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MNOSICHUTEJIBHAS 3AITUCKA

PaGouass mporpamma yuebHOro kypca «Matematuka» ans 11 kiacca cocraBiieHa B
COOTBETCTBUU € TpeboBaHUsAMHU DeiepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTeILHOrO CTaHaapTa
cpenHero o6miero o0Opa3oBaHUs, YTBEP)KICHHOro mpukKazoM MuHoOpHayku Poccum ot
17.05.2012 1. Ne 413 (c w3MeHEHHSAMHU W JONOJIHEHUsMH), DenepanbHON 00pa3oBaTEIBHON
porpaMMsbl cpeHero oomero oopasosanus (IIpukaz MunuctepcTBa npocsemeHus Poccuiickoit
®enepanuu ot 18.05.2023 r. Ne 371) nu Ha OCHOBE OCHOBHOI 00Opa30BaTEIbHOW MPOTPAMMBI
cpemHero obOmero oOpa3oBaHusS MyHHIMITATLHOTO OOHKETHOTO 001eo0pa3oBaTeIbHOTO
yupexaenus «MaokaJMalMHCKas cpefHss o0iieoOpazoBaTenbHas IIKosa». Peanuzanus
pOrpaMMbl OOECIICUMBAET OBJIA/ICHUE KIIOUYEBBIMH KOMIIETEHIUSAMU, COCTABISIOIIMMU OCHOBY
JUISL  CaMOpPa3BUTUSL U HEMPEpPhIBHOTO 00pa30BaHMS, LEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS TUYHOCTH 00YYarOIIHUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «MatemaTuka» BISICTCS OJHMM W3 HanbOojee 3HAYMMBIX B IporpamMMme CTapIiei
IIKOJIBI, IHOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBACT HMHCTPYMEHTAJbHYI 0a3y s
U3y4EHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroi CTOPOHbI, (POPMUPYET JIOTHUECKOE U
aOCTpaKkTHOE MBIIUIEHUE YyYalluXcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOEHHUS KYypCOB
MH(pOpMaTUKH, OOILIECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTU. B pamkax naHHOTo Kypca ydauiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMYyIUpyeT CBOU
JOCTH)KEHUS] B MaTeMaTH4ecKoil popme.

Kypc maTemaTuku 3akjajbIBa€T OCHOBY JUJIsl YCHEIIHOTO OBJIAJCHUS 3aKOHaMU (U3HKH,
XUMHUH, OMOJIOTHH, NMOHUMaHMS OCHOBHBIX TEHACHLIHMH 3KOHOMUKHM U OOIIECTBEHHOM JKU3HU,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX HHM(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HMCII0JIb30BaTh UX B MOBCETHEBHOM JKU3HU. B To)xe BpeMs oBnajieHue abCTpakTHBIMU U
JIOTUYECKH CTPOTUMHU MaT€MaTUYECKUMHU KOHCTPYKIMSMHU pa3BUBAaCT YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb YTBEP)KICHHS, MCIONb30BaTh 000OLIEHHE H
KOHKPETH3aIMio, abCTparupoBaHUWE W aHANOTHIO, (OPMUPYET KpeaTMBHOE M KPUTHYECKOE
MbllIeHHe. B Xoze n3ydenus anreOpbl U Hayajd MaTeMaTUYeCKOro aHajlu3a B CTapllel mIkoie
ydampecs TIOJy4YaroT HOBBIM ONBIT pENIEHUS MPUKIAIHBIX 3a/ad, CaMOCTOSATEIbHOTO
MOCTPOCHUS MaTeMaTUYECKUX MOJEJe pealbHbIX CUTyallMid U WHTEPIpEeTalMH MOTyYEeHHBIX
pEILIEeHNH, 3HAKOMSITCS C IPUMEPAMU MaTEMaTUYECKMX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B
HCKYCCTBE, C BBIIAIOLIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanusyercs
KaK yepe3 yd4eOHbI MaTepuai, CocOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromeld caMOCTOSTENbHOCTH,
AaKKypaTHOCTH, NPOAODKUTEIbHOW KOHIIEHTpallMM BHUMAaHUS U OTBETCTBEHHOCTH  3a
MTOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalIMU3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

CrpyKkTypa Kypca BKJIIOYAET CIEAYIOLIME COAEpKATEIbHO-METOANUECKNE TUHUM: «Hucia
U BblUUCIeHUs», «DPyHKIMH U rpadukn», «YpaBHEHMs M HepaBeHcTBa», «Hauana
MaTEMAaTHYECKOT0 aHanu3a», «MHOXKecTBa M JIOTHKa». Bce OCHOBHBIE COIEP/KATENIBHO-



METOJMYECKHE JIMHUM H3Y4aloTCs Ha MPOTSHKEHHWH JBYX JIeT OOydeHHs B CTaplieil IIKoie,
€CTECTBEHHO JOIOJHSISL APYT ApYra M MOCTENEHHO HACHIAACh HOBBIMM TEMaMH U Pa3AeiIaMU.
JlaHHBI Kypc SBISIETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEOuHSET B cebe cojepikaHue
HECKOJIbKUX MaTEeMaTHYeCKUX TUCHUIUIMH: anredpa, TPUTOHOMETpHS, MaTeMaTUUYEeCKUI aHaIu3,
Teopuss MHOXecTB U Jp. Ilo mMepe TOro kak ydaiuecs: OBJIaJeBalOT BCE 0Oojee HIMPOKUM
MaTeMaTHYECKUM anmnapaToM, y HHUX I[OCJIEIOBATEIbHO (HOPMUPYETCS U COBEPUICHCTBYETCS
YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENIb pealbHOM CHUTyallud, NPUMEHSITh 3HAHUS,
MOJIyueHHbIE B Kypce «AnreOpa M Hayajla MaTeMaTU4YeCKOro aHaiu3a», A peuieHUs
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTHYECKOW 3aJaud, a 3aTeéM HMHTEPIpPEeTUPOBATH
IIOJIyYEHHBIN pe3yibTarT.

CopepxarenpHo-MeTOAMYECKAsE  JIMHUA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMUpOBaHHE HABBIKOB HCIOJIB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJI0O HAayaTo B
OCHOBHOI1 mikone. B crapuieil mkone ocoboe BHUMaHue ynaensieTcss (GOpMUPOBAHUIO MPOUYHBIX
BBIYMCITUTEIFHBIX HABBIKOB, BKJIIOYAIONIMX B CE0S MCIOJIB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JEHCTBUTENBHOTO YHCIA, YMEHHE palUdOHAIbHO BBINOJHATH JEHCTBUS C HHUMH, JI€1aTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs MOJNy4aloT HAaBBIKM MHPUOIKEHHBIX
BBIUMCJICHUM, BBITIOJHEHHUS JAEWCTBUN C YWCIAMH, 3alMCaHHBIMH B CTaHOApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YACIIOBBIX BHIPAXKCHHUIA.

Jluaus «YpaBHEHHS M HEPAaBEHCTBa» PEaTM3yeTCs] Ha MPOTSHKEHUH BCETO OOy4YCHHS B
CTaplied WIKOJE, MOCKOJbKY B KaXJOM pa3Jeie IMporpaMMbl MPEIyCMOTPEHO peLICHUE
COOTBETCTBYIOIIUX 3a7a4. OOy4aromuyecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMHU PELICHHUS LIETBIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
yYpaBHEHUM, HEPABEHCTB U UX cucteM. [lomyueHHbIe yMEHUS UCHOJIb3YIOTCSA IPU UCCIIEIOBAHUN
GYHKIMI C TOMOIIBIO MPOW3BOTHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINOJHATH pacu€Tsl Mo (GopMysaM, mnpeoOpa3zoBaHuUs
LEJIBbIX, PAIllMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXXEHHH, COJEp)KAIIMX cTerneHu W jorapudmel. brnaromaps u3ydeHUio anreOpanmueckoro
MaTepuana MPOUCXOTUT JalbHENIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXIEHUH, pabOThl C CHMBOJBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HarJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanYecKass TUHUS «DyHKIMU U rpadUKU» TECHO MEpeIuieTaeTcs ¢
IpYTMMH JIMHUSMH Kypca, TMOCKOJbKY B KakOM-TO CMBbICIE 3a1aéT IMOCIe0BaTeIbHOCTh
U3y4eHUs Marepuana. lV3ydeHWe CTeneHHOW, TMOKa3aTeIbHOW, Jorapu@MUUecKod u
TPUTOHOMETPUYECKUX (YHKUIUNA, WX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUIUNA s
pelieHus 3a1ady U3 JAPYruX y4eOHBIX MPEeIMETOB U pealibHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHUMaHUE ynensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOMY4YeHHbIE (YHKIUU, CTPOUTh UX TpauKu.
Matepuan 53TOH coaepKaTeabHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJIAIOIIMX  BBIpaKaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMU B  pa3iudHOi  (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMIEHHIO W  KOHKPETHU3alluH,
HCITOJIb30BAaHUIO aHAJIOTUH.



CopnepxatenpHast nuHus «Hauana maremaTHueckoro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 33/1a4, TIOCTYITHBIX 00yJaromuMcs, y
KOTOPBIX MOSBIISIETCS BO3MOXXHOCTH MCCIIEIOBATh M CTPOUTH TpaduKu (PYHKIMN, OTIPEIEIATh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUs], BBIUNCIATh IUIOMAAN Guryp u o0ObEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas coxepkaTeinbHas JIMHUS OTKpPHIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHSI MAaTEMATUUYECKUX MOJENEH pEeaJbHBIX CHUTyallUHd, HAaXOXICHUS
HAaWIy4llero penleHHsl B NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3a/ayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecss y3HaIT O
BBIIAIOIMXCSl pE3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKU KakK HayKM, M HX
aBTOpAX.

CopepxaTenpHO-METOANYECKAs JTUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIICHA
3JIEMEHTaM TEOPUH MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC LIKOJIBHOM MaTEeMaTHKU U IpeUIaraloT Hanbojee YHUBEPCAJIbHBIN S3bIK, 00bEANHSIOMINN
BCE pas3jenbl MaTeMaTUKM M €€ MPWIOKEHWH, OHM CBS3bIBAIOT pPa3Hble MaTeMaTHYeCKue
JUCLMIUIMHBL B eauHoe 1enoe. I1o3ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOW MaTeMaTUKM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOPbIE NMPHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MoOJIeJIel peallbHbIX CUTYyallUi, UCCIEOBaHMSI 3TUX MOJENIEH ¢ IOMOIIbIO anmnapara ajreopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEPHpPETaluu IOJyYeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 DPA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
WCIIOJIB3YETCS AJIs pELICHUs TPUKIAIHBIX 3a1a4. [Ipy peniennn peanbHbIX IPAKTUUECKUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEILICHUS MNPHUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Airedpa 1 Hadana MaTeMaTHYeCKOro aHAIN3ay.



COJAEP)KAHUE YYEBHOI'O KYPCA

11 KUIIACC

Yuciia 1 BIYMCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTuuHble U HaTypaJbHbIE JOraApHUPMBbI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHUH, COACPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3zoBaHne BbIpaXKEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

ITprMeprl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiajHbIX 3a/ad C MOMOLIbIO CHUCTEMBI
JUHENUHBIX YpaBHEHUMH.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHI U HEPABEHCTB.

[IpumeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMAaTHMYECKHUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HHU.

DOyHKIUH U rpauKu

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH  (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIUU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMNCTBA U Tpa(UKH.

[Toka3zarenbHas u norapupmudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Ucnonbs3zoBanue rpadukoB (QyHKIUN O MCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYTrUX y4eOHBIX MPEAMETOB U PeaIbHOM KHU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepeiBable pyHKIIMU. MeToa HHTEPBATIOB /7Sl pELICHHS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIE ArIeMEHTApHBIX (QYHKIMA. POPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHne MPOU3BOIHOM K UCCIET0BaHUIO (PYHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIY4YIIero peumeHus B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Uil rpaduKoM.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WuTerpan, ero reomeTpuyeckuidl M (¢u3MyYecKuil cmbIci. Bbluncnenue uHTErpana Mo
dbopmyne Hetorona—JleriOnuna.

Tesa BpaleHus

[{wimHApuYecKass MOBEPXHOCTb, 00pa3ylolue IMIMHAPHYECKOM TMOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. [{MmnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTh, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.



Konunueckass moBepXHOCTb, 00pa3yrolile KOHWYECKOW MOBEPXHOCTH, OCb M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 0Opa3yroomas W OCh; IUIOMIATh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIab HOBEpXHOCTU cdepbl. B3aumuHoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJIU TEJIO BpalllEHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomajib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IUIOIMIAIIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. Cll0’K€HNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenne 3aia4, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPABHII JCHCTBHUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopmuuathl BekTopa. [Ipocteitmue
3a7a4yd B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruucnenue yrioB MeXIy NPSIMBIMH U TIOCKOCTSMHU. KoOpaMHATHO-BEKTOPHBIA METOJ MPH
PELICHNH T€OMETPUUECKUX 3aad.

Pabouaa npozpamma pazpabomana c yuemom padoueii npozpammol 60CHUMAHUA.
BocrnutaTensHbIil TOTEHIIMAT TIpEIMETa pealu3yeTcsl depe3 cleAyromme (QopMmbl ydeTa
paboyeli mporpaMMbl BOCITUTAHUS:

—MaKCHUMJIBHOE  WCIOJb30BAHUE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH  COJEPIKAHMS
yuebHOro mpeamera A (GopMHpoBaHUS y OOYYaIOIIMXCS POCCUHCKUX TpPaTUIMOHHBIX
JlyXOBHO-HPABCTBEHHBIX U COLIMOKYJBTYPHBIX IE€HHOCTEH, POCCHHCKOIO HCTOPHUYECKOIO
CO3HAHMUS Ha OCHOBE MCTOPUYECKOrO IMPOCBEUICHUS; MOJ00P COOTBETCTBYIOIIETO COAEPKAHUS
YPOKOB, 33J1aHNH, BCTIOMOTaTeJIbHBIX MaTepHajIoB, MPOOIEMHBIX CUTYalui JUIsl 00CYKICHUH;

—BKJIIOYEHHE B YpPOK II€JIEBBIX OPUEHTHPOB pE3YJIbTaTOB BOCIUTAHUS, UX YUET B
ONpEIETICHUN BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHSTH;

—BKJIIOUEHME B YPOK TEMaTUKU B COOTBETCTBUM C KaJCHIAPHBIM  ILJIAHOM
BOCIHUTATEIbHOU PabOTHI;

—BBIOOP METOJIOB, METOJIMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIUTATEIbHOE BO3JEHCTBHE
Ha JINYHOCTb B COOTBETCTBUHU C BOCIHTATENIBHBIM HJ€ATIOM, LIEJIBI0O U 3aJa4aMM BOCIIUTAHUS,
L[EJIEBBIMU OPHUEHTHpPAMHU PE3YJbTaTOB BOCIUTAHUS; PEaTU3alUI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOI e TeTbHOCTH;

—IpUBJIEYCHNE BHUMaHUs 00y4YarolUXcsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
NpEeIMETOB, SIBICHUN W COOBITUN, WHULIMUPOBAHUE OOCYXJCHUH, BBICKA3bIBAHUNM CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSIM,
aunam;

—NPUMEHEHUE WHTEPAKTHBHBIX (GOpM y4deOHOH paboThl — HWHTEIUICKTYyaJbHBIX,
CTUMYJMPYIOIIMX [TO3HABAaTEIIbHYI0 MOTHUBALIMIO, WIPOBBIX METOJIUK, IUCKYCCHUH, AAIOIINUX
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BO3MOXXHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOra; TPYMIIOBOW pPabOTHI,
KOTOpas YYHUT CTPOMTHb OTHOLIEHUS M JeiCTBOBaTb B KOMAHJE, CIIOCOOCTBYET Ppa3BUTHUIO
KPUTUYECKOTO MBIIIJICHHUS;

—no0yxJeHre o0ydaromuxcs coOM0JaTh HOPMbI IOBEJEHMA, IMpaBHia OOLICHUS CO
CBEpCTHHKAMH U IEAaroraMu, COOTBETCTBYIOIINE YKJIaay 001eo0pa3oBaTeIbHOM OpraHu3alii,
YCTAQHOBJICHHE U MOAJIEPKKY JOOPOKENaTeIbHOM aTMochepsl;

—OpraHu3anuio mepcrBa MOTHBUPOBAHHBIX M SPYAUPOBAHHBIX OOYYAIOLIMXCS Hal
HEYCICBAIOIIMMH  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOObIMH 00pa30BaTeNbHBIMU
HOTPEOHOCTAMH, AAIOLIEr0 OOyYarOUIMMCS COLMAIBHO 3HAYMMBIM ONBIT COTPYAHHUYECTBA M
B3aMMHOM ITOMOIIIH;

—MHULUUPOBAHUE U TOMJEPKKY HCCIENOBATEIbCKON JeATeNIbHOCTH O0yYaroLuxcs,
IUIAHUPOBAaHUE M BBINOJIHEHUE WHAMBUIYAIbHBIX M TIPYIIOBBIX IMPOEKTOB BOCIUTATEIbHOMN
HaIpPaBJIEHHOCTH.

— mnoOyxaeHue oOydamIuxcsi coOnonaTh Ha ypoke OOUIEHpPUHATHIE HOPMBI

[OBE/ICHUs, TMpaBuia OOLIEHUS €O CTapliuMU  (ME€JarorMyeckKuMu pabOTHUKAMU) H
CBEpCTHUKaMH (00y4arOIUMUCS ), IPUHIUIBI yYeOHON AUCLUUIIIIMHBI 1 CAMOOPIaHU3aIUH .

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBocnne y4debHOrO mpeamera «MaTemaTukay JIOJDKHO OOECIedMBaTh JIOCTHIKCHHE Ha
YpOBHE cpenHero oOiiero oOpa3oBaHMs CICAYIOIMMX JIMYHOCTHBIX, METalpEAMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHUS TPOrpaMMbl ydeOHOro mnpemmera «MartemaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BOCIUTaHUE:

c(HhOPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3MIMH OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIECTBA, MPEICTABIEHUEM O MAaTEMaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUM, MpOIEnyp TpakJaHCKOTo oOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLIMATBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

[TaTpuoTryeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaKIAHCKOW UIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHHSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJIb30BAHUIO ITUX
JTOCTIDKCHHUH B APYTUX HAyKaX, TEXHOJIOTHAX, CPepax YKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTHUYECKOTO TMOBEICHHMSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTYDKCHUN HAyKW W JIEATEITbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHBOTO OyIyIIEroO.

DCTETUUECKOE BOCIIUTAHUE:



JCTCTUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIKOYas OCTETHKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHUs MPUMEHATh MaTeMaTW4YeCKHe 3HaHUs B HHTEpecax
310pOBOro U Oe30macHOro o0pasa >KU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUSA, NPH 3aHATUSAX CIOPTUBHO-03OPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IHMYHBIM
cdepam mpohecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caMo00pa30BaHUIO Ha TPOTSHKEHUHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HaIIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpbl, IOHUMAHUEM BIIUSHUSA COLMAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
rJ100albHOTO  XapakTepa SKOJOIMYECKHMX  Ipo0JieM; OpHEeHTaluued Ha  [pUMEHEHHUe
MaTeMaTHYECKUX 3HAHMUM JJIA pelIeHus 3a/ad B 00JACTU OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
IIOCTYIIKOB M OLICHKH UX BO3MOKHBIX IOCIIEACTBUMN ISl OKPYKArOLIEN CPEJIbI.

I{eHHOCTM HAyYHOTO NTO3HAHMUSL:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOIIECTBEHHON MPaKTHKH, TOHUMaHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YEJI0BEYECKOU NEATENIBHOCTH, ITANOB €€ Pa3BUTHU M 3HAYMMOCTH JUIsSl Pa3BUTHUS LIMBWIM3ALUN;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOEKTHYIO M  HCCIENOBATEIBCKYIO JEATEIBHOCTD
WHJUBUIyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI YUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3ylOTCsd  OBJAJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUaMi,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecyIsmUHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamenvusle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarwmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

Bba3oBrle mornueckue QelCTBUS:

® BBIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHbBIC MPU3HAKUA MATEMATHYECKUX OOBEKTOB,

MOHSATHI, OTHOMICHUH MEXIy MOHATHAMH; (HOPMYJTHUPOBATH OIMpPEACIICHUS MTOHITHI;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKALUU, OCHOBAaHUA AJs1 0000IIeHUs
U CPaBHCHUS, KPUTEPUH TIPOBOMMOTIO aHAIIH3A;



BOCIIPHHUMATh, (DOPMYIUPOBATh U NMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILME; YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (pakTax,
JAHHBIX, HAOMIONEHMSX W YTBEPXKAEHUAX; MpenngaraTb KPUTEpUU JJs BBIABICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKAECHUH (TIpsMble
U OT TMPOTHUBHOIO), BBICTPAUBAaTh APryMEHTAlMI0, IPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJIEHHS U BBIBObI;

BBIOMpATh CIOCOO pemieHus: y4eOHOH 3aaaun (CpaBHUBATh HECKOJIBKO BApHAHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAIMHA ¢ YIETOM CaMOCTOATENbHO BBIJEIECHHBIX
KPUTEPHUEB).

bazoBric nccaemOBaTEILCKUE NCHCTBUS:

UCMOJIb30BaTh  BONPOCHl  KAaK  HCCIENOBATEIbCKUI  MHCTPYMEHT  IIO3HAHUS;
(GopMyIHpOBaTh BOIPOCHI, PUKCUPYIOLIUE IPOTUBOpPEUHE, MPoOIeMy, yCTaHABIMBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO IO3UIIHIO,
MHEHHUE;

IIPOBOJAMTH CAMOCTOSITEJIbHO CIUIAHWPOBAHHBIA SKCIIEPUMEHT, MCCIEAOBAHUE I10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSITeNIbHO  (hopMyJIMpoBaTh OOOOIIEHHMS M  BBIBOJABl IO  pe3yibTaTaM
POBEAEHHOTO HAOIIOEHMS], UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MIPOLECCA, & TAKKE BBIABUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ uadopmanueii:

BBIABJIATH Ile(i)I/IIII/ITI:I I/IH(l)OpMaHI/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX IJi1 OTBETA Ha BOIIPOC U
JUISl pELLICHNUS 3a]a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB PaA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (OpM
MpeJICTaBICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMpPeICTaBIATh €€ B  Pa3iMYHbIX (opmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmuposaHHoCmsy
COYUATILHBIX HABLIKOG 0OYUAIOUJUXCAL.
Oo01enue:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYKIIEHUSI B COOTBETCTBHH C YCIOBHSIMHU H LEIIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY peIleHus 3a/1a4yl, KOMMEHTHPOBATh
IIOJIYYECHHBI pe3yibTarT;

B X07I¢ 00CYXICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX)IAEMOUW TEMBI, TIPOOIEMBI,
pemaeMoil  3adaud, BBICKA3bIBaTh WJEU, HAICJICHHbIE HA TIOUCK PEIICHUS;
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COIIOCTABJISATh CBOM CYXACHUSA C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJoOra,
OoOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3ULIMI; B KOPPEKTHOH (hopme HOopMyIHpOBaTH
pa3Horjacusi, CBOM BO3PAKEHUS;

IPEJCTaBIISTh PE3yNIbTaThl PEIICHUS 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IIPOCKTA;
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3ahay Ipe3eHTAluH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMAaTh M HCIIOJI30BAaTh MPEHMYINECTBA KOMaHIHOH W WHIWBUAYAJIbHOW pabOTHI
OpH  pelleHur Y4eOHBIX 3aja4, NPUHUMATHh I[e1b COBMECTHOW JCSTEIhHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOThl, pachpeneNsaTh BHIBI padoT,
JIOTOBAapHBATHCS, OOCYXKIATh IPOLECC M pe3ylbTaT padoThl; 00001IaTh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHsI, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» W WMHBIC); BBINOJHATH CBOK YacTh PaOOTHI W KOOPIMHHPOBATH CBOHU
JNEHCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIATa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aHUMOJCHCTBHS.

3) Vuueepcanvnoie pecynamuenvle oeticmaus, 06ecneuusarom Gopmuposanue CMviClo8blx

YCmMAaHOB0K U IHCUSHEHHbIX HABLIKOB JIUYHOCNIU.

Camoopranu3zanus:
COCTaBJIATh IUJIAH, AITOPUTM PELICHUs 3a/ayd, BbIOUpATh CIIOCOO peHIeHHs] ¢ YYETOM

UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapUaHThI peIIeHUH ¢ y4€TOM HOBOWM MHpOpPMALIUH.
CaMOKOHTpOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IeKkcuu Kak OCO3HAHUS COBEpIIaeMbIX
JNEHCTBUI M MBICIUTENBHBIX IPOLECCOB, HX pe3ylbTaToB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yiabTaTa pEeUIeHHs MaTeMaTHYecKOi
3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HalJCHHBIX
OIMOOK, BBISIBIIEHHBIX TPYJIHOCTEH;

OLIEHUBAThb COOTBETCTBHE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPUUMHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OLINOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

11 KJIACC

Yuciaa 1 BLIYMCIEHUS

OnepupoBaTh MOHATUSIMHU: HaTypalbHOE, LEJI0€ YHUCIO; UCIOJb30BaTh MPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIa HA TPOCThIE MHOMKUTEIH JIsl PEIICHUs 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHB C PAIMOHAIBHBIM ITOKA3aTEIEM.

OnepupoBath MOHATUSAMHE: JIOTApUPM YHCTIA, JECATHUHBIC U HATYypAIbHBIC IOTaPU(MBIL.

YpaBHeHHUS M HEPaBEHCTBA
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[IpuMeHATh CBOWMCTBAa CTEMEHW I TPEOOpa3OBaHUs BBIPAXKEHUN; OINEPUPOBATH
HNOHATUSMM: TI0KAa3aTEIbHOE YPAaBHEHME U  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
[I0KAa3aTeNbHbIX YPABHEHUN U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIMX JOrapu(Mbl; ONEPUPOBATH
HOHATUAMM: JIOrapu(MHUUYECKOE YpaBHEHHUE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts penienust npocTednx TPUrOoHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUHN M €€ PEIICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUS PAKTUYECKUX 3a/a4.

Haxonuts pemieHus NpocTeMmux CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DyHKIUH U IpadUKH

OnepupoBaTb MNOHATUSAMM: IepUOAMYECKas (QYHKLUSA, IMPOMEKYTKH MOHOTOHHOCTH
(GyHKLIUHU, TOUYKH SKCTpeMyMa (YHKLIMH, HauOojblllee U HAaUMEHblIee 3HA4eHUs (YHKLIHUU Ha
IPOMEKYTKE; UCTIONB30BATh UX JJIsl HCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  TrpadUKH  [OKA3aTeNbHOW,  JIOTapu(PMUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM INIOCKOCTH U HCIOJIBb30BATh
JUIsl PEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUS] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKIUH A7 HCCIeOBaHUS MPOLECCOB M 3aBHCUMOCTEH M3
JPYTUX y4eOHbIX AUCHUILIUH.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTb  MOHSATHSMM:  HENpepbIBHAS  (QYHKIMS;  NPOM3BOAHAs  (YHKIUY;
UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHns 3a/au.

HaxonuTh mpou3BO/HBIE 3JE€MEHTApHBIX (YHKIMH, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEIEHNUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3Y/IbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXO0XKJIEHUS HAWIYYILIEro PEIICHUs B IMPHUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-3KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUUECKUN U
¢u3uUecKuii CMbICT HHTErpaa.

Haxoaute mepBooOpa3Hble 3JI€MEHTApHBIX (PYHKIUI; BBIYUCIATH UHTETPAT MO (GopmyIe
Herorona—JleniOumuia.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLUAIbHO-3KOHOMHMYECKOTO U (PU3UUECKOIrO
XapakTepa, CpeACTBAMHM MaTEMaTUYECKOIO aHAJIN3A.

OnepupoBatb MOHSTHUSAMH: LWIMHpUYECKAs MIOBEPXHOCTb, oOpazytomiue
LWIMHIPUYECKON MOBEPXHOCTH; IIMJIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yronne KOHUYEeCKON
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

PacnioznaBats Tena BpamieHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pacmiofioKeHHE CPephl U TIIOCKOCTH.
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OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUUIECKUX TN C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMU: MHOTOIPDAHHUK, BIUCAaHHBIA B chepy M OMHCAHHBIN OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPaIICHUS.

BbIuucnaTh COOTHOMICHHUST MEXIY IUIOIIAIASIMH MOBEPXHOCTEH M 00BbEMaMHU IOJAOOHBIX
Tel.

N3o0paxarh uzyyaemble (UTYpbl OT PYKH U C IPUMEHEHHEM IIPOCTBIX UYEpPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BEIHOCHBIE) IJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAICHHUS.

W3Briekatb, UHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPeCTaBICHHYIO Ha YePTeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YUCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIpuMeHATh paBUIIO NapaJuIeICINIIEA.

OnepupoBaTb MOHATHUSMHU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIY BEKTOPAMH, CKaJISPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMy BEKTOPOB U IPOU3BENCHUE BEKTOPA HA YUCJIIO, YTOJI MEXIY BEKTOPaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTb reoMmerpuueckue (HakThl OIS PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHsS INPUMEHEHHUs 3aJaHbl B SIBHOM
dbopwme.

Pewars npocreiiime reoMeTpuIeCKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METOA.

Pemrate 3amaun Ha J0KAa3aTelbCTBO MAaTEMAaTHYECKMX OTHOIIEHUH M HaXOXICHHUE
F€OMETPUUECKUX BEJIMYMH 1O 00pas3lam WM alropuTMam, IPUMEHSs. U3BECTHbIE METOJbI MpU
pELIEHUH CTaHAAPTHBIX MATEMATUUECKUX 3a/1a4.

[IprMeHATh MPOCTEUIINE MPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTE mpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOAE M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHUSI HA MPAKTUKE: AHAIM3UPOBATH PEAbHBIE CUTYalHU U
INPUMEHATh  W3Y4YEHHbIE IIOHATHA B  IIPOLlECCE IIOMCKA  PELIICHHS  MaTeMaTH4eCKH
chopMyIHpPOBaHHON MPOOJIEMBbI, MOAEIUPOBATh pealibHbIE CUTYallud Ha S3bIKE TI'€OMETpPUH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIIOJIB30BAHMEM TI'€OMETPUYECKUX IOHATUH U TEOPEM,
amnmapara aireOpsl; peniaTh NpakTUIeCKUe 3a/1a4u, CBI3aHHBIE C HAX0XKJICHUEM I€OMETPUUECKUX
BEJINYMH.
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TemaTnuyeckoe MJIAaHUPOBaAHHUE

Tema ypoxa

Mertoa koopauHAT B IpocTpancTBe. 10 yacos

1 | [IpsmoyrosbHAs cucTeMa KOOPAWHAT B MPOCTPAHCTBE. BBOMHBIN HHCTPYKTAX MO TEXHHUKE
0e30MacHOCTH.

2 | KoopauHats! BeKTOpa, NeicTBHS ¢ BeKTOpaMu. WHCTPYKTaxK 1O TEXHUKE Oe30MacHOCTH Ha pabodeM
MecTe.

3 | CBs3p MEXIY KOOPIWHATAMU BEKTOPOB M KOOPJAMHATAMH TOYEK.

4 | Ilpocretimiye 3a1a4u B KOOPAUHATAX.

5 | KonrponbHas pabora o Teme «KoopAHHATH TOUKH U KOOPAWHATHI BEKTOPay.

6 | Yrom mexnay Bekropamu. CKansspHOE TPOU3BEICHIE BEKTOPOB.

7 | Beruncnenue yrioB Mexay MPSMBIMU U TNIOCKOCTSIMHU.

8 | Pabota Hax mpoektom: «lleHTpabHAs U oceBasi CHMMETpUs. 3epKallbHAs CHMMETPHS U
MapaJuIeNbHbIA IEPEHOCY.

9 | 3ammra IpOEKTOB.

10 | KonrponwsHas pabota 1o Teme « CKalspHOe IPOU3BEICHHE BEKTOPOB. [IBIKEHUSD.

Crenenu u kopHu. Ctenennble pyHKnuM, 12 yacos

11 | TTonsTHe KOpPHS N-0l CTEMEeHU U3 JCHCTBUTEIBHOTO YHCIA.
12 | Tlonarue KOpHS N-Oif CTENEHU U3 ACHCTBUTEIBHOTO YHCIA.
13 | ®ynkumm y = "Vx , ux cBoiicTBa i rpaduKm

14 | Oyuxmmm y = "Vx.

15 | CroiicTBa KOpHS N-0if cTENEHH.

16 | IIpeoOpa3oBaHKe BhIpAKECHUH, COACPKALIUX PATUKATIbBI.

17 | IIpeoOpa3oBaHue BEIpRKEHHUM, COAEPKAILUX PATUKAIIBI.

18 | O6oO0IeH e TOHATHS O TIOKa3aTelle CTENeHN

19 | CreneHnble PyHKINUH, UX CBOHCTBA U rpaduKu
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20

CrenenHas (yHKUuS.

21

O606HI€HI/IG TCMBI ((KOpCHB N-0i1 CTCIICHU U3 I[eﬁCTBHTeJ'IbHOFO qucyian.

22

KonrtponbHas padora mmo teMe «KopeHb N-0if CTeeHN U3 MECHCTBUTEIHLHOTO YHCTIaN.

Huaueap, konyc, map. 12 yacos

23 | IlousiTre HUIMHAPA

24 | Tlnomnia s MOBEPXHOCTH IIHH/IPA.

25 | IonsTue KoHyCa

26 | Ilnomane MOBEPXHOCTH KOHYCA.

27 | YcedeHHBIN KOHYC.

28 | Cdepa u map. YpaBueHue chepsl.

29 | B3anmuoe pacnonoxeHue chepsl U MITOCKOCTH.

30 | KacarenbHas ImI0CKOCTh K chepe.

31 | ITnomrank chepsl.

32 | Pelenvie 3a1a4 Ha MHOTOTPAaHHUKH, [IUIHHIP, KOHYC U I1ap
33 | O606menue Tembl « lumrHIp, KOHYC, MAp».

34 | KouTponbHas pabota 1o teme «L{uinuap, KoHyc, map.

Moka3aTeabHas u Jorapupmuyeckas pynkuum, 20 yacon

35 | IokazarensHast GyHKIHS.

36 | IlokasarenpHBIE YpaBHEHUS.

37 | Ioka3arenbHBIE YpaBHEHUS U CUCTEMbI ypaBHEHHH.

38 | IlokazarenbHbIC HEPABEHCTBA.

39 | Pemienue ypaBHEHMIA, CUCTEM yPaBHEHUI U HEPABEHCTB.
40 | KonrponbHas pabota no Teme «[lokazarensHast HyHKIIANY
41 | Tlonstue norapudma

42 | Jlorapudmuueckasi QyHKIHSA.

43 | Cpoiictsa JlorapumMoB.

44 | CpoiicTBa torapucmMoB.
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45

Jlorapudmudeckre ypaBHEHHSI.

46 | JlorapudmMudeckue ypaBHEHHSI.

47 | KontpoarHas pabota mmo teme «Jlorapupmudeckast QyHKITAI

48 | JlorapudmMuieckue HEpaBEHCTBA.

49 | JlorapudMuuecKrue HEPaBEHCTRA.

50 | Ilepexon kK HOBOMY OCHOBAHHUIO JIOTapuQma.

51 | Yucno e. Oynkuus y=e*

52 | HarypanbHhbiii torapudm. @yukmus y=InX, ee cBoiicTea, rpaduk, aubdepeHmpoBaHue.

53 | IloBTopenue u o6obmmenne Temnl «/{nddeperipoBanne moka3zaTeTsHON U JIOTAPHPMIIECKON
GyHKIHID.

54 | KonTtponbaas pabdorta o teme «/{nddepennumpoanne moka3zaTelIsHOU U JIOTapUPMHIECKOMN

GyHKIHI.

IlepBooOpa3Has u uHTErpaJ, 6 4acos

55 | IleprooOpa3nas. Tabnuia nepBoOOpa3HbIX.

56 | OnpeneneHHbII HHTETPAT

57 | BeluncneHue WHTETPaoB.

58 | IIpumeHeHre HHTErpajia MPH HAXOXKICHUH TUTOMAaAeH Guryp.
59 | O6o0menue Temsl «llepBooOpasHas U UHTETPAI».

60 | Kourponbhas pabora «I[lepBooOpa3Has U MHTErpa».

O0BLéMBI Te1. 20 yac

61 | IlonsTHe 0OBEMA.

62 | O0OBEM MPAMOYTOIBHOTO MapaljieICuIIe a.

63 | OOBEM mpsIMOI TPU3MBI

64 | Pemrenue 3a1a4 Ha HAXOXKJIEHHE 00BEMA MPAMOI TIPU3MBI.

65 | O0BEM nmIUHIpAa.

66 | Pemrenue 3ama4y Ha HaXOXJIeHHE 00BEMA IMITUHIIPA.

67 | OOBEM HaKIOHHOH MPHU3MBI.

68 | O0bém nupamuabl. [TOBTOPHBIN MHCTPYKTAXK IO TEXHUKE 0€30IaCHOCTH.
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69 | O0BEM KoHyCa.

70 | Pemrenue 3a1a4 Ha HaXOXKJIeHUE 00BEMA TUPAMUJIBI U KOHYCA.

71 | KonTponbsHas pabota o TeMe «OO0BEMBI TE.

72 | O0Bém mapa.

73 | O0BEM MIAPOBOTO CErMEHTA, IIAPOBOTO CJIO0s, IIIAPOBOI0 CEKTOPA.

74 | Pemrenune 3amay Ha HaxXOXKIeHHE 00BEMA TITapa M €ro YacTew.

75 | Ilmomaas chepsl.

76 | Pemrenue 3ama4y Ha HAXOXKIEHHUE TIIOMIAN CEPHI.

77 | O6061menne TeMbl «O0BEMBI TEI

78 | KonrponbHas pabora o Teme «O0bEM 1I1apa U miiomanb cheph».

79 | Pabota Hag nmpoekToM 1o TeMe «Tema BpameHus»

80 | 3amuTa mpoekTa

JJ1eMeHThI MAaTEMAaTHYECKOH CTATUCTHUKH, KOMﬁHHaTOpHKH H TEOPUHU BEPOATHOCTH, 8 yacos

81 | Cratuctuueckas 00pabOTKa JaHHBIX.

82 | Ilpocrteiinue BEpOSITHOCTHBIC 3a/1a4H.

83 | Pemenue 3a1a4 Ha HAXOXK/IEHHE BEPOSTHOCTH.

84 | Coueranus u pa3MeIeHusl.

85 | ®opmyna buHoma HeroToHa.

86 | CnyuaiiHble COOBITHS U UX BEPOSITHOCTb.

87 | Pabora Hax mpoeKToM «DJIEMEHTHI TEOPUH BEPOSTHOCTID).

88 | 3amura mpoekra.

YpaBHeHnus u HepaBeHcTBa. CrcTeMbl YpaBHEHMI U HEPABeHCTB, 16 yacoB

89 | PaBHOCMIIBHOCTD YpaBHEHHH.

90 | 3amena ypasuenus h(f(x))=g(f(x))ypaBueruem f(x)=Ff(x)

91 | Metox pa3noxKeHus: Ha MHOXKHTENN

92 | MeTtoz BBeIeHUS] HOBOM ITEPEMEHHOM

93 | dyukuKHOHATBLHO-TPAGUIECCKHII METOT
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94

Pemenue ypaBHeHM

95 | Pemenue HepaBEHCTB C OAHOW NEPEMEHHOM.

96 | CucTeMbl H COBOKYITHOCTh HEPABEHCTB

97 | CucTeMbl U COBOKYITHOCTh HEPABEHCTB

98 | YpaBHeHUS U HEPABEHCTBA C JIByMs TICPEMEHHBIMH.

99 | Cucrembl ypaBHEHHH.

100 | Cucrembl ypaBHEHHH.

101 | YpaBHEeHHS 1 HEPABEHCTBA C TTAPAMETPOM.

102 | YpaBHeHHS U HEPABEHCTBA C TTAPAMETPOM.

103 | O6oOmieHue TeMbl «YpaBHEHUS U HEPABCHCTBY

104 | KonTponbHas paboTa o Teme «Y paBHEHHsS 1 HEPaBEHCTBA

IHoBTOpeEnue , 32 yaca

105 | Yrusl, cBsI3aHHBIE C OKPY>KHOCTBIO
106 | Otpe3ku, CBI3aHHBIE C OKPYKHOCTBIO
107 | Pemenune TpeyroisHIKOB

108 | ITnomans TpeyroJbHHUKA

109 | [Inomanu puryp

110 | Pemienue iiaHUMETPUICCKHUX 3124
111 | O606menue Tembl «llnanumeTpus»
112 | [Ipsimast ¥ TUIOCKOCTPH B TIPOCTPAHCTBE
113 | MHororpaHHUKH

114 | Tena BparieHus.

115 | [lomoOwe Ten

116 | Haxoxnenue o0beMOB

117 | HaxoxaeHue rmomiaiei IoBepXHOCTH
118 | O606meHne TeMbl «CTepeoMeTpHsD»
119 | CremneHu u KOpHH
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120

CreneHHbIE YpaBHEHHSA

121 | Iloka3aTeNbHbIC ypaBHEHUS.

122 | JlorapupMudeckre BbIpaXKeHHU.

123 | JlorapudmMudeckue ypaBHEHUSI.

124 | IlepBooOpa3Has ¥ HHTErPaj

125 | Teopust BEpOSITHOCTH.

126 | YpaBuenus

127 | HepaBenctna

128 | TekcroBble 3amaun.

129 | UroroBasi KOHTpOJIbHAS paboTa

130 | Utorosast KOHTpOIBbHAS paboTa

131 | AHanu3 pe3yJbTaTOB KOHTPOJIBHOU paboThI
132 | [ToaroroBka K UTOrOBOM aTTeCcTalluA
133 | [ToaroroBka K UTOrOBOU aTTECTALIAN
134 | IToaroroBka K UTOTOBOM aTTeCTalluA
135 | [ToaroroBka K UTOTOBOM aTTeCTalluA
136 | [ToaroroBka K UTOrOBOM aTTECTALNU
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaremaTtuka: anrebpa M Hayalla MaTEeMaTHYECKOrO aHaiu3a, reomerpus. Anrebpa u
Hayayia Maremarmdeckoro aHamm3a.l0-11  xmaccel.  Y4YeOHMK JId  yYamIuxcs
o0mieo0pa3oBaTeIbHBIX OpraHu3anuii (6a3oBeiil ypoBeHs). B 2 w.U.1 / A.I'. MopakoBu4 ,
[1.B.CemeHoB - 9-¢ usn., crep. - M.: Muemo3una, 2020. — 448 c.: .

e MaremaTuka: anredpa U Hauajza MaTeMaTU4YECKOro aHanu3a, reomerpus. ['eomerpus. 10-
I1xmaccer:  yue0. st oOmieoOpazoBar. opraHu3anuid: 0a3oBbId W MPOQUI. YPOBHH /
[JI.C.Atanacsa u np.] — 9-¢ m3a. - M.: IIpcBemenue, 2021. — 287c..un. — (MI'Y -
IIKOJIE).

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Temartuueckoe mnanupoBanue no Mmartemaruke: 10-11 xmaccel.: Ku. gna yuurens / Cocr.
T.A.Bypmucrposa- M.: IIpocsemmenue, 2010.

I'eometpus 7- 11 kiaccel: pa3BepHyTOE TeMaTH4YeCKOe IUIaHupoBaHue. ba3oBbIil yPOBEHb.
T.A.CanoBa —Bonarorpaz.: «Yuutenby», 2012

N3zyuenue reomerpun B 10-11 kiaccax. Metoauueckue peKOMEHIAINUN: KHUTA JJIs yauTens /
Caaksan C.M., B.®.byry3os- M.: [Ipocsemenue, 2004.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edso0.ru
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