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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma yueOHOTO Kypca «Anrebpa M Hadajga MaTEeMATHUECKOTO aHAIIA3ay»
6a3oBoro ypoBHs aist oOydatomuxcst 10 —11 kmaccos pazpaboTtana Ha ocHOBe DeiepabHOTO
rOCyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa CpPeIHEro odIiero oopa3oBaHus, ¢ YIETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEABABIISIEMBIX K MATEMATHIECKOMY 00pa30BaHUIO,
TpamuIuii poccuiickoro obpaszoBaHus. Peanmsarus mporpaMMbl 0O€CieUrBaeT OBJIAJICHUE
KITIOYSBBIMUA KOMIIETEHIIHSIME, COCTABIIIOIIMMHU OCHOBY JIJISI CAMOPA3BUTHUS M HETIPEPHIBHOTO
o0Opa3oBaHwsl, EJTOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTHU 00YYaIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayajga MaTeMaTUYECKOTO aHAIM3a» SBJSETCS OJHUM M3 HamOojiee
3HAYMMBIX B IPOTPAMME CTapIllel ITKOJIbI, TOCKOJBKY, C OJIHOM CTOPOHBI, OH 0OecTieYrBacT
MHCTPYMEHTAJIbHYIO 0a3y Il U3YyYeHHUS BCEX €CTeCTBEHHO-HAYYHBIX KYpCOB, a C APYIro
CTOPOHBI, (OPMUPYET JIOTUYECKOE M aOCTpaKTHOE MBIIUICHUE YyYallluXcs Ha YPOBHE,
HEOOXOJIMMOM JIJISI OCBOEHUS KypCOB HH(POPMATHUKHU, OOLIECTBO3HAHUS, WCTOPUH,
CJIOBECHOCTH. B paMmkax JaHHOro Kypca ydaliuecs OBJIaJICBalOT YHHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTopas (GOpMYyJIMPYET CBOU JOCTHKEHHUS B MaTeMaTH4YeCKoi (hopme.

Kypc anreOpsl ¥ Haval MaTEeMaTHMYECKOTO aHajdu3a 3akjilaJblBa€T OCHOBY JIJIsi
YCIEUIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOTMH, MOHUMAHHMS OCHOBHBIX
TCHJICHIIMA HSKOHOMHMKA ¢ OOIIECTBEHHOM JKWU3HHU, TIO3BOJIIET OPUEHTHUPOBATHCA B
COBPEMCHHBIX HHU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPECHHO HCIMOJb30BaTh MX B
TTOBCEIHEBHOMN XKWM3HU. B TOXe BpeMs OBlIaJicHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMH
MaTeMaTUYECKUMHU KOHCTPYKLUSIMU PpPa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPKJICHHS, HCIIOIh30BaTh OOOOIIEHHWE U KOHKPETH3AIUIO,
a0CTparupoBaHUE U aHAJIOTHIO, POPMHUPYET KPpeaTUBHOE M KPUTHYCCKOE MBIILICHHE. B Xoe
M3y4eHHs aiareOpbl W HAYaJl MaTEMaTHYECKOTO aHalW3a B CTaplied IIKOJIC YydJalluecs
MOJIY4YalOT HOBBIA OIBIT PELICHHS] MPUKIAJHBIX 3a7a4, CaMOCTOSITEJIbHOIO MOCTPOCHUS
MaTeMaTUYECKUX MOJIEJIEH peallbHbIX CUTYallMil U WHTEPIPETAlUK MOTYyUYCHHBIX PEIICHUM,
3HAKOMSITCSL C TMPUMEpPaMU MaTeMaTHYECKMX 3aKOHOMEPHOCTEM B TMpHUPOJE, Hayke U B
HCKYCCTBE, C BBIAIOIINMUCA MATEMATUYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

Kypc obnanaet 3HaUUTETHHBIM BOCITUTATEIHHBIM TIOTCHIIMAIOM, KOTOPBIN peain3yeTcs
KaKk yepe3 ydeOHbIl  MmaTepuall, CHOCOOCTBYIOIIUNA  (QOPMUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUs, Tak W uepe3 crnenuduky ydeOHOM JesATeNbHOCTH, TpeOyromei
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIPHON KOHIEHTpPAllMd BHUMAHUS W
OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00yueHus anrebpe W HavajsamM MaTEeMaTHYECKOTO aHajau3a JICKHUT
NeATEeIbHOCTHBIN MMPUHIIUT O0yYCHUS.



Ctpykrypa Kkypca «Anrebpa W Hayajla MaTeMaTUYECKOTO aHalIM3a» BKIIOYAeT
CJIEIyIOIIUE COAECPKATEIbHO-METOAUYECKUE TUHUU: «YHucna u BeIYUCIHEHUSN Y, « DyHKINHA U
rpadukn», «YpaBHEHHS H HEpaBeHCTBa», «Hauama MaTeMaTHMYeCKOTO aHaIH3ay,
«MHOXecTBa M JIOTHKa». Bce 0CHOBHBIE COAEPIKATEIBHO-METOAUYECKUE JIMHUA U3y4aroTCs
Ha MPOTSHKEHUU JABYX JIET O0yUYeHUs B CTaplIel 1IKOJIe, ECTECTBEHHO JONOJHASA APYT APyra u
MIOCTENIEHHO HACBIAsCh HOBBIMH TE€MaMH M pa3fenamu. J(aHHBIA Kypc sBISETCS
WHTETPaTUBHBIM, ITOCKOJIbKY O0BEIUHSAET B ceOe Co/lepiKaHne HECKOJIbKUX MaTeMaTHUECKUX
JUCLMIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMAaTUUYECKUI aHaIu3, TEOPHUsI MHOXKECTB U Jp.
[Io Mepe TOro kak ydaiguecss OBJaJAEBAlOT BCE OoJjiee IIMPOKUM MaTEMaTUYECKUM
anmnapaTroM, y HHMX IOCJIEI0BATENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTE€MaTUYECKYI0 MOJIENb PEabHON CUTyalluH, MIPUMEHATh 3HAHUS, MOJyYEHHbIE B Kypce
«Anrebpa M Hayajla MaTeMaTHYECKOTO aHaliu3a», Il PEIICHHUS CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHON MaTeMaTUYECKOM 3a/layd, a 3aTeéM MHTEPHPETUPOBATH IOJTYYEHHBIH
pe3ynbTar.

ConepxarenpHo-MeTOaUYeCKass JIMHUS «Yuciaa W BBIUKCIEHUS»  3aBEpIIACT
(bopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4aTo B
OCHOBHOM MIKoje. B crapuieil mkoine ocoboe BHUMaHUE yhaenserca (POPMUPOBAHUIO
NPOYHBIX BBIYUCIUTEIbHBIX HABBIKOB, BKIIIOYAIOIIUX B CE0s HCIOJB30BAHUE PA3IUYHBIX
¢dbopM 3anucu 1eHCTBUTENBHOTO YHUCIIa, YMEHUE PALlMOHAIIBHO BBINOJIHATH JIEHCTBUS C HUMH,
Jenarb ~ NPUKUIKY, OUEHUBaThb  pe3ynbrar. (OOywaromuyecs  NOJYYarOT  HABBIKU
NPUOJIMKEHHBIX BBIYMCICHUN, BBINOJHEHUs JACHCTBUH C 4YHUCIaMH, 3alUCaHHBIMU B
CTaHIapTHOM (hopMe, MCIOJIB30BaHUS MAaTEMAaTHYECKMX KOHCTAHT, OLEHUBAHUS YHCIOBBIX
BBIPAKCHUU.

JIuaust «YpaBHEHMsI U HEPABEHCTBA» peaI3yeTcsl Ha NPOTSHKEHUU BCETO OOy4YeHHs B
CTapilel IIKoJie, MOCKOJbKY B KaXJOM pasjelie NporpaMMbl MPETyCMOTPEHO PEIICHHE
COOTBETCTBYIOIIMX 3a1ay. OOywaroluecs OBJAJACBAIOT PA3IUYHBIMM METOJAMHU DPEILICHUS
LENbIX, palUOHAJIbHBIX, HUPPALUOHAIBHBIX, IIOKA3aTENIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypPaBHEHUH, HEPaBEHCTB W HX cHUCTeM. IlomydeHHble yMmeHUs
UCIIONIB3YIOTCS TPU  MCCIENOBAaHUM (PYHKIMI C MOMOUIBIO TMPOU3BOJHOM, pEIICHUU
NPUKIAAHBIX 3a7a4 M 3aJad Ha HaXO0XKJACHHE HaumOOJbIIMX W HAUMEHBIIUX 3HAYCHHM
¢bynkuuu. J[aHHast comepxaTenbHas TUHUS BKIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUM
BBIMIOJHATh  pacu€Thl 1o  (QopmyiaMm, mpeoOpa3oBaHUS  LEJIbIX, PalUOHAIBHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKEHUI, a TAK)KE BBIPAXKEHUH, COAEPIKAILUX
creneHu U jorapudmel. biaromaps u3ydeHuro aiareOpanvyeckoro marepuaia MpPOUCXOIUT
JanbHeillee pa3BUTHE aJTOPUTMUYECKOTO M a0CTPaKTHOTO MBIIIJICHUS  y4yalluxcs,
bopMUpYIOTCS HaBBIKM JEAYKTUBHBIX DPACCYKJIEHUH, pabOThl ¢ CUMBOJBHBIMH (HhOpMaMHu,
Mpe/ICTaBICHUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPABEHCTB. AJredpa
npengaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI ISl pPEUIeHHs] NMPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a/1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KAK S3bIKA HAYKH.



CopepxarenpHo-MeTonn4eckas TuHUS «DyHKINK U TpadUKn» TECHO MEPEIUIeTaeTCs ¢
IPYTMMH JMHUSAMHM KypcCa, IOCKOJBKY B KaKOM-TO CMBICIIE 3aJa€T IOCIEN0BATEIBHOCTh
M3ydeHHs wmatepuana. M3ydeHue CTENeHHOW, IOKa3aTeabHOM, JorapupMUUECKO u
TPUTOHOMETPUYECKUX (YHKIMM, UX CBOMCTB U rpadMKOB, UCHOJIb30BAaHUE (PYHKIUN s
penieHus 3a7a4d u3 APYTUX Y4eOHBIX MPEIMETOB M PEalbHOM KU3HHM TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM AaHAJIU30M, TaK M C PEIICHHEM YPAaBHEHUM W HEpPaBeHCTB. IIpm 3TOM
0oJbpIIOE BHMMaHHUE yaensercs (OPMUPOBAHMIO YMEHHS BbIpaxkarb GopMylaMu
3aBUCUMOCTH MEXAy pa3Iu4YHbIMU BEJIMYMHAMHU, HCCIEAOBATH TMOJYyYECHHbIE (DYHKIIHNH,
CTpouTh uX rpaduku. Marepuan 3TOH colepKaTeJbHOW JIMHUM HAIEJIeH Ha pa3BUTHE
YMEHUM W HABBIKOB, MO3BOJIIONIMX BBIPAKATH 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paziuuHOi  Qopme: aHaTUTU4YeCKoW, rpaduuecko U cioBecHo. FEro wusyueHwue
CIIOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOILIEHHIO U
KOHKPETHU3al1H1, UCTI0JIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHus  «Hauvama  MaremaTmyeckoro  aHaim3a»  MO3BOJSIET
CYLIECTBEHHO PACIIHPUTH KPYT KaK MATEMATUYECKUX, TaK U MPUKIIAIHBIX 3a/1a4, JTOCTYIHBIX
oOy4Jaronumcsi, y KOTOPBIX MOSIBISETCS BO3MOKHOCTh HMCCIENOBATh M CTPOUTH TpaduKu
(GyHKUMA, OonpenensTh UX HauOONbIINE W HAUMEHbBIIWE 3HAYEHHUS, BBIYUCIATH IUIONIAIN
buryp u O0OBEMBI TE€N, HAXOAUTh CKOPOCTM M YCKOpeHHs mponeccoB. [laHHas
colep KaTelibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTU ITOCTPOEHHUSI MAaTeMaTHUYECKHUX
MOJENEN PEATBHBIX CUTyallMid, HAXOXKJICHHS HAWIYYLIErO PELICHUS B NMPUKIAIHBIX, B TOM
YUCJIE COLUMAIBHO-DKOHOMHUYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHaJM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-JTOTUYECKOTO U KPEATHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TeXHUKEe M HcKyccTBe. OOyuaromuecss y3HAlOT O BBLIAIOIIMXCS pe3yJibTaTax,
ITOJIYYEHHBIX B XOJI€ Pa3BUTHSI MAaTEMATHKN KaK HAYKH, U UX aBTOPAX.

ConepxarenpHO-MeTOANMYECKAasT JMHUAS «MHOXeECTBAa M JIOTHKa» B  OCHOBHOM
IIOCBAIIICHA JJEMEHTAM TEOPUM MHOXKECTB. TE0pETUKO-MHOXKECTBEHHBIE IIPEICTABICHUS
MIPOHMU3BIBAIOT BECh KYpC IIKOJBbHON MaTEMaTUKU W MpeaiararoT Haubojee YHUBEPCaTbHBIM
A3BIK, OOBEAUHSIONINN BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUI, OHU CBA3BIBAIOT Pa3HbIE
MaTeMaTUYECKUE MHUCHUIUIMHBI B eauHOoe uenoe. l1loaToMy BakHO JaTh BO3MOKHOCTB
IIKOJIbHUKY TIOHMMaTh TEOPETHKO-MHOXECTBEHHBIM SI3bIK COBPEMEHHOW MATEMAaTUKU H
HCMOJIB30BaTh €r0 ISl BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa ¥ Hadama MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXKe
OCHOBBl MaTeMaTHUYE€CKOr0 MOJAEIUPOBAHUSA, KOTOpPbIE MpPHU3BaHbl CHPOPMUPOBATH HABBIKU
IIOCTPOCHUS MOJEJIEW pPEalbHBIX CUTYyallul, WCCIEHOBAHUSA OTUX MOJEJIEH C IOMOIIBIO
anmaparta ajreOpbl W MaTeMaTHMYeCKOro aHajiu3a W HWHTEPHpPETAlMH TOJyYeHHBIX
pe3ysbTaToB. Takue 3aJaHuvsl BIUIETEHbI B KAXKABIM W3 PA3JEIOB IMPOrPaAMMBbI, MOCKOJBKY
BECh MaTepHal Kypca IIHUPOKO MCIOJIb3YETCA Uil pELIeHUs NpUKIagHbiX 3anad. [lpwu
pPELICHUM pEAJIbHbIX MPAKTHYECKUX 3a7ad ydyalllhecsl pPa3BUBAIOT HAOIIOAATEeIbHOCTD,



YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BATh AHAJIOTHUIO,
0000mmaTh ¥ KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh O (OPMHUPOBAHUIO HABHIKOB

penIeHus TPUKIaJAHbIX 3a]]a4 OPraHU3yeTCs B MIPOLIECCE U3YUEHHUSI BCEX TEM Kypca «Anredpa
¥ Hayaja MaTeMaTU4YECKOrO aHaIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueOHOM T1utaHe Ha M3ydeHHE Kypca aireOpbl U Hayajdl MaTeMaTHYeCKOro aHaiu3a Ha
06a30BOM ypOBHE OTBOIUTCA 2 "aca B Hexento B 10 kiracce u 3 waca B Hegemo B 11 kiacce,
BCETO 3a JiBa roja ooyuyenus — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECSITUYHBIE OPOOH, MPOLEHTHI,
OECKOHEYHbIE  IEepUOJUYECKHEe  ApoOu.  ApUPMETHUECKHE  Olepaluu  C
palMoOHaIbHBIMU YUCIIAMHU, ITPEOOPa30BAHUS YUCIOBBIX BhIpakeHU. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTEnbHBIE 4YMCIA. PanuoHanbHBIE M MPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Vcnonp3oBanue mnoaxopsmied  (opMbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CuHHyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEeHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHus MOCJIeIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosb3oBaHUE MPOTPECCUU s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pazIMyHbIX 00JacTel HAyKh M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEUICHUHU 3a7ady U3 JIPYTUX y4ueOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJ]ayax, Ui ONPENENICHHS CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npcamMeTa «Maremartuka» JOJI2KHO o0ecreynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI TMPOTpPaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXAaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTn4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTHUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaluel Ha NMPUMEHEHHE MAaTeMAaTHMYECKUX 3HAHUU [JIs pelIeHUs 3aaad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATH MPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvmvie  nosmasamenwvhwvle  Oelicmeus, — 0becnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

 BBISIBJIATH U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMaTHUUYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OMpeNeSieHUs]  MOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJANMOTO aHAJIN3a;



¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCJIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOATENEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIlCHMs, BBHIOMpaTh HauboJee NOAXOAANUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCckue JeHCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTb MCKOMOE€ W  JaHHOe, (OpMUpPOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHHIMH,
MPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

e IPOTHO3UPOBATH BO3MOXKHOE pA3BUTHE TIPOIECCa, a TaK¥KE BBIIBUTATH
MIPETO0JIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabota ¢ nndopmarmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMAaTU3UPOBATh W HHTEPNPETUPOBATH HH(POPMAIMIO Pa3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpUPOBATh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKH;



e OLICHUBATh HaIEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Ob61enue:

 BOCIIPHHUMATH U (YOPMYJIUPOBATH CYXKJICHUSI B COOTBETCTBUU C YCIOBUSMU
U IeIsIMU OOIICHMS, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYUYEHHBIN pe3yJbTaT;

B XOJIe 00CYXIACHHS 3aJlaBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOMCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHS C CYXICHUSMH APYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUHN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;

o IPE/ICTABIISTH PE3YNIBTATHI PEUICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPe3eHTAINH U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW M MHAUBUIYATHHOM
paboThl TMpW pelIeHnH YYeOHBIX 3a/Jad; MPUHUMATH IIeIb COBMECTHOMU
JESTENIbHOCTH, IUTAHUPOBAaTh  OPTaHU3aIllMI0 COBMECTHOM  paboTHI,
pacnpenensTb BHUAbI paboT, JOroBapuBaThCs, OOCYXKIATh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W WHBIC); BBINOJHITH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMU  TIO3HABATEIBHOW  pedieKCMd KaK  OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;



e IPEABUJIETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IPU PEIICHUM 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE pe3yjbTaTa IEJIU W YCIOBUIM, OOBICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHsITh TpUOIMKEHHBIE BBHIUUCIEHUS, UCIIONB3Ys MTpaBujia OKPYIJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W UpPpalMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha SI3bIKE anredpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpE/eNCHNs] ¥ MHOXXECTBO 3HadeHW (QyHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKU JTUHEHHON (PYHKIIMM, KBaAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIU3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjis  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIENCTBUE,
JI0Ka3aTeNIbCTRO.



11 KIIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, LEJIOE YHCIO; HCHOJIb30BATh
IIPU3HAKK JEJIMMOCTH LIENBIX YMCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHMS U HEPABEHCTBA

[IpumensaTh CBOMCTBa CTENmeHW JUId NpeoOpa3oBaHUSl  BBIPAKECHUU;
OIIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0OKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT,  MpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX  JOrapu(Msl;
OIepUPOBATh NOHATHUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JTIOTApU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEIICHHE;
MCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PEIICHUS NIPAKTUYECKUX 3a1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAllMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peanbHble CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCIOJIB30BAHUEM amrmapara aareopsi.

@OyHkuuu 1 rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMH: TpadUKU TMOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IJIOCKOCTH Tpa(pUKK JTUHEHHBIX YpaBHEHUU
Y WCIIOJIb30BaTh UX IS PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHECHUI.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HKCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHASL (QYHKIUHUS; MPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BaTh FEOMETPUUYECKUM U (PU3UUECKHUI CMBICI POU3BOIHON AJIsl peIIeHUs
3amad.



Haxonuth mpon3BOHBIE JIEMEHTAPHBIX (DYHKITUH, BEIYUCIIATH MPONU3BOTHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKITHIA.

Hcronp30BaTh MPOU3BOIHYIO JJIS UCCIICIOBAHUS (PYHKITUHM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSAThH PE3yIbTaThl UCCICOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh MPOW3BOIHYIO U1l HAXOXKICHHUS HAWIYYIIEro pEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TOHATHSIMH: TEepBOOOpa3Hasi W HWHTETPA; TMOHUMATh
reOMETPUUYECKUN U PU3NICCKUIN CMBICIT HHTETpaa.

Haxoauts mepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIIUH; BBIYUCIATH WHTETpA
o ¢popmyne Herorona—JleliOuuia.

PemaTte mpukiamHbie 3a7a4M, B TOM YHCIIE COIMAIBHO-PKOHOMHYECKOTO U
($u3MYECKOT0 XapaKkTepa, CpeCTBAMI MAaTEMaTHIECKOTO aHaTN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YHcell. ParimonanbpHbIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKazareiieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuiit KopeHb N—0W CTENEeHH. 18 1 bubmmnoreka HOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edso0o.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nu. TpUroHoMeTpru4YeCcKue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 3 1 bubnunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpaq)HKH T II?IFOHOMeTq)IZIII{eCIII(I/Ie 9 1 brbmmorexa LTOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubnuotexa [JOK
6 Cueremst ypasHeHiit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Marematuka: airedpa 1 Hadajia MaTeMaTUUECKOTO aHalii3a, reoMeTpusi. Anredpa u
Hadaja MaTeMaThueckoro ananmsa, 10-11 knaccwsl/ Anmumos ILA., Konsrua FO.M.,
Tkauera M.B. u np., AkuronepHoe oomiectBo «M3narenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MaTtemaTuka: anrebpa U Hadajia MaTeMaTUYECKOTO aHan3a, TeoMeTpus. Anredpa u
HadJaJla MaTeMaTudeckoro ananausa, 10-11 ximacce/ Anmumos 1A, Komsrua FO.M.,
Tkauea M.B. u ap., AkuronepHoe o6mectBo «M3narensctBo «IIpocserienuey.

2. H. E. ®énopopa M. B. TkauéBa MeToaudeckue peKOMEHIAlUK K YUCOHHUKY

. A. Anmumosa, FO. M. Konaruna, H. E. ®énopoBoii u n1p. Mocksa, [Ipocsemenue 20231

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/- bubaroreka IIOK

http://www.edu.ru-®denepanbubiii moptan «Poccuiickoe 00pa3oBaHue

http://ege.edu.ru -ITopran uadopmarroHHo# moaaepxku EI'D.

https://resh.edu.ru/- Poccuiickas 3/eKTpOHHAS IIIKOJIa

https://ege.sdamgia.ru/ - Pemry ET'D

http://www.uztest.ru -EI'D o matemaruke. [ToaroroBka K TeCTUPOBAHUIO.
http://school-collection.edu.ru- Dnekrponnas komiekuus LJOP, BuaeodparmeHntst mo
reometrpui, 1 0-11xki., Tpenaxepsl no reomerpun, 10-11xn, [IpesenTannu no reomerpun
https://uchi.ru -odpa3oBaTenbhsbiii mopran YUU.PY

http://mathege.ru - OtkpsIThIit Oank 3amay EI'D:

http://fipi.ru - ®UIN

http://www.mioo.ru/ogl.php-MHUOO

http://reshuege.ru - Pemry EI'D

http://zaba.ru - caiiT "MareMaTHueCcKHe OJIMMITHAIBI U OJIMMITHAIHBIC 3a0a4n .
http://www.marh.ru- ITopran MATH.RU : 6ubnuoreka, Meauareka, OJMMIINAIBI, 3aa4H,
HAYYHBIC IIKOJIbI, YYUTEIbCKAs, UCTOPHS MATEMATHKH.

https://m.edsoo.ru/-bubmuorexa IIOK

https://ege.sdamgia.ru/- caiit "Penry EI'D"

https://www.yaklass.ru -caiit "Sxmacc"
http://school-collection.edu.ru/- Enunas komteknus Ludpossix o0pazoBaTeabHbIX
pECYpCOB MO MaTeMaTHKe, 1o KiaccaM, TemaMm 1 Y MK



http://www.edu.ru/
http://ege.edu.ru/
https://resh.edu.ru/-
https://ege.sdamgia.ru/
http://www.uztest.ru/
http://school-collection.edu.ru/
https://uchi.ru/
http://mathege.ru/
http://fipi.ru/
http://www.mioo.ru/ogl.php
http://reshuege.ru/
http://zaba.ru/
http://www.marh.ru/
https://m.edsoo.ru/
https://еge.sdamgia.ru/-
https://www.yaklass.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1699814418394388&usg=AOvVaw0Fk6p-Hhj8lS-Jn8dxzOl4




