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MOSICHUTEJIBHAS 3AITUCKA
Pabouas mporpamma yueOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTHYeCKOro aHanu3a» 0a30Boro ypoBHs ais oOywarommxcst 10 —11 kmaccos
pa3paborana Ha ocHoBe deneparsbHOrO roCyapCTBEHHOIO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro O0mero o0pa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX
MHPOBBIX TPeOOBaHMH, HMPEABSIBIAEMBIX K MaTeMaTHYecKOMy OOpa3oBaHMIO, W TpaguLuil poccuiickoro oOpaszoBaHus. Peanmuszanms nporpaMmsl
o0ecrieunBaeT OBJIQJICHUE KITIOYEBBIMH KOMIETEHIMSIMH, COCTABIISIIOIIMMU OCHOBY JUIS CAMOPA3sBUTUS M HENPEPHIBHOTO 0O0pa30BaHUS, IEIOCTHOCTH
O6H.[CKyJ'IbTypHOI‘O, JIMYHOCTHOI'O Y TO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yan0mecs1.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHAIN3a» SIBISICTCS OJHMM M3 HanOoJiee 3HAYMMBIX B IIPOrpaMMe CTapIICH IIKOJIBI, TOCKOJBKY, C
OJTHOW CTOPOHBI, OH 00eCHeunBacT MHCTPYMEHTAIbHYIO 0a3y Ui M3y4YCHHs BCEX €CTECTBEHHO-HAay4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (hopMUpYyeT
JIOTHYECKOE M a0CTPaKTHOE MBIIUICHHE YYalIUXCs Ha YpOBHE, HEOOXOAMMOM [Ull OCBOCHMS KypCOB HMH(OpPMATHKH, OOIIECTBO3HAHUS, MCTOPHH,
CIIOBECHOCTU. B pamkax JaHHOTO Kypca ydwalllMecsl OBJIAJ€BAlOT YHMBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HayKd, KOTopas (OpMyJIHUpYyeT CBOH
TOCTIDKEHHS B MaTeMaTH4eCKoil popme.

Kypc anreOpbl 1 Hayaja MaTeMaTHYeCKOTO aHalM3a 3aKJaJbIBA€T OCHOBY JJIsl YCIEIIHOTO OBJIAJACHHUS 3aKOHAMU (MU3WKU, XUMHUH, OHOJIOTHH,
IIOHMMaHMsI OCHOBHBIX TE€HJECHUMI 3KOHOMUKU M OOILECTBEHHOH JKU3HU, MTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCMOJb30BaTh MX B I[OBCEJHEBHOM >KM3HU. B TOXe BpeMs oBiajeHue aOCTPaKTHBIMHM W JIOTHYECKH CTPOTHMMHU
MAaTEMAaTUYCCKUMU KOHCTPYKIUAMH Pa3BUBACT YMCHUC HAXOAWUTh 3aKOHOMCPHOCTH, 00OCHOBBIBATL HCTUHHOCTD YTBCPKACHUA, HCIIOJIBb30BATh
000011eHNe U KOHKPETH3aIUIo, a0CTparupoBaHue M aHAJIOTHI0, (GOPMHUpPYET KpeaTUBHOE W KPUTHUECKOE MbllUieHue. B xone m3yueHus anreOpsl u
HayaJl MAaTeMaTU4YEeCKOr0 aHaJIi3a B CTApIIEH IIKOJIE ydalluecs MOJydaroT HOBBIM OMNBIT PELICHUs NPUKIAJHBIX 3a/1a4, CAMOCTOSTENIBHOTO ITOCTPOEHUS
MaTEMaTHYECKUX MOJENIEH peajbHBbIX CHTyallUd W MHTEpPIPETAlUU IOJNYYEHHBIX PEIIEHUH, 3HAKOMATCS C NpUMEpaMM MaTeMaTHYEeCKHX
3aKOHOMCpHOCTCﬁ B IprUpoac, HAYKE U B HICKYCCTBEC, C BbIJAIOIIUMUCA MATEMATHUICCKUMU OTKPLITUAMHA U UX aBTOpPaAMHU.

Kypc o6magaer 3HaYMTENbHBIM BOCIHTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepe3 yueOHbIH Marepuall, CIOoCOOCTBYIOLIUI
(GOopMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK M yepe3 ClIenupHuKy ydeOHOW IesTeNbHOCTH, TpeOyrolleld caMOCTOATENbHOCTH, aKKypaTHOCTH,
IIPOJOJKUTEIbHON KOHIEHTPALlU BHUMAHUS U OTBETCTBEHHOCTH 3a IOJyUYEHHBIN PE3yJbTaT.

B ocHoBe MeToMKM 00y4eHus anredpe U HayajaaM MaTeMaTHYeCKOTo aHaIM3a JIKUT JeATeTbHOCTHBIN NPUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa M Hadajda MaTeMaTH4EeCKOTO aHAJIM3a» BKIIIOYACT CIEAYIOLINE COJepKaTeIbHO-MeToANYecKue JUHUU: «Hucna u
BbIUHCIICHUSY, «DYHKIMH U rpapuKny», «YpaBHEHUS U HepaBeHCTBay», «Hauana maTtemaruueckoro anaianzay», «MHoecTBa U Joruka». Bce ocHOBHbIE
COZIepKATEIbHO-METOJUUECKUE JIMHUM H3y4aloTcsd Ha MPOTSHDKEHUH JIBYX JIeT OOydeHHUs B CTapllied IIKOoJe, eCTECTBEHHO JIOMOJIHASA ApPYr Apyra U
MOCTENIEHHO HACHIIIAasiChb HOBBIMM Te€MaMM W pasjenamu. JlaHHbBIM Kypc sBIseTCs MHTErPAaTHBHBIM, MOCKOJbKY OOBETUHSET B cebe coaepkaHue
HECKOJIbKUX MaTeMaTHUYeCKUX JAUCUUILIUH: anreOpa, TPUTOHOMETPHs, MaTEMaTHUECKUI aHaJIN3, TEOPUST MHOKECTB U Jip. IIo Mepe Toro kak ydamuecs
OBJIa/IEBAIOT BCE OoJiee IMPOKMM MaTEMaTHYECKUM ammapaTroM, y HHMX IOCJIEIOBATENbHO (OPMHUPYETCS M COBEPLICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTHYECKYI0 MOJIENIb PEANbHOM CHTyallud, MPUMEHSATh 3HAHUS, NOJy4YeHHBIE B Kypce «AnreOpa M Hadala MaTeMaTHYeCKOro aHaiu3ay, A
peLIEHHs CAMOCTOATENBHO c(HOPMYTUPOBAHHON MaTEMAaTUYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH MOJTYYEHHBIN pPe3ysbTaT.



ConepxatenbHo-MeTOANYECKas JMHUSA «HKcna U BBIUMCIEHUS» 3aBepuIaeT (OPMUPOBAHUE HABBIKOB HCIOJIb30BaHUS JIEHCTBUTENBHBIX UYHUCE],
KOTOpOoe OBbUIO HAauyaTo B OCHOBHOH mIKoje. B crapmieil mxkone ocoboe BHUMaHUE yaenseTcss (OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJTIOYAIOIIUX B ce0sl MCIIOJIb30BAaHUE PA3IMYHBIX (POPM 3aIUCH JCHCTBUTEIBHOTO YHCIa, YMEHHE PAllHOHAIBHO BBIOIHATH ACHCTBHS C HUMH, JIETaTh
IPUKUJIKY, OLIEHUBATh pe3yiabTar. OOyuaromuecs NoiIy4aroT HaBbIKA IPUOIMKEHHBIX BBIYUCIICHUH, BBITIOIHEHUS IEHCTBUN C YUCIIaMH, 3alIMCAaHHBIMU B
CTaHJApTHON (pOopMe, UCII0JIb30BAHMS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUH.

JIluaus «YpaBHEHHS M HEpPABEHCTBa» pPEAIM3yeTCs] Ha NPOTSHKEHHHM BCEro OOYYEHHsI B CTapUIel IIKOJIE, MOCKOJBbKY B KaXIOM pasJele
IpOrpaMMbl MPEITYCMOTPEHO pEUICHHE COOTBETCTBYIOUIMX 3amad. OOydaromuecss OBIAJEBAIOT pa3IMYHBIMH METOJAMH PEIIEHHS LEeJbIX,
palMoHANIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENIbHBIX, JOrapu(MUUYECKUX U TPUTOHOMETPHUECKUX YpaBHEHHH, HEpaBeHCTB U ux cucteM. [lomyueHHble
YMEHUS UCHOJIb3YIOTCS IPU UCCIIE0BAaHUN (YHKLUH C IOMOIIBIO IPOU3BOIHON, PELIEHUH IPUKIIAJHBIX 337a4 U 33a4 Ha HaXO0X/IeHUe HauOOJIbIIUX U
HAaMMEHBIINX 3Ha4eHWH ¢GyHKuuH. [laHHas conxepkaTenbHas JIMHUS BKIIOYAaeT B ce0s Takke (OPMHPOBAHWE YMEHHH BBIIOJIHATH PACUETHI IO
dopmynaM, npeoOpazoBaHMS IIETBIX, PAUOHAIBHBIX, UPPANHOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaKKe BBIPAKEHHH, COAEPIKAIINX
crerneHu U jorapu¢mel. braarogaps n3ydenuro anreOpanyeckoro mMarepuaia NpOMCXOJUT JalibHEiIee pa3BUTHE aTOPUTMUYECKOr0 U abCTPaKTHOTO
MBILUIEHUS YYaIluxcsi, GOpMUPYIOTCS HaBBIKM JIETYKTUBHBIX PAacCyXkJIE€HUH, paboThl ¢ CUMBOJIBHBIMU (hOpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. AureOpa mpemnaraeT 3¢ (eKTUBHbIE MHCTPYMEHTHI JJIS PEIICHHUS NPAaKTUYECKHX M eCTECTBEHHO-
Hay4HbIX 3314, HaIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK 3bIKa HAYKH.

ConepxatenbHo-MeToandeckas TMHUA «DyHKIMU U TpaUKI» TECHO MEpeIuieTaeTes ¢ APYruMU JUHUAMHU Kypca, HOCKOJIBKY B KAKOM-TO CMbICIIE
3a7a€T MOCIEeI0BaTEeIbHOCTh U3yUeHHUs MaTepuana. V3ydeHue cTeneHHOH, MOKa3aTelbHOM, JorapupMHUUECKOd U TPUTOHOMETPUUYECKUX (DYHKIMH, UX
CBOMCTB M TrpaMKOB, WCIOJb30BaHWE (YHKUMM Ui pelIeHHus 3a1ad U3 JPYTUX Y4eOHBIX NMPEAMETOB M pealbHOM U3HU TECHO CBSI3aHO KakK C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. llpu sToM Oombiioe BHUMaHHE yaenseTcss (GOPMUPOBAHUIO YMEHHS
BbIpaXaTh (OpMYJIaMU 3aBUCHUMOCTH MEXIY PAa3JIMYHBIMHM BETMYMHAMM, UCCIIEA0BATh MOIy4YeHHbIe (YHKIIMU, CTPOUTH UX rpaduku. Marepuan 3Toi
COZIep KaTeNIbHOM JIMHUY HAlleJIeH Ha Pa3BUTHE YMEHUH U HABBIKOB, MO3BOJISIOIIMX BhIpa)KaTh 3aBUCUMOCTH MEX]y BEIMUYMHAMU B pa3iIMuHON (Gopme:
aHAJIMTUYECKOU, rpaduueckoil u cioBecHoW. Ero n3ydenue crnocoOCTBYET pa3BUTHIO AJITOPUTMHUUECKOIO MBIIIJICHUS, CIIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETH3aLlMH1, UCIIOJIb30BAaHUIO aHAJIOTHM.

CopepxarenpHas auHMS «Hagama MaTeMaTM4ecKOro aHaiau3a» I103BOJSET CYIIECTBEHHO DPACIIMPUTh KPYr KakK MaTeMaTH4eCKHX, TaK H
NPUKIAAHBIX 3a/1a4, JOCTYIHBIX O0YYaloUIMMCS, Y KOTOPBIX MOSIBIISETCS BO3MOXHOCTh MCCIEI0BaTh U CTPOUTH Tpaguku (QYyHKUIUH, OMpEAeisaTh UX
HauOoNbIIMEe M HAaUMEHbIINE 3HAYCHMS, BBIYUCIATH IUIOMAT (GUryp U OOBEMBI Tel, HAaXOIUTh CKOPOCTH M YCKOpEHHs ImporeccoB. [lanHas
coJiepKaTeslbHasl JTUHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH ITOCTPOEHHS MAaTEMaTHYECKHX MOJENEW PEAbHBIX CHUTyallud, HAaXO0KJIECHHsS HaWIy4IIero
pelleHrs B NMPUKJIAJHBIX, B TOM YHCJE COIIMAIbHO-3KOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOro aHalli3a CHOCOOCTBYET
pasBUTHIO aOCTPAKTHOTO, (POPMATIBHO-JIOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaronyecs y3HAIOT O BBIIAIOLIMXCS pe3ylbTaTaX, MOJYyYeHHBIX B XO/€ Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U UX aBTOPAX.

CopepxarenpHO-MeTOANYECKAsE JUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBAIIEHA DJJIEMEHTAaM TEOPUM MHOXKECTB. TeOopeTHKo-
MHOYKECTBEHHBIE MPEJCTABICHHUS NMPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MaTEMAaTUKU U MpelaraloT Haubosee YHUBEPCAJIbHBIN S3bIK, 00bEIMHAIONINNA
BCE pa3lelibl MaTeMaTUKU U €€ NPUIIOKCHMM, OHM CBSA3BIBAIOT Pa3HbIE MaTeMaTUYeCKHE AUCLUIUIMHBL B eAuHOe 1enoe. IloaToMy BakHO [aTh



BO3MOKHOCTh IIKOJBHUKY MOHUMATh TEOPETHKO-MHOXKECTBCHHBIM S3BIK COBPEMEHHOW MAaTEMAaTHKHA M HCIOJIL30BAaTh €r0 JUIsl BBIPAKEHUS CBOMX
MBICIICH.

B kxypce «Anrebpa n Hayalla MATEMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI MATEMAaTHYECKOTO MOJICITUPOBAHUS, KOTOPBIC MPU3BAHBI
c(hopMHUPOBATh HABBIKHM MTOCTPOSCHUS MOJCIICH PEealbHBIX CUTYaIlui, HCCICIOBAHUS ITUX MOJIENICH C IMTOMOIIBIO armapara ajreOpbsl 1 MaTeMaTHIeCKOTro
aHaJIM3a U MHTEPIIPETAIIUH TTOTYYECHHBIX pe3ynbTaToB. Takue 3aaHus BIJICTEHBI B KOK/IBIN U3 pa3/IesioB MMPOTrpaMMBbI, TIOCKOJIBKY BECh MaTepHaJl Kypca
[IMPOKO UCTIONB3YeTCs ISl PEIICHUs MPUKIAAHBIX 3a1ad. [Ipu pemeHun peaabHbIX MPAKTHYSCKUX 33/1a4 y4yalluecs Pa3BUBAIOT HAOJIOMATEIbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIB30BATh AHAIOTHIO, 0000INaTh W KOHKPETU3MPOBATH mpobiemy. JlearenbHOCTh MO
(hOpMHUPOBAHHIO HABBIKOB PEIICHUS MPHUKJIAAHBIX 3aJ1a4 OPTaHU3YETCs B MPOIECCe M3YyUYEHUs BCEX TEM Kypca «Anredpa M Haydaia MaTeMaTHYECKOTO
aHaJIM3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4eOHOM IU1aHe HA U3ydYeHHE Kypca alureOphbl M HauaJl MaTeMaTHIeCKOro aHalln3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 4aca B Hezelnto B 10 kiacce u 3
yaca B Heelno B 11 kiacce, Bcero 3a Ba roga ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonanbueie uncina. OOBIKHOBEHHBIC M JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE IEPUOIUYECKUe IpodH. Apr(MeTHIecKrue Onepaun ¢
palMoHaJIbHBIMU YHCIaMM, IPeoOpa30BaHUSl UYUCIOBBIX BblpaxeHHH. lIpuMeHeHue npoOeil M NMpPOLIEHTOB s pELIeHHs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JlelicTBUTenbHbIE 4YMCia. PanuoHanbHble M UppalMOHAIbHbIE 4YMcHa. ApudmeTHdyeckue omnepauuu ¢ JeHCTBUTENBHBIMU  YMCIAMH.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazarteneMm. CraHmapTHas ¢opma 3amucH JIeHCTBUTENBHOTO dwWcia. Vcrmonbp3oBaHWME NOAXOAAUICH (GOPMBI 3aIlUCH
JEHCTBUTEIIBHBIX YHCEN U PELICHUs] IPAaKTUYECKUX 3a/1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JedcTBus ¢ apu(METUUECKUMH KOPHAMU HaTypaJIbHOM CTENEHU.

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOIO apryMEHTAa.

YpaBHeHus U HEpaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPa30BAHUS.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI.

YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-PALlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanroHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemennie TpUroHOMETPUUYECKUX YPaBHEHUIA.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUYECKUX 3aa4 U 3a7a4 U3 pa3IMuHbIX o0iacTell HayKu U pealbHOM KU3HU.

DyHKIUH U TPaPUKH

@Oynk1us, cnocoOsl 3ananus Gpyakun. 'paduk Gpynkumun. Bzaumuo oOpatHblie GyHKINH.

OO6nactp ornpeeneHuss © MHOXecTBO 3HaueHu pyukiyuu. Hynmu ¢pynkuuun. [IpomexyTku 3HaKonocTostHCTBA. YETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHast GyHKLUS C HATYpaJbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i CTENEHH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YMCIIOBOTO apryMeHTa.

Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIE10BATEILHOCTH.

Apudmernueckas U reomerpuyeckas nporpeccuu. beckoHeuHo yObIBaromiasi reomerpuueckas nporpeccusi. CymMma O€CKOHEUHO yObIBaroei
reOMETPHUYECKOM nporpeccun. Popmyiia CIOKHBIX MPOLEHTOB. VcIob30BaHNe MPOrpeccuy A PEIEHUS pealbHbIX 3a1a4 PUKIAIHOIO XapaKkTepa.

MHo:xecTBa H JIOTHKA

MHosecTBO, onepauuy HaJx MHOXecTBaMHu. /luarpammel Oinepa—BeHnHa. [IpuMmeHeHne TeopeTHKO-MHOKECTBEHHOTO anmnapara Juisl ONHCaHus
peabHBIX MPOLECCOB U SBJICHUMN, IPU PEIICHUH 3aa4 U3 APYTHX y4EOHBIX MPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEILCTBO.



11 KJIACC

Yucia ¥ BBIYHCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBIX YUCEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3atesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIC JTOTaPH(MBI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiiaqHbIX 3a1a4 ¢ IOMOIBIO CUCTEMbI TMHENHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00JacTell HAyKU U peaabHOM JKU3HU.

DOyHKUMH U TPapuKu

Oyukuus. Ilepuonnueckue ¢yHkuu. IlpomexxyTkn MoOHOTOHHOCTHM (yHKIMU. Makcumymbl W MUHUMYMbl (QyHKUuMd. Haumbonbiiee u
HauMeHbIIIee 3HaYeHNE PYHKIIUU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpadUKH.

IToka3zarenbHast u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpaUKH.

Hcnons3zoBanne rpadmkoB PyHKIIUN ISl pEIICHUS] YPABHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadgukoB (GyHKIUI A1 MCCIEI0BAaHUS IMPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE BO3HMKAIOT MPH PELICHUM 3aJad U3 JIPYrux
y4eOHBIX PEAMETOB U PEATbHOM KU3HHU.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAJIOB /IS pEIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICI TPOU3BOIHOM.

[Ipou3BoiHbIE 31eMEHTApHBIX PYHKIMA. DPOPMYIIbl HAXOXKACHUS IPOU3BOIHON CYyMMBI, IPOU3BEECHUS M YaCTHOTO (PYHKIIUH.

[TpuMeHeHne MPOU3BOIHON K UCCIIE0BaHUIO (DYHKIIMHA HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HauMeHbIIero 3HaueHus
(byHKIIMU Ha OTpE3KE.

IIpuMmeHeHre TPOU3BOAHON ISl HAXOKICHHS HAWIY4IIero peeHus B MPUKIAIHBIX 3aJa4dax, A ONpPENeICHHs] CKOPOCTH MPOoLecca, 3alaHHOTO
dhopmymoit uim rpaguKoM.

IlepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

WuTterpai, ero reoMmeTpudeckuii U pusndeckuii cMpici. Beruncinenue unrerpana no ¢popmyne Hetorona—IJleitonuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeamera «MaTeMaTHKa» JOJDKHO OOECIEUMBAThH JOCTHKEHHE HAa YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS CIEAYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS POrpaMMbl yueOHOro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:

I'paxxnanckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAKJAHCKON TIO3UIIMU 00YYaIOLIeT0cs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO 0OIIECTBa, MPEICTaBICHUEM
0 MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM, MPOLEAYp TPa)XKITaHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI M TIP.),
YMEHHUEM B3alMO/ICHCTBOBATh C COLIMATBHBIMM HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIUSAMH U HA3HAYCHUEM.

[TatproTnyeckoe BOCIUTaHUE:!

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKJaHCKON MICHTUYHOCTH, YBAKECHHUS K MPOIUIOMY M HACTOAIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHMIKEHUSM POCCUMCKMX MAaTE€MaTHKOB M POCCUHMCKOM MAaTeMaTU4ECKOM IIKOJIbI, K MCIIOJIB30BAHUIO 3TUX JOCTHKEHHHU B JPYTHX
HayKax, TEeXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHHCKOI0 Hapoja; CpOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHMUSI, CBSI3aHHOTO C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKU U I€ATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOWUHUBOIO OYAYIIETO.

OcTeTndeckoe BOCIIUTAHUE:!

JCTETUYECKUM OTHOIIEHHUEM K MHUpY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXAEeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJ0B HCKYCCTBA.

@u3nyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTHYECKUEe 3HAHMUS B WHTEpEcax 370pOBOro U OE30MacHOro odpasa *KHU3HHM, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (3I0pOBOE€ MNHUTaHHE, COANAHCHUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, pEryisipHas (usnueckass aKTHBHOCTBH);
(U3NYECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHOM JESITEIBHOCTHIO.

TpynoBoe BocliUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0MS; NHTEPECOM K pa3InyHbIM chepam mpodeccrnoHaIbHOMN JesITeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOW M e€ NMPHIOKEHUSIMHM, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiel mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KM3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO M €caMOOOpa30BaHMIO HA TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTBHIO K
aKTUBHOMY y4YaCTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPABICHHOCTH.

OKOJIOTH4ECKOe BOCIIUTAHNUE:!

C(OPMHPOBAHHOCTHIO HKOJOTHUECKOW KYJIBTYpHl, TOHUMAHUEM BIUSHHS COLMATBHO-3KOHOMUYECKHX IPOLIECCOB HAa COCTOSIHUE MPUPOJHON U
COILIMAJILHOW Cpeibl, OCO3HAHMEM TJI00AJILHOTO XapaKTepa 3KOJOTMYECKHX MpOoOJIeM; OpUEHTAaLMel Ha NMPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWHM s
peleHus 3a1a4 B 00JIaCTH OKPYXKAOIIEH cpelibl, INIAHUPOBaHMS MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUH JUIS OKPY’KAIOLIEH CPebl.



IleHHOCTH HAyYHOT'O MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOLIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTHYeCKOM Hayku Kak c(epbl 4eJIOBEYECKOW NEesATENbHOCTH, 3TAaloB €€ pa3BUTHUS W 3HAYMMOCTH JJIS Pa3BUTHUA LHUBUJIM3AIMU; OBJIAaJCHHEM
A3BIKOM MaTEMaTHUKU U MaTeMaTHUYeCKOW KyJIbTYPOH Kak CPEeJCTBOM IIO3HAHMsI MUPA; TOTOBHOCTHIO OCYIIECTBIIATh MPOEKTHYIO U MCCIIEJOBATEIbCKYIO
JesTeIbHOCTh HHAUBUYAIIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTaHpe,I[MCTHBIe PE3yJIbTaTbl OCBOCHUA IIPOIrpaMMbI yqe6H0ro npeamMceTa «MaremaTnka» XapaKTEPU3YIOTCA OBJIAACHHUEM YHHBEPCAJIbHBIMU

NO3HABAMENbHBIMU OeUCMBUIMU, YHUBEPCAIbHIMU KOMMYHUKAMUBHBIMU OCUICMBUAMU, YHUBEPCANbHBIMU Pe2YIIMUSHIMU OeUCEUIMU.
1) Vhusepcanvhvie noznasamenvhsvle Oeticmsus, 0becneyusarom Gopmuposanue 6a306biX KOHUMUBHBIX NPOYECCO8 00YYaowuxcs (0ceoenue

Memo008 NOZHAHUS OKPYIHCAIOWe20 MUpA,; NpUMeHeHue 102U4eCKUx, UCCie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).
ba3zoBble mornueckue neMcTBuUs:

BBISIBJIATh W XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEeMAaTHUYeCKMX OOBEKTOB, IOHATUH, OTHOLICHUH MEXIy MOHATHIMU;
(opMyIMpOBATH ONpPEETICHUs TOHATUH; YCTAaHABIMBATh CYILIECTBEHHBIM NPU3HAK KiIaccu(UKaUK, OCHOBAHUS JUIsl 0000ILEH s U CpaBHEHUS,
KpUTEpUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh U NPeoOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE W OTPHUIATENIbHBIC, €IWHUYHbIC, YacCTHbIE U OOIIuE;
YCIIOBHBIE;

BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (paKTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX; IPEJIarath
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JIeJIaTh BBIBOJIBI C UCTIIOJIb30BaHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
IIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTeNIbCTBA MATEMaTHUECKUX YTBEPXAECHUH (IpsMble M OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTAIMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpPATh CHOCO0 perieHus ydyeOHOM 3amaur (CpaBHHBATh HECKOJIBKO BapHMAHTOB pEIICHHUs, BHIOMpaTh Hanbosee MOIXOAALINH ¢ yu&ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBrie nccaenoBaTeabCKre ASHCTBHUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENbCKUM HMHCTPYMEHT IO3HaHMs; (OpPMYyIUPOBaTh BOMPOCHL, (DUKCHPYIOIIME TNPOTUBOPEUNE,
npobieMy, yCTaHaBIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3HUIINIO0, MHEHHE;

MIPOBOAUTH CaMOCTOSITENIbHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEOBaHUE MO YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBbeKTa,
SIBJICHUSI, IPOIIECCa, BHIIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENILHO (popMynupoBaTh OOOOIIEHHS M BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOIO HAONIONEHUsS, MCCIEJOBAaHUS, OLEHUBATh
JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEAIIOIOKEHHS O €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:



BBISIBIIATH 1€(DUIIUTH MH()OPMAIIMH, JAHHBIX, HEOOXOAUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a4H;

BbIOMpaTh MH()OPMAIMIO M3 HCTOYHMKOB DPA3IUYHBIX THUIIOB, aHAJIU3UPOBATh, CHCTEMATU3MPOBATH M WHTEPIPETHPOBATH WH(POPMALHUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEIICTABIATE €€ B Pa3IMUHBIX (POPMaX, WILTIOCTPUPOBATH IPahUIECKH;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) Vnusepcanvhvle KOMMYHUKamMugHbwle 0eticmeusi, 00ecneuusarom chopmMuposanHoCns COYUAIbHbIX HABLIKOS 00YUAIOUUXCSL.
OO01eunue:

BOCIIpUHUMATbL U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LCIISIMU O6H.I€HI/I$I; SAICHO, TOYHO, 'PAaMOTHO BbIpAXXaTb CBOIO
TOUYKY 3p€HUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PELIECHUS 3aJa4l, KOMMEHTUPOBATh MOJIYyYCHHBIN pPE3yibTarT;

B X071€ 00CYX/IeHUs 3a/laBaTh BOIPOCHI 10 CYILECTBY OOCYXk/1aeMON TeMbl, IPOOJIEMBI, pellaeMOi 3a/1a4M, BbICKAa3bIBaTh UJIEH, HAlLlEJICHHBIE
Ha TMOUCK PEIIEHUs; COMOCTABIATh CBOU CYKICHMS C CYXJIEHUSAMM JAPYIMX YYaCTHHUKOB JMallora, oOHapy>KUBaTh Pa3Muue U CXOJCTBO
MO3UINI; B KOPPEKTHOH (hopme (popMyITnpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,

IPEJCTABIATh PE3YNbTaThl PEIICHUs 3aJjaud, HKCIEPUMEHTA, UCCIEI0BaHMsl, MPOEKTA; CAaMOCTOSTENbHO BBIOMPAaTh (OpPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 IPE3EHTALNUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHUYECTBO:

MIOHUMAaTh M HCIOJb30BaTh IMPEUMYIIECTBAa KOMAaHAHONW W HMHIMBUIYaJbHOW pabOThl NpU pelIeHMH Yy4eOHbIX 3a7ay; NMPUHUMATh LElb
COBMECTHOH JI€ATENIbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThl, paclpelessiTh BUABI pabOT, JOrOBApHBAThCS, OOCYXKIATh
IpoIecc U pe3yabTaT paboThl; 00001I1aTh MHEHHS HECKOIBKUX JIIO/IEH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHMs, 0OOMEH MHEHHI, «MO3TOBbIE IITYPMbI» U UHBIE); BBIIOIHATH CBOIO YacThb pabOTHI U
KOOP/AMHUPOBATh CBOM JEHCTBUS C JIPYT'MMHU YJ€HaMH KOMaHbl; OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMM MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) YHueepcanbele pecyjiimueHbole 0eﬁcm6u}z, obecneuusaiom qbopMupoeaHue CMbBICII06bLX YCMAHOBOK U IHCUZHEHHBIX HABBLIKOB IUHHOCMU.
CaMOOpFaHI/I3aHI/I${Z

COCTaBJIATH IUJIaH, aITOPUTM PEIICHUs 3aJlaud, BHIOMPATh CIIOCOO pelIeHus ¢ y4€TOM HMMEIOIIMXCS PECypCcoB M COOCTBEHHBIX BO3MOYKHOCTE,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMaLIUU.
CaMOKOHTpOIIB:

BJIa/IETh HaBbIKAMU TO3HABATENbHOM pe(IeKCUM KaK OCO3HAHHS COBEpLIAEMbIX JIEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa M pe3ysibTaTa pelIeH!s] MaTeMaTHYeCcKoU 3a/1aui;

MPEeBUJIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh NpPU PEIIEHUWU 3aJauld, BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, IaHHBIX, HAMJIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEN;

OLICHHUBATh COOTBETCTBUE PE3yNbTaTa LEIU U YCIOBUSAM, OOBSICHATH MPUUMHBI JOCTHKEHUS WM HEIOCTHKEHUS PEe3yIbTaTOB JNESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



OcBoenne yueOHOro Kypca «Anrebpa u Hadajla MaTeMAaTHYECKOTO aHAIM3a» Ha YPOBHE CPEAHET0 OO0IIero oOpa3oBaHus OKHO 00eCreunBaTh
AOCTHIXKCHUC CIICAYIOIHUX NPCIMCETHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB:

10 KJTACC

Yucsia 1 BbIYMCIEHUS

OnepupoBaTh NOHATUSAMU: PallMOHATILHOE U JEMCTBUTEIIBHOE YUCII0, OOBIKHOBEHHAS U JIeCATUYHAs! JPOOb, POLIEHTHI.

BeimonuaTe apupmeTryeckue onepannun ¢ paliioHaIbHBIMU U JI€HCTBUTENbHBIMU YUCIIAMHU.

BeImonHATE npuOIMKEHHBIE BBIYUCICHHUS, UCIIONB3YS IPABHIJIAa OKPYTIICHUS, JIeNIaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH.

OmnepupoBath MOHATUSMH: CTETIEHB C IIEJIBIM MOKa3aTeseM; cTaHAapTHas (hopMa 3aIiCH JEHCTBUTEILHOTO YHCIA, KOPEHb HATYypaJIbHON CTETICHH;
MCIOJIb30BaTh MOAXOAILYI0 (POPMY 3aIMCH ACHCTBUTEIbHBIX YMCEN I PELICHUs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJBHOIO YIJIa; MCIOJb30BaTh 3alUCh MPOU3BOJIBHOTO yIiia 4epe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKITHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHITUAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; LI€J0€, palMOHAJIbHOE, HUpPPalMOHAIBHOE YypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPaBHEHUE;

BrimonHATE ipeoOpa3oBaHysl TPHTOHOMETPHUYECKUX BBIPAKEHUH U PelIaTh TPUTOHOMETPUIECKHE YPaBHEHUSI.

BeImonHATE TpeoOpa3oBaHus LENbIX, PAMOHANBHBIX W UPPANMOHATIBHBIX BBIPAXCHWH W pelIaTb OCHOBHBIC THUIBI IENBIX, PAIlMOHAIBHBIX U
UppalMoHaAIbHBIX YPAaBHEHUH U HEPABEHCTB.

[TpuMeHATH ypaBHEHMs 1 HEpAaBEHCTBA JJIs pEIIEHUs] MaTeMaTHYeCKHX 33/1a4 U 3ajlad U3 pa3IMuHbIX 00JacTell HayKu U peajbHOM KU3HU.

MonenupoBaTh pealbHbIe CUTYAIlH Ha SI3BIKE ajreOphl, COCTABIATH BBHIPAKCHUsS, YPAaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 33/1a4M, UCCIIEAOBATH
MOCTPOEHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOpsl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh MOHATUSAMU: (PYHKIHS, CIOCOOBI 3a7jaHus (QYHKIIMU, O0JIACTh ONpPENIeeHUs] 1 MHOKECTBO 3HaueHU QyHKIMH, Tpaduk QyHKIUH,
B3aMMHO 0OpaTHbBIE (PYHKITHH.

OmnepupoBarh MOHATUSMH: YETHOCTD U HEYETHOCTD (DYHKIIMH, HYJIA (QYHKIIAHU, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUKN 1)1 pelieHus: ypaBHEHHI.

Ctpoutb 1 unTaTh rpaduKu JIMHEHHON QyHKIMH, KBaApaTUUHON (QYHKIIUHU, CTENIEHHON (DPYHKIIMHU C 1IEJIBIM ITOKa3aTelIeM.

Hcnonb3oBare rpadukn QyHKIUA A7 MCCIEI0BaHUS MPOLIECCOB M 3aBUCHUMOCTEH NpH PElICHUH 3a/ad M3 JPYruX Y4eOHBIX MpPEeAMETOB U
peanbHOM )KU3HHU; BBIpaKaTh (POPMyJIaMH 3aBUCUMOCTH MEX/Y BEJIMYMHAMHU.

Havana maTeMaTH4ecKoro aHajan3a

OmnepupoBaTh MOHATUSMHE: I1OCIEA0BATEIBLHOCTD, apu(hMETHUECKasi K TeOMETpUIEcKast IPOTrPecCuu.

OnepupoBaTh HOHATHUSAMH: OECKOHEYHO YOBIBAaIOIIAs TEOMETpUYECKas Mporpeccusi, CyMMma OECKOHEYHO YOBIBAIOLIEH TI'€OMETPHUECKOM
IIPOTrpeECCU.



3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosb30Barh CBOKCTBA NOCIEA0BATENBHOCTEN U POTPECCUI ISl PELIEHUS PEaTIbHBIX 3a7a4 IMPUKIIAJHOIO XapaKTepa.

MHokecTBa M JTIOTUKA

OnepupoBath MOHATHSAMH: MHOXECTBO, ONE€pAIlH HaJ] MHOXKECTBAMH.

Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIH ammapar Ui OMHCAHUS PeallbHbIX MPOIECCOB U SIBJICHUM, IPU PELICHUU 33134 U3 JAPYTUX YU4eOHBIX
MPEAMETOB.

OnepupoBatrh NOHATHAMU: OIIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJTACC

Yucsa v BbIYUCIEHUSA

OnepupoBarh MOHATUSMHU: HATypaldbHOE, 1IEJI0€ YUCIIO0; UCIOJIb30BaTh MPU3HAKU JETUMOCTH LEJIbIX YUCEN, PAa3j0KEHHUE YMCIa Ha MPOCThIE
MHOXHUTENH JIJISl PELICHU 3a4au.

OnepupoBarh MOHATUEM: CTEIIEHD C PALlMOHAILHBIM [T0KA3aTEJIEM.

OnepupoBarh MOHATHAMHE: JIOTApU(PM YHCIIA, JECITHIHBIC U HATYPATbHBIC JIOTaPH(MBIL.

YpaBHeHNsI 1 HEPABEHCTBA

[TpuMeHsTh CBOMCTBA CTETEHU /ISl MPEOoOPa30BaHMsI BBEIPAXKEHH; OTIEpUPOBAThH MOHATUSMU: MMOKA3aTeIbHOE YPaBHEHHE U HEPABEHCTBO; PellaTh
OCHOBHBI€ THUIIBI TTOKA3aTEIbHBIX YPaBHEHUN U HEPABEHCTB.

BrinonasaTe mpeoOpa3zoBaHus BeIpAKEHUH, COEPKAIIUX JOrapu(MBbl; OTIEPUPOBATH MOHATHSIMU: JorapuMUIECKOe ypaBHEHUE U HEPABEHCTRO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMUUECKUX YPABHEHHUM U HEPABEHCTB.

Haxoautsb penieHust mpocTennX TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUW W €€ pelIeHue; HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX YpPAaBHEHHM [JIsl pPEIICHUS
MPaKTUYECKHX 3a]1a4.

Haxoautsb pemieHust mpocTeUIINX CUCTEM U COBOKYITHOCTEN pallMOHAJIBHBIX YPaBHEHHI 1 HEPABEHCTB.

MonenupoBaTh peanbHbIE CUTYaIlMH Ha SI3BbIKE aireOpbl, COCTABISATh BHIPAKCHHsSI, YPaBHEHUs, HEPABEHCTBA U CHCTEMBI 1O YCJIOBHUIO 33/1a4H,
UCCIIeIOBATh MOCTPOSHHBIE MOJIENN C UCTIOJIh30BAHUEM alllapaTa aareOpshl.

DyHKIUHN U TPaQUKH

OnepupoBarh MOHATUSAMH: TEpUOAUYECKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, TOYKH 3KCTpeMyMa (YHKIIMH, HauOoJblee U
HauMEHbIIIee 3HaUeHUS PYHKIIMHA Ha TPOMEXKYTKE; UCMOIB30BaTh UX ISl UCCIEeNOBaHUS (DYHKIINH, 3aIaHHON rpaduKoMm.

OnepupoBarTh MOHATUSAMU: TPaPUKU MMOKA3aTEIBHOU, Jorapu(PMUIecKoi U TPUTOHOMETPHUECKUX (DYHKIUHN; H300pakaTh UX Ha KOOPAMHATHOM
IIJIOCKOCTH M UCTOJIb30BATh JIJISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM IUIOCKOCTH TpauKy TMHEHHBIX YPAaBHEHUH M UCTIOIB30BaTh UX IS PEIICHUS CHCTEMBI JINHEWHBIX YPaBHCHUM.

Hcnons3oBatk rpaduku GyHKIUN A1 UCCIIETOBAHMS MPOIIECCOB M 3aBUCUMOCTEH U3 APYTUX YIEOHBIX JUCIUILTUH.

Havana maTeMaTH4ecKoro aHajam3a



OnepupoBarh MOHATUSAMU: HENPEPbIBHAS (PYHKIINS; MPOU3BOAHAS (PYHKIIUU; UCIIOJIb30BATh FTEOMETPUUECKUN U (PU3NUECKHI CMBICT TPOU3BOIHOM
JUIS pellleHus 3aau.

HaxoauTes mpou3BOHBIE 3I€MEHTAPHBIX (DYHKIIHIA, BEIYUCISATH IPOU3BOAHBIE CYyMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO ISl HCCIEAOBaHHUS (PYHKIMM Ha MOHOTOHHOCTh M O3KCTPEMYMBbI, NMPUMEHSTH PE3yIbTaThl HCCIEAOBAHUS K
MIOCTPOCHUIO TPaPHUKOB.

Hcnonb30BaTh MPOM3BOIHYIO JUIsl HAXOKIEHHUS HAWTYYIIEro PEIIEHUs B IPUKJIAIHbIX, B TOM YHCIIE COLMAIbHO-9KOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBarh MOHATUSAMHE: IIEpBOOOpa3HAst U HHTETPaJl; TOHUMATh T€OMETPHUSCKUH U (PU3NYECKUI CMBICI MHTErpaa.

Haxoauts nepBooOpasHbie 37ieMEeHTapHbIX (PYHKUINN; BEIYUCIATH HHTErpai no popmyne Heiorona—Jleitbnuna.

Pemarp npukiaaHble 3a1a4u, B TOM YKCIE COIMATIBHO-DPKOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa, CpeACTBAMH MaTEMaTHYECKOT0 aHAIHM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
MHo>kecTBa palluOHANBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHabHbIC 14 1 bubmmorexa [IOK
A A https://m.edso0.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bubnmnoreka HOK
MOKa3aTeseM https://m.edso0o.ru/1568aba3
3 ApudmeTnieckuiit KopeHb N—0i CTEIeHH. 18 1 bubnuorexa [HOK
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA https://m.edso0.ru/1568aba3
Dopmyisl
4 TpuroHoMeTpuu. TpuroHomeTpuyeckue 22 1 bubmorexa HOK
P R P https://m.eds00.ru/1568aba3
ypaBHEHUS
) [TocnenoBaTeTbHOCTH U IPOTPECCUH 5 bubmorexa LHOK
A poTP https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aus 3 1 bubnmnorexka HOK
3HaHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/m MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchI
CreneHp ¢ palioHAILHBIM TIOKa3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa LHOK
YHEIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHSI.
2 HorapniMquCKHe Q)yaBIfIleHI/I}I u 12 bubmorexa LHOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuveckne GyHKIUU U UX
3 r paq)I/IKI/I T iFOHOMequqecIjme 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoteka [IOK
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/f11cdafd
5 HuTterpan u ero npuMeHeHUs 9 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
. bubmmorexa [JOK
6 Cucremst ypasHeHuit 12 L https://m.edsoo.ru/f11c4afd
7 HatypanbHble u 1esble yrcia 6 bubmorexa [TOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL but6mmoreka [IOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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