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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AHAIHU3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CpeaHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHW, MPEIBSIBIIEMBIX K MaTeMAaTHYeCKOMY OOpa3oBaHHUIO, U
TpaguIMid poccUiickoro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMHU OCHOBY IJid CaMOpPa3BUTHUA U HCIIPCPLIBHOTO
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarONuXCsl.

Pabouas mporpamma yue6HOro Kypca «I'eomerpusi» 6a30BOro ypoBHs IJsl 00y4aroIUXCs
10 —11 xmaccoB pa3paborana Ha ocHOBe DeneparbHOrO roCyAapCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJapTa cpeiHero oduiero oOpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHMPOBBIX TpPEOOBaHUH,
MpenbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJUIMIl pOCCHICKOrO 00pa3oBaHUS.
Peanmaul/m MporpaMMmaI oOecrieunBaeTr OBJIaJICHUEC KIIOYECBBIMHU KOMIICTCHIUAMU,
COCTaBJIAIOIIUMHA OCHOBY I CaMOpa3BUTHUA W HCEIIPEPBIBHOT'O o6pa3013aHI/1$[, OEJIOCTHOCTH
O6HIeKy.]'II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOT'O Pa3BUTHUA JTUYHOCTHU 06yqafonmxcs1.

Paboyas mporpamma yue6HOTO Kypca «BeposSiTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHAApTa CpeaHero ooOmero o0pa3oBaHUsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEAbABISIEMBIX K MaTeMaTHYecKoMy OOpa3oBaHHIO, M Tpaaului
poccuiickoro o6pa3zoBanus. Peanmuzanus mporpaMMbl 00€Cl€UMBAECT OBJIAJICHHE KIIOYEBBIMU
KOMITIETEHIIUSIMHU, COCTaBIISIOIIMMHU OCHOBY Ul CaMOPA3BUTHUSI M HENPEPHIBHOIO 00pa30BaHUS,
L[EJOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TIO3HABATEJIIbHOTO pAa3BUTHUSA JIMYHOCTHU
00yJaronuxcs.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajla MareMaTHYeCKOrO aHalM3a» sBIAETCS OJHUM M3 Haubosee
3HaYMMbIX B MpPOrpaMMe CTaplieil IIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y A M3y4eHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C Jpyroi
CTOPOHBI, (OPMUPYET JIOIMYECKOEe U aOCTPaKTHOE MBIIIJIEHHE Y4YalluXcsl Ha YPOBHE,
HE00X0AUMOM JUIsl OCBOEHMSI KypCOB MH(OPMATHKH, 0OLIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTH.
B paMkax naHHOro Kypca ydauiuecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTOopast (popMyaHpyeT CBOU AOCTHXKEHHsI B MaTeMaTHuecKoi (opme.

Kypc anreOpbl 1 Hauan MaTeMaTHYECKOTo aHAJIM3a 3aKiIa/bIBA€T OCHOBY JUISl YCIIELIHOTO
OBJIAZICHUSl 3aKOHAMM (U3UKH, XHUMUHM, OWOJOTHM, TIOHHMMAaHUS OCHOBHBIX TEHICHLUH
SKOHOMHKHU M OOIIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LIU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOM KM3HHU. B TOXE
BpeMsl OBJIaZiecHHEe aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMM MaTeMaTHYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTh YTBEPXKICHHMS,
UCIOJb30BaTh 000OIIEHHe M KOHKPETH3alHUIo, a0CTparupoBaHHE M aHAJIOTHIO, (OPMHpYET
KpEeaTUBHOE U KPUTHYECKOE MBIIIeHHE. B Xo/e n3ydeHus anreOpsl U Hadall MaTeMaTUYecKOro
aHaJI3a B CTapIlIed HIKOJIE yYalllhecs MOJIydaroT HOBBIM OMBIT PEUICHMs NPUKIAJHBIX 3a1ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHUS] MAaTeMAaTHYECKMX MOJENEW  pealbHbIX CHUTyaluil W
UHTEPIIPETALIMM  IIOJIyYEHHBIX PpELIEHUI, 3HAKOMATCA C IMpPUMEPAMH MaTeMaTHYECKHX



3aKOHOMEPHOCTEN B NPUPOJIE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCA MaTEMAaTHUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obnanaer 3HaUMTENBbHBIM BOCHHUTATEIBHBIM MOTEHIIMAIIOM, KOTOPBIA peaan3yeTcs
Kak 4epe3 yueOHbII MaTepuall, CrioCOOCTBYIOIUN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS,
Tak W dYepe3 cHenupuKky ydeOHOW JesATeNLHOCTH, TpPeOYIomelH CaMOCTOSITeIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIILHOW KOHICHTPAlMM BHUMAHHUA M OTBETCTBEHHOCTH 32
IIOJIy4EHHBIN pe3ynbTart.

B ocHoBe meroauku 0o0yueHus anredOpe M HadalaM MaTeMaTHYeCKOrO aHallu3a JIEKHUT
JEATEIbHOCTHBIN MPUHLIUT 00ydEHHUSI.

Crpykrypa Kypca «AnreOpa 1 Hayana MaTeMaTUYECKOTo aHaJIM3a» BKIIIOYAET CIEAYIOIINe
coJiep)KaTenbHO-MeTOAu4eckre JUHUM: «Yucna u BelUMCHCHUsD, «DyHKIuM u rpaduxmy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana MatemMaTnyeckoro aHanuza», «MHOXKECTBA U JIOTUKay.
Bce ocHOBHBIE copepKaTeIbHO-METOJANYECKUE JIMHUU M3Y4aroTCsl HAa MPOTSHKEHUH JBYX JIET
oOyueHusi B craplliell IIKOJIe, €CTECTBEHHO JOMOJHSASA JAPYr Jpyra U MOCTENEHHO HaChIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIH Kypc SIBISIETCS WHTETPATUBHBIM, ITOCKOJBKY
o0beauHsIeT B cebe CcoJep)KaHWE HECKOJbKMX MaTeMaTU4YecKUX JUCUUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKHI aHaIu3, TeOpHsl MHOXKeCTB U Jp. [lo Mepe Toro kak ydamiuecs
OBJIaJIeBalOT BCE Oosiee IIMPOKUM MaTEeMaTHMYECKUM almapaToM, y HHUX IOCJIeI0BaTEIbHO
(dbopMUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTeMaTUYeCKyl0 MOJENb peallbHOM
CUTYyalluu, NMPUMEHATh 3HAHMs, MOJIydEeHHble B Kypce «AureOpa M Hadala MaTeMaTHYeCKOTIO
aHaIM3a», JUIsl pEleHUs CaMOCTOSTEIbHO C(OPMYIUPOBAHHOM MaTeMaTHMUYECKOW 3aaayu, a
3aTeM MHTEpPIIPETUPOBATh MOJyYEHHBIH pe3ysbTar.

CopepxaTenpHo-MeTOAMUYECKass  JMHUA  «Yucma W BBIUMCIEHHSA» — 3aBEpILAET
(GopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS AECHCTBUTEIBHBIX YHCEN, KOTOpOE ObUIO HayaTto B
OCHOBHOM 1IKoje. B crapmiel mkose ocoboe BHUMaHuE yaensercss (GOpMUPOBAHHIO IMPOUYHBIX
BBIUMCIIUTENIBHBIX HaBBIKOB, BKIIIOYAIONIUX B Ce0sl MCIOJIb30BAHUE DPA3JIMYHBIX (POpM 3amucu
JNEUCTBUTENBHOIO 4YMCJIA, YMEHHE pPalMOHAJIBHO BBINOJHATH JEHCTBUA C HHUMH, JeJ1aTh
IPUKUIKY, OLEHMBaTh pe3yapTar. OOydaroluecss TMOMy4aloT HaBbIKM NPHOIMKEHHBIX
BBIUMCIICHUH, BBINOJHEHUs JEHCTBUH C YUCIIaMH, 3alMCaHHbBIMM B CTaHJIApTHOH ¢opme,
UCIOJIb30BAHUS MaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YUCIOBBIX BhIPAKEHHI.

JIuHusa «YpaBHEHMsI U HEPAaBEHCTBAa» pPealM3yeTcsl Ha MPOTSDKEHUH BCEro oOydyeHus B
CTaplledl WIKOJIe, TOCKOJIbKY B KaXIOM paszfeie IporpaMMbl HPESYyCMOTPEHO pEeIleHHe
COOTBETCTBYIOLIMX 331a4. O0yydaronuecs OBIaIeBa0T Pa3IndYHbIMU METOJaMH PELICHUS LEIIBIX,
palnMoHaIbHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUECKUX
ypaBHEHUH, HEPABEHCTB U MX cUCTeM. [loyueHHbIe YMEHUS MCIIOJIb3YIOTCS TIPU UCCIIEJIOBAHUU
(GyHKUIMH ¢ MOMOILBIO MPOU3BOJHOM, pelIeHHH MPUKIAAHBIX 3ajad W 3ajady Ha HaXoXKIECHUe
HauOOJIBIINX U HAUMEHBIIUX 3HaueHUH (yHKuuu. JlaHHas coaeprkaTesbHas JUHUS BKIIOYAeT B
ce0s Takke (HopMHpPOBAHHME YMEHUI BBINOJNHATH pacu€Thl Mo (opmyinaM, mpeoOpa3oBaHUsS
LEJIbIX, PAalMOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUM, a TaKke
BBIpQXKEHUH, COAEp)KAIlMX CTENEeHU U Jorapudmel. bmarogaps u3ydeHuio anreGpandeckoro
MaTepHala MPOUCXOAUT JaJIbHEelIIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIUICHUS
yyamuxcs, (GOpMHUPYIOTCS HaBBIKM JACAYKTHUBHBIX DPAacCyXJEHUH, pabOThl C CHUMBOJIBHBIMH
(dbopmamu, peaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
AnreOpa npemnaraet 3pQeKTUBHbIE HHCTPYMEHTHI 7Sl PELIeHUs MPAKTUYECKUX U €CTECTBEHHO-
HAyYHBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3BMOKHOCTH KakK sI3bIKa HAYKH.



CopnepxatenpHO-MeToAMYEeCKast JIMHUS «DYHKIUN U rpaduKu» TECHO MEperieTaeTcs C
JPYTUMHU JIMHUSAMH Kypca, TOCKOJIbKY B KaKOM-TO CMbICIIE 3alaéT IOCIJIEJOBATEIbHOCTD
U3y4YeHHUsS MaTepuana. V3ydeHHe CTENeHHOW, TOKa3aTelbHOW, JorapuMUYEeCKOd U
TPUTOHOMETPUYECKHX (YHKIHMHA, WX CBONCTB M TpauKOB, MCIOIB30BAaHHE (QYHKIUH s
pelieHus 3aJa4d U3 APYrux y4eOHBIX NPEIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTUYEeCKUM aHaJIM30M, TaK U C pEeLICHUEM ypaBHEHUU U HepaBeHCTB. IIpu aTom Gomblioe
BHUMAaHHE yeiseTcsi (GOPMHUPOBAHMIO YMEHHUsS BBIpaXaTb (HOpMyIaMH 3aBHCHMOCTH MEXIY
pa3NUYHBIMU  BEJIMYMHAMH, HCCIEIOBATh NOJYYCHHBIE (DYHKIHMH, CTPOUTh WX TpaduKH.
Marepuan 5TOW cojepXaTelbHON JMHUM HalleJeH Ha pa3BUTHE YMEHMM U HaBbIKOB,
MO3BOJISIFOIIMX ~ BBIPA)KaTh 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B  pa3iMuHOM  (opMme:
aHAJIMTUYECKOM, Trpaduueckol U cioBecHol. Ero wu3ydueHwe cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K  OOOOIMIEHHIO U KOHKpETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHus «Havama mareMaTtnyeckoro aHaiau3ay IMO3BOJIET CYIIECTBEHHO
paciupuTh KPyr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJAHBIX 33124, JOCTYIHBIX 00y4aromuMcs, y
KOTOPBIX MOSIBIISETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Ipadpuku GyHKIMHI, ONpeensTh ux
HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BBIYUCIAT IJIOMAAN GUryp U oOBEMBI T€l, HAXOIUTh
CKOPOCTM W YCKOpeHMsI mpoleccoB. JlaHHas cozepaTenbHas JUHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHHMSI MaTEeMaTHUYECKUX MOJENel peallbHbIX CHUTYyallMi, HaXoKJIeHUus
HaWjy4llero pelleHus B MPUKIATHBIX, B TOM YHCIIE COLUUAIbHO-DKOHOMMYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MaTEeMaTHUYECKOTO aHalHn3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(hOopMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMEHMI pacro3HaBaTh
MPOSIBIIEHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKEe U HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLINXCSl PE3yJbTaTax, IMOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKW KaK HAyKH, U HX
aBTOpax.

ConepxarenbHO-MeTOAMYECKast TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM TEOPUHU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE ITPECTaBICHUS IPOHU3BIBAIOT BEChH
KypC LIKOJHHOW MaTeMaTHKU U MpeiarailoT Haubosee YHHUBEPCAJIbHBIN S3bIK, 00BEAUHSIOMINN
BCE pa3/enbl MaTeMaTUKd W €€ NPWIOKEHHH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCUUIUIMHBI B enuHoe 1enoe. [loaromy Ba)XKHO AaThb BO3MOXHOCTh IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHON MAaTeMaTMKW M HUCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa u Havama MaTEeMaTHYECKOTO aHAM3a» MPHUCYTCTBYIOT TAK:K€ OCHOBBI
MaTeMaTH4eCKOT0 MOJICIHPOBAHUS, KOTOPbIE MPHU3BAHBI CPOPMUPOBATH HABBIKH IMOCTPOCHHS
MoJieNiell peasbHBIX CUTYallui, UCCIEOBAHUS 3TUX MOJENel ¢ TOMOIIbIO afnmnapaTa anreOpsl 1
MaTEMaTUYECKOr0 aHajau3a M MHTEPHpPETAaluy IOJYyYEHHBIX pe3ynbTaroB. Takue 3agaHus
BIUIETEHBl B KaXKIbI M3 pa3[elIoB MPOrPaMMBI, MOCKOJIBKY BECh MaTepuan Kypca HIMPOKO
UCIOJIb3YETCS I PEeLICHUS MPUKIAIHbIX 3a1a4. [Ipy pemennn peaabHbIX MPAKTUUECKUX 3a/1a4
yyamuecss  pa3BUBalOT  HAOIIOAATENIbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBarTbCs, HCHOJb30BAaTh AHAIOTHIO, O00O0OIIAaTh W KOHKPETU3MPOBATH MpPOOIEMY.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DEILICHHS NPUKIATHBIX 3a7ad OpraHu3yercs B
npolecce U3y4eHus BcexX TeM Kypca «Anredpa U Hauajga MaTeMaTHYeCKOTO aHaIn3ay.

BaxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpeAHEro oouero oOpa3oBaHUS
00ycCJIOBJIEeHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pe3yJIbTaTOB
o0y4eHHs T€OMETPUH B HANpaBICHUHU JMYHOCTHOTO PAa3BUTUS OOydarommxcs, GopMHUpoBaHUS
(YHKIMOHATHLHON MaTeMaTHYECKOW TPAaMOTHOCTH, W3YYCHHS IPYTUX YUeOHBIX JMCIUIUINH.



PasButne y oOywarommxcs NpaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOXKICHUHU
TEOMETPUYECKUX a0CTPaKIUi, COOTHOIICHUU PEATbHOTO W HJICAILHOTO, XapaKTepe OTPaKeHUs
MAaTeMaTU4E€CKOW HAyKOW SBJICHHM U IIPOLIECCOB PEAJIBHOIO MMPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMATHYECKOTO MOJCIMPOBAHUS B HAyYHOM TIO3HAHMM U B TPAKTHKE
CrocoOCTByeT (OPMHUPOBAHHIO HAyYHOTO MHPOBO33PCHHUS YYANIUXCSA, a TaKKE KavecTB
MBIILICHHS, HEOOXOIUMBIX JIJISl /IalITAIlUU B COBPEMEHHOM OOIIIEeCTRE.

I'eomerpust siBisieTcss OMHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs, Tak Kak 0OECIeYrMBaeT BO3MOXKHOCTh M3YUCHHUS KaK JUCIUIUIMH ECTCCTBCHHO-
Hay4YHOU HAIIPABJIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe wbIieHue, GOpPMHPYEMOe TMPU H3YYCHUH OOYYaIOIIMMUCS TOHSTHUHHBIX
OCHOB TEOMETPHUH H TIIOCTPOCHHH IICTIOYKH JIOTHYECKUX YTBEPKICHUH B XOJE PEIICHUS
TEOMETPUYECKHAX 33Jla4, YMEHHE BBIJBUTAaTh W OIMPOBEPraTh THUIOTE3bl HEMOCPEIACTBECHHO
WCIIOJIL3YIOTCSl TPH PEIICHHH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3nku.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE HWIPAET CYIISCTBEHHYIO pPOJIb BO BCEX
00JacTsSIX JeATeIbHOCTH dYelloBeka. OpHeHTaIusl 4YejoBeKa BO BPEMEHH M TPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHSA, (PopMa OTpaKeHHUs OKPYXKAIOIIET0 MHpA,
YCIIOBHE  YCIIENIHOTO TO3HAHWUS W  aKTUBHOTO  MpeoOpa3oBaHMs  JICHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeINHSICT Pa3HbIC BHIBI YICOHOH U TPYIOBOI
NEeSITENbHOCTH, SBJISETCA OJHUM U3 MPO(ECCHOHAIBHO BaXKHBIX KAa4yeCTB, IMOATOMY aKTyalbHa
3aaua GOpMUPOBaHUS y OOYYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTr0 MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAaKTUYECKOU
JEeSITENbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Iens ocBoeHUs mporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUEHUS
— 00meo0pa3oBaTebHOE W OOIIEKYJIbTYPHOE pa3BUTHE OOydJaIOIIMXCSA dYepe3 0OecreueHue
BO3MOXHOCTH MPUOOPETEHHS] U UCHOJIH30BAHUS CHCTEMAaTHUYECKHX T'€OMETPUYECKUX 3HAHUM U
NeUcTBUM, crienn(UYHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJOKEHNUS 00pa30BaHUs 10
CHEIHAILHOCTSIM, HE CBS3aHHBIM C MPUKIIAAHBIM HCIIOJIb30BAaHUEM I€OMETPHH.

[Iporpamma mo reoMmeTrpuu Ha 0a30BOM YpOBHE IIpelHa3HaueHa Uid OO0yJaroIuXcs
CpeIHEeH IIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpa3om, oOyyaromiuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH
oOmrue MareMaTu4eckiue yMEHUsl, CBA3aHHbIE CO CHEU(PUKON T€OMETpUU U HEOOXOJUMbIE IS
KU3HU B COBpeMEHHOM oOmiecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
6osee ri1yO0OKO, €CITH B JAJIbHEUIIEM BO3ZHUKHET HEOOXOUMOCTh B T€OMETPUUYECKIX 3HAHUAX B
podeccuoHaIbHOM 1eATEIbHOCTH.

JlocTrkeHue eI OCBOCHHUS IPOTrpaMMbl 00eCIIeUnBaeTCsl PEIIEHHEM COOTBETCTBYIOIINUX
3anad. [IpuopureTHpIMU 3a1adaMu OCBOEHUS Kypca «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

e (opmupoBaHuEe MpeACTaBIECHUS O TEOMETPHUH KAaK YacCTH MHUPOBOU KYIbTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOLTUM MUPOM;

e (opmupoBaHue mnpeACTaBIEHUS O MHOTOTPAHHMKAX M Telax BpalIeHUS Kak o
BOKHEHIIIMX MATeMaTUYECKUX MOJIENSIX, TIO3BOJISIONINX OMMCHIBATh M M3y4aTh Pa3HbIe
SIBIICHUS OKPY>KAOIIIETO MUPA;

e (opmupoBaHuEe yMEHHs paclo3HaBaTh HA YEPTEKaxX, MOJEISIX U B PEATLHOM MUPE
MHOTOTPAaHHUKH U TeJla BPalleHUS;



e OBJIAJCHHE METOJAAMHU pEUICHUs 3aJad Ha IIOCTPOCHHUS HA HU300paKECHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATh OCHOBHBIMH IMOHSTHUSMHU O MHOTOTPAHHUKAX U
TeJax BPALIEHUS U UX OCHOBHBIMM CBOMCTBaMH;

® OBJIAJICHHWE ANTOPUTMAMHU PEHICHUS OCHOBHBIX THIIOB 3ajad; (OpMHUpOBaHUE YMEHUS
MIPOBOJUTH  HECJOXKHBIE  JOKA3aTEJIbHBIE  PAcCY)KJIEHHUS B  XOJI€  pELICHUS
CTEpPEOMETPUYECKHUX 3314 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYAIbHBIX M  TBOPYECKHX CIOCOOHOCTEM  oOyuarouuxcs,
[103HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIMOHATBHON TPAaMOTHOCTH, PEIEBAHTHONW TIE€OMETPHM: yYMEHUE
pacrno3HaBaTh MPOSIBIECHUS T€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEHN B
peabHBIX JKU3HEHHBIX CUTYallMsIX W TPHU HM3YYEHUHM JAPYTUX y4eOHBIX INPEIMETOB,
MIPOSIBJIEHUSI 3aBUCUMOCTEH U 3aKOHOMEPHOCTEW, (QOpMynHpoBaTh HX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIENH, TPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelleHuss MpPaKTUKO-OPHUEHTHPOBAHHBIX —3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOTY4YE€HHbIE PE3yJIbTAThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KYpC CTEPEOMETPUHN
B HayaJle €ro u3y4yeHUs 3ajad, pelIaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHWE WHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JANbHEUIIEMY U3yUSHUIO TIPEIMETA.

[Ipenmnourenrne OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEW OCHOBE UYBCTBEHHOCTb INPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX MPEJICTaBICHUM Yy ydalluxcs B Kypce
CTEepEOMETPHUH MIPOBOTUTCS 3a CUET pellIeHus 3a7a4 Ha CO3JIaHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lady Ha OINEpPUpPOBaHUE IMPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpas3a MPOBOTUTCS C
OTIOPO¥ Ha HArJSAHOCTh, & ONIEPUPOBAHHUE 00Pa30M — B YCJIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIePKAHUS.

OcHOBHBIE  cojaepkaTelabHble JuHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MuororpanHukny», «IIpsiMble U MIOCKOCTH B MPOCTPaHCTBE», «Tena BpameHus», «Bekropsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUpPOBaHKE JTOTHYECKUX YMEHUN paclpeensieTcsl He TOJIbKO
[0 COJEp)KaTelNbHBIM JIMHUSAM, HO U MO TrojJaM OOYy4YeHHS Ha YpPOBHE CpEAHEro oOuIero
o0OpazoBaHwUsI.

Copepxanne oOpa3oBaHHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pE3ylIbTaTaM OCBOCHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4TOObl  OBJIAJICHME TIEOMETPUYECKUMHU  MOHATUSAMM M HaBbIKAMHM  OCYILECTBIISJIOCH
MOCJIEIOBATEIbHO U TOCTYNATENIBbHO, C COONIOJICHMEM NPUHIIUNA PEeEeMCTBEHHOCTH, 4TOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEeACTaBICHUHN 00yJaronuxcs,
paciupss u yriayomnss e€, o0pa3ys IpOUHble MHOKECTBEHHBIE CBSI3H.

VYuebHblil Kypc «BeposITHOCTh M CTaTUCTHKA» 6a30BOTO YPOBHS SIBJISETCS MPOI0JIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypoBHsS OCHOBHOHM mikousibl. Kypc
npeaHasHayeH A (GOpMUpPOBaHUSA Y 0Oy4aroIUXCs CTaTHCTUYECKOM KYIbTYphl U MOHUMAHUS
POJIM TEOPHM BEPOSATHOCTEH KaK MAaTeMaTHYECKOTO WHCTPYMEHTA JJIS M3Y4YEHHUs CIy4daiHbIX
coObITHH, BeMMYMH W mpoueccoB. Ilpm wu3ydeHHum Kypca oOOTaIIAlOTCS TPEACTaBICHUSL
yJaluxcs 0 METoax MCCael0BaHUs U3MEHUMBOTO MHpPA, Pa3BUBAETCS MOHMMAaHUE 3HAUUMOCTHU



U OOIIHOCTH MATEeMaTHYECKUX METOJOB TO3HAHHMA KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOI'0O MUPOBO33PEHUSI.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKPEIUICHHWE 3HAHWW, MOJIyYEHHBIX IPU U3Yy4YEHUH
Kypca OCHOBHOM IIKOJILI M Ha pa3BUTUE IPEACTABICHUM O CIydalHbIX BEIMYHMHAX U
B3aUMOCBS35X MEXJIy HHUMHU Ha Ba)KHBIX IpHUMEpax, CIOKETbl KOTOPHIX IOYEPIHYTHl U3
OKPYXKAIOIIEro MUpA.

B cooTBercTBUM C yKa3aHHBIMH LEISMHU B CTPYKType y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTUKA» CpEeJHEH IIKOJbl Ha 0a30BOM YpOBHE BBIJECJIEHBI CJIEAYIOIIUE OCHOBHBIE
cozepkarenbHble TMHUN: «CiaydaiiHble cOOBITHS U BEpOSATHOCTHY», «CiydailHble BETUYMHBI U
3aKOH OOJIBIINX YHCETD.

BaxkHyto uacTh Kypca 3aHHMaeT U3y4ye€HHE TE€OMETPUYECKOr0 U OMHOMHAIBHOIO
pacrnpenenieHuii M 3HAaKOMCTBO C MX HEINpPEpPhIBHBIMU aHAJOraMM — TIOKa3aTelbHbIM U
HOPMaJIbHBIM paclpeaeIeHUsIMU.

Copnepxanne auHUM «CrydaliHble COOBITHS U BEPOSITHOCTUY» CIY)KUT OCHOBOM JJist
(dbopMHUpOBaHMSI TPEACTABIEHUNH O pacCHpeleleHUH BEPOATHOCTEW MEXAy 3HaueHUSIMU
ClIydalfHbIX BEJIMYHMH, a TAKXKe 3Ta JIMHUSA HeoOXouMa Kak 0a3a Juid U3ydeHHs 3aKOHA OOJIbIINX
yrucenl — (DyHJAaMEHTaJIbHOTO 3aKOHA, JEWCTBYIOIIETO B MPHUPOAE U OOIIECTBE U HMEIOIIETO
MaremaTuueckyro  Gopmanuzanuo. Cam  3akoH  OOJBIIMX  4YMCEN  IMpelaraercs B
03HAKOMUTENBHOM (popMe ¢ MUHUMANIBHBIM HCIIOIb30BAaHHEM MaTeMaTH4ecKoro GopMain3ma.

Tembl, cBsI3aHHBIE C HEMPEPBIBHBIMU CIIYy4aWHBIMU BEIMYMHAMH, AKLEHTHPYIOT BHUMAaHUE
IIKOJIBHUKOB Ha ONMCAHWM M W3YYECHHH CIy4alHBIX SBJICHUI C IOMOINBIO HENPEPBIBHBIX
¢yHkuuii. OCHOBHOE BHUMaHME YAEISAETCs MOKa3aTeNbHOMY U HOPMAJIBHOMY PaclpeieieHusM,
IPU OSTOM MPEANoJaraeTcs O3HAaKOMHUTEIbHOE M3ydeHHE MaTepuayia 0e3 J10Ka3aTesbCTB
MIPUMEHSEMBIX (PaKTOB.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM miaHe Ha M3y4YeHHE Kypca anreOpbl M Havyall MAaTEMaTHYECKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenmro B 10 kiacce m 3 vaca B Hexmento B 11 kiacce,
BCEro 3a J1Ba roja ooyuenus — 170 yacos.

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Heaenmo B 10 knacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roja o0yuenus - 102 yueOHBIX daca.

Ha uzyuenue kypca «BeposTHOCTb U CTaTUCTUKa» Ha 0a30BOM YpOBHE OTBOIUTCS | 4ac B
HEJIeINI0 B T€YCHHE KaXKJ0T0 rojia 00y4deHusl, Bcero 68 yueOHBIX YacoB.



COJEP/KAHUE YYEBHOT' O KYPCA AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A

10 KJIACC

Yucia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue aApoobu. ApudMeTuueckwe Ornepanudd ¢  PalMOHATBHBIMH  YHUCIIAMU,
npeoOpa3oBaHUsl YHUCIOBBIX BbIpaxkeHHU. [IpuMeHeHmne npoOel W MPOIEHTOB Ui PEIICHHS
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMOHANIbHBIE yucia. Apudmernyeckue
ornepanuy ¢ AeUCTBUTEIbHBIMU 4yHciaMu. [IpubnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHU S,
MIPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucH JACUCTBUTEIBHOTO YHUCIIA.
Hcnonb3oBanue mnoaxonsniel ¢opmbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 33734 U IPECTaBJICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypallbHOM creneHH. JleHcTBUS ¢ apupMETHUYECKUMHU
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHYC, KOCUHYC M TaHI€HC YHCIOBOTO ApryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHUECKHE
hopmyIIBI.

VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCcTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue uensix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Penrenne nppaiiMoHaNIbHBIX YPABHEHUIN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJad U 3aja4d u3
Pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH.

DyHKUUH U TPaPUKU

Oyukuus, crnocoosl 3aganus pynkuuu. ['paduk Gyrkinuu. Bzaumuo o6patHbie PyHKIIUH.

OO6nacTh omnpeneneHuss © MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (yHKIMS C HaTypaJbHBIM M II€JbIM Noka3areneM. EE cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KopHs N-0ii cTeneHu.

TpuroHomeTrpuyeckas OKpPYXHOCTb, OIpEAEIeHNE TPUTOHOMETPHUUECKUX (DYHKIIHMMA
YHCIIOBOTO apryMeHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMsA  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass U TreoMeTpHuUecKas  mporpeccud. beckoHeyHo — yObIBaroras
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reOMEeTpUYECKON MPOrPEeCcCHH.
dopmyna CII0XHBIX IPOLEHTOB. Vcrnonb30BaHWE MPOTPECCHM Ul PELIEHUS PEATBHBIX 3a/1ad
MIPUKIIATHOTO XapakTepa.



MHoKecTBa M JIOTHKA

MHoxecTBO, onepaluy Haja MHoOXKecTBamu. Juarpammel Oisiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anapara Juisl OIMCaHUs pPeajbHBbIX MPOLECCOB W SBICHUH, IIpU
peleHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBHE, J0Ka3aTEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHble u nensie uncina. [Ipu3Haky 1eNMMOCTH LEIbIX YUCEL.

Crenensb C pallMOHATIBHBIM MOKa3areneM. CBOWCTBA CTETICHH.

Jlorapudm yucna. JlecaTnyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JTOTapu(DMBI.

[IpeoOpa3oBanue BhIpaKEHUH, COEPIKALIUX CTENEHH C pAllIOHATIbHBIM ITOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucremsl JIMHEHHBIX ypaBHEHWU. PellleHWe NpUKIaIHBIX 33a4 C MOMOIIBK CUCTEMBI
JINHEMHBIX YPAaBHEHUM.

Cucrempl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpumeHeHNEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIIECHUI0 MAaTEMaTHMYECKHX 3alad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEATbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukiusa.  Ilepuoandeckue  QyHkuuu. IIpomexkyTku  MOHOTOHHOCTH — (DYHKIUH.
MakcuMymbl 1 MUHUMYMbl QyHKiuu. HauOosbliee m HauMeHblllee 3HaueHHEe (DyHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpadUKy.

[Toxa3zaTtenpHas u norapudmuyeckas GyHKLINHU, X CBOMCTBA U TPapUKH.

Hcnons3oBanue rpadukoB GyHKIUHN U1 pelieHus] ypaBHEHUN U JTMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GYHKIUN IS HCCIIENOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPBbI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON JKU3HU.

Havajna maTeMaTH4ecKoro anajmsa

HenpepbiBHble GyHKIIMN. MeTO HHTEPBAJIOB AJIS pEILICHUS] HEPABEHCTB.

[IpousBoanas ¢pyHkiuu. I'eomerprueckuil 1 GpU3NUECKU CMBICI IPOU3BOTHOM.

IIpousBoaHble 3neMeHTapHbIX (QyHKIMNA. DOPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKIIMHA.

[IpumMeHeHre MPOU3BOAHON K UCCIIEN0BAaHUIO (DYHKIIMH Ha MOHOTOHHOCTbh M SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro 1 HAUMEHBLIETo 3HaYeHUs1 (YHKIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajavax, JJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJJaHHOTO (POPMYIION Wi rpaduKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MUEcCKuil CMbICI. BbluncieHue HHTerpaia 1o
¢dopmyne Herotona—JleiOuuna.



COJAEPKAHUE YYEBHOT'O KYPCA 'TEOMETPUSA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, MpocTpaHcTBo. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIICICTBUS U3 HUX.

B3aumHoe pacnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, NapalieIbHble U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
napajulelibHble TpsMble B IMPOCTPAHCTBE; MAPAJUIENBHOCTh TPEX MPSIMBIX; MapayieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXAy MNpsSMbIMU B
npoctpanctBe.  [lapamenbHOCTh  TIJIOCKOCTEH:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBaA
napajuleNbHbIX ockocTel. [Ipocreiimume npocTpaHcTBEHHbIE (PUTYPHI HAa MIIOCKOCTU: TETPAdP,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYEHUH.

[lepneHukynapHOCTh OPSIMOM U TUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsSMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpHU3HAK
MEPHNEHAUKYIIIPHOCTA TOPSIMOM M IIJIOCKOCTH, TeOpeMa O MNPSIMOM MNEepHEeHAUKYIAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXIY NMPSMOM M IIIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsip U HaKIOHHBIE: PACCTOSHUE OT TOYKH O
IUIOCKOCTH, PACCTOSIHWE OT NPSIMON [0 IUIOCKOCTH, NpPOeKIus (Urypsl Ha IUIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPINEHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3Ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsIMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBAaHUE MNUPAMUJBI; OOKOBas W IOJIHAS TMOBEPXHOCTh MHUPAMUIbL;
MpaBUJIbHAsE W YCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMua; MpaBuUjibHas TPEYrojbHas MUpaMuaa U MpaBHIbHBIN TeTpasap; kyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JoJAeKa’dap M ukocadap. CeueHus MNpu3Mbl U
MUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IMPSAMOM, ILIOCKOCTH.
DNIEeMEHThl CHMMETPUM B IUpaMuAax, Napajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 60xkoBoi
MIOBEPXHOCTH M TIOJHOW NOBEPXHOCTH MNPAMOM INpPU3MBI, IJIOLIAJb OCHOBAHUM, TEOpEMa O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M TOBEPXHOCTH
NPaBUIBHON NMUpaMU[IbI, TeOopeMa O IJIomanu ycedyéHHoM mupamuipl. [loHstne 06 oOBEMe.
O0BEM nupaMubl, MPU3MBI.

ITono6usie Tema B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
o0BpEMamMu MOJOOHBIX TETI.

11 KIIACC

Tesna Bpamenus



Hununapuyeckas NOBEPXHOCTb, O00pa3ylolMe LHUIMHAPUYECKONH IIOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBAas MOBEPXHOCTH, 0Opasyoomas u
OCb; TUIOIA/Ib OOKOBO U MOTHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KOHHUYecKol mnoBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, 00pasyollas U OCbh; IUIOLIA/b
OOKOBOW W TOJHON TOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IOBEPXHOCTb.

Cdepa u map: meHTp, paamyc, TUaMeETp; IUIOIIATh IMOBEPXHOCTH cdephl. B3ammuoe
pacrosiosxenue chepbl U IIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; mIomanb chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka nunuHApa 1 KOHyca.

KOM6I/IHaIII/II/I TCJI BpalllCHHUA W MHOI'OrpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAHHBIA OKOJIO
cdepsr; cepa, BoucaHHass B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 o0béMe. OcHoBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJILHOTO Tapajuieyenunenaa u cinefactBus u3 He€. O0béM 1mummHApa, KoHyca. O0bEM
mapa | rmiotmaab chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmmHApa (MapauielbHO W TEPHEHAUKYISIPHO OCH), CEYCHHS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uMcio. PasnokeHue BekTOopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmme
3aJlauyd B KOOpAMHATaxX. Yroil Mexay BekTopamu. CKansipHOe MpPOU3BEIIEHUE BEKTOPOB.
Boruncnenue yrioB MeXIy HOPSIMBIMU U IHIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUYECKUX 3a/1aY.

COJAEPKAHUE YYEBHOTI'O KYPCA BEPOATHOCTDb U CTATUCTHUKA
10 KJIACC

[IpencraBnenue NaHHBIX ¢ MoMollblo0 Tabnui U auarpamm. CpeaHee apu(pMETHUYECKOE,
MeauaHa, HauOojblllee W HauUMEHbLIEe 3HAueHMs, pa3Max, JUCIepcHs M CTaHJapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrydaiiHple 3KCIIEPUMEHTHI (OMBITBI) M ClydaiHble COOBITHS. DJIeMEHTAapHbIE COOBITUS
(ucxonpl). BeposTHOCTD ciydaiiHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHIA.
CnydaiiHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH. BeposiTHOCTH cOOBITHIT
B OIBITAaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUAMHU.

Omnepanyu HajJ COOBITHSIMU: TEepecedeHue, 0ObeAUHEHNE, MPOTUBOMOIOXHbBIE COOBITHS.
Huarpammsl Oiinepa. @opmyiia CI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CIly4ailHOTO 3KCIIEPUMEHTA.
dopmyna nmoiaHo# BeposaTHOCTH. HezaBucumbie cOOBITHS.

Komb6unatopHoe npaBuino ymHoxkeHus. llepecranoBku u ¢akropuan. Yucio coyeTaHuil.
Tpeyronsauk [Tackans. @opmyna OuHoma HeioToHa.



bunapHbIi citydaliHbIN ONBIT (MCHIBITAHKE), YCIEX U HeyAada. HezaBucHUMblE UCIIBITAHHUS.
Cepust HE3aBUCHUMBIX HUCHBITAaHUN a0 nepBoro ycmnexa. Cepus HE3aBUCUMBIX HCIBITAaHUI
beprymu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepostHOcTed. Jluarpamma pacnpenenceHusl.
[Tpumeps! pactipeieieHnid, B TOM YHCIIe, TEOMETPHIECKOE U ONHOMHUAIIEHOE.

11 KJIIACC

YUucnoBble  XapaKTEPUCTUKU  CIIyYalHBIX BEJIMYMH: MATEMAaTHYECKOE  OXHUIAAHUE,
JUCTIEPCHS U CTAaHJAPTHOE OTKJIOHEHHUE. [[pruMepsl NprUMEHEHNST MAaTEMATHYECKOTO OKUAaHUs, B
TOM 4YHCJIE B 3a/JayaX W3 IIOBCEJIHEBHOM >KW3HH. MareMaTnueckoe OXKHJIaHue OWHAPHOU
CIy4aHOM  BENMYMHBL. ~MareMaTH4YeCKOe€ OXHAAHUE CYMMbI  CIyYallHBIX  BEJIWYHH.
Marematruueckoe 0XKHJAaHUE U TUCTIEPCUSI TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacIpe/iesIeHUH.

3akoH OOJIBIITUX YHCENI M €r0 POJib B HayKe, MpUpoJie U oOmecTBe. BeIOOpoUHbI MeTO
HCCIICIOBAHHUH.

[IpuMepsl HENpPEpPBIBHBIX CIy4alHBIX BEIWYMH. [IOHATHE O IUIOTHOCTH pACHpECIICHHUS.
3agauv, TMPUBOJAINIME K HOPMAIBHOMY pacnpeneiieHuto. I[loHdarue o HOpMalbHOM
pacnpeeneHu .



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» MOJDKHO OOECIeYMBaTh JTOCTH)KEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHHUsA CIEAYIOINIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3YyNbTAThl OCBOEHUS MporpamMmbl ydeOHoro mnpenmera «Maremaruka»
XapaKTepU3yIOTCSL:

I'paxraHCcKO€ BOCIIUTAaHHE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OO0ydYarollerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOIO OOIIECTBA, MPEACTAaBICHUEM O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, NpOLEAyp TIpakJIaHCKOTO o0OlecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICICTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'PaXKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, I[IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHMCKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMaTHYE€CKOW WIKOJbI, K HCIOJIb30BAaHUIO ITUX
JOCTH)KEHUH B IPYrUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBECHHOTO BOCIIUTAHUSA:

OCO3HAaHMEM [JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa; c(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NMOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAYKH U JEATECIBHOCTBIO YY4EHOTO; OCO3HAHMEM JIMYHOTO BKJIAJAa B IIOCTPOEHHUE
yCTOMUMBOTO OyAyIIEro.

DcTeTH4ecKoe BOCIIUTAHNUE:

JCTETHUYECKUM  OTHOIIEHHWEM K  MHpYy, BKIHOYas 3CTETUKY  MaTEeMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEHHH; BOCIPUUMYHMBOCTBIO K
MaTEeMaTUYECKUM aCleKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMAaTUYEeCKUE 3HAaHUS B HHTEpecax
310poBOro M 0e30macHoro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBOe mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (puznyecKas
aKTUBHOCTb); (PU3MUYECKOIO COBEPLICHCTBOBAHUSA, NMPHU 3aHITUAX CHOPTUBHO-03JI0POBUTEIIBHOM
JESITEILHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JeATENbHOCTH, CBSI3aHHBIM C MaTEMaTUKON W €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHHIO U
caM000Opa30BaHUIO0 Ha MPOTSHKEHWU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY YYacTHIO B
pELIEHNH NPAKTUYECKUX 3a7a4 MaTEMaTHUECKON HAIPaBIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO HKOJOTHMUECKOW KYJIbTYPHI, NMOHMMAHHEM BIMSHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HAa COCTOSIHME NIPUPOJHOM M COLMAIBHOW CpEllbl, OCO3HAHUEM



r00aIbHOTO  XapakTepa  OKOJIOTMYECKMX  MpoOJieM; OpUEHTAlMe Ha  NpPHUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH cpenibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsI OKPYKAIOIIEH CPEIbI.

IlenHOCTH Hay4YHOIO MO3HAHUA:

cpOPMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTUKH, MOHUMAaHHUEM MaTeMaTHYECKOW HayKu Kak chepbl
YEJIOBEYECKOMN NEATEIBHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LUBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAaTEMAaTHMKH M MAaTEMATHYECKOW KyJIbTYpOM KAaK CPEICTBOM IIO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIENOBATEIBCKYIO JIEATEIbHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yIeOHOTO TipeaMmeTa «MareMaTrukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecyIsmUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECCO8 00YUarWuxcs (0C60eHUue Memooo8 NO3HAHUSL OKPYHCAowe20 mMupa,
npUMeHeHUe 102UHeCKUX, UCCIe008AMeNbCKUX ONepayul, yMeHull pabomams ¢ uHgopmayuet).

bazoBrle mornueckue neCTBUA:

® BBIIBIATH M XapaKTEPH30BATh CYIIECTBCHHBIC MPH3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXAY MOHATHAMHU; (OPMYIUPOBATH OMPEACICHUS TOHSITHIA;
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCH(DUKAIIMU, OCHOBAHHUS TSI 0000IIeHUS
Y CpaBHEHWUsI, KpUTEPUU TIPOBOMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYIHPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE,

®  BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHHUAX M YTBEPXKACHUSX; MNpeyiaratb KPUTCPUH UL BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

e Jle7aTh BBIBOJBI C KMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JIEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKIACHUH (TIPsSMbIe
M OT TPOTUBHOIO), BBICTPAaWBaTh APTYMEHTAIMIO, TPUBOJUTH TNPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBAaTh COOCTBEHHBIE CYKACHUS U BHIBOJIBI;

e BBIOMpaTh Croco0 perieHus y4eOHOW 3adauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBbie uccnenoBarensckue AeMCTBUS:

® CMONB30BaTh  BOMPOCHI  KAaK  MCCIENIOBATENbCKHH  MHCTPYMEHT  IO3HAHMUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBeKTa, sIBICHUS, IIpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MKy 00ObEKTaMH, SIBICHUSMHU, MPOIIECCAMU;



CaMOCTOSITENIBHO  (OpMYIHpPOBaTH OOOOIIEHNS © BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJY4EHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATh MPEIOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ undpopmarueii:

BBISBJIATH JeUUINTH HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(OpPMAIMI0 W3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, aHAJIM3HPOBATH,
CUCTEMAaTHU3UPOBaTh U WHTEPIPETHPOBATh MH(GOPMAIUIO PA3IUYHBIX BUIOB U (QOpM
MIpe/ICTaBICHMUS;

CTPYKTYpUpOBaTh HMHQOpMAIMIO, MPEACTaBIAT, €€ B  pas3auuHbIX (dopmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHMBAaTh HAJIE&KHOCTh HH(GOpPMALMUM IO CaMOCTOATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvrvie KOMMyHUKamueHble Oelicmeus, 0becnedusaom c@hopmuposaHHoCcms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TIHpOBaTB CY)XICHHUA B COOTBETCTBHUH C YCIIOBHAMH U LECIISIMU
oOlIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y peIIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYXIaeMOM TEMBbI, TPOOIEMBI,
pelmiaeMoi  3aaud, BbICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TOWUCK pPEIICHHUS;
COMOCTABJATh CBOU CYXKICHHUS C CYKJICHUSMU JPYTHX YYacCTHMKOB JHajora,
oOHapyXHBaTh pa3IMuUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOU opme popmynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3aJa4d, SKCIIEPUMEHTa, UCCIIEOBAHUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlud U
0COOCHHOCTEH ayAUTOPUH.

COpr,Z[HI/ILIeCTBO .

MOHUMATh M MCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIMUBHIYaJbHOH PabOTHI
OpU  peleHnd Yy4eOHBIX 3aJady; NPUHUMATh LEIb COBMECTHOW JIESTENbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOH paloOThl, pacmpeaensaTh BHIBI padoT,
JIOTOBApUBAThCs, OOCY)XIaTh MPOLIECC M pe3yiapTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIbKUX JIFOJIeH;

y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CyKaeHNsI, 0OMEH MHEHUH, «MO3TOBbIE
LIITYpPMBI» M HWHBIE); BBIMOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINH
IPOIYKT 110 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBHSL.

3) Vnusepcanvnvie pecynamuensvie oelicmaus, obecneuugarom Gopmuposanue CmoiCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:



COCTABIIAThH IUIAH, AJTOPUTM pELICHHs 3a7ayd, BbIOMPATh CIOCOO pEHIeHHs C y4ETOM
HUMEIOLIUXCSA PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIINK.

CaMOKOHTpOJIb:

e BJAJETh HABHIKAMHM II03HABATENBHOW pe(IeKcHH Kak OCO3HAaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pe3yJlbTaTOB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLECCa U PE3ylbTara PEUICHUS MaTEMaTUYECKOU
3a/1a4H;

® IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HalIEHHBIX
OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

® OIEHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIU M YCIOBUAM, OOBSCHATH TNPUYUHBI
JNOCTHKEHHUS] WM HEJOCTIKEHHUS pPe3ylIbTaTOB JEATENbHOCTH, HAXOAWTh OIIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI KYPCA AJITEBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIM3A

OcBoenne y4eOHOro Kypca «Asredpa ¥ Hayalla MaTeMaTUYECKOTo aHajiu3a» Ha YpOBHE
cpenHero obmiero oOpa3oBaHUs JOJDKHO 00eCTieunBaTh JOCTIKEHUE CIIETYIOMNX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATUSAMH: PAMOHATIBLHOE M JCHCTBUTEIBLHOE YHCJIO, OOBIKHOBCHHAS H
JeCATUYHAs APOOk, IPOIICHTHI.

BreimonHsaTe  apudMeTHueckue oOmepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIHLHBIMHU
YHCIIAMHU.

Boimonuate npuOIMKEHHBIE BBIYMCICHUS, HMCIOJB3ys IpaBUiIa OKPYIJICHUS, [eNaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BHIYHCICHUH.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJBIM IMOKa3aTelieM; CTaHAapTHas GopMa 3armuch
JNEHCTBUTENHHOTO 4YMCIIa, KOPEHb HATYPaJbHOM CTENEHU; HUCIOJb30BaTh MOIXOASIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT TSl PEIISHUS TPAKTUYECKUX 3a1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaThb MOHATUAMH: CHUHYC, KOCHMHYC W TaHIE€HC [POU3BOJBHOTO YIJIa;
MCI0JIb30BaTh 3aMKCh MTPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIIHUH.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIO€, PALIMOHAIBHOE,
HppalMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHE;

BoeimonuaTe  mpeoOpa3oBaHHMS ~— TPUTOHOMETPUYECKUX  BBIPQKEHMH U peliarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonHsaTe mpeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKEHUN U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS] U HEPABEHCTBA IS PEILIEHUsS MaTeMaTHYEeCKUX 3a7ad U 3a7ad U3
Pa3IMYHBIX 00JACTeH HAYKH U PEAIbHOM JKU3HH.



MogenupoBaTh peainbHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHUS, HEPAaBEHCTBA 10 YCIOBUIO 3aJauyd, UCCIENOBATh IIOCTPOCHHBIE MOJEINU C
HCII0JIb30BAHUEM allIapara ajreopsl.

DYyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIHS, CIIOCOOBI 3a/1aHusl (DYHKIIUHU, 00JIACTh OTPECIICHUS
¥ MHOXKECTBO 3HaYCHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DyHKIIHH.

OnepupoBaTh MOHATUSMHU: UYETHOCTh W HEYETHOCTh (YHKUWH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki PyHKIMIA U1 PELICHNS ypaBHEHUH.

Crpoutb U yMTaTh rpauKu JUHEHHOW (QYHKUMH, KBaJpaTUYHOW (PYHKUIUHU, CTECIECHHON
(YHKIMH C LEIbIM OKa3aTeJIEM.

Ucnonws3oBatrh rpaduku QyHKIUN I MCCIEAOBAHUS TMPOIECCOB U 3aBUCUMOCTEH TpH
pelIeHNnH 3a/a4 U3 APYrux Y4eOHBIX MPEIMETOB M pealbHOM KU3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTh, apU(pMeTHUecKas W TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOI[asi FreOMETpHUUEcKas poTrpeccusi, Cymma
0eCKOHEYHO yObIBaIOIIe reOMeTPUYECKON IPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM ISl PELICHUS] PeaTbHbIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JT0THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€PALIMK HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Uil ONUCAaHUs PEAJIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KVIIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MNOHATHSAMH: HaTypallbHOE, LEJI0€ YHUCIO; MCIO0JIb30BaTh MPHU3HAKU
JIETUMOCTH LEJIBIX YUCEN, Pa3JI0’KEHUE YUCIIa Ha TPOCThIE MHOKUTEIH ISl peIICHUs 3a1a4.

OnepupoBaTh NOHATUEM: CTEIIEHB C PAllMOHAJILHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(M YKCIa, JECITUUHBIE U HATYPaIbHbIC JTOTaPU(MBIL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU s MpeoOpa3oBaHUsS BBIPAKEHUH; OMEPUPOBATH
MOHATUSAMU: TIOKA3aTeIbHOE YPABHEHUE W  HEPABEHCTBO; peElIaTb OCHOBHBIE  THUIIBI
MOKAa3aTeNbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMmbl; OMEepUpOBaThH
MOHATHAMH: JIOTapU(PMUUECKOE YpaBHEHHE W HEPABEHCTBO, peIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxomutp penrenus npoCTeNIMX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ pelleHue; UCTI0Ib30BaATh
CUCTEMY JINHEMHBIX YPAaBHEHUN U1l PELICHUS IIPAKTUYECKUX 3a1a4.



Haxonuts pemenus NpocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peanbHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh MNOHATHAMH: TEpUOIUYECKas (QYHKIHS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIWH, HauOOJbIlee ¥ HAaWMEHbIIee 3HAYeHHs (YyHKIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoM.

OnepupoBaTb  MOHATUSIMHM:  TpadUKU  TOKa3aTeNbHOH,  jorapudmMuyecko  u
TPUTOHOMETPUYECKUX (PYHKLIMI; N300pakaTh UX HA KOOPAMHATHON IUIOCKOCTH M HCIOJIb30BaTh
JUIS pellIeHUs] YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTUM TpaduKU JUHEHHBIX YpaBHEHUH W
HCIO0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Ucnonb3oBath rpaguku (yHKIUN Ui HUCCIEIOBAaHUS MPOLECCOB M 3aBUCHUMOCTEH U3
JPYTrux y4eOHbIX AUCLUILINH.

Hayana MmaTeMaTH4ecKOro aHaJImn3a

OnepupoBaTh  MOHATHSMH:  HENpepbiBHAs  (QYHKUMS; TNPOU3BOAHAs  (DYyHKIUU;
UCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHus 3aau.

HaxonuTe Npon3BOAHBIE 3JIEMEHTApHBIX (YHKIMM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe MNPOM3BOJHYIO JJIsi HUCCIENOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSATh PE3YIbTAThl UCCIEI0BAHUS K TOCTPOEHUIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO U HAXOXKIACHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3Hasi U UHTErpai; MOHUMAaTh MEOMETPUYECKUN U
¢bu3nyeckuii CMbICI UHTErpaa.

Haxonuthe nepBooOpa3Hble 3JeMEHTAapHbIX (DYHKIHMI; BBIYMCIATH MHTErpai mo Gopmyie
Herorona—JleitOauna.

Pemare nmpuxiiagHble 3a1a4M, B TOM YHCIIE COLMAIBbHO-3KOHOMHUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeICTBaMU MaTeMaTH4ECKOT0 aHaIN3a.

HNPEAMETHBIE PE3YJIBTATBI TEOMETPUSA
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PAMAs], IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJICTBHS U3 HUX MPHU PEIICHUH T€OMETPUUYECKUX
3aja4.

OnepupoBaTh TMOHATUAMH: MAPAUIETBHOCTh M MEPHEHAUKYISAPHOCTH MPSIMBIX H
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacioyioKeHHE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHSTUSAMH: JABYTPAHHBIM Yroj, TpaHU JBYIPAHHOTO yria, pedpo
JBYTPAHHOTIO yIria; JMHEHHBIN yroi ABYrPaHHOTO YIJia; TpaJdycHas Mepa ABYTPaHHOTO yria.



OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOI'PAaHHHK,
3JIEMEHTBI MHOTOTPAHHUKA, IPABHJIbHBI MHOTOTPAHHUK.

PacniozHaBaTh OCHOBHBIE BUJbl MHOTOIPAaHHUKOB (MHMpaMuja; Mpu3Ma, MpsSMOYTOIbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHMSA JUIS  KJIAcCH(UKAIUU
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; MpSIMbIE U
HAKJIOHHbIE TIPU3MBbI, [apaJIEIIECIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTI0NIb3Ysl METO/I CIIEJI0B.

Crpouth ceueHuss MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTeKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxoXJEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiIn
aIropuTMaM, IMPUMEHSS W3BECTHbIE AaHAJIUTHUUECKUE METOJbl MPH PEHIeHUH CTaHAApTHBIX
MaTeMaTHYeCKUX 3a7ay Ha BBIUMCIEHHE PACCTOSHUNW MEXKAY JBYMS TOUKAMM, OT TOYKH JIO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemars 3amaun Ha HaxoXJEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiIn
aIropuTMaM, TMPUMEHSS W3BECTHbIE aHAJIUTHUUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIUYMCICHHE YIJIOB MEXKAY CKPEIIMBAIOIIUMHUCA MPSIMBIMHU, MEXKIY
MPSIMON U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U MIJIOIIAN TOBEPXHOCTEH MHOIOIpaHHUKOB (IpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILEHHMS] MEXIy IJIOMAAsiIMU IOBEPXHOCTEH,
00BbEMaMu IOJIOOHBIX MHOTOTPaHHUKOB.

OmnepupoBaTb MNOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YEPTEeKax U PUCYHKaX.

[IpumensaTh reomerpudeckue (axkTbl Ul PELICHUS CTEPEOMETPHUYECKUX — 3a7ad,
IIPEINOJaralIliX HECKOJIBKO LIaroB pELIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATH HpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUN CTEPEOMETPHUUECKUX 3ajay.

[IpuBoauTh, npUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B TNPUPOAE U IKU3HHU,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh NOJyYEeHHBbIE 3HAHMUSA Ha MpaKTHKE: aHAJIM3UPOBATh PEAIbHbIE CUTYAllUH U
IPUMEHATh  M3y4YEHHbIE TIOHATHS B  IpollecCe IOUCKA PELICHUs  MaTeMaTU4ecKd
c(OpMyYIMPOBaHHONW MPOOIEMBl, MOJEIUPOBATh pPEAIbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATHN U TEOpEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3a7aul, CBSI3aHHbIE C HAX0XKJICHUEM T'€OMETPHUECKIX
BEJIMYUH.

11 KIIACC

OnepupoBatb MOHATHUSIMU: LWIAHIpUYECKAs IIOBEPXHOCTb, oOpazyromue
LHWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask IOBEPXHOCTb, 00pa3yromue KOHUYeCKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi IOBEPXHOCTb.

Pacnio3naBate Tena BpamieHus (IMIMHADP, KOHYC, chepa u map).



OOBSACHATH CIIOCOOBI MOJTYYSHHUS TENl BPALLICHHSL.

KnaccugumnuposaTs B3auMHOE pacoyioxkeHne chepsl U MIIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAaHHUE IIAPOBOTI0 CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TN BpallleHHUs, T€OMETPHUECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHUK HJTM TEJIO BPAICHHSL.

BbruncnsaTe COOTHOLIEHHSI MEXIY IUIOIIAIIMU IMOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
TeJl.

N3o0pakats m3ydaemble (UTYpBI OT PYKH H C TPUMEHEHHEM TIPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJl BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPe0oOpPa30BhIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE ASHCTBHS CIOKEHUSI BEKTOPOB, BHIYUTAHHSI BEKTOPOB W YMHOXKEHHS BEKTOpA
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHsATH NpaBUIIO NMapasuiesenunesa.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXAY BEKTOpaMH, CKalspHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

HaxonuTh cyMMy BEKTOPOB M IIPOU3BEJEHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIPHOE IIPOM3BE/ICHHUE, PACKIIABIBATH BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPaM.

3a7aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTh reomerpudeckue (axkTbl Ul PELICHUS CTEPEOMETPHUYECKUX — 3a7ad,
IIPEINOJaralIliX HECKOJIBKO LIaroB pELIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemarte npocreiiine reomeTpuueckre 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemate 3amaum Ha [J0Ka3aTeabCTBO MAaTeMaTUYECKMX OTHOLICHMH U HaXOXKICHUE
reOMETPUYECKUX BEJIMYMH M0 00pa3laM MM alropuTMaMm, IPUMEHssE U3BECTHbIE METOJbl IpU
peLlIeHUH CTaHIAPTHBIX MaTEeMAaTUYECKUX 3a/1ay.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a1a4.

[IpuBoauTh, TpUMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HHU,
pacrio3HaBaTh NPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYeHHbIE 3HAHMS Ha MPAKTHKE: aHAJTU3UPOBATh pealbHbIE CUTyallud U
IPUMEHATh  M3y4YE€HHBIE TOHATUA B  Ipollecce IOMCKa  pELICHHs  MaTeMaTHYeCKH
cOpMyYIMPOBAHHONW MPOOIEMBl, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIE0BaTh MOCTPOEHHBIE MOJENN C HCIIOJIB30BAHUEM I€OMETPHUYECKUX IMOHATHUI M TEOPEM,
ammapara anredpsl; perars IpakTHYeCKUe 3a7a4ul, CBI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYHH.



HPEIMETHBIE PE3YJIBTATBI KYPCA BEPOATHOCTDb U CTATUCTHKA
10 KJIACC

Uurarh U CTPOUTH TAOIUILBI U JHArpaMMBbl.

OnepupoBaTh MOHATUSAMHU: cpenHee apudmernyeckoe, MeIWaHa, HaUOOJbIIEE,
HauMEHbIIIee 3HaUe€HUE, pa3Max MAacCHBa YUCIIOBBIX IAHHBIX.

OnepupoBaTh MOHATUSAMU: CIIY4allHBIM 3KCHEPUMEHT (OIBIT) M CilydyailHOE COOBITHE,
AJIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIN MCXOJ]) CIYyYallHOrO OIbITAa; HAXOJAUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CITy4allHBIMU COOBITUSIMH, HAaXOJAUTh U CPABHUBATh BEPOSITHOCTU
COOBITHI B U3YYEHHBIX CIIy4allHbIX IKCIIEPUMEHTAX.

Haxonuts u popmynupoBaTh COOBITUS: TIEpeCeUCHUE U OOBEIUHEHNE aHHBIX COOBITH,
coObITHE, MPOTHBOIIOJIOKHOE JI@HHOMY COOBITHIO; TOJIb30BaThCA AMArpaMMaMmu Oiliepa u
(bopMyI0i CII0’KEHHS BEPOSITHOCTEN MPH PEIICHNH 3a/1au.

OnepupoBaTh MOHATHUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJIUTh
BEPOSITHOCTH C MMOMOIUIBIO ITPABUIIa YMHOKEHHS, C IOMOIIBIO JIEpEeBa CIYyYaliHOTO OIbITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIJIO YMHOKEHUS IIPU PEIICHNUH 3a/1au.

OnepupoBaTh MOHATUSAMH: HCIBITAHWE, HE3aBHCHUMBIE HCIBITAHUS, CEPHUSl HCIBITAHUH,
ycrex W HeyJada; HaXOJIUThb BEPOSTHOCTH COOBITHI B CEpUH HE3aBHCUMBIX HCIBITAHUN 0
MEPBOTO yCIeXa; HaXOUTh BEPOSATHOCTH COOBITUH B CepUM HCTIbITaHui bepHymn.

OnepupoBaTh TOHATHSMH: CiIy4allHas BEJIWYMHA, PACHPEACIICHUE BEPOSTHOCTEH,
JyarpaMma pacrpeeseHus.

11 KJIIACC

CpaBHI/IBaTB BCPOATHOCTH 3HAYCHHI cnyqaﬁHoﬁ BCJIMYMHBI 10 PACIPCACICHUIO HIIN C
IIOMOIOBIO JUarpaMm.

OHepI/IpOBaTB IIOHATHUEM MATEMATHYCCKOI'O OXWAaHWA; IIPUBOAWUTL IIPUMCPBI, KakK
IMIPUMCEHACTCA MaTEMAaTUUYCCKOC OXHIAHUC cnyqaﬁHoﬁ BCJIIMYHMHBI HAXOJHUTh MAaTCMaTU4YCCKOC
OXXHNJAHUE 110 JaHHOMY pacClpEacCICHUIO.

HNmets npeaACTaBJICHHUEC O 3aKOHC OOJIBIIINX YHCEIL.

HNmets npeaACTaBJICHHUC O HOPpMAJIbHOM PACIIPCACICHUHN.



TEMATHYECKOE IINTAHUPOBAHUE KYPCA AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIM3A

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
MHOKECTEA DALHOHAL POIII. Pexxum nocryma:
HOYXECTB WOHAITLHBIX U
. patt https://resh.edu.ru SIKmacc.
1 JNEUCTBUTENLHBIX YHCel. PanioHaibHbIe 14 1
ABHEHHS U HEPABEHCTBA Pesim roctyra:
p https://www.yaklass.ru
1C: Ypoxk. Pexum nocrymna:
®yukiuy 1 rpaduk. CTEnens ¢ LenbiM https://urok.1c.ru Enunas
2 YHEN P ’ t 6 kosnekus [TOP. Pexxum
roKasaresemM .
noctyma: http://files.school-
collection.edu.ru
MIIHMO. Pexxum noctymna:
https://ptlab.mccme.ru
3 ApubMeTHIeCcKrii KOpeHb N—OH CTEIICHHU. 18 1 doxkchopa. Pexxum
HppatnoHaibHble YypaBHEHUS 1 HEPaBEHCTBA nocryma: https://foxford.ru
Pemarop. Pexxum
nocrtyma:https://reshator.com
1C: Ypok. Pexum nocryna:
dopmybl https://urok.1c.ru Ennnas
4 TPUTOHOMETPHUU. T pUrOHOMETPUUYECKUE 22 1 kosutekust LIOP. Pexum
ypaBHEHHUS nocrtyna: http:/files.school-
collection.edu.ru
POIII. P :
5 [TocnenoBaTrenbHOCTH U NPOTPECCUN 5 CAIM Z0CTIE

https://resh.edu.ru AKmacc.



https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://resh.edu.ru/

Pexxum nocrymna:
https://www.yaklass.ru

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://www.yaklass.ru/

11 KJIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

POII. Pexxum moctyna:
https://resh.edu.ru SIKmacc.
Pexxum nocryma:
https://www.yaklass.ru 1C:
VYpok. Pexxum nocrymna:
https://urok.1c.ru Enunas

CreneHp ¢ pallMOHAIbHBIM MTOKA3aTEJIEM. kosutekus LIOP. Pexxum
ITokaszatensHast pyHkuus. [TokasareabHbIC 12 1 nocryna: http://files.school-
YpaBHCHHS U HEPABEHCTBA collection.edu.ru MITHMO.

Pexxum noctymna:
https://ptlab.mccme.ru
doxkchopa. Pexxum
nocryna: https://foxford.ru
Pematop. Pexxum
nocrtyma:https://reshator.com

POUI. Pexxum noctyna:
https://resh.edu.ru SIKuacc.
Pexxum nocrymna:
https://www.yaklass.ru 1C:
Ypok. Pexum gocryna:
https://urok.1c.ru Ennnas
kosutekus [OP. Pexum
nocryma: http:/files.school-

Jlorapudpmuueckast QyHKIHSL.
Jlorapudmuueckue ypaBHEHUS U 12

HEpPaBCHCTBA



https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/

collection.edu.ru MITHMO.
Pexxum nocrymna:
https://ptlab.mccme.ru
dokchopa. Pexum
nocryna: https://foxford.ru
Pemarop. Pexxum
nocryna:https://reshator.com

Tpuronomerpuueckue GyHKIUU U UX
rpaduku. TpuroHoMmerpuueckue
HEpaBeHCTBa

POIII. Pexxum nocryma:
https://resh.edu.ru SAKmacc.
Pexxum nocryma:
https://www.yaklass.ru 1C:
VYpok. Pexum nocryna:
https://urok.1c.ru Enunas
kosnekust LIOP. Pexxum
noctyma: http://files.school-
collection.edu.ru MITHMO.
Pexxum noctymna:
https://ptlab.mccme.ru
doxkchopa. Pexxum
nocryna: https://foxford.ru
Pemarop. Pexxum
nocrtyma:https://reshator.com

IIpounssoaHas. [IpumeHeHne MPOU3BOAHON

24

POLI. Pexxum noctyna:
https://resh.edu.ru SIKacc.
Pexxum nocrymna:
https://www.yaklass.ru 1C:
Ypok. Pexum gocryna:
https://urok.1c.ru Enunas
kosutekus [OP. Pexxum



http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/

nocryna: http://files.school-
collection.edu.ru MITHMO.
Pexxum nocrymna:
https://ptlab.mccme.ru
dokchopa. Pexum
nocryna: https://foxford.ru
Pemarop. Pexxum
nocryna:https://reshator.com

HuTerpan u ero npuMeHeHus

POII. Pexxum moctyna:
https://resh.edu.ru SAKmacc.
Pexxum noctyma:
https://www.yaklass.ru 1C:
Ypok. Pexxum nocrymna:
https://urok.1c.ru Enunas
kosnekust LIOP. Pexxum
noctyma: http://files.school-
collection.edu.ru MITHMO.
Pexxum noctymna:
https://ptlab.mccme.ru
doxkchopa. Pexxum
nocryma: https://foxford.ru
Pemarop. Pexxum
nocrtyma:https://reshator.com

Cucremsbl ypaBHEHUH

12

POLI. Pexxum noctyna:
https://resh.edu.ru SIKmacc.
Pexxum nocrymna:
https://www.yaklass.ru 1C:
Ypok. Pexxum nocryna:
https://urok.1c.ru Equnas



http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/

kosutekus [IOP. Pexxum
nocryna: http://files.school-
collection.edu.ru MITHMO.
Pexxum nocrymna:
https://ptlab.mccme.ru
®okchopa. Pexum
nocryna: https://foxford.ru
Pemarop. Pexxum
nocryna:https://reshator.com

POIII. Pexxum nocryna:
https://resh.edu.ru SIKnacc.
Pexxum noctyma:
https://www.yaklass.ru 1C:
Ypok. Pexxum nocrymna:
https://urok.1c.ru Enunas
kosnekust LIOP. Pexxum
HarypanbHble 1 1ieNble Yncia 6 nocryna: http://files.school-
collection.edu.ru MITHMO.
Pexxum noctymna:
https://ptlab.mccme.ru
doxkchopa. Pexxum
nocryma: https://foxford.ru
Pemarop. Pexxum
nocrtyna:https://reshator.com

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

o 18 2
3HaHUH

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME 102 6 0



http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.1c.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
https://ptlab.mccme.ru/
https://foxford.ru/
https://reshator.com/

TEMATHYECKOE IINTAHUPOBAHUE KYPCA TEOMETPUSA
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpaMmmbl

KoanuyecTBo yacoB

KonTtpoJbHbie

Bcero
padoTsl

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

BBenenue B crepeoMeTpHio

10

POIII. Pexnm
JIOCTyTIA:
https://resh.edu.ru 1C:
VYpok. Pexum
JIOCTyTA:
https://urok.1c.ru

HpﬂMBIe 1 IJIOCKOCTH B IIPOCTPaHCTBE.
HapaJ'IJ'IeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH

12 1

POIII. Pexum
JIOCTyna:
https://resh.edu.ru 1C:
Ypok. Pexxum
JIOCTyma:
https://urok.1c.ru

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

12

POIII. Pexum
A0CTYyIA:
https://resh.edu.ru 1C:
Ypok. Pexum
JoCTyIa:
https://urok.1c.ru

Vsl MCKAY MMPAMBIMHA U TNIOCKOCTAMHA

10

POIII. Pexum
JIOCTyTa:



https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/

https://resh.edu.ru 1C:
Ypok. Pexum
JIOCTyTIA:
https://urok.1c.ru

MHororpasHuku

11

POIII. Pexum
JIOCTyTIA:
https://resh.edu.ru 1C:
VYpok. Pexum
JIOCTyTIA:
https://urok.1c.ru

OO6BbEMBI MHOTOIPAHHUKOB

POIII. Pexum
JIOCTyTIA:
https://resh.edu.ru 1C:
Ypok. Pexum
JIOCTyTIA:
https://urok.1c.ru

7

HOBTOpeHI/ICZ CCUCHUA, paCCTOSAHUSA U YI'JIbI

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68



https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
POII. Pexxum moctyna:
https://resh.edu.ru 1C:
Tena Bpaiienus 12
VYpok. Pexum nocryna:
https://urok.1c.ru
POIII. Pexxum nocryna:
https://resh.edu.ru 1C:
OO0BEMBI TET 5 1 ttps://resh.edu.ru 1C
Ypok. Pexxum nocrymna:
https://urok.1c.ru
POIII. Pexxum nocryna:
https://resh.edu.ru 1C:
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
Ypok. Pexxum nocrymna:
https://urok.1c.ru
[ToBTOpEeHuEe, 0600IICHNE, 7 1
CUCTeMaTH3alusl 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urok.1c.ru/

TEMATHYECKOE IINTAHUPOBAHUE KYPCA BEPOATHOCTDb U CTATUCTUKA

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
POIII. Pexxum nocryna:
https://resh.edu.ru
[IpencraBneHne JTaHHBIX U ONUCATEIbHAS
1 4 ®okchopa. Pexum
CTaTUCTUKA
JIOCTyIa:
https://foxford.ru
POIII. Pexxum mocryna:
CiydaiiHble OTBITHI U CITy4aHbIC COOBITHS, https://resh.edu.ru
2 OTIBITHI C PAaBHOBO3MO>KHBIMHU 3 1 doxkchopa. Pexxum
3JIEMEHTapHBIMU UCXOIaMU JOCTyIa:
https://foxford.ru
Ennnasg xoiuiekus
LOP. Pexxum nocrymna:
o 5 http://school-
nepaiuu Hajl COOBITUSMU, CIIOKEHUE .
3 patt f[ 3 collection.edu.ru
BEpPOSATHOCTEMN
P ®oxkcopa. Pexum
JOCTyIa:
https://foxford.ru
VYcnoBHas BEPOATHOCTB, AEPEBO POLI. Pexxum noctyna:
4 CIIy4aifHOTO OIbITa, (PopMYyJIa MOJTHOM 6 https://resh.edu.ru
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITUI MIHMO. Pexum



https://resh.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://foxford.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/

JlocTymna:
https://ptlab.mccme.ru
Ennnas xoiiekus

LIOP. Pexxum nocryma:

http://school-
collection.edu.ru

DneMeHTbl KOMOMHATOPUKH

Emunas xomiexus
LIOP. Pexum nocrymna:
http://school-
collection.edu.ru
doxkchopa. Pexxum
JIOCTYTIA:
https://foxford.ru

Cepun nociea0BaTEIbHbIX UCITBITAHUN

POIII. Pexxum mocryna:
https://resh.edu.ru
MIIHMO. Pexum
JoCTyma:
https://ptlab.mccme.ru

CHy‘IaﬁHHe BCIIMYHHBI K PACIIPCACIICHUA

POIII. Pexxum nocryna:
https://resh.edu.ru
MIIHMO. Pexum
A0CTYyIA:
https://ptlab.mccme.ru

8

O00011eHrE U cUCTEMATU3ALINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://ptlab.mccme.ru/
https://resh.edu.ru/
https://ptlab.mccme.ru/

11 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoandecTBO 9acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHBbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

MareMatnueckoe 0)XKUAAHNE CITydalHON
BEJIMYHHBI

POII. Pexxum moctyna:
https://resh.edu.ru
MIIHMO. Pexum
JIOCTYyTIA!
https://ptlab.mccme.ru
Enunas xonnexus 1{OP.

Pexxum noctyma:
http://school-
collection.edu.ru
doxkchopa. Pexxum
JocCTyma:
https://foxford.ru

Jlucnepcus ¥ CTaHJAPTHOE OTKIOHEHUE
CIIy4aiiHOM BEJINYMHBI

POIII. Pexxum nocryna:
https://resh.edu.ru
MIIHMO. Pexum
JOCTyIA:
https://ptlab.mccme.ru
Ennnas xonnekus 1OP.
Pexxum nocrymna:
http://school-
collection.edu.ru
®oxkcopa. Pexum
JIOCTyTa:



https://resh.edu.ru/
https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://foxford.ru

3aK0oH OOJIBIIINX YHCEIT

POII. Pexxum nmoctyna:
https://resh.edu.ru
MIIHMO. Pexum
JIOCTYyTIA!
https://ptlab.mccme.ru
Ennnas xomnexus I{OP.

Pexxum nocryma:
http://school-
collection.edu.ru
doxkchopa. Pexxum
JI0CTyna:
https://foxford.ru

HenpepbiBHBIE CilydaliHbIEe BETMYHHBI

(pacmipenenenus)

POIII. Pexxum nocryna:
https://resh.edu.ru
MIIHMO. Pexum
JIOCTYTIA:
https://ptlab.mccme.ru
Enunas xonnekus L{OP.

Pexxum nocrymna:
http://school-
collection.edu.ru
doxkchopa. Pexum
JocTyma:
https://foxford.ru

HOpMaJ'ILHOG pacnpeaciiCHus

POLI. Pexxum noctyna:
https://resh.edu.ru
MIIHMO. Pexum
JIOCTyTa:



https://foxford.ru/
https://resh.edu.ru/
https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/
https://resh.edu.ru/

https://ptlab.mccme.ru
Ennnas xomnekus LOP.

Pexxum nocrymna:
http://school-
collection.edu.ru
®doxkchopa. Pexxum
JI0CTyna:
https://foxford.ru

[ToBTOpEeHue, 0600IICHNE U

cUCTeMAaTHU3alus 3HaAaHWI

19

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://ptlab.mccme.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://foxford.ru/

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Anre0Opa u Havasa MmareMaTHueckoro aHanusa. 10 knacc (6a3oBsiii 1 ipod. ypoBHN) - Kossirun
O.M. u np.
I'eomerpus. 10— 11 kmaccsl : yued. i 00meo0pa3oBaT. yupeKICHHH : 0a30BbIi U TpoduII.

yposHu / [JL C. AtanacsiH, B. @ . byry3os, C. b. Kagomies u ap.].

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Konsarun FO.M. Anrebpa u matemarnueckuit ananus. 10,11 kmacc: yaeOHUK A71s
o0m1eo0pa3oBaTeabHbIX YUpexkIeHUI: 6a30BbIi U npoduibHbIN ypoBHU /FO.M. Konsarun
[ mp.]

[Ma6yrann M.U. Anrebpa u Hauana maTtemaTudeckoro ananu3sa 10-11 kmacc:
muaakTudeckue Marepuansl. [Ipodunsaeii ypoBerb. M. :Ilpocsemienue, 2019

®eonopora H.E. Mzyuenue anreOpsl 1 Havan MaTteMaTudeckoro aHanm3a B 10-11
Kiaccax :kaura st yautens/Deonoposa TkaueBa — M.:IIpocBemenne, 2009

JlugakTuyeckrue MaTepuasl 1Mo aiaredpe u Hadaigam aHanm3a g 10 u 11 kmacca /b.1.
Usnes, C.1.Caaksn, C.U.1Bapuodypr. M.: [Ipocsemenune ,2005

Meroandeckue pekomenaanuu. 10-11 kmaccer (k yueonuky Atanacss JI. C. u 1p.)
Artanacsa JI.C. I'eomerpus. Yueonuk g 10-11 kmaccoB 0011eo0pa3oBaTeIbHBIX YUPEIKICHUH.
-M., «IIpocBemennen, 2014.

Bypmuctposa T.A. 'eomerpusi. 10 - 11 knaccsl. [Iporpammsl 0011ieo6pa3oBaTeabHbIX
yupexaenuil. - M., «IIpocsemenue», 2010.

bamasua 3.H. 'eomeTrpus: 3a1aun Ha TOTOBBIX YepTexkax /sl morotoBke k EI'D: 10-11
knaccel/D.H. Gamasn.- Pocros u//[:@enukc, 2013.

3uB Bb.I'. 'eomerpust: qumaktudeckuii marepuan s 11 xmacca\ 6.1, 3uB.-M.:
[Ipocsemienue,2008.

Epmosa A.I1. CamocTosTenbHBIE U KOHTPOJIBHBIE PAa0OTHI IO TeoMeTpun it 11 kiacca.
M.: Unekca, 2013.

Caakan C.M. U3yuenne reomerpun B 10-11 kiaccax: kHura uist yuurens. M.:
[Ipocsemenne,2010.

BepostHocTh 1 ctatuctuka, 10-11 knmaccsl, [InanupoBanue u npaktukyM, [locodue mis
yuutend, bpoackuit N.JI., Memaskuna O.C., 2009.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POII. Pexxum nocryma: https://resh.edu.ru

SIKnacc. Pexxum nocryna: https://www.yaklass.ru

1C: Ypok. Pexxum nocryma: https://urok.1c.ru

Enunas xomtekus LIOP. Pexxwum noctyma: http:/files.school-collection.edu.ru
MIIHMO. Pexxum nocryma: https://ptlab.mccme.ru

®oxkchopa. Pexxum noctyna: https://foxford.ru

Pemarop. Pexxum moctyna:https://reshator.com
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