MUHHCTEPCTBO ITIPOCBEIEHUS POCCHIICKON ®EAEPAIINN

{
:
: [BOY «Bearopoacknii miskenepnLiii wwoueckni ANuei - HHTepua:
M
)
PACCMOTPEHO COIJIACOBAHO 1hf’Tl_‘:!EF"IﬁH,]IL’El_l"izf!

Ha 3acepanun MO _,r"f FaMecTHTE b AHPEKTOPA
['BOY "Bearopoickuii ITBOY "Benroponckuit
HHKEHEePHBIH WHKEHEPH bl
IOHOIIECKHit HIed- IOHOIIECKHH THUEH-

MHTEpHaT" wHTepHaT"

_M SHpoms C. C. xé ~ Epemuna H. B, — _."'t Byanpagjer H. H.

or 3 agryera 2023 1.
[puxas Ne 470

[potokon Nal
o 31 apryera 2023 T

or 3] amrvera 2023 ¢

PABOYAS TPOI'PAMMA
(ID 3114805)

yuedHOro npeaMera «AArebpa u HaAYAIA MATEMATHHCCKOTO AHAINIA,
bazosblii ypoBeHb»

ans obyuaroumxes 10-11 knaccon

r. Bearopoa 2023




MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Haudala MaTeMaTHYECKOTO aHAJIH3a»
aJlalTUpOBaHa AJIs 00Y4aloIUXCsA C OrPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10pOBbsl (HapylIeHHE
OTIOPHO-/IBUTATEIILHOTO aIllapaTa) C Y4e€TOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH, HX
BO3MOXXHOCTEH U OrpaHUYEHH, 00yCIOBICHHBIX JIBUTaTEIbHBIMHU HAPYILICHUSIMH.

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs st oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro oOuero odpazoBaHMs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMH, MPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHIO, U
TpaguIMiA poccHiickoro oOpaszoBaHus. Peanu3anust mporpamMMbl 00eclieuMBaeT OBJaJICHUE
KJIFOYEBBIMM KOMIIETEHLIUSIMHU, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHS U HEHNPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOIO M IO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIUXCSI.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauvana MareMaTHYeCKOrO aHalU3a» SBJSIETCS OJHMM M3 Hambosee
3HaYMMBIX B MPOTpPaMME CTapIleil IIKOJbI, MOCKOJIBKY, C OJAHOH CTOPOHBI, OH OOeCIeuynBacT
UHCTPYMEHTAIbHYIO 0a3y A M3y4eHHs BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHHE Yy4allluXcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUS KypCOB MH()OPMATHKH, OOIIECTBO3HAHUS, CTOPUH, CIOBECHOCTH.
B paMkax gaHHOTrO Kypca yJaliuecs OBJIaJeBal0OT YHUBEPCATLHBIM S3bIKOM COBPEMEHHOM HAayKH,
KOTOpas (POpMYJIHPYET CBOU AOCTHIKEHHS B MaTEMaTU4ECKOM (popme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOro aHAJIM3a 3aKJIa/bIBAET OCHOBY ISl YCIIEHUIHOTO
OBNIQJICHUSl 3aKOHAMH (U3UKH, XUMHUH, OWOJIOTUH, TIOHUMAaHHS OCHOBHBIX TEHJICHIMN
HSKOHOMHKH U OOIIECTBEHHOM >KHU3HHU, MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX ITH(PPOBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSAX, YBEPEHHO UCIOJIb30BaTh UX B MOBCEIHEBHOU kHU3HHU. B TOXeE
BpeMsl OBJIaJICHUE a0CTPaKTHBIMU U JIOTUYECKH CTPOTMMHM MAaTEMaTHYECKUMHU KOHCTPYKLMSIMHU
pa3BUBaeT yMEHUE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKACHUS,
UCITIOJIb30BaTh O00OOIIEHHE M KOHKPETHU3alWio, abCTparMpoBaHuWE M AaHAIOTHIO0, (HOpMUpPYET
KpPEaTUBHOE U KPUTHUYECKOE MbIILIEHHE. B Xo/e u3ydyeHus anreOpbl 1 Hayall MAaTEMaTHYECKOTO
aHauu3a B CTaplleil LIKOJie ydaluecs MOJy4aroT HOBBIM OIBIT PELIEHUs NPUKIAJHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUST ~MaTeMaTHMYeCKHMX  MOZENeH  pealbHBIX CHTyalud W
UHTEPIpPETallMd TOJXYYEHHBIX pEIICHHH, 3HAKOMATCA C MpUMEpPaMH MaTeMaTHUECKUX
3aKOHOMEPHOCTEH B NPUPOZAE, HAyKe M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaT€MaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnanaer 3HaUMTENbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbI MaTepuall, cocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS,
TaKk ®W depe3 crnenupuKy ydeOHOH JACATENHHOCTH, TpeOyIomel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJO/DKUTEIIbHOM KOHLEHTpallMM BHHUMAaHUS M OTBETCTBEHHOCTH 32
MIOJIyYEHHBIN pe3ysbTarT.

B ocHoBe meronmuku oOyueHus anreOpe M HadajdaM MaTEMaTHYeCKOrO aHalIM3a JICKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOIO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTenbHO-MeToAuuecKue JUHUU: «YHucrna u BblYMCHCHUS», «DYHKUUUM U TpaduKmny,



«YpaBHeHUs U HepaBeHCTBa», «Hadana maremarnueckoro aHanusa», «MHOXKECTBA U JIOTHKa».
Bce ocHOBHBIE COAEPKATETBHO-METOANYECKUE JIMHUM HU3Y4arOTCS HA IMPOTSKEHUM JBYX JIET
o0y4yeHHs B cTapiieil HIKOJe, eCTECTBEHHO JOMONHSSA APYr Apyra M TOCTENEHHO HACBIIIAsCh
HOBBIMH T€MaMM M pasfenaMu. JlaHHBIM Kypc SBISIETCA MHTEIPATUBHBIM, ITOCKOJIBKY
o0bemuHAET B cebe CcoaepKaHWE HECKOIbKUX MaTeMaTHYeCKUX JTUCUUIUIAH: anredpa,
TPUTOHOMETPHSI, MATEMaTUUECKHUI aHaIN3, TEOPHsI MHOXKeECTB U 1Ip. [1o Mepe Toro kak yyamuecs
OBIIa/ICBalOT BcE Oojee MIMPOKUM MaTEMaTHUECKUM alIapaTroM, Y HHUX IOCIIE€A0BAaTEIbHO
(GopMHpyeTCsl M COBEPILEHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pealbHON
CUTyalluM, NPUMEHATh 3HAHU, MOIy4YeHHbIE B Kypce «Anredpa M Hayala MaTeMaTH4eCKOro
aHanmu3a», S pEIIeHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUECKOW 3ajauu, a
3aTeM UHTEPIPETUPOBATH MOTYYEHHBIN Pe3yibTar.

CopepxarenpHO-MeTONMYECKAass  JMHUA — «Yuenma WM BBIUKCICHMS» — 3aBepLIacT
(opMHpOBaHNE HaBBIKOB HCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAyaTo B
OCHOBHOH mIKoJie. B cTapiieii mkose ocoboe BHUMaHHUE yAenseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIONIMX B ceOs MCIOJIb30BAaHMUE Pa3IMYHBIX (OPM 3amUCH
JNEUCTBUTEIIBHOTO YHCJIA, YMEHHE PpAalHUOHAIBHO BBINOJHATH JEHCTBUSA C HHUMH, Jelarhb
IOPUKUIKY, OLIGHHWBaTh pe3yapraT. OOydaromuecss TMOMy4aloT HaBbIKM NPHOIMKEHHBIX
BBIYMCIICHUM, BBINOJHEHHUS NEHCTBUH C 4YHCIaMM, 3alUCAHHBIMA B CTaHIApTHOH Qopme,
MCII0JIb30BaHUSI MAaTEMAaTUUECKNUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

JIluHus «YpaBHEHMsI M HEPAaBEHCTBA» PEAIM3yeTCsl Ha MPOTSHKEHUM BCEro OoOydyeHHs B
CTapuiel WIKOJIe, IIOCKOJIBKY B KaXKIOM pasfelle NporpaMMbl IPELyCMOTPEHO pEIICHUE
COOTBETCTBYIOLIMX 3a7a4. OOyyaromuecs OBJIaeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LETbIX,
palnMoHaNBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUIECKUX
YPaBHEHHI, HEPABEHCTB U UX cucTeM. [loydeHHbIE yMEHMS HCIIOJIB3YIOTCA IIPH UCCIICJOBAHUH
(GyHKLIUH C TOMOILIBIO IMPOU3BOAHOM, PELICHMM NMPUKIAAHBIX 33aJad U 3ajad Ha HAaXOXKAECHUE
HanOOJBIIMX U HAUMEHBIINX 3HauUeHUH (yHkuuu. JlaHHas copepkaTenbHas JMHUS BKIIOYACT B
ce0s1 Takke (QOPMHUPOBAHME YMEHHUH BBIIOJIHATH PAcUEThl 1O (GopMysnaM, NMpPeoOpa3OBaHU
LENbIX, PAlMOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHMX BBIPAKCHUH, a TaKkKe
BBIPOKEHUI, COAEp)KaIllMX CTENEeHU U Jjorapu@mel. brarogaps n3ydeHuro anredpanyeckoro
MaTepHaia MpOUCXOAUT JalibHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKM JAEAYKTUBHBIX pacCyXICHHUU, pabOThl C CHUMBOJBbHBIMH
(dopmMaMu, IPEACTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQEKTUBHbIC HHCTPYMEHTHI JJIs1 PEIIECHHsI IPAaKTUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajja4, HarIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxatenbHo-MeToanYecKast TUHUS «DYHKIUU U TpapUKH» TECHO NepeIuieTaeTcs ¢
JPYTMMH JIMHUSMH Kypca, IIOCKOJIBKY B KakOM-TO CMBICIE 3aJaéT IOCJIENOBATEIbHOCTD
U3ydeHuss Mmarepuana. V3ydeHwe CTEnmeHHOH, IOKa3aTelbHOW, JIorapu(PpMUUYECKONH u
TPUTOHOMETPUUYECKUX (DPYHKIMH, MX CBOHCTB M TpadUKOB, HCIOJIb30BaHHE (QYHKUUN I
pelieHus 3a1a4 M3 JPYruxX Y4eOHbIX NPEIMETOB M PeajbHOM >KU3HM TECHO CBA3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK U C PEIIEHUEM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHHE yJenseTcss (GOPMHUPOBAHUIO YMEHHUS BbIpakaThb (OPMYIAMU 3aBUCUMOCTH MEXKAY
pa3IMYHBIMU  BEJIMYMHAMH, MCCIEIOBATh IMOJNy4YCHHblE (DYHKLIUHU, CTPOUTh HX TIpaduKu.
Marepuan 3TOM COACP/KATEIBHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUHM M HAaBBIKOB,
NO3BOJISIOIIMX ~ BBIPAXKaTh 3aBUCHUMOCTH MEXJy BEJIMYMHAMH B  DPA3IM4HON  (opme:
AHAJTUTUYECKON, TpaduyecKo U CclIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO



AITOPUTMUYECKOTO  MBIIIJICHUS, CIHOCOOHOCTH K  OOOOMICHWI0O M  KOHKPETH3AIIWH,
HCITOJIB30BAHUIO aHAJIOTHH.

CopnepxarenpHast muHus «Hagyama mMaTeMaTHyecKoro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacHIMpHUTh KPYT Kak MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYITHBIX 00YyJaroIumcs, y
KOTOPBIX TMOSBIISICTCS BO3MOXHOCTh UCCIIEAOBATh U CTPOUTH rpaduku QYHKIMH, ONPEIeIsaTh UX
HaI/I6OJ'H>H_II/Ie U HAUMCHBIINEC 3HAYCHUA, BbIYUCIATH IIJIOIIaAN q)Hpr nu OG’béMBI TCJI, HAXOOUTb
CKOPOCTH U YCKOpPEeHHs TpolieccoB. JlaHHas coaepkaTelbHas JIMHUAS OTKPHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOCHHSI MaTeMaTHYECKUX MOJEICH pEabHBIX CHUTYalluid, HaXOXXICHUS
HaWJIy4dIIero PEIIeHUs] B TPHUKIATHBIX, B TOM YHCJIE COIMATIbHO-DKOHOMHUYECKHX, 3a/ladax.
3HAKOMCTBO C OCHOBAMHM MaTeMAaTHYECKOTO aHAIH3a CIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 ¥ KPEaTUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHUH pacroO3HABATh
MIPOSIBJIICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHKE U HCKyccTBe. OOydarommuecsl y3HAIOT O
BBIJIAIONIUXCSl pe3yJbTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKH KaK HayKd, M HX
aBTOpax.

CogepxaTtenbHO-MEeTOAUYECKass TUHUSL «MHOXECTBa U JIOTHKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPHH MHOXKECTB. Te0peTUKO-MHOKECTBEHHBIC MPECTaBICHUS MPOHU3BIBAIOT BEChH
KypC IIKOJIPHOW MaTeMaTUKH M TpeajararoT HanboJyiee YHUBEPCATbHBIN S3BIK, O0BEIUHSIIOIINIA
BCEC pa3;nem>1 MaTeéMaTuknu " eé HpI/I.HO)KeHI/II\/'I, OHHN CBSA3BIBAKOT paSHI:Ie MAaTEMAaTUYCCKHUC
JOUCHUIIJIIMHBI B C€AHWMHOC IICJI0C. HOE)TOMy BaXXHO OaThb BO3MOXHOCTH I_HKOJ'IBHI/IKy IIOHUMATh
TEOPETHKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MAaTeMaTHKU U HCIOJIb30BaTh €ro IS
BBIPKEHHS CBOMX MBICIICH.

B kxypce «Anrebpa u Havama MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS, KOTOpbIE MPU3BaHBI CHOPMHPOBATH HABBIKM MOCTPOCHHS
MoJIeNIel peabHBIX CUTYyaIlui, UCCIEIOBAHUs 3THX MOJEIICH C IMOMOIIBIO arapara anreopsl u
MaTEeMaTUYeCKOT0 aHan3a W WHTEPIpETAlMHd TOJYyYEeHHBIX pe3yJabTaToB. Takwe 3amaHus
BIJICTCHBI B KX/l M3 Pa3felioB MPOrpaMMbl, MOCKOIBKY BECh MaTepual Kypca MIUPOKO
I/ICHO.HBSYGTCSI JUIA peH_IeHI/IH HpI/IK.HaI[HBIX 3ada4. HpI/I peH_IeHI/II/I peaanblx HpaKTI/I‘ICCKI/IX 3a1a4
ydamuecs ~ pa3BHBAIOT  HAOMIOAATENIBHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJIb30BaTh AHAIOTHIO, 0000MATh W KOHKPETHU3UPOBATH IIPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUS NPUKIAIHBIX 330ad OpraHU3yercsl B
mpolecce U3y4eHus BCEX TEM Kypca «Anredpa U Hayalla MaTeMaTUYeCKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yuebHOM miaHe Ha U3y4YeHHE Kypca anreOpbl ¥ Hayall MaTEeMaTHYECKOro aHaJIn3a Ha 0a30BOM

YpOBHE OTBOJMTCS 2 yaca B Henemo B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
rona ooyuenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BIYMCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoAndeckue Apodbu. ApudmMerhdecKue Omepaludd C  PAlHMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpuMeHeHune ApoOeil W TPOIEHTOB I PEUICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTpACiIel 3HAHUN U PeaTbHON KU3HHU.

JleiicTBuTenpHbIe yKcna. PalyoHanbHble U MppalMOHAIbHBIE YMCIa. ApHU(pMETHYECKHE
oTepaIuu ¢ ACUCTBUTEIbHBIMU YuciIaMu. [IpuOnmkEéHHbIC BBIYUCIICHUS, TIPABIIIA OKPYTIICHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenens ¢ menbiM mokasareneM. CtanmapTHas ¢opma 3amucy JACHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanne moaxonsiel ¢GopMbl 3amucH  JEHCTBUTENBHBIX YHUCEN JUIS PEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypanbHOW cteneHu. [lefictBus ¢ apudmeTHdaecKuMu
KOPHSIMH HAaTypaJIbHOM CTEIEHHU.

CuHyc, KOCUHYC ¥ TaHT€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTAHI€HC
YHUCJIOBOr'O apPryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUSI.

[IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIpAKCHUU. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMybI.

YpaBHeHue, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pelmieHne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemienue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 33Jad W 3aJad W3
pa3nuyHbIX 00JacTeil HayKH U peatbHOM KU3HU.

DOyHKUUM 4 rpapuku

Oynknus, crocoosl 3ananus yakiuu. ['padux ¢pynknuu. Bzaumuo oOpaTHbie pyHKITUN.

OO6nacth onpeeNneHnss 1 MHOXKeCTBO 3HaueHuid Gynknuu. Hymu dyakuun. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHass (pyHKIHMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiictBa u rpaduk.
CgoiicTBa u rpaduK KOpHS N-0i1 CTETICHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOr'0 APryMEHTA.

Havana maTemMaTnueckoro aHajamsa

ITocnenoBaTeNnbHOCTH, CHOCOOBI  3aJaHMs  IOCJeIOoBaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIBbHOCTH.

ApudmeTrndeckass W TreoMeTpudYeckas  mporpeccud. beckoHeyHO — yObIBaroIias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW IMPOTPECcCHH.
@dopMyna CIOXKHBIX IPOLEHTOB. Vcrnosb30BaHME MPOrpeccuu Uil pElIeHUs pealbHBIX 3adad
MIPUKJIAHOTO XapakTepa.

MHo:xecTBa U JIOTHKA



MHoOkecTBO, onepanuu Haj MHoOxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrrmapara [Jid ONUCAaHUA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
peIIeHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

HatypanbeHble u niensie uncina. [Ipu3Haku AeIMMOCTH HEbIX YHCEIT.

Crenens ¢ pallMOHAIbHBIM Moka3areneM. CBOMCTBA CTENIEHHU.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHbIE JOTapU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIINX JTOTAPUPMBI.

[IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALINX CTEIICHH C PAllHOHAIBHBIM [TOKAa3aTeJIeM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PeleHue NpukiIajHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPABHEHUMN.

CucTembl 1 COBOKYITHOCTH PallHOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DOyHKUUM U rpapuku

Oynaknus.  [lepuogmveckne  Qyaknuu. [IpoMeXKyTKH  MOHOTOHHOCTH  (DYHKITWH.
Makcumymbl 1 MUHUMYMBI GyHKIMH. HaunOonbliee ¥ HauMeHblIee 3HAYeHHE (DYHKUIHMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaUKH.

[TokazaTenpHas u orapudmudeckas yHKIIUN, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanne rpadukoB PyHKITUN T pEIICHUS] ypaBHECHUH U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN 71 WCCICTOBAHHS MPOILECCOB U 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hayana maTemMaTH4yecKkoro aHajaimsa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB JIJIsl pELICHHs] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 pU3MUECKUl CMBICI TPOU3BOAHOI.

[IpousBoaHbie 3meMeHTapHBIX (QyHKIUH. DOpMyIIBl HAXOXKICHUS MPOU3BOIHOW CYMMBI,
MPOU3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumMeHeHne MpOU3BOIHON K MCCIEAOBAHUIO (PYHKIIUHA HA MOHOTOHHOCTH U 9KCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAaMMEHbBIET0 3HaUCHHUS (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre NpPOM3BOAHOM Ul HAXOKAEHUS HAWIYYILEro pEIIEHUs B NPUKIATHBIX
3aja4ax, Js ONpeesIeHUs] CKOPOCTH IMPoLecca, 3a1aHHOT0 (GOpMYIIOi WU TpapuKOM.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMerpuyeckuii W (U3MYECKUN CMBICI. BblumcieHne uHTErpana Mo
¢dopmyne Herorona—IJlelioauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro mpeamera «MaTemaTHka» JODKHO oOecrednBaTh JOCTHKCHHE Ha
YpOBHE CpelHero ooumero o0pa3oBaHUs CJEAYIOUIMX JUYHOCTHBIX, METAlpPEAMETHbIX W
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Ppe3y/ibTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'pasxnaHcKO€ BOCIIUTAHMUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMHU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBAa, MPEACTaBIEHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO O0OIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOI Ipa)K1aHCKOW MACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM K JOCTHUKEHUSIM
POCCHUMCKHX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAaHMEM JyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBEACHMS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyIYILETO.

DCTEeTU4ECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOIIEHHEM K MHpPY, BKJIIOYass OCTETUKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7adv, pEIICHUH, pPacCyXIAEHUW; BOCIHPUUMYHBOCTBIO K
MaTEMaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOro M Oe3omacHOro oOpas3a YKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 30pPOBBIO
(3mopoBoe mMHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, peryisipHas (Qusnueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03A0POBHUTEIHHON
JEATEIBbHOCTBIO.

TpynoBoe BoCIUTaHHE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IHMYHBIM
chepam mpohecCHOHATBLHON JeATebHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYeCcKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSHKCHUHM BCEM JKU3HHM, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelIeHUN MPaKTUYECKUX 33]1a4 MaTeMaTUYECKON HaIIPaBIC€HHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIMSHUS COIHAJILHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHOM CpEeIbl, OCO3HAHUEM



JI00AaNbHOTO  XapakTepa AKOJOTMYECKUX  MpoOjeM; OpUeHTaluell Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU VIS PEelICHHs 3a/1ad B OOJIACTH OKpYXKAloIIeH Cpelbl, TUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJICACTBUN ISl OKPYXKAIOLIEH CPEBI.

[{eHHOCTH HAay4YHOTO ITO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MaTeMaTHYECKOM HayKH Kak cepsl
YEJI0BEUYECKOU NEATENIBHOCTH, TANOB €€ Pa3BUTHU U 3HAYUMOCTH JUIS Pa3BUTUs LIMBUIN3ALINN;
OBJIQICHUEM SI3BIKOM MAaTEMATHKM W MAaT€MaTHYECKOW KYyJIbTYpOHM KaK CpPEACTBOM MO3HAHUSA
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh NPOEKTHYH) M HCCIEIOBATEIBCKYIO JI€ATEIbHOCTh
VHAWBHUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI y4eOHOTO mpenMeTa «MareMaTuka
XapaKkTepU3yIOTCS  OBJAJCHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUaMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — PecyIsmUHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBrle mornueckue nelCcTBU:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB,
MOHSATUI, OTHOIICHUH MEXIY MOHATHUSAMH; (POPMYyTUPOBATH ONpPENEICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IeH s
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIE;

® BBIABISTH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUMs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSAX; MpeajaraTb KPUTEPUW ISl BBISBICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCITYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIIFHO JIOKAa3aTeIhCTBA MATEMATHIECKUX YTBEPKIACHUN (TIPSMBbIC
U OT TMPOTUBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBO/IBI,

e BpIOMpaTh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX
KPUTEPHUEB).

Bba3oBrle nccienoBaTeIbCKUE OEHCTBUS:

® UCTOJB30BaTh  BONPOCHI  KAaK  HWCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
dbopMyIHUpOBaTh BONPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MpoodIeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OO0beKTa, SBICHUS, Ipoliecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;



® CaMOCTOATENIbHO  (opMynaHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKXKE BBIIBUTaTh MIPEANOIOKCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

e BBIIBIIATH AePULINTH MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJISi OTBETa Ha BOMNPOC U
JUISL PEUICHHUs 3aJ1auu;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HopM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TMPEACTaBIATE €€ B pa3IuuyHbIX (opMmax,
WITIOCTPUPOBATh rpaUuecKy;

® OIICHUBaTh HAJAEKHOCTh HMHPOPMALMHU IO CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvhvie KOMMyHUKAmMueHble Oelicmsus, obecneyusaiom cQopmuposaHHOCb

COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

Oobmenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMU M LEISIMHU
OOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOK TOYKY 3PEHUS B YCTHBIX HU
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs 0 X0y pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

e B X0JIe 00CYX/IEHHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl, TPOOIEMBI,
pemaeMoi  3aJayM, BbICKAa3blBaTh HJEW, HAICJIEHHbIE Ha TOMCK PELICHHS;
COIIOCTABJISITh CBOM CYXAEHUS C CYXKICHMSAMU JApPYTMX YYaCTHUKOB JIMANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIIHNIA; B KOPPEKTHON GopMe GopMyIHpoOBaTh
pa3HoIJIacusi, CBOM BO3PAKEHHUS;

® [IPEJCTABIATh PE3YJbTAThl PEIICHHs 3a/la4ul, SKCIIEPUMEHTA, UCCIIEJOBAHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IMpe3eHTAUud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

® [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHOH PaOOTHI
IOpU pelIeHWH Y4YeOHbIX 3a4ay; IPUHUMATh LE€JIb COBMECTHOH JeSITEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacHpeAeisTb BHIAbI padoT,
JIOTOBAapUBATHCS, OOCYXKJIaTh TPOLECC M pe3ynbTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

® y4YacTBOBAaTh B IPYNIOBHIX (hopmax paboThl (00cykaeHuss, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U MHBIC); BBINOJHATH CBOIO 4YacTb pabOTbl U KOOPAMHUPOBATH CBOU
JeUCTBUSA C IPYTHMU YICHaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B 00N
IPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoicio8bix

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTU.

Camoopranu3zanms:



COCTABJIATh IJIaH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMPATh CIOCOO pElIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM I[I03HABATENBbHON peQIEeKCHU KaKk OCO3HAHUS COBEpPIIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIpOLEcca M pe3ysbTrara PEIICHUS MaTeMaTH4eCKOU
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaThb COOTBETCTBHE pe3yjlbTaTa LEIHM W YCIOBUSAM, OOBACHATH NPUUYHUHBI
JOCTHDKEHUSI WIM HEIOCTUKEHUs pPE3yIbTaTOB JAEATEIBHOCTH, HAXOOUTh OIINOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro kypca «Ainredpa ¥ Hadana MaTeMaTHYECKOrO aHajIW3a» Ha ypOBHE
cpeaHero oouiero oopa3zoBaHUs JODKHO 00ECIeUMBaTh JOCTHIKEHHE CIENYIOIIUX MPEIMETHBIX
00pa30oBaTeNbHBIX PE3yAbTaTOB!

10 KUIACC

Yuciia 1 BLIYHCICHUA

OmnepupoBaTh HNOHATUSAMM: PALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, IPOLIEHTHI.

BoimmonuaTe apupmMeTHyecKre Onepalud C pPAlUOHAIBHBIMM UM JICHCTBUTEIBHBIMU
YHUCJIaAMHU.

BeinonHATe npuOMMKEHHBIE BBIYMCICHUS, MCIOJB3Ysl IpaBWia OKPYIVIEHUs, JeNaTh
IIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh NOHATHAMH: CTEIIEHb C LEJNbIM IOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
JeMCTBUTENIFHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; UCIIOJIBb30BaTh MOAXOIAIIYI0 (opMy
3allACU JCUCTBUTEIBHBIX YUCEIN Ul PEILICHUS MPAKTUYECKUX 3a[a4 U IIPEJICTABICHNS JaHHBIX.

OnepupoBaTb TNOHATHUAMH: CHHYC, KOCHHYC UM TaHI€HC IIPOMU3BOJBHOIO  YIJIA;
UCIIOJIb30BAaTh 3aKCh IPOU3BOJILHOTO yIJia 4epe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHAMH: TOXKICCTBO, YPAaBHEHHE, HEPABEHCTBO; II€JIOE, PAllMOHAIIBHOE,
MPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

Bomonuate  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUECKMX  BBIpQKEHMH M pemiarb
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeinonHATe npeoOpa3zoBaHus LEbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIEC THIIBI LIEIBIX, PAMOHAIBHBIX M HPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATH ypaBHEHMsI U HEPABEHCTBA Ul PELICHHUsS MAaTEMaTUYECKUX 3aJad U 3a1ad U3
pa3nuyHbIX 00JacTeil HayKH U peatbHOM KU3HU.



MonenupoBaTh peanbHble CHUTyallud Ha s3bIKe alureOpbl, COCTaBISATh BbIPAXKECHMUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa II0 YCJIOBUIO 3a/a4M, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DyHKIUM U rpadpuku

OnepupoBaTh NOHATUSAMU: (PYHKIHS, CTTOCOOBI 3aaHusl (PYHKIIMHU, 007IaCTh ONMpeaeICHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKIUH, B3AUMHO 00paTHBIE (PYHKIHH.

OnepupoBaTb MOHATUAMHU: UYETHOCTh W HEUETHOCTh (DYHKIMHM, HYIH (DYHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A pEIICHUS] ypaBHCHH.

Crpouth U 4yHuTaTh TpaQUKH JTUHEHHOW (DYHKIMM, KBaIPATUYHOW (DYHKIMH, CTETIEHHOU
(YHKLINU C LETBIM ITOKa3aTeNeM.

Hcnonb3oBarh rpaduku QYHKIUN IS UCCISAOBAHMS IPOIECCOB M 3aBUCUMOCTEH MPHU
pelIeHny 3a/1a4d U3 JAPYTUX y4yeOHBIX MPEAMETOB U pealibHOM KU3HM; BbIpakaTh (hopmyrnamu
3aBHCUMOCTH MEX/1y BETUUMHAMH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATHUSMH: TOCIEIOBATEIBHOCTh, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOTPECCHUH.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBaIOIasi TEOMETPHUECKas Iporpeccus, CyMMa
0eCcKOHEUHO yOBIBaOIIEH reOMETPUYECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Ncnonp30BaTh CBOMCTBA MOCIENOBATEIBHOCTER M MPOTPECCHI Uil PELICHHS pPEeabHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOKECTBO, OTEpAI[UN HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JiJIsl OMUCaHHs pealibHbIX MPOIIECCOB
U SIBIICHUH, IPU PELICHUH 33/1a4 U3 JPYTrUX YU4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATUSAMH: ONpPEENCHIE, TEOpPEMa, CIEICTBHE, T0KA3aTEIbCTRO.

11 KUIIACC

Yucsia v BEIYMCIEHUS

OnepupoBaTh MNOHATHAMHU: HaTypalbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHUE YUCIIA HA IPOCThIE MHOKUTEIN ISl pELIeHUs 3a/1a4.

OnepupoBaTh NOHITHEM: CTENEHb C PALIMOHATILHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE H HATYPAIbHBIE JIOTAPU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTEMEHW I TPEoOpa3oBaHUS BBIPAKEHUN, OIEPUPOBATH
MOHSATUSAMU: TIOKa3aTeIbHOE YpaBHEHHWE M  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpKAIIMX Jorapudmbl; OMEpUpOBaTH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
norapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

HaxoauTts penieHus npocTennx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEWHBIX YPaBHEHUHN U €€ PEIICHHE; UCIO0JIb30BaTh
CUCTEMY JINHEVHBIX YPABHEHUM U1 PEIICHMS IPAKTUYECKUX 3a/1a4.



HaxonuTe penieHust NpoCTEUIINX CUCTEM U COBOKYIMHOCTEMN pallMOHAIBHBIX YPaBHECHUN U
HEPABEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33]1a4H, UCCIEN0BATh TOCTPOECHHBIE MOJIEIIH C
HCIIOJIb30BAaHUEM arrapaTa anreopbl.

DOyHKUUH U rpapuku

OmnepupoBaTh MOHATUSAMH: MepUOAWYEcKas (YHKIHSA, NPOMEKYTKH MOHOTOHHOCTU
GYHKIMHA, TOYKHA KCTpemyMa (PyHKIMH, HauOoJiblllee W HaWMMEHbIIee 3HAYeHUs (PYHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl McceoBaHus QYHKINH, 3alaHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKU  [OKA3aTeNbHOW,  JIOrapu(MHUUYECKOW U
TPUTOHOMETPHUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPAWHATHOHM IUIOCKOCTH U MCIIOJIb30BATh
JUISl peLLIEHNs YPABHEHU U HEPABEHCTB.

N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonp3oBate rpaduku GyHKIMNA I8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH U3
JOPYTUX y4EOHBIX TUCIUIUINH.

Hayana maTemMaTHueckoro aHajimsa

OnepupoBaTb  NOHATHSAMM:  HENpepbiBHAA  (QYHKUHUSA; TNPOU3BOAHAS  (PYHKIHUU;
UCIIOJIb30BaTh T€OMETPUUYECKHM U (PU3UUECKUN CMBICT IPOU3BOTHOMN JJIsl pEILICHHs 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (YHKIHMM, BBIUUCIATH MPOU3BOJAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIHA.

Hcnonp3oBath MNPOM3BOAHYIO IUIs HUCCIEAOBaHHS (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThl UCCIEAOBAHM K IIOCTPOCHUIO TPa(HKOB.

Hcrnonb30BaTh NPOU3BOAHYIO Ui HAXOXACHUS HAWIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COI[UATbHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi M WHTETpal; MOHMMATh T€OMETPUYECKHHA WU
(¢u3nUecKuii CMBICT HHTErpaa.

Haxoauts nepBooOpa3Hble 35ieMeHTapHbIX (YHKIUH; BBIYUCIATH UHTErpai mo dopmyie
Herorona—Jleiiouuria.

Pemate mpukiiagHble 33a4, B TOM YHCJIE COLHMATBbHO-?)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeACTBAMU MaTEMaTHUECKOI0 aHAJIN3a.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos
Ne HaumeHnoBanme pa3aesioB u TeM DJIeKTpOHHBIE (M (poBHIe)
Kontpoabubie | IlpakTuyeckue
n/m NMporpamMMmsI Bcero o0pa3oBaTelibHBIE pecypChl
padoTsI padoTsI
MHoecTBa pariOHAIBHBIX U
1 JMEHCTBUTENBHBIX Yncell. PalHoHaIbHEIE 14 1 https://resh.edu.ru/subject/51/10/
YpaBHEHHUS 1 HEPABEHCTBA
o . .
2 YHKLIH 1 rpaguicu. CTeneH ¢ uessiv 6 https://resh.edu.ru/subject/51/10/
MOKa3aTeineM
A 7 n—oi . .
3 puueTHiICecKuii Kopenb N-0ii cTeneHn 18 1 https://resh.edu.ru/subject/51/10/
HppauronanbHble ypaBHEHUs 1 HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpUH. T pUTOHOMETPHUECKHUE 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
5 ITocemoBaTENEHOCTH U IIPOTPECCHI 5 https://resh.edu.ru/subject/51/10/
I 0600 .
6 OBTOP CHHE, ODODIIEHHE, CHETEMATHIAMA 3 1 https://resh.edu.ru/subject/51/10/
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanuecTBo yacoB DJ1eKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMblI Bcero Konrpoabupie | Ipakririeckie o0pa3oBaTeJibHbIE
padoThI padoThl pecypeaI
CreneHp ¢ paMOHANBHBIM ITOKa3aTeIIEM.
1 [okazarenbHas QyHkuus. I[lokazaTensHbie 12 1
YpaBHCHHUS M HEPABEHCTBA
Jlorapudmuyeckas QyHKIIHA.
2 Jlorapudmudeckre ypaBHEHHS U 12
HEepaBeHCTBA
Tpuronomerpuueckre GYHKIUN U UX
3 rpaduku. TpUroHOMETpHUYECKHE 9 1
HEepaBEeHCTBA
4 IIponsBognas. [IpumeHeHne npou3BoIHON 24 1
5 WnTerpan u ero npuMeHeHHSs 9
6 Cucremsl ypaBHEHHH 12 1
7 HarypanbHbie 1 1eTble Yrciia 6
3 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHIS 18 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxa

KoanuecTBO Yacon

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoTsI

Jara
U3ydeHus

DJIeKTpOHHbIE HH(POBbIE
o0pa3oBaTeibHbIE pecypchl

MHoecTBO, onepaluu Hajl
MHOecTBaMu. JlrmarpaMMel
Diinepa—Benna

https://resh.edu.ru/subject/51/10/

Panmonansusle yncia. OOLIKHOBEHHBIE U
ECATUYHBIC TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC MEPUOUIECKUE TPOOU

https://resh.edu.ru/subject/51/10/

Apudmernueckue onepanum ¢
panMoOHaIbHBIMU YUCIIAMH,
peoOpa30BaHMs YHCIOBBIX BBIPAKCHUI

https://resh.edu.ru/subject/51/10/

[IpumeHeHue apoOeit v MPOICHTOB IS
pelIeHus TPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciie 3HAHUW U peanbHOU
SKU3HU

https://resh.edu.ru/subject/51/10/

[IpumeHeHue apoOeit v MPOICHTOB IS
pelIeHus MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciie 3HAHUW U peanbHOU
SKU3HU

https://resh.edu.ru/subject/51/10/

JleticTBuTeNIbHBIC Yncia. ParnoHanbHEIC
Y UppanroHaIbHBIC YHCIIA

https://resh.edu.ru/subject/51/10/

Apudmernueckue onepanum ¢
JeHCTBUTEILHBIMY YUCIIAMU

https://resh.edu.ru/subject/51/10/

[TpuGmmKkEHHBIC BEIYUCIICHMSI, TPaBUIa
OKpYTJICHUS, IPUKUIKA U OLEHKA
pe3ynbTaTa BEIYHCICHHH

https://resh.edu.ru/subject/51/10/

ToxxaecTBa ¥ TOKIESCTBEHHBIE

https://resh.edu.ru/subject/51/10/




peoOpa3oBaHUs

10

VYpaBHEHUE, KOPEHb YPaBHEHUS

https://resh.edu.ru/subject/51/10/

11

HepaBeHCTBO, PCIICHUC HCPABCHCTBA

https://resh.edu.ru/subject/51/10/

12

MerTo HHTEpBAJIOB

https://resh.edu.ru/subject/51/10/

13

Pemenne 1iensIx u 1poOHO-
paIMOHANBHEIX YPaBHEHUI U HEPABSHCTB

https://resh.edu.ru/subject/51/10/

14

KonTponbHas paborta o teme
"MHOXeCTBa pallHOHATBHBIX H
JIEHCTBUTENBHBIX YUCell. PaninoHansHbIe
ypaBHEHUS U HEPABEHCTRB"

15

OyHKIUs, CIOCOOBI 3a1aHusl (PYHKITUH.
B3anMHO 0OpaTHbIe QYHKIINU

https://resh.edu.ru/subject/51/10/

16

I'paduk pyHkiuu. O6IacTh ONMpPEaSIICHUS
¥ MHOXECTBO 3HaYeHu GyHkimn. Hymm
dbyakoun. [TpoMexxyTrn
3HAKOITOCTOSHCTBA

https://resh.edu.ru/subject/51/10/

17

Ué&Table 1 HEUETHBIE QYHKITUN

https://resh.edu.ru/subject/51/10/

18

CreneHs ¢ [EIBIM [TOKa3aTeIeEM.
CrangaptHas popma 3amnucu
IEUCTBUTENHLHOIO YHCIIa

https://resh.edu.ru/subject/51/10/

19

Hcnonp3oBanue moaxosiinei GopMsl
3alUCH IEUCTBUTEIBHBIX YUCEN TSt
pelIeHUs MPAaKTUUECKUX 3a/1a4 U
MpPeICTaBICHUS JAaHHBIX

https://resh.edu.ru/subject/51/10/

20

CrenenHast QyHKITHS C HATYPAJTBLHBIM U
LeJIbIM nokasaTteneM. E€ cBolicTBa u

rpaduk

https://resh.edu.ru/subject/51/10/

21

ApudMeTHYECKUI KOPEHb HATYPaIbHOM
CTENIeHH

https://resh.edu.ru/subject/51/10/

22

ApudMeTHYECKUi KOPEHb HATYPaIbHOM

https://resh.edu.ru/subject/51/10/




CTCIICHU

23

CBoiicTBa apruMETHIECKOTO KOPHS
HaTypaJIbHOW CTENIEHH

https://resh.edu.ru/subject/51/10/

24

CBoiicTBa aprMETHIECKOTO KOPHS
HaTypajdbHOMN CTEIICHU

https://resh.edu.ru/subject/51/10/

25

CaoticTBa apu()METHIECKOTO KOPHS
HaTYpalbHOW CTETICHH

https://resh.edu.ru/subject/51/10/

26

JHeticTBus ¢ apupMeTHIeCKUMH KOPHIMH
N—oH CTEIeHu

https://resh.edu.ru/subject/51/10/

27

JleticTBus ¢ apupMETHICCKUMU KOPHIMHU
N—oii cTeneHu

https://resh.edu.ru/subject/51/10/

28

JleticTBus ¢ apupMETHICCKUMU KOPHIMHU
N—oii crenenu

https://resh.edu.ru/subject/51/10/

29

JHeticTBus ¢ apuMeTnIecKuMH KOPHIMH
N—oH CTEeIeHn

https://resh.edu.ru/subject/51/10/

30

JleticTBus ¢ apupMETHICCKUMU KOPHIMHU
N—oii cTeneHu

https://resh.edu.ru/subject/51/10/

31

Pemenue nppaiimoHanbHbIX YpaBHEHUN U
HEPaBCHCTB

https://resh.edu.ru/subject/51/10/

32

Pemenue nppauroHanbHBIX YpaBHEHUH U
HEpaBEHCTB

https://resh.edu.ru/subject/51/10/

33

Pemenue nppaiimoHanbHbIX YpaBHEHUM U
HEPaBCHCTB

https://resh.edu.ru/subject/51/10/

34

Pemenue nppauroHanbHBIX YpaBHEHUH U
HEPABEHCTB

https://resh.edu.ru/subject/51/10/

35

Pemenue nppauroHanbHBIX YpaBHEHUH U
HEpaBEHCTB

https://resh.edu.ru/subject/51/10/

36

CaoiicTBa u rpaduK KOPHS N-0¥ CTEHCHH

https://resh.edu.ru/subject/51/10/

37

CaoiicTBa u rpaduK KOPHS N-0¥ CTEHCHH

https://resh.edu.ru/subject/51/10/

38

KontponbsHas pabora mo Teme




"ApupmeTrnyeckuil KOpeHb N—oi

CTCIICHU. I/IppaI_II/IOHaIIBHI:Ie YpaBHCHUA U

HepaBeHcTBA"

CuHyc, KOCHHYC ¥ TAaHT€HC YHCIOBOTO

39 https://resh.edu.ru/subject/51/10/
aprymeHra

40 Cuityc, KOCHHYC H TAHICHC YHCI0BOrO https://resh.edu.ru/subject/51/10/
aprymMeHra

41 APKCHHYC, @pKKOCHHYC 1 aPKTAHTCHC https:/resh.edu.ru/subject/51/10/
YHCIIOBOTO ApTYMEHTA

42 AAKCHHYC, apKKOCHHYC I aPKTAHICHC https://resh.edu.ru/subject/51/10/
YHCJIOBOr'0O aprymecHTa
TpuroHomeTpuieckast OKpyKHOCTb,

43 oTpeieNIeHIe TPUTOHOMETPHUECKHIX https://resh.edu.ru/subject/51/10/
({YHKUIMI YMCTIOBOTO apryMeHTa
TpuroHomeTpuieckast OKpyKHOCTb,

44 OTpeieieHUE TPUTOHOMETPHUCCKIX https://resh.edu.ru/subject/51/10/
(hyHKIMIA 9UCIIOBOTO apryMeHTa

45 OCHOBHbIC TPHIOHOMCTPHCCKHC https:/resh.edu.ru/subject/51/10/
(b opmybl

46 OCHOBHLIC TPUTOHOMCTPHHCCKHC https://resh.edu.ru/subject/51/10/
hopmyITBI

47 OCHOBHbIC TPHIOHOMCTPHICCKHC https:/resh.edu.ru/subject/51/10/
hopMyITBI

48 OCHOBHBIC TPUTOHOMCTPHHCCKHC https://resh.edu.ru/subject/51/10/
¢dbopmynbl
I1 .

49 peO6pa3ovB AHHE TPHToHOMeTpHHeCiin https://resh.edu.ru/subject/51/10/
BBIpa)XCHUU

50 TpeoOpasoBanie TPHIOHOMCTPHCCKHX https://resh.edu.ru/subject/51/10/
BBIpa)XCHUU

51 IIpeobpa3oBaHye TPUTOHOMETPHIECKHX https://resh.edu.ru/subject/51/10/




BBIPAKEHHUH

52

[IpeoOpa3oBaHre TPUTOHOMETPUIECKUX
BBIpAKEHUH

https://resh.edu.ru/subject/51/10/

53

[IpeoOpazoBaHue TPUTOHOMETPUICCKUX
BBIpAYKEHUM

https://resh.edu.ru/subject/51/10/

54

Pemienue TpuroHoMeTpUUECKUX
ypaBHEHUI

https://resh.edu.ru/subject/51/10/

55

Petienre TpUroHOMETpUYECKUX
YpaBHEHUH

https://resh.edu.ru/subject/51/10/

56

Pemienue TpuroHoMeTpUUECKUX
YpaBHEHUH

https://resh.edu.ru/subject/51/10/

57

Pemienue TpuroHoMeTpUUECKUX
ypaBHEHUI

https://resh.edu.ru/subject/51/10/

58

Petienre TpUroHOMETpUYECKUX
YpaBHEHUH

https://resh.edu.ru/subject/51/10/

59

Pemienue TpuroHoMeTpUUECKUX
YpaBHEHU I

https://resh.edu.ru/subject/51/10/

60

KontponbsHas pabota 1o Teme "DopMyIsl
TpUroHOMETpUr. TPUTOHOMETPUICCKHUEC
ypaBHeHUS"

61

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs
HOCJIENOBATEILHOCTEN. MOHOTOHHBIE
MHOCJIEAOBATEILHOCTH

https://resh.edu.ru/subject/51/10/

62

Apudmernueckasi 1 reOMeTpUIECKas
nporpeccun. Mcmons30Banne nporpeccun
JUTS PEeLICHUs pealibHbIX 3a1a4
MPUKIIAHOTO XapakTepa

https://resh.edu.ru/subject/51/10/

63

BeckoneuyHo yObIBaromas
reoMeTprueckas nporpeccusi. Cymma
0ECKOHEYHO YObIBAIOLICH

https://resh.edu.ru/subject/51/10/




FeOMeTpH‘-ICCKOfI aporpeccun

64 dopmyna CI0KHBIX TPOLIEHTOB

https://resh.edu.ru/subject/51/10/

65 dopmyra CI0XKHBIX ITPOIEHTOB

https://resh.edu.ru/subject/51/10/

O0600611IeH1E, CHCTEMATH3aLMs 3HAHMI 3a

66 Kypc anreOphl M Ha4ajl MaTeMaTHUECKOTO 1
a”anusa 10 xmnacca
67 Hrororast KOHTpOJIbHAS paboTa 1
O0600611eH1E, CHCTEMATH3aLMs 3HAHMI 3a
68 Kypc anreOpbl 1 Hayajl MaTeMaTHYECKOTO 1
a”anusa 10 xnacca
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KoanuecTBo yacoB

Ne Hdara Dy1eKTPOHHBIE U (PPOBHIE
Tema ypoka KoHTposbHbIe IpakTUyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE Pecypchl
padoThI e padoThI

1 CTEICHD ¢ PALIHOHAITbHEIM 1 https://resh.edu.ru/subject/51/11
IIoKaszaTeJIeM

2 CBoiicTBa cTENEHN 1 https://resh.edu.ru/subject/51/11
[IpeobpazoBaHue BEIpaKEHUIA,

3 COJEPKAIMX pallMOHAIBHBIE 1 https://resh.edu.ru/subject/51/11/
CTCIICHU
[IpeobpazoBanue BRIpaKEHUIA,

4 COJEPIKAIMX pallMOHAIBHbIE 1 https://resh.edu.ru/subject/51/11/
CTCIICHHU
[IpeobpazoBanue BRIpaKEHUIA,

5 COJICPIKAIIMX PAIlMOHATIBHBIC 1 https://resh.edu.ru/subject/51/11/
CTCIICHU
1T .

6 OKAIATEILHAC YPABHCHIA 1 1 https://resh.edu.ru/subject/51/11/
HCpPAaBCHCTBA
1T .

7 ORASFTCILHRIC ypasHemL i 1 https://resh.edu.ru/subject/51/11/
HEPABEHCTBA
1T .

8 OKA3ATEILHHC YPABHCHIA U 1 https://resh.edu.ru/subject/51/11/
HEPABEHCTBA
1T .

9 OKA3ATCIILHEIC YPapHeHuA 1 1 https://resh.edu.ru/subject/51/11/
HCpPAaBCHCTBA
1T .

10 ORASFTCILHRIC ypasHemL i 1 https://resh.edu.ru/subject/51/11/
HEPABEHCTBA
1T S .

11 oRasaTEIbHA PYHKINA, €& 1 https://resh.edu.ru/subject/51/11/
CBOICTBa U TpaduK

12 KonTponbHas paboTta 1o teme 1 1




"CTeneHs ¢ paroHaIbHBIM
nokasaresneM. [lokazaTenbHas
¢ynkms. [TokasarenbHbIe
yYpaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm uncna https://resh.edu.ru/subject/51/11/

14 JlecATiriibIe 1 HATY paLHbLe https://resh.edu.ru/subject/51/11/
sorapuhMbl

15 !lpeodpasosanne BeipakeHn, https://resh.edu.ru/subject/51/11/
coJIepKaIIuX JorapruQme

16 Hpeobpasopare pbipaiernit, https://resh.edu.ru/subject/51/11/
CoJepKaIINX JIOTapUPMBbI

17 Hpeobpasopariite Bhipaieinit, https://resh.edu.ru/subject/51/11/
coIepKaIIuX JorapruQme

g !lpeodpasosanne BeIpakeHn, https://resh.edu.ru/subject/51/11/
CoJep KaLIHNX JIOTapUPMBI

19 Jlorapuuiiecicie ypasheris i https://resh.edu.ru/subject/51/11/
HCpPAaBCHCTBA

20 Jlorapuuiricckie ypasHeHHs i https://resh.edu.ru/subject/51/11/
HEpPaBEHCTBA

g1 | “lorapupmiicciie ypasieiis i https://resh.edu.ru/subject/51/11/
HCpPAaBCHCTBA

22 Jlorapuuiriecicie ypasreris i https://resh.edu.ru/subject/51/11/
HCpPAaBCHCTBA

23 Horua puMIecKas YK, ¢ https://resh.edu.ru/subject/51/11/
CBOICTBa U TpaduK

24 HorUa pucpmiriccias YL, & https://resh.edu.ru/subject/51/11/
CBOICTBa U Tpaduk
T .

25 pHur OHOMETPHHECKHE (pYHKLLIH, X https://resh.edu.ru/subject/51/11/
CBOICTBa U TpaduKH

26 Tpuronomerpudeckue GyHKITUH, UX https://resh.edu.ru/subject/51/11/




CBOICTBa U Tpaduku

Tpuronomerpuueckue GyHKIUH, UX

27 . https://resh.edu.ru/subject/51/11/
CBOICTBa U Tpaduku

28 Tpnur OHOMETPI'IECKILE (pYHKIH, X https://resh.edu.ru/subject/51/11/
CBOICTBa U TpaduKH

29 TIpHMEpEI TPHTOHOMETPHIECKIX https:/resh.edu.ru/subject/51/11/
HCPAaBCHCTB

30 TIpHMEpEI TPHTOHOMCETPHHCCKHX https://resh.edu.ru/subject/51/11/
HEPABEHCTB

31 TIpHMEpEI TPHTOHOMETPHIECKIX https:/resh.edu.ru/subject/51/11/
HEPABEHCTB

32 TTpHMEpEI TPHI OHOMETPHHCCKHX https://resh.edu.ru/subject/51/11/
HCPAaBCHCTB
Kontponbnas pabota no teme
"Jlorapudmuaeckast pyHKITHS.
Jlorapudmudeckre ypaBHEHHS U

33 HepaBeHCTBA. T pUrOHOMETpHUECKHE
(DYHKIUH 1 UX
rpa¢uku. TpUroHoMeTprUIECcKe
HepaBeHCTBA"

34 HenpepoiBable QyHKIMN https://resh.edu.ru/subject/51/11/

35 MeToz HHTEpBATOB A1 pellIeHH https://resh.edu.ru/subject/51/11/
HEPABEHCTB

36 MeToz HHTEpBatOB /U pelticHHs https://resh.edu.ru/subject/51/11/
HCPAaBCHCTB

37 [pousBoaHast GyHKIUU https://resh.edu.ru/subject/51/11/

38 IpoussoaHast GyHKIIMN https://resh.edu.ru/subject/51/11/
T 5 i .

39 SOMETpHHACCIHN ¥ ib HpHeciit https://resh.edu.ru/subject/51/11/
CMBICJI IIPOU3BOAHON

40 I'eomeTpuueckuii 1 GU3NIECKUI https://resh.edu.ru/subject/51/11/




CMBICJI Hp0H3BOI[HOI>’I

41

[IpousBogHbBIE 371€MEHTAPHBIX
dhyHKIHI

https://resh.edu.ru/subject/51/11/

42

TTpou3BoIHBIE 3TEMEHTAPHBIX
hyHKIHI

https://resh.edu.ru/subject/51/11/

43

TIpousBoaHAs CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH

https://resh.edu.ru/subject/51/11/

44

[IponsBogHas cymMmBl,
MIPOU3BEICHNS, YACTHOTO (PYHKINH

https://resh.edu.ru/subject/51/11/

45

TIpousBoaHAs CYMMBI,
MIPOU3BEICHNS, YACTHOTO (PYHKINH

https://resh.edu.ru/subject/51/11/

46

IIpumeHeHue Mponu3BOAHOM K
HCCeIOBaHMI0 (DyHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

47

IIpumeHeHne Mponu3BOAHOM K
HCCIeIOBaHUI0 (DyHKITUI Ha
MOHOTOHHOCTB U KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

48

[IpumeHeHne Tpou3BOIHON K
HCCIIeI0BaHUIO (PYHKITHI Ha
MOHOTOHHOCTbB U IKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

49

[IpumeHneHne nNpou3BOIHON K
HCCIIeI0BaHUIO (PYHKITHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://resh.edu.ru/subject/51/11/

50

Haxoxnenne HanOOJIbIIEro U
HauMEHBIIIETO 3HAYCHHS (DyHKITHH
Ha OTPEe3Ke

https://resh.edu.ru/subject/51/11/

51

Haxoxnenne HanOOJIbIIEro U
HauMEHBIIIETO 3HAYCHHS (DyHKITHH
Ha OTpe3Ke

https://resh.edu.ru/subject/51/11/

52

HaXO)KZ[eHI/IG HanOOJIBIICTO U

https://resh.edu.ru/subject/51/11/




HAUMEHBIIIETO 3HAUCHHS (DYHKITUH
Ha OTpe3Ke

53

Haxoxnenre HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS PYHKIHN
Ha OTpe3Ke

https://resh.edu.ru/subject/51/11/

54

Haxoxnenve HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS PYHKIHN
Ha OTpEe3Ke

https://resh.edu.ru/subject/51/11/

55

Haxoxnenne HanOOJIbIIEro U
HauMEHBIIIETO 3HAYCHHS (DyHKITHH
Ha OTPE3Ke

https://resh.edu.ru/subject/51/11/

56

IIpumeHeHne Mpor3BOAHON A

HaXOXKACHUA HAWJTYUYIICTO PCIICHUA

B IIPUKIIQHBIX 33]1a4ax, JUIs
OTIpeJIeJICHIsI CKOPOCTH Tpoliecca,
3a1laHHOTO (DOPMYIION UITH
rpadpuKomM

https://resh.edu.ru/subject/51/11/

57

KonTponbHas paboTta 1o teme
"IIponsBognas. [Ipumenenue
pOU3BOAHON"

58

[TepBooOpaznas. Tabnuma
MEPBOOOPA3HBIX

https://resh.edu.ru/subject/51/11/

59

ITepBooOpasnas. Tabiuia
MIepPBOOOPA3HBIX

https://resh.edu.ru/subject/51/11/

60

Huterpain, reoMeTpuuecKuii u
(hM3MUeCKUi CMBICI HHTETpajia

https://resh.edu.ru/subject/51/11/

61

WHTerpain, reomeTpuueckuii 1
(bu3MYEeCKNil CMBICT HHTETpajia

https://resh.edu.ru/subject/51/11/

62

HHaTerpan, reoMeTpruuecKuii u
(hM3MUeCKUi CMBICI HHTETpajia

https://resh.edu.ru/subject/51/11/

63

Brruucnenue HUHTCrpajia mo

https://resh.edu.ru/subject/51/11/




thopmyiie HetoTrona—JleitOHuIa

64

Brruucnenue unterpana mo
thopmyiie HetoTrona—JleiiOHuIa

https://resh.edu.ru/subject/51/11/

65

Berunciienue uHTErpaa mo
hopmyite Herotona—JleiOuuIa

https://resh.edu.ru/subject/51/11/

66

Brruucienue unaTerpana mno
thopmynie Hetorona—JleitOHuIa

https://resh.edu.ru/subject/51/11/

67

Cucrembl TMHEWHBIX YPaBHEHUN

https://resh.edu.ru/subject/51/11/

68

Cucrembl TMHEHHBIX YpaBHEHUN

https://resh.edu.ru/subject/51/11/

69

Pemienue mpukiaaHbIX 3aaa4 ¢
MOMOIIIBIO CUCTEMBI TUHEHHBIX
ypaBHEHU I

https://resh.edu.ru/subject/51/11/

70

Pemienne mpukiragHbIX 32129 C
MOMOIIIBIO CUCTEMBI TUHEHHBIX
ypaBHEHU I

https://resh.edu.ru/subject/51/11/

71

CucTeMBl ¥ COBOKYITHOCTH IENBIX,
paIroHANBHBIX, HPPANOHATBHBIX,
MMOKa3aTeNbHBIX, JIOTapH(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

72

CucTeMBl ¥ COBOKYITHOCTH IENBIX,
palroOHANBHBIX, UPPAIIUOHATBHBIX,
MOKA3aTEeNbHBIX, TIOTapU(PMHUIECKUX
YpaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

73

CucTeMbl U COBOKYIIHOCTH ILIETIBIX,
palMOHATIBHBIX, HPPALIMOHAJIBHBIX,
IIOKA3aTeNbHBIX, JIOTapU(PMUUECKUX
YpaBHEHUH U HEPABCHCTB

https://resh.edu.ru/subject/51/11/

74

CucTeMBbl ¥ COBOKYITHOCTH LENBIX,
palMOHATIbHBIX, HPPALIMOHAJIBHBIX,
IIOKA3aTeNbHBIX, JIOTapU(PMUUECKUX
YpaBHEHUH U HEPABCHCTB

https://resh.edu.ru/subject/51/11/




75

Hcnonb3oBanue rpagukoB
(GyHKUM# 11 peneHus: ypaBHeHUH
U CUCTEM

https://resh.edu.ru/subject/51/11/

76

Hcnonb3oBanue rpaKoB
(GhyHKUM# U1 peneHus: ypaBHeHUH
U CUCTEM

https://resh.edu.ru/subject/51/11/

77

IIpumeHeHue ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PEUICHHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3
Pa3IMYHBIX 00JIaCTe HAYKH
peanbHOI XU3HU

https://resh.edu.ru/subject/51/11/

78

KonTponbHas pabota mmo teme
"MHTeTpat 1 ero mpuMeHEHHS.
Cuctemsl ypaBHCHHHA"

https://resh.edu.ru/subject/51/11/

79

HatypanbHble 1 nienbie gncia B
3a/1auax U3 peaqbHOM XU3HU

https://resh.edu.ru/subject/51/11/

80

HarypanbHble u niensle uncia B
3a71a4ax U3 peaybHOM KU3HU

https://resh.edu.ru/subject/51/11/

81

HarypanbHble 1 nienbie gncia B
3aj71a4ax U3 peaybHOM KU3HU

https://resh.edu.ru/subject/51/11/

82

IIpu3HAKH ASITUMOCTH TICJTBIX YUCEI

https://resh.edu.ru/subject/51/11/

83

IIpu3HAKH ASITUMOCTH TICJIBIX YUCEIT

https://resh.edu.ru/subject/51/11/

84

IIpu3HaKH ASITUMOCTH TICJIBIX YUCEI

https://resh.edu.ru/subject/51/11/

85

IToBTOpeHue, 0000IICHHE,
CUCTEMATH3alUs 3HAHHUIA.
YpaBHeHUA

https://resh.edu.ru/subject/51/11/

86

[ToBTOpeHue, 0000IICHHE,
CUCTEMATH3alUs 3HAHHUIA.
YpaBHeHuUs

https://resh.edu.ru/subject/51/11/

87

[ToBTOpenwue, 06o0IICHHE,

https://resh.edu.ru/subject/51/11/




CUCTEMAaTH3alUs 3HAHUM.
VYpaBHeHuUs

88

[ToBTOpenwue, 06o0IICHHE,
cucTeMaTH3aIs 3HaHUH.
YpaBHeHus

https://resh.edu.ru/subject/51/11/

89

[ToBTOpenwue, o6o0IICHHE,
cucTeMaTH3aIs 3HaHUH.
YpaBHeHUd

https://resh.edu.ru/subject/51/11/

90

IToBTOpeHwue, 0000IICHHE,
CUCTEMATH3alUs 3HAHHUIA.
YpaBHeHUA

https://resh.edu.ru/subject/51/11/

91

IToBTOpeHue, 0000IICHHE,
CUCTEMAaTH3alUs 3HAHUM.
Hepagenctpa

https://resh.edu.ru/subject/51/11/

92

[ToBTOpenwue, 06o0IICHHE,
cucTeMaTH3aIs 3HaHUH.
Hepagenctpa

https://resh.edu.ru/subject/51/11/

93

[ToBTOpenwue, o6o0IICHHE,
cucTeMaTH3aIs 3HaHUH.
HepagenctBa

https://resh.edu.ru/subject/51/11/

94

IToBTOpeHue, 0000IICHHE,
CUCTEMATH3aLUs 3HAHHUIA.
HepagenctBa

https://resh.edu.ru/subject/51/11/

95

[ToBTOpeHue, 0000IICHHE,
crucTteMaTu3anys 3HaHuH. CUCTEMBI
ypaBHEHUI

https://resh.edu.ru/subject/51/11/

96

[ToBTOpenwue, obo0IICHHE,
cucreMaTu3anus 3HaHui. CHUCTEMEI
ypaBHEHUI

https://resh.edu.ru/subject/51/11/

97

[ToBTOpenwue, 06o0IICHHE,
cucremMaTusaius 3HaHu. OyHKIU

https://resh.edu.ru/subject/51/11/




[ToBTOpenwue, o6o0IICHHE,

98 N 1 https://resh.edu.ru/subject/51/11/
cUCTEeMaTH3aIus 3HaHui. OyHKIMN

99 Utorosast KOHTpoNbHAsA paboTa

100 Hrorosas koHTpoIbHAS paboTa
O0o006111eHNe, CUCTEMATU3ALIHS
3HAHMHU 3a KypcC alreOpsl U Havyal

101 1
MareMarnueckoro anainusa 10-11
KJIaCCOB
O06o0061IeHNe, CHCTEMATH3aIIH
3HAHMHU 3a KypcC alreOpsl U Havyal

102 1
mareMarnueckoro anainusa 10-11
KJIaCCOB

OBHIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

Marematuka. Anrebpa 1 Hayana MaTeMaTH4eckoro ananusa, 10 kmacc/ Mepansak AT,
Homuposckuit JI.A., Ilononckuit B.b., Axup M.C.; non penakuueit [logonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO M3aatenbckuii ienTp «BEHTAHA-TPADy;
AxtnmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

Maremartuka. Anrebpa 1 Hayaiga MaTeMaTH4YecKoro aHanu3a, 11 kmacc/ Mepansak AT,
Homuposckuit JI.A., Ilononckuit B.b., Axkup M.C.; non penakuueit [logonsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTRIO M3aatenbckuii ienTp «BEHTAHA-TPADy;
AxmmonepHoe obmiectBo «M3marensctBo «lIpocBemienne»

METOANUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

YMK «Maremaruka» A. I'. Mep3msik, B. b. [Tononckuit, M. C. Skup, E. B. bynko

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubaunorexa I{OK: https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/10/


https://resh.edu.ru/subject/51/11/
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