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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH M IPEIMETOB T'YMAaHHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHU T€OMETPHUH, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCMHOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpPOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS pacliO3HaBaTh Ha YepTekax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsi UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusAwoTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
TCOMETPUUCCKUMH TMOHATUSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO HM3YyUYCHUS MATEeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

Yriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



IIpaBWJIbHAs IMpPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NHPAMHAA W NPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHsS NIPaBUIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopamMu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl mnockocThio. [loHsATHE MHOrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUs 11apa, METObl TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronbpHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0IJieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATH CYIICCTBCHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYMN;

JIeJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI€ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOIl TEMBbI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHUS 3a/1ayH, BEIOUPATh CIIOCOO pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th  HABbIKAMU  I[IO3HABAaTEJIbBHOM  pediekcun Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThcs, OOCYX AaTb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOZIHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
pelLIeHNnH 337a4 U IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOHO  OMEpUpOBaTh TMOHSATHUSAMH, CBS3aHHBIMH C yIJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pAacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/a, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KJIacCU(UUIMPOBATH ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  OMNEpPUPOBATH  TOHATHSMHU, CBA3AHHBIMM C  CEUCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJIENIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBIIOJIHATH U300pakeHus! GUTYpP Ha TUIOCKOCTH;

e CTPOUTHh CEYECHHUS MHOTOTPAHHUKOB Pa3JIWYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIIATH IJIOIIAIM TOBEPXHOCTEW MHOIOTPAaHHUKOB (IIpU3Ma, NUpamMuaa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUsI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOZHO OMNEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSTH AEHCTBUS HAJl BEKTOPAMM;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUYECKUX BEIUYMH, HNPUMEHSST W3BECTHBIE METOIbI
IIPU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH  IPOCTEUIINE NPOrpaMMHBIE CpPEICTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HH(MPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA HA TMpaKTUKe: CpaBHUBAaTh U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIC MOHSATUS B
mpolecce IOMCKA peleHUusT MaTeMaTUyecku  CcQOopMYyIHpPOBAHHON
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIHN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh TMPEACTABICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OTEPUPOBATH TOHATHUSIMHU, CBA3aHHBIMU C IMHJIMHAPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapom;

e pacro3HaBaTh TeJa BpaileHus (IIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPePhl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O00BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpaIlCHUS;

e BBIYUCIISTh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
IMOTOOHBIX TEN;

e U300pa)kaTh U3ydaeMble (UIYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

e pEIIATh F€OMETPUYECKHE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHSATUAMM, CBSI3AHHBIMA C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

¢ BHIIIOJIHATHh M300paKEHUSI MHOTOIPAaHHUKOB U TeJl BpalleHHs Ipu
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;

e CTPOUTh CEUEHUsI MHOTOIPAHHUKOB W TeJ BpAIleHHs: CEUCHUS UUIMHApA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOCHUS CEYEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYILEeH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKACHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

epelIaTh 3aJadyd HA JOKA3aTeIbCTBO MATEMaTUYECKUX OTHOILICHHU U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATH HU3YYCHHBIE MOHSTHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pealbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUH U TEopeM, ammapata airedpbl, pemarthb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJEHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh IMPEACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00o00111eH1e U cUCTeMaTH3alHs 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckas reOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606H_[eHI:Ie u 17 5
CUCTEeMaTH3aIvsl 3HAaHHUHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMasi, IIOCKOCTh
79 [IpumMeHATh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS W3 HUX NPU PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh U HEPHEHAUKYISAPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunupoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEMHBIA Yroi JBYTpaHHOIrO yria, IpajycHas
Mepa JBYTpaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAHHHMK, BBIOYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTBI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOIOTPaHHUKOB (IHMpamujia, HpU3Ma,
' pSMOYTOJIbHBIN Mapasenenunen, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHMKH,  BbIOMpass ~ OCHOBAaHHUS s
7.8 KJIacCU(pUKaLUHU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKH, MTPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE TPU3MBI, TapajlieenuIe1bl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHIATh MPUHIUIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUIYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXoOXKJAEHUE T'€OMETPHUYECKUX BEIUYMH MO 0Opasiam
WIM alNroOpuUTMaM, MPHUMEHSsSI HM3BECTHbIE AHAIMTUYECKHE METOIbl TpHU
7.12 pellleHnH CTaHJAapTHBIX MaTeMaTHYeCKMX 3ajjad Ha  BBIYHCIICHUE
paccTOsSHUM MEXIy ABYMS TOYKaMH, OT TOYKH O MPSIMOW, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKICHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIM alrOpUTMaM, MPHUMEHSsSI HM3BECTHBIE AHAJIMTUYECKHE METOIbl IpHU

PEIICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3ada4 Ha BBIYHMCICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIUMUCA MPAMBIMU, MCEKIAY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpzia) ¢ MNpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHs B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYpBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(OOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, mNpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKax
[IpumensTe reomerpudeckue (akThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJararllinX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
NpUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensaTs mpocTeiilive NpPOrpaMMHBIE CpPEeICTBA U IIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHIH CTEPEOMETPUIECKUX 3a/1a9
719 [TpuBOANTE HpHUMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTH MOJydeHHBIE 3HAHWS HA MPAKTUKE: aHAJTM3UPOBATh pPealIbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUH, MCCIE0BATh IOCTPOCHHBIE MOJIENIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreOpsl,
pewatb ~ MpaKTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKIACHUEM
reOMEeTPUYECKUX BETHYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTarta
6 I'eomerpust
OnepupoBaTh NOHATHAMU: IMIUHJIpPHUYECKas MOBEPXHOCTh, 0Opa3yrollue
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudunumponaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJI0M, OCHOBAHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHUS,




TreOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MKy IIOMAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS TeJ
BpallcHUs

W3Bnekarb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[TpumensTh reomeTpuueckue (axKThl ISl PELICHHs] CTEPEOMETPHUECKUX
3a1a4, MPEINONaraiiiX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6’I)HCH$ITI), KaKnuUMH CBOI\/JICTBaMI/I OHH
o0JrazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICAa IIPH CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMMOHATHUAMUA: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YIoOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHUE, PACKIIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemats mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aJa4u Ha JOKa3aTCIbCTBO MATEMATHUYCCKUX OTHOIIEHUHA U
HaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HU3BECTHBIC METObIL npu peUIICHU A CTaHAapTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  3JICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4
HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh NPOABJIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCAaJIbHBIC




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOIIECCE MOMCKA PELICHUs
MaTeMaTHu4ecku cHopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyallul Ha S3bIK€ TEOMETPUHU, HCCIEA0BAaTh IOCTPOCHHBIE MOJAEIHU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3aJayd,  CBA3aHHBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEIIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 06 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NMpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, TIapajlIeIbHbIC
U CKpeluBarouyecs npsmble. IlapaienpHOCTP HPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX
IPSAMBIX, NapAUIENBHOCTh HPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEKIY NPSMBIMM B IpOCTpaHCTBE. [lapaienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimme
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasuiesnenumnes,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTHU: TMCPHCHAUKYIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMbIC MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKIY MPSAMOU U IUIOCKOCTHIO, IBYI'PAHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IIIOCKOCTEM: NMPU3HAK MEPHEHIUKYISIPHOCTH JBYX
mrockocrei. Teopema o TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMas W HAaKJIOHHAs NPU3MbI, OOKOBas u
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumnes, npsIMOYToJIbHBIN NMapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnpbHas nupamuja, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBuiIbHBIE MHOTOIpDaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAs TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
NPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAcKa’aAp U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupaMmuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOTI'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPaHHUKOB: pEOpa, aAuaroHanu, yrisl. Iliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,



TeopeMa 0 OOKOBOI MOBEPXHOCTH NPsIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHBI, TE€OpEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMAISIMU ITOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KoOHyc: OcHOBaHME W BepIlIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Tuamerp, IIoaas MOBEpXHOCTH cdeprl. BzanmHuoe
pacnosoxeHue cepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpaleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOuHanuu Ten BpaieHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BeéM mapa u riomazab chepst

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXy IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIuMCIeHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MIPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBAaTh U ONEPUPOBATh IOHATHUSAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POpPMYIHpPOBATH
oOpaTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON WHIYKIINH,
IMPOBOAUTDL AO0KA3aTCIILHBIC pAaCCYXXACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaATh
MOHATHUAMU. MHOXECTBO, IMOAMHOYKCCTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucCaHusd p€ajibHbIX IPOUCCCOB U SIBJICHUU U IIpu pCIICHUHU 3aaa4, B TOM
quclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4y

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJNO0E YHUCIIO,
CTENEHb C LIEJBIM MTOKA3aTeNIEM, KOPEHb HATYPAJIbHOW CTETNIEHH, CTETIEHD C
palMOHATILHBIM MTOKA3aTEeNeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKa3aTelIeM,
JorapupmM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00Iunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAaKOMCTBO C Pa3JINYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBINIOJIHATH BRIUMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
paliOHaJIbHBIX  BBIPAKEHUH;  yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TreoMETpUYICCKad



nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHKCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEpUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpeienuTenb  MaTpULbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMenue ONCprUpoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTCMAaTUUYCCKHUX

3aJlad 1 3aaa4 U3 pa3IMdIHbIX obnacreit HAYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeNEHHbII
UHTErpajl; YMEHHME HaXOAMTh AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIUMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUThb MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIelOoBaHUA (YHKIHH,
HaXOJUTh HAWOONbIIME U HAUMEHbIINE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM arapara MaTeMaTHYecKoro
aHaIM3a; MNPUMEHSTHh MPOU3BOAHYIO JUJISl HAXOXKIACHHUS HAWIy4dlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHUYECKUX H

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




HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIMPOBAHUA C

noMoIbio AU epeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (yHKIUS,
KOMITO3ULMS (DYHKUMH, JTUHEHHas (QYHKIMA, KBagpaTH4yHas (QyHKIus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIBb30BaTh Tpa(uKH 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 Tpaduku (QYyHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JAaCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEJIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apu(pMEeTHUecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, UHTEPIPETUPOBATH
uH(pOpMallKIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AUarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHPOpPMALIMI0 C [OMOIIBIO TabaWIl W  JAuarpaMM; HCCIElI0BaTh
CTaTUCTHUYECKUE IaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UuecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIbIO JUuarpamMm pacCCuBaHUA U JIMHEMHOM perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMH: CIyYaWHBIA OIBIT U CIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIISATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKrX METOJI0B; IPUMEHSThH
GOpMyIBI  CIOKEHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBL, (QYHKIHUW  pacHpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN ISl PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCII0  TIEPeCTaHOBOK; OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3aja4; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTb IOHATHUAMM: TO4YKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYAHA yIJa, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJl, TPEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPAMBIE, MAPAJLIEIBHOCTD U
NEPNCHAUKYIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy INUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY INpPSIMbIMH,
pPacCTOSIHUE MEXKAYy IIJIOCKOCTSMH; YMEHHE HCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INUIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YeCKHe
MOACIIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3aa4n
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'Or'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, Npu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, ImMap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O0BEM KyOa,
NPsIMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, IPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHycCa W IHIMHPA,

napamiCJbHbIE OCH HWIX OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, MU300pakaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOILIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHUs u3y4aeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHE MPOBOAUTH KiaccupuKanuioo Guryp Imo
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeTbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue M0a00UsS, MOAO00HBIE (GUTYPBI;, yMEHUE
pacrmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
oAb, 00BEM) TIPU PEIICHUH 33/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, ILIOHIANb TOBEPXHOCTH), HCHOJIb3YS
U3YYCHHBIC (OPMYJIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
NUpaMUIIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ TApaJUIeNIeIUIe1a, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHue ONICpUPOBATH TIOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOpPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BGKTOPHBII\/’I u KOOp,[[I/IHaTHHﬁ MCTO

AJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JpYTUx y‘IG6HBIX npeaAMETOB

YMeHnue BLI6I/IpaTL HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HWU3YYCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaThb TIPOSBJICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOUM MaTeMAaTHUYECKOW HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJlbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH yPaBHEHHI 1 HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHHH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH



OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HauOobIIero 1 HauMEHbUIETo 3HAaueHUs (QyHKIUHM Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B40527729349926770582792246281479462382890807 257
Bnageney MNpuTuuHa Anekcaxgpa MuxainnoBHa

OeicTevTened C 24.09.2025 no 24.09.2026



http://www.tcpdf.org

		2026-01-26T19:37:28+0500




