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MNOACHUTEJIBbHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHKuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIUHUS «MHOKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MATEpUal Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
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 IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

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

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHoOxkecTBamH. Jluarpammel Jitnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPKAIIUX CTENEHH C PAMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  Qynkuuu. [IpoMexyTkKm  MOHOTOHHOCTHU
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7S peLICHUs] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie GpyHKIMH. MeTO HHTEPBAIOB ISl PEIICHHUS HEPABEHCTB.

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

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

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



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘I€6HOF0 npeamMeTa «Maremartuka» JOJIDKHO o0ecIeynBaTh AJOCTHKCHHUC Ha YPOBHC CPCOHCIO 06HI€FO
O6p&30BaHI/IH CICAYIOMHNX JUIHOCTHBIX, MCTAIIPCIAMCTHBIX U ITPCIAMCTHBIX 06pa30BaTeJ'II>HBIX PE3YIILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl Y4€OHOTO TIpeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO 4JIEHA POCCHUIICKOTO
o0111ecTBa, MPEICTABIEHNEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKITMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHHM, IPOLIETYP
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HUHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYECHUEM.

[TatproTHyeCKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO POCCHUICKON TPaXJAHCKONW HWICHTUYHOCTH, YBAXKEHUS K TMPOIUIOMY ¢  HACTOSIIEMY
POCCHUMCKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOLICHUEM K JOCTHMKEHUSM POCCUMCKUX MATEMATUKOB WU POCCUUCKOU
MaTeMaTUYECKOMN IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHS, CBSI3AHHOTO C MPAKTUYECKUM NPUMEHEHHUEM JOCTHKECHHM HAYKH WM JIESITEIbHOCTBIO YYEHOIO;
OCO3HaHMEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONYMBOIO OYAYILIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajad,
pELICHUH, PACCYKACHHM; BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3omacHoro obpasza
KU3HHU, OTBETCTBEHHOTO OTHOUIIEHHUS K CBOEMY 370pPOBbIO (30pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEXHUM 3aHATUA U



OTIbIXa, peryispHas ¢u3NYecKass AaKTHUBHOCTH); (PU3NYECKOTO COBEPILICHCTBOBAHMS, IMPH 3aHATUAX CIIOPTUBHO-
03J0POBUTEINBHOU JEATEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYJ0JIIO0US; HHTEPECOM K Pa3InYHbIM cepaM MpodeccrnoHalIbHOMN
JESTEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM U €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIN BbIOOp Oymyiein
npodeccuu W peann30BbIBaTh COOCTBEHHBIC XU3HEHHBIC IJIAHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTEMaTHUYECKOMY
00pa3oBaHMI0 UM CaMOOOPa30BaHMIO HAa MPOTSKEHUU BCEWU KU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYAacTHIO B PELICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIbHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSIHUE IPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHMEM TJI00AJIBbHOIO XapakTepa JSKOJIOIMYECKHX IpoOseM;
OpUEHTAllMe Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHUM [UIs pelieHus 3aJad B O0JIACTH OKpPYXKAIoWIed Cpelbl,
IIJJAHUPOBAHHUS IIOCTYIIKOB Y OLIEHKU MX BO3MOXHBIX IOCIIEACTBUM I OKPYKAIOIIEH CPEIBI.

[{eHHOCTH HAYYHOTI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAyKu U
OOILIECTBEHHON MPAKTHKW, MMOHMMAaHUEM MaTEMaTUYECKOM HayKH KakK c(epbl YeIOBEUECKOW JESTEeIbHOCTH, 3TAloB €€
Pa3BUTHS ¥ 3HAYMMOCTH ISl PA3BUTHs LUBWIN3ALNN; OBIAJACHUEM SI3bIKOM MAaTEMATHKA M MAaT€MATUYECKOM KYJIBTYpPOM
KaK CpEACTBOM IIO3HAHMS MHpPA; T'OTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYXO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHIVBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yNbTaTbl OCBOEHHUS MNPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTepHU3YHOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHbIMU OeUCMBUSIMU,
VHUBEPCATIbHBIMU PERYTISIMUGHBIMU OCUCMBUSIMU.



1) YVuusepcanvuvie noznasamenwvhole oelicmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 MNOZHAHUS OKPYHCaArowe20 Mupa; NpUMeHeHue JN0SUYECKUX, UCCIe008amenbCKUX
onepayuil, ymeHnuil pabomams ¢ uHgopmayueti).

ba3oBbie IorM4ecKre NEUCTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbBIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHSATUM, OTHOLIEHUI
MEXIy TOHATUSAMHU; (GOPMYIUPOBATh OMNPEICICHUs TOHATHM;, YCTAaHABIMBATH CYLICCTBEHHBIA MpPU3HAK
KJ1accu(uKanuu, OCHOBaHUS JIJIsl 0000ILEHUS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh W NPEOOpPA30BbIBATh CYXACHMS: YTBEPAUTENbHbIE M  OTPHULATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHUSX; MIPEAJIaraTh KpUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIL;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHH,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

IIPOBOJUTH CaMOCTOATENIBHO JI0KA3aTENIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHHU (IpsIMble W OT IPOTHUBHOIO),
BBICTPAMBAaTh apryMEHTAIMIO, TPUBOJIUTh TPUMEPHI U1 KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CYKIEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMs, BRIOUpaTh HauboJsee
HOJXOJAIIMM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrbIe ucciienoBarenbCKue IEUCTBUA:

UCIIOJIb30BaTh  BOIPOCHl KAk MCCIEHOBATENbCKUNA HMHCTPYMEHT TMO3HAHUA;, (OPMYIHPOBATH  BOIMPOCHI,
buKcupylolMe MpOTUBOpPEYHE, MNpoOJieMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHUE O YCTAHOBJICHHIO OCOOCHHOCTEM
MaTEMaTU4YeCKOTO0 OOBEKTa, SIBJICHHS, MPOIIECCA, BBISBICHHIO 3aBUCUMOCTEH MEXKIy OOBEKTaMH, SBJICHUSMU,
MIPOLIECCAMU;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJALI 1O pe3yJbTaTaM MNPOBEAEHHOTO HAOIIOACHUS,
UCCIIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOIIEHHUI;



MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, 4 TAKXKE BBIJIBUTAThH MPEANOI0KEHUSI O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

BBISIBIIATD Je(hUIIUTHI HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOMPOC U JIJISl PEIICHUs 3a/1a4K;
BBIOMpAaTh WHGOPMAIMI0O U3 UCTOYHUKOB pA3JIMYHBIX THUIOB, aHAJU3UPOBATh, CHUCTEMATHU3UPOBATh U
UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYPHUPOBATHh HH(POPMALIKIO, IPEACTABIAT €€ B pa3IMUHbIX (POopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh Ha1E)KHOCTh MH(OPMALIUK IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvle KoOMMyHUKamueHble Oelicmeus, 00eCnevusaiom CcoOpMUpOBaHHOCMb COYUALbHbIX HABLIKOG
o0byuaruuxcs.
OO1enue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCJIOBUSIMU U LEISIMU OOLIEHUS; SICHO, TOYHO,
I'PAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IIMCbMEHHBIX TEKCTAX, 1aBaTh MTOSCHEHUS 110 XO4Y PELICHUs
3a/1a4d, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

B XoA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCY>KIAaeMOl TeMbl, MpOOJIEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBATh WJECH, HAILICJICHHBIE HA MOWCK PEMIEHUS; COIMOCTABIATh CBOM CYXKICHHS C CYXICHUAMH NPYTHX
YYAaCTHHKOB JlMajiora, OOHapy»XuBaTh Pa3IMuhe€ M CXOJCTBO MO3UIMUH; B KOPPEKTHOH (opme (popMynrpoBath
pa3HOTIIACHsl, CBOU BO3PAXKEHU,

IPEJCTaBIISTh Pe3yIbTaThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEJOBAHMS, IPOEKTa; CAMOCTOSATEIHHO BHIOMPATH
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CoTpyaHUYECTBO:

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIWBUIYAIIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/1a4; MPUHUMATh I1eJb COBMECTHOH JEATEILHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOH paboTHI,
pacmpenensiaTh BUABI padOT, JTOTOBapUBATHCH, OOCYX AaTh MPOILECC M PE3yabTar pabOThl, 0000mMAaTh MHEHUS
HECKOJIbKUX JIFOICH;



e YYAaCTBOBATh B TPYMIOBHIX ¢opMax paboOThl (0OCYKIeHWsS, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» W HHBIC);
BBITIOJTHSATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMU YICHAMU KOMAaH/Ibl; OLICHUBATH
KaueCTBO CBOETO BKJIAaJIa B OOIIHIA MTPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vhusepcanvhvie pecyisamuenble oelicmaus, 006ecneuusarom Gopmupo8aHue CMulC08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOB TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IUIaH, AITOPUTM pPEIICHUs 3aJlauyd, BBIOMpaTh CHOCOO PEIICHUS C YYETOM HMEIOIIUMXCS PECYypCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(opMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I103HABATEIBHOU pe(dIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIbHBIX
IPOLIECCOB, UX pPE3yJbTaTOB; BIAJAETh CIHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS NpolLecca W pe3yJbTara
pelIeHUs] MaTEeMaTUUECKOM 3a/1auu;

e MPEIBUAETH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH IPH PEILICHUH 33]]a4l, BHOCUTh KOPPEKTUBBI B I€SITEIIbHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHSATh MPUUYUHBI JOCTUKEHUS WU HEJOCTUKEHUS
pe3yJbTaTOB JECSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «AsreOpa W Hayajlla MaTeMaTUYeCKOTO aHajn3a» Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMs TOJDKHO 00€CTIeUnBaTh TOCTIXKEHHE CIICTYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIhTATOB:

10 KVIACC

YucJia 1 BLIYUCJICHUSA
OnepupoBaTh TMOHATUSAMHU: pPaAIMOHATBLHOE M JICUCTBUTENIBHOE YHCIIO, OOBIKHOBEHHAsT M JECATHYHAS JpOOb,
IIPOLICHTBHI.



BrimonHsITh apudmeTHaeckue oneparuy ¢ paiuoHaIbHBIMU U IEHCTBUTEILHBIMU YHCIIAMH.

BrITTOTHITE TPUOIMKEHHBIC BEIYUCIICHUS, UCTIOIB3YS MPAaBWIa OKPYTICHUS, IeJaTh PUKUIKY U OLICHKY pe3yJbTaTa
BBIYHCIICHUMU.

OnepupoBaTh MOHATUSIMU: CTENEHb C ILIENBIM MOKa3aTeiaeM; CTaHaapTHas ¢opMa 3amucHu JEeHCTBUTEILHOTO YHCIa,
KOpPEHb HaTypaJbHOM CTENEHM; HCIOJIb30BATh MOAXOIAIIYI0 (OPMY 3alHUCH JIEUCTBUTENBHBIX YWCET MJIs PEIICHUS
MPAKTUYECKUX 3aJ1ad U MPEJCTABICHUS JaHHBIX.

OmneprpoBaTh MOHATHAMH: CHHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO yIila; UCHOIB30BaTh 3alMCh MPOU3BOIHLHOTO
yria yepe3 o0paTHble TPUTOHOMETPUYECKHUE (PYHKITUH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TMOHATUSAMU: TOXKIACCTBO, YpaBHEHUE, HEPABEHCTBO; II€J0€, pAIMOHAIBLHOE, HPpaAIMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE ypaBHEHHUE;

BrITtoTHSITE MpeoOpa3oBaHus TPUTOHOMETPUIECKUX BBIPAKCHUN U PEIIaTh TPUTOHOMETPUYECCKUE YPAaBHCHHUS.

BrimonHATh peoOpa3oBaHus 1ENbIX, PAIMOHAIBHBIX M UPPAIIMOHAIBHBIX BBIPAXKCHUN M peniaTh OCHOBHBIE THIIBI
HEJBIX, PAlMOHATBHBIX U UPPAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JIJIsl PEIICHHUSI MATEMaTHIECKUX 3a/1ad M 3a/1a4 U3 Pa3InIHBIX 00I1acTeil HayKu
Y PEAIbHOM KU3HU.

MogenupoBaTh peajbHbIE CHUTyallud Ha sI3bIKE alreOphl, COCTABISATH BBIPAKEHUS, YpaBHEHUS, HEPaBEHCTBA IIO
YCIIOBUIO 33J]a4M, UCCIEA0BATh MOCTPOCHHBIE MOJICNIM C UCIIOJIb30BAaHUEM armapara aareOpsl.

DYyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATUAMHU: (QYHKIUS, CTIOCOOBI 3aaHusl (PYHKIIMH, O0JAaCTh ONMPEACTCHUS U MHOXKECTBO 3HAYCHHIA
byHkuuu, rpaguk GyHKIMKU, B3AMMHO 0OpaTHbIE (PYHKITUH.

OnepupoBath MOHATUAMU: YETHOCTh M HEUETHOCTh QYHKIIUU, HYJIU QYHKIINH, MPOMEXKYTKH 3HAKOITOCTOSTHCTRBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelIeHrs YpaBHEHUH.

Crpouth W uuTaTh TpaduKku JIUHEWHOW (QYHKIIMU, KBaIpaTUYHOW (YHKIWU, CTETCHHOW (YHKIMH C IIEJIBIM
MOKa3aTelIeM.

Hcnonb3oBath rpaduku GyHKUMNA AJI1 UCCIECIOBAHUS MPOIECCOB U 3aBUCUMOCTEHN MPHU PEIIeHUH 3a/lay U3 APYTHUX
y4eOHBIX MMPEAMETOB M PEaTbHON KU3HU; BRIPAXKATh (POPMySIaMH 3aBUCHMOCTH MEXKITY BETUIHMHAMMU.



Havana maTeMaTH4eCKOro aHaJIu3a

OmneprpoBaTh MOHIATUSIMH: MTOCIEIOBATEIFHOCTD, apu(PMeTHUYECKaAsI U TEOMETPUUECKasi MPOTPECCHH.

OmneprpoBaTh NOHATUAMU: OECKOHEYHO YOBIBAIOIIasi TeOMETpUUYECKasi MPOTrpeccusi, CyMMa OECKOHEUHO yObIBaromei
Ire€OMETPUYECKON IPOTPECCUMN.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA IOCIEAOBATEIBHOCTEM W IMPOTPECCHM JUIA PELICHHsS] PEANBbHBIX 3aAad IPUKIAJHOTO
Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOYKECTBO, OIEpallMy HaJ MHOKECTBAMHU.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl OMCaHUs PEajbHbIX IPOLECCOB U SBJICHUN, IPU PEIICHUN
3aJ1a4y U3 APYyruX y4eOHbIX IPEAMETOB.

OnepupoBaTh MOHATUSMU: ONPENEIECHUE, TEOPEMA, CIEICTBHE, JOKA3ATEIbCTRO.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue pasjaeioB u TeM (uudposrie)
Kourpoabubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
MHoxecTBa palluOHAJIBHBIX U
1 €MCTBUTEIBHBIX YKCeN. PalnoHabHbIE 14 1 bubmmorexa [IOK
A el https://m.edso0.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiun U rpapuki. CTeneHs ¢ HeabiM 5 bubmuoreka [JOK
MOKa3aTejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0il CTETICHHU. 18 1 bubmuoreka [IOK
NppanuoHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edso0.ru/1568aba3



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

Dopmysl

bubnunorexa LIOK

TpUroHoMeTpuu. TpuroHoMeTpuyecKue 22 https://m.edsoo.ru/1568aba3
ypaBHECHUS
IlocnenoBaTeIbHOCTH U IPOrPECCUH 5 bubmorexa [IOK
A POrp https://m.edsoo.ru/1568aba3
[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 3 bubnunoreka LIOK
3HAHUU https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
MHo0ecTBO, Onepaluy Haj
1 MHOK€eCTBaMU. /[rnarpaMmsl 1 2.09 bubmorexa [JOK
. ' P ' https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JICCSITUYHBIC 1 4.09 bubnuoreka [{OK
IpoOH, MPOLIEHTHI, OECKOHEYHbBIE ' https://m.edsoo.ru/be888093
MEPUOIUUECKHIE IPOOH
Apudmernueckre onepanum ¢
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 9.09 bubmmoteka IIOK
peoOpa3oBaHusl YHUCIOBBIX ' https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 1 11.09 bu6muoreka [JOK
pasaMYHBIX OTpaciiel 3HAHUN U ' https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeii U MPOIIEHTOB
5 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 1 16.09 bubmuoreka [JOK
Pa3JIMYHBIX OTPACIIE 3HAHUHN U ' https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU
6 JlericTBUTEIBbHBIC YHCTIA. 1 18.09 bubnuoreka [JOK

PanmonansHbIE ¥ HppaliOHATIbHBIC

https://m.edsoo.ru/2f36a36f
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qucia

ApudmeTnueckue onepanuu c

bub6nmoreka [IOK

7 23.09
NENCTBUTENbHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpuGm>xEHHBIC BEIYMCIICHHUS],
8 IIpaBUjIa OKPVYIJICHU, IIPUKUIKA U 25.09 Bubmorexa HOK
p pyr - TIPHKHA . ) https://m.edsoo.ru/ch723fhd
OIICHKA PE3yJIbTaTa BBIYNCICHUHN
9 ToxkecTBa ¥ TOXKIESCTBCHHEIC 30.09 bubnunoreka LIOK
npeoOpa3oBaHus ' https://m.edsoo.ru/3a23ac15
bubnunoreka LIOK
10 Vpasuenue, kope aBHE 2.10
PABHEHIE, KOPCHb YpaBHCHHA https://m.edsoo.ru/11ac68be
bubnunoreka LIOK
11 HepaBeHcTBO, penenne HepaBeHCTBA 14.10
PABEHCTBO, PELICHHE HEPanercTs https://m.eds00.ru/50bdf26d
bubmmoreka IIOK
12 M 16.10
CTON HHTCpBATOB https://m.edso0.ru/775f5d99
Pemenue nensix u qpo6HO-
13 allOHAIbHEIX YPaBHEHUH U 21.10 Bubmaorexa IIOK
patl yp ) https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTposnbHas pabora no teme
"MHOKeCTBa pallMOHATIBHBIX U
14 €I CTBUTENbHBIX YHCET 23.10 BrbmroTexa [IOK
a : ) https://m.eds00.ru/1914a389
PannonaneHble ypaBHEHUS U
HEpaBEHCTB"
DyHKIHA, cIOCOObI 3aIaHus
15 Q)YHK nu. BzauMHo 06)I aTHBIE 28.10 bubmorexa I[JOK
YHKIHH. P ) https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTe
pacuk yHiLL N bubmuorexa [{OK
16 OTIpeIeTICHUSI 1 MHOYKECTBO 3HAYCHHI 30.10

dbyakuun. Hynmu ¢yHKImn.

https://m.edso0.ru/763e75ee
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[IpomexxyTKH 3HaKOTOCTOSTHCTBA

bu6nuoreka [IOK
17 YéETHble U HEUETHBIE KLU 4.11
Pynicu https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeTIbIM [T0Ka3aTEIEM.
18 CrannaprHas ¢opMa 3aricu 6.11 bubmorexa HOK
anaap P ' https://m.eds00.ru/66446d3e
JeMCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue noaxozsiei hopMbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS 11.11 bu6nmorexa LIOK
pELICHHS TPAKTUYECKHUX 3a1ad U ' https://m.edsoo.ru/6eadc6f1
MIPEIICTABICHUS TaHHBIX
Crenennas KIIMSI C HATypaJIbHbIM
20 Y LIEIIBIM no?()Z:aTeneM Eé ?}zoﬁcma u 13.11 bubmorexa LHOK
t ' ' https://m.edso0.ru/3f25a047
rpaduk
21 Apudmerndeckuit KOpeHb 55 11 bubmmnoreka HOK
HaTypaJbHOMN CTEIIEHU ' https://m.edsoo.ru/d82c36d4
29 ApudmeTnueckuii KopeHb 711 bubmuoteka [IOK
HaTypaJbHOMN CTENEHH ' https://m.edsoo.ru/fe7fc4db
93 CaoticTBa apu(PMETUYECKOTO KOPHS 512 bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU ' https://m.edsoo.ru/d0f0b260
24 CaotlicTBa apu(PMETUUECKOTO KOPHS 4.1 bubnuotexa [JOK
HATYpaJIbHOM CTEIEHU ' https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS 9.1 bubmmoreka [JOK
HaTypaJbHOMN CTENEHH ' https://m.edso0.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKkuMu 1112 bubmuoreka [IOK
KOPHSIMU N—OU CTEIEHU ' https://m.edso00.ru/54b815c5
97 HeticTBus ¢ apuMeTHISCKUMU 16.19 bubmuoreka [IOK
KOPHSIMH N—O0if CTETIeHN ' https://m.edsoo.ru/83105a0e
28 HeticTBus ¢ apuMeTHISCKUMU 18.12 bubnuoreka [JOK
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KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUCCKUMU 23.12 bubnmnoreka HOK
KOPHSIMH N—OU CTEIIEHU https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupMeTHUECKUMHU 25 12 bubmmoreka [JOK
KOpHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5ada51
31 Pemenune nppannoHanbHbIX 13.01 Bu6muotexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7
32 Penrenune nppanmoHanbHbBIX 15.01 bubanorexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fead
33 Pemienne nppanmoHaibHbIX 20.01 bubmmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX 22.01 bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHanbHbIX 27,01 bubmuoteka [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa u rpaduk KOpHs N-0if 59.01 bubmmnoreka HOK
CTENEHU https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa u rpaduk KOpHs N-0i 3.02 bubnnorexa [JOK
CTENEHU https://m.eds00.ru/5f29b9b5
KonTtponbHas pabora o Teme
38 "ApupmeTrrueckuii KopeHb N—oif 5 02 bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edso00.ru/f13af630
YpaBHEHUS U HEPaBEHCTBA"
39 CuHyc, KOCUHYC M TAaHT€HC YUCIOBOTO 10.02 bubmmoreka [JOK
aprymeHra https://m.eds00.ru/5f605ed0
40 CuHyC, KOCHHYC U TAaHT€HC YUCIOBOTO 12.02 bu6muoreka [IOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCHUHYC, apKKOCHHYC U apKTAHTE€HC 24.02 bubnuorexa [JOK
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YHUCJIOBOT'0 apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bub6nmoreka [IOK

42 26.02
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: HFOHOMeE yI/I‘IeCKI/IX 3.03 bubmmorexa [JOK
pe _ R p ' https://m.edsoo.ru/6df195a0
GyHKIMI 4MCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
44 0111) e eJ‘IeHI/Iep HrOHOMeIT)queCKI/IX 5.03 bubmorexa OK
PEACTEHIE TP P ' https://m.eds00.ru/6b61c578
(GyHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE 10.03 bubnnoreka [JOK
(Gopmybl ' https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUUYECKUE bubanorexa [JOK
46 12.03
bopmybt https://m.edsoo.ru/fcdd2a2e
OCHOBHBIE TPUTOHOMETPUYECKUE bubmmnoreka HOK
47 17.03
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE 1903 bubnnorexa [JOK
(hopmyIIbl ' https://m.eds00.ru/12d1413c
49 [TpeoGpa3oBanue 24.03 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edsoo.ru/e248c5fc
50 [Tpeobpa3zoBanue 26.03 bu6muoreka [JOK
TPUTOHOMETPUUECKUX BBIPAKEHUN ' https://m.edso00.ru/09ba5b3d
51 [Tpeo6pa3zoBanue 31.03 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUMN ' https://m.edsoo.ru/1f4655da
52 ITpeobOpazoBanue 2.04 bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edso0o.ru/76ce9958
53 [IpeoOpazoBanue 14.04 bu6muoreka [IOK
TPUTOHOMETPUYECKUX BBIPAXKEHUN ' https://m.edso00.ru/8fa598b5
54 Pemenne TpuroHoMeTpHUECKIX 16.04 bubnuorexa [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5

ypaBHEHUI https://m.edsoo.ru/6baefe19
55 PelieHue TpuroHOMETPUYECKUX 21.04 bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
56 Pemenne TpUroHoMeTpHUYECKUX 23.04 bubmmoreka [JOK
ypaBHEHUH https://m.edso00.ru/65a0f2d0
57 Pemenne TpuroHoMeTpuuecKux 58.04 Bu6muotexa [JOK
ypaBHEHUI https://m.edso0.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKHUX 30.04 bubanorexa [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX 5 05 bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O606menne o TemaM "OCHOBHBIE
TPUTOHOMETPHYECKHUE (HOPMYIIBI. Bu6morexa [[OK
60 Tpuronomerpudeckue 7.05
. https://m.edsoo.ru/ae44ac4c
ypaBHeHus'"/Bceepoccuiickas
npoBepoyHas paboTa
KonTposnbnas pabora no teme
"®opMyITbl TPUTOHOMETPHH.
61 TpHEOHYOMe:;/meCKI/Ie v 12.05 bubmorexa [IOK
. https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bceepoccuiickas
npoBepoyHas paboTa
ApudmeTrnueckast U reoMeTpuYecKas
62 nporpeccuu. Mcnonp3oBanue 14.05 bu6muoreka [JOK
MPOTPECCHUU JJISI PELICHUS PEATIbHBIX https://m.edso00.ru/d36669f8
3a/1a4 MPUKIIAJTHOTO XapaKkTepa
beckoneuHno yObIBarommas
63 reomeTpuueckas nporpeccus. Cymma 19.05 bubmorexa [JOK

OECKOHEYHO YOBIBArOIICH

https://m.edsoo.ru/1cbf72bl
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FEOMETPUUECKOMN IPOTrPECCUU

bu6nuoreka [IOK
4 (0] 1 21.05
6 OpMYJIa CIIOKHBIX HPOLEHTOB https://m.eds00.ru/538fc437
bu6nunorexa LIOK
(0] 1 26.05
65 OpMYyJIa CJIOKHBIX IIPOLICHTOB https://m.edsoo.ru/c2627eca
O0001enne, cucreMaTH3ausg 3SHAHUH
66 3a Kypc ajiireOpsl U Haval 1 bubmorexa IOK
My p https://m.edsoo.ru/33e6629¢
MareMaTuueckoro aHanmsa 10 kimacca
bubnunoreka LIOK
7 " 1 26.05
6 TOroBas KOHTPOIbHAs paboTa https://m.edsoo.ru/188bbf6c
O0001enne, cucreMaTH3amus 3SHAaHUH
68 3a Kypc ajiireOpel U Haval 1 bubmorexa LHOK
My p https://m.edsoo.ru/49f1b827
MareMaTuueckoro aHanmsa 10 xmacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

https://uchi.ru/
https://resh.edu.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru/

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

https://uchi.ru/
https://resh.edu.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://uchi.ru/
https://resh.edu.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://ege.sdamgia.ru/
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