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MHNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «Asredpa M Hadajma MaTEMaTHYECKOTO aHAIM3a»
6azoBoro ypoBHs i obydaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00Pa3oBaTENbHOrO CTaHAAPTa CPEIAHEro OOLIEro 00pa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHM, MPEAbSIBIIEMbIX K MaTeMaTHYeCKOMY OOpa3OBaHUIO, U
Tpaauuui poccuiickoro oOpa3zoBanus. Peanuszainus nporpaMMbl 0O€CHEUMBAET OBJIA/ICHUE
KIIIOYCBBIMU KOMIICTCHIHUAMH, COCTABJIAIOIIMMU OCHOBY IJid CaMOPAa3BUTUA W HCIPCPLIBHOI'O
00pa3oBaHMsl, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M I103HABATEIBHOTO pa3BUTHS
JUYHOCTH 00YYarOIIHUXCsl.

HEJA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauvana MaTeMaTHYECKOrOo aHAM3a» SBISETCS OJHUM U3 Haumboiee
3HaYUMBIX B MpOTrpaMMe CTapuieil MIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYMBAECT
WHCTPYMEHTAJBHYIO 0a3y sl M3y4eHHS BCEX eCTECTBEHHO-HAYYHBIX KypCOB, a C JpYToi
CTOpOHBI, (OPMHUPYET JIOTHUECKO€ W aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HEOO0XOIMMOM I OCBOCHHS KypCcOB MH(OPMATHKH, OOLECTBO3HAHMS, UCTOPUHU, CIIOBECHOCTH.
B pamkax maHHOTO Kypca ydaniuecs OBJIaIeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOTOpast (GOpMYyITUpPYET CBOU AOCTIKEHHS B MaTeMaTHIECKOH (hopme.

Kypc anreOpbl 1 Hayaja MaTeMaTH4ecKOro aHajn3a 3aKiIaJbIBaeT OCHOBY JUISl YCIEUIHOTO
OBIIAJICHUSI 3aKOHAMH (PU3UKHU, XUMUHU, OUOJIOTUH, TOHUMAaHUSI OCHOBHBIX TEHICHIIUN YKOHOMUKHU
U OOIIECTBEHHOM J>KM3HHU, TIO3BOJISIET OPHEHTUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh MX B IOBCEIHEBHON XU3HH. B TOXe
BpeMs OBJIaJicHUE aOCTPAKTHBIMH M JIOTMYECKH CTPOTMMH MaTEeMaTHUYeCKHMMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPKACHUS,
WCIIONIh30BaTh 0000IIEHNe M KOHKpPETH3aIuio, abCTparupoBaHWE M aHAJIOTHIO0, (OPMHUPYET
KpPEaTHBHOE M KPUTHYECKOE MBIIUIEHHE. B X0/1e u3yueHus anreOpbl M Ha4al MaTeMaTHYeCKOTO
aHajgM3a B CTaplIel IIKOJE yYalluecs MOJy4YaroT HOBBIM OIBIT PELICHUS NMPUKIATHBIX 3a/1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOEHUS] ~MAaTeMAaTUYECKUX  MOJENeld  peanpHBIX CHUTyalud |
UHTEpIIPETallud  TOJIYYEHHBIX pEIICHUH, 3HAKOMATCS C MpUMepaMH MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH B MpPHUPOJEC, HAyKe M B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTHYECKUMHU
OTKPBITHSIMHA U UX aBTOPAMH.

Kypc obOnamaer 3HauuTeIbHBIM BOCHMTATENBHBIM MOTEHIIMAIOM, KOTOPBIM peamu3yeTcs
Kak uepe3 y4yeOHbII Marepual, cocoOCTBYIOMIMNA (OPMHUPOBAHHIO HAYYHOT'O MHUPOBO33pPEHUS,
Tak © dYepe3 crenupuKky Yy4eOHOU JeATeIbHOCTH, TPEOYIOMmEel CcaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJODKUTENIbHOW  KOHIEHTpAallMd BHHUMAHHMS W OTBETCTBEHHOCTH  3a
MOJTyYEHHBIN pe3yNbTar.

B ocHoBe Mmerommku 0OydeHHs anreOpe W HadallaM MaTeMaTHYeCKOTO aHalln3a JIC)KHT
JeSITeTbHOCTHBINA MPUHIUI 00yYeHHUSL.

Crpykrypa Kypca «Anrebpa 1 Hadalla MaTeMaTHUECKOTO aHaJIN3a» BKIIOYAET CIEAYIOIINe
CoJIepKaTeIbHO-MEeTOANYeCKUe JHUHUU: «Yucna W BblUMCICHUSD», «DYHKIMM W TpapuKmy,
«YpaBHeHHUs U HepaBeHCTBa», «Hauana mMaTtemaTnueckoro anaiausza», « MHOXXECTBA U JIOTUKAY.
Bce ocHOBHBIE coaepkKaTelbHO-METOIUYECKUE JIMHUM U3Y4YaloTCsl HA NMPOTSHKEHUU JIBYX JIET
oOydeHusi B cTapiled IIKOJIe, ECTECTBEHHO AOMOIHAA JPYT ApPyra W MOCTENEHHO HACHIIAsACh
HOBBIMU TEMaMH U pa3ziesiaMu. JJaHHBI Kypc SIBJISETCS UHTETPATUBHBIM, IIOCKOJIbKY 0ObETUHSIET
B cebe colepKaHWe HECKOJbKHX MaTeMaTHYeCKUX IUCLHUIUIMH: anredpa, TPUTOHOMETpUS,
MaTeMaTHYECKHMI aHAJIN3, TEOPHS MHOKECTB M Jp. [0 MEpe TOro Kak ydaluecs OBJIAaIEBalOT BCE



0ojee IIMPOKUM MaTeMaTUYECKUM almapaToM, Y HHUX IOCIEI0BaTeNbHO (OopMUpPYETCS H
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTEMATUYECKYI0 MOJIEb PEAIbHOM CUTyalluu, NIPUMEHATh
3HaHU, TIOJTy4YEeHHbIE B Kypce «Anredpa W Havaja MaTeMaTHYECKOTO aHajIHu3a», /Ui peIleHHs
CaMOCTOSITENILHO C(OPMYJIMPOBAHHOM MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTepIpEeTUPOBaTh
MTOJTyYEHHBIN pe3yJIbTarT.

CopepxarenpbHo-MeTOIMYECKass  JMHMSA  «Yucna W BBIUMCIEHHSA» — 3aBepuUIacT
(opMHpOBaHHE HABBIKOB HCIOJIb30BAHUS ACUCTBUTEIBHBIX YHUCET, KOTOpOE OBLJIO HAyaTo B
OCHOBHOH 1ikojie. B crapmieii mkosne ocoboe BHUMaHHE yJenseTcs (GOPMHUPOBAHUIO MPOUYHBIX
BBIUYHCIIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B C€Osl MCIOJB30BAaHUE PA3IUYHBIX (OpPM 3aluCcH
JNEHUCTBUTEIBHOTO YHCJIA, YMEHUE PpALMOHAIBHO BBINOJHATH JEHCTBUS C HUMH, JA€laTh
NPUKKJKY, OLEHHMBATh pe3yabTaT. OOydaromuecs I0JIy4aroT HaBBIKM NPHOJIMIKEHHBIX
BBIUMCIICHUH, BBIMOJIHEHUs JEHCTBMH C YWCIIaMH, 3alMCaHHBIMU B CTaHAApTHOM Qopme,
HCIOJIb30BaHUSl MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAKEHUH.

Jlunus «YpaBHEHHUs W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSDKEHHHM BCEro OOyueHHs B
CTapuled WIKOJIE, IIOCKOJIBKY B KaXKIOM pasfelie IporpaMMbl IPEIyCMOTPEHO pELICHHE
COOTBETCTBYIOLIMX 3a7au. OOyuaromuyecs OBIaIeBalOT Pa3IMUHbIMU METO/IaMH PELICHUS 1IEIIbIX,
paIMOHATBHBIX, HPPALUOHAIBHBIX, MTOKA3aTeIbHBIX, JIOTAPU(YMUIECKAX U TPUTOHOMETPHUYECKUX
ypaBHEHUH, HEPABEHCTB U UX cucteM. [losyueHHble yMEHUS UCIIOIB3YIOTCSA NIPU UCCIIEOBAHUU
(GYHKIMH C MOMOILBIO NMPOU3BOAHOM, pelIeHHM NPHUKIAIHBIX 3a7ad M 337a4 Ha HAXOXJIECHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUH QyHKIMU. JlaHHAs conepxKarenbHas JIMHUS BKIIOYAET B
cebs TakKe (DOPMHUPOBAHME YMEHHI BBINOJIHATH PACUYEThl MO (OpMysaM, MPeoOpasoBaHUs
LENbIX, palOHAIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUI, a TaKxKe
BBIPQ)KEHUH, COAEp)KalllMX CTeNeHu U Jorapudmsl. braronaps usydeHuio anredpandeckoro
MaTepHala MPOUCXOAUT JalbHeHIIee pa3BUTHE aITOPUTMUYECKOIO M aOCTPAKTHOTO MBIIUIEHUS
ydammxcsi, (OPMHUPYIOTCS HABBIKM JEIyKTHBHBIX PAcCyXIEHHH, pabdOThl C CHMBOJBHBIMH
¢dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJEC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraeT 3(QQEKTHUBHbIE WHCTPYMEHTBI Ul  pEIIEHUs] MPAKTUYECKUX U
€CTECTBECHHOHAYYHBIX 3a/a4, HAIVISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKA HAYKH.

ConepxatenbHo-MeTonndeckas TuHUS «DYHKIMU W TpadUKW» TECHO TEPeruieTaeTcsl
JAPYTUMH JIMHHSMH Kypca, MOCKONBKY B KAaKOM-TO CMBICIE 3aJa€T II0CIEN0BaATENLHOCTD
u3yuyeHuss Mmarepuana. V3ydyeHue CTENEHHOHM, IOKa3aTeNbHOW, JOrapupMHUUecKod u
TPUTOHOMETPUUYECKUX (QYHKIMHA, UX CBOMCTB U TpaduKOB, HCIOJNb30BaHHE (YHKUUN s
pelieHns 3a1ad U3 APYTUX Y4YEOHBIX IMPEAMETOB U PEaJbHOW YKU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PElIeHuEM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Oosbloe
BHUMaHME ynensercss (OpMUPOBAHHUIO YMEHMS BbIpaXaTb (OpMyJIaMH 3aBUCUMOCTH MEXIy
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJyuyeHHble (QYHKIMH, CTPOUTh UX TpauKu.
Marepuan 3TOM COAECPKATEIBHOM JIMHUM HAUENeH Ha pPa3BUTHE YMEHUH U HABBIKOB,
MO3BOJISIOIIMX ~ BBIpaKaThb 3aBUCHMOCTH MEXJAy BeJIMYMHAMH B  pa3IMyHON  (opme:
aHAJIMTUYEeCKOM, rpaduueckoil u cioBecHoOW. Ero wu3ydeHue cnocoOCTBYeT pa3BUTHIO
ITOPUTMHYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K 0000IIEHUI0 U KOHKPETU3AINH, HCIIOJIb30BaHUIO
aHaJIOTUH.

CopnepxarenbHas JnHus «Hauana MareMaTM4ecKOro aHaJn3a» IO3BOJIAET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 3a]1a4, JOCTYIIHBIX 00yJaromumcs, y
KOTOPBIX TMOSIBISETCSI BOBMOXKHOCTb UCCIIEIOBATh U CTPOUTH Ipa@UKu PYHKIMN, ONpeNesTh UX
HauOOJIbIINE ¥ HAMMEHBLINE 3HAYEHHS, BBIYMCIIATD ILIOMANU QHUIYD M OOBEMBI TEN, HAXOIUTh
CKOPOCTM U YCKOpPEHMs IpoueccoB. JlaHHas colepkaTelbHas JIMHHUS OTKPBIBAE€T HOBBIC
BO3MOXXHOCTH IIOCTPOCHMSI MAaTE€MaTHYECKHX MOJENIECH pealbHbIX CUTYallUd, HAXOXKICHUS
HAaWIy4YIllero peleHus B MPHUKIAJHBIX, B TOM YHUCJIE COLMAJIbHO-d)KOHOMUYECKUX, 3aJadax.



3HaKOMCTBO C OCHOBaMH MaTEMaTHUYECKOTO aHajH3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOopMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIIICHUs, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh
MIPOSIBIICHUS] 3aKOHOB MAaTEeMaTHKU B HayKe, TEXHHKe U UCKyccTBe. OOydaromuecs y3HaIT O
BBIJIAIONINXCSI Pe3yJIbTaTaX, MOJYYEHHBIX B XOJIE PA3BUTHS MATEeMAaTHKH KaK HAyKH, U HX
aBTOpax.

COI[ep)KaTeHLHO-MeTO[[I/I‘-IeCKaSI IUHUST «MHOKECTBA U JIOTMKAa» B OCHOBHOM IIOCBAIIICHA
AJIEMEHTaM TEOPUU MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE MPEACTABICHHS TPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH W TMpeIjiararoT HauOoJjee YHHBEPCATbHBIN S3bIK, 00bEIUHSIOIIUI
BCC pasaciibl MAaTCMATHUKU U eé HpHJ’IO)KGHHfI, OHU CBA3BIBAIOT Pa3HbIC MATCMATHYCCKUC
JUCHUIINIMHBI B C€JWHOEC IICJI0C. HOBTOMY BaXHO JaThb BO3MOXHOCTbL IIKOJBHUKY ITOHUMATb
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHMKH W HCIONb30BaTh €ro s
BBIPA)KCHUSI CBOUX MBICJICH.

B kxypce «Anrebpa n Hadalla MAaTEMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaK)KE OCHOBBI
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS, KOTOpPBhIE MPU3BAaHBI C(HOPMUPOBATH HABBIKM IOCTPOCHUS
MOJIeJIeH peaIbHbIX CHTYyalluid, HCCICOBAHUS ITUX MOJIEJICH C TIOMOIIBIO ammapara aireOpbl u
MaTeMaTHYECKOTO aHaIW3a W WHTEPIpETAllMd TOJYYCHHBIX pE3yJbTaToB. Takue 3alaHus
BIUIETEHbl B KaXJbIi W3 Pa3/EJIOB IMPOTPAMMbl, MOCKOJbKY BECh MaTepual Kypca MIHPOKO
HUCMOJIB3YCTCA AJId PCHICHUS NPUKIIAAHBbIX 3a1a4. HpI/I pCHICHUN PCAJIbHBIX MPAKTUYCCKUX 3a1a4
yualiydecsi  pa3BMBAalOT  HAOJIOAATENILHOCTh,  YMEHHE  HAaxXOAHWTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh AHAJIOTHIO, O0000MATh W KOHKPETU3UPOBATH MPOOJIEMY.
I[CSITCJH)HOCTI) 1o q)OpMI/IpOBaHI/IIO HABBIKOB PCHICHHUA MPHUKIAAHBIX 3aaa4 OPraHu3sycTCsa B
Mpolecce U3yUeHUs BCEX TeM Kypca «Anredpa v Hayalla MaTeMaTUYeCKOTO aHaTTN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM miane Ha M3y4yeHue Kypca ajireOpbl ¥ Ha4all MaTeMaTUYeCKOro aHalin3a Ha 6a30BOM
ypoBHe oTBoAUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Heaento B 11 kiacce, Bcero 3a JaBa
roga ooyuenus — 170 gacos.

COJEPKAHUE YYEBHOI'O KYPCA

10 KITACC Yucaa v BBIYHCICHUS

Parmonaneibie uyncna. OOBIKHOBEHHBIE U JECATHUYHBIE APOOH, MPOICHTHI, OECKOHEUHBIE
nepuoAnueckue Apodbu. Apudmerndyeckue omepanud ¢ palUOHAJIBHBIMU  YHCIaMH,
npeoOpa3oBaHMsl YUCIIOBBIX BhIpaxkeHui. [IpuMeHeHne apoOGell W TPOILEHTOB ISl PEIICHHS
MIPUKJIAAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHNUN U PEAIIbHON KU3HH.

JlelicTBUTENbHBIE yKcha. PanyoHalbHble M UppalMOHaIbHBbIE 4yucla. ApH]MeTHUecKue
OIepalyu ¢ JEHCTBUTENLHBIMU YMCIaMH. [IpUOIMKEHHBIE BHIUMCIEHHS, PABUIA OKPYIJICHUS,
MPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHUM.

Crenens ¢ menbiM mokasareneMm. CranmaptHas (opMa 3amucy JACHCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue mnoaxondimied ¢Gopmbl 3amMCH  JEHCTBUTENBHBIX YHUCEN JJIS  peIICHUs
MPAKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TaHHBIX.

Apudmernueckuii KOpeHb HaTypaidbHOH cremeHu. JleficTBus ¢ apudmeTnyeckuMu
KOPHSIMUM HaTypajIbHON CTENECHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOIO0 apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHICIIOBOTO apryMeHTa.



YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPe0Opa3oBaHusl.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(hopMyIIBI.

VYpaBHeHue, KopeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meroa
MHTEPBAJIOB.

Perienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB.

Pemenne nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMeTpUUYECKUX YPaBHEHHM.

IIpuMeHeHrne ypaBHEHUI M HEPAaBEHCTB K PELICHUIO MATEMaTHYECKUX 3a7ad U 3a1ad U3
pa3iauuHbIX 00JacTel HayKu U peasibHOM Ku3HU. DYHKUMHU U rpaduKu

Oyukiwst, cnocoOsl 3aganus GyHkmu. I'paduk Gynkmnum. Bzanmuo oOpatHsie GyHKINU.

OO6nactp omnpesesneHust 1 MHOKECTBO 3HaueHui Qynkiuu. Hynu gynkuun. [IpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIE ¥ HEUETHBIE (DYHKIMH.

Crenennas (GyHKIMS ¢ HaTypalIbHBIM M LENBIM ITOKazaTelaeM. E¢ cBoiicTBa M rpauk.
CBoiicTBa u rpaduk KOpHS #-0i CTETEHU.

TpuroHomerpudeckass OKpPYKHOCTb, ONPEICICHUE TPUTOHOMETPUYECKUX
(GYHKIWH 9UCIIOBOTO apTryMEHTA.

Havana maTreMaTH4eCKOro aHAJIHM3a

[TocnenoBarenbHOCTH,  CIIOCOOBI  3aJaHUsl  IOCIENOBAaTEIbHOCTEH.  MOHOTOHHBIE
II0CJIE0BATEIBHOCTH.

Apudpmernueckass U reoMeTpuyeckas — Iporpeccud. beckoHeyHO  yObIBaromias
reomerpuyeckas nporpeccusi. Cymma GECKOHEUHO yOBIBaIOIIEH IeOMETPUUYECKON MPOrpeccuu.
@dopmysa CIOXKHBIX IPOLEHTOB. Vcronb3oBaHWe MPOTPEcCUM AJIs PELICHUs pealbHbIX 3ajad
IIPUKJIAJHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

MHosecTBO, onepauuu Haja MHOkecTBamM. [lnarpammbl Ditnepa—Benna. IIpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara AJis OIMCaHUs PEAIbHBIX IMPOLIECCOB M SIBICHWUM, NpHU
peleHNH 3aa4y U3 IpYrux y4eOHbIX TPEIMETOB.

Omnpenenenue, Teopema, CIeCTBUE, 10Ka3aTEIbCTBO.

11 KIIACC Yucia v BbIYUCIEHUS

Harypanbsblie u nensle yncina. [Ipu3Haku AenMMOCTH HEIbIX YHCElL.

CreneHp ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOWCTBA CTEIECHH.

Jlorapudwm yucna. JlecaTnaHpie U HATYpaTbHBIC JOTapU(OMEIL.

YpaBHeHHS U HEPABEHCTBA

[Ipeobpa3oBanue BbIpaXeHHM, colepKaluX Jorapudmel.

[TpeoOpazoBaHue BEIpAKEHU, COEPIKAIIUX CTEIIEHH C PAIlMOHATHHBIM TTOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JTMHEHHBIX YpaBHEHUU. PemieHuwe mnpuKIafHbIX 3aJad C MOMOIIBI) CHCTEMBI
JINHEWHBIX YpaBHCHUH.

Cucrembl ¥ COBOKYITHOCTH palldOHATBHBIX YpPaBHEHUIN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEeMATHUYECKUX 3ajad U
3aJ1a4 U3 pa3IUYHbIX 00JaCTel HayKu U peaibHON )KU3HHU.



DyHKknuM U rpaguku
OyHKIUS. IIepuonnueckue byHKIHN. [IpomMeKyTKM MOHOTOHHOCTH
¢byHkumu. MakcuMyMbl 1 MUHUMYMBI QyHKIIUH. Hanbosnbiee 1 HanMeHblee 3Ha4YeHNE

(GYHKINU Ha TPOMEKYTKE.

Tpuronomerpruueckue GyHKIIUN, UX CBOMCTBA U TpadUKH.

[TokazarenpHas u norapudmMuueckas GyHKIIUU, KX CBOWCTBA U TPAPUKH.

Hcnonb3oBanue rpadukoB GyHKIUH 1715 pelieHHs] YPaBHEHHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB (GyHKIMA UIsI UCCIAEAOBAHUS TPOIECCOB W 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHON KU3HU.

Havana maTreMaTH4eCKOro aHAJIHM3a

HenpepbiBHble pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonnas Gynkuun. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[Tpou3BosHbIe 37MeMEHTApHBIX (QyHKUIUH. DopMynbl HaX0XKJIEHHUS MPOU3BOJHONH CYMMBI,
MIPOM3BEACHUS M YACTHOTO (DYyHKITHH.

[IpumeHeHre NpoU3BOAHOM K UCCIIEOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOobIero 1 HAMMEHBIIETO 3HAYeHUs (PYHKIIUU Ha OTpE3Ke.

[IpuMeHeHnEe NPOU3BOMHOM Ul HAXOXKIEHUS HAWIy4llero PpEeLICHWs B IPUKIAJHBIX
3ajjauax, AJs OIpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOTO (OpMyII0H UK rpauKOM.

ITepBooOpasnas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMerpudeckuii M (u3nyeckuil CcMbICI. BplumciieHne uHTerpaiga Io
dhopmyne Hetorona—JleliOnuna.

INIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHOro mpeamera «MaremaTtnkay TOJDKHO OOECredrBaTh JOCTHIKEHHE Ha
YPOBHE CpeIHEro ooOmero oOpa3oBaHUs CIEAYIONUX JIMYHOCTHBIX, METANpPEIMETHBIX |
MpPeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTro mpenMera «MareMaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocmuTaHue:

C(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3UIMHM OOYYarOIIerocs KaK aKTUBHOTO H
OTBETCTBEHHOT'0 WICHA POCCHICKOTO OOIIEeCcTBa, MPEJCTABICHHEM O MAaTEMaTHYECKHMX OCHOBAaX
(GYHKIIMOHUPOBAHUS DPA3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TpaKIaHCKOTo oO0IecTBa
(BBIOOPHI, OMPOCHI M Tp.), YMEHHEM B3aMMOJICUCTBOBATh C COIHMAJBbHBIMA HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH W HA3HAYCHHUCM.

[TaTpuoTnueckoe  BOCIUTAaHUE: CPOPMUPOBAHHOCTHIO  POCCUUCKON  TpaskJaHCKOU
WJICHTUYHOCTH, YBOXKEHHUS K MPOILIOMY M HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCUMCKUX MATEMaTUKOB W POCCHUHCKOM MaTEeMaTHYE€CKOU
IIKOJIBI, K WCIOJB30BAaHUIO JTUX JIOCTIDKEHWH B JIPYrUX HAyKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa; c(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOTO MOBEIACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JNOCTUKEHHMI HAyKd U JEATENBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAAa B MOCTPOCHHE
YCTOMYMBOTO OYIyIIero.



DCTEeTHYECKOE BOCIIUTAHUE:

ACTETHUYECKUM  OTHOIIEHWEM K  MHpPY, BKJIIOYas OICTETUKY  MaTeMaTUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peLICHWH, pacCyKICHHH; BOCHPUUMYHUBOCTBIO K
MaTEeMaTHYECKUM acleKTaM Pa3JInYHbIX BUIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

cOPMUPOBAHHOCTHIO YMEHHsI TPHMEHATh MaTeMaTUYeCKHWe 3HaHWS B HHTEpecax
3I0poBOr0 W Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0pPOBBIO
(310pOBOE TIUTaHWE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHHA W OTIbIXA, peryisipHas (u3mueckas
AKTUBHOCTB); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPH 3AHITHSIX CIHOPTHBHO-03]J0POBUTEILHOM
JeSTeNIbHOCTHIO.

TpynoBoe BocmuTaHue: TOTOBHOCTBIO K TPYIy, OCO3HAHMEM ILIEHHOCTH TPYJIOJIIO0OUS;
HHTEPECOM K pa3iudHbiM  chepam Tpo(hecCHOHATBLHOW  JCSITEILHOCTH, CBSI3aHHBIM  C
MaTeMATUKOW M €€ INPUIOKECHMSAMH, yMEHHEM COBEpLIATh OCO3HAHHBIA BBHIOOP Oymynei
npodeccuu U peanr30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI; TOTOBHOCTHIO M CITIOCOOHOCTHIO
K MaTeMaTH4eCcKOMy OO0pa30BaHUI0O U CamMOOOpa30BaHUIO Ha TMPOTSHKEHWH BCEH IKU3HU;
TOTOBHOCTBIO K AaKTHBHOMY YYacCTHIO B PCIICHUM IMPAKTUYCCKUX 3aJad MaTeMaTHICCKOM
HaIPaBJICHHOCTH.

DKOJIOrH4ecKoe BOCIIHUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHICCKON KYJIbTYPhI, TOHUMAHUEM BIIHSIHHS COIIMATLHO-
SKOHOMHUYECKUX IPOILIECCOB HAa COCTOSIHUE MPHUPOJHOM M COLMAIBLHOM Cpelbl, OCO3HAHHEM
r00aTbHOTO — XapakTepa JAKOJOTMYECKUX  MpoOJeM; OpUeHTaledl Ha  MNpUMEHEHHE
MaTeMaTHUYECKUX 3HAHUN U pelIeHHs 3a1ad B 00JaCTH OKpY’KaroIlled cpeibl, TIaHUPOBAHUS
MTOCTYIIKOB ¥ OIEHKH WX BO3MOXHBIX ITOCJICICTBUH JIJIsI OKPY KAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH, IOHUMAaHHEM MaTeMaTHYeCKOH HayKH Kak C(epbl
YEIIOBEUECKON JEATENLHOCTH, STANOB €€ Pa3BUTUS U 3HAYMMOCTHU Ul Pa3BUTHUS LUBUIIM3ALIMY,
OBIIQJICHHEM SI3BIKOM MAaTEMaTHKH W MaTeMAaTHUYECKOW KyIbTypOll KakK CpeICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATh TMPOEKTHYIO U HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHAWBUIYAIBHO U B TPYIITIE.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl yueOHOTo mpeameTa «MareMaTHKa
XapaKTepU3ylOTCsl  OBNAJCHUEM  YHHUBEPCAIbHBIMU  HO3ZHABAMENAbHLIMU  OeUCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyIsAMUEHbIMU
OeticmeusmMu.

1) Vuusepcanvhvie noznasamenvhule oeticmsus, obecneuusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00y4arowuxcs (oceoenue Memooos NO3HAHUSL OKPYICAIOWe20 MUupd,
npUMeHeHUe T02UYeCKUX, UCCIe008amenbCKUx onepayull, ymeHui pabomams ¢ uHgopmayuetr).
bazoBble tornueckue AeMCTBUS:

* BBISIBJIATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTeMaTUYECKUX OOBEKTOB,
MOHSITHHA, OTHOIICHWUH MEXIy MOHITHIMH, (HOPMYITHPOBATH ONPEICIICHUS TOHSITHM;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKALNN, OCHOBAHHS JJIsi 00001IIeHUs
U CpPaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHATN3a;

* BOCIIPUHUMATh, (OPMYJIMPOBATH M TMPEOOPa30BBIBATH CYKJCHUS: YTBEPAHUTCIbHBIC H
OTpHIIATEeIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC,



* BBISIBJISITh MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (hakrax,
JAHHBIX, HAONIOJICHUAX W YTBEPXKACHUAX; MpeljiaraTb KPUTEPUU [UIsl BBISBIICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEYUHIA;

* Ie7IaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHUH TI0 aHAJIOTHH;

* IIPOBOJNTH CAMOCTOSATENBHO J0KA3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUH (TIPSMbBIE U
OT TPOTHUBHOTO), BBICTpPAWBaTh ApPryMEHTAIMI0, MPUBOAUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBO/IbI;

* BBIOMpaTh crnoco0 pemnieHus y4yeOHOM 3ajauu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelIeHus, BHIOUpaTh HanboJIee MOIXOISIIMN C YIETOM CAMOCTOSTENBHO BBIIEIEHHBIX
KpUTEPHUEB).

basoBeie uccnenoBaTenbCKUe IEHCTBUS:

* HCIIOJIB30BaTh ~ BONPOCHI ~ KaK  HCCIIEJOBATENIbCKUH ~ WHCTPYMEHT  IO3HAHUS;
(dbopMyIHpoOBaTh BOMPOCHI, (GPUKCUPYIOIIUE MPOTUBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH TUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3ULUIO,
MHEHHE;

* IPOBOJANTH CAMOCTOSATENIBHO  CIUIAHUPOBAHHBIK  JKCIEPUMEHT, HCCIIECAOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYecKOTo OOBbeKTa, sBIEHUS, Mpolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MKy 00bEKTaMU, SIBICHUSMH, TIPOIIECCAMU;

* CaMOCTOSATENHLHO (POPMYIMPOBATE OOOOIIEHHS U BBIBOIBI 10 PE3YJILTATAM IIPOBEIEHHOTO
HaOJI0ICHUs, UCCIIEI0BAaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIyUYEHHBIX pPE3YJIbTaTOB,
BBIBOJIOB M 000O0IIEHNI;

* IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEATIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ unpopmanyeii: i BHISABIATH Ae)UIUTHI HHOOPMAIMH, JaHHBIX, HEOOXOIMMBIX

JUIS OTBETA Ha BOIPOC U ISl pEIICHUs 33/1a4H;

* BBIOMpaTh HMH(POPMAIMI0 W3 HMCTOYHUKOB pA3JIMYHBIX THIIOB, aHAJHU3UPOBATH,
CHCTEMAaTU3UPOBATh U HMHTEPIPETHPOBATH MH(POPMAIMIO PA3TMYHBIX BUAOB U (HOpM
NIPEICTaBICHHUS;

* CTPYKTYpHpOBaTh ~ MHQGOPMALMIO, NPEACTABIATH €€ B PasAMYHBIX  (opMax,
WILTIOCTPUPOBATH TpadUUECcKH;

* OLICHMBATh HAJEKHOCTH HMH(POPMALMM TI0 CaMOCTOATENHLHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHUKamugHbvle Oelicmsus, 00ecneyusarom cQopmMuposanHocms

COYUANBLHBIX HABBLIKOB 00YYAIOUUXCHL.

OOmienue:

* BOCIIPUHUMATh U (OPMYJIHUPOBATH CY)XICHHUS B COOTBETCTBUM C YCJOBUSMHU U LEISAMHU
OOIIeHHS; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 110 XOJy PEIICHHs 3aa4l, KOMMEHTHPOBATh
TIOJTyYCHHBIH Pe3yibTaT;

* B X0/ OOCY)XICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBbI, TPOOIIEMBI,
pemaeMoil  3aja4yM, BBICKAa3blBaTh HJIEH, HAICJICHHBIE HAa TIOUCK PEIICHHUS;
COIIOCTAaBJIATh CBOM CYXXACHUS C CYXICHMAMU JpPYTrUX YYacTHUKOB JIMANOra,
oOHapyKUBaTh Pa3IMYUE U CXOJCTBO MO3UILIUN; B KOPPEKTHOU dopMme popmyarpoBaTh
pa3HOTJIACHsI, CBOH BO3PAKCHHUS;



* IPE/ICTABJIATh PE3YyJbTaThl PELICHUs 33Ja4M, SKCIEPHUMEHTa, UCCIECIOBaHMSA, MPOEKTa;
CaMOCTOSATENLHO BHIOMPATh (POPMAT BHICTYIUIEHHMS C YYETOM 3a1ad HPE3CHTAlUH U
ocobenHocTteit aynuropun. COTpyTHHYECTBO:

* IOHMMAaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUIYyaIbHON paboThl IpH
pemeHnn y4eOHBIX 3a/1a4; MPUHAMATh [EJIb COBMECTHOH JIeSTeITbHOCTH, TUIAHUPOBATh
OpraHu3ali0 COBMECTHOH paboOThI, pacrpeneniarTh BHIAb paboT, IOTrOBapHBATHC,
00CyX/1aTh MPOLIECC U Pe3yIbTaT paboThl; 0000IaTh MHEHHUSI HECKOJIBKUX JIFOICH;

* y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYXIeHHUs, 0OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» W WHBIE); BBHINOJHATH CBOI YacThb pPaOOTHI W KOOPAMHHUPOBATH CBOU
JCUCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OICHUBATh Ka4eCTBO CBOETO BKJIaAA B OOIIMI
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOJCHCTBHS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusaiom gopmuposanue cmviCi08blx

VCMAHOBOK U HCUSHEHHBIX HABbIKO8 TUYHOCTU.

Camoopranuzarusi:

COCTaBJIATH IUIAH, AITOPMTM PEIIEHHsS 3a/a4d, BBHIOMpPAaTh CIIOCOO PEIIEHHS C YYETOM
HUMEIOIIUXCSA PECypCcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb U KOPPEKTUPOBATH
BAPUAHTBI PEIIEHHUH C y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOJIb!

* BJIJICTh HABBIKAMH MMO3HABATEIHHON peieKCHN KaK OCO3HAHUS COBEPIIIAEMbIX NEHCTBHIA
U MBICIUTENBHBIX TPOILIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOIIECCa U pe3yJIbTaTa PeHICHNsI MaTeMaTHUECKOW 3a1auu;

* IPEIBUJCTh TPYJHOCTH, KOTOpPHIE€ MOTYT BO3HHMKHYTh NPH PELICHUU 3a]laud, BHOCHUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWIEHHBIX
OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

* OLICHMBATh COOTBETCTBUE pe3yjibTaTa WEId U YCIOBHUAM, OOBICHATH MPUYHHBI
JIOCTIKEHHUSI WM HEJOCTH)KEHHUS PE3yJIbTaTOB JIEATENbHOCTH, HAaXOAMTh OILUOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIM3a» HAa YPOBHE
cpemHero o0mero oopazoBaHUs JOJHKHO 0OECIIeYMBATh JOCTHIKCHHE CIIEAYIOMUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

10 KJJACC Yuciaa v BLIYHCTICHUS

OnepupoBarh MOHATUSAMH: PANMOHATBLHOE M JIEUCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHASI M
necsiTiaHasi ApoOb, POIICHTEHI.

BeimonHATeE  apudMeTHUECKHE OINepalud ¢ pPalUOHAIBHBIMH U JEHCTBUTEIHLHBIMHU
YHUCIaAMHU.

BBINONHATE TIPUOIMKEHHBIE BHIYUCIICHUS, MCIONb3ys IIPAaBMJIA OKPYIJICHHMS, JeJIaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHSATHUSMHU: CTEIICHb C IEJBIM TMOKa3aTesieM; CTaHAapTHas GopMa 3armcu
JNCHCTBUTEIHLHOTO YHCJIa, KOPEHb HATYpPAIbHON CTENEHH; WCIOJIL30BATh MOAXOAIIYI0 (hopMy
3aMKUCH IEUCTBUTENIBHBIX YHCEI JUIsl pEICHUS] MPAKTUYECKUX 3a/1a4 U MPE/ICTABIICHUS IaHHbIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC M TAHTE€HC TTPOU3BOJIBHOTO YTJIa; UCTIOJIb30BaTh
3aMuch MPOU3BOJILHOTO yTJIa 4Yepe3 oOpaTHbIC TPUTOHOMETPUUECKUE (DYHKITHH.

YpaBHeHNs U HEpaBEeHCTBA

OnepupoBaTh MOHSATUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; 11€JI0€, PAIlMOHAIBLHOE,
HppALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;



BommonusaTe  mpeoOpa3oBaHHMS ~— TPUTOHOMETPUYECKMX  BBIPQXKEHUH M peuiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonusaTe npeobpa3zoBaHus IETbIX, PALMOHANBHBIX M UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMs] M1 HEPABEHCTBA Ul PEIICHUsS MAaTeMaTHYeCKHX 3a/ad M 3a7ad U3
Pa3NUYHBIX 001aCTe HAYKH U PeaNbHOM KHU3HH.

MogenupoBaTh peajbHble CHUTyallMd Ha fA3bIKE€ aireOpbl, COCTaBIATh BBIPAXKEHUS,
ypaBHEHHs, HEPaBEHCTBA II0 YCJIOBMIO 33/ayd, MCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM amrapaTa anreOpsl.

DOYyHKUMH U IPaPUKH

OmnepupoBath MOHATUAMHE: GYHKIIHS, CTIOCOOBI 3a/1aHus (PYHKITUHU, 00JIaCTh ONPECICHHS 1
MHOYECTBO 3HaUCHHI (QyHKIMH, TpaQuK (YHKIIUH, B3aUMHO 00paTHBIC ()yHKIINH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (DYHKIMM, HYJIH (YHKIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Wcnonb3oBate rpaduku GyHKUUN A1 peLIEHUs] YpPaBHEHHI.

Ctpouth U yMTaTh TpaQUKH JTUHEHHOW (QYHKIUH, KBaJPATUYHOM (YHKLUUH, CTECHICHHOU
(YHKINU C LENbIM MTOKa3aTeIeM.

Ucnonw3oBath rpaduku QyHKIUN 171 UCCIEOBAHUS TPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHnH 3ajad U3 APYTUX Y4eOHBIX MPEIMETOB M PEATbHON KU3HU; BBIpaXKaTh (OpPMYyJIaMu
3aBHCHUMOCTH MEKYy BETUUYNHAMHU.

Hayana maTeMaTH4ecKOro aHajJIn3a

OmnepupoBaTh MOHATUSMH: IIOCIIEAOBATENBHOCTh, apU(PMETHUECKass U TeOMEeTpHUYeCcKas
IIPOrpeccuu.

OmnepupoBath MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETPUIECKast IPOTPeccusi, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MTPOrPECCH.

3agaBaTh MOCIEI0BATEIbHOCTH PA3INYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBONCTBA IMOCIIENOBATEILHOCTENH U MPOTPECCUi NIl PEIIEHUs! peasbHbIX
3a]1a4 MIPUKJIAJHOTO XapaKkTepa.

MHoxecTBa M JI0OTHKA

OnepupoBaTh MOHATHSIMH: MHOXKECTBO, ONEpaIlMU HaJl MHOKECTBaAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONMCAaHUs PEaIbHBIX IPOLECCOB
U SIBJIGHUM, IPY PELICHUH 3a/1a4 U3 JPYTUX YUYEeOHbIX IPEAMETOB.

OmnepupoBath NOHATUAMMU: ONpEAEICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

DJIEeKTPOHHbIE
KosmuecTBo yacos
Ne (un¢posbie)
W/ HanmeHoBaHMe pa3/1e/ioB U TeM IPOrpaMMbl Beero Kontpoanbie | TlpakTudeckue oGpazopaTebHbie
padoThI padoTbI pecypcsl
1 MHoOxecTBa pallMOHAIBHBIX U IEUCTBUTEIbHBIX YUCE. 14 |
PanmonanbeHble ypaBHEHHS U HEPABEHCTBA
2 Oyukuuu U rpaduku. CTeneHsp ¢ 1ebIM 10Ka3aTeaeM 6
3 ApudmeTnueckuil KOpeHb N—OM CTETIECHHU. 13 1
WppanmonaneHble ypaBHEHUS U HEPABEHCTBA
4 @opMyIsl TPUTOHOMETpHH. TpUroHOMETprUYECKHE 2 1
YpaBHEHUS
5 IlocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 06001IeHNe, cUCTeMaTH3aIUs 3HAHU T 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0
INOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC
Ne Kosaun4yecTBo 4acoB Tara DJIeKTPOHHbIE
uugposbie
n/n U3y4YeHUS
Tema ypoka KonTpoasubie |I[IpakTnueck o0pa3oBaTe/ibHbIE
Bcero |pabornl ue padboTbl pecypcebi
MHoxecTBO, oneparn HajJ MHOKECTBAMH.
1 . 1 02.09
Huarpammsl Ditnnepa—Benna
Parmonanpheie uncina. OOBIKHOBEHHBIE U IECATUYHBIC
2 Ipo0OU, MPOLEHTHI, 0ECKOHEUHbIE IEPUOIUYECKUE 1 06
npobu
3 ApudmeTrueckue onepanuu ¢ palioHaIbHbIMU 1 09




qucijiaMu, Hp606p330BaHI/IH YHCJIIOBBIX BBIpa)KeHI/Iﬁ

[Tpumenenue apobeit U MPOIECHTOB AJIs PEeLICHUS

4 MPUKIIAJIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUM 1 1 13
pEATbHOM KU3HU
[Tpumenenue apoGeil U NPOLIEHTOB IS PELICHUs

5 IIPUKJIAAHBIX 3324 U3 PA3JIMYHbIX OTPACJIe 3HAaHUU U 1 16
peanbHOM KU3HU

6 JenicTBuTenbHbie yncia. PalimonanbHubie U 1 20
UppalyoHaIbHbIE YKCIa

7 Apudmernueckue onepanum ¢ AeHCTBUTEIbHBIMU 1 73
YyHCclIaMu

2 [TpuGIMKEHHBIE BEIYUCIIEHHS, TIPABUIIA OKPYTJICHHS, 1 27
IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUM

9 ToxmecTBa U TOXIECTBEHHBIC MPEOOPa30OBAHMS 1 30

10 YpaBHeHUE, KOPEHb YPABHEHUS 1 04.10

11 HepageHcTBO, penieHne HepaBeHCTBa 1 07

12 Meroa uHTEpBAIOB 1 11

13 Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUI 1 14
Y HEPABEHCTB
KonTponbhas padota no teme "MHoxkecTBa

14 paLMOHAIBHBIX U IEUCTBUTEIbHBIX YUCET. 1 18
PannonanbHble ypaBHEHHs U HEPABEHCTB"

15 @OyHk1us, criocoOsl 3a1anust GyHkuu. Bzanmuo 1 71
oOpaTtHble GYHKLIUU
I'padpux pynkumu. O6iacTb onpeaesaeHus u

16 MHOXECTBO 3HaueHUH GyHKmu. Hynu ¢pyHKImn. 1 25
[IpoMexyTKH 3HaKOIIOCTOSIHCTBA

17 YeTHbIE U HEYETHBIE (PYHKIUK 1 08.11

18 Crenens ¢ nenbM nokasatenem. CranaapTHas popma 1 11




3aMUCU JEeHCTBUTEIHHOIO YUCIa

Hcnonp3oBaHue MOAXOAAIICH (GOPMBI 3aITUCH

19 JIEUCTBUTEIBHBIX YUCEN ISl PELICHUS ITPAKTUYECKUX 1 15
3a/1a4 U Mpe/ICTaBICHHS JTaHHBIX

20 Crenennas cbyH{au/Iﬂ C HATypaJIbHBIM U LEJIBIM 1 13
nokasareneM. Ee cBoiicTBa u rpaduk

21 ApudmMeTrnuecknii KOpeHb HATYpPaTbHOU CTETICHH 1 22

22 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIICHH 1 25

23 CBoiicTBa apu(PMETHIECKOTO KOPHS HATYpaIbHOM 1 29
CTETICHU

24 CaoiicTBa apu(MEeTHYECKOr0 KOPHS HaTypaJIbHOU 1 02.12
CTEIIEHU

75 CaoiicTBa apu(MeTH4ecKoro KOpHs HaTypajbHOM 1 06
CTEIICHU

26 JeiicTBus ¢ apuMETHUECKUMHU KOPHAMHU h—OH 1 09
CTEIICHU

27 JeiicTBus ¢ apuMETHUECKUMH KOPHAMU N—OH 1 13
CTETEeHU

73 JeiicTBus ¢ apuMeTHUECKUMH KOPHAMU h—OH 1 16
CTENEHU

29 JleiicTBusI ¢ apu(PMETHUECKUMU KOPHIMH N—OH 1 20
CTETEHU

30 JleiicTBUsI ¢ apu(METHUECKUMU KOPHSIMH N—OH 1 73
CTENEHU

31 Pemienune nppaimoHaibHbIX YpaBHEHU U HEPABEHCTB 1 27

32 Pelenue uppalOHaabHbIX YPABHEHUN U HEPABEHCTB 1 10

33 Pemrenne nppaniioHanbHBIX YPaBHEHUN U HEPAaBEHCTB 1 13

34 Pelenne nppanroHaabHbIX YPaBHEHUN U HEPABEHCTB 1 17




35 Pemenue nppanoHaabHbIX YPABHEHUN U HEPABEHCTB 1 20

36 CaoiicTBa 1 rpaduK KOPHSI N-0i CTETICHN 1 24

37 CBoiicTBa U rpauk KOpHS N-0i CTETeHU 1 27
KonTponbhast pabota no teme "Apudmernyeckuit

38 KOpEHb N—0# cTeneHu. MppannonanbHble ypaBHEHUS U 1 31
HepaBeHcTBa"

39 Cunyc, KOCHHYC U TAaHT€HC YHCJIOBOTO apryMeHTa 1 03.02

40 Cunyc, KOCUHYC U TAHT€HC YHCJIOBOTO apryMeHTa 1 07

41 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YUCIIOBOTO 1 10
aprymeHra

47 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIIOBOTO 1 14
aprymeHra
Tpuronomerpuueckas OKpy>KHOCTb, ONpe/ieJIeHNe

43 TPUTOHOMETPUYECKUX (DYHKIIMI YUCIOBOTO apryMeHTa 1 17
Tpuronomerpuueckas OKpy>KHOCTb, ONpe/ieJIeHNe

44 TPUTOHOMETPUYECKHMX (DYHKIMI YMCIOBOTO apryMeHTa 1 21

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 28

46 OCHOBHBIE TPUTOHOMETPHUUECKUE (POPMYIIBI 1 03.03

47 OCHOBHbBIE TPUTOHOMETPUUECKHE POPMYJIBI 1 07

48 [IpeoOpa3oBanue TPUrOHOMETPUUECKUX BBIPAXKECHUIH 1 14

49 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1 17

50 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUN 1 21

51 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BBIPAKECHUI 1 24

52 Pelienne TpUroHOMETPUYECKUX YPaBHEHUHN 1 28

53 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1 07.04

54 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 11




55 Pewienne TpUroHOMETpUYECKUX YPAaBHEHUN 1 14

56 KoHnTposnbHas padota o teme "dopmyiibr 1 18
TpuroHoMmeTpuu. Tpuronomerpuyeckue ypaBHeHHs"

57 IlocmenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs 1 21
[10CJIEI0BATENbHOCTE. MOHOTOHHBIE
HOCJIEA0BATEbHOCTH

58 Apudmernueckas ¥ TeOMETPUIECKast TPOTPECCHUH. 1 25
Hcnonb30Banne Nporpeccuu sl pelieHnsl pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKkTepa

59 BbeckoneuHo yObIBaro1asi reoMeTpUYecKas 1 28
nporpeccus. Cymma OECKOHEYHO yOBIBAIOIICH
reoMeTPHUECKON MPOrpeccuu

60 dopMya CII0KHBIX IIPOLIEHTOB 1 05.05

61 dopmyiia CII0KHBIX IPOLEHTOB 1 12
O06o00u1eHne, cucTeMaTu3alys 3HaHUH 3a Kypc
ainreOppl ¥ Ha4ajJ MareMatudyeckoro aHanusza 10 kiacca 16
HToroBast KOHTpOJIbHAs paboTa

62 1 19
OO6oOuieHue, cucreMaTH3alys 3HaHUN 3a Kypc

63 anreOpbl U Hayall MaTeMaTudeckoro ananuza 10 1 23
KJjacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 63 07




YYEBHO-METOANUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
MNPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

METOINYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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