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IHOACHUTEJIbBHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Aredpa ¥ Hayajia MaTeMaTHYeCKOTro aHaj3ay 0a30Boro
ypoBHs 11 ooyqaromuxcs 10 —11 kmaccoB pa3padorana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOTO
00pa3oBaTENBPHOIO CTAaHIApTa CpeaHero oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEABABIIEMBIX K MaTeMaTHUYecKOMy OOpa3oBaHMIO, W TPATUIUNA POCCHICKOTO
oOpaszoBanus. Peanmuzamusi mporpamMMbl 00€CIIeUMBACT OBJAJICHHE KIFOYEBBIMUA KOMITCTCHIIUSMH,
COCTABIIIIOUIMMHM OCHOBY JJISI CaMOpa3BUTUS U  HENPEPHIBHOTO 00pa3oBaHMsA, IIEIOCTHOCTD
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TI03HABATEIILHOTO PA3BUTHS JTMYHOCTH O0YUYAIOIIMXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTHYEeCKOTO aHAIN3ay SIBJISICTCS OJHUM M3 Haubosee 3HAaYUMbIX
B [IPOrpaMMe CTapIel MIKOJIbI, TOCKOJIbKY, C OJJHON CTOPOHBI, OH 00ECICUYMBACT HHCTPYMEHTAIbHYIO
0a3y 15l U3y4YEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTrol CTOPOHBI, POPMHUPYET JIOTUIECKOE
1 abCTPaKTHOE MBIIIJICHUE YYAIIUXCs Ha YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHHS KYPCOB HH(POPMATHUKH,
OOIIECTBO3HAHUS, HMCTOPHHU, CJIOBECHOCTH. B paMkax J[JaHHOrO Kypca ydYalluecs OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW Haykd, KoTopas (OpMYJIHPYeT CBOM JOCTHIKECHHS B
MaTeMaTHYECKOH Gopme.

Kypc anreOpsl ¥ Hayal MaTeMaTHYeCKOTO aHalM3a 3aKJIaJbIBA€T OCHOBY IS YCIIEIIHOTO
OBJIaACHUS 3aKOHaAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TeHI{eHHHﬁ 3KOHOMHUKH U
OOIIIECTBEHHOM KU3HH, TIO3BOJISICT OPUEHTUPOBATHCS B COBPEMECHHBIX IHU(DPOBBIX U KOMITBIOTEPHBIX
TCXHOJIOTHAX, YBCPCHHO HCIOJbB30BATL HX B HOBCGI[HGBHOf'I ku3au. B Toxke BpEMA OBJIAACHHUC
aOCTPaKTHBIMA W JIOTHYECKH CTPOTMMH MAaTEMaTHUYECKUMH KOHCTPYKIMSIMA DPa3BHBACT yMEHUE
HaxOoJuTb 3aKOHOMEPHOCTH, 000CHOBBIBAaTh UCTHHHOCTH YTBCPKACHUSA, UCIIOJIB30BATH O606HI€HI/I€ n
KOHKPETHU3aI1io0, a0CTparupoBaHUE U aHAJIOTHIO, JOPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIUICHHUE.
B xone wu3ydenus anreOpbl M Hadajal MaTeMaTHUECKOrO aHalW3a B CTapIiell IIKOJe ydalluecs
MOJyYarOT HOBBIM  ONBIT  PEIICHHS TNPUKIATHBIX  3aJla4, CaMOCTOSATEIBHOTO  MOCTPOCHUS
MAaT€MaTHYECKUX MOJEIEH pEeaIbHBbIX CUTyallMii M HHTEPIPETAlMM IIOJYyYEHHBIX pELICHUH,
3HAKOMSTCS C MPUMEPAMU MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKe M B MCKYCCTBE, C
BBIIAIOIUMUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOpaAMHU.

Kypc oOmamaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM ITOTCHIIMAIOM, KOTOPBIH pealn3yercs Kak
yepe3 yueOHbIi MaTepuall, CoCOOCTBYIONIHI (OPMUPOBAHHIO HAYYHOTO MUPOBO33PEHHSI, TaK U Yepe3
cnenu(uky  y4yeOHOW  JIEATENBPHOCTH,  TPEOYIOIIEH  CaMOCTOSATENBHOCTH,  aKKypaTHOCTH,
HpOHOJ’DKHTeJ'IBHOﬁ KOHICHTpAMU BHUMAHUA U OTBETCTBECHHOCTH 3a HOJ'Iy'—ICHHI)H\/II pE3yibTaT.

B ocHoBe MeToaMKM OOy4YeHHs aireOpe W HayaJiaM MaTeMaTHYECKOTO aHaju3a JIeKHT
NesITeIbHOCTHBIN MPUHIUI 00yUYEeHHUSI.

CrtpykTypa Kypca «AnreOpa ¥ Hayajla MaTEeMaTUYECKOTO aHAIM3a» BKJIFOYACT CIIEAYIOIINE
coJiep)KaTellbHO-MeToAnueckue JuHuM: «Yucna u  BeluUCHEHUS», «DYyHKIUUM U rpaduxmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauama MaTemaTHdeckoro aHaimsa», «MHOXXECTBa W JIOTHKa». Bce
OCHOBHBIC COJACPKATCIBHO-MECTOANYCCKUC JIMHUKU HM3YYArOTCA Ha MPOTAKCHHU ABYX JICT O6yquH${ B
CTapIleil IMIKOoJIe, €CTECTBEHHO JIOTIONHSS JIPYT JIPyra M MOCTEIIEHHO HACHINAsCh HOBBIMH TEMaMH U
paznenamu. JlaHHBIN Kypc SIBIS€TCS WHTETPATHBHBIM, IMOCKOJBKY OOBEAMHSET B cebe comepkaHue
HECKOJIbKUX MATeMAaTUYECKUX JUCIMIUIMH: ajiredpa, TPUTOHOMETPHS, MaTeMaTHYCCKUN aHalu3,
TEOpUss MHOXeCTB W jp. [lo Mepe TOro Kak ydamrgecs OBJaJeBalOT BCE 0OoJjiee MIHUPOKHM
MaTeMaTHYECKUM allllapaToM, Y HUX MOCJIeI0BaTeNbHO (POpMUPYETCS M COBEPILEHCTBYETCS yMEHHUE
CTPOUTh MATEMAaTHYECKYI0 MOJC]b pealbHOM CUTyallud, MPUMEHSATh 3HAHUS, MOJYYCHHbIC B Kypce
«Anrebpa ¥ Havaja MaTeMaTHYCCKOTO aHAIN3ay, IS PEHICHHUS CaMOCTOSTEIILHO CHOPMYIHPOBAHHOMN
MaTeMaTHYeCKOW 3a/1auH, a 3aTeM HHTEPIPETUPOBATh MOTYUYCHHBIH Pe3yIbTar.

ConepxaTenbHO-MeTOANYECKas JHHUSA «YHCIa M BBIYMCICHUS» 3aBepiuaeT (hopMupoBaHHE
HABBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCEN, KOTOPOe ObUIO HA4aTO B OCHOBHOW IKoje. B
crapiueil mkoje ocoboe BHUMaHHUE yAeseTcss (JOPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIFOYAIOIIUX B CeOsl MCIONb30BaHUE PAa3IMUYHbIX (HOPM 3amMCH JACHCTBUTEIBHOTO YHMCIA, YMEHHUE
palluOHAJIBHO BBIIIOJIHATH HeﬁCTBHH C HUMHU, ACIIATh MIPUKHUAKY, OOCHUBATH PC3YJIbTAT. OGy‘-IaIOH_[I/ICCSI



MOJIy4al0T HaBBIKU NMPUOIMKEHHBIX BBIUMCICHUN, BHIIOJTHEHUS AEMCTBUM C YMCIaMU, 3alIICAHHBIMU B
CTaHIApTHOM (opMe, HCIOIb30BAHUA MATEeMAaTHUYECKUX KOHCTAHT, OLIGHUBAHHUS  YHCIIOBBIX
BBIPAYKECHHUIA.

JIunus «YpaBHEHHUS U HEPABEHCTBA» pEAU3yeTCs Ha MPOTSHKEHUM BCEro OOy4YeHHS B CTapIeit
LIKOJIE, TOCKOJIBKY B KaXXJIOM pa3zzielie MporpaMMbl IPELYyCMOTPEHO PELICHUE COOTBETCTBYIOLIUX
3amad. OOyuwaromuecs OBJIAJEBAIOT PA3IMYHBIMU METOAAMM DELIEHUS LEJbIX, palMOHAIbHbIX,
UPpPALMOHANIBHBIX, IMOKA3aTENbHbIX, JIOTAPUPMUUYECKMX M TPUTOHOMETPHUYECKHX YPaBHEHMIA,
HEpaBEHCTB M UX cucteM. [lomydeHHBIE yMEHHUs HCIOJB3YIOTCS TMPH HUCCIECIOBAaHMM (QYHKIUH C
MOMOUIBIO MPOU3BOJHOM, PEIIEHUWU MPUKIATHBIX 3aJad U 3a/ad Ha HaXOXKJIEHUE HauOOJIbIIUX U
HAaUMEHbIIMX 3HaueHUM ¢GyHknuu. JlaHHas cojepaTenbHas JUHUS BKIIOYAaeT B ce0s Takke
(dbopmupoBaHKE yMEHUI BBIIOIHATH pacuéTsl 0 (hopMysiaM, MpeoOpa3oBaHus LENbIX, PAllHOHAIBHBIX,
MPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHI, a TAKKE BBIPAKEHUM, COAEPIKALUX CTENEHU U
norapudmsl. brarogaps u3ydeHuio anredpanyeckoro Marepuaia MPOUCXOAUT JajbHEUIIee pa3BUTHE
QITOPUTMHUYECKOTO U aOCTPAKTHOTO MBINUICHHUS YYalluxcsi, (OPMHUPYIOTCS HABBIKU JCTYKTHBHBIX
paccyx1eHuil, paboThl C CHMBOJIbHBIMU (POpMaMu, PECTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BUJEC PABEHCTB U HepaBeHCTB. Aurebpa mpeanaraet 3QQeKTUBHbIE WHCTPYMEHTHI ISl PELICHUs
IIPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3aJa4, HarJISIAHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxatenbHo-MeToaudeckas JHHUAA «DPyHKIMH ¥ TpaduKM» TECHO TEperuieTaeTcs ¢
OPYTUMU JIMHUSIMU Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 3aJa€T MOCIEAOBATEIbHOCTh U3YYEHUS
Matepuana. l3ydeHue creneHHOW, IOKa3aTeIbHOMW, JOrapu(PMHUUYECKOH W TPUTOHOMETPHUUECKHUX
GbyHKIUH, UX CBOMCTB U Ipa)UKOB, UCIIOJIb30BaHKE (DYHKIIUHN ISl pelieHus 3a7a4 U3 IPYruxX y4eOHbIX
IIPEAMETOB U PEANbHOM JKU3HU TECHO CBA3aHO KAaK C MaTEMAaTHYECKUM AHAIHU30M, TaK U C PEIICHUEM
ypaBHeHMH M HepaBeHCTB. Ilpum 3ToM Oonblioe BHUMaHHE Yyaensercs (OPMUPOBAHUIO YMEHUS
BbIpaXkaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY Pa3IMYHBIMU BEIMYMHAMM, HCCIIEIOBATh MOJyYEHHBIE
GbyHKIIUHM, CTpOoUTh UX rpaduku. Martepuan >TOW colep:KaTelbHOW JTHMHUM HAIlEeH Ha pPa3BUTHE
YMEHHM U HaBBIKOB, MIO3BOJISIOLIUX BIPAYKAaTh 3aBUCUMOCTH MEXIY BEIMUMHAMU B PA3INYHON (opMme:
aHaMTUYeckoi, rpaduueckoii u crnoBecHoH. Ero wu3ydeHue cmocoOCTBYeT — pa3BUTHIO
QITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIICHUI0 M KOHKPETH3AIMH, HCIOJIb30BAHUIO
AHaJIOTH.

CopepxarenpHass auHHMS «Hauana wmaremaTnyeckoro aHajivsa» IO3BOJIIET CYLIECTBEHHO
pacIvpuTh Kpyr KaKk MaTeMaTH4eCKHX, TaK M TMPUKIAJAHBIX 3a1ad, JAOCTYMHBIX OOydaromumcs, y
KOTOPBIX MOSBISETCS BO3MOKHOCTH HCCIIEZIOBATh M CTPOUTHh TpaduKu (PYHKIMHA, ONpeneNnsTh HX
HauOOJbIINEe M HAaWMEHBIIME 3HAYEHUS, BBIYUCIATH IUIOmMAand (uryp u oOBEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpEHUs IpoleccoB. J[aHHas copeprKaTeabHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOEHUsT MAaTEMATHYECKUX MOJECIIEH PEAbHBIX CUTyalud, HAXOXIACHUS HAWIYUYIIEro PEIICHUS B
MPUKIJIAJHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMMYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTHYeCKOro aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (HOPMaIbHO-IOTHYECKOTO W
KpeaTUBHOT'O MBIIIEHHUS, GOPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBIEHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TEXHMKe U HCKyccTBe. OOydaroluecs: y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MMOJyYeHHBIX B
XOJI€ pPa3BUTHS MaTEMAaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHMUS «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUH MHOXECTB. TE€OpPETUKO-MHOKECTBEHHBIE ITPEICTABICHNS IPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTUKH U MpeiaraloT Hanlosiee yHUBepCalbHBIN A3bIK, 00bEAMHSAIONINN BCe pa3ienbl
MaTeMaTHKU U €€ MPWIOKEHUH, OHM CBA3BIBAIOT pa3HbIE MATEMATHYECKWE TUCLHUILIMHBI B €IMHOE
nenoe. [103ToMy Ba)XHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEeMaTUKH U UCIIOJIb30BATh €ro0 JUIsl BBIPAXKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayajga MaTEeMaTHYeCKOTO aHalN3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTEeMaTHYeCKOro MOJIETTUPOBaHUs, KOTOPBIE MIPU3BaHbI CPOPMUPOBATH HABBIKU MMOCTPOCHUS MOJIENIEH
peanbHBIX CHTyalluid, WCCIEAOBAaHUS JSTHX MOJENed C TIOMOILIbIO ammapata aireOpsl U
MaTeMaTUYECKOr0 aHajJu3a U MHTEPHPETALNN MTOIYYEHHBIX PEe3yJabTaToB. Takue 3aJaHus BILICTEHBI B
KaXJbIM U3 pa3lesioB IIPOrpaMMbl, MOCKOJIBKY BECh MAaTepUall Kypca LIMPOKO MCIIOIB3YETCSA IS
penieHuss NpuKiIaaHbIX 3axad. [Ipu pemeHun peanbHbIX NPAKTUYECKUX 3a7ad ydalluecs Pa3BUBAIOT
HaOIIOAATeNbHOCTh, YMEHHE HAaxXOIMTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIOIb30BATh



aHaAJIOTHI0, 0000IaTh U KOHKPETH3UPOBaTh MpodsieMy. JlearenbHOCTh 10 (OPMUPOBAHUIO HABBHIKOB
peleHust MPUKIAIHBIX 33]ad OPTaHU3yeTCsl B IpOIlecce M3yUeHUs BCeX TeM Kypca «Anredpa U Havana
MaTEeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM miaHe Ha M3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYecKOro aHain3a Ha 0a30BOM
ypoBHE 0TBOAUTCS 2 yaca B Hejemo B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a ABa roja
oOyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BIYUCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguveckue  apodu.  Apudmernueckue omepanMd ¢ palHMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIIBHON KU3HH.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIME uuciaMu. [IpuOmmKkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTJICHHUS,
IIPUKUJKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenpiM nokazatenem. CranmaptHas Gopma 3amicH ACHCTBUTEIHHOTO YHUCIA.
Hcnonb3oBanue mnoaxofsmedl Qopmbl 3amMcu  JACHCTBUTENIbHBIX YHUCEN JUIS  PELICHMS
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTeneHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

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

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHEeHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppanimoOHaIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUUECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUI0O MAaT€MaTHYECKHMX 3ajad W 3aj1ad U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

O6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi QyHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

Crenennas QyHKUMS C HaTypaJbHBIM M I€JbIM MoKazareneMm. EE cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHu.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIOBOI'O apryMEHTA.

Hayana maTemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBAaTENbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmerndeckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUEcKON MpPOTrpecCcuu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccCUu Ul PELICHHS PEabHBIX 3aaad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa M JIOTHKA

MHoxkecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMCAaHUS PealbHbIX IPOLECCOB U SIBICHUM, NPU
pELICHUH 3a]a4 U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEILCTBO.



11 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

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

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTENIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX YpaBHEHMH. PerieHue NpuKIajHbIX 3a7ad C MOMOIIBIO CHUCTEMBI
JMHENHBIX YpaBHEHUMH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DOyHKIMH U rpauKu

Oyukuus. [lepuoguueckue  Qynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKLIHH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosbliee M HauMeHblllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKLIUHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuyeckas QyHKIUU, UX CBOWCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnons3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4yecKoro aHajamsa

HenpepsbiBable GpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIe AreMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUs MPOU3BOAHON CyMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKIIMHA.

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombI1ero 1 HaMMEHbILEr0 3HAYeHHs] PYHKIIMM Ha OTPE3KE.

IIpuMeHeHnEe NpPOU3BOMHON A HAXOXKACHMS HAWIYUIIEro PEUIeHHs B IPHUKIAIHBIX
3aJa4ax, JJIs ONpeIesIeHHUs] CKOPOCTHU MPOLecca, 3alaHHOT0 (GOpMYIIOH UTH rpapuKoOM.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuidl M (¢u3MyYecKuil cmbIci. Bbluncnenue uHTErpana Mo
dopmyne HeroTona—IJleitbauna.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenue y4yeOHOro mpenmera «MaTeMaTHKa» IOJDKHO OOecrieuyuBaTh JTOCTHIKEHHE Ha
YpOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTpamMMbl ydeOHOro mnpeamera «MareMaThukay
XapaKTEepPU3YHTCS:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TpakIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

[TaTpuoTrueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOILLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB M POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTIIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JTOCTYDKCHUN HAyKW W JIEATEeITbHOCTHI0 YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJia B MOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTeMaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTH4YecKHue 3HaHUsS B HMHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3ndeckas
AKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHIX CIIOPTHBHO-03I0POBUTEIIBHON
JeATETbHOCTBIO.

TpynoBoe BocIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IUYHBIM
chepam npodeccHoHaTbHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON W €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIeit nmpodeccun u peaaTn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKHM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEMaTHIECKON HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYNIbTYpbl, TMOHUMAHUEM BIUSHUS COLMAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHUE MNPUPOJHONM W COIMAIBHOW Cpeibl, OCO3HAaHUEM
I00aTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUN U pelIeHHs 3a7ad B 00JIACTH OKPYKAaIOIIEH Cpe/bl, MIaHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAOIIEN CPEJIbl.

I{leHHOCTH HAyYHOTO ITO3HAHMUSL:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOI MPAKTUKU, TOHUMAaHUEM MAaTeMaTH4eCKOil HayKu Kak cepbl
YeJI0OBEUYECKON JESITENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4eCKOW KyJIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTrukay
XapakTepU3YIOTCd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OliCMEUAMY,  YHUBEPCATbHbIMU — pe2yIsamUGHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 0byyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBISITH M XapaKTePU30BaTh CYIICCTBEHHbIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIaCCH(PHUKANU, OCHOBAHHSA 1151 0000IIeHNUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATIU3a;

® BOCIpPHUHHMMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHUIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPKACHUSX; TpeIyiaraTh KPUTEPUU [JIsi BBISIBJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYHIL;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BBIBOJIBI;

e BBIOMpaTH Croco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSIIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

® CNOJNB30BaTh  BONPOCHI  KaK  MCCIENOBAaTENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMyIHUpPOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO TO3ULHIO,
MHEHHE;

® TPOBOJUTH CaMOCTOATENbHO CIUIAHUPOBAHHBIA H3KCHEPUMEHT, HCCIEJOBAaHUE TIO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMH, MPOIIECCAMU;

® caMOCTOATeNbHO (opMynHpoBaThb OO0OOIIEHHS U  BBIBOABI IO  pe3yjbTaTam
pOBEAEHHOr0 HAOIIOACHUS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA,

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

Pabora ¢ unpopmanueii:

® BBIBIATH AePUIUTHI UH(OPMALIUY, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BONPOC U
JUTSL pEeIlIeHUs 3a1a4H;



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

CTPYKTYypUpOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B  pasIuuHbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

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

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

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHUs; SCHO, TOYHO, I'PAaMOTHO BBIPA)KaTh CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEIIEHUs 3a1a4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYX/1aeMOW TeMbl, IPOOIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELIEHUs;
COMOCTABJISITh CBOU CYKJEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme GopMyIrpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YJIbTAThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a4ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

NOHMMATh U MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBHUAYaJbHON paOOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ady, MNpPUHUMATh Ieb COBMECTHOM JeATEelbHOCTH,
IUIAaHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHMPOBATH CBOHU
JEeNCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaJa B 001N
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmvlcio8bix
YCMAHOB0K U HCUSHEHHBIX HAEbIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTaBIISATh IJIaH, AJTOPUTM pELICHHs 3ajayd, BBIOMPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHul ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTpOIIB:

BJIQJICTh HABBIKAMHU TIO3HABATENBHOW peIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JEeMCTBUH M MBICIUTENBHBIX TPOLECCOB, WX pe3yJbTaToB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peuieHHs] MaTeMaTH4ecKOi
3a/1a4u;

PEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHHUM 33Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa LETU U YCIOBHUSIM, OOBSICHATH NPUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

OcBoeHune yueOHOro Kypca «AnreOpa M Hayajgza MaTeMaTHYECKOrO aHAIN3a» HA YPOBHE
cpenHero oouiero o0pa3oBaHUs TODKHO OOECIeunBaTh JOCTIDKCHHE CIICTYIOUIMX IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs M
JeCATUYHAsL APOOB, IPOLICHTHI.

BeinonHATe  apudmernyeckue ONepaluyd ¢ PalUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YUCIIAMH.

BeinonHATe npuOMMOKEHHBIE BBIYMCICHUS, MCIOJB3YSl IpaBWJIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTeNeM; cTaHaapTHas (Gopma 3amnucu
JEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; HCIIOJIb30BaTh MOAXOSIIYIO (OpMYy
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC M TaHITE€HC IIPOU3BOJIBHOTO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTb NOHATUAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlUOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBID@KEHHM W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEJbIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALIMOHAIbHBIX YPaBHEHUIN 1 HEPABEHCTB.

[TpuMeHATh ypaBHEHHs U HEPABEHCTBA JUISl PELICHHMS MaTeMaTUYEeCKUX 3a/1ad W 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3blKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCIOBHMIO 33Jlayd, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007aCTh ONpeeIeHUs
¥ MHOKECTBO 3Hau€HUM QyHKIMH, IpadUK QYHKIIMH, B3aUMHO OOpaTHbIE (PYHKIINU.

OnepupoBaTb MOHATUAMH: YETHOCTb W HEYETHOCTh (DYHKIMM, HYIH (YHKIHH,
IIPOMEKYTKH 3HAKOITOCTOSIHCTBA.

Hcnonb3oBatek rpaduky GyHKIMHA U1 pELIeHns ypaBHEHUH.

Crtpouth U yMTaTh rpa@UKu JUHEHHOM (QYHKIMH, KBaJAPATUUYHON (QYHKIHMH, CTEEHHON
(YHKLIMU C LEbIM [TOKa3aTeNeM.

Hcnonp3oBath rpaduku GYHKIHMN 1T UCCIEIOBAHUS IMPOIIECCOB M 3aBUCUMOCTEH TIpH
peLIeHUH 3ajad U3 JAPYruX y4yeOHBbIX MPEIMETOB M peabHOW JKM3HM; BhIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEKy BETUYHHAMHU.

Havana mareMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apU(METHUECKass U IeOMeTpHUecKast
IIPOTPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBAIOLIasi T€OMETPUYECKasl POrPECCHsi, CyMMa
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.

3agaBaTh OCIIE0BATENBHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcronb30BaTh CBOMCTBA IOCJIEIOBATEILHOCTEN U MPOTPECCUM Ul PELICHMS PEalbHBIX
3a[a4 MPUKJIaJIHOTO XapaKTepa.



MHoskecTBa M JOTHMKa

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIUU HAJl MHOKECTBAMHU.

I/ICHOJIB3OBaTb TGOpeTI/IKO-MHO)KeCTBeHHHﬁ annapaT JJIA OITMCAHUA peaJIBHbIX HpOI_IeCCOB
U SIBJICHUM, TIPU PEIICHUH 33]1a4 U3 JPYTHX YIeOHBIX MPEIMETOB.

OrniepupoBaTh NOHIATUSMU: ONPEIETICHUE, TEOPEMA, CIIEJICTBHUE, TOKA3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTb NOHATHSAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MHCIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHHE YUCIIa HA IPOCThIE MHOXKUTENN AJIs PELIEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMH: JIOTapU(M YUCIIA, TECITHYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHM JJs IPeoOpa3oBaHUs BBIPAKEHUM; ONEPUPOBATH
NOHATHAMM: II0KAa3aTEIbHOE YPAaBHEHHE W  HEPABEHCTBO; pEIlaTb OCHOBHBIE  THIIbI
[IOKAa3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB.

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

Haxonuts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pelIeHUs MPAaKTUYECKUX 3a/1ad.

Haxoauts pemeHust mpocTelnX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATH BBIPAKEHU,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MNOHATUSAMM: IepUoANYecKas (QYHKIUSA, TNPOMEXKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMHM, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
POMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTb  NOHATUSAMM:  TpadUKH  TOKA3aTENbHOM,  JIOrapu(pMHUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIHMI; N300pa’kaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MCIOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH u
MCIIOJIb30BATh UX VISl PEIIEHUs] CUCTEMbI JINHEWHBIX YpaBHEHUH.

Hcnonb3oBate Tpapuku (QyHKIUN A7 MCCIEIOBAHUS MNPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana mareMaTH4eCKOro aHajaImu3a

OnepupoBaTb  MOHATHSAMH:  HENpepbIBHAsS  (QYHKIMS;  NpPOU3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUIT CMBICI TPOU3BOAHOM JUIsl peILICHUS 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTe NPOM3BOJAHYIO M MCCIeNOBaHMA (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(PHKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEIICHHsS B IMPUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO-KOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U UHTErpai; MOHUMAThb NEOMETPUYECKHH U
(¢u3uUecKuii CMbICT HHTETpaa.



HaxomuThs mepBooOpasHble dJIeMEHTApHBIX (DYHKIIWH; BBIYUCISATH MHTETpal 1o GopMmylie
Herorona—JleiiOouuna.

Pematpr nmpukiagHbie 3aa4d, B TOM YHCIE COMHATBLHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM K I DJlIeKTpOoHHbIe (LM (ppoBbIE)
/ 0 a OHTPOJIBHLIG paKanecxne 06 a3oBaTe e pec ¢
n/n MPOrpaMMbI Bcero paGoThi paGoThi pa3oBaTeJbHbIE PeCypPChl
MHO}KCCTBa paHI/IOHaJ'IBHI)IX nu
1 TIEMCTBUTEIILHBIX YUCEII. ParMoHaIbHbIE 14 1 0 https://resh.edu.ru/subject/lesson/
ypaBHeHI/I}I n HepaBeHCTBa
2 Dynxuun 1 rpaduxy. CTeneHs ¢ LebiM 6 0 0 https://resh.edu.ru/subject/lesson/
I1I0Ka3aTcJICM
3 ApHQMETIICCKIIA KOPEHR N-0if CTENCHN. 18 2 0 https://resh.edu.ru/subject/lesson/
I/IppaHI/IOHaJ'ILHBIe ypaBHeHI/I}I n HepaBeHCTBa
4 POpMYIIEL TPHIOHOMETPHH. 22 1 0 https://resh.edu.ru/subject/lesson/
TpuroHomeTpudecKkue ypaBHEHHUs
5 TlocnenosarenbHOCTH 1 IpOrpeccn 5 0 0 https://resh.edu.ru/subject/lesson/
6 HOBTOP erHe, 060bmeHne, CHOTeMATH3AIAS 3 1 0 https://resh.edu.ru/subject/lesson/
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME
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11 KJIACC

KosmnuecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakruyeckue
n/n | mporpamMmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoTsbI

CreneHsb ¢ palMoHaIbHBIM TOKA3aTEJIEM.

1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 0 https://resh.edu.ru/subject/lesson/
YpaBHECHHUS U HEPABCHCTBA
JI . )

2 OrapUQMHHECKast (yHKLLls 12 0 0 https://resh.edu.ru/subject/lesson/
Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
T )

3 PHIOHOMCTPHHCCKHC (pyHKLIM 1 HX 9 1 0 https://resh.edu.ru/subject/lesson/
rpaduku. TpuroHOMeTpHYECKHE HEPABEHCTBA

4 [IpousBoanas. [IpumeneHnre mpou3BOIHOM 24 1 0 https://resh.edu.ru/subject/lesson/

5 WHTerpa u ero mpruMeHEHHS 9 0 0 https://resh.edu.ru/subject/lesson/

6 Cucrembl ypaBHEHUI 12 1 0 https://resh.edu.ru/subject/lesson/

7 HarypanbHble u 1iespie 9nucia 6 0 0 https://resh.edu.ru/subject/lesson/
IT 6006 , .

8 OBTOP CHIE, ODODIICHHE, CHETEMATHIAII 18 2 0 https://resh.edu.ru/subject/lesson/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa ¥ Hayajla MaTEeMaTHUYECKOT0 aHallu3a, reoMeTpus. Anredpa u
Hadgaya MareMarndyeckoro ananusa, 10-11 ximaccesl/ Amumos 1. A., Komstrua 10.M., TkaueBa
M.B. u apyrue, AkunonepHoe o6mectBo «3narensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

* Maremaruka: anreOpa U Hayajla MATEeMaTUYECKOT0 aHallu3a, reoMeTpusi. Anredpa u
Hadgayia MareMarnyeckoro ananusa, 10-11 ximaccesl/ Anmumos 1A, Komstrua 10.M., TkaueBa
M.B. u apyrue, AkunonepHoe o6mectBo «3narensctBo «lIpocBemenuer

* MaremaTuka: anredpa U Hadasa MaTeMaTHYeCKOTO aHAJIN3a, TeoMeTpHs. Anredpa u
Hayajia MaTeMaTudeckoro aHanmsa, 10-11 kiaccel/ MeTtonuueckue peKOMEH/IAIMK K
yaeOHuky I1I.A. Amumosa, FO.M. Konsruna, H.E. @enopoBoit u npyrue, AKIHOHEPHOE
obmectBo «M3aatenbeTBO «IIpocBenieHney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/lesson/6061/start/36068/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://resh.edu.ru/subject/lesson/6847/start/237920/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/5100/conspect/326933/
https://resh.edu.ru/subject/lesson/1996/main/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/6019/conspect/199180/
https://resh.edu.ru/subject/lesson/6322/conspect/114652/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
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