Pabouasi nporpaMma no reoMeTpuu
10-11 kaaccsl

MNOACHUTEJbHAS 3AIINCKA

Pabouast mporpamma yuebHOro Kypca «l['eomerpusi» 0a3oBoro ypoBHs s oOywaromuxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DenepanbHOro rocyaapCcTBEHHOTO 00pa30BaTENLHOTO CTAHIAPTA CPEIHETO
obmiero oopazoBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHU, IPEIBIBISIEMBIX K MATEMATUYECKOMY
00pa30BaHUIO, U TPATUIMN POCCUHCKOTO 0Opa3oBaHus. Peamusammst mporpaMMbl 00eCIIEYHBACT OBJIAJICHHE
KITFOYEBBIMH KOMTICTCHIIMSIMH, COCTABJISIFOIIMMH OCHOBY JUISI CAMOPA3BUTHSI M HENPEPBIBHOTO OOpa30BaHUS,
[[EJIOCTHOCTh OOIEKYIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUarOIIHXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yuyeOHOTO Kypca TEOMETpPHHM Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHs 0O0yCIOBIIEHA
MPaKTUYECKOW 3HAYMMOCTBbIO METAalpPEeIMETHBIX U MPEIMETHBIX pe3yabTaToB OOy4YeHHs] TE€OMETpPUHM B
HaIpaBJIEHUU JINYHOCTHOTO pa3BUTHUs oOyuarouiuxcs, (GopMHpoBaHUS (DYHKIMOHAIBHON MaTeMaTH4eCKOU
IrPaMOTHOCTH, M3y4YeHMs] JApYyruxX Y4eOHbIX JUCUMIUIMH. Pa3Butue y oOydaroomuxcss MNpaBUIbHBIX
MIPEJICTaBICHUM O CYIIHOCTU U MPOMCXOKJICHUH T'€OMETPUUYECKUX aOCTPaKIMii, COOTHOLIEHUH PEATbHOTO U
UJICAIBHOTO, XapaKTepe OTPaKEHHUSI MATEMATHYECKOM HAyKOH SIBJIEHUH M IIPOLIECCOB PEAIBHOIO MUPA, MECTE
TF€OMETPHUH B CHCTEME HayK M pOJIM MaTeMaTH4YE€CKOr0 MOJEIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTHKE
CHocoOCTBYeT (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS YYalUXCA, a TaKKe KauyeCTB MBIILICHHUS,
HEO0OXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTCsl OMHUM K3 0a30BBIX IMPEIMETOB Ha YPOBHE CpeJHEro oodiiero oopazoBaHus, Tak
KaK 00ecreyrBaeT BO3MOXKHOCTh M3YYEHMsI KaK JUCIMIUIMH €CTeCTBEHHO-HAYYHOW HANpaBICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe wbIIIIeHHE, (QopMUpyeMOe TpU H3IYYCHUH OOYYAIOIIUMHUCA TIOHSATHHHBIX OCHOB
TEOMETPUM U NMOCTPOCHHMM LETMOYKU JIOTUYECKUX YTBEP)KICHUM B XOJE PEIICHUS I€OMETPUYECKHX 3a/ad,
YMEHHME BBIIBUIaTb W OINpPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS IPU PEUICHUM 3a1ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO pOJIb BO BceX 00JacTix
NeATeNbHOCTH YesoBeka. OpHeHTalMsl 4eJI0BEeKa BO BPEMEHH U MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHUE €ro
COLIMANIBHOTO OBITHS, (JOPMa OTPAKEHUSI OKPYXKAIOIIEr0 MUPA, YCIOBUE YCIEUIHOTO MO3HAHUSA U aKTMBHOTO
npeoOpa3oBaHus JeicTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMH OOpa3aMH OObEIUHSAET pa3Hble
BU/Ibl y4EOHOM U TPYOBOM NESTEIBHOCTH, ABISETCS OJHUM M3 NPO(PECCUOHANIBHO BaXKHBIX Kau€CTB, I0O3TOMY
aKTyalbHa 3a7aya (GOpPMUPOBaHUS y OOYUYaIOIIMXCSl NMPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTH
00pa3HOTr0 MBIIUICHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IOATOTOBKE K MPAKTHUECKOW IEATEIbHOCTH IO
MHOTHM HaIpaBJICHUSIM.

Ilenp ocBoeHust mporpammel ydeOHOro kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOy4deHHs —
oOmieoOpa3oBarenbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOydarolmuxcs depe3 obOecreueHHe BO3MOKHOCTH
NpUOOPETEHUST U UCIOJIb30BAHUS CUCTEMAaTHUYECKUX TEOMETPUUYECKMX 3HAHUM W JeMCTBUH, crenn(UYHBIX
r€OMETPUH, BO3MOKHOCTH YCIEUIHOTO MPOJOJKEHHsI 00pa30oBaHUs MO CHELMAIbHOCTSAM, HE CBSI3aHHBIM C
IIPUKJIAIHBIM MCIIOJIE30BAHUEM I'€OMETPHH.

IIporpamma o reomeTpuu Ha 6a30BOM ypOBHE IpeAHa3Ha4YeHa /I 00y4aroIuXcs CpeJHeN 1IKOJIbI, He
UCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHHH HA ypOBHE OCHOBHOIrO oOmiero oOpazoBanus. Takum oOpas3om,
oOyyaronuecss Ha 0a30BOM YpOBHE [JOJDKHBI OCBOMTH OOIIME MaTeMaTHYecKHe YMEHHMs, CBSI3aHHbBIE CO
crnienn (UKol reoMeTpuu U HEOOXOIUMBbIE JJIS )KU3HU B COBpeMEHHOM oliectBe. KpoMe 3T0ro, OoHM UMEIOT
BO3MOKHOCTh H3Yy4YHTh TE€OMETpHIO OoJiee TIIyOOKO, €Clii B JalbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B
reOMETPUYECKUX 3HAHUSAX B IPOPECCUOHATBHOM JIETETLHOCTH.

JlocTIKeHHe 1M OCBOEHMsI MPOrpaMMbl OOECIeUMBAETCSl PELICHHEM COOTBETCTBYIOIIUX 3ajad.
[TpuopurteTHBIMH 3aJJauaMK OCBOEHUS Kypca «I'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e hopMUpOBaHME TMPEJICTABIECHUSI O TEOMETPUM KaK 4YaCTH MHUPOBOH KYJIbTYpbl M OCO3HaHUE €&
B3aUMOCBSI3U C OKPYXAIOLUIUM MUPOM;

e hopMUpOBaHME TMPEJICTABICHUS] O MHOTOIPaHHMKAX M TeJlaX BpaIleHUs KaK O BaXHEWIIMX
MaTEMaTHYECKUX MOJIENSIX, O3BOJISIOUINX ONKMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPY)KAIOLIET0 MUPA;

¢ hopMUpOBaHHE YMEHHUS PACIO3HABATh HA YEPTEXKaAX, MOJEIAX U B peaIbHOM MUPE MHOTOI'PAaHHUKH U
TEJa BpaLICHMS;



® OBJIAJICHUE METOJIAMH PEIICHHS 33a]]a4 Ha MOCTPOSHHSI Ha H300paKEHUSAX TPOCTPAHCTBEHHBIX (PUTYD;

.(bOpMI/IpOBaHI/IC YMCHHA ONICPpUPOBATH OCHOBHBIMU ITOHATUSAMH O MHOT'OI'PAHHUKAX W TCJIaX BPAIICHHUA
1 UX OCHOBHBIMHU CBOfICTBaMI/I;

® OBJIA/ICHUC AJI'OPUTMAMU PCUHICHUA OCHOBHBIX THUIIOB 3ajady; q)OpMI/IPOBaHI/Ie YMCHHA MPOBOJUTH
HECJIOXKHBIE JI0KA3aTEJIbHBIE pPAacCy)KJIEHUS B XOJE pELIECHUs CTEPEOMETPUYECKHX 3a7ad U 3ajad C
IIPAKTUYECKUM COJEPKAHUEM;

®Pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH OOyJaromuxcs, MO3HABaTEIbHON
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMGHI/II;'I, KPUTHUYHOCTH MBIIIJICHHA

¢ hopMupoBaHre (QYHKIHOHATHHOW TPAMOTHOCTH, PEJICBAaHTHON T'€OMETPHH: YMEHHE paclO3HaBaTh
MMPOSABJICHUA T'COMCTPUICCKUX HOH?ITI/II>'I, 00BEKTOB U 3aKOHOMepHOCTCﬁ B pCAJIbHBIX KU3HCHHBIX CUTyallusaX U
IpU M3YYEHUM JIpYIrMX Y4YEOHBIX IPEAMETOB, IIPOSBIEHUS 3aBUCHUMOCTEM U 3aKOHOMEPHOCTEM,
(bOpMy.]II/IpOBaTI) HX Ha A3BIKC I'COMCTPUH U CO34aBaTb I'COMCTPUUCCKUC MOACIIHU, IMPUMCHATH OCBOCHHBIHN
FGOMGTpH‘-I@CKI/II\/’I amnmapar jid pCelCHUA MNPAKTUKO-OPUCHTUPOBAHHBIX 3a4da4, HWHTCPHIPECTUPOBATL U
OLCHUBATDH MOJYUCHHBIC PE3YJIbTATHI.

OTnMuuTEeNbHON 0COOEHHOCTBIO MPOTPaMMBI SIBJISETCS BKIIOUEHUE B KypC CTEPEOMETPUU B Hayaje ero
HU3YyUCHUA 3aJa4dy, pelIacMbIX Ha YPOBHC HWHTYUTUBHOI'O IIO3HAHUA, U OHpGI{GHéHHBIM 06p330M
OpraHnu3oBaHHasA pa60Ta Haag4 HUMHU, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTUYCCKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHNS], CTUMYJIMPYET IPOTEKaHUE MHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAJbHEUIIEMY H3Y4YECHHIO
npeaMera.

[Ipennourenue oTHA€Tcs HATIATHO-KOHCTPYKTUBHOMY METOJYy OOYydYeHHUs, TO €CTh TEOpETHYECKHE
3HAaHUSI HWMEIT B CBOEH OCHOBE YYBCTBCHHOCTH HpeHMeTHO-HpaKTquCKOﬁ ACATCIIBbHOCTH. PazButne
MIPOCTPAHCTBEHHBIX MPECTABIECHUI y YUalIUXCsl B Kypce CTEpEOMETPUU MTPOBOAMUTCS 3a CUET pelIeHUs 3a1a4
Ha CO3J[aHHME MPOCTPAHCTBEHHBIX O0pa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3zaMu.
Coznanne oOpa3a MPOBOJUTCS C OMOPOM HA HAIJISIAHOCTb, a OINEpUpOBaHHME 00pa3oM — B YCIOBHSX
OTBJICHCHUSA OT HArJIAAHOCTHU, MBICJICHHOT'O U3MCHCHHA €TI0 HCXOAHOT'0 COACPIKAHUS.

OcHOBHBIE conepxarenbHble JUHUU Kypca «['eomeTtpum» B 10-11 kmaccax: «MHOTOrpaHHUKWY,
«[IpsiMble M MJIOCKOCTU B MpOCTpaHCTBe», «Tena BpamieHus», «BekTopbl U KOOPAWHATHI B MPOCTPAHCTBEY.
dopmMupoBaHuE JOTHYECKHX YMEHHMH pacrpelensieTcs He TOJBKO MO COJEp>KaTEeNbHBIM JMHUSM, HO U IO
rojaMm oOy4eHUsI Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus.

Copnepxanne oOpa3oBaHHs, COOTBETCTBYIOLEE TMPEAMETHBIM pe3yabTaTaM OCBOEHHs paboueit
MPOrpaMMBbI, pacHpeesEHHBIM M0 TojJaM OO0y4YeHHs, CTPYKTYpUPOBAHO TakuM 00pa3oM, uTOObl OBJIaJIEeHUE
FEOMETPUUYECKUMH TOHSATUSMU U HaBBIKAMHU OCYIIECTBJSUIOCH IIOCJIENOBATEIBHO U TMOCTYNATEIbHO, C
coONI0OICHUEM TMPUHIMIA PEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIOYAIHCH B OOMIYI0 CHCTEMY
reOMETPUUECKUX TMPEACTaBICHUI O0O0ydaloIuxcsi, pacmupsis ©u yrayonsas e€, o0pasys mpodHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Heaenmo B 10 kitacce u 1 yac B Hexenmto B 11 knacce, Bcero
3a 1Ba roja ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IIJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHS CTepeoMeTpuu. Touka, npsMmas, IUIOCKOCTb, HpocTpaHCTBO. IloHsATne 00
AKCHOMAaTUYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, IapaulelIbHbIe U
CKpeuuBamomuecs npsaMsle. [lapamienbHOCTs NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IApAJICIIbHBIC
IIpsIMBIE B IIPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX IPSIMBIX; MAPAJUIEIBHOCTh NPSIMOM M INIOCKOCTH. YTJIBI €
COHAIIPABJICHHBIMA CTOPOHAMHM; yroJ MEXJy INpsSMBIMH B IIpocTpaHcTBe. [lapajuieapbHOCTH INUIOCKOCTEN:
napajuiesIbHbIe TUIOCKOCTH; CBOMCTBA MapalieNbHBIX IIIOCKOCTEH. [IpocTeiime mpocTpaHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTU: TE€Tpa3p, KyO, napasuiesenurie]l; HOCTPOCHUE CEUEHUH.

[lepneHMKYIAPHOCTD NMPSMOM U IUIOCKOCTHU: NEPHEHAMKYISPHBIE NIPSIMBIE B NPOCTPAHCTBE, HMPSAMBIE
NapajuleIbHbIE U NEPIEHANKYISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPHEHAMKYIAPHOCTH IPSIMOM M INIOCKOCTH,
TeopeMa O NPsIMOM MEpPHEHIUKYISIPHOW IIIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJ MEXAY NpPSIMOW H
IJIOCKOCTBIO; JBYIPaHHBIM yroj, JWUHEHHBIM yroja JIBYrpaHHOro yria. llepneHaukynsp ¥ HakJIOHHBIE:
paccTosiHHE€ OT TOYKHM JI0 IUIOCKOCTHM, PAcCTOSIHHE OT MpsMOM /0 IUIOCKOCTH, MHpOeKuus (urypsl Ha
IJIOCKOCTB. IlepnenauKyIspHOCTh MJIOCKOCTEN: PU3HAK MEPIICHANKYIISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o
TPEX NEPIEHIUKYIISPAX.

MHOrorpaHHHMKHU

[loHATHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOTPAaHHHKA, BBIIYKJIBIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEpTKa MHOTOrpaHHMKa. [Ipm3ma: N-yrosibHas npusma; I'paHHM U OCHOBAHUS IPU3MBI,
npsiMasi 1 HaKJIOHHAs pU3Mbl; OOKOBas U MOJHAs MOBEPXHOCTh NMpu3Msbl. [lapamnenenunen, npsMoyroiabHbIN
napajuienenunes U ero cpoWcrBa. [Impammma: N-yrosibHas nupaMyja, TPaHd M OCHOBAHWE IHPaMUIbI,
OOKOBasi M TOJHAS MOBEPXHOCTh MHUpPAMUbL; MPaBWIbHAS M yCEUEHHAs MUpaMuja. DJIEMEHTHI MPU3MbI U
nupaMuipl. [IpaBriibHBIE MHOTOTPaHHUKH: TOHATHE MPABWJIBHOIO MHOTOTPAaHHUKA; MPAaBWIbHAS NPHU3Ma U
[IpaBUJIbHASI MUPAMK/IA; IPaBUIIbHAS TPEYroJibHas MUpaMUIa U IMpaBUIbHBIA TeTpa’ap; KyO. [IpencraBnenue
0 NpaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, NOACKa’aAp U nkocasap. CedeHns MpU3Mbl U TUPAMUIBL.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHsS OTHOCUTENIBHO TOYKH, HPSIMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPHH B IUPAMHUJAX, apajuIeICIUIIeIaX, IPABUIbHBIX MHOTOIPAHHUKAX.

Beruncienue 31eMeHTOB MHOTOIPaHHUKOB: pé0pa, AuaroHanu, yrisl. Ilnomaas 00koBOI NOBEPXHOCTH
Y TIOJTHOM TIOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAlb OCHOBAHHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTU MPSIMOU
npusmbl. [liomane GOKOBOM MOBEPXHOCTH M NMOBEPXHOCTH MPABUIIBHOM MHMpaMH[bl, TEOpEMa O ILUIOLIaau
yceuéHHol nupamubl. [lonstue 06 o6béMe. O0bEM MUpaMU/Ibl, IPU3MBIL.

IlonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOLIAJAMHU IOBEpXHOCTEH, 00bEMamMu
OI0OHBIX TEIL.

11 KJIACC

Tesia BpanieHust

[unuuapuyeckass MOBEPXHOCTb, 00pa3yrolue LHUIMHIPUYECKON MOBEPXHOCTH, OCh LMJIMHIPUYECKOMN
noBepxHocTU. L{unuuap: ocHoBaHMsS M OGOKOBas MOBEPXHOCTb, 00pasylollas M OCh; IUIOLAJb OOKOBOM WU
IIOJIHOM IOBEPXHOCTH.

KoHnnueckass moBepxHOCTb, 00pa3yrolle KOHMYECKOM IMOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: OCHOBaHME U BepIIMHa, oOpasymolias M OCh; IUIOMIAJb OOKOBOW M TMOJHOH
MOBEPXHOCTHU. Y CeUEHHBIA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBast TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, JUaMeTp; IMJOLIaab MOBEPXHOCTH cdepbl. BzaumHoe pacnosoxeHue
cdepsl U IIOCKOCTH; KacaTelbHasl IJIOCKOCTb K cepe; MmIomaab chepsl.

N3006pakeHue Ten BpallleHHsl Ha MI0CKOCTH. Pa3BépTka UIMHAPA U KOHYCa.

KomOuHanuu Ten BpaiieHuss 1 MHOTOIpaHHMKOB. MHOTrOrpaHHMK, ONUCAHHBIA 0KO0JI0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK, WJIM TEJIO BPAIICHNUS.

[Tonstue 06 oO0béMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTrOJIHHOTO
napasenenunena u ciueacTsus u3 He€. O6bEM nunMHIpa, Konyca. O0bEM I1apa U Iomaab chepsl.

[TonoOusie Tena B mpocTpaHcTBE. COOTHOHIEHUS MEXKIY IUIOMAASIMU TOBEPXHOCTEH, 00BEMaMu
M0I00HBIX TEN.

Ceuenuss mwinHApa (MapajuleIbHO W TMEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca (mapajiesibHOe
OCHOBAHUIO U IIPOXOJILEE YEPE3 BEPILNHY), CEUEHUS 11apa.



BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctu u B mpoctpancTBe. ClioskeHHe U BRIUUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucao. PasnoxeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM BekTopaM. [IpaBuio mapannenenunena. Pemenue
3a7a4, CBSI3aHHBIX C MPUMEHEHUEM IPaBHI ACUCTBUI ¢ BeKTOpamu. [IpsAMoyrosibHas cucremMa KOOpAHHAT B
npoctpanctBe. Koopauuarel Bektopa. lIpocreitiune 3agau B KOOpAMHATax. YIOJ MEXIYy BEKTOPaMmHu.
CkansipHO€ MPOU3BEICHUE BEKTOPOB. BhiuncieHue yrioB Mexay NpsSMbBIMU U TUIOCKOCTsIMU. KoopnuHatHo-
BEKTOPHBINA METO/JI ITPU PELIEHUN FEOMETPUUECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE  pe3yNbTaThl ~ OCBOCHHS  IpOrpaMMbl  ydeOHOro  mpenmera  «MareMmaTukay
XapaKTepU3YIOTCS:

I'paxxnanckoe BocuTaHue:

c(hOpPMUPOBAHHOCTHIO IPAKIAHCKOM TIO3UIIMU O00YUaIOIIEeT0oCsl KaK aKTUBHOTO M OTBETCTBEHHOTO 4JICHA
POCCUHCKOTO 0O0IIecTBa, MPEJACTaBICHUEM O MaTeMAaTHYEeCKMX OCHOBaX (YHKIIMOHUPOBAHUS PAa3TUYHBIX
CTPYKTYp, SIBICHHMH, Mpolenyp TpaxaaHCKoro oOmiectBa (BbIOOpHI, OMNpPOCHl M IMp.), YMEHUEM
B3aMMO/ICHICTBOBATH C COIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMHU U HA3HAYCHUEM.

IMaTpuoTHyecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTBIO POCCHUHCKOM TIpaKJaHCKOM HIEGHTHMYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCHMCKOM MaTE€MaTUKH, UEHHOCTHbIM OTHOIIEHHEM K JIOCTHXKEHHSIM POCCHUHCKHX
MAaTE€MaTUKOB M POCCHICKOW MAaTeMaTHYECKOM IIKOJIbI, K HMCIOJb30BAHUIO ATHUX JOCTHXKEHUH B APYrUX
HayKax, TeXHOJIOTHUAX, chepax YKOHOMHKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH POCCHUUCKOrO0 Hapoaa; C(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, ITHUYECKOrO0 IMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUN HAYKH U
JeSITeIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHE YCTOMYUBOTO Oy TyLIETo.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHHEM K MHPY, BKJIKOYAs OSCTETHUKY MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, PELICHHM, pacCyXJIeHUI; BOCIPUUMYUBOCTBIO K MaTEeMaTHUYECKUM acleKTaM pPa3InyHbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHMSI MPUMEHSITh MaTeMaTH4ecKhe 3HaHHWS B HWHTEpecax 3J0pOBOrO U
Oe3omacHoro 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3/0POBBIO (30pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATUNH U OTIbIXa, pEryispHas Qu3uyeckas aKTHUBHOCTD); (PU3HUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03JOPOBUTENIBHOM JEATENBHOCTHIO.

TpynoBoe BocnuTaHue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUs; MHTEPECOM K pa3lnyHbIM chepam
npodeccuoHaNbHOM AESITEeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON U €€ MPUIIOKEHUSMHU, YMEHUEM COBEpILATh
OCO3HAHHBII BbIOOP Oyayiiei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI; TOTOBHOCTHIO
U CIOCOOHOCTHIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpPa30BAHUIO HA TMPOTSHKEHUU BCEU KU3HMU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUYECKUX 3a7a4 MaTeMaTH4YE€CKO HAPaBICeHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO HKOJIOTHUYECKON KYyIbTYphl, TOHUMAHUEM BIIUSHUS COIHAIBHO-DPKOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHME TMPHUPOJHON H COIMAIBHON Cpebl, OCO3HAaHHWEM TI00aIbHOTO XapakTepa
9KOJIOTHYECKUX MpoOJieM; OpUEHTaluel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU Ui pelIeHus 3aaad B
obnacTu OKpyXKarwmleld cpeabl, MIAaHHPOBAaHUS MOCTYIKOB M OIIEHKHM WX BO3MOXHBIX TMOCIEICTBUN IS
OKpYKarollen Cpeibl.

I{eHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHON MPAKTUKK, TOHMMAHUEM MaTeMaTHUYeCKON HayKu Kak chepbl 4eloBEYEeCKOW AeATeIbHOCTH,
9TanoB €€ pa3BUTUS W 3HAYUMOCTH [JIsl PAa3BUTHS LMBWIM3AIMHU; OBJIAJICHUEM SI3BIKOM MAaTeMaTHKUd U
MAaTEMAaTHUYECKOM KYJIbTYpOW KaK CPEJCTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYILECTBISATh IPOEKTHYIO W
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MeranpeaqMeTHble  pe3yibTaThl OCBOGHHMSA TPOrpaMMbl  y4eOHOro mpeamera «MaremaTtuka»
XapaKTEpPU3YIOTCSl OBJIQJACHUEM YHUBEPCAJIBHBIMU HO3HAGAMENbHBIMU  OCUCMEUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1)  Vwuusepcanvuvie nosnasamenwvuwle Oelicmeus, obecneuusaiom — opmuposanue  6A308bIX
KOZHUMUBHBIX NPOYECco8 00y yalowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOue20 Mupa, npumeHeHue
JIO2UHECKUX, UCCIe008AMeNbCKUX Onepayuil, yMmeHull pabomams ¢ ungopmayueti).

Ba3oBble Joruveckue aeicTBUA:

®BBISIBIIATE M XapPaKTEPU30BATh CYIICCTBEHHBIC IPU3HAKA MaTeMaTHYECKUX OOBEKTOB, IOHSTHH,
OTHOIICHUA MEXIY TMOHATHAMH, (OPMYIHPOBATH OIPENCIICHUS TOHITHN; YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIACCH(PHUKALNU, OCHOBAaHUS [T 0000IICHUS M CPABHEHUSI, KPUTEPUH MTPOBOANMOTO aHAIIN3A;

® BOCIIPHHUMATh, ()OPMYIIMPOBATH U MPEOOPA30BBIBATH CYXKJICHHS: YTBEPAUTEIbHBIC H OTPULIATEIILHBIE,
€IMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

® BEISIBJIATh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOpeYHs B (akTaX, IaHHBIX,
HAOJIOIEHUSAX U YTBEPKACHUSX; TIPEUIaraTh KPUTEPUH ISl BBISIBIICHHST 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;

® JIeTIaTh BBIBOJIBI C MCTIOJIH30BAHNEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX W WHAYKTHBHBIX YMO3aKIIIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHU;

® IPOBOJIUTH CAMOCTOSATENBHO JOKAa3aTeIhCTBA MAaTEMaTHUECKUX YTBEPXKACHWUH (NpsIMBIE W OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOIWTH TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBO/JIBI,

® BEIOMpATh CIIOCOO peleHusl yueOHO! 3a/1a4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUs], BBIOUPATH
HanboJIee TOAXOIAINN C YYETOM CAaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBaTesbcKue 1eHCTBUS:

® IICTIOJIF30BaTh BOIPOCH! KaK MCCIIENOBATEIbCKIUI WHCTPYMEHT TO3HAHUS; (DOPMYIHPOBATh BOIIPOCHI,
bUKCHpYOIHEe MPOTHBOPEUNE, MPOOIeMy, YCTaHABIMBATh HWCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEI0BAHUE [0 YCTAaHOBJICHUIO
OCOOCHHOCTEl MaTeMaTHUYeCKOTO OOBEKTa, SBJICHMS, NPOIecca, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMY;

® CaMOCTOSITEIbHO  (OpPMYIMPOBaTh OOOOIIEHHST W BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHOIO
HaOJI0/ICHU S, KCCIIEI0BAHUS, OLICHUBAThH JOCTOBEPHOCTD MOJIY4YEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IICHHUIA;

® [[POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIIECCa, a TaKXKe BBIIBUraTh MPEAINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBLISIBIISITH JIEDUIIUTHl MHPOPMAIIMH, JAaHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOIPOC U JJISl PEIICHUs
3a/1a4u;

¢ BEIOMpATh MHPOPMAINIO U3 UCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATh, CHCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

® CTPYKTYpUpOBaTh HH(POpPMAIMIO, TMPEACTaBIATh €€ B pa3iuuHbIX (opMax, HIUTIOCTPUPOBATH
rpagu4ecKu;

® OIICHUBATh HAJIEKHOCTh HH(POPMAIUH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvhvie KOMMYHUKAMUGHbBLE Oelicmaus, 00ecnedusaom c@hopmuposaHHoCmy COYUALbHbIX
HABLIKO8 00YYaAIOUWUXCAL.

OO0wmenne:

® BOCIIPUHUMATH U (POPMYIHUPOBATH CYKIEHUSI B COOTBETCTBUH C YCIOBHUSIMU U LIETISIMU OOIIECHUS; SCHO,
TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJTy peleHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTarT;

®B X0Jic 00CYKIEHHUs 3aJaBaTh BOIPOCH MO CYLIECTBY OOCYXJIae€MOW TEMbI, MPOOJIEMBI, periaeMoit
3a/lauM, BHICKA3bIBATh HJIEH, HAIICJICHHBIE HA TOWCK PEIICHUS; COTIOCTABIISITH CBOM CYKICHHS C CYKICHHUSIMHU
JIPYTUX YYacTHUKOB JAHaliora, OOHapyKHBaTh pa3jiMuMe M CXOJICTBO TMO3WIIHN; B KOPPEKTHOH Qopme
(hopMyITUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

®[IPE/ICTABIATh  PE3yAbTAThl  pEIICHHsS  3aJa4yd, OKCIEPHUMEHTa, HCCIENOBaHUS,  IPOEKTa;
CaMOCTOSITEJILHO BEIOMPATh (hopMaT BHICTYIUIEHUS C YUETOM 3aj1ay MPEe3eHTAluU U 0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:



® IOHUMATh M HCIIOJIB30BaTh MPEHMYIIECTBA KOMaHAHOW M MHIMBHIYyaJIbHON PabOTHI MPH pEIICHUH
y4eOHBIX 3a/la4; MPUHUMATH IeJIb COBMECTHOM JAEATENHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMU
paboThl, pacpeaensaTh BUAB padoT, JOTOBAapUBATHCS, 00CYXKAATh MPOLECC U Pe3ylbTaT padoThl; 06001IaTh
MHEHHS HECKOJILKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX (hopMax paboTel (00CYX)ACHHS, OOMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U HHBIC),
BBITMIOJIHATh CBOIO YacTh pabOThl M KOOPIMHHPOBATH CBOM JACUCTBUS C JAPYIMMH UWICHAMH KOMAaH[BI;
OILICHUBATh KAa4eCTBO CBOETO BKJAJa B OOIMIMU MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM YYaCTHUKAMU
B3aUMO/ICUCTBHSL.

3) Yuusepcanvuvie pecynsamusnsvie oeiicmeus, 0becneuusaiom Gopmuposane cMulCio8blX YCMAHOBOK
U HCUSHEHHBIX HABBIKOG TUYHOCIUL.

Camoopranu3anus:

® COCTaBJISATH IUIAH, aJITOPUTM PELICHHS 33a4H, BRIOUPATh CIIOCO0 pElIeHus ¢ y4ETOM UMEIOIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb:

®BJA/ICTh HABBIKAMH TI03HABATENBHONW pe(IeKcHn Kak OCO3HAHMS COBEPIIAEMBIX JIEHCTBHH U
MBICTIUTEIBHBIX MPOIECCOB, MX PE3YIIBTATOB; BIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca 1
pe3ysbTaTa peneHus MaTeMaTHYeCKOU 3a1a4H;

® IPEIBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPU PEIICHUH 3a]1a4d, BHOCUTh KOPPEKTHUBHI B
JEeATETbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHCHHBIX OMMOOK, BBISBIICHHBIX TPY/IHO CTEH;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa IIETM W YCIOBHSIM, OOBSCHATh NPUYHHBI JOCTIDKEHHS WA
HEIOCTIKEHHS PE3YJIbTATOB JIESITEILHOCTH, HAXOIUTh OIMIUOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJbTATHBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, TIPsIMasi, TIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS M3 HUX MPH PEIICHHH T€OMETPHUSCKUX 3a/1a4.

OmnepupoBaTh MOHATUSMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX H TIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE PSMBIX M IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TMOHSATHSIMH: JBYTPAHHBIA YroJ, TpaHU IBYTPAHHOTO yIia, peOpo MBYrpaHHOTO YTJa,
JMHEWHBIA yroJl IBYrPaHHOTO yIJia; TpajycHasi Mepa JABYTPAaHHOTO yria.

OnepupoBaTh IMOHATUSMHU: MHOTOTPAHHHUK, BBIMYKIBI W HEBBIMYKIbI MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOT'paHHUKA, TPABHIIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh  OCHOBHBIC  BHUIBl MHOTOTPAHHUKOB  (IMUpaMUia; TPU3Ma,  MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUS Ui KiaccH(pUKanuu (BBIMYKIbIE U
HEBBINTYKJIBIC MHOTOTPAHHUKHW; TPaBWIbHBIC MHOTOTPAHHUKH; TIPSAMbIE W  HAKJIOHHBIE  IPHU3MBI,
napajuIeJICUIIC bl ).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEUCHNE MHOTOTPAHHUKOB.

OOBSCHSTD MPHHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS METO/ CIIC/IOB.

CTtpouTh CeueHUS] MHOTOI'PAaHHHUKOB METOJOM CJICJIOB, BBINIOJHATH (BBIHOCHBIC) IJIOCKUE YCPTEIKU H3
PHUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJACHUE MEOMETPUYECKUX BEIIMYMH 10 00pa3iiaM WM aJlTOpPUTMaM, TIPUMEHSIS
M3BECTHBIE aHAJTUTHUUYECKHWE METOJbI MPH PEIICHUH CTAaHAAPTHBIX MAaTeMaTHYEeCKUX 3a/ad Ha BBIYHCICHUE
paccTOSsHUNM MeXAy JBYMS TOUYKaMH, OT TOYKH JO NpPSIMOW, OT TOYKH [0 TIJIOCKOCTH, MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU.

Pemath 3a1aun Ha HaXOXKJIEHHE F€OMETPUUECKUX BEIMYMH MO o0Opas3laM WM alropuTMam, MpUMEHsIS
M3BECTHBIE aHAJTUTHUYECKHWE METOJbI MPH PEIICHUH CTAaHAAPTHBIX MAaTeMaTHYEeCKUX 3a/ad Ha BBIYHCICHUE
YIJ0B MEXIY CKPEIIMBAIOMIMMUCS TMPAMBIMH, MEXAY TMPSAMONH U IUIOCKOCTHIO, MEXIY IUIOCKOCTSMU,
JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIJIOIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMUa) C IPUMEHEHUEM
dbopMyIn; BBIYUCIATH COOTHOUICHHMS] MEXKIY IUIOIIAIMU  TOBEPXHOCTEH, 00bEMaMu 10 I0OHBIX
MHOTOTPaHHUKOB.



OnepupoBaTh MOHATUSAMU: CUMMETPHSI B TIPOCTPAHCTBE; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU; LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH (DUTYPHI.

W3Bnekarb, mpeoOpa3oBBIBATh H  HHTEPIPETUPOBATH MHMOPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPHYECKUX (PUTypax, MPEeJACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

[IpumensaTh reomerpudeckue (GakThl I PEIICHUS CTEPEOMETPUUYCCKUX 3a]ad, IMPEAroIararninx
HECKOJIBKO IIaroB PEIIeHUs], €CITU YCIOBUS MPUMEHEHUS 3aJIaHbI B IBHOU opMme.

[TpuMeHsTh MpocTEHITNe MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TPH
PEIICHUN CTEPEOMETPUICCKIX 3a/ad.

[IpuBOIUTE NPUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE ¥ IKU3HH, DPACIIO3HABATH
MPOSIBIICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IpuMeHSTh MONMyYCeHHBIC 3HAHWS HA TMPAKTHKE: aHAIU3UPOBATh PEAbHBIC CHUTyalldd W TPUMEHSTH
W3YYCHHBIC TMOHSATHS B TIPOIECCE IMOWICKA PEIICHUS MAaTeMaTH4ecKH CHOPMYIUPOBAHHON MPOOIEMBI,
MOJCIUPOBATh pPEANbHBIC CUTyalldd Ha S3bIKE TEOMETPUHU, HWCCIEA0BATh IOCTPOCHHBIE MOJICITH C
WCIOJIb30BAHUEM TEOMETPUUYCSCKUX TOHATHH W TEOpeM, ammapara ajreOphl; pemaTh MPaKTHYSCKUe 3aadw,
CBSI3aHHBIE C HAXOXKJICHHEM I'€OMETPHUSCKUX BEITHIHH.

11 KUIIACC

OnepupoBaTh TOHATUSMHU: [WIMHAPUYECKAS TIOBEPXHOCTh, OOpa3yromue  IWIMHIPUICCKON
MOBEPXHOCTH; IWIMHJP, KOHHYECKas TMOBEPXHOCTh, OOpa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTb.

Pacmo3naBate Tena Bpamenus (MWIMHIP, KOHYC, chepa u map).

OOBICHATH CITOCOOBI TIOJTYUYCHHUSI TEJT BpAICHHUS.

KnaccudumupopaTs B3auMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATHSIMU: MAPOBOI CETMEHT, OCHOBAHNE CETMEHTA, BRICOTA CETMEHTA; IIAPOBOM CJIOH,
OCHOBAHME IAPOBOTO CJI0sI, BBICOTA MAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Beraucnate 00BEMBI M TUIOIIAIA TTOBEPXHOCTEH TEN BpAICHHUs, TEOMETPUICCKUX TN ¢ MPUMEHEHHEM
dhopmy.

OnepupoBaTh NOHATUSIMU: MHOTOIPAHHUK, BIMCAHHBIN B cepy U ONMUCaHHBIN 0KoJIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJIM TEJIO BPAICHHUSL.

BbryncnsaTe COOTHOLIEHUS MEKY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N3006paxats n3ydaemble GUTYpbl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKHM U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHusI.

W3Bnekarb, MHTEPHpPETUPOBATH U  NpPeoOpa3oBbIBaTh  HHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInoyiHATE A€HWCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJat0T.

[TpuMeHsTh npaBUiIO Napasuieenunena.

OnepupoBarTh MOHSATUSMHU: JEKAPTOBBI KOOPAUHATHI B TIPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOJI MEXAYy BEKTOpPaMH, CKaJIspHOE MPOU3BEICHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILIAHAPHBIE BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOM3BEJCHHE BEKTOpPA HA YHCIIO, YTOJ MEXIy BEKTOpaMH, CKaJspHOE
MIPOU3BEICHUE, PACKIIAAbIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTh reomerpudeckre (GakTbl A PEIICHUs CTEPEOMETPUUYECKUX 3a]ad, MPeAroIararinmnx
HECKOJIBKO IIaroB PelIeHus], €CIIU YCIOBUS MPUMEHEHHUS 3a/IaHbl B IBHOU dopme.

Pemats npocreiiiue reoMeTpuieckue 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pematp 3amaum Ha /10Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHWH U HAXOXKJEHUE TeOMETPUUYECKHX
BETMYMH MO oOpas3liaM WM aJIropuTMaMm, NpPUMEHSS M3BECTHBIE METOJbI TPU PEIICHWH CTaHIAPTHBIX
MaTeMaTHYeCKUX 3a/1a4.

[IpuMeHsTh MpOoCTEUITNe MPOTrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPH
pEIICHUN CTEPEOMETPUIECKHX 3a/au.

[IpuBONTE TpPUMEpPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPHpPOJAE U IKU3HH, pPACIO3HABATh
MPOSIBIIEHHE 3aKOHOB T€OMETPUU B HCKYCCTBE.



IIpuMeHATH MOJyYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC CUTYyAllMM U IPUMEHSITh
W3yYCHHBIC TMOHATUS B TIPOLIECCE IIOMCKA pPEHICHHS MaTeMaTU4ecKu CQOpPMYIUPOBAHHON TPOOIIEMBI,
MOJIENIMPOBATh peajbHbIE CUTyallud HA S3bIKE TE€OMETPHUH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAHMEM T'€OMETPUYECKUX MOHATUH M TEOpeM, ammapara aiareOphl; pemarbh NpakTHYecKue 3a/1adH,
CBS3aHHBIE C HAX0XKJICHUEM I'€OMETPUYECKUX BEJINYUH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos
Ne HaumeHnoBaHnue pa3aejioB U TEM NIPpOrpaMmMmabl KOHTpOJIbHI)Ie 3HeKTp0HHbIe (an)pOBble)
n/n Bcero oOpa3oBaTebHbIE PECypPChI
padoThbI
1 | BBeneHue B CTEPEOMETPHIO 10 https://resh.edu.ru/subject/lesson/4756/start/
p | lIpAMBIC H ILIOCKOCTH B NPOCTPAHCTBE. [apaniebHOCTh MPAMEIX H 12 1 https://resh.edu.ru/subject/lesson/6065/start/
TUTOCKOCTEH
3 | [leprneHanKyISIPHOCTD MPSIMBIX U TIOCKOCTEH 12 https://resh.edu.ru/subject/lesson/4724/start/
4 | Vribl MKy NPSIMBIMH M TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/lesson/6063/start/
5 | MHOrOrpaHHHUKH 11 1 https://resh.edu.ru/subject/lesson/6018/start/
6 | OObEMBI MHOTOTPAHHHKOB 9 1 https://resh.edu.ru/subject/lesson/5629/start/
7 | IloBTOpeHue: ceueHus, pacCTOSIHUS U YTIIbl 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
° KTPOHHBIE HH(PPOBBI
N Tema ypoka KoanyecrBo JJIeKTpo ¢ mugponnbie
n/n o0pa3oBaTe/ibHbIE peCypChl
4acoB
OCHOBHBIE TIOHSTHS CTEPEOMETPHUHU: TOUKA, IPSIMasi, TNIOCKOCTh, IPOCTPAHCTBO.
1 | IlpaBuia nuzo0pakeHHs HA pUCYHKAX: N300pakeHUsI IMIIOCKOCTEH, apaIeTbHBIX 1
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 | IloHsaTus: mepecekaronmecs mioCKOCTH, MEPECEKAIOIIMECs NpsiMast | MIIOCKOCTh 1 https://resh.edu.ru/subject/lesson/6133/start/
3 | lonaTus: mepecekaronyecs MmIOCKOCTH, MePECEeKAIONINeCcs IpsMasi M IIIOCKOCTh 1
3HAKOMCTBO ¢ MHOTOIpaHHUKaMH, H300paKeHre MHOTOTPAaHHUKOB Ha PUCYHKAaX, Ha -
4 P ’ p p pHCYHKAX, 1 https://resh.edu.ru/subject/lesson/5444/start/
IMPOCKIMOHHBIX YCPTCIKAX
Hauanpabie cBeeHNs 0 KyOe 1 mupamMue, ux pa3BépTku u Moaenu. CedeHust .
5 A Y DAMIJIE, HX passep a 1 https://resh.edu.ru/subject/lesson/4756/start/
MHOTI'OI'paHHUKOB
HauanbHuble cBeneHus o KyOe U mupaMuie, uxX pa3BépTku U moaean. CeueHus -
6 n y PaMIIC, X pasbep 8 1 https://resh.edu.ru/subject/lesson/4756/start/
MHOT'OI'paHHUKOB
[TonsiTHe 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI .
7 p p P 1 https://resh.edu.ru/subject/lesson/4756/start/
CTEpEOMETPUH U CIEACTBHS U3 HUX
[TonsiTHe 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI .
8 p p p 1 https://resh.edu.ru/subject/lesson/4756/start/
CTEepEOMETPUH U CIEACTBHS U3 HUX
9 [TonsiTe 06 aKCHOMaTUYECKOM MMOCTPOCHUU CTEPEOMETPUN: AKCHOMBI 1
CTEepEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTre 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI .
10 P P p 1 https://resh.edu.ru/subject/lesson/6133/start/
CTEepEOMETPUHU U CICACTBHS U3 HUX
B3aumHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOLTUECS .
11 p p pocTp P B ’ 1 https://resh.edu.ru/subject/lesson/6133/start/
napajuleNibHble U CKPEIIUBAIOIINECs IPSIMbIE
[TapaniensHOCTh NPSAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE: MapasuieIbHbIe MPsIMbIE B .
12 P P B, pocTp P p 1 https://resh.edu.ru/subject/lesson/6065/start/
MIPOCTPAHCTBE; MAPAIIICTLHOCTh TPEX MPSIMBIX
[TapannenbHOCTh IPSIMBIX U IJIOCKOCTEH B pocTpaHcTse: [lapamienbHocTh IpsaMoit .
13 P p pocTp P p 1 https://resh.edu.ru/subject/lesson/6065/start/
U TUIOCKOCTH
14 | Yrubel ¢ coHanpaBiIeHHBIMU CTOPOHAMU 1
15 | Yroa Mexay npsiMbIMHU B IPOCTPAHCTBE 1
16 | Yron mexay npsiMbIMHU B IPOCTPAHCTBE 1
17 | IlapannenbHOCTh MJIOCKOCTEN: NapajiesbHble TIOCKOCTH 1 https://resh.edu.ru/subject/lesson/6065/start/




18 | CpoiicTBa mapaIeabHBIX IOCKOCTEH 1 https://resh.edu.ru/subject/lesson/6129/start/

19 | [pocteiiunie NpoCTPaHCTBEHHbIE GUIYpH! HA ILIOCKOCTH: TETPadp, kYO, 1 https://resh.edu.ru/subject/lesson/6129/start/
napaJuieIeuIe]

20 | [TocTpoeHue ceueHmit 1

21 | IlocTpoenue ceueHui 1

29 KonTponsnas padora o teme "[Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE. 1
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTER"

23 [MeprieHAMKYISAPHOCTH MPSIMO# U IMJIOCKOCTH: IEPIICHANKY/ISIPHBIC TIPSIMBIC B 1 https://resh.edu.ru/subject/lesson/4724/start/
MPOCTPAHCTBE

24 | TpsiMble apajuieNbHbIC W NEPIICHIUKYIISIPHBIE K MIIOCKOCTH 1 https://resh.edu.ru/subject/lesson/4724/start/

25 | [psiMble napauieNbHble M NEPICHANKYIISIPHBIE K IIIOCKOCTH 1

26 | [Ipu3Hak nepneHaAuKYISIPHOCTH MPSIMON M TUIOCKOCTH 1 https://resh.edu.ru/subject/lesson/4724/start/

27 | IlpusHak nepreHANKYIIPHOCTH MPSIMOHN M TUTOCKOCTH 1

28 | Teopema 0 MpsIMO¥i IEPICHUKYJISIPHON TIIOCKOCTH 1 https://resh.edu.ru/subject/lesson/4724/start/

29 | Teopema o mpsMOIi IEPIICHANKYIISIPHOM MIIOCKOCTH 1

30 | Teopema o mpsAMOI TEPIEHANKYISIPHOHN TIIIOCKOCTH 1

31 Hepnelv{zmxymp Y HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT 1 https:/resh.edu.ru/subject/lesson/6127/start/
HPSIMO#A JI0 TTOCKOCTH

32 [NeprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT 1
OPsIMOiL JI0 TNIOCKOCTH

33 HepHeI;II[I/IKy.]I}Ip Y HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT 1 https:/resh.edu.ru/subject/lesson/6127/start/
HPsIMOiL JI0 TNIOCKOCTH

34 HepHteHHKYHHp Y HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT 1 https://resh.edu.ru/subject/lesson/6127/start/
OPsIMOit JI0 TIOCKOCTH

35 | Yrubl B IPOCTPAHCTBE: YroJl MEXAY MPSIMOU U INIOCKOCTHIO 1 https://resh.edu.ru/subject/lesson/6063/start/

36 | JIByrpaHHbIN YroJi, JHHEHHBIH yroy IBYTPaHHOTO yriia 1 https://resh.edu.ru/subject/lesson/6063/start/

37 | IByrpaHHbIi yro, TMHEHHBIN yrol ABYTPAaHHOTO yria 1

38 HepHeHHHIfyMpHOCTB TIIOCKOCTEM: TPHSHAK NEPHCHIMKYIAPHOCTH ABYX 1 https://resh.edu.ru/subject/lesson/6063/start/
TUIOCKOCTEH

39 [TepnieHAMKYISAPHOCTH TIOCKOCTEH: MPU3HAK MEPIICHIUKYISIPHOCTH IBYX 1
IIJIOCKOCTEM

40 [TepnieHAMKYISAPHOCTH IOCKOCTEH: MPU3HAK MEPIICHIUKYIIPHOCTH IBYX 1

IJIOCKOCTEN




41 | Teopema o TPEX MEPIICHIUKYIISIPAX 1 https://resh.edu.ru/subject/lesson/6063/start/
42 | Teopema 0 TpEX MepHEHAUKYISIPAX 1
43 | Teopema o TpEX MEePHEHIUKYIIpaX 1
44 KonTponsnas pabora o temam "[lepneHIuKyasspHOCTb NPSMBIX U IJIOCKOCTER" 1 1
"YT1I1bl MEX Yy IPSIMBIMU U IJIOCKOCTSIMH"
45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE SJIEMEHTbI MHOTOTPAHHHKA, BBIIYKJIbIE 1 https:/resh.edu.ru/subject/lesson/6018/start/
HEBBINTYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA
46 55;331\1\44; Ié@fff;ffngﬂﬁfigfjﬁ;ﬁ&?ﬁ;ﬁ?ﬁ; HPHSMBL TIPAMAZ 1 HAKIOHHAA 1 https://resh.edu.ru/subject/lesson/5443/start/
47 | Tlapannenenunen, NPsIMOYTOJIbHBIN MapajIeNeuIe]] U ero CBOHCTBA 1 https://resh.edu.ru/subject/lesson/6018/start/
48 Hupamnza: n-yroibHas MUpaMHa, IPasH 1 OCHOBAHIE IIMPAMIBL OoxoBa i 1 https://resh.edu.ru/subject/lesson/5866/start/
MIOJTHASI TOBEPXHOCTh MUPAMUJIbI; IPABIIbHAS M yCEUEHHAS TUPAMHUIA
[TpaBuIBHBIE MHOTOTPAHHUKY: TIOHSATHE PAaBUIIBHOTO MHOTOTPaHHHKA; TPABIIIEHAS
49 | mpu3Ma M MpaBUIIbHAS TUPAMHU/IA; TIPABHIIbHAS TPEYTOJIbHAS TUpaAMU/IA U 1 https://resh.edu.ru/subject/lesson/5866/start/
MIPaBUJIbHBIN TETpadIp; KyO
50 | IlpexacraBienune 0 MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp, JOJACKadAP M HKOCADIP. 1 https://resh.edu.ru/subject/lesson/6018/start/
CumMmeTpus B MPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIIBHO TOYKH, TIPSIMOIA,
51 | mmockocTH. DIEMEHTHI CAMMETPHHU B TIMPaMHIAX, apalIeNieHIeax, MPaBIIbHBIX 1
MHOTOTpaHHHKaX
52 | Boluncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AMATOHAIH, YTJIIbI 1
53 e el L | mpsiresnenurusiecttesonsasastay
54 | ILIowa: GOKORO fonepioct i MoREpXAGCTI IPUNILILAOH I TCOPSNS | 4| it st ec ulsubjecesson/58G6/sart
55 | KontponpHas pabora no teme "MHuororpaHHuKu" 1
56 | IToustre 00 06bEME 1 https://resh.edu.ru/subject/lesson/4904/start/
57 | O0bEM upaMupl 1 https://resh.edu.ru/subject/lesson/5629/start/
58 | O0BEM upamMubl 1
59 | O0bEM mupaMuIpl 1 https://resh.edu.ru/subject/lesson/5629/start/
60 | O6bEéM mUpamMuIbI 1
61 | O6bEM mPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start/
62 | OOBEM MpHU3MBI 1
63 | O0bEM MPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/start/




64 | KontpossHas pabora o reme "OO6bEMbI MHOTOTPaHHHUKOB" 1

65 [ToBTOpenue, o6o0IIeHNne cucTemMaTn3aus 3Hanui. [loctpoenue ceuenuii B 1
MHOTOTPaHHHKE
[ToBTOpenue, o0oOIIEHNE cucTEMaTH3aIUs 3HAaHUH. Brrarcienne paccTosHMiA:

66 | MeXIy IBYMsI TOYKaMH, OT TOYKH JI0 IPSMOM, OT TOUKH JI0 TUIOCKOCTH, MEXTY 1
CKPEIIMBAIOIUMHUCS TPSIMBIMU

67 | Utorosast KoHTpoOJIbHAs paboTa 1
[ToBTOpEHue, 06001IeHNE cUCTEMaTH3allis 3HAHUN. Bbruncinenue yrios: MexIy

68 | cKkpermMBarOIIUMUCS MPSIMBIMH, MEXTy TPSMOU U THIOCKOCTHIO, IBYTPAaHHBIX YIJIOB, 1
YIII0B MEX]Ty TUIOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

1. Marematuka: anrebpa U Hayaja MaTeMaTUYECKOTO aHanu3a, reometpus. ['eomerpus. 10-
11 xmaccel: yueb. s o0meoOpa3oBaT. opranu3anuii: 6a3oBeid U yriyon. Yposuu / JI.C.
AtanacsiH u 1p. — 8-¢ w31, — M.: [IpocBerienne

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. KonTpossHO-u3MeputenbHbie Matepuansl. ['eomerpus. 11 kmace / Coct. A.H. Pypykun. —
2-e w31, mepepad. — M.: BAKO

2. KonTponsHo-u3Mepurenbabie Marepuaisl. ['eomerpus. 10 xmace / Cocr. A.H. Pypykun. —
M.: BAKO

3. YcTHBIE IPOBEPOYHBbIE U 3a4€THBIE paboThI 1o reometpun 1 10-11 knacca. — M.: Mnekca

4. 3agauu 1 ynpaxHeHHs Ha rOTOBBIX uepTekax. 10-11 knaccel. ['eometpus. / PabunoBuy
E.M. — M.: Unexkca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/6063/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/5629/start/

PABOYAS TIPOI'PAMMA YUEBHOI'O IPEAMETA «MATEMATHKA»
(anreOpa m Hayasa aHaamM3a, reomerpus s 10-11 kiaccos)

IHosicHuTebHASA 3aNIMCKA
Jannast pabouas mporpamma IpeaHa3HadeHa JUisi paboTel Mo ydyeOHuKam: Anredpa u
Hayayja mMaremaruueckoro aHanmm3a 10-11 kmaccel. B 2 4. / aBrop A.I'.Mopukosuu, I1.B.
CemenoB — M.: Muemosuna,, 2015; I'eomerpusi, 10-11: yue6. mis  oOGmieoOpa3osar.
yupexaenuit /JI.C. Atanacsiaa u ap. - M.: [Ipocsemenne, 2005.
N3ydyenne wmaremaTvku B cTapiieid mIkoie Ha ©0a30BOM ypOBHE HAIpaBJiCHO Ha
JOCTHKEHHE CIICAYIOIINX IIeNeH:

® (1)OpMI/IpOBaHI/IC HpCI[CTaBJICHI/Iﬁ 0 MATCMATHUKE KAaK YHHUBCPCAJIBHOM SA3BIKC HAYKH,
Cp€aACTBC MOJACIUPOBAHHUA SIBJICHUH U IMpouecCCoB, 00 naCAX 1 METOAaX MAaTCMAaTUKH,
® Pa3BHUTHUC JJOTHYCCKOI'0 MBINIJICHUA, MMPOCTPAHCTBCHHOT'O B006pa)KeHI/IH,

ATOPUTMHYECKOW KYyJIbTYphl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM IS
oOy4yeHHMs B BBICIIEH IIKOJE IO COOTBETCTBYIOLIEH CHEelManbHOCTH, B Oyaymiei
npodeccuoOHaNbHON 1eATENIbHOCTH;

. OBJIAZICHWE MaTeMaTHMYeCKMMM 3HAHUSAMH M YMEHHUSAMH, HEOOXOJUMBIMH B
MOBCETHEBHOM JKM3HM, A U3y4YEHUs IIKOJIBHBIX €CTECTBEHHOHAYYHBIX AUCHUIUIMH Ha
6a30BOM ypOBHE, JJIs MOJydeHUs: 00Opa3oBaHUs B 00NacTAX, HE TPeOYIOIUX YrIyOJeHHOMN
MaTeMaTH4YeCKOH MMOArOTOBKH;

. BOCIIMTAHUE CPEJACTBAMU MAaTEMaTHKH KYyJIbTYpbl JIMYHOCTH: OTHOLICHHUS K
MaTeMaTUKe Kak 4acTh OOIIeYeTOBEYECKON KyJIbTYphl: 3HAKOMCTBO C HCTOPUEH pa3BUTHUS
MaTeMAaTUKH, SBOJIIOLMEH MaTeMaTHUECKUX UJIeH, MOHUMAaHUS 3HAYMMOCTH MaTeMaTHKH IS
00ILIECTBEHHOTO IIpOTpecca.


https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/6063/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/5629/start/

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NpPeIMeTHBIE Pe3y/bTAaThI
OCBOCHMA y4eOHOro npeamera

B IlpumepHoil mnporpamme g CTaplield IOKOJbI, COCTABJICHHOM Ha OCHOBE
(benepaabHOro roCyJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa, OTPEICICHBI TPEOOBAHUS K
pe3ysbTaTaM OCBOEHUS 00pa30BaTeNbHONM IPOrPaMMBI 110 MAaTEMATHKE.

Jluunocmmnuie pesynomamoi:
1)pa3BuBaTh yMEHHE SCHO, TPAMOTHO, TOYHO M3JIaraTh CBOM MBICIH B YCTHOW M MUCBMEHHON
dopme, (opmupoBaTh KauecTBa JIMYHOCTH, HEOOXOJWMBIE YEJOBEKY JUIS IOJHOLIEHHOU
KU3HU B COBPEMEHHOM OOILECTBE, MOHMMAaTh CMbBICI IOCTABJIEHHOM 3aj1aud, BbICTpauBas
apryMEHTAaINIO, TPUBOANUTE MPUMEPH U KOHTPIPUMEPHI, MPOCTPAHCTBEHHOE BOOOpaKEHHE,
WHTYHIIAH, JJOTUYECKOTO MBIILICHHS,;
2) pa3BUBaTh KPUTUYHOCTH MBIIIUICHUS, YMEHUE PACIIO3HATH JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (hakTa;
3) rOTOBHOCTh M CHOCOOHOCTb BECTH JAMAJIOr C APYTMMHU JIOAbMH, JOCTHIaTh B HEM
B3aMMOTIOHMMAHUsI, HAXOAUTH OOIINE IIeTTN U COTPYIHUYATH ISl MX JTOCTHIKEHHS,
4) TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUN BCEM KU3HU; CO3HATEJIbHOE OTHOIIEHHE K HENpepbhIBHOMY OOpa3oBaHUIO KaK
YCJIOBUIO YCTICITHON MPOGECCUOHAITBHON U 0OIIIECTBEHHOM e TEIFHOCTH;
5) pa3BuBaTh MPEICTaBICHUE 00 MICSIX M METOJaX F'eOMETPHH KaK YHUBEPCAJIBLHOTO s3bIKA
HAyKW ¥ TEXHUKH, CPEICTBA MOJICIIMPOBAHUS SBJICHUI U TPOIIECCOB;
6) Pp3BuBaTh yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YUCOHOU AEATEIHHOCTH;

MertanpeaMeTHBIMH  pe3yJbTaTaMM OOydeHHs] MaTeMaTHKe B CTaplleld IIKoJie
SIBJISTIOTCS: (POPMHUPOBAHNE YHUBEPCAIBHBIX yaeOHBIX AercTBui (Y'Y ]I).
Pecynamuenvie YY/I:
- OIIpEeNeNATh LIeJb AEATEIHHOCTH Ha YPOKE C TIOMOILBIO YUUTENSI U CAMOCTOSTEIBHO;
- YYUTHCSI COBMECTHO C YUUTEJIeM OOHAPY)KUBATh U (OPMYJIUPOBATH YUeOHYIO TPOOIEMY;
- YUUTBCSA IUIAHUPOBATh YUEOHYIO 1€ATEIbHOCTD Ha YPOKE;
- BBICKa3bIBaTh CBOIO BEPCHIO, IBITAThCS Mpeaiaratb crnocod e€ mpoBepku (Ha OCHOBE
MPOAYKTUBHBIX 33JJaHUN B YICOHHKE);
- paboTras MO MpeUIOKEHHOMY IUIaHY, HMCIOJIb30BaTh HEOOXOJIuMMbIe cpeacTBa (yueOHUK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);
- OIIPENIeNSTh YCIEIHOCTh BBIIIOJHEHUS CBOETO 3a[JaHUs B AUAJIOTE C YUUTEIIEM.
CpenctsoM dbopMuUpOBaHUA  PETYIATUBHBIX  JICHCTBUU CIIy’)KaT ~ TEXHOJOTHUS
MpoOJIEeMHOT0 JMajora Ha STare HW3y4deHHs HOBOI'O MaTepuana U TEXHOJOTHUS OLEHHBAHUS
00pa30BaTeNbHBIX JOCTUXKEHUI (Y4eOHBIX yCIIEXOB).
Ho3naseamenvnvie YYJ/[:
- OPUEHTUPOBATHCS B CBOEH CHUCTEME 3HAHMI: TMOHMMATh, YTO HY)KHA JOIMOJHUTEIbHAS
uHpopmanus (3HaHUsA) 171 pelIeHus yueOHOU 3a/1auM B OJMH 1I1ar;
- JIefaTh MpeABApUTENbHBIN 0TOOP UCTOYHUKOB WHPOPMAITUH TS peLIeHHs yueOHO 3a/1auH;
- 100BIBaTh HOBBIE 3HAHMS: HAXOAUTh HEOOXOIMMYIO HHPOPMAIIHIO, KaK B YUCOHHKE, TaK U B
MIPEII0KEHHBIX YYUTETIEM CIIOBapsX, CIPaBOYHHUKAX M HHTEPHET-pecypcax;
- NoOBIBaTh HOBBIC 3HAHUS: M3BJIEKaTh MH(OPMAIINIO, TIPEICTABICHHYIO B pa3HbIX (opMax
(Texct, Tabnuua, cxema, WUTFOCTpAIUs U JIp.);
- mepepabaTbiBaTh MOJYYCHHYIO HHPOpMaIuio: HAOM0gaTh W JAeNaTh CaMOCTOSITEIbHBIE
BBIBOJIBI.
CpenctBoM GOpMUPOBaHUS TO3HABATEIBHBIX NEHCTBUI CIYKHUT y4eOHBIH Marepuan u
3a/aHus yuyeOHMKa, 00eCIIeYrBAaIOIIIe IEPBYIO TUHUIO PA3BUTHUS - YMEHUE OOBICHATH MHP.
Kommynuxamuenwvie YY/I:



- JIOHOCHUTH CBOIO MO3UIMIO O APYIHX: OOPMIISATH CBOIO MBICIIb B YCTHON M NHCbMEHHOU
peuu (Ha ypoBHE MPEATIOKEHUS WK HEOOIIBIIOTO TEKCTA);
- CIyIIaTh ¥ MIOHUMATh peyb APYIHX;
- BBIPA3HUTEJIBHO YUTATh U MIEPECKA3bIBATh TEKCT;
- BCTyIaTh B Oecely Ha YpOKeE H B KHU3HH;
- COBMECTHO JIOTOBAPHBATHCS O MPABUIIAX OOLICHHS U MIOBEACHUS B IIKOJIC M CJIEIOBATH MM,
- YYUTHCS BBIIOJHSTH PA3JIMYHBIC POJIM B TpyNIe (JIUaepa, UCIIOTHUTENS, KPUTHKA).
CpencrBoM (hopMUpOBaHHUSI KOMMYHHKATHBHBIX IEHCTBHUI CIY)KaT TEXHOJIOTHS MIPOOIEMHOTO
muasnora (MoOyXTaloUMi W MOABOAAIINN THAIOT), TEXHOJOTHUS MPOJAYKTHBHOTO YTEHHS H
opranu3zaius paboTbl B MaJIbIX TpyHIax.

O0muMH MpeIMeTHBIMU Pe3yJIbTATAMM O0YUeHUSI MaTeMaTHKe B CTapIIeH MIKOJe
SIBIISTEOTCSI:
1) maHWpPOBAaHWS W OCYHIECTBICHHS QITOPUTMUYECKON JESTEIbHOCTH, BBITIOJHEHHUS
3aJJaHHBIX ¥ KOHCTPYWPOBAHUS HOBBIX aJlTOPUTMOB;
2) pelieHus pa3HOOOpPa3HBIX KJIACCOB 3a/ad M3 Pa3IMYHBIX pa3JelioB Kypca, B TOM 4YHCIIE
3a7a4, TPEOYIOIINX MOKMCKA MTyTH B CIIOCOOOB peIICHHS;
3) HWcCIenoBaTENbCKON AEATENBHOCTH, PAa3BUTUS HJCH, TPOBEICHHUS DSKCIIEPHUMEHTOB,
0000111eHuS, TOCTAHOBKHU M (POPMYIHPOBAHUS HOBBIX 33/1ad4;
4) sicHOrO, TOYHOTO, TPAMOTHOT'O M3JI0KEHHSI CBOMX MBICIIEH B YCTHOM M MUCHhMEHHOU peuw,
WCTIONb30BAHUST  PA3iMYHBIX  SI3BIKOB  MATEeMaTHKH  (CIOBECHOTO, CHMBOJHYECKOTO,
rpagu4eckoro), CBOOOJHOTO TMepexoja C OJHOTO s3bIKa Ha JPYroW JUIsl WIUTFOCTPAIlUH,
WHTEPIPETAINH, apTYMEHTAIINN U JI0KA3aTelIbCTBA,
5) npoBeneHUs JOKa3aTeNbHBIX PACCYXICHHM, apryMeHTAl[i, BBIABMKEHHS THUIOTE3 U HX
000CHOBAHMS,
6) TMouCKa, CHCTEMaTH3allud, aHan3a W KIacCHPUKAIUK HHPOPMAIMH, HCIIOJIH30BAHUS
pPa3HOOOpa3HbIX HH(POPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAas YUEOHYI0O U CIPABOYHYIO
JTUTEPaTypy, COBPEMEHHbIE UHPOPMAIIHOHHBIE TEXHOJIOTUH.
7) BlaZeHUe TeOMETPUUECKUM SI3bIKOM; Pa3BUTHE YMEHHUS HCIIOJIb30BATh €r0 Ui OMUCAHUS
MpEeIMETOB  OKPYXAIOIIero MHpa; pPa3BUTUE  IPOCTPAHCTBEHHBIX  MPEJCTABIICHUH,
M300pa3UTENbHBIX YMEHUM, HABBIKOB T€OMETPUUECKUX ITOCTPOCHUI;
8) BIaJeHNe HAaBBIKAMHU HCIIOJIb30BAHUS FOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM IpPU pPEIICHUU
3azad.

I'eomeTpust

YMETh:

* pemiarth 33/1a4M C UCMOJIb30BAaHHUEM CBOWCTB (PUI'Yp Ha MIIOCKOCTH, HAa JOKA3aTEeIbCTBO
Y TIOCTPOEHUE KOHTPIIPUMEPOB;

* pemarh 3aJayd C HCIOJIb30BAHMEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHHWHA B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYrOJbHUKAMHU,
OKPY>KHOCTSIMU, BBIYUCIJICHUS JJIMH U TIONIAJIe MHOTOYTOJIbHUKOB;

* TIOCTPOEHHIO CEYCHHH MHOTOTPAaHHMKOB  METOJIOM  MPOEKUMH, MPUMEHSITh
NEPIEHAUKYIAPHOCTh TNPSAMOH M IUIOCKOCTH, OPTOTOHAJIBHOE MPOEKTHPOBAHUE,
HaKJIOHHBIE U MTPOEKIUH, TEOPEMA O TPEX MEePIEeHANKYIAPAX;

* IPUMEHATh TEOPEMbI O MapaUIEIbHOCTH NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
napajielIbHoe TMPOEKTUPOBaHME W U300paxeHHe (GUryp, HaxXOJUTh PACCTOSHUA
MeX]ly (Urypamu B MPOCTPAHCTBE, OOIINI MEPHEHAUKYIAP JIBYX CKPEIIMBAIOIIUXCS
MPSIMBIX, HAXOUTh YIJIbl B IPOCTPAHCTBE;

* pacno3HaBaTh BHJbl MHOTOI'PDAaHHHMKOB, IPaBHJIbHBIE MHOTOTPAHHUKH, MPU3MY,
napasiesenumner, 3HaTh ~ CBOMCTBa  mapajleNenunesa, MPSIMOYT OJIbHBII
napajiesienune]l, HaKJIOHHbIE IPU3MbI, MHUPAMHUAY, BHJbl TUPAMUJA, HAXOJIUTh
9JIEMEHTHl ~ NPAaBWJIBHOM  NMUpaMubl, HAXOAUTh  IUJIOMIAAM  TOBEPXHOCTEH



MHOTOTPaHHUKOB;
pacrio3HaBaTh Tella BpAIlEHUs: MIJIMHAP, KOHYC, Imap U cdepa, CTPOUTh CEUCHHS
LWIMHAPA, KOHYCa W IIap, LIAPOBOM CETMEHT, IIApOBOM CIIOM, LIAPOBOM CEKTOP
(KOHYC), YCEYEHHYIO NUPaMMJIy W YCEUEHHbIH KOHYC, IUIOLIAJb IOBEPXHOCTU
LWIMHPA U KOHYCa;

HaXOJUTh CyMMY BEKTOPOB, YMHOXEHHE BEKTOPA HAa YHUCJIO, YTOJI MEX1y BEKTOpaMH,
CKJIIPHOE TPOM3BEACHUE, YPAaBHEHHE IUIOCKOCTH, (OPMYIY PACCTOSHUS MEXIY
TOYKaMU, ypaBHEHHE C(ephl;

noHATHE 00BEeMa, O00BEMBI MHOTOTPAaHHHKOB, OOBEMBI TENl BpALICHHS, ILIOMAIb
cdeppl, KOMOMHAIIMA MHOTOTPAaHHUKOB ¥ TEJI BPALICHHS

HCIO0JIb30BaTh MPUOOpPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUUYECKOW AEATEIbHOCTU U
MTOBCEIHEBHOM JKM3HU JISL:

uccle0BaHus (MOJETMPOBAHNS) HECIIOXKHBIX TPAKTUUECKUX CUTYaIMil HA OCHOBE
M3Y4YEHHBIX (POPMYII U CBOMCTB QUryp;

BBIYMCIIEHUS JIINH, IJI01Ia/iel U 00bEMOB pealibHbIX O0BEKTOB MPHU PELICHUH
MPaKTUYECKUX 320ay, UCTIONB3Ys MPU HEOOXOJUMOCTH CIIPABOYHUKHU U
BBIYHCIIUTENbHBIE YCTPOICTBA.

11 kuace

BekTopsl B mpocTpaHcTBe
[Tonarne BexTopa. PaBeHCTBO BekTOPOB. CII0OKEHUE M BBIUUTAHHE BEKTOPOB. CymMma
HECKOJIbKUX BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. KomiuianapHble BEKTOPBI.
[IpaBuno mnapamnenenunena. PasnoxkeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BEKTOPAM
MeToa KOOPAMHAT B IPOCTPAHCTBE
[IpsimoyronpHasi cucteMa koopauHaT B npoctpancTBe. Koopaunarel Bekropa. CBs3b
MEXy KOOpAMHATAMHM BEKTOpa M KoopauHaTamu Touek. IIpocreiimme 3amaun B
KOOpAMHATaX. YTroJ Mexay BekTopamu. CKalsipHOE TNpPOU3BEIACHHE BEKTOPOB.
Brluucnenue yrioB Mexay NpsSAMbBIMH M IJIOCKOCTAMHU. LleHTpanbHas cUMMeETpUs.
OceBas cumMeTpus. 3epkaibHasg cumMeTpust. [lapannenbHblidi mepeHoc
uauHap, KOHYC, AP
[Tonarue nunmunapa. [Inomane noBepxnoctu muuHapa. [lonstue konyca. Pazpéprka
KoHyca. Ilnmomane moOBepXHOCTHM KOHyca. YceueHHbIH koHyc. Cdepa u miap.
VYpasuenue cheprl. B3aumnoe pacnonoxkenue chepbl u 1iockoctu. KacarenbHas
III0CKOCTH K cepe. [Tnomans chepsr
O0bémMBI T
[Tonstne o6béMa. OOBeM mpsMOyroibHOro mnapamienenunena. OObeMbl MPSMO
OpU3Mbl ¥ UWJIMHIpA. BeluncieHne oObEMOB Tel € MOMOIIBIO ONPEAETICHHOTO
unTerpana. O0beMbl HaKJIOHHOM Npu3Mbl. O0beM nupaMuisl U Konyca. O0bEM 1miapa.
O6beM 1mapoBOro cerMeHTa, apoBOro closi U MapoBoro cekropa. [lnomans chepbl

TemaTn4yeckoe nuIannpoBanue no reomerpun B 11 kinacce

Ne Tema Konnuectso Koanuectso
4acoB KOHTPOJIBHBIX padoT

1 | BekTOopsl B IpOCTpPaHCTBE 6

2 | Meroa KOOpAMHAT B IPOCTPAHCTBE 15 1

2 | Hunuuap, KoHyc, map 16 1

3 | O6wem Ten 17 1

4 | TloBTOpeHue 14 1




Ne Tema ypoxka OcHOBHOE cojiepkaHne XapakTepucTuka BUJI0B
ypoka JIESITEJIBHOCTH YJaluXcs
1. Bexmoput 6 npocmparncmee (6)
1 [lonatue BexTopa B 1 | Bekrtopsl. Moayinb BeKTOpa. 3HaTh ONPEJCIIEHNE BEKTOPA B
IIPOCTPAHCTBE PaBeHcTBO BEKTOPOB. IIPOCTPAHCTBE, €r0 JAJIUHBI.
KonnuneapHbie BEKTOpBI. YMeTh Ha MOJIEIISAX HAXOIUTh
BekropHbie BeTMUMHEI B QUTYpe | COHANpPaBJICHHBIE,
IIPOTUBOIIOJIOKHO
HaIpaBJICHHbIE, paBHbIE
BEKTOPBI
2-3 | CnoxeHue 1 BEIYNTaHNE 2 | CnoxeHue U BBIYUTAHHE 3HaTh NpaBUIIa CIOKEHUS U
BEKTOPOB. Y MHOKECHHUE BeKTOpOB. [IpaBuio BBIYUTAHUS BEKTOPOB. YMETh
BEKTOpa Ha YUCIIO TPEYTroJIbHUKA, HaXOJUTh CYMMY U pPa3HOCTb
napajuiesorpamma, BEKTOPOB C IOMOIIbIO MpaBUia
MHOTOYTOJIbHUKA. Y MHOKEHHE TPEYroJbHUKA U
BEKTOpa Ha 4ucio. Pa3noxkeHne | MHOTOyrosibHHKA. 3HATh
BEKTOpa 110 IBYM MIPaBWJIO YMHOKEHHUS BEKTOpa
HEKOJUIMHEAPHBIM BEKTOpaM Ha 4Kcio. BeImoaHuTh Ha
MIPAKTHKE YMHOXEHHUE BEKTOpa
Ha 4uciio. Beipaxarb 0JIMH U3
KOJUIMHEAPHBIX BEKTOPOB Yepe3
Apyroi
4-5 | Komrmutanapueie BekTopsl | 2 | KoMmianapHbie BEKTOPBI 3HaTh onpeeIcHIe
KOMILJIaHapHBIX BEKTOpoB. Ha
MOJIETU MapaJiesenumnena
HAXOJWUTh KOMILJITAHAPHBIE
BEKTOPBI
6 3ayer 1 | Bektophl. PaBeHCTBO BEKTOpOB. | YMETh Ha MOJEIISIX
JleiicTBUS C BEKTOpamH. napasuiesienunena u
ConanpaBlieHHBIE U TPEYTrOJbHOM MPU3MBI HAXOUTh
MPOTUBOTIOJIOKHO COHarpaBJiCHHbIE,
HaIpPaBJIEHHBIE BEKTOPBHI. MPOTUBOIIOJIOKHO
Paznoxuts BekTOpa 1o AByM HaIpaBJICHHbIE, PaBHbIE
HEKOJUTMHEAPHBIM U TPEM BEKTOPBI; HA MOJIEIIAX
HEKOMIUIaHAPHBIM BEKTOPaM napasuiesiorpaMmma,
TPEYTroJbHUKA BbIpaXKaTh BEKTOP
yepes Ba 3aJJaHHBIX BEKTOPA;
Ha MOJIENIH TeTpasapa
napasuieNenumnena
packiIagpIBaTh BEKTOP IO TPEM
HEKOMIUIAHAPHBIM BEKTOPAM.
2. Memoo koopounam ¢ npocmpancmee (15)

7 IIpsmoyronbHas cucrema | 1 | I[IpsimoyronpHas cuctema VYMETh CTPOUTH TOUKH 10 UX
KOOpJMHAT B KOOpJMHAT B IPOCTPAHCTBE: OCh | KOOPAWHATaM, OIIPEIENATh
IIPOCTPAHCTBE abcruce, ocb OpAMHAT, OCh KOOpJAUHAThI TOUKU B CUCTEME

anIUIMKaT, KOOPJAUHATHI TOUKH, koopauHat Oxyz
KOOpJMHATHbIE INIOCKOCTH
8 Koopaunats! Toukn 1 | Pagmyc-BekTop, KOJUTMHEApHbIE | 3HATH MPU3HAKU KOJUTUHEAPHBIX
9 Koopaunatsl BekTopa 1 | u KoMIITaHApHBIE BEKTOPHI, Y KOMILUIAHAPHBIX BEKTOPOB,




MpaBuIa JICVCTBUS HAL
BEKTOPaMH C 3aJaHHBIMU
KOOpAWHATAMU

AJITOPUTM PA3JI0KEHUS BEKTOPOB
10 KOOPJIMHATHBIM BEKTOPaM.
YMeTh ToKa3hIBaTh
KOJUTMHEAPHOCTh U
KOMILIAHAPHOCTh BEKTOPOB.
YMeTh HaXOAUTH KOOPIUHATHI
BEKTOPOB, BHITIOJHATH JICHCTBHS
C BEKTOpaMHU B KOOpAMHATAX

10 | KoopauHatel cepeanHbl dopmysna KOOpAMHAT cepeuHbl | 3HATh GOPMYIIbl KOOpAUHAT
oTpe3Ka OTpe3Ka, aJITOPUTM BBIYHUCICHUS | CEPEINHBI OTPE3Ka, YMETh
KOOpJMHAT CEpPeIMHbI OTPE3Ka IPUMEHSTH (POPMYIIBI 17151
pEeIIeHUs CTEPEOMETPUUYECKUX
3a]1a4 KOOPIMHATHO-BEKTOPHBIM
METOJIOM
11 | JInmuna BekTOpa dopmysia JJIMHBI BEKTOpa U 3HaTh (HOPMYITBI JUTHHBI BEKTOPA
12 | PaccrosiHue MKy PacCTOSHUS MEXAY IBYMsI U PACCTOSTHUS MEXKIY ABYMSI
JIBYMsI TOUKaMU TOYKaMH. AJITOPUTM TOYKaMH. YMETh NPUMEHSTh
BBIUMCIICHUS JUTMHBI OTPE3Ka, yKa3zaHHbIe (pOPMYIIbI A5t
MIOCTPOEHHSI TOUEK 110 pEeIIeHUs CTEPEOMETPUUECKUX
KOOpJIMHATaM 3aJ1a4 KOOPIMHATHO-BEKTOPHBIM
METOJIOM
13 | Yron Mexmy BeKTopaMu VYron Mexry BeKTopamu Wmets npencrasienue o0 yrie
MEX1y BEKTOPaMHU, OTIPEAETISATh
YroJ1 MeXAY BEKTOpPaMHU
14-15 | CxanspHoe CkasipHO€ MPOU3BEICHUE Nmets npencraBieHue o
MIPOU3BEICHNE BEKTOPOB BEKTOPOB. POpMYJIbl CKAJSIPHOE | CKAJIIPHOM KBaJpaTe BEKTOpa.
IIPOU3BEICHNE BEKTOPOB. YMeTh BBIUUCIATH CKaJIIPHOE
CBoJiCcTBa CKAJISIPHOE MPOU3BEJCHNUE B KOOPAHMHATAX U
IIPOU3BEIEHNE BEKTOPOB KaK MPOMN3BEJCHUE JUTMH
BEKTOPOB Ha KOCUHYC yTIJia
MEX 1y HUMH, HaXOJUTh YToJl
MEX 1y BEKTOPaMHU MO UX
KOOpJIMHATaM
16-17 | Yros Mex 1y IpsSMbIMU Hanpasnstoniuii BekTop. Yromu YMeTh HaXOAUTH YTOJ MEKIY
MEX 1y PSMBIMHU PSIMBIMU
18 | JIBmxeHue OceBasi, IIeHTpaIbHas, HmeTs ipecTaBieHue o
3epKajbHasi CAMMETPHS, Ka)XZIOM BU/JIE IBIDKEHUS, YMETh
napasuieIbHbIA IEPeHOC BBITIOJIHATH IOCTPOEHUE
burypsl, CAMMETPUYHON
OTHOCHUTEIILHO OCH CUMMETPHH,
LIEHTPA, TUIOCKOCTH, IIPH
[apaJuIeJIbHOM IEPEHOCce
19-20 | Pemenue 3anau CkansipHO€ NIPOU3BENECHUE [Tpu oToOpa’keHNH MIOCKOCTH
KOOPJIUHATHBIM BEKTOPOB, YIOJl MEXIY Ha ce0sl yMeTh yCTaHAaBIUBATh
criocoOoM npsMbIMU. [TocTpoeHne Gurypsl, | cBsi3b MEXKAY KOOpIAUHATAMHU
CUMMETPHUYHO OTHOCUTENBHO CUMMETPHYHBIX TOUEK
OCH CUMMETPHH, LIEHTPA
CUMMETPHH, TUIOCKOCTH, IIPH
napaJuleJIbHOM IEPEHOCE
21 | KontponbHas pabora 1o CkansipHO€ IPOU3BENECHUE YMeTh NpUMEHSATh NOJyYEHHbBIE




teme «MeTo1 KOOpInHAT
B IIPOCTPAHCTBE»

BEKTOPOB, YIOJI MEKY
npsMbIMU. JJTMHA BEKTOpA.
Koopaunatsl cepenrabl OTpe3Ka.
JnunHa oTpeska, KOOpAUHATHI
BEKTOpA

3HaHUA

3. Hununop, xouyc, wap (16)

22-23 | HwmHap 2 | Hunmmuap, sieMeHTsl nunHapa. | IMeTs mpecTaBieHue o
OceBoe ceueHne IMHAPA, WIMHAPE, YMETh pa3iniaTh B
HEHTpP HWIMHIPA OKpYKaIoIIeM MHUpE TPeAMEThI-
IWINHAPHI, BBITIOJHATH YEPTEIKU
M0 YCJIOBUIO 33J1a4u. Y METh
HaXOJIUTh TUIOMIA(h OCEBOTO
CEUEeHHsI, CTPOUTH OCEBOE
CeueHme
24-25 | [1nomaap MOBEPXHOCTH 2 | ®opMyIbl TIOMAAN TIOTHOM 3HaTh (POPMYIIBI TIIOIIAIU
LUAJIMHIPA MOBEPXHOCTH IUIOIIA M OOKOBOI | OOKOBOM M MOJIHOM
MOBEPXHOCTH MOBEPXHOCTH IMIIMHIPA U YMETh
WX BUJETh, UCTIOJIB3YS
(OpMYIIBI, BRIYHCISTH TUTOIIAIb
OOKOBOM U MOJHOM
MOBEPXHOCTH
26-27 | Konyc 2 | Konyc, anmeMeHTHI KOHYcCA. 3HAaTh IEMEHTHI KOHyca. YMETh
[Tnomans MOBEPXHOCTH KOHYCa | BBIIOJHSATH IOCTPOEHHE KOHYCA
U €ro cedeHus. 3HaTb (GOpMyIIbl
[IoIaa OOKOBOW U HOJHOM
MMOBEPXHOCTHU KOHYCA. YMETh
pelaTh 3a/1a4y Ha HaX0XKJICHHE
IUIOINAH TOBEPXHOCTHU
28-29 | YceueHHbIN KOHYC 2 | YcedeHHBIH KOHYC, €T0 3HaTh AJIEMEHTHI YCEUEHHOTO
aieMeHTshl. [Inomans KOHYCa, YMETh pPaclo3HaBaTh Ha
IIOBEPXHOCTH YCEUEHHOTO MOJIeNIAX U n300paXkaTh Ha
KOHYycCa yepTexax. 3HaTh GpopMyiy
Ioaa OOKOBOM U IMOJIHOMN
IIOBEPXHOCTH YCEUEHHOTO
KOHYcCa
30-31 | Iap 2 | llap, nuHNM B 11ape Nwmetpb npeacraBieHue o mape,
YMETh Pa3nyaTrh B
OKpY’KaloIleM MUpPE IPEIMEThI —
IIapBl, BHIIOJIHATH YEPTEIKU 110
YCIIOBHIO 3a/1a41
32-33 | Coepa 2 | Cdepa u map. Bzaumuoe 3HaTh onpeaeneHue chepsl.
pacroioskeHue chepsl 1 VYMeTb onpeneniTs B3auMHOe
IUIOCKOCTH, MJIOCKOCTb, pacrionoxxenue chep u
KacartesbHas u cdepa IJIOCKOCTH
34-35 | YpaBHeHue chepsl 2 | YpaBHenue cepsl. CBoiCTBa 3HaTh CBOMCTBO KacaTeIbHOU K
KacaTeJabHOU U chepbl cdepe. YMETh COCTaBIATh
ypaBHEHHE Cepsl Mo
KOOp/AMHATaM TOYeK, peraTh
TUIOBBIC 33J1a4U 10 TEME
36 | Paccrossune ot mentpa | 1 | PaccrosiHue ot neHtpa cepsl 10 | 3HaTh, 4TO OO0 MpeCTaBIsSeT




chepbl 0 TUIOCKOCTH

CCUCHU A

INIJIOCKOCTH CCUCHUA

paccTostHue OT LIeHTpa chepsl
JI0 IUIOCKOCTHU

37 | KonrponbHas paborta 1o Hununap, xoHyc, map,
teme «llumuHap, KoHyc, ypaBHeHue cdepsl. [Tnomanms YMeTb NpUMEHSTH MOJTydeHHBIC
map» MIOBEPXHOCTH IIMJIMH/IPA, KOHYCA, | 3HAHUSA
cepsl
4. Oovem men (17)
38 | O6bem Ten [Tonsitne o6peMa YMeTh HaX0AUTh 0OBEMBI TEIl
39-40 | O6BeM MPSMOYTOJILHOTO [onsitne o6bpema. O0beM 3HaTh GOpMyITEI 00BEMA
napaJiesienunea IPSIMOYT OJTBHOTO IPSIMOYTOJTBHOTO
napajienenuneaa, o0obem Kyba | mapasuienenurena. Y MeTh
HAxo0JIUTh 00beM Kyba 1 00beM
IPSIMOYTOJIBHOTO
napajiesienumnea
41-42 | O6beM TpsSMO TPU3MBI ®opmyna 00beMa MPU3MBI: 3HaTh TeopeMy 00 oObeMe
OCHOBAHUE — MPSMOYTOJIbHBIN IPSAMOY NPU3MBI. Y METh peniaTh
TPEYrOJIbHUK; TIPOU3BOJIHHBIIH 3aJ]a9¥ C UCTI0JIH30BAHNEM
TPEYroJIbHUK; OCHOBaHHUE- bopMyIel 00beMa NpsMOi
MHOTOTPaHHHUK TIPHU3MBI
43 | O0beM mHUIMHIpA ®dopmyna odObemMa HUIUHAPA 3Hath popmyIbl o0bemMa
HWIMHAPA. YMETh peniaTh
3a71a4M C UCHOJIb30BaHUEM
dbopmyibel 00beMa IITHHPA
44-45 | OO6beM HAKIOHHOU Mertona HaxoxAeHHUS 00BeMa 3HaTh hopMyibl 00beMa
MPU3MBI TeJla ¢ MOMOIIBIO HaKJIOHHOM MPU3MBbL. Y METh
OTIPEJIETICHHOTO MHTErpaJa. HAaXOJUTh 00BEM HAKIOHHOU
MpU3MBbI. 3HaTh METO]T
BBIYUCIICHUS 00beMa Yepes
OTIpe/IeTICHHBIA HHTETPal
46 | O6bpemM TupamMuIbl ®dopmyibl 00beMa TpeyroiabHou | 3HaTh (hopmMysIbl 0OBEMa
47 | O6bem KoHYCa Y TIPOU3BOJILHOM MHUPAMUJIBIL. NUpaMHIbl U KOHYCa. YMETh
®opmynel 00beMa KOHYCa, HOPUMEHATH METOJ JUISl BHIBOJIA
YCEUYEHHOTO KOHYCa dopmyssl 00beMa MUPAMHIBI 1
KOHYCa, HaXOIUTh 00beM
HpaMHJIbI U KOHYyCa
48 | OObeM yceueHHOTo dopmyna o0beMa yceueHHOTo YMeThb BBIBOJUTH (OPMYITY
KOHYyca KOHYca o0beMa yceueHHOTO KOHyca U
pemnIaTh 3a/1a4u Ha BBIYHUCIICHHE
o0beMa yceueHHOT0 KOHyca
49-50 | O6beM mapa O6beM mapa. O6beM mapoBoro | 3HaTh popmyiny oobeMa miapa.
CerMeHTa, CII0s Hmetsb npencTaBieHue o
IIapOBOM CEIMEHTE, IIapOBOM
CerMeHTe, I1apOBOM CEKTOpE,
cioe. 3HaTh GOpMYIIbl 00bEMOB
ATUX TEJN U peulaTh 3a7auu Ha
HaXO0KJICHHE UX 00bEMOB
51-52 | ITnomans chepsr ®opmynsl mIoImaau chepbt 3HaTh GOPMYIIBI MJIOLIAIU

cdepbl. YMeTh BEIBOJAUTH
dbopmyny momanu chepsi,
peliaTh 3a/[a4i Ha BEIYUCIICHUE




ionaau chepsl

53 | Pemenue 3ama4u no Teme ®opmynel 06bema Ten, popmyna | [Ipumenars Gopmynbl mpu
«O0BEM TEI wioniaau chepsl pelIeHuN 3a1a4
54 | KonrtposapHas pabora 1o O0beM IPSIMOYTOJILHOTO YMeTh NpUMEHSATh NOJyYEHHbIE
teme «O0BeM Tea» napajuiesienumnena, kyoa, 3HAHUS
IPU3MBI, TUPaMUIbI, KOHYCA,
IIMHAPA, [1apa
5. lloemopenue (14)
55-56 | TpeyroapHHUKH Bunbl TpeyrosibHUKOB, IUIOMAAL | 3HATh BUABI TPEYTrOJIbHUKOB,
TPEYroJIbHUKa, COOTHOIIIEHUE METPUYECKHE COOTHOIIICHHS B
YTJIOB ¥ CTOPOH TPEYroJbHUKA HUX. YMETh PUMEHSATH
CBOMCTBA MEJIMaH, BEICOT,
OMCCEKTPHC, COOTHOIICHHUS
CBSI3aHHBIE C OKPY)KHOCTBIO
57-58 | YeTpIpexyroabHUKH [IpssMOyTOIBHUK, 3HaTh METpUYECKHE
napasuiesiorpaMmm, pomo, COOTHOIIICHUS B
KBaJ[paT, Tparenus, napaiesiorpaMMe, Tparenny.
METpPUYECKHE COOTHOIIICHUS B YMeTh MpUMEHSTh UX TIPH
HUX pemeHnn 3a1a4q
59-60 | OkpyxHOCTB OKpyXHOCTH, CBOHCTBA 3HaTh CBOMCTBA KacaTelIbHBIX,
KacaTeIbHBIX U XOP/I, MIPOBEICHHBIX K OKPY)KHOCTH,
BIIMCAHHBIE U [ICHTPAJIbHbIE CBOICTBO XOpJ, YIJIOB
YTJIbI BIIMCAHHBIX, LIEHTPAJIbHBIX.
VYMeTh NPUMEHSATH UX IIPU
pELICHNH 3a]1a4 IO JaHHOU TeMe
61-62 | Bzaumnoe B3anmHOe pacnonioxeHne YMeTh pemath 3a7a4u U
pacroio’keHue npsiMoit u NPAMBIX U IJIOCKOCTEN B aHAJIM3UPOBATh B3aMHOE
IUIOCKOCTH IPOCTPAHCTBE pAacIoyIoKEeHUE MPSIMBIX U
IIJIOCKOCTEN
63-64 | MHOTOTpaHHUKH [IpssMOyTrobHBIN 3HaTh NOHATHE MHOTOTPAHHHUKA
napasenenurnes, npusma, U TeJ BpallleHus, GopMyJibl
nupamua. [lnomanu IUIOINAM TOBEPXHOCTHU U
IIOBEPXHOCTU U 00beMBbI. Bubl | 00beMOB. YMeETh pemarsh 3ajauu
CeueHu! Ha HaxO)XIEHHUeE IUIOMANed U
00BEMOB TeN
65 | Tena Bpamenus Konyc, unnunnp, map. 3HaTh NOHATHE TeJl BPaLleHus,
[Tnomanu noBepxXHOCTH U (dbopMyIbl oAU
o0bembl. Bujipl ceuenmii IOBEPXHOCTU U 00BEMBI. YMETh
pelaTh 3a/1a4y Ha HaX0XJIeHUe
IoImaze 1 00beMoB Tell
66-67 | Bexropsl. Metox JleiicTBHS Hall BEKTOPAMH. 3HaTh GOPMYIIBl KOOPIAMHAT
KOOpAMHAT Koopaunats! BekTopa CepeIMHbl 0Tpe3Ka, GOPMYIIBI
JUIMHBI BEKTOpA U PacCTOSIHUS
MEX]y ABYMs TOUKaMH. Y METh
IPUMEHSATh YKa3aHHbIE
(bopMyIbl T pereHus
CTEpEOMETPUYECKUX 3a/1au
KOOPAMHATHO-BEKTOPHBIM
METOJI0M
68 | Mrorosslii Tect MHOroyrojasHUKH, Tena YMeTb NPUMEHSTH MOJy4ECHHbIE
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