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MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHAIIHA3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAapTa CpPEeIHEro odmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMH, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaOUIMKA POCCHIICKOTO O0pa3zoBaHus. Peanmzamusi mporpaMMbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SIBISICTCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTpamMMe CTapIIel MIKOJbI, MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y U1 H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCcOB, a C JIpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YallluXCs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(MOPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax aHHOrO Kypca ydaiuecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpbl 1 Hayanm MaTeMaTUYECKOTO aHAU3a 3aKJIabIBA€T OCHOBY JIJISl YCHEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3UKH, XUMHH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIH(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCEAHEBHOW XKM3HU. B TOXKE
BpeMsl OBJIaJIeHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xoze n3ydenus anreOpbl 1 Hayajl MaTeMaTUYecKoro
aHaju3a B CTaplIEd HIKOJIE yYallMecs MOJyYaroT HOBBIM OIBIT PELICHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITENIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKMX MOJENeHl  pealbHbIX CUTyaUud U
WHTEpPOpPETAllMM  TOJYYEHHBIX PEIICHUH, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B NIpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCS MaTeMaTHYECKUMU
OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIHMATIOM, KOTOPBIH pean3yercs
Kak yepe3 yueOHbII MaTepual, cocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
TaKk ®W 4epe3 crneuupuky ydeOHOM JAESITeNbHOCTH, TpeOyIoIel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAOKUTENbHOW KOHLEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOrO aHaIM3a JIeXKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrtpykTypa Kypca «Anrebpa u Hadyajga MaTeMaTUYECKOTO aHalIM3a» BKIIIOYAET CIECIYIOIINe
coJlep’KaTeNbHO-METOAuYecKe JUHUM: «Yucna u BelUUCIHeHUsS», «DyHkumu u rpaduxm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBAa U JOTHUKa.
Bce ocHOBHBIE coniepikaTelbHO-METOINYECKUE JTMHUM H3Y4aroTCsl HAa MPOTSKEHUHM IBYX JIET
o0y4yeHHs B cTapliei LIKoJe, eCTECTBEHHO IOMOJHsIS ApYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPaTUBHBIM, IOCKOJIBKY
oObenuHseT B cebe coiepkaHHe HECKOJIbKMX MaTeMaTHYeCKUX JUCLUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allapaTroM, y HHX I[OCIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIeNb pPeaJbHOM
CUTyallid, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO



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

CognepxxarenpHo-MeTOAMYECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIaeT
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 pAaUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JENaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
UCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pas3fene MporpaMMbl IPEIyCMOTPEHO pelIeHUue
COOTBETCTBYIOIIMX 3a7a4. O0yuaromuecs OBJIaIeBAIOT PA3TMYHBIMUA METOAAMH PEIICHHUS LIEIBIX,
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
HauOOJIBIINX W HAMMCHBINUX 3HaYeHU QyHKIMU. [laHHas comepikareiabHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXECHHH, COJEp)KAIIMX CTerneHu W Jorapudmbl. brarogaps mu3ydeHuro airebpanveckoro
MaTtepuaia MPoOUCXOIUT NajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXJACHHUM, pabOThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBICHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIE€ 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
pelieHuss 3a1a4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M PEaNbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobInoe
BHUMaHUE yJensieTcs (OpMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXIY
pa3IUYHBIMU  BEJIMYMHAMHU, WCCIIEIOBATh TOJy4YeHHbIC (PYHKIHUHU, CTPOUTH WX TrpaduKH.
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  OOOOIIEHMI0O ©  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, OTPEaesaTh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIom@aan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH ITOCTPOCHUSI MATEMaTUYECKUX MOJENIEH peallbHbIX CUTYalWi, HAXOXICHUS
HAWIy4IIero PENICHUs B MNPUKIATHBIX, B TOM 4YHCIE COUUAIBHO-DKOHOMUYECKHUX, 3ajayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO 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 ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKECHHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMAaTUYECKUE
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 MOJICIUPOBAHUS, KOTOPBIE NMPH3BaHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
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 BECh 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 MpoOIeMy.
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 yue6GHOM miaHe Ha u3yueHue Kypca ajreopsl U Hadall MaTeMaTHYeCKOro aHajin3a Ha 6a30BOM
ypoBHEe 0oTBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezenmo B 11 knacce, Bcero 3a Ba
roja odyuyenus — 170 gacos.

COJAEP/ KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCIICHUSA

Parnnonanenele uncia. OOBIKHOBEHHbIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue ApoOu. Apupmeruyeckue oOmnepaluud €  PAalMOHAJIBHBIMH  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHUH. IlpumeHenue apoOeil M NPOLEHTOB MJs pEILICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHOW KU3HHU.

JleiicTBuTenpHble yKcha. PanyoHanbHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOiamkEHHbIE BBIYMCIIEHUS, IPABUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokasarenem. CtangapTHas ¢opMa 3amucy JAEHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBbHBIX YHCEN JJIS  pPEeIIeHUs
MPAKTUYECKHX 3aJa4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypajibHOW CTEEHH.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxxaecTBa 1 TOXKIECTBEHHbIE MPeoOpa3oBaHUs.

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
bopMyIIBI.

VYpaBHeHHE, KOpeHb YypaBHeHHMsA. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTton
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHaabHbIX YPAaBHEHUN U HEPABEHCTB.



Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHnEe ypaBHEHMI M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3aJad M 3a1ad U3
Pa3IMYHBIX 00JIACTeH HAYKU U peabHON KU3HH.

DOyHKIUM U TpadpuKu

Oyuk1us, crocoosl 3ananus Gynkun. I'padux Gyaxnun. Bzanmuo oOparHsie GyHKINN.

OO6nacth onpeaeeHns 1 MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM IoKa3areneM. EE cBoiicTBa U rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if CTETeHN.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpPEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YH1CJIOBOIO apIyMEHTA.

Havaja maTeMaTH4eCKOro aHAJIHM3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHMsl  IOCJE€OBaTeIbHOCTEH. MOHOTOHHbBIE
II0CJIEI0BATEIBHOCTH.

Apudmernueckass W TeOMETpHYECKass mporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW MPOrpecCui.
dopMyna CIOKHBIX IIPOLEHTOB. Mcrnosb30BaHuE MPOrpeccuu Ui PEUICHMs PEabHBIX 3a4ad
IIPUKIJIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBamu. /luarpammsl OJitniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arlrapara Jiisl OMMCAHUS peajbHBIX IPOLECCOB WM SIBICHUM, IpU
pELICHUHU 3a]a4 U3 APYIUX Y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LIETBIX YACEN.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. [lecaTndynble U HaTypaJibHbIE JOrapHU(pMBbI.

YpaBHeHUsI M HEpABEHCTBA

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

[Tpeobpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTeNIEM.

[TprMepBl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTMHEMHBIX ypaBHEHUU. PermieHue mpuUKIagHbIX 3aad C MOMOIIBK) CHCTEMBI
JIMHEUHBIX YPaBHEHUMN.

CucTembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHMUYECKUX 3ajad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

Oyukuus. [lepuoguueckne  pynkuuu. IIpomMexxyTku  MOHOTOHHOCTH — (DYHKIIHU.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HaumbGonbliee W HauMeHbllee 3HaueHHEe (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpapUKH.

[TokazaTenpHas u orapudmudeckas QyHKIIMH, ©X CBOWCTBA U TPAPUKH.

Hcnonb3oBanue rpadukoB GyHKUINHN 171 pelieHHs] YPaBHEHUI U IMHEWHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (QyHKIUN 171 HCCICIOBAHUS TPOIECCOB W 3aBUCUMOCTEH,
KOTOPbIC BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajamsa



HenpepoiBable pyHKIMU. METO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBognas pynkuuu. ['eomeTpuueckuii ¥ GU3MIECKUI CMBICT TTPOU3BOTHOM.

[TpousBonHbIe AreMeHTapHBIX (QyHKIHMNA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOJAHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHne MPON3BOIHON K UCCIETOBAHUIO (PYHKIIUH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenue HauOoJbIIero 1 HAMMEHBIIEro 3Ha4eHUs! (YHKLUU Ha OTPE3KeE.

[IpumMeHeHre NPOU3BOAHOM A HAXOXKACHMS HAWIY4IIEro PEUIeHHs B IPHUKIaJHbIX
3ajjayax, AJs OIpeesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOTro popMyJIoi niu rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpudyeckuid M Qusnueckuil cMeicia. Bblumciienue uHTErpana 1o
dbopmyne Herorona—JleliOHuIA.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBocnne ydebHOTO npeamera «MaTemaTukay JIOJDKHO OOECredMBaTh JIOCTHIKCHUE Ha
YPOBHE CpEIHEro oOmero oOpa3oBaHHs CJICIYIOIIUX JHUYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHUS MIPOrpamMMbl ydeOHOro mnpemmera «MartemaTuka
XapaKTEepPU3YHOTCS:

I'paxnanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIECTBa, MPEICTABIIEHHEM O MAaTEMAaTHUYEeCKMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTo oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHUEM B3aUMOJEHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpuoTrueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON TPaKIAHCKOW MICHTHYHOCTHU, YBAKEHUS K MPOIIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JIOCTYDKCHHUH B APYTUX HAYKaxX, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTYDKCHUN HAyKW W JIEATETbHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYHBOTO OYyIYIIETO.

DCTETUYECKOE BOCITUTAHHE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, PACCYXKACHUH; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
30poBOro M Oe3omacHOro 0oOpasza KW3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUEe, cOATaHCHPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (uszuyeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIHHON
JeATETbHOCTBIO.

TpynoBoe BOCIUTaHHE:

TOTOBHOCTBIO K TPy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K Pa3INnIHBIM
chepam mpodhecCHOHATBEHON AEsTeNbHOCTH, CBSI3aHHBIM C MaT€MaTUKON U €€ MPHIIOKEHUSIMU,



YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHUIO H
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B
pELICHUH TPAKTUYECKHX 3a/1a4 MaTeMaTHYECKON HAaIPaBIEHHOCTH.

DKOJIOrMYeCKOe BOCIIUTAHUE!

C(OPMUPOBAHHOCTHIO AKOJIOTUYECKOW KYIBTYpHl, NMOHHMAaHHEM BIHSHUS COLMAIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
rI00aTbHOTO — XapakTepa  OKOJOTHYECKMX  IpoOJeM; OpHEeHTalueil Ha  IpUMEHCHHE
MaTeMaTHYECKUX 3HAHMUN I PEeUICHUS 3a/a4 B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IOCTYTIKOB ¥ OIIEHKH MX BO3MOXKHBIX ITOCJIECTBUH JUIS OKPYXKAIOIIEH CPeJIbL.

LleHHOCTH HAYYHOTO MMO3HAHMS:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YeJIOBEUECKOM JIeSTEIBHOCTH, TANOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHUS IIMBUIIM3AINH;
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTUKA M MAaTEeMAaTU4YEeCKOH KyJIbTYpPOH Kak CpPEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITH IPOSKTHYIO M  HCCIEIOBATEIBCKYIO JEATEILHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeaMeTa «MareMaTHKa
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
Oelicmeusmu.

1) Vhusepcanvnvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00 Yaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHue 102UYeCKUX, UCCIe008amenbCKUx onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBblenornueckue1ecTBUS:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATUSAMH; (HOPMYyITHpPOBATH OIpPENEIICHUS MOHSITHH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KiIacCU(UKaLUU, OCHOBaHUA AJs1 0000IIeHns
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (POPMYIUPOBATh U MPEOOPa30BBIBATH CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIC;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (paKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX; IpeljiaraTb KPUTEpUH sl BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e JenaTh BBIBOJBI C MCIIOJB30BAaHHEM 3aKOHOB JIOTHKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIIFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsMBbIE
U OT TPOTUBHOTO), BBICTpAaUBATh apPryMEHTAIMIO, MPUBOAWUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObI;

e BbIOMpaTh crocob pemieHHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHns, BEIOUpaTh HanOOoJIee MOIXOMANINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

bazoBslenccienoBaTenbCKUEICHCTBUS:

® UCMOJB30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOoOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHHUE;



® [POBOJUTH CAMOCTOSITENIFHO CIITAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaThuyecKoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBJICHUSIMH, IIPOLIECCAMU;

® CcaMOCTOATENbHO (OpMyNnHpoBaTh OO0OOIIEHHS W  BBIBOJIBI IO  pe3yjibTaTam
POBEAEHHOTO HAOIIOACHMS, UCCIEAOBaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEIOI0KCHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

® BBIBIATH AePUIUTHI UH(OPMALIUY, JAHHBIX, HEOOXOIMMBIX JUIs OTBETa Ha BOMPOC U
JUISL pEIICHUs 3a/1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIM3UPOBATDH,
CHCTEMAaTH3MPOBATh W WHTEPIPETUPOBATh MH()OPMAIMIO PA3TMYHBIX BUIOB U (HOpM
MPEJICTaBICHHUS,

® CTPYKTYpHpOBaTh HWH(POPMAIUIO, TPEACTABIATH €€ B pa3MyHbX (opmax,
WITIOCTPUPOBATH IpadUUuEcKy;

® OIEHUBaTh HAAEKHOCTH HH(OPMALMHU IO CAMOCTOSTENHLHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMYyHUKaAmMueHwle Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUANLHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYJIHPOBATH CY)KIEHHS B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IeHUS 3aJ[aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBbI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb MWJEHM, HAlleJCHHbIE Ha T[OUCK peIIeHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JpYrMX YYacTHHUKOB JHAaJIoOra,
OoOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHI; B KOPPEKTHOI dopme hopMyarpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOH pabOTHI
OpU pelleHnHu Y4eOHbIX 3ajay; MPUHUMATh Lelb COBMECTHOW JESTeIbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TpOIECC M pe3yibTaT paboThl; 0000ImaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyx1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
HMITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh PaOOTHI W KOOPAWHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom GopmMuposanue CmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIATh IUJIaH, aIrOPUTM pELICHHS 3a/Jayd, BHIOMpATh CIOCOO pEeHIeHHs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTpOIIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pPe3yJbTaToB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKOM
3aJa4H;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HAHAEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH IPUYMHBI
JOCTHUXKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHalin3a» Ha YPOBHE
CpeaHero ooIiero oopa3oBaHus JODKHO 00ECIICUYMBATh JOCTHIKCHHE CIICIYIONIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTENBHOE YHUCIIO, OOBIKHOBEHHAs U
NeCATUYHAsSL APOOB, IPOLEHTEHI.

BeinonHATe  apudmernyeckue oOnepalud ¢ pPalUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BbinonHATe NpuOMKEHHBIE BBIYMCICHUS, HCIONB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUI.

OnepupoBaTh HMOHATHSIMHU: CTENEHb C LEJbIM TOKa3aTesleM; cTaHaapTHas (opma 3anucu
JEHCTBUTENBHOTO YKCiia, KOPEHb HAaTypaJIbHOM CTENEHM; MCIIOJIb30BaTh MOAXOASIYI0 (hopMy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHNS TPAKTUUYECKUX 33]a4 U IIPEJICTABJICHUS JaHHBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOIO  YIJIa;
UCIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI 1 HepaBEeHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeimonuaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBID@KEHHMM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoImonHATh npeoOpazoBaHus LEbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATIBHBIX U UPPALMOHATILHBIX YPAaBHEHUIN 1 HEPABEHCTB.

[TpuMeHsATh ypaBHEHHsI U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYeCKUX 3a/1ad U 3a1ad U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKCHMS,
YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3aJayM, HCCIENI0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007aCTh ONpeeIeHUs
Y MHOKECTBO 3Hau€HUHN QyHKIMH, IpadUK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTb MOHATUSAMH: YETHOCTh W HEUYETHOCTh (YHKIMH, HyIW (YHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUsT ypaBHEHUH.

Ctpouth W uyuTaTh TpaduKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTENEHHOMN
(YHKLINU C LENbIM ITOKa3aTeNeM.



Hcnonws3oBath rpaduku GyHKIUN Ui HCCIEIOBAaHUS MPOILECCOB M 3aBHCHUMOCTEH TpHU
pelleHnn 3aJa4y U3 APYruxX y4eOHBIX MPEIMETOB U pPeajbHOW XKU3HU; BBIpaXaTh (GopMyliaMu
3aBUCUMOCTH MEXIY BEIMUMHAMU.

Hayana matemMaTHyeckoro aHajaimsa

OnepupoBarh MOHATHUSAMH: TOCIECIOBATEIILHOCTh, apuPMETHUECKass U TEeOMETpUUECKas
IIPOTPECCHH.

OnepupoBath NOHATUSAMU: OECKOHEYHO yOBIBAIOIIAs TEOMETPUUYECKAs MPOTPECCUS, CyMMa
0ecKOHEYHO YOBbIBAIOIIEH reOMEeTPUYECKON MTPOrPECCUu.

3amaBaTh MOCIEAOBATEIHFHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIENI0BATEIBHOCTEN M MPOTPECCUi IS PEIIEHUs pealbHBIX
3a/1a4 MPUKJIIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN Hal MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jyuisi ONMCaHUs PEAIbHBIX MPOLECCOB
U SIBJICHH, IPH PEIICHUH 33724 U3 JPYTUX YICOHBIX MTPESIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucsia ¥ BbIYUCICHUSA

OnepupoBaTb MNOHATUSIMM: HATypaJlbHOE, L€JI0€ 4YHUCIO; MCIONb30BaTh IPU3HAKU
JIETMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIM AJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMHE: JIOTapuM YKcia, JECATUUHbIE U HATypallbHbIE TOTapU(MBIL.

YpaBHeHusI 1 HepaBEeHCTBA

[IpuMeHsATh CBOMCTBa CTeNeHW s TNpPeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
NOHATUSIMM:  TIOKa3aTebHOE YpaBHEHHME M  HEPaBEHCTBO; peIlaTb OCHOBHBIE  THIIbI
MOKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COJEpKAIIMX JIOrapu(Mbl; ONEpUPOBATH
HNOHATUAMM: JIOrapu(MHUUYECKOe YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxoauts pemienns npocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELICHUS PAKTUYECKUX 3a/1ad.

Haxoauts penieHus NpocTeNIMX CUCTEM U COBOKYITHOCTEM palMOHAJIbHBIX YPABHEHUM U
HEPABEHCTB.

MonenvpoBaTh pealbHbIE CHTYyal[Md Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHHS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh IIOCTPOEHHBIE MOJIEH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMHU: Tepuoanyeckas (QYHKIHS, MPOMEXKYTKM MOHOTOHHOCTHU
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAUMEHblIee 3HAa4eHus (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS Mccie1oBaHusl QYHKINH, 3a1aHHOM rpaduKom.

OnepupoBaTb  MOHATHAMHU:  TrpadUKd  [OKa3aTeIbHOM,  JOrapupMuyeckod U
TPUTOHOMETPHUUECKUX (PYHKUMN; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U UCIOJIB30BaTh
JUISl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonb3oBarh rpaduku GYHKIHA IS WCCIIEIOBAHUS TPOIECCOB W 3aBUCUMOCTEH U3
JIPYTruX y4eOHbIX JUCHUILINH.

Hayana maTremMaTH4ecKoro aHajamsa



OnepupoBaTh  MOHSATHSMH:  HENpEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
HCII0JIb30BaTh T€OMETPUUYCCKUIN M (PU3UICCKHI CMBICIT TIPOU3BOHOM JIIsl PEIICHHUS 3a/1a4.

HaxomuTe mpou3BOJMHBIC 3JIEMEHTAPHBIX (YHKIMH, BBIUUCISATH MPOU3BOIHBIC CYMMBI,
IIPOU3BEICHHUS, YaCTHOTO (PYHKIIHH.

Hcnonp30BaTh MPOWM3BOJHYIO NIl UCCIENOBaHHWS (QYHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl HCCIICIOBAHUS K TOCTPOCHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKCHUS HAWTYYIIETO PENICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHSATUSMHU: TIEPBOOOpa3Has W WHTETpall; MOHHUMATh T'€OMETPHYECKHUN U
(bU3HYECKUI CMBICIT HHTErpaa.

HaxomuThs mepBooOpa3HbIe IeMEHTaApHBIX (DYHKIUH; BBIYUCISATH HHTETpal 1o GopMmylie
Herorona—JleiiOuuna.

Pemarpr nmpukiIagHbie 3aa4d, B TOM YHCIE COMHAIBLHO-3KOHOMUYECKOTO M (PU3NYECKOTO
xXapakTepa, CpeJICTBAMH MaTEeMaTHYECKOI0 aHaAJIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N Kosn4yecTBoyacoB DJIeKTPOHHbIE
; (uudposkie)
n/ HanmeHoBaHMepa31e/10B H TEMIPOrPaMMBbI Bcer  Konrpoabnbsiepabo  IIpakruyeckmuepado
oOpa3oBaTeibH
11 0 ThI TBI
ble pecypchl
1 MHoOkecTBa pallMOHAJIBHBIX U JIEHCTBUTENIbHBIX 14 1 bubnmnoreka
yyuceln. PanyoHanbHbICypaBHEHUS U HEPABEHCTBA HOK
bub
2 Oyukuuu U rpaduku. CTeneHs ¢ 1eIbIM MToKa3aTeaeM 9 L[HOIJEHOTCKa
3 Apudmernaeckuii KOpeHb N—0ii CTETICHH. 28 1 bubmmotexa
HppaumoHanbHbIeypaBHEHUS U HEPABEHCTBA HOK
4 DopMyIBITPUTOHOMETPHUH. T pUrOHOMETPUYECKHUEYPAB 38 1 bubnuotexa
HEHUS HOK
5 [TocnenoBaTrenbHOCTH U NPOrPECCUN 8 bubamorexa
it porp HOK
. bubmmorexa
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIMI3HAHUMA 5 1 110K
7 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0




11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
n/m TeMOpOrpaMmsi Bcero  KonrTpoabnbiepadorbl  IIpakTHdecknepadoTsl (mitpposic)
o0pa3oBaTe/ibHbBIEPECyPCHI
Crenens ¢ paloOHaIbHBIM
nokasareneMm. [lokazarenbHas
1 GbyHKIHS. 12 1 bu6mmoreka [IOK
[TokazarenbHbleypaBHEHUS U
HEpaBEHCTBa
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 bubnnoreka [JOK
HEPaBEHCTBA
Tpuronomerpuyeckue QyHKIUU U
3 uX rpauku. 9 1 bubnuoreka [IOK
TpuronomeTpruyeckueHepaBeHCTBA
4 Hponspoaas. 5 24 1 Bu6mmorexa LIOK
[IpuMeHeHnenpon3BOIHOM
NHrerpai u eronpuMeHeHNs 9 bubnuoreka [IOK
CucreMblypaBHEHHI 12 1 bubnuorexa [JOK
HarypainbHble U niensleyucna 6 bubnuoreka [IOK
8 Hosroperne, O606H.lerIC, 18 2 bubGnuoreka [IIOK
CHUCTEMAaTH3alMsI3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne

n  Temaypoka

~

KoanuecTrBouacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
usyude
HUS

J1eKTPOHHBbIENU(PPOBHIEOOPA30BAT
eJIbHbIepecypChl

MHO)€eCTBO, ONepaly HaJl
MHOKeCTBaMu. J{narpaMMebl
Ditnepa—Benna

PanronanasHbIE YnCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
po0u, IPOIIEHTHI, 0ECKOHEUHBIE
MepUOINYECKHE 1podu

Apudmernueckue oneparuu ¢
palMOHaIbHBIMU YUCIIAMU,
peoOpa3oBaHuUs YUCIOBBIX
BBIPa)KCHU I

ITpumenenue apoOeil 1 NPOLIEHTOB
JUISL pELIEHUS IPUKJIAHBIX 3a]1a4
W3 Pa3JIMYHBIX OTpACICd 3HAHUN U
peanbHON KU3HU

ITpumenenue apoOeil 1 NPOLIEHTOB
JUISL pelleHus IPUKIIaHBIX 3a/1a4
U3 Pa3JIMYHBIX OTPACIIEH 3HAHUN U
peanbHOU KU3HU

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

JleicTBUTEIbHBIC YHCIIA.

bu6mmoreka [IOK




PannoHaneHbIE ¥ MppalMOHAJIBHBIC
qyucia

Apudmernueckre onepaum ¢
JeCTBUTENLHBIMU YHCIAMHU
[TpubnkEHHBIC BBIYNCIICHUS,
IpaBUJIa OKPYTIICHUS, TPUKUIKA 1
OLICHKA Pe3yJIbTaTa BEIYUCICHUN

ToxnectBa u
TOXICCTBEHHBICTIPEOOPA30BaAHUS

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

10

11

YpaBHEHHE, KOPEHbYPAaBHEHUS

Hepagencrtso,
pelIeHueHEPaBEHCTBA

bu6mmoreka [IOK

bubmuorexa [JOK

12

13

14

15

16

MertonuHTEPBATIOB

Pemenue nensix u 1poOHO-
palMoHAIBHBIX YPABHEHUH U
HEPaBEHCTB

KonTponbHas pabota mo Teme
"MHOX€eCTBa pallMOHAIBHBIX U
JIEHCTBUTEIIBHBIX YHCEIT.
PanmonansHbICypaBHEHHS 1
HEpaBEHCTB"

OyHKIHSI, CIOCOOBI 3aJaHUS
¢dbysakuu. B3aumuo oOpartHbie
byHKIIUU

I'paduk pynkunu. O61aCThH
OTIpeieTICHUs] U MHOXECTBO
3Ha4YeHUN PYHKIUH.
Hynudynkuuu.

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bubmuoreka [JOK




[TpomexxyTKM3HAKOTIOCTOSTHCTBA

17

18

UeETHbIe 1 HEUETHBICPYHKITUN

CreneHsn C 1EJIBIM IT0KA3aTEIEM.
CrannmaptHas (hopma 3anucu
JIEMCTBUTEILHOIO YHUCIIA

bu6mmoreka [IOK

bu6mmoreka [IOK

19

Hcnonp30BaHue mMoaxoaAmme
(hOpMBI 3aIMCH JIEHCTBUTEIBLHBIX
YUCEN JIJIS PEIICHUS] PAKTUIESCKUX
3a/1a4 ¥ IPEJICTABIICHUS IaHHBIX

bu6mmorexka [IOK

20

Crenennast GyHKIUS C
HATYPaJbHBIM H LEJIbIM
nokasareneMm. E€cBolicTa n

rpaduk

bu6mmorexka [IOK

21

22

ApudpmeTnueckuiiKopeHbHaTypallb
HOMCTENeHU
ApudmeTnuecKkuiikopeHbHATYypallb
HOMCTENEHN

bu6mmoreka [IOK

bu6mmoreka [JOK

23

CoiicTBa apu(pMeTnyecKoro
KOpHS HaTypaJIbHOM CTEMEHU

bu6mmoreka [IOK

24

25

CaoiicTBa apu(pMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHU
CoiicTBa apupmMeTHUECKOro
KOPHSI HaTypaJbHON CTETNIEHH

bu6mmorexa [IOK

bubmuorexa [JOK

26

JleiicTBust ¢ apupMeTUIECKUMU
KOPHSIMU N—OM CTENEHU

bu6mmorexa [IOK

27

JleticTBus ¢ apuMeTHIeCKUMU
KOPHSIMU N—O CTENEHU

bu6mmoreka [IOK

28

JleticTBus ¢ apuMeTHIECKUMU

bubmuorexa [JOK




KOpPHSIMU N—Oi1 CTENEHU

JleiicTBus ¢ apuMEeTUIECKIMHU

29 - bubmmoreka [JOK
KOPHSIMH N—OM CTETICHH
HeiicTBus ¢ apu)METHUECKUMU

30 I“) ¢ bu6mmoreka [IOK
KOPHSIMH N—OU CTEIICHH
Penienue nppanmoHanibHbBIX

31 vpp Bbu6nmoreka [IOK
YpaBHEHU U HEPABEHCTB
Pemenue npparmoHaaIbHBIX

32 vpp bubmuorexa [JOK
yYpaBHEHU U HEPABEHCTB
Pemenue npparmoHaabHBIX

33 upp bubmuorexa [JOK
ypaBHEHUI U HEPABEHCTB
Pemenue nppanmoHagibHBIX

34 vpp bu6mmoreka [IOK
ypaBHEHU U HEPABEHCTB
Permenue npparmoHaaIbHBIX

35 vpp bubaunoreka LIOK
yYpaBHEHU U HEPABEHCTB
CaoiicTBa u rpaduk KOpHs N-0if

36 bubmuorexa [JOK
CTENEHU
CaoiicTBa u rpaduk KOpHS N-0i

37 pad P bubmmoreka [IOK
CTETIEHU
KonTponbHas pabota mo Teme
"Apupmerrueckuii KopeHb N—oii

38 CTCTICHH. bubmmoreka [JOK
HppanmonanbHpleypaBHEHUS U
HEpaBeHCTBA"
CuHyc, KOCUHYC M TaHT€HC

39 Y Y bubnmoreka [IOK
YHUCJIOBOI'O apryMeHTa
Cunyc, KOCHHYC U TaHT€HC

40 Yo Y Bubanorexka [IOK

YUCIIOBOI'O ApryMEHTA




ApKcuHYC, apKKOCUHYC U

11 bubmuoreka [JOK
ApPKTaHTEHC YUCIIOBOTO apryMEHTa
ApKCcUHYC, apKKOCUHYC U

42 P ¥e. ap y bubmuorexa [JOK
ApKTAHTEHC YHCIOBOTO apryMeHTa
Tpuronomerpuueckas
OK HOCTb, OIIPEIEIICHUE

43 Py - O1ip . bubmnoreka [JOK
TPUTOHOMETPUYECKHUX (YHKITUI
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas
OK HOCTb, OIIPEIEIICHUE

44 Py - OTip . bubmnoreka [JOK
TPUTOHOMETPUYECKHUX (YHKITUI
YHCIIOBOTO apryMeHTa
OCHOBHBIETPUTOHOMETPHUECKHEDO

45 P P ¢ bubmuorexa [JOK
PMYIIBI
OCHOBHBIETPUTOHOMETPHUECKHEDO

46 P P ¢ bu6mmorexa [IOK
PMYJIBI
OCHOBHBIETPUTOHOMETPHUUECKHEDO

47 P p ¢ bu6mmoreka [JOK
PMYIIBI
OCHOBHBIETPHTOHOMETPHUECKHEDO

48 P P ¢ bubnmoreka [JOK
PMYTIBI
IIpeoOpa3oBaHHETPUTOHOMETPHUYEC

49 beodp . p P bu6mmorexa [IOK
KHXBBIPKCHUI
IIpeoOpa3zoBaHHETPUTOHOMETPHYEC

50 peobp . P P bubnmoreka [JOK
KHXBBIPKEHUI
IIpeoOpa3oBaHHETPUTOHOMETPHUYEC

51 beodp . P P bubmuorexa [JOK
KHXBBIPKEHUI
IIpeoOpa3oBaHHETPUTOHOMETPHUYEC

52 peobp P P bu6mmoreka [IOK

KUXBBIpaOKEHU




53

[TpeoOpa3oBaHUETPUTOHOMETPUYIEC
KUXBBIPaKEHUM

bubmuoreka [JOK

54

55

PemrenuerpuronoMeTpuyecKkuxypa
BHEHHUH
PemenuerpuronomeTpuyeckuxypa
BHECHUM

bubmuorexa [JOK

bu6mmoreka [IOK

56

PemenuerpuronoMeTpudeckuxypa
BHEHUU

bu6mmorexka [IOK

57

58

PemennerpuronoMeTpuyecKkuxypa
BHEHUU
PemenunerpuroHomMeTpu4ecKuxypa
BHEHUI

bu6mmoreka [IOK

bubmuorexa [JOK

59

Pemenuerpuronomerpuyecknuxypa
BHEHUI

bu6mmoreka [IOK

60

61

62

KonTponbHas pabota no teme
"®opMyJibl TPUTOHOMETPHH.
TpuronomerpruyeckueypaBHeHus"

ITocnegoBaTenpHOCTH, CIIOCOOBI
3aJaHus MOCJIeJ0BaTEIbHOCTEH.
MoHOTOHHBIE
MOCJIEIOBATEILHOCTH

Apudmernueckas u
reoMeTpHUECKas POTPECCHH.
Hcnonb30BaHue Nporpeccuu s
peleHwsI peaabHBIX 3a1a49
MIPUKIIAJHOTO XapakTepa

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

63

Bbeckoneuno yObIBaromas
reoMeTpHYEecKas IPOrpeccusl.

bubmuorexa [JOK




Cymma O0ecKOHEYHO yOBIBArOMICH
TeOMETPHYECKON IPOTPECCUU
64 DopMyIacIOKHBIXITPOLICHTOB bubnmoreka [JOK
65 DopMyITacIOKHBIXITPOIICHTOB bubmuorexa [JOK
O0001menue, cucTeMaTH3aIUs
66 3HaHUH 3a Kypc anreOpbl 1 Havyam 9 Butorexa LOK
MareMaTuyeckoro anauusa 10
KJlacca
67 HroroBaskoHTpoIbHasIpaboTa 1 1 bubnuorexa [JOK
O0001eHne, cHCTEMaTH3aMs
68 3HaHWi 32 Kypc anreOpbl 1 Haval 5 BuGmiorexa LIOK
MaremaTudeckoro anaimsa 10
KJacca
OBIIEE KOJIMYECTBO YACOB I10 102 4 0
[TPOTPAMME
11 KJIACC
Ne KoauvecTtBouacoB
JlaTa
JuiekTpoHHbIenu¢poBbIeOOpazoBaTe
Temaypoxa Bce  Konrtpoabnsiep IIpakTuyeckue usyue
n/ JIbHbIEpPECYPChI
u ro a00ThI padoThbI HUA
Crenens C
1 1 bubnunorexa LIOK
paIoHaIbHBIMIIOKA3aTEIeM
2 CBolicTBacTEIICHH 1 but6mmoreka [IOK
3 [IpeoOpa3oBanue BBIPAKEHHIA, 1 BuGmorexa LOK
COJIEp KaIINX PAllMOHATHHBIE




CTCIICHHU

[IpeobOpazoBanHue BhIpAXKEHUH,

4 COZEPIKALIMX PAaLlMOHAIBHBIE bubmmoreka [JOK
CTCIICHU
[IpeobOpazoBanue BBIpaXKEHUH,

5 COZIEpIKAIlMX pallMOHATIbHBIE bu6nmoreka [IOK
CTEIICHU
[TokazaTenbHBICYpaBHEHUS U

6 P bubmuoreka [IOK
HEpaBEHCTBA
ITokazarenbHbICYpaBHEHUS U

7 P bubnunoreka LIOK
HEpPaBEHCTBA
[TokazaTenbHBICYpaBHEHUS U

8 P bubnuoreka [{OK
HEpaBEHCTBA
[TokazarenbHbIEypaBHEHUS U

9 P bubnuoreka [{OK
HEpaBEHCTBA
[TokazarenbHbIEypaBHEHUS U

10 P bubmuoreka [IOK
HEpPaBEHCTBA
IToxkazarensHas KIus, €€

11 . Pyn ’ bubmmoreka [JOK
CBOMCTBaA U TpaduK
KonTponbnas pabora no teme
"CreneHsp ¢ pallioOHaJIbHBIM

12 mokazarennem. IlokazaTenbHas bubnunorexa LIOK
¢bynkmus. [TokazaTenbHbIe
YpaBHEHUs U HEpaBeHCTBA"

13 Jlorapudmuncia bubmmoreka [JOK
JlecaTuuHbIC U

14 but6mmoreka [IOK
HaTypaJbHBIETOTapruPMbI

15 [IpeoOpa3oBaHueBBIpaKEHU, bu6muoteka [JOK




COZEePIKALTUXITIOTapH(PMBI

[IpeobpazoBaHNEBBIPAKECHHM,

16 bubnuorexa [{OK
COZePIKALTUXIIOTapH(PMBI
IIpeoOpa3oBaHKEBBIPAKEHHI,

17 PeObp P bu6nmmoreka [IOK
coJiepKauxaorapumol
[IpeoOpa3oBaHUEBBIPAKEHUI,

18 peobp P bubnunoreka LIOK
COZEePIKALTIXIIOTapH(PMBI
JlorapudmuueckueypaBHEHUS

19 puch P bubmuoreka [{OK
Y HEpaBEHCTBA
JlorapudmuueckueypaBHeHUS

20 puch P bubmuoreka [IOK
Y HEpaBEHCTBA
JlorapupmuueckneypaBHEHUS

21 pu P Bubmorexa LIOK
Y HEpaBeHCTBA
JlorapudpmuueckueypaBHeHUs

22 puch P bubnuoreka [{OK
Y HEpaBeHCTBA
Jlorapudpmuueckas pyHKus,

23 . pv(l) ymiau bubnmorexa LIOK
e€ cBoiicTBa U rpaduk
Jlorapudmuueckas KITHS,

24 ) pvti) Dy bu6nuoreka [IOK
e€ cBolcTBa U rpaQuK
Tpuronomerpuueckue

25 (GyHKIINHU, UX CBOMCTBA U bubnuoreka [IOK
rpaduxu
Tpuronomerpuueckue

26 (byHKIINHU, UX CBOMCTBA U bubnuoreka [IOK
rpaduxu
Tpuronomerpuyeckue

27 (GyHKINHU, UX CBOMCTBA U bubmuotexa [JOK

rpaduKu




Tpuronomerpuueckue

28 (hyHKIIMH, UX CBOHCTBA U bubmuorexa [IOK
rpaduku

29 [TpuMepBITPUTOHOMETPUIECKH BuGmorexa LOK
XHEPaBEHCTB

30 [IpuMepBITPUTOHOMETPUUECKH BuGmorexa LOK
XHEPaBEHCTB

31 [IpuMepBITPUTOHOMETPUUECKH BuGmorexa LOK
XHEPaBEHCTB

39 [TpuMepBITPUTOHOMETPUICCKH BuGmorexa LOK
XHEPaBEHCTB
KonTponbnas pabora no teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmudeckue ypaBHEeHUS

33 " bubnmoreka [JOK
HepaBeHcTBa. Tpuronomerpuye
ckre QYHKIUU U UX
rpaduku. TpuroHomerpuuecku
€ HepaBeHCcTBa"

34 HenpepwiBHBIEQ yHKITHT bubnuotexa [JOK
M

35 CTOM MHTCPBATOB AU bubnunorexa LIOK
pElIeHUs HEPABEHCTB
M

36 CTOM MHTCPBATOB AU bubnuoreka [JOK
pElIeHUs HEPABEHCTB

37 [TpouzBognasyHKIIIN bubnuotexa [JOK

38 [TpousBoaHashyHKITUU bubnmoreka [JOK
r o

39 COMETPHACCIHH 1 but6mmoreka [IOK

(bU3UIECKUN CMBICIT




MIPOU3BOAHOMN

40

41

['eomeTpuyeckuii u
¢bu3nvecKkuil CMBICI
MIPOU3BOAHOMN
[Ipou3BoHBIEIEMEHTAPHBIX ()
YHKIUN

bubnunorexa LIOK

bu6nmoreka IIOK

42

[Tpon3BoaHBICIIEMEHTAPHBIX (]
YHKUIHN

bubnunoreka LIOK

43

44

45

[IpousBoHas CymmBbl,
IIPOU3BE/ICHNUS, YACTHOTO
byHKIUH

[Ipou3BosHas CyMMBl,
IIPOU3BENIECHNUS, YACTHOTO
byHKIMIA

IIponsBoHas CyMMBI,
IIPOU3BENECHNUS, YACTHOTO

byHKIUH

bubnunoreka LIOK

bubnmorexa LIOK

bu6nmorexa LIOK

46

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio GpyHKIU Ha
MOHOTOHHOCTb U DKCTPEMYMBI

but6mmorekxa [IOK

47

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio GpyHKIU Ha
MOHOTOHHOCTb U DKCTPEMYMBI

but6mmorekxa [IOK

48

[IpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio GpyHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

but6mmorekxa [IOK

49

[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHMIO (PYHKIIHI Ha

bubnunoreka LIOK




MOHOTOHHOCTB U 3KCTPEMYMbI

50

51

52

Haxoxnenune HanOompIIero u
HAaMMCHBIICIO 3HAUYCHU A
(GbyHKIMN Ha OTpE3Ke
Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS
(bYHKIIMH Ha OTpE3Ke
Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS
(bYHKIIMH Ha OTpe3Ke

bubnunorexa LIOK

bu6nmoreka [IOK

bubnuoreka [IOK

53

Haxoxnenne HanOOJIBIIErO U
HAVMEHBIIIETO 3HAUYCHUS
(GyHKINU Ha OTpe3Ke

bubnunoreka LIOK

54

55

56

S7

Haxoxnenue HanOOJIbIIETO U
HaNMEHBIIIEr0 3HAUYCHUS
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYEHUs
(GyHKIIMM Ha OTpe3Ke

IIpumeneHne mpon3BoIHON
JUIsL HAXOJKJICHUSI HAWITy4IlIero
pelIeH st B MPUKIIAIHBIX
3a/1a4ax, 1Js ONpeAeIcHUs

CKOpPOCTH IIponecca, 3aJaHHOTO

dhopmymnoit uiu rpagukom
KonrponsHas pabora no Teme
"IIpousBonHasl.
IIpumenennenpons3BoIHON"

bubmmoteka IIOK

bubnmorexa LIOK

bubnunorexa LIOK

bubnunoreka LIOK




[lepBooOpaznasi.

58 bubnuorexa [JOK
TabnuianepBooOpa3HbIX
[TepBooOpaznasi.

59 P P bubnuorexa [{OK
TabnuanepBooOpa3HbIX
HuTterpan, reomeTpuyeckuii u

60 ’ bubnmoreka [JOK
(bu3NYecKnuil CMBICI HHTErpalia
HHTerpai, reoMeTpu4YECKHil 1

61 ’ bubmmoreka [JOK
(bu3nvecKuii CMBICI HHTErpalia
WHTerpai, reoMeTpu4YECKHil 1

62 ’ bubmmoreka [JOK
(bu3nvecKknuii CMBICI HHTErpaia
Brruuciienue nunTerpaa mno

63 bopmyiie bubnnoreka [JOK
Herorona—IJleitOnuna
Brruncnienne uaterpana no

64 bopmyine bubmuoteka [IOK
Herorona—IJleitOnuna
Brruncnienune uaterpana no

65 dbopmyite bubnmoreka [JOK
Herorona—Jleiibania
Brruncnenune uaterpana no

66 dbopmyite bubmmoreka [JOK
Herorona—Jleiibania

67 CucreMbpUIMHENHBIXypaBHEHU I bubnuoreka [IOK

68 CucteMbITHHEHHBIXYpaBHEHUN bubnuotexa [JOK
Pemmennie npukiIaaHbIX 33124 C

69 TTOMOIIBIO CHUCTEMbI IMHEHHBIX bubmuorexa [{OK
YpaBHEHUU

70 Pemienue npukiagHpIx 3a1a4 C bubnmoreka [JOK




MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

71

Cucremspl U COBOKYITHOCTH
LIENbIX, PAllMOHAJIbHBIX,
UppaLMOHATIBHBIX,
[10Ka3aTeNbHbIX,
Jorapu(pMUUECKUX ypaBHEHUN
U HEpaBEHCTB

bubnunorexa LIOK

72

CucremMbl U COBOKYITHOCTH
LeNbIX, pAllMOHAIbHBIX,
UppaLMOHATIbHBIX,
N0Ka3aTesbHbIX,
Jorapu(pMHUUECKUX ypaBHEHUN
U HEPAaBEHCTB

bubmuoreka [{OK

73

74

CucreMbl U COBOKYITHOCTH
LeNbIX, PAllMOHAIbHBIX,
UPPaLMOHAIBHBIX,
[I0Ka3aTeNbHbIX,
Jorapu(pMHUUECKUX ypaBHEHUN
1 HEPAaBEHCTB

Cucremsl 1 COBOKYITHOCTH
LEJIBIX, PALIMOHAIIBHBIX,
HPPALMOHAIIBHBIX,
[I0KA3aTENbHBIX,
Jorapu(pMHUUECKUX YpaBHEHUN
Y HEPaBEHCTB

bubnmorexa LIOK

bubnunorexa LIOK

75

Hcnonb3oBanue rpaduxos
GbyHKUIMN 1715 pereHust
YPaBHEHUH U CUCTEM

bubnunoteka LIOK




76

Hcnonb3oBanue rpaduxos
GbYHKIMIA 4715 pereHns
YpaBHEHUI U CHCTEM

bub6nmoreka [IOK

77

IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELIEHNI0 MaTEMaTHUYECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U pealbHOMN
KU3HU

bubnunoreka LIOK

78

KonTponbhas padota no teme
"NHTerpan u ero npuMeHEeHusl.
CucremplypaBHeHUN"

bubnunoreka LIOK

79

80

HarypanbHble u niensle 4uca B
3a7a4ax U3 peajbHON KU3HU
HarypainbHble U nienble 4ucia B
3a/1a4ax U3 peaJbHOU KU3HU

bubmmoteka IIOK

bubnmorexa LIOK

81

HarypanbHble u niensle 4ucia B
3a/1a4ax U3 peaJbHOU KU3HU

bubmmoteka IIOK

82

83

HpI/ISHaKI/I)leHI/IMOCTI/IHeJ'II)IXLII/I
cell

HpI/IBHaKI/II[CJII/IMOCTI/ILIGHLIX‘-II/I
CcCl

but6mmorekxa [IOK

bubnunorexa LIOK

84

[Tpu3HAKUIETUMOCTULIENBIX YN
cell

but6mmorexa [IOK

85

[ToBTOpenue, 0600MIIEeHNE,
cucTeMaTH3allis 3HaHUH.
YpaBHeHust

but6mmoreka [IOK

86

[ToBTOpeHue, 06001IeHNE,

bubnunoreka LIOK




cucTreMaTHu3alus 3HaHuH.
YpaBHeHust

87

88

89

[ToBTOpenHue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
YpaBHeHust

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMATHU3AIIM 3HAHUH.
YpaBHeHust

[ToBTOpeHME, 0000IIECHNE,

CUCTEeMAaTH3alusl 3HAaHHH.
YpaBHeHus

bubnunorexa LIOK

bubnuoreka [IOK

bubnuoreka [IOK

90

[ToBTOpeHue, 06001IEeHNE,
CUCTeMAaTH3allusI 3HAHHH.
YpaBHeHus

bu6nmorexa LIOK

91

[ToBTOpenue, 0600IIEHNE,
CHCTEMaTH3aInsI 3HAaHWH.
HepasencrBa

bu6mmoteka IIOK

92

93

94

[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAaHWH.
HepasencrBa

[ToBTOpenue, 060061IeHNE,
cUCTeMaTu3alis 3HAHHH.
Hepasencrsa

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTU3aIMs 3HAHWM.
HepasencrBa

bubmmoreka IIOK

bubnunorexa LIOK

bubnunorexa LIOK

95

[ToBTOpeHmE, 0600MIECHNE,
cucTeMaTu3allis 3HaHHUH.

but6mmoreka [IOK




Cucremsbl ypaBHEHUN

[ToBTOpeHME, 0000IIECHNE,

96 CUCTEMaTHU3AIMs 3HAHUH. 1 bubnuorexa [IOK
Cucremsbl ypaBHEHUN
[ToBTOpeHME, 0000IIECHNE,

97 CUCTEMAaTHU3aNI SHAHUN. 1 bu6nmoreka [IOK
OyHKIUU
[ToBTOpeHME, 0000IIECHNE,

98 cUCTEMAaTH3alUs 3SHAHUMN. 1 bu6nmorexa LIOK
OyHKIUU

99 HroroBaskoHTpoIbHAsIpaboTa 1 bubmmoreka [JOK

éL)O HroroBaskoHTpoapHaspadboTa 1 bubnnoreka [JOK
O0006111eH1E, CUCTEMATU3AIIHS

I Bummorexa [10K
anamm3a 10-11 knaccos
O0006111eH1E, CHCTEMATU3AIIHS

2 o1 BnGmotaca [IOK
ananuza 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOI'PAMME




YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOT0 aHalin3a, reomeTpus, 11 kmacc/
Mopakosud A.I'., CmuproBa .M., Cemenos I1.B., O01iecTBO ¢ orpaHn4eHHON
otBeTcTBeHHOCTRIO « 1Ol MHEMO3HMHA »

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A

MaremMaruka: anredpa U Hadajga MaTeMaTHIECKOTO aHaau3a, reomerpus, 11 kimacc:
MeToudeckoe mocooue s yaurens. Mopakosuu A.T'., Cmuprosa .M., Cemenos I1.B.,
O6mecTBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK
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