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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO AaHAIHU3a»
0azoBoro ypoBHs st obydatonuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeNFHOIO CTaHAApTa CpeaHero odmiero oOpa3oBaHUs, C YUETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaguIMid pOocCUiicKoro oOpa3oBanus. Peamm3anusi mporpaMMbl 00eCHICUMBACT OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHWAMHU, COCTABJIAIOIIMMH OCHOBY JIsI CAMOPA3BUTHA W HCHOPCPBIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIhTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajla MareMaTH4YECKOrO aHalIM3a» SBIIAETCS OJHUM M3 Hauboiiee
3HAYUMBIX B MpOrpamMMme CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4eHHsS] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIIJIEHUE Y4Yalluxcsi Ha YpOBHE,
HE0OXO0IMMOM JUIsl OCBOCHHSI KypCOB MH(POPMATHKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca y4aliuecs OBJa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTU4ECKOro aHAJIN3a 3aKJIabIBA€T OCHOBY JUISl YCIIEHUIHOIO
OBJIAZICHUS 3aKOHAaMM (U3UKU, XHUMUHM, OHOJOTHM, TIOHMMAaHUS OCHOBHBIX TEHICHLUHN
HSKOHOMHKHU U OOIIECTBEHHOMN >KN3HH, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh X B MOBCEIHEBHOM XKM3HU. B Toxe
BpeMsl OBJIaZiIcHUE aOCTPAaKTHBIMU U JIOTUYECKH CTPOTMMM MAaT€MaTHYECKUMHU KOHCTPYKLUSAMU
pa3sBUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00O0OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHHE M aHAJIOTUIO, (OpPMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIlUIeHHE. B Xoze n3ydeHus anreOpel U Hayall MaTeMaTHUYeCKOIo
aHajuM3a B CTaplleil MIKOJie ydyallMecs MOJy4aroT HOBBIM ONBIT pEIIeHUs MPHUKIAIHBIX 3a7ad,
CaMOCTOSTEJIBHOTO ~ IIOCTPOCHUS ~ MaTeMaTHYeCKMX MOJENEeH pealbHbIX CUTyaluid u
UHTEpIpPETallMd TOJIYYEHHBIX pPELICHUM, 3HAaKOMATCA C I[pUMepaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MpUpOJE, HayKe M B HCKYCCTBE, C BBLIAIOLIMMHUCA MaTEeMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENIbHBIM MOTEHLHMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbIIl MaTepuall, ciocOOCTBYIOLIUN (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak M dYepe3 crneuupuKy YydyeOHOHW JeATeNbHOCTH, TpeOyromel caMOCTOsTEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHONW KOHIIEHTpallMM BHUMAHUS M OTBETCTBEHHOCTH 34
MIOJIyYEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HauvalaM MaTeMaTHYEeCKOrO aHalu3a JIeKUT
JeATeIbHOCTHBIM MPUHLUI 00yYeHUsI.

CrpykTypa Kypca «AnreOpa u Hadyajaa MaTeMaTUYeCKOr0 aHAJIN3ay BKIIIOYAET CIIEIYIOLIHe
cojJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbruucieHus», «OyHKuMH U Tpadukuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama mareMarnueckoro aHanusa», «MHOXKeCTBA U JIOTHKay.
Bce ocHOBHBIE cOAepKAaTEIbHO-METOJAUYECKUE JIMHUU HM3Y4YarOTCS HA MPOTSHKEHUH JBYX JIET
oOy4yeHHs1 B cTapliel MIKOJe, eCTECTBEHHO MOMOJHSS Ipyr Apyra M MOCTENEHHO HAChIIAsCh
HOBBIMM TeMaMU M pasjnenaMu. JlaHHBI Kypc SBISETCSI MHTEIPATUBHBIM, IIOCKOJIBKY
oObenuHsieT B cede coJep)KaHue HECKOJbKUX MaTeMaTH4eCKUX JUCIHMIUIMH: anredpa,



TPUTOHOMETPHUSI, MaTEMATUUECKUN aHaIU3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIAZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHUECKUM amIaparoM, Yy HHX MOCIEI0BaTEeIbHO
(opMuUpyeTcsi ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb peaJbHOMN
CUTYyalluW, MPUMEHATh 3HAHUS, TOJIydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHUYecKOTro
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIHbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadyd, a
3aTe€M MHTEPIPETUPOBATH MOJYUEHHbBIN PE3yNbTar.

CopepxarenpHo-MeToAMYeCKass  JMHUS — «Yucma W BBIUMCIIEHHS» — 3aBEpILaeT
(dbopMupoBaHHE HABBIKOB HCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpO€ ObUI0 HAa4YaTto B
OCHOBHOM 1iKkojsie. B crapmeil nmkose ocoboe BHUMaHuUE yaensercd (GOpPMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX B Cce0s HCIOJIb30BaHUE DPA3NUYHBIX (POpM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JAeNaTh
NPUKUAKY, OLEHuBaTh pe3yibTar. OOyuarolmiuecs TMONIy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUs JEWCTBUM C YHCIIaMH, 3allMCaHHBIMH B CTaHAApTHON dopme,
HCI0JIb30BAHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHWH BCEro oOydeHus B
CTapuieil IIKoJie, TMOCKOJIbKY B KaXXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaJIeBalOT PA3IMYHBIMU METOJIAMU PELICHUS LIETbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [loryueHHbIE yMEHUS UCHOJb3YIOTCS IPHU UCCIIEI0BaHUU
(GYHKIME ¢ MOMOUIBIO MPOU3BOJIHOM, pelIeHHH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHME YMEHHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaM, MpeoOpa3oBaHUs
LEbIX, PAlUOHAIBHBIX, HUPPALHOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAXKEHHUM, a TakkKe
BBIPOKEHUH, COJEpKalluX cTerneHu W Jorapudmbl. braromaps u3ydeHuio aiaredpanyeckoro
MaTtepuasna MPOUCXOAUT JaibHellee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yuaiuxcs, (GOpMHUPYIOTCS HAaBBIKM JEAYKTHUBHBIX pacCykIeHHil, pabOoTbl ¢ CHUMBOJBbHBIMH
dbopmamu, mpesCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopepxarenbHo-mMeroanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3aaé€T IOCIEI0BaTEIbHOCTD
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKIMHA, MX CBOMCTB M TIpadUKOB, UCHOIb30BaHUE (YHKUUN A7
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pPEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHHE yjensercs (OPMUPOBAHUIO YMEHHUS BBIpaXaTb (OpMylnaMu 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BETHUYMHAMH, HCCIENOBaTh TMOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKu.
Marepuan 3TON coAep)KaTeIbHOM JIMHUM HAlEJIeH Ha pPa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBUCHMOCTH MEXAY BEIMYMHAMH B pa3iuyHOi  (opme:
aHaJIMTUYEeCKOH, Trpapuueckoil u cnoBecHol. Ero wusydeHuwe crmocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHHIO M KOHKpEeTH3alluu,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHus «Hadana maTeMaTHYeCKOTrO aHalIM3a» IMO3BOJISIET CYIECTBEHHO
pacIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 33734, JOCTYITHBIX 00yJaroIIuMCsl, Y
KOTOPBIX MOSIBISIETCS BO3MOYKHOCTh UCCIIEIOBATh M CTPOUTH Tpadukul (HYHKIHHA, OTPEAENsATh UX
HauOOJBIINE U HAUMEHBIINE 3HAUCHUS, BRIYUCIATh MIomaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM U YCKOpPEeHHs InpoueccoB. JlaHHas cojepxaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHMSI MAaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTyallui, HaXO0KIEHUs
HaWIY4lllero pelEeHUs B MPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOT'O aHAIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHUI pPacroO3HABATh
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HAKOT O
BBIJAIOIIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaK HayKd, U HUX
aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHbBIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTeMaTHKU W MpeularaoT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEIN HSOMIHNN
BCE pa3lenbl MaTeMaTHMKU M €€ TNPUIOKEHWH, OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHMKHM W HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Havajga MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHbI CPOPMUPOBATH HABBIKK IMOCTPOCHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJIENIel ¢ TIOMOIIbIO afnmnapaTta aireOpsl u
MaTeMaTHYeCKOr0 aHajdh3a W HWHTEpIpeTaluy MOJIyYeHHBIX pe3yibTaToB. Takue 3alaHus
BIJIETEHBbl B KaXKAbIil M3 pa3[esioB MPOrpaMMBbl, MOCKOJIbKY BEChb MaTepuanl Kypca IIMPOKO
WCIOJIb3YeTCs I pelIeHUs MPUKIaaHbIX 3a1a4. [Ipu pemeHnn peaabHbIX MPaKTHUYECKUX 3a/1a4
yyaigecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJB30BaTh AHAIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MPOOJIEMY.
JlesTensHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 3a7ad OpPraHu3yeTcs B
MpolLecce U3y4eHus Bcex TeM Kypca «Anredpa U Hauaja MaTeMaTUYeCKOTro aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niiaHe Ha M3ydeHUe Kypca anreOpbl M Hayaja MaTeMaTHYeCKOro aHajau3a Ha 6a30BOM

ypOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Heaenmo B 11 kimacce, Bcero 3a /iBa
roja oOy4denus — 170 gacos.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucia v BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue apoobu. ApudMernueckwe Onepanudd ¢ PalMOHAIBHBIMH  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpaXeHUU. [lpumenenue npoOel W MPOIEHTOB ISl PELICHHS
MIPUKIIAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanmoHanbHble W HMppalMOHANbHBIE yucia. ApudmeTnyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCIEHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3ybTaTa BHIYMCICHUM.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue mnoaxondmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHH. JledicTBUA ¢ apudMeTHYECKUMHU
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHYC, KOCUHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApTyMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Merton
MHTEPBAJIOB.

Pemenue uenbix u IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppaiiioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peuienne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MAaTHYECKHX 3aJa4 W 3aja4d u3
Pa3IMYHbBIX 00JaCTeH HAYKH U peaIbHOM JKU3HH.

DyHKUUH U TPaPUKU

Oynkuus, crnocodsl 3aganus pynkuuu. ['paduk Gynkinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHs n-0il CTENeH!.

TpuroHomerpuyeckass OKpPYXHOCTb, OINpEAEICHUE TPUTOHOMETPHUECKUX (QYHKIHI
YHCIIOBOTO apryMeHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBatenbHOCTH,  CIIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEJOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuueckas — mporpeccud. beckoHeuyHo — yObIBaromas
reomerpuyueckasi nporpeccusi. CyMMma OECKOHEYHO YObIBAroOIIEl reoMeTpUYecKON MPOrpecCHH.
dopmyna CII0XKHBIX IPOLEHTOB. Vcrnonb30BaHWE NMPOTPECCHM Ul PELIEHUS PEATbHBIX 3a1ad
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHoxecTBO, onepaluu Haja MHoKecTBaMu. Jluarpammel Oiinnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara Juisi OIUMCaHUs PEeaJbHBbIX IPOLECCOB W SBICHUH, IIpU
pelIeHNH 3aa4 U3 APYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEILCTBO.

11 KJIACC

Yucia ¥ BbIYMCICHUS

HarypaneHble u nensie yncina. [Ipu3Haky 1e1MMOCTH LIEbIX YUCE.

Crenensb ¢ pallMOHAIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoGpa3oBaHue BbIpaKEHUH, COIEPIKALIUX JOTrapru(MBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX CTENIEHH C PallMOHAIBHBIM IIOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucremsl JIMHEHWHBIX ypaBHEHUU. PellleHWe NpUKIAIHBIX 33/a4 C MOMOIIBK CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHNEe ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHX 3ajad U
3a/1a4 U3 pa3InYHbIX 00JIaCTEel HAYKU U PEATbHOM KU3HH.

DyYyHKUUM U TPaPUKH

Oyukrusa.  [lepuomuueckue  yHkuuu. [IpoMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl 1 MUHMMYyMbl (QyHKIuM. HamOonblnee n HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpaduKy.

Iloxa3zaTtenpHas u norapudmMuyeckas GyHKLINU, KX CBONCTBA U TPaPUKH.

Hcnonb3oBanue rpagukoB GyHKIUHN U1l pellieHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GYHKUIUN I HCCIIENOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBI€ BO3HUKAIOT IPHU PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJm3a

HenpepbiBHble GyHKIIMN. MeTO HHTEPBAJIOB AJIS pEILICHUS] HEPAaBEHCTB.

[IpousBoanas ¢pyHkuuu. I'eomerprueckuil 1 Gpu3NUECKUit CMbBICI IPOU3BOTHOM.

IIpousBosaHble 3neMeHTapHbIX (QyHKUMHA. DOPMYNbl HAXOXKAECHUS MPOU3BOJHOM CYMMBI,
MIPOU3BE/ICHUS M YACTHOTO (DYHKLIUH.

[IpumeHeHre MPon3BOAHON K UCCIIENOBaHUIO (DYHKIIMNH Ha MOHOTOHHOCTh M SKCTPEMYMBI.
HaxosxneHne HarOoJIbIIEero 1 HAMMEHBIIETo 3HaYeHUsl (PYHKIIMU Ha OTpPE3Ke.

[IpumeHeHre NPOU3BOMHON A HAXOXKACHMUS HAWIYUIIEr0 pPELIEHUS B IPUKIAJHBIX
3ajavax, JJs ONpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIIOi WK rpaduKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wuterpan, ero reoMeTpuueckuii M (U3MUECKUil CMBICI. Bbluncienue HMHTErpaia Mo
¢dopmyne Herotona—Jleii6Huna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» TOJDKHO OOeCIeYMBaTh JTOCTH)KEHHE Ha
YPOBHE cCpenHero oOmero o0pa3oBaHHS CIEAYIOUIMX JHYHOCTHBIX, METAIpPEIMETHBIX H|
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTtukay
XapaKTepU3YIOTCS:

I'paxxraHCcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKM OOYy4Yarollerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOIro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, MOpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl W Tp.), YMEHHEM B3aUMOJICICTBOBATh C COLMAJIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIMSIMH U Ha3HAYCHHEM.

[TaTpuoTudeckoe BOCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON I'paXKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOUIJIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
TOCTH)KEHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBECHHOTO BOCIIUTAHUSA:

OCO3HAaHMEM [JYXOBHBIX IICHHOCTEH pOCCHIICKOro Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHHEM
JOCTHKEHUM HAyKH U JESATCIBHOCTBIO Y4EHOTO; OCO3HAHMEM JIMYHOTO BKJIAAa B IIOCTPOCHHUE
yCTOMUMBOTO OyAyIIEero.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETHUYECKUM  OTHOLIEHWEM K  MHUpY, BKIHOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUuH, pPacCyXIeHUil; BOCIPHUMUYUBOCTBIO K
MaTEMaTUYECKUM aClIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTUYeCKUE 3HaHUS B HHTEpecax
310poBOro M 0e30macHoro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBo€ nuUTaHue, cOATAHCHPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, peryinspHas (uznueckas
aKTHUBHOCTb); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, NPHU 3aHATUSAX CHOPTHUBHO-03JI0POBUTEIIBHOM
JESITENILHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHUEM IIEHHOCTU TPYJOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHaIbHON JIEATENHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHUIO B
pELIEHNH NIPAKTUYECKUX 3a1a4 MaTEMaTUUECKON HAIIpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHHUS COLHAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HAa COCTOSHUE NIPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKMX  IpoOjieM; OpHeHTalMeld Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW Ui pelIeHus 3a7ad B 00JacTH OKpYXKAroIled Cpeipbl, TUIaHUPOBAHHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUMN JUIsl OKPYKAIOIIEH CPEIbI.

[lenHOCTH Hay4YHOIO MMO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTEeMaTUYECKON HAyKH Kak cqepsl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJIS Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MATEMAaTUKA W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBJIATH IIPOEKTHYIO M HCCIEAOBATENIBbCKYIO JECSATENbHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbI€ pe3ybTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEepPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIBbHBIMH  HO3ZHABAMETbHLIMU  OeliCMBUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATIbHLIMU — Pe2YlamUeHbIMU
oelicmeusmu.

1) Ynusepcanvnvlie nosnasamenvusie oeticmeus, obecneuusaiom gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoenue memooos NO3HAHUS OKPYIHCAOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBrle mornueckue neCcTBUA:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTH4YECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHITUSIMH; (HOPMYIUPOBATH OMpPENECICHUS MOHSTUM;
yCTaHaBJIUBAaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS [yisi 00001IIeHUS
Y CPaBHEHMsI, KPUTEPUHU IPOBOJIMMOTO aHalN3a;

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OoTpulaTeNIbHbIe, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTUBOPEUUs B (akTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Mpe/yiaraTh KPUTEPUU [UIS BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleNaTh BBIBOJBI C HMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKITIOYEeHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENIHHO J0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUN (TIPSMBIE
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CHoco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOASIMIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIEHHBIX
KPUTEPHEB).

ba3oBrble uccienoBaTenbCKUe 1EUCTBUS:

® JCIOJIb30BaTh  BOINPOCHI  KaK  HUCCIENOBATEIbCKMM  MHCTPYMEHT  ITO3HAHMS;
(hopMynHupoBaTh BOMPOCH], (GUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSTEIbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HWCCIEAOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBIEHHS, Tpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TIPOIIECCAMU;



CaMOCTOSITENIBHO ~ (OpMYIHpPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIBUTAThH MPEANOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

PaGora ¢ undopmarueii:

BBISBJIATH JePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U OTBETa HA BOMPOC U
JUIS pelIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 H3 HWCTOYHUKOB pA3JIMYHBIX THUIOB, aHAJIN3UPOBATH,
CUCTEMATHU3UPOBAaTh U WHTEPIPETHPOBATh MH(GOPMAIMIO PA3IUYHBIX BUAOB U (OpPM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(QOpMAIMIO, MPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAEKHOCTh HMHGPOpPMAIMM IO CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvnvlie KommyHukamugHnwle oelicmsus, obecnedusaiom c@opmuposaHHocns

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIPpUHUMATD U (1)OpMy.]'II/IpOBaTB CYXXICHHA B COOTBETCTBUH C YCIIOBHAMHU U LCIISAMU
oOlLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aauld, KOMMEHTHPOBATh
MOJIyYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOTIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIEMBI,
pelmiaeMoi  3ajaud, BbBICKA3bIBaTh UJEHU, HAICJICHHbIE Ha TIOUCK PEeIeHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJICHUSMU JPYTUX YYaCTHMKOB JMAjora,
oOHapyXHBaTh pa3IMuMe U CXOJCTBO MO3UIINIA; B KOPpEKTHOU opMme popmyanpoBath
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3Y/IbTaThl PElICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEN ayAUTOPUH.

COpr,Z[HI/I‘IeCTBO .

MOHUMATh M MCIOJb30BaTh NMPEUMYIIECTBA KOMAaHHON M WHAWBUAYAIbHOW pabOThI
IOpU  pelmeHnd Yy4eOHBIX 3ajJady; NPUHUMATh Iellb COBMECTHOW JIESITENBHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOH paloOThl, pachpeneisTh BHIBI pPadoT,
JIOrOBapMBaThCsi, OOCYXIAaTh NPOLECC M pPe3yapTaT paboThl; 0000ImaTh MHEHHS
HECKOJIbKUX JIFOJIEH;

y4acTBOBATh B I'PYIIOBBIX (opMax paboThl (00CyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
LIITYPMBI» M HWHBIE); BBIMNOJHAT CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMH
IPOIYKT 10 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aMMOAECHCTBUSL.

3) Vuusepcanvhuvie pecynamugnsle oeticmsus, 0becneyusarom Gopmuposanue cCmMolClo8blx
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranu3zanus:



COCTaBIIAThH IUIaH, AJTOPUTM pELICHHs 3aJadd, BbIOMPATh CIOCOO peUIeHHus C y4EToM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PEUICHUN C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJeTh HABHIKAMHM IIO3HABATENBHOW pe(IeKcHu KaK OCO3HaHHs COBEPIIAEMBIX
NEUCTBUM M MBICIUTENbHBIX IPOLECCOB, HX pE3yJbTaTOB; BIAJETh CIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLECCAa U PE3YydbTaTa PEUICHUS MaTEeMaTHYECKON
3a/1a4H;

® [peABUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OILLMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTHKEHHUS] WM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne y4eOHOro Kypca «Asredpa ¥ Hayalda MaTeMaTHUYECKOTO aHajIN3a» Ha YpOBHE
cpenHero o6mero oOpa3oBaHUs JOHKHO O0ECTIEYHBATh JIOCTIDKCHHUE CIEAYIONIUX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BLIYUCIEHUS

OnepupoBaTh MOHATUSIMH: PANMOHATIBLHOE M JCHCTBUTEIHLHOE YHCJIO, OOBIKHOBEHHAS H
JeCITUYHAs APOOk, IPOIICHTHI.

BreimonHsaTe  apudMeTHueckue oOrnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

BrimonHaTe npuOIMKEHHBIE BBIYMCIICHHS, HCIOJB3Ys IpaBWJa OKPYIJCHUsS, JelaTh
MPUKHUJIKY U OIIEHKY pe3yJbTaTa BEIYUCICHHI.

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IIEJIBIM TIOKa3aTeaeM; CTaHaapTHas ¢opma 3amucu
JNEUCTBUTENBFHOTO 4YHCIIA, KOPEHb HATYPalbHOM CTENEeHM; HUCIOJIb30BaTh MOIXOASIIYI0 (opMy
3aIUCH ACUCTBUTEIBHBIX YHCEIT ISl PeIISHUS TPAKTUYECKUX 3aJ1a4 M TIPEICTABIICHUS TaHHBIX.

OnepupoBaTb MOHATUAMH: CHUHYC, KOCHHYC W TaHIE€HC IPOU3BOJIBHOIO  YIJIa;
MCIO0JIb30BATh 3aMKUCh TPOU3BOJIBLHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPpUUYECKUE QYHKIINU.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HppalMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BreimonHaTe  mpeoOpazoBaHus ~— TPUTOHOMETPUYECKUX  BBIPQKEHHH W peliarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BrimonHaTe mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPAIIMOHATBHBIX BBIPAKEHUN U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PEILIEHUs MaTeMAaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JACTe HAYKHU U PEaIbHOM JKU3HH.



MojenupoBaTh peaqbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHHUS,
YPaBHEHHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJaud, HCCIENOBATh IIOCTPOEHHBIE MOJEIH C
WCTIOJIb30BAHMEM allllapara ajareOpsl.

DOyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHus (DYHKIIUHU, 00JIACTh OTPEICIICHUS
¥ MHOXKECTBO 3HaYCHHUU (PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DyHKIIHH.

OnepupoBaTh MOHATUSMHU: UYETHOCTP W HEYETHOCTh (YHKUMH, HYIH (YHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonw3oBath rpaduki GyHKIMIA I PEIICHUS yPaBHEHUH.

Crpoutb U yuTaTh rpauKu JUHEHHOW (QYHKUMH, KBaJpaTUYHOM (YHKUIUHU, CTEIEHHOU
(YHKIMH C LEIbIM OKa3aTEJIEM.

Hcnonws3oBath rpaduku QyHKIUN I MCCIEAOBaHUS MPOIECCOB W 3aBUCHUMOCTEH MpU
pElIeHNUH 3a/a4 U3 APYruxX Y4eOHBIX MPEIMETOB M pealbHOM KM3HHU; BbIpakaTh (opMyiaaMu
3aBUCHUMOCTH MEX]ly BETUYHHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCJIEIOBATEIBHOCTb, apUPMeTHUEcCKas U TeoMeTpudecKas
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMHU: OECKOHEYHO yObIBarolIasi reoMeTprueckas Mporpeccus, cymma
0eCKOHEYHO yObIBaIOIIe reOMeTpUYECKON IPOTPECCHH.

3aaBaTh MOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCJIENOBATEIBHOCTEH M MPOTPECCUM ISl PELICHHUS PEabHbIX
3a/1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JI0THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€PALIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar sl ONUCAaHUsS PEAIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 3a7a4 U3 JPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MNOHATHSAMH: HaTypaJlbHOE, LEJIO€ YHUCIO; UCIOJIb30BaTh MPHU3HAKU
JIETUMOCTH LEJIBIX YUCE, PA3JI0KEHUE YUCIIa Ha TPOCThIE MHOXKHUTEH JJIsl PEIICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAJILHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMHE: JIOTapuM YKcia, JECITHUHbIE U HATYpallbHbIE TOTapU(MBL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CBOICTBA CTEMEHU s MpeoOpa3oBaHUsS BBIPAKEHUH; OIEPUPOBATH
MOHATUSMU: TIOKA3aTeIIbHOE YPABHEHUE M  HEPABEHCTBO; pELIATh OCHOBHBIE  THIIBI
[OKAa3aTeNbHBIX YPDABHEHUN U HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapudMmbl; OMEepUpOBaThH
MOHATHAMH: JIOTapU(PMHUYECKOEe YpaBHEHHE U HEPaBEHCTBO, peIIaTh OCHOBHBIC THIIBI
Jorapu(MUYECKUX YpaBHEHHUI U HEPABEHCTB.

Haxomute penienus npoCcTERIIUX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEUHBIX YPABHEHUM M €€ pelleHue; UCTIOIb30BaATh
CUCTEMY JINHEMHBIX YPAaBHEHUN U1 PELICHUS IIPAKTUYECKUX 3a/1a4.



Haxonuts pemeHus npoCcTeNmX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUHN U
HEPaBEHCTB.

MoenupoBaTh peanbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUSA,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4l, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
UCIOJb30BAHUEM allllapaTa ajareopsl.

DyHKIUHN U rpaGUKU

OnepupoBaTh MOHATHUSAMH: TEpPHOANYECKAas (GYHKIHUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIWH, HauOOJbIIee ¥ HAaWMEHbIIee 3HaYeHHs (YyHKUIUU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAHUS (QYHKIUH, 3aJaHHOH rpaduKkoM.

OnepupoBaTb  MOHATUSIMHM:  TpadUKU  TOKa3aTeNbHOHM,  JorapudMuyueckod  u
TPUTOHOMETPUYECKUX (PYHKUMI; N300pakaTh X HA KOOPJAWHATHOW IUIOCKOCTHU U HCIIOJIb30BAThH
JUIS pellIeHUs] YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM TIJIOCKOCTUM TpadUKU JUHEHHBIX YpPaBHEHMH W
HCI0JIb30BATh UX VIS PEIICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUH.

Wcnonb3oBath rpaguku (yHKIUE A7 HCCIEIOBaHMS MPOIIECCOB U 3aBUCHUMOCTEH U3
JIPYrux y4eOHbIX AUCLIUILIUH.

Hauana MmaTeMaTH4ecKOro aHajIm3a

OnepupoBaTh  MOHATHSMH:  HeNpepbiBHAs  (QYHKUMS; TNPOU3BOAHA  (DYHKIUU;
UCIO0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHON [Tl pELIeHHs 3a/1a4.

Haxonuth mpou3BOJIHBIE AJIEMEHTapHBIX (PYHKIHM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe MNPOM3BOJHYIO JJIi HUCCIENOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHATh PE3YNIbTAThl UCCIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO UL HAXOKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: ME€PBOOOpa3Hasi U MHTErpai; MOHUMAaTh NEOMETPUYECKUH U
¢bu3nyeckuii CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JIEMEHTApHBIX (PYHKLUH; BBIUUCIATE UHTErpal o Gopmyiie
Herorona—JleitOauna.

Pemare nmpuxiagHbele 3a7a4y, B TOM YHUCJIE COLMAIbHO-?KOHOMMUYECKOTO U (PU3HUECKOrO
Xapakrepa, CpeICTBaMUA MaTEMaTH4ECKOI0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpPOHHbIe (N (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
MHOk€eCcTBa pallHOHAIBHBIX U
1 ENCTBUTENLHBIX UKcell. ParnonanbHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
) .C
2 YHKIUAH 1 TpAGHicH. CTENCHE ¢ HeMsIM 6 https://m.edsoo.ru/ESM1F56M3
roKasaresjaemM
Apudmernueckuil KOpeHb N—ON CTETEHH.
3 HppanmonanbHble ypaBHEHHS U 18 1 https://m.edsoo.ru/W2CV80370
HEpaBEeHCTBA
DopMyJIbl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/O1NYSKYRU
II 606
6 OBTODCHHE, ODODIICHIE, CHETEMATHSALIA 3 1 https://m.edsoo.r/SEBEROVKS
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (LN (PPOBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Crenenb ¢ palliOHAIBHBIM
! .
1 noazarezem. Iokasarenbas QyHKis 12 1 https://m.edsoo.ru/SSEJGAPNA
[Toka3arenbHble ypaBHEHUS U
HEpaBEHCTBa
Jlorapudmuueckas GyHKITHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIHH U UX
3 rpaduku. TpuroHoMerpuueckre 9 1 https://m.edsoo.ru/XRWE8YNBTP
HEpaBEeHCTBa
I1 I
4 POMSEOHA. HIPHMEHCHHE 24 1 https://m.eds0o.r/DK9VLOTN4
MIPOU3BOIHOM
WNHuterpan u ero npuMeHeHust 9 https://m.edsoo.ru/ALMBWA4BH
CucreMbl ypaBHEHUI 12 1 https://m.edsoo.ru/GTO833N3F
HarypanbHble U 1ienbie yncina 6 https://m.edsoo.ru/RSROSSJFR
I1 606
8 OBTOPEIIE, OBOBIIEINE, 18 2 hitps://m.edsoo.r/BFUNE9BGN
cUCTeMaTu3aIus 3HaHUH
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB I1O 102 6 0

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHBbIE NH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

MHO3K€eCTBO, ONepaIuy Hal
MHOXecTBaMHU. [luarpamMmpl
Ditnepa—Benna

https://m.edsoo.ru/HUOLULGL9

PammmonansHEIE YMCHa.
OOBIKHOBEHHBIC U IECSITHUHBIC
JpOoOH, TIPOLICHTHI,
OeCKOHEYHbIE IEPUOANYECKIE
npoou

https://m.edsoo.ru/37WASYES4

ApubdmMeTrnueckue orneparuu ¢
paloHaIbHBIMU YUCIIAMH,
peoOpa3oBaHUs YHCIOBBIX
BBIPAKCHUHN

https://m.edsoo.ru/8JYFUB5M4

[Ipumenenue npobeit u
MIPOLIEHTOB ISl PEICHUS
MIPUKIIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacieil 3HaHUM 1
peanbHOM KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apooeit u
IIPOLIEHTOB JUIsl PELICHMS
MIPUKIIAJHBIX 3a]1a4 U3
pa3JIMYHBIX OTpACied 3HAaHUM U
peanbHOM )KU3HU

https://m.edsoo.ru/MHOTOXN3E




JlelicTBUTENIbHBIE YHCIIA.
PanmonaneHbie
HppalUOHAIbHBIE YHCIIA

https://m.edsoo.ru/P3JPHC8MO

ApudmeTrueckue onepaum ¢
ﬂeﬁCTBHTGHBHBIMH qucjiaMu

https://m.edsoo.ru/IMQWZ24T1

[TpubnmkEHHBIC BRIYUCIICHUS,
MpaBuiia OKPYIrJIeHUs,
MPUKHUJIKA U OLIEHKA pe3yJibTaTa
BBEIYHCIICHUH

https://m.edsoo.ru/JESKM11EJ]

TO)KI[CCTBa U TOXKICCTBCHHBIC
npeoOpazoBaHus

https://m.edsoo.ru/VA4VH6PID

10

VYpaBHEHHE, KOPEHb YPAaBHEHUS

https://m.edsoo.ru/KFDEBHI7I

11

HepaseHnctBo, pemenue
HEpaBEHCTBA

https://m.edsoo.ru/83KWSU6M4

12

Meto1 UHTEPBAJIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue nensix u qpoOHO-
paIMoOHAIBHBIX YPABHCHHUH 1
HEPaBCHCTB

https://m.edsoo.ru/1SCWMIJUIR

14

KonTtponpHas padoTa o teme
"MHOX€eCTBa pallMOHAIBHBIX U
IENCTBUTEIBHBIX YHCETL.
PannonanbHble ypaBHEHUA U
HEpaBeHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

®ynknus, crnocoObl 3a1aHus
¢ynkuuu. BzaumHo oOpatHbie

GbyHKITII

https://m.edsoo.ru/LUY75YGCX

16

I'paduk pynkiuu. Odmactb
OTIpeJIeNIeHUs] 1 MHOXECTBO

https://m.edsoo.ru/KN7K418VC




3HayeHuil ¢pyHkuu. Hymu
¢ynkuuu. [IpoMexyTku
3HAKOITIOCTOSIHCTBA

17

Yérupie 1 HEUETHBIC (DYHKIUU

https://m.edsoo.ru/TCHOJ9UPK

18

CreneHsn ¢ LebIM IT0Ka3aTeIeM.

CrangaptHas ¢popMa 3aricu
JNEUCTBUTEIILHOIO YHCIIa

https://m.edso00.ru/7TS62DZBQ

19

Hcnonp30Banue moaxoasaiei
(dhopmbI 3anucu
JMEHUCTBUTEIBHEIX YUCEIT TS
pereHus MPaKTUIECKUX 3a/1a4
Y TIPECTaBICHUS JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennas GpyHKIUS C
HaTypaJbHbIM U LEJIBIM
nokasarenem. E€ cBolicTBa u

rpadguk

https://m.edsoo.ru/13LI50GEE

21

ApudmMeTnuecknii KOpeHb
HATYpaJIbHOU CTENICHH

https://m.edsoo.ru/7CVYEVAV7

22

ApudMeTnuecknii KOpeHb
HaTypaJIbHON CTENeHU

https://m.edsoo.ru/KQBCYHLSY

23

CBoiicTBa apr(pMETHIECKOTO
KOPHS HATypaJIbHOU CTETICHH

https://m.edsoo.ru/I69L4JVYQ

24

CpoiicTBa apupMEeTUYECKOTO
KOPHS HATYpaJIbHOU CTETIICHH

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apudmMeTHIecKoro
KOPHS HaTypaJIbHON CTEIICHU

https://m.edsoo.ru/GSSWZ3RWF

26

JlelicTBus ¢ apupMEeTHIECKUMHU
KOpPHSAMH N—OU CTEIECHU

https://m.edsoo.ru/KBGV9J41B




JleicTBus ¢ apupMETHISCKUMU

27 = https://m.edsoo.ru/YG9QJLHAI
KOpHHMI/I N—OU CTCIICHU

28 JleficTBu ¢ apupMeTHHICCKHMH https://m.edsoo.ru/3MIGAHOSM
KOpH;IMI/I N—OU CTCIICHU

29 JleficTBus ¢ apupMeTHICCKuMH https://m.edsoo.ru/3MOROG1D3
KOpH;IMI/I N—OU CTCIICHU

30 JleicTaus ¢ apuueTHIecKuMH https://m.edsoo.ru/NRY VSE678
KOprIMI/I N—OU CTCIICHU
p

31 crierie I:IppaHHOHaHBHHX https://m.edsoo.ru/NXMGYF8I5
ypaBHeHI/H/I )48 HepaBeHCTB
P

32 CICHHC HPPATHOHATEHAIX https:/m.eds00.ru/OWXIFVOG]
ypaBHeHI/H/I )48 HepaBeHCTB
p

33 CICHHC HPPATHOHATEHAIX https:/m.edsoo.ru/T6GGK2RMY'S
yYpaBHEHUI U HEPABEHCTB

34 Pernerue ppaimoHabHbIx https://m.edso0o0.ru/OA INAWIIO
ypaBHEHUI U HEPABEHCTB
p

35 CHICHHE HPPAHOHATLHAIX https://m.edsoo.rt/HWHUD2NNC
ypaBHeHI/H/I %1 HCpaBeHCTB
Cooi -

36 BOHCTBA 1 rPaQuK KopHs n-Oid https://m.edsoo.ru/1E25E18SD
CTCIICHU

37 CBoficTBa 1 rpadHK KOPHS N-Oif https://m.edsoo.ru/QNZBOV7GS
CTCIICHU
KonrposbsHas paboTa o reme
"A L o

38 ApudmeTiieckuii Koperb n https://m.eds00.ru/Q1KQCUCAD
OH CTCIICHU. I/IppaHI/IOHaHBHLIe
YPaBHEHUs U HEPABEHCTBA"

39 CHHYC, KOCHHYC U TAHTEHC https://m.edsoo.ru/CPX3082P7

YHUCJIOBOTO apryMmecHTa




40

CuHyc, KOCHHYC U TaHT€HC
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/KEQV00CZZ

41

ApKCUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOTO
aprymeHra

https://m.edsoo.ru/F9AWH45BG

42

ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

https://m.eds00.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIEICHHE
TPUTOHOMETPUUECKUX (PYHKUIUN
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICTICHHUE
TPUTOHOMETPUYECKUX (PYHKIIHIT
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIE
TPUTOHOMETPUYECKUE (DOPMYJIBI

https://m.edsoo.ru/I8FSRJJ3N

46

OCHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYJIBI

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE
TPUTOHOMETpHUUYECKUE (OPMYIIBI

https://m.edsoo.ru/918HYTGCO

48

OCHOBHBIE
TPUTOHOMETpHUUYECKUE (OPMYIIBI

https://m.edsoo.ru/CO9TMKQF48

49

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKCHUMN

https://m.edsoo.ru/9IMO0AFCO

50

IIpeobpazoBanue

https://m.edsoo.ru/LTBOUHA4F




TPUTOHOMETPUYECKUX
BBIPAXKCHUMN

51

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAKCHUI

https://m.eds00.ru/BOK9K8FGV

52

[IpeobpazoBanue
TPUTOHOMETPHUYECCKUX
BBIPAKCHUI

https://m.edsoo.ru/VM9110ON5V

53

[IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

https://m.edsoo.ru/GNKNPMR 1U

54

Pemrenne TpuroHoMeTpu4YECKUX
ypaBHEHUU

https://m.edsoo.ru/S6K85SEHZU

55

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

https://m.edsoo.ru/6XXPVVIXA

56

Pemenue TpuroHoMeTpruuecKux
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

57

Pemenune TpuroHoMeTpru4ecKux
YpaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

58

Pemenune TpuroHoMeTpru4ecKux
YpaBHEHUH

https://m.edsoo.ru/HPKOF4KJP

59

Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

https://m.edsoo.ru/FNX4E5LUC

60

O000111eH1E IO TEMAM
"OCHOBHEIE
TPUTOHOMETPHUUECKHE
(bopMyIbI.
Tpuronomerpuyeckue

https://m.edsoo.ru/796P4UYBR




ypaBHeHus"

61

KonTtposneHas paboTa o teme
"®opMyJibl TPUTOHOMETPUH.
Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccuiickas
MpoBepoyHasi paboTa

https://m.eds00.ru/RCOOETQNA

62

Hrorosas koHTposbHas paboTa
/ Becepoccuiickas mpoBepoyHast
pabota

https://m.edso00.ru/OINT7D2Q5

63

O0006111eH1E, CHCTEMATH3aLIMS
3HAHMM 3a Kypc anredpsl U
HayaJ MaTeMaTHYeCKOTO
aganm3a 10 ximacca

https://m.edsoo.ru/BO3X694VF

64

Apubmernueckas u
reoMeTpHuuecKas Mporpeccuu.
Hcnonb3zoBanue nmporpeccuun
JUIS pEIlieHUs peallbHbIX 3aa4
MIPUKIIATHOTO XapaKTepa

https://m.edsoo.ru/2T49MHHH9

65

beckoneuyHo yoObIBarorast
reoMeTpHuuecKasi IPOrPeCcCHs.
CymMa GeCKOHEYHO
yOBIBalOIIe reOMEeTPUIECKON
MPOTPECCUu

https://m.edsoo.ru/FSN2ANA4G

66

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

https://m.edsoo.ru/DXJ82PMWO

67

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O0001Ienne, cucTeMaTH3aIus
3HaHUH 3a Kypc alnreopsl U
HayaJ MaTeMaTHYeCKOro

https://m.edsoo.ru/2193BZ0Q4A




agammza 10 kmacca

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KJIACC

Ne KoauuecTBo yacoB JlaTa
DJIeKTpOoHHbIE U POBLIE
n/ Tema ypoka Beer KoHTpo/bHBI IIpakTH4eckn H3Y'YeHH
o0pa3oBaTebHbIE PeCYpPChI
n 0 e padoTbl e padoTbl |
C
1 TETICHE © PARHOHATRHEM 1 https://m.edsoo.ru/3SOCUH3WO
rmoKasaresemM
2 CBoiicTBa cTeneHU 1 https://m.edsoo.ru/SSJ1ROGOM
[IpeobpazoBaHue BhIpaKEHUH,
3 COJIEpKAIINX pallMOHAIBHBIE 1 https://m.edsoo.ru/R3VSPAH19
CTCIICHU
[IpeobpazoBaHue BBIpAKEHUH,
4 COJZEpKAIINX pallMOHAIbHBIE 1 https://m.edsoo.ru/1OP1F2ZAS
CTETIeHU
[IpeobpazoBaHue BhIpAKEHUH,
5 CoJIepXKaIuX parioHAIbHBIC 1 https://m.edsoo.ru/D9YG96WX7
CTETIeHU
I1
6 ORASATCILHLIE YPABHEHILL 1 1 https:/m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
I1
7 ORASATCILHBIC YPaBHeHIvt i 1 https:/m.edsoo.ru/TSLSZRHAJ
HEpaBEHCTBA
I1
8 OKAIGTCILHBIC ypaBHemu 1 1 https://m.edsoo.ru/M3KPY XT09
HEpaBEHCTBA
I1
9 OKAIGTCILHBIC ypaBHemu 1 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
I1
10 ORASETEILILIE YPARHEHvT i 1 https://m.edsoo.ru/43EARX0D3
HEpaBeHCTBA
11 [TokazarenpHas GpyHKIUA, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOIiCTBa U rpaduk

KonTtposneHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM

12 nokasareneM. IlokasarenpHas https://m.edsoo.ru/SBWZVFW9F
¢bynkuus. [lokasarenbHble
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudwm uncna https://m.edsoo.ru/S2PYSSME7

14 JlecATHUHbIC 1 HATYPATbHbIC https://m.edsoo.ru/AJ5S1DTX9E
Jorapu(pmsl
IIpeo0 i,

15 PEODPASOBAHHE BHPANCHIH htps://m.eds0o.ru/IAWFA1Q5Q
coJieprKaluXx Jorapudmol
I -

16 peodpa3oBame BIpaxeHii, https://m.eds0o.ri/GBGH44TGC
coJiepKalux jgorapudmet
IIpeo0 I

17 PEODPASOBAHHE BHIPANCHIH, https://m.eds00.ru/MS8QSRFDMS
coJIepXKaIiux Jorapudmol
IIpeo0 i

18 PEOLPA3OBRATHE BRIPANCHIH, https://m.edsoo.ru/6CDNOWZBOQ
coJIepXKaIiux Jorapudmol

jg | Jlorapudmmicckue ypasueHis u https://m.edsoo.rs/HWUB2LHEU
HEPaBCHCTBA

oo | JlorapHOMMuCCKHC ypaBHCHHA 1 https://m.edsoo.ru/2UAGIZCSB
HEPaBCHCTBA
JI

21 OrapuMHECKUE ypABHEHUs 1 https://m.edsoo.ru/VOR1JP1IKW
HEPaBCHCTBA

22 Jlorapudmirieckue ypasnenus u https://m.edsoo.ru/OYNMCK9RD
HEpaBEHCTBA
T -

23 Orfl pupmiriccias yniuu, & https://m.edsoo.ru/JOOHWINGL
CBO#icTBa U rpaduk

24 Jlorapudmuueckas QyHKIM, €€ https://m.edsoo.ru/N7K1UXIZQ




CBOIiCTBa U rpaduk

Tpuronomerpuyeckue GyHKINH,

25 . https://m.edsoo.ru/LQZVIYRDG
UX CBOIiCTBa U rpaduku
T

26 pHrO%OMeTqueCKHe Py, https://m.edsoo.ru/UUWKBSL6F
UX CBOICTBa U rpaduku
T

27 PUTOHOMETPHHECKHE (yHKLLIH, https://m.edsoo.r/95VBSABJO
UX CBOWCTBA U rpapuKu
T

28 PHUTOHOMETPHIECKIE (YHKIIMIL, https://m.edsoo.r/SPAIPSHQM
UX CBOMWCTBA U rpaduku
IT

29 PHMEPB TPHTOHOMETPHHCCIIX https://m.edsoo.r/SLSQ4AY YN
HEPaBCHCTB
IT

30 PHMEPBT TPHTOHOMETPHHCCIIN https://m.eds0o.ru/I 19ZJZRQ
HEPaBCHCTB
I1

31 PHMEPBI TRHTOHOMETPHHCCII https://m.edsoo.r/QY8YSBTCF
HEPaBEHCTB
I1

32 PHMEPBI TPHTOHOMETpHHCCKI https://m.edsoo.r/LLSLZOCDP
HEPaBEHCTB
KounTponbHas pabota no teme
"Jlorapudmudeckas GyHKITHSA.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUTOHOMETPUYECKHU https://m.edsoo.ru/X8GZYMSHR
€ GYHKIMU U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITNN https://m.edsoo.ru/7TULWADO6B

35 Metoz HiTepBanon /i peitieris https://m.edsoo.ru/RMILALS6CD
HEPaBEHCTB

36 Metoa MHTEPBAJIOB VIS PELLICHUS https://m.edsoo.ru/UV2R8QHUH




HEPABEHCTB

37 [IpousBoaHas GyHKIIH https://m.edsoo.ru/WW1RR5VGS

38 [IpousBoaHas GyHKIUH https://m.edsoo.ru/TXVIGQIO2

39 Teomerpirieckiit n ib HBHecKi https://m.edsoo.ru/JZHKV18M1
CMBICTT TIPOU3BOTHOM

4o | TeoMerpiuecKii i GusiiecKii https://m.edsoo.ru/3CPCCY4M6
CMBICTT TIPOU3BOIHOM

41 Hpochz)JHHe DJIEMCEHTApHbIX https://m.edsoo.ru/JW5SAJQU3
byHKUIMNA

4p | !IPOMSBOMbIE SIEMEHTAPHbIX https://m.edso0.r/4GII0YGVZ
byHKINNA
[IpounsBoHas CyMMBI,

43 MIPOU3BEICHHUS, YACTHOTO https://m.edsoo.ru/E952RO0OJH
byHKINHA
[IpousBoHAS CYMMBI,

44 MPOU3BEJICHUS, YACTHOTO https://m.edsoo.ru/VVIMX6YMG
byHKINHA
[IpousBoiHAS CyMMBI,

45 MPOU3BEJICHUS, YACTHOTO https://m.edsoo.ru/4BJ5SFF974
byHKIMHA
[IpuMeHeHre MPOU3BOTHOM K

46 HCCIeI0BaHUIO (DYHKIIMI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpuMeHeHre MPOU3BOIHOM K

47 WCCIeI0BaHUIO (DYHKIIMI Ha https://m.edsoo.ru/SWLI91USNG6
MOHOTOHHOCTB U 3KCTPEMYMBI

48 | |IPHMMCHEHNE POMSROIHON K https://m.edso0o.ru/NE66XE267

UCCIIeIOBAaHUIO PYHKIIMNA Ha




MOHOTOHHOCTB U 3KCTPEMYMBI

49

IIpuMeHeHne npou3BOIHOM K
WCCIIeIOBAHUIO (DYHKIIHIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/SD0D4AJ44

50

Haxoxneaue HauboablIero u
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HaYeHUsT PyHKIIUN
Ha OTpE3Ke

https://m.edsoo.ru/N1RZQXS50

52

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenne HanOoOJIBIIErO U
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpe3Ke

https://m.edso0.ru/AKTKOA3GX

54

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/FOQUMSMO
w

55

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HaYCHUs (PYHKIIUH
Ha OTpPE3Ke

https://m.edsoo.ru/B1UM1880OF

56

[TpumMeHeHue MPOU3BOTHOM st
HAXOXK/JICHUS HAMITYYIIIETO
peleHus B IPUKJIAIHBIX 3a/1a4aXx,
JUIsL OTIPENINIEHUS] CKOPOCTH
mpoliecca, 3a1aHHOTO hopMyIIOoit
WM rpaduKoM

https://m.edsoo.ru/76RUOWSL4




KonTtposnpsHas paboTa o teme

57 "[IpousBoanas. [Ipumenenue https://m.edsoo.ru/I1TOP2ZW6
MPOU3BOTHOM"
II 5] . Tab

58 cpBOobpasHad. Labimia https://m.edsoo.ru/IMD2K21JP
MIePBOOOPA3HBIX
II 5] . Tab

59 cpBoobpastia. Labimia https://m.edsoo.rt/EKWEW6ZVN
TepBOOOPA3HBIX
" N

60 Hrerpat, EeOMeTqueCKHH 1 https://m.edsoo.ru/GXN2ALIAF
(bu3HUYeCKUil CMBICT HHTETpaJia
" o

61 HTETpal, TEOMETPHACCKHI H https://m.edsoo.ru/IDIF617XS
(bu3HYECKUI CMBICT HHTETpajia
" -

62 HTErpal, TEOMETPHACCKHHI H https://m.edsoo.ru/R41DMTCOB
($u3HYECKUi CMBICT HHTETpaJia
B

63 PIAMCIICHIE HHTETpasa 1o https://m.eds0o.ru/WOFLPOB9R
dhopmyne Hetorona—JleiitOHuIra
B

64 PIAMCIICHIE HHTETpasa 1o https://m.eds00.r/8W8SCCYVO
dhopmyne Hetorona—JleiiOHuIa
B

65 PIAMCIICHIE HHTETpasa 1o https://m.edso0o.ru/YZNS8QLCS5
dhopmyne Herorona—JleiiOHuIa
B

66 PIAMCIICHIE HHTETpasa 1o https://m.edso0o.ru/PEINSCBKG,
¢dopmyne Hetorona—JleiiOHuna

67 Cucrembl IMHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 Cucrembl TUHEHHBIX YPAaBHEHUI https://m.edsoo.ru/VMRPNPCKE
Pemrenne nmpukiaaHbIxX 3a1a49 ¢

69 HOMOIIBIO CUCTEMBI JUHENHBIX https://m.edsoo.ru/SLBVSWHAH
YpPaBHEHUI
P

70 CIHICHHE NPHITATHRIX 34181 ¢ https://m.edsoo.ru/YBRDA3AEN

MOMOIIBIO CUCTEMBI JIMHEMHBIX




YpaBHEHUI

71

Cucremsl 1 COBOKYITHOCTH LCJIbIX,

palluOHAJIbHBIX, UPpPAllMOHATIbHBIX,

IIOKA3aTEeIbHBIX,
norapu(pMUIECKUX YPaBHEHUN U
HEPaBEHCTB

https://m.edsoo.ru/HKFHNLZWS5

72

Cucrembl u COBOKYITHOCTH LECJIbIX,

paluOHAJIbHBIX, UPppPAllMOHATIbHBIX,

IIOKa3aTEeIbHBIX,
Jorapu(pMUUECKUX ypaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

Cucremsl u COBOKYITHOCTH LECJBbIX,

palOHAJIbHBIX, UppAallUOHATIbHBIX,

MOKa3aTeIbHbIX,
Jorapu(pMUUECKUX ypaBHEHHH U
HEPaBEHCTB

https://m.edsoo.ru/WOM6V 504U

74

Cucremsl u COBOKYITHOCTH LECJBbIX,

PalOHAJIbHBIX, UPPALIUOHAJIBbHBIX,

MOKa3aTeIbHbIX,
JIorapu(pMUUECKUX ypaBHEHHH U
HEPaBEHCTB

https://m.edsoo.ru/GSDPSMHW
w

75

Hcnonb3oBanue rpaukoB
GYHKIMH U1 pereHust
yYpaBHEHUH U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

Hcnonbs3oBanue rpagukoB
GyHKUMH U1 pereHust
YPaBHEHUI U CUCTEM

https://m.edsoo.ru/YFM784B20

77

[IpuMeHeHne ypaBHEHUN, CUCTEM
Y HEPABEHCTB K PELICHUIO

https://m.edsoo.ru/SRGQ8CE80OM




MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
Pa3IUYHBIX 00JIACTEeH HAYKH U
peaNbHOM )KU3HU

KonTtposnsHas paboTa o teme

78 "UnTerpan u ero npuMeHEeHHUSI. https://m.edsoo.ru/ULRCW8K3K
Cucremsbl ypaBHeHU"
H

79 ATypasbHble 1 Heﬂfle A B https://m.edsoo.ru/EXISL411G
3aJ1a4ax U3 peabHOM KU3HU
H

80 BTYPAIILHPIC H [IEINE T1Cia B https://m.eds00.ru/VS8Y AT62FH
3aJ1a4ax U3 peabHOM KU3HU
H

81 BTYPAIILHPIC H [IEIHE H1CHa B https://m.edsoo.ru/VU 1EOO3ZE
3aJla4ax U3 pealbHOM KU3HU
I1

82 PHSHAKH HEIMMOCTH Heex https://m.eds00.ru/9DOSUTKS0
qHCel

23 [Ipu3HaKy JeTUMOCTH LIEJIBIX https://m.edsoo.ru/TMXKTQFQ
qucen M
I1

84 PHSHAKH HEIMMOCTH HEpx https://m.eds00.ru/1JPOLI3ZD
YHCel
[ToBTOpEeHUE, 0600IICHNE,

85 cUcTeMaTu3alys 3HaHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHust
[ToBTOpEHUE, 0000IICHNE,

86 cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, 06061IeHNE,

87 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/Y9OA4RM3BK
YpaBHeHus

88 [ToBTOpEeHnue, 06061IeHNE, https://m.edso0.ru/L88XDG22C




cucTeMaTu3anys 3HaHuH.
YpaBHeHust

&9

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aIN 3HAHUH.
YpaBHeHust

https://m.edso00.ru/1ZYOYJL7E

90

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
YpaBHeHust

https://m.edsoo.ru/A20UYR3BH

91

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
HepasenctBa

https://m.edsoo.ru/QWEF7KCSIU

92

[ToBTOpeHnue, 06o0IICHNE,
cUcTeMaTu3alys 3HaHUH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpEeHue, 0600IICHNE,
cUCTEMAaTU3aIysI 3HaHUH.
HepaBencrtpa

https://m.edsoo.ru/OC78SW60K

94

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIysl 3HAHHH.
HepaBencrtpa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTH3alys 3HaHUM.
Cucremsl ypaBHeHU

https://m.edsoo.ru/D6Z5D67X0Q

96

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AIUs 3HAHHA,
Cucrembl ypaBHEHUN

https://m.edsoo.ru/S6P9OSBDO

97

[ToBTOpenue, 060061IeHNE,
CHUCTEMATH3aIMs] 3HAHWM.

https://m.edsoo.ru/678RGWN7D




OyHKIMU

[ToBTOpEenue, 060061ICHNE,

98 CHUCTEeMaTH3aIrs 3HAHHH. 1 https://m.edsoo.ru/O2WTEDI9XN
OyHKINU

99 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/XDBSVO654

100 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.rt/LMTCHG7QX
O0006111eH1E, CUCTEMATU3AIIHS

101 3HaHHH 32 KypC aiIreOph! 1 Hatan 1 https://m.edsoo.ru/CKSK7PI30
MaTeMaThdeckoro anamuza 10-11
KJIacCOB
O0o001enue, cucTreMaTH3aIus

jop | CHAHHI 32 KypC AITCOPLL M Hata 1 https://m.edsoo.ru/7GHSLCS27
MareMaTudeckoro anaiams3a 10-11
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

Yucna ¥ BEIYUCIIEHUAS

1.1

OnepupoBaTh MOHATHSMH: pallOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAs! U JIECSITUYHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue omepalnud € palMOHANIbHBIMHU U

)IGfICTBI/ITGJ'H)HBIMI/I qHucjiaMun

1.3

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIB3Ys ImpaBrjia

OKpYIJICHH:, ACJIaTh IPUKUAKY U OLICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATHSAMU: CTEMECHb C LETBIM MOKa3aTeleM, CTaHAapTHas
(dhopma 3amucu JEHCTBUTEIBHOTO YMCIIa, KOPEHb HATYPAJIbHOM CTEIEHU;
HCIIOJh30BaTh MOAXOIAIIYI0 (JOPMY 3alUCH JTCUCTBUTEIBHBIX YHCEN IS

PEIICHHUS MMPAKTUYCCKUX 3aJa4 U IPECACTABJICHUA JaHHBIX

1.5

OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC U TaHTE€HC MPOU3BOJIHHOTO
yria; HCIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO YIjla uepe3 oOpaTHbIe

TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

2.1

OHepI/IpOBaTb IOHATHUAMU: TOXIAECTBO, YPABHCHUC, HCPABCHCTBO, ILICJIOC,
paloOHaJIbHOC, HUppaliHOHAJIBHOC YpaBHCHHC, HCPaBCHCTBO,

TPUTOHOMCTPUYICCKOC YPABHCHHUC

2.2

BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKCHHH U

peuiaTb TPUTOHOMCTPUYCCKHUEC YPABHCHUS

2.3

BrInoaHaTh Hp606pa3OBaHI/IH HCJIBIX, pAllTUOHAIIBHBIX U UPPALIUOHAJIBHBIX
BLIpa)I(eHPIfI U pellaTb OCHOBHBIC THUIIBI NECJbIX, PAIUOHAJIBHBIX U

UppalMOHAIILHBIX YPAaBHEHUH U HEPABEHCTB

24

HpI/IMeHSITL YpaBHCHUA W HEPABCHCTBA I PCHICHUA MATCMATHYCCKHUX

3alav U 3aa4 U3 pa3jIMIHbIX obnacreit HAaYyKU U peanLHoﬁ KHU3HHU

2.5

MO)IGJ'II/IpOBaTL PCAIBbHBIC CUTyallUW Ha A3BIKC anre6pm, COCTaBJIATH
BbIPpAKCHUSA, YPAaBHCHNUA, HCPABCHCTBA IO YCJIIOBUIO 3aJa4U, UCCIICAOBATH

MOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapara anre6pbl




3 OyHKIMH U TpapuKH
OnepupoBaTh MOHATUSMH: (YHKUHUSA, CIOCOOBI 3amaHus  (PYyHKIHH,
3.1 00nacTh OMNpeNeiCHUs] W MHOXECTBO 3HAueHWH QyHKIUH, Trpadux
(GbyHKIMHU, B3aUMHO 00paTHBIE (PYHKITHH
32 OnepupoBaTh MOHATHUSAMHU: YETHOCTh W HEUETHOCTh (YHKIMH, HYIU
' (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki GyHKIMIA U1 pELICHNs ypaBHEHUN
34 Crpoutrb u uwutaTh TrpaduKyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (dbyHKIIMM, CTETIEHHOW (PYHKIIMH C 1IeJTBIM TTOKa3aTeIeM
Ucnonw3oBath Tpaduku (QyHKIMI JUIsi UCCIIENOBAHUS TIPOLIECCOB H
3 3aBUCHUMOCTEH TIPH pElICHWH 3a7ad W3 JAPYruX Y4eOHBIX MPEIMETOB H
' peaIbHON  JKHM3HH, BBIpaXaTh (QOPMYIAMH 3aBHCHMOCTH  MEXKIY
BEITMIMHAMH
4 Hauana maTeMaTnueckoro anaiansa
41 OnepupoBaTh TOHITHSIMH: TIOCICIOBATSIBHOCT, apH(pMeTHUeCKas W
' reoMeTpHuuecKkas Mporpeccuu
OnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBaIOIIas TI€OMETpHUYecKas
4.2 mporpeccus, cymMmma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKOM
Mporpeccun
4.3 3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIOCO0aMu
14 Hcnonb3oBaTh CBOMCTBA TOCJIEAOBATEIBHOCTEM W MPOTPECcCHil s
' pelIeHHs pealibHbIX 3a]a4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT [Ajis OMNHCAHUS
5.2 peanbHbIX NPOIECCOB U SBJICHUM, MpH pEIIeHUH 3a7ad M3 JAPYrux
y4eOHBIX MPEMETOB
53 OnepupoBaTh  TNOHATUSAMHU:  OINpEAETIeHHE, Teopema, CIEACTBHE,
' JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro

pe3yJabTara

o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




Yucna ¥ BEIYMCIIEHUSA

1.1

OnepupoBaTh MOHATUSMU: HATypaJbHOE, IIEJI0€ YHUCIIO; HCIOJIb30BATh
MPU3HAKK JIETMMOCTH IIEJIBIX YHCEJ, Pa3JIOKCHHE YKCJa Ha IPOCTHIC

MHOJXHUTCJIM OJId pCIICHUA 3a1a4

1.2

OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAJILHBIM [10Ka3aTEIEM

1.3

OHepI/IpOBaTI) IIOHATUAMMU: HOFaqu)M qucia, JACCATUYHBIC n

HaTypaJbHbIE JIOTapu(pMBbI

VYpaBHEHHS U HEPABEHCTBA

2.1

[IpumeHsTh cBOWCTBAa CTENEHU U1 MPeoOpa3oBaHUs BbIPAKEHUH,
ONIEPUPOBATh TMOHATHAMH: IOKA3aTEIBHOE YPAaBHEHHME W HEPABEHCTBO;

peiaTb OCHOBHBIC THUIIBI ITOKA3ATCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoinonHATe mpeoOpa3oBaHus BBIPAXKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
OTIEpUPOBAThH MOHATHUIMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus mpocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
pelIeHre; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHHUH AJIS pelIeHHs

IMPAaKTUYCCKUX 3aaa4

2.5

HaXO,Z[I/ITB pPEIICHUA HpOCTCfIIHHX CHCTEM u COBOKyrIHOCTCﬁ

palOHaIbHBIX YPaBHEHUN U HEPABEHCTB

2.6

MO,Z[GJ'II/IpOBaTB PEAIBHBIC CUTyallUM Ha A3BIKE anre6pLI, COCTaBJIATH
BBIPAXCHUSA, YPAaBHCHUS, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJadu,
HCCIICAOBATL IMOCTPOCHHBLIC MOJACIM C HCIIOJIb30BAHUCM allllapara

anreopsl

OyHKIMH U TpaduKu

3.1

OHCpI/IpOBaTL INOHATUAMHA: TICPUOIUYCCKAA (I)YHKI_II/IH, MMPOMCIKYTKHU
MOHOTOHHOCTH (I)YHKI_[I/II/I, TOYKH SKCTpEMYyMa (bYHKHHH, HauOoJIbIIIee U
HaMMCHBIICC 3HAYCHUA (bYHKI_II/II/I Ha MMPOMCIKYTKE; UCIIOJIL30BATh UX IJIA

uccie0BaHusl (PyHKIUH, 331aHHOHN rpadrKoM

3.2

OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JJOrapupMUUIECKON 1
TPUTOHOMETPUYECKUX (DYHKIMI; H300paxaTb WX Ha KOOPIMHATHOM

TIJIOCKOCTH U UCIIOJIL30BATh AJId PCIHICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB

33

N300paxxaTp Ha KOOPAMHATHOW IUIOCKOCTH TpaduKd JTHMHEWHBIX

ypaBHeHI/Iﬁ U HCIHOJIB30BATH HUX I PCHICHUA CHCTCMBIL JIMHEMHBIX




YpaBHEHUI

Hcnonw3oBatk rpaduku (yHKUMNA IS WCCIEAOBAHUS IPOILECCOB H

34 3aBUCUMOCTEHN U3 APYruX YUYE€OHBIX IUCLHUILUIMH
4 Hauana matemaTuyeckoro aHanusa
OnepupoBaTh MNOHATUSMHU: HENpepbIBHAas (YHKIOWSA, TMPOU3BOIHAS
4.1 (YHKIMHU; HWCHOJB30BATh TEOMETPUYECKUH W (DU3HUYECKHA CMBICI
IIPOM3BOIHOM JIJISl PELICHMS 3a1a4
12 Haxomute  mpousBoAHbBIE  3J€MEHTApHBIX  (DYHKUUN, BBIUUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHUS, YACTHOTO (DyHKITUI
Hcnonb3oBaTh NpOM3BOAHYK JUuIs  HMCCIEAOBaHHUA  (QYHKUMHM Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIET0BAHUS K
MIOCTPOEHUIO TPaprKOB
44 Hcnonb30BaTh MPOU3BOIHYIO JUISl HAXOKICHUS HaWIyYILIEro PEelIeHUs B
' MPUKJIAIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMUYECKHX, 3aJauax
45 OnepupoBaTh NOHATHUSIMU: TepBooOpa3Hasi W HHTErpajig; IOHMMAaTh
' TEOMETPUYCCKHUIN M (PU3MUECKHI CMBICT HHTETpajia
16 Haxomuts mepBooOpaszHble dlIEMEHTapHBIX  (YHKUUNA, BBIYUCISTH
' unTerpai mo dopmyne Herorona — JleliOnua
47 Pemats npuknaanbie 3aa4u, B TOM YHCIE COLMATbHO-IKOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJin3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Koxa
1 Yucna v BBIYMCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOLIEHTEHI,
OeCKOHEUYHbIE  IepUOaUYecKHe  JpoOu.  ApudpMeTHdecKHe  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HaHUM U PEATTLHOM )KU3HU
HevictButenbHble  4yucna.  PamuoHanpHble W UppalMOHAJbHBIE  YHCIA.
1.2 Apudmernueckue omepanuud ¢ JAEUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp c nensiM nokaszareneMm. CranpapTHas (opma 3amucH JIeHCTBUTENIBHOTO
1.3 yucna. Mcnons3oBanue noaxomsmeid (popmbl 3anmucy JEHCTBUTEIBHBIX YUCEN IS
pEILIeHNs IPAKTUYECKUX 3a7a9 U IIPEICTABJICHUS JAHHBIX
» ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apupMETHIECKUMHU
' KOPHSIMH HATypaJbHOW CTEIICHU
T CuHyC, KOCHHYC W TaHIEHC 4YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIIOBOrO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OPa30BaAHMS
55 IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUIA. OcHoBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
)3 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBA. MeTon
' UHTEPBAJIOB
24 Penienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
57 IIpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELLIEHUIO0 MaTEMaTUYECKUX 3a/1ad U 3aJa4
' U3 Pa3IMYHbIX 00JIacTe HAyKU U peasIbHOM KU3HU
3 OyHKIMH U TpapUKH
3.1 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble




GbyHKITII
32 Obnacte ompeneneHus W MHOXKECTBO 3HaueHW ¢yHkiuu. Hymun QyHKoum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 CrenenHas (yHKIMS C HATypaJbHBIM M IICNIBIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-Oi CTETIEHU
34 TpuronomeTrpuyeckasi OKpyKHOCTb, OTPEICIICHUE TPUTOHOMETPHUSCKUX ()YHKITHIMA
' YHUCJIOBOTO apryMeHTa
4 Hauana maTemMaTnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl TOCJIENOBATEIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIbHOCTH
ApubdmMernueckass M TeOMETpUYecKas Tmporpeccu. beckoHeYHO yObIBaromias
40 reomeTpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH T€OMETPHYECKOM
' nporpeccur. Popmyna CIOXKHBIX TPOIEHTOB. MCronap30BaHME TPOTPECCUM IS
peleHus peabHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
MHOKeCcTBO, oOmepaluud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrEe TEOPETHKO-MHOKECTBEHHOTO ammapaTa s OIMCAaHUs pPEabHBIX
MPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIEACTBUE, J0OKA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Harypanbublie u nensie yncna. [Ipu3Haku qe1MMoCTy HEIbIX YUCE
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3areseM. CBOMCTBA CTEIICHU
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 [IpeoOpaszoBanue BeIpaKEHUH, coAepKalIuX Jorapudmbl
55 [IpeoOpazoBanue BEIpaKEHUH, COIEPKAIIUX CTENIEHH C PAIIMOHAIBHBIM
' MOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
2.6 Cucrembl JnUHEHHBIX ypaBHEHMH. Pelienwe mNpUKIagHBIX 3a7ad C [OMOUIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUI

2.7 CucremMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PELIEHUIO MaTEMaTUUECKUX 3a7a4
' U 3aJ1a4 U3 pa3iInyHbIX o0JacTell HayKH U peaibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynakius. Ilepuogmueckue ¢ynkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymMbl U MHHUMYMBI (QyHKIuH. HamOosnbliee W HauMeHblee 3HAUYCHHUE
(YHKIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPaPUKH
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOICTBA U IrpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUH U JTMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB  (QyHKIUN I HWCCICAOBAHUSA  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT MpPH PEIIEHUH 337ad M3 JPYrux ydeOHBIX
MPEIMETOB U PEATTbHOMN KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKIIIE. MeTOT MHTEPBAJIOB 7151 PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM
43 [IpousBoHbIe 37eMeHTApHBIX (YHKIUHA. DOpMyNbI HAXOXICHUS TPOU3BOJIHOM
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (YHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxosxaeHne HanOosblIero 1 HaMMEHbLIEro 3Ha4eHus (QyHKIMU Ha
OTpe3Ke
IIpumeHeHre TpOU3BOAHOM [UIsl HAXOKICHUS! HAWIYYIIEro PEUICHHUs B PUKIAIHBIX
4.5 3ajavax, s ONpeNeNieHHs CKOPOCTH Ipoliecca, 3aJaHHOro (GopMynaoil wiu
rpagukoM
4.6 [TepBooOpa3nas. Tabauia nepBooOpa3HBIX
47 WnTerpan, ero reoMeTpuueckuil u Gpusnyeckuii cMbIci. BbrunciaeHne uHTerpaina mno

¢dopmyne Hetorona — Jleiibnuna




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (HOopMyIHpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUPOBATh
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDb paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallkd Hal
MHO)KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIHUCHIBaTh TIpadbl Pa3ITUYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HaTypalbHOE YMCIO, LEJIOE YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTeleM, KOPeHb HaTypallbHOM CTENEHH, CTENEHb
C pAalMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JICHCTBUTENIbHBIM
nokaszarenaeM, JiorapupMm 4UMcia, CHUHYC, KOCHMHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTaTOK [0 MOAYJIO, palMOHAJIBHOE YHCIIO,
UppallMOHAIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHBIX,  LEJNbIX,
paLlMOHATBHBIX, JEWCTBUTENBHBIX UHUCEN; YMEHHE MCIOJIb30BaTh
NpPU3HAKU JIETMMOCTH, HAaUMEHBIIMHA OOLIMI AenuTenbs M HauMEHbIIee
oOmiee kpaTHoe, adroput™ EBKiIMaa mpu pelieHny 3a/1ad; 3HaKOMCTBO €
pa3MYHBIMM  NO3ULHMOHHBIMM  CHUCTEMAMM  CUUCIICHMS, yYMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUI U mpeoOpa3oBaHUs BBIPAKEHUI CO
CTENEeHsIMU M JiorapudmMamu, Mpeodpa3oBaHus APOOHO-pPAMOHATIBHBIX
BBIPKEHUI; YMEHHME OIEPUPOBATH MOHATUSAMU: IOCIIEIOBATEIBHOCTD,
apupmeTnyeckas nporpeccus, reoMeTpuUecKas nporpeccus,

OCCKOHEYHO Y6LIBE[IOH_IEUI reOMETPpHUYCCKAsA  MPOIrpeCCus, YMCHUC




3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dbopmMynn; yMEHHE OINEpUpOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJb U apI'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAaMH, HPUBOJUTH
OpUMEpPbl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBATh
MOHATHAMM: Matpuia 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALMOHAIBHBIE,
MOKa3aTejabHble, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXJIECTBEHHOE NpeoOpa3zoBaHHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBHOCTH
yYpaBHEHUIN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; pPEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMEeTpPOM; IPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (GYHKIHH, HanOoJblllee U HaMEHbIllee 3HAYCHUS
(yHKIIMY HA IPOMEXKYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOPasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nuecKkuii CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAaCTHOTO U
KOMIIO3UIIMH (DYHKIMM, HAXOJWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO Il HCCIeAOBaHMs (YHKIIHM,
HaXOJWTh HAWOOJBIINE W HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero
peuieHuss B MPUKIATHBIX, B TOM YUCIE COLMAIbHO-3KOHOMUYECKUX M
(bu3nuecKkux 3aauax; HaXOJUTh TUIOMIAIU U 00BEMBI (PUTYP C TTOMOIIIBIO

HUHTCTpalia; IMPUBOAUTE NPUMCPBI MATCMATUYCCKOTO MOJIACIIMPOBAHUSA C




noMoIkio quddepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKIUH, oOpaTHAs
¢byHkuus, KoMno3unus (yHKUWH, JUHEHHas (QyHKIMS, KBaapaTHYHAS
byHKIMS, panmroHasbHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHass W Jorapugmuyeckas (GYHKIUH; yMEHHUE
CTpOUTH TpadUKH HM3YyYCHHBIX (YHKUIWH, BBIIOJIHITH MPEeoOpa3oBaHMUS
rpadukoB (yHKIHI, UCTI0IB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, TIPU pEIICHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d M3 pealbHOW JKMU3HU; BBIpAXaTh (POPMYIaMy 3aBUCHMOCTH MEXTY
BEJIMYMHAMM, UCIIOIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHH, HEPaBEHCTB U 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWH YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3a/1a4i U3 00JIACTH yIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 33J1ayH, HCCIEAOBaTh IOJyYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
peasibHbIE CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBIISITh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTnIeckoe, MeanaHa,
HauOoJiplllee M  HAuWMEHblIEe 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
MHTEPNPETHpPOBaTh HMH(OPMAIMIO, MPEACTaBIEHHYI0 B TalOnMuax, Ha
MarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOIECCOB U
SIBIICHUI; MPEICTABIATh UH(OPMAIIMIO C TIOMOIIBIO TaOIHUIl U THarpaMm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C NPUMEHEHUEM
rpaduUecKux METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOUIBIO JUarpamMm

pacccuBaHua U JIMHENHOM perpeccnu

YMeHue OIepupoBaTh IMOHATUSAMU: CIydalHBIA OIBIT WM CIIy4alHOE




COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; IPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOopMyiTy MOJTHOMN
BEpOSATHOCTH, popmyny bepHyimn, komOuHaTOpHBIE (aKThl U HOPMYIIHL;
OIICHUBATh BEPOSTHOCTH pEaNbHBIX COOBITHH; YMEHHE OIIEPHPOBATH
NOHATUSMH: CITydailHas BEJIIMYHMHA, paclpelesieHue BEpOsSTHOCTEMH,
MaTeMaTHYeCKoe OKHMJaHHWe, JUCHEPCHS M CTaHJApTHOE OTKJIOHEHHE
CIIyYaifHOH BeJIWYWHBI, (QYHKIWW pacrpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO W HOPMAJBHOTO  pacIpe/esieHHH;
YMEHHUE WCIOJIBb30BaTh CBOWCTBA W3YYEHHBIX pacHpeieleHuNd JUIs
pelieHus 3a/1a4; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH OOJIBIIMX YHCET,
METOJIbI BBIOOPOYHBIX HCCIICOBAHUI; yMEHHE TIPHBOIAUTH ITPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHUSX; YMEHUE OTIEPUPOBATH TOHSATHIMHU: COYETaHHE, TIEPECTAaHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHue
NPUMEHATh KOMOWHATOPHBIE (DAaKTHI M pacCyKJICHHS IS PEIICHHS 33/1a4;
OLICHHUBATh BEPOSITHOCTH ~ PEAIBHBIX  COOBITHH; COCTaBIIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKUNA  Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroj, CKPEUIMBAIOUIUECS TpsSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXIY HPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHUE UCTOIb30BaTh MPH
pellIeHNU 3a]a4 W3Y4EeHHbIE (aKThl U TEOPEMBI IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 TE€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTUYCCKUC 3a/]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUTYpsl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, NUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIONaab
MOBEPXHOCTH MNHUPAMHJIbl, NPU3MbI, KOHYCa, LWIHHApa, 00BEM Kyoa,
NPSIMOYTOJIBHOTO TapaijieNienunena, MUpaMuabl, MPU3MBL, IWIMHIPA,

KOHYCa, 1Iapa, pa3BépTKa MMOBCPXHOCTHU, CCUCHUA KOHYCa U HHUIIMHIPA,




NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOHUTH CEueHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELICTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMyHpOBATh ONpENEICHUS] H3Yy9aeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3BI
O CBOHCTBaX M MPHU3HAKaX '€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH HIIN
OTpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHbIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUC B IIpOCTPAaHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH ¥ B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, M0J00HBIE (GUTYpbl; yMEHHE
pacrno3HaBaTh paBHblE U MOJ0OHBIE (UTYpPHI, B TOM 4YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HUCIOJIb30BaTh T'€COMCTPHUYCCKUEC OTHOLICHUIA
MpU pEelIeHUH 3a/la4y; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (JUIMHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWd 3amad W3 JIPYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIONIaab, OOBEM, IUIOMIA[h TOBEPXHOCTH),
UCIIOJIb3YSl M3YYEHHbIE (DOPMYNIBI M METOJbl, B TOM 4YHCJE: IUIOIAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HWIMHAPA, IIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJILHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYycCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX GHUTyp
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YMeHue ONCpUPOBATH NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMa KOOPAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPAaMU; YMCHUC HCIIOJIB30BATH BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCeOMCTPUYUCCKHUX 3aJa4 W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCTOB

13

YMmenue BLI6I/IpaTB MOAXOOAIIMNA METOJ I peuieHud 3aJaydu;
INOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU NPUPOJHBIX U
OGH.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUC  PAaCIIO3HABATH
OpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOJAUTH

IIpUMEpPBl  MAaTeMATHYECKUX OTKPBITMA POCCHUMCKOM M  MHUPOBOM




MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMblii 31eMEeHT COeP:KAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenbie u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
- Pammonanbubie  uymucna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOW, TIPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW cTeneHu. JlelcTBus ¢ apupMeTHyecKuMu
' KOPHSIMHU HaTypalbHOW CTENIEHU
- Crenens c 1ienpiM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeM. CBoiicTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJIbHBIC JOTapU(PMBbI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BRIYUCICHUS, IPaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHU
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHe YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpHULIbI
3 OyHKIMH U TpapUKH




Oynkius, cnocoObl 3amanus ¢yHkumu. I'paduk Qynxmumn. BzanmHO oOpaTHBIC

> ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWi GQyHkumu. Hymm QyHKIum.
32 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIHH.
' MakcumMymMbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIEe 3HAYECHHE
(GyHKIMHU Ha TPOMEXKYTKE
33 CrenenHasi (yHKUOMS C HATypaJbHBIM W IIeNIbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (DyHKIMIA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipons3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOTHOW K HCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOobIIero U HaUMEHBIIIETO 3HAYCHHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOGpa3nas. Unrerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpaLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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