHBIE (PAKTHI U PAcCy>KACHUS JUIS PEIICHUs 3a]ad; OICHUBATh
BEPOATHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIIPETUPOBATH MTOIYyYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yIia, INIOCKUN YroJl, IBYIpPaHHbIN
yroj, TPEXTPAHHBIA YTrOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapauIeIbHOCTh U
NEePNEHAUKYIISIPHOCTD MPSAMBIX M IIOCKOCTEM, Yroa MEXIy HpsIMbIMH,
Yroa MEXAy MpsAMOM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEXIy IUIOCKOCTSMU;, YMEHHE MCIOJIb30BaTh MPHU PELUICHUU
3aa4 U3y4yeHHbIe (PaKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OICHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHpPA; CTPOUTh MAaTEMaTHYECKHE
MOJENIM C IOMOIIBI T€OMETPUYECKUX MOHATHM M BEJIWYMH, PpELIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3alav4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuiies, Npu3Ma, NHpamunaa, (Gurypa u TOBEPXHOCTh
BpallleHus, [MWIWHAP, KOHYC, Imap, cdepa, miomanb chepsl, MIOMAIL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, LWIMHApPA, O0BEM KyOa,
IpAMOYTOJIBHOTO IapajuiCjiennuncaa, nHupaMuabl, I[MIPU3MbI, NWIWHIpPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IMWIHHIPA,

napajjiCJibHbl€ OCH HWJIW OCHOBAHWIO, CCUCHHC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepsl, WIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHMKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpBI M MOBEPXHOCTH
BpAILCHUS, UX CEUEHHS, B TOM YHUCIIEC C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T'€OMETPUUYECKHX (UTYp, CaMOCTOSTEIHEHO
dbopMynHupoBaTh OnpeAeNeHUs U3ydaeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKaX T€OMETPUYECKHX (Uryp, 0OOCHOBBIBATH WU
ONpoBepraTh HWX; YMEHHE TMPOBOAUTH KiaccHu(UKauuioo ¢GUryp 1o
pa3NMYHBIM TpPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE OMOJIHHUTEIbHBIC

MOCTPOEHUS

11

YMeHue onepupoBaTh TOHSATUSMH: JBH)KEHHE B  IMPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B INPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHHe MMOA0OUsA, TMON00HBIE (UTYpBI; yMEHHe
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXHTEKTYpE; UCIOJIb30BaTh FT€OMETPUICCKAE OTHOLICHUS TIPU
pelIeHHH 3ajad; HAXOJWTh T'COMETPHYECCKUE BEIMYHMHBI (IUIMHA, YTOJI,
Iomaas, 00bEM) MpH PElICHUH 3a7ad U3 JPYrHX YU4EOHBIX MPEIMETOB U
W3 peaJbHOW JKU3HU; YMEHHE BBIYHCISATH T'€OMETPUYECKHE BEIMYMHBI
(uMHa, yromj, IIOWIaab, OOBEM, IUIOUIAJh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYyNIBI M METOIBI, B TOM YHCJE: IUIONIAJb MOBEPXHOCTH
nUpaMuzIbl, TPU3MBbl, KOHYCa, IWIMHApA, IUouans chepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO  MapajUIeiIeNue/a, MUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYca, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (QUTYP
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YMeHue onepupoBaTh NOHATUSMHU: MPSMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEICHNE BEKTOpa Ha YHUCIO, pa3JIoOKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOM3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIY
BEKTOPAMU; YMEHHE HCIOIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeToOB
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YMenue BBI6I/IpaTB MOAXOAAIIMNN METO, A1 pelICHUd 3aJa4r; TOHUMAHNC
SHAYUMOCTH MATEMATHUKHW B HU3YYCHHUHU IPUPOJHBIX H O6HI€CTBCHHI)IX
ImponcccoB u ﬂBHeHHﬁ; YMCHHC pacCliO3HAaBaTb TMPOSABJICHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBE, YMCHHUEC MPUBOJUTHL IMMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUI POCCUMCKON U MUPOBOW MAaTeMAaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JCINUMOCTH I ECIBIX YHUCECII

Pammonaneupie  uucna. OOBIKHOBEHHBIE U JCCATUYHBIC JIpOOH, TIPOIEHTHI,

1.2 OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 Apudmerndeckuil KOpeHb HATypalbHOW cTerneHu. J{eWCTBUS ¢ apupMEeTHUIECKUMHU
' KOPHSMH HaTypaJIbHOU CTCIICHU
L4 Crenens ¢ 1enbpIM nokaszareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTEIIEHH
L5 CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble 4Yncia. ApUPMETHYECKHE ONepaluud C  JIeHCTBUTEIbHBIMU
1.7 yrcaamu. [IpuOmmkEéHHbIC BEIYUCICHHS, PAaBUIIa OKPYTJICHHS, TIPUKUAKA U OIICHKA
pe3ysbTaTa BEIYUCICHAN
1.8 [IpeoOpazoBanue BeIpaKECHUN
1.9 KommnekcHsle uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lemnpie 1 1poOHO-palOHATBHBIC YPaBHEHUS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronomeTpuyecKkue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOTrapUPMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATIFHBIE HEPABCHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPABHEHH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMeTpaMu
2.11 Martpuiia cucTeMbl JTUHEHHBIX YpaBHEHUN. OnpeneuTesb MaTPULbI
3 DOyHKIIUA U TpaPUKH




OyHK1UA, cnocoObl 3amanus (pyakmuu. ['paduk dyaknmm. B3aumuo oOparHbIe

>l ¢yukuuu. YétHelie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
O6nactp ompenencHUss M MHOXKECTBO 3HadeHW GyHkuuu. Hymn ¢yHKum.
10 [TpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl U MHUHUMYMBI (QyHKUuu. Haunbombiiee ¥ HauMeHblee 3HAuUCHHE
(GYHKINU Ha TPOMEXKYTKE
13 Crenennass (yHKIMS C HATypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast 1 norapudmudeckas QyHKIIHMH, UX CBOUCTBA U TpaduKu
16 Toukm paspeiBa. AcumnTorel rpadukoB (yHkiuid. CpoiicTBa (QyHKIUH,
' HETPEPhIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX IPOIIEHTOB
4 Hauvana maremarnyeckoro aHaamsa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHeHre NPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 3KCTpeMyMbl. Haxoxnenue HanOONbIIEro U HAaMMEHBIIErO 3HaYeHUS (YHKIHMU Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHO»ecCTBa U JIOruKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena ¥ MOBEpXHOCTH BpALICHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Maremaruka. ['eometpust; 10 knacc. yrinyonenHoe ooyuenrne Mep3isik AL,
Homuposckuii [I.A., [TonsikoB B.M.; nox penpakuueit [Togonsckoro B.E.
OO111eCTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO M3aTeNnbCKuil LIEHTP
«BEHTAHA-T'PA®»; Axkunoneproe o6mectBo «M3narensctBo «IIpocsemenuey
* Maremaruka. ['eometpus; 11 knacc. yrinyoneHHoe ooyduenue Mepsisk A.L.,
Homuposckuii [.A., IToisikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO0111€CTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI EHTP

«BEHTAHA-T'PA®»; Axkunoneproe o6mectBo «M3narensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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