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y4eOHOro npeamMera «AJjredpa u HayaJjga

MAaTEeMATHYeCKOro aHajn3a. ba3oBblil ypoBeHb)
s ooyqaroruxcs 10,11 kmaccoB

PaGouast mporpamma kypca «Anrebpa W Hadaja MaTEMaTHYECKOTO aHAIN3a» CPEIHEH IIKOJIBI
cocTaBlieHa Ha oOcHoOBe 3akoHa «OO0 oOpa3oBanun», @denepasbHOrO TrOCYIaAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa cpeaHero ooOmiero obpasoBanus  (mpukaz  MuHHCTEpCTBa
oOpazoBanusi u Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. Ne413), IIpumepHoit
mporpamMMbl JUIsl  001Ie00pa30BaTENbHBIX INMKOJ IO ajredpe W HadajaM MaTeMaTHYeCKOTO
aHanmu3a aBTop-cocTaBuTenb T.A. Bypmucrposa, M. «IIpocsemenue», 2018 rox, TpeboBanuii k
pe3yibTaTaM  OCBOEHHSI ~ OCHOBHOM  00pa3oBaTelbHOM  HpOrpaMMbl  (JJMYHOCTHBIX,
METaINpeIMETHbIX, MPEIMETHBIX); OCHOBHBIX IOJIXOJOB K pa3BUTUI0O U (POPMUPOBAHUIO
YHHUBEpCcalIbHbIX Y4eOHbIX Aeiictuii (YY) ans cpeqnero obmero oopazoBaHusl.

c.IlepBomaiickoe 2025-26 roa



MNOSICHUTEJBHASA 3AIINCKA
Pabouas nmporpamma yueO6HOro Kypca «Anredpa U Hayajga MaTeMaTH4YECKOTO

aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCHUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl 0OECIIEUHMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
0o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHUSA JTUYHOCTH OOYJAIOIIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaisa MareMaTHYE€CKOTO aHaln3a» SIBISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecreYruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HU3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalluXxcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca ydalllMecsl OBJIaJI€BAlOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas GOpMyIUPYET CBOU JOCTHXKEHUSI B MAaTEMaTUUECKOU hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajanu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJSET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEIHEBHOM JKU3HU. B TO ke Bpemsi OBIIaJIcHHE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIMSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHajoruo, GopMHUpyeT KPEaTUBHOE U KPUTHUUYECKOE MbIIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MaTEMaTUYECKOTO aHajin3a B CTapIled IIKoJe YydJaruecs
MOJYYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHWM, 3HAKOMSTCA C  MpUMEpPaMHU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduky yd4eOHOU JAesTeTbHOCTH,



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 MaTeMaTUYECKOro aHAJIM3a» 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, TPUrOHOMETPHsI, MAaTEMaTUUYECKUI 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 3HAHHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE 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 YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAUHOHAIBHBIX, HPPAUHOHAIBHBIX,
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 HAUMEHBINMUX 3HaueHWd QyHkuu. JlanHas
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 M3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB. AJireOpa
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
MepEIIETaeTCs C APYTUMHU 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, MCCIIEOBaTh MOJyYEHHble (YHKLUHH, 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  aJNTOPUTMUYECKOTO MBIIUIEHUSA, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBIAETCS 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 MOJeNiel peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxkaTenbHO-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 €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE TUCLUUIUIMHBI B €IHHOE
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
TaK)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 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
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 H3ydyeHHE Kypca aureOpbl MU Hadal MaTEMaTUYECKOIO
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 gacos.



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.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 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 YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO 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.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

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 MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PELICHUH 3aJ1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

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

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JacTed HayKu WU peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

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

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TpaUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIICHUU 33Jady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

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

[IpousBoaHbie  dJMeMEHTApHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

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

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IIEro pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

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



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPa)KIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYIYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:!

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

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX MpodiieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOMl KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcawwe2o  mMupa;,  NpUMeHeHue  102U4eCcKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CIOCO0 pernieHus yuyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOATEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(OpPMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTATOB JESATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHUS JOHKHO 00OecredynBaTh JOCTHKCHHE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

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

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

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKIUS, CIOCOOBI 3a1aHus (PyHKLIUHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMN 715 pellieHus ypaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

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

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, ONIEPALIMN HAZl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(M UWCIA, TECITHYHBIE W HATypaJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHUs BBIPAXKEHUH, COAEpPXKAIIUX JIOTApUPMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN M €€ DPEILICHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibpliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIB30BaTh ISl PELICHUS YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX yu4eOHBIX AUCHUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3ajay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJadd, B TOM YHUCJIC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

VYueOubiit npeamer «Anredopa» B 10,11 kmaccax MNpoBOAUTCS 3a CYET 4YacoB
o0si3aTenbHON yacTh. B cOOTBETCTBUM C KaleHIApPHBIM Y4YeOHBIM TpaduKoM
MBOY TIlepBomaiickoit COILl wu pacnucanuem ypokoB Ha 2025-2026
y4eOHBI o/l Ha peaJn3alui0 NPOrpaMMbl OTBOAUTCA 2 yaca B Heaeno B 10
kiacce u 3 yaca B Hezpento B 11 kiacce, Bcero 3a jBa rojia 0oydenust — 170 gacos.
B cBA3M ¢ mNpa3sgHUYHBIMU JHSMH M TEPEHECEHHBIMU BBIXOJIHBIMHU JHSIMHU
(ITocranoBnenue IlpaBurensctBa P® Nel335 ot 04.10.2024 «O mnepenoce
BBIXOAHBIX gHEW B 2025 romy», mpoekt mocraHoBieHusi [IpaBurenbctBa PO,
noArotoBieHHbli Muntpyaom Poccum 1 wuronms 2025 roma « O mepeHoce
BBIXOJHBIX JHEe B 2026 TOQY») OCYIIECTBICHO YIUIOTHEHHE Y4eOHOro
Matepuana. Hegocrarok yueOHOTO BpeMEHU KOMIIEHCUPOBAH MyTeM MHTETpaIluu
TeM Kypca. [Iporpamma Oynet npoiinena 3a 66 yacos B 10 knacce, u 3a 99 yacoB B
11 knacce.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NMPoOrpaMmblI Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHokecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 0
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. T pUroHOMEeTpHUUYECKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5 0
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChl
padoThI
CreneHb ¢ paliOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarenpHas pynkius. [TokazaTenbHble 12 1
YpaBHEHHsI ¥ HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0
HEpaBEHCTBA
Tpuronomerpuveckre GyHKIUU H UX
3 rpaduku. TpuroHomeTprudecKkue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpon3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9 0
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble 1 1ienbie yncia 6 0
3 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Jdata npoBenenust
Ne ni/m Tema ypoka ITo
paxkTHyeckun
JIaHy
1 MHoXecTBo, onepanuy HaJl MHOKecTBaMu. lnarpammsl Ditnepa—Benna 1.09 0
5 PanonanbHbie uncia. OOBIKHOBEHHBIC M IECATHYHBIE POOH, IPOLIEHTHI, OECKOHEYHBIE 03.09 0
nepruoaAnYecKue 1podu '
3 Apudmernueckre onepanuy ¢ padoHaATbHBIMUA YHCIAMHU, IPEOO0Pa30BaHMS YHCIOBBIX 08.09 0
BBIPAKCHU I
4 [Tpumenenne apoOeil 1 MPOIEHTOB IS PEIICHHUS NPUKIIAJAHBIX 3a/1a4 U3 Pa3IMIHbBIX 10.09 0
oTpacieil 3HaHUH U peabHOM KU3HU
5 [Ipumenenue 1podeii 1 NPOLIEHTOB IS PEIICHHUS NPUKIAIHBIX 3a/1a4d U3 Pa3InIHbIX 15.09 0
oTpacieil 3HaHul U peaabHOM KU3HU
JleiicTBuTenpHBIC YnCia. PannmoHanpHbIe 1 HppaMOHATBHBIE YUCIIa 17.09 0
Apudmerndeckue onepaum ¢ AeHCTBUTEIbHBIMI YUCIAMH 22.09 0
g [TpuGmmxEHHBIE BEIYMCIICHUS, TPaBHIIa OKPYTIICHHSI, IPUKHU/IKA M OIICHKA Pe3yJbTaTa 24.09 0
BBIYHCIICHUH
9 ToxnmecTBa U TOXKIECTBEHHBIE TPE0Opa30BaHuUs 29.09 0
10 YpaBHEHME, KOPEHb YPaBHEHHUS 01.10 0
11 HepaBeHCTBO, penieHre HepaBeHCTBA 06.10 0
12 Meron uHTEpBaJIOB 08.10 0
13 Pemenne nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB 13.10 0
14 KonTtponbHas pabota no Teme "MHOXKeCTBa palliOHATIBHBIX U I€HCTBUTENBHBIX YUCEI. 1515 1
PanmonanbHble ypaBHEeHHS U HepaBeHCTBA' '
15 @yHKIMS, cr1oco0b! 3a1aHus GyHKIMU. B3auMHo oOpaTHbIe (HYHKITMI 20.10 0



I'padux pynkuuu. OGmacTs onpeaeaeHus 1 MHOXKECTBO 3Ha4eHUH ¢pyHkuuu. Hymn

16 22.10 0
¢dynkuuu. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA
17 Yérubie 1 HEUETHBIC QYHKIIUN 05.11 0
18 Crenens ¢ nenbiM nokaszareneM. CtanaapTHas (popma 3armmucu 1eHCTBUTEIBHOTO YUcia 10.11 0
19 Hcnonp3oBanue noaxoasieii GopMbl 3aNHCH ASHCTBUTEIBHBIX YHCEIN IS PELICHUS 1211 0
NPAaKTUYECKHX 33/1a4 U TPEACTABICHUS TaHHBIX
20 CrenenHas (yHKIHS C HATYPAJIBbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpadux 17.11 0
21 Apudmernueckuii KOpeHb HATYPATbHON CTENCHH 19.11 0
22 ApudmeTniecknii KOpeHb HaTypaIbHOU CTEICHH 24.11 0
23 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOMN CTEICHN 26.11 0
24 CaotlicTBa apu(PMETUYECKOTO KOPHS HATYpaIbHOM CTENEeH! 01.12 0
25 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOMN CTEICHN 03.12 0
26 JeiicTBus ¢ apupMeTHIECKUMU KOPHAMH N—O0i CTETIeHN 08.12 0
27 JeiicTBus ¢ apudMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 10.12 0
28 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OU CTENeHU 15.12 0
29 JeiicTBus ¢ apudMeTHIeCKUMHU KOPHAMH N—O0if cTeneHn 17.12 0
30 Hrorosas koHTposIbHAS padoTa 3a | momyroaue 22.12 0
31 Pemenue uppanvoHalbHBIX YPaBHEHUN U HEPABEHCTB 24.12 0
32 Pemenne uppannoHanbHbIX YpaBHEHUN U HEPABEHCTB 29.12 0
33 Pemenue uppanvoHalbHBIX YPaBHEHUN U HEPABEHCTB 12.01 0
34 Pemenne uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB 14.01 0
35 Pemenne uppanvoHalbHBIX YPaBHEHUN U HEPABEHCTB 19.01 0
36 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHN 21.01 0
37 CgoiicTBa u rpaduk KopHs N-0if cTeneHu 26.01 0
38 KonTponbhas pabota no teme "Apudmernyeckuii KopeHb N—oii crenenu. MppannoHanbHbie 98.01 1

YPaBHEHHUs U HEpPABEHCTBA"




39 CuHyC, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa 02.02 0
40 CuHyc, KOCHHYC ¥ TAaHT€HC YHCJIOBOTO apryMEeHTa 04.02 0
41 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 09.02 0
42 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOT0 apI'yMEHTa 11.02 0
43 TpuronomeTrpuydeckast OKpy>KHOCTb, OIPE/ICTICHIE TPUTOHOMETPUIECKUX (DYHKIHN 16.02 0
YHCIIOBOTO apryMEHTa
42 Tpuronomerpuveckas OKpy>KHOCTb, OIPECICHIE TPUTOHOMETPUYECKUX (PYHKITUI 18.02 0
YHCIIOBOTO apTyMEHTa
45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 25.02 0
46 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 02.03 0
47 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 04.03 0
48 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 11.03 0
49 [Ipeobpa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 16.03 0
50 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 18.03 0
o1 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 23.03 0
52 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 25.03 0
53 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 06.04 0
54 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 08.04 0
55 Pemenue TpuroHoMeTpuUeCcKUX ypaBHEHUI 13.04 0
56 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 15.04 0
57 Pemenune TpuroHoMeTpuueCcKUX ypaBHEHHUI 20.04 0
58 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 22.04 0
59 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHHUI 27.04 0
50 O6061enne o TemaM "OCHOBHbIE TpPUTOHOMETpHUUecKke GopMyibl. TpuroHomeTpuieckue 29.04 0
ypaBHEeHUA"
61 KonTtponbHas padora no teme "®opmyssl TPUTOHOMETPUH. TPUTOHOMETPUYECKHE 04.05 1




ypaBHeHHUA"

62 Hrorosast koHTpoabHas paboTa / Beepoccuiickas mpoBepouHas pabora 06.05

63 O06o01IeHne, cucTeMaTr3alus 3HaHUK 332 Kypce aareOpbl M Hadyal MaTEMaTHYeCKOTO aHalIn3a 13.05
10 kiacca

64 ApudmeTrndeckast U TeoOMeTpUUecKas mporpeccuu. Vcrnonb30BaHue MPOrpeccuul s 18.05
pelIeHHs peallbHBIX 331a4 MPUKJIAHOTO XapaKTepa

65 beckoneuno y6}:113a}oma;{ reoMerpuueckas nporpeccusi. Cymma 6€CKOHEUHO YObIBaOIIEH 20.05
FeOMETPHUECKON MPOTrPECCHH

66 O06o0mIeHne, cucTeMaTr3alus 3HAHUN 32 Kypce aareOpbl M Hadal MaTeMaTHIeCKOTO aHaIn3a 25 05
10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




11 KJIACC

Jdata npoBenenust

Ne n/m Tema ypoka o
naany paxkTHyecku
1 CreneHb ¢ paliOHAILHBIM TIOKa3aTeleM 01.09 0
2 CpoiicTBa cTeneHu 03.09 0
3 [Ipeo6pa3oBanue BbIpaxeHUH, COAEPKALUX PALlIOHATIbHBIE CTETIEHU 04.09 0
4 [IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINUX PAIIMOHAIILHBIE CTCTICHU 08.09 0
3) [Ipeo6pa3oBanue BbIpaxeHUH, COAEPKALUX PALlIOHATIbHBIE CTETIEHU 10.09 0
6 [TokazarenbHbIe ypaBHEHUS! 1 HEPABEHCTBA 11.09 0
7 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 15.09 0
8 [TokazarenbHbIe ypaBHEHUS! 1 HEPABEHCTBA 17.09 0
9 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 18.09 0
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 22.09 0
11 [TokazarenbHas pyHKuMs, €€ CBOMCTBA U IrpaduK 24.09 0
12 KonrtponbHas pabora no reme "CreneHsb ¢ palmoHalIbHBIM Moka3aTeneM. [TokazarenbHas 25 09 1
¢ynkmus. [lokasarenbHble ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapugm umncna 29.09 0
14 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH (MBI 01.10 0
15 [IpeobpazoBanue BEIpAXKEHUH, COAEPIKAIMX JIOTApU(MBI 02.10 0
16 [TpeoOpa3oBaHue BRIpAXKEHH, COACPIKAIINX JIOTAPU MBI 06.10 0
17 [IpeobpazoBanue BEIpAXKEHUH, COAEPIKAIMX JIOTApU(MBI 08.10 0
18 [TpeoOpa3oBaHue BRIpAXKEHH, COACPIKAIINX JIOTAPU MBI 09.10 0
19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 13.10 0
20 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA 15.10 0




21 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA 16.10 0
22 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 20.10 0
23 Jlorapudmmueckas GyHKIUs, €€ CBOWCTBA U rpaduK 22.10 0
24 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U TpaduK 23.10 0
25 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu 05.11 0
26 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu 06.11 0
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 10.11 0
28 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TpaduKu 12.11 0
29 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 13.11 0
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 17.11 0
31 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 19.11 0
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 20.11 0
KontponsHas padota o reme "Jlorapudmuueckas Gpynkuus. Jlorapudmuueckue ypaBHEHHS
33 u HepaBeHcTBa. Tpuronomerpuueckue GyHKIUM U UX rpapuku. Tpuronomerpuyeckue 2411 1
HepaBeHcTBa"
34 HenpepsbiBHble QyHKITNH 26.11 0
35 Metoa HHTEPBAJIOB ISl pEUICHUSI HEPABEHCTB 27.11 0
36 MeTtox MHTEPBAIOB JUIsl PELIEHHSI HEPABEHCTB 01.12 0
37 [IpousBonnas pyHKIUU 04.12 0
38 [TpousBoHas GpyHKIMH 08.12 0
39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT MPOU3BOTHON 10.12 0
40 I'eomerpuueckuii u Gpu3NIECKUil CMBICI TPOU3BOIHOM 11.12 0
41 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINH 15.12 0
42 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (DYHKIUN 17.12 0
43 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIMA 18.12 0
44 Htorosas koHTpoJsbHAs paboTa 3a | momyroaue 22.12 0




45 [Ipou3BoaHast CyMMBI, IPOU3BENICHHS, YACTHOTO (DYHKIUN 24.12 0
46 [IpumeHneHne MPOU3BOHOM K UCCIIETIOBAaHUIO (YHKIIMA HA MOHOTOHHOCTD M DKCTPEMYMBI 25.12 0
47 [TpumeneHre MpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 29.12 0
48 [TpumeneHne mpon3BOIHON K UCCIETOBAHHUIO (PYHKIIMI HAa MOHOTOHHOCTD ¥ 9KCTPEMYMBI 12.01 0
49 [IpumeHneHne MPOU3BOHONM K UCCIIETIOBAaHUIO (YHKIIMA HA MOHOTOHHOCTD ¥ DKCTPEMYMBI 14.01 0
50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHNUS (DYHKIIMU Ha OTpE3Ke 15.01 0
51 Haxoxnenrue HanbobIIero 1 HaMMEHbIEro 3Ha4eHust PyHKIHUY Ha OTpe3Ke 19.01 0
52 Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke 21.01 0
53 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIUU HA OTpe3Ke 22.01 0
o4 Haxoxxnenrne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHHS (DYHKIIMK Ha OTPE3KE 26.01 0
55 Haxoxnenne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIUU HA OTpe3Ke 28.01 0
56 [IpumeneHre MPON3BOIHON AJISl HAXOXKICHUS HAWTYYIIETO PEIICHHUS B IPUKIIAIHBIX 33/1a4aXx, 29,01 0
JUTSL OTIPENIEJICHUs] CKOPOCTH IPOIecca, 3aJaHHOT0 (POPMYIION WK TpapuKOM
57 Konrponbnas padora no teme "[IponsBosanas. [Ipumenenue nponzBoaHoi" 02.02 1
58 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX 04.02 0
59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 05.02 0
60 WuTerpan, reoMeTpruuecKuil 1 (GU3NYECKUN CMBICI HHTETpaja 09.02 0
61 Wurerpan, reomerpuueckuil 1 GU3NYECKUIN CMBICI HHTErpaia 11.02 0
62 WuTerpain, reomeTpuueckuil 1 GU3NYECKUN CMBICI HHTErpaa 12.02 0
63 Brruucnenue unrterpana no gopmyne Hetotona—Jleiibnuna 16.02 0
64 Beruncnenue waTerpana mo gopmyine Hetorona—Jleibnua 18.02 0
65 Brruucnenue unrterpana no gopmyne Hetotona—Jleiibnuna 19.02 0
66 Beruncnenue uaTerpana mo popmyiie Herorona—Jlelioauma 25.02 0
67 CucreMbl TUHENHBIX YpaBHEHUN 26.02 0
68 CucTeMbl TUHEHHBIX YpaBHEHUH 02.03 0




69 Pemenue npuknaaHbIX 3a1a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHUM 04.03 0

70 Pemenre nmpukiaaHbIX 3a/1a4 C TOMOIIBIO CUCTEMbI JTMHEHHBIX YpaBHEHUI 05.03 0

7 CucTeMbl U COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX, HPPAIIMOHATBLHBIX, TOKA3aTEIbHBIX, 11.03 0
JOTapu(PMHUUECKUX YPAaBHECHUH 1 HEPABCHCTB '

79 CucTeMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX, HPPAIIMOHATBLHBIX, TOKA3aTEIbHBIX, 12.03 0
norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB '

73 CHUCTEeMBI U COBOKYITHOCTH IIEJIBIX, PAIIHOHAIILHBIX, UPPAIIMOHATIBHBIX, TIOKAa3aTEIbHBIX, 16.03 0
JOTapu(PMHUUECKUX YPAaBHCHUN U HEPABCHCTB '

74 CHcTeMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIIHOHATBHBIX, HPPAIIMOHAILHBIX, ITOKA3aTeIbHBIX, 18.03 0
JOTapu(PMHUUECKUX YPAaBHECHUN 1 HEPABEHCTB '

75 Hcnonp3oBanue rpagukoB GyHKIMN IS pEIICHUS] YpaBHEHUH U CHCTEM 19.03 0

76 Hcnons3oBanue rpadhukoB GyHKIUN s peLICHUS] YPaBHEHHUN U CUCTEM 23.03 0

77 [IpumeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYCCKUX 3a7a9 U 3a1a49 25 03 0
U3 pa3IMyYHBIX 00NacTell HAyKU U PeabHOM KU3HU '
OHTpoJbHAs paboTta o Teme "MHTerpan u ero npuMmeHeHus. CucteMsl ypaBHEHUN .

78 K 0 "N C " 26.03 1
79 HatypanbHble 1 11enbie Yrcia B 3aja4ax U3 peaabHOH KU3HU 06.04 0
aTypaJIbHBIE U LIeJIbIe YKClia B 337auax U3 pearbHON KU3HU .

80 H 08.04 0
81 HatypanbHble 1 11enbie Yrcia B 3aja4ax U3 peaabHOH KU3HU 09.04 0
82 [Ipu3Haky AeNMMOCTH LETBIX YUCEN 13.04 0
83 [Ipu3Haky AeIMMOCTH LETbIX YUCEI 15.04 0
84 [Tpr3HaKkK AETUMOCTH ENIBIX YHCEIT 16.04 0
85 [ToBTOpeHnue, 06001IeHNE, cUcTeMaTH3allis 3HAaHUW. Y paBHEHUS 20.04 0
86 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIHSI 3HAHUH. Y paBHEHUS 22.04 0
87 TToBTOpenue, 0000IIEHNE, CUCTEMATHU3AIMS 3HAHUNA. Y pPaBHEHUS 23.04 0

b b
88 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIHSI 3HAHUH. Y paBHEHUS 27.04 0
89 [ToBTOpeHnue, 06001IeHNE, ccTeMaTH3allvs 3HAaHUW. Y paBHEHUS 29.04 0




90 [ToBTOpeHuUe, 0600IIeHNE, CHCTEeMaTU3allns 3HAHUN. Y paBHECHUS 30.04 0
91 IToBTOpeHme, 0000IIeHNE, cCCTeMaTH3anus 3HaHuii. HepaBeHncTBa 04.05 0
92 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hannii. HepaBeHcTBa 06.05 0
93 [ToBTOpenue, 0600mIeHNe, cucTeMaTu3alus 3Hannii. HepaBeHcTBa 07.05 0
94 IToBTOpeHme, 0000IIeHNE, CCTeMaTH3alus 3HaHuii. HepaBeHcTBa 13.05 0
95 [ToBTOpenue, 06001meHNe, cucTeMaTu3alus 3HaHuii. CUCTEeMBbl ypaBHEHUN 14.05 0
96 HroroBast KoHTpoIbHAs paboTa 18.05 0
97 [ToBTOopenue, 0600IIeHNE, cUCTeMaTH3aIHs 3HaHUH. DyHKIUN 20.05 0
98 [ToBTOpenue, 06001IeHUE, cucTeMaTH3aIus 3HaHui. OyHKIUU 21.05 0
99 [ToBTOpeHue, 06001IeHNE, cCHcTeMaTH3alus 3HaHNH. DyHKINN 25.05 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 99 6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMoOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yjabrara
1 Yucia 1 BIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAS U JICCATHYHAS TPOOb, POIIEHTHI
12 Boimonasate  apudMeTrnyeckue  Omepanuu ¢ palMOHAIBHBIMH U
' JEHUCTBUTEIbHBIMU YU CIIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YS  IpaBUIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY pe3yJIbTaTa BHIYMCICHHUI
OrnepupoBaTh MOHITHIMH: CTENEHb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3amucH AEMCTBUTENBHOIO YKCIA, KOPEHb HATypalIbHOW CTEINEHHU;
' KCIIOIb30BaTh MOAXOSIIYI0 (POPMY 3aMKMCH IEUCTBUTEIIBHBIX YUCEI IS
peuieHust IpakTUYECKUX 3a/1a4 U IPEICTaBICHUS TaHHbBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
15 yrja; MCIMONb30BaTh 3alllCh MPOU3BOJBHOIO YIJla 4epe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEeHMS U HEPABEHCTBA
OnepupoBarh MOHIATHAMHU: TOXKIAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNbHOE, UPPaLMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
95 BrimonasaTe  mpeoOpazoBaHus TPUTOHOMETPUUECKHX BBIPAKEHUH U
' peuiaTh TPUrOHOMETPUUECKHUE YPaBHEHUS
BrInmonHATE Tpeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQKCHUH ¥ peniaTh OCHOBHBIC THIBI II€JBIX, PAIlMOHAIBHBIX W
HpPPALMOHATIbHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYECKHX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peaTbHOM KU3HU
MonenpoBaTh peanbHbIe CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BBIPKCHHUS, YPAaBHEHUS, HEPABEHCTBA M0 YCIOBUIO 3a/1a4d, UCCIIEIOBAThH

NMOCTPOCHHBIC MOACIIN C UCITOJIL30BAHUCM allriapara aJIFC6pLI




OyHK1IMU U Tpaduku

OnepupoBarh MOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKUIHH,

3.1 00JIacTh OmpeneNeHusT W MHOXECTBO 3HaueHUil (QyHKIuH, rpadux
(dhyHKIIMM, B3aUMHO 00paTHbIE GYHKITUN

39 OnepupoBaTh NOHATUSAMM: YETHOCTh M HEUETHOCTh (YHKLUMH, HYIU

' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonp3oBathk rpaguky GyHKIHHA U1 peLIeHNs] ypaBHEHUI

3.4 Crpoutb W uyHTaTh rpaduKd JIMHEHHON (YHKIMH, KBaJAPaTUYHON

' (GyHKIMHU, CTENEHHON (PyHKIMY € LeJIbIM II0Ka3aTeleM
Hcnonp3oBare Tpapuku (QYHKIUH IS HMCCIEJOBAaHUS TPOIECCOB U

35 3aBUCUMOCTEH NpH PELICeHUH 3a7ad U3 JPYTruX y4eOHbIX NPEeIMETOB U

' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEIMYMHAMU

4 Hauana maTemMaTuueckoro aHaimsa

i1 OmnepupoBaTh MOHATUAMH: IOCIEIOBATENbHOCTh, apudmMeTHueckas u

' reoMeTpuyecKas Iporpeccuu
OmnepupoBarh NOHATHSIMHU: OECKOHEYHO YOBIBAIOMIAsi T€OMETPHUYECKAs

4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlell  IreoMeTpHuYecKOM
MIpOrpeccuu

4.3 3asaBaTh OCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU

44 Hcnonp30BaTh CBOMCTBA IOCIENOBATENIBHOCTEM W INPOrPECCHU  JIA

' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa

) MHoxecTBa 1 JIOTUKA

5.1 OnepupoBaTh MOHIATHSIMHU: MHOXKECTBO, OTIEPAIIMH HAJlT MHOXECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS

5.2 peanbHBIX MpPOLECCOB U SIBIEHUHM, NpU pelIeHUuH 3ajad M3 JIPyrux
Y4eOHBIX TIPEIMETOB

5 3 OnepupoBaTb  NOHATUSMHU:  OIpeNEJeHHe, Teopema, CJeICTBUE,

' JI0Ka3aTeIbCTBO

11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro

pe3yJbTara

o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus




Yycna ¥ BEIYUCIIEHUS

OHepI/IpOBaTB IOHATHUAMU: HATYPaJIbHOC, LCJI0€ YHCIO, HCIIOJIB30BAaTh

11 MPU3HAKU JEJIMMOCTH LENbIX YHCEI, Pa3JIOKEHUE YHUCIa Ha IPOCThIE
MHOXKUTEIH JUIs peIleHHs 33124
1.2 OmnepupoBaTh NOHATHEM: CTETICHb C PAIIMOHATBHBIM ITOKa3aTelIeM
13 OnepupoBaTh  HOHATHUSAMH:  JIOTapudM  YHClA, ACCATHYHBIE U
' HaTypaJbHbIE JOTapUPMBbI
2 YpaBHEHUS U HEpaBEHCTBA
[lpuMeHsATh CBOWCTBAa CTENEHH I NpPeoOpa3OBaHUS BBIPAKCHHH,
2.1 ONIEPHPOBATh MOHATHUSMH: IIOKA3aTEIFHOEC YpaBHEHHE M HEPaBEHCTBO;
penIaTh OCHOBHBIE THIIbI TOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB
BeimonHaTe mpeoOpa3oBaHMs BBIPAKEHUH, COAEPIKAIIUX JIOTapH(MBI;
2.2 OTIEPHPOBATH MOHATUSIMHU: JIOTApU(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;
penIaTh OCHOBHBIE THIIBI JIOTapU(MHUECKUX YPAaBHEHUH U HEPABEHCTB
2.3 HaxoauTe pemeHns npocTelnX TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CHUCT€Ma JIMHEHHBIX YpaBHEHMH u &
2.4 peIlIeHHE; UCTOIb30BATh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEILICHHS
NPaKTUYECKUX 3a/1a4
”E HaxonuTe  pemieHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' paoOHATBFHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTYyallUM Ha $3bIKE anreOpbl, COCTaBIIATH
26 BBIPOKEHUS, YPABHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 33/1a4H,
' UCCIIeIoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM armmapara
anreopsl
3 @OyHkmn 1 rpaduku
OnepupoBaTh TMOHATHSAMHU: TEpHOAWYECKas (QYHKIHS, POMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOOJbIlee U
' HanMeHbIlee 3HaYeHUsI (PYHKIIMM Ha MPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
OnepupoBaTh MOHATUSAMU: TpapHKH ITOKa3aTeIbHON, JJIOTapUPMUUIECKON 1
3.2 TPUTOHOMETpUYECKNX (PYyHKIMH; W300pakaTh HMX Ha KOOPIMHATHOMN
TUIOCKOCTHU UM UCTIONB30BATh JUIS pellieHHs ypaBHEHUH U HEPAaBEHCTB
33 N300pakaTb Ha KOOPAMHATHOW TIUIOCKOCTH TIpaduKH JTHHEHHBIX

ypaBHeHI/II\/’I U HCIOJB30BaThb HUX A PEIICHHA CHCTCMbI JIMHEMHBIX




ypaBHEHUU

Hcnonws3oBath Tpaduku GyHKUIUN A7 HCCIEAOBAaHUS IPOLECCOB U

34 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUILINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'€OMETPUYECKHMH U (U3HUYECKUUA CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
13 HaxonuTh  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHMS], YACTHOI'O (PYHKLUH
Hcnonp3oBaTh NpPOM3BOJAHYIO JUIA  MCCIENOBaHUA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIAEAOBAHUSA K
MOCTPOCHUIO rpapuKoOB
14 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYUILEro pelieHus B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MOHATUAMHU: IE€pBOOOpa3Has W UHTErpajig; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
46 Haxomute mepBOoOOpa3zHble AIEMEHTAPHBIX  (PYHKIUH, BBIYHUCIATH
' uHTerpan o popmyne Herorona — JleiiOnura
A7 Pemarp npuknaaHble 3a1a4d, B TOM YUCIE COLUAIBHO-DKOHOMUYECKOTO

U (pU3UYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 paloHaIbHBIMU YHCIAMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpakeHMH. [IpumeHneHue
IpoOeil U NPOLIEHTOB JUIsl pEelIeHUs] NMPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHON KU3HHU
JerictBuTenpbHble  uyKcia.  PalMoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCIECHUN
Crenenp ¢ nenbiM nokaszareneM. CrtaHgapTHas (opma 3amucu JeMCTBUTENBHOIO
1.3 yrcna. Vcnonp3oBanne moaxossmiend (GopMbl 3alMCH JCHCTBUTEIBHBIX YHCET IS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meton
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanyioHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
97 [IpuMmeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUIO0 MaTeMaTUYECKUX 3aJ1ad U 3a7a4
' U3 PA3UYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxunuu. BzanmHO 00paTHBIE




byHKIUHA

Ob6nacte ompenelneHus M MHOXECTBO 3HaueHUd Qynkuuu. Hymu Qyskuuu.

32 [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 Crenennass (yHKIUST C HATypaJbHBIM M IENBIM IOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (YHKLIMN
' YHCIOBOTO apryMeHTa
4 Hauana matemaTu4eckoro aHaausa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs  IOCIeNOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATENbHOCTH
Apudmernueckass W TEOMETpPHUYECKas TPOTpeccMu. beckoHewyHo yOBIBaromias
45 reomerpuueckas nporpeccusi. CymMma O€CKOHEUHO YObIBaroOIIEeH I'eOMEeTpHUYECKON
' nporpeccuu. dopmysia CIOXHBIX MPOLEHTOB. Mcnonap30BaHHME NPOrpeccuu s
peleHts peabHbIX 3aj]ay MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omnepauuud Haja MHoxecTBamH. Jluarpammbel Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOTO armapara sl ONHCaHUS peabHBIX
IPOLIECCOB U SABJICHUH, TP PEILICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 Hatypanbhble u nensie uncina. [Ipu3Haku JeTuMOCTH LeNbIX Yncel
1.2 CreneHb ¢ palloHaJIbHBIM TMOKa3aTeneM. CBOWCTBaA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHHs U HEpPAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENEHU C PAI[MOHAIBHBIM
' MOoKa3areieM
2.3 [TpumMepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA




CucteMbl JMHEWHBIX ypaBHEHHU. PelieHne NpHUKIAIHBIX 3adad C MOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUUYECKUX 3314
' ¥ 33/1a4 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMekKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl U MUHUMYMBI (QyHKUIuH. HaunGosbinee W HauMeHbIIEe 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHHs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Hcnons3oBanne rpadukoB  QYHKOWA I UCCICAOBAHHUS  TPOIECCOB H
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33734 U3 JAPYIHX Y4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Hagana maTremMaTnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nIeckuit CMBICI TPOU3BOIHOM
43 IIpousBosnHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeHeHne NPOU3BOAHONM K HCCIEIOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxxaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHUs (QyHKIUH Ha
OTpe3Ke
[IpumeHeHne Npou3BOAHOM JUIsl HAXOKJIEHUS! HAWTYYILIEero pelieHns B PUKIIaIHbIX
4.5 3ajjayax, M ONpeleNieHHs CKOPOCTH Tpoliecca, 3aJaHHOTO (opMmynoil wnmm
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTterpai, ero reoMeTpuueckuil U pusnyueckuii cmpici. Berancinenne uHTerpana mo

dbopmyne HetoTona — JleitOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnaneHne meromamMM J10Ka3aTeNbCTB, aIrOPUTMaMU pEIICHHs 3aad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATD
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEPXKJIEHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU pPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCyKICHUN; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui ONMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINEepUPOBATh MOHATUSAMM: Ipad, CBA3HBINA rpad, epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh TIpadbl pa3InYHBIMU

crioco0amu; UCHOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATHUSAMHU: HaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeleM, KOPeHb HaTypaJbHON CTENEHH, CTEIEHb
C paluOHAJIbHBIM  IIOKA3aTEJIeM, CTENEHb C  JIEHCTBUTEIbHBIM
nokasareiaeM, JOrapupM 4HUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK IO MOAYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCENI, YMEHUE HCIOJIb30BATh
MPU3HAKW JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNhb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™M EBKIMIA U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIIEpUPOBATh IMOHATUSAMU: I1OCIEJOBATEIBHOCTD,

apupmMeTuIecKas mporpeccus, reoMeTpruUecKast mporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C TTOMOILBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apuMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOIUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBATH
MOHATUSIMU: Marpuma 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB U CHUCTEM; YMCHUC pPCIIAThL YPABHCHU!,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABECHCTBA MW CHUCTCMbI C II1apaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, ACUMIITOTHI rpaduka
¢byHKLUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIMHU, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTErpajl; yMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJB30BAHMEM allllapaTa MaTeMaTHYeCKOro
aHaIM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKAECHUS HAWIYy4dIIero
pelieHuss B NPUKJIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U

bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; NpuBOAUTL HNPUMEPLI MATEMATHUYCCKOro MOACIHMPOBAHUSA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTW4HAS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUroHomMeTrpudeckue (QyHKIMM, OOpaTHbIE  TPUTOHOMETPHYECKHE
¢yHKkuMu, TOKa3aredbHas H Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH ISl U3Y4EHHS TPOLIECCOB H
3aBUCHMOCTEH, MPHU PEIICHUU 3aJad W3 JPYTUX Y4EOHBIX MPEAMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/layd pPa3HbIX TUIIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yIbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apupMeTHUecKoe, MeuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUClepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIE, B TOM 4YHCII€ C MPUMEHEHUEM
rpadu4Yeckux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; Trpaduyecku
HCCIIEIOBaTh COBMECTHBIE HAOMIOACHHMS C [OMOILNBIO JAWarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9allHOTO COOBITHS; YMEHUE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIWYMHA, paCIpENeICHUe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUW paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATh MOHSATHSIMH: COYCTaHUE, MIEPECTAHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHUBATH BEPOSATHOCTH  pPeaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMONH M IUIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (UTYpPHI, 00béM (GUTypHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTHh CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIO, Pa3JIOKEHHWE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBJICHUH; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaldbHOH creneHu. JeHCTBUsS ¢ apupMeTHYECKHUMHU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucna. ApuUpMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yapTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 [enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 UppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPHUIIbI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKH  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe FeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
COI''TACOBAHO: COI''TACOBAHO:
IpoTokoun 3acenanus 3aMecTHTENb AMPEKTOpa
MEeIarorHyeckoro CoBeTa MBOY IlepBomaiickoit COIII

MBOY IlepBomatickoii COIII

No | %28.08.2()25 r. /
. df’LL'Lq‘ ~ Knanmesa I'.B. M /3unuenko A.B./

Moanuce npc:cc_‘mm@’nc.mr OrHYeCKOro copera OHO
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