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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  H3YYCHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPENCTABICHU O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOIIMX OINKCBHIBATH W U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MHUpPE MHOIOTPaHHUKM M Te€lla BpallCHUsA, KOHCTPYUPOBATb TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peleHns, YMEHUs UX IPUMEHSTb, NMPOBOAUTH J10KA3aTENIbHBIC PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHATEHONH TPAMOTHOCTH, PEJIECBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeIbHBIX MPOTpaMM, OOECIeUnTh YIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaroImmecs npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH — ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJBHBIA — TNApajvleenunes;] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamubl. IIpaBUiibHbIE MHOTOIDaHHUKM: IpPAaBWIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JUaroHaiH, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHMMETPUHM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMOBepxHOCTeW. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxAaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATUYECKUX 3HAHUN IS peleHus 3aJady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(POpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIITH IUIOMAAM  IOBEPXHOCTEW  MHOTOTPAaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeaCcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTAaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIKCAaHHBIM OKOJIO Cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoarupie | Ilpaxtirseckie o0pa3oBaTesbHbIE
padoTshI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
5 BsaumHoe pacnonoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHz[mfyns{pHOCTb MPSIMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTh3anus 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmuTHYECKass TEOMETPHS 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alus 3HAaHUH
3 OOBEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBYOKeHUS 5 0
7 [ToBTOpECHME, 06061].[6HI:I€ u 17 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpruMeHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HHUX NPU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBarh MOHATHSAMH: MapAUICIBHOCTh W MEPIEHAUKYISIPHOCTH
' IPSAMBIX U IJIOCKOCTEH
74 KnaccudumupoBarh B3aUMHOE paCIOJIOKEHUE MPSIMBIX H IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMH: JBYI'PAaHHBIA YroJI, TPAaHU ABYTPAHHOTO YIJIA,
7.5 pebpo IBYrpaHHOIO yIJia, JIMHEWHBIN Yros ABYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUWIBHBI MHOTOTPAaHHUK
77 PacriozHaBath OCHOBHBIC BHJBI MHOTOTPAHHHKOB (TIHpaMuia, NpU3Ma,
' MPSIMOYTOJIHBIN TTapajUieenumnes], Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJacCU(pUKaUU (BBIMYKJIbIE U HEBBIMYKIIbIE MHOTOTPAaHHUKH, MPABUIIbHbIC
MHOTOTPAaHHHUKH, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapajlICIICITUIIC/IbI)
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas MIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
) METOJ CIIEZIOB
CtpouTh CceYeHHWS] MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJTHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIK aJTOPUTMaM, IPUMCHSSI W3BECTHBIC AHAIMTHYECKHE METOJBI IPH
7.12 peIIEeHWH  CTAaHJAPTHBIX MaTeMaTHYeCKMX 3aj]ad Ha  BBIYUCIICHHC
pacCTOSTHUH MEXIY JBYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOUYKHIO
TUTOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pematpr 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
7.13 WIH aJTOPUTMaM, TPUMEHSSI W3BECTHBIC AHAIMTHYECKHE METOJBI IPHU

PEIICHUN CTAHAAPTHBIX MATEMAaTUUYCCKHUX 3aaad Ha BBIYUCIICHUC YIJIOB




MEXYy CKPELIMBAIOIIUMUCS NPSAMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,
MEXy INIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB

Boeruncnsate 00bEMBI M IDIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
TUIOINAASIMUA TOBEPXHOCTEH, 00BbEMaMU TTOJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CUMMETPHs B NPOCTPAHCTBE, IIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUU (PUTYPBI
W3Bnekarb, npeoOpa3oBbIBaTb U MHTEPIPETUPOBATH HH(GOPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, NPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensaTs reomerpudeckue (GakThl I PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjay, NOPEANOoNaralollluX HECKOIbKO IIaroB pELIeHUs, €CIIM YCIOBHS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme
718 [lpumensaTs mpocTeiiline NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEILICHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoauTh MpHMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE U
' KU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONydYeHHBIE 3HAHUS Ha NPAKTHKE: aHAIM3HPOBATH PEAIbHBIC
CUTYallud ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEaTbHbIC
7.20 CHUTyallul Ha S3bIKE TEOMETPHH, HCCIECIOBATh IOCTPOCHHBIE MOJICNIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HAaXOXXIACHUEM
reOMEeTPUYECKUX BETHUUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpust
OnepupoBaTh HOHATHAMU: IMIUHJIpPHUYECKass MOBEPXHOCTh, 0Opa3yrollye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (LMIIMHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSMH: IAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, MIAPOBOW CIIOW, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO

CJ1051, IAPOBOM CEKTOP




6.6

Beruncnsate 00BbEMBI W TUIOHMIAAM TIOBEPXHOCTEH TeN  BpalleHUs,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh TNOHATHSAMU: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpallcHUs

6.8

BBIYHCIATE COOTHOMIEHUS MEXKY IUIOMAISIMHI TTOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEN

6.9

N3o6paxarh u3zydyaemble GUTYpbHl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbimonHsATe (BBIHOCHBIE) IUIOCKME UEPTEeKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHHU3Yy; CTPOUTh CEUEHHUS TeJ
BpallleHus

6.11

W3Bnekarb, WHTEPIPETHPOBATH M MPeoOpa3oBBIBaTh WHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4yepTrekax U pUCyHKax

6.12

[TpumensTh reoMeTpudeckne (aKThl Ui PEUICHHUS CTEPEOMETPHUYECKHIX
3a/1a4, NPEIIIONAraIUX HECKOIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
IpUMEHEHUs 3aJ]aHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JOCHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha 4YHCIO, OOBSACHSITh, KAKUMHU CBOWCTBAMH OHHU
o0JrazaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa TP CII0KCHHUHN BEKTOPOB

6.16

OHGpHpOBaTI) IMOHATUAMU: JCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3IBCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

BaI[aBaTB IIJIOCKOCTh YPAaBHCHHEM B )IeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Peniate HpOCTeI\/'IH_II/Ie TCOMCTPHUYICCKUC 3aJaY Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

PemraTs 3aJa4u Ha JOKa3aTCIbCTBO MATEMATHUYCCKUX OTHOIIICHUH WU
HAaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 06pa3uaM WK aJIrOpruTMaMm,
IMPUMCHAA MN3BCCTHBIC MCTOABI npu peIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

[IpuMeHATH mpocTeHIIne MNporpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[HOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOoAUTE NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE




6.23

[IpumeHATh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEajbHbIC
CUTYyalluu U NPUMEHITh U3YYECHHBIC MTOHATHUS B MPOLIECCE NMONCKA PELICHUS
MaTeMaTHU4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH PEAbHbBIE
CUTyallUl Ha $S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemare  MpaKkTUYECKHME  3aJaud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
FEOMETPUUECKUX BEIMUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcCHOBHbBIE TOHSATHS CTepeoMeTpuH. Touka, mNpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMaTUYECKOM OCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CIIEJCTBUS U3 HUX

7.2

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapaJlICIIbHBIC
N CKpCHIMBAKOIIHECA  MPAMBIC. HapaJIJIeHLHOCTB MNpsAMBbIX U IIOCKOCTEeH B
MPOCTPAHCTBE: MAPAJUIEIAbHBIE MPSMBIE B MPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX
IPSAMBIX, NAPAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTIIBIC COHAIIPaBJICHHBIMU
CTOpPOHAaMH, YIroJ MEXIy HpsIMBIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMCTBAa HapajulesbHBIX IulockocTed. IIpocrelimue
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHAUKYIAPHOCTE MNPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPsMBIEC NapajuIeibHbIE U MEPIEHANKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU NPSAMOM U IJIOCKOCTH, TEOpEMA O NPSAMOM NEPIEHAUKYISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHEHHBIN yroa ABYTPAaHHOrO yria. [lepnenaukymsp u HaKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs PUTyphl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mockocTel. Teopema 0 TpEX MeprneHauKYIIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOTOIPAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroabHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAs NTOBEPXHOCTH Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA NapajuIenenunes u
ero cporcrBa. [Iupammnma: N-yrosibHas mMUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOoKOBasi M MOJHAs MOBEPXHOCTb MUPAMUJbI, NpaBWIbHAs M yCeUEHHas NUpaMUA.
OnemMeHTsl Npu3Mbl W nupamunabl. [IpaBWiIbHBIE MHOTOIDaHHUKH:  IOHSTHE
[IPaBUJILHOTO MHOIOTPAHHMKA, IIpaBUjIbHAsA IMpU3Ma M IPaBWIbHAS IUPAMHUIA,
IpaBWIbHAs TPEYrojibHasg MUPaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MPAaBWIbHBIX MHOTOIpAaHHUKAxX: OKTajap, JAoAeKka’ap u ukocayapyrue CeueHus
MIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTEI CUMMCETpPUU B nmupamMujaax, napamiCIcnmicaax, IMpaBHUJIbHBIX
MHOTI'OI'paHHUKaXx

7.6

Briunciaenue 31€MEHTOB MHOTOT PAHHUKOB: pe6pa, AuaroHajaiuv, yrJibl. IInomane
OOKOBOM IMMOBCPXHOCTHU U MOJTHOH MOBCPXHOCTU HpSIMOﬁ NPpHU3MBI, TIOIA/Ib OCHOBaHI/Iﬁ,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHBI, TE€OpEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOMICHHUS] MEXAY IUIOMAISIMHU ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eometpus

6.1

[unmuuapudeckasl MOBEPXHOCTh, 00pa3yloue MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHMA U OOKOBasi MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM H MOITHON TTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yronre KOHUIECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOM MoBepxHOCTH. KOHyC: ocCHOBaHME M BepiIMHA, O0Opa3yromias U OcCh,
IJI0Maas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, Juamerp, IIOMAas NoBepxHOCTH ceprl. BanmHoe
pacrionio’keHue cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

I/I306pa)KeHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KoMOuHanmu ten BpameHuss 1 MHOTOIPaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunea u cineacTeus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
O6béM 1mapa ¥ miomaab cepsl

6.7

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIECHUS MEX/y IUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

6.8

Ceuenns HUJIIMHApPA (HapannenLHo U TMCPHCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napannenbﬂoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy), CCUCHU 1Iapa

6.9

Bektop Ha miockocty M B npocTpaHCTBE. CIIO)KEHME M BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

HpHMOYF OJIbHagd CHUCTEMA KOOpPAHWHAT B MPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpA.
HpOCTCfII.HHC 3alauyu B KOOpAWHATax. Yron MCKAY BCKTOpaMHu. CKaHSIpHOe
MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY NPAMBIMU H IIJNIOCKOCTAMU.
KOOpﬂHHaTHO-BCKTOpHLIﬁ MCTO/ IpHU PCIICHHUU I'COMCTPUICCKUX 3adaY




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 04111ero
o0pa3oBaHus

BJIaI[eHI/Ie MCTOAaMHM [0Ka3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3ada4,
yMeHue ¢GOopMyIUpPOBaTh U ONEPUPOBATh IOHATHUAMU: OIpPEIEICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTElIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
oOpaTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON WHIYKIINH,
IMPOBOAUTDL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OIEepHUpPOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOYKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIM rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEN0e YHCIO,
CTEMeHb C IeNbIM MOKa3aTesieM, KOPEHb HATypaJbHOW CTETIeHH, CTETIEHb C
paluOHaJIbHBIM ITOKAa3aTeJICM, CTCIICHb C I[eﬁCTBHTCHBHBIM IIOKa3aTeJIEM,
jgorapudm UMcIa, CUHYC, KOCMHYC M TaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJlbHBIX, LETbIX, PAalUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCIIOJb30BAaTh NMPU3HAKHN JCINUMOCTH, HanMEHbIITNN O6IIIPII>1
JIeNUTeNh W HauMEHbllee o0llee KpaTHOe, anroputMm EBkIuaa mpu
pPEIICHUN 3aJad; 3HAKOMCTBO C pPa3IMYHBIMH MO3MIHUOHHBIMU CHUCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPOKEHUM CO CTETNEHSMH M Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTh  MOHATHUSMHU:

OCICA0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccust, reoMeTpuIcCKasd




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATHSAMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpULbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUSA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTHb
ypaBHeHHﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATECMAaTUUYCCKHX

3aJla4 1 3aaa4 U3 pa3INdIHbIX obnacreit HAyYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIMS, aCUMOTOTHI Ipaduka
GyHKLIMU, TiepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NepBOOOpa3Has, ONpEIeTIEHHbII
UHTErpajl; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNoBaHUSA (YHKIHH,
HaXOJUTh HAWOOJIbIIME WU HAUMEHbIINE 3HAUYeHUs QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arlapara MaTeMaTH4ecKoro
aHaJIM3a; MNPUMEHSTHh MPOU3BOAHYIO JUJISl HAXOXKIACHUS HAWIy4dlIero
pelleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

bu3MYecKuX 3a/1auax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCErpaaa;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIMPOBAHUA C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas QYHKIMA, KBagpaTH4yHas (QyHKIus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKUE
GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKy Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (QYHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHWMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apupMEeTHUecKoe, MeAUaHa,
HauOoJipllIee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
UH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpaKaoIlyl0 CBOWCTBA pealbHbIX IPOLECCOB U SIBJICHUH; MPEACTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOM perpeccun

YMeHHne onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSIThH
GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl B (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  ClIydaiiHas BEJIMYHMHA, pPAaCIpelelieHUe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENMYMHBI, (QYHKIUW  pacHpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIIbHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCET, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, yMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTb INOHATHUAMM: TO4YKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYAHA yIJa, IUIOCKUN YIroJl, IBYIPaHHbIN
yroJl, TPEXIPaHHBIM Yroj, CKPEeLIUBAIOLIUECS IPAMBIE, TAPAJLIEIBHOCTh U
NEPNCHAUKYIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAay IIPAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUH, YMCHHUC OLCHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHUYICCKUC 3aa4U
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, IMWIMHIAP, KOHYC, ImMap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIbI, TPU3MBI, KOHYyCa, LWIHHIApPA, O0BEM KyOa,
MMPpAMOYTOJIBHOI'O IapauICICnuncaa, IHUpaMHuAbl, IIPU3MBbI, IOUWIWHIpPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHyCa W IHIIUHAPA,

napauiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHAPA, KOHyCa; YMEHUE CTPOUTh CEueHUe
MHOTOTpaHHHKa, M300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAEIeHUS U3ydaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUYECKUX (QUTryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPukamuioo ¢Guryp 1o
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TMOHSATHSIMH: JIBDKGHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, MOA00HBIE GUTYPBI; YMEHHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAJbh, OOBEM, IUIOMA/b TOBEPXHOCTH), HCIOIb3YS
U3YYCHHBIC (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ TIApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [11apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue OINCpHUPOBATH TIOHATUAMU: MPAMOYTOJIbHAA CHUCTECMaA KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 1 3aJia4 JpYyTUx y‘IG6HBIX npeaMETOB
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YMeHne BeIOMpATh MOAXOAAIINN METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWH; yMEHHME pACIO3HaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHUHA POCCUICKON U MUPOBOW MaT€MaTHYECKOW HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BEIYHUCICHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH IETbIX YHCel

12 Panmonanbupie umcna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOHM, IPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypaJbHOW cTerneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Cremniens ¢ 11embIM mokaszareneM. CTeneHs ¢ paloHaIbHbIM okazaTeneM. CBoiicTBa
' CTETIeHU

15 CuHyCc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m uncna. JlecSTHUHBIC U HATypaJIbHbIE JOTapH()MBbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHME ONepalud C  JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3ysabpTaTa BEIYUCICHAN

1.8 [TpeoOpa3zoBaHue BbIpaKEHUM

1.9 KommuekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 [lenbie 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [ToxazarenbHble U TOrapuPMUUECKHE YPaBHEHUS

2.5 [lesbie 1 APOOHO-pAIIMOHATLHBIE HEPABCHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEHHBIX ypaBHeHHH. OTpeIeuTeh MaTPUIIBI




OyHKIWH U TpaduKu

Oyukus, cnocoObl 3amanus ¢ynkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHKumm.
3. [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI GyHKIuu. Haumbonbinee u HavMeHblllee 3HAuYCHUE
(GYHKIIMHY Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HaTypajdbHbIM W LEJNbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcuMmntorel rpaduxoB ¢GyHkuuid. CpoiicTBa  (pyHKUHUH,
' HENPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmyia ClI0XKHBIX TPOICHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoaHbIe 31€MEHTAPHBIX (YHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKUMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTErpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaluu HajJ MHOXKecTBaMu. J{narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTB ¥ cTaTUCTHKA
6.1 OrmicaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€ U TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena v MOBEpXHOCTH BPALLEHUS




7.5

KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCThIO M3 1aTeNbCKHM IIEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eometpust; 11 kiacc. yrnyoiaennoe ooyuenue Mepssik AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penakuueit I[Togonsckoro B.E.
OO6111eCTBO C OTPAaHUYCHHONM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo

«ITpocBenieHue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://mouypoku.pd/ bubnuoreka nudpoBoro 06pa3oBaTeIbHOrO KOHTEHTA

https://edsoo.ru/ Equnoe coaepskanue o01ero oopa3oBaHus

http://window.edu.ru/9nexTpoHHast OMOIHOTEKA YICOHUKOB U METOMYECKIX

MaTepUasoB.

https://fipi.ru/ denepanbHBIN HHCTUTYT MEAATOTMYECKUX U3MEPCHUH.



https://моиуроки.рф/
https://edsoo.ru/
http://window.edu.ru/
https://fipi.ru/

http://www.school.edu.ru Karaior «O6pa3zoBaTelbHbIC peCypChI CETH

WNuTtepHeT s o61ero oopa3oBaHUs

https://resh.edu.ru/about T'ocymapcTBennas obpa3oBarenbHas miaThopma

«Poccuiickas QJICKTPOHHAA IIKOJIa»

https://math-ege.sdamgia.ru/ OGpa3oBaTenbHbIH TOPTAI I IOATOTOBKH K

HK3aMEHaM M0 MPOoPHUIbHOIN 1 6a30BOI MaTeMaTHKE.

http://school-collection.edu.ru/ Enqunas xomrekmus Ludposbix

00pa3oBaTEIbHBIX PECYPCOB M0 MaTEMAaTHKeE, M0 Kiaccam, TemaM 1 YMK

http://zaba.ru/ MaremaTnueckue oIUMITHAABLI M OJUMITAAIHbIE 3a1a4H.



http://www.school.edu.ru/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://zaba.ru/
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