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HOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma anreOppl M Hayaja MaTEeMaTHYECKOrO0 aHalu3a Ha YPOBHE
cpeaHero oOmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE TMOJOXKEHHH U
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOM MpPOrpaMMbl,
npeactaBieHHbix B ®I'OC COO, a Ttakxe ¢ ydetoMm denepaibHoil paboueit
npoOZpaMMbl 6OCHUMAHUA W KOHIIETIMHU MpenojaBaHus y4eOHOro mnpenMera
«Anrebpa» B oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoii  ®enepanum,
peanu3yromxX OCHOBHbIE 00pa30BaTENIbHbIE TPOrPAMMBI.

VY4eOHblli Kypc «Anredpa M Hauyajga MaTeMaTUYECKOrO aHalIU3ay SBISETCS
OJIHUM M3 HaubOoJee 3HAYMMBIX B Iporpamme CpelHero oOmiero odpa3zoBaHuS,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOecreunBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
U3Y4YEeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBINIJICHUE O0yYaroluXcs Ha ypoBHE, HEOOXOAMMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JAPYTUX
IUCIMIUIMH. B paMmkax maHHOro y4eOHOro Kypca oOydaroniuecs OBJIaIeBalOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOHU
JOCTHXKEHUSI B MaTeMaTu4ecKkon opme.

VY4eOHbIlt Kypc anreOpbl U Havajla MaTeMaTHYECKOTO aHaju3a 3aKJaJ(bIBaeT
OCHOBY [Jisi YCIEIIHOTO OBJIAJIEHUsI 3aKOHAaMU (PU3UKH, XUMUHU, OHOJIOTHUH,
NOHUMAaHHSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHS IKOHOMHUKHU U OOLIECTBEHHON JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JIA JajibHEWIIero ooOpa3oBaHus U B
MOBCETHEBHOM XKM3HU. B TO ke Bpemsi oBiajsieHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTHMMH KOHCTPYKIMSMH alreOpbl M MaTeMaTHYEeCKOrOo aHalih3a pa3BUBACT
yMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTbH, JOKAa3bIBATh
YTBEPKJEHUSI C TIOMOIIBI0O MHIAYKIIMU U PACCYyXIaTh NEAYKTHUBHO, WCIIOJIb30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparMpoBaHWE M aHAJIOTHIO, (POPMHUPYET
KpEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone msyuenus yueObHOro Kypca «Anredpa W Hadajga MaTeMaTUYECKOTO
aHanMM3a» OOYYArONIMECs IMOTY4YaloT HOBBIM OIBIT PENICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEILHOTO MOCTPOCHUSI MAaTEMaTUUYECKUX MOJIENIE pealbHbIX CUTYaIluH,
UHTEpPIpETAMd  TOJYYECHHBIX  PEHICHUW, 3HAKOMATCS €  [pUMEpaMHu
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00NafaeT 3HAYUTENHHBIM BOCIHTATEIHHBIM TOTCHIIHAIIOM,
KOTOpPBIN peamu3yeTcs Kak 4Yepe3 Y4YeOHBI Marepuan, CrocoOCTBYIOMNN
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHMS, TaK M d4epe3 crneuuduky ydeOHOM
NEeATEeNIbHOCTH, TpeOyIoled NPOJIOKUTENIBHONM  KOHIIEHTpAllud BHUMAaHMS,



CaMOCTOSITEIHOCTH, AKKypaTHOCTH ©  OTBETCTBEHHOCTH 3a MOJIyYEHHBIH
pe3ybTar.

B ocnoBe wmerommku oOyueHusi aiaredpe M HadajgaM MaTeMaTHYeCKOro
aHaln3a JEKUT ACITeIbHOCTHBINA MPUHIIUIT O0YICHHUS.

B crpykTrype yueOHOro kypca «Ainredpa W Hadajla MaTeMaTHYECKOTO
aHalM3a» BBIIETICHBI CIEAYIONINE COJEpKATEIbHO-METOANYeckre IuHuu: «Hucna
U BeIUUCIeHU», «DyHKIMU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKATEIbHO-METOAMUECKAE JIMHUMA W3YYaloTCd Ha TPOTSHKCHHH JBYX JIET
oOydeHUs] Ha ypOBHE CpEIHEro o0Iero o0pa30BaHMWs, €CTECTBEHHO JIOTIOITHSIS
ApYr Apyra U MOCTENEHHO HACHIAsACh HOBBIMH TeMaMH W pa3aenamu. JlaHHBIH
y4eOHBI Kypc SIBISETCS WHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHUECKHX AWCIUIUINH, TaKHMX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHAJIN3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAJEBAIOT BCE Oolee
IMIMPOKUM MAaTEMaTHYECKHM aIllapaTtoM, Y HUX TOCIeI0BaTeIbHO GopMHUpyeTcs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTH4YeCKyl MOJENb pealbHON
CUTYaIlH, PUMEHSTH 3HAHUS, TIOJTyYCHHBIC MTPH M3YyYEHUH Y4eOHOTO Kypca, IS
peIIeHUs] CaMOCTOSITENTFHO C(HOPMYITUPOBAHHONW MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOIMYEeCKasT TUHHS «YUuWClia ¥ BBIYUCICHUS» 3aBepIIacT
(GopMupoOBaHUE HABBIKOB MCIIOIH30BAHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HavaTo Ha YPOBHE OCHOBHOI'O 001Iero oopasoBanus. Ha ypoBHe cpemHero oo1miero
oOpazoBaHus 0ocoboe BHHMaHUE ynaensercs  (GOPMUPOBAHUIO  HABBIKOB
paIMOHABHBIX BBIUYMCIICHUN, BKJIIOYAIOIIUX B CEOSl MCIOJB30BAaHUE Pa3THUIHBIX
dopMm 3ammcu 4Ymcia, YMEHHWE JeNaTh NPUKUAIKY, BBITOJIHATH MPHOIMKEHHBIC
BBIYUCJICHUS, OLICHUBATh YUCIIOBBIC BBIpa)KEHHS, paboTaTh C MaTeMaTHYECCKUMU
KOHCTaHTaMHU. 3HAaKOMbIE OOYy4YalomMMCS MHOXECTBA HATYpaJIbHBIX, MEJBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXJaoM U3 3THUX MHOXECTB paccMaTpUBAIOTCA
CBOWMCTBEHHbIE €My creuu(puyIecKue 3ajadyd M OIepaluu: JAeJeHHe Haleso,
ONEpUpPOBAaHUE OCTAaTKaMH Ha MHOXKECTBE IIEJBIX YHCEN, O0cOoOble CBOWCTBa
palMOHANBHBIX M HPPAMOHANBHBIX YHCEN, apu(PMETHIECKHe Omepaly, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXKECTBE KOMILICKCHBIX YHCEIL.
bnaromapss mocnenoBaTenTbHOMY paCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl HU
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUs Pa3uYHbIX 3a7ad
GopmupyeTcsi mpeAcTaBIeHUE O €IUHCTBE MAaTeMaTUKU KaK HayKH M €¢ POJH B
MOCTPOEGHUU MOJIENICH peaJbHOro MHpa, UIMPOKO HCIONB3YIOTCS 000OLIeHHE U
KOHKPETH3aLHs.



Jlunus «YpaBHEHUSI U HEPABEHCTBA» pPEAIM3YETCS HA MPOTSIKEHUH BCETO
o0y4yeHUsT Ha YpPOBHE CpPEIHEro O0OIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pazzmene IlporpamMmel NpeRyCMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oOydaromMecs OBJAaJE€BAIOT PA3JIMYHBIMU METOAAMHU  pELICHUS
pallMOHATBHBIX, HPPAlUOHAIBHBIX, TOKa3aTEIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUH, HEPaBEHCTB M CHUCTEM, a TakXe 3ajad,
coepKamux mapaMeTpbl. [lolydyeHHbIE yMEHHUS IIUPOKO HCMOJB3YIOTCA MpHU
UCCleIOBaHUM (DYHKIUM C TTOMOIIBIO MPOU3BOAHOM, MPU PEIICHUU TMPUKIIATHBIX
3a/1a4 U 3a7a4 Ha HaXO0XJCHHWE HauOOIbIIUX U HAMMEHBIINX 3HAYCHUN ()YHKIUU.
JlanHasi coqiepaTebHas JTUHUS BKIIOYAET B ce0s Takke GOpMUPOBaHUE YMEHUM
BBITIOJIHSITE  pacu€Thl 1O  (opMmynam, mNpeoOpa3oBaHusl  palMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAKCHUH, a TaKKe BBIPAKCHUH,
colepKallluX cTerneHu U Jjorapu@mel. brarogaps uzyudeHuro anreOpandyeckoro
Marepuaga TPOUCXOAUT  JalbHEHIee  pa3BUTHE  AJITOPUTMUUYECKOTO U
a0CTPAKTHOTO MBINIUICHUST OOydYaromuxcs, (pOpMHUPYIOTCS HABBIKA JETyKTUBHBIX
paccyxaeHuidi, paboTbl C  CHMBOJBHBIMH  (opMamu,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npemiaraet d(PQGEeKTUBHBIE HMHCTPYMEHTBI JJI PCEIICHHS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3374, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenpbHo-MeToanueckass JMHUA «DyHKIMH W TrpaduK» TECHO
NEeperieTaeTcss ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJacT MOCIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue creneHHou,
MOKa3aTeIbHOM, JIorapu(MUIECKON U TPUTOHOMETPUUYECKUX (YHKITHM, UX CBONCTB
U TpaduKoB, UCIIOIB30BaHUE (YHKIMM JJIS PEIICHUsS 3a/ad U3 JAPYTUX YIeOHBIX
IPEAMETOB U PEATBHOMN KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM AHAIU30M,
TaK U C pEHIeHHEeM ypaBHEHUW W HepaBeHCTB. [Ipu »TOM Oosbllloe BHUMaHUE
ynensiercsi GOpMHPOBAHUIO YMEHUS BbIpakaTh (POpMyJiaMU 3aBUCUMOCTH MEXKIY
pPa3TUYHBIMUA BETWYMHAMH, WCCIEIOBAaTh TOJMYyYEHHbIE (QYHKIIUU, CTPOUTH HUX
rpaduku. Matepuan 3To¥ cofepiKaTeabHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, MO3BOJISIIOIIMX BbIpakaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4yHON (GopMe: aHATUTHYECKOH, rpaduueckoid u cioBecHOi. Ero msydenwme
CIOCOOCTBYET PAa3BUTHIO  AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
000O0IIIEHNIO 1 KOHKPETHU3AIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHusl «Hadama mareMaTH4eCKOro aHain3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaK MAaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Y HUX MOSIBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKLIMHI, ONpEeAessITh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAQYEHUS, BBIYUCISITH IUIOMAaU (QUryp v oObEeMbl Te, HAXOJUTh CKOPOCTU U



yCKOpeHHus TpoiieccoB. JlaHHasi coaepxkaTenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHUSI MAaTEMAaTHUYECKUX MOJIeNIe pealbHbIX CHUTYyallui,
MO3BOJIIET HAXOJIUTh HAWJIydlllee pEHIeHWEe B TMPUKIAJHBIX, B TOM YHUCIE
COIMATbHO-2KOHOMUYECKUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMHU MAaTE€MaTHYE€CKOTO
aHaJgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (OPMaTbHO-JIOTUYECKOTO M
KpEaTUBHOTO MBbIIJIEHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKE M ucKyccTBe. OOyuaroniuecs y3HAKOT O
BBIJIAIONIUXCA pe3yJbTaTaX, MOJYUYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak
HayKH, U 00 UX aBTOpaXx.

ConepxaTtenbHO-MeTOAMYECKas JTUHUST «MHOXKECTBAa M JIOTUKAa» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPHUM MHOXECTB M MaTeMaTH4YeCKOW JIOTUKU. TeopeTUuKo-
MHOKECTBEHHbBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHON MaTeMaTHUKH
U TpejjaratoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pa3ieiibl
MaTeMaTHKd U €¢ TPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEeMaTUYECKHUe
JUCHUIUIMHBL W WX TPWIOKEHUsT B eauHoe 1enoe. [loaToMy BakHO 1aTh
BO3MOXKHOCTb OOy4YaromieMycss TOHHMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MAaTeMAaTHKU W HCIOJIb30BaTh €ro JJIsl BBIPAKCHHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJeayeT Mpu3HaTh
CBOMCTBEHHYIO €l CTpOTrOCTh OOOCHOBaHUN M CJIEAOBAHHE OMpPENEICHHBIM
npaBujaM  IOCTPOEHUS  JI0KA3aTelNbCTB.  3HAKOMCTBO  C  BJIEMEHTaMH
MaTEMaTUYECKOM JIOTMKUA CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa U Havalla MaTEMaTUYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MAaTHYECKOrO MOJEIHPOBAHUS, KOTOPbIE MPU3BaHbI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIENEH peaTbHBIX
CUTyallui, HWCCIECAOBAHMS DTUX MOJENEH C TMOMOIIBI0 ammapara aireopsl u
MaTE€MAaTHYECKOTO AaHaJIN3a, HMHTEPIIPETAalluy MOJIYYEHHBIX PE3YyJbTaToOB. Takwue
3a/1aHus BIUIETEHBI B KK/ U3 Pa3/eJI0B MPOrPaMMBbl, IOCKOJIBKY BECh MaTepHal
y4e0HOTO Kypca IIMPOKO HCIOJIB3YETCS MJIA pelieHus MPHUKIaAHBIX 3anad. [Ipu
pPEIICHUM  pEabHBIX  NPAKTUYECKUX  3aJad  OOydJaromiyecss  pa3BHBAIOT
HAOJIOMATeNIbHOCTh, YMEHHME HAaXOJIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCMOJIb30BaTh  aHAJOTHI0, 0000maTh M KOHKPETHU3UPOBATh  MpOOIEMYy.
HestenpbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TPUKIATHBIX 3a7a4
OpraHU3yeTCs B MPOILECCe U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenme yudeOHOTO Kypca «AnreOpa W Hayalia MaTEeMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BbIYMCICHUA
Panmonanbabie yncia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLIECHTHI,
OeckoHeuHble nepuoanydeckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenpHble  4yuciaa. PanvoHanbHbE W UPpPALMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  omnepanuu ¢ JEWCTBUTEIBHBIMU  4YHCiIamMu.  Moaymb
JIEWCTBUTEIILHOTO YHUCJa U ero cBoicTBa. [IpuOnmkEHHbIE BBIYUCICHUS, TIPaBUia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM Tnokazarenem. bunom Herlotona. Hcnonbs3oBaHue
noaxoAsmied GopMbl 3aMucH ACHCTBUTENBHBIX YUCEIT 1JI PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypajIbHON CTEIICHH U €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeJeM M €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHMS U YpaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOroO4WwIEHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKCHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHoOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEILICHHS] TMOKAa3aTeIbHBIX

YPaBHEHUN.

[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI peuieHus
JorapuMUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM IIMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbI JIMHEHHBIX
ypaBHeHUW. Omnpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKHN CMBICI U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONpPENeTuTeNs s peleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWU. PemeHne npukiagHblX 3a7ady C I[OMOUIBIO
CUCTEMbl JIMHEMHBIX ypaBHeHUU. lcciienoBaHue IDIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHre MaTeMaTUYECKUX MOJIEJIEN PEAJTbHOU CUTYyallMd C MOMOILIBIO
YPAaBHEHUN U HEpPABEHCTB. lIpuMeHEHUE ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/ad M 3a/Jady M3 pazIu4HbIX 00JacTeil HayKu M peanbHOU
KU3ZHHU.

DYyHKIUH U IPAPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3aumHO o00paTHble (YHKIMH.
Komnosunust ¢yukmuit. I'papuk  dyHkuun. DineMeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUs 1 MHOXKECTBO 3HaueHuM ¢yHkumu. Hynu dynkumm.
[IpoMesxkyTku 3HaKOMOCTOSTHCTBA. UeTHBIE U HeueTHBIE (yHKIMU. [lepuoanueckue
byakuun. [IpomMexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, kBaapaTU4Hass W APOOHO-TUHEWHAs (QYHKIMH. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM TIOKa3zateneM. E¢ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHW Kak (QYyHKIUH OOpaTHOMU
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast u jorapudmudeckas (yHKIUH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpa@ukoB GyHKIMHA 715 PEIICHUS YPaBHCHHH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana maTemaTu4eckoro aHajausa

ITocnnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIeNOBaTeNbHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbIE
MIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaT€MAaTHUYECKOI'O aHajau3a Kak
aHaiau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas mnporpeccuu. beckoneuHno yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOM
porpeccuu. JINHENHBIA U 9KCIOHEHIMANBHBIA pocT. Hucio e. DopMyna CIIOKHBIX
poueHTOB. Mcronb3oBaHWE MPOTrpeccuy Uil  PELICHHs pealbHbIX —3a]ad
MPUKJIIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHknui. CBoHCTBa (QYyHKUMU HENpPEepBIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHue CBOMCTB HEIPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1a4.

IlepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, reoMeTpUUeCcKUil 1
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTAPHBIX byHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIHIA.

MHoxecTBa U JIOTHKA

MHoxecTBO, OIlepaluyd HaJ MHOMKECTBAMU M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMmeHeHHMEe TEOPETHMKO-MHOXKECTBEHHOIO —amnmapara s
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PEUICHUM 3a4ad U3 JAPYrUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOospmmik obOumi nenurens (manee — HOJl) u Hammenbiee oOriee
kpatHoe (nanee — HOK), octaTkoB o moay:mto, anroputMa EBkinaa juist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uucna. Anrebpanueckass U TpUTOHOMETpHYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApUPMETHYECKHE ONEPaAU C KOMIUIEKCHBIMU
gyuciamMu. M300pa’keHrne KOMIUIEKCHBIX YHCEJI Ha KOOPIWHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUA TOKA3aTEeNbHBIX U  JOrapupMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM W COBOKYIHOCTEU PpPAIMOHAIIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPAaBHEHUN.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPAaBEHCTB K  PELICHUIO
MaTeMaTU4YeCKUX 3ajlad M 3aJad M3 Pa3IMYHbIX 00JacTell HayKu M peaibHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YIbTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl YpaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U T'papUKH.

I'paduueckre meTonbl pelieHHUs ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYyHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEHICHUM 3a7ad U3 JPYrux y4eOHbIX
IPEAMETOB U PEATBHOMN KU3HH.

Havana maTemaTH4ecKoro aHajamsa

[IpumeHeHue Mpou3BOJAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON I HAXOXAECHUS HAWJIy4llero pElIeHUus B
OPUKIAOHBIX 3a]adax, I ONPENENIEHHs] CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuuecknit CMBICJI VMHTETpaa. Beruucnenue
OTIpeIeICHHOT0 UHTerpaa no gopmyne Hototona-JlelOuuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp H
00bEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii auddepeHManbHBIX ypaBHEHUNH. MaTtemaTtudeckoe
MOJICTMPOBAHUE PEATbHBIX TPOLECCOB C TOMOIIbI0  audepeHnanTbHbIX
YpaBHEHHUI.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkIaHCKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYP, SBJICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHUE
B3aUMOJICICTBOBATh C COLMAIBHBIMH HMHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAaHCKOW UIEHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUNCKMX MAaTEMAaTHUKOB U POCCUUCKOM MaTeMaTUYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE DTHUX JOCTIKEHUUA B JIPYTMX HayKax, TEXHOJIOTHsX, cpepax
HKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTIDKCHHH HayKu U JACSTENbHOCTHIO YYCHOTO, OCO3HAHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUas JCTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUH, pacCyXJACHUH, BOCIIPUUMYHBOCTD
K MaTeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS TMPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 3J0pOBOro M 6€30macHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (GU3uvecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHANBHOW  JIESITENIbHOCTH,  CBA3AHHBIM  C
MaTeMaTUKOW M €¢ NPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynymeil mpodeccu W pealn30BbIBATH COOCTBEHHBIE JKWU3HEHHBIE IJIAHBI,



TOTOBHOCTH W CIOCOOHOCTH K  MaTEeMaTHYeCKOMY  OOpa3oBaHHIO  H
caMoO0pa30BaHUIO Ha MPOTSKEHWH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3224 MaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  JKOJIOTHYECKON  KyIbTYphl, ITOHUMAHHE BIUSHHSI
COITHATbHO-D)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIBLHOM
Cpefibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUCCKUX MPOOIIEM, OPHEHTAIHS
Ha MPHMEHCHHE MAaTeMaTHYeCKMX 3HAaHMH Ui pEHICHHs 3adad B 00JacTh
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB W OIEHKH HX BO3MOKHBIX
HOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIb;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  NPAKTUKH, IOHHMaHHE
MaTeMaTHYECKOW HAyKH Kak c(epbl YeI0BEYECKOH eSTebHOCTH, DTallOB €€
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUJIM3ALNAH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MATEMAaTHYEeCKOH KyJIbTYypOH Kak CPEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XApaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMATHYECKHX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUM, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBaHHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBaTH W  NPeoOpa3oBBIBATH  CYXKIICHUSA:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeNIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHus ydyeOHOW 3ajauu  (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh HauboJee MOAXOIAIIMA C  y4eTOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).



Bba3oBrble ucciienoBarebCKue 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCJENI0BATENbCKUI HMHCTPYMEHT NO3HAHUS,
(GopMynHpoBaTh  BONPOCH,  (PUKCHUpYIOIIME  MPOTHUBOpEUYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (POPMUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOATENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOTO 00bEKTa, SBJICHMUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIbHO (OPMYIHPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yibTaTam
OPOBEICHHOTO  HAOJIOJIEHUs, UCCIENOBaHUsA, OLIEHMBaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh WH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh MHGPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, MPEJCTABISATh €€ B Pa3IU4HbIX (opMax,
WLUTIOCTPUPOBATH TpadUUYECKU;

OLICHUBATh HaJEKHOCTh uHbOpMAITIH o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yUeOHbIe TelCTBUSA

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
HEeJIIMHA  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAYy PEIICHUS 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KITaeMOM TEMBI,
mpoOJieMbl, pelracMoil 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JUYd€ W CXOJCTBO IMO3UIIMI, B KOppEeKTHOU dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, MCCIIeI0BaHus,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTAaBIIATH IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIONIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YYETOM HOBOW WH(MOPMAITHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBI HHTEJJIEKT:

BJIQJCTh  HABBIKAMH  IO3HABATEIBHOW  pediekcMr KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBUM M MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIBTATOB, BIIAJICTh
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa pelieHUs
MaTEeMaTHYECKOW 3a/1a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TP PEIICHUU 3aJ1a4yH,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX ONMMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHITH IPHUNHBI
JTOCTIKEHUS WJIM HEJOCTHXKCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OLINOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eITEJIbHOCTD:

NOHMMAaTh M HCIIOIh30BaTh MPEUMYIISCTBA KOMAHJIHONW W WHIUBUIYaJIbHON
paboThl TpHU pEHICHUWM YYCOHBIX 3aja4, MPUHAMATH I1I€Jb COBMECTHOMU
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThl, pacmlpenersiTh
BUIBl pPabOT, JOroBapuBaThCs, OOCYXXIAaTh TMpollecC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B T'PYIIOBBIX (opMax paboThl (0OCYykJIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIUHUPOBATh CBOU JACHCTBUS C JPYTUMH WIEHAMHU KOMaH[bI, OIICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiacce oOydaromuics TOIYYHUT CIEAYIOIINE
MpPEeIMETHBIE PE3yJbTAaThl IO OTACIBHBIM TeMaM pabouyell MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHIMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JpoOb, MPOLEHTbl, HPPALMUOHATIBHOE YHUCJIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBLHOTO YNCIA;

OPUMEHATh JPpOOM M TPOLEHTHl JIsI pEUIeHUs MPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U peabHOMU KU3HU;

MIPUMEHSITh MPUOTUKCHHBIC BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OILICHKY pPe3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAIIYI0 (hOPMY 3alKCU AEUCTBUTENbHBIX YHCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: APU(DPMETHUECKUI KOPEHb HATypalbHOU
CTEIIEHU;

CBOOOJTHO OINEPUPOBATH MOHSATHUEM: CTENIEHb C PAllMOHAIBHBIM [OKa3aTelIeM;

CBOOOJHO OINEPUPOBATH MOHATHAMHU: Jorapudm uucia, NOECATUUYHBIE U
HaTypajbHbIE JOrapu(pMmbL;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHATHSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
palMOHANBHBIX YPaBHEHWI, IPUMEHATh METOJ WHTEPBAJIOB [JISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MMOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOI,
MHOTOWIEH C IeJbIMU KO3 (UIIMEeHTaMH, KOPHU MHOTOYJIEHAa, NPUMEHSIThH
JI€JICHME MHOTOYJICHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3a1a4;

CBOOOJTHO OMEpUpPOBATH TOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 MU €ro TreOMETPUYECKHN CMBICI,
UCIIOJI30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYKCICHUS €ro 3HA4YCHUS,
IPUMEHATh ONPEACHUTENN JUIsI PEUICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUU,
MOJEIMPOBATh PEATBHBIE CUTYAallMH C MOMOIIBIO CUCTEMBbI JIMHEWHBIX YPAaBHEHHU,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C TMOMOIIBIO MAaTpULl U ONPEACIUTEIIEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUUA C KOPHAMH JUIsi TMpeoOpa3oBaHUS
BBIPAYKCHHUI;

BBITIOJIHATH NIPEOOPA30BaHMsl UUCIOBBIX BBIPAXKECHUHN, COJIEPKAIINX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB In: npeoOpa3oBaHus
aorapu(MUUYECKUX BBIPAKEHUI;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: HpPAIMOHAIbHBIC, MOKA3aTENbHbIE U
JorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHHS C TIOMOIIbIO PaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (GOpMYIIbl A peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI  JUIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIMPOBATh pEalbHbIE CUTyallUM Ha $s3bIKE anreOpbl, COCTABISThH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OMEPUPOBATH MOHITHIMHU: (YHKIUS, CIIOCOOBI 3aqaHus (yHKIIHH,
B3aMMHO OOpaTHble (QYHKIMK, KOMMOO3uUuUs GyHKUMHA, Trpaduk GyHKUUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QYHKIHUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh ONPEEICHUS U MHOXXECTBO
3HaYeHWH (PYHKINUU, HYJTU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OMEpUPOBATh TMOHITHAMH: YETHBIE ¥ HEYCTHBIC (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKITUH, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoJbllee W HaWMEHbIEe 3HAYCHHE (QYHKIMH Ha
IPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIUS C HATypajJbHBIM U
LeJIbIM TIOoKa3aTesieM, IpauK CTENeHHOM (QYHKIHMH C HATypaJbHBIM M II€JIBIM
nokaszaTeneM, rpauk KOpHS n-oil CTENEHUM KaK (PYHKUUMU OOpaTHOW CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M JPOOHO-THHEIHAs
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMM: IOKa3aTeldbHAass W JiorapupMuueckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YPaBHEHH;

CBOOO/IHO ONEpUPOBaTh TOHATUSAMU: TPUTOHOMETPUYECKAST OKPYKHOCTbD,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMM A8 HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHON
’KU3HH, BBIpAKaTh (OpPMYJIaMU 3aBUCHUMOCTH MEX]ly BETUUMHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOO/IHO OMNEepUpOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi reOMETpUIECKasl MPOrpeccusi, TMHEHHBIA U
HKCMOHEHLIUANBHBIA POCT, POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh NPOTPECCHM MJSl PEIICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEpPUPOBATH MOHATUAMU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apO’KJICHHS MAaTEMaTH4YECKOIO aHajau3a KaKk aHaIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEPhIBHbIE (QPYHKIUH, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINM;

CBOOOJHO OINEpPUPOBATH TMOHATUEM: (PYHKLHUS, HENPEPbIBHAS Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeiabHas K rpaduky G yHKINH;

BBIUUCISATHh POU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh I€OMETPUYECKUA W (U3MYECKHI CMBICH MPOU3BOAHOU IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATH  TMOHATUSAMH: MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart Jisl ONUCAaHUs PeabHbIX
IPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a7]a4 U3 APYTUX yUeOHBIX MIPEIMETOB;

CBOOOJTHO OINEPUPOBATH TOHATUAMH: OIpECICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0OBEKTA, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaromuics TMOJYYUT CIEAYIONINE
NpEeIMETHBIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucaa v BIYMCICHUSA:

CBOOOJTHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHOECTBAa HATYpPAJIbHBIX M LEJbIX YHCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen JJsl PelIeHUs 3a/lay, IPUMEHSTh
anroput™m EBKina;

CcBOOO/IHO OMNEpUpOBaTh IMOHATHEM OCTaTka [0 MOAYJIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOIHO OMNEpUPOBATh MOHATHUSAMHU: KOMILJIEKCHOE YHUCIO M MHOECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YHCIa B alreOpanyeckou u
TPUTOHOMETPUYECKON (opMe, BBIOTHATH apU(PMETHUECKHUE ONEPalMd C HUMHU U
n300paxaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSIMU: HUPPALMOHANIbHBIC, TMOKa3aTeIbHbIE U
norapumuyeckre HEPaBEHCTBA, HAXOJIUTb HX PEHICHUS C  T[OMOUIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPHUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOauMble  (QOpMYJIbl ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYITHOCTEW pallMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTENbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

peliath palMOHANIbHBIE, MppalOHaJIbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUUYECKHWE YpaBHEHHMS W  HEPaBEHCTBA,
coepKalye MOAYJIU U MapamMeTpshl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peallbHbIe CUTyalldd Ha SI3bIKE alureOphl, COCTaBJISAThH
BBIPAXKCHMS, YPAaBHEHHUsI, HEPABEHCTBA M HMX CHUCTEMbl IO YCJIOBUIO 3aJayu,
UCCJIEZIOBAaTh TIOCTPOCHHBIE MOJICIM C MCIIOJIB30BAaHMEM alllapara ajareOpsl,
WHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKHd KOMIIO3UIIMKM (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TeOMeTpUuYeckrue o0pa3bl YpaBHCHHMH HW  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TMOHATHUAMH: TpadUKA  TPUTOHOMETPHUUCCKUX
ynKumi;

NPUMEHATh (QYHKIUH I MOJACIUPOBAHUS W HCCIICIOBAaHHUS PEATbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4ecKOro aHaJmu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJIs UCCAeAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaxO0JUTh HauOOJIbIlIee U HAUMEHBIIIee 3HaUeHUs (DYHKIIMU HENPEPHIBHON Ha
OTpPE3KE;

YCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXKJICHUS HAWIYYIIETO pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLHAJIbHO-DKOHOMHUYECKUX, 3ajadax, A
omnpeAeaeHUs] CKOPOCTH W YCKOPEHHS Mpoliecca, 3aJaHHOro (opMmyson wiIn
rpagukoM;



CBOOOJHO OMNEpUpOBaTh MOHATHSAMH: TNEPBOOOpa3Has, ONpPENEICHHBIM
MHTErpaj, HaXOJHUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIHMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJU TJIOCKUX (PUTYp U OOBEMBI TeNl C MOMOIIbIO UHTErpaa;

UMETh MPEJCTAaBICHUE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpUMeEpe
cocTaBiieHUs AU depeHInanbHbIX YpaBHEHUH;

pemarb OpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLUATbHO-3KOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/m NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoTsl padoThI pecypens
MHOK€ECTBO IEMCTBUTEIIBHBIX YUCEN. BubaunoTeka LIOK
1 MHorounensl. PainoHanbHble ypaBHEHHS U 24 1 https://m.edsoo.ru
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHHI
Bubnnoteka LLOK
5 Oynkiuu U rpaduku. CrenenHas QyHKIus ¢ 12 1 https://m.edsoo.ru
LETBIM MOKa3aTeaeM
Bubnnoteka LLOK
3 ApubmMeTnuecknii KOpeHb N-0¥ CTEIICHHU. 15 1 https://m.edsoo.ru
HppaumonanbHble ypaBHEHUS
Bubnnoteka LLOK
4 [TokazarensHas ¢ynkuus. [lokazarenbHbie 10 1 https://m.edsoo.ru
YpaBHEHHUS
Bubnnoteka LLOK
5 Jlorapudmudeckas GpyHKIHUSL. 18 1 https://m.edsoo.ru
Jlorapudmuueckue ypaBHEHUS
T Bubnmoteka LOK
PUTOHOMETPUUYECKHUE BBIPAKEHUS U
6 22 1 https://m.edsoo.ru

ypaBHEHUS
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https://m.edsoo.ru/
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Bubanoteka LLOK
https://m.edsoo.ru

[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
Bubnnoteka LLOK
u https://m.edsoo.ru
enpepsiBHbIE QyHKIMU. [Ipon3BotHas 20 1
Bubnnoteka LLOK
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AN 5 5 https://m.edsoo.ru
3HaAHUUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoabubie | Ilpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Bubnnoteka LLOK
1 UccnenoBanue QpyHKIHI ¢ TOMOIIBIO 99 1 https://m.edsoo.ru
IIPOU3BOTHOM
Bubnnoteka LLOK
2 IlepBooOpa3Hast 1 HHTErpan 12 1 https://m.edsoo.ru
Bubnnoteka LLOK
3 I'paduku TpuroHOMETpUYECKUX (DYHKITHA. 14 1 https://m.edsoo.ru
Tpuronomerpruyeckue HepaBeHCTBA
Bubnnoteka LLOK
4 WppanmoHnanbHble, MoKa3aTelbHbIE U 24 1 https://m.edsoo.ru
norapupmMuUecKre HepaBeHCTBA
Bubanoteka LLOK
5 KomruiekcHbie urcia 10 1 https://m.edsoo.ru
Bubnmoteka LIOK
6 HarypanbHble u nienble uncna 10 1 https://m.edsoo.ru
7 Cucremsl paliMoOHaNIbHBIX, UPPALlMOHAIIBHBIX 12 1 Bubaunoteka LLOK
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MOKa3aTeNbHBIX U JIOTapu(MUIECKUX
YpaBHEHHUU

https://m.edsoo.ru

Bubanoteka LLOK
https://m.edsoo.ru

3aiaqu ¢ napameTpamu 16 1
Bubanoteka LLOK
[ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3 AU 16 5 https://m.edsoo.ru
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* MatemaTtuKa: anrebpa u Hayana MaTeMaTUYECKOro aHann3a, reometpusa. Anrebpa n Hadyana
MaTemaTuyeckoro aHanusa, 10 knacc / Mepsnsak A.T., Homuposckuii [I.A., MonoHckuii B.6. u apyrue, M.:
BeHTaHa-Ipad, 2020.

* MatemaTtuKa: anrebpa u Hayana MaTeMaTUYECKOro aHann3a, reometpusa. Anrebpa n Hadyana
MaTemaTuyeckoro aHanunsa, 11 knacc / Mepsnsak A.T., Homuposckuit [.A., MonoHckuii B.6. n gpyrue, M.:
BeHTaHa-Ipad, 2020.

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

¢ MaTemaTtuKa: anrebpa 1 Hayana MaTemMaTMYeCKOro aHaaunsa, reomeTpus. Anrebpa 1 Havana
maTemaTtnyeckoro aHanusa, 10 knacc / Mepsnak A.T., Homuposckuit [I.A., MonoHckuii B.6. n gpyrue, M.:
BeHTaHa-Ipad, 2020.

¢ MaTemaTtuKa: anrebpa 1 Hayana MaTemMaTMYeCKOro aHannsa, reomeTpus. Anrebpa 1 Hadana
MmaTemaTuyecKkoro aHanusa, 11 knacc / Mepsnak A.T., Homuposckuit [I.A., MonoHckuii B.6. n gpyrue, M.:
BeHTaHa-lpad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

Bubnnotera UOK https://m.edsoo.ru



https://m.edsoo.ru/




	РАБОЧАЯ ПРОГРАММА
	учебного предмета «Алгебра и начала математического анализа.

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика

	11 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа

	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия Общение:
	Регулятивные универсальные учебные действия
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления:
	Уравнения и неравенства:
	Функции и графики:
	Начала математического анализа:
	Множества и логика:
	Числа и вычисления: (1)
	Уравнения и неравенства: (1)
	Функции и графики: (1)
	Начала математического анализа: (1)

	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

		2025-05-05T08:28:22+0300
	Гарипов Марсель Гамирович




