INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «Anrebpa ¥ Hayaja MaTEeMaTHYECKOTO aHAIU3a»
6a3zoBoro ypoBHs 111 oOydaronuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30oBaTENbHOIO CTAaHIApTa CpexHEero oomero odpa3zoBaHus, C YYETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHHM, MPEABSBIIEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETCHLIMSMHU, COCTABIISIOIIMMU OCHOBY JUIS CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOIO M IIO3HABATEILHOTO DPa3BUTHUS
JUYHOCTH 00Y4aIOIINXCSl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTH4eCKOrO aHalM3a» SBIAETCS OJHUM M3 Haumbosee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, MTOCKOJBbKY, C OJHOW CTOPOHBI, OH OOecreynBaeT
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIMPYET CBOU AOCTHKEHHsI B MaTeMaTHUeCKOi (opme.

Kypc anreGpsl n Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIAJbIBAET OCHOBY JAJIS YCIICIIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TIOHUMAHHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMsl OBJIaJICHUE a0CTPAKTHBIMH U JIOTUYECKA CTPOTMMH MAaTEMaTHYEeCKUMHU KOHCTPYKIHSIMU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHMS,
UCTIOJIB30BaTh O00O0OIIEHNEe M KOHKPETHU3aluio, aOCTparupoBaHUE M aHAIOTHIO, (OPMHPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B Xo1e n3ydeHus anreOpbl U Hayaja MaTeMaTHYECKOro
aHaM3a B CTapIIeH IIKOJIE YYalluecs MOJTYYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~ MaTeMaTW4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIpPETAlNK  TIOJYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUpOJie, HayKe U B HCKYCCTBE, C BBIIAIOLIMMHCA MaTeMaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3Ha4MTENbHBIM BOCIUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 yuyeOHbI MaTepuan, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
Tak M 4Yepe3 cHenuduky ydeOHOW [eATeNbHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIBHOW KOHIEHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJy4YEeHHBINH pe3ysbTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajaM MaTeMAaTUYEeCKOIO aHAJIN3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

CrpykTypa Kypca «Anredpa 1 Hadala MaTEMAaTUYECKOTO aHAJIN3a» BKIIIOYAET CIIEAYIOIINe
coJiepKaTelbHO-MeTOuUecKue JUHUU: «YUucna u BblUMCHEHUs», «DyHKIUM U TpaduKkuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanusa», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE cojepKaTeabHO-METOIMYECKHUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUH JBYX JIET
oOydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMNOJHSAS APYT Apyra U MOCTENEHHO HaChIIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JlaHHBIH Kypc SBJs€TCSs HMHTETPATHBHBIM, MOCKOJIBKY
o0beauHsieT B cebe coJep)KaHHE HECKOJbKUX MaTeMaTUYecKuX JUCHMIUIMH: airedpa,
TPUTOHOMETPHUS, MATEMaTHUECKUI aHaIN3, TeOpHs MHOKECTB U Ap. [To Mepe Toro kak ydaruecs
OBJIIEBAlOT BCE Oojiee IIMPOKUM MATEMaTHYECKUM allaparoM, y HHUX IOCIEeI0BaTeIbHO
dopMHpyeTCsT M COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYeCKyl0 MOJeNb peaJbHOMN
CUTYyalluH, TIPUMEHSTh 3HAHUS, TOJyYeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHYeCKOTO



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(hOpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHBIN PE3YIITAT.

ConepxxarenpHo-MeTOAMYeCKass  JuHUA  «Yucna W BBIUMCICHUS»  3aBEpIIACT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIOIIUX B cE0sl MCIIOJIB30BAHHE PA3IUYHBIX (GOpPM 3amucu
JNEUCTBUTENIPHOTO 4YHUCJa, YMEHHE pAIMOHAJILHO BBIMOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHUS MATEMATHUYECKUX KOHCTAHT, OLIECHUBAHMS YUCIOBBIX BBIPAXKEHUM.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCs HAa MPOTSHKCHHH BCEro OOydYeHUs B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIHUX 3aaa4. OOyJaromuecs OBIaeBaAI0T PA3TMYHBIMU METOAAMH PEIICHUS IENIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTaPU(PMUUECKUX U TPUTOHOMETPUUYECKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUU
GyHKIMI C TOMOIIBbIO MPOU3BOJHON, PEIICHUH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaXOXKIEeHUe
HauOOJIBININX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PAIlMOHAIBHBIX, HPPANMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKkKe
BBIpQXEHHH, COJEp)KalIMX cTerneHu W jorapudmbl. brnarogaps u3yudeHuio anreOpanueckoro
MaTepuaa MPOUCXOIUT JATbHEHIIee Pa3BUTHE ATOPUTMHYECKOTO M a0OCTPAKTHOTO MBIILICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTE B BHJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a/]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKAa HAYKH.

CopepxarenpHo-MeToAu4YecKass TUHUS «DyHKIMHU U TpadUKW» TECHO MEPEIIeTaeTCs C
JpYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KakKOM-TO CMbICIE 33Ja€T IMOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIoe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, MCCIIEIOBATh TOJYYCHHBbIE (QYHKIHUH, CTPOUTh HX Tpadukwu.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAllEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIpAXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B  pasnuyHoi  (dopme:
aHAIUTUYECKOW, Tpaduyeckod U croBecHOW. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIlHH,
MCIIO0JIb30BAaHUIO aHAJIOT .

ConepxkarenbHast muHus «Haganma maTeMaTHYeCKOTO aHajau3a» MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTUYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX 00y4JaloIuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh UCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHH, OTPEaesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHUYE€CKUX MOJENIed pealbHbIX CHUTyaluld, HaXOXIACHUS
HAWIYy4IIero PENICHUs B MNPHUKIATHBIX, B TOM YHCIE COUUATBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaIbHO-TIOTHYECKOTO W KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUU paclio3HAaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIT O
BBIJIAIONITUXCSl pe3yJabTaTax, MOJYyYEHHBIX B XOJI€ PAa3BUTHS MaTeMaTHKU KaKk HAyKd, W HX
aBTOpax.



CopnepxarenpbHo-MeTOANYECKAs JIMHUA «MHOKECTBAa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pasleibl MAaTeMATHKUM W €€ TPWIOKECHHWHM, OHU CBS3BIBAIOT DPa3HblE MaTeMaTHYECKHE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayama MaTeMaTHYECKOro aHajIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOI0 aHajlM3a M MHTEPHpPETAalud IOJYyYEHHBIX pe3yibTaToB. Takue 3anaHus
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu pemennn peaabHbIX IPAKTHUYECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miane Ha U3y4eHHE Kypca anreOpbl U Hauajd MaTeMaTHYeCKOro aHajau3a Ha 6a30BOM
ypoBHE oTBoAUTCs 3 yaca B Henenmo B 10 kitacce u 3 yaca B Henenmo B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 204 gaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BbIYUCICHUA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JAPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoguyeckue  apobu. Apudmernueckue omepanMM C  palUMOHAIBHBIMH  YHCIaMH,
peoOpa3oBaHns YMCIOBBIX BbIpakeHUW. [IpumeHeHue npoOell M MPOLEHTOB IS pELIeHUs
IIPUKIIAIHBIX 337a4 U3 Pa3IMUHBIX OTpaciiell 3HaHUHI U pEaJIbHOM JKU3HH.

JleiicTButenpHble yKcna. ParuoHanbHble M MppalMOHANIbHBIE yucia. Apudmernyeckue
olepanuu ¢ JAeUCTBUTEIbHBIMU uuciamMu. [IpuOamkEéHHbIe BBIYMCICHUS, PAaBUIa OKPYTJICHHUS,
MPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ 1ensiM nokaszareneM. CtannaptHas GopMa 3amucH JeHCTBUTENBHOTO YHCIA.
Hcnonp3oBanne mnonaxonsmed Qopmbl 3amucu  JEHCTBUTENBHBIX YHMCENT JJs  pelIeHus
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajdbHOM cTemneHu. JledcTBus ¢ apudmMeTnyecKuMu
KOPHSIMHM HaTypaJbHON CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YHMCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE TPe0Opa30BaHUSI.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKEeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBL.

YpaBHEeHHE, KOpPEHb ypaBHeHus. HepaBeHCTBO, peuieHue HepaBeHCTBA. Meroa
HHTEPBAJIOB.



Pemenue nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHrnEe ypaBHEHHMI M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a7ad M 3a1ad U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

DOyHKUUM U rPpadpuKu

dyHKu, crocoosl 3ananus Gynkiuu. ['paduk pyHkiuu. Bzaumuo o6paTHbie GyHKITHN.

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTkn
3HAKOIOCTOSHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHass pyHKIMS C HAaTypaJbHBIM M IIENIBIM TOKaszarenem. EE cmoiicTBa u rpaduk.
CgoiicTBa u rpaduK KOpHS N-0if CTETIICHHU.

Tpuronomerpudeckass OKpPY)KHOCTb, OIpEICIIEHUE TPUTOHOMETPHUECKUX  (DYHKIIMIA
YHCIIOBOTO apryMeHTa.

Hayana maTeMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, — CIIOCOOBI  3aJaHUsl  IOCIEAOBATENbHOCTEH.  MOHOTOHHBIE
HOCJIEI0BATEIbHOCTH.

Apudpmernueckas U reomerpuyeckas — nporpeccur.  beckoHeuHo — yObIBarouias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I€OMETPUUYECKONW MPOrpeccuu.
@®opmyna CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHHe MPOTPECCUM JJIsl PEIIEHUs pealibHbIX 3a/1ay
IPUKJIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, onepaiuu HaJl MHOXKecTBamu. J{uarpammbl Ditniepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUuisi OIMMCaHUsl peajbHbIX IPOLIECCOB M SIBICHHM, IpH
PEIICHNH 33]1a4 U3 IPYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYHCICHUSA

HarypanbHsle u niensie yncia. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.
Crenens ¢ panMoHanbHBIM IOKa3areneM. CBONCTBA CTEIEHH.
Jlorapudm umcna. JleciTHUHbIE U HATypaJIbHbIE JIOTAPUPMBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXeHU, COAEPIKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuuecke ypaBHEHHs 1 HEPaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHHU. PenieHne NMpUKIaIHBIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPaBHEHUMN.

Cuctemsl 1 COBOKYITHOCTH PallHOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHrE ypaBHEHHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOYyHKUMH U TPaPUKHU

Oyukuus. [lepuogmueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIUH.
MakcumMymMbl 1 MUHUMYMbI (QyHKIuU. HambGonbliee W HauMeHbllee 3HAUYeHUE (DYHKIUM Ha
IIPOMEKYTKE.



Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rPpaUKH.

[TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOWCTBA U TpaduKH.

Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUM A8 UCCIIEAOBAaHUS IPOLECCOB U 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOI0 aHaJIHM3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB JIJIsl pEIICHUS] HEPABEHCTB.

[IpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3MIESCKUI CMBICT TPOU3BOIHOM.

[TpousBosHbIe 31eMeHTapHBIX QYHKIUH. DOpMyIIBl HAXOXKICHHUS POU3BOAHON CYyMMBI,
IPOU3BEACHUS M YACTHOIO (DYHKIIMH.

[IpumeHeHne TPOM3ZBOAHONH K HCCIECNOBAHWIO (PYHKUMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxxieHre HanOoIbIIero 1 HAaMMEHbIIEro 3Ha4yeHNs (QyHKIUU Ha OTpE3Ke.

[IpumeneHne NPOU3BOAHON U1l HAXOXACHMS HAWIYUYLIErO PEIICHHS B IPUKIIAJHBIX
3ajjauax, AJs OIpeesieHUsl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJIoi uiau rpaukoMm.

[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reomerpudeckuil u (usndeckuil cMmbici. BbluncieHune uHTErpana mo
dbopmyne Herorona—JleliOnuna.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yuyebOHOro mpeamera «Maremaruka» JIOJDKHO OOecreyuBaTh JOCTUIKEHHE Ha
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3YNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mnpenvera «MaremaTukay
XapaKTepU3yITCA:

I'paxgaHCKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU OO0ydYarIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABIIEHUEM O MAaTEMaTUYECKMX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBLHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpuoTHYECKOE BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKON TpakIaHCKONH UACHTUYHOCTH, YBAKEHUS K MPOILIIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THX
JIOCTIKCHHUH B APYTUX HAYKaxX, TEXHOJOTHUSAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; c(HopMHUPOBAaHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMSI, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTYDKCHUH HAyKW W JIEATEITbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

ICTETHYECKOC BOCIIUTAHHE:

ACTETUYECKMM  OTHOILIEHWEM K  MHPY, BKIIOYasg JICTETUKY  MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYXKACHUN; BOCHPUHUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUIOB UCKYCCTBA.

Duznueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHUeCKWe 3HAHUS B HWHTepecax
3I0pOBOr0 M Oe30macHOro 0oOpasza KW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO




(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSIX CIIOPTUBHO-03JOPOBUTEIILHON
JESITEIIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOTIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpoheCcCHOHATLHOW JIEATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPUIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMY OOpa30BaHUIO H
caMo00pa3oBaHUI0 HA TMPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH MTPAKTUYCCKHUX 3a/1a4 MATeMAaTUIECKOI HAIIPaBICHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTUYECKOH KYIbTYphl, NMOHUMAHHEM BIHSIHHUS COLUAIBHO-
PKOHOMHUYECKUX TMPOILIECCOB HA COCTOSHUE TPUPOIHOW U COIMAIBHON Cpeibl, OCO3HAHUEM
r00abHOTO ~ XapakTepa JKOJOTMYECKHMX MpoOJieM; OpUEHTAlMeH Ha  NPUMEHEHUE
MaTEeMATHYECKUX 3HAHWW JIJIS PEIICHUsS 33734 B 00JIACTH OKPYXKAIOIICH CPeJIbl, INIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH JIUIsI OKPY)KAIOLICH CPE/IbI.

LleHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHUPOBAHHOCTEIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOMICCTBCHHOW MPAKTHKH, TOHMMAHUEM MaTEeMAaTHYECKON HAyKu Kak chepsl
YeJIOBEYCCKOM JICATEIILHOCTH, 3TANOB €€ pa3BUTUSl M 3HAYUMOCTH JUISl Pa3BUTHSI IMBUIIH3AIINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH ¥ MaTeMaTHYeCKOW KYJIbTYpOH KakK CpPEJCTBOM ITO3HAHUS
MHUpa; TOTOBHOCTBIO OCYHICCTBISATh IPOCKTHYKD U HCCICIOBATEIbCKYIO JIESATEILHOCTh
WHMBUIYAJILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOrpaMMBbl yueOHOTO mpeaMeTa «MaTteMaTHKa
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbIMU  Oelicneusmi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
Oelicmeusimu.

1) Vuueepcanvnvie nosnasamensvhole oeticmsus, obecnewusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUS OKPYICAIOUIe20 MUpa;
npuMeHeHue 102UYeCKUX, UCCIe008amenbCKUx onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble TOTMYECKHE IEUCTBHUS:

e BBIBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC MPH3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHITHUI, OTHOLICHHH MEXIy TMOHATUSAMU; (DOPMYIHpPOBATH OMpEIEIICHUs TOHSATHII;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000IICHNS 1
CpaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATH WU TMPEOOPA3OBBIBATH CYXKICHUS: YTBEPAHTEIBHBIC M
OTpUIIaTeNbHbIE, eANHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBIIBIIITh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpPEYHsS B (PaKTax,
JMAHHBIX, HAOMIONEHUSX W YTBEPKACHUSX; MpeIsiaraTh KPUTEPUU JJS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

e JleNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJITIIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTENLHO JJOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUH (TIpsSMbIE U
OT MPOTHUBHOTO), BEICTPANBATh APTYMEHTAIHIO, PUBOIUTH IPUMEPHI U KOHTPIIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

e BBIOMpaTh crnoco0 pemieHus Yy4yeOHOM 3amaunM (CpaBHUBaTh HECKOJIBKO BapHAHTOB
peleHus, BeIOMpaTh Hambosee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTENLHO BBIICICHHBIX
KpUTEPUEB).




ba3oBble MCClIe10BATENbCKUE ICHCTBUS:

e HCHOJB30BATH  BONPOCHl  KaK  MCCIEIOBATEIbCKHMM  MHCTPYMEHT  I1O3HAHMS;
(GbopMyIHUpPOBaTh BOIPOCH], (PUKCUPYIOMIKE MPOTHBOpPEUHE, MpOOJIeMy, YCTaHABIMBATH
HCKOMOE U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEAOBAHUE 10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oObeKTa, sBJIEHMs, IIpolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAYy 00bEeKTaMU, SBICHUSMH, IPOLIECCAMU;

e  CaMOCTOATENIBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM IIPOBEAEHHOTO
HAOJIIOJICHUS, HCCIIEI0OBaHMs, OLIEHUBATh JOCTOBEPHOCTH IIOJYyYEHHBIX pPE3YJIbTATOB,
BBIBOJIOB M 000OILEHNI;

e IIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE IPOLECCA, a TAKIKE BBIIBUTATh IIPEIIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanuei:

e BBUIBJIATH AeULUTHI HHPOPMALIMY, TaHHBIX, HEOOXOIUMBIX [ OTBETA Ha BOIIPOC U JUIA
pelIeHus 3a/1a4H;

e BbIOMpaTh HHGOPMALMIO M3 HCTOYHHUKOB pa3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHCTEMAaTH3MPOBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IPECTaBICHHUS;

e CTPYKTYpHpOBaTh HH(OpMAIMIO, TPEACTaBIATH €€ B  pa3IU4YHBIX  (POpMax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHWBATh HAASKHOCT, HMH(OpPMAIMK 10 CaMOCTOATENBHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) YVuusepcanvivie KOMMYHUKAMUGHbIE Oelicmaus, 00ecneuusaiom chopmuposaHHocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo61eHue:

e BOCIPUHHMMATH U (HOPMYJIUPOBATH CYXJAECHUS B COOTBETCTBUU C YCIOBHAMM U LEISAMU
OOLIeHMs; $ICHO, TOYHO, I'PaMOTHO BbIpakaTh CBOI TOYKY 3pEHHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOAYy PELIeHHs 3a/1a4d, KOMMEHTHPOBATh
MIOJIY4EHHBIA pE3yibTaT;

e B X0Jle 00CYX/IeHHUs 3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3a7auu, BbICKa3bIBaTh MJI€U, HAllEJIEHHbIE HA MOMCK PELICHMs; COMOCTABIATh
CBOU CYXJIEHUS C CY>KICHUSIMU JIPYTUX YYAaCTHUKOB JMA0ra, OOHapy>KUBaTh pa3inyue u
CXOJICTBO IMO3ULMI; B KOPpPEeKTHOM Qopme QopMyanpoBaTh pas3HOINIACUs, CBOU
BO3PaKEHUS;

e TMPEACTaBIATh PE3YNbTaThl PEIIEHUs 3a7aud, SKCIIEPUMEHTA, MCCIEIOBAHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YUETOM 3a/7ad Mpe3eHTAaluu U
0COOEHHOCTEHN ayAUTOPHH.

COTpyIHUYECTBO:

e TIOHUMMAaTh U UCHOJH30BaTh MPEUMYLIECTBA KOMaHIHOW U MHJIMBUIYaIbHOW pabOTHI MPU
pelIeHnH y4eOHBIX 3ajjay; MPUHUMATh LIelb COBMECTHOW NEsITeIbHOCTH, IJIaHUPOBAThH
OpraHM3all0 COBMECTHOM paboThl, pachpeneniarTh BHJIbI paboOT, 10rOBapHBaThCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHHUS HECKOJIBKUX JIFOACH;

e y4acTBOBaTh B IpyHmnoBbIX (hopmax paboThl (0OCYXIeHus, 0OMEH MHEHHH, «MO3rOBbIE
HITYPMBI» U UHBIE); BBIIIOIHATH CBOIO YaCTh pabOTHl M KOOPAMHHUPOBATH CBOU JIEHCTBHS C
JIpYTMMH 4JIEHAaMH KOMaH/[Ibl; OIIEHUBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecyriamuensvie oeiicmsus, obecneuusaiom opmuposane cmvlcio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
CamMoopranusanusi:




COCTABIIATh IUIAH, AITOPUTM pELICHUs 33Ja4yH, BBIOMPATh CIIOCOO pelIeHHs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOIb:

e BJAJETh HAaBBIKAMU I[103HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUH M MBICIUTENbHBIX IPOLECCOB, MX pPE3YylbTaTOB; BIAAETh CHoco0amMu
CaMOIIPOBEPKHM, CAMOKOHTPOJSA IIpollecca M pe3yibpTaTa pPEIICHWS MaTeMaTU4eCKOn
3aJa4H;

e IPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH P PELICHUU 3a7a4d, BHOCUTHb
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HalJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBUSM, OOBACHATh IPUUYMHBI
JOCTHDKEHUS WM HETOCTHKEHHS PE3yIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLUIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anrebpa M Hayajla MaTeMaTHMYECKOI'O aHajIN3a» Ha ypOBHE
cpenHero obuiero o0pa3oBaHuUs TODKHO 00ECIeunBaTh JOCTHXKCHUE CIIETYIOUINX HMPEAMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KVIACC
Yucja 1 BLIYUCIECHUSA

OnepupoBaTh MOHATUSAMH: PallMOHAIBHOE M JEWCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
NeCATUYHASL APOOB, MPOLICHTEHI.

BeimonHATe apudmernyeckue onepanud € palMOHAIBHBIMU M JI€HCTBUTENBbHBIMU
YUCIIaMH.

BbinonHATe npuOIMKEHHBIE BBIUMCIEHUS, MCIONB3Ysl IpaBWia OKpPYIJIEHHUs, JAeaTb
IIPUKHJIKY U OLICHKY pE3yJIbTaTa BIYMCIICHU.

OnepupoBaTh HNOHATHSAMM: CTENEHb C LIEJBIM IMOKa3aTeleM; cTaHaapTHas (opMma 3amnucu
JEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJbHOM CTENEHM; HCIOIb30BaTh MOAXOIALIYI0 GopmMy
3aIUCHU ACUCTBUTENBHBIX YUCEII JUISl PELIECHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHus M HEpABEHCTBA

OnepupoBaTh NOHATHAMM: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; I1IEJIOE, PALlMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BommonHATe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKMX  BBIp@KEHUM M pemaTh
TPUTOHOMETPUYECKUE YPABHEHMS.

BoimonHATe npeoOpa3oBaHusl LENbIX, pAllMOHATBHBIX U MPPALMOHAIBHBIX BBIPAXKEHUN U
pemnaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsI U HEPABEHCTBA JUI PELICHUS MAaTeMAaTHYECKUX 3a7ad U 3a71ad u3
pa3INyYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

MogenupoBaTh peajibHble CHUTYyallUd Ha S3bIKe aireOpbl, COCTaBJIATH BbIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJa4yM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.



DOyHKUUH U rPpadpuKu

OnepupoBath MOHATUSAMU: QYHKIIHS, CIIOCOOBI 3a1aHus QYHKIINU, 00JIACTh OMpPECIICHUS U
MHOXKECTBO 3HaYCHUH (QyHKIMH, TpaduK QYHKIIMH, B3aUMHO 00paTHBIC (PyHKITUH.

OnepupoBaTh TOHATUAMHU: YETHOCTh U HEYETHOCTh (YHKIWH, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA Ui pELICHUsT yPaBHEHUH.

Ctpouth U 4uTaTh TpaduKu JTUHEHHON (YHKIIMH, KBaJApaTUIHOW (YHKIIUU, CTCTICHHOW
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnons3oBath rpaguku QyHKUMNA I MCCIETOBaHHS MPOLIECCOB U 3aBUCHUMOCTEH MpH
peIIeHnr 3a/a4 U3 IPYTHX Y4eOHBIX MPEIMETOB W PEalbHOM KH3HU; BBIpaXaTh (HOpMylIaMu
3aBHCUMOCTH MEXKy BETUYUHAMHU.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUAMHU: IOCJIEIOBATENBHOCTb, apu(pMeTHYecKass M TIeoMeTpuYecKas
IPOTPECCHH.

OnepupoBaTh HOHATHAMM: OECKOHEUHO YOBbIBAIOIIAs T€OMETPUUECKas IPOrPecchs, cymma
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA IMOCIENOBATEIBHOCTEH M MPOTPECCHH ISl PEHICHUS peabHBIX
3a/1a4 MPUKJIaJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OHepI/IpOBaTB MOHATHUAMU: MHOXKCCTBO, OIICpAllN Hal MHOXKCCTBAMMU.

Hcmons30BaTh TeOpeTI/IKO-MHO)KeCTBeHHHﬁ amnmapar Ijisd OIMMCaHusd pCaJIbHBIX IMPOLCCCOB
u HBHCHHﬁ, IIpU pCHICHUH 3aJ1a4 U3 JPYIr'Ux y‘IC6HBIX MpeaAMCETOB.

OHGpHpOBaTB IMOHATHUAMMA: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIILCTBO.

11 KJIIACC
Yuciia ¥ BbIYMCIEHUSA

OnepupoBaTh TMOHATHSAMH: HATypajbHOE, II€JI0€ YHUCIO; HCHOJIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTHIE MHOXHUTENN JJIs PELIEHUS 3a1ad.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YKCIIa, TECATUYHBIEC U HATYpaJIbHbIE JIOTapU(MBL.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTENEHM JUISI TNPeoOpa3oBaHMsS  BBIPAKEHUH; ONEPHPOBATH
MNOHATUSIMM:  TIOKa3aTebHOE YpPAaBHEHME W  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
MIOKAa3aTebHBIX YPABHEHUN U HEPABEHCTB.

BoimonHsaTe mpeoOpa3oBaHUs BbIpAXKEHHM, COAepXallux Jorapudmsl; ONepupoBaTh
HNOHATUAMM: JIOTapU(MUUYECKOE YpaBHEHHE W HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

HaxoauTs penienust npocTelX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ pelIeHHE; HCIIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH IS PEIICHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemieHuss npocTEHIINX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MopnenupoBaTb peajpHblE CUTyallUM Ha SI3bIKE anreOpbl, COCTAaBJIATH BBIPAXKEHUS,
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIENOBATH IIOCTPOCHHBIE MOAECIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTh MOHATUSAMH: INEpHOAMYECKass (QYHKIUSA, NPOMEKYTKH MOHOTOHHOCTHU
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIHMH, HauOOJbIIeE M HAaUMEHbIIee 3HA4eHUs (YHKIUU Ha
IIPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIE0BaHUS (QYHKIUH, 3aJaHHOH rpauKoM.

OnepupoBarb  MOHATHSAMHU:  TpapuKd  IOKa3aTEIbHOM,  JIorapu@Muueckoil U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX HA KOOPIAMHATHOM IUIOCKOCTH U MCIIOJIb30BaTh
JUTSL PELICHUs] yPAaBHEHUH M HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKH JUHEWHBIX YpaBHEHUH WU
UCTIOJIB30BATh MX JIJISl PEIICHHSI CUCTEMbI IMHEWHBIX YpaBHEHHM.

Hcnonb3oBare rpaduku (GyHKUMH JUIS HUCCIENOBAaHUS MPOLIECCOB M 3aBUCHUMOCTEH U3
JIPYruX y4eOHBIX JUCIUIUINH.

Hauvana MaTeMaTH4ecKOro aHaju3a

OnepupoBath MOHATUSAMU: HETIPEPbIBHAS (DYHKITUS; TPOU3BOIHAS ()YHKITHH; HCIIOIH30BATh
FCOMETPHYCCKUN U (U3HYSCKUI CMBICI POM3BOJIHOM JIJIsl PEIICHMS 3a/1a4.

HaxomuTe MpOW3BOAHBIC IIEMEHTAPHBIX (PYHKIHMA, BBIYHUCIATH IMPOHU3BOJHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOM3BOMHYIO IS HCCICAOBaHUS (QYHKIMH HA MOHOTOHHOCTH W
HKCTPEMYMBI, TPUMEHSTH PE3yIbTaThl UCCIEOBAHMS K TIOCTPOSHUIO TpaUKOB.

Hcnonp30BaTh MPOW3BOJHYIO TSI HAXOXKJACHHUS HAMIIYUIIETO PEIICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-3KOHOMUYECKHX, 3a1aUax.

OnepupoBaTh TOHATUSMHU: IMEPBOOOpA3HAs] M HMHTETPAT; MOHMUMATh T€OMETPUYCCKHA |
buznyecKuit CMBICT UHTETpaa.

HaxomuTe mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIMH; BBIYHCIATH HMHTErpai mo (Gopmyse
HrroTona—Jleiouuma.

Pemaths mpukiamHbIe 337a4d, B TOM YHCIE COIHMAIBHO-DKOHOMHUYECKOTO U (PH3UIECKOTo
XapakTepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne IIpakTHueckne  JnexrponHbie (HUPPOBLIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI KoHnTpoJibHbIe
n/n Bcero 5 padoThI o0pa3oBaTe/bHbIE PeCypChl
padoThbI
[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
1 3HAHHUU 5 1
. Pocexii
MHosxecTBa pallMOHAIBHBIX U AEHCTBUTEIBHBIX OCCHHCKAS SACKTPOHHAA LIKOIA
2 24 2 https://resh.edu.ru/
yucell. ParmoHanpHbIe ypaBHEHUS M HEPABEHCTBA
Pocor
Oyukiun U rpaduku. CTeneHs ¢ HelbM OCCHHCKAS SICKTPORHAA LIKOTA
3 HoKazATEIEM 6 https://resh.edu.ru/
ApudMeTHIeCKHii KOPEHb N—O0 CTETICHH. Pocentickast o11eKTpoHas ko
4 20 2 https://resh.edu.ru/
HpparnmonansHble ypaBHEHUS U HEPABEHCTBA
®opmyinsl TpuroHomeTpun. Tpuronomerpuyeckue Pocentickas onekTponHas ko
5 ypaBHeHHS 36 3 https://resh.edu.ru/
Poccuiickas 3inekTpoHHas KO
6 ITocmenoBaTeIbHOCTH U MIPOTPECCHU 7 https://resh.edu.ru/
T[ToBTOpeHue, 06001IEHHE, CHCTEMATH3AIMS Pocentickas d51eKTporHas wkosa
7 SHAHI 3 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoauuecTBo yacoB

Ne IpakTuyec = DJIeKTPOHHbIE (HH(PPOBLIE)
H /;1 HaumeHoBaHuMe pa3/ieioB U TeM NPOrpaMMbl Beero KoHTpoabHble  KHe oGpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[ToBTOpenue 4 4. Poccuiickas 3IeKTpOHHAs
1 4 1 wkoxna https:/resh.edu.ru/
2 Oynkiun 1 ux rpapuxu. Ilpeaen QyHKIUN 1 HENPEPHIBHOCTD. 20 2 Poccuiickas 2eKTpoHHas
OGpartHbie GyHKIIH mkona https://resh.edu.ru/
3 BexTops! B mpocTtpancTBe. MeTon KOOpAMHAT B IPOCTPAHCTBE 22 2 Poccniickas 1€KTporas
p poctp ) a pA poctp mkomna https://resh.edu.ru/
. Poccuiickas 35eKTpoHHas
4 [IpousBognas. IlpumeHeHne MpoU3BOAHOM 27 2 wmcona https:/resh.edu.ru/
Poccuiickas 35eKTpoHHas
5 Lumaszp, koHyc, map 16 1 mkona https://resh.edu.ru/
Poccuiickas snekrpoHHas
6 Ilepsoobpastas u unTerpar 13 1 mkona https://resh.edu.ru/
Poccuiickas snekrpoHHas
/ O6bembt Ten 16 1 mkona https://resh.edu.ru/
8 PaBHOCHIIBHOCTH ypaBHEHUH U HEPABEHCTB. PABHOCUIIBHOCTh 23 1
YpaBHEHUN W HEPABEHCTB Ha MHOXKECTBAX
9 Meroa npoMeKyTKOB /Il YpaBHEHUN U HEPABEHCTB 7
10 CucreMbl ypaBHEHHH ¢ HECKOJBKMMH HEU3BECTHBIMU 12 1
11 BeposITHOCTB M cTaTUCTHKA 7
12 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3allusl 3HAHUN 18 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 14



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ITIOYPOYHOE IIJIAHUPOBAHUE 10 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEeHME, 0600IIEHNE, CHCTEeMAaTH3allusl 3SHAHUN

KoauuecTBo yacoB

Bcero

KoHnTpoabHbie
padoThI

Ipakrnueckue
padoTsbI

Jara
H3YyYCHUS

DJIEKTPOHHBIE
nupposbIe
o0pa3oBare/ibHbIE

pecypcesl

[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allisl 3HAHUH

[ToBTOpEeHME, 00600IIEHNE, CHCTEMATH3allUs 3SHAHUN

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA

[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUs 3HAHUN

o 01 A W NP

10

11

MHo03ecTBO, Oniepaluy HaJl MHOKECTBAMHU.
Juarpammel Ditnepa—Benna

Parmonanpusie unciaa. OOBIKHOBEHHBIE U
JeCSITUUHBIE TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUONYECKHE Tpodu

ApudmeTnueckue onepanuu ¢ palioHaIbHbIMU
YUCJIaMH, IPE0Opa30BaHUs YUCIOBBIX BhIPAKEHUN

[Ipumenenue apobeii U NPOIEHTOB I PEeIICHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACICH 3HAHUU
U peajJbHOU KU3HU

[Ipumenenue apodeii U NPOIEHTOB I PEeIICHUs
MIPUKJIAJHBIX 33/1a4 U3 Pa3IUYHBIX OTPACIEH 3HAHUU
U peajJbHOU KU3HU

HeiicTBuTenbHble uncia. PanimonaabHbIe U
HUPPALMOHAIIBHBIE YHCIIA

e

12

13
14

JleficTBUTENIbHBIEC YUCIIa. PalinoHanbHbIE U
HWppalOHAIIbHBIC YHCIIa

JleficTBUTENbHBIC YKClIa. PaliioHaabHbIE
HWppalMOHAIIbHBIC YKCIIa

HeiicTBuTenbHble yncia. PanimonaabHbIe U




HppalruoOHAJIbHBIC YHCJIa

HeiicTBuTenbHble yncia. PanmonaabHbIe U

15 UppaIMOHATILHBIC YHCIIa 1
16 HeiicTBuTenbHble yncia. PalimonanbHbie U 1
HUppAIMOHAIILHBIC YHCIIA
17 Apudmerndeckue orneparuu ¢ AeHCTBUTETLHBIMU 1
YUCIAMHU
18 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHJIA OKpYTICHHUS, 1
MIPUKUIKA U OI[EHKA Pe3yIbTaTa BHIYMCICHUI
19 ToxnmecTBa U TOXKIIECTBEHHBIE TPE0Opa30BaHUs 1
20 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30OBaAHUS 1
21 VYpaBHeHUE, KOPEHb YPaBHEHUS 1
22 VYpaBHeHUE, KOPEHb YPABHEHUS 1
23 HepaBeHcTBO, penieHre HepaBEHCTBA 1
24 HepaseHcTBO, penieHne HepaBeHCTBa 1
25 Meroa unTepBaioB 1
26 Metox nHTEpBAIOB 1
27 Meroa unTepBaioB 1
28 Pemenue LeNbIX 1 TPOOHO-PALIMOHATBHBIX 1
YpaBHCHHI U HEPABEHCTB
KonTponbHas pabota mo Teme "MHOXkecTBa
29 palMOHATBHBIX U JICUCTBUTEIHHBIX YHCEIL. 1
PanmonansHble ypaBHEHUS U HEPABEHCTB"
30 OyHKIMsI, crocoOb! 3aganus GyHKIHH. B3aumMHo 1
oOpaTHbIe PYHKITUN
I'paduk pyakmuu. Obmacts onpeneneHus u
31 MHOecTBO 3HaueHui pynkmu. Hynmu ¢pyHkimu. 1
ITpoMexyTKH 3HAKOTIOCTOSIHCTBA
32 UérHble 1 HeYETHBIE (PYHKITUH 1
33 Crenens ¢ mnenbiM nokasareneM. CTanmapTHas 1




(bopMa 3alnucu I[GI‘/'ICTBI/ITCJ'ILHOI‘O qucia

Hcnonp3oBanue Moaxoasmieii popMbl 3arucH

34 JEHUCTBUTENBHBIX YACEN ISl PEIICHUS TPAKTHYECKUX 1
3aJ1a4 U IPEICTaBICHMS JaHHBIX

35 CrenenHas GyHKLUS C HATYPaJIbHBIM U LIEJIBIM 1
nokaszareneM. E€ cBoiicTBa u rpaduk

36 Apudmerndeckuii KOpeHb HATypaIbHOUW CTETICHU 1

37 Apudmernaecknii KOpeHb HATYPaTbHON CTETICHH 1

38 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIBbHOM 1
CTEIECHU

39 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIBbHOM 1
CTEIECHU

40 CaoiicTBa apu(MeTHYECKOro KOpHS HAaTYpaIbHOM 1
CTEIEHU

a1 JleiicTBUsI ¢ apu(METUUECKUMU KOPHIMH N—OM 1
CTETICHU

42 JlelicTBus ¢ apuMeTHUECKUMHI KOPHIMHU N—oi 1
CTETIeHU

43 JleiicTBusI ¢ apu(METUUECKUMU KOPHIMH N—OM 1
CTETIEHU

44 JleiicTBusI ¢ apu(METUUECKUMU KOPHIMH N—OM 1
CTETIEHU

45 JlelicTBus ¢ apuMETHUECKUMHI KOPHIMHU N—oi 1
CTETeHU

16 Pemrenne nppanoHaNbHBIX YPAaBHEHUN U 1
HEPABEHCTB

47 Pemenue nppannoHalbHBIX YpaBHEHUN U 1
HEPaBEHCTB

48 Pemrenne nppanoHaNbHBIX YPABHEHUN U 1
HEPABEHCTB

49 Pemenue nppanmoHanbHbIX YpaBHEHUN U 1




HCpaBCHCTB

Pemienue nppanyoHaabHbIX YpaBHEHUN U

50 1
HEPaBEHCTB

51 Pemrenne nppanoHaIbHBIX YPABHEHUN U 1
HEpaBEHCTB

50 Pemenue nppanyoHaabHbIX YpaBHEHUN U 1
HEPaBEHCTB

53 CoiicTBa 1 rpaduK KOpHS N-Oi CTeNEeHH 1

o4 CaoiicTBa u rpaduk KOpHS N-0if CTETIeHN 1
KontponbHas padota nmo teme "ApudmeTndecKkuii

55 KOpeHb N—oii cTenenu. MppanuoHanbHble ypaBHEHUS 1
Y HepaBeHCcTBa"

56 CuHyC, KOCUHYC U TaHT'€HC YHACIOBOIO apryMeHTa 1

S7 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa 1

58 CuHyC, KOCUHYC U TAaHT€HC YACIIOBOIO apryMeHTa 1

59 CuHyC, KOCUHYC U TaHT€HC YHACIIOBOIO apryMeHTa 1

60 CuHyc, KOCHHYC ¥ TaHTE€HC YMCIIOBOTO apryMEeHTa 1

61 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1
apryMeHTa

62 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC YHCIOBOI0 1
aprymMeHTa

63 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO 1
aprymMeHTa

64 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIIOBOTO 1
apryMeHTa

65 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO 1
aprymMeHTa
Tpuronomerpuveckast OKpy>KHOCTb, OTIpEICTICHHE

66 TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO 1

aprymeHra




Tpuronomerpuyeckasi OKpyKHOCTb, OIIPEICIICHNE

67 TPUTOHOMETPHUYECKUX (PYHKIUN YUCIOBOTO 1
apryMeHTa
68 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
69 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
70 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
71 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYIIbI 1
72 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITbI 1
73 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
74 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
75 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
76 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1
77 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
78 [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BBIPAXKEHUN 1
79 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 1
80 [TpeoOpa3oBaHne TPUTOHOMETPHYECKUX BBIPAKECHUI 1
81 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
82 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
83 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1
84 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
85 Pemrenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
86 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1
87 Pemrenne TpuroHoMeTprU4ECKUX YpaBHEHUN 1
88 Pemenne TpUroHOMETpUUECKUX YpaBHEHUIN 1
89 Perrenne TpUrOHOMETPHUUECKUX YpaBHEHHUN 1
90 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1
91 KonTponbhas padora no teme "®opmysis 1

TPUTOHOMETPHUU. TPUrOHOMETPUYECKUE YPAaBHEHUS "




ITocnenoBaTeaLHOCTH, CIIOCOOBI 3a1aHNs
92 OCJIEA0BATEIBLHOCTEN. MOHOTOHHBIE 1
[OCJIEOBATEILHOCTH

Apudmernyeckas 1 TeOMETpUYECKast POTPECCHU.
93 Vcnonp30BaHue MPOTPECCHH IS PELICHHUS PeabHbBIX 1
3a/1a4 MPHUKJIAJHOTO XapaKTepa

beckoneuHo yObIBaromasi reoMeTprUIecKas
94 nporpeccusi. Cymma 6€CKOHEUHO YOBIBArOIIei 1
TeOMETPHUECKON IPOTPECCUU

95 dopmyra CI0KHBIX TPOIEHTOB 1

96 dopmyra CIoKHBIX MTPOIEHTOB 1

97 dopmyJia CII0KHBIX IIPOLIEHTOB 1

98 @opMyIia CI0KHBIX IPOLEHTOB 1

99 @opMyi1a CII0KHBIX IIPOLIEHTOB 1
O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

100 areOphl ¥ HAYaJ MaTeMaTH4YecKoro anamm3a 10 1
KJjlacca

101 HToroast KOHTpOJIbHASA paboTa 1
O06001enre, cucTeMaTU3aIus 3HaHUH 3a Kype

102 anreOpbl U Hadal MaTeMaTu4eckoro aHaiausa 10 1

KJjiacca
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
e Tema ypoka Kontposnbubie  Ipakrnueckue Aara unpposLIe
n/m Bcero H3YyYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1. [ToBTopenue. Anredpa 1
2. [ToBTOopenue. ['eomerpus 1
3. [ToBTOpenue Teopuu. Pemenue 3anau 1
4, BBojaHas koHTpobHas padboTa 1 1
5. DOnemeHTapHbIe QYHKIUN 1
6. OO6nacTh onpeaeieHus ¥ 001acTh W U3MEHEHUS 1
¢ynkuuii. OrpaHU4eHHOCTh (PYHKIINH.
7. YeTHOCTb, HEYETHOCTD, IEPHUOJUIHOCTD (PYHKIIHIA 1
8. YeTHOCTb, HEYETHOCTD, IEPHUOJUIHOCTD (PYHKIIHIA 1
9. [TpomexyTkH BO3pacTaHMs, YObIBaHMS 1
3HAKOMOCTOSIHCTBA U HYJIH (DYHKITHH
10. | IlpomexyTku BO3pacTaHHs, YOBIBAaHHS 1
3HAKOMOCTOSIHCTBA U HYJIH (PYHKIUH
11. | HccnenoBanue GyHKIUN U MOCTPOEHHUE UX I'PadUKOB 1
HIIEMEHTAPHBIMHA METOJaMH
12.  OcHoBHBIE CTTOCOOBI IPE0Opa30BaHuUs TpahUKOB 1
13. | OcHoBHbIE c1TOCOOBI TPe0OpazoBaHusl rpauKOB 1 1
14.  TlousTtHe mpenena GyHKIUU 1
15. OIHOCTOPOHHUE MPEIETbI 1
16. | CoiicTBa npeaenoB QyHKIHHA 1
17. | TlonsTHe HENPEePHIBHOCTH (PYHKIMH 1
18. | HemnpepbIBHOCTb 3JIeMEHTAPHBIX (PYHKITHI 1
19.  Tlonstre oOpatHOW (HyHKIIMA 1
20.  OOparHble QyHKIHH 1
21.  OOpaTHBIC TPUTOHOMETPHYECKUE (HYHKIIUN 1




22.  OOpaTHbIC TPUTOHOMETPHYECKUE (YHKIIUH 1

23.  IloBropenue Teopuu. Permenue 3anau 1

24.  KonrtposbHas pabota 1

25.  Ilonsatue BekTOopa. PaBeHCTBO BEKTOPOB 1

26. Cinoxenue W  BblUMTaHWE  BekTOopoB. Cymma 1
HECKOJIbKUX BEKTOPOB

27.  YMHOXEHHE BEKTOpa Ha YHCIIO

28.  KowmmianapHbie BEKTODHI. [TpaBuio 1
napaieNenume/a.

29.  PasnoxeHue BeKTOpa IO TPEeM HEKOMILIaHAPHBIM 1
BEKTOPaM.

30. Pemenue 3amay 1

31.  TloBropenue Teopuu. Pemenue 3amay 1

32.  llpsmoyroiibHas cUCTEMa KOOPJAMUHAT B IPOCTPAHCTBE 1

33.  Koopamuatsl BeKkTOpa 1

34.  CBsi3p MEXIYy KOOPJMHATAMH BEKTOPOB H 1
KOOpJMHATAMU TOYEK

35. [Ipocreiimue 3a1a4n B KOOpAUHATAX 1

36. [Ipocreiimine 3a1a4n B KOOpAUHATAX 1

37. [Ipocreiimine 3a1a4n B KOOpAUHATAX 1

38. | VYrom mMexay BeKTOpamu 1

39.  CkamsipHOE IPOU3BEICHUE BEKTOPOB

40.  BbIUMCIICHHE YTIIOB MEXIAY MPSIMBIMU U TUTOCKOCTSIMH 1

41.  VYpaBHEHHUE IIOCKOCTH 1

42. Paccrosnane oT TOUKH IO MIOCKOCTH 1

43, Pemenne 3amau 1

44.  llentpanpHas cumMeTpusi. OceBasi CHMMETpUs 1

45.  HPDO. 3epkanbHast cummerpus. [lapannenbHbrii 1
MepeHoc

46. | KontposbHas paboTa 1




47.  AHaiu3 KOHTPOJILHOU paboThl. [ToHsATHE TPON3BOIHOMN 1
48. Du3HYEeCKUil CMBICI TPOU3BOTHON 1
49.  TlpousBomaHas cymMbl. [Ipon3BoaHas pasHOCTH 1
50.  IIpousBomnas cymMmel. [IponsBoaHas pasHoCTH 1
51. Brrumncienre npou3BoaHBIX 1
52.  TlpousBoanas npousBeaeHus. [Ipon3BogHas 4acTHOTO 1
53.  IlpousBoanas npousBeaeHus. [IponsBogHas 4acTHOTO 1
54.  Ilpou3BonHBIC JIEMEHTAPHBIX (GYHKIUI 1
55.  Ilpou3BomHas CIOXKHON PYHKIIUU 1
56.  Bpruucienue mpou3BOIHBIX 1
57.  KonrpombsHas pabora 1
58.  Amnanu3 KOHTPOJbHOU PabOTHI. MakCUMyM U 1
MUHUMYM () YHKIIAN
59.  MakcumyM U MUHUMYM ()YHKITUU 1
60.  VYpaBHeHHE KacaTeTbHOU 1
61.  VYpaBHeHue KacaTeIbHON 1
62.  IlpuOimKeHHBIC BEIYMCICHUS 1
63.  Bo3pacranue u yObiBaHue (yHKITUI 1
64. Bospacranue u yobiBaHue GyHKIUI 1
65.  IIpou3BojHBIE BBICHIMX MOPSIKOB 1
66.  OkcTpeMyM (pyHKIIMH C €IMHCTBEHHOM KPUTHUECKON 1
TOYKOU
67.  DOkcrpemyMm (QYHKIIHH ¢ €IMHCTBEHHON KPUTHUECKON 1
TOUKOH
68.  3amauu Ha MAaKCUMYM M MUHUMYM 1
69. 3amaum Ha MAKCUMYM M MUHUMYM 1
70.  Ilocrpoenue rpadukoB GyHKIHIA C TIPUMEHEHUEM 1
IPOM3BOIHOM
71.  Tloctpoenue rpagukoB (QyHKIMNA C IPUMEHEHUEM 1

MIPOU3BOAHOMN




72.  IloBropenue Teopuu. Permenue 3anau 1

73.  KonrtposbHas pabota 1

74.  AHanu3 KOHTPOJIbHOU paboThl. [loHsATHE ITMIHHApA 1

75. [Tnomaas MOBEPXHOCTH IUIMHAPA 1

76. Pemenue 3amau 1

77.  IlomsTne KoHyca 1

78.  Ilnomaap MOBEpXHOCTH KOHYCA. 1

79.  YceyeHHBIH KOHYC 1

80.  Pemenue 3amau 1

8l.  Cdepa u map. YpaBHeHUE Chepbl 1

82.  Bzammuoe pacmonoxxkeHue cdepsl M IUIOCKOCTH. 1
KacarenbHast II10CKOCTB K cdepe

83.  Ilmomans cdepbr 1

84.  Pemenue 3a1a4 Ha MHOTOTPaHHUKH, IIHJIMH/IP, KOHYC 1
U 1map

85.  Pemienue 3a1a4 Ha MHOTOTPaHHUKH, [IUIIMH]IP, KOHYC 1
 1ap

86.  Pemenue 3a1a4 Ha MHOTOTPaHHUKH, [IUIIMH]IP, KOHYC 1
U 1map

87.  Pemienue 3a1a4 Ha MHOTOTPaHHUKH, [IUIIMHJIP, KOHYC 1
 1ap

88.  Pemienue 3a1a4 Ha MHOTOTPaHHUKH, IIUITUHJIP, KOHYC 1
H 1ap

89.  KontposbHas padboTa 1

90.  Amnamu3 KOHTPOJIBHOU paboThl. [ToHATHE 1
nepBooOpa3zHoit

91.  IIpaBuia HaXOXJIEHHs IEPBOOOPA3HBIX 1

92.  IIpaBuia HaXOXXJIEHHs IEPBOOOPA3HBIX 1

93. [Inomane KpUBOJIMHEWHON Tpaneuu 1

94, [Tnomaae KpUBOJUHEHHOMN Tparenuu 1




95.  OmpenencHHBIA WHTErpal 1
96.  OmpenencHHBIA WHTErpal 1
97.  ®opwmyna Herotona-Jleitoaua 1
98. Brruucnenue miomanau GUrypsl ¢ HOMOIIBIO 1
OTIPE/ICIEHHOTO WHTErpaia
99.  Beruucnenue wiomaan GUrypsl ¢ MOMOIIBIO 1
OTIpEIeIEHHOr0 WHTErpaa
100. CaoiicTBa OIpeaeieHHBIX HHTETPAJIOB 1
101. BrruncneHne onpeneseHHOr0 HHTErpaia 1
102. KontponbHas paboTa 1
103. Ilonsite oObeMa 1
104. OOBEM MPAMOYTOIBLHOTO MapaIelienuIeaa 1
105. Pemenue 3agau 1
106. OOBem mpsMOil MPU3MBI 1
107. OOBem numuHApa 1
108. Bsruncnenue 00HEMOB TN € TOMOIIBIO 1
OTIpEICIIEHHOTO HHTETpaia
109. OOBeM HAKIIOHHOW TTPU3MBI 1
110. OO6Bem mupaMuabl 1
111. Pemrenne 3agau 1
112. OOnem KoHyca 1
113. Pemrenue 3amgau 1
114. OOwbem mapa u ero yacteu 1
115. Pemrenue 3agau 1
116. IInomans chepsr 1
117. Pemrenwne 3agau 1
118. KontponbHas paboTa 1
119. PaBHOCWIBHBIC Ipe0Opa30BaHUS YpaBHEHHIHA 1
120. PaBHOCHIIBHBIE TPEOOPA30BAHUS YPAaBHEHU 1
121. PaBHOCHUIIBHBIE IPEOOPA30BAaHNs HEPABEHCTB 1




122. PaBHOCHUIIbHBIE IPEOOPA30BAHNUS HEPABCHCTB

123. IlonsiTHe ypaBHEHHS-CIICICTBH

124. Bo3BeaeHue ypaBHCHHS B YETHYIO CTCIICHb

125. Bo3BeaeHue ypaBHEHHS B YETHYIO CTCTICHb

126. IloteHmupoBaHue JTorapuPMUIECKUX ypaBHEHUU

127. TloteHuupoBaHue J0orapupMHUUECKUX ypaBHEHUH
128. Pemenue ypaBHeHHI U HEPABEHCTB

129. TloBropenue Teopuu. Pemenne 3amau

130. KontponbHas paboTa

131. OcHOBHBIC TOHATHS.

132. PemeHue ypaBHEHHH C TOMOMIBIO CUCTEM

133. Pemenue ypaBHeHHIi ¢ TOMOIIBIO CUCTEM

134. Pemenue ypaBHEHHI ¢ TOMOIIBIO CHCTEM

135. Pemenue ypaBHeHHI ¢ TOMOIIBIO CUCTEM

136. Pemienue ypaBHEeHHH C IOMOIIbIO CUCTEM

137. PemieHue HEpaBEHCTB € OMOIIbIO CUCTEM

138. PemieHne HepaBEHCTB € OMOIIBIO CHCTEM

139. PemeHne HEpaBEHCTB € TIOMOIIBIO CHCTEM
140. PemeHnie HEpaBEHCTB C TIOMOIIBIO CHCTEM
141. Peienue HEpaBEHCTB C IOMOIIBIO CUCTEM
142. TloBropenue Teopuu. Pemenne 3amau

143. KontponbHas paboTa

144,  OcHOBHbBIE MOHATHSL.

145. Bo3BeneHue ypaBHEHHsI B YETHYIO CTEIEHb

146. Bo3BeneHue ypaBHEHHsI B YETHYIO CTEIEHb

147. YMHOXeHHUe ypaBHEHHs Ha (YHKLHUIO

148. Ipyrue npeoOpa3oBaHUs ypaBHEHUH.

149. Pemenue ypaBHeHUH

150. Bo3BeneHue HEpaBEeHCTBA B YETHYIO CTENIEHB
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151. Jlpyrue npeoOpa3oBaHUsI HEPABEHCTB

152. IlpumeHeHHEe HECKOJbKHUX MPeoOpa3oBaHMUit

153. Hecrporue nHepaBeHcTBa

154. Pemenue HepaBEHCTB

155.  VYpaBHeHus ¢ MoayIsimMu

156. HepaBeHctBa ¢ MOAYJISIMU

157.  Meron MHTEPBAJIOB I HENPEPHIBHBIX (DYHKITHIA
158. Merox MHTEPBAJIOB IS HENPEPHIBHBIX (DYHKITHIA
159. Meron MHTEPBAJIOB IS HENPEPHIBHBIX (DYHKITHIA
160. Pemenue HepaBEeHCTB

161. PemeHne HepaBEHCTB

162. PaBHOCHJIBHOCTb CHCTEM.

163. PaBHOCWIJIBHOCTBH CUCTEM.

164. Cucrema- ciencTBue

165. Cucrema- ciieacrsue

166. Merox 3aMeHBI HEU3BECTHBIX

167. Merox 3aMeHBI HEU3BECTHBIX

168. TloBTopenue Teopun. Permenne 3amaq
169. KonrtponsHas pabora

170. VYpaBHEHHS C TapaMeTpOM

171. HepaBeHcTBa ¢ mapaMmeTpom

172. CucteMbl ypaBHEHHH ¢ TTapaMeTpOM

173. Ilpumepsl penieHus ypaBHEHUI U HEPABEHCTB C
napamMeTpoM

174. BeposTHOCTb U CTATUCTUKA
175. BeposTHOCTb U CTaTUCTUKA
176. BeposTHOCTH M CTaTUCTHKA
177. BeposTHOCTb M CTaTUCTUKA

178. BeposTHOCTH M CTAaTHCTHKA
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179. BeposSTHOCTH M CTaTHUCTHKA 1

180. BeposSTHOCTH M CTaTHCTHKA 1

181. AKCHOMBI CTEPEOMETPUU U UX CIICIACTBUSA. 1
[TapamienbHOCTh NPSMBIX, IPSIMOU U INIOCKOCTH,
IIJIOCKOCTEM.

182. IlepneHAMKYISIPHOCTH MPSMOM U TUIOCKOCTH. 1
JBYI'PaHHbIN yroil. IlepneHuKysipHOCTb IIIIOCKOCTEN

183. MHororpaHHUKH, MapauIeICUIea, TPU3Ma, 1
nUpamMu/a, IIoLaI1 UX OBEPXHOCTEH

184. BexkTopsl BB IpocTpaHcTBe. JleiicTBHS Hax 1
BekTopamu. CKaJsipHOE TPOU3BEJICHUE BEKTOPOB

185. [unuuap, KOHYC, MIap U VIO UX TOBEPXHOCTEN 1

186. OOBemsl Ten 1

187. IIpeoOpa3zoBaHKHE TPUTOHOMETPUICCKUX BHIPAKCHUN 1

188. PemeHue TpUroHOMETPUYECKUX YPABHEHUI 1

189. PemeHue TpUrOHOMETPUYECKUX YPABHEHUI 1

190.  Pemenwue moka3aTenbHBIX U JOTApUPMUIECKUX 1
YpaBHEHUHU

191.  Pemenue nokaszareiabHbIX U JOrapu(pMUUIECKUX 1
ypaBHEHHHA

192.  Pemenue moxa3aTeIbHBIX U JIOTapU(PMUIECKIX 1
HEPaBEHCTB

193. | Pemenue nmoka3aTeabHBIX U JIOTapU(PMUIECKUX 1
HEPaBEHCTB

194.  TIpowmsBoanas. [IpumeHeHNE TPOU3BOTHOM 1

195. TIlIpowusBoanas. IlpumeHeHne MpoU3BOJHOM 1

196. IIpousBoanas. IlpumeHeHne NpOU3BOIHOM 1

197.  UroroBas KOHTpoJsIbHAs paboTa 1

198.  OO6oOmienne, cucTemMaTu3alys 3HAaHUH 32 KypC 1
matematuku 10-11kmaccos

199. OO6oOmenue, cucTeMaTr3aIus 3HaHUH 3a Kypc 1




mateMatuku 10-11xknaccos

200. OO6oOmeHue, cucTeMaTr3alus 3HaHUH 3a Kypc 1
mareMmatuku 10-11xmaccos
201. OO6obuienue, cucTemMaTu3anus 3HAaHUN 33 KypC 1
Mmatematuku 10-11xkmaccoB
202. OO6oOmeHue, cucTeMaTr3alus 3HaH|H 3a Kype 1
mareMmatuku 10-11xmaccos
203. OO6ob6menne, cucTeMaTu3anus 3HaHAN 33 KypC 1
Mmatematuku 10-11kmaccoB
204.  OOGoOmaromuii ypok 1o MaTeMaTHKe 1
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 204 14




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. AnreGpa m Hauana wmaTeMathuyeckoro ananmusza 10 xmacc : ydeOHUK st
00pa3oBaTeNbHBIX yUYpexaeHuil: 0a30BbIii u npoduinbHbl ypoBHH 10 m3x. / C.M.
Huxonwsckuii, M.K. Iloranos, H.H. Pemernukos, A.B. Illeskun M.: IIpocBemienue
2019r.

1. Anrebpa u Hayana MaremaTthdyeckoro anammza |1 xmacc : y4yeOHUK i
0o0pa3oBaTeNbHbIX Y4pexaeHui: 6a30Bblii U mpoduibHbil ypoBHH 10 m3g. / C.M.
Huxonbckuit, M.K. Tloranos, H.H. Pemernukos, A.B. llleekun M.: I[IpocBemienue
2019r.

2. Yuebnuk s 11 xmacca ansi o0meoOpa3oBaTeNIbHBIX YUYPEXKACHUM: 0a30BBIA U

npodunbHblid ypoBHU «['eomerpus,10 - 11», JI.C. Atanacsu, B.®. byry3os, C.b.
Kamommes u ap. — M.: [Ipocsemenne, 2019.

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. Kuura qst yaurens M.K. [Totanos, A.B. lleBkun M.: IIpocBemenne 2011r.
2. U3yuenue reomerpuu B 10-11 kmaccax: meroa. pekomennanuu k yue6. / Ku. ans
yuutens / [C.M. Caaksn, B.®. byry3oB]. — 2-e u3a. — M.: [Ipocsemenue, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Poccwuiickas anexrponnas mkoina https://resh.edu.ru/



