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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTEeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOIO M IIO3HABATEJIIBHOTO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0IMMOM 7151 OCBOSHMSI KYPCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecs OBJIAaJEBaIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIIUH 3KOHOMUKHU
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BaTh MX B IMOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MaTeMAaTUYECKUMHU KOHCTPYKLIMSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIMOJIb30BaTh O0OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHHE M aHAJIOTUIO, (OpPMHPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpsl 1 Hadajl MaTeMaTUYecKOro
aHaJIM3a B CTaplIed LIKOJIE y4yalluecs IMOJy4aloT HOBBIM OMNBIT pelleHus NPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~MaTeMaTUYeCKMX MOJENEH  pealbHbIX CUTyallUd U
WUHTEPIIPETALIMA  IOJIYYEHHBIX PEIIEHUH, 3HAKOMSTCS C MNpUMEPAMU MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM B NpUPOJE, HAyKe U B MCKYCCTBE, C BbLAAIOIIMMHCI MaTeMaTHYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o0nanaet 3HaunTeIbHBIM BOCITUTATEIbHBIM IIOTEHIIUAIOM, KOTOPBIH pearu3yercst Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky ydeOHOW NeATeNbHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTU4YeCKOro aHalu3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEAYIOIne
coJlep)KaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKkuMu u rpaduxmm»,
«YpaBHeHHUs U HepaBeHCTBa», «Hauana maremMarnuyeckoro aHanusa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE cOmepKATEIbHO-METOJANYECKUE JIMHUU M3Y4YalOTCS HAa MPOTSKEHUM JBYX JIET
oOyueHMs B cTapulel LIKOJe, eCTECTBEHHO AONOJHSS JIpYr Apyra M IOCTENEHHO HachIILAsCh
HOBBIMM TEMaMH U pa3zenaMu. JJaHHBIN Kypc sBISETCA MHTETPATUBHBIM, OCKOJIBKY OOBEAUHSET
B cebe coiep)kaHue HECKOJbKUX MaTeMaTHUECKUX AUCHUIUIMH: aure0pa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsI MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE



Oojee IIMPOKMM MaTeMAaTUYECKUM alIaparoM, Yy HHX IOCJIEIOBaTelbHO (QopMmupyeTcs U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEalbHOM CUTYallMH, TPUMEHSTh
3HaHMS, TIOJYYCHHBIE B Kypce «AireOpa W Hadajga MaTeMAaTHYECKOTO aHaIW3ay, JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yibTarT.

CopepxarenbpHO-MeTOIUYECKas TMHUS «HucIa 1 BBIYUCIICHUS» 3aBepInaeT (POpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikoiie. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0sl MCIIOJNIB30BAHHE PA3IMYHBIX (OPM 3alHuCU ACWCTBUTEIHHOIO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHHUBATH
pe3ynbraT. OOydaromuecs: IMONTYYalOT HAaBBIKA TPHONMKEHHBIX BBIYUCICHUN, BBITOJHEHUS
NEHCTBUI ¢ YKClaMu, 3allUCaHHBIMHU B CTaHAAPTHOU (opMe, UCHOIb30BAHUS MaTEMaTUYECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEATU3yeTCSd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaaeBal0T Pa3IMUYHBIMA METOIAMU PEIICHUS IEIbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
(GYHKUIMA C TOMOIIBIO MPOU3BOJHOM, PEIICHUU MPHUKIATHBIX 3a7a4 M 3a/lad Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUH BBITIONHATH pacu&ThI IO opMyIiaM, TPeoOpa3oBaHUS IIEIbIX,
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKECHUM,
colepxammx creneHn W Jjorapudmel. bmaromaps usydeHuio aiaredpandeckoro marepuana
MPOUCXOIUT JalbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXJIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MIPEICTABICHHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AnredOpa
npemiaraeT 3QPEeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanueckass TUHUS «DyHKIUU U TpaduKu» TECHO MEperieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TTOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T MTOCJIEIOBATEILHOCTh U3yUEHUS
MaTepuaia. M3yueHune cTeneHHoM, moka3areabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GyHKIMH, UX CBOWCTB U TrpadUKOB, UCMONb30BaHNE (PYHKIMNA A pEHICHUS 3a4ad U3 JPYTUxX
yueOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBSA3AHO KaK C MAaTEMAaTHUYECKUM aHAIH30M, TaK U
C pelIeHNEM ypaBHEHUH U HepaBeHCTB. [Ipu aToM O0IbIII0€ BHUMAaHUE YACISIeTCS (HOPMUPOBAHHIO
YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCHMOCTH MEXAY PAa3TUYHBIMUA BETUYMHAMH, WCCIIEI0BATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi coepiKaTeabHONU TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BBIPAaXKaTh 3aBUCUMOCTH MEX1Y BEIMYMHAMU B
paznmuyHON (popMme: aHATUTHYECKOU, rpaduieckoil u ciaoBecHO. Ero m3ydenme crnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxkarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHbIX 00yJalomuMmcs, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MCCIIEZIOBATh U CTPOUTH I'paduku (YHKIUHN, OTIPEAEATh UX
HauOOJIbIIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHHs IpoiieccoB. JlaHHasi cojep:KaTelibHas JWHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHMSI MAaTEMaTHYECKUX MOJEJIEH pPEAJbHbIX CHUTyaluld, HaXOXIACHUS



HAaWIy4llero pelICHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aladax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaIbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHUH DPACHO3HABATH
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenbHO-MeTOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE pasleibl MAaTeMATHKUM M €€ TPWIOKECHHWM, OHU CBS3BIBAIOT DPa3Hble MaTeMaTHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTUYECKOr0 aHaIM3a» INPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJIM3a M WHTEPHpPETAaluu IIOJYy4YEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJIETEHBl B KaXXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJb30BATh AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATH MpOOJIEMYy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DEILICHUS MNPUKIATHBIX 337ad OpraHusyercs B
Ipolecce U3y4eHHs BCeX TeM Kypca «Anredpa n Hadajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajal MaTeMaTUYecKoro aHajau3a Ha 6a30BOM
ypoBHE OTBOJMTCA 3 yaca B Heelno B 10 ximacce u 3 waca B Henenmto B 11 kiacce, Bcero 3a aBa
roga ooyuenus — 204 gaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciIel 3HaHUU U PEaIbHOM JKU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ uenbiM nokazareneMm. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJIbHON CTETICHHU.

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

YpaBHeHHe, KOpeHb ypaBHeHUS. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppannoHalIbHBIX ypaBHEHUI U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3aJad MU 3a/1a4d W3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DOyHKIUH U rpaduku

@yHK1Ms, criocoos! 3aganus ¢yHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢yHkiuu. Hynu ¢yaxnun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX (DyHKUIUH
YHMCJIOBOIO apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass W reoMeTpuueckass — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIECH T'€OMETPHUYECKON MPOTrpecCuu.
@opmyna CIOXKHBIX IMPOLEHTOB. Mcnonp3oBaHWe NMPOTPECCHM ISl PEIICHUS PEalIbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara i1 ONHMCaHWA PCaJIbHBIX IMPOLCCCOB U SIBJIGHI/If/’I, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACEN.

CreneHsb ¢ palMOHANBHBIM ITOKa3areaeM. CBONWCTBA CTENEHHU.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKU U peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

Oyukuus. [lepuoguueckne  dynkuuu. IIpoMeXyTKM  MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (yHKiuu. HauOonbinee M HauMeHblllee 3HaueHHE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, X CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH U UCCIEAOBAaHHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKUIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAaMMEHbIIET0 3HaUYeHUs (PYHKIIMU Ha OTpE3Ke.

IIpuMeHeHre NpPOM3BOMHOM ISl HAXO0XKJICHHS HAWIYYIIEr0 pPEHICHUS B MPHUKIAJIHBIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (pOpMyIIoi niK rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid ¥ (Qu3MUecKuil cMbicia. Bblumcienue uHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTePU3YIOTCS:

I'paxknaHcKO€ BOCIIMTaHUE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3UIMHM OOyYaromierocs KakKk aKTUBHOTO |
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOro OOIIECTBA, MPEICTABICHUEM O MAaTeMAaTHYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPasKIaHCKON UACHTUYHOCTH, YBRKEHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSM POCCUUCKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, cepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIUTAHIE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TPHUMEHSITh MaTeMaTHYeCKHWe 3HaHWUsS B HHTEpecax
310poBOTO U Oe3omacHOro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUE, cOATAaHCHPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, pEryispHas (uzndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIeSITEILHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBEHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMAaTHUKON U €€ MPHIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphbl, MOHMMAHWUEM BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE MNPUPOJHONM U COIMAIBHOW Cpeibl, OCO3HAaHUEM



I00aTbHOTO  XapakTepa JAKOJIOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQ/ICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTUYECKOMN KYJIbTypOH KaK CpEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U MUCCIIEN0BATENBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMpEACNCHUSI TMOHATHUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHHUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
e JleNaTh BBIBOJIBI C HMCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, JCITYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITETIFHO JJOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpSMBIE
U OT TMPOTUBHOTO), BBICTPAWBATh AapPTyMEHTAIUMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BBIOMpATH CHocoO perieHusl y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapHUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUII  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;



® CaMOCTOATENILHO  (OopMynaHpoBaTh OOOOIIEHHMS M BBIBOABI 10  pe3yiabTaTaMm
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JUUIsI OTBETa HA BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, TNPEACTaBIATh €€ B  pa3iMuHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 33]]aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAeMOM TeMBI, POOIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JTMasiora, 0OHapyKUBATh pa3Indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (GopMynnpoBaTh pa3HOIJIACHs, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHWMAaTh U UCIIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON U HHIMBHTyaTbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlCi08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTABIIATH IJIAH, AJITOPUTM pEIICHHs 3aJaud, BbIOMPATh CIOCOO pelIeHHus ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHU I[103HABATEIbHONW pedieKCcuM Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICTUTENIBHBIX TMPOILIECCOB, WX PE3YJIbTATOB; BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «AusreOpa M Hadajaa MaTeMaTHYECKOrO aHAJIN3a» HAa ypPOBHE
cpenHero oduiero o0pa3oBaHuUs JOJDKHO OOecreunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucjia ¥ BBIYUCIEHHUSA

OnepupoBaTh NOHATHSAMH: PAIMOHATBHOE W JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAs U
JeCATUYHask APOOb, MPOLIEHTHI.

BrImonHATE apudMeTHUecKre ONepaluy ¢ palliOHaTbHBIMU U ACHCTBUTEILHBIMU YUCIAMHU.

BremonHATh TpUOMMKEHHBIE BBIYMCICHHS, HCIONB3YS TpaBWIa OKPYIJICHUS, [€NaTh
NPUKHJIKY U OLIEHKY pe3yJIbTaTa BEIYHCICHHN.

OnepupoBaTh HMOHATHSAMMU: CTENEHb C LEJIbIM TOKa3aTesleM; cTaHaapTHas (opma 3anucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (OopMy
3aIMCH IEHCTBUTENBHBIX YMCEN JIJISl PEIISHUS MPAKTHUECKUX 3a/1a4 M MPEJICTABICHHS JaHHBIX.

OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TAaHTE€HC ITPOU3BOJIEHOTO YTJIa; UCTIONB30BATh
3aIMuch MPOU3BOJIBHOTO YIjIa yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs M HEpABEHCTBA

OnepupoBaTh MOHATHIMHA: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IIENI0E, pallHOHAIBHOE,
UppaIroHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPABHEHHE;

BoemonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKHMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUUYECKHE YPaBHEHHUS.

BhImonHATE TpeoOpa3oBaHus METBIX, PAIlMOHAIBHBIX U WPPAIMOHAIBHBIX BBIPAKECHUH U
pemaTh OCHOBHBIE THITHI IIENBIX, PAIIHOHALHBIX W UPPAIMOHATIHHBIX YPAaBHEHHI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS] U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYeCKUX 3a/ad M 33134 U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MonenupoBaTh peanbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJadyM, HCCIENIOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpadpuKu

OrnepupoBaTh NOHATHAMU: QYHKIIHSI, CITIOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeTICHUS U
MHOECTBO 3HaUCHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHbIE (PYyHKITUH.



OnepupoBaTh NOHATUAMU: YETHOCTD M HEUETHOCTD (DYHKIINH, HYJIH () YHKIIUH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W 4yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBate rpaduku GyHKIUN IS MCCICIOBAHUS MPOILIECCOB M 3aBHCUMOCTEH MpHU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTh, apu(pMETHUYECKass U TE€OMETPHUECKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi TeOMETpUUYECKas MPOrpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

3a/1aBaTh NOCIEI0BATENIbHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEH M MPOrPECCHil AJis pelIeHUs peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs peallbHbIX IPOLIECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIETIECHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, L€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a]1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TeCATUYHBIE U HATYpaJbHbIC JJOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BeimonHaTe mpeoOpa3oBaHusi BBIPAKEHHUM, CcoAepXkKaluX JOorapugMmbl; OINEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUS] PAKTUYECKUX 3aa4.

Haxonute pemennst npocTeNInX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peaqbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHMS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4H, UCCIENOBATh IIOCTPOCHHBIE MOJAECIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUH U rpadpuKu



OnepupoBaTh MNOHATUAMM: IepUoAnYecKas (QYHKLHUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIeEe 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATUAMHU:  rpadUKH  [OKAa3aTeIbHOM,  JOrapupMUUecKod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAs! (PYHKIMS; IPOM3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUYecKuil ¥ (pU3nYecKrii CMBICI IPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJHYIO JJIsi  MCCleloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: NEpBOOOpa3Has U UHTErpai; MOHUMAThb TF€OMETPUYECKUH U
(bu3nueckuii CMbICT HHTErpaa.

Haxonute mepBooOpa3Hble dJIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Hrerorona—Jleiibuuna.

Pemate nmpuknaaHble 3a1a4i, B TOM YUCIIE COLMAIbHO-?PKOHOMUYECKOTO U (hPU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KosaunvecTBo yacoB
n/n NMPOrpamMMbl oOpa3oBaTe/ibHbIE
pecypcsbl
MHoOxecTBa pallMOHAJIBHBIX U 16
1 NEHUCTBUTEINBHBIX unces. PanmonanbHbie
YpaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 1
MOKa3aTeleM
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 21
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl 30
4 TpUroHOMETpHH. TpUroHOMeTpuYecKre
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 10
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 14
3HAHUU
102

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

CreneHs ¢ palOHAJIbHBIM IIOKAa3aTCIICM.

KoanyecTBo 4acoB

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

1 [TokazarenpHas ¢pynkius. [lokazaTenbHbIe 12
ypaBHEHHsSI U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX 9
3 rpaduku. Tpuronomerpuyeckue
HEpaBEHCTBA
24
4 [IpousBoaHas. [IpumeneHne Mpou3BOgHON
5 WHTerpan u ero npuMeHeHus 9
12
6 CucTeMbl ypaBHEHHHA
7 HarypanbHble 1 1ienbie yncia 6
8 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 18
3HaHUH
102

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

Koan4gecTBO 4acoB

Bcero

1 MHokecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammbl Diinepa—Benna 1

5 Parmonanbueie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEYHBIE 1
nepuondeckue Apoou

3 Apudmernueckue onepanuy ¢ paioHATBHBIMA YACIAMH, TPE0OPA30BaHMS YHCIOBBIX 1
BBIPa)KCHUI

4 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELICHUs IPUKIIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpaciei 1
3HAHUU U peanbHON KU3HU

5 [Tpumenenne apoOeit ¥ MPOLEHTOB VIS PELICHUS PUKIIAIHBIX 32/1a4 U3 PA3ITUYHBIX OTpacien 1
3HAHUM U peaIbHOM KU3HU

6 JleiicTBUTENBHBIE YKCIIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHCIIA

7 Apudmernueckue onepanuu ¢ AeHCTBUTEIbHBIMHI YHCIaMH

3 Hpn6nn>1<é}£Hme BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUIKA U OIIEHKA pe3ysibTaTa 1
BBIYUCIICHHUH

9 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHuUs 1

10 VYpaBHeHUE, KOPEHb YPaBHEHUS 1

11 HepaBeHcTBO, pelieHre HepaBEHCTBA 1

12 MeTtox HHTEpPBAIOB 1

13 Perienue nenbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB 1

14 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB 1

15 Penrenue nenpix U IpoOHO-pAIIOHATEHBIX YPaBHEHUH U HEPABEHCTB 1

16 KonrtponbHas pabora no reme "MHOXecTBa palliOHANIbHBIX U JIEHCTBUTEIBHBIX YUCE]. 1

ParmonanbHble ypaBHEHUS U HEPaBEHCTB"




17 @ynk1ius, crnocoOsl 3ananust GpyHknun. BzanMHo oOpaTHbie GyHKINU 1
18 I'paduk pyakmuu. O6macTs onpeneacHus 1 MHOXKECTBO 3HaUeHUH GyHKInu. Hynu ¢pyHKInN. 1
[TpomexxyTKH 3HAKOMOCTOSTHCTBA
19 I'paduk pynakmuu. O61acTh onpenecHus 1 MHOXKECTBO 3HaYeHUH GyHKInu. Hynu ¢pyHKInN. 1
ITpomexyTKH 3HAKOIIOCTOSIHCTBA
20 Yérable 1 HeUETHBIC (PYHKIIUU 1
21 UeEtable 1 HeUETHBIC (PYHKITUN 1
22 Crenens ¢ mensiM mokasaresieMm. CrangaptHas (opMa 3amucu JSHCTBUTEILHOTO YUCIIa 1
23 Crenens ¢ mensiM mokasarenem. CtangaptHas (opMa 3arucy ACHCTBUTEILHOTO YUCIIa 1
)4 Vcnonb3oBanue noaxo et popMbl 3anucu AeHCTBUTEIbHBIX YUCEIT JJIS PEIIEHUs 1
IIPAKTUYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX
25 Crenennast GyHKIHUS C HATYPaJbHBIM H LENbIM Moka3aTeneM. EE€ cBoiicTBa u rpadux 1
26 CrenenHast GyHKIIMS C HATypaJIbHBIM U LIETBIM MoKa3zareneM. EE cBoiicTBa u rpaduk 1
27 KonTponbhas padota no teme «®yHkuuu u rpadpuku. CTeneHp ¢ 1eabIM M0Ka3aTeaeM» 1
28 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH 1
29 ApudpmeTnueckuil KOpeHb HaTypaIbHON CTEIIEHU 1
30 CBoiicTBa apu(pMeTHUECKOro KOPHS HaTypalbHOH CTeNeHN 1
31 CBoiicTBa apu(pMeTHUECKOro KOPHS HaTypalbHOH CTeNeHN 1
32 CaoiicTBa apu(pMEeTHYECKOT0 KOPHS HATypaJIbHOM CTENEHU 1
33 JeiicTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—Oif CTeTeHn 1
34 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMH N—O CTENeHH 1
35 JevicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—Oif CTeTIeHn 1
36 JevicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—Oif CTeTIeHn 1
37 JleiicTBUs ¢ apu(METHUECKUMU KOPHSIMH N—O CTENeHH 1
38 JlelicTBus ¢ apuMETHUECKUMHU KOPHSIMU N—Oif CTeTeHU 1
39 Pemrenne upparmoHanbHBIX YpaBHEHUH W HEPABEHCTB 1




40 Pemenne nppaliMOHaNBHBIX YPaBHEHUN U HEPAaBEHCTB 1
41 Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB 1
42 Pemienue uppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB 1
43 Pemenne nppaliMOHaNbHBIX YPAaBHEHUN U HEPAaBEHCTB 1
44 Pemenue nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB 1
45 CBoiicTBa u rpaduk KOpHS N-0if cTeNeHn 1
46 CaoiicTBa u rpaduk KOpHS N-0if CTeNeHN 1
47 CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH 1
48 KonTponbHas padota no teme "Apudmernueckuil KopeHb N—oi crenenu. MppamuonaibHbie 1
YpaBHEHHUsI U HEpaBeHCTBA"
49 CuHyC, KOCUHYC U TaHT€HC YHACIIOBOIO apryMeHTa 1
50 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOT'O apryMEHTa 1
51 CuHyC, KOCUHYC U TaHT'€HC YACIIOBOIO apryMeHTa 1
52 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIIOBOTO apryMEHTa 1
53 ApKCHHYC, apKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMEeHTa 1
54 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
cc Tpuronomerpuveckast OKpy>KHOCTb, ONIPEACTICHIE TPUTOHOMETPUIECKUX (PYHKITUI YUCITIOBOTO 1
aprymMeHTa
o6 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUYECKUX (QYHKIUI YUCIOBOTO 1
apryMeHTa
57 Tpuronomerpuveckast OKpy>KHOCTb, OTIPECTICHHE TPUTOHOMETPUIECKUX YHKITUI YHUCITIOBOTO 1
apryMeHra
58 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
59 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
60 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
61 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1




62 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
63 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
64 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUI 1
65 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1
66 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUIN 1
67 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKESHUI 1
68 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUIN 1
69 [IpeobpazoBaHye TPUTOHOMETPUUICCKUX BBIPAKCHUM 1
70 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
71 Perienue TpUroHOMETpHUUECKUX YpaBHEHUN 1
72 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
73 Perienue TpUroHOMETpUUECKUX YpaBHEHUN 1
74 Perienue TpUroHOMETpHUUECKUX YpaBHEHUN 1
75 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
76 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
77 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
78 KonrtponbHas pabota no teme "®@opMyibl TPUTOHOMETPUH. TpUTrOHOMETpUYECKHE ypaBHEHUs" 1
29 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATENbHOCTEH. MOHOTOHHBIE 1
M0CJIe10BaTeIbHOCTH
80 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE 1
MOCJIEI0BATENBHOCTH
21 Apudmernueckas 1 reoMeTpudeckas nporpeccuu. Mcnoab3oBaHue NpOrpeccuu Jis pereHus 1
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
82 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. Vicroap30BaHne MPOTPECCHH TSl PEIICHUS 1

peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa




Bbeckoneuno yObIBarormiasi reomerpuieckas nporpeccus. Cymma 6eCKOHEYHO yObIBAIOIICH

83 1
reOMEeTPUUYECKOI Mporpeccuu

84 Bbeckoneuno yObIBaromiasi reomerpuieckast nporpeccus. Cymma 6eCKOHEYHO yObIBAIOIICH 1
TE€OMETPHUYECKON MPOTpeccuu

85 dopmyra CIOXKHBIX TPOLEHTOB 1

86 dopmyJia CIIOKHBIX IPOLIEHTOB 1

87 dopmyra CIoKHBIX TPOLEHTOB 1

88 KonTponbnas pabota no Teme «IlocnenoBare1bHOCTH U POTPECCUM) 1

89 O06o0061IeHre, cucTeMaTU3alus 3HAaHUN 33 Kype alareOpbl ¥ Hadall MaTeMaTHIecKoro ananmsa 10 1
KJlacca

90 O060061eHre, cucTeMaTu3alys 3HaHUN 33 Kypce aiaredphbl 1 Hayall MaTeMaTHueckoro ananusa 10 1
KJlacca

91 O06o0061IeHre, cucTeMaTu3alus 3HaHUK 33 Kype ainreOphl ¥ Hadall MaTeMaTHIeckoro ananmsa 10 1
KJlacca

92 O06001enre, cucTeMaTu3aIus 3HaHU 3a Kypce anreOphl 1 Hadal MaTeMaTh4yeckoro ananusa 10 1
KJlacca

93 O060061eHune, cucTeMaTu3alys 3HaHUN 3a Kypce ainreOphbl 1 Hayall MaTeMaTHueckoro ananusa 10 1
KJacca

94 O06001enre, cucTeMaTU3aIys 3HaHUM 3a Kypce anreOpsl U Haval MaTeMaTH4eckoro aHanusa 10 1
KJlacca

95 O06001enre, cucTeMaTU3aIMs 3HaHUM 3a Kypce aareOphl U Havaa MaTeMaTH4eckoro aHanu3a 10 1
KJlacca

96 O06o0061eHre, cucTeMaTu3alns 3HaHUK 3a Kypce ainreOphbl ¥ Hayall MaTeMaTHieckoro ananusa 10 1
KJacca

97 O06001menure, cucTeMaTU3aIus 3HaHUN 32 Kype anreOphl U Haval MaTeMaTH4eckoro anaimusa 10 1

KJ1acca




O06o0061IeHre, cucTeMaTu3alus 3HaHUK 33 Kypce ainreOpbl ¥ Havall MaTeMaTHIeckoro ananusa 10

98 1
KJ1acca

99 O6o006mu1ieHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl M Hayall MaTeMaTHieckoro aHanusa 10 1
KJjlacca

100 O06o00u1eHne, cucTeMaTu3alus 3HaHUH 3a Kypc anredpsl U Hayall MaTeMaTHyeckoro aHanusa 10 1
KJacca

101 HroroBas koHTpoJIbHAs paboTa 1

102 Hrorosas KoHTpoJIbHAsT paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 CreneHb ¢ palMOHAJIBHBIM II0Ka3aTeleM 1
2 CBOMCTBa CTENEHU 1
3 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX PALlHOHAIbHBIE CTEIIEHH 1
4 [Ipeo6pa3oBanue BbIpaxkeHU, COAEpKALIUX PALIIOHATIbHBIE CTETIEHU 1
5 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILNX PALIIOHAIBHBIE CTEIICHU 1
6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
7 [Toxa3zaTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
10 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas QpyHKuMs, €€ CBOMCTBA U rpaduk 1
12 KonrtponbHas padora no reme "CreneHsb ¢ pallioHAIbHBIM Moka3ateneM. [lokazarenbHas 1
¢ynkuus. [TokazaTenbHble ypaBHEHUS U HEPaBEHCTBA"
13 Jlorapugm uncna 1
14 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
15 [TpeobpazoBanue BeIpaKEHUN, COACPIKAITUX JTOTAPUDMBI 1
16 [IpeobpazoBanue BEIpAKEHU, COAECPIKAIMX JIOTApU(MBI 1
17 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTApU(MBI 1
18 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAINUX JTOTAPHPMBI 1
19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
20 Jlorapugmuueckue ypaBHEHHS 1 HEPAaBEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA 1




22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1
23 Jlorapudpmuueckas GhyHKIus, €€ CBOHWCTBA U rpaduK 1
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
26 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu 1
27 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
28 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu 1
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KonTtponpnas padora no teme "Jlorapupmudeckas ¢pynkuus. Jlorapupmudeckne ypaBHEHUS U
33 HepaBeHcTBa. TpuroHomerpudeckne GyHKINUU U UX rpaduku. TpuroHomeTpudeckme 1
HepaBeHcTBa"
34 HenpepsiBable QyHKIIUN 1
35 MeTtox MHTEPBAIIOB JUUIs PELIEHHS] HEPABEHCTB 1
36 MeTtoa HHTEpBAIOB JIJIsl pEIICHUS] HEPABEHCTB 1
37 [TpousBoHas GpyHKIUH 1
38 [IpousBoaHas GyHKINU 1
39 ['eomeTpuueckuii 1 GU3NYECKUl CMBICT TPOU3BOTHON 1
40 ['eomeTpryeckuii 1 GU3NYECKHUI CMBICI TPOU3BOTHOM 1
41 [Ipou3sBoHbIE IIEeMEHTAPHBIX (QYHKIUN 1
42 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN 1
43 [IpousBoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIUH 1
44 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMMA 1
45 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMIMA 1




46 [TpumeneHre Mpon3BOIHON K UCCIIETOBAHHUIO (PYHKIIMI HAa MOHOTOHHOCTD ¥ 9KCTPEMYMBI 1
47 [TprmeHeHne NIpOU3BOIHOMN K UCCIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
48 [TpumeneHne mpon3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M S9KCTPEMYMBI 1
49 [TpumeneHne mpon3BOIHON K UCCIETOBAHHIO (DYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
50 Haxosxenre HanOoJIbIIero U HAMMEHBIIIETO 3HaYeHUsT (DYHKIIMHM Ha OTPE3KE 1
o1 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMU Ha OTPE3Ke 1
52 Haxosxenre HanOoJIbIIero U HAMMEHBIIIETO 3HaYeHUsT (DYHKIIMHM Ha OTPE3KE 1
53 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETO 3HAYeHHUS (DYHKIIMK Ha OTPE3Ke 1
54 Haxoxnenue HauOoJbIero 1 HAMMEHbLIETo 3HaYeHUs (PYHKLIUU Ha OTpe3Ke 1
55 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETO 3HAYeHHUS (DYHKIIMK Ha OTPE3Ke 1
56 [TprMeHeHne NPOU3BOIHOMN /IS HAXOXK/IEHUS HAWITYYLIEero pelieHHsl B IPUKIIAJAHbIX 3a7a4ax, 1
JUIsl OTIpEIeNIEHUs] CKOPOCTH Ipolecca, 3aaHHOro (opMysiol 1 rpadguxkom
o7 KonTponsHas padora o Teme "IIponsBogHas. [Ipumenenue mpou3BoaHon" 1
58 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 1
59 [TepBooOpaznas. Tabnuia nepBooOpa3HBIX 1
60 WuTerpan, reomerpudeckuii 1 pU3HYECKH CMBICIT HHTETpajIa 1
61 Wuterpan, reomeTpuueckuil 1 (GU3NYECKUN CMBICI HHTErpaa 1
62 Wurerpan, reomerpuueckuii 1 GU3NYECKUIN CMBICIT HHTErpaia 1
63 Brruucnenue unrterpana no ¢popmyne Herorona—IJleitbuuna 1
64 Brruucnenue nnterpana no gpopmyne Herorona—IJleitoauia 1
65 Brruucnenue unrterpana no popmyne Herotona—IJleitbuuna 1
66 Beruncnenue waTerpana mo popmyine Hetorona—JleiiOuuma 1
67 CucreMbl TUHENHBIX YpaBHEHUI 1
68 CucTeMbl THHEHHBIX ypaBHEHUH 1
69 Perenne npukiagHbIX 334a4 C MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHI 1
70 Pemenne npukitagHpIX 3a/1a4 ¢ HIOMOLIBIO CHCTEMBI TMHENHBIX YPaBHEHUI 1




CucteMsl 1 COBOKYITHOCTH LCJIbIX, PALIMOHAJIbHBIX, UppAllMOHAJIBbHBIX, ITIOKA3aTCJIbHbIX,

& jorapu(pMUUECKUX ypaBHEHHUH U HEPABEHCTB 1
7 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATIbHBIX, UPPALMOHATIBHBIX, TOKAa3aTEIbHBIX, 1
Jorapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB
73 CucreMbl U COBOKYITHOCTH LIEJIBIX, PAllHOHATBHBIX, HPPALMOHAILHBIX, IOKA3aTEIbHBIX, 1
Jorapu(pMUUECKUX YpaBHEHHUM U HEPaBEHCTB
74 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIHOHATIbHBIX, UPPAIMOHATIBHBIX, TIOKAa3aTEIbHBIX, 1
Jorapu(pMHUECKUX YpaBHEHHUHN U HEPABEHCTB
75 Hcnons3oBanue rpagukoB GyHKIMNA 1151 peHICHUS] YpaBHEHUI U CUCTEM 1
76 Hcnons3oBanue rpadukoB GyHKIUN AJs pelICHUs] YpaBHEHUI U CUCTEM
77 [IpumeneHne ypaBHEeHHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1a4 U 3314 U3 1
Pa3IUYHbIX 00J1aCTe HayKH U pealibHOM JKU3HU
78 Kontponbnas pabota no reme "MHTerpan u ero npumeHenusi. CUCTeMbl ypaBHEHH" 1
79 Harypasbable u 1ieble yncia B 3aa4ax U3 peajJbHON KU3HU 1
80 HarypasbHble 1 1ienble Yncia B 3ajjauax U3 pealbHOMN KU3HU 1
81 HarypasibHble 1 11eble yucna B 3a7ja4ax U3 peaabHON )KU3HU 1
82 [Tpu3Haky AETUMOCTH LENBIX YUCEI 1
83 [Ipu3Haku NeTUMOCTH LETBIX YHCEIT 1
84 [Tpu3Haky AETUMOCTH LENBIX YUCEI 1
85 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AlMsI 3HAHUH. Y paBHEHUS 1
86 [ToBTOpeHME, 0000IMIEHUE, CHCTEMATH3AIUS 3HAHUH. Y paBHEHUS 1
87 [ToBTOpenue, 06001ICHNE, CUCTEMATH3AIMs 3HAHUH. Y paBHEHUS 1
88 [ToBTOpeHME, 0000MEeHNE, CHCTEMATH3AIUs 3HAHUH. Y paBHEHUS 1
89 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMs 3HAHUN. Y paBHEHUS 1
90 [ToBTOpeHME, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUH. Y paBHEHUS 1
91 [ToBTOpenue, 00o0IEHNE, cUucTeMaTH3alMs 3HaHui. HepaBeHcTBa 1




92 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii. HepaBeHcTBa 1
93 [ToBTOpeHme, 0600IIeHNE, cCCTeMaTH3alKs 3HaHuii. HepaBeHcTBa 1
94 [ToBTOpenue, 0600IeHNe, cucTeMaTu3anus 3Hannii. HepaBeHcTBa 1
95 [ToBTOpenue, 06001meHne, cucTeMaTu3anus 3HaHui. CUCTEMBI ypaBHEHU T 1
96 [ToBTOpeHME, 0000IIEHNE, cCCTeMaTH3alKs 3HaHuii. CUCTEeMbI ypaBHEHU 1
97 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3alvs 3HaHuH. OyHKIUN 1
98 [ToBTOpeHme, 0600IIEHUE, CHCTeMaTH3alusl 3HaHUH. DyHKITUN 1
99 Hrorosas kKoHTpoJIbHAS paboTa 1
100 HroroBast kKoHTpoIbHAs paboTa 1
101 O06o01IeHre, cucTeMaTH3alus 3HAHUH 332 Kypce alareOpsl M Hadal MaTeMaTHdeckoro anaimsa 10- 1
11 knaccoB
102 O06o001IeHHe, cCHCTEMaTH3allUs 3HAHHI 33 Kypc anreOphl M HavaJl MaTeMaTHIecKoro aHaimsa 10- 1
11 knaccoB
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOJANYECKOE OBECIIEHEHUME OBPA3OBATEJIBHOI'O
IMPOLIECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

* Maremaruka: anreOpa U Hauyajla MATEMaTUYECKOr0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MateMatudeckoro aHainnsa, 10-11 ximaccel/ Amumos II.A., Komsrun F0.M., Tkauesa
M.B. u npyrue, Akunoneprnoe odmectBo «M3narenpctBo «IIpocBemienney
YuebHoe nocodue:

* Marematuka. 'eomerpusi, 10 kmace/ Mep3msik A.T'., Homuposckuii [I.A., ITonorckuit
B.b., Axup M.C.; nox penakimueit [Tononsckoro B.E., O6mecTBo ¢ orpaHndeHHON
otBeTcTBeHHOCTHIO M3natenbckuii ienTp «BEHTAHA-I'PA®»; AxuroHepHOE 00IIECTBO
«M3nparenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

Y4eOHuk

* DOV Paboyas nporpaMmma U METOANYECKUE OcoOus (Ha caidTe Prosv.ru)
* Terpaab-TpeHAKED

* 3aauHUK

* Terpagp-ak3amenaTop

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

denepanbHbIi eHTp HHYOPMAMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIMIOP)
http://eor.edu.ru

* Enunas xosekuus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

® EI[I/IHOG OKHO OO0CTYIIa K 06paSOBaTeJ'IBHBIM pecypcam

http://window.edu.ru

e KaTtanor y‘le6HHX HS,Z[aHI/Iﬁ, O60pYI[OBaHI/I}I H DJICKTPOHHBIX O6pa30BaTeJ'IBHBIX pPeCypCcoB
JUTst 00111eTO 00pa30BaHMs

http://ndce.edu.ru

* [IIkOBHBIN TTOPTAI

http://www.portalschool.ru

Marepuansl no MareMaTuke B EAMHON KoJeKuu HUPpoBbiX 00pa3oBaTeNbHbIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MockoBckuii LHCHTP HCHPCPBIBHOTI'O MATEMATUYCCKOT'O O6pa3OBaHI/I${
http://www.mccme.ru

® 3a;laqy1 o0 TCOMECTpPUMU: I/IH(I)OpMaLII/IOHHO-HOI/ICKOBa}I CHUCTEMA
http://zadachi.mccme.ru

* InTepHeT-IIpOEKT «3agaun»

http://www.problems.ru

® KOMHBIOTCpHaSI MareéMaTHukKa B IIKOJIC

http://edu.of.ru/computermath

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
I[MPOLECCA

YYEBHOE OBOPYJIOBAHUE

[TnakaTsl, MOJEIN TPOCTPAHCTBEHHBIX (DUTYpP, HAOOP TE€OMETPUUECKUX HHCTPYMEHTOB
OBOPYJIOBAHUME JUUIA ITPOBEJAEHU A JIABOPATOPHBIX U ITPAKTUYECKHNX
PABOT

Mopenu npocTpaHCTBEHHBIX (UTYP, HAOOP FEOMETPUIECKUX HHCTPYMEHTOB



