MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo oopaszosanus Hysauickoii Pecny0uku
BarbipeBckuii MyHMuMnaabHbIi okpyr UyBamckoi Pecny0auku
MBOY "llepsomaiickasa COIL um. B. Murtsl" BaTbipeBcKOro
MYHUIHMIAJIBHOr0 okpyra Yysamckoi Pecny0anku

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO

MO yuureneit 3aM. aupekropa no YBP JUPEKTOP IIKOJIBI
€CTECTBEHHOHAYYHOTO U

MaAaT€MaTU4YCCKOTO ITUKJIIOB

Crenanona E. 4. UYepnpimes B.C.
ITpukas Nel19
Copokuna H.A.  ©T «19» aBrycra 2023 . oT «19» aBrycra 2023 .
[Tporokos Nel
oT «19» aBrycra 2023 1.
PABOYASA ITPOTPAMMA
(ID 431363)

yueOHOro npeaMera «AJiredpa u Ha4ajIa MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

IlepBomaiickoe 2023



MNOSICHUTEJIbHASA 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AaHAIHU3a»
0azoBoro ypoBHs it obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHWA, MPEIBSIBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U
TpaguIMid pocCUiickoro oOpa3oBanus. Peanmmsanusi mporpamMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJid CaMOpPAa3BUTUA U HCIIPCPLIBHOTO
00pa3oBaHus, EIOCTHOCTh OOLIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarONUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauajlla MaTeMaTHM4YECKOIO aHaIM3a» SIBJIAETCS OIHMM M3 Hambosee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreynuBaeT
MHCTPYMEHTANIbHYIO 0a3y Uil H3y4eHMs] BCEX €CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (OPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIUIEHUE Y4YallluXCid Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca yyaliuecs OBJIa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOoTOpast (popMyaMpyeT CBOM AOCTHKEHHsI B MaTeMaTHUeCKol (opme.

Kypc anreOpbl 1 Hauan MaTeMaTUYECKOrO aHAIM3a 3aKJaJbIBAET OCHOBY Ul YCIIECHIHOTO
OBJIAZICHUS 3aKOHAaMM (U3UKH, XHUMHUHM, OUOJOrMM, IOHMMAaHUS OCHOBHBIX TEHJACHIMH
SKOHOMHKHU U OOIIECTBEHHOMN >KM3HH, MTO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIaZiIcHUE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMHM MaT€MaTHYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00O0OIIEHHE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHYECKOE MbIlIIEHHE. B Xo/ie n3ydeHus aiareOpbl M Hayajal MaTeMaTH4ecKoro
aHajlM3a B CTapllell LIKOJe ydyalluecs MOJYy4aroT HOBBIM ONBIT pelleHUs MPHUKIAAHBIX 3a71ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOGHUs ~MaTeMaTHYeCKMX MOJENEeH  peallbHbIX CUTyalud u
UHTEpOpETallMd TOJYYEHHBIX pPELICHUH, 3HAaKOMATCS C MpPUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUPOJE, HayKe M B HCKYCCTBE, C BBIJAIOIIUMHCS MaTeMaTHUYECKUMHU
OTKPBITUSIMH U UX aBTOPAMHU.

Kypc ob6nanaer 3HauMTENBbHBIM BOCHHUTATENIBHBIM MOTEHLMAIOM, KOTOPBIA peanu3yeTcs
Kak yepe3 yueOHbIIl MaTepuall, CiocOOCTBYIOLIUN (OPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMS,
Tak M dYepe3 creuupuky YyuyeOHOW JeATeNbHOCTH, TpeOyromel CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIBHONW KOHIIEHTpallUM BHUMAHUS W OTBETCTBEHHOCTH 34
MIOJIyYEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHaln3a JISKUT
JeATeIbHOCTHBIM MPUHLUI 00yYeHHUs.

CrpykTypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOYAET CIEIyIOIIe
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluMcieHus», «OyHKIMH U TpapuKu»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana MaremaTudeckoro ananusa», «MHOKECTBA U JIOTHKa».
Bce ocHOBHBIE conepKaTeIbHO-METOJAUYECKUE JIMHUM HM3Y4alOTCsl Ha MPOTSHKEHUM JBYX JIET
oOy4yeHHs B cTapliel MIKOoJe, eCTECTBEHHO MOMOJHSS JpYyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMM TeMaMM M pazjenaMu. JlaHHBI Kypc SBJSETCS MHTErPATUBHBIM, IIOCKOJBKY



oObenuHsieT B cebe coiep)KaHWe HECKOJIbKUX MAaTeMaTHYeCKUX JUCHMIUIMH: anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaAIN3, TEOpUs MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKUM MaTEMaTHYECKHM amlaparoM, y HHX MOCIEI0BaTEeIbHO
(dopMupyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb pealbHOMH
CUTYyalluW, MPUMEHATh 3HAHUS, MOJIydCHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYeCKOTO
aHaM3a», JUIsl PEIIeHUs CaMOCTOSITENHbHO C(OPMYTUPOBAHHONH MaTeMaTHYECKOW 3amadd, a
3aTe€M MHTEPIPETUPOBATH OIYUYEHHBIN pe3yabTaT.

CopepxarenpHo-MeToAMYeCKass  JUHMS — «Yucrna W BBIUMCIIEHHS» — 3aBeplIacT
(dbopMuUpOBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0 HAa4yaTto B
OCHOBHOI mikone. B crapuieil mkose ocoboe BHUMaHUE yaensercd GOPMUPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0sl MCIOIb30BaHHE PA3IMYHBIX (PopM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlUOHAJIBHO BBIMOJHATH JEHCTBUS C HHUMH, JeNaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecs TMOMYy4alOT HaBBIKU NPHUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIApPTHOW Qopme,
WCTIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIIEHUBAHUS YMCIIOBBIX BBIPAKECHHUN.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHWU BCEro oOydeHus B
CTapuiel IIKoJie, TMOCKOJbKY B KaXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pELIeHHE
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaeBalOT Pa3INYHBIMU METOJIAMHU PELICHHUS LIETbIX,
paIMoHAIBHBIX, UPPAITHOHATIBHBIX, TTOKA3aTEIbHBIX, JTOTAPU(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUI, HEPABEHCTB U MX CUCTEM. [lomydeHHbIE yMEHUs UCIOIb3YIOTCS MPU UCCIEN0OBAHUN
(GyHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3aad M 3aJad Ha HaXOXXICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaueHuN QyHKuuu. /lanHas cogep:karenbHasi JTUHUS BKIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHUW BBITIOJHATH pacdy€Tshl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, UPPALHOHAIBHBIX M TPUTOHOMETPUYECKMX BBIPAKECHHUM, a TakKkKe
BBIPKEHUH, COJep)KalluX cTerneHu U Jorapudmel. braromaps usyueHuio anreOpanueckoro
MaTepuasa MPOUCXOAUT JaibHeHlee pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIILICHUS
yuaiuxcs, (GOPMHUPYIOTCS HAaBBIKH JEIYKTHUBHBIX PacCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopMamMu, IpeCTaBICHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 334, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass TuHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs C
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3ala€T IOCIEI0BaTENbHOCTh
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTeNbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad M3 APYruX y4eOHBIX MPEIMETOB M pealbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelleHneM ypaBHEHUU U HepaBeHCTB. [Ipu sTom GombIoe
BHMMaHHE yensercs (GOPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyTaMU 3aBHCHMOCTH MEXIY
pa3NMYHBIMU BETHMYMHAMH, HCCIEIOBAaTh TMOJMy4YeHHbIE (YHKIHUH, CTPOUTh WX TpaduKH.
Marepuan 3TOoll coAep)KaTeIbHON JIMHUM HAleJIeH Ha pa3BUTHE YMEHUM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BEIMYMHAMHU B  pa3inyHOi  (opme:
aHAJIMTUYECKOW, Tpaduueckod © ciaoBecHO. Ero mu3ydeHwe CcrnocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHUS,  CIIOCOOHOCTH K  OOOOIIEHMI0O UM KOHKPETH3alHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusi «Haudana maTeMaTHYECKOTO aHaAIM3a» IMO3BOJISIET CYLIECTBEHHO
pacIIUPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00yJalomuMcs, y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH Tpadukul HYHKIIHH, OTPEAesaTh UX



HaI/I6OJ'IbH_II/IC WU HAUMCHBIIIHNEC 3HAYCHUS, BBIUHUCIIATH ILIOIIAAN (I)I/II‘yp u O6’béMLI TCJI, HAXOJUTb
CKOPOCTH W YCKOPEHHs TpolleccoB. JlaHHas cojaep)KarenbHas JUHHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHUA MATECMATHYCCKUX MOI[GHGI71 PCAJIBbHBIX CHTyaHHﬁ, HaXO0XKICHUA
HaWJIydmero pCeuiCHUusA B IMPHUKIAAHBIX, B TOM YHCJIC COLHUAJIBHO-DKOHOMHNYCCKHX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(OopMaIIbHO-JTOTHYECKOTO U KPEaTHBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUH pacrio3HaBaTh
MPOSIBJICHUST 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydarommuecs y3HAIOT O
BBLJAIOIUXCA pE3yJjibTaTaxX, IMOJYYCHHBIX B XOJC pPa3sBUTUA MATCMATUKMW KaK HAyKU, U HX
aBTOpax.

ConepxaTenpHO-MeTOqMUYEeCKast IMHUS «MHOXKECTBA U JIOTHKA» B OCHOBHOM TIOCBSIICHA
QJICMCHTaM TCOPUH MHOXKCECTB. TeopeTnKo -MHOKCCTBCHHBIC MMPCACTABJICHUA ITIPOHU3BIBAIOT BECH
KypC IIKOJIBHOM MaTEeMaTUKH M TpeajaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, O0BEAMHSIIOMAN
BCC pasacyibl MAaTCMAaTHUKU U eé npnno;erHﬁ, OHH CBA3BIBAKOT pPa3HbIC MATCMATHUYCCKUC
AJUCHUIINIMHBI B C€JIMHOC IICJIOC. HOSTOMY BAXXHO OaThb BO3MOXHOCTb IIKOJbHUKY IMOHUMATb
TeOpeTHKO-MHO)KeCTBeHHBIﬁ SA3BIK COBpeMeHHOfI MaTeéMaTuKu W HUCIOJB30BaTh €10 IJIA
BBIPAXKCHHUA CBOUX MEICJIEH.

B kypce «Anrebpa m Havaira MaTeMaTHYeCKOTO aHAJIM3a» MPHCYTCTBYIOT TAaKXKe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIHPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MOJIeTIeH peabHBIX CHTYAllUi, UCCIICIOBAHUS 3TUX MOJICNIel ¢ TIOMOIIIBIO armapara ajreOpsl U
MaTeMaTUYeCKOTO aHajiu3a W WHTEPIPETAUU IOJTYYEHHBIX pPE3yJIbTaToOB. Takue 3aJaHus
BIUICTEHBI B KaXIBIH W3 pa3feioB MPOrPaMMBbI, IMOCKOJBKY BECh MaTepual Kypca HIMPOKO
UCTIONB3YeTCS IS PeIIeHHs TPUKIIaIHBIX 3a1ad. [Ipy pereHnn pearbHbIX MPAKTUISCKUX 3a1ad
yyalmpecss — pa3BHBAIOT  HAOIIONATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETHU3MPOBATH MPOOIEMY.
JleaTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIATHBIX 3a7ad OpraHu3yeTcs B
mporiecce U3y4eHUs BCeX TeM Kypca «AsreOpa 1 Havalla MaTeMaTHUECKOTO aHAITN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yyeOGHOM miaHe Ha M3y4YeHHE Kypca aJireOpbl M Hayall MaTeMaTHYeCKOro aHaJin3a Ha 6a30BOM
ypoBHe oTBOMTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kimacce, Bcero 3a Ba
roja oOy4yenus — 170 dacos.



COJEP/KAHUE YYEBHOT'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Paumonansueie uncna. OOBIKHOBEHHBIE U JACCSITHUHBIE JAPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuoAnYeckue  aApoobu. ApudMeTuueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHud. [lpumenenue apoOeii M TPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIEH 3HAHUH U PEAIbHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANIbHBIE uyucia. Apudmernyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU 4yHcliaMu. [IpubnuxénHble BHIYMCICHUS, NPAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nenbiM nokasareneM. CranmapTHas dopma 3amucu JEHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxonsmie ¢opmbl 3anmMcd  JEHCTBUTENBHBIX YHMCEN Ui pelleHus
MPaKTUYECKUX 337a4 U IPECTaBICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHu. J[leficTBus ¢ apumeTnuecKuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHUYECCKUE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue uensix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPaBEHCTB K PELICHUIO MAaTEMATHMYECKUX 3a/ad WM 3a/1ad U3
Pa3IMYHbIX 00JaCTel HAYKH U PeaIbHOM JKU3HH.

DyHKUUH U TPaPUKU

Oyukuus, crnocods! 3aganus pynkuuu. ['paduk Gynkinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh omnpeneneHuss © MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M IENbIM MoKazareieMm. EE cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KopHs N-0ii cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpEIEIeHUE TPUTOHOMETPUYECKUX (YHKIIHHA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajimsa

[locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudpmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reOMETpUYECKON MPOrPEeCcCHH.
dopmyna CIOXHBIX MPOLEHTOB. Vcrnonb3oBaHWE MPOTPECCUM AJsl PELICHUS PEAbHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHokecTBa H JIOTHKA



MHosxecTBO, onepaluy Haja MHokecTBaMu. Jluarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPEeajbHBbIX IPOLECCOB W SBICHUH, IpU
pelIeHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, J0KA3aTEIbCTBO.

11 KJIIACC

Yucia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Crenens ¢ pallMOHATIBHBIM MOKa3areneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTnyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTrapru(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEWHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a7a4 C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMsbl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEel HAYKU U PEATbHOM KU3HH.

DyHKUUM U TPaPUKH

Oyukrnusa.  [lepuogumveckue  pyakmuu. [IpoMEeXyTKH  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpadUKHU.

Hcnons3oBanue rpadhukoB GyHKITUH 1)1 pEIICHUST YPAaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajam3a

HenpepriBHbie (hyHKIIMN. MeTo 1 HHTEPBAJIOB JIJ1sl pELICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii U GU3NIECKUI CMBICIT POU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHMA. DOPMYNbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BE/ICHUS M YACTHOTO (DYHKIIUHA.

[IpumeHeHre MPOn3BOAHOM K MCCIeOBaHUIO (DYHKIIMHA Ha MOHOTOHHOCTbh M DKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro 1 HAUMEHBLIETo 3HaYeHUs1 (YHKIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajjauax, JJs ONpeesieH!s] CKOPOCTH Ipoliecca, 3aJJaHHOTO GopMysIoi nim rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpuyeckuii M (U3MUECKuil CMbICI. BbluncieHue HHTerpaia 1o
¢dopmyne HeroTona—JleiibHuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» MOJDKHO OOECIeYMBATh JTOCTH)KEHHE Ha
YPOBHE cpenHero oOmero o0pa3oBaHHUA CIEAYIOUIMX JIHYHOCTHBIX, METalpeIMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxxraHCcKO€ BOCIIUTAaHHE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMK O0ydaromierocsi Kak akTUBHOIO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOIO OOIIECTBA, MPEACTAaBICHUEM O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBIEHHUH, MpoIenyp TIpakJaHCKOTO oOlecTBa
(BBIOOpBI, OMPOCHl W TMp.), YMEHHEM B3aHUMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYECHUEM.

[TarproTHyeckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON Ipa’kJaHCKOW MACHTUYHOCTHU, YBAXKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHWCKOM MaTEMaTHWKH, I[IEHHOCTHBIM OTHOIICHHEM K JOCTHKECHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW WIKOJbI, K HCIOJIb30BAaHUIO ITUX
TOCTH)KEHUM B IPYruX HayKaX, TEXHOJOTHX, chpepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHMEM [JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa; c(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NMOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAYKH U JEATEIBHOCTBIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
yCTOMUMBOTO OyAyIIEro.

DcTeTH4ecKoe BOCIIUTAHNUE:

JCTETHUYECKUM  OTHOIIEHHWEM K  MHpYy, BKIHOYas  3CTETUKY  MaTEeMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pPacCyXIEHHH; BOCIPUUMYHMBOCTHIO K
MaTEMaTUYECKUM acCleKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Du3nyeCKOe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTW4YecKue 3HaHUs B HHTEpecax
310poBOro M 0e3omacHoro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBoe muUTaHue, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (puznyecKas
aKTHUBHOCTh); (PU3UYECKOTO COBEPLICHCTBOBAHUS, IPU 3aHATUAX CHOPTHBHO-03JI0POBUTEIIBHOM
JEATENBHOCTBIO.

Tpynosoe BocuTaHue:

TOTOBHOCTBIO K TpPYZy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHAIbHON JeATENbHOCTH, CBS3aHHBIM C MAaTEMaTUKON U e€ MPHIIOKEHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOP Oyaymiei mpodeccuu u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHHIO WU
caM0o00pa30BaHUIO0 Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY YYacTHUIO B
pEeLICHUN IPAKTUYECKUX 3a7a4 MAaTEMaTU4YECKOM HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COLMAIBHO-
SKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOW Cpefbl, OCO3HAaHUEM



ro0abHOTO  XapakTepa  OSKOJIOTMYECKHX  MNpoOJieM; OpHeHTalued Ha  [pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH cpenibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsI OKPYKAIOIIEH CPEIbI.

IlenHOCTH Hay4YHOIO MO3HAHUA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOLIECCTBEHHOW MPAKTUKHU, MTOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOMN NEATEIBHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LUBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MATEMAaTUKM M MAaTE€MaTHYECKOM KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYIO M  HCCIEAOBATENIBbCKYIO JIEATEIBHOCTD
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMBbl yIeOHOTO TipeaMmeTa «MareMaTrukay
XapaKTepU3YIOTCS ~ OBNAJICHUEM  YHHBEPCAIBHBIMH  HO3HABAMENbHBIMU  OeliCMEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pe2ylamUeHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeusi, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npumMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, yMeHuti pabomams ¢ uHgopmayueti).

bazoBrle mornueckue neiCTBUA:

e BBISIBJISITh U XapaKTEPU30BATH CYIIECTBEHHbIE NMPU3HAKM MATEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSIMU; (HOPMYIUPOBATH OMPEICICHUS MOHSITUM;
yCTaHABIUBAaTh CYIIECTBEHHbIN MPU3HAK KiIaccU(PUKAIMKM, OCHOBAHUS ISl 00001eHus
Y CPaBHEHMsI, KpUTEPUHU IPOBOJIMMOTO aHaN3a;

e BOCIpPUHUMATH, (HOPMYIHUPOBATh U MPEOOPa30BHIBATH CYXKACHUS: YTBEPIUTEIbHbIC U
OoTpuLaTeNIbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE;

e BBISIBJISITh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPKICHUSX; Npe/yiaraTh KPUTEPUU [UIS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOUYEeHUN, YMO3aKIIIOUEHUH 0 aHAIOTHH;

e TPOBOJIUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIpsSMBbIe
U OT TNPOTHBHOIO), BBICTpaWBaTh AapryMEHTAIMI0, NPUBOJUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

e BBIOMpATH cMoco0 pemieHHUs y4eOHOU 3amauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBbie uccnenoBarensckue AeMCTBUS:

e HCMOJB30BaTh  BOINPOCHI  KAaK  HCCIEAOBATENbCKUH  HHCTPYMEHT  IO3HAHWS,
(hopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTUBOpEUHE, MpobIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, MpoIlecca,
BBISIBIICHUIO 3aBHCUMOCTEH MEX Iy 0ObEKTaMH, SIBICHUSMU, TIPOIIECCAMH,



e caMmocTosTensHO  (popMmynupoBaTh O0OOIICHHS W BBIBOJBI 1O  pe3yiIbTaTaM
MPOBEAEHHOTO HAOJIOJCHUS, UCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHMUIA;

e IPOrHO3MPOBATH BOZMOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEINOI0KCHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmarueii:

e BBIBJATH JeQUUIUTH WHPOPMALINH, TAaHHBIX, HEOOXOIUMBIX IS OTBETa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

e BbIOMpaTh HWHPOPMALMIO M3 HCTOYHHKOB pA3IUYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMATH3MPOBATh W WHTEPIPETHPOBATh MHMOPMAIMIO PA3IHYHBIX BHIOB U (HOpM
MIPEICTABIICHHS,

e CTPYKTYpHpOBaTh HWHGPOpPMAIHWIO, TPEACTaBIATh €€ B  pas3auuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

e OIICHWBATh HAAEKHOCTh HWHPOPMALNUH TI0 CAMOCTOSITETHHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom chopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YUAOUUXCHL.

Ob6uenue:

e BOCHPUHHUMATH M (POPMYIHPOBATH CYXKJICHHS B COOTBETCTBHU C YCIOBHSIMHU M IEISIMHU
oOlIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y peIIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

e B X0J€ 0OCY)XJCHHsI 3a/1aBaTh BOIPOCHI 1O CYIIECTBY OOCYK/IaeMOM TEMBI, TIPOOJIEMBI,
pelmiaeMoil  3ajaud, BbICKA3bIBaTh UJEHU, HAICJIEHHbIE Ha TIIOUCK pPEeIIeHUs;
COMOCTABJATh CBOU CYKICHHS C CYXKJACHHUAMH JPYIMX YYaCTHHKOB JMAJIora,
oOHapyXHBaTh pa3IMuUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme popmynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

e MPEACTaBIATH PE3yJbTAThl PELICHUS 3aJaud, SKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajqad Mpe3eHTAlud U
0COOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

e TOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMaHJAHOW U MHIUBUIYAIbHONH pabOTHI
IpU pelIeHud Yy4eOHBIX 3a]ad; MPUHUMATh 1€1b COBMECTHOW JESTeIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHON palOThl, pacmpenensTb BHUABI pPadoT,
JOTOBapUBaThCa, OOCYXKIaTh MpoLlecC W pe3ylnbTaT padoThl; 00001IaTh MHEHUs
HECKOJIbKUX JIFOJIeH;

e y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CyKeHUs, 0OMEH MHEHUH, «MO3TOBBIE
LITYpPMBI» M UHBIE); BBINOJHATH CBOIO YacTh pabOTbl M KOOPIAMHUPOBATH CBOM
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINH
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBHSL.

3) Vnusepcanvnvie pecynamuensvie oeticmaus, obecneuugarom Gopmuposanue CmoiCilo8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

COCTaBJIAThH IUJIaH, AJTOPUTM pELICHHs 3a7ayd, BbIOMpPATh CIOCOO pelIeHHs C y4EToM
UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTpOJIb:

e BIQJIETh HABBHIKAMHU I[I03HABATEIbHON pEQIEKCUN KaK OCO3HAHUS COBEpIIAeMbIX
JNEUCTBUM M MBICIUTENBHBIX TIPOLIECCOB, WX Pe3yJabTaTOB; BIIAJIETh CIOCOOaMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJI IMpOLEecca W Pe3ylbTaTa PELIeHUs MaTeMaTU4YeCKOU
3a/1a4u;

. ONpeABUACTb TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IIPpHU PCHICHUN 3aJja4H, BHOCUTDH
KOPPCKTHUBLI B ACATCIBHOCTE HA OCHOBC HOBBIX O6CTO$IT€JII)CTB, JaHHBIX, Haf/'IIleHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

. OLCHUBATb COOTBCTCTBHUEC pPE3yjibTaTa NOCIM W YCIIOBHAM, 00BACHATH IMPUYIHNHBL
AOCTMIKCHUSA WM HCAOCTWIKCHHUA PE3YJIbTAaTOB ACATCIBHOCTHU, HAXOAWUTH 0HII/I6Ky,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOTO Kypca «AnrebOpa W Hadala MaTEeMaTUYECKOTO aHajlu3a» Ha YPOBHE
cpenHero o6mero oOpa3oBaHUs JOHKHO O00ECTIEYHBATh JIOCTIKCHHUE CIEAYIONIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa ¥ BBIYHCICHUSA

OnepupoBaTh HNOHATHAMM: PALMOHAIBHOE U JEHCTBUTENIBHOE YHUCIO, OOBIKHOBEHHAs U
JeCATUYHas APOOb, MPOLEHTBHI.

BbimonHATe  apudpmeTHyeckue ONepaluud ¢ PAUOHAIBHBIMU M JEHCTBUTEIbHBIMU
YHUCIAMHU.

BbimonHATe npuONMKEHHBIE BBIYUCIEHUS, HUCIOJb3Ys IpaBUila OKPYIJIEHUS, JeNaTh
IPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OnepupoBaTh HNOHATHSMHU: CTENEHb C LEJBIM MOKa3aTeleM; CTaHIapTHas (opMa 3alucH
JEWCTBUTENBHOIO YKCIIA, KOPEHb HATYpalbHOM CTENEHH; MCIO0JIb30BaTh MOAXOIAILYI0 (OpMy
3aIUCH JICHCTBUTENBHBIX YUCEN s peIIEHHs TPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JAHHBIX.

OnepupoBaTb MOHATHUAMHU: CHHYC, KOCHHYC M TaHIEHC IPOU3BOJILHOTO  YIJIa;
HCIOJIb30BaTh 3aIUCh IPOU3BOJILHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKLIUU.

YpaBHeHus 1 HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, PallMOHAILHOE,
UppalMoHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHE;

BeimonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX  BBIPDAKEHMH W pelaTh
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BbImonHATh npeoOpazoBaHusl LEIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE THIIbI LIEbIX, PALIHOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHsS M HEPAaBEHCTBA Ul PELIEHHUs MaTeMaTHYECKUX 3aJay U 3a71ad U3
pa3nuyHbIX 00JacTeil HAyKHU U pealbHOM KU3HU.

MojenupoBaTh peaibHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHHs, HEpPaBEHCTBAa [0 YCIOBHIO 3aJlaud, MCCIEJOBaTh IOCTPOEHHBIE MOJEIH C
MCIOJIb30BAHUEM aIlllapara ajareopsl.

DyYyHKUUH U TPaPUKHU

OmnepupoBaTh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl (YHKIUHU, 00JacThb ONpEAEICHUs
Y MHO>KECTBO 3HaYeHUN (YHKIUH, TpaduK GyHKIHUH, B3AUMHO 0OpaTHbIE (DYHKIIHMH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTP W HEYETHOCTh (YHKUUH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMNA U1 PELICHUs ypaBHEHUH.

Crtpouth u ynTaTh rpaduku JTUHEHHOW (YHKUIMHU, KBAAPATHYHON (YHKIUHU, CTENCHHOMN
(YHKIIMY C LEIBIM ITOKa3aTeNeM.

Wcnonb3oBath rpaduku GYHKIUN IS MCCICIOBAaHUS IMPOILECCOB M 3aBUCHMOCTEH TpU
pelIeHn: 3a1a4 U3 JPYruxX y4eOHBIX NMPEAMETOB M pealbHOW JKM3HM; BBIPAXaTh (OpMYyIIaMU
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCIIEIO0BATEIIBHOCTh, apU(PMETHUECKass U TeoMeTpUYecKast
MIPOrPECCUHN.

OnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUYECKas MPOTPECCHs], CyMMa
OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON TTPOTPECCUH.

3azaBath MOCJIEOBATEILHOCTH PA3JINYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil IJIs PEIIeHUs pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOXECTBO, ONI€paIK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /sl OMMCaHUsS peallbHbIX MPOIIECCOB
U SIBJICHUM, IPU PEIICHUH 3324 U3 IPYTUX Y4eOHBIX TPEIMETOB.

OnepupoBath NOHATUSAMU: OIIpPeIEICHNE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KVIIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATHSAMH: HATypalbHOE, LIEJIOE€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JI0KEHHUE YMCiIa Ha MPOCThIE MHOMKHUTENH JIUISl PELICHU 3aay.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapUM YnCiIa, JECITUUHBIE U HATYpaJbHbIE JOrapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU s MpeoOpa3oBaHUsS BBIPAKEHUH; OIEPUPOBATH
MOHATHUAMM: TIOKA3aTeJIbHOE YpaBHEHUME U  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPRKEHUH, COJEpXKAIIMX JIOTapU(pMbl; ONEPUPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHME U HEPAaBEHCTBO;, peIIaTh OCHOBHBIC THIIBI
nmorapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxonuts penieHus mpoCcTeUnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMHU: CUCTEMA JIMHEWHBIX YPaBHEHUM M €€ pelIeHue; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUM JIJIS1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonuth pemieHus mpocTemmnx CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHBIE CHUTYaIlMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33J]a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C
WCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKHU



OnepupoBaTh MNOHATHUSAMH: TEpUOAUYECKass (QYHKIUSA, MTPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH 3KCTpeMyMa (YHKIHH, HauOOJblIee M HAaUMEHbIIee 3HAYCHHUS (QYHKIHH Ha
MIPOMEKYTKE; UCTIOIB30BATh UX /ISl HCCIE0BAaHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKHd  TOKAa3aTelIbHOM,  JorapudMuyeckoil  u
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh UX HA KOOPJAMHATHON IUIOCKOCTU U HCIIOJIb30BAThH
JUIS pEIlIeHUs] ypaBHEHUI 1 HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKH JHHEWHBIX YpaBHEHHH U
HCI0JIb30BATh UX VI PEIICHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (GYHKIUN A1 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JOPYTrUX y4eOHbIX JUCLIUILINH.

Havana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBaTh  MOHATHSIMH:  HENpepbIBHAs  (QYHKUMS; TNPOU3BOAHAA  (DYyHKIUU;
UCI0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHON JUIsl pellIeHUs 3aau.

Haxomuth mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJHBIE CYMMBI,
MIPOM3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb3oBath MNpOU3BOAHYIO Sl HUCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTH PE3YJAbTaThl UCCIEOBAHMS K IOCTPOEHUIO I'paUKOB.

Hcnonb3oBaTh NpoU3BOAHYIO U HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COMAIbHO-DKOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has MU MHTErpai; MOHUMAaTh MEOMETPUYECKUN U
(bu3n4ecknii CMBICI HHTErpaa.

Haxonute nmepBooOpa3Hble 3JEMEHTApHbIX (DYHKIMI; BBIUYUCIATH UHTErpal no Qgopmyie
Herorona—JleitOauna.

Pemare nmpuxiafHbele 3aa4M, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMUA MaTEMAaTUUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpobHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
MHOK€eCcTBa pallHOHAIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PaloHaibHbIe 14 1 https://resh.edu.ru/subject/51/10/
yYpaBHEHUS U HEPABEHCTBA
(6)) .C
2 YHKIH 1 rpaguii. CTeneHs ¢ nemim 6 https://resh.edu.ru/subject/51/10/
oKasaTeJieM
A i n—oi .
3 pHGMeTHUECKNH KOPEHE N-Oi cTeneHn 18 1 https://resh.edu.ru/subject/51/10/
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
4 POpMYJIEI TPHTOHOMETPHH. 22 2 https://resh.edu.ru/subject/51/10/
TpuronomeTpudeckue ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5 https://resh.edu.ru/subject/51/10/
I1 000
6 OBTOP CHHE, ODODITICHHE, CHCTEMATHSAMHA 3 1 https://resh.edu.ru/subject/51/10/
3HAHUI
OBILIEE KOJIMYECTBO YACOB 110 ITIPO'PAMME 68 5



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

11 KVIACC

KoaunuyecTBo yacoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN(POBbBIE)
n/n NPorpamMmbl Bcero Konrpoarrre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
CreneHsp ¢ pallMOHATLHBIM [TOKA3aTENIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1 https://resh.edu.ru/subject/51/11/
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 1 https://resh.edu.ru/subject/51/11/
HEpaBEeHCTBa
Tpuronomerpudeckue QYHKIIUNA U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1 https://resh.edu.ru/subject/51/11/
HEpaBEeHCTBA
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 2 https://resh.edu.ru/subject/51/11/
5 HHTerpan u ero npuMeHEeHUs 9 https://resh.edu.ru/subject/51/11/
6 Cucrembl ypaBHCHUI 12 1 https://resh.edu.ru/subject/51/11/
7 HarypanbsHble u 11e1b1e yncia 6 https://resh.edu.ru/subject/51/11/
8 HOBTOP eHie, 0BODLLIeHHe, CHCTeMATH3ANNA 18 2 https://resh.edu.ru/subject/51/11/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acosB
Ne DJIeKTpOHHbIe HU(pPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
MHOeCTBO, oneparuy HaJl MHOYKECTBAMH. .
1 . pall g 1 https://resh.edu.ru/subject/51/10/
Huarpammer Ditnepa—Benna
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
2 JECATUYIHBIC IPOOU, TTPOTICHTHI, 1 https://resh.edu.ru/subject/51/10/
OECKOHEYHBIC MTEPHUONUECKHIE TPOOH
Apudmernueckue onepaum ¢
3 panMoHaIbHBIMHU YUCIIAMH, 1 https://resh.edu.ru/subject/51/10/
peoOpa3oBaHUs YHCIOBBIX BHIPAKEHHUI
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 peLIeHMS TPUKIIAJIHBIX 3aJ1a4y U3 Pa3InuHbIX 1 https://resh.edu.ru/subject/51/10/
oTpacJiell 3HaHUW U peabHON KU3HU
[Ipumenenne npobeli U MPOIICHTOB IS
5 peLIeHMS TPUKIIAJIHBIX 3aJ1a4y U3 Pa3IuyHbIX 1
oTpacJel 3HaHUU 1 pealbHOU KU3HU
eMCTBUTEIbHBIC YKcia. PalinoHanbHbIC U .
6 A t 1 https://resh.edu.ru/subject/51/10/
HUppalMOHAJIbHBIC YHUCIIA
Apudmerrnueckue onepamum ¢ .
7 pv ¢ patl 1 https://resh.edu.ru/subject/51/10/
JEWCTBUTEIbHBIMU YU CIIAMHU
[TpubnmkEHHBIE BEIYUCIICHUS, IPAaBUIIA
8 OKpYTJICHHS, IPUKUIKA U OLIEHKA 1 https://resh.edu.ru/subject/51/10/
pe3ynbTaTa BEIYMCICHUM
9 ToxmecTBa U TOXKIESCTBEHHBIE 1 https://resh.edu.ru/subject/51/10/



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

npeoOpa3oBaHms

10 YpaBHCHHE, KOPCHb YPaBHCHHUS https://resh.edu.ru/subject/51/10/
11 HepaseHcTBO, penienne HepaBeHCTBa https://resh.edu.ru/subject/51/10/
12 Meroa uHTEpBaJIOB https://resh.edu.ru/subject/51/10/
13 Pemrenue nensix u qpoOHO-palMOHATBHBIX
YpaBHEHUI U HEPABEHCTB
KonTponsnas pabora o teme "MHokecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKLAA, CHOCOOM 38NN PYHKLIHH. https://resh.edu.ru/subject/51/10/
B3aumHo o6paTHbIe GyHKIMH
I'paduk dyakumuun. O6aacTs onpeneacHus u
16 MHOYECTBO 3HaueHun pyaknuu. Hymm https://resh.edu.ru/subject/51/10/
¢byukun. [IpoMexxyTky 3HAKOMOCTOSTHCTBA
17 UeETHbie 1 HEUETHBIC (PYHKITMH https://resh.edu.ru/subject/51/10/
CreneHs C 1eNbIM [TOKA3aTEeIeM.
18 CrannapTtHas hopma 3armcu https://resh.edu.ru/subject/51/10/
JNeHCTBUTENLHOTO YnCiIa
Hcnonb3oBanue noaxosiiei popmbl
19 3aMMcy JeUCTBUTENbHBIX YHUCEN IS
pelIeHUs MPaKTUYECKHX 3a7a4 U
MIpPE/ICTaBICHUSI TAHHBIX
CrenenHas GyHKIHS ¢ HATYpaJbHBIM U
20 eJIbpIM nokasarenieM. E€ cBoiicTBa 1 https://resh.edu.ru/subject/51/10/
rpaduk
21 APHOMETHHECKHI Kopeith HATYPaIbHO hitps://resh.edu.ru/subject/51/10/
CTETeHU
22 ApupmeTrueckuii KOpeHb HaTypaIbHON



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

CTCIICHHU

CBoiicTBa apuPMETHIECKOTO KOPHS

23 . https://resh.edu.ru/subject/51/10/
HaTypaJIbHOM CTENEeHU
24 CBoiicTBa apu()METHUECKOTO KOPHS
HATypaJbHOW CTENEHU
o5 CpoiicTBa apu(METUUECKOTO KOPHS
HAaTypaJbHOW CTENEHU
26 Hf: HCTBIA C APUQMETHHECKIMI KOPHAMI Mt~ https://resh.edu.ru/subject/51/10/
oif creneHun
27 JeiicTBus ¢ apudpMeTHIeCKUMU KOPHSIMH N—
O} CTENeHU
28 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—
O#l CTeneHn
29 JeiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
01l CTeneHn
30 JlelicTBus ¢ apupMETHUCCKIMU KOPHAMHU N—
011 cTeneHn
31 Pemenue uppanoHanbHbIX YpaBHEHUN U
HEPaBEHCTB
32 Perenne nppaioHaIbHBIX YPAaBHEHUH U
HEPaBEHCTB
33 Peuienne nppaiiMOHaNbHBIX YpaBHEHUH U
HEPABEHCTB
34 Pemienne nppaniMoHaNbHBIX YpaBHEHUH U
HEPABEHCTB
35 Penrenne nppanoHaNbHBIX YpaBHEHUHN U
HEPABEHCTB
36 CaoiicTBa u rpaduk KopHs N-0ii cTeneHn https://resh.edu.ru/subject/51/10/



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

37 CoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1
KonTtposneHas pabota o Teme
38 "ApudMeTHuecKuil KOpeHb N—0 CTETeHHN. 1
WppanmonaisHbie ypaBHEHUS U
HepaBeHCTBA"
39 CHiyC, KOCHHYC H TAHIEHC HHCIOBOro 1 https://resh.edu.ru/subject/51/10/
aprymMeHTa
40 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO 1
aprymMeHTa
41 APKCHHYC, apKKOCHIYC I APKTARTEHC 1 https://resh.edu.ru/subject/51/10/
YHCIIOBOTO apryMeHTa
42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
43 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1 https://resh.edu.ru/subject/51/10/
(YHKIIMI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,
44 oTpeieJICHUe TPUTOHOMETPUUECKHIX 1
(YHKIIHMI YUCIOBOTrO apryMeHTa
45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1 https://resh.edu.ru/subject/51/10/
46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
47 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1
49 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpKEHUI
50 Hpeo6pa3ov13aHI/Ie TPUTOHOMETPHUYECKHX 1
BBIpKEHUI
51 KonTtponsHas padora o Teme "Popmyiisl 1



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

TpUroHoMeTpuu"

52 Pemienue TpuroHoMeTpUYECKUX ypaBHEHUN 1 https://resh.edu.ru/subject/51/10/
53 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
o4 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
55 Pemenune TpuroHoMeTpuUECKUX YpaBHEHUM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
o7 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
59 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
60 KonTponbHas pabora no teme 1
"TpuroHoMeTpu4ecKkue ypaBHeHUs"
[locnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS
61 OCJIENOBATEILHOCTEN. MOHOTOHHEIE 1 https://resh.edu.ru/subject/51/10/
MOCIIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccitit. Hcroab3opaiiie Mporpecciit 1 https://resh.edu.ru/subject/51/10/
JUIs PEeLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1 https://resh.edu.ru/subject/51/10/
yOBIBAIOLIEH r€OMETPUYECKOM POrPecCHu
64 dopmyrna CI0KHBIX TPOLIEHTOB https://resh.edu.ru/subject/51/10/
65 dopmyrna CI0KHBIX TPOLIEHTOB
O0o001Ienne, cucTeMaTH3ausa 3SHaHUH 3a
66 Kypc anreOpbl 1 Hayajl MaTeMaTH4ecKoro 1
anasm3a 10 xiacca
67 HTorosas KoHTpoJbHAs paboTa 1



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

O0001menue, cucreMaTu3anusa 3HaHUH 3a

68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

Crernens ¢ pallrOHAJIBHBIM IMOKAa3aTCJICM

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

CBOJiCTBA CTETIEHU

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

[IpeobpazoBaHue BhIpaKEHUH,
COJICPIKANTUX PAIIMOHATBHBIC CTCIICHN

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

[IpeobpazoBaHue BBIpaKEHUH,
COJIePIKANIUX PAIIHOHAIBHBIC CTCIICHU

[IpeobpazoBaHue BhIpAKEHUH,
COJIepKAIUX PAMOHATBHBIC CTETICHU

[TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA

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

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

IlokazarennHBIC YpaBHCHU U HCPpaBCHCTBA

©O© 00N O

IlokazarennHBIC YpaBHCHHUA U HCPpaBECHCTBA

IlokazarennHBIC YpaBHCHHU U HCPpAaBECHCTBA

Y

11

[Toka3zatenbHas GpyHKIHMSA, €€ CBOMCTBA U
rpaduk

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

12

KounTponsnas pabora no teme "CremneHs ¢
palMOHAIBHBIM [T0KA3aTEIIEM.
IToxazatenbHast GpyHkuus. [lokasarenbHble
YPaBHEHUs U HEpPABEHCTBA"

13

Jlorapugm uucna

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

14

JlecaTUUHBIE U HATypaJibHbIE JIOTapUPMBbI

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

15

[IpeoOpa3oBanme BeIpasKEHUH,

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



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

COoJIepKaIUX JIOTapHPMBI

[IpeoOpa3oBanme BEIpaKEHUH,

16
COJIepKAIUX JIOTAPHPMBI
17 [Ipeobpa3oBaHue BEIpAKEHHIA,
COJIepKAIUX JIOTAPHPMBI
18 JlorapupMmireckhe ypapHeHis https://resh.edu.ru/subject/51/11/
HEPaBCHCTBA
19 JlorapudmMuueckne ypaBHEHUS U
HEPaBCHCTBA
20 Jlorapudmuueckre ypaBHEHUS U
HEPaBCHCTBA
91 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA
22 Jlorapugmiriecicas pynicuis, € coficrsa https://resh.edu.ru/subject/51/11/
U rpaduk
93 Jlorapudmudeckas GhyHKIUsA, €€ CBOKWCTBA
U rpaduk
24 KontponbHas padora o teme "Jlorapudm"
25 TpH“r OHOMETPHUECKHE (yHKIMH, HX https://resh.edu.ru/subject/51/11/
CBOWCTBA U rpaduKu
26 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu
97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku
)8 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku
29 [Ipumepbl TPUTOHOMETPHUIECKHUX

HCEPaBCHCTB



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

[IpuMepsl TPUTOHOMETPUYECKUX

30
HEPaBEHCTB
31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTpomabHas pabora no teme
"Jlorapugmuueckas QyHKIIHS.
33 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA. TPUTOHOMETPUIECKHE
(GYHKIMY U UX TpapUKy.
TpuroHomerpudeckue HepaBeHCTBA'"
34 HenpepriBHbie QyHKITIHN https://resh.edu.ru/subject/51/11/
35 Metox mrTeppanon Juis pelterits https://resh.edu.ru/subject/51/11/
HEpPaBEHCTB
36 Metoa HHTEpBaIOB /sl peLICHHUS
HEpPaBEHCTB
37 [IpousBomHas GpyHKIHH https://resh.edu.ru/subject/51/11/
38 [IpousBoanas GyHKIHH
39 FeOMeTqueSKHﬁ M Qusiieckuii cmpic https://resh.edu.ru/subject/51/11/
IIPOU3BOIHOM
40 FGOMeTpI/IIIeSKI/Iﬁ U GU3NYECKUI CMBICIT
IIPOU3BOIHOM
41 IIpoun3BoaHbIE IeMEHTAPHBIX QYHKLIUH https://resh.edu.ru/subject/51/11/
42 IIpou3BoHBIE NIEMEHTAPHBIX QYHKIUI
43 TpoH3BonHasT CYMMEI, MPOH3BEACHH, https://resh.edu. ru/subject/51/11/
94acTHOTO (DyHKIIMHA
44 [IpousBoaHasi CyMMBI, IPOU3BEICHHS,



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

9acTHOTO (DYHKIIMHA

45

KonTtponeHas pabota o Teme
"[IpousBoanas"

46

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

47

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

48

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

49

[IpumeneHnne mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

50

Haxoxnenne HauOOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS PYHKIIMM HA
OTpE3Ke

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

51

Haxoxnenne HauOOIIBIIETO U
HAauMEHBIIIETo 3HaueHUs (PYHKIIMH Ha
OTpE3Ke

52

Haxoxnenue HauOOJIBIIEr0 U
HAaNMMCHBIICTO 3HAYCHU (bYHKI.IHI/I Ha
OTPE3KE

53

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU (bYHKI.IHI/I Ha
OTPE3KE

54

HaxoxaeHue HanOOJIBIIEr0 U



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

HAaMMEHBIIETO 3HaYeHUs (PYHKIIUHU HA
OTpPE3KE

Haxoxneaue HauboiblIero u

55 HAaMMEHBIIETO 3HaYCHUsT (QYHKIIUU HA
OTpE3Ke
[TpumeneHnne nporu3BOTHOM JUIs
HaXO0KJICHUS HAMJTYUIIIETO PEIICHUs B
56 MPUKIAJAHBIX 3a7a4aX, ISl ONPEACICHUS https://resh.edu.ru/subject/51/11/
CKOPOCTH TpOIIecca, 3aJaHHOTO (HOPMYIIOi
WK rpa@uKoM
57 KonTposnbHas pabota o teme
"IIpumenenne mpou3BoAHON"
58 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX https://resh.edu.ru/subject/51/11/
59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
60 Murerpar, reomeTpuHeckiti i Guaseckii https://resh.edu.ru/subject/51/11/
CMBICTT MHTETpajia
61 HHTerpai, reoMeTpuuecKuil 1 PU3NIECKUNA
CMBICTT MHTETpajia
62 Wurerpan, reoMmerpuueckuii U Gu3NYecKuit
CMBICTT UHTETpajia
63 Brramcrenne H?Terpaﬂa o popmyre https://resh.edu.ru/subject/51/11/
Herorona—JleitOHuna
64 Brruncnenue uHTerpana no popmysne
Hrrorona—IJleitOnuna
65 Brruncnenue uHTerpana no gopmyne
Herorona—IJleitOuura
66 Brruncnenue uaTerpana no gopmysne

Herorona—Jleiibaura



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

67

Cucrembl TUHENHBIX YpaBHEHUN

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

68

Cucrembl TUHEHHBIX YpaBHEHUN

69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

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

70

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

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

71

Cuctembl U COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX
YpaBHEHU U HEPABEHCTB

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

72

CucreMsl 1 COBOKYITHOCTH LEJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

73

CucremMbl U COBOKYIMHOCTHU LENbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeJIbHbIX, TOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTH LECJbIX,
PparOHAJIbHBIX, HPPALlUOHAJIBbHBIX,
ITI0Ka3aTCJIIbHBIX, JIOFapI/Iq)MI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Hcnonb3oBanue rpagukoB GyHKIUH 1S
pELIEeHNs YPaBHEHUHN U CUCTEM

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

76

Hcnonb3oBanue rpagukoB GyHKIUH 1S
pELIEeHNs YPaBHEHUHN U CUCTEM

77

IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX



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

3aj1a4 U 337124 U3 Pa3IM4YHbIX 00IacTei
HAyKU U peaJbHOU KU3HU

KonTtponeHast padota no Teme "MuTerpan u

78
ero npuMeHeHus. Cuctemsl ypaBHEHUI"
HarypanbsHble 1 1ieNIble Ynciia B 3aa4ax U3 .
79 P . https://resh.edu.ru/subject/51/11/
peaTbHOM KU3HU
80 HatypaJibHbIe ¥ 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU
81 HatypaJibHbIC ¥ IIebIe Yrciia B 3a7a4ax 13
peambHOM )KU3HU
82 [Ipu3HaKK JETMMOCTH HETBIX YUCET https://resh.edu.ru/subject/51/11/
83 [Tpu3HAaKH TETUMOCTH LIENTBIX YHACEI
84 [Ipu3HaKK JETMMOCTH LETBIX YUCE
85 [ToBTOpeHue, o6o0IICHNE,
cUcTeMaTu3alus 3HaHU. Y paBHEHUS
86 [ToBTOpEeHuE, 0600IICHNE,
cucTeMaTu3alus 3HaHW. Y paBHEHUS
87 [ToBTOpEeHue, 0600IICHNE,
cUCTEeMaTH3aIus 3HAaHUK. Y paBHCHHS
88 [ToBTOpEHUE, 0000IICHNE,
cUCTEeMaTH3aIus 3HAaHUK. Y paBHCHHS
89 [ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3allus 3HaHUA. Y paBHEHUS
90 [ToBTOpEeHnue, 06061IeHNE,
cUCTeMaTH3allus 3HaHUA. Y paBHEHUS
o1 [ToBTOpenue, 060061ICHNE,

CHCTeMaTHU3allus 3HaHUH. HepaBCHCTBa



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

92 [ToBTOpEenue, 060061ICHNE, 1
cucreMarusanus 3Hanui. HepaBeHcrsa

93 [ToBTOpEenue, 06001ICHNE, 1
cucremarusanus 3Hanuii. HepaBencrsa

94 [ToBTOpEHue, 06001ICHNE, 1
cucreMarusanus 3HaHuii. HepaBeHcTBa
[ToBTOpeHnue, o6o0IICHNE,

95 cucreMaru3ans 3HaHuiH. CHCTEMBI 1
YpaBHEHUU
[ToBTOpEeHue, 0600IICHNE,

96 cucteMarm3anus 3HaHui. CHCTEMBI 1
YpaBHEHUU

97 [ToBTOpeHnue, o600mEHNE, 1
cucrtemaTusanus 3HaHuil. OyHkuu

98 [ToBTOpeHue, o6o0IICHNE, 1
cucrtemaTusanus 3Hanuil. OyHkuu

99 Hrorosas koHTpoJIbHAs paboTa

100 Hroropas koHTpoJbHAs paboTa
O06001eHue, cucTeMaTru3alys 3HaHu| 3a

101 Kypc anreOpbl 1 Hauaa MaTeMaTU4eCcKOro 1
ananuza 10-11 kmaccoB
O06001eHue, cucTeMaTu3alys 3HaHu| 3a

102 Kypc anreOpbl 1 Hayajl MaTeMaTH4ecKoro 1
ananu3za 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKunoHepHoe 00IIeCTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Anre6pa u Hauana mat. aHanuza. J{unaktudyeckue matepuainsl. 10 k1. 6a30BbIit
ypoBeHb Illabynun M.U. u np

Anre6pa u Hauaia maT. aHanuza. Junakruyeckue Marepuansl. 11 ki1 6a30Bblit
ypoBeHb_Illabynun M.U. u np

Mertoaudeckue pekomeHaanuu k yueonuky III.A. Anmumona, FO.M. Kansruna,
H.E. ®&noposoii u np. Anredpa 1 Hauajga MaTeMaTudeckoro ananusa 10-11

KJIACCHI;

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://school-collection.edu.ru/catalog/

https://resh.edu.ru/



