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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydueOHOro Kypca «AjnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAapTa CpexHero odmiero obpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOTO oOpa3zoBaHusa. Peanmmzamus mporpaMMmbl 00ECIIEUMBACT OBIAICHHUE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, EIOCTHOCTh OOWIEKYIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEILHOTO PAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO0 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a ¢ JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YYalluxXcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypcOB MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (OpMyJIHPYET CBOU JOCTHKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anrebpsl 1 Hauasl MaTeMaTHYECKOr0 aHAIN3a 3aKJabIBAET OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMUHM, OUOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh X B IOBCEIHEBHOM XM3HU. B Toxe
BpEeMsI OBIIQJICHUE a0CTPAKTHBIMH W JIOTUYECKA CTPOTHMMH MAaTeMaTHUYECKUMH KOHCTPYKIHSIMH
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne U KOHKpETH3aluio, adCcTparupoBaHHWE W aHAJOTrHIo, (OopMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo1e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaM3a B CTapIIei IIKOJIEe YYalluecs MOJYJYaroT HOBBIH ONBIT PEHICHUS MPHUKIATHBIX 3ajad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTH4YeCKMX MOJENeH pealbHbIX CUTyaluid u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TpUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUECKUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBHBIM IMOTEHIIMATIOM, KOTOPBIH peanu3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeNbHOCTH, TpeOyIoled CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUATEIILHOW KOHICHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 3a
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meronuku oOyueHust anreOpe M HadajlaM MaTeMAaTHYECKOTO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a» BKIIFOYAET CICAYIOIINe
coJiepKaTenbHO-METOANYecKue JUHUU: «YUucna W BblUMCIEHUs», «DyHKIUM U Tpadukuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndeckoro aHanusa», «MHOXKECTBAa U JOTHKay.
Bce ocHOBHBIE cojepKaTenbHO-METOIMYECKHUE JIMHUM U3Yy4aroTCs Ha MPOTSDKEHUH JBYX JIeT
oOydeHus B cTaplled IIKOJie, €CTECTBEHHO JOMOJHSSA APYr Jpyra U MOCTENEHHO HachIIasCh
HOBBIMM TEeMaMHU M pa3aenamu. JIaHHBI Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
o0benuHseT B cebe coiepKaHWEe HECKOIbKMX MaTeMaTU4eCKUX JAUCHUILIMH: anreopa,
TPUTOHOMETpPHS, MATEMAaTHUECKUI aHan3, TeOpus MHOXKeCTB U Ap. [Io Mepe Toro kak ydaruecs
OBJIa/IEBalOT BcE Oosiee IIMPOKUM MAaTEMaTHUYECKHM allaparoM, y HHUX [OCIEeI0BaTeIbHO
dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTHUECKyl0 MOJETb pealbHOM
CUTyalluM, NPUMEHATh 3HAHU, MOIyYeHHbIE B Kypce «AureOpa M Hayajla MaTEeMaTH4EeCKOTro



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(OpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3aaadd, a
3aTeM MHTEPIPETUPOBATh MOJYUYECHHbBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAayaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcs (HOpMUPOBAHHIO MPOUHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B Ce0s MCIONB30BAHHE PA3NUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE palMOHAIBHO BBINIOJIHATH JCHCTBUS C HUMH, JeNaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIONIIMX 3a1a4. O0y4aromuecs OBJIaJeBAIOT PA3IMYHBIMUA METOaMH PEIICHUS LETBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKHIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXCHHH, COJEp)KAIMX CTeNeHu U Jorapudmbl. brarogaps u3ydeHuro anredbpandeckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCUMOCTEN B BHJIC€ PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CogepxarenpHo-MeToAuYeCKass JUHUS «DyHKIMU U TpadUKM» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIMH, MX CBONCTB W TpadUKOB, HCIOIb30BaHUE (YHKIMN s
pelieHus 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEalbHON >KM3HH TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJyYeHHbIE (YHKIHUH, CTPOUTh HX TpaduKH.
Marepuan »TOM coaepKaTelbHOM JIMHUM HAlEJIeH Ha pa3BUTUE YMEHH U HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pasnuyHoM  (dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHMI0O ©  KOHKPETH3allWH,
HCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTo aHajiv3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX TOSIBIIETCS BO3MOXXHOCTh MCCIIEAOBATh U CTPOUTH rpaduku QYHKIIHHI, OTPEIesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUYECKUX MOJENIEH pealbHbIX CUTYyalWi, HAXOXICHUS
HAWIYy4IIero PENICHUs B MPHUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOLIMXCSl PE3yJbTaTax, IMOJIYYEHHBIX B XOJ€ PA3BUTHS MATEMATHUKHW KAaK HAyKH, U HUX
aBTOpax.



CopnepxaTenbHO-METOANYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT PAa3HbIC MAaTEMaTU4YECKHUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaja MaTEeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajlu3a M MHTEPHpPETAlUu IIOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIblH M3 PA3feiioB IIPOrpaMMBbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
MCIIOJIb3YETCSl JJIsl peleHHs IPUKIAaIHbIX 3a1ad. [lpu penennn peaabHbIX IPAKTHUECKUX 3a/1ad
yyalidecss  pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOJIeEMy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM Mm1aHe Ha M3YYCHHE Kypca aareOphl M Hadal MaTeMaTHIeCKOTro aHaM3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Heaento B 10 kiacce u 3 yaca B Hegemo B 11 knacce, Bcero 3a 1Ba
roja odyuyenus — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Pannonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IUYHBIX OTPACIECH 3HAHUW U PEAIbHOU KU3HMU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHANbHBIE uucia. Apudmernueckue
OTepaluu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmkEHHbIe BHIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenens ¢ nenbiM nokasareneM. CrangapTHas ¢opma 3amucU JACUCTBUTEIBHOTO YHKCTIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemneHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HAaTypaJIbHOM CTEIICHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUECKHUE
(bopMyIIBL.

VYpaBHeHHe, KopeHb YypaBHEHHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHUN U HEPaBEHCTB.

Pemenne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMmeHeHre ypaBHEHHMII U HEPaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKUX 3ajad W 3a1ad u3
pa3InYHBIX 00J1acTe HAYKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, crocoosl 3ananust GyHkuun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢yHkiuu. Hynu ¢ynkuuun. IpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCIIOBOTO apryMeEHTa.

Hayana maTemMaTHuecKkoro aHajamsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBaTelNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIeH reoMeTpUYecKOr MPOrpeccHui.
@opmyrna CIOXKHBIX IMPOLEHTOB. Vcrnonp3oBaHWe NMPOTPECCUM JJIsl PEIICHUS PEalIbHBIX 3a/1ay
MIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoxkecTBO, onepanuu HajJ MHoOxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUisl ONMCAHMs peajbHBIX IPOLIECCOB M SBIEHUM, IpU
pELICHUH 3a7a4 U3 APYrUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM MoKa3areneM. CBOMCTBA CTENICHHU.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue NpukiIajHbIX 3aad C [OMOLIbIO CHUCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIUIECHUI0 MaTEMaTHUYECKHUX 3ajad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOMN KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HambGonblmiee n HamMeHblIee 3Ha4eHHWE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpapuKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Ucnionb3zoBanue rpadukoB PyHKIUHN 1)1 pEIICHUS] YPABHEHHU M U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH U1 MCCIEIOBAaHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maremMaTH4ecKoro aHajaimusa

HenpepsiBable pyHKIIMU. MeTon MHTEPBAJIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas GyHkiuu. ['eomerpuueckuii 1 GU3NUECKUIA CMBICI TPOU3BOIHOM.

[TpousBoaHbIE 31€MEHTApHBIX (QYHKIUK. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxnenne HauOoJIbIIero 1 HaMMEHBIIETo 3HaYeHUs! GYHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKkoMm.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qu3MuecKuil cMbica. BplumcieHune HHTErpaia 1o
dbopmyrne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne y4yeOHoOro mpenmera «MaTeMaTHKa» IOKHO OOecrieuyuBaTh JTOCTHIKEHHE Ha
YpOBHE cpelHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3yAbTATHl OCBOEHHS IMpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTepU3yTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydyarolmlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCUHMCKOMN Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHHS K IPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM IIKOJbI, K HCIIOJIb30BAaHUIO 3TUX
JOCTHKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, ’TUYECKOI'O TIOBEACHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HayKW U JIEATENbHOCThIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Pu3nyeCKOoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOoBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTAbIXA, pPeryispHas Quandeckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHATUSAX CIOPTUBHO-03/JOPOBUTEIILHON
JEeSTENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
cdepam mpoecCHOHATBHON JIeATeNbHOCTH, CB3aHHBIM C MAaTEMAaTUKON M e€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY YYacTHUIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HaIlPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MNPUPOAHOW M COLHUAIBHON Cpefbl, OCO3HAaHHWEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  MpoOJieM; OpHEeHTalue Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHMM JJI pPelIeHHs 3aJad B 00JACTH OKPYKAIOLIEH cpenbl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYy4YHOTO MTO3HAHMSL:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOH MPAKTUKH, TOHHUMaHUEM MAaTeMaTHYeCKOW HAyKH Kak cgepbl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKH U MaTeMaTU4YecKOW KyJIbTYpOH KaK CpPEACTBOM MO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTteMaTukay
XapaKTepU3yIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
Oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYEcco8 o0y yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCaAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TOHATHUSIMH, (HDOPMYIMPOBATH OMPEACIICHUS TOHSATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEaaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI;

e BBIOMpaTh Croco0 perieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbomee MOAXOMSMIMNNA ¢ YIETOM CaMOCTOSTENbHO BBIEICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATEIbCKUH  HHCTPYMEHT  TO3HAHWS,
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE W JlaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTQHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0OBeKTa, SBICHH, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SIBICHUSMH, MPOIIECCAMHU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOICHHS, UCCIICAOBAHUS, OIECHUBATh JIOCTOBEPHOCTh ITOTYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEITOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI HH(GOPMALIMHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUTSL pEeIlIeHUs 3a/1a4H;



BBIOMpaTh HMHQPOPMAIMIO ¥3 MCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBJICHHUS];

CTPYKTYypUpOBaTh HMH(OpMALMIO, TPEACTaBIATH €€ B pasIuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMH IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATH U (POPMYIIHPOBATEH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMH M LEISAMHU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIIEHUs 3a1a4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAaThl PELICHMs 3a1a4y, SKCIIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOZ

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHJHOW M WHAWBHUIYaJbHOM pabOTHI
OpU pelIeHuH Y4YeOHbIX 3aJay; IPUHUMATh L€JIb COBMECTHOM JeATeNbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CykaeHUS, 0OMEH MHEHHMH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JEeNCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJa B 001N
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranu3zanus:

COCTaBIISATh IJIaH, AJTOPUTM pELICHHs 3ajayd, BBIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTpOIIB:

BJIAJCTh HABBIKAMM IIO3HABATENIbHOW pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pelIeHUs MaTeMaTH4eCKOn
3a/1a4u;

NPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTbH IPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa IEeJId U YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AnreOpa M Hadajga MAaTEMaTHUECKOI'O aHAJIM3a» Ha ypOBHE
cpenHero oomiero o0pa3oBaHUs TODKHO O0ECIIeYnBaTh JOCTHIKEHUE CIIETYIOUIMX TPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOb, IPOLICHTHI.

BeimonHATe  apudmernyeckue oOnepanuud ¢ palUOHANBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbinonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIIOJB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HOHATHSAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHaapTHas (opma 3anucu
NeMCTBUTENILHOTO YKCIIa, KOPEHb HAaTypallbHOW CTENEHH; UCIIOJIBb30BaTh MOAXOAIIYIO (HOpMy
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsl PELICHUs IPAKTUYECKUX 3a/1a4 U IPE/CTABICHUS JaHHBIX.

OnepupoBaTb MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJIBLHOIO YIJIa Uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (PYHKIMH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHSIMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpazoBaHMs ~— TPUTOHOMETPUYECKMX — BBID@XKEHUM W pemiarh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUHN U
pelaTh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpyMeHsTh ypaBHEHUS U HEpPABEHCTBA JUIsl pEIEHMs] MAaTEMaTUUYECKUX 3a/1a4 U 337a4 U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

MopnenupoBaTh peajbHble CHUTYyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUM U rpaduku

OrniepupoBaTh NOHATHUSAMU: (PYHKITHS, CTOCOOBI 3aaHusl (DYHKIIMH, 00JIacTh ONpPEACICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK GyHKINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTh MOHATUSMHU: UYETHOCTb M HEUYETHOCTh (QYHKIUHM, HYyIH (QyHKUIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBathk rpaduku GyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHUHOW (YHKIIMH, CTETIEHHOMH
(GYHKIIMH C LETbIM TTOKa3aTEeJEM.

Hcnonb3oBate rpaduku GYHKUMN I MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelleHnn 3aja4 U3 APYruxX Y4eOHBbIX NMPEAMETOB M PEaTbHOM KU3HM; BbIpaXKaTh (HopMyliaMu
3aBUCUMOCTH MEX]ly BETMYMHAMH.

Hauyana maTeMaTu4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBHOCTb, apu(METHUeCKass U TeOMeTpHUYecKast
IIPOrPECCHUHU.

OnepupoBaTh MOHATHIMU: OECKOHEUHO yOBIBaIOIIasi TeOMETpUYecKasi mporpeccus, CyMMa
OECKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3agaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcrnonb30BaTh CBOMCTBA IOCIIENI0BATEILHOCTEN U MPOTPECCUM Ul PELICHUS PEATBHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, OIEpallUi HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar JUisl OIMCAaHUs PEAIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEICTBHE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHSA

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTENN AJI PEIIEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh MOHATUAMU: JIOTapu(M YUCIIA, IECATUYHBIC U HATYpaJIbHbIC JIOTapU(MBIL.

YpaBHeHusI 4 HePaBEeHCTBA

[IpumeHnsaTh cBOMCTBa CTemeHW sl MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEJIbHOE YPAaBHEHME U HEPABEHCTBO; pPEIIATh OCHOBHBIC  THIIBI
MO0KAa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH /IS peLICHUs MPAaKTUYECKUX 3a/1ad.

HaxoauTs pemeHust NpocTeNInX CUCTEM U COBOKYITHOCTEW pPallMOHAJIBHBIX YpaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajbHblE CUTYallUM Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIETH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTb MOHATUSAMH: MepUOANYEcKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH IKCTpeMyma (YHKIIMH, HauOoJblllee U HauMEHbllee 3HaueHus (QyHKIUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 33 JaHHOH rpa)uKoOM.

OnepupoBaTb  NOHATHSAMM:  TpadUKH  TOKAa3aTeNbHOM,  Jorapu@muueckol u
TPUTOHOMETPUUYECKUX (PYHKINI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTU U MCIIOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUIS PEIIEHUs] CUCTEMBbI JINHEHHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (QyHKIUH IS MCCIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHajaImu3a

OnepupoBaTb  MOHATHSAMH:  HENpepbIBHAsS  (QYHKIMS;  NpPOM3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM [T pelIeHns 3a/1au.

HaxoauTh mpou3BOJIHBIE 3JEMEHTAPHBIX (PYHKIMM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTe NPOM3BOJAHYIO M MCCIeNOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOKACHHUS HAWIYYIIEro PEIICHUs B IPUKIAJHBIX, B
TOM YHCJIE COLIMATIbHO-3KOHOMHYECKHX, 3a1a4ax.



OnepupoBaTh MOHATUSMU: TIEPBOOOpa3Has W WHTETpall; MOHHUMATh T'€OMETPHYECKUU U
(bu3HYECKUI CMBICIT HHTErpaa.

HaxomuTe nepBooOpa3HbIe JIeMEHTApPHBIX (DYHKIIUN; BBIYUCISATH HHTETpal Mo (opMyIie
Herorona—JleiiOuuma.

Pemarpr mpukiagHbie 3aa4d, B TOM YHCIE COIHAILHO-3KOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3a.



TeMaTnyeckoe MIAHUPOBAHME C YKa3aHUEM KOJIMYECTBA AKAJEMHYECKHX YacOB, OTBOJMMBIX HAa OCBOCHHE KaXKJOM TEMbl y4eGHOTO
npeaMeTa, ¥ BO3MOXKHOCTh MCIOJIB30BaHUS MO ATOW TeMe 3JIEKTPOHHBIX (LHUQPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABISAIOIIMXCS y4eOHO-
METOJUYECKUMH MaTepuanamu (MyJIbTUMEIUHHbIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKHM U 3aJa4YHUKH, DJICKTPOHHbIE OHOIMOTEKH,
BUPTYaJlbHbIE J1TAOOPATOPUH, UTPOBBIE MPOrPaMMbl, KOJUIEKIHHU IUGPOBBIX 00pa3oBaTeNIbHBIX PECYPCOB), MUCIOIb3YEMbIMU AJIsi OOy4YeHUS U
BOCIHUTAHUS PA3UYHBIX TPYMI MOJIb30BaTEJeH, MPEICTaBICHHBIMU B JJIEKTPOHHOM (IM(POBOM) BUAEC U PEANU3YIOUUMHU TUIAKTHYECKHE
Bo3moxHocTH KT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

Tematudeckoe IuIaHUpoOBaHKE MO anredpe W Havasam aHanusa i 10-11 KiaccoB COCTaBIEHO C y4eTOM pabodeil mporpaMMbl BOCIHUTAHUSI.
BocnurarensHpIil OTEHIMAT JAHHOTO YY4eOHOro MpeaMeTa O0ECHeYMBACT PEATH3ALUI0 CIEAYIOIIMX IIEJEBBIX NMPHOPUTETOB BOCHHTAHHS
oOyuaromuxcst OO0O:

1. Pa3BuTHEe IEHHOCTHOTO OTHOIIEHHS K TPYAy KaK OCHOBHOMY CIOCOOY JOCTM)KEHHS >KM3HEHHOTO OJIaromody4ds 4ellOBeKa, 3aJloTy €ro
YCIIEHIHOTO NMPO()ECCHOHAIBHOTO CaMOOTIPEICICHHUS U OIIYIIECHHs YBEPEHHOCTH B 3aBTPAILIHEM JTHE.

2. Pa3zBuTHeE IIECHHOCTHOTO OTHOIIIEHUS K cBoeMy OTedecTBy, CBOEH Maioi 1 OoJbioi Ponune kak MecTy, B KOTOPOM YEJIOBEK BBHIPOC U MO3HAI
NepBbIC PAJOCTH U HEYJa4M, KOTOpas 3aBelllaHa eMy MpeIkaMu U KOTOPYIO HY>KHO 00eperarh.

3. PazButue HEHHOCTHOI'0 OTHOLICHUSA K IMPUPOAC KaK HCTOUYHHUKY XKXHU3HHU Ha 36MJ’I6, OCHOBC CaMOro €¢ CyleCTBOBAHUI, HY)KHaIOHleﬁCH B
3allUTC U TOCTOSIHHOM BHUMAHUHN CO CTOPOHBI YCJIOBCKA.

4. Pa3BuTHE LICHHOCTHOI'O OTHOILIEHUS K 3HAHUSM KaK MHTEJUIEKTYalbHOMY pecypcy, obecreunBaroniemMy Oyayliee yeaoBeKa, Kak pe3ysabTaTy
KPOIMOTJIMBOIO, HO YBJIEKATEIBHOIO Y4eOHOr0 Tpy/Ia.

5. OpraHmaum{ HAaCTaBHUYCCTBA MOTUBHUPOBAHHBIX U SPYAUPOBAHHBIX YUAIUXCA HAJl UX HCYCIICBAIOIIMMHU HUJIM HU3KO MOTHBUPOBAHHBIMU Ha
HN3YUCHUC MAaTEMATUKN OJHOKJIACCHUKAMH, JAOIICTO CONNAJIbHO 3HAYMMBbIH OITBIT COTpyAHHYCCTBA U B3aMMHOM IIOMOIIH.

6. YcraHoBIeHHE B3aMMOOTHOIIICHHH CY6LCKTOB ACATCIIbHOCTH Ha YPOKE KaK OTHOIIICHUH CY6’LCKTOB €IMHOM COBMECTHOM ACATCIIBHOCTH,
obecrieynBaeMoi O6IJ_II/IMI/I AKTUBHBIMU UHTCJUICKTYAaJIbHBIMU YCHIIUAMMU.



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabibie o0pa3oBaTrejibHbIe
padoThI pecypenI
MHokecTBa palluOHAIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. PalonansHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6
MoKazaresiem
3 Apudmerndeckuii KOpeHb N—Oi CTETIeHU. 18 1
Hppanmonaibabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyiibl
4 TpUrOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 3
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kourpoasusre o0pa3oBaTe/ibHbIE
padoThI pecypenI
CrermneHsb ¢ pallMOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenbHas pynkuus. [lokazarenpHbie 12 1
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUS.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
TpuronomeTpuyeckue QyHKIIMH H UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
4 [IpounsBonHas. [IpuMeHeHne Npon3BOIHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEHHIA 12 1
7 HatypanbHble U 11enble yncia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 p
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6







KAJTEHIAPHO-TEMATHYECKOE IINIAHUPOBAHMUE (npusoxkeHue k padoueil nporpaMmme)
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

Jara

U3YyYCHUA

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MHo3xecTBO, ONepaly HaJl MHOKECTBAMHU.
Huarpammsl Ditiepa—Benna

Pamuonansable uncina. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC
MIePUOTUYECKHE TPOOH

Apudmerndeckue onepanum ¢
palMoHaTFHBIMU YHCIIaMH, TPE0Opa30BaHUs
YHCJIOBBIX BBIPAKECHUH

[Ipumenenue npobeit U MPOLEHTOB JIst
peneHus NPUKIIAIHbIX 33/1a4 U3 Pa3IndHbIX
oTpacieil 3HaHUI U peaTbHOM KU3HN2
CTapTOBaH JAUardoCTHUKa

JleicTBuTenbHBIE UKciia. PalimonaabHbIe U
VppalOHAJIbHBIC YHCIIa

ApudmeTnueckue ornepanuu c
HeﬁCTBHTeHBHBIMH qucjaaMu
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHIIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa

BBIYUCIICHUN

ToxzaecTBa U TOXKICCTBEHHBIE HpeO6p830BaHI/I$I

10

VYpaBHEHHE, KOPEHb YPaBHEHUS




11

HepaBeHcTBO, pelieHre HepaBeHCTBA

12 MeToa UHTEpBaJIOB

13 Pemienue nensix U ApoOHO-paIMOHATBHBIX
YPaBHEHMI U HEPABEHCTB
Kontponsnas padora Nel mo teme

14 "MHOKeCTBa pallMOHAJIBHBIX U
JICHCTBUTEIIBHBIX uncel. PanmonaibHbie
YpaBHEHUS U HEPABEHCTB"

15 OyHKIHS, CIIOCOObI 3a1aHUs (PYHKITUH.
Bsanmuo obparHbie HyHKIMN
['paduk pynkuuu. O61acTh onpeneaeHus u

16 MHO>KECTBO 3HauUeHui GpyHKIuu. Hynu
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

17 YérHbie 1 HEUETHBIC (QYHKIINN

18 Crenenb ¢ nensiM nokasareneMm. CrangaptHas
¢dopMa 3anucu IeHCTBUTENBHOIO YHCTa
Hcnonb3oBanue noaxozsueit popmel 3anucu

19 JEMCTBUTENBHBIX YUCEN JUISl peIleHHs
NPaKTUYECKHX 3a/1a4 U TPEACTaBICHUS TaHHBIX

20 CrenenHast QyHKIUS C HATypalbHBIM U LIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

91 ApudmeTnueckuiit KOpeHb HaTypaIbHOU
CTETEeHH

99 Apudmernueckuii KOpeHb HaTypaTbHON
CTETIEHU

93 CaoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJlbHOH CTeneHn

24 CaoiicTBa apu(PMETUYECKOTO KOPHS




HaTypaJbHOM CTEIIEHU

CgoiicTBa apu(PMETHIECKOTO KOPHS

25 HaTypaJbHOHU CTEIIEHU

26 HeticTBust ¢ apuMeTHUIECKUMU KOPHSAMHU N—OM
CTENEeHU

97 JleiicTBus ¢ apupMETHISCKUMH KOPHSIMU N—0ii
CTENEHU

98 JeiicTBus ¢ apuMeTHIecCKUMU KOPHIMH N—0ii
CTENEHU

29 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMU N—0ii
CTETEeHU

30 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oi
CTENEHU

31 Pemienue uppanmoHanbHeIX YpaBHEHUH U
HEPABEHCTB

39 Pemenune nppanoHaibHBIX ypaBHEHUN U
HEPABEHCTB

33 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

34 Pemenune uppanoHalbHBIX ypaBHEHUHN U
HEPABEHCTB

35 Pemenne uppanvoHaibHBIX YpaBHEHUN U
HEPABEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if cTeneHn

37 CgoiicTBa u rpaduk KOpHs N-0if cTeneHu
KontpomnsHas padora Ne2 o teme

38 "ApudmMeTnueckuii KOpeHb N—0il CTETICHH.

HppanmonanbHble ypaBHEHUS U HEpaBeHCTBA"




CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOIO

39 1
apryMeHTa

40 Cunyc, KOCUHYC ¥ TaHT'€HC YHCIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckas OKpy>KHOCTb,

43 oTIpeNieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 orpezieNieHue TPUTOHOMETPUIECKHUX (YHKIUI 1
YHCIIOBOTO apTyMEHTa

45 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

50 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

51 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

59 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

53 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1

BBIPAKECHUI




54 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1
55 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 1
56 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUU 1
S7 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1
58 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUH 1
59 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1
Kontposbnas padota Ne3 o teme "dopMyiis
60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocenoBarenbHOCTH, CLIOCOOBI 3aTaHHUS
61 [10CJIeqOBaTeIbHOCTEl. MOHOTOHHEBIE 1
MOCIIE0BATEIbHOCTH
ApudmeTndeckast U TeOMETpHUYECKAs
62 nporpeccuu. Vcronbp30BaHUEe MPOTPECCHU JIIS 1
pENICHHS pealTbHBIX 33a7a9 MTPUKIAHOTO
xapakrtepa
beckoneuHno yObIBaroIIasi reOMeTpUIecKas
63 nporpeccusi. CymMmma O€CKOHEYHO YOBIBAOIIIEH 1
TEOMETPHYCCKOHN MPOTPECCHH
64 ®opMmya CI0KHBIX TPOLIEHTOB
65 dopmyra CII0KHBIX MTPOIEHTOB
O06o00611eHne, cucTeMaTu3alus 3HaHUH 33 Kypc
66 anreOpbl ¥ HavYaJl MaTeMaTudeckoro anaimsa 10 1
KJacca
O06o00611eHne, cucTeMaTu3alus 3HaHUN 32 Kypc
67 anreOpbl U HAYall MAaTeMaTUYecKoro ananu3a 10 1
KJlacca
68 O06o001IeHre, CHCTeMaTH3alNs 3HAHUN 33 KypC 1




anreOpbl M Ha4YaJl MaTeMaTh4deckoro anaimusa 10

KJj1acca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Bcero uacos

No Kourpoabubie /laTa usyuyenust DJIeKTPOHHbIE
/i Tema ypoka Beero padoThI uudposeie
o0pa3oBaTe/ibHbIE
pecypcsl
Crenens ¢ pallMOHATIBLHBIM MOKa3aTeIeM 1
CBoiicTBa cTENEHU
3 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepXkKalliX palMOHAIbHbIE CTEIICHU
4 [Ipeobpa3zoBanue BhIpaxeHUH, 1
CoJIepKalliX pallMOHaIbHbIE CTEIIEHU
5 [IpeoOpazoBanue BbIpaKEeHHH, 1
CoJIepXkalliX palMOHaIbHbIE CTEIIEHU
6 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA
7 [Toka3arenbHble ypaBHEHHUS U 1
HEPaBEHCTBA
3 [loka3zaTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA
9 IToka3aTenbHbIE ypaBHEHUS U 1
HEpaBEHCTBA
10 [Toka3zarenbHble ypaBHEHUS U 1
HEpaBEHCTBA
11 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U 1
rpadux
12 KouTtponbnas pabora mo teme "Crenenpb 1




C pallMOHAJIbHBIM I10Ka3aTeJIeM.
[TokxazarenbHast QyHKIMS.
[TokazarenbHble YpaBHEHUS U
HepaBeHCTBA"

13 Jlorapudm ymncna

14 JlecaTuuHble U HATypaJlbHbIE
JorapudMbl

15 [TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepKalUX Jorapu(mbl

16 [Ipeo6pa3oBanue BbIpakeHUH,
COJepIKAIINX JIOTapH(PMBI

17 [TpeoOpa3oBaHue BbIPAXKEHUH,
coJiepKalX JorapuQmbl

18 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepKaliX Jorapu(mbl

19 Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBa

99 Jlorapudmuueckune ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapugmuueckast pyHKIus, e
CBOMCTBA U TrpaduK

24 Jlorapudmuueckas pyHkuus, e€
CBO¥CTBa U rpaduK

25 Tpuronomerpuueckue GyHKIMH, UX




CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKIMH, UX

26 .
CBOWCTBA U TpapuKu

97 Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

29 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

30 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
Konrponbnas pabora no reme
«Jlorapupmuueckas GyHKIHUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBa. TpuroHoMeTpudeckue
GYHKIMMA 1 UX
rpaduku. TpuronHoMerpudeckme
HEPaBEHCTBa»

34 HenpepoiBHble QyHKIINN

35 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeToa HHTEepBAIOB JJIsl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas pyHKIUU




38

[IpousBoanas pyHKIUU

['eomerpuyeckuii U GU3NIECKUNA CMBICIT

39 .
MIPOU3BOTHOM
40 ['eomerpuyeckuii U GU3NIECKUN CMBICIT
MIPOU3BOIHOMN
OU3BOJHBIC JIEMCHTAPHBIX KU
41 II VH
OM3BOJIHBIE 3JIEMEHTAPHBIX KM
42 IT € aJeme
43 [IpousBoiHas CymMMBbI, MPOU3BEACHHUS,
94acTHOTO (DYHKIIMA
42 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
4acTHOTO (DYHKIIMA
45 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
4acTHOTO (QYyHKIUH
VMEHEHHUE MPOU3BOJHON K
IT
46 UCCIIeIOBAaHHIO (DYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
MMEHEHNEe TTPOU3BOTHON K
IT
47 MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
48 UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
49 UCCIIeIOBAaHHIO (YHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
Haxoxnenne HanOoIbIIETO 1
50 HaMMEHBIIIETO 3HAaYeHUsI PYHKLUHU HA

OTPE3KE




51

Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

52

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUST YHKITUU HA
OTpe3Ke

53

54

55

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpEe3Ke

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I Ha
OTPE3KE

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (1)YHKI_II/II/I Ha
OTpPE3KE

56

IIpumenenre npou3BOIHON IS
HAXOKJCHUS HAMITy4Illero perieHus B
NPUKJIAJHBIX 33/1a4ax, Ul ONpeleIeHus
CKOpOCTH TIpoliecca, 3aJaHHOTO
bopmyoit unu rpaduxkom

57

KonTpomnbHas pabora no teme
«ITpouzBonnas. [Ipumenenue
IIPOU3BOIHON”

58

59

[TepBoobpaznas. Tabauna
epBOOOPA3HBIX
[TepBooOpasnas. Tabmuma
epBOOOPA3HBIX

60

WHTerpai, reoMeTpu4ecKuii 1




(u3uUecKuii CMBICT HHTETpasa

WNuterpan, reomeTpuyeckuii u

61 (bu3HYECKUI CMBICT HHTETpata

62 WNuterpan, reomeTpuyecKkuii u
(bU3HYECKUI CMBICIT HHTErpaa

63 Brruncnenue uaTErpana no Gopmyiie
Herorona—JleiiOuuia

64 Brrunciienue unTerpana mno gpopmyiie
Hrrorona—Jleonumna

65 Beruuciienue unTerpaia mno gpopmyiie
Herorona—JleitOHuna

66 Brruncnenue uaTErpana mo popmyie
Hrrorona—Jleonumna

67 CucreMbl TUHEHNHBIX YPaBHEHHUN

68 CucTeMbl TUHEHHBIX YPaBHCHHIMA
Pemenune npuknaaHbIX 3a1a4 ¢

69 ITOMOIIBI0 CUCTEMBI TMHEHHBIX
ypaBHEHU I
Pemenune npuknaaHbIX 3a1a4 ¢

70 IIOMOIIIbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUHU
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 palMOHATBLHBIX, UPPAIIMOHATIBHBIX,
MOKA3aTeNbHBIX, JOrapu(HMUUECKUX
ypaBHEHUI U HEPABEHCTB
CHcTeMbI U COBOKYITHOCTH IIEJIBIX,

72 palrOHAIBLHBIX, UPPAIIMOHATIBHBIX,

IIOKa3aTCIbHBIX, J'IOl“apI/I(bMI/I‘-IeCKI/IX




YpaBHEHUM U HEPABEHCTB

73

74

75

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUN U HEPaBEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(OMHUECKUX
YpaBHEHUH U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN ATs
pelleHus ypaBHEHUN U CUCTEM

76

Hcnonp3oBanue rpadukoB GyHKIUN A7
peLIeHUs] YpaBHEHUH U CUCTEM

77

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTe HAyKH U pealibHOM
KU3HU

78

79

80

KonTposnbHas pabora no teme
"UuTerpain u ero npuMeHeHusi. Cuctemsl
ypaBHeHUI"

HaTypaJ'IBHBIe M LCJIBIC YHClIa B 3agadax
ns3 peaﬂLHOﬁ JKHN3HH

HaTypaJ'IBHBIe 1 OCJIbIC YKUClia B 3aJadax
ns3 peaﬂLHOﬁ KHU3HHU

81

82

HarypanbHble 1 Liebie yucia B 3aavyax
W3 peaIbHOMN KU3HU

HpI/ISHaKI/I JACITUMOCTHU LOECJIBIX YUCCIT




83

HpI/ISHaKI/I JACIIMMOCTHU LOCJIBIX YUCCII

84 [Tpu3HaKy AETUMOCTH LETBIX YUCEI
85 [ToBTOpeHnue, 06001ICHNE,
cHUcTeMaTU3alus 3HaHU. Y paBHEHUS
86 [ToBTOpeHnue, 06001ICHNE,
crucTemMaTu3auus 3HaHW. Y paBHEHHUS
87 [ToBTOpEHmE, 0600IIECHNE,
cucTeMaTu3alys 3HaHUi. Y paBHCHHS
88 [ToBTOpenue, 06001ICHNE,
cUcTeMaTu3aIus 3HaHU. Y paBHCHHS
89 [ToBTOpenue, 06001ICHNE,
crucTeMaTu3alus 3HaHW. Y paBHEHUS
90 [ToBTOpEeHME, 0000IICHUE,
cUcTeMaTu3aIys 3HaHUH. Y paBHCHHS
01 [ToBTOpenue, o6odIIEHNE,
cuctemaruzanus 3HaHuil. HepaBeHctsa
92 [ToBTOpenue, o6odIIEHKE,
cucremaTusanus 3Hanuil. HepaBeHcTsa
03 [ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuil. HepaBeHcTsa
94 [ToBTOpenue, o6odIIEHKE,
cuctemaruzanus 3HaHui. HepaBeHcTsa
[ToBTOpenme, 0600IIEHNE,
95 cucremaTtusaiys 3HaHuii. CHCTEMBI
ypaBHEHUU
[ToBTOpenue, 06001IeHNE,
96 cucTteMaTu3anus 3HaHui. CHUCTEMBI

ypaBHEHUU




[ToBTOpeHnue, 06001ICHNE,

97 1
cuctemMaTu3anus 3HaHuil. OyHKINU

08 [ToBTOpeHnue, 06001ICHNE, 1
cucremMaTusauus 3HaHui. OyHKINU

99 HroroBast koHTpoIbHAs paboTa 1

100 Hrorosast KoHTpoOJIbHAS paboTa
O0001IenrEe, cUCTEMATH3aLUs 3HaHUH 3a
Kypc anreOpbl 1 Haval

101 1
MareMaTuueckoro agaiansa 10-11
KJ1aCCOB
O0001Ienre, cuCTEMaTA3aLMs 3HaHUH 3a
Kypc anreOpbl 1 Haval

102 1
MaTemMaruueckoro aHammsa 10-11
KJ1aCCOB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME







OueHoyHbIe MaTEPHAIbI
10 kiace

Beoonasa xkonmponvnasa paboma Nel
572-579
1.Boruncnure: ————
5—8
2.Haiinute 3HaueHUE BhIpaKeHUs: (2X + 3y)2 +4x(2x - 3y)npux =3,y =2
3.Pemmte HepaBeHCTBO: 6X —2 >4x — 1

4.BpImucaHo HECKOJIBKO MOCIIE0BATEIbHBIX WICHOB apu(METUUECKON Mporpeccu: ...; -10; x; -
14; -16; .... Haligute X.

¥ o ¥ 2
5.Haigure BOMcaHHbIM yroJi, Onuparomuucs Ha Ayry, KOTopast COCTaBJISICT y OKPY’KHOCTH.

6.113 900 HOBBIX (pireri-kapT B cpeHeM 54 He MPUToIHbI 171 3anmucu. KakoBa BEpOsSTHOCTB TOTO,
YTO CJIy4aiiHO BbIOpaHHasl (pyiemni-kapTa NpuroHa Jiisi 3aucu?

7.YCTaHOBUTE COOTBETCTBUE MEXKY BEIIMYMHAMH U UX BO3MOXKHBIMH 3HAUEHUSMU: K KKIOMY
AJIEMEHTY TMEePBOT0 CTOJIONA MOAOEPUTE COOTBETCTBYIOIINI 3JIEMEHT M3 BTOPOTO CTOJIOIA.

BEJIMYNHBI BO3MOXHbBIE 3HAUYEHU A
A) macca pyT60aBHOTO MAYa 1) I8 xr
b) Macca nosxieBoii Karum 2)28T
B) macca B3pocioro 6eremota 3) 20 mr
I') macca cTupalibHOM MallIMHBI 4)750r

Yacrs 2
8.Pemmre ypaBHeHue: x> +4x%=4x+ 16

x* + 3y? =31

9.Pemmre cucteMy ypaBHEHUIA: {sz +6y% = 31x

10.IToctpoiite rpaduk GyHKIUHU y = X2+ 4x - 3. Onpenennre, IpU KakKUX 3HAYECHUSX a IIpsMast
y = a uMeeT ¢ rpadukoM QyHKIIMH OIHY OOIIYIO TOUKY.

Koumponwvnas paooma Ne2 no meme "Muorcecmea payuoHaibHbIX U

deiicmeumenvhlx yucen. Payuonanvnoie ypasnenusn u nepasencmea'’

Pemire YpaBHCHHE!
1)81x2- 64 =0

x-1 _7-x

p)

x+7 9+x
3) (-6 —x)(x2-16)=0
x(x—3)(x—9)
g9
3x-27

5 (x2-x—13+x+3)(x-4)=1



6)x+5)x-1)(x+4)x =176

o 4x1 X2
7)Haiiaute 3HaueHUE BbIpAXKEHUS

€CITH X1, X2 — KOPHH ypaBHeHus 25x° — 60x — 25 =0

xX1+x

Koumponvnaa pavoma Ne3 no meme "Apughmemuueckuiit kopenv n—oii
cmenenu. Hppauuonanvhsle ypasnenus u Hepagencmea'

1. HalinuTe 3HaYeHUE BBIPAKEHHUS:
1 -1

1) 4-27% :2) 64 ° :3) 6257 .4y

2. YIpocTuTe BhIpakKeHue:

2y a’a’ ;4 a‘:a; g)
3. Pemmre ypaBuenue V3x+10=x

4. Cokpatute ApoOb:
4 L1
a—1la’ x'—y
-z - T

El L L
1) a—11 :2) X104 yt0 3).

g

5. Pemure ypaBHeHue:
1) VX x+1=6 : 9) Vx¥1—12—x=1

6. Pemmure nepasencrpo v 10x+11<x

Koumponvnas paooma Ned no meme ""@opmynvt mpuzconomempuu.
Tpuzonomempuueckue ypagnenun'

cos2a

1.Ympocrute: a) —sina;

cosa-sina
6) cos(a + B) + 2sin a sin 8, BerauciuTe Ipu @ — B = T;
sin(lT-a) cos(g—a)
B) 3=
tg(m+a) ctg(T—a)
2. Berauciure:sin 2004° cos 1974° — sin 1974%c0s2004°

3.sina = 0,8; g < a < m. Hatitu sin 2«

+ sin®«a

4.Pemnte ypaBHEHHE: a)sin (ZX - g) = 0;6)tg3x = V3;
B)sin®X + 3sinx — 4 = 0; r)2cos?X — 5sinx + 1= 0









