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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY JUIsl CAMOPA3BUTUS M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAM3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTaplied IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPWHU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJIaJIeBAlOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAJCHHUS 3aKOHAMU (U3UKH, XUMHUH, OWOJIOTHH, IOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XU3HH. B TOoXke Bpems oBlajeHue
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMAaTHYCCKUMHU KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOpbl M HayaJl MaTEMaTHMYECKOTO aHajlii3a B CTapuied MIKOJie ydalluecs
MOJIYYatOT HOBBIM ONBIT PpEIIEHUS TMPUKIATHBIX 3aJad, CaMOCTOSATEIHLHOTO
MIOCTPOCHUSI MaTEMaTHYECKUX MOJIeJIeH peallbHbIX CHUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUpOJIE, HAyKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obmamaeT 3HAYMTEIBLHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK W dYepe3 crenuduky ydeOHOH JesTenbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT AESITEIbHOCTHBIN PUHIUI 00yUYEHHUSL.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHUH [JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
VUHTErPAaTUBHBIM, IOCKOJBKY OOBEAUHSET B ce0€ COAEp)KaHUE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb PpPEabHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpMUPOBAHNIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIOYAIONIMX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JEWUCTBUM C 4YHCJIaMH, 3allMCAaHHBIMM B CTaHJIApTHOU (Qopme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, MOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aaad. OOyuaromuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOAHON, PEIICHUU MPUKIATHBIX 3a7a4 M 3aj]ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,



COJIEpKalMX CTeNeHu M Jorapudmel. bmaronmaps u3ydeHuio anreOpandyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMU  (GOpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JUHUA «DyHKIMM U Tpa@uKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aa4 U3 APYruxX yuyeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUsS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHaATUTUYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIrO, (OPMaIbHO-IOIMUECKOrO U KPEaTHBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



HanboJee YHUBEPCATBHBIN A3BIK, 00BEIUHSIONINI BCE pa3eibl MaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havama MaTEeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOJTYYEHHBIX PE3yJabTaToOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISl peLieHUs] IPUKIAAHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3adad
ydanyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydeOHOM mlaHe Ha HW3ydyeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOIO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KITACC

Yucaa v BIYMCICHUSA

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OECKOHEUHblE  mepuoAudeckue  JpoOu. ApupMeTHUYecKue  omepauud C
paIrMoHAIBHBIMU YMCJIaMU, TPEo0pa30BaHUs YUCIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MTPUKIAIHBIX 3a/a4 U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATBHOM )KU3HH.

JlencTBuTENbHBIE 4YHMCIIA. PalMOHaIbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckne ormepanud ¢ JeWCTBUTEIbHBIMU Yuciaamu. [IpubmmkEHHbIe
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUM.

Cremenp ¢ menbiM  mokaszateneM. CranmaptHas Qopma  3ammcu
JNeUCTBUTEIbHOTO yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢GopMbl  3alUcH
JNEUCTBUTEIBHBIX YHUCEN Ui PEIICHUS MPAKTUYECKUX 3a7ad U MPEICTaBICHUS
JTAHHBIX.



ApudpmeTnuecknii  KOpeHb  HaTypanbHOW  cremeHu.  [leiictBus ¢
apu(pMETHICCKUMHA KOPHSIMH HATypaJIbHON CTEIICHHU.

CuHHYyC, KOCHUHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXXJIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton MHTEpBAJIOB.

Pemenne nensix u ApoOHO-pallMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEHUE ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTeMAaTUYECKHUX 3a7ad
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

@OyHkuuu U rpadpuku

Oynkuus, crnocodbl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkium.
[IpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa u rpaduk KOpHs N-Oi CTEMEHHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATCILHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOLIEH reoOMEeTpHYECKOU
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHWE mporpeccuu IJis
pelIeHns peajbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoXxecTBO, ornepauud Haj MHOxkecTBamu. Jluarpammel Diliepa—BenHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMMCAaHUs pPEabHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BLIYUCJICHUSA



Harypanshabie u nensie yncia. [Ipu3Haku 1eIMMOCTH UEIBIX YNCEIL.

Crenens ¢ panmoHaIbHBIM NOKa3aTeaeM. CBOICTBA CTENCHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NMpUKIAIHBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeneHne  ypaBHEHMH, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHOM
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTkM  MOHOTOHHOCTHU
¢yHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKuu. HauGomnblnee u HauMeHblee
3HaueHHE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonb3oBanue rpagukoB GyHKIUN U1l PEIICHUS YPABHEHUM M JIMHEHMHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGyHKIUN Uil HCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

HenpepoiBable (hyHKIIMH. METOA UHTEPBATIOB JIs PEIICHUS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuueckuid ©  (U3UUECKUH  CMBICTT
IIPOU3BOIHOM.

[IpousBogHbie  dJeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHUS U YACTHOTO (DYHKIIHI.

[IpumeHeHne Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM U HAXOXKICHUSA HAWIIY4dIlEero peleHus B
INPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpolecca, 3aaaHHOTO
bopmyoii unu rpaduKoMm.



[TepBoobpa3nas. Tabnuia nepBoOOPa3HBIX.
Wuterpan, ero reomMeTpuyeckuil W (uU3MUecKuil cmbIca. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «MaremaTuka» JOJDKHO 0OecleunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYAIOIIEeroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEenyp TpaxIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI W Mp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTEMAaTUKU, [IECHHOCTHBIM OTHOIICHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM Pa3iIMYHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U



OTIbIXA, perymispHas dusnaeckas AKTUBHOCTB); (bU3UIECKOTO
COBEPIIICHCTBOBAHMSI, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITENIbHOCTBIO.

TpynoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM IICHHOCTH TPYJIOJIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccmr W pealu30BBIBATH COOCTBCHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAaHHUE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUUECKON KYJbTYPhl, IMOHMMAaHWEM BIIMSHUS
COITMAILHO-IKOHOMHUYECKHX ITPOIIECCOB HA COCTOSHHE MPHUPOIHON U COIHATBHOMN
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHCHHE MaTeMAaTHYSCKUX 3HAHUU IJIs PEIICHUs 3aaad B
00JaCTH  OKpY’)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKH UX
BO3MOJKHBIX ITOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl.

[leHHOCTH HAYYHOTO IMO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHON TMPaKTHKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH JUIA Pa3BUTHUS ITUBHIIM3AIIMM, OBJIAJCHUEM S3bIKOM
MaTeMaTUK W MaTeMaTHYeCKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 M HCCICIOBATEIBCKYIO JESTCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEDCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuuseepcanrvmvie  nozmasamenwvhvie — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccne008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH



ONpeNeieHUsl TMOHATHUM; YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB peElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBbEKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, POIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE INPOLECCA, a TAKXKE BBIJBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBIABJIATE JePUIUTHI MHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETa
Ha BONIPOC U ISl PELICHUS 3a/1a4H;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;



e CTPYKTYypUpPOBaTh MH(OPMALIMIO, IPEACTABIATH €€ B pa3IUYHbIX (Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1enue:

e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS IO
XOJIy pellIeHus 3aaul, KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTar;

e B X0JI¢ 00CYXXJIEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pELICHUS; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JpPYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOppEKTHOM popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS ¢ yU4ETOM 3a/1ay MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

e TOHMMAThb W  WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaessiTh BUAbI pad0T, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OILICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranu3zanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATH CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIQJETh HABbIKAMU TIO3HABATENHFHON pedIeKCHr KaKk OCO3HAHHS
COBEpIIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;



BJIAQJIeTh CIOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca U
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU PpELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
INPUYMHBI JTOCTHKEHUS WIM HEIOCTHXKEHHSI PE3yJlbTaTOB JIESTEIBHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KJIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BemonuaTe npuOaMkEHHbIE BBIYUCIECHUS, UCIIOB3YS MpaBUila OKPYTJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIb30BAaTh MOAXOIAILLYI0 (POPMY 3alUCU EHCTBUTENBHBIX YNCEN AJISl PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJIB30BATh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BremonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HUpPpalUOHATBHBIX
BBIDQKEHW W  pellaTh OCHOBHBIE THINbI  LEJBIX, PAalUOHAIBHBIX U
VPpaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.



[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJISl PEIIEHUS] MAaTEMATHYECKUX 3a7a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouTh U unTaTh rpa@uUKu JTUHEHHON (QYHKLIMH, KBAAPATUYHON (PyHKLIHUH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QyHKIMH IS  KCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BETMUUHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
r€OMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBalOllasgd T'E€OMETPUUYECKAs
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJad W3 JAPYTUX y4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpPENENICHNE,  TEOpEMa, CJIEICTBUE,
JI0Ka3aTEeIIbCTBO.

11 KIIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, LIE€JIOE€ YHCIO; MCIOIb30BaATh
MPU3HAKU JICJIUMOCTH LEJBIX YUCEI, PA3JIOKEHUE YHUCIIA HA MPOCTHIE MHOXUTEIIN
JUISL PEILIEHUS 3a/1aY.

OnepupoBaTh MOHATHUEM: CTETNIEHD C PAITMOHAJIBHBIM MTOKA3aTEJIEM.



OmnepupoBaTh NOHATUSIMH: JOrapudm uducia, AECATUYHBIE U HATypalibHbIE
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl  BBIPAKEHUH, COAepXKaIIUX Jorapudmel;
ONEPUPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YPaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS IPAKTUYECKUX 3a4a4.

HaxoauTp pelreHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHIO 3a/a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUuKH

OmnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYyHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKHA OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh WX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BATh TEOMETPUUYECKUM M (PU3HUUECKHUI CMBICI POU3BOIHON JIsl pEIICHUS
3a1ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO IJISl UCCIEN0BaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.



OmnepupoBaTh TMOHATUSAMU: TEPBOOOpa3Hasi M  HUHTErpaji; IOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBOo yacoB

Ne HanMeHoBaHue pa3jaejioB U TeM JJleKTpoHHBbIE (U (poBLIE)
Koutpoabubie | CamocTosiTeIbHbIE

n/n MPOrpamMMbl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoThI

MHoecTBa paluoOHaIbHBIX U .
. https://resh.edu.ru/subject/lesson/5100/start/

1 JNEUCTBUTENLHLIX uncell. PaoHanpHbIe 14 2 2
YPaBHEHUS U HEPABEHCTBA
Dynxumn 1 rpadukn. CTeneHb ¢ nemsm https://resh.edu.ru/subject/lesson/5175/start/

2 Y ) 6 1 https://resh.edu.ru/subject/lesson/5540/start/327000/
ToKasaTeieM https://resh.edu.ru/subject/lesson/5498/start/272542/
Apudmernueckuii KOpeHb N—oi https://resh.edu.ru/subject/lesson/4732/start/198842/

3 crenenu. UppanuonanbHble ypaBHEHUS 18 2 3 https://resh.edu.ru/subject/lesson/3852/start/199119/
¥ HEPABEHCTBA https://resh.edu.ru/subject/lesson/5569/start/159263/

https://resh.edu.ru/subject/lesson/4735/start/199274/
@ https://resh.edu.ru/subject/lesson/4734/start/199305/
OPMYIJIBI -

4 T « 29 2 4 https://resh.edu.ru/subject/lesson/3489/start/292739/
TPUTOHOMCTPUH. § PHTOHOMETPHHCCKHE https://resh.edu.ru/subject/lesson/3876/start/199243/
YpaBHCHUA https://resh.edu.ru/subject/lesson/3863/start/327031/

https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/5223/start/

5 ITocnenoBaTenbHOCTH U IPOrPECCUn 5 1 https://resh.edu.ru/subject/lesson/3751/start/326748/

https://resh.edu.ru/subject/lesson/4726/start/198194/

6 IToBTOpenue, obo0IICHNHE, 3 1 https://resh.edu.ru/subject/lesson/3908/start/
cucTeMaTH3alMsa 3HAHUI https://resh.edu.ru/subject/lesson/4739/start/200514/

OBIIEE KOJIMYECTBO YACOB I1O 68 7 11
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https://resh.edu.ru/subject/lesson/5100/start/
https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/5223/start/
https://resh.edu.ru/subject/lesson/3751/start/326748/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/3908/start/
https://resh.edu.ru/subject/lesson/4739/start/200514/

11 KIIACC

KoauuecTBOo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM JJleKTpoHHBbIE (I (poBLIe) 00pazoBaTe/IbLHbIE
Koutpoabusie | CamocTosiTe b
n/n nporpaMmbl Bcero pecypcsbl
padoTsI HbIe padoTHI
1(;[222:;’;5:::;1{1??? TTOKA3ATENEM. https://resh.edu.ru/subject/lesson/5175/start/
1 oKa3aTeEHELE yaagem;m " 12 1 2 https://resh.edu.ru/subject/lesson/5540/start/327000/
yp https://resh.edu.ru/subject/lesson/5498/start/272542/
HECPaBECHCTBA
Jlorapudmuyeckas QyHKIHS.
2 JlorapumMuvecKre ypaBHEHUS U 12 2 https://resh.edu.ru/subject/lesson/4155/start/
HCPABCHCTBA
T https://resh.edu.ru/subject/lesson/4920/start/200702/
3 plgOHOM;TpmeCKHe ymicn 1 9 1 1 https://resh.edu.ru/subject/lesson/5570/start/200795/
rl; aanémc' EHFOHOMCTPH%CKW https://resh.edu.ru/subject/lesson/3943/start/200825/
HEPaBEHCTR https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/4923/start/
https://resh.edu.ru/subject/lesson/3954/start/
https://resh.edu.ru/subject/lesson/4922/start/201042/

4 IMpousBoaHast. [IpumeneHne 24 ) 4 https://resh.edu.ru/subject/lesson/6114/start/201073/

POU3BOTHOM https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/4924/start/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/4037/start/

5 WHTerpai u ero npuMeHeHus 9 1 https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6122/start/

6 Cucrembl ypaBHEHHI 12 1 2 https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/4155/start/38784/

HarypanbHble U 1ieble Ynciia 6 1

IToBTOpenwue, 06001IcHNE, 18 2 2 https://resh.edu.ru/subject/lesson/4145/start/111179/



https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4155/start/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/4923/start/
https://resh.edu.ru/subject/lesson/3954/start/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/4924/start/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/4037/start/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6122/start/
https://resh.edu.ru/subject/lesson/6123/start/149198/
https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4145/start/111179/

CHUCTCMAaTHU3alusA 3HAHUH

https://resh.edu.ru/subject/lesson/4932/start/127853/

https://resh.edu.ru/subject/lesson/4134/start/39002/

https://resh.edu.ru/subject/lesson/4933/start/127884/
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https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4933/start/127884/




