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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus siBIII€TCS OJHUM U3 0A30BBIX KYPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK Kak OOECHeYMBACT BO3MOXXHOCTb W3Y4YEHUS JUCHUILIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M IPEIMETOB TyMAaHHUTAPHOIO LIMKJIA.
[Tockonmpky  JOTMYECKOE  MBINUICHHE,  (QOopMUpyeMOE€  TpU  HU3YyUYEHUHU
OOy4aIOIUMHUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MIOCTPOCHUM LIETOYKHU JIOTMYECKUX YTBEPKICHUM MPU PELICHUH T€OMETPHUUECKUX
3aJa4, YMEHHME BBIIBUIAaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PEIIEHUH 33J1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbuznyeckux 3aaad.

[lenb ocBOeHUsI porpaMMsbl yueOHOro Kypca «I'eomeTpus» Ha yriyoaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH oOOyyarommxcs mpu
U3YYEHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHOM obnacTu «MareMmartuka u
uHpopmaTrka»  yepe3  oOecrnedeHue  BO3MOKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUM W JEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAHUEM MATEMATUKU.

[IpyopuTeTHBIMU 3aayaMu Kypca T€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pPaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHNS O TEOMETPUM KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

dbopMHpoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX GUTypaXx Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEISAX, MO3BOJISIONIMX ONHMCHIBATH U HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHWEe  yMEHHUS  BIAJETh  OCHOBHBIMU  TIOHSATHSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn ¥ yMeHHE HUX IPHUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHUS PACIO3HABATH HA YEpPTEkKaX, MOJCIAX U B peaJTbHOM
MUpPE MHOTOTPAaHHUKU M TeJla BpallE€HUs, KOHCTPYUPOBATh T'€OMETPHUUECKHUE
MOJENH;

dbopMHpoBaHUE MOHMMAHUS BO3MOKHOCTH aKCMOMATHUYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX Teopuil, (popMUpOBaHME MOHUMAHUS POJIM AKCHOMATUKHU MPH
MIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yMEHHs BIIAJETh METOJAAMH J10Ka3aTeIbCTB U AJITOPUTMOB
pELIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKHU B MPOBEJICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUICKTYaJbHBIX H  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopMupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUSI pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYAlMsIX W TPU WU3YUCHUU IPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHMS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNY TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEeILHBIMHU JIMHUSIMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBisitoTcs:  «[IpsiMble W MJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BexTtopel u  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPUH Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTMUYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 Togam oOyudenus. Coaep:kanue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoyeit
IpOrpaMMBbl, paclpeAeNéHHbIM O ToJaM OOy4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. ITO  MO3BOJSET OPraHu30BaTh  OBJIAJICHHE
Tr€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHNN 00YYaIOUXCsl, PACIIUPSISL U YIITyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

- co3matrb yciuoBus g auddepeHnuanuu  0oO0ydeHUs, TTOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MpoOrpamMMm, OOECHeYuTh yriayOJaeHHOoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTteMaTukay;

- TIOATOTOBHUTH OOYYAIONIUXCS K TMPOJOJDKEHUIO W3YYEHUS MAaTeMaTHKU C
yuéToM BbIOOpa Oyaymied mpodeccuu, obecrnednBas MPEEMCTBEHHOCTb MEXKTY
o01uM 1 poeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «['eomerpus» Ha yriayOnEHHOM YpOBHE
orBoauTcs 204 gyaca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COJEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATUSA  cTepeoMeTpuM. Touka, ImpsiMas, IUIOCKOCTb,
npocTpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacmoyioKEeHHE NPSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
IapajulesibHble W CKpeluBaromuecss mnpsmele. [Ipu3Haku CKpemumBarOmumxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIBHOCTD IIPAMON
u 1ockocth. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapajjIeNIbHOIO MpOeKTUpoBaHUs. WM3o00paxeHue
¢buryp B mapajjiesIbHON MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYIJISAPHOCTh IPSAMOM U INIOCKOCTH: NEPIEHAUKYIISPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIUKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

Yriael B IPOCTPAHCTBE: Yroia MEXAY NPsIMOM M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yria. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO Yyria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrOrpaHHUKOB, pa3BEpPTKa MHororpaHHuka. [Ipusma: Nn-yrombHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasl U TOJHAsS! TOBEPXHOCTH MPHU3MBI.
[Tapayutenienumiesn, NOPsSMOYTOJIBHBIM — MapajulesieNuIe]] W €ro  CBOWCTBA.
Kparuyaiimme 1yTM Ha TNOBEpXHOCTM MHOIOrpaHHMKAa. Teopema Oiuiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: nN-yrosnbHas nupamuja,
npaBwibHas W yceu€HHas nupamuabl. CBoicTBa péGep U OOKOBBIX TIpaHen
IIPAaBWJIBHOW mnupamuibl. lIpaBuibHbBIE MHOTOIpaHHMKH: NPaBUJIbHAS IIPU3Ma U
IIpaBUIbHAs NUPaMuAa, IPAaBWIbHAs TPEYrOJIbHAS NUPAMHUAA W IPABUIIBHBIN



TeTpa’ap, KyO. IlpencraBieHue o NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JOAECKAdIP U UKOCADIP.

Brruncienre 5S1eMEHTOB MHOTOTPAHHUKOB: péOpa, IWAroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSAMOU MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIBHOW TTHUPAMUIBI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIbHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B HIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHbBIE U  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. /IeHCTBUS ¢ BEKTOpPaAMU: CI0KEHUE
Y BBIUYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[ToHsTe KOMIUIaHApHBIE BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3IoKEHUU BEKTOpa II0 TPEM
HEKOMIUIAaHApHbIM  BekTopaM. lIpsiMoyrosibHas  cucrema  KOOpAWHAT B
npoctpancTBe. Koopannatel BekTtopa. CBA3b MEXIYy KOOPAMHATAMU BEKTOpPA U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalasipHOE MNPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesia Bpaimenus

[MonsiTust: UMIMHApPUYECKAas TIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb,
chepuueckass MOBEPXHOCTb, oOOpasylolue mnoBepxHocTe. Tena BpaleHus:
HWJIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumHoe pacnosioxeHue
chepbl W TUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3obpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE cBoHcTBa 00BbEMOB Tenl. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mNpsMoi u
HAKJIOHHOM MpU3MBbI, WIMHAPA, MUpaMHUIbl 1 KoHyca. OO0BbEM IIapa M I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpailleHuss U MHOrorpaHHUKOB. [Ipu3ma, BhnucaHHas B
UWJIMHAP, ONHMCAHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanune mapa u chepsl mnockocTsio. [loHsSTHE MHOTOrpaHHHUKA,



OMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
Bpall[CHUS.

[Tomans MOBEPXHOCTH MWJIMHApPA, KOHYCA, IUIOMAAb CPepbl U €€ JacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJICH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJl BpallleHUs: CEUEHUsI IUITUHIpa
(mapaJuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapauieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METO/Abl TOCTPOCHHUS
CEUEHUI: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropet B mpocTtpancTBe. Omepanuu  HaJl BekTopaMu. BektopHoe
YMHOXEHHUE BEKTOpoB. (CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopAuHaT B mpocTpancTBe. Koopauuatel Bektopa. PaznoxkeHue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBrxenus mpoctpancTBa. OrtoOpaxeHus. J[B>KEHHS W PaBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXXEHUN. BuIbl JBWXEHUN: TapauiesibHBIM MEPEeHoC,
LEHTpaJbHAsl CUMMETPUs, 3€pKajbHas CHUMMETpPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «TEOMETPUS» (YIJIYBJEHHBIN YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIlIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, OMNPOCHI U JIPYTo€), YMEHUE
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW HJICHTUYHOCTH, YBAKECHUS K
IIPOLJIOMY M HAaCTOSILEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUICHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cpepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOTO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a/1ay, PEIICHHUH, PACCYKICHUH, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acrleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTUYeCKHWE 3HaHUSA B
MHTEpecax 3/10pOBOro U 0e30MmacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TPYHy, OCO3HAHUE LIEHHOCTU TPYyIOMIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESTENBHOCTHU, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccnrt W Ppeannu30BBIBATH COOCTBEHHBIC IKHU3HECHHBIE TIUIAHBI,
TOTOBHOCT M CHOCOOHOCTH K  MaTreMaTH4eckoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYpPhl, TOHHUMAHHE BIIUSHHS
COITMATTbHO-?KOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON M COIMATBHOM
Cpeibl, 0OCO3HaHUE II100ATILHOTO XapaKkTepa dKOJIOTHYECKUX Tpo0IeM, OpUEHTALIUS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUU IS pelieHus 3agady B 00JacTu
OKpY’)Karolel cpenibl, IUJIAHUPOBAHUE TIIOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IeATeIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHS LUBUJIW3ALAM, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYEeCKOW KYJIbTYpOM KakK CpEJCTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3zoBble 1ornueckue AecTBu:

 BBISIBJISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPHU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOMIEHWH MEXIy TMOHATHAMH, (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUY,
OCHOBaHMsI /71 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYJIHPOBATh W  NPEoOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

eBBISIBJISITh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (paKTax, MaHHBIX, HAOTIOJEHUSX U YTBEPKICHUAX, MPEAararh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e ICTIATh BBIBOJBI C HCITOJIb30BAHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIbHO JI0KA3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUM (TMpsMble W OT TIPOTUBHOTO), BBICTPAMBATh AaAPTYMEHTAIIHIO,
MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIICHUS U
BBIBO/IBI,

e BEIOMpATh CIMOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pCIICHHUs, BHIOMpAaTh Hauboliee TOAXOMSIMUA €  y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



e HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IO3HAHMS,
dbopMynupoBath ~ BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpeYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (POPMHUPOBATH TMIIOTE3Y, APIrYMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

e IIPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
SIBIICHUS, TPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SIBICHUSIMH,
IPOLIECCAMH;

e CaMOCTOSITENIBHO (hOPMYJIMPOBAaTh O0OOIIEHNS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONECHUS, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IPOTHO3UPOBATH BO3MOYKHOE DPA3BUTHE MPOLECCA, a TAKKE BBIIBUraTh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

e BBIABJIATH ACPUIUTH HH(OPMALIMU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

e BbIOMpaTh  MHPOPMALMIO W3  HCTOYHUKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U  UHTEPIPETUPOBATh  HH(OPMALHIO
pa3IMyYHBIX BUAOB U (POPM IpE/ICTAaBICHMUS,

e CTPYKTYpUpOBaTh MH(OpPMALMIO, IPEICTABIATh €€ B PAa3NMUHbIX (HOopMaXx,
WJUTIOCTPUPOBATH TpadUuecKH;

e OLICHUBATH HaJEXKHOCTD uH(popMaIuu o CaMOCTOATENLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0menne:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUH C YCIOBUSIMU
U LEeIIMH OOILIEHUS, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOUYKY 3pPEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS 10 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

e B X0j/1€ OOCYXKIEHHsI 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00OCYX/IaeMOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJIEHHbIE Ha MOHCK
pELIEHHUs], COIMOCTABISATh CBOU CYXIEHUA C CYXKICHHUSIMHU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3judyve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

e MNPEACTABIATH  pE3yJbTAaTbl  PELICHHWs  3a4ayy, DKCIEPUMEHTA,
UCCIIEIOBaHMSI, MPOEKTa, CAMOCTOATEIBHO BBIOMpPATh (OpPMAT BBICTYIJICHUS C
y4€TOM 3a/1a4 NPEe3eHTALUU U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YyHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



e COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUS 3aJ]a4H, BHIOMPATh CIIOCOO perieHus
C y4yé€TOM HMEIOIIMXCS  PECYypCcOB U  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN € Y4ETOM HOBOU
nHpopmaruu.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

e BIAJCTh HaBBIKAMU I[IO3HABATEIBHOMW peQIeKCMM Kak OCO3HAHHUSA
COBEPILIAEMBIX JIE€UCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1aui;

e MpPEABUICTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh NPH pEHICHUU
3aJl1a4yd, BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEId U YCIOBUSAM, OOBSICHSTH
MPUYUHBI IOCTUKEHUS WIIM HETOCTUKEHHUS PE3YJIbTATOB JIEATEIIbHOCTH, HAXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1eATEILHOCTD:

e TMOHMMATh U MCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U UHIUBUYTHHOM
paboThl TpU pEHICHUH YYEOHBIX 3a7a4, MPUHUMATh II€db COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOM PaOOThI, pacmpenemsiTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

e YYacTBOBaTh B IPYNIOBBIX opMax padoThl (00CykaAeHMs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiacca oOyyaronuiicss HAyquTCs:

e CBOOOIHO OMNEPUPOBATH OCHOBHBIMHM TIOHATHUSMU CTEPEOMETPUH TpHU
pEIIeHNH 33729 ¥ IPOBECHIH MaTeMaTHIECKUX PACCyKICHUH;

e TPUMEHSTh AKCHOMBI CTEPEOMETPUHU UM CICJACTBUS W3 HUX TPU PEIICHUN
reOMETPUYECKUX 33/1a4;

e KJacCUPUIUPOBATh B3aMMHOE DPACIOJOKEHHE MPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHATHSAMHU, CBSI3aHHBIMU C  yIJlaMHd B
IPOCTPAHCTBE: MEXY IPSIMBIMH B IPOCTPAHCTBE, MEKIY HPSAMOI U TIOCKOCTBIO;

e CBOOOIHO OMEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TIpU3Ma,
nUpamMuIa, MpsSIMOYTOJIbHBIN Napaienenunen, Kyo);



e KJIAaCCU(PUIUPOBATH  MHOTOIPAHHMKH,  BbIOMpass  OCHOBaHUS ISt
KJ1accu(ukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATH rapajuiesIbHOE, LEHTPAJIbHOE " OpTOrOHAJIBHOE
MPOCKTUPOBaHWE (UTYp HA TUIOCKOCTh, BBIMOJHATH H300pakeHus Guryp Ha
IJIOCKOCTH;

e CTPOUTH CEUEHHSI MHOTOIPAHHUKOB Pa3JIMYHBIMH METOJIAMH, BBIMOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUL
CBEpXY, COOKY, CHU3Y;

e BBIUMCIISITH  IUJIOMIAJM  TOBEPXHOCTEM  MHOTOTPaHHUKOB  (TIpu3Ma,
MUpaMK/ia), FTEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOPMYII,

e CBOOOJIHO OINEPUPOBATH MOHATUAMH: CUMMETpPHUS B MPOCTPAHCTBE, LICHTP,
OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI;

e CBOOOJHO OINEpPUPOBATh MOHSTHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBIMNOJIHSTH JACHUCTBUSI HaJl BEKTOPAMH;

e pelaTth 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKHX OTHOUIEHUWA H
HaXO0XJI€HUE TIEeOMETPUYECKUX BEIIMYMH, MPUMEHSST HM3BECTHBIE METOJbI IpHU
pelIeHNN MaTeMaTUYECKUX 3a/1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

e MPUMEHSATH TMPOCTEHIINE MPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJIEKaTh, MPEOOPaA3OBBIBATH W HMHTEPIPETUPOBATH HMHQPOPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pPUCYHKaX;

e MPUMEHSATH TOJYYCHHBIC 3HAHUS HAa TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATh PEAJbHbIE CUTYAIIMH, IPUMEHSATh U3YUYEHHbIE TIOHITHUS B MPOLIECCE
MOKMCKA PEIICHUsS MaTeMaTU4ecKu c(hopMyInpoBaHHOM MPOOIEMBI, MOACIUPOBATH
peanbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATh MOCTPOEHHBIE MOJEIHU C
WCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHATUI U TEOpEeM, allrapara ajreopsl, peniath
MPaKTUYECKUE 3a7a4M, CBSA3aHHbIE C HAXOXKICHHUEM T€OMETPUUECKUX BEJIMUUH;

e HUMETh MPEACTABJICHUS 00 OCHOBHBIX OSTamax pa3BUTHS TECOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJIHO OIEpPUPOBATH TMOHATUSAMHU, CBS3AHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKOHN U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;

e OIEPUPOBATH MOHITUSMHU, CBA3AHHBIMU C TE€JIAMU BPAILEHUS: LUIUHIPOM,
KOHYyCOM, c(hepoii u mapowm;

e pacmo3HaBaTh TeNa BpalleHus (UUIUHApP, KOHyC, cepa u 1map) u
OOBSACHATH CIIOCOOBI TOJIYYEHHUSI TeJl BPAIllCHUS;

e KJIACCU(PUITUPOBATH B3AUMHOE PACTIONIOKEHHE CPEPhI U TNIOCKOCTH;



e BBIYUCIISTH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M Tl BpalleHus,
O0OBEMBI M TUIOMIAM TIOBEPXHOCTEW MHOTOTPAHHUKOB U TEJI BpaIleHHUs,
TEOMETPUUYECKHUX TEN ¢ IPUMEHEHNEM (HOPMYIT;

e CBOOOJIHO OIEPUPOBATH MOHSATUSMHU, CBS3AHHBIMH C KOMOMHAIMSIMU T
BpalIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPY U OMUCAHHBIH
okoJio cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHNUS,

e BBIYUCIISTH COOTHOIICHUS MEXKIY TIJIOMAIIMA TTOBEPXHOCTEN M 00BhEMaMuU
IIOJOOHBIX TEN;

e M300pakaThb U3ydaemble (UTYpbI, BBIMNOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJA CBEpXY, COOKY, CHHU3Y,
CTPOUTH CEUCHHUS TEJT BPAIICHUS;

e W3BJICKATh, HWHTEPIPETUPOBATH M MPEOoOpPa3OBBHIBATh HMH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OTIepaIiiy HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peniaTh reoMeTpUUECKUE 33JJa4K Ha BBIYUCIICHUE YTIIOB MEXKY NMPSMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,

e CBOOOJHO ONEPHPOBATH TMOHATHUSMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

e BBIMOJHATH M300paKEHUS] MHOTOTPAHHUKOB U TEJl BpAlllCHHs MPHU
napajieIbHOM MEePEeHOCe, IIEHTPAIIbHON CUMMETPUH, 3€PKATBHON CUMMETPUH, TTPU
MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus oa00us;

e CTPOWTH CEUEHHUS MHOTOTPAHHHUKOB WM TE€J BpAIICHUS: CEUCHUS MMIMHIpA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHHIO M TIPOXOISAIINE YepPEe3 BEPIINHY ), CEUCHUS 11apa;

e HCIIOJB30BATh METOABI TOCTPOCHUS CEUEHUW: METOJA CIIEJOB, METOJI
BHYTPEHHETO MPOEKTUPOBAHMSI, METOJ IIEPEHOCA CEKYIIEH TIIOCKOCTH;

e JIOKa3bIBaTh TEOMETPHUCCKHUE YTBEPIKICHUS;

e TMPUMEHATH TEOMETpUYECKHE (AKTHI JIST PEIIEHUS CTEPEOMETPUUYCCKUX
3a/1a4, MPEATNOIararoX HECKOJIbKO MIAroB PEIICHUS], €CITH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM U HEsIBHOM (hopMme;

e pemaTh 3a7a4d Ha JIOKA3aTeJIhCTBO MATEMaTHYCCKUX OTHOIICHUH U
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYMH;

e TMPUMEHATH MPOTPAMMHBIE CPEJICTBA U DJICKTPOHHO-KOMMYHUKAIIIOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e MPUMEHATH  TIOJYYECHHbIE  3HAHUS  HA  TPAKTUKE:  CPABHUBATH,
aHAIM3UPOBaTh W OLIEHUBATh pEalbHbIE CHUTYallUH, NPUMEHSITh H3yUYEHHBIE
MOHATHUSI, TEOPEMBI, CBOMCTBA B TMPOIECCE TMOWUCKA PEHICHUS MaTeMaTHYEeCKU



c(OpMyJIUPOBAHHON MNPOOJIEMBI, MOJEIUPOBATh PEABHBIE CUTyallUM Ha SI3bIKE
r€OMETPUM,  HCCIEN0BATh  IOCTPOEHHBIE  MOJEIH C  HUCIOJIb30BaHUEM
F€OMETPUYECKHX MOHITHI M TEOpEM, alrapara aiareopbl, pemaTbh ITPaKTUYECKUe
3aJ1a4yy, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIINYNH;

e UMETh MpPEACTaBICHUS 00 OCHOBHBIX JSTalax pa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnunoreka LIOK
L Brezetiie b cTepeomeTpitio 23 . https://m.edso0o.ru/7f415b90
5 BzaumHoe pacronoxxeHue npsiMbix B 5 1 bubmmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/7f415b90
3 [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN B 8 bubanoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/7f415b90
4 [leprieHAMKYIAPHOCTD NPAMBIX U o5 bubmmoreka [JOK
bub6anoreka LIOK
> Y TIbl i paCCTORHILA 16 ! https://m.eds00.ru/7f415b90
bubnunorexa LIOK
6 Mrororpartitici ! . https://m.edsoo0.ru/7f415b90
bub6anoreka LIOK
! Bexropet 8 mpocTparncTse 12 https://m.edsoo.ru/7f415b90
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 5 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3iaesioB U TeM nudpoBLIe
Ne n/m P Konrpoubusie  IIpakTuueckue (witpp )
NMPOrpamMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 AHanuTHYECKask TeOMETPHs 15 1 https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 bubnuoreka [IOK
CHCTeMATH3aLMS 3HAHMUIL https://m.edsoo.ru/7f415b90
) bubmuorexa [JOK
3 OOBbEéM MHOTOrpaHHUKA 17 1 https://m.eds00.ru/7f415b90
bu6mmorexa [IOK
4 Tena Bparuenus 24 1 https://m.eds00.ru/7f415b90
5 [Tnomaan moBEpXHOCTU U OOBEMBI 9 1 bubauoreka [IOK
KPYTITBIX TEN https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
6 JBroxenust S 1 https://m.eds00.ru/7f415b90
. [ToBTOpeHne, 0606IIeHNE I 17 5 bubnmnorexa IIOK
CHCTEMATH3AIHA SHAHMI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1. Marematuka. I'eomerpus. 10-11 xkmacc. Mepznax Al
Homuposckuii JI.A., IlomskoB B.M., mon penakuumeinn Ilogonbsckoro B.E.
OOmiecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTBhIO «M3marenbckuii  IEHTp
BEHTAHA-T'PA®»; AkinonepHoe obmiectBo «M3naatenscTBo [IpocBemienne.



