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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YyMEHHME BBIIBUIATb U ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[lenas ocBoeHuUst mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0O0ydYaromuxcsi Mpu
U3Yy4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUHM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIIMX MaTeMaTHYEeCKUX MOJIENAX, MO3BOJSIOUIMX ONUCHIBATh U HU3ydaTh
pa3HbIE SABJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IPOBEJCHUM PACCYXACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX NPUMEHATH, NMPOBOJMUTH J0KA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PACCYyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBFHOM TPaMOTHOCTH, PEICBAHTHON T'€OMETpPUU:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacrpeiensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YJaIOMUXCs, PACIIUPSS U YTITyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MpOTrpaMM, OOECHeuuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelIuBaromuecs mnpsMbsle. [IpU3Haku CKpelMBarOMMXCA
npsmeIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B IMIPOCTPAHCTBE: MapalIe/IbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAJUICIIBHOCTD TPEX MPSIMBIX, NAPAILIEIBHOCTD MPSMOKN
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETpasAp, MapaulesIenuIIe],
MMOCTPOCHUE CEYCHUM.

[lepneHANKYJISIPHOCTD IPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIEC IIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W TNEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK TNEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsIMOu
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[lepneHauKyIIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW: MpU3HAK  NEPHEHAMKYJISAPHOCTH  JABYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

VYribl B IPOCTPAHCTBE: YroJl MEXIY NPSIMOM M IJIOCKOCTBIO, JBYIPAaHHBIN
yTOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTpaHHOrO yria. TeopeMbl KOCHMHYCOB U CHUHYCOB s
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpuszma: N-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIA  IApAJUIEICNMUIIE] W  €ro  CBOMCTBA.
Kparuyanimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: N-yronbHas mnHupamuja,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOM mnupaMubl. [IpaBuibHbIE MHOTOTPAaHHUKH: NpaBWIbHAS NpHU3Ma U
IIpaBUiIbHAs NUpaMuAa, IPAaBWIbHAs TPEYrOJIbHAS IUPAMHMAA W IPABUIIBHBIN



TeTpadap, Kyo. IlpencraBieHwe o mNpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHsI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3p MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue moBepxHocTed. Tema BpauieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten
BpalleHus] Ha TJIOCKoCTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBI, [WIKHJpA, TUpaMHUabl U KoHyca. O0BEM 11apa U mapoBOro
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npoctpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXEHUN. Buabl JBWXEHUN: TapaulebHBIM MEpEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JIPYTrO€), yMEHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKONW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK Ui pemieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTHKH, ITOHWMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCIIECIOBATEILCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue qeicTBus:

BBIBJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIEC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy NOHATUAMH, (DOPMYIMPOBATH
OIpeJeNeHHs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN NMPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €MHUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOBL;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOU CYXACHUA C CYXKIACHUAMHU APYIHX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaAT BBICTYIUIGHHS C Yy4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTENBHBIX MPOLIECCOB, UX PE3yJbTAaTOB, BIAICThH
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJCHHBIX OIMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUIYaJTbHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEeTbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

HPEAMETHBIE PE3YJIBTATHBI
K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHATUSIMHU CTEPEOMETPUU MPHU PELICHUU
3a/1a4d ¥ MPOBEJICHUN MaTEMAaTUUECKUX PACCYKICHUIM;
® MPUMEHATH AaKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a]1a4;
e KiIacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSIMBIX B IMPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
® CBOOOJIHO OTEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMUA C YTJIAMH B MPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOU U MIIOCKOCTHIO;
e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOT'paHHUKaMU;
e CBOOOJIHO pacro3HaBaTh OCHOBHbBIE BUJIbl MHOTOTPAHHUKOB (ITpU3Ma, Upamua,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);



® KJacCHU(pUIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS AJIsl KJlacCU(UKALINH;
e CBOOOJHO ONEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

® BBLIMOJHATH MapajiebHOE, HEHTPaIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHME
¢buryp Ha MIOCKOCTh, BHIIOJIHATH N300pakeHus (GUryp Ha MmiIoCKOCTH;

® CTPOUTb CEUEHUS MHOTOTPAaHHMKOB PpAa3JIMYHBIMU METOJIaMH, BBINOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y;

® BBLIUUCIATH IUIOUIAJM TOBEPXHOCTEM MHOTOTPaHHUKOB (IpHU3Ma, MUPAMHIA),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIL;

e CBOOOJHO OMEPUPOBATH MOHITHIMH: CHMMETPUS B TIPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI,

e CBOOOJHO OMEpPUPOBATH TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpAMHATAaM B TPOCTPAHCTRE;

® BBINOJHATH JEHCTBUS HaJl BEKTOpaMH;

e pemlaTh 3aJayd  Ha JIOKa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUH WU
HaXO0XJIEHUE T€OMETPUUECKUX BEJIUYMH, MPUMEHSSI U3BECTHbIE METOIbl IpHU
pellIeHNU MaTeMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;
® NPUMEHATH  TNPOCTEHIIME  MPOTPaMMHBIE  CpEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 33]1aY;

® WU3BIEKaTh, MPEOOpPa3OBBIBATE U  HWHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PHUCYHKaX;

® NPUMEHATH IOJIyYCHHbIE 3HAHUS HA NPAKTHKE: CPaBHUBATh M AHAIU3UPOBATH
pealibHble CHUTYyallud, TNPUMEHSATh H3YUYCHHbIE IOHATUS B IMpollecce IOUCKa
pelieHuss MaTeMaTH4ecKd CGHOPMYJIMPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH
peaNbHbIE CUTYaIlMU Ha S3BIKE TEOMETPUH, UCCIIEI0BATh TOCTPOSHHBIE MOJENHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireOpsbl, pemaTh
NPAKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKJCHIUEM I€OMETPHUUECKHUX BEIUYHUH;

® UMETh IMpEACTaBICHUs 00 OCHOBHBIX JTanax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:
e CBOOOAHO OMEPUPOBATH TOHATUSAMHU, CBSI3AHHBIMH C LUJIUHAPUYECKOH,
KOHUYECKOU U CPepUIECKOM MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS,
e ONEPUPOBATH MOHATUSAMH, CBSI3AHHBIMM C TEJlaMU BpPALLEHUS: IWIMHAPOM,
KOHYCOM, c(pepoil u mapom;
e pacmo3HaBaTh Tela BpalleHus (UWIMHIpP, KOHYC, chepa U map) u OOBICHITH
CHIOCOOBI MOTYYESHHsI TEJ BPaICHHUS;



e KJacCU(UIUPOBATH B3aUMHOE PACIIOIOKEHUE CPEPHI U IMIIOCKOCTH;

e BBIYUCIISITh BETUYHHBI 3JIEMEHTOB MHOTOI'PAaHHHUKOB U TE€J BpallEHHsI, O0BEMBI U
IUIOLIAAN ITOBEPXHOCTE MHOTOIPAHHUKOB M TE€J BPALEHUs, TEOMETPUUECKUX TEI
C MPUMEHEHHEM (POPMYII;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMM C KOMOWHALUSIMHU Tel
BpAIeHUS] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B Cepy U OMMCAHHBIN
okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

e BBIYUCIISITH COOTHOUICHUS MEXAY IUIOMIAASIMHU TOBEPXHOCTEH M 00bEMamu
IMOJOOHBIX TEN;

e H300paXkaTh U3y4aembie (PUTYPHI, BHITOIHITH (BEBIHOCHBIE) TUIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOHUTH
CEUEHHMSI TeJl BPaIlCHMUS;

e U3BJCKATh, MHTEPIPETUPOBATH M  MPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYIO Ha YepTekax U
PUCYHKaX;

e CBOOOJIHO ONEpPUPOBATh MOHITHUEM BEKTOP B IPOCTPAHCTBE;

e BBINIOJIHATH ONEpPAllMU HaJ BEKTOPaMHU;

e 3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPJIHHAT;

e pelIaTh F€OMETPUYECKHE 3aJa4M Ha BBIYMCIIEHUE YTJIOB MEXIY NPSMBIMUA U
IJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSIHUI OT TOYKHM [0 MJIOCKOCTH, B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MPU PEIICHHH;

e CBOOOJHO OMEpUPOBATH TOHATHSIMU, CBS3aHHBIMM C  JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

e BBINIOJIHATh HW300pPAKEHHS] MHOTOTPAHHUKOB WM TN  BpalleHUs  IpU
MapajuieIbHOM NIEPEHOCE, HEHTPAIbHON CUMMETPUH, 3€PKAJIbHOM CUMMETPUH, NIPU
MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus moa00us;

e CTPOUTH CEUYEHUSI MHOTOTPAHHMKOB M TEJI BpAICHUS: CEUYCHUS UWIUHJIpa
(mapaJyienbHO M MEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHMIO Y MPOXOJSILIME YepPEe3 BEPIINHY), CEUEHUS Iapa;

e HCIOJB30BAaTh METOJbl TIOCTPOCHHS CEUEHMI: METOJ  CIEJOB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;

e JIOKAa3bIBATh T€OMETPUUECKUE YTBEPKICHUS,

e TMPUMEHATH T€OMETpUYECKUE (DAKTHI ISl PEIICHUS CTEPEOMETPUUECKUX 3ajad,
MPEANojaraloliMX HECKOJIbKO IIIaroB pEIICHUS, €CIU YCJIOBUS NPUMEHEHUS
3a/1aHbl B IBHOW U HESIBHOM (hopme;

e pemarh 33Ja4d  Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKHX OTHOLIEHUH U
HAaXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e MPUMEHSATH MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHbIC
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;



e IMPUMEHATH MOJYYEHHBIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAIU3UPOBATH U
OLICHMBATh PEAbHBIE CHUTYallUH, MPUMEHATH HW3YUYEHHBIE IIOHATHSA, TEOPEMBI,
CBOMCTBA B TMpoIlecCe MOWCKA PEIICHUS MaTeMaTH4eCKH C(HOPMYIUPOBAHHON
npoOJieMbl, MOJEIUPOBAaTh pealbHbIE CHUTyallMM Ha S3bIKE T'€OMETpUH,
UCCJIEI0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TOHATUMN
U TEopeM, ammapaTta aireOpbl, pemaTh MPaKTUYECKHE 3aJadM, CBS3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEIUYHH;

e UMETh IMPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

Pabouass mporpamma y4uThIBaeT pabO4Yyl0 MPOrpaMMy BOCHHUTAHHUS B
YaCTHOCTH LIEJIEBBIE OPUEHTUPHI U PE3YJIbTAThI BOCIIUTAHUS.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionokeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroNIrecs! IIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSAMBIX U IIJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUYEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe 1
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMU B MHOIOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IIIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o0061eHre U cucTeMaTu3alus 3HaHu| 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHuM OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yaABOCHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUEeCKUE 3a]a4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUN LWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo teme "OO0BbEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3aLMs 3HAaHUM:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJCACTBUSA M3 HHUX IIPH PEIICHHH
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHAMH: MapPAUICIBHOCTh W MEPIEHANKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYT'PAaHHBIM YroJyl, TPAaHU ABYIPAHHOTO YIJia,
7.5 pebpo IBYrpaHHOIO yIJia, JIMHEWHBIN Yros ABYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIBII
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 PacriozHaBate OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIMpaMuia, TpHU3Ma,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudumupoBat  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS M7
7.8 KJacCU(pUKalUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPABUIIbHbIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSIMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPaHHIKOB
710 OOBSICHIATHh TPUHITUIIBI IIOCTPOCHUS CEUCHUH MHOTOTPAaHHUKOB, UCTIOIB3YS
' METOJL CIIEZIOB
Ctpouth ce4yeHHs] MHOTOTPAHHMKOB METOAOM CJIE/IOB, BBHIMOTHATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTUYECKHE METOIbI TPHU
7.12 pelleHNH  CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJad Ha  BBIYUCIICHUE
paccTosSHUN MEXIy ABYMS TOYKAMU, OT TOYKH IO MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOIUMUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO OOpasiam
WIA alTOPUTMaM, MPUMEHSSI HW3BECTHBIC AHATMTHUYECKHUE METOJBI TPHU
7.13 pEIIeHNH CTaHAAPTHBIX MATEeMAaTUYECKUX 3ajad Ha BBIYHUCICHHE YTIIOB

MEXY CKPELIMBAIOIIMMUCS NPSAMBIMH, MEXIY MPSAMOM M IJIOCKOCTBIO,
MEXy IUNIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB




Boraucnare 00bEMBI U IIIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMuga) ¢ mpuMeHeHHeM (OpMyJl, BBIUHUCIATH COOTHOIIEHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh TOHATUSIMU: CHMMETPHUSI B TPOCTPAHCTBE, IICHTP, OChb M
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh H IJIOCKOCTh CAHMMETPUU (UTYPHI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYecKHX GuUrypax, IMpeAcTaBICHHYI0 Ha
4epTekax U pUCYyHKaX
[IpumeHsTh reomeTpuueckue (axKThl ISl PELIeHHUs] CTEPEOMETPHUECKUX
7.17 3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pelIeHUs, €ClIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe
718 IIpumenars npocTedmMe NpOrpaMMHBIE CPEACTBA H  AIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBOoUTH TpPUMEPHl MaTEMATHYECKHX 3aKOHOMEPHOCTEH B TpUPOJE U
' JKU3HU, Paclio3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyMeHsTh MONydYeHHbIE 3HAHHS HA MPaKTHKE: aHAIM3UPOBATh pealbHbIE
CUTYyalluu ¥ MPUMEHSATh U3yYCHHBIC MOHITHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIupOBaHHON MPOOIEMbI, MOACIUPOBATH PEATbHbBIE
7.20 CUTyallMd Ha S3bIKE TEOMETPHUH, WCCIEAO0BATh IMOCTPOCHHBIC MOCIH C
UCIIOJIb30BAaHUEM T€OMETPHUYECKUX TOHATHH U TEOpeM, armapara ajareopsl,
pemath  MpakTUYeCKWe  3ajadd,  CBS3aHHBIE C  HaXOXKICHHEM
TEOMETPHYCCKHUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
0o0pa3oBaTeJbLHOI MPOrpaMMBbl CpeiHero o01ero odpa3oBanusi
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: LWJIHMHAPUYECKas MMOBEPXHOCTh, OOpa3yrooIne
6.1 MWIMHIPUYECKON TOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacno3naBate Tena BpaleHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJl BPALICHHS
6.4 KnaccudunupoBars B3auMHOE pacnoiioskeHue chephl U MIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOHIANM TOBEPXHOCTEM Tl  BpalleHus,
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM QopMyIT
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAHHBIH B cdhepy u




ONKCaHHBIN OKOJIO c(epbl, chepa, BIUCaHHAsT B MHOTOIPAHHHUK WJIH TEJIO
BpallcHUs

6.8

6.9

BbI4ucnsaTh COOTHOMIEHUS MEXTY IIIOMAISIMU TIOBEPXHOCTEH 1 00bEMaMu
MOAOOHBIX TEN

N3o0paxarh u3zydyaemble GUTYpPBHl OT PYKH U C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTh CEUYEHHUS Tel
BpalleHus

6.11

W3BnekaTh, WHTEPHPETHPOBATH MW MPeoOpPa3oBBIBaTh HHMOPMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

6.12

6.13

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3a/1a4, NPEIIONAraIuX HECKOIbKO IIAaroB PpELICHUs, €CIH YCJIOBHS
MIPUMCHCHHUS 3aJIaHbI B IBHOU (hopMe

OHepI/IpOBaTb IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BGKTOPOB %1
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKnuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

6.15

6.16

6.17

[IpumensTs npaBuso napauiesaenune1a Npyu CI0KEeHNH BEKTOPOB

OnepupoBaTb MNOHATUSAMM: JEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl
MEXY BEKTOpaMH, CKaJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPHI

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroll
MEXJy BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE, PACKIAAbIBaTH BEKTOP IIO
JIByM HEKOJUIMHEapHBIM BEKTOpam

6.18

6.19

6.20

33}13B3TB IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAHAT

Pemate mpocreiiine reomMeTpuyeckre 3aaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/a
Pemrate 3amauM Ha [0Ka3aTEILCTBO MAaTEMATHYECKHX OTHOIIEHUA U
HAXO0XJICHWE TEeOMETPHUECKUX BEIUYMH IO 00pasliaM WU alIropuTMawm,
OPUMEHSISI  U3BECTHBIE  METOJAbl  MPU  PEIIEHUH  CTaHJapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATh mpocTeMIIHe MpPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOogUTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
YKU3HH, PACIIO3HABAThH MPOSIBIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOJydEeHHBIE 3HAHWS Ha MPAKTUKE: aHAIU3UPOBATH peabHBIC
CUTYyalluu U NPUMEHATh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh PealbHbIE




CUTyallul Ha A3bIKC TI'COMCTPHUU, HCCICAOBATH IMOCTPOCHHBIC MOICIU C
HCII0JIb30BAHUEM I'€COMETPHUICCKUX MMOHATUH U TEOPEM, aIlmapara aJ'IFC6pBI,
peuiaTs IMPAKTUYCCKUC 3aJa4u, CBsI3aHHBIC C HaXO0XJICHUEM
TCOMETPHUICCKUX BECIIUYNH



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

7

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apalIesIbHbIE
W CKpelluBarouecss npsmble. [lapamiensHOCTP MHPsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IMIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepneHauKyISIpHOCTh MNPSMOMl M IJIOCKOCTU: NEPIEHIUKYJISpPHBbIE IMpsIMble B
IIPOCTPAHCTBE, MPSMbIE NApAJIENbHBIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOM NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKIY NMPAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN
yroJl, IMHENHBIA yroja AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (pUrypsl Ha
IUIOCKOCTh. [lepneHInKyIsIpHOCTD MJIOCKOCTEN: NMPU3HAK MEPIEHIUKYIIPHOCTH IABYX
mockocTei. Teopema 0 TPEX NMeprneHAUKYIApax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOIPAHHHUKA, BBINYKIBIE H
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsI ITIOBEPXHOCTh IIpu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA Napajuieenunes] u
ero cporcrea. [Iupamupaa: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi M TOJIHAS TOBEPXHOCTh MUPAMHU[BI, MPAaBUJIbHAS U YCEUEHHAs] MUpaMHJA.
OJeMeHTBl TOpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: IIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYyrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMU I

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMuax, Mapajyielenunenax,  IpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [1101maas 60KOBOM MOBEPXHOCTH U




[IOBEPXHOCTU IIPABUJIBHOW NMUpaMUbl, TEOpEMa O IUIOLIAAM YCEUYEHHOM INHMPAMHUJIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eometpus

6.1

Hunuuapudeckass TOBEPXHOCTh, 00pa3ylolue MUINHAPUYECKONW MOBEPXHOCTH, OCh
UUATUHIPUYECKOW MoBepXHOCTU. [lunmHap: ocHoBaHusi M OOKOBasi MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konudeckas moBepxHOCTh, 00pa3yroue KOHHISCKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yromias U OcCh,
IJI0Maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBaHHs U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIOmaas MoBepXHOCTH chepbl. Bzaumuoe
pacnooxxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MII0CKOCTU. Pa3BEépTka HumHApa U KOHyca

6.5

KomOunammu ten BpalieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueacTeus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
O6béM mapa ¥ momaab chepol

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXKY MIIOMIAAIMHU ITOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muiIMHApa (MapajUieIbHO U MEPHEeHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapasuieabHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY), CEUSHHS 11apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMoyronbHasi cucTeMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalsipHoe
MIPOM3BE/ICHNE BEKTOPOB. BbluncieHHe YIIIOB MEXAYy MNPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIM METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCcTB, ANTOpPUTMAMM pELICHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYXKICHUS NPHU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUH; YMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM U IIPU PEIICHUU 3a7ad, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHU 3a1a4

YMeHue omnepupoBaTh HMOHATHSAMM: HATypalbHOE YHCIIO, LEJI0E YUCIIO,
CTETIeHb C IIeTBIM TOKa3aTesieM, KOpeHb HAaTypaJbHOW CTENICHH, CTEIICHD C
paloHAIBHBIM MOKa3aTelleM, CTEeNeHb C JeHCTBUTENBbHBIM MOKa3aTesIeM,
JorapupM dYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHCIICHUS; yMEHHUE BBITIOJIHSITH BRIYMCIICHUE 3HAUSHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKass MNporpeccusi, T'eOMETpHUYECKas

nporpeccusi, OECKOHEYHO YOBIBAIONIAsE TE€OMETPUYECKasi IPOTPECCHs;




YMEHHUE 3a/laBaTh I1OCJIEAOBAaTEIbHOCTH, B TOM 4YHCJIE C IOMOIIbIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMM, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GbyHKIIMM, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C MCIIOJI30BAaHUEM alapaTa MaTeMaTH4ecKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro
peIleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H
bu3MYeCKUX 3a7a4ax; HAXOJAUTh TUIOMATU U OOBEMBI PUTYp C MTOMOIILIO

HHTErpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOIO MOACIUPOBAHUA C




nomoInbio auddepeHnanTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWHU, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJAY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee aphu(MeTHUecKoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHuEe H3BJEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIO, IPEJCTaBICHHYIO B Ta0IMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCIe0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH

BEPOATHOCTh C HCIOJB30BaHWEM TpapUUYecKMX METOJO0B; MPUMEHSITh
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(GOpMyIBI CIIOKEHHS W YMHOXEHHS BEPOSTHOCTEH, (opMyiy MOIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydaiiHas BENWYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPACHpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN AT peIieHus 3a1ay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TEPeCTaHOBOK;, OumHOM  HplOTOHA; yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEIIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yrod MEXIy IIJIOCKOCTSIMU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJEIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM GUTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOI'OIDAaHHUKA,
KyO, mNapajuienenunen, Mpu3Ma, NOHpamMuia, (purypa M TMOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUlefienuIeaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHHs KOHYyca M LMIMHIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,

Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
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MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHHWKH, (PUTYpBI M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoOBaTH ONpeACeIeHUS U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC U IOJ0OHBIC (UTYpBI, B TOM 4YHCJIEC B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHUE BBIYUCIATH TCOMETPUYCCKUE BEITHMYUHBI
(mMHA, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
U3yyeHHbIE (OPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPaMUAbl, MPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaAThH MHOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTOpa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJ MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

13

YMenne BRIOMpATh MOAXOMSIIAA METOJT IS PEIISHUsI 3a/1a4i; TOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOLCHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zateseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB Qyaknumii. CpoiicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAILIEHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Marematuka. I'eomerpus; 10 kimacc. yrimyonenHoe obyuenue Mepsmak AT,
Homuposckuii JI.A., IlomsaxkoB B.M.; mox pemakumen Ilomonsckoro B.E.
OOmecTBO ¢  OrpaHUYEHHOM  OTBETCTBEHHOCTHbIO  M3marenbCkuil  LEHTp
«BEHTAHA-T'PA®y»; AxunonepHoe obiiectBo «M3narensctBo «IIpocBeiiennes
* Marematuka. ['eomerpusi; 11 knacc. yriyonennoe oOyuenue Mepsmsak A.l.,
Homuposckuii JI.A., ITlomskoB B.M.; non penakuueid Ilomonsckoro B.E.
OOmiecTBO ¢  OrpaHMYEHHOHM  OTBETCTBEHHOCTBIO  M3paTenbCkuii  1IEHTP

«BEHTAHA-T'PA®y»; AxunonepHoe obiiectBo «M3narensctBo «IIpocBeiiennes

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

YMK Anrebpa u Hauyaia MaTemathdeckoro aHaimsa. Mepsmsk A.I'. (10-11)
VYriyOneHHbI ypOBEHb

I'eomerpuss 10-11 kmacc. CamocrosiTeIbHBIE W KOHTPOJIbHBIE  PpaOOThHI

(yriryOs1€HHBIN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6mmoreka [{OK I'eomerpus 10-11 kmacc - https://lesson.edu.ru/02.3/07
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