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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MNpU  H3YYEHUU
OOyYarONIMMUCST TOHSITHUIHBIX OCHOB I€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TE€OMETpHHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

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

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTE€IbCTB U aJTOPUTMOB
pEILIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JIOKA3aTENIbHBIE PACCYXKJICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TECOMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi padoueit
MPOrpaMMBbI, pacHpeleEHHBIM IO ToJaM OOYYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus  Juis  auddepeHumHaniu  00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPIMBIX, TAPAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaAJUIEIbHBIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOopeMa O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IIJIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHbIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: Nn-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimime mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBwibHas U ycedu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajd, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PAa3jIOKEHHHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTOopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpa3yloImIue TMOBEpXHOCTeH. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpaumieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsITHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMaab chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS LMJIMHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaluiebHBIA TEpPEHOC,
LHEHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYTr MPSIMOiA.
[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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOILJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa MPUMEHEHHE MATEMATHUYECKUX 3HAHWUU I peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKXW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKK MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXKIy TMOHATHUSAMH, (DOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YAaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHNUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

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 MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QOpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NPE3EHTALNN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH  KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BEIIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pemieHWH YYeOHBIX 3a4ad, MNPUHUMATh 1eJdb COBMECTHOU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXJAaTh IMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOMIMI MPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B MPOCTPAHCTBE, MEXIY NPSIMOA U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHMS]I MHOTOI'PAHHUKOB PA3JIMUYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIECHUUA U
HaXOXKJEHUE T'€OMETPUUYECKHUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e IMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh U3YYCHHbIC MOHSTUS B
npolecce IMOMCKAa PEelIeHHsT MaTeMaTH4eckH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelaTh MPaKTUUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IUIMHIPUYICCKOM,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CTIIOCOOBI MOTYYESHHS TEJ BPaICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBSA3aHHBIMUA C KOMOWHALMSMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTI00HBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXKAY MPAMBIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpaICHUS MPU
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

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

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpOllECCE IMOUCKA  pElICHUs
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOW  NPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoOe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
CUCTeMaTH3alusl 3HAaHUH
O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero oopa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a/1ad
73 OnepupoBaTh MOHATHAMU: TMAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIia, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PAaHHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, MPaBHIIbHBIH MHOTOIpaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (MHMpamulia, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUIIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METOJI CIIe/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBITOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO obOpasnam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEeIICHHH  CTAaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSMBIMU
Pemate 3a7aun Ha HAaXOXKJAECHUWE T€OMETPUUYECKUX BEIMYMH MO oOpasnam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMABI IpH

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BBIYHMCICHHE YIJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupaMuia) ¢ TMpUMEHEHUEM (OpMYyJ, BBIYHUCISATH COOTHOIICHHS MEXKITY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCb U
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (PuUrypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKaxX
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEAIoiararolluX HECKOJbKO IIaroB pELICHHS, €CJIH YCIOBHS
MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe
718 [IpumensTh mpocCTeilliie MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIICHUHN CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOIUTE HpUMEpPbl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA NMPAKTUKE: aHAJH3UPOBATh peajbHbBIC
CUTYaIlU{ ¥ MPUMEHSITh U3yYCHHBIC TTOHITHS B MPOIIECCE IMOMCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE MOJEIU C
MCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3aJadd,  CBSA3aHHBIE C  HAXOXKJICHUEM
TE€OMETPUUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBaHust
pe3yJjbTara
6 ['eomerpust
OnepupoBaTh MOHATHAMH: HUJIMHAPUYECKas MOBEPXHOCTh, 00Opa3yoIne
6.1 WIMHIPUYECKON TIOBEPXHOCTH, IIWIIMHIpP, KOHUYECKass TOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEIl BPAIICHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh NMOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIATM  MOBEPXHOCTEH TN  BpallICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIECAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUSI MKy IIOMIAJISIMH ITOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aeMmble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalIeHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEAINoaraloluX HECKOJbKO IIIaroB pEIIEeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO}KCHI/ISI BCKTOpa Ha 4YucCio, O6”I)$[CH$[TI), KaKnuMn CBOﬁCTBaMH OHHU
o0azaroT

HpI/IMeHHTb MMpaBUJIO MTapaJuICJICIIUIICa IIPH CIIOKECHUHN BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJiropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu PEHICHUA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H©  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a1a4d

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHUS HA MPaKTHKE: aHAJIW3UPOBaTh pealbHbIE




CUTYyallMU ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHU4ecKu cPopMyIUPOBAHHOMN MPOOIEMbl, MOJECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonaTue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€e pacnoio;keHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, TIapalIeIbHbIC
W CKpemuBarouecs npsMsle. [lapamienbHOCT, MNpsAMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MNapajUIeJbHBIX IulocKocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: TMCPHICHAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE NapaJlIeIbHbIE U MEPIEHIUKYISPHBbIE K IUIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEepPHEHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa IByrpaHHOro yria. [lepneHaukymsp u HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTIOI'DAHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenumes, mpsIMOYTOJIbHBIN Mapajjienenunesa u
ero cpoiictBa. [lupammna: N-yronbHas nupamuaa, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAs MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTPUU B nupamMuiax, napajjiejacnuicaax, IMpaBUJIbHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IOJTHOMW MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KkoBOil MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIbHOM NHpaMHUIbI, TEOpeMa O IUIOUIAJNA YCECYEHHOM INUPaMHIBI.
[Tonsitue 06 00bEMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBas IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM IUINMHIPA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXO/AAIIEE Yepe3 BEPIIMHY), CEUSHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHCcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHas cucTteMa KOOpAWMHAT B HpocTpaHcTBe. KoopauwHAThl BEKTOpA.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a7a4




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 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCIICHUU 3aaa4, B TOM
quclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEHb C IIeJIbIM MO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM TMOKa3aTeseM,
JorapupM YHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JeNuTeNlh W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUMCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpasoBaHus APoOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH;  yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCIaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMNPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHHUA MAaTCMAaTHYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOoro
aHamu3a; MPUMEHATh MPOU3BOJHYIO U HAXO0XKJIEHHs HAWIydlIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




MHTETpasa; MPUBOAUTH MPUMEPHl MaTEMaTHUYECKOrO MOJAETUPOBAaHUS C

oOMOIIbI0 AU PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMSA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKINH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(GUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATH BBIPAKEHUS, YPAaBHEHMsS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBAOMNOAOOHOCTh pPE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHUEe H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMAlLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPaUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIIydalHOE

cOOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
(GOpMyITBI  CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposiTHOCTH, hopmyny beprysmm, koMOMHaTOpHBIC (AKTBI U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIMHA  pacHpeleNieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN JJIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MIPSAMBIC, MapaUIeIbHOCTD U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IJIOCKOCTSMU; YMEHHME HUCIIOJIB30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSAMU: IJIOMEAAb (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSIMOYTOJIBHOTO  MTapaJuIeyIeTuIieia, NUPaMUIbI, TPHU3MBI, [HWIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, MWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILICHUS TPU
peIICHUN 3a]la4; HAXOJWUTh T'COMETPHYSCKHUE BEIWYMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(mmuHA, Yroil, IMIIOMAgh, OOBEM, IUIIOMIATh TOBEPXHOCTH), HUCHOJIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TIApaJUICNICITUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIfI n KOOp)II/IHaTHLII\/'I METOA
JJI pEeHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTUX yqe6HHx nmpeaMETOB
YMeHue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB6HHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
17 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie n 1poOHO-palOHANbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

211 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaennTeab MaTpUIlbl
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC S€eMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero ¥ HauMEHBIIEro 3HaueHUs (QYyHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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