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Pabouas mporpamma yueOHOTO Kypca «l'eomeTpus» 0a30BOTO YPOBHSI ISl OOYYArOIIHXCS
1011 xmaccoB paspaborana Ha ocHOBe DenepaibHOrO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa CpeJHEero OOIIero Oo0pa3oBaHMsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbSBISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPATUIMHA POCCHHCKOTO O0Opa30OBaHUSI.
Peanmuzanuss  mporpamMmbl  o0ecriedMBaeT — OBJIAJCHHE  KIIOYEBHIMH  KOMIIETCHIIMSMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HENPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTD
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLTHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpPUM Ha YpPOBHE CpEeAHEro oouero oOpa3oBaHUsS
00yCJIOBJICHAa NPAKTUYECKOH 3HAYMMOCTHIO METANpEJAMETHBIX W TPEAMETHBIX pe3yJbTaToB
0o0y4yeHMsI T€OMETPHM B HAlpaBJIEHUH JMYHOCTHOI'O Pa3BUTUS OO0ydarommxcs, (GpopMupoBaHUS
(YHKIMOHATPHOH MaTeMaTHYECKOW T'PaMOTHOCTH, HM3YYCHHs APYTUX YUYEOHBIX IHCLUIUIMH.
PazButue y oOydaromuxcsi NpaBUIbHBIX MPEACTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TE€OMETPHUECKUX a0CTpaKIUil, COOTHOUICHUH PEATbHOTO M HACATBHOTO, XapaKTepe OTPaKCHUs
MaTE€MaTHYECKOW HAayKOM SBJIICHMM M IPOLECCOB PEaJbHOIO MHMPA, MECTE I€OMETPUHU B CUCTEME
HAayK W POJIM MaTEeMATUYECKOTO MOJEIMPOBAaHMS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CIOCOOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUSI YUYAIIMXCS, a TaKXkKe KauecTB
MBILUIEHUS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIECTBE.

FCOMeTpI/IH ABJICTCA OJHHUM U3 0a30BBIX npeaMEeTOB Ha YPOBHC CPEIAHETO O6H_IGFO
O6pa30BaHI/I$I, Tak KaK 00ecIeuYrnBacT BO3MOXKHOCTH HN3YUCHUA KaK AWCHUILUIMH €CTCCTBCHHO-
HaquOﬁ HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlorngeckoe MBIIIJICHUEC, (I)OpMI/IpyeMOC IIpUu N3y4YCHHUU O6y‘laI-OH_[I/IMI/IC$I MIOHSATUHMHBIX OCHOB
reoOMCTPHUU U MMOCTPOCHUHN LECIIOYKH JIOTHICCKUX YTBep)K)IGHHi/JI B XOJI€ pCHICHUSA TCOMETPHUICCKUX
3aaa4, YMCHUC BBIIABUI'aTb W OIIPOBEPrarb TUIOTE3bI HEIOCPCACTBCHHO MHCIIOJIB3YIOTCA IIPpU
pe€IICHUHU 3a4a4 €CTECTBECHHO-HAYYHOTI'O [IUKJIA, B YaCTHOCTH U3 KypcCa (1)H31/IKI/I.

YMeHHe OpUEeHTHPOBAThCS B MMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
JeATeNbHOCTH uesoBeka. OpueHTanus 4eloBeka BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COLUAIBHOTO OBITHS, (hopMa OTPAKEHUSI OKPYKAIOIIEro MUpPA, YCIOBUE YCIEUIHOTO
ITO3HAHMS u AKTHUBHOTO npeobpazoBaHus JEUCTBUTEIILHOCTH. OmnepupoBanue
IIPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSAET pa3Hble BUIbI yUeOHOH M TPYJIOBOM AEATENbHOCTH,
SBJIAETCS OJHUM U3 MNPOPECCHOHANbHO BaXKHBIX KadyecTB, IOATOMY AakKTyaJbHa 3ajada
(dbopmMupoBaHUs Y 00yYaIOLIMXCSl TPOCTPAHCTBEHHOTO MBIIIICHHS KaK Pa3HOBHJIHOCTH 00Opa3HOro
MBIIUIEHHs] — CYIIECTBEHHOI0 KOMIIOHEHTa B IMOJATOTOBKE K IMPAKTHYECKOW NEATEIBHOCTH I10
MHOT'MM HaIpaBJICHUAM.

Ienb ocBoeHUS IporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOoBHE 00yUeHUs —
001eo0pazoBaTelbHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOydYaronuxcsi depe3 obecreueHne
BO3MOXXHOCTH MPUOOPETEHUS W HCIONB30BAHUS CHUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
NnecTBUM, crienn(UYHBIX T€OMETPUHU, BO3MOKHOCTH YCIEIIHOIO MPOJOKEHUsI 00pa30BaHUs 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHUEM T€OMETPHUH.

[IporpamMma o reomeTpun Ha 6230BOM YpOBHE MpeAHA3HAUYCHA JJIsl 00yUaIOIUXCSI CPpEaHEeH
IIIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHWA Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. Takum oOpa3oM, oOydaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKHE YMEHHsI, CBSI3aHHBIC CO CIEIU(PUKON TeOMETPUN U HEOOXOJUMEBIC JUIS JKU3HH B
coBpeMeHHOM obOiiecTBe. Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3YYHUTh T€OMETPHIO OoJjee



ryOOKO, €cnu B JajbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHHUSX B
npodeccuoHanbHOM e TeIbHOCTH.

JlocTrkeHue Lenu OCBOSHMsI IIPOrpaMMbl 00€CIIeYUBAETCS PEIIEHUEM COOTBETCTBYIOIINX
3anad. [IpuoputeTHbiMu 3a1auyamu ocBoeHus Kypeca «I'eomerpun» Ha 0a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opmMupoBaHuE NMPEACTABICHUS O FTEOMETPUH KaK YaCTU MHPOBOM KYJIbTYpbl U OCO3HAHHE
€€ B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM,;

e (opmMupoBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX U TeJaX BPAILEHUS KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOIIMX ONUCHIBATH W M3ydyaThb pa3HbIE SBJICHUS
OKPY’KaloIllero MUpa;

e (dopMupoBaHHe yMEHHS pacllO3HaBaTb Ha 4YEpPTEk,axX, MOJCNIAX M B PEAIbHOM MHUpE
MHOT'OTPaHHUKH U Te€Jia BPAILCHHUS;

e OBJIAJICHHE METOJAaMM pEHICHUs 3aJad Ha IOCTPOCHUS Ha  HM300paKEHUsX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHUS OTIEPHUPOBATH OCHOBHBIMH IMOHATHSAMU O MHOTOTPaHHUKAX U Tellax
BpaLICHUs U UX OCHOBHBIMU CBOMCTBAaMH;

e OBJIQJICHHE AJITOPUTMAaMHU pELIEHUS OCHOBHBIX THUIIOB 334ay; (POPMHUPOBAHHE YMEHHS
IIPOBOJUTH  HECIOXKHBIE  JOKA3aTeJIbHBIE  PACCY)KIAEHUS B XOA€  peuleHus
CTEPEOMETPUYECKHUX 33124 U 3a7a4 C IPAKTUUECKUM COJAEPKAHUEM;

e pa3BUTHE  UHTEIUIEKTyaJlbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  oOywarommxcs,
[I03HABATEIbHOW aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHUHN, KPUTUYHOCTU MBIILJICHUS;

e (dopmupoBanne (GYHKIMOHATBHONW T'PaMOTHOCTH, PEJIEBAHTHOM TEOMETPHH: YMEHHE
pacrno3HaBaTh MPOSBICHHUS T€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B
peaIbHbIX JKU3HEHHBIX CUTyallMsIX M NpPU H3YYEHHM JPYTruxX Y4YeOHbIX IpPEAMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMYIIMPOBATh UX HA S3bIKE TEOMETPUH
U CO3[1aBaTh I'€OMETPUYECKUE MOJEIH, IIPUMEHSATh OCBOCHHBIM IT'€OMETPUYECKUI arrapar
JUISL PElIeHHs] MPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/lay, WHTEPHPETHUPOBATH M OIICHUBATH
ITOJIyYEHHBIE PE3YJIbTaThI.

OTnnuuTeNbHON 0COOEHHOCTHIO MTPOrPaMMBI SABIISIETCS BKIIOUEHHE B KYpC CTEPEOMETPUU B
HayaJle €ro M3y4eHHUs 3a7ad, pelIacMbIX Ha YPOBHE MHTYUTHUBHOIO IO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'0  MBIIUICHHs, CTUMYJIHUPYET IPOTCKAHWE HWHTYUTHBHBIX  IIPOLIECCOB,
MOTUBHPYET K JAIBHEUIIEMY U3YUYEHUIO NIPEAMETA.

[Ipennourenne oTHa€rcs HArJIAJHO-KOHCTPYKTUBHOMY METOJly OOYYeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HUMEIOT B CBOEM OCHOBE UYYBCTBEHHOCTb IPEIMETHO-IPAKTHUECKON
NEeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEICTABICHUN Y YUAIIUXCS B KypCce CTEPEOMETPUH
MPOBOJUTCS 3a CUET pELIeHUs 3aJad Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00pa30B M 3aj1ad Ha
ONepUpPOBaHUE TPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOAMUTCS C OMOPOH Ha
HarJsIIHOCTh, @ OTIEPUPOBAHUE 00PAa30M — B YCIOBUSAX OTBJICYEHUS OT HATJITHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 HCXOHOTO CO/ICPKaHMS.

OcHoBHBIE  coaepkaTenbHble JMHUM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukny», «lIpsiMble U mIockocT B mpocTpaHcTBe», «Tena BpameHus», «BexkTopsl u
KOOpJAWHATHl B IPOCTPAHCTBEY». POPMUPOBAHUE JIOTUUECKUX YMEHUHN pacHpelenseTcs He TOIbKO
M0 COJAEpXaTeNbHBIM JIMHUSIM, HO W 10 ToJaM OOydYeHHs Ha YpPOBHE CpETHEro OOIIero
o0Opa3oBaHUsl.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTaM OCBOEHUS
paboueiil mporpaMMel, pacrpeAenéHHbIM 0 rojaM 00y4YeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJQJICHME  TIEOMETPUYECKMMH  MOHATUSAMH W HaBBIKAMH  OCYILIECTBISUIOCH



MOCTIeIOBATENbHO U ITOCTYNATENbHO, C COOJIIOICHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE
3HaHHUA BKIIOYAIUCHh B OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX IMpeACTaBlIeHUN 00ydJaromuxcs,
pacimpsis 1 yriayouss e€, o0pasys IpodHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha n3yuenue reomeTpun oTBOIUTCS 2 yaca B Henento B 10 kimacce u 2 yaca B Heenmo B 11
KJ1acce, BCEro 3a JiBa roga ooydeHus - 136 yueOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHATHS CTCPCOMCTpPHUH. Tqua, IpsAMasd, IJI0CKOCTb, IIPOCTPAHCTBO. ITonsarue 06
AKCHUOMATUYCCKOM IMMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPUU U CIICACTBUA U3 HUX.

B3aumHOe pacrnosiokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, NapauleIbHbIE U
CKpeumuBaromuecss npsMblie. llapamienbHOCTh MNPSAMBIX M IUIOCKOCTEM B NIPOCTPAHCTBE:
[apajuleJIbHbIE MPSMBIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPAMBIX; [ApaJIEIBHOCTh
IpSAIMOM M IUIOCKOCTU. YTIbl C COHAIPaBICHHBIMM CTOPOHAMM; YIOJI MEXAYy IpsSMBIMU B
npoctpaHcTe.  [lapanesnbHOCTH  IUIOCKOCTEW: — HapajulelbHble  IJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiimme npocTpaHcTBEHHbIE PUIYpPHI Ha MJIOCKOCTHU: TETPadAp,
Ky©0, mapaenenurnes; IoCTPOSHUE CEUeHUH.

[lepneHUKYIAPHOCTD PSMOU U MJIOCKOCTH: MEPIEHAUKYIISPHBIE NPAMbBIE B IIPOCTPAHCTBE,
NpsIMBIE TApAJUICNIBHBIE W NEPHEHANKYJSIPHBIE K IIJIOCKOCTH, IPU3HAK IEPIEHIUKYISIPHOCTH
MIPSIMOM U IUIOCKOCTH, TEOPEMA O MPSAMOH NMEPINEHAUKYIAPHON INIOCKOCTU. YTIIBI B IIPOCTPAHCTBE:!
Yrojl MEXAy NPSIMOW M IUIOCKOCTBIO; JABYTPAHHBIM yroJj, JIMHEWHBIM YroJl JABYTPaHHOTO YIUIA.
IlepnieHqUKyIsAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU JO INIOCKOCTH, PACCTOSIHUE OT IMPSIMOM 10
IJIOCKOCTH, TpPOEeKUUs (QUrypbl Ha IJIOCKOCTh. [leprneHauKyIsipHOCTh IJIOCKOCTEW: NpPU3HAK
MEePIEHIUKYISAPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX neprneHauKyisapax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBIITYKJIbI€ U HEBBIMYKJIbIE
MHOTOTPaHHHUKH; pa3BEPTKAa MHoOrorpaHHuka. [Ipusma: N-yroiabHas mpu3Mma; TpaHU U OCHOBaHUS
MpU3MBI; TpsMasi M HAKJIOHHAs TMpU3Mbl; OOKOBas U TOJHAs TOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NpsMOYTOJIBHBIN Mapajjiesienunen U ero cpoicrBa. [Iupamupa: N-yronpHas
nupaMua, TpaHH M OCHOBAHHWE MHUPaMHJIbl; OOKOBask M TIOJHAs IOBEPXHOCTb MMUPAMMIBI;
npaBUiIbHAas M yceu€HHas MNHUpaMuja. OJEMEHThl NpuU3Mbl M THpamuisl. [IpaBuibHBIE
MHOTOTPaHHUKHU: TOHSATHE MPABUIBHOIO MHOTIOIPAaHHUKA; MpaBWIbHAs NMpU3Ma M MpaBUIIbHAs
NUpaMU/Ia; IpaBUIbHAs TPEYToJIbHAs MUpaMUa U IpaBUIIbHBIN TeTpasap; Kyo. [IpencraBnenue o
MPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTadp, N0AeKadip U ukocayap. CedeHus NpU3Mbl U TUPAMU/IBL.

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B MpaMuax, NapaielenuIenax, IpaBUIbHbBIX MHOTOTPaHHUKAX.



Brruncrnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriasl. [lnomans OoxoBoit
TTOBEPXHOCTHU U TOJTHOM MOBEPXHOCTH MPSMOU MPU3MBI, TIOMIAIL OCHOBaHHH, TeopeMa 0 O0OKOBOM
MOBEPXHOCTU MpsIMOM Tpu3Mel. [lnomans GOKOBOW MOBEPXHOCTH W MOBEPXHOCTH IMPaBHIIbHOU
IUpPaMU/Ibl, TEOpeMa O IUIomaau yceu€HHON nupaMuabl. [lonsatre 06 06béme. O0BEM NUpaMusl,
IIPU3MBI.

Ilonobuble Tema B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOIIAJMU IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

11 KJIACC

Tena Bpaumienus

Hunuaapudeckass MOBEPXHOCTh, OOpa3yrolide UHWIMHAPUYECKOH MMOBEPXHOCTH, OCh
WIAHIPUYECKON MmoBepxHOCTH. L{uwHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 0Opasyromias u
OCb; IJIOLIAb OOKOBOW U MOJTHOW MOBEPXHOCTH.

KoHunueckasi MOBEPXHOCTb, 00pa3yrOLIMe KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH moBepxHocTH. KOHyC: OCHOBaHME M BeplMHa, oOpasylomias W OCh; IUIOIIAIb
OOKOBOI M TOJHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylollue M BBICOTA; OCHOBAaHUS M
OOKOBast MOBEPXHOCTb.

Cohepa u map: UEHTp, paaUyC, OUAaMETp; IUIOMIA[b MOBEPXHOCTH chepsl. B3anMHoe
pacrionioskeHue chepbl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas chepsl.

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka LMIuHApa 1 KOHyca.

KOM6I/IHaHI/II/I TCJI Bpall€cHUAd W MHOI'OIPpaHHUKOB. MHOFOFpaHHI/IK, OIMCAHHBIM OKOJIO
C(l)epbl; C(i)epa, BIIMCAHHAs1 B MHOT'OT'PAHHUK, UJIW TCJIO BpalliCHUS.

[Tonssitue 00 o00BEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO MapaliieNienuneaa u cieacTBus u3 ne€. O0bpéM nunuHapa, konyca. O0bEM mapa
Y TI0MIAh CEpHI.

[Tonobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MeEXAY IUIOMIAJSIMU IOBEPXHOCTEH,
00bEMaMU MOOOHBIX Tell.

Ceuenuss mmaMHIpa (MapajuleIbHO M MEPHEHAUKYISIPHO OCH), CEYeHHS KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUCHUS LI1apa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B npocTpaHcTBe. ClI0KEHUE M BBIYMTAHHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uwncno. Pa3noxeHue BekTopa MO TPEM HEKOMILIAaHApHBIM BekTopaM. lIpaBumio
napajulenenumnena. Pemenne 3agad, CBI3aHHBIX C IPUMEHEHUEM IIPABUIl ICUCTBUN C BEKTOpPaMHU.
[IpsmMoyronbHas cucrema KOOpAMHAT B mnpocTpaHcTBe. Koopamnarsl Bektopa. IIpocreiimmue
3aJadyd B KOOpAMHATaXx. YTol Mexay Bekropamu. CKalsipHOE IPOU3BEACHHUE BEKTOPOB.
Brluucnenue yrioB Mexay NPsSMBIMH U IIOCKOCTAMHU. KOOpPIMHATHO-BEKTOPHBIA METOJA TNpH
pELICHUU TEOMETPUYECKUX 3a1ay.



IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHMS IpOrpamMMmbl ydyeOHOro mnpenmera «MaremaTuka»
XapaKTEepPU3yIOTC:

Fpamancxoe BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOM IMO3MLIMU  OOyyaromierocss Kak AaKkTUBHOTO U
OTBETCTBEHHOT'0 YJICHa POCCHUICKOrO OOIIECTBA, MPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUN, MpOLENyp Tpa’kIaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAIBHBIMM HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘leCKOQ BOCIIMTaAaHHE:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPaKJAHCKON WICHTUYHOCTH, YBRKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB U POCCHUMCKOW MATEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITUX AOCTHKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM poccuiickoro Haponaa; c(hOopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, dTUYECKOIO IMOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTUKEHUN HayKd U JIeATENbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOHYHBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHHUE:

9CTCTUYCCKUM OTHOIICHHUEM K Mupy, BKJIrO4as OCTCTUKY MAaTEMAaTHYCCKUX
3aKOHOMepHOCTeﬁ, O6’beKTOB, 3agay, peLHeHI/Iﬁ, paccyxcz[eHHfI; BOCIIPUUMYUBOCTBIO K
MAaTEMAaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJI0B UCKYCCTBA.

duznuyeckoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMaTHUECKHE 3HaAHHs B UHTEpecax 370POBOI0O
u Oe3zomacHOro oOpasa >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO (310pOBOE
MUTaHUe, cOATaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryyspHas (u3nueckas aKTUBHOCTD);
(U3NYECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTUBHO-03/I0POBUTEIIBHOM JESITEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHUEM LEHHOCTU TPYJOJIIOOUS; MHTEPECOM K pa3iIMYHBbIM
cepam npodeccHOHATHLHON JesTeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOH U €€ MPHIIOKEHHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIM BBIOOp Oynyiiel nmpodeccuu U pearr30BbIBATH COOCTBEHHbBIE
KM3HEHHbIC IUIaHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYecKOMy O0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PELICHUU
IIPaKTUYECKUX 3a]]a4 MaTEMaTHUECKON HAlPaBIECHHOCTH.



IKOJIOrHYeCKOe BOCIUTAHHUE:

C(OPMHPOBAHHOCTHIO JKOJIOTUYECKOH KYJIBTYpbl, NOHUMAHHEM BIUSHHUS COIHMAIBHO-
9KOHOMMYECKHX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOW CpeIbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa  JKOJOTHMYECKHMX  MpoOJieM;  OpUEHTalMell Ha  IpUMEHEHUE
MaTeMaTHYeCKUX 3HaHMU Ul pelleHMs 3a7ad B 00JIACTH OKpY’XKarolled cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY KArOIIEeH CpeIbl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd M OOIIECTBEHHOW MPAKTUKH, NOHUMAHMEM MaTEeMaTH4YEeCKOH HayKH Kak chepsl
YEJIOBEUECKOU JEeATEIbHOCTH, JTAllOB €€ pa3BUTHS U 3HAYMMOCTU JUISl Pa3BUTHUSl LUMBUIIM3ALNY;
OBJIAJICHUEM SI3bIKOM MATEMaTUKHU U MAaTEMATUYECKON KyJIbTYPOH KaK CpEICTBOM I1O3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISATh IIPOEKTHYIO U UCCIEAOBATENIBCKYIO I€ATEIbHOCTh MHIUBUAYAJIbHO U
B IpyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3ysibTaThl OCBOSHHS IPOTPaMMbl YYeOHOTO mpeamera «MaremaTukay
XapaKTePU3yIOTCS  OBJIAJICHUEM  yHUBEPCATbHBIMH  HO3HAGAMETIbHBIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCANbHOIMU — Pe2yIsimUEHbLMU
oeticmsusmu.

1) Vuusepcanvhvie nosnasamenwvhvle Oeticmeus, obecneuusarom gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYecco8 00yuarowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICarouje2o Mupa;
npUMeHeHUe J102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuetl).

Ba3oBble Jornuyeckue geiicTBUA:

e BBUBIATH M XapaKTE€PU30BaTh CYILIECTBEHHbIE MPHU3HAKM MaTeMaTHMYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUH MEXIy HNOHATUSIMH; (OPMYJIUPOBATh OINpPEACICHUS MOHITH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MPH3HAK KJIACCU(UKALMU, OCHOBAHUS JUIl 00O0OIEHUS U
CPAaBHEHUS, KPUTEPUU IIPOBOJUMOTO aHAIN3A;

e BOCIPUHHUMATH, (HOPMYIUpPOBaTh M NPeoOpa3OBbIBATH CYXKJIEHHs: YTBEPAUTENIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBUIBJIATH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpeuus B (hakrax,
JaHHBIX, HAOMIOJEHUSX M YTBEPKACHUSAX; TMpeajiaraTb KPUTEPUU [UISl BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JIeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIE€IyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

e TPOBOJUTH CaMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKIACHUH (TpsMble U
OT TPOTHUBHOIO), BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH MPUMEPBHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BbIOUMpaTh cmoco0® pemeHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOASAIINNA C Y4ETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciaeaoBareabcKue AeiicTBUS:



e  HCIIONH30BATh BOMPOCHI KaK MCCIIEIOBATENLCKUNM MHCTPYMEHT TO3HAHMS; (DOPMYITHPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIeMy, YCTaHABIMBAThL HCKOMOE M JIaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

e TIPOBOJUTH CAMOCTOSATEILHO CIUIAHMPOBAHHBIA SKCICPUMEHT, HCCJICIOBAaHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MareMaTH4ecKOoro OOBEeKTa, sBICHHUS, IMpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SBICHUSMH, POIIECCAMHU;

e CaMOCTOATEIHHO (POpMYITUpPOBATH 000OIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, WCCICAOBAHUS, OIICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3yJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

e IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIABUIATh MPEIITOJIOKECHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ undopmanueii:

e BBIABIATH AeHUIUTH HH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX JJISi OTBETa HA BOIPOC U JUIA
pellIeHns 3a1a4H;

e BbIOMpaTh HMHGOPMAIMIO W3 HCTOYHHKOB pA3IMYHBIX THIIOB, AaHAJIH3UPOBATH,
CHCTEMAaTU3UpPOBAaTh M HMHTEPIPETUPOBATh HH(GOPMALMIO PA3IUYHBIX BUIOB U (oOpM
IIpE/ICTaBIICHMUS;

e CTPYKTYpHpOBaTh  HH(pOpMamuio, MNPeACTaBIATh €€ B  pasuuuHbIXx  (opmax,
WUTIOCTPUPOBATh rpauuecKu;

e OLEHUBaTh HAA&KHOCTH HUHGOPMALUMU IO CaMOCTOSITEIBHO C(HOPMYJIHPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvnvie KOMMYHUKamMugHble Oelicmeus, 00ecneuusaiom c@opmMuposanHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menmne:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
OoOlIeHMsI; SICHO, TOYHO, T'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHs MO XOAY pelIeHHs 3aJayl, KOMMEHTHPOBATh
ITOJTyYEHHBIN pe3yJIbTaT;

e B X0Je 00CYXJIEHMs 3a/laBaTb BOIPOCHI IO CYLIECTBY OOCYXk/1aeMOW TEeMbI, MPOOJIEMBI,
pemaeMoifI 3ala4Mi, BBLICKA3bIBaTb HWJACH, HALCJICHHBIC HA IMOUCK PCIICHUA; COIIOCTABJIATH
CBOU CYXJIEHUS C CYKJIEHHUSIMM APYTUX YYaCTHUKOB Jquaiiora, oOHapy>KUBaTh pa3inyue u
CXOJICTBO TIO3HMIMH; B KOpPpeKTHOW ¢opMme (OpMYyIHpOBAaTh pa3HOTIACHS, CBOH
BO3PAXKECHHUS;

L] MNpEACTABIATE PE3YJIbTAaTbl PCUHICHUA 3adadud, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHsI € Y4ETOM 3ajJad Mpe3eHTalu |
0COOEHHOCTEH ayAUTOPHH.

CoTpyaHunuecTno:

e T[OHUMAaTh U HMCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIWBUIYAIBbHOW PabOTHI MpHU
pelieHn y4eOHbBIX 3ajay; NPUHUMATh LeJlb COBMECTHOW AEATENbHOCTH, IUIAHUPOBATh
OpraHM3all0 COBMECTHOM palOThI, pacmpeneisTb BUABI pPadOT, JOroBapuUBaTHCA,
00CyX/1aTh MPOLIECC U PE3yIbTAT pabOTHl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

e Y4acTBOBaTh B IPYMNOBBIX (opMmax paboThl (0OCYykIAeHHs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» U MHBIE); BBIIOJIHATH CBOIO 4aCTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBHS C
JPYTMMH 4YJ€HaMH KOMaH/]Ibl; OLIEHHBATh KaueCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO
KpUTEPHsIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



3) Yuusepcanvuvie pecynamuensie Oeticmeus, obecneuugaiom opmuposanue cmviCilo8bixX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuszaums:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelIeHus ¢ y4€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHIH.

CaMOKOHTPOJIb:

e BJIAJIETh HAaBbIKAMH MO3HABATEIBHON pe(pIEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUIA
U MBICIUTEIbHBIX IPOLECCOB, UX PEe3yJIbTaTOB; BIaJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MAaTEMATUYECKOM 3a1a4u;

e MpeABUAETH TPYIHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTH IIPH DPEIUICHUM 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAAHHBIX, HaWJECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e  OLEHUBATh COOTBETCTBHUE PE3yJIbTAaTa LEIU U YCIOBUAM, OOBSICHITH IPUUYUHBI TOCTHKEHUS
WIA HEJOCTH)KEHUS PE3yJbTaTOB JIEATEIIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OILICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBath MOHATHAMU: TOUKA, PsAMas, IIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IMPU PCIICHHUU I'COMCTPUYICCKUX
3aaad.

OnepupoBarh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.
KnaccugunupoBars B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEN B MPOCTPaHCTBE.

OnepupoBaTh MOHATHSMHU: JBYTPaHHBIA yroyl, TpaHH JABYI'paHHOro yria, pedpo
JBYTPAHHOTO yTJia; TMHEHHBIN yrol ABYTPAHHOTO YIJIa; TpajycHasi Mepa JBYTPaHHOIO yria.

OHepI/IpOBaTI) MOHATUSAMU. MHOI'OI'paHHUK, BI)IHYKJ'H)II\/II nu HGBBIHYKJIBII;'I MHOI'OrpaHHUK,
9JICMCHTBI MHOT'OT'paHHUKA, HpaBI/IJIBHBIﬁ MHOT'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MUpaMHa; MpU3Ma, MPSIMOYTOJIbHBII
napajuiesenumnes, Kyo).

KHaCCI/I(I)I/II_[I/IPOBaTL MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHHA IJIA KJ'IaCCI/I(I)I/IKaLII/II/I (BBIHYKJ'ILIC
1 HEBBIIIYKJIBIC MHOT'OI'PAHHUKH, IMPABUJIBHBIC MHOT'OIPAaHHUKHA, MPSAMBIC U HAKJIOHHBIC ITPU3MEIL,

mnap aJ'IJ'ICJ'IeHI/IHCI[BI) .

OHepI/IpOBaTB MOHATHUAMU: CCKYIIad IMJIOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB.



OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCIIONB3YS METOJI CIIE/IOB.

CTpouTh Ce4eHHS] MHOTOIPAHHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYD: BUI CBEPXY, COOKY, CHU3Y.

PemraTe 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BECIIMYHUH I10 06pa3uaM HJIN aJITOpUTMaM,
IMPpUMCHAA H3BCCTHBIC AHAJIUTUUYCCKHUEC MCTOJAbI IIpU PCHICHUHW CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYHMCJICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOfI, OT TOYKH OO0
IIJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU.

PemraTe 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BECIIMYHUH I10 06pa3uaM HJIN aJIrTOpUTMaM,
IMPpUMCHAA HM3BCCTHBIC AHAJIUTUYCCKHUC MCTOJAbI IpPHU PCHICHUHU CTAHAAPTHLBIX MATCMATHUYCCKUX
3aaa4 Ha BbBIYHUCICHHUC YIJTIOB MEXKAY CKPCIIUMBAKOIIHUMUCA IIPAMBIMU, MECKIY HpﬂMOﬁ n
IIOCKOCTBIO, MCKY INIOCKOCTAMMA, ABYT'PAHHBIX YTJIOB.

Beruucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUPAMHIA) C
pUMeHeHHeM (OpPMYIT; BBIYUCIATH COOTHOLICHHSI MEX/Y IJIOMAASIMH MTOBEPXHOCTEH, 00bEMaMu
MOA0OHBIX MHOTOTPAaHHUKOB.

OHGpI/IpOBaTI) MOHATHUAMU: CUMMCTPHUA B IMPOCTPAHCTBC, LCHTP, OCb H IIJIOCKOCTH
CUMMCTPHUHU,; OCHTP, OChb U IINIOCKOCTh CUMMETPUU (1)I/Il"ypI>I.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETHPOBATh MH(POpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpPHUECKUX (PUTypax, IPEICTABICHHYIO Ha YepTeKaX U PUCYHKaX.

HpI/IMeHHTB IrCOMCTPHUUICCKUC (I)aKTLI J1 pCIICHUA CTCPpCOMCTPUYCCKHUX  3aaa4y,
npeanojararomux HECKOJBbKO IMaroB pCeIICHHA, C€CJIM YCJIOBHA NMPHUMCHCHUSA 3aJaHbl B SIBHOU

dhopwme.

[IpuMeHATH TpOCTEHIINE IPOTPaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHMKALIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3aay.

HpI/IBO,I[I/ITB IMPUMEPLBI  MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B Ipupoac U IKU3HHU,
pacrio3HaBaThb MPOABJICHUEC 3aKOHOB TCOMETPHU B UCKYCCTBE.

[IpuMeHATH TONy4YEHHBbIE 3HAHUS HA IPAKTHUKE: AHAIM3UPOBATH DPEAIbHBIC CUTYallUH W
IIPUMEHATh ~ U3Y4YEHHBIE IIOHATHA B  IIPOLlECCE  IIOMCKA  PEIICHHMS  MaTeMaTU4eCKH
c(OopMyJIMPOBAHHON MpOoOJIeMBbl, MOAEIUPOBATh peajbHblE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C HUCIOJIB30BAHUEM T€OMETPUYECKUX IOHATHUH U TEOPEM,
anmapara aareOpsbl; pemaTh IpPaKTUYECKHEe 3aJaul, CBA3aHHbBIE C HAXO0XJIEHUEM T'€OMETPUUYECKUX
BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IUIUHIPUUYECKAsl TIOBEPXHOCTh, 00pa3yoNue HUIMHIPUIECKON
MOBEPXHOCTH; IWJIMHIpP, KOHHUYECKash MOBEPXHOCTh, 0Opa3yIolIue KOHUYECKOM IMOBEPXHOCTH,
KOHYC; chepruueckasi IOBEpXHOCTb.

Pacnio3naBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).



OOBACHATH CIOCOOBI MOTYYSHUS TEJl BPALICHUS.
Knaccuduuuposars B3auMHOE paclojokeHue cepsl U MIOCKOCTH.

OHepI/IpOBaTB IOHATHUAMMU H.IﬁpOBOfI CEIrMCHT, OCHOBAHHEC CCIMCHTA, BBICOTA CCI'MCHTA,
HlapOBOﬁ CJ'IOI71, OCHOBAHHME HIApPOBOI'o CJIOA, BBICOTA IIAPOBOI'O CJI0A; maPOBOﬁ CCKTOD.

Beruncnsate 00BEMBI U IUIOIMIAAN TTOBEPXHOCTCH TEN BPAIICHHS, T€OMETPHUECKUX TE C
pUMEeHEeHHEeM (HopMyI.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIOHCAHHBIA B chepy U OMHCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIlCHUSI.

BerauciaaTs COOTHOMEHUS MCXKAY IUIomaasiMu HOBCpXHOCTGfI u o0bEMaMu HOI[O6HBIX TCII.

N3o0paxaTs uzyuyaemble (GUTYpPHl OT PYKH U C MPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXU W3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BpaIleHUs.

W3Bnekatb, MHTEPIPETUPOBATh U MPEOOpPa3OBHIBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE ACWCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUSI BEKTOPOB U YMHOXKEHHSI BEKTOPA Ha
YUCJI0, O0OBICHATH, KAKMMHU CBOMCTBAMH OHH 00J1aai0T.

HpI/IMeHHTB MMpaBUJIO TapaJlICIICIIUIICAA.

OHepI/IpOBaTL IMOHATHUAMUA: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBEC, BCKTOP, MOAYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAHWHATBI BEKTOpA, YIroJ MEKAY BCKTOPaAMH, CKaJIAPHOC
MMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHLIC 1 KOMIIJIAHAPHBIC BEKTOPLI.

HaXO,[[I/ITB CYMMY BCKTOPOB M IMPOHU3BCACHUC BCKTOPA Ha YHCJIO, YIrOJl MCKIY BCKTOpaMU,
CKaJIApHOC MMPOU3BCACHUC, PACKIAABIBATE BEKTOP 1O JIBYM HCKOJIJIMHCAPHBIM BECKTOPAM.

3a,Z[aBaTI> IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT.

HpI/IMeHHTL reoOMCTPHUYICCKUC (I)aKTLI IJie pCHICHUS CTCPCOMCTPHUYICCKUX  3alay,
npeanojararomux HECKOJBbKO MaroB peHICHUsA, €CIW YCIOBHUA NPHUMCHCHUS 3aJaHbl B SIBHOU

dopme.

Pemate mpocteiilirie reoMeTpUUeCKue 3a/lauyd Ha MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
METOo/1a.

Pemrate 3agadyd Ha O0Ka3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIIEHUH H HaXO0XICHUC
rCOMETPHUICCKUX BEJIIMYHH I10 o6pasuaM WM aJilrOpuTMaM, NPHUMEHIASA HU3BCCTHBIC MCETOAbLI IIPU
PCHICHUHN CTAHAAPTHBIX MATEMAaTUUCCKUX 3a/1a4.

HpI/IMCHHTB HpOCTeﬁLHPIC nporpaMMHBIC CPEACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCHICHUH CTEPCOMETPUUCCKHUX 3a1ay.



IIpuBoguTe IHpUMEpPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

IpUPOJAE U JKHU3HHU,

[IpuMeHsTh TONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pEallbHblEe CUTYallUd H
MPUMEHATh  W3Y4YEHHbIE TMOHATUS B  TMPOLIECCe TMOMCKAa  PEIICHHs  MaTeMaTH4YeCKH
chopMyJIMPOBaHHON MpoOJIeMbl, MOACIUPOBATH pEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
HCCIE0BaTh MOCTPOEHHBIE MOJIETH C HUCIOJIb30BAHUEM T€OMETPUUECKUX MOHSTHH U TEopeM,
anmnapara anreOpbl; pelaTh IpaKTUYECKUe 3aJaul, CBA3aHHbBIE C HAXO0XJICHUEM T'€OMETPUUYECKUX
BEJIMYMH.

TemaTHuyeckoe NVIAHUPOBAHUE

Ne | Tema KoaunuectBo yacoB | OcHOBHOE OCHOBHBIE BUbI
BCer | K/p |m/p | comepKaHue JEeSITEIbHOCTH
0
1. | BBenenue B 10 OCHOBHBIE OHATHS AKTyanu3upoBathb
CTEPEOMETPHIO CTEPEOMETPHH: (aKThl ¥ METOJIBI
TOYKa, TIpsiMasi, TUTAHUMETPUH,
TUIOCKOCTD, peJIeBaHTHBIC TEME.
npoctpaHcTBo. [IpaBuna | IlomydyaTts
n300paKeHHs npeacTaBIeHuUs
Ha PUCYHKaXx: 0
N300pakeHNs MPOCTPAHCTBEHHBIX
TJIOCKOCTEH, ¢urypax,
napauleNIbHBIX MPSMBIX | pa30upaTh
(OTpe3KoB), cepeTHBI mpocTeimme
oTpe3Ka. npaBuia
[onsTusa: n300paXKeHUs ITUX
HepeCeKaroIecs ¢buryp.
TUIOCKOCTH, N3zobpaxath
MepEeCEKArOIINecs OpsMYIO U
npsiMast TUIOCKOCTh
1 TUTOCKOCTB. Ha PUCYHKE.
3HaKOMCTBO C Pacno3naBath
MHOT'OT'paHHUKaMH, MHOT'OT'PaHHUKH,
n300pakeHne MUpaMuzy, Kyo,
MHOI'OI'pPaHHUKOB Ha3bIBATh UX
Ha pPUCYHKax, Ha 3JIEMEHTHI.
MPOEKIIMOHHBIX Jlenatps puCyHOK
yeprexax. HauanbHble Ky0Oa, mupaMupl,
CBCACHHUA HaxXoauTb OH_II/I6KI/I
0 Ky0e u nupamuze, X | B HEBEPHBIX
pa3BEPTKU N300paKeHHUSX.
n Moxeiu. CeueHust 3HAKOMUTHCH C
MHOI'OI'PaHHUKOB. CCUCHUSIMH,
[Tonsitue 06 C METOJIOM CIIEJIOB;
AKCUOMAaTHYCCKOM HCII0JIB30BaTh
IMOCTPOCHNUN JJI TIOCTPOCHUA
CTEPEOMETPHH: CEUYCHUS METOJT
AKCHOMBI CIIE/IOB, KPAaTKO
CTEPEOMETPUHN U 3aI1UChIBAThH IIAaru
CJIC/ICTBHS M3 HUX HOCTPOCHHUS
AKTyaJM3upoBaTh CCUCHUSI.
(haKThl U METOBI Pacno3nasate BUI
IIJIaHUMETPUH, CCUCHUA U
pEJICBaHTHBIC TEME. OTHOIIICHHH, B




[Tonyuyars
Tpe/ICTaBICHUS

0 MIPOCTPAHCTBEHHBIX
durypax,

pa3dupaTh npocTenve
npaBuia

M300paKEHHST dTUX
uryp.

N300paxath npsmMyro U
TUIOCKOCTh

Ha pUCYHKE.
PacnosnaBath
MHOTOTPaHHHUKH,
MUpaMuny, Kyo,
Ha3bIBaTh X

KOTOPBIX CEUCHUE
nenuT pedpa KyOa,
HaXOJHTh IJIOIIA b
ceueHus.
Hcnons3oBaTh
nogo0ue npu
perieHny 3a1a49 Ha
MOCTPOEHHUE
CCUCHMH.
3HaKOMHTBLCS C
aKCHOMaTHYECKUM
MOCTPOCHUEM
CTEepPEOMETPHH,

C aKCMOMaMH
CTEPEOMETPUH

3JIEMEHTBHI. U CIIEICTBHUSIMU U3
Hemats pucyHOK Ky0a, HUX.
MIUPAMUBL, NnnroctpuposaTth
HaXOJIUTh OIINOKA B AKCUOMBI
HEBEPHBIX PUCYHKaMH U
M300paKeHUSAX. MpuMepamMu
3HAKOMHUTHCS C U3 OKpyXarouiein
CEYEHUSIMU, 00CTaHOBKHU
C METOJIOM CJICZIOB;
HCIIOJIb30BaTh
JUTS TIOCTPOEHUS
CCUEHHSI METOA
CJIEZIOB, KPAaTKO
3allUCHIBATh LT
MIOCTPOEHUS CEYCHUSI.
PacniosHaBaTh BUJI
CeYeHHus
[Ipsimble u mmockoctu | 12 B3aumuoe AKTyanu3upoBatb
B IIPOCTPAHCTBE. pacroioxKeHne MpsIMbIX | (PaKThl U METOJIBI
INapannensHOCTH B IIPOCTPAHCTBE: TUTAHUMETPHUH,
MPSIMBIX nepeceKaronmect, peJieBaHTHBIE TEME,
Y TUIOCKOCTEHN napajuieIbHbIe U MPOBOJIUTH
CKpEIIMBAIOIIUECS aHaJIOTHH.
psMBbIE. [epeuncnsare
[TapannensHOCTB BO3MOXHBIE
MPSIMBIX CIOCOOBI
U IJIOCKOCTEH B pacrooKeHus
MIPOCTPAHCTBE: JIBYX MPSIMBIX

napajuiesIbHbIe TIpsSMbIe
B IIPOCTPAHCTBE;
napajvienbHOCTh
TPEX NMPSIMBIX;
MapajuIeTbHOCTh
MPSIMOM U IJIOCKOCTH.
Vbl

C COHaIpaBIECHHBIMHU
CTOPOHAMU; yTOJ
MEX/y MPSIMBIMU B
MIPOCTPAHCTBE.
[TapannensHOCTH
IJIOCKOCTEM:
napajuieJIbHbIe
IUIOCKOCTH; CBOMCTBA

B MIPOCTPAHCTBE,
WILTIOCTPUPOBATH
ux

Ha PUMEpax.
JlaBath
orpezieeHne
CKPEIINBAFOLIHXCS
IPSIMBIX,
¢dbopMynHpoBaThb
NpU3HAK
CKPEIINBAOIIHXCS
IPSIMBIX

U IPUMEHSTD €r0
NPH PEeLICHUH
3a/1a4.




napauieIbHBIX
IUIOCKOCTEH.
IIpocreiimine
MIPOCTPAaHCTBEHHEIE

(Urypsl Ha IMIOCKOCTH:

TeTpas’ap, KyoO,
napaieNenumet;
MOCTPOCHUE
CEYCHUI

Pacno3naBats
MpU3My, Ha3bIBaTh
eé

JJIEMEHTHI.
Ctpoutsb ceueHus
MIPU3MBI

Ha TOTOBBIX
YepTeKax.
[Tepeuncnars
BO3MOJKHBIE
CIoCcOObI
B3aUMHOTO
PaCTIOTIOKEeHHS
MpAMON

Y TUIOCKOCTHU B
MPOCTPAHCTBE,
MIPUBOIUTH
COOTBETCTBYIOIIINE
MIPUMEPHI U3
peaIbHOM XKU3HH.
JlaBath
ompenencHue
MapajuIeTbHOCTH
npsAMoit

Y TUTOCKOCTH.
DopMynIHpOBaTh
MpU3HAK
MapajuIeTbHOCTH
IpsAMOM

Y TUTOCKOCTH,
YTBEPKICHHUE O
IpsAMOI
MIePECEUCHHSI IBYX
IUIOCKOCTEH,
MIPOXOJISIIINUX Yepe3
napajuieIbHbIC
TpsIMBIE.

Pemath
MIPaKTUYECKUE
3a/1aun

Ha TIOCTPOEHHE
CEUCHMI
MHOTOT'PaHHHUKA.
OOBSICHATH CITydan
B3aUMHOTO
PaCITOIOKCHUS
IIJIOCKOCTEH.
JlaBath
omnpenencHue
napauIeTbHBIX
IUIOCKOCTEM;
MIPUBOJIUTH
MIPUMEPHI U3
peanbHOM XKU3HU U
OKpYyKaroIen
00CTaHOBKH,
WJUTIOCTPUPYIOIIHE
napauieabHOCTb
TJIOCKOCTEM.




Hcnons3oBaTth
MIPU3HAK
MapayuIeIbHOCTH
JIBYX INIOCKOCTEH,
CBOMCTBA
napauieIbHbIX
IJIOCKOCTEN

NP pEUICHUU 3a7a4
Ha TIOCTPOECHHUE.
OOBSICHATD, YTO
Ha3bIBaeTCA
napajuieIbHbIM
MPOEKTHPOBAHUEM
Y KaK BBITIOJHSIETCS
MIPOEKTHPOBAaHUE
¢uryp Ha
TJIOCKOCTb.
N3o06paxars B
napaienbHON
MPOEKINN
pa3IUYHbIE
reoMeTpUYECKUE
¢burypsl.
MopenupoBatb
peayibHbIe
CUTyaInu

Ha SI3bIKE
TeOMeTpHH,
HCCIIEeIOBATh
MTOCTPOCHHBIC
MOJIEIH

C UCTIOJIb30BAHUEM
TEOMETPUICCKUX
MIOHSTUH.
Hcnons3oBaTte npu
pelIeHny 3a1a4

Ha TIOCTPOEHHE
CEYCHHI TIOHATHE

HapajIebHOCTH,
MPU3HAKU
U CBOWCTBa
napajenbHbIX
MPSIMBIX
Ha MJIOCKOCTH.
[lepnenaukynspaocts | 12 IlepnieHAUKYIAPHOCTD AKTyalm3upoBatb
MPSIMBIX MpsIMOH (haKThl ¥ METOJIBI
U TUIOCKOCTEHN U IJIOCKOCTH: IJTAaHUMETPHH,
HEPIEHANKYIPHBIC pelleBaHTHBIE TEME,
TpsMBIC B [POBOJIUTH
NPOCTPAHCTBE, MPSIMBIC | opon oo

napajuieIbHbIE U
MIePIIeHINKY IS PHBIE

K IJIOCKOCTH, TTPU3HAK
MEPIEeHIUKYIIPHOCTH
npsiMOH

U IJIOCKOCTH, TEOPEMA O
npsiMOH
MEPIEHNKYIIIPHON
IUJIOCKOCTH

OOBACHATD, KAKOH
YTOJI Ha3bIBaeTCs
YTIIOM MEXITY
MEPECEKAIOIIUMHUCS
MPSIMBIMH,
CKPEIIUBAIOIIUMUC
s

MPSIMBIMHU B




[Tepnienauxymsip u
HaKJIOHHBIE:
PacCcTOsIHUE OT TOUKH 10
IJIOCKOCTH,

PacCTOsIHUE OT IPSIMOU
JI0 TUIOCKOCTH

MPOCTPAHCTBE.
JlaBaTh
ompeneneHue
HNEPHEHIUKYIISIPHBI
X MPSIMBIX

U IIPSIMO1A,
nepreHIuKYyIIPHON
K IUIOCKOCTH.
Haxonutp yrisl
MEXTY
CKPELIMBAIOIIIMHUC
s IPSMBIMU B KyOe
U IUpaMuze.
[IpuBouTH
MpPUMEPHI U3
peabHOU

KHU3HU U
OKpY>Karolen
00CTaHOBKH,
WLTIOCTPUPYIOLIHE
NEPIIEHIUKYIISIPHOC
Th IPSAMBIX

B IIPOCTPAHCTBE

u
NEPIIEHIUKYIISIPHOC
Tb NIPSIMON

K IUIOCKOCTH.
®opMynHpOBaTh
MPU3HAK

NIEPIIEH IUKYJISIPHOC
TH NPAMOI

U TJIOCKOCTH,
MPUMEHSTD €T0 Ha
MpaKTUKE:
OOBSICHATH
NEePHEHIUKYIISIPHOC
Tb pebpa Kkyda

W IMarOHAJIH €T
rpaHH, KOTopas ero
HE CONEPKUT,
HAaXOJIUTh JIJTNHY
JUaroHaiu Kyoa.
Brrancnars
BBICOTY
[IPaBUIILHON
TPEYroJIbHOU

Y IIPaBUJIbHOM
YETBIPEXYTOJILHOU
UpaMuz 1o
JIuHaM peEdep.
Pemars 3amaun Ha
BBIYUCIIEHUS,
CBSI3aHHBIE C
MEPIEHIUKYIIAPH




OCTBIO

pAMON 1
IJIOCKOCTH,

c
HCII0JIb30BaHUEM
MIPU PEILICHUN
[JITAHUMETPUYECK
ux ($akToB

Y METOJIOB.
OOBACHSTD, YTO
Ha3bIBAIOT
MEPIIEHAUKYISPO
M U HaKJIOHHOM
13 TOYKH K
IJIOCKOCTH;
IIPOEKLUEN
HaKJIOHHOM Ha
IJIOCKOCTb.
OOBACHSTD,

YTO Ha3bIBACTCS
pacCTOHUEM:

OT TOYKH J0
IIJIOCKOCTH;
MEXIY
rapasuiebHbIMU
IIJIOCKOCTSIMU;
MEXITY

psIMOM U
napajuleJIbHON €1
ITIOCKOCTBIO;
MEXITY
CKpEUIMBAIOIIUMHU
Sl IPSIMBIMH.
Haxonute 3m1A
paccTosiHus B
MIPOCTHIX
clly4asx B Kyoe,
nupamu/e,
MpU3Me.
MopenupoBaTh
peanbHbIe
CUTYaIuu

Ha SI3bIKE
Tr€OMETPHH,
HCCIIEI0BATh
MMOCTPOEHHBIE
MOJEIN

c
HCMOJIb30BAHUEM
FEOMETPUYECKUX




MIOHSTHUH.
Hcnons3oBaTh npu
pelIeHny 3a1a4

Ha MOCTPOCHHE
CEYeHUH TeopemMy

[Mudaropa,
CBOMCTBA
IPSMOYTOJIEHBIX
TPEYTOJILHUKOB
Yrisl MEKIY 10 YIB! B IPOCTPAHCTBE: | AKTYaJIM3UPOBATH
TIPAMBIMH 1 YTOIL MEXY (paKTBI U METOIBI
TUTOCKOCTSIMH MPAMOH M IIOCKOCTBIO) | 1jjaHuMeTpuH,
L peneBaHTHBIE
YTOJI, TUHEHHBIN yroJ TeMe,
JIBYTPaHHOTO
yria. IIPOBOJUTH
IlepnieHAUKYISIPHOCTD aHaJIor1H.
TIOCKOCTEH: Hasatb
MIpHU3HaK OIpCaACIICHUC
MEPICHAUKYJIAPHOCTH yriia MEXay
JABYX pAMON 1
miockocTer. Teopema 0 | MIOCKOCTBIO,
TPEX dbopMyIpOBaTh
MEPNICHAUKYIIApaxX TeopeMy 0 TpéX
MEPIEHINKYIIAPAX

1 00paTHYIO K
HEH.

Haxonuts yrou
MEXIY NPpsSMON
U IIJIOCKOCTBIO B
MHOTOTpaHHUKE,
pacCTosiHUE OT
TOYKHU 10 MPAMOUN
Ha TUIOCKOCTH,
HCIIONB3YS
TeopeMy

0 TPEX
HEPIEHIUKYIISIpax
. IIpoBouTh

Ha 4epTexKe
MEePIEHIUKYIIAP:
U3 TOYKH

Ha IpSAMYIO; U3
TOYKH Ha
IIJIOCKOCTb.
JlaBaTh
onpeaerIeHue
JIByTPaHHOI'O
yIJla v ero
JJIEMEHTOB.
OOBSACHATD
PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB




JIBYyTPaHHOTO
yria.

Haxonute Ha
yepTeKe
JIBYI'PAaHHBIN
yroJ pu pedpe
MUPaMHIBI,
MPU3MBI,
rnapajuiesienuIena
. JlaBaThb
oTpe/ic/iCHUE yriia
MEXTY
TIOCKOCTSIMH.
JlaBath
oTpecIeHUE

1 GopMyITHUPOBATH
MPU3HAK

B3aMMHO
MEPIICHIUKYJISPHBI
X

IJIOCKOCTEM.
Haxonuts yrisl
MEXITY
TJIOCKOCTSIMH

B KyO€ U UpaMue.
Hcnons3oBate npu
peleHny 3a1a4
OCHOBHBIE TEOPEMBI
Y METOJIbI
TUTAHUMETPHH.
MopenupoBatb
peaibHbIC
CUTYaIluu

Ha SI3bIKE
TreOMETPUH,
HCCIIEI0BATh
MMOCTPOCHHBIC
MOJENH

C UCIOJIb30BaHUEM
TeOMETPHUYECKUX
TTOHATHM.
Hcnons3oBaTte npu
pelieHny 3a1a4

Ha TIOCTPOEHHE

CEYEeHHN
COOTHOIIEHHS B
MPSIMOYTOJIBHOM
TpEeyTrOoJbHHKE
MHororpaHHuKH 11 IlonsTne AKTyanusupoBaTh
MHOTOTPaHHHUKA, (haKThl 1 METOBI
OCHOBHBIE AJIEMEHTHI TUTAaHUMETPHH,
MHOT'OTPaHHUKA, pEJIEBaHTHBIE TEME,
BBIITYKJIBIE U MIPOBOJIUTH
HEBBIITYKJIbIC aHAJIOTUH.
MHOT'OTPaHHUKH; [JaBatp
pa3BEépTKa ompeneneHue
MHOTOTPaHHHUKA. napajuiesenumnesa,




[Tpusma: n-yronapHas
MpU3Ma; TPaHU U
OCHOBAHUS NIPU3MBI;
npsAMast

W HaKJIOHHAsI TPU3MBI;
OokoBas

U TIOJIHASI IOBEPXHOCTh
MPU3MBIL.
[Tapannenenunen,
MPSIMOYTOJIbHBII
napaieaenuIes U ero
CBOMCTBA.

[Mupamupga: n-yronbHas
nupamua,

TpaHu ¥ OCHOBaHNE
MUPAMHUIBL;

OOKOBas 1 MOTHAs
MOBEPXHOCTD
MUPAMUJIBL; TIPABUIIbHAS
U yCE€UYEHHAs
nUpaMHuza.

DneMeHTbI IPU3MBI U
MUPaAMUIBL.
[IpaBuibHBIE
MHOTOTPaHHUKH:
MOHSATHE MPaBUILHOTO
MHOT'OI'PaHHUKA,;
[PaBUIIbHAS IPU3Ma

Y TIpaBUJIbHAS
MUpaMKJIa; IpaBUIbHAS
TpeyroJibHasi TupamMuaa
Y IIPaBUJIbHBINA
TeTpas’p; KyoO.
IIpeacraBnenue o
MPaBUIIBHBIX
MHOTOTPaHHUKAX:
OKTa3Ap, JOJAEeKad AP

1 UKOCa3Ip.
Cummerpus B
MIPOCTPAHCTBE:
CUMMETpUS
OTHOCHTEIFHO TOYKH,
PSAMOM, IIJIOCKOCTH.
DIJIEMEHTBI

CUMMETpUH B
nUpamMuIax,
napaijenenumenax,
MPaBUIBHBIX
MHOTOTPaHHUKAX.
Brruucnenue 31eMEHTOB
MHOT'OI'PaHHUKOB:
pEOpa, muaronanmy,
yribl. [Tmomans
0OOKOBOI1 TOBEPXHOCTH
1 TIOJIHOW TIOBEPXHOCTHU
IpsAMOit

MPU3MBI, TUIOMIA]Th
OCHOBaHUH, TeOpeMa

0 OOKOBOI IOBEPXHOCTH

pacmo3HaBaTh ero
BUJIBI U U3y4YaTh
cBolcTBa. /[aBaTh
ompezeneHne
MUpaMUbl,
pacro3HaBaTh BUIBI
MUPaMHA/I,
¢dbopMynHupoBaTh
cBoiicTBa péodep,
rpaHei U BbICOTBI
MPaBWIHHOU
MUPAMHUJIBL.
Haxonute mnomans
MOJHOU

1 OOKOBOM
MTOBEPXHOCTH
MTUPAMHUIBL.
JlaBath
onpezeneHne
yCeUEHHOU
MUPAMUATIBL,
Ha3bIBaTh €€
AJIEMEHTHI.
®opMynHpOBaTh
TeopeMy

0 TJIOLIAAN
00KOBOI
MTOBEPXHOCTH
[IPaBUIILHOU
yCeuEHHOU
MTUPAMHAIBL.
Pemarts 3agaun Ha
BBIUHCIICHHE,
CBSI3aHHEIE C
MUpaMuIamu, a
TaKxe

3a/1a4d Ha
MMOCTPOCHUE
CeueHui.

JlaBath
ompezeneHne
MIPU3MBI,
pacrno3HaBaTh BUIBI
MpH3M,
n300pakaTh
MPU3MBI Ha
YepTEXKE.
Haxoauts miomans
MOJIHOM WK
00KOBOI
MTOBEPXHOCTH
MIPU3MBIL.

N3yuats
COOTHOILIEHUS
Oiinepa

JUTsE yuciia péoep,
rpaHell ¥ BEpIUH
MHOTOTpaHHHKA.
W3yuaTh BUIBI




NpsAMON

npu3Mbl. [Lmomans
0OKOBOM

TTOBEPXHOCTH U
MTOBEPXHOCTH
MPaBWILHOM MTUPAMU/IBI,
TeopeMa

0 II0IAaau OOKOBOM
MTOBEPXHOCTH
YCEeUEHHOU MUpaMuabl

MIPaBUIIBLHBIX
MHOT'OTPaHHUKOB,
WX Ha3BaHUSA

1 KOJMIECTBO
rpanei. M3yuyars
CHMMETPHIO
MHOTOT'PaHHHKOB.
OOBACHATD, KAKHE
TOYKH
Ha3BIBAFOTCS
CHMMETPHUIHBIMH
OTHOCHUTEIEHO
JTAHHOM TOYKH,
MpAMON

WJIY TIJIOCKOCTH, YTO
Ha3bIBAIOT
IIEHTPOM, OCBIO WJTH
MIJIOCKOCTHIO
CHUMMETPUU
¢burypsl.
[IpuBoauts
MPUMEPBI
CUMMETPUYIHBIX
uryp B
apXUTEKTypE,
TEXHUKE, IPUPOJIE.
MopenupoBatb
peaybHbIe
CUTyaIuu

Ha sI3BIKE
TeOMETpHH,
HCCIIEI0BATh
TTOCTPOEHHBIE
MOCITH

C UCITOJIb30BAaHUEM
TEOMETPUICCKUX
TIOHATHH,
HCITOJIB30BaTh
nojooue
MHOTOTPaHHHUKOB

OO0BEMBI
MHOTOTPaHHUKOB

ITousitre 006 00BEME.
O0BéM

NUpamMuAbl, IPU3MBI

AKTyanu3upoBaTh
(hakTBl 1 METO/IBI
TUTAHUMETPHH,
peneBaHTHBIE
TEeME.
OOBACHATH, KaK
U3MEPSIIOTCA
00BEMEI Tell,
MIPOBOJIA
aHAJIOTHIO

C U3MEpEHUEM
IIomaaei
MHOT'OYTOJILHUKO
B.
®opMynMpoOBaThH
OCHOBHBIE
CBONCTBA




00BEMOB.
N3yuats,
BBIBOJUTH
bhopmyITbl 06bEMa
MPSIMOYTOJIEHOTO
napajuieenurnea,
MIPU3MBI

U IUPaMUJIBL.
Berunciars 00béM
MIPU3MBI

Y IUPaMUJIBI 110 UX
SJIEMEHTAaM.
[TpumensTe 00bEM
JUTSL pEIICHUS
CTEPEOMETPHUECKHU
X 3a/1a4 U

IUIA HAX 0K ICHUS
TreOMETPHUYCCKHX
BEJIMYMH.
MoaenupoBaTh
pealbHbIe
CUTYaIluU

Ha SI3BIKE
TeOMETPHH,
HCCIIENOBATH
MMOCTPOCHHBIC
MOJIEIHN

C HCIIOIB30BaHUEM
FEOMETPHYCCKUX
MOHSITHI

IToBTOpEHUE: CEeueHus,
pacCTOSTHUS U YTJIBL.

[Toctpoenue ceueHuit
B MHOTOT'PaHHHUKE.
Brranciaenue
pacCTOSIHUI: MEXKY
JIBYMsI TOYKaMH, OT
TOYKH J0 MPSIMOiA,

OT TOYKH JO IJIOCKOCTH,
MEXITY
CKPELIUBAIOLIUMUCA
MIPSMBIMHU.
Briuncienue yrios:
MEXITY
CKPELIUBAIOLIUMUCA
MPSIMBIMH,

MEXIy NPSIMOH U
IUIOCKOCTBIO,
JIBYT'PaHHBIX YIJIOB,
YTJIOB MEXKTY
IUIOCKOCTSIMU

Ctpouth ceueHue
MHOTOTpaHHUKA
METOOM CJIEJOB.
JlaBath
ompezeneHne
paccTosiHus
MeXIy pUrypamu.
Haxonuts
paccTosiHue MEXIy
napanieabHbIMH
TJIOCKOCTSIMH,
MEX/1y TIOCKOCTBIO
Y NapaljiebHON
el psAMOM, MEXTY
CKPEIIHNBAIOIIMHC
S IPSIMBIMH.
Ctpouth JTMHEUHBIN
yrox

JIBYyTPaHHOTO yTIia
Ha YepTexe
MHOTOTPaHHUKA U
HaXOAWTb €T0
BEIMYUHY.
Haxoauts yrisl
MEXITy
IJIOCKOCTSIMH

B MHOTOTPaHHUKAX




OBLUEE 68 S)
KOJIMYECTBO
YACOB 10
NMPOIrPAMME
11 KNNACC
Ne | Tema KonuuectBo yacoB | OcHOBHOE OcHOBHBbIE BUBI
BCEro | K/p | m/p | comepikaHue JIESITEIIbHOCTH
1. | Tena Bpamenus 23 1 Cdepa u map: ueHtp, AKTyanm3upoBaTh
panmyc, (aKTBI ¥ METOJIBI
JaMeTp; TUIOIIAIb TUTAaHUMETPUH,
MOBEPXHOCTH pEJICBaHTHBIC TEME,
cdepsl. Bzaumuoe MPOBOJUTH
pacnooxXenue aHAJIOTHH.
cdepsl U IWI0CKOCTH; JaBatb
KacaTeJbHas OTpeIeICHUS
IJIOCKOCTH K cdepe; cheps! u mapa,
TUIOMIATE CEpHI. WX IIEHTpA,

N3zobOpaxenue chepsl,
mapa

HAa TUTOCKOCTH.
Ceuenus mapa
Hunmuaapuueckas
MTOBEPXHOCT,
oOpasyrorue
HWJIMHIPUYECKON
MTOBEPXHOCTH, OCh
UWIMHAPUIECKON
MTOBEPXHOCTH.
Hunusap: oCHOBaHUS
1 OoKoBas
MMOBEPXHOCT,
00pasyroinas 1 och;
TI0MIa b

OOKOBOH M MOJTHOU
MTOBEPXHOCTH.
Nzobpaxenne
WITAHIPA

Ha TJIOCKOCTH.
Pa3péprka unnuzapa.
CeueHus HWIMHIPA
(TIITOCKOCTHIO,
napasiebHON Wi
MIEPIICHIUKYISIPHON OCH
[WITAHIPA)

paauyca, TuaMmeTpa.
Omnpenenste chepy
Kak Qurypy
BpaIieHus
OKPY>KHOCTH.
UccnenoBath
B3aUMHOE
pacIoyIOKCHHE
cthepsl u
IJIOCKOCTH,

IByx cdep,
WJLTIOCTPUPOBATH
3TO

Ha 9epTexax u
pHUCYHKaXx.
dopMynHpOBaTh
omnpenencHue
KacaTeJbHOU
IJIOCKOCTH K cepe,
CBOMCTBO U
MIPU3HAK
KacaTeJbHOU
IJIOCKOCTH.
3HAKOMUTHCS C
Te0Ie3MIECKIMHU
JTUHUSIME Ha cepe
OOBSCHATE, YTO
Ha3BIBAIOT
WIAHPOM,
Ha3bIBATh €TO
DJIEMEHTEHL.
N3yuarts,
OOBSCHSTH, KaK
MTOJTYIUTh
LUJUHAP IyTEM
BpallleHus
MPSIMOYTOJIEHUKA.
BeiBouTS,
KCIIOJIb30BaTh
(bopMmybl

JUIST BEIYACTICHUS




Konunueckas
MTOBEPXHOCT,
oOpasyrolue
KOHUYECKOMN
MTOBEPXHOCTH, OCh U
BEpIINHA
KOHUYECKOMN
MTOBEPXHOCTH.

Konyc: ocHOBaHue 1
BEpIINHA,
00pasyroinas 1 och;
TIOMIAF OOKOBOW U
[IOJIHOM IIOBEPXHOCTH.
Y ceuéHHbI KOHYC!
obpasyromue

Y BBICOTA; OCHOBAHHUS
OoxoBas
MIOBEPXHOCTb.
N300paxenue KoHyca
Ha MJIOCKOCTH.
Pa3BépTka KoHyca.
Ceuenus KoHyca
(TUTOCKOCTBIO,
napaienbHON
OCHOBAHHUIO,

U IJIOCKOCTBIO,

IomIaau OOKOBOH
MIOBEPXHOCTHU
HUIHHIPA.
N3yuarts,
pacrmo3HaBaTh
pa3BepTKyY
HMAIAHIPA.
Nzo06paxars
LMWIMHJD U €T0
CeYeHHUs
TJIOCKOCTBIO,
HPOXOASILEH Yepes
ero

0Cb, TTapajuIeIbHOM
WA
MEPIICHIUKYITPHON
OCH.

Haxonuts
IJIOIIAAH ATUX
CEeYeHUM.
MopenupoBatb
peabHbBIE
CUTYaIluu

Ha SI3bIKE
reOMETPHH,
HCCIIEI0BATh
MTOCTPOCHHBIC
MOJIEIH

C UCITIOJIb30BAaHUEM
TeOMETPHYECKUX
MOHATHUI

OOBACHATD, KAKOE
TE€JI0 Ha3bIBAIOT
KPYTOBBIM
KOHYCOM, Ha3bIBaTh
ero

3JIEMEHTBHI.
N3yuarts,
00BSICHATH, KaK
MOJTyYUTh

KOHYC IIyTEM
BpalleHus
MPSIMOYTOJIEHOTO
TpEeyroJbHHKA.
N3o6paxarh KOHYC
U €r0 CEYEHHS
IJIOCKOCTBIO,
MPOXOJIAIlEH Yepes3
0Cb,

U TUIOCKOCTBIO,
HEPIEHAUKYIJISIPHON
K OCH.

N3yuarts,
pacrno3HaBaTh
pa3BEPTKY

KOHyca.
BriBOIUTE,
WCIIOJIb30BaTh




MPOXOAIlen
4yepe3 BEPIIUHY)

KomOunamus ten
BpallleHus

1 MHOI'OI'paHHUKOB.

MHororpaHHuK,
OIMCAHHBIA OKOJIO
cepsl; chepa,
BITMCaHHAs B
MHOTOTPaHHUK HUITH
B TEJIO BPAICHUS

hopMyITBI

JUISL BEIYACTICHUS
IJI0MATH OOKOBOM
TTOBEPXHOCTH
KOHyca.

Haxonuts
TUIOIIAIN CCUCHHM,
MIPOXOJISIIUX Yepes
BEpIIUHY KOHYyCa
WA
MePIICHINKY IS PHBI
X €ro OCH.
OOBSICHATD, KAKOE
TEJI0 Ha3bIBACTCS
YCEUYEHHBIM
KOHYCOM.

N3yuarts,
OOBSICHATH, KaK €ro
HOJIYYUTh ITyTEM
BpalleHus
IPSIMOYTOJIBHON
TpaneIuu.
BriBOIUTE,
MIPUMEHATH
opmyiry

JIJIS1 BEIYHACTCHUS
IJI0MATH OOKOBOM
MTOBEPXHOCTH
YCE€4EHHOTO KOHYCa
AKTyanu3upoBaTh
(haKThl 1 METOIBI
IJIAHUMETPHH,
peJeBaHTHBIC TEME,
MPOBOJIUTH
aHaJIOTHH.

Pemarts
CTEPEOMETPUIECKH
€ 3a7a9u,
CBSI3aHHBIE C
TeJaMH BpallleHus,
MMOCTPOCHUEM
CEUYCHUU TeN
BpaIeHus, ¢
KOMOWHAITUSMH TET
BpallleHus

1 MHOTOI'PaHHUKOB
Ha HaXOXKJICHUE
TeOMETPHUYECKUX
BEITNYHH.
Hcnons3oBath mpu
pelieHnuu
CTEePEOMETPUIECCKU
X 3aJ1a4
TUTAHUMETPUYECKUE
(haKThl 1 METOIBI
3a7a4M Ha
BBEIYHCIICHHE

M JOKA3aTeIbCTBO.
MopenupoBaTb




peaabHBIC
CUTyaIuu

Ha SI3BIKE
TCOMETPHH,
HCCIICI0BATh
MIOCTPOCHHBIE
MOJIENHN

C HUCIOJL30BaHHEM
TEOMETPUYCCKUX
TIOHSATHH.

OO0BEMEI Tell

10

ITousite 006 00BEME.
OcCHOBHEBIE

CBOMCTBA 00BEMOB TeEJl.

O0BEM IITHHIPA,
KOHYyca.

O0BéM 11apa u
IUIOIIAb CEPHI.

ITono0OHbIE TETA B
MPOCTPAHCTRBE.
COOTHOIIIEHUST MEXTY
TUIOIAASIMHU
MTOBEPXHOCTEH,
00BEMaMHU TOIO0OHBIX
Tel

AKTyanu3upoBaTh
(aKTBl 1 METO/BI
TUIaHUMETPHUH,
pelieBaHTHBIE TEME,
MIPOBOJUTH
aHaJIOTUU.
BeiBoUTS,
HCIIOJIb30BaTh
(dopMyIbl
00BEMOB: IPU3MBI,
HWIMHIPA,
MUPaMHIIbI, KOHYCA;
YCEUEHHOU
MUPaMHUIBL 1
YCEUEHHOT0
KOHYyca.

Pemate
CTEPEOMETPUUECKH
€ 3a/1a4H,
CBSA3aHHBIE C
BBIYUCIICHUEM
00BEMOB.
DopMyIHpOBaTh
omnpeeneHue
LIapOBOTO
CerMeHTa,
HIapOBOTO CJIOS,
LIAPOBOT'O CEKTOPA.
IIpumensite
(dopMyIBl

JUTS HAXOXKICHUS
00BEMOB LIIAPOBOTO
CErMeHTa,
IIapOBOT0 CEKTOpa
Pemars
CTEPEOMETPHUIECKU
€ 3a/1a4H,
CBSI3aHHBIE C
00BEMOM mIapa

Y TUTOIAJIBI0
cthepsl.
MonenupoBatb
peasbHbIe
CUTYyaluu

Ha SI3BbIKE
TCOMETPHH,




HCCIIEI0BaTh
MIOCTPOCHHBIE
MOJIENIN

C MCIIOJIb30BaHUEM
TEOMETPUYCCKUX
MOHSITHH.
AKTyanu3upoBaTh
(haKThl U METOIBI
TUTAHUMETPHH,
peJieBaHTHBIC TEME,
MIPOBOIUTH
AHAJIOTHH.

Pemate
CTEePEOMETPUICCKU
€ 3aJa4u,
CBSI3aHHBIC C
COOTHOIIIEHHUEM
00BEMOB

U IIOBEPXHOCTEN
HOIOOHBIX Tel

B IIPOCTPAHCTBE.

MopenupoBatb
peanbHbIC
CUTyal 1
Ha SI3BIKE
r€OMETPUH,
HCCIEA0BATh
MIOCTPOCHHBIE
MOZeIn
BekTops! n 15 Bekrtop Ha miockoctu AKTyanmu3upoBaTh
KOOPJIHMHATHI U B IIPOCTPAHCTBE. (aKThl U METOIBI
B IIPOCTPAHCTBE CroxeHue [JIAHUMETPHH,
Y BBIYMTAHHE BEKTOPOB. | PEIICBAHTHBIE TEME,
YMHOXEHUE BEKTOpa HA | IIPOBOJUTH
ymucno. Paznoxenue aHAJIOTUU.
BEKTOpa IO TPEM OnepupoBatb

HEKOMIUIaHAPHBIM
BekTopaM. IIpasuio
napaienenuIesa.
Pemenune 3agay,
CBA3aHHBIX

C IPUMEHEHHUEM NPaBHII
nercTBUR

C BEKTOpaMH.
[IpssmoyronbHas
CUCTEMA KOOpPAMHAT

B IIPOCTPAHCTBE.
Koopannatel

BekTopa. [Ipocteiimmue
3aa4n

B KOOpJMHATAX. YTOJ
MEXIy

BeKkTOpaMHu. CKansipHoe
MIPOM3BEICHIE
BEKTOPOB.
Brruncnenue yrios
MEXy MPSIMBIMU

MOHATHEM BEKTOP
B IIPOCTPAHCTBE.
dopMynHpOBaTh
MIPaBHUIIO
napajuiesienuneaa
MIPU CIIOXKEHUU
BEKTOPOB.
CxJianpIBaTh,
BBIUNTATh BEKTOPBI,
YMHOaTh BEKTOP
Ha YHCIIO.
N3y4ars oOCHOBHBIE
CBOICTBA ATHX
ornepanui.
JlaBaTb
onpezaencHue
MPSIMOYTOJIBHOM
CHUCTEMBI
KOOpJMHAT B
MIPOCTPAHCTBE.
Bripasuts




U IJIOCKOCTSIMH.
Koopaunatso-
BEKTOPHBIN METOT

IIPY pEIICHUH
reOMeTpHUYECKUX 3ajau

KOOPIHUHATHI
BEKTOpa

4yepe3 KOOpAUHAThI
€ro KOHLOB.
BriBoguTh,
HCIIOJIb30BaTh
dopmyy

JUTUHBI BEKTOpa U
PacCTOSHUS MEXKIY
TOYKaMH.
Bripaxatb
CKaJIIpHOE
MIPOU3BEICHUE
BEKTOPOB 4€pe3 UX
KOOpJMHATHI,
BBIYUCIISTH YTOJI
MEXKIY ABYMS
BEKTOpPaMHU, ABYMsI
MIPSIMBIMHU.
Haxonute yron
MEXIY NpAMO

U TUIOCKOCTBIO,
Yol MEXAY ABYMSI
IJIOCKOCTSIMU
aHAJIUTUYECKUMU
METOJIaMHU.
BriBOIUTS,
KCIIOJIb30BaTh
opmyiy
paccTOsIHUS OT
TOYKH 10
TJIOCKOCTH.

IToBTOpEHME,
0000111eHHE

M CHCTEMAaTH3aIHs
3HAHUM.

20

OcHoBHbIE QUTYPEI,
(baKThI, TEOPEMBI
Kypca INTaHUMETPUH.
3anaun
TUTAHUMETPHUHU U METOJIBI
1704

peIICHHUSI.

OcHoBHBIE QHUTYPEI,
(baKThI, TEOPEMBI
Kypca CTepeOMEeTpHUH.
3anaun
CTEpPEOMETPHH H
METO/Ibl X PEIICHHS

Pemate
npocreuime
3a7auu

Ha HaXOXXJeHHUE
JUIMH | yTJIOB

B T€OMETPUYECKUX
urypax,
MPUMEHSTh
Teopemy
[Mudaropa,
TEOPEMBI CHHYCOB U
KOCHHYCOB.
Haxonuts momanp
MHOTOYTOJIbHHKA,
Kpyra.
Pacno3naBath
no/I00HbIe QUTYPHL,
HaXOIHUTh
OTHOIIEHUS AJINH

U IUI0IaAei.
Hcnons3oBaTe npu
pelieHnn
CTEPEOMETPUUECKU
X 3371249 (paKThl

U METOABI
TUIAHUMETPUU




OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME

68 3

10 knacc

5. IloypouHoe miaHupOBaHHE

Ne | Tema ypoka KontponsH | Ilpaktnuec | OLIOP
bI€ pabOTHl | KHe pabOThI
1 | OcHoBHBIE https://resh.edu.ru/subject/lesson/4756/sta
ITOHSTHSI rt/203542/
CTEpEOMETPUH: bubnmoreka [JOK
TOYKa, IpsMasi, https://m.edsoo.ru/aecc77cd
IJTOCKOCTb,
MPOCTPAHCTBO.
[IpaBuina
n300pakeHUs Ha
PUCYHKAX:
n300pakeHUs
IUIOCKOCTEH,
napajuieIbHbIX
MPAMBIX
(oTpe3koB),
CEpeJIMHbBI OTPE3Ka
2. | Iousrus: https://resh.edu.ru/subject/lesson/4756/sta
MePECEKAIOIINECS] rt/203542/
IIOCKOCTH, bu6nuoreka [IOK
MepeceKarnmecs https://m.edsoo.ru/2d8a9c99
npsimMast u
TJTIOCKOCTh
3. | [ousrus: https://resh.edu.ru/subject/lesson/4756/sta
MePECeKAIOIINECS] rt/203542/
IIOCKOCTH, bu6nuoreka [IOK
MepeceKarnmecs https://m.edsoo.ru/db685e73
npsimMast u
TJTIOCKOCTh
4. | 3HAKOMCTBO C https://resh.edu.ru/subject/lesson/2780/sta
MHOTOTpaHHUKAMHU rt/
, 1300paxeHue bubmuorexa [JOK
MHOI'OTPaHHUKOB https://m.eds00.ru/a63959ed
Ha pUCYHKax, Ha
MIPOEKIIMOHHBIX
gepTexax
5. | HavanbHble https://resh.edu.ru/subject/lesson/4912/sta
CBEJICHUS O KyOe 1 rt/23573/
MUPAMUIE, UX bu6nuoreka [IOK
pPa3BEPTKU U https://m.edsoo.ru/b30dff38
Mojenu. CedeHust
MHOT'OIrpaHHUKOB
6. | HavyanbHble https://resh.edu.ru/subject/lesson/4912/sta

CBEJICHUS O KyOe H

rt/23573/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://m.edsoo.ru/aecc77cd
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://m.edsoo.ru/2d8a9c99
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://m.edsoo.ru/db685e73
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
https://m.edsoo.ru/a63959ed
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://m.edsoo.ru/b30dff38
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/

MUpaMHJIe, HX
pa3BEPTKU U
moxenu. Ceuenns

Bbu6nuoreka LIOK
https://m.edsoo.ru/3d8ffd32

MHOI'OI'PaHHUKOB
7. | Ilousrue 06 https://resh.edu.ru/subject/lesson/2780/sta
AKCHOMATUYECKOM rt/
IIOCTPOCHHUU
CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMEL https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUU U
CJICACTBUA N3 HUX
8. | IlousTue 06 https://resh.edu.ru/subject/lesson/2780/sta
AKCUOMATHUYECCKOM r_t/
MIOCTPOCHUHU bubnmoreka [JOK
CTepEeOMETPHHU: https://m.edsoo.ru/239c8ch4
AKCHUOMBEI
CTCPpCOMECTPUU U
CJICOCTBUA N3 HUX
9. | Ilousarue 06 https://resh.edu.ru/subject/lesson/2780/sta
AKCHOMATHYECKOM rt/
IIOCTPOCHUH
CTEPEOMETPHH: bubnmnoreka HOK
AKCHOMEL https://m.edso0.ru/65c6b106
CTEPEOMETPHUU U
CJICACTBUA N3 HUX
10. | ITousitre 06 https://resh.edu.ru/subject/lesson/2780/sta
AKCHOMATHUYECKOM rt/
IIOCTPOCHUH
CTePEOMETPHI: bubnmnoreka [JOK
AKCHOMET https://m.edsoo.ru/258fc245
CTEPEOMETPUU U
CJICACTBUA N3 HUX
11. | Bzaumuoe https://resh.edu.ru/subject/lesson/6133/sta
PacIoyIoKEeHUE rt/272668/
MPSIMBIX B bubmuoreka [JOK
MPOCTPAHCTBE: https://m.edso00.ru/1a2520f6
NepeCeKarommecs,
rnapajuieyIbHbIE U
CKpCHIUBAKOIHECA
MpsIMbIE
12. | IapannensHOCTh https://resh.edu.ru/subject/lesson/6065/sta
IPSMBIX 1 rt/125651/
IJIOCKOCTEH B https://resh.edu.ru/subject/lesson/6129/sta
MIPOCTPAHCTBE: rt/131672/ bubaunoreka IIOK
napajuleibHbIC https://m.edso00.ru/93ad36b3
MPSIMBIE B
IIPOCTPAHCTBC,
mapajajiCJIbHOCTb
TPEX NPSMBIX
13. | [apamienbHOCTh https://resh.edu.ru/subject/lesson/6065/sta
TPSIMBIX U rt/125651/

IJIOCKOCTEN B
MIPOCTPAHCTBE:

but6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/3d8ffd32
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
https://m.edsoo.ru/0cc5c4fe
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
https://m.edsoo.ru/239c8cb4
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
https://m.edsoo.ru/65c6b106
https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
https://m.edsoo.ru/258fc245
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://m.edsoo.ru/1a2520f6
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://m.edsoo.ru/93ad36b3
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://m.edsoo.ru/ee1d19b9

[TapamnensHOCTH

NpAMON 1
TJIOCKOCTH
14. | Yrael ¢ bu6nuoreka [IOK
COHAIPABIICHHBIM https://m.eds00.ru/9f4071b9
U CTOPOHAMHU
15. | Yroa mexay bu6nmoreka [IOK
MPSIMBIMU B https://m.edso0.ru/fe733862
IIPOCTPAHCTBE
16. | Yron mexnay bubmumoreka [IOK
MPSIMBIMU B https://m.edso00.ru/2935a9a0
IIPOCTPAHCTBE
17. | IlapannenbHOCTh bubmuorexa [JOK
IIJIOCKOCTEM: https://m.edsoo.ru/2e18f255
napasuiesibHble
TJIOCKOCTH
18. | CpoiicTBa bubmuorexa [JOK
NapajuIeIbHbIX https://m.edsoo.ru/e504d656
IIJIOCKOCTEMN
19. | IIpocreiiue https://resh.edu.ru/subject/lesson/5444/sta
IIPOCTPAHCTBEHHBI rt/221486/
e ¢urypsl Ha bubnuorexa [JOK
TJIOCKOCTH: https://m.edsoo.ru/4a28dc02
TeTpasap, KyoO,
napajuiesenunesa
20. | IToctpoenue https://resh.edu.ru/subject/lesson/4912/sta
CeYCHU I rt/23573/
bubnnoreka IIOK
https://m.edsoo.ru/1d434dof
21. | Iloctpoenue https://resh.edu.ru/subject/lesson/4912/sta
CCUCHMIA rt/23573/
bu6nuoreka [IOK
https://m.edsoo.ru/ec26fe5d
22. | KonrpomnbHas bubnmnorexka HOK
paborta Nel mo https://m.edso0o.ru/9a0a9e56
teMme: «"'I[Ipsimble n
TUTOCKOCTH B
IIPOCTPAHCTBE.
[TapannenpsHOCTH
MPSIMBIX U
m10cKocTei"
23. | [leprieHAUKYyISAPHO https://resh.edu.ru/subject/lesson/4724/sta
CTb MPSIMOM U rt/20411/ bubmmorexa [JOK
IIJIOCKOCTH: https://m.edsoo.ru/b19f6asd
MePIEeHIUKYIISIPHBI
€ TPSIMBIC B
IIPOCTPAHCTBE
24. | Tlpsimble https://resh.edu.ru/subject/lesson/4724/sta
napajiesibHble U rt/20411/
MEePIEHUKYIAPHBI bu6muoreka [JOK
€ K IUTOCKOCTH https://m.edsoo.ru/0ac11c95
25. | Ipsimble https://resh.edu.ru/subject/lesson/4724/sta

IapaJijiCJIbHBIC U

rt/20411/



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://m.edsoo.ru/4a28dc02
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://m.edsoo.ru/1d434d0f
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://m.edsoo.ru/b19f6a5d
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://m.edsoo.ru/0ac11c95
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

MEePIEHIUKYIISPHBI bubmuoteka [JOK
€ K INIOCKOCTH https://m.edsoo.ru/ba545966
26. | IIpsimble https://resh.edu.ru/subject/lesson/4724/sta
napajuiebHbIC U rt/20411/
MEePIEeHANKYIISPHbI bubmuorexa [JOK
€ K IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27. | IIpusHak https://resh.edu.ru/subject/lesson/4757/sta
NEePICHIUKYIISIPHO rt/20566/
CTH NPAMOU U bubmuorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28. | Teopema o https://resh.edu.ru/subject/lesson/4757/sta
npsMOi rt/20566/
MEePIEHANKYISIPHO bubmuorexa [JOK
1 IIJIOCKOCTH https://m.eds00.ru/635c5087
29. | Teopema o https://resh.edu.ru/subject/lesson/4757/sta
npsMOM rt/20566/
MEePIEHIUKYISIPHO bubnmnoreka [HOK
1 IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30. | Teopema o https://resh.edu.ru/subject/lesson/4757/sta
npsMOM rt/20566/
MEePIEHIUKYISIPHO bubnmnoreka HOK
1 IIJIOCKOCTH https://m.edso0o.ru/7d18834b
31. | IleprieHaAUKYIAp U https://resh.edu.ru/subject/lesson/6127/sta
HaKJIOHHbIE: rt/221519/
paccTosiHUE OT bubnmnoreka HOK
TOYKH J10 https://m.edso0.ru/33c477d3
TUIOCKOCTH,
paccrosiHUE OT
IpsAIMOH 10
TJIOCKOCTH
32. | Ilepienaukysip u https://resh.edu.ru/subject/lesson/6127/sta
HaKJIOHHbIE: rt/221519/
pacCTOsHUE OT bubnmnoreka [JOK
TOYKHU 110 https://m.edsoo.ru/66fefadd
TJIOCKOCTH,
paccTosiHUAE OT
IpsAIMOH 10
TJIOCKOCTH
33. | [lepienaukysip u https://resh.edu.ru/subject/lesson/6127/sta
HaKJIOHHbIE: rt/221519/
pacCTOsIHUE OT bubnmnoreka [JOK
TOYKHU 0 https://m.edsoo.ru/a5b7b8e3
TJIOCKOCTH,
paccTosiHHAE OT
IIpsIMOH 10
TUIOCKOCTH
34. | KonrpompHas bubnuotexa [JOK
pabota Ne2 1o https://m.edsoo.ru/dbee22bc
TeMe:
«IlepneHauKynsipa
OCTb IPSAMBIX U
TJTIOCKOCTEMN).
35. | Yruel B https://resh.edu.ru/subject/lesson/6063/sta
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MIPOCTPAHCTBE: rt/21120/
YTOJT MEXIY bubnuotexa [JOK
pSIMOU | https://m.edso00.ru/6b61b2b4
IJIOCKOCTBIO
36. | JIByrpaHHbIi yro, https://resh.edu.ru/subject/lesson/6063/sta
JMHEWHBIA yTOJ rt/21120/
JIBYTPaHHOTIO yrJja bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3ce
37. | IByrpaHHbIi yrou, bubmuorexa [JOK
JIMHEWHBIN yToJl https://m.edsoo.ru/c7c777ed
JBYI'PAaHHOI'O yria
38. | [leprieHauKyIsIpHO https://resh.edu.ru/subject/lesson/4748/sta
CTh TUTOCKOCTEH: rt/20810/
IIPU3HAK bubmumoreka [IOK
MEPIEHIUKYIISIPHO https://m.edsoo.ru/ec3e2da3
CTH JBYX
IIJIOCKOCTEMN
39. | [leprieHauKyISIpHO https://resh.edu.ru/subject/lesson/6063/sta
CTb TUTOCKOCTEH: rt/21120/
MIPU3HAK bubnmnorexka HOK
NEPIEHIUKYIISIPHO https://m.edsoo.ru/ed9e2a8e
CTH JBYX
IIJIOCKOCTEMN
40. | IleprieHAUKYIIAPHO https://resh.edu.ru/subject/lesson/6063/sta
CTb IJIOCKOCTEH: rt/21120/
MIPU3HAK bubnnorexka HOK
NEPIECHIUKYIISIPHO https://m.edsoo.ru/ba75dc57
CTH JBYX
IIJIOCKOCTEMN
41. | Teopema o TpEx bubmuoreka [JOK
NepIEHIUKYIsIpax https://m.edsoo.ru/e4972cdc
42. | Teopema o TpEx bubmuoreka [JOK
NIepIEHIUKYIsIpax https://m.edsoo.ru/52188a7d
43. | Teopema o TpEx bubmuoreka [JOK
NepIEHIUKYIsIpax https://m.eds00.ru/9f246736
44. | KonTponpHas bubmuoreka [JOK
pabota Ne3 mo https://m.edsoo.ru/5b971ef3
TeMaM:
«"IlepnienguKymsip
HOCTb TPSIMBIX U
miockocteil" u
"Vrasl MexIy
MPSIMBIMH 1
miockocTsimMu"”
45. | IonsTHe https://resh.edu.ru/subject/lesson/6018/sta
MHOTOT'paHHUKA, rt/221550/
OCHOBHBIE bubnuotexa [JOK
JJIEMEHTBI https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKa,
BBIITYKJIbIE U
HEBBITYKJIbIC
MHOT'OI'pPaHHHKH;

pa3BEpPTKa
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MHOTr'OrpaHHUKa

46. | Ilpusma: n- https://resh.edu.ru/subject/lesson/5443/sta
yToJIbHAs IPU3Ma; rt/21270/
IpaHu " bubmmoreka [IOK
OCHOBaHUs https://m.edsoo.ru/b4ad63ad
MPU3MBI; TIpsIMast U
HaKJIOHHas
puU3Mbl; OOKOBast
U TOJIHas
MOBEPXHOCTh
IIPU3MBbI

47. | Tlapamenenwuen, bu6nuoreka [IOK
MPSAMOYTOJIbHBIN https://m.edsoo.ru/8a7be683

napajuieJenume] u
€ro CBOICTBA

48.

[Mupamupa: n-
yTOJIbHAS
NApaMuJia, TpaHu
U OCHOBaHUE
MIApaMU/IBL;
OOKOBast U OJIHAS
IIOBEPXHOCTH
IIUpaMHU/JIbI;
IIpaBUJIbHAA U
yCceuy€HHast
nupamMuaa

https://resh.edu.ru/subject/lesson/5866/sta
rt/221576/

\ bubamoreka [JOK
https://m.edsoo.ru/fblcd0a5

49,

IIpaBunbHBIE
MHOTOTpaHHUKHU:
MIOHSATHE
MIPaBUIIBHOTO
MHOT'OTPaHHHKA;
MpaBUJIbHAS
pu3Ma u
MpaBUJIbHAS
MUpaMUJIaA;
MpaBUJIbHAS
TpPEYrojbHas
nupamuzia u
MIPaBUJIbHBIN
TeTpa’ap; KyoO:
MIOHSTHE
MIPaBUIIBHOTO
MHOT'OTpaHHUKA;
MpaBUJIbHAS
pu3Ma u
MpaBUJIbHAS
MUpaMU/JIA;
MpaBUJIbHAS
TpEYrojbHas
nupamMuia u
MIPaBUIbHBII
TeTpa’ap; Kyo

https://resh.edu.ru/subject/lesson/4023/sta
rt/149352/

bu6nuoreka [IOK
https://m.edso0.ru/074c8865

50.

IIpencrasnenue o
MIPaBUJIbHBIX

bu6nuoreka [IOK
https://m.edsoo.ru/a0fdd5bf
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MHOI‘OFpaHHI/IKaXZ
OKTa’dIp,

TOJIEKadp U
HKOCAdIP.
51. | Beruuciaenue
3JIEMEHTOB https://resh.edu.ru/subject/lesson/5732/sta
MHOTOIPaHHHKOB: rt/23384/

pEOpa, muaroHanu,
YIJIBI

bu6nuoreka [JOK
https://m.edsoo.ru/b9e777d9

52. | Boruucienue https://resh.edu.ru/subject/lesson/5754/sta
3JICMCHTOB rt/149257/
MHOTOI'PAHHUKOB: bubmuorexa [JOK
pEdpa, muaroHanu, https://m.edsoo.ru/6cdbecef
YTJIbI
53. | [Tnomanas 60KOBOI bubnuorexa [JOK

IIOBEPXHOCTU U
ITOJIHOM
IIOBEPXHOCTU
MIPSIMOM IIPU3MBI,
iouaab
OCHOBaHHI,
TeopeMa o
O0oKOBOM
IIOBEPXHOCTU
IPSIMOM IPU3MBI

https://m.edsoo0.ru/37d84157

54. | ITnowans OOKOBOM bu6nuoreka [IOK
IIOBEPXHOCTHU U https://m.eds00.ru/5603e30b
MMOBEPXHOCTH
MIPaBUIILHON
MUPaMHU/IBI,

Teopema o
Iomaau 60KoBoM
MMOBEPXHOCTH
YCEYEHHOU
TTHPAMH/TBI

55. | KonrpomnbHas bubmuoreka [JOK
pabota Nedmo https://m.edso0o.ru/a95f5c04
TeMe:

«MHoOrorpaHHuKHN

56. | ITonstue 06 bu6nuoreka [IOK
o0bEMe https://m.edsoo.ru/7ad0020b

57. | O6BéM nupamMuIbI bubmuoreka [IOK

https://m.eds00.ru/235171b3

58. | O6BEM nupamMuIbl bubnuoreka [JOK

https://m.edsoo.ru/f47dfefd

59. | O0BEM EpaMuUIBI bubnuotexa [JOK

https://m.edso00.ru/79¢10312

60. | O0BEM EpaMuUIBI bubnuotexa [JOK

https://m.edsoo.ru/2faadc3f

61. | O6BEM npu3MBbI bubmuoreka [JOK

https://m.eds00.ru/79853608

62. | O6BEM npu3MBbI bubmumoreka [IOK
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https://m.edso0.ru/1e053890

63.

O0BEM npu3MBI

bu6nuoreka [IOK
https://m.edsoo.ru/482d3f51

64.

KonTposbnas
pabota Ne5 mo
TeMe: «"O0bEMBI
MHOTOTPaHHHUKOB"

bu6nmoreka [IOK
https://m.edso0.ru/28a6573c

65.

[ToBTOpEHME,
00001IeHNE 1
CHCTEMATHU3alHS
3HAHUM.
IToctpoenue
CEUYEHHUI B
MHOTOTPaHHHUKE

bu6nmoreka [IOK
https://m.edsoo.ru/098bedad

66.

[ToBTOpEHME,
000011EeHHE
CHCTeMaTH3amus
3HAHU.
Breruucnenue
PaCCTOSTHUI:
MEXIY IBYyMs
TOYKAMH, OT TOUKH
JI0 TIPSIMOM, OT
TOYKH JI0
IIJIOCKOCTH, MEXKTY
CKpEIIMBAIOIIUMHU
Csl IPSIMBIMU

bu6nmoreka [IOK
https://m.edso0.ru/b9146bc0

67.

[ToBTOpEHME,
00001IeHNE 1
CHCTEMAaTHU3alHs
3HaHUH
Brruucnenue
YTJIOB: MEXKIY
CKpETUBAIOIIUMH
Csl IPSIMBIMH,
MEXIy NPSMOU U
TUIOCKOCTBIO,
JIBYTPaHHBIX
YTJIOB, YTJIOB
MEXITY
IUIOCKOCTSIMH

bubnnoreka IIOK
https://m.edsoo.ru/f7792ba9

68.

[ToBTOpEHME,
00001IeHIE 1
CHCTEMAaTH3alus
3HaHUH
Brruncnenue
YTJIOB: MEXIY
CKpENTUBAIOIIUMH
Csl IPSIMBIMU,
MEXIy NPSMOU U
TUIOCKOCTBIO,
JIBYTPAaHHBIX
YTJIOB, YTJIOB
MEXTY

but6mmoreka [IOK
https://m.edso0.ru/56765e8b
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‘ IIJIOCKOCTAMU

11 xmacc

5. IloypouHoe muiaHupoOBaHHE

Ne

KonTponbn
bIe Pa0OTHI

[IpakTnueck
ue paboThl

SIIOP

1.

Cdepa u map:
LEHTD,
paauyc,
JUAMETP;

https://resh.edu.ru/subject/lesson/4034/start
122791/

IImomtane
MTOBEPXHOCTHU
chepbl

bu6nmoreka [IOK
https://m.edso0.ru/0341bc2b

Bzanmnaoe
pacIoIoKeH!
e chepsl u
IUIOCKOCTH;

https://resh.edu.ru/subject/lesson/5525/start
[22875/

Kacarenbnas
IJIOCKOCTh K
chepe;
TUIOMIA/b
cdepbl

bubnnoreka IIOK
https://m.edsoo.ru/bed12a43

N3o0pakeHune
ctepsl, mapa

Ha IJIOCKOCTH.
Ceuenus mapa

bubmuorexa [JOK
https://m.edsoo.ru/bc15f7f2

Pemenue
3a7a4.

Pemenue
3a7ad4.

[unmneapuaec
Kas
MIOBEPXHOCTH,
oOpa3yromiue
[IUTHH]IPAYEC
KOM
MIOBEPXHOCTH,
0Chb
[IUTHH]IPAYEC
KOM
MIOBEPXHOCTH

bubmmoteka [IOK
https://m.edso0.ru/6054b8cl

Humusap:
OCHOBAHHUA U
OokoBas
IIOBEPXHOCTb,
oOpa3yrorias
1 OCB;

https://resh.edu.ru/subject/lesson/6300/start
122490/

bu6nuoreka [IOK
https://m.edso0.ru/188f6216

10.

IInomane
OOKOBOH U
MMOJTHOM
MTOBEPXHOCTH

bu6nuoreka [IOK
https://m.edso00.ru/6054b8c1
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LAJIMH]IPA.

11.

Pemenue
3a7a4 Ha
LAJIAHJIP.

12.

Penrenue
3a7a4 Ha
ITATUHAP.

13.

N3o06paxkenue
UWIMH]IpA Ha
IJIOCKOCTH.
Pa3BépTrka
HUAJTUHAPA.
Ceuenus
HUAJIUHAPA
(TUTOCKOCTHIO,
napasieaIbHON
WIH
MEePIEHIUKY IS
pHOM ocu
UAJTUHIPA)

bu6nuoreka [JOK
https://m.edsoo.ru/016e25eb

14.

Konnueckas
MOBEPXHOCTb,
oOpazyromiue
KOHHUYECKOM
MTOBEPXHOCTH,
0oChb U
BEpIIIMHA
KOHHUYECKOM
MIOBEPXHOCTHU

bubmuorexa [IOK
https://m.edsoo.ru/c94ba09b

15.

Konyc:
OCHOBaHHUE U
BEpIINHA,
oOpa3yromias
U OCh;
IJI01aIb
OOKOBOM U
MOJTHOM
MTOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4903/start
[22646/

bu6mmoteka [IOK
https://m.edsoo.ru/897dd3b2

16.

Yceu€Hnslit
KOHYC:
oOpa3yromiue
U BBICOTA;
OCHOBAHUS U
OoxoBas
MIOBEPXHOCTh

bu6nuoreka [IOK
https://m.edsoo.ru/1468bab3

17.

N3ob6paxenue
KOHYyca Ha
TUTOCKOCTH.
Passéprka
KOHYCa.
Ceuenus
KOHYyca
(TIOCKOCTHIO,

https://resh.edu.ru/subject/lesson/2031/start
/

but6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8
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napajuieIbHON
OCHOBAHHUIO, U
MJIOCKOCTBIO,
MIPOXOISIICH
yepes
BEPIINHY)

18.

Pemenne
3ajJlad Ha
KOHYC,
YCEUYEHHBIN
KOHYC

bu6nmoreka [IOK
https://m.edsoo.ru/Obdelbe8

19.

Pemenue
3a/1a4 Ha
KOHYC,
YCEUEHHbIN
KOHYC

bu6nuoreka [IOK
https://m.edsoo.ru/Obdelbe8

20.

KomOunanus
TEJ BpaIICHUS
u
MHOTOTPaHHH
KOB

https://resh.edu.ru/subject/lesson/4906/start
/84087/
https://resh.edu.ru/subject/lesson/4911/start
/23300/

bubmuorexa [JOK
https://m.edsoo.ru/3cefl0e5

21.

KomOunamus
TEJ BpaIICHUS
u
MHOTOTPaHHH
KOB

bubmuorexa [JOK
https://m.edsoo.ru/3cef10e5

22.

MHororpansau
K, OIIMCaHHBIN
0KOJIO chephl,
chepa,
BIIMCAHHAS B
MHOT'OTpaHHU
K WIW B TEJIO
BpalleHus

bubnnoreka IIOK
https://m.edso0.ru/0b136158

23.

MHororpansau
K, OITUCAHHBIH
0KOII0 ceps;
chepa,
BIIMCAHHAS B
MHOTOT'PaHHHU
K WU B TEJIO
BpalleHus

24,

ITousarue o6
00BéMe.
OCHOBHBIE
CBOMCTBa
00BEMOB Tel

bu6nuoreka [IOK
https://m.edsoo.ru/26a03fb7

25.

O0BéM
HJTHHPA,
KOHyca

https://resh.edu.ru/subject/lesson/5629/start
/23082/

but6mmoreka [IOK
https://m.edso0o.ru/5513d87b

26.

O0BéM
IIMJTHHPA,

https://resh.edu.ru/subject/lesson/4904/start
/280336/



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://m.edsoo.ru/5513d87b
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/

KOHyca

27. | O0wém mapa https://resh.edu.ru/subject/lesson/5629/start
U IUIOWIA/Ib [23082/
cepsl bubnmoreka [JOK
https://m.edsoo.ru/d189bde2
28. | O0béM mapa https://resh.edu.ru/subject/lesson/5629/start
U IUIOWIA/Ib [23082/
cepsl bubnmoreka [JOK
https://m.edsoo.ru/d189bde2
29. | ITogoGHbIE https://resh.edu.ru/subject/lesson/4046/start
TEja B 23207/
MPOCTPAHCTBE. bubmuorexa [JOK
CoOoTHOIICHUS https://m.edsoo.ru/810cflebam
MEXIY
TJTOIIAASIMU
MOBEPXHOCTEH
, 00BbEMaMu
MOAOOHBIX TEN
30. | Pemenne
3a7a4 Ha
00BEMBI TEII.
31. | Pemenne
3a7a4 Ha
00BEMBI TEII.
32. | Pemenne
3a7a4 Ha
00BEMBI TCII.
33. | KonrposnbHas bubnmnoreka HOK
paborta Nel mo https://m.edsoo.ru/4a33a8ab
TeMam:
«"Tema
BpamieHus" u
"O0beMbI TeN"
34. | Bekrop Ha https://resh.edu.ru/subject/lesson/4758/start
IIJIOCKOCTH U B /21648/
MIPOCTPAHCTBE bubnmnoreka [HOK
https://m.edsoo.ru/5caefclb
35. | Cnoxenue u bubmmoreka [JOK
BBIYUTAHHUC https://m.edso0.ru/23f4f089
BEKTOPOB
36. | YMHOXeHHE bu6nuoreka [IOK
BEKTOpa Ha https://m.edsoo.ru/dee379eb
YHUCJII0
37. | Paznoxenue bubnuotexa [JOK
BEKTOPA 110 https://m.edsoo.ru/a28fd74e
TpEM
HEKOMILTaHAp
HBIM
BEKTOpaM.
IIpaBuno
napasuieNenun
ena
38. | Pemenue https://resh.edu.ru/subject/lesson/6083/start

3ajad,

1149229/



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://m.edsoo.ru/d189bde2
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://m.edsoo.ru/d189bde2
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

CBA3AaHHBIX C

Bbu6nuoreka [IOK

MIPUMEHEHUEM https://m.edsoo.ru/5a827900
TIPaBHIT
NIEUCTBUI C
BEKTOpPAMH
39. | Pemenue https://resh.edu.ru/subject/lesson/6083/start
3a/1ay, /149229/
CBSI3aHHBIX C bubmuorexa [JOK
MIPUMEHECHUEM https://m.edsoo.ru/5a827900
TIPaBHIT
NIEUCTBUI C
BEKTOPAMH.
40. Koopaunatno- bu6nmoreka [IOK
BEKTOPHBIN https://m.edsoo.ru/d3alfe30
METOJ IIPH
peuenun
TEOMETPHYUECK
UX 3a7a4
41. | KoopaunaTtHo- https://resh.edu.ru/subject/lesson/6404/start
BEKTOPHBIN 132055/
METO/I [IPH https://resh.edu.ru/subject/lesson/6083/start
peLICHuU 149229/
TEOMETPHYUECK
UX 3a7a4
42. | IlpsiMoyrosibH https://resh.edu.ru/subject/17/11/
as cucTema bu6mmoteka [IOK
KOOpJMHAT B https://m.edsoo.ru/48db7058
IPOCTPAHCTBE.
Koopaunarst
BEKTOpa.
IIpocreiimne
3aJa9u B
KOOpJMHATaX
43. | IpsimoyrosibH https://resh.edu.ru/subject/17/11/
as cucremMa bu6nuoreka [IOK
KOOpJMHAT B https://m.edso0o.ru/48db7058
IPOCTPaHCTBE.
Koopannatsl
BEKTOpA.
[Ipocreiimne
3a/1a4yd B
KOOpAMHATax
44. | Yron mexnay https://resh.edu.ru/subject/lesson/5723/start
BEKTOPaMH. 1149167/
CkansipHoe bubnuoreka [JOK
HPOM3BEICHUE https://m.edsoo.ru/725¢effc4
BEKTOPOB
45. | Yron mexay https://resh.edu.ru/subject/lesson/5723/start
BEKTOpaMH. 1149167/
CxansipHoe bubnuotexa [JOK
POM3BEICHUE https://m.edsoo.ru/725effc4
BEKTOPOB
46. | Boruucnenue https://resh.edu.ru/subject/lesson/5731/start



https://m.edsoo.ru/5a827900
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/17/11/
https://m.edsoo.ru/48db7058
https://resh.edu.ru/subject/17/11/
https://m.edsoo.ru/48db7058
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://m.edsoo.ru/725effc4
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://m.edsoo.ru/725effc4
https://resh.edu.ru/subject/lesson/5731/start/22407/

YIJIOB MEXAY
IPSAMBIMU U
IIJIOCKOCTSIMU

122407/
\ bubnmoreka [JOK
https://m.edsoo.ru/8efbe78e

47.

Pemenue
3a7auy.

48.

Konrtponbnas
pabota Ne2 mo
TeMe:
«"BekTopsl 1
KOOpJMHATHI B
MIPOCTPAHCTBE

bu6nuoreka [IOK
https://m.edsoo.ru/77c22fc5

49,

[ToBTOpEHME,
00001IeHNE 1
cucTemMarusaig
Ys 3HAaHUM 110
TeMe:
«OcHOBHBIE
urypsr,
(baxThl,
TEOPEMBI
Kypca
TUTAHUMETPHUH
»

bu6nmoreka [IOK
https://m.edso0.ru/1780ba5d

50.

[ToBTOpEHHE,
00001IeHNE 1
cucTeMaTusail
Ys 3HAaHUM 110
TEeMe:
«OcHOBHBIE
duryper,
(baxThl,
TEOPEMBI
Kypca
MJIaHUMETPUHU
»

51.

IToBTOpEHUE,
00001IeHNE U
CHCTEeMaTHu3all
WS 3HAHWUH 110
TeMe: «3agaun
MJIaHUMETPUHU
A METOMBI UX
peuIeHus»

bubmmorexa [JOK
https://m.edsoo.ru/078cd184

52.

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHu3all
WS 3HaHUH 110
TeME:
«OCHOBHBIE
GbaxThI,
TEOPEMBI

but6mmoreka [IOK
https://m.edsoo.ru/7491efe0



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

Kypca
IUTAHUMETPHUU
»

53.

IToBTOpEHue,
000011IeHNE U
CHCTEeMAaTHU3all
WS 3HAHUH 110
TeMe: «3amaun
MJIAHUMETPU U
A METOBI UX
pELICHUSI.

bu6nuoreka [IOK
https://m.edsoo.ru/4dffda97

54.

IToBTOpEHue,
0000111eHE U
CHCTEeMAaTHU3all
WS 3HAHUH 110
TeME:
«OCHOBHBIE
duryps,
(haKThl,
TEOPEMBI

Kypca
CTEpEOMETPUH

bu6nuoreka [IOK
https://m.edsoo.ru/74b2ad91

55.

[ToBTOpEHHE,
00001IeHNE 1
cucTeMaTusarl
Ys 3HAaHUM 110
TEeMe:
«OcHOBHBIE
duryper,
(baxThI,
TEOPEMBI

Kypca
CTepPEOMETPUH

bubmuorexa [JOK
https://m.edso0.ru/74b2ad91

56.

IToBTOpEHwMeE,
00001IeHHE U
CHCTEeMaTH3aIl
WS 3HAaHUHU 110
TeMe: «3amaduun
Kypca
CTEpEOMETPUH
1 METOIbI UX
pELICHUS».

S57.

IToBTOpEHue,
000011IEHNE U
CHCTEeMAaTHu3all
WS 3HAHWUH 110
TeEMeE: «3amaun
Kypca
CTEpPEOMETPUU
A METOIBI UX
peLIeHus».

58.

IToBTOpEHME,
o0o011eHue u
cUcTeMarTusail



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

WS 3HAaHUH 110
TeMe: «3agadu
Kypca
CTEpEOMETPUHU
A METOMBI UX
pEUICHUSI».

59. | UroroBas 1 bu6nmoreka [IOK
KOHTPOJIbHAS https://m.edsoo.ru/ec24dfc2

pabora.

60. | IloBTOpeHue, bubnmoreka [JOK
00o001IeHne U https://m.edsoo.ru/f465d10e
CHCTeMaTHU3aI[
WS 3HAHUH.

61. | IloBTopeHue,
000011IeHE U
CHCTeMaTH3aI[
WS 3HAHUH.

62. | IloBropenue,
0000111eHE U
CHCTeMaTH3aI[
WS 3HAHUH.

63. | [loBropenwue,
000011IeHE U
CHCTeMaTH3aI[
WS 3HAHUH.

64. | IloBropenwue,
0000111EHE U
CHCTeMaTH3aI[
WSl 3HAHUM.

65. | [loBropenwue,
00001IeHHE U
CHCTeMaTH3aI[
WSl 3HAHUM.

66. | [loBTOpeHue,
00001IeHHE U
CHCTEMAaTHu3all
WSl 3HAHUM.

67. | IloBropenue,
000011eHNE U
CHCTeMaTHh3aIl
WS 3HAHUH.

68. | I[loBTOpeHue,
000011IEHE N
CHCTeMaTHu3aIl
WS 3HAHUH.

Oobee 3
KOJINYECTBO
yacoB 68

6. YueOHO-METOIHYECKOE 00ecIIeueH e
- 00s13aTeNnbHbIe yueOHbIe MaTepuansbl 1ig yaeHuka - JI.C. AtanacsH, B.®D.byty3os,
C.b.Kagomues, D.I".Tlo3ansxk, JI.C.Kucenesa I'eometpust 10-11 M.: IIpoceemenue, 2020



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

- MCTOAUYCCKUEC MATCPHAJIBI JJId YUUTCIIA,

- nudpoBble 00pa3oBaTEIbHbIC PECYPCHI U PECYPCHI CETH;
- Untepuer - POLI, 6ubnnorexa LHOK Axanemus [Ipocsenienust

Metoanueckue pekoMmeHaaiuu. CuctemMa OleHKH JOCTHKEHHH TUTAHUPYEMbIX PEAMETHBIX
pe3yJIbTaTOB OCBOCHUS yueOHOTro npeamera «Maremaruka». 10-11 kmaccsr https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf

JlonosiHeHHe K padoyeii mporpamme y4eOHOro npeamera «MaremaTuka

nas 10-11 knaccoB

Koauguxarop nposepsiembIX TpedOBaHuil K pe3yabTaraM ocBoenusi OOIl
COO u 3/1eMeHTOB COJePKAHUS 110 MATEMATUKE

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNbHOMN
nporpammsl (10 kmacc)

Kox [IpoBepsieMble MPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MpoBepsieMoro  (0Opa3oBaTeIbLHOM MPOTPAMMBI CPETHET0 00IIIero 0Opa3oBaHuUs
pe3yJibTaTa

1 Yriciia ¥ BEIYUCIICHUS

11 OrnepupoBaTh MOHATHAMU: PAlMOHATIBLHOE M JEHCTBUTEILHOC
' YHCII0, OOBIKHOBEHHAS 1 JECATHYHAS APOOb, IPOIICHTHI

19 BoimonHATh apudMeTHUecKue Oorepanuy ¢ pardoHaIbHBIMUA U

JleICTBPITQTIBHBIMH quciaaMu

BoIMogHATh TPUOIMKEHHBIE BBIYUCIICHUS, UCTOJB3Ys MpaBuUiia
1.3 OKpYTJICHUSA, JelaTb MNPUKUIAKY U  OLEHKY pe3yJbrara
BBIYUCIICHUN



https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf

14

OnepupoBaTh MOHATUSIMHU: CTENEHb C IIEJIBIM IOKa3aTeleM,
cTaHAapTHas (opma 3anucu JEHCTBUTEIHLHOTO 4YHCIIA, KOPEHb
HATypaJbHOM CTENEHM; HCIOIb30BaTh MOAXOMASIIYI0 (opmy
3anuCH JEHCTBUTEIBHBIX YMCEN IJIsi PEUICHUS MPAKTUYECKUX
3ajiay ¥ MpeJICTABICHUS JAaHHBIX

1.5

OnepupoBaTh MOHSATUSMH: CHUHYC, KOCHUHYC U TaHICHC
[IPOU3BOJIBHOTO YIJIa; HCIOJb30BaTh 3alUCh IPOU3BOJIBHOIO
yTiia yepe3 00paTHbIE TPUTOHOMETPUYECKUE (DYHKITUU

ypaBHCHPI}I U HCPABCHCTBA

2.1

OHepI/IpOBaTL IHOHATHUAMM: TOXICCTBO, YPaBHCHHC,
HCPABCHCTBO, ociioc, PaduOHAJIBHOC, HPppaIrOHAJIBHOC
YPaBHCHHUC, HCPABCHCTBO, TPUT'OHOMCTPHUUICCKOC YPABHCHHC

2.2

BBIOIHATE peoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKECHUW U PEIIaTh TPUTOHOMETPUUECKNE YPABHEHUS

2.3

BbIoONHATE  1peoOpa3oBaHus — LENbIX, PAlMOHAIBHBIX H
MpPalMOHAIBHBIX BBIPAXEHUW W pPEMIaTh OCHOBHBIE THIIBI
LEJIbIX, PAlMOHAJIBHBIX WM WPPALNHOHAIBHBIX YpPAaBHEHUU U
HEPABEHCTB

2.4

[IpyuMeHAT  ypaBHEHHs W HEPAaBEHCTBA U1  PEIICHUS

MaTEMaTUYECKUX 3aJ]1a4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00JacTell HAyKU
U PEaIbHOW )KU3HU

2.5

MopenupoBaTh pealibHbIE CHUTYallUM Ha SA3BIKE aireopsl,
COCTaBJISITh BBIPKEHHUS, YPaBHEHHS, HEPABEHCTBA TI0 YCIIOBHUIO
3ajilayu, UCCJIENOBATh MOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM
amnmapara anreopsl

DOyHKIMU U rpaduKu

3.1

OnepupoBarh TOHATHUSMHU: (QYHKIHUA, CHOCOOBI  3aJaHuUs
(yHKUMK, OO0JacTh OMNpEAENIEHUs W MHOXKECTBO 3HAaYEHUU
byHkuuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIe (DYHKIIUH

3.2

OnepupoBaTh MOHATUSMU: YETHOCTh M HEYETHOCTh (DYHKIIUH,
HYJIM (QYHKIMH, IPOMEXKYTKH 3HAKOMIOCTOSIHCTBA

3.3

Hcnonb3oBath rpaduku QyHKIUHN 17151 pelIeHUs] YpaBHEHU N

3.4

Ctpouth W  uuTath rpaduKu  JMHEWHOW  (YHKINH,
KBaJpaTUYHOW (PYHKIIMU, CTENCHHOW (QYHKIMH C LEIbIM
[MOKa3aTeaeM




Hcnons3oBath  rpaduku  GyHKOUH i1 KCCIENOBaHUS
MPOLIECCOB M 3aBUCHMOCTEHM MpHU PElICHUH 3a7ad U3 APYTUX

3.5 .
y4eOHBIX MPEMETOB U PeaIbHOM KU3HHU, BhIpaxaTh PopMyaMu
3ABUCUMOCTH MEX]1y BEJTMYUHAMHU
4 Havana MaTeMaTH4ecKoro aHaiamusa
41 OnepupoBatb MOHATHSIMHU: OCJIE0BATEIBHOCTD,
' apudmeTnyeckas u reoMeTpruiecKast IpoTrpecCcuu
OnepupoBatb HNOHATUAMMU: OECKOHEYHO yObIBaro1ast
4.2 reoMeTpuuecKas IMporpeccus, CyMmMa OECKOHEUHO yOBIBAIOILEH
reOMETPUYECKON IPOIPECCHU
4.3 3a1aBaTh MOCIE0BATEILHOCTH PA3INYHBIMU CIIOCOOAMHU
44 Mcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U IPOTPECCUN
' JUIsI pELIEHUS PEAVIBHBIX 3a7a4 IPUKIIAJHOTO XapakTepa
5 MHOXecTBa U JIOTUKA
51 OnepupoBaTb  NOHATHSMH:  MHOXECTBO, ONEpaldU  HaJ
MHO>KECTBAMH
59 Mcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar i
' OMMCAHUSl pPEATbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU
3a/iay U3 APyTrUxX y4eOHBIX IPEIMETOB
53 OnepupoBaTh NOHATHAMU: OINPENEIICHUE, TEOpPEMa, CIEICTBHE,
' 1I0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
6.1 Yutath ¥ CTPOUTH TAOJIULIBI U TUATPAMMBI
OnepupoBath MOHATUSMU: CpeAHee apu(MEeTHUECKOe, MearaHa,
6.2 HauOoJbIllee, HAaWMMEHbIIEe 3HAYCHHE, pa3Max MaccuBa
YMCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSIMU: CIy4YalHBIM 3KCIEPUMEHT (OMBIT) U
CllyyailHO€ COOBITHE, 3JEMEHTapHOE COObITHE (IIIEMEHTAPHBIMI
6.3 MCXOJl) CIIy4ailHOrO OIbITa; HAXOAUTh BEPOATHOCTH B OMbBITAX C

[PaBHOBO3MOKHBIMHU CJ'Iy‘-IElfIHBIMH CO6I)ITI/I$IMI/I, HaxoauTb H
CpaBHUBATb BCPOATHOCTH COOBITHI B N3YYCHHBIX CHy‘I&ﬁHBIX

PKCIIEPUMEHTaX




6.4

Haxomute u GopMynupoBaTh COOBITHS: TEpECEYCHUE W
00OBeIMHEHNE JAHHBIX COOBITHIA, COOBITHE, MPOTHUBOIOJIOKHOE
NTAaHHOMY COOBITHIO; TOJIb30BAaThCA JUarpaMMamu Oiliepa u
(opMyITOii CIIOKEHUST BEPOSATHOCTEH NIPH PEIICHUH 3a71a4

6.5

OHCpI/IpOBaTL ITOHATUAMM: YCJI0BHAsA BCPOATHOCTD,
HC3aBUCHUMBIC CO6I>ITI/I§I; HaXOIUTb BCPOATHOCTH C IIOMOIIBIO
I[MpaBHJIa YMHOXXCHH:A, C IIOMOIIBIO ACPCBA CHY‘I&IZHOFO OIIbITa

6.6

[IpumeHsTh  KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS  TIpU
pelieHnH 3a1a4

6.7

OnepupoBathb MOHATUSMU: VCIIBITaHUE, HE3aBUCHMBIC
WCIIBITAHUSI, CEpUs WUCIBITAHWUM, yCIEX W HeyJada; HaXOJIUThb
BEPOATHOCTU COOBITHII B CEpPUM HE3aBUCHUMBIX HCIBITAHUU 10
MEepBOro ycrexa, HaXOAUTh BEPOSTHOCTH COOBITUH B cepuu
WcbITaHu bepHyIn

6.8

OHGpHpOBaTB IIOHATHUAMM: cnyqaﬁHaﬂ BCJIMYHHA,
pacIipCcaciICHuC BepOHTHOCTeﬁ, AruarpamMma pacipCacICHUA

['eomeTrpus

7.1

OHepI/IpOBaTB IMOHATHAMMU: TOYKA, IIpAMasi, IJIOCKOCTb

7.2

HpI/IMCHﬂTB AKCHUOMBI CTCPCOMCTPHUUN MU CICACTBUA U3 HUX IIPHU
PCHICHUH I'COMCTPHUUICCKHUX 3a/1a4

7.3

Onep HPOBATb IIOHATHUAMM: MapalyiCIbHOCTDb "

MEPIIEHIUKYJISIPHOCTD MPSAMBIX U INIOCKOCTEN

74

KnaccupuimpoBarh  B3aMMHOE PACIONIOKEHHE TMPSMBIX |
[JIOCKOCTEN B IPOCTPAHCTBE

7.5

OnepupoBaThb  MOHATUSMH:  ABYIPAHHBIM  Yroy, TpaHu
NBYTPAHHOTO yTria, peOpo JBYIPaHHOTO yTiia, JIMHEWHBIA yTOJ
NBYTPAHHOTO yTJIa, TPayCHas Mepa IBYTPAHHOIO yIJia

7.6

OnepupoBaTh MOHATHUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA U
HEBBITYKJIBIA ~ MHOTOTPAHHUK, 3JEMEHTbl MHOIOIPAaHHHMKA,
[MPaBUJIbHBI MHOTOTPAaHHUK

1.7

Pacnio3HaBaTh OCHOBHBIE BHUJIbl MHOTOTPAaHHUKOB (MHUpaMUA,
MpU3Ma, MPSIMOYTOJIbHBIN TTapayieenune, Ky0)




7.8

KnaccudummpoBarh MHOTOTpaHHUKH, BBHIOMpPAsi OCHOBAHUS IS
kinaccuukanuu (BBITYKJIBIE W HEBBIMTYKJIbIE MHOTOTPAaHHUKH,
MPaBUJIbHBIE MHOTOTPAaHHUKH, MPSIMbIE U HAKJIOHHBIE MPHU3MBI,
napajuieIenuneb)

7.9

OHGpHpOBaTI) MOHATHAMHA: CCKyHIasd IIIOCKOCTb, CCUYCHHC
MHOT'OI'PAHHHUKOB

7.10

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH MHOTOI'PaHHUKOB,
VICIIOJIb3YSI METOJ CIIEI0B

711

CTpouTh CceYeHUS] MHOTOTPAaHHUKOB  METOJIOM  CJIENOB,
BBITIOJIHATDh  (BBIHOCHBIE) IIJIOCKME YEPTEKH U3 PUCYHKOB
POCTHIX 00bEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemrars 3a1a4yd Ha HAXOXKIEHHE T'€OMETPUUYECKUX BEJIMYUH I10
oOpa3naM  WIM  alIropuTMaM,  I[PUMEHSS  U3BECTHBIC
AQHAJIMTUYECKUE  METOABl  IIPU  PELICHUM  CTaHAAPTHBIX
MaTeMaTUYECKUX 3aay HA BBIYUCICHUE PACCTOAHUN MEXKIY
NBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOM, OT TOYKHU O IIJIOCKOCTH,
MEK]1y CKPEIIBAOIIUMUCS ITPSIMBIMA

7.13

PemaTe 3a1aun Ha HAXO0XKJICHUE T'€OMETPUUYECKUX BEIUYMUH IO
oOpa3niaM  WiIM  aJropuTMaM,  TMPUMEHSIS  H3BECTHBIC
AHAINTUYECKUE  METOAbl MOPU  PEHNIEHHH  CTaHIAPTHBIX
MaTeMaTHYEeCKUX 33Ja4 Ha BBIYMCICHHE VYIVIOB  MEXIY
CKPELIMBAIOIINMUCS MPAMBIMUA, MEXKJY NPSIMOU U IUIOCKOCTBIO,
MEKy IUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB

7.14

Brraucisate 00BEMBI " TUIONIAIU MMOBEPXHOCTEN
MHOTOTPAHHHUKOB (IIpU3Ma, MUpaMu/ia) ¢ IpuMeHeHueM (popmy,
BBIYUCIISATh COOTHOLICHUS MEXIy IUIONaJAsIMU

MOBEPXHOCTEHN, 00beMaMH MOA0OHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATHAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHUMMETpPHUH, LIEHTP, OCb MW IUIOCKOCTb
CUMMETPHUU QUTYPBI

7.16

N3Biekars, npeoOpa30BLIBATH 151 MHTEPIPETUPOBATH
MH(DOpPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX,
[PEJICTABICHHYIO HA YEPTEXKAX U PUCYHKAX

7.17

[Ipumenats  reomeTpuueckue  (akThl s PEHICHUS
CTEPEOMETPUYECKUX 3a/1a4, IPEANONAratolnX HECKOJIBKO [IaroB
pElIeHws], €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme




[IpruMeHATs  IpPOCTEHMIIME  OPOTrpaMMHBIE  CpPEACTBA U

7.18 NIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBl IPU  PELICHUHU

CTEPEOMETPUICCKHX 3a/1a4

[IprBOINTE TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B

7.19 PUPONE U JKU3HH, pPACIIO3HABATH IIPOSIBICHUE 3aKOHOB

rcoOMCTPHUHU B HCKYCCTBC

7.20

[IprMeHsTh MOJIyYEHHbIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH
peaibHble CHUTyallUM W TPUMEHSATh HM3yYCHHbIC TIOHSTHS B
nporecce noucka penieHus MaTeMaTHYECKH
c(hOpMyJTUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peaIbHbIC
CUTyallMl Ha SI3bIKE T€OMETPHUM, HUCCIENIOBAaTh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM F€OMETPUUYECKHUX MMOHATHI U TEOPEM,
anmnapara aiareOpsbl, peniaTh NPaKTHUECKUE 3a/1auu, CBSI3aHHbIE C
HaX0JICHUEM F€OMETPUYECKUX BEIIMUMH

[TpoBepsiembie anemMenThI conepxanus (10 kracc)

Kon

HpOBGpSICMBIﬁ QJICMCHT COACPKAHMA

Yuca U BEIYUCIIEHUS

1.1

PaunonanpHpie  ymucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpoOH,
MPOIIEHTHI, OECKOHEUHbIC MEPUOUUECKUEe ApoOu. Apudmernyeckue
OMepalyyd C PalMOHAJIBHBIMHU YKCIIAMH, MPEeoOpa3oBaHUsI YMCIOBBIX
BbhIpakeHHuil. IlpuMeHeHune npoOell W MPOLEHTOB IJsl PEIICHHS
MPUKJIAIHBIX 33a4 W3 PAa3JUYHBbIX OTPACIEN 3HAHWM WM pearbHOM
KU3HU

1.2

JlelicTBUTENBHBIE YKCIia. PallMOHANIBHBIE U UPPAITMOHAIIBHBIE YKCIIA.

ApudmMernueckre omepanud € JEHCTBUTEIBbHBIMU  YHUCJIaMHU.
[IpubOnu>keHHbIE BBIYMCIICHUS, TPABWJIA OKPYIJICHUS, TPUKUIKA U
OLICHKA Pe3yJIbTaTa BIYUCIECHUN

1.3

Crenenp ¢ menbiM  mokazatenem. CranmaptHas ¢opMa 3amnucu
NelCcTBUTEILHOTO 4yHuciaa. lcmonp3oBanue moaxomsmieid  (HopMbl
3alUCH JICMCTBUTEIBHBIX YUCEIT JUIsl PEIICHUs MPAKTUYECKUX 3a/1ad 1
MpeACTaBICHUS TaHHBIX

1.4

ApudMeTHIeCKrii  KOpPeHb HATypalbHOW cTeneHu. JleWcTBus c
apru(pMETHUIECCKUMH KOPHSIMU HATyPAJIbHON CTETICHU

1.5

CuHyC, KOCHMHYC M TAaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC, QpKTAHT€HC YMCIIOBOTO apryMEHTA

YpaBHEHHS 1 HEPABEHCTBA




2.1

ToxnaecTBa u TOXIeCTBEHHBIE TPeoOpa30BaHUs

[IpeoOpa3oBaHre  TPUTOHOMETPUUYECKUX BBIpaXeHUH. (OCHOBHBIC

2.2
TPUTOHOMETpUUYECKUE (OPMYIIBI
23 YpaBHeHuE, KOpEeHb  ypaBHeHusA.  HepaBeHCTBO,  pelieHue
' HepaBeHCTBA. MeTo HHTEPBAJIOB
2.4  |PenieHue UENBbIX U JPOOHO-pAllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 |PemieHue uppaloHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 |PemnieHue TPUrOHOMETPUUYECKUX YPaBHEHUN
27 [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
' 3a/1ay ¥ 3a7a4 U3 pa3InuHbIX 00J1aCTEel HAYKU U PEAIbHOM KU3HU
3  @yHknuu U rpaduKu
31 DyHKIMs, criocoOsl 3aaanus pyHkiuu. ['padbuk ¢pyHkiuu. Bzanmuo
' oOpaTHbIe PYHKITUU
OO6nacte omnpeneneHUuss U MHOXKECTBO 3HaueHW (yHkuuu. Hymm
3.2 (byukuuu. ITpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUYETHBIC
byHKIMHA
33 CreneHHast PyHKIMS ¢ HaTypaJbHBIM U II€JbIM MoKa3areneM. Ee
' cBoiicTBa U rpaduk. CBolcTBa U rpauK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckas OKPYXHOCTb, ornpezesieHue
' TPUTOHOMETPUUYECKUX (DYHKIIMI YUCTOBOTO apryMeHTa
4  [Havayia MaTeMaTHYECKOTO aHAJIU3a
41 ITocnemoBaTenbHOCTH, CIIOCOOBI  3aJlaHUS  TOCJIEIOBATEILHOCTEH.
' MOHOTOHHBIE MOCIEA0BATEILHOCTH
ApudmMernyeckass W TreoMeTpUYecKass Mporpeccuu. becKoHEeuHO
yObIBaroiasi reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO
4.2 |yObBaromield reomerpuueckoi mnporpeccun. Dopmyna  CIOXKHBIX
MpoLeHTOB. M crons30BaHUE MPOTPECCUU Ul PELIEHUS PEaNbHBIX
3ajia4 MPUKIAJHOTO XapaKTepa
5  [MHoXxecTBa U JIOTUKA
MHOX€eCTBO, OIEpalny HajJ MHOXKecTBaMu. Juarpammbl Jiinepa -
51 Benna. IIpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammnapara st
' OMUCAHUS PEATbHBIX MPOIECCOB U SBJICHUH, MPU PEIICHUU 3a7a4 U3
NPYTUX Y4eOHBIX TIPEAMETOB
5.2 |Omnpenenenue, TeopeMa, CI€ICTBHUE, T0KA3aTEIHLCTBO




Teopus BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBiieHre JaHHBIX C TMOMOIIbIO Tabmuil U auarpamm. CpenHee
apupMeTHIecKoe, MeanaHa, HauOoJbIlee ¥ HAaWMEHBIIEEe 3HAYCHMUSI,
pa3Max, TUCTIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB

6.2

CrnydaifHple OSKCIEPUMEHTHI (OMBITHI) W  CIy4ailHbIE COOBITHS.
OneMeHTapHble CcOObITHA  (MCXOABI). BeposTHOCTH  ciydallHOTO
coObITHA. Bin30CTh 9acTOThl M BepOSTHOCTU cOObITHI. CiydaifHbIe
ONBITBI C  PAaBHOBO3MOXXHBIMU  DJIEMEHTapHBIMH  COOBITUSIMHU.
BeposiTHOCTH ~ COOBITMUH B ONBITaX C  PABHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITUSMHU

6.3

Oneparuu~ Haag  COOBITUAMH:  TEpecedeHue,  OOBEAMHCHHUE,
MPOTUBOIOJIOXKHBIE CcOObITHS.  Jluarpammbr  Diiniepa.  Dopmyia
CJI0KEHUS BEPOSATHOCTEN

6.4

YCoBHAsE  BEPOSITHOCTb. YMHOXKEHUE  BEpOsTHOCTEW. JlepeBo
CIIy4allHOTO  JKclepuMeHTa. @opMmysia IOJMHOW  BEPOSITHOCTH.
HesaBucumeblie cCOOBITHS

6.5

KomOunHatopHoe npaBuiio yMHOeHUs. [lepecTtaHoBku U (pakTopual.
Yucno coueranuil. Tpeyronpnuk Ilackans. dopmyna OuHOMa
HproTona

6.6

buHapHbI Clly4ailHBIA OMNBIT (KMCIBITAaHUE), yCHEX U HeyJaya.
HesaBucumble wucnbiTaHud. Cepuss HE3aBUCUMBIX HCIBITaHUM 10
nepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIBITAaHUN bepHym

6.7

Cnyuaiinasa BenuuuHa. Pacnpenenenue BeposiTHOcTel. [narpamma

pactipenenenusa.  [Ipumepsl  pacrpeneneHuid, B TOM — YHCIE
reoMeTpUIeCKoe U OMHOMHUAIIBHOE

['eomeTrpus

7.1

OCHOBHBIC TOHATHUS CTepeoMeTpuu. Touka, mNpsmasi, TJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00  aKCMOMAaTHUYECKOM  TMOCTPOCHUH
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX




7.2

B3aumHoe PaCIIONIOKEHHUE MPAMBIX B IIPOCTPAHCTBE:
[MEPECEKAIOIINECS, TAPAUICIIbHBIE W CKPEIIUBAIOIIMECS MPSMBbIE.
[lTapannenbHOCTP NOPSIMBIX M IUIOCKOCTEM B NIPOCTPAHCTBE:
MapaJUICIIbHbIE TPSIMBIE B IPOCTPAHCTBE, NAPAIUIEIBHOCTh TPEX
MpAMBIX, MMAPAUICIBHOCTh TMPSAMOM M IUIOCKOCTH. YIJIBI €
COHAIPABJICHHBIMA  CTOPOHAMH, yTOJd  MEXIy MpSIMbIMH B
rmpocTpadHcTBe.  [lapamnenpHOCTP  IIOCKOCTEW:  MapaJuIeIbHBIE
[JIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IUIOCKOCTEW. [Ipocreimue
MPOCTPAHCTBEHHbIC (UTYphl Ha IIOCKOCTH: TeTpa’ap, Kyo,
napajieaenune]], IOCTPOCHUE CEYECHUM

7.3

[leprieHINKYISAPHOCTh NPSAMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE
[psIMbIE B IIPOCTPAHCTBE, IIpsAMBIE IapajuleyIbHbIE u
MEPIICHIUKYJISIPHBIE K IUIOCKOCTH, TPHU3HAK NEPHEHAUKYISAPHOCTH
MpSMOA M IUIOCKOCTH, TEOpeMa O IMPSAMOM NEPHEHAUKYIAPHON
IUIOCKOCTA. YIJIBI B MPOCTPAHCTBE: YrOJI MEKAY IMPSAMOUA U
[JIOCKOCTBIO, IBYTPAHHBIN YTOJI, TUHEHHBIA YroJ ABYTPAaHHOIO YTIIA.
[leprieHIUKYJISp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IJIIOCKOCTH,
paccTossHUE OT NPSIMOM A0 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha
[IJI0CKOCTb. IleprieHAMKYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
[EPIECHAMKYJIIPHOCTH  JBYX IUIOCKocTe. Teopema o0  Tpex
[EPIEHANKYIIPAX

7.4

IToHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOIOI'PAHHMKA,
BBIITYKJIbIE 51 HEBBIIYKJIbIC MHOTOTPAHHUKHU, pa3BepTKa
MHOTrorpaHHuka. IIpusma: N-yrosibHas npusma, TpaHd U OCHOBAHUS
OpU3MbI, TpsiMas ¥ HaKJIOHHAs TMPU3MbI, OOKOBas U TMOJHAs
[IOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieJenune] U ero cBorcrsa. [lupamuaa: N-yronpHas nupamuia,
rpaHd YW OCHOBAHHWE MHUPAMU[IBI, OOKOBas W TOJHAS MOBEPXHOCTH
MAPaMUIBI, TPABUJIbHASI U YCEUCHHAs! TUPaMUIa. DJIIEMEHThI IPU3MBbI
n nupamuabl. [IpaBuiabHbIE MHOTOTPAHHHMKHU: TMOHSTHE MPABUIBHOTO
MHOTOTPAaHHMKA, IpaBWIbHAsA IIpU3Ma M IIpPaBWIbHAS IUpPaMHUJA,
MpaBUJIbHAsl TPEYroJibHas NMupamuia U NMpaBUIIbHBIA TeTpasap, KyO.
[IpencraBiene O  OPaBWIBHBIX ~ MHOTOTPaHHUKAaxX:  OKTajap,
noaeka’Ip U ukocad CedeHust IpU3Mbl U MIUPAMUIBI

7.5

CumMeTpus B TIPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIBHO TOYKH,
MpsSIMOW, TUJIOCKOCTH. ODJEMEHThl CUMMETPUM B  MNHUpPaMHIAX,
rapajuiesienuIe1ax, MPaBUIbHBIX MHOTOIPaHHHUKAX




Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pedpa, TuaroHaiu, yribl.
[1nomans OOKOBOM MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSMOM
MPU3MBI, IUIONIaJh OCHOBaHUM, TeopemMa O OOKOBOW IMOBEPXHOCTH

7.6 . v
npsiMmol mpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MPaBUJIBHOM MUPaMHJIbI, TEOpEMa O TUIOMIAIN YCEUCHHON MUPaMUIbI.
[Tonstre 06 o6veme. OOBEM MHUPaMUABI, TPU3MBI

77 [Tono6nbIe Tena B mpocTpaHcTBE. COOTHOUIEHUS MEKIY IIOLIAIIMU

HOBerHOCTeﬁ, oO0beMaMu HOILO6HBIX TCI

[TpoBepsiembie TpeOOBaHMSI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
nporpammsbl (11 kmacc)

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MpoBepsieMor (00pa3oBaTEILHOMN MPOrPaMMBI CPETHET0 00IIeT0 00pa3oBaHuUs
O pe3yJsbTara

1 Yrcia 1 BEIUMCIICHUS

OnepupoBarh MOHATUAMH: HATypaldbHOE, LEJIOE YHUCIO;
1.1 MCII0JI30BATh MPU3HAKU JEIUMOCTH LENBIX YNCET, PA3JIOKECHHUE
YKMCJIa HA IPOCTHIE MHOKUTEIM JJIs PELICHUS 3a1a4

OHepI/IpOBaTB IIOHATHUCM.: CTCIICHDb C panOHAIbHBIM

1.2
[10Ka3aTesIeM
13 OnepupoBaTh NOHATUAMU: JIOTapUPM UHUCIA, NECATUYHBIE U
' HaTypaJibHbIE JIOTapu(pMbl
2 YpaBHEHUSI U HEPABEHCTBA
[IpuMeHaATh  cBOWCTBa  CTeNeHWM i1 [peoOpa3oBaHMS
21 BBIDQKEHNW,  ONEPUPOBATh  IOHATHSAMU:  [IOKA3aTEJIbHOE
' YPaBHEHHE W  HEPABEHCTBO; peEIIaTb OCHOBHBIE  THIIBI
IMOKA3aTEJIbHBIX YPAaBHEHN U HEPABEHCTB
BbIMONHATE  NpeoOpa3oBaHUsl  BBIPAXKEHUN,  COJAEPKAILUX
29 morapuMbl; ONEPUPOBATH MOHATUSIMH: JOTapuPMUUYECKOE
' YPaBHEHHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIC  THIIBI
norapu(MHUUYECKUX YpaBHEHHUI U HEPABEHCTB
23 Haxomute  pemieHHss  OpOCTEMIIMX ~ TPUTOHOMETPUUECKUX

HEPABEHCTB

OneprpoBaTh NOHATUSAMU: CUCTEMA JINHEWHBIX YPAaBHEHHUM U €€
24 pEeuIeHre; MUCIIOIb30BATh CHCTEMY JIMHEWHBIX YPAaBHEHUM s
penIeHUs MPAKTUYECKHUX 3a7a4




2.5

HaxonuTe pemeHus NpoCTEHMIINX CHUCTEM U COBOKYIHOCTEM
PAlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh pealibHbIE CUTyallud Ha SI3bIKE anreOpsl,
COCTAaBJIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
[0 YCJIOBHMIO 3aJa4d, HCCIENOBATh IIOCTPOCHHBIE MOJECIU C
MCII0JIb30BAaHUEM arIapaTa anreopbl

@OyHKIMK U TpaduKu

3.1

OnepupoBaTb  MOHATHSAMM:  I[epuUoaMYecKkas  (YHKIMS,
MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, TOYKH OJKCTpeMyMa
(dyHKIMHM, HauOOoJbIlIee U HaUMEHbIIEe 3HaUYeHUs1 (QYHKIUU Ha
MPOMEXKYTKE; HCIIOJIIb30BaTh WX JUIsl MCCIeIO0BaHUS (YHKIUH,
3alaHHOM TpaduKoM

3.2

OnepupoBathb MOHATHUSIMU: rpaduxu MIOKa3aTeJIbHOM,
morapuMUYEeCKOl ¥ TPUTOHOMETPUYECKUX  (YHKIIHUIA;
M300pakaTh WX Ha KOOPJAMHATHOW IJIOCKOCTH U HCIOJIb30BATh
TUTSI pEIICHUS] YPaBHEHUM 1 HEPABEHCTB

3.3

MN300pakaTh HA KOOPJIMHATHOM TUIOCKOCTH IpauKH JIMHEWHBIX
YPAaBHEHUW W MWCIOJB30BaTh WX I PELICHUS CHUCTEMBI
JTMHENHBIX YPABHEHUH

3.4

Wcnonb3oBath  rpaduku  QyHKIMA i1 MCCIIEJOBAHMS
MPOLIECCOB U 3aBUCUMOCTEH U3 IPYTUX YUESOHBIX AUCITUTUIMH

Hauajia MaTeMaTHYECKOTO aHAIn3a

4.1

OnepupoBathb NOHATHSAMMU: HEIpEephIBHAA GbyHKUHS,
Mpou3BoAHas (YHKLUMH; MCHOJIb30BaTh T'€OMETPUUYECKUNA H
(bu3HUECKUil CMBICT IPOU3BOIHOM AJIA PELICHUS 3aa4

4.2

Haxonuth Mpou3BOHBIE JIEMEHTAPHBIX (PYHKIIUN, BHIYUCIISITH
MPOU3BOIHBIE CYMMBbI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA

4.3

M cronb30BaTh MPOU3BOJHYIO IS UCCIEAOBaHUS (DYHKIIMU Ha
MOHOTOHHOCTb W 3KCTPEMYMbI, HIPUMEHSATH  PE3YJIbTAThI
MCCIICIOBAHMS K TTIOCTPOSHUIO TPaPUKOB

4.4

HMcnonb30BaTh IMPON3BOAHYIO JUJIA HAXOXACHUSA HAWITY4YIICTO
PCUICHNA B IMPpUKIaJHbIX, B TOM qucic conHraJIbHO-
DKOHOMHWYCCKHUX, 3aJa9ax

4.5

OnepupoBaThb  NOHATUSMH: TEpPBOOOpa3Hass U HMHTErpal;
MOHUMATh T€OMETPUUECKUN U (PU3HUECKUIN CMBICI MHTErpaja




Haxoauth nepBooOpa3Hble  AIEMEHTAPHBIX byHKUIUH,

4.6 .
BBIYUCIIATH HHTErpan o ¢popmyne HetotoHa - JleitOnuna
Pemars mnpukiagHble 3aJadyd, B TOM YHCJIE COLMAIBHO-
4.7 DKOHOMHYECKOTO W (PU3WYECKOTO XapakTepa, CpeICTBaMH
MaTEeMaTHYECKOT0 aHalIn3a
3) Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAUEHUH CITy4allHOW BEJIMYHUHBI 110
' pacrpeaeseHUI0 WIH C IOMOIIbIO IUarpaMM
OnepupoBaTb  NOHATHEM  MaTEMATUYECKOTO  OXKHUJAHUS,
59 PUBOJUTH MPUMEPHI TOTO, KaK MPUMEHSIETCSI MaTEMaTHUECKOe
' OKUJAHUE CIy4alHOM BEIMYUHBI, HAXOJUTh MaTEMaTHUECKOE
OKUJaHKE 10 TAaHHOMY PaCIIpeIeICHUIO
53 MMeTh peACTaBICHHUE O 3aKOHE OOJIBIINX YHCET
5.4 MMeTp npencTaBiaeHue 0 HOPMAJIbHOM PacpeiesICHUN
6 ["'eomeTpus
OnepupoBaTb NOHATHUAMU: IWIMHAPUYECKAs TOBEPXHOCTD,
6.1 oOpasylolue  LUIUHAPUYECKOW  TMOBEPXHOCTH,  LMJIUHJIP,
' KOHUYECKas TTOBEPXHOCTb, oOpazyronue KOHUYECKOUN
MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEpPXHOCTh
6.2 Pacnio3naBaTh Tena BpatieHus (IUInHAp, KOHYC, cdepa u 1map)
6.3 OOBACHATH CLIOCOOBI MOTYYCHUS TEJ BPALCHHS
6.4 KnaccupuuumpoBarh  B3aMMHOE  pacrnojiokeHue cdepbl U
' MIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBaHHE
6.5 CerMEHTa, BBICOTA CErMEHTa, IIapOBOM CJIOH, OCHOBaHHUE
IIIapOBOTO CJI0s1, BBICOTA ILIAPOBOT'O CJIOS, IIAPOBOM CEKTOP
6.6 BoruncnsaTe 00beMbl U TIIOIIAIU TOBEPXHOCTEH TeJ BpalleHHUs,
' FEOMETPUUYECKUX TeJI C TPUMEHEHUEM (HOPMYIT
OmnepupoBath MOHITHSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B chepy
6.7 1 OMHMCAHHBIA OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPaHHUK
VT TEJIO BPAICHUS
6.8 BBIYHCIATH COOTHOIICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U

00BbEMaMH ITOTOOHBIX TE




6.9

N300paxaTh nzydaemble (pUTYphl OT pyKHd U C MPUMEHEHHUEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbIMONMHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXU U3 PHCYHKOB
MPOCTHIX 00BEMHBIX (DUTYP: BHUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH
CEYEHUs TEJI BPAILCHUS

6.11

M3Bnekars, MHTEPIPETUPOBATH 151 peoOpa3oBHIBATH
MH(GOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaXx,
[TPEACTABICHHYIO HA YEPTEXKAX U PUCYHKAX

6.12

[lpumensats  reomeTpuueckue  (akTbl [T PEIICHUS
CTEPEOMETPUUECKHUX 3aJ1a, MPENOoaralonux HECKOJIbKO 11aroB
pelIeHMUs], €CITU YCIIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU (opme

6.13

OneprpoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrInoaHATh HeﬁCTBHH CJIOKCHUA BCKTOPOB, BbIYHNTAHU
BCKTOPOB U YMHOKCHHA BCKTOPA HA YMUCIIO, 06TJHCH$ITB, KaKnuMu
CBOMCTBAaMH OHU O6JlaI[aI-OT

6.15

[lpumeHsT,  TpaBWIIO TNapajUleNienunena Mpu  CIOKEHUU
BEKTOPOB

6.16

OnepupoBaTh  MNOHATUSAMH:  JEKAPTOBBl  KOOPAWMHATHI B
[POCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAWHATBI BEKTOpa, YIroJl MEXKIYy BEKTOpaMH, CKAISIPHOE
MPOU3BECHUE BEKTOPOB, KOJUIMHEApPHbIE W KOMILIAHAPHbBIC
BEKTOPHI

6.17

Haxonnte cymMmMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO,
YroJI ~ MEXIYy  BEKTOpaMH, CKaJIsIpHOE  INPOU3BEICHUE,
PacKIaapIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IJIOCKOCTh YpaBHEHHMEM B JI€KapTOBOM CHCTEME
KOOpJIUHAT

6.19

PemaTe npocreunmme reoMeTpu4eCKue 3a1a4i Ha IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOI'O METOAA

6.20

Peniath 3aJa4uun Ha JOKa3aTcJIbCTBO MaTEMaATHYCCKUX
OTHOILLICHUM M HaXOXACHHUC TI'COMCTPUYCCKHUX BCIUWYHUH IIO
o6pa3uaM WK aJIrOpuTMaM, MMPpUMCHASA U3BCCTHBIC MCTOJLI IIPH
PCUHICHUHN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4

6.21

[IpumeHsaTs  mpocTeue  NporpaMMHBIE  CpeacTBa U
DIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU  PEILLICHUU

CTEPEOMETPUYECKUX 3a/1a4




[IprBOINTE TPUMEPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEU B

6.22 MpUPOAE M JKU3HU, paClO3HABaTh MPOSBICHUE 3aKOHOB

rCOMCTPHUH B HCKYCCTBC

[IprMeHsTh MOJIyYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH
peajdbHbIE CUTyalldd U TPUMEHATh HM3YUYCHHBIC TOHSTUS B
mporecce MOMCKa pelieHus MaTeMaTUYECKU

6.23 chOpMyJIMPOBAaHHON MPOOJEMBbI, MOJEITUPOBATh pEaNbHbIC

CUTyallU Ha A3BIKC TI'COMCTpHHU, HCCICAOBATH ITOCTPOCHHBLIC
MOICIIA C UCITOJIb30BAHUCM I'COMCTPUICCKUX MOHSTUH U TCOPCM,
dallrrapara aJIFe6pI>I, peuiaThb IMPAKTHYCCKUC 3a/la4, CBA3AHHBIC C
HaXO0XKXICHHUCM I'COMCTPUYICCKUX BCIINYNH

[TpoBepsiembie 3neMenThI conepxanns (11 kracc)

Kon [IpoBepsieMblii 2JIEMEHT COAEPIKaHUS
1  Yucna u BeIUUCICHUS
1.1 |HarypanbHble u nenbie yucia. [I[pu3Haku 1eIMMOCTH LEbIX YUCENT
1.2 (Crenens ¢ pallMOHAJIBHBIM MOKa3zaresaeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm uncna. Jlecaruunbie U HaTypajJbHbIE JTOTaPUPMbI
2  [YpaBHEHHUS U HEPABEHCTBA
2.1 [[IpeoOpa3oBaHue BhIpaKEHUH, COACPIKAIIUX JOraprudMbI
29 [IpeoOpazoBanue BBIPAKCHUI, coAep KaInX CTENECHU c
paIMoHAILHBIM TTOKa3aTesieM
2.3  [[Ipumepsl TPUTOHOMETPUUECKIX HEPABEHCTB
2.4  [[loka3arenbHbIC YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuyeckne ypaBHEHHs 1 HEPABEHCTBA
26 CHucTeMbl TUHEWHBIX ypalusHeHI/H?I. PemeHI:Ie MPUKJIAIHBIX 337a4 C
MOMOIIIbIO CUCTEMbBI TUHEHHBIX YpaBHEHUHN
2.7 |CucteMbl U COBOKYTHOCTHU PAIIMOHATLHBIX YPABHEHUH U HEPABEHCTB
2.8 [[I[pumMeHeHue ypaBHEHM, CHUCTEM UM HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/ad U 3a/1ad W3 Pa3IuIHBbIX 00JacTeil HaAyKH U
pEATBHON )KU3HU
3  |®yHKuuu u rpaguxku




Oyukuus. [lepuognueckue ¢ynkuuu. [IpomMexxyTKu MOHOTOHHOCTHU

3.1 |bynkumu. Makcumymbl U MUHUMYMBbI (yHKUMd. HawmbGombinee wu
HauMEHbIIIee 3HaUYeHIE (PYHKIIMH HA TIPOMEKYTKE
3.2 [TpuroHometpuueckue QyHKIIMH, UX CBOMCTBA U rpadyuKu
33 [TokazaTenpHast u Jorapudmuyeckas (yHKIUH, UX CBOWCTBA H
' rpaduku
3.4 Hcnonb3oBanue rpadukoB QYHKIMHA Uil pelIeHUsT ypaBHEHUH U
' ITMHENHBIX CUCTEM
Hcnonb3oBanue rpadukoB PYHKIUN I UCCIIEIOBAaHUS MIPOIIECCOB U
3.5 BaBHUCHMOCTEH, KOTOPbI€ BO3HUKAIOT MPHU PEHICHUH 3a/ay U3 JPYruxX
y4eOHBIX MPEAMETOB U PEaJTbHON KUZHU
4 |Hayama maTeMaTU4yeCKOTO aHaIU3a
41 HenpepoiBupie  QyHkumu. Merton HWHTEpPBAJIOB Ui PEHICHUS
' HEPABEHCTB
42 [IpousBoanas (yHkuuu. I'eomerpuueckuii U (U3MUECKUN CMBICI
' [MPOU3BOIHOU
43 [IpousBoaHble 3neMeHTapHBIX GQYHKIMA. DOpMysbl HAXOXKACHUS
' POU3BOAHON CyMMBI, IPOU3BEACHUSI U YACTHOTO (DYHKITHI
[IpumeHnenre TPOUZBOAHOW K  HCCIENOBaHUIO  (DyHKIMI  Ha
44 MOHOTOHHOCTH M DOKCTpeMyMmbl. Haxoxnenue HauOONbIIETO W
HAUMEHBIIETO 3HAUYCHUS QYHKIIMN Ha OTPE3Ke
[ IprMeHeHrne MPOU3BOIHON [Tl HAXOXKACHUSI HAUTYYIIETO PEeIIeHUs B
45 mpuUKTamHBIX 3a7adax, I ONpEISICHUS CKOPOCTH IIpoliecca,
3ajiaHHOTO (hopMyJiol uiu rpadukom
4.6 [lepBooOpasznas. Tabmuia nepBooOpa3HBIX
47 WNHurerpai, ero reoMeTpuieckuii u (pu3ndeckuil cMbicil. Berurcienue
' mHTerpana no gpopmyne Hetotona - Jleitonuia
5  [Teopus BepOSTHOCTEH U CTAaTUCTUKA
51 YucaoBble XapaKTEPUCTUKU CIyYalHBIX BETUYMH: MaTEeMaTHYECKOE

OXXHMJAHWE, JHUCHEPCUS M CTaHIAPTHOE OTKIOHeHue. [Ipumepsl

MPUMEHEHHUSI MAaTEMATUYECKOTO OKUJIAaHUS, B TOM YHCJIE B 3aja4ax W3
MOBCEHEBHON JKM3HU. Maremarnueckoe OXuJaHue OWHApHOMN
CIIy4allHOM  BEJIIMYMHBL. MareMaTudyeckoe  OXHUIAAHUE CYMMBI
CIIy4YalHBIX BEJIMYMH. MareMaTuyeckoe OXHUIAHUE W JUCHEPCHUs

reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pachpeieeHui




5.2

3aKk0H OOJBIIUX YUCENT W €r0 PoJib B HAayKe, MPHUPOJAE U OOIIECTRBE.
Br100poUHBIN METOJT UCCIEOBAHUIM

5.3

[ IprMepbl HENTPEPBIBHBIX ClIydallHbIX BeIW4uH. [IoHATHE O MIOTHOCTH
pacnpeieneHusl. 3ajgaud, — OPUBOASIIME K  HOPMAJIbHOMY
pacnpeneneHuto. [ToHsiTHE O HOPMAIIBHOM pacupeieIeHUN

['eomeTpus

6.1

[{unuaapuyeckass MOBEPXHOCTb, OO0pa3yroNIMe  IHIMHIPUYECKOM
MOBEPXHOCTH, OCh [WIMHIPUYECKON MOBEpXHOCTU. LlMimHIp:
OCHOBaHMS U OOKOBas MOBEPXHOCTb, 0Opa3yromas U ocChb, IUIOIIAIb
OOKOBO¥ U MMOJHOM MMOBEPXHOCTH

6.2

KoHnueckas mOBEpXHOCTh, 00pa3ylole KOHUYECKON MOBEPXHOCTH,
OCh W BEpIIMHA KOHMYECKOM MOBEpXHOCTU. KOHyC: OCHOBaHHE H
BepIIMHa, O0Opa3ywliass W OCh, IUIONIAJb OOKOBOM U MOJHOU
MOBEPXHOCTH. YCEUEHHBI KOHyC: oOpasyiolue ¢  BBICOTA,
OCHOBaHMS ¥ OOKOBAsI IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, TUaMeTp, IUIONIaJb MOBEPXHOCTH
ctheprl. B3anmHoe pacrnonoxenue chepsl U TNIOCKOCTH, KacaTellbHasl
MIOCKOCTh K cpepe, TIomaas chepsl

6.4

N300pakeHue Tel BpalleHus Ha TIIOCKOCTU. Pa3BepTka IwinHapa u
KOHyCa

6.5

KoMmOuvHanuu Ten BpalieHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBINA OKOJIO cdephl, chepa, BIMCAHHAS B MHOTOTPAHHUK, WIIH
TEJIO BpAILICHUSA

6.6

[Tonsatue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
o0beMe TPSMOYTOJIBHOTO TMapajuieJienuIea W CICACTBUS W3 Hee.
O0beM nuiMHIpa, kKonyca. O0beM mapa u miomaab chepsbl

6.7

[Tono6HBIC Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY TUIOMIAAIMU
MOBEpXHOCTEN, 00beMaMu MOAOOHBIX TeJ

6.8

Ceuenus uunuHApa (MapawieIbHO M TMEPHEHIUKYISIPHO OCH),
CEUEHHUs1 KOHyca (IapajuleIbHOE OCHOBAHMIO M MPOXOASILEE 4Yepes
BEPIIMHY), CEUCHHUSI 11apa

6.9

BekTop Ha MIOCKOCTH W B MpocTpaHCTBE. CJI0KEHUE M BBIYUTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3noxxkeHue BeKTOpa IO
TpEeM HEKOMIUIaHapHbIM BekTopam. [IpaBuio mnapaulenenumnena.
Pemenne 3amay, CBA3aHHBIX C INPUMEHEHUEM IIPAaBUII JCHCTBUU C
BEKTOPaMHU




[IpsimoyronbHasi cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopanHatel
BekTopa. IIpocreiimme 3agaum B KOOpAMHATaX. YTIOJN MEXKIY
6.10 BexTropamu. CxansipHOE MPOU3BEICHNE BEKTOPOB. Brruncinenue yrios
MEXIy TPSIMBIMH U TUIOCKOCTSIMH. KOOpIHHATHO-BEKTOPHBIA METO]I
MpU PEIICHUN TEOMETPUYECKUX 3344

Kopudpuxkarop nposepsieMbix TpeOoBaHMii K pesyiabTaram ocBoeHusi OOII

COO u 3J1eMeHTOB COAepPKAHUS N0 MaTeMaTHKe s nposeaenus EI'D

IIpu nposenennn EI'D nmo marematuke 0a30BOro ypoBHS U3 Kojaudukaropa
BBIOMPAIOTCS TTO3UIIMHA, COOTBETCTBYIONTME (eaepaibHONW pabouel mporpamme o

MaTemaTHKe (0a30BbIi YpOBEHB)

[TpoBepsiembie Ha EI'D mo maTemartnke TpeOOBaHMS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MTPOrpaMMbl CPEIHETO

o011iero oOpazoBaHus

Kon
MIPOBEPSEMOT
0 TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MMPOTPAMMEBI CPETHETO
oO1iero oOpazoBaHus

1

Brnanenue MmeronamMu J1OKa3aTelIbCTB, alTOPUTMaMHU PEIICHUS
3ajay; ymeHue (GOpMyJIUpOBATh U ONEPUPOBATH IMOHSATHUSIMHU:
ompejneseHre, aKCcuoma, Teopema, CIEACTBHE, CBOMCTBO,
MpU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIE (HOPMYIUPOBKY;
NpUMEHSATh UX; YyMeHue (QopmynupoBaTh oOpaTHOE U
MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, TPUBOAUTH TPUMEPHI H
KOHTPIPUMEPBI,  HCMOJB30BaTh  METOJ  MaTeMaTHYECCKOM
WHIYKIIMWA; TIPOBOJUTH JIOKa3aTENIbHBIE PACCYXKIACHUS TIPH
pelieHnr  3adad, OICHWBATh JIOTHYECKYI0 TPaBUILHOCTH
pacCyXKIeHUH; yMEHHE OINEpPUPOBATH IMOHSATHUSMH: MHOXECTBO,
MOJAMHOXKECTBO, ONEpallMd HAaJ MHOXXECTBAMH, YMCHHE
MCITOJIB30BaTh  TCOPETUKO-MHOXKECTBEHHBIM  ammapar il
OMHCAHUS PEATBbHBIX TPOIECCOB U SIBJICHUM M TPHU PEIICHUU
3ajiay, B TOM YHWCJE W3 APYTHX Y4YEOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUAMU: Tpad, CBSA3HBIN rpad, AepeBO, MUK,
rpad Ha TUTOCKOCTH; yYMEHHE 3a/JaBaTh M OMHUCHIBaTH Tpadbl
pPa3sTUYHBIMU CTIOCOO0AMU; HCIOIB30BaTh Tpadbl MPU PEIICHUH
3aaq




YMeHue onepupoBaTh MOHSATUSIMU: HATypaJIbHOE YHCIO, LETIO0e
YUCJIO, CTEMEHb C IEJbIM IOKa3aTelieM, KOPEHb HaTypaJlbHOU
CTETMEHH, CTENEHb C PAIlMOHAIBHBIM IIOKA3aTelieM, CTENEHb C
NCHCTBUTEIBHBIM TIOKa3aTesieM, JIorapudM 4YHClia, CHHYC,
KOCHHYC Y TAHT'€HC MTPOU3BOJILHOTO YHCIIA, OCTATOK MO MO/TYJIIO,
palMoOHAIbHOE YHUCJIO, HMPPAUOHAIBHOE YHUCIO, MHOXECTBA
HaTypalbHBIX, LIEJIBIX, PAIMOHATBHBIX, JTEUCTBUTEIbHBIX YHCE,
YMEHHUE MCIIOJIb30BaTh MPU3HAKU JICIMMOCTH, HAWMMEHbIIHMA
OOIMIA JeuTeIh M HaWMMeEHbIllee 00IIee KpaTHOE, ajJropuTM
EBkuaa mpu pelieHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMM CHUCTEMaMHU CYHUCJICHUS, YMCHHUE BBIMIOJIHATH
BBHIYMCJICHUE 3HAYEHWM U TIpeoOpa3oBaHUsl BBIPAKEHUH CO
CTeNeHs MU U JiorapudmMamu, TmpeoOpa3oBaHus JAPOOHO-
palMoHaIbHbIX BBIPAXKEHUI; YMEHHE OIEepUPOBATH

MMOHATHSIMU: ITOCJIEAOBATEILHOCTD,
apudmMeTHYecKass MPOrpeccHsi, TeOMETpPUYECKas Iporpeccus,
OECKOHEUHO yOBbIBaIOIlasi T€OMETpUUECKasi MPOrpeccus; YMEHHE
3aJlaBaTh IIOCJICAOBATEILHOCTH, B TOM 4YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATh MOHATHUIMU:
KOMIUIEKCHOE 4YHUCJIO, COINpPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOIYJIb M apryMeHT KOMIUIEKCHOTO 4Hcia, ¢dopma 3alucu
KOMILUICKCHBIX YHCeN (reoMeTpruyeckasi, TPUrOHOMeTprUYecKas 1
anreOpanyeckas); yMeTb  IPOU3BOJIUTHL  apU(METHUCCKUE
NEUCTBUS C KOMIUICKCHBIMU YHCJIaMU; MPUBOIUTH MPUMEPHI
MCTI0JIb30BaHUS KOMIUIEKCHBIX YHUCEN; ONIEPUPOBATH MOHATUSIMU:
Matpuiia 2 X 2 U 3 X 3, oONpeaenauTeab MaTpPHUIlbI,
FEOMETPUYECKUIN CMBICI ONPEASTUTENS

YMeHue OIepupoOBaTh MIOHATUSAMMU: palMoOHaIbHbIE,
ppaLOHaJIbHbIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE,
nmorapu(MUYECKue,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEPUPOBATH IOHATUIMU:
TOXKIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, cucremMa ypaBHEHUH 51 HEPABEHCTB,
PAaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE
peliatb ypaBHEHHMs, HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO
pa3JIM4YHBIX IPUEMOB; pELIATh YPAaBHEHUs, HEPABEHCTBA W
CUCTEMBI C IIapaMETPOM; NPUMEHATh YPaBHEHUS, HEPABEHCTBA,
X CHUCTEMBI JUIS PELICHUs MaTeMaTUYeCKUX 3a7ad W 3aaa4 U3
pa3nuYHbIX 00JacTel HAYKH U peabHOM KU3HU

YMeHue omnepupoBaTh TOHATHSMHU:  (YHKIHS, YETHOCTH
GyHKIUMA,  MEPUOAMYHOCTh  (DYHKIHMH,  OTPAHUYCHHOCTH
(GyHKIIUA, MOHOTOHHOCTh (YHKIHU, HKCTpeMyM (YHKIIHH,
HauOOJIbIIICE W  HAaWMCHbBIIEe 3HA4YCHWS (YHKOMM  Ha




MPOMEXYTKE, HempepbiBHas (YHKIUS, AaCHUMIITOTHI Trpaduka
(GyHKIIMM, TepBas W BTOpas NPOU3BOAHAS  (YHKIUH,
FEOMETPUYECKUA W (U3UYECKUH  CMBICI  IPOU3BOJIHOM,
nepBooOpa3Has, ONpPEIEICHHBbI WHTErpall; yMEHHE HAaXOAWTh
acCUMNTOTHl  Tpaduka  QyHKIMH;  yMEHHE  BBIYHUCIATH
MTPOU3BOJHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO U KOMITO3HIIMH
(YHKIMI, HAXOIUTh YypaBHEHHWE KacaTelbHOW K Tpauky
(yHKIMM; yMEHHE HaXOAWTh MPOU3BOAHBIE 3SJIEMEHTAPHBIX
(yHKIMI;  yMEHHME  HUCIHOJB30BaTh  IPOU3BOJAHYIO IS
MCCIIeJOBaHMsl (PYHKIMNA, HAXOAUTh HAaUOOJbIINE U HAUMEHbILINE
3HaueHUs (QYHKIUI; CTPOUTh Tpa@UKd MHOTOUYIEHOB C
MCIIOJIb30BAaHUEM  allapaTa  MaTEMaTU4YECKOIO  aHalu3a;
OPUMEHATh TMPOU3BOJHYIO JUIA HAXOXICHUSA HAWIyYILero
pelieHrsT B MPUKIAOHBIX, B TOM YHUCJIE€ COLMAIbHO-
PKOHOMHUYECKUX U (PU3MYECKUX 3a/1avax; HAXOJUTh IUIOMIANA U
00beMBI (pUTyp C MOMOILIBIO MHTErpalia; MPUBOJIUTH MPUMEPHI
MaTeMaTUYECKOTO MOJEIUPOBAHUS C IIOMOILBIO
G depeHnnanbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK (PyHKIMH, OOpaTHAs
(yHKUMA, KOMIO3UUMA  (QYHKUMNA, JUHEHHas  (QyHKUUA,
KBaJpaTuyHas (yHKUWSA, palMOHaiIbHAs (PYHKUUS, CTEIEHHAs
(yHKUMS,  TPUTOHOMETpHYECKHE  (YHKLUH, oOpaTHbIe
TPUTOHOMETPHUUYECKHE GyHKUINH, MoKa3aTesbHasl U
nmorapupmMuyeckass (QyHKUMWA; YMEHHUE CTPOUTH Tpaduku
M3YYEHHBIX (DYHKIIHMM, BBIMOIHATH MpeoOpa3oBaHus rpaduKoB
(yHKIMI, ncnosib30BaTh IpaduKu ISl U3yUEHUsS] MPOIIECCOB U
3aBUCHUMOCTEH, MpU pEIIeHUH 3aJad U3 JAPYrux Yy4deOHbIX
pEeIMETOB U 33aJa4 U3 peaibHOM >KM3HH; BbIpaxaTh (HOpMyIaMu
3aBHCHUMOCTH MEXIy BEJIMYMHAMHU; HCIOJb30BaTh CBOMCTBAa U
rpagukd QYHKIMA I pellieHus ypaBHEHUH, HEPABEHCTB H
3ajad  C MapaMeTpaMu; HW300pakaTb Ha KOOPJMHATHOMN
IJIOCKOCTA MHOXECTBA PEIICHUN YPAaBHEHUM, HEPABEHCTB U MX
CUCTEM

'YMeHue pemaTh TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOUEHTHI, JOJU U YaCTH, Ha JBUXKEHUE, pabOTy, CTOUMOCTh
TOBApOB M YCIyT, HAJOTH, 3aJauyd W3 OOJACTH YMpPaBIICHUS
JTMYHBIMUA U CEMEMHBIMU (PUHAHCAMU); COCTABJISATh BbIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA M HUX CUCTEMBI IO YCIOBUIO 3aayH,
MCCIIEI0BATh IIOJIyYE€HHOE peuieHue 51 OLICHUBATH
MpaBAONOJO0OHOCTh  pE3yJbTaTOB; YMEHHE  MOJEIUPOBATH
peaJbHbIE CUTyallUM Ha S3bIKE MAaTE€MaTHKH; COCTABIIATH
BBIDO)KCHMS, ypPaBHEHHUS, HEPABEHCTBA W MX CHUCTEMBI 11O
YCIOBHIO 3aJa4M, WCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C




MCIOJb30BAHUEM  ammapara  anreOpbl, HUHTEPIPETUPOBATH
MOJIyYEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUAMHU: CpeaHEe apu(pMETHUECKOE,
MeIuaHa, HauOoJIblllee M HAUMEHbLIEE 3HAYEHHs, pa3zMax,
nUcnepcHsi, CTaHAApTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
YMEHHE  U3BJIE€KaTh,  HMHTEPHPETUPOBATH  HHGPOPMAIHIO,
Mpe/ICTaBJICHHYI0O B Tabnmumax, Ha Jauarpammax, rpadukax,
OTPAKAIOLIYI0 CBOWCTBA pPEAJIBHBIX IPOLECCOB U SBJICHUM;
MPEACTABIATh MH(POPMALUIO C MOMOIIBIO TAOIUI U AUArpaMM;
MCCIIENOBAaTh CTAaTUCTHUYECKHWE JaHHbIE, B TOM YHCIE C
NpUMEHEHUEM TpaUuecKUX METOJOB U AJIEKTPOHHBIX CPEJCTB;
rpa@uyeckd  UCCIEeIOBaTh COBMECTHbIE  HAONIOACHHUS  C
[IOMOILIBIO TUarpaMM pacCeUBaHUs U JIMHEWHOU perpeccuu

YMeHHne OomnepupoBaTh IOHSATUAMH: CIIYYallHbIM OIBIT U
Clly4ailHO€ COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS;
YMEHUE  BBIUHUCIATH  BEPOSITHOCTH  C  HCIOJIb30BAHUEM
rpa@uueckux METO/OB; MPUMEHATH (OPMYJIbI CIOXKEHUS H
YMHOKEHUSI BEPOSITHOCTEH, (POpMYJy IOJHOW BEPOSTHOCTH,
dbopmyny bepuymnu, komOuHATOpHBIE (AaKTBI U (HOPMYIIBL;
OIICHMBATh  BEPOSTHOCTH  PEAIbHBIX  COOBITUH;  YMEHHE
OTIEpUPOBATH MOHATUSAMU: CIy4aiiHasi BEIMYMHA, pacTpeaesieHue
BEPOSATHOCTEH, MaTeMaTHYeCKOe OXUIaHHWe, ITUCIepCUs |
CTaHAAPTHOE OTKJIOHEHHE CIIy4ailHOW BEIWYMHBI, (QYHKIHUH
pacmipefieieHus] U TNIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMaJIBLHOTO paclpe/esieHnii; YMEHHE HCIIOIb30BaTh CBOMCTBA
M3YYECHHBIX pacrpeeNIeHni A pelieHus 3a1a4; 3HaKOMCTBO C
MOHATUSAMHU: 3aKOH OOJIBIIUX YHCEN, METOIbl BBIOOPOYHBIX
MCCJICIOBAHUIN;, YMEHHE TPUBOJIUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX 4YHCET B TPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEPUPOBATh TMOHATUSIMH: COYETaHUE,
MEepeCTaHOBKA, YUCIO COYETAHUMN, YHCIIO MEPECTaHOBOK; OMHOM
HrioTOHa; yMeHHE TPUMEHATh KOMOWHATOpPHBIE (aKThl W
pacCy>XKIeHusi NJisi pelieHusl 3a7ad; OIICHHBATh BEPOSTHOCTH
pearbHBIX COOBITHH; COCTaBISTH BEPOSTHOCTHYIO MOJENb U
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT

YMeHne onepupoBaTh MNOHATHUSIMU: TOUKA, MPsMasi, MIOCKOCTD,
[MPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJa, IUIOCKUWA YIOJI,
NBYTPAaHHBIM YrOJI, TPEXTPAaHHBIM YIroJI, CKPELIUBAIOIIUECS
MpAMBIE, MAPAUICIBHOCTh U TMEPIEHAUKYJSIPHOCTh MNPSIMBIX H
[JIOCKOCTEN, YIroJd MEXKAY HPSMBIMHM, YIOJI MEXIy NpsIMOW H
[JIOCKOCTBIO, YTOJI MEXY IIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU




N0 IUIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMU, PACCTOSHHE
MEXKJy IUIOCKOCTSMM; YMEHHE HCHOJb30BaTh IPHU PELICHUH
3ajad M3y4eHHble (aKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHUE
OLICHUBATHb pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIN C TMOMOIIBI0 TI€OMETPUYECKUX
IMOHATUM W BEJIUYMH, PEIIATh CBA3AHHBIE C HUMHU NPAKTUYECKHE
3aa4u
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YMeHue onepupoBaTh NOHATUSAMM: IUIOIAAL (UTYpBI, 00BEM
(urypsl, MHOTOTpaHHHK, PAaBUJIBHBI MHOIOIPaHHUK, CEYCHHE
MHOTOTpaHHMKa, KyO, MapajieNenure], Mpu3Ma, NUPaMUJa,
(urypa M NOBEpXHOCTh BpallleHUs, LWIMHAP, KOHYC, IIap,
chepa, miomans chepsl, MIOMALL MOBEPXHOCTH IUPAMUbI,
MpU3MbI, KOHYyCa, LWJIHHIpa, 00beM Ky0a, MpSIMOYTOJIbHOTO
napajielenuneaa, NUPaMHuIbl, TPU3MBbl, WIMHIPA, KOHYca,
mapa, pa3BepTKa MOBEPXHOCTH, CEYEHHUs KOHYca M LWIMHJPA,
napajuleJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUNIOCKOCTb,
Kacaromascs cdeppl, LUIMHIpPA, KOHYCa; YMEHHE CTPOUTH
CEUYEeHHE MHOTOTPaHHMKA, 1300pakaTb MHOTOIPaHHUKH, (QUTYPbI
M TIOBEPXHOCTH BpAILEHUS, HX CEYEHUs, B TOM UYHUCIE C
[IOMOILBIO JIEKTPOHHBIX CPEACTB; YMEHHUE IIPUMEHSITh CBOMCTBA
reoOMeTpUYECKUX (uUryp, caMoCTOATENbHO (POPMYIUPOBATH
ONpe/eNeHUs] M3ydyaeMbIX (UTYp, BBIABUTATh THUIOTE3bl O
CBOMCTBaX M  IIPU3HAKaX  I'€OMETPUYECKUX buryp,
00OCHOBBIBATh WJIM OINpPOBEPraTb HX; YyMEHHE MPOBOJIUTH
Kjaccu(pukanro GUryp 1mo pasivuyHbIM NPHU3HAKAM, BBITOIHSTh
HE00XO0AMMbIE TOTIOJTHUTENbHBIE TOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSIMH: JIBIJKEHHE B TIPOCTPAHCTBE,
napayijieIbHbIA  MEPEHOC, CHUMMETPUSI Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MTOBOPOT, MPeoOpa30BaHKe MOI00Ms, MOJ00HBIC
(burypsl; yMeHuE pacro3HaBaTh paBHbIC U MOJ00HbBIE (PUTYPHI, B
TOM YHCJI€ B MPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BATh
FEOMETPUYECKUE OTHOIICHHUS TPHU PEHICHUH 3a/1ay; HaXOAUTh
reOMETPUYECKUE BEIWYUHBI (JIJIMHA, YTOJ, IUIOIIAIb, OOBEM)
Npy pPEIICHWH 3aJad W3 JAPYTHX YYeOHBIX MPEIMETOB W U3
pCalbHOW  KW3HHM, YMCHHE BBIYHCIATH TI'E€OMETPUYCCKUE
BeIUYMHBI  (IJIMHA, yroja, IUIOmans, oOO0BeM, IUIONIAIb
MOBEPXHOCTH), MCIOJB3YsS WU3Y4YeHHBbIC (OPMYJIBI U METOMIBI, B
TOM 4YHUCJE: IUIOMAAh TIOBEPXHOCTH THPAMHJBI, IPU3MBEI,
KOHyca, I[WIMHApA, TIuiomaas cdepel; 00beM  KyoOa,
MPSIMOYTOJIBHOTO — MapajulefienuIieia, MUPaMUAbl, TPU3MBI,
UAIUHApPA, KOHyca, Iapa; YMEHHE HaXOAUTh OTHOIICHUE

00BEMOB TTOTOOHBIX QUTYP
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YMeHne onepupoBaTh NOHATUSMH: IPAMOYTOJbHAS CHCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YHCIIO, PA3JIOKECHUE
BEKTOpa MO 0a3ucy, CKaJsipHOE IMPOU3BEACHUE, BEKTOPHOE
[MPOU3BEICHUE, YTOJ MEXKIY BEKTOPaMH; YMEHHUE HCIOJb30BaTh
BEKTOPHBIA W KOOPAWHATHBIA  METOJI ISl PEIICHUSA
rEOMETPUYECKUX 3a/1a4 U 3aa4 IPyTUX YYEOHBIX MPEAMETOB
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YMeHue BBIOMPaTh MOIXOIANIANA METOM IS PEIICHUs 3aJadu;
MOHUMAHUE 3HAYMMOCTH MATEMATHKHA B U3YYEHUU MPUPOIHBIX
1 OOIIECTBEHHBIX MPOLIECCOB U SBJICHHM; YMEHUE PACIIO3HABAThH
POSIBJICHUE 3aKOHOB MAaTEMAaTHKA B MCKYCCTBE, YMEHHUE
[IPUBOJIUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUN POCCUNCKON U
MHUPOBOU MaTeMaTUYECKOU HAYKH

IlepeueHb 31EMEHTOB coAepkaHus, nposepsemMbix Ha EI'D o

MaTeMaTHKe
Kon [TpoBepsiemMblii 37I€MEHT COAECPKAHMS
1  Yucna u BeIUUCICHUS

1.1 |HarypanbHble u nensie yucia. [Ipu3Haku 1eIMMOCTH HEbIX YUCe

1.2 |PammonambHble uymcia. OOBIKHOBEHHBICE U JACCSITHYHBIC JIPOOH,
MPOIIEHTHI, 0ECKOHEUHBIE MEPUOIUUECKUE APOOH

1.3 |Apudmernueckuii KOpeHb HaTypainbHOW creneHu. JleiictBus ¢
apu(PMETHICCKUMH KOPHSIMH HATyPaJTbHON CTETICHU

14 |Cremenp ¢ 1enpIM mokasareneM. CrTelneHp ¢  paluoOHAIbHBIM
rnokasareneM. CBOMCTBA CTEIICHU

15 |CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC, apKTAaHT€HC YMCJIOBOTO apryMEHTa

1.6 Ulorapudm uncna. JlecaTHuHbIC U HATypaTbHBIC JIOTAPHPMBI

1.7 |[deiicTBUTENbHBIE  uHcla.  ApudMeTHuecKHMe  OMNepalud  C
NICHCTBUTEILHBIMHU YKcCIIaMH. [IpuOkeHHBIC BBIYUCICHUS, TIpaBUia
OKPYTJICHHS, MPUKHJIKA U OLICHKA pe3yJIbTaTa BEIYMCIICHUN

1.8 [IpeobpazoBanme BhIpaKEHUI

1.9 KowmmiekcHbie yncna




YpaBHEHUS U HEPABEHCTBA

2.1 |lensle u ApoOHO-pAIIMOHATIEHBIC YPaBHEHUS

2.2 HppanuoHanbHbIC YpaBHEHUS

2.3 [TpuroHoMeTpuUueCKHe YpaBHCHUS

2.4  [loxazarenbHbIE U JTOrapu(PMUUECKUE YPABHEHUS

2.5 |lenpie u qpoOHO-paITMOHATHHBIC HEPABEHCTBA

2.6 |HppanuoHaabHble HEPAaBEHCTBA

2.7  [loxazarenbHble U JJOrapu(pMUIECKUE HEPABEHCTBA

2.8 [IpuroHoMeTpUyYeCKHE HEPABEHCTBA

2.9 |CucreMbl ¥ COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10 |YpaBHeHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMU

2.11 Marpuna cuctemsl JIMHEHHBIX yYpaBHEeHUH. OnpeaennuTenb MaTpUIbl

3 | @yHknu# u rpaduKu

3.1 | @ysknus, cnocodsl 3ananus Qynkuun. ['padux Gynkuuu. Bzaumuo
oOpaTtHbie (pyHKIMH. YeTHble M HeueTHble pyHKIMU. [lepuoanueckue
byHKIMH

3.2 |O6macte ompeneieHUss W MHOXXECTBO 3HaueHWd QyHkumu. Hymm
byHKIUU. [IpomexyTku 3HAKOIIOCTOSIHCTBA. [IpomexyTku
MOHOTOHHOCTH (QYHKIUH. MakcuMymMbl U MHHUMYMBI (YHKIUH.
HawnOoubiiiee 1 HauMeHblee 3HauyeHue GyHKIIUMA Ha TPOMEKYTKE

3.3 [CremeHHas (yHKIHs C HaTypajdbHBIM H IEJBIM IMOKazareieMm. Ee
cBoiicTBa U rpaduk. CBoMCTBA U rpa@uK KOPHS N-OM CTENEHU

3.4 [Tpuronomerpuueckue GyHKINUU, UX CBONCTBA U rpapuKu

3.5 [[lokazatenbHass u JjorapudMudeckas (QYHKIMH, WX CBOWCTBA U
rpauKu

3.6 [Toukum paspeiBa. Acumnrorsl TpadukoB ¢GyHkuuid. CpoiicTBa
(YHKIIM, HEMPEPHIBHBIX HAa OTPE3KE

3.7 [[locnemoBaTeabHOCTH, CIIOCOOBI 3aJaHUS MMOCISI0BATEIILHOCTEN

3.8 |Apudmernueckas u reoMmerpuueckas mnporpeccun. Dopmyna

CJIOKHBIX ITPOLICHTOB




Hauganma MaTeMaTH4eCKOIro aHajin3a

4.1 [[IpousBonHas ¢pyHkumu. [[pon3BoaHbIE AI€eMEHTAPHBIX (YHKITHIA
4.2 |[IpumeHeHWe TPOU3ZBOJHOM K  HCCIENOBAaHUIO (YHKIMH Ha
MOHOTOHHOCTh M OJKCTpeMyMmbl. HaxokaeHue HauOONbLIETO WU
HAMMEHBIIIETO 3HAUCHUs (PYHKIIUU HA OTPE3KE
4.3 [[IepBooOpasnas. MaTerpan
5  |MHoOXecTBa U JIOTUKA
5.1 |MHoxecTBO, omnepaluy HajJ MHOKecTBaMu. Jlmarpammel Diinepa -
Benna
5.2 loruka
6  |BepoATHOCTH M CTAaTUCTHKA
6.1 |OnwucarenbHas CTaTUCTUKA
6.2 |BeposiTHOCTB
6.3 [Kombunatopuka
7 [leomerpus
7.1 |®urypsl Ha MIIOCKOCTH
7.2  |[IpssMble ¥ TUTOCKOCTH B TIPOCTPAHCTBE
7.3 |MHOrOrpaHHUKU
7.4 [Tena v MOBEPXHOCTHU BpalllCHUs
7.5 |[KoopaumHaThl U BEKTOPHI
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