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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus SABISCTCS OJHMM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1mrero oOpa3oBaHus, TaKk Kak 00eCIeuyrnBaeT BOZMOKHOCTh N3YUCHUS TUCIIUTLIAH
CCTCCTBEHHO-HAYYHOW HAIPABICHHOCTH M IIPEAMETOB T'yMaHHUTApHOTO ITUKJIA.
[TockonbKy  JIOTHUECKOE  MBINUICHHE, (opMUpyeMOe TP  H3yYCHUH
00yJarOIMUMUCS TIOHATHHHBIX OCHOB I'€OMETPHH, NMPHU JIOKA3aTEILCTBE TEOPEM U
MIOCTPOCHHUH IICTIOYKH JIOTHYCCKHX YTBEPKIACHHUHA MPU PEIICHHH MeOMETPUICCKIX
3aja4, YMCHHE BBIIBUTaTh M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCSL TIPH PEIICHUU 3aJad €CTeCTBEHHO-HAYYHOI'O IHMKIJIA, B YaCTHOCTH
bu3nYecKuX 3a1ad.

[{enb ocBOeHUs MporpamMmbl yaeOHOro Kypca «['eoMeTprs» Ha yriryOoJéHHOM
YpOBHE — pa3BUTHEC WHIAMBHIYAIbHBIX CIIOCOOHOCTEH OOydJalomuUXcs IpH
U3YYCHUU TCOMETPHUH, KaK COCTABIISIONICH MpeIMeTHON ob0jacTu «MaTemMaTHKa U
nHpopMaTUKa»  dYepe3  OOeCleYCHHUE  BO3MOXHOCTH  INPUOOpETCHHUS U
UCIIOJIB30BaHUsI Oojiee TIyOOKMX TI'C€OMETPUYCCKHX 3HAHMH W JCHCTBHH,
CHCIM(PUIHBIX TEOMETPHUH, H HEOOXOIUMBIX JUISl YCICIIHOTO MPO(ECCHOHAIBHOTO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIIOJIH30BAaHUEM MaTCMAaTHKH.

[IppopuTeTHEIMU 3aJlayaMHd Kypca T€OMETPHHM Ha YriayOJIEHHOM YpOBHE,
PACHIUPSIIONTUMHU U YCUIUBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBJISTFOTCSI:

paciIupeHue MpeACTaBICHUS O TEOMETPUN KaK YacTH MHUPOBOM KYJIBTYpPHI U
(dbopMHpPOBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYIKAIOIIUM MHPOM;

(dbopMUpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax KaK o
BOKHCUIIIUX MAaTEMaTHUYCCKUX MOJCIAX, MO3BOJISIONIMX OIKCHIBATH M HM3ydaTh
pa3HbIe ABJICHUS OKPYKAIOIIETO MUPA, 3HAHKE TIOHATHUIHOTO arrmapara 1o pasaeiy
«CTepeoMeTpus» yueOHOro Kypca reOMeTpHH;

dbopMupoBaHue YMCHHSI BJIAJIETH OCHOBHBIMH ITOHATHSIMU 0
IIPOCTPAHCTBEHHBIX (PUI'ypaX M WX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TCOPEM,
bopMyT M YMEHHE HMX IPUMEHSATH, YMCHHUS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapPTHBIC CIIOCOOBI pEIICHUS 3a/1ay;

(dbopMUpOBaHKHE YMEHHUS PAcIiO3HABATh HAa YepPTEkKaxX, MOACIAX U B pealbHOM
MHUpE MHOTOTPAaHHMKM M Tejla BpAICHHUS, KOHCTPYMpPOBaTh T'€OMETPHUCCKHE
MO/IEIIH;

(GbopMHpOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTEeMaTHYECKHX TCOpPHH, (POPMHUpOBAHHUE MOHMMAHHUS POJU AKCHOMATHKH TIPU
MPOBEJICHUN PACCYKICHUM;,

dbopMUpOBaHHE yYMEHHs BIAJCTh METOJAaMHU JIOKA3aTeIbCTB M aJrOPUTMOB
pCIlIeHUs], YMCHHSI WX MPUMEHSTH, TMPOBOJUTH JOKa3aTEIbHBIC PACCYXKICHUS B
X0JI€ PCIICHMS CTEPEOMETPUUECKUX 3a7ad U 3a/1a4 C MIPAKTHYSCKUM COJCPIKAHHEM,
dbopMUpOBaHHE MPEJACTABICHHS O HEOOXOJUMOCTH  JIOKA3aTeNbCTB NP



000CHOBAaHMU MAaTEMATUYECKUX YTBEPKACHUM U POJIM aKCUOMATUKU B MPOBEICHUN
JEAYKTUBHBIX PACCYKJICHUMH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUJIEKTYalIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN 00y4aromMXcsl, MO3HABATEIbHOW aKTUBHOCTHU, MCCJIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIUICHUS, MHTEpPECa K U3YUECHUIO TEOMETPHH;

dbopmupoBanre (PYHKIIMOHAIBHONW T'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T'E€OMETPUUECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KH3HCHHBIX CUTYyaIlUsSX U MPU M3YUYCHHUH APYTHX
Y4EOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUSI PEATbHBIX CHUTYyallui, HUCCIEIOBAaHUS MOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALMH MMOTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEPKAaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBisttoTcs: «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukmn», «Tema BpameHus», «BekToppl W  KOOpIHWHATBI B
MPOCTPAHCTBE», «JIBMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHKne «yMETh OIEPUPOBATH
MOHATUSMU», PEJICBAHTHBIMU T€OMETPUHM Ha YTiayOJEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJZIEP KaTEeIIbHBIM JIMHUSIM y9eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH pacmpefensercs He TOJNBKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUst DenepasibHON paboueit
MPOTpPaMMBbl, paclpenea€HHBIM MO ToJaaM OOYyYEeHHS, CTPYKTyPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIMIIMAIBHBIM BOIIPOCAM 00yYaroLuecs
oOpamainuch HEOAHOKPATHO. OTO TIO3BOJSET OPraHM30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMH TOCJIE0BATEIBHO U TIOCTYIIATEIBHO, C
COOJTI0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPHUECKUX TMPEICTABICHUNA OOYJarOIIMXCsl, PACIIUpPSIs U YIITyOssis
e€, 00pasys MPOYHbIE MHOXECTBEHHBIC CBSI3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh ycnoBus qans  guddepeHnranvii  oOOy4eHHs,  MOCTPOCHHS
WHIUBUyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHEUYHUTh YIIIYOJIEHHOE
U3yYEeHHE TEOMETPHUH KaK COCTaBJIIONICH yueOHOro nmpeaMera «MareMaTruka»,

MOJITOTOBUTh OOYYaIOMMXCA K TMPOJODKEHUIO H3YyUYEHUsS MaTeMaTHKU C
ya€ToM BBIOOpa Oynmymied mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
o0muM u npodeccunoHaabHBIM 00pa30BaHUEM.

Ha wu3ydenume yueOHOro Kkypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTtcs 204 uaca: B 10 kimacce — 102 yaca (3 gaca B Henenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMBbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUSI ~ cTepeoMeTpuu. Touka, TmpsAMasi, IUJIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTH4YECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3auMHOe pacnonokeHue NOpsIMBIX B IIPOCTPAHCTBE. IEPECEKaroLIMecs,
[apajulejibHblE W CKpelIMBaromuecs IpsMble. [Ipu3Haku CxpemmBarommnxcs
npsAMbIX. [lapamienbHOCTh MPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: MTapaJUIeIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPALICIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IIPSIMOU
U 1iockocTd. [lapanienbHoe W LEHTpaIbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajUieIbHOTO MpOeKTUpoBaHus. 300paxkeHue
buryp B mapaysiesbHOW MPOEKIHMHU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKy NMPAMBIMU B IIPOCTPAHCTBE. llapajienbHOCTh IIIOCKOCTEN: MapasuiesIbHbIE
IIJIOCKOCTH, CBOICTBa MapauIEIbHBIX IUIOCKOCTEMH. [Ipocrenmne
MPOCTPAHCTBEHHbIE (UTYPhl HA IUIOCKOCTH: TETpadap, Napajiesenune,
MMOCTPOEHHUE CEUCHUN.

[lepneHIUKYASIPHOCTD MPSIMOM U TUIOCKOCTU: NEPICHANKYIIAPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpToroHansHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYISP ¥ HAKIIOHHBIE. PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TOpsAMOM 10  IUIOCKOCTH,  HpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[lepneHIUKYyISIPHOCTh  IJIOCKOCTEW: MPU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
IocKocTer. Teopema o TpEX NEPHEHAUKYIISIPaX.

VYribel B NPOCTPAHCTBE. Yroia MEXAY MPAMOM U IUIOCKOCTHIO, BYTPAHHBIN
yIoJI, JIMHEWHBIN yroJI ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIEC YTIIBIL.
CBONCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JIBYTPaHHBIX YTJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpanHuKHu

Buapl MHOrorpaHHMkOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPpU3Mbl, OOKOBasi ¥ MOJIHAsI IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NOPsSMOYTOJIbHBIA — TApaUIEJCNMUIE] U  €ro  CBOMCTBA.
Kparuaiiiirie mnyTd Ha TOBEPXHOCTM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. [lupamupa: n-yronbHas TUpaMuiaa,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHei
MpaBUIbHOW TMpaMuibl. [IpaBuiabHbBIE MHOTOTPAHHUKHU: TpaBWIbHAS TpU3MaA U



IIpaBWbHAs IHUpaMUIa, NPaBWIbHAS TPEYroibHas INUpaMua M IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
JOJIEKa’dIp U UKOCAdIP.

Bbluncienre 3J1€MEHTOB MHOIOTPAaHHUKOB.: pPEOpa, JMaroHald, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHON TOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOM IPHU3MBI.
[Tnomane OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH NPABWIBHON NUPaMU[BI,
T€opemMa O IUIOLIAAN YCEUEHHOW MUPAMUBI.

CuMmMmeTpust B HPOCTPAHCTBE. JIEMEHThl CUMMETPHHM  MPABUIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B MPAaBWIBHOM MHOTIOIPAHHHMKE. CHMMETPHS
NapaJuIeenuned, CUMMETPHUs NPABWIBHBIX IIPU3M, CHMMETPHsS NPaBUWIBHOU
UpaMUIblL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOT'O
BEKTOPA, BEKTOPHl KOJUIMHEApHBIC, COHAIPABICHHBIE U IPOTUBOIIOIOXKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yprciio. CBOKMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[lonATHEe KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoXEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaMm. lIpsamMoyronpHass  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsA3p MEXIy KOOPIWHATAMU BEKTOpA H
KOODAMHATAMHM TOYEK. YTOJN MeExay BekTopamu. CKalsIpHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsiTust: WIMHApPUYECKAss TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpaleHus:
WIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpalleHusl Ha TJI0CKOCTH. Pa3BépTka muimHapa u konyca. Cummetpust cepsl u
nrapa.

O06béM. OcHoBHBIE CcBOiicTBa 00BEMOB Tel. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueacteus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpU3MBbI, [WIMHIAPA, TUpamMuabl U KoHyca. OOBEM I1apa U 1apoBOro
CEerMeHTa.

KomOunanuu Ten BpaimieHuss ¥ MHOTorpaHHukoB. [Ipu3ma, BmucaHHas B
WIMHIpP, ONHCAaHHas okojo uuiauHapa. Ilepeceuenue cdeppl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOrorpaHHuUKa,



OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHHUS.

[Inomans MOBEPXHOCTU UWJIMHAPA, KOHyCa, IUiomanas chepsl U €€ yacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMAACH MMOBEPXHOCTEH
nono6ueIx ¢uryp. IlpeoOpaszoBanue momodbus, romoretusi. Pernenue 3amau Ha
IJIOCKOCTHU € UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB U TEJ BPAILLCHUS. CEUYECHUS LUIIMH]IpA
(mapayieIbHO W MEPHEHAMKYJISIPHO OCH), CEUYeHHUS KoHyca (MmapauieiibHbIC
OCHOBAHHUIO ¥ TIPOXOJISAIINE Yepe3 BEPIIUHY), CCUCHHS IIIapa, METOIbI TIOCTPOCHHS
CEUEHMII: METOJ| CJIEI0B, METOJI BHYTPEHHErO0 NMPOEKTUPOBAHUS, METO] MIEpPEHOCA
CEKYILEH IITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Haja BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXeHUA. lIpsaMoyronbHas
CHUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. PasiioxeHnue BeKkTopa
no 6asucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TE€OMETPUUYECKUX
3a/1ad4.

JIBU:KeHHS B IPOCTPAHCTBE

JIBrxenusa npoctpaHcTBa. OTtoOpakeHus. [[BUKEHHS W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBMKCHUH. Bunbl JBWXKEHUN: TMapaulebHBIM IEPEHOC,
LEHTpAJIbHASI CHUMMETpHs, 3€pKajlbHas CUMMETPUs, IIOBOPOT BOKPYI HPSIMOM.
[IpeobpazoBanus noaodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:kaaHcKoe BoCIMTAHUE!

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  oOIecTBa,  MPEACTaBIECHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoIeAyp TpakKAaHCKOro ooOmecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMCHHE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GyHKIMUSIMU ¥ Ha3HAYCHUEM,

2) NaTPHOTHYECKOE BOCIIUTAHME!

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBaXKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTHUUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHM B JAPYruX HayKax, TEXHOJOTuAX, cdepax
SKOHOMHUKH;

3) TyXOBHO-HPaBCTBEHHOE BOCIIUTAHNE:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUKCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, 3TUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH M JEATEIIbHOCThIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIEro;

4) acTeTHYECKOE BOCTIMTAHHE:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCTIPUUMYHUBOCTD
K MaTEMaTHYECKUM aCIeKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) ¢pu3nyecKoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOIo U 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3[0pOBbIO (30pOBO€ MHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U
OT/bIXa, peryssipHas ¢pu3ndeckas aKTUBHOCTD), PH3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEILHOMN S TEILHOCTHIO;

6) TpyaoBO€e BOCIMTAHUE:

TOTOBHOCTh K TPYAy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATLHOM  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUI0O U



caM0o00pa30BaHUI0 Ha MPOTSHDKEHUMM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHIO B PEIICHUU TPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAIPABIECHHOCTH,;

7) 3K0JIOTHYECKOEe BOCITUTAHHE!

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KyJNbTypbl, TIOHHMMaHHUE BIHSHUSA
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIIBHON
Cpelibl, 0CO3HaHUE MI00ATBHOrO XapaKTepa dKOJIOTHUECKUX MPOoOsieM, OpUEHTaIUs
Ha TpPUMEHEHHE MAaTeMaTUYeCKUX 3HaHWM I pelieHus 3agad B 00JacTu
OKpY’Karolllel Ccpefpl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HMX BO3MOXHBIX
MOCJIEJICTBHUM JIJIs1 OKPY KAIOLIEN Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U OOIIECTBEHHON  MpakTUK{, IOHUMaHHUE
MaTE€MaTUYECKOW HayKH Kak c@epbl YEJOBEYECKON AESATENbHOCTH, 3TAloB €€
pa3BUTHS M 3HAYMMOCTH JUIA pPa3BUTUS LMBWIM3AILMHU, OBJIAJICHUE S3BIKOM
MaTE€MaTUKd W MaTe€MaTHYeCKOM KYJbTYpOM KaK CpEICTBOM IIO3HAHUS MMHPA,
TOTOBHOCTh OCYILECTBJIAITH IPOEKTHYK0 U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
WHJIMBUAYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

ba3oBble jioruveckue qeiicTBUs

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUNW MEXAY TMOHATHAMH, (DOpMyIHMpOBaThH
OTpeeeHUs] MOHATHM, yCTaHABIMBATh CYIIECTBEHHbIA MPHU3HAK KJIACCU(PUKALIUH,
OCHOBaHMS 1J1s1 0000IIEHUS U CPAaBHEHM I, KPUTEPUH MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJACHUAX U YTBEPXKACHUSAX, Mpeiaratb KpUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUNIA;

JieJ1aTh BBIBOABI C HCMOJBb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTENBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(psiMbI€ M OT MPOTHUBHOI'O), BBICTPAMBAaTh ApIyMEHTAIUIO, TPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BbIBOJIbI,

BBIOMpATh Crmoco0 perreHuss y4deOHOW 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoysiee TMOAXOAAIMHMK ¢ y4ETOM
CaMOCTOSITEIIHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBblie ucciaenoBaregbcKkue JeMCTBHUS



UCIOJIb30BaTh BOIMPOCHl KaK HCCIEI0BATEIbLCKUI HMHCTPYMEHT TMO3HAHUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCHUpYIOLIME  MPOTUBOpeuYre,  Mpoodsemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (opMUpOBaTh TMIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MTO3ULIMI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, SABJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATEIEHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJABI MO PE3yIbTaTaMm
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIT;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTaTh
MPEAIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nHpopmanueii:

BBIABJIATH AeUIMTH MHPOpMAIUHU, AaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JIJIs pELICHHUS 3a]1a4H;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB U
dbopM npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh, €€ B pa3UyHbIX (opMmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaJIEXKHOCTh uHbopmauu o CaMOCTOSITEIIEHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYIIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
1easIMu  OOIIeHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXkKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 1O XOJy PEIICHHUS 3aJayH,
KOMMEHTHUPOBATH IMOJYYCHHBIN pe3yJIbTarT,

B X0Jie 0OCYXKJICHHS 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXTaeMON TEMBHI,
npoOJIeMBbl, pemaeMol 3ajavd, BHICKAa3bIBaTh WJICH, HAIICIICHHBIE HA ITOUCK
pEIICHMS, COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3U4Me M CXOJICTBO TMO3UIIMKA, B KOPPEKTHOU (dopme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS;

MIPEACTABISITh PE3YJIBTATHl PEIICHUS 3a/1aud, SKCTIICPUMEHTA, MCCIICIOBaHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIMA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranu3anus:



COCTaBJIAThH IJIaH, aJITOPUTM PEIIEHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yibTaTa peIieHus
MaTeMaTHYECKOM 3a/1a4H,

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa N U YCIOBHUSAM, OOBSCHITH TPUIHHBI
JIOCTUKEHUSI WU HEJOCTUKEHUS PE3YJIbTATOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD.

MIOHUMAaTh M MCIIOJb30BAaTh MPEHUMYILECTBA KOMAHAHON M WHJAMBUIYAJIBHOMN
paboThl mMpH peIIeHWH Y4YeOHBIX 3ajiad, NPUHUMATh II€Jb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW palOoThl, paclpenessirTh
BUJIbl pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3ylbTaT padOThI,
0000111aTs MHEHHUST HECKOIBKUX JIFOIEH;

y4acTBOBaTh B IPYIIIOBLIX (hopMax padoTel (0OCYKICHHUS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» H HWHBIC), BBIIOJHATHL CBOIO YacTh pabOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUSI C JIPYTMMHU YJICHAMHU KOMAaH]Ibl, OLICHUBATH
Ka4ueCTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMHU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyuaromuiics HayquTCs:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMH IOHATUSIMH CTEPEOMETPHH TIPHU
pEIICHUY 33714 U MMPOBEACHUN MaTEMaTHICCKUX PACCYKICHHM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPHU PEIICHUU
TEOMETPUYECKHX 33]1a4,;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE,

e CBOOOJHO ONEPHUPOBATH TOHATUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY NTPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTICPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BH/bI MHOTOTPAaHHUKOB (IIpHU3Ma,
UPaMU/Ia, PSAMOYTOJIbHBIN TapaliesIeurne I, Ky0);

e KIAacCUPUIIUPOBATh  MHOTOTPAHHUKH, BBIOMpAas  OCHOBaHHUS  JUIS
Kiaccuukanuu;

e CBOOOAHO ONEpUPOBATH TMOHATUSAMHU, CBA3AHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieJIbHOE, [ICHTPAIbHOE u OpPTOTOHATLHOE
NpOEKTUpOBaHUE (UTYpP Ha IJIOCKOCTb, BBIIOJIHATH H300pakeHus ¢Guryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYCHHS MHOTOTPAHHUKOB Pa3IUYHBIMA METOJAaMH, BBHIMOIHSITH
(BBIHOCHBIC) IJIOCKHE YEPTESIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BHJI CBEPXY, COOKY, CHU3Y;,

e BBIUUCIATH IUIOMIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (mpH3Ma,
UpaMU/Ia), FCOMETPUICCKHUX TEJ C IPUMEHEHHEM (pOpMYT;

e CBOOOJHO OMEPUPOBATH MOHATHAMHU. CUMMETPUS B NMPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPUH, LIEHTP, OChb M IUIOCKOCTh CHUMMETPUHU
burypsr;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJ BEKTOPAMHU,

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUW U
HaXO0X/ICHWE TEOMETPHUECKUX BEIMYWH, MPUMEHSS W3BECTHBIE METOJIBI
IpH PEIICHUN MaTeMaTUYEeCKUX 3a7ad MOBHIIIEHHOTO U BHICOKOTO YPOBHSI
CII0)KHOCTH;

e IMPUMEHATh MPOCTEHIIME TNPOrpaMMHBIE CpPEICTBA U  DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e WU3BIIEKAaTh, MPEOOPa3OBHIBATE W WHTEPIPETHPOBATH HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWA Ha TPaAKTUKE. CpaBHUBATh U
aHAM3UPOBATh PEAJIbHBIC CUTYyAIllMH, MPUMEHITh U3YYCHHBIC MOHSATUS B
mpolecce TMOWCKAa PEeHIeHUS MaTeMaTU4ecKu  CcPOopMyITUpOBaHHOM
npo0OJIeMbl, MOJAETUPOBATh pEANbHBIE CHUTYallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN W TEOpeM, ammapara anareOpsbl, periaTh MPaKTHUYECKHE 3a/J1aud,
CBSI3aHHBIE C HAX0XJICHUEM T€OMETPHUECKUX BEIINYNH;

e UWMETh TPEJCTaBICHHUS OO0 OCHOBHBIX JTamax pPa3BUTHS TEOMETPUU Kak
COCTaBHOU YacTH pyHIaMEHTA Pa3BUTHS TEXHOIOTHIA.

K konmy 11 kacca oOyuaroniuiicss HAy4uTCs:



CBOOOJIHO OIEPHUPOBATh IMOHSATHUSAMH, CBSI3aHHBIMU C IHJIWHAPUICCKOM,
KOHUYECKOW W CEepHuecKoll TOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IIUIHHAPOM,
KOHyCcOM, c(epoii u mapow,

pacro3HaBaTh Tella BpamieHus (UWIMHAP, KOHYC, cdepa W Imap) |
OOBSCHATH CIIOCOOBI TTOTYYCHHSI TEJ BPaICHHS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOIOKEHHUE C(Pephl U MITOCKOCTH,
BBIYHCIIATh BEIMYUHBI JICMEHTOB MHOTOTPAHHUKOB M TEJl BpaIllcHUS,
O0BEMBI W TUIOMIAJAX TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
TE€OMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyT;

CBOOOJITHO OINEPUPOBATH MOHSTHUSIMH, CBA3AHHBIMH C KOMOMHAIUSMU TEI
BpaIieHUs] 1 MHOTOTPAHHWKOB. MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OMMCAHHBIA 0KOJIO0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaICHUs;

BBIYHCIIATH COOTHOIICHHS MEXIY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
IMOJOOHEBIX TEII,

nu300paxkaTh M3ydaeMble (UTYPHI, BBIIOJIHATh (BBIHOCHBIC) IIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaAIICHUS;

U3BJICKATh, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaXx;

CBOOOTHO OTIEPUPOBATH MMOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliu HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh TeOMETPHUCCKHUE 3a7a9i Ha BBIYHMCICHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUA OT TOYKHA JI0 TIJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPH PEIICHUH,
CBOOOJTHO ONEPHPOBATH TOHATHUSMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB W TEJI BpalICHUS IPHU
MapajuieJIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€pPKaAIbHOMU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus Mo o0us;
CTPOUTH CEUCHUS MHOTOTPAHHWUKOB M TEJ BPAIICHUS. CEUEHUs IMJINHIpA
(mapaJiIeNIbHO U MEPICHINKYIISIPHO OCH), CCUCHHs KOoHyca (TapasuiebHbIe
OCHOBAHHUIO U TIPOXOISIINE YePe3 BEPIINHY), CCUCHUS MIapa,
UCIIOJIb30BaTh METO/ABl TOCTPOCHMSI CEUEHUH. METOA CIIEAOB, METOJ
BHYTPEHHETO IPOSKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIIECH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuueckue (HakThl JJISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIIuX HECKOJIBKO IIArOB PEUIEHUs, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOW W HESBHOU (hopme;

pelmarh 3aJadyd Ha JIO0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay,;

NPUMEHSTh  TOJIYYEHHbIE  3HAHHUS HA  NPAKTUKE.  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEeaIbHbIC CUTYaAllUH, TIPUMEHSITh U3YUCHHbIC
MOHATHS, TEOpPEMbI, CBOWCTBA B IMPOLECCE IOUCKA PEIICHUs
MaTeMaTU4ecku  CcHOpMyIUpPOBAaHHOM  MPOOJEMBbI,  MOJACIUPOBATH
pealbHbIe CUTYyallMd Ha $3bIKE T'€OMETPUM, HCCIIEAO0BaTh MOCTPOCHHBIE
MOJIEIM C HCIOJb30BAHUEM T'€OMETPUYECKUX TIOHSATUA U TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HaX0>XJICHUEM F€OMETPUUECKUX BEJIUYUH;

UMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOMW 4acTu (PyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acos
Ne HaumeHoBaHHe pa3iejioB H TeM DiekTponHbie (udppoBbIe)
KoHTpoJibHbIe
n/m NpPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B cTepeoMeTpuio 23 1 https://fipi.ru
5 B3anMHOe pacroniokeHne npsMbIX B 5 1 httos://fipi.ru
MPOCTPAHCTBE I
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g httos://fipi.ru
MPOCTPAHCTBE I
4 HepHeHZ[I/II\(’yJIﬂpHOCTI) IPSMbBIX U o5 httos:/fipi.ru
TUIOCKOCTEH B MPOCTPAHCTBE HpsApLI
VYTl U paccTosHUS 16 1 https://fipi.ru
MHoOrorpaHHuKu 7 1 https://fipi.ru
BexTopsl B IpocTpaHcTBE 12 https:/fipi.ru
8 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 9 hitos:/fioi ru
3HaAHUH NEps./MpL.ru
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 6



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

11 KIIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB H TeM DiekTponnbie (uppoBkIe)
Ne n/m KonrposabHbie
MpPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChI
padoThI
1 AHanuThueckasi reoMeTpHs 15 1 https://fipi.ru/
I1 , 00 -
2 OBTOPEHTE, © o61ueH1:Ie " 15 1 https://fipi.ru
cUCTEMaTH3allUs 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 https:/fipi.ru
4 Tena BpameHus 24 1 https://fipi.ru
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1 hitos:/fioi ru
KPYTJIBIX TEJ
6 JIBrkeHus 5 1 https://fipi.ru
IT
7 OBTOPCHHE, 0600eHNe H 17 2 https:/fipi.ru
cUCTEeMaTH3aIlUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne /0

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHBIE TIpaBmiIa H300pakeHUs Ha
PHCYHKE IIOCKOCTH, apaJlIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TOHSATHS CTEPEOMETPHH: TOYKA, IIpsMasl,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paXKEeHHsT Ha PUCYHKE
IJIOCKOCTH, MapalJICIIbHBIX MMPAMBIX
(oTpe3koB), cepeMHBI OTpEe3Ka

IlonsTus: NepeCeKaromurecsd II0CKOCTH,
MEPECECKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMECH IIIOCKOCTH,

IEPECECKAIINECCH IIPsIMast U IIITOCKOCTb,
MOJIYIIPOCTPAHCTBO

https://fipi.ru/

https://fipi.ru/

https://fipi.ru/

MHororpaHHuKH, U300pa’keHne
MPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX O0BEKTOB

MHororpaHHuKH, H300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX OOBEKTOB

https://fipi.ru/

AKCHOMBI CTEPEOMETPUH U NIEPBBIE



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

CICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CriocoObl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHNs NPAMBIX U TUIOCKOCTEH

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHUI Pa3HBIMU IIBETAMH

N300paxkeHue ceueHuil MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pebpa. N3obpakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHnu Pa3HbIMH IBETaAMU

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pebpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

https://fipi.ru/

https://fipi.ru/

https://fipi.ru/

14

Meton ciie1oB UIsl IOCTPOEHUS CEUEHUI
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15

Mertoa creoB Asisi MOCTPOSHHUS CEUYCHUN.
CaoiicTBa nepeceyeHruid MpSAMbIX U
IJIOCKOCTEN

16

Merton cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MpsSIMbIX U
IIJIOCKOCTEN

https://fipi.ru/

17

18

19

20

21

[TocTpoeHue cedeHuii B mupamuie, Kyoe 1o
TpéM TOUKaM Ha p&éopax. Co3znanue
BBIHOCHBIX qepTemeI‘/'I H 3a11ucCh 11aroB
MOCTPOCHHUSI

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MMOCTPOEHUS

IToctpoenue cedenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHHUS

IToctpoenue cedenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
MTOCTPOEHUS

HOBTOpCHI/Ie IJIaHUMETPHUU. TeopeMa 0

MPONOPIMOHATBHBIX 0Tpe3kax. [lonodue
TPEYTOJIbHUKOB

https://fipi.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUU

https://fipi.ru/
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23

KonTponbHas padota " AKCHOMBI
crepeomerpun. CeueHus"

24

B3anMHOE pacnonokeHue npsMbIX B

npoctpancTBe. CKpenBaromuecs npsmbie.

[Ipu3Haky CKpemUBAOMMXCA MPSAMBIX.
[TapasuienbHbIE IPSMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHHU U
€JMHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM NPSMOM, MIPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JAaHHOU
npsMoi. Jlemma o nepecedeHnu
IapaJUIEIIbHBIX IPSMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamiensHOCTB TpeX NpsAMBIX. Teopema o
TPEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIINXCS MPSMBIX

[TapanienbHOE NIPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapaUIEIBLHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajienbHON NpOeKIUN

[enTpanbHas nmpoekuus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXKIy NPSMBIMHU

32[,[[8.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCIICOAOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

https://fipi.ru/

https://fipi.ru/

30

[TonsATHA: MapamuIeTbHOCT MPSMOM U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
NapaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U



https://fipi.ru/
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IIJIOCKOCTH

31

32

33

34

I'eomeTprueckue 3a/1auy Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3AHHBIC C
[apaJUIeIbHOCTHIO MPSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTeke U
MapaJJIEIBbHOIO IPYror npsiMmou. Pacuér
OTHOILIEHU I

[TapamiensHas MpoeKIKs, IPUMEHEHHUE TS
MIOCTPOCHHUS CEYCHHI KyOa U
napasenenumnena. CBoicTBa
napajuieJienuIe1a U Ipu3Mbl

HapaJ'IJ'IeJ'IBHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaluIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema o0 mapaieIbHOCTH U
C€AUHCTBCHHOCTH IIJIOCKOCTH, HpOXOZ[HHIGI\/JI
yepe3 TOUKY, HE IPUHAAJIEKAITYIO TaHHOU
MIJIOCKOCTH M CIIEJICTBHS U3 HEE

36

CaoiicTBa napauieIbHbIX ITOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX MIEpeceueHus mpu
MepeceyeHn ! IByX MapajieibHbIX
IIJIOCKOCTEM TpeThen

37

CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKIIFOYEHHBIX MEXY ITapaJlIEIbHBIMUA
IUIOCKOCTSIMH; O IIEpeceueHUH IpsIMoil ¢
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMUA

https://fipi.ru/
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[ToBropenue: Teopema [Tudaropa Ha

38 https:/fipi.ru/
IJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHUS httos-//fioi.ru/
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienune1a

41 Boruncnenue UIMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TIapaJuleIIeIUIe1e
[lepneHIUKyYIAPHOCTD NPSAMOM U

42 IJI0CKOCTH. [IpHU3Hak neprneHauKynsspHOCTH https:/fipi.ru/
IIPSAIMOM U TNIOCKOCTH
[lepneH IUKyYIAPHOCTD NPSMON U

43 10cKocTH. [Ipu3Hak nepneHIuKyIsIpHOCTH
MIPSAIMOM U TUIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUM U

44 €AMHCTBEHHOCTH NPSAMOM, IPOXOAIIEH httos-//fioi.ru/
4yepe3 TOUKY IPOCTPaHCTBA U THpspLLILE
NEPIEHIUKYJIAPHON K INIOCKOCTU

45 [1nockoCcTH ¥ IEpIEHANKYISIPHBIE UM
IIPsIMbIE B MHOTOTpPaHHHUKAX

46 [TnockocTH ¥ IepNeHAUKYISIPHbIE UM
MpsIMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. Iloctpoenune
MEPIEHINKYIIApa U3 TOUKH Ha IPSIMYIO

48 [Tepnennukynsap u HaknoHHas. [loctpoenue hitos-//fioi.ru/
MEPIEHINKYIIApa U3 TOUKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHaAnKyIApax (mpsmast

1 oOpaTHast)
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Teopema o Tpéx neprnenauKysipax (mpsmas

50 1 obpaTHast)
51 Yron Mexay CKpenBarOIUMUCS
IPSIMBIMU
59 ITonck neprneHauKyIIpHBIX NPSMBIX C ) httos://fioi.ru/
ITOMOIIBIO NEPIEHIUKYIIAPHBIX TUIOCKOCTEN |
53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuii kyoa, IpU3Msl,
54 MPaBUWILHOM MUPAMUJIbI C IOMOIIBIO
OPTOTOHAJIBLHOMN IPOEKIINU
[TocTpoenue ceuenuii Kyoa, Ipu3Msl,
55 MPaBWILHON MUPAMUJIBI C IOMOIIBIO https://fipi.ru/
OpPTOTOHAJILHOU MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
56 mwiockocty. [Imockoctu cummerpuii B
MHOTOTPaHHUKAX
57 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
58 IIpaBuibHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUN OT TOYKH JI0 MIIOCKOCTH
59 HpaBI/IJIBHIiIe MHOI'OIpaHHUKHU. Pacuér hitos://fioi ru/
PaccTOSHUN OT TOYKH JI0 MJIOCKOCTHU : I
CriocoObl OIyCTUTH NEPIEHIUKYIISAPHI:
60 CUMMETPHUS, CABUT TOYKHU IO TapaJIIeIIbHON
psAMON
61 CaBur no HenapasuieIbHON MPSIMOH,
W3MEHEHHUE PaCCTOSHUI
62 Konrponsnas padora "B3anmuoe https://fipi.ru/
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pacmoiOkKEHNUE MPSIMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yyrou Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

https://fipi.ru/

64

65

IToBTOpEHUE: yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/IC MCTOAbI BEIYMCIICHUA
yriia MCXXAYy NMpsAMBIMHA B MHOI'OI'PAHHHUKAX

66

JiByrpansbliii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPaHHOIO yrIila

67

68

69

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYJIAPHBIX INIOCKOCTEN

[Ipu3Hak nepreH IuKyJISIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
MEPECEUCHUS JBYX IIIIOCKOCTEN
MEPIEHAUKYISIPHBIX TPEThEU INTIOCKOCTH
[IpssMoyronbpHBIN Tapauienenunen; Kyo;
HW3MEpPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
rnapajuienenure1a

https://fipi.ru/

70

Teopema o nuaroHanu nNpsIMOYroJbHOIO
napajuleNIEnUIea U CIEICTBUE U3 HEE

71

CrepeoMeTpruieCKHE U TPUKJIIAIHBIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIOJI0KEHUEM MPSMBIX U TUNIOCKOCTH

https://fipi.ru/

72

[loBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE,
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napajICJIbHBIC IJIOCKOCTU B CTaAHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIJIOCKOCTEN HA
CKpCIIUBAOIIHNUXCA NPAMBIX, PACCTOSAHUC

3 MEX/1y CKPELMBAIOIIMMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX
74 PaccrosiHre OT TOUKH 10 INIOCKOCTH,
paccTosiHUE OT MPSIMOU 710 IIIOCKOCTH
Boruncnenue pacCTOSHUN MEXAY
75 CKPEIIMBAIOIIMMUCS IPSIMBIMU C IOMOUIBIO https://fipi.ru/
NEPIEHINKYJIAPHON MIJIOCKOCTU
TpéxrpanHblil yroy, HepaBeHCTBa IS
76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yIJa
77 DneMeHThI ChePUIECKON TreOMETPHH
reoJIe3nYeCcKue JIMHUYU Ha 3emiie
78 KonrtponbHas padota "Yrisl u
paccTtosiHus"
79 CI/ICTeMaTI/I3aI_[I/If 3HaHUH "MHOrorpaHHuK hitos:/fipi.ru/
U €T0 JIEMEHTBI AEpS-ITIPLIUE
80 [Inpamua. Buael nupamun. [paBuneHas
nupamua
81 IIpusma. IIpsimMast u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npusma
82 [IpssMo#t napaenenunes, NpsMoyroabHbIN httos://fipi.ru/
napasienenumnes, Kyo
83 Brimykieie MHOTOTpanHuku. Teopema
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Diinepa

Brimykibie MHOTOTpanHuKH. Teopema
84 Diinepa. [IpaBuiibHBIC U TTOJYIPABUIIbHBIC 1

MHOTOTPaHHUKH
85 Kontponbnas padota "MHOTOrpaHHUKA" 1

[TonaTne BeKTOpa Ha MJIOCKOCTH U B -
86 MIPOCTPAHCTBE ’ 1 hitps://fipt.ruf
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuno mapasnmienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
91 Paznoxenne BekTopa 1mo 6a31z1c3vl TpEX 1

BEKTOPOB, HE JISKAIINX B OJHOHN IJIOCKOCTH
92 CkansipHO€ ITPOU3BEIECHUE 1

Brrauciienue yria MexIy BEKTOpaMu B -
%3 npOCTpaHCTBeyr ’ ’ 1 hitps://fipt.ruf
94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
95 [Ipocreiimme 3a7aqu ¢ BEKTOpaMu 1 https://fipi.ru/
96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1 https://fipi.ru/
98 O0001IeHMEe U cucTeEMAaTH3alHs 3HAHUN 1
99 O06o011IeHne U cucTeMaTu3alus 3HaHUN 1 https://fipi.ru/
100 Wrorosas koHTpoJsibHas paboTa 1 https:/fipi.ru/
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0001IeHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1 https://fipi.ru/

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KIIACC

KosnyecTBO yacos DJIeKTPOHHBbIE
uudgponbie
Ne i/ Tema ypoka KonTpoabHblie
Bcero oOpa3oBaTe/ibHbIE
padoTsbI
pecypchbl
1 [ToBTOpenue Temsr "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH M B TIPOCTpaHCTBE"
[ToBTOpenue tems! "CkansipHoe
2 N 1 https://fipi.ru/
MIPOM3BEICHUE BEKTOPOB
3 [ToBTOpeHue TeMbl 'Brruncienue yria 1
MEXy BEKTOpPaMH B IIPOCTpPaHCTBE"
[ToBTOpeHME TeMBI Y paBHEHHE TTPAMOI
4 N ' 1 https://fipi.ru/
MIPOXOAIIEH uepe3 1B TOUKU
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
ypaBHEHUE TIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3KaX
7 BekropHoe nmpousBeneHue 1
3 JIuHeiliHbIe HEPABEHCTBA, TUHEUHOE 1
MpOrpaMMHUPOBAHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEINHOE 1
MpOrpaMMHUPOBAHUE
10 AHanuTHYeCKHe METOJIbI pacuéra yria 1
MEX1y TMPSIMBIMH B MHOTOTPaHHHUKaX
AHaTUTHYECKUE METOBI pacyéTa yria
11 1 https://fipi.ru/
MEXTy IIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmyna pacCcTOSIHUA OT TOYKH 10 1
y



https://fipi.ru/
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IIJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe
14 Haxoxnenue paCCTOﬂHI/IIEI OT TOYKH JI0 httos:/fipi.ru/
IUIOCKOCTH B MPaBUIILHON MUpaMuIe
15 Konrponbnas pabora "Ananutudeckas
reoMeTpus’”
16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTpaHHUKHU
17 CeueHusi MHOTOTPaHHUKOB: METO/I CJICJIOB
CeueHust MHOTOIPaHHUKOB. CTaH/AapTHBIE
18 IIJIOCKOCTH, NIEPEeCEeYEHUs IIPSIMBIX U https:/fipi.ru/
IIJIOCKOCTEN
19 [TapanienbHble IPsMBbIE U TUIOCKOCTH:
napauieNbHbIe CEUeHUS
20 [TapanienbHble IPsMBbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:
21 YTJIbI MEXKY CKPEIIMBAIOIIUMUCS
MIPSIMBIMU
IlepnieHIuKyNsIpHBIE IPSIMBIE U
99 IJIOCKOCTH: CTaHIapTHbHIE napmu hitos:/fioi ru/
MEPHEeHIUKYJISPHBIX TUIOCKOCTEN 1 SAHPLLILE
MPSIMBIX, CHMMETPHH MHOTOIPaHHUKOB
IlepnieHIuKyNsIpHBIE IPSIMBIE U
23 IUIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIIApax
24 IlepneHIuKyNsIpHBIE IPSIMBIE U
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IIJIOCKOCTH. BBIYUCIICHUS IJIUH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIA 1 MHOTOYTOJIbHUKOB,
(hOopMyJIBI IS TUTOMIACH, COOOpasKEeHUS
noxooust

[ToBTOpEHUE: IO M MHOTOYTOJIbHUKOB,
(bopMyJIBI TS IIOMIACH, COOOpaskeHUS
noooust

[ToBTOpEHUE: MJIOIIA I MHOTOYTOJIbHUKOB,
(bopMyJIBI TS IIOMIACH, COOOpaskeHUS
noxoous

https://fipi.ru/

28

[Inomany ceyeHuit MHOTOIPAaHHUKOB!
IJIOIAIU TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOA00MS

29

[Inomany ceyeHMit MHOTOIPAaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs 1Mo 100Mst

https://fipi.ru/

30

31

Konrpomnsnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBLHOTO
napaiesnenunena

32

3agaun 00 yaBOCHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIINH yTia

33

CrepeomeTpHuyeckre 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuiesenuresaa

https://fipi.ru/

34

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C
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BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napasJiesienunena
35 O0BEM npsIMOi IPU3MBI
36 CrepeoMeTpHUEeCcKHE 33/1a4H, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSMON MTPU3MBbI
37 [TpuknaaHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH TIPU3MBI
Brruucnenue 06bEMOB Tell C TOMOIIBIO
38 ornpenenéHHoro uaTerpana. O0sEm https://fipi.ru/
HAaKJIOHHOM IPU3MBbI
Brruucnenue 06bEMOB Tell C TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobpém
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOIIEHKE
00BbEMOB MUPaMHU/I C OOLIUM YTIIOM
41 ®opmyna o6béMa nupamuibl. OTHOIIEHKE
00BEMOB NUpaMHJL ¢ OOIIUM YIJIOM
42 CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBI
43 CrepeoMeTpHUEeCKHE 33/1a4H, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Tea'", CBsI3aHHBIE C 00BEMOM HAKIIOHHOM https:/fipi.ru/
TIPU3MBI
45 [Tpuknaaneie 3agaun 1o Teme "OO0bEMBI
Ten", CBI3aHHbIE C 00BEMOM MUPAMUJIBI
46 [Tpumenenne 00bEMOB. Brruncnenne

PacCCTOSIHUA OO0 IMIIOCKOCTU



https://fipi.ru/
https://fipi.ru/

KonTponbras padota "O0béM

47 N
MHOTOTpaHHHUKA
Hunuuapudeckast HOBEPXHOCTB,
48 o0pa3yromne WIHHIPHIECKON
MMOBEPXHOCTHU
49 Humuaap. [psimoit KpyroBou UIUHIP.
[Tnomaap MOBEPXHOCTH UIMHIIPA
50 KOHquCKai[ MOBEPXHOCTh, 00pa3yroIIne httos://fioi.ru/
KOHUYecKo moBepxHoctu. Konyc :
51 CeueHue KOHYCa TUIOCKOCTHIO,
MapaieIbHOM MJIOCKOCTH OCHOBAHUSA
50 YceuéHnblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB
53 [Tnomane 60K0BOI MOBEPXHOCTH H MOJTHOM
MMOBEPXHOCTU KOHYyCa
54 [Tnomane 60K0BOI MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a1auu Ha
55 JI0Ka3aTeNIbCTBO U BHIYUCIICHHE,
MTOCTPOCHUEM CEUEHUU MUITUHIPA, KOHYCa
CrepeomeTpuuecKkue 3a1auu Ha
56 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://fipi.ru/
MOCTPOECHUEM CEUEHUN HUIUHAPA, KOHYCa
57 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C
IATUHAPOM
58 [IpuknagHeie 3aa4n, CBSI3aHHbIE C
LHMIHHIPOM
59 Cdepa u map



https://fipi.ru/
https://fipi.ru/

60

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bua u n3o0paxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTHI0. By u n3obpakenue mapa

https://fipi.ru/

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

CummMmetpus cdepsl u mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUCHHI IIOCKOCTHIO

65

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEUCHUH ITOCKOCTHIO

https://fipi.ru/

66

67

[IpuknanHeie 3a1a4u, CBsI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH HA MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJapTHHIC
o 100us

68

Paznuunbpie KOMOWHAIIMY TET BPAIICHUS U
MHOTOI'PAHHUKOB

https://fipi.ru/

69

70

3amaun o Teme "'Tea u TOBEPXHOCTH
BpaieHus"”

3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

71

Konrponsnas padora "Tena u
MMOBEPXHOCTH BpamieHus"

72

73

O6béM mumHapa. Teopema 06 00bEMe
MPSIMOTO LUJIUHIPA

Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpana. OobéM KoHyca

https://fipi.ru/

74

TTimomaan OOKOBOM U TIOJTHOM
MOBEPXHOCTU KOHYCa

75

76

CrepeoMeTpHUECKHE 3a]]a9H, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB IIWIIMH/PA, KOHYCa
[Ipuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOIIAIN TTOBEPXHOCTEH T

77

78

79

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06bEMe miapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB
apa, mapoBOro CETMEHTa U MIapoBOTO
CeKTopa

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
iomanbio cepbl. COOTHOMICHUS MEXKIY
TUIOMIA/ISIMU TTOBEPXHOCTEN U 00bEMaMHU
MOA00HBIX TEJ

[TooOHBIE TENa B IPOCTPAHCTBE.
N3menenne o0bEMa pu MoA00MH.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB TEM U IIIOMIACH
IIOBEPXHOCTEN

https://fipi.ru/



https://fipi.ru/
https://fipi.ru/

80

KonTponbras padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TSI

81

82

83

JiBmxenust npoctpancTBa. OToOpakeHus.
JIBrokeHust ¥ paBeHCTBO ¢uryp. OOmime
CBOMCTBA JBUKECHUN

Buap! nBukeHuii: napauiesibHbIN IEPeHOC,
LEHTpaJIbHasl CAMMETPUS, 3€pKaIbHAS
CUMMETPUS, TIOBOPOT BOKPYT MPSMOit
[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Diinepa

84

FGOMCTpI/I'-ICCKI/Ie 3ala41 Ha IIPUMCHCHUC
JABMKCHU A

85

86

87

88

Kontpoinbhas padota "BekTopsl B
pocTpaHcTae”

Oo6o06maromiee nopropenue 11 nonaruit u
MeTo10B Kypca reomeTtpun 10-11 kaccos,
CHCTeMaTH3alus 3HaHUH
"I[NapamienbHOCTh MPSIMBIX M TUIOCKOCTEH B
pocTpaHcTae”

O6o06maromiee nosropenue 11 nousaruit u
MeTo10B Kypca reomeTpun 10—-11 kmaccos,
cucTeMaTH3anys 3HaHuil: "BekTopsl B
npocTpaHcTee”

O6o06maromiee nosropenue 11 nonaruit u
MeTo10B Kypca reomeTpun 10-11 kiaccos,
cucTeMaTH3alys 3HaHuil: "BekTopsl B
IIPOCTpaHCTBE"

https://fipi.ru/

89

O6o6maromee moropenne 11 mouaTuii u

https://fipi.ru/



https://fipi.ru/
https://fipi.ru/

MeToA0B Kypca reometpun 10-11 kaccos,
cucremarusanus 3Hagmii;. "O0beM
MHOTOTpaHHHUKa'"

90

O6o6maromee nosropenue 11 nmonaruit u
MeTo0B Kypca reometpun 10-11 kaccos,
cucremaruzanus 3HaHuH: "O0beM
MHOTOTpaHHHUKa"

91

Oo6o6miaromee nmosropenue 11 monaruit u
MeTon0B Kypca reometpun 10-11 kmaccos,
cucremarusauus 3HaHuit: "Ilnomanu
MIOBEPXHOCTU U 00BEMBI KPYIJIBIX TENT"

https://fipi.ru/

92

93

O6o6maromee nopropenne 11 mousaTuii u
MeTon0B Kypca reometpun 10-11 kmaccos,
cucTeMaTusanms 3Hanuii: "Thiomanmu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET

Hrorosas KOHTPOJIbHAA pa60Ta

https://fipi.ru/

94

Wrorosas koHTpoJsibHas paboTa

95

96

97

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHUI

Hcropus pa3BUTHS CTEpEOMETPUH KaK
HaYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEpEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

WcTopus pa3BUTHS CTEPEOMETPHUH KaK

https://fipi.ru/



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

HayKu U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX

99 1 https://fipi.ru/
WHXXEHEPHBIX U KOMITbIOTEPHBIX 'PLI
TEXHOJIOTUN
Hctopus pa3BUTHS CTEPEOMETPUH KaK

100 HAYKH U €€ POJIb B PA3BUTHUH COBPEMEHHBIX 1 httos:/fioi ru/
WH)XEHEPHBIX U KOMITBIOTEPHBIX :
TEXHOJIOTUN
Hctopus pa3BUTHS CTEpEOMETPUM KaK

101 HAYKH U €€ POJIb B PA3BUTHUH COBPEMEHHBIX 1 httos-//fioi.ru/
WHXEHEPHBIX U KOMITBIOTEPHBIX :
TEXHOJIOTUH
Hcropus pa3BuTHS CTEpEOMETPUH KaK

102 HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1 httos-//fioi.ru/
WHXXEHEPHBIX U KOMITHBIOTEPHBIX :
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOIA
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IIpsIMas, JIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPHU U CICICTBUS U3 HUX INPH PEUICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTb HNOHATHAMM: NApAIEIBHOCTh U MEPHEHAUKYISIPHOCTh
' HPSMBIX U MJIOCKOCTEN
74 KnaccupummpoBars B3auMHOE DPACIONOKEHHE TMPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH. JIBYTPaHHBIA Yyroj, TpaHH IBYTPAHHOTO YIIIa,
7.5 peOpo IBYTpaHHOTO yIJIa, JIMHEHHBIH yrojl IBYTPaHHOTO yIJa, TpaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb MOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKJIbIN
' MHOI'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPaBUJIbHBIA MHOTOIpaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (IUpaMujia, MpU3Ma,
' HPSIMOYTOJIbHBIN MapauieNnenuie, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 KJ1acCUUKaIUK (BBIMTYKIIbIC W HEBBIMYKJIBIC MHOTOIPAHHUKH, TPABUJIbHBIC
MHOTOTPaHHHKH, TPSIMbIC U HAKJIOHHBIC TIPU3MBI, TapajlIeIICITUIIC]IbI)
7.9 OnepupoBaTh MOHATUSAMU. CEKYILasl TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOCHUSI CEYEHUI MHOTOTPAHHUKOB, UCTIONB3YS
' METO/I CJIE/IOB
CTpouTh CEYEHHsST MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBINOJHAThH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTE)KU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXIACHHE T'€OMETPHUUECKUX BEJIMYMH IO 0Opaslam
WIM alIrOpuTMaM, TPUMEHSS W3BECTHBIE AaHAJTUTUYCCKHE METOIBl TIpU
7.12 pelIeHNH  CTaHJApTHBIX MaTeMaTHYECKWX 3a7ad Ha  BBIYHCIICHHE
pPacCTOSIHUH MEXIy ABYMS TOYKAMH, OT TOYKH JI0 TPSIMOM, OT TOYKHIO
TUTOCKOCTH, MEX/Ty CKPEIIUBAIOIIMMUCS TPSIMBIMA
Pemate 3aaun Ha HaXOXKJACHHE T'€OMETPHUUECKUX BEJIMYMH IO 0Opasuam
713 WIA alIropuTMaM, TPUMEHSS W3BECTHBIE AaHAJTUTUYCCKHE METOIBl TIPU

pElIEHUN CTAaHJAPTHBIX MAaT€MATHYECKMX 3aJa4 Ha BBIYMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA TNPAMBIMH, MEXIY MPSIMOM M IUIOCKOCTBIO,




MCIKAY MIIOCKOCTAMU, NBYI'PAHHBIX YTIJIOB

Borumcssite 006EMBI U IUIOIIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (MpH3Ma,

7.14 nupaMuza) ¢ MPUMEHEHUEM (QOPMYJI, BBIYHCIATH COOTHOIICHUS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00hEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSAMH: CHUMMETpPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPbI
W3BnekaTth, mnpeoOpa3oBbIBaTbh W HHTEPIPETHPOBATH HMHMOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TeOMEeTpUYeckux (Gurypax, TMpeAcTaBICHHYI0 Ha
yepTexkax U pUcyHKax
[IpuMeHsITh TeoOMEeTpUYecKhe (aKThl ISl PEHICHHS] CTEPEOMETPHUSCKHX
7.17 3a7a4, MPEANOJAramlliuX HECKOJbKO IIAaroB pPEUIEHUs, €CIIA YCIOBUSA
MIPUMEHEHUS 33JIaHbl B IBHOU (hopMme
718 [IpumensiTh mpocTeiiliie MporpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4
719 [TpuBoaUTE MpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUPOAE U
' JKU3HU, PacliO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHSITh MONYYCHHBIC 3HAHWS HA MPAKTUKE: aHAIM3UPOBATH peajbHBbIC
CUTYallud U TPUMEHSTh U3y4EHHBIC MTOHITHS B MPOIECCE TIONCKA PEIICHUS
MaTeMaTH4eCKu C(HOpMYITUPOBAHHON MPOOIEMBI, MOACIHPOBATH PealibHbIE
7.20 CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEOBATh IMOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN W TEOpeM, ammapara anreOpsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
reOMETPUUYECKUX BEIUYUH
11 KJIACC
Kon v
IIpoBepsiemble nMpeaAMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOIA
NMpoBepsieMoro .
00pa3oBaTeJILHOW MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATHAMH. HUIUHAPUYECKas MOBEPXHOCTh, 0Opa3yrolne
6.1 MWIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruieckas IOBEPXHOCTh
6.2 Pacrnio3naBath Tesa BpateHus (IHIHHAP, KOHYC, cdepa u mmap)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudummpoBats B3auMHOE pacnoiiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSMU: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CeTMEHTa, IIapOBOW CIIOW, OCHOBAHME IIAPOBOTO CIJIOS, BHICOTA MIAPOBOTO
CJI0$1, IIIAPOBOM CEKTOP
6.6 Beruncnsate 00bEMBI M TUIOHIAAM TIOBEPXHOCTEW Ten  BpalleHHs,




TreOMETPUYECKUX TEJI C MPUMEHEeHUueM (popmyit

6.7

6.8

OnepupoBaTh TMOHATHSAMH. MHOTOIPDAaHHUK, BIHUCaHHBIA B cdepy u
OTHCAaHHBINA OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallICHUS

BBIYHCIATE COOTHOMICHHUS MKy IIOMAASIMK MTOBEPXHOCTEH M 00bEMaMuU
MOAOOHBIX TE

6.9

N300paxkaTh u3y4yaemble (GUTYphl OT PYKH M C HPUMEHEHHEM MPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BeimonHsTe  (BBIHOCHBIC) IIOCKHUE YEPTEKH U3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BHJI CBEpXy, COOKY, CHHU3Y; CTPOHUTH CEUYECHHS TeEi
BpalICHUs

W3BnekaTh, HUHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HMH(OPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTe)Kax U PUCYHKAX

[IpumensTh reomMeTpudeckue (QaxKThl ISl PEUICHHS CTEPEOMETPHUECKHUX
3aja4, MPEIINoaraliiiX HECKOJIbKO IIaroB pElIeHUs, €CIU YCIOBUS
MPUMEHEHUS 33]IaHbl B IBHOU (opMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE  JEHCTBUS  CIOXKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTOpa Ha YHUCIIO, O6"I)$[CH$ITI), KaKNMHU CBOfICTBaMI/I OHHA
o0tamaroT

HpI/IMCHHTL IMpaBUJIO IapaJUICIICIIUIICaa IIPpHU CJIIOKCHUHU BCKTOPOB

6.16

OHGpHpOBaTL MOHATHAMU. JCKAPTOBBI KOOpPAMHATHI B MPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, paB€CHCTBO BCKTOPOB, KOOPJAWHATHI BEKTOPA, YTOJI
MCXKY BCKTOpaMH, CKaAIIPHOC MPOU3SBCACHHUEC BCKTOPOB, KOJUIMHCAPHBLIC W
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoaute cymmy BEKTOpPOB M NPOHM3BEIEHHE BEKTOpa Ha YHCIO, Yroil
MEX/y BEKTOpaMH, CKaJSpHOE IMPOU3BEACHME, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3azaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOpAUHAT
Pemarp mpocreiiniye reoMeTpuueckue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOIO METOJ1a

6.20

PemraTs 3aJa4d Ha JOKa3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIEHUH U
HaXO0XXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 06pa3uaM Wi ajJropurMmam,
IMPUMCHAA U3BECTHBIC METO/IbI npu pEeUICHU CTaHAAPTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁHIHG nporpaMMHBIC  CpEACTBA U DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMEI ITPH PCIICHUN CTCPECOMECTPUUCCKUX 3a/1a4

HpI/IBO,I[I/ITL MNpUMEPbl MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IPpUPOAC U
JKHU3HH, pacClloO3HaBaTh NPOABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC

6.23

HpI/IMeHSITB IMOJIY4YCHHBIC 3HAHMA Ha NPAKTHUKE. aHAJIM3UPOBATH PECAJIbHBIC




CUTyalluu U NPUMEHSATh U3YUYCHHbBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOpMYyIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIe
CUTyalldd Ha S3bIKE T€OMETPUHU, HUCCIIEIOBATh IOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapara anreOpsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXOXJIECHUEM
F€OMETPUUYECKHUX BEIIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3anMHOE pacnonokeHue npsMbIX B IIPOCTPAHCTBE. MEPECEKAOIIUECS, [TapaJlIeIbHbIE
U CcKpelmmBaromuecs npsMbsle. [lapauienbHOCT,  NpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE. NapaJUICIbHBIE IPSIMBIE B INPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
IPSMBIX, NapAUIENBHOCTh NPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAaMH, YTOJI MEXKIY NPsSMBIMM B NpocTpaHCTBE. llapamienbHOCTh IIIOCKOCTEN:
napajuleJibHble IUIOCKOCTH, CBOMCTBA IapajljIeNIbHBIX IulocKocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasuienenunes,
IIOCTPOCHUE CEUECHUN

HCpHCHIII/IKy.HSIpHOCTB HpﬂMOI\/JI U IUIOCKOCTH. NEPNCHAUKYIIAPHBIC IIPSAMBIC B
IPOCTPAHCTBE, NpPsAMbIE MapajieNbHble U MEPIEeHAUKYISPHbIE K IIOCKOCTH, MPU3HAK
HNEePHIEHIUKYIIAPHOCTH MPSAMON M IUIOCKOCTH, TeopeMa O MPsIMOM MepreHUKYIIpHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE. YroJl MEXIY NPSAMONW U IUIOCKOCTBIO, IBYTPaHHBIN
yTroJl, TMHEHHBIN yroJl IByrpaHHoro yria. Ileprnenaukynsp u HakJIOHHBIE! pacCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT IPSIMOM JI0 TJIOCKOCTH, POEKLKs (GUTYphI Ha
IUIOCKOCTh. [IeprneHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIECHINKYIAPHOCTH JIBYX
miockocten. Teopema 0 TpEX MepIeHUKYISIpax

[ToHsATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIDAaHHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: nN-yromnbHas
npu3Ma, TpaHU M OCHOBAaHUS MPHU3MBI, MpsMas W HaKJIOHHAs NpPU3MBbI, OOKOBas U
M0JIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapamienenunen, npsMoyroibHbIi Mapaielenunes u
ero csoictBa. Ilupammna: N-yrosnbHas nupamuia, TpaHM U OCHOBAHHME MUPAMMIBI,
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMMJIBI, MpaBWIbHAs W yCceUEHHas MHUpaMuja.
OneMeHThl TNpU3Mbl M nUpamMuabl. IlpaBuiibHBIE MHOTOTPAaHHUKU: TIOHSTHE
NpaBUWIBHOTO MHOTOTPAHHUKA, MpaBUJbHAs MpHU3Ma M MpaBWIbHAs MUPaMUa,
npaBUiIbHAs TpEYrojibHas MUpaMKa U MPaBUIbHBIA TeTpasap, ky0. IlpeacraBinenue o
NPAaBWIBHBIX MHOTOIPaHHUKAX. OKTa’ap, AOoJAeKa’aAp U ukocadapyrue CedeHus
MPHU3MBI 1 TTHPAMHUIBI

CI/IMMCTpI/IH B IIPOCTPAHCTBE. CUMMETpPUS OTHOCUTECIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OIEeMEHTHI CUMMCTPUU B nupamMujaax, napajiiejacnuieaax, IMPpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brruucienne 5S7€MEHTOB MHOTOTPAHHHMKOB. pEOpa, amaroHamw, yriael. [lmomranb
OOKOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TIJIOMIATF OCHOBAHHH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOil npu3Mbl. [1omaas 60K0BO MOBEPXHOCTH U
MIOBEPXHOCTU IPaBWIBHOM NMHUpPaMHUIBI, TEOpeMa O IUIOUIAJHA YCEYEHHON NUPaMHIBIL.
[Tonsitue 06 00bEMe. OOBEM MUPaAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOOOHBIX TEN

11 KJIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT coep KaHUA
I'eomerpus

HunuHaapudeckass TOBEPXHOCTh, 00pa3ylolue MUINHAPUIESCKON MMOBEPXHOCTH, OCh
HAJIUHAPUYECKOW TMOBEPXHOCTU. L{uauHap: ocHOBaHWS W OOKOBask MOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOMIAIb OOKOBOH U MOJTHON TOBEPXHOCTH

Konunueckas moBepxHOCTb, 00pa3yrolnue KOHUYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KOHUYECKOol moBepXxHOCTH. KOHyc: OocHOBaHWME W BeplIMHA, 0Opasyrolas U OCh,
wionaab OOKOBOM M TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC. oOpasyrommue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: neHTp, pamuyc, IuameTp, IUIOMaab MoBepxHocTH ceprl. BzaumHoe
pacnosnoxxeHue cdepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

6.5

6.6

N300pakeHne Tes BpaleHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KoHyca
KomOuHnanuu ten BpameHust U MHOTOIPaHHUKOB. MHOTOTpaHHUK, ONMCAaHHbIN OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOI'PaHHMK, WM TEJIO BpaIlleHHs

[Tonsitue 06 oO0BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
PSMOYTOJIBHOTO Mapajiesnenunesa u ciaeacTsust u3 He€. O0BbEM MIMHIPA, KOHYCA.
O06BEM mapa 1 iomaas chepsl

6.7

6.8

6.9

6.10

[Tomo6ubIe Tema B ipocTpancTBe. COOTHOMIEHUST MEXAY IIOMIAISIMHA TIOBEPXHOCTEH,
00BéMaMU TTOJOOHBIX TET

Ceuenusi nwiuHApa (HapayiebHO W TEPICHIMKYISIPHO OCH), CEYCHHUS KOHYyca
(mapasienbHOE OCHOBAHHIO U IIPOXO/AIIIEe Yepe3 BEPIIHHY), CEUSHUs apa

Bektop Ha miockocty ¥ B mpocTpaHCTBE. CII0OKEHME M BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamienenumnena. Pemenne 3aaad, CBAI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ACUCTBUHN C BEKTOpaMU

[IpssMoyronpHas cucTtemMa KOOpAMHAT B IpocTpaHcTBe. KoopawHAThl BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATaxX. Yroid Mexay BekTopamu. CkalspHoOe
IIPOU3BEJICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIY MPSAMBIMA M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBII METOA NPU PELIEHUH FEOMETPUUECKUX 3aa4




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHHUSI K MPEeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOIi IPOrpaMMBbl CpeIHEro ooIIero
o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTenbCTB, alrOpUTMaMM pELICHHs 3ajad,
yMeHue (GOopMyJIHpOBaTH W ONEPUPOBATH MOHATHUSMH. ONpEeTCHHE,
aKCUOMa, TeopeMa, CIIeACTBUE, CBOMCTBO, NPHU3HAK, J0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIOJOXKHOE YTBEp)KJIEHHE, NPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJb30BaTh METOJ| MAaTeMaTU4YEeCKOW HWHAYKLUY,
IPOBOJUTH J0KA3aTEJIbHBIE PACCYKJICHUS MPHU PELICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXKIEHHUH; yYMEHUE OIepupOBaTh
HOHATUSAMH. MHOXECTBO, IOJAMHOXKECTBO, ONEpalMyd HaJ MHOXXECTBaMH,
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisl
OIKCAHMsI PeaJIbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 33734, B TOM
qHCcIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH MOHITHAMU:
rpad, cBsI3HBIN Tpad, AepeBo, LUK, rpad HA IUIOCKOCTH, YMEHHUE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMU; MCIOIB30BaTh Ipadbl npu

peHICHUHA 3a1a4

YMeHHne omnepupoBaTh MOHATUSMU: HATYPAJTIbHOE YMCIIO, LIEJI0€ YHUCIO,
CTEIEeHb C IEJIBIM TI0Ka3aTesieM, KOPeHb HAaTypallbHOW CTENEHH, CTETCHb C
palMOHANBbHBIM TOKA3aTEJIEM, CTENEHb C JEUCTBUTENBHBIM MOKa3aTeJeM,
morapudmM UHCIA, CUHYC, KOCHMHYC W TaHTE€HC TMPOU3BOJBHOTO YHCHA,
OCTaTOK [0 MOJYJIIO, PAlMOHAIBHOE YKCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJIbHBIX, LEJbIX, pPAUUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCeJ; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITNNA OOt
JIenuTelh W HauMEHblee oOmiee KpaTHoe, anroput™m EBkimuma mpu
peIIeHUH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMUA TMO3WUIIMOHHBIMU CHCTEMaMH
CUHCIICHUS; YMEHHE BBITIONHAThH BHIYHUCIICHUE 3HAYCHUN U TIpeoOpa3oBaHus
BBIPDOKECHUN CO CTENEHSMU W JiorapudmamMu, mnpeoOpa3oBaHus ApOoOHO-
palMOHANBHBIX  BBIPAXKEHWH, yMEHHE  ONEpUpPOBaTh  MOHATUIMMU:

OCICa0BATCIBbHOCTD, apI/I(i)MeTI/I‘IeCKaﬂ mnmporpeccus, TreoMETpHUICCKas




nporpeccusi, OECKOHEYHO YOBIBalOIIas TeOMETpUYecKas Iporpeccus,
yYMEHHE 3a/1aBaTh IOCJIEAOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (hopMys;, yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIC 4YHCJIA, MOXIYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (opMa  3amucM  KOMIUIGKCHBIX — YHCEN
(reomerpuueckas, TPUTOHOMETpHYECKass W aireOpandeckas); yMETh
IPOU3BOINUTh apU(METHUECKHE JACUCTBHS C KOMIUICKCHBIMH YHCIIAMU,
NPUBOJUTH MPUMEPHI UCIIOIB30BAHUS KOMIUICKCHBIX YHCEIl, ONEPUPOBATH
HNOHATUAMH.  MaTpuna 2X2 u  3X3, OmNpeAenuTeldb  MaTpPUIH,

FCOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHEe OnepupoBaTh IMOHATUAMU. PaLHMOHAIbHBIE, HPPALUOHAIBLHBIC,
MOKa3aTebHbIe, CTENEHHBIE, JOrapuPMHUYECKUE, TPUTOHOMETPUIECKUE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI, YMEHUE OIIEpUPOBATH
MOHATUSAMH. TOXJIECTBO, TOXIECTBEHHOE INpeoOpa3oBaHKe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPaBHEHUNM U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pelaTb ypaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO PpAa3JIMYHBIX INPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C [apaMeTpoM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JUIsI PELICHUS MAaTEMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (YHKIUS, UYETHOCTb (QYHKIUH,
HNEPUOJIMYHOCTh (PYHKIMM, OTrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (PyHKLIHH, HauOoJIbllee U HAaWMEHbIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HEempepbiBHAs (DYHKIUsS, aCUMITOTHI rpaduka
GyHKIMH, nepBas U BTOpas Npou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICA TNPOU3BOJHOM, TMepBOOOpa3Hasi, ONpeenEHHbII
UHTETpaJl; YMEHHE HaXOJUThb ACUMNTOTHI rpapuka (QyHKIHUH; yMEHUE
BBIUHCIATh  NPOU3BOAHBIE  CYMMBI, TPOM3BEIEHUS, YacTHOIO U
KOMIIO3UIIMN (PYHKLMHA, HAaXOIUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GyHKIMU, YMEHHME HaXOIUTh MPOU3BOJAHBIE SJIEMEHTApHBIX (QYHKIUH,;
YMEHHE HCIOJIb30BaTh IPOU3BOJHYIO IS HUCCIENOBaHUS (YHKIIHM,
HaXOJUTh HAWOONBIIME W HAWMEHBIINE 3HAYCHUS (YHKIUH, CTPOUTH
rpauKd MHOTOYJICHOB C HCIIOJIb30BAHHMEM arlllapara MaTeMaTH4eCcKOTro
aHaNM3a, MPUMEHATh NPOU3BOJHYIO JJIs HAxXOXACHHUS HAWIy4dllIEero
peuieHuss B MNPUKIAIHBIX, B TOM YHUCJIE COLHAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCKI/IX 3aJ1a4ax, HAaXOAUTh IUIOIIaAu U 00BEMBI (bl/ll"yp C IIOMOIIBIO




MHTCrpajia, OpUBOJUTH HOPUMEPHI MAaTCMaTH4YCCKOro MOJICIMPOBAHUSA C

noMouibio AuddepeHnrnaibHbIX YpaBHEHH I

YMeHue onepupoBaTh NOHATHAMHU: Tpaduk GyHKIMH, oOpaTHAs QYHKIIUS,
KOMIO3uus (QyHKIUMH, nuHelHHas (QYHKOMA, KBaapaTuyHas (yHKIHS,
panMoHanbHas (QYHKLUS, CTeNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢yHKIMK, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIWHU, TOKa3aTelbHas U
jgorapupmuueckass (GyHKLIMH, YMEHUE CTPOUTh TIpapUKH HM3YYEHHBIX
¢GyHKUMH,  BBINOJHATH  HpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TPaQUKH Ul M3yYEHUs MPOLIECCOB W 3aBUCUMOCTEH, Ipu
pelIeHnH 3a7a4y W3 JAPYTHX Y4eOHBIX NPEAMETOB W 3a/1ad M3 peallbHOU
KU3HHM, BbIpaXaThb (OpMyJaMH 3aBUCUMOCTH MEXAY BEIMYUHAMU,
UCTIOJIB30BaTh CBOWCTBA M TpaduKu (YHKUWH ISl pEeIICHHs YpaBHEHHI,
HEpaBEHCTB M 3aJad C IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOH

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHHe perrath TEKCTOBBIC 3aJlaud Pa3HbIX THIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTd, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIJIYT, HAJOTH, 3a7a4d U3 O0JACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMHU
(uHAHCAMU); COCTABIATH BBIPAKCHHS, YPaBHCHHS, HEPaBEHCTBA U HX
CHCTEMBI TIO YCJIOBHIO 3aJauM, HCCIEIOBATH IOJYYEHHOE PEUICHHUE |
OIICHUBATh MPABAONOAOOHOCTh pPE3yNbTaTOB;, YMEHHE MOJEIHUPOBATH
peanbHbIE CUTYyallMM Ha $A3bIKE MAaTEMAaTHUKHW; COCTaBIISITh BBIPAXKEHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4l, UCCIIEA0BAThH
MOCTPOEHHBIE  MOJEIM C  HCIOJIb30BAaHMEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH NOTYUYEHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU. CpeqHee apu(MeTHdecKoe, MeIHaHa,
HauOoJIpIlIee U HaMMEHbIIIee 3HAUEHUs, pa3Max, JUCIEepPCHs, CTaHJapTHOE
OTKJIOHEHUE YHUCIIOBOTO Ha0Opa, yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
MH(pOPMaLKIO, MPECTABICHHYIO B TabaMLax, Ha Juarpammax, rpadukax,
OTpakaroIlllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SABJICHUH; MPEACTABIATH
UHPOpPMALIMIO C TOMOIIbIO TabMuI] M  JAMarpamMM; HCCIIEJ0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METOOB M JIEKTPOHHBIX CPEJCTB; rpa)uuecku UCCIe0BaTh COBMECTHBIE

HaOJIOZICHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U JTUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHAMU. CIYYallHBIM ONBIT M CIy4alHOE

CO6BITI/IC, BEPOATHOCTDH cnyqaﬁHoro CO6LITI/I$I; YMCHHUE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapHUuecKuX METOA0B; NPUMEHATH
(GOpMyIIBI CIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (HOpMyIy IOIHON
BEpOSTHOCTH, Gopmyny bepHymnu, komOuHaTopHbIe (akThl U (HOPMYIIHI,
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH.  CIIydaiiHas BEJWYHMHA, pAaclpelieieHue BEpOsSTHOCTEH,
MaTeMaTU4eCcKoe OXXUAAHUE, IUCIEPCUs] W CTaHAAPTHOE OTKJIOHEHHE
CIlydallHOW  BeNWYHMHBI, (YHKIMH pACIpelNesieHus] U IUIOTHOCTH
PAaBHOMEPHOTO, MTOKA3aTEJIFHOI0 U HOPMAJIBHOTO paclpeieeHuil; yMeHHe
HCTIOJIb30BaTh CBOWCTBA M3YYEHHBIX pacHpeieNCHUN I PEelIeHUs 3ajad,
3HAKOMCTBO C TOHSTHSAMH. 3aKOH OOJIBIIMX YUCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
OONMBIIMX 4YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TMOHATUSAMHU. COUYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YHUCIO  MEpPeCcTaHOBOK;, OmHOM  HblOTOHA, yMeHHME  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS JJIsl PEUICHUS 3a]ad; OLCHUBATH
BEPOSITHOCTH PEaNIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yapTaT

YMeHue omnepupoBaTh TMOHATHUAMH. TOYKA, NpsiMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIia, IUDIOCKUN YroJl, IBYrpAaHHBINA
yroj, TpEXTPaHHBIA YTOJl, CKPEUIMBAIOIINECS MPSIMBbIC, MapajuIeIbHOCTh U
NEePHNEHAUKYISIPHOCTh TMPSMBIX U IJIOCKOCTEH, yroia MeXay HNpsSMbIMH,
Yroa MexXay TpsSMONM U IIJIOCKOCTBIO, Yol MEXAYy IUIOCKOCTSIMH,
paccTostHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY HPSIMBIMH,
pPacCTOSTHUE MEXIy IJIOCKOCTSIMU; YMEHHE HCIIONIb30BaTh MPH PEHICHUU
3a1a4 U3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENIM C TOMOIIBID TE€OMETPUYECKUX MOHATHUM M BEJIWYUH, pEIllaTh

CBA3AaHHBIC C HUMHU IMMPAKTUYCCKUC 3ala4r
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YMeHue onepupoBaTh MOHATHUSAMU: IJIOWAAb (GUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHMK, NPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mNapajenenunesa, MOpu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIAIb
MOBEPXHOCTU MHUPaMHIbI, TPU3MBI, KOHyca, UWIMHIApa, O00BEM KyoOa,
IPSIMOYTOJIBHOTO NapaJljIeNIeNIUIeaa, MHUPaMUAbI, TPU3MBI, IWIMHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHs] KOHyca M IMIMHIPA,

napajijiCJibHbIC OCH HWJIX OCHOBAHWUIO, CCUCHUC 1MIapa, IIJIIOCKOCTD,




Kacaromascs cdepsl, MWIMHApPA, KOHYCa, yMEHHE CTPOUTH CEUYCHHE
MHOTOTpPaHHHMKA, M300pa’kaTb MHOTOTPAaHHUKH, (PUTYpBl M MOBEPXHOCTH
BpAICHUSA, UX CEUEHHs], B TOM YHUCIJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJ/ICTB,;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIHEHO
(bopMyIHpOBaTH ONpeAeIeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IPU3HAKaX T€OMETPUYECKUX (Uryp, 0oOOCHOBHIBATH WIIU
ONpoBEpraTh HWX; YMEHUE TMPOBOAUTH KiIaccHpuKanuoo ¢Guryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJIHUTEIIHHbIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSMH. JBIDKEHHE B IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CUMMETPHsS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoaoOus, Mono0HbIe (UTYpHI, yMEHHe
pacro3HaBaTh paBHBIE W MOJOOHBIE (UIYpHI, B TOM 4YHCIE B TPHUPOIE,
HCKYCCTBE, apXUTEKTYpe; MCIIOIb30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHUH 3a]a4; HAXOAUTh TEOMETPUYECKHE BEIMYMHBI (IJIHMHA, YTO,
oAb, 00BEM) MPH PELICHUH 33724 U3 JPYrHX YYeOHBIX MPEIMETOB U
U3 pEaNbHOW JKU3HU, YMEHHE BBIYHCIATH TEOMETPHUUYECKHE BEIUYHHBI
(mmuna, yroj, miomaab, 00BEM, IUIOMIA[Ab IOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJIBI M METOABI, B TOM YHCIE. IUIOMAIb MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYyCa, IWIMHJIpA, TUIom@aab cdepsl; 00béM Kyoa,
IOpSMOYTOJIBHOTO  MapajuleNienuesia, MNHpaMuabl, TPHU3MbI, LWJIMHAPA,

KOHYCa, Il1apa; yMEHHE HaXOJAUTh OTHOIIIEHHE 00BEMOB MOJOOHBIX (HDUTYDP

12

13

YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAWHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOU3BE/IEHNE BEKTOpa Ha YHCIO, pPa3jioKeHHWE BEKTOpa Mo 0a3ucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEICHUE, Yroll MEXKIY
BEKTOpAaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]
JUTSL pEIICHUS TeOMETPHUECKUX 3a/1a4 U 33/1a4 APYTUX YIEOHBIX TPEIMETOB
YMeHne BrIOMpaTh MOAXOISIINN METO ISl PEIICHHsI 3a/1a4d; TOHUMaHUe
3HAYUMOCTH MATEMATMKH B H3yYE€HWU NPUPOJTHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWM; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJIUTH MPUMEPHl MATEMATUYECKHUX

OTKPBITHI POCCUMCKON U MUPOBOW MATEMaTHYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucna 1 BBIYUCIICHUS

1.1 Hatypanbshble u nenbie yncna. [Ipu3sHaky JeTMMOCTH LENbIX YHCET

12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApPOOH, TPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJbHOW cTerneHu. J{eWcTBUS ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 1ienbIM NoKa3zareneM. CTerneHs ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. [lecaTuuHble U HaTypalbHbIE JOraprUPpMbl

JelictButenpHble uyncna. ApupMeTHyeckue onepanuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYUCICHMS], PaBUIIa OKPYIJICHUs, IPUKUAKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanue BeIpaKECHHUNA

1.9 KommexkcHsle uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

21 Lemnbie n 1poOHO-paIOHANBHEIE YpaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHEHHS

2.4 [Toka3zarenbHbIe U JOrapuPpMUUECKUE YPaBHEHHS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanpHble HEPABEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 TpuronomeTrpuieckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. OnpeeInTeNb MAaTPULIBI
3 OyHKIMN 1 TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['paduk dysxmumn. B3zaumao oOpartHbie

3 ¢bysaknuu. YétHeie u HeuéTHBIE QyHKImu. [lepuoauueckue GpyHKINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHWid ¢yHkumu. Hymu ¢dyHxmmm.
32 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' MakcumymMbl U1 MHHUMYMBI (QyHKIuH. HaumOombinee M HauMeHbIee 3HAYCHUE
(GYHKIMM Ha TPOMEXKYTKE
33 CrenenHass (GyHKIMS C HaTypalbHBIM M IeNbIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUH, UX CBOHCTBA U Tpa(uKH
3.5 [oka3zaTtenpHast u norapudmuyeckast QyHKIIHH, UX CBOUCTBA U TpaduKu
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qyaknumit. CpoiictBa  (QyHKIMHA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTensHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEN0BATEIILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpuieckas nporpeccuu. opmysia CI0KHBIX IPOIIEHTOB
4 Havana MmaTematnieckoro anammsa
4.1 [TpousBonnas pynkunu. [Ipon3BoaHbIEC SIEMEHTAPHBIX QYHKIHHA
[lpumeHeHre NPOM3BOAHOM K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxkneHrne HaunOOIbIIer0 ¥ HAUMEHBIIEro 3HauYeHHUs (QYHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murerpan
5 MHokecTBa U JIOTHKA
5.1 MHOXeCTBO, orepaluy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepostHoCTh
6.3 KomOunaTtopuka
7 Teometpust
7.1 @urypsl Ha JIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIEHUS
7.5 KoopauHate! 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Matemaruka. ['eometpust; 10 knacc. yrioybnenHoe ooyuenue Mepsisk A.T.,
Homwuposckuii [[.A., [TomsikoB B.M.; nox penakuueii [logonsckoro B.E.
OO01IecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO M31aTeNbCKUN TIEHTP
«BEHTAHA-T'PA®»; Akunonepnoe ob6mectBo «M3narensctBo «IIpocsemienue»
* Marematuka. ['eomerpus; 11 kiace. yrinyonennoe o0yuenne Mepsnsak A.T.,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakuueii [lononsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M31aTenbCcKuit IIEHTP

«BEHTAHA-T'PA®»; AxunonepHoe oomecTBo «M3narenbctBo «IIpocBeiienne»

METO/JIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Mepansak A.T'., ITonskoB B.M. I'eomerpus 10 k. Yueonuk mas 10 kinacca
cpenneii mkoisl. M., «I[Ipocsemenue», 2024.

2. 3BaBu4 JI. U. «Tectol mo reomerpun 10 xa», M. «DOx3amen» 2023 T.

3. bamasu 3. H. «3amaun Ha roToBBIX YepTekax 10 km», Uzn. «Denuke», 2023 T.
4. DeKTpOHHOE COMpOBOXKAeHUE aJisl yueOnnka «I'eomerpust 10»

5. [loypounsie pa3pabOTKH MO0 MaTeMAaTHKE K y4eOHOMY KOMILIEKTY Mep3isik
A.T'. 10 xkmacc. M.: lpoda, 2021.

6. Mep3msik A.T'., [TonsxkoB B.M. I'eomerpust 11 k1. YueOnuk ms 11 ximacca

cpeanelt mkoasl. M., «IIpocBemienue», 2024.



7. 3BaBuu JI. U. «Tectpl mo reometpun 11 xim», M. «Ok3amen» 2023 .

8. banasu O. H. «3agaum Ha roToBbIX YepTekax 11», U3a. «Denuke», 2023 r.
9. DneKTpoHHOE COMPOBOXKIeHUE i yueOHuka «I eometpus 11»

10. I[ToypouHbie pa3pabOTKH MO MaTEMATHKE K Y4eOHOMY KOMITIIEKTY Mep3Jisik
A.T'. 11 xnacc. M.: Jlpoda, 2021.

11. CoopHuKH TeCTOB 11 MOATOTOBKH K [ IA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://www.edu.ru - ®eaepansabiii mopTan Poccuiickoe oOpazoBaHue
http://www.school.edu.ru - Poccuiickuii 0611e00pa3oBaTenbHbIN TOPTAI
WwWWw.1september.ru - Bce mpuiioskeHus K razere «1lceHTsaops»
http://school-collection.edu.ru — enunas kosrekus HUGPOBBIX
00pa3oBaTEILHBIX PECYPCOB

http://vschool.km.ru Buptyanshas mkosia Kupumia u Medonus
http://matematika-na5.narod.ru/ - marematuka Ha 5! CaliT 11 yuurenei
MaTeMaTHKH

http://www.alleng.ru/edu/mathl1.htm - k ypoky maremaTiku
http://idppo.kubannet.ru/ KKUIIIIIO

http://www.uchportal.ru/ - yunrenbckuii moprain

http://nsportal.ru/ -counanbHas ceTh paOOTHUKOB 00pa30BaHUS.

http://www.univer.omsk.su/omsk/Edu/Rusanova/title.ntm ITranumeTpus.



3agauHuK
http://golovolomka.hobby.ru/ I'onoBoaoOMKH 17151 YMHBIX JIFOACH
http://www.uic.ssu.samara.ru/~nauka/ MATH/STAT/ALGORITM/algoritm.html
20 3aa4 1o cTepeoMeTpHH.
http://archive.lseptember.ru/nsc/2002/28/2.htm peGychl 1 KpoccBOPIBI TIO
reOMETpUH
http://www.alleng.ru/edu/math1.htm
http://www.matematika-na.ru/6class/mat_6_12.php
http://school-collection.edu.ru/about/methodic/
http://xn--80abucjiibhv9a.xn
http://www.mathtest.ru/index.html
http://nsportal.ru/irina-evgenevna-kurkovskaya

https://irinakurkovskaya.nethouse.ru
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