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MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOTo Kypca «Anredpa v Hadajla MAaTEMaTUYECKOTO
aHanu3a» 0a3oBOro ypoBHA Juisi oOywaromuxcsi 10 —11 kmaccoB paspaboraHa Ha
ocHOBe DeiepabHOTO FOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTA CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMUH,
IPEABABISIEMBIX K MaT€MAaTHYECKOMY OOpa3OBAHMIO, M TPAAULMN POCCUUCKOIO
oOpa3oBanusi. Peammsaruss mporpaMMbl 00OecClieUYMBaeT OBJAJCHUE KIFOUEBBHIMU
KOMIIETCHIIMSIMHA, COCTABJISIFOIIIMMHA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHHUA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hadaga MaTeMaTHYECKOTO aHAIM3a» SBIISCTCS OTHUM M3
HanOoJiee 3HAYMMBIX B MPOTPaMME CTapIIeH IIKOJBI, IMOCKOJBKY, C OJHOH
CTOPOHBI, OH OOECIeYMBAaeT HWHCTPYMEHTAIbHYIO 0a3zy Uil HU3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOoll CTOPOHBI, (POPMUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YPOBHE, HEOOXOJUMOM JJII OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHUS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH (opme.

Kypc anrebpbl u Hauan MaTeMaTHYECKOTO aHajIN3a 3aKJIaJbIBaeT OCHOBY IS
YCHENIHOTO OBJAJACHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHUH, TOHUMaHUSA
OCHOBHBIX TEHJICHIIMM HSKOHOMUKH M OOIIECTBEHHOW JKWU3HH, IO3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX MH(PPOBBHIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEIHEBHOW XM3HHW. B TOXe Bpems OBIaJcHUE
aOCTpaKTHBIMA W JIOTHYECKH CTPOTUMH MaTeMaTHYECKUMH KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKJICHUSI, UCTIOJIB30BaTh 0000IIEHNE U KOHKPETU3AIHNIO, aOCTparupoBaHue U
aHAJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTUUYECKOE MBINIUICHHE. B X0/1e n3yueHus
anreOppl W Hadajdl MAaTeMaTHYeCKOTO aHajiu3a B CTaplIeld IIKOJIe YydJalluecs
MOJIYYatOT HOBBIM OMNBIT PEIICHUS TMPUKIAIHBIX 3a7a4, CaMOCTOSITEIHHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIed PEaNbHBIX CHUTYyalluid W WHTEPHpeTaluu
MOJIYYCHHBIX ~ pENICHUH, 3HAKOMATCA C  [pUMEpaMu  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH B TpHUpPOJAE, HAYKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obGnamaer 3HaUYMTENHHBIM BOCIUTATEIBHBIM TMOTEHIIUATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI Marepual, CIOoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHUS, TaK M dYepe3 CHerupuKy y4eOHOU IesATCIBHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, POJOJKATEIBbHOM
KOHIIEHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmetomukum oOydeHus anreOpe M HayalaM MaTeMaTH4YEeCKOTO
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrtpykTypa Kypca «Anredpa U Hayajla MAaTEMaTHYEeCKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COIECPKATEIbHO-METOOUYECKHE JIMHUM: «YUucia W BBIYUCICHUS»,
«Dyakuun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKOro aHanusa», «MHo)kecTBa M JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOINYECKUE JIMHUM HW3Y4YalOTCSd HAa MNPOTHKEHUU ABYX JIET
OoOy4eHHs B CTapIlIei IIKOJIe, €CTECTBEHHO JOMOJHSS APYT JApyra U MOCTEIIEHHO
HAChIAsiCh HOBBIMM TeMaMd W  pazaenaMu. J[aHHBII Kypc  ABIsETCA
UHTErPAaTUBHBIM, TIOCKOJIbKY OOBEOUHSET B ce0€ COJAepKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX TUCHUIUIMH: anredpa, TPUrOHOMETPHs, MaTEMaTUYECKUI aHAIIN3,
Teopusi MHOXKecTB U Jp. [lo Mepe Toro kak ydaiuecs: OBJIaJeBalOT BCE Ooliee
HMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPUICHCTBYETCS YMEHHE CTPOUTb MATEMATHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJYyYEHHbIE B Kypce «AureOpa W Hadana
MaTEMaTUYECKOr0 aHaJIu3ay, JJIs PELIEHUsI CaMOCTOSATEIbHO C(HOPMYIUPOBAHHOM
MaTEeMaTUYECKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

ConepxarenpHo-MeTOAMYECKas JIMHKUS «Hucna W BBIUKCICHUS» 3aBEPILACT
(dbopMHpOBaHKE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikosie ocoboe BHUMaHUE YIEsSETCS
(OpPMHUPOBAHNIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIUMX B cels
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
PaUMOHAIIBHO BBINIOJNHATh JEHCTBHUS C HUMH, J€JaTh IPUKHUIKY, OLEHHBATh
pesynbrar. OOyuwaromuecss MONy4YarOT HaBbIKM NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHAApTHOU (Qopme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHI.

JInans «YpaBHEHUS W HEPABEHCTBA» PEANN3YETCS HA INPOTSIKEHUU BCETO
oOydeHHs] B CTaplied NIKOJIe, IMOCKOJbKY B KaXXJOM pa3leiie IpOorpamMmbl
MPEAYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3ajady. OOyuaromuecs: OBIaJeBaOT
pa3NMYHBIMM METONAMHU PELICHUS LEJNbIX, PalMOHAIbHBIX, HPPALHOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lomyyeHHbIe yMEHMS UCTIONB3YIOTCS IIPU UCCIIET0BAHUT
(GyHKUMNA C MOMOILBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJad U 3a7ad Ha
HaxXOXKJE€HUE HauOOJIBIIMX W HAUMEHBIIMX 3HauyeHUW QyHkuuu. [lanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (QOPMHUPOBAHUE YMEHUU
BBIMOJHATh pacdy€Tsl Mo (opMmynaM, MpeoOpa3oBaHUs LEJbIX, PalMOHAJIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAaKKE BBIPAKEHUH,



COJEepKalIMX CTerneHn u Jjorapudmel. brarogaps mu3yueHuio anredpanveckoro
MaTepuana IMPOUCXOAMUT  JalbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOrO U
a0CTpaKTHOIO MBIIUICHUS Yy4aluxcs, (OPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. Ajredpa
npemnaracT d(PQGEKTUBHBIE WHCTPYMEHTBI [IJII PEIICHUS MPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
S3bIKa HAYKH.

ConepxarenpHo-MeToauyeckas JinHUs «DyHKIMM W rpapuku» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUSIMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a7aET
MOCJIEIOBATEIBHOCTD U3YUYCHUS MaTepHaIa. N3yuenune CTENIEHHO,
MOKa3aTeJIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUYECKHUX (PYHKIIUI, UX CBOWCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN NJISl pelIeHUs 3aja4y U3 JIPYrux y4eOHbIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAJIU30M,
TaK M C pEUIeHWEM YpaBHEHHM M HepaBeHCTB. [lpu 3Tom OosbllIOE BHUMAHHE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pPa3IMYHBIMU BEJIMUMHAMU, HUCCIEAOBATh IMOJYyUYCHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Tol coJep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKJY BEIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHug «Hayana MaTeMaTHYeCKOro aHalW3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3aady,
JIOCTYITHBIX O0YYaloIMUMCsI, Y KOTOPBIX MOSBIISETCS BO3MOXXHOCTh UCCIEA0BATh U
cTpouth Tpaduku (YHKIUNA, OMpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOMAAUn QUIyp WU OOBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHHusi TporeccoB. JlaHHas colepxkaTenbHas JIUHUA OTKPBIBAET HOBBIC
BO3MO>XHOCTH TIOCTPOEHUS MAaTeMaTUYECKHX MOJEJNEH peadbHbIX CHUTYalH,
HaXOXKJEHUSl HaWJy4ylIero pEeHIeHUs B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-
HKOHOMHUYECKHMX, 33Jadyax. 3HaKOMCTBO C OCHOBaMH MAaTE€MaTUYECKOrO aHau3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMATILHO-TOTUUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKd B Hayke, TEXHHKe M HcKyccTBe. OOywarouigecss y3HAIOT O
BBIJAIOLIMXCSl pe3yibTaTaxX, IOJYYEHHBIX B XOJI€ pPAa3BUTHUS MATEMATUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenbHO-MeToANYECKas TUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM  TEOPHUM  MHOXKECTB. T€OpEeTUKO-MHOXECTBEHHBIE
MPEACTABJICHUS MMPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTHKU W Mpejiarator



Haubosiee YHUBEPCATbHBIN SA3BIK, OOBEIUHSIIONINI BCE pa3aesbl MAaTEMAaTUKH U €€
IPWIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €AUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXHOCTH IIKOJBHUKY MOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIM fA3BIK COBPEMEHHOM MaTeMaTHMKHM M HCIOJIb30BAaTh €ro Jyis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajia MaTeMaTHYECKOrO aHAIN3a» IPUCYTCTBYIOT
TAK)K€ OCHOBbI ~MAaT€MaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPBIE IPU3BaHBI
c(opMUPOBATH HABBIKU ITOCTPOECHUS MOJIENEN pealbHbIX CUTYalUil, HCCIEA0BaHUS
TUX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTEeMAaTHUYECKOTO aHajiu3a U
WHTEPHPETALNN TOJyYeHHBIX PE3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KayKIbIi
U3 pa3JesioB MIPOrpaMMBl, IIOCKOJIBKY BECh MaTepUa Kypca HIMPOKO MCIIOIb3YeTCs
JUISL peLIeHUs NPUKIAAHBIX 3a1ad. [Ipu pemeHnn peanbHbIX NPAKTUYECKUX 3a]1a4
yyaliecs: pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HMCHOJIb30BaTh AaHAJOTHIO, 0000IIaTh M KOHKPETU3WPOBATH
npobnemy. JlesTeabHOCTh O (POPMUPOBAHUIO HABBIKOB PEIICHUS IMPUKIIATHBIX
3aJja4 OpraHU3yeTCs B MPOLIECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hayana
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rulaHe Ha HM3yYeHHE Kypca aireOpbl M Hayal MaTeMaTU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 3 yaca B Henento B 10 kimacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenust — 204 gacos.



COAEPXKXAHUE YYEBHOI'O KYPCA

10 KITACC

Yuciia v BIYUCICHUS

Panmonanehple uucina. OOBIKHOBEHHBIE W JECATHYHBIE JpOOH, IMPOLIEHTHI,
OecKOHEUYHbIE IEpUOANUECKUE TpoOH. ApupMeTHUECKHE ONEPALNU C PAllHOHATBHBIMU
YHClIaMH, IpeoOpa30BaHus YHCIOBBIX BeIpakeHui. [Ipumenenue npobeit u mporeHToB
JUISL PEIIEHUS TPUKIIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACIIEC 3HAHUI U peaIbHOW JKU3HHU.

JlelicTBUTENbHBIE 4YHUCHA. PanuoHanbHBIE M HMpPpPalMOHAIbHBIC qucna.
Apudmernueckre onepanuu ¢ JACUCTBUTENbHBIMU  YHCHaMH. [IpubnmxEHHbIC
BBIYMCIICHHUS, NpaBUia OKPYIJVICHHs, NPUKHUIKA W OLICHKA PE3yJIbTaTa BBIYMCIICHMM.
Crenenb c ueneiM  mokazareneMm. CranpmaptHas — Qopma  3amucu
JNeUCTBUTENBLHOTO uncia. Vcnonb3oBanue mnoaxomsmieii  GopMmbl  3amucH
JNEUCTBUTENIBHBIX YUCEN Ul PELICHUs NPAaKTUYECKUX 330ad U IPEICTaBICHUS

JAHHBIX.

ApudpmeTnueckuii KOpEHb  HaTypalbHOM  crteneHu.  /[lenctBus ¢
apru(PpMETUIECKUMH KOPHSMH HATypAJIbHOM CTENEHHU.

CuHyCc, KOCMHYC W TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxnaecTBa u TOX1eCTBEHHbIE IPe0Opa30BaHUsI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.
VYpaBHeHue, KOpEHb ypaBHEHUs. HepaBeHCTBO, peElICHHE HEPABEHCTBA.

Meton UHTEPBAJIOB.

Pemenue wnenbix M JIpOOHO-pallMOHANBHBIX YPaBHEHUW W HEPaBEHCTB.
Pemienne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUUECKUX YPaBHEHU.

[IpuMeHeHre ypaBHEHHMII M HEPABEHCTB K PELICHUI0O MAaTEMAaTUYECKHX 3aJady U
3aJlay U3 pa3auvHbIX 001acTel HayKu U peaibHOW KU3HH.

DyHKUUH U rpaduKu

OyHKIMS, cnocoObl 3amanus ¢yHkuuu. ['padux dyakuun. B3aumuo
oOpaTHbIe (PYHKIIUH.

ObnacTh ompezeNeHuss 1 MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu yHkium.

[TpoMexyTku 3HaKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKIINU.

Crenennas (yHKIUS C HaTypalbHBIM W LENbIM MOKa3zareiaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHsS N-OW CTEMEHHU.



TpuronomeTpuueckass  OKPYKHOCTb,  ONPEACICHUE  TPUTOHOMETPUUYECKUX

(GYHKIIMIT YUCIOBOTO apryMEHTa.

Havana maTeMaTH4ecKOro aHajausa

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHus nocie0BaTeIbHOCTEH.
MOHOTOHHBIE MTOCIIEA0BATETLHOCTH.

ApudmeTrnueckass U TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpudeckas mporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOMN
nporpeccun. Popmysa CI0XKHBIX MPOUEHTOB. Vcrmonb30BaHWEe MNPOTPECcCUr s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHoskecTBa U JIOTHKA

MHoxecTBO, omepailuu Haj MHOXKecTBaMu. Jluarpammel Diinepa—BeHHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO —armapaTta [Uisli ONUCAaHUS PpPealbHbIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MPEAMETOB.
Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTICHUSA

HatypanpHbie u nensie uncina. IIpuznaku qenumocty nenslx yncen. CTeneHs ¢
palrOHAJIBHBIM MTOKa3aresieM. CBOKCTBA CTENCHH.

Jlorapudm urcna. JlecaTuuHble U HATypaJbHbIE JTOTAPHU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BeIpaKEHUH, COAEPKALTUX JOorapu(MBbl.

[TpeobpazoBanue BBIPDAKECHHUM, COIEpXKAIIMX CTENEHU C PALMOHAIBHBIM
ITOKa3aTENIEM.

[IpuMepbI TPUTOHOMETPUUYECKUX HEPAaBEHCTB. [loka3arenbHbIe
YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEeHHs 1 HEPaBEHCTBA.

CucrteMbl JIMHEMHBIX ypaBHEHWI. PemieHue NPUKIAIHBIX 33a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucTeMbl U COBOKYITHOCTH PAllMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a4 v 3a71a4 U3 Pa3InuHbIX 00J1acTel HAYKU U PEATbHOMN KU3HHU.

DyHKIUH U IPaPuKU

Oyukmus. [lepuonnueckne ¢yHkimu. [IpomMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcumMyMbl W MUHUMYMbI ¢QyHKUMUA. HaumOoinblliee W HauMeHbllee 3HAYEHUE
(GyHKUIHMU Ha TPOMEXKYTKE.

Tpuronomerpuueckue PyHKIUHU, UX CBOMCTBA U rpaduku. [TokazarensHas u
jorapudmMuyeckasi yHKIUH, KX CBOMCTBA U TPapUKH.



Hcnonb3oBanue rpadukoB (YHKIMA A7 pelIeHUs] YpaBHEHUN W JIMHEMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH IS WCCICIOBAHUS MPOIECCOB M
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja maTeMaTH4eCKOIro aHAIM3a

HenpepobiBHbie QyHKIIMKA. METO HHTEPBAJIOB /1JIsl PEIICHUS] HEPABEHCTB.

[IpousBonnas  dyHkuuu. ['eomerpuyueckuit W (QUIHYECKUNA  CMBICT
IIPOU3BOJHOM.

[IpousBogHbie  3JIeMEHTApHBIX  (QYHKUIUNA.  DOpMynbl  HAXOXKACHUS
MIPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOU3BOJHON K MCCIAEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus: (GyHKIUHA Ha
OTpE3KE.

IIpruMmenenue NPOU3BOAHOM I HAXOXKACHUSA HAWIIY4dllero peLICHUs B
NPUKIIAJHBIX 3ajayax, Uil OIPEACIIEHUSA CKOPOCTH IIpoliecca, 3aJaHHOIo
(bopmyoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabnua nepBooOpa3HbIX.

WNurerpan, ero reoMmerpuyeckuii W (Qu3nMyeckuil CcMbICH. Beruucnenue
uHTerpana no gopmyne Hetorona—JleiiOnuna.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘le6HOI‘O mpeamMeTa «Marematuka» JOJIDKHO o0ecIeYynBaTh
JOCTUIKCHHUC Ha YPOBHC CPCIHCIO 06HIGFO O6p3,30BaHI/ISI ciacayromux JINYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE  pe3yJbTaTbl  OCBOEHHUSI  MpPOrpaMMbl  y4eOHOro  MpeaMera
«MareMaTuka» XxapakTepu3yroTcs: ['paxkaaHCKoe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMHA O0YYAIOMErocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOro OOIIECTBa, MPEACTABICHUEM O MAaTEMaTUYECKUX
OCHOBax  ()YHKIIMOHMPOBAHUSI  PA3JIMYHBIX  CTPYKTYp, SBICHHM, MpOUETYp
rpaKJaHCKOro o0IecTBa (BHIOOPHI, ONMPOCHl U TP.), YMEHUEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIIUSIMU U HA3HAYCHUEM.

[TatpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO POCCHUICKONW TPaKIAaHCKONW HIACHTUYHOCTH, YBOXKEHUS K
MPOIIOMY M HACTOSIIIIEMY POCCUMCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTHUKOB M POCCHUUCKON MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JIOCTHKEHUH B JPYrMX HayKax, TEXHOJOTHUsAX, cdepax
HKOHOMUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHMEM JIYXOBHBIX LIEHHOCTEH POCCHUUCKOTO Hapojaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHHUS, JTUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKU U JIESITEIBHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYTyIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYAas ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUM, pacCy IECHUN;, BOCIPUUMUHUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

PU3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pPOBOTO M 0O€30IacHOr0 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO  (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUM M OT/AbIXA,
perynsipHas (¢uznueckas AaKTUBHOCTB); (DU3MUECKOTO COBEPIICHCTBOBAHUSA, TIPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM JAEATEIBHOCTHIO.

TpynoBoe BoCIuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0Us;, HHTEPECOM K
paznuHbIM chepaM TpodecCHOHaATBLHON eI TEIHLHOCTH, CBSI3aHHBIM C MAaTEMATUKON U
e MPUJIOKEHUSIMH, YMEHUEM COBEPILIATh OCO3HAHHBIA BBIOOP Oyayuieil npodeccuu u



peanu30BBIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI; TOTOBHOCTBIO U CIOCOOHOCTHIO K
MaTeMaTUYeCKOMY O0Opa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSKEHUU BCEU KU3HU;
FOTOBHOCTBIO K AKTUBHOMY YyYacTUI0 B PEIIEHUWH TNPAKTUYECKUX  3a7ad
MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJNBTYPhl, TOHUMAaHUEM  BIIHSHUS
COLIMAJIbHO-D)KOHOMHUYECKUX TIPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATbHOU
Cpellbl, OCO3HAaHUEM TJI00aJTBbHOTO XapaKTepa SKOJOTUYECKUX MPOoOsIeM; OpUeHTaluen
HAa TpPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW U1 pelleHus 3ajad B o0yactu
OKpY)Karolel Cpepl, IUIAHUPOBAHUS TIOCTYNIKOB U OIEHKH UX BO3MOXKHBIX
MOCIICJICTBUU JITA OKPY’KAIOILIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKW W OOIECTBEHHOW MPaKTHUKH, MTOHHUMAHUEM MaTeMaTHYECKONW HayKu
Kak cdepbl YeIOBEUECKOW NEeATEeTbHOCTH, ATaloB €€ Pa3BUTUS U 3HAYMMOCTU IS
pa3BUTHS IMBWIM3AIMN; OBJAJACHHEM S3BIKOM MAaTEMaTHKH K MaTeMaTHYeCKOM
KYJbTYpPOM KaK CpPEeICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITH MIPOEKTHYIO
U UCCJIeI0BATEILCKYIO IEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO MpeaMmeTa
«MaremaTrka» XapakTepU3yrTCs OBJIaJCHUEM YHUBEPCATBHBIMUA HO3HABAM E/IbHOIMU
OelicmeusmMu, YHUBEPCANTbHbIMU KOMMYHUKAMUBHLIMU OeliCMBUIMU, VHUBEPCAIbHbIMU
DpeyNIAAMUBHBIMU OetiCMBUIMU.

1) Vuusepcanvhvie  nosmaeamenvHvle  Oelicmeus, — 0Oecnevuusaom

Gdopmuposarue 6A308bIX KOCHUMUBHBIX NPOYECCO8 00YUaArOUUXCs (0C80eHUe MemOo008
NO3HAHUS OKpYJcanowe20 Mupa, npuMeHeHue JOSUYECKUX, UCCIe008ameNbCKUX
onepayuii, ymeHnuil pabomams ¢ ungopmayueti).
bazoBble slornueckue JeUCTBHUS:
BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMATHYECKUX OOBEKTOB,
MOHSTHH, OTHOIICHWH MEXIy TOHATHAMHU; (OPMYIHUPOBATH OMPEIACIICHUS MOHSATHI;
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHMS TSI 0000IICHHS
U CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIN3A,

BOCIIPUHUMATh, POPMYIUPOBATh M MPEOOPA30BHIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

BBISIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M W NPOTUBOPEYHS B
dakTax, JaHHBIX, HAONIOACHUSX W YTBEPXKACHUSAX;, TNpenIaratb KPUTEPUH JIJIst
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNI;

JIeJIaTh BBIBOABI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUYEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUU;



IIPOBOJUTH CAMOCTOSTENIBHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIAECHUN (TIpsIMbIE
U OT TMPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NPHUBOJIUTH MPUMEPHl U
KOHTPIpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOBL;

BbIOHMpaTh CIOCOO perieHus ydeOHOW 3ajaud (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB
pelieHus1, BBIOMpaTh Harboiee MOIXOAAIMNN C yUETOM CaMOCTOSITEIbHO BBIJICIIEHHBIX
KPUTEPHUEB).

bazoBsie ucciaenoBarenbCcKkue JeHCTBUS:

UCIIOJIb30BaTh  BONPOCHI  KAK  MCCIIEJOBATENbCKUNA  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BONPOCH], PUKCUPYIOLIUE MPOTUBOPEUnE, MpobdIeMy, yCTaHABIUBATh
UCKOMOE€ U JIaHHOe, (POpMHUpOBaATh THUINOTE3y, ApPTryMEHTUPOBATH CBOIO TO3UIIHIO,
MHEHUE;

MPOBOJUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAHHUE TIO
YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOoro oOBeKTa, SBJIEHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;
CaMOCTOSITeNIbHO  (hopMynupoBaTh 00OOIIEHHUSI Y BBIBOABI IO  pe3yjibTaTam
MPOBENEHHOTO HAOIIOJEHUS, UCCIIEIOBAHNS, OLEHUBATh TIOCTOBEPHOCTD MOITYYEHHBIX
PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUI;

IIPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE  IIpollecca, a TakKe  BBIIBUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmanuei:

BBISIBJIATH ACPUIUTH HH(POPMALIUY, TaHHBIX, HEOOXOUMBIX JUIsl OTBETa Ha BOMPOC U
JUTSL pEeLIeHUs 3a/1a4u;

BBIOMpPAaTh HMH(OpPMALMI0O W3 HCTOYHHKOB PA3JMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(POPMALIMIO PA3IUYHBIX BUAOB U (QopM
IIPE/ICTABIICHNUS];

CTPYKTYpUpOBaTh HMHGPOpPMAIMIO, TPEACTaBIATh €€ B  pa3iMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HAASKHOCTH  WHGPOpPMAIMH 10 CaMOCTOSITEITEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie  KOMMyHukamueHnwvle  Oelicmsus,  o0becneuusaom
coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ienue:

BOCIPUHUMATh U (OPMYITUPOBATH CYKJIECHUS B COOTBETCTBUU C YCJIOBUSAMH U LEISIMU
OOIIEeHUS; SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs 3aJa4i, KOMMEHTUPOBATh
TIOJTyYEHHBIN Pe3ybTarT;

B X07ie 00CYKICHHSI 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMO TeMbI, POOIIEMBI,
pemraeMoil  3ajauu, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TIOMCK PEIICHUS;
COIMOCTABJIATh CBOM CYXIEHUS C CYXICHUSMU JAPYrUX YYaCTHUKOB JHAJIOra,
OOHapy>XKMBaTh Pa3IMYMe U CXOJCTBO MO3ULIUN; B KOPPEKTHOU (hopme popMyarpoBaTh
pa3HoIIacusi, CBOM BO3PaKEHMUS;



IPEACTABIATh PE3YIbTAThl PEIICHHS 3a4a4d, SKCIIEPUMEHTA, UCCIEOBAHUS, IPOEKTA;
CaMOCTOATENLHO BBHIOUPATh (DOpMAT BBICTYIUIEHHMS] C YUYETOM 3a/ay Mpe3eHTaluu U
0COOEHHOCTEN ayUTOpHHU.

CoTpyIHUYECTBO:

MOHUMATh U HCMOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYAIbHOU PabOTHI
OpU pelIeHUH Y4YeOHBIX 3a/Jay; MPUHUMATh IeJIb COBMECTHOM JeSTENbHOCTH,
IUIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM pabOThl, pachpenensiTb BHIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh NpollecC U pe3yiabTaT paboThl; 0000aTh MHEHHUS
HECKOJIbKHX JIIOJIEH;

y4acTBOBATh B TPYIIIOBEIX (popmax paboThI (00CYX)aeHUSI, 0OMEH MHEHHH,

«MO3TOBBIE IITYPMbI» U HHBIC); BBIMOIHATH CBOIO YacCTh pabOThl U KOOPAMHHPOBATH
CBOU JECHCTBUS C IPYTMMU WICHAMHU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
OOIIUIA MPOAYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

3) Vuueepcanouvie  pecynamuenwie oeticmausl, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzanusi:

COCTaBJIATh IJIaH, AJITOPUTM PEILEHUsl 3a/Jayd, BHIOMpATh CIOCOO pEIIEeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(POPMALIUU.

CaMOKOHTpOJIB:

BJa/IeTh HaBBIKAMHM I[IO3HABATEIbHOM pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBbIX
JNEUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX pPe3yJbTaTOB; BIAAECTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpPOJIS IpOLECCa M pe3ysibTaTa PELIECHUS MaTeMaTHYECKOM
3aJ1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYThH IIPU PELICHUM 3aa4d, BHOCHUTH
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEIHM M YCIOBHUSIM, OOBSICHATH MPUUYHHBI
JOCTH)KEHHSI WM HEJOCTHXKEHHS] PEe3yJbTaTOB JEATEIbHOCTH, HAXOAMTHh OLIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOTo Kypca «AreOpa W Havyajla MaTeMaTHUYECKOIO aHajIM3a» Ha
ypOBHE cpeaHero oOmero o0pa3oBaHHs JOMDKHO 00€CleunBaTh JOCTH)KCHHE
CJICTYOINX MPEAMETHBIX 00pa30BaTEIIBHBIX PE3YJIbTATOB:

10 KJIACC

Yuciaa 1 BbIYMCJICHUSA
OnepupoBaTh MNOHATUSMU: PAUMOHAIBHOE W JICUCTBUTEIBHOE  YHCIIO,



OOBIKHOBEHHAS U JIECATUYIHAS APOOH, MPOIICHTHI.

BoInonHATh apuMeTHyecKre onepanuy ¢ palMoHadIbHBIMU U ACHCTBUTEIBHBIMU
YUCIIAMH.

BoinonHATh npuOIMKEHHBIC BBIYUCICHUS, HWCIOJNB3Yys TMpaBuia OKPYIJICHUS,
JieNaTh NPUKUAKY U OLICHKY PE3yIbTaTa BHIYUCICHUM.

OmneprpoBaTh MOHATHIMH: CTEIIEHb C IIEJBIM MOKa3aTeleM; cTaHaapTHas Gopma
3aKMCH JIEUCTBUTEIHLHOTO YHCIA, KOPEHb HATypajbHOM CTENEHM; HCIOIb30BaTh
noAXoAsIy0 (GopMy 3aluCU JACHCTBUTENBHBIX UYMCEN JUJIS PEHICHUS MPaKTHYECKUX
3aJ1a4y ¥ NPECTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHSAMHU: CHHYC, KOCHHYC M TAHI'€HC IMPOHM3BOJIBHOIO YIJa;
UCITI0JIb30BaTh 3aMKCh MPOU3BOJBHOTO yria 4Yepe3 oOpaTHbIe TPUTOHOMETPUUYECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATUSIMHU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoOHAIbHOE, WPPALMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

BoInonHATE TIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUUECKUE YPABHEHUSI.

Breinmonuate mnpeoOpa3oBaHUsl 1EIbIX, PAIMOHAIBHBIX U HUPPALMUOHAIBHBIX
BBEIPOKCHUIA W PEIIaTh OCHOBHBIC THUIBI IEIBIX, PAIMOHATBHBIX M HPPAIMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpumeHsATh YypaBHEHUS M HEPABEHCTBA JJIA PEIICHUS MaTEMaTUYECKUX 3a/1ad U
3a/lay U3 Pa3IMYHBIX 00JIacTel HAYKH U peaibHOW XKU3HU.MOoAenupoBaTh peaabHbIC
CUTYallUM Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA IO
YCIIOBHIO 3aJlayd, UCCIENI0BATh MOCTPOCHHbIE MOJEIHM C MCIOJb30BaHUEM arapara
anreopsbl.

DyHKUMH U TPAPUKH

OnepupoBarth MOHATUAMU: (PYHKIUSA, CHOCOOBI 3aJaHus (YHKIHMH, 00JIACTh
OTpEJIeICHUs] W MHOXKECTBO 3HaueHUM (yHKIuU, Tpaduk QGYHKIWUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MOHATHUSAMH: YETHOCTh U HEYETHOCTh (DYHKITMHU, HYIU (YHKIIHH,
POMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonp3oBathk rpadvku PYHKITUH JJIs1 pELICHUsT ypaBHEHUH.

Ctpouth W uuTaTh TpapUKA JTUHEHHOW (PYHKIMU, KBAAPATUYHOU (PYHKITUH,
CTENEHHOU (PYHKIUU C LIeJIBIM TOKA3aTeIEM.

Hcnonw3oBaTh rpadukd  (QYyHKIMH JUIsT  WCCIEIOBAHMS  MPOIECCOB U
3aBUCUMOCTEN TpH PEIIeHUH 3a]ad U3 JAPYTHX YYEOHBIX MPEAMETOB U peaibHOU
YKU3HH, BBIpaXaTh (HOpMYyJIaMu 3aBUCUMOCTH MEX]Ty BETHUMHAMH.

Havana maTeMaTH4eCKOro aHaju3a

OnepupoBaTh  MOHATUSIMH:  TIOCIECIOBATEIBHOCTh,  apudMeTnueckas U

reOMEeTpUYECKas MPOrPECCUu.



OnepupoBarh  MOHATHSAMH: OECKOHEYHO  yObIBaromiass TeoMeTpudecKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETPUUECKON IPOrPECCUu.
3azaBath MOCJIEI0BATEIbHOCTH PA3INYHBIMU CIIOCOOAMH.
Hcnonp30BaTh CBOWCTBA IOCIENOBATEIBHOCTEM W IPOTPECCHUU IS PELICHUS
peanbHBIX 33]a4 MPUKIIATHOTO XapaKTepa.
MHoskecTBa U JIOTHKA
OnepupoBaTh NOHATUAMU: MHOKECTBO, OIIEpaLlMU HAJl MHOKECTBAMHU.
Hcronb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Juisl ONKCAaHUs PEeajbHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUH 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB.
OnepupoBaTh MOHATUSMHU: ONIPENEIEHUE, TEOPEMA, CIIEICTBHE, TI0KA3ATEIBCTBO.

11 KJIACC

YucJa 1 BBIYHCTIECHUA

OnepupoBaTh MOHATUSIMU: HATypalbHOE, 11€JI0€ YUCIIO; MCIOJIb30BaTh MPHU3HAKU
JICIMMOCTH LIEJIBIX YHCEJ, PA3JI0OKEHUE YUCIA Ha MPOCThIE MHOXKHUTEIN JIJI PEIICHUS
3aja4.
OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM MTOKA3ATEIIEM.

OnepupoBaTh MOHATUAMH: Jorapudm Uwucia, ACCATAYHBIE M HATypajbHbIC
Jorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHU MJisi MPeoOpa3OBaHUs BBHIPAXKCHHI; ONEpUPOBATH
MOHSATUSAMU: TIOKA3aTEIbHOEC YPAaBHEHHE M HEPABEHCTBO; pPEIIaTh OCHOBHBIE THIIbI
MMOKAa3aTEIbHbIX YPABHECHUN U HEPABEHCTB.

BreinmonHate  mpeoOpa3oBaHUsl  BBIPAXKEHUM,  COJAEpIKAIUX  JIOrapuMBbI;
OTEpUPOBATh TOHATUSIMU: JIOTApUPMUUYECKOE YpaBHEHHWE U HEPABEHCTBO, pEIIATh
OCHOBHBIE THITBI TIOTAPU(PMUUECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTp pemeHust mpocTeNMX TPUTOHOMETPUIECKUX HEpaBeHCTB. OnepupoBaTh
MOHSATUSMU: CUCTEMA JIMHEUHBIX YPAaBHEHUU U €€ PEUICHHUC;
MCIOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHUH JJIs1 PEIICHUS TPAKTUYECKUX 3a/1a4.

Haxomute pemieHuss mpOCTEUIIMX CHUCTEM M COBOKYITHOCTEM PAaIllMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopenupoBaTh peaibHbIE CUTyallUHd Ha S3BIKE alreOpbl, COCTABIAThH BHIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI M0 YCIOBHUIO 3a/1a4l, UCCIIEIOBATh TOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAaHUEM alllapara ajreopshl.

DyHKUUM U rPapuKu

OnepupoBaTb  NOHSTUAMMU: nepuogudeckas  QyHKIUS,  MPOMEKYTKH
MOHOTOHHOCTH (YHKIIUU, TOYKH IKCTpeMyMa (PYHKIIUU, HAUOOJIbIIIee U HAaUMEHBIIIEEe
3Ha4YCHUs] (PYHKIUHM HA MIPOMEXKYTKE; UCIOJIB30BaTh UX JJISI UCCIEAOBaHUS (YyHKIIUH,
3aJIaHHOM TpadUKOM.

OnepupoBaTh TOHATHSAMHU: TpadUKH [MOKA3ATEIHHOU, JIOTApU(PMHUYECKON U



TPUTOHOMETPUUYECKUX (DYHKUIMN; M300pakaTb UX HA KOOPAWHATHOW IUIOCKOCTH U
VICITOJIB30BATh IS PEIICHUS YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJMHATHOW IJIOCKOCTH TpaUK{ JUHEWHBIX YpaBHEHUH U
WCITOJIB30BATh UX JUIS PEILEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBate Tpaduku  (QyHKOUE I8 HUCCIAEAOBAaHUS  MPOILECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.
Havana MmaTeMaTH4eCKOro aHajIu3a

OmnepupoBaTh NOHATUSAMHU: HENpepbIBHAsA (YHKIUS; NPOU3BOAHAA (YHKIMH;
UCIIONIb30BaTh T€OMETPUYECKUN M (PU3UYECKHI CMBICIT MPOU3BOMHON ISl pEIICHUS
3a/1ay.

HaxoauTs mpou3BOJAHBIE 3JIEMEHTApHBIX (YHKIUM, BBIUUCIATH IMPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO AJI MCCIEA0BaHUS (PYHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSThH PE3YJIBTATHI UCCIIEIOBAHUS K IOCTPOCHUIO IPa(HUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUII HAXOXKIACHUS HAWIY4YIIEro pEIICHUS B
MIPUKJIAJTHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTb  NOHATHUAMHU:  TepBooOpa3Hasi M MHTErpajl;  IOHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

HaxoauTte mepBooOpa3Hbie 3JEMEHTAPHBIX (PYHKIMH; BBIYUCIATH UHTETPAJ 110
dbopmyne Herorona—JleliOHuia.

Pemate nmpukimagHpie 3a/adyd, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOTO U
(bU3UYECKOro XapakTepa, CpeIcTBAMA MaTeMaTHYECKOT0O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
M
1 nezgﬁt;:;bi?; ?{I:I?)J;JI'JIH;I;(HI:IOHaHBHHe 19 1 bubumorexa [JOK
) https://m.edso00.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oynkiun 1 rpapuku. CTeneHb ¢ 1eTbIM 7 bubnuoreka [IOK
MIOKa3aTeleM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—OW CTETCHH. 20 1 bubnnoreka [JOK
HppaumnoHanbHble ypaBHEHHS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
O
4 Tp(I)/II?“I\(:I}-;gI;eTpI/II/I TpuroHomerpuveckre 38 1 bubmmorexa [IOK
: https://m.edso00.ru/1568aba3
ypaBHEHUs
5 [TocnenoBaTeIbHOCTH U TPOTPECCHH 7 bubmorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 11 1 bu6nmoreka [JOK
3HAHUU https://m.edso0o.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0



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

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpamMmbl Bcero 06H TPOJILHBIC pﬁaKT"quK"e oOpa3oBaTesibHbIE
padoThI padoThI pecypebi
CreleHb ¢ palioOHAIbHBIM II0KA3aTeIIeM.
HOKaSaTeJIIE)H:ﬂ ¢ynkuus. [lokasarenbHble 12 1 bubmorexa LIOK
) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
JI .
Toreprnmmacorte yosmmss 1 12 Bummorexa L1OK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
e ; 1 Bumeorea 110K
P 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
N bu6mmoreka [JOK
[IpounsBoaHas. [IpuMeHeHne MPON3BOIHOM 24 1 https://m.edsoo.ru/fl1c4afd
WHuTerpan u ero npuMeHeHus 9 bubmorexa [JOK
https://m.edsoo.ru/f11c4afd
. bu6nmoreka [JOK
CrcTembl ypaBHeHHH 12 1 https://m.edsoo.ru/f11c4afd
Harypainbnble u nensie yucna 6 bubmiorexa LJOK
https://m.edsoo.ru/f11c4afd
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 18 2 bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbI CPeHEro 001ero 00pa3oBaHusA
pe3yJibTaTa
1 Hucna u BEIYMCIICHUS
11 OnepupoBarh NOHATUSAMHU: PALUOHAIBHOE M JCWCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JAeCSITUYHAS P00k, MPOLIEHTHI
12 Bemonuate apudmernyeckne  omepauuMM € PalMOHAIBHBIMA |
' JeCTBUTELHBIMU YHCIAMHU
13 Bomonuare  npuOnmkEHHbIE  BBIYMCICHUS,  UCHOJNB3ysd  IpaBUiIa
' OKpPYTJICHUS, IeNIaTh IPUKHUIKY U OLEHKY Pe3yJibTaTa BEIYUCICHUN
OmnepupoBaTh MOHATUSIMH: CTETICHb C LIEJIBIM IOKa3aTelleM, CTaHIapTHas
v (dopma 3anucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpalbHOW CTETCHU;
' HCIOJIb30BaTh MOIXOISAIIYI0 (GOpPMY 3alUCH ACHUCTBUTEIBHBIX YUCEN IS
peleHsI MPAKTUYECKHX 3a/1a4 U MPEICTABICHUS TAaHHBIX
OmnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC U TaHT'€HC MPOMU3BOJIBHOTO
15 yIja; HWCHOJIb30BaTh 3alUCh IPOU3BOJBHOTO YIJla uepe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE QYHKITUH
2 VYpaBHEHMSs U HEpAaBEHCTBA
OmnepupoBaTh MOHATUSIMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 panmoHaikHOE, UppalOHAIEHOE ypaBHEHHE, HEpaBEeHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
22 BeimonHATe  mpeoOpa3oBaHMs  TPUTOHOMETPHUYECKMX — BBIPAKEHHUH U
' pemaTh TPUTOHOMETPUIECKHE YPaBHEHHUS
BrImonHATE ipeo0pa3oBaHusl HEbIX, PAMOHATBHBIX H UPPAIIMOHATBHBIX
2.3 BBIpQXCHUH W pemaTh OCHOBHBIC THIIBI IENBIX, PANMOHAIBHBIX H
UppaloHAIbHBIX YPAaBHEHHH U HEPAaBEHCTB
” [TpuMeHsTH ypaBHEHHUS M HEPABEHCTBA ISl PEUICHHUS MaTeMaTHYeCKUX

3a/1a4 M 337249 U3 pa3InNuHbIX 00J1acTell HAyKU U peabHOM KU3HU




MO,I[GJ'II/IPOBaTB pP€aIbHBIC CUTyallul Ha A3BIKC aJIFG6pI)I, COCTaBJIATHb

2.5 BBIPQKEHUS, ypaBHEHUS, HEPABEHCTBA MO YCIOBHIO 33/1a4H, UCCIIEIOBATh
MOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHUEM arIapara anreopsl
3 DyHKIIUU U TpaduKH
OnepupoBaTb MOHATUAMHU: (QYHKIUS, cHOcoObl 3afaHus (QYHKIUH,
3.1 o0JacTh ompeneNeHuss W MHOXKECTBO 3HA4YeHHH (QYyHKIUHU, Tpadux
(GyHKIMH, B3aMHO 00paTHbIe (QyHKIIUH
39 OnepupoBarh TOHATHSIMH: YETHOCTh M HEYETHOCTh (DYHKIUU, HYIH
' (GYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUN A5 pelIeHHs ypaBHEHHMA
34 Crpoutb u uuTarh rpaduku JWHEHHONW (YHKIMH, KBaJAPATUYHON
' GyHKIUY, CTENeHHON (DYHKITUH C IEJIBIM ITOKa3aTelleM
Ucnonb3oBate rpaduku GyHKIUE A7 HUCCIENOBAHUS MPOLECCOB H
. 3aBUCHMOCTE NpU pEHIeHUH 333y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peaIbHOM  JKW3HU, BBIpAKATh (QOpPMYyJaMH  3aBUCUMOCTH  MEKIY
BEJIMYUHAMHU
4 Hauana maremarnueckoro ananmsa
11 OnepupoBarh MOHSATUSMU: TOCIEIOBATENbHOCTh, apudMeTndyeckas |
' F€OMETPUYECKAsI IPOTPECCUU
OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBalOIIasi TeoMeTpuyecKas
4.2 mporpeccusi, cymMMma OECKOHEYHO  yObIBaloIled  IeoMeTpUdYecKon
IIPOrpeECCUN
4.3 3amaBaTh MOCIEOBATEILHOCTH PA3IMYHBIMU CIIOCO0aAMH
44 Hcnone30Barh CBOMCTBA IOCHENOBATEIBHOCTEH M MPOrPECCHU  JUIs
' pelleHrs peaabHBIX 3a7au MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEPAIlN HAJ] MHOKECTBAMH
Hcnonp3oBaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar Aiasl  OMHCaHUS
5.2 peanbHBIX TPOILIECCOB W SBIECHWUW, TPU PEIICHUH 3a7ad U3 JIPYrux
y4eOHBIX TPEMETOB
59 OnepupoBaTh  MOHATHUSMHU:  OMNpENEICHHWE, Teopema,  CIIECIACTBHE,

JA0Ka3aTCJIbCTBO




11 KJTIACC

e IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
NPOBEPsSIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbI CPeHEro 001ero 00pa3oBaHusA
pe3yJbTaTa
1 Hucna 1 BEIYMCIICHUS
OnepupoBaTh NMOHATHAMU: HaTypalbHOE, LIEJI0€ YHUCIIO; MCIIOIb30BaTh
11 IPU3HAKU JETMMOCTH LENbIX YMCEN, Pa3JIoKEHUE YHcia Ha HpPOCThbIe
MHOKUTEJH JUIsl PELLICHUs 33/1a4
12 OnepupoBaTh NOHATHEM: CTENIEHb C pallMOHAJILHBIM [10Ka3aTesleM
13 OnepupoBaTb  MOHATHSIMU:  JlorapudM  uucna,  JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHMS U HEPABEHCTBA
[IpumeHATh CBOWCTBA CTENEHU JJIsi NpPeoOpa3oBaHMs — BbIPAKEHHH,
2.1 ONEpUPOBATh INMOHATHUAMHU: I10KA3aTEJIbHOE YPAaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHbBIE TUIIBI IOKA3aTEJIbHBIX YPaBHEHUI U HEPABEHCTB
BeimonHATe mpeoOpazoBaHus BBIPAXKEHUH, COJEpKAIUX JIOTapu(MBI,
2.2 OTIEpUPOBATH MOHATHIMU: JTOTapHU(PMHUUECKOE YpaBHEHNE U HEPABEHCTBO;
permaTh OCHOBHBIE TUITBI JIOTApU(PMUIECKUX YpaBHEHUH U HEPABEHCTB
2.3 HaxoauTs pemeHust mpoCcTeHIMX TPUTOHOMETPHUYECKIX HEPABEHCTB
OmnepupoBaTh TOHATHUSIMH: CHCTEMa JIMHEWHBIX ypaBHEHUH u €
2.4 pelleHre; UCNOIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUN AJI pElICHUs
MPAKTUYECKHX 33124
25 Haxomute  pemeHuss  OpOCTEMIIMX  CUCTEM UM COBOKYITHOCTEW
' palnMoHaNbHBIX YPaBHEHUN U HEPABEHCTB
MonenupoBaTh pealbHblE CUTyallMM Ha $3bIKE airedpbl, COCTABIATH
26 BBIPQ)XEHUS, YPAaBHEHHUs, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 33/1a4H,
' HCCIIEeIOBaTh TOCTPOEHHBbIE MOJIENM C HCIIOJIb30BAaHMEM arapara
anreopsl
3 OyHKIHH U TpaPuKu
OnepupoBarh MOHATHUSAMH: TepHOAWYECKas (YHKIHS, TPOMEKYTKH
31 MOHOTOHHOCTH (DYHKILIMH, TOUKH IKCTpeMyma (YHKIUHU, HauboJbIlIee U

HaAaNMCHBIICC 3HAYCHUA (I)yHKI_II/II/I Ha MPOMECIKYTKE; UCIIOJIb30BATh UX IJIA

uccieoBaHus QyHKIMH, 3aJaHHON rpauKoM




OnepupoBaTh MOHIATUAMU: TPAPUKHU MOKA3aTEIbHOM, JorapupMuyeckon u

32 TPUTOHOMETPUUYECKUX (QYHKLUMH; H300pakaTh MX Ha KOOPIAMHATHOM
IUIOCKOCTH Y UCIIOJIB30BAaTh JUIsl PELICHNS yPAaBHEHUI 1 HEPABEHCTB
N300paxxath Ha KOOPAMHATHOM IJIOCKOCTH TIpadUKH  JIMHEWHBIX
3.3 YPAaBHEHHUI M UCIOJb30BaTh HX JUIsl PELIECHUS CUCTEMBI JIMHEHHBIX
YpaBHEHUU
34 Hcnonp3oBare rpadpukn (QyHKIUE A7 HUCCIEIOBAaHUS MPOLECCOB U
' 3aBUCUMOCTEH U3 APYrUX YUeOHBIX AUCIUILTHH
4 Havana maremMaTndeckoro aHaimsa
OnepupoBaTb HOHATHAMH: HeENpepbiBHAsS  (QYHKLUS, I[POM3BOJHAS
41 (GYHKIUM; WCHONB30BaTh TEOMETPUYECKUH M (PU3MYECKUH  CMBICTT
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4
42 Haxomute  mpou3BOJHBIE  3JEMEHTApPHBIX  (PYHKIMH,  BBIYUCIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DyHKLIUH
Hcnonp30BaTe  NPOM3BOAHYIO  JUIi  HCCIENOBaHUS  (QYHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YIbTaThl UCCIEAOBAHUS K
MMOCTPOCHHIO TPpahuKOB
44 Hcnonb30BaTh NPOM3BOJHYIO Ui HAXO0XKAECHUS HAWJIyYlIero pelieHus B
' IIPUKJIAIHBIX, B TOM YUCJIE COLUAIBHO-IDKOHOMUYECKHX, 3a7adax
45 OnepupoBaTh TMOHATUAMHU: TI€pBOOOpa3Hasi M HHTErpaj; IOHUMATb
' reoMeTpUUYecKruid U PU3NUECKUM CMBICT MHTErpasia
46 Haxomute mepBooOpa3Hble  yIeMEHTAPHBIX  (YHKIMHA, BBIYUCIATH
' uHTerpain no gopmysne Hototona — JleitOnuma
47 Pemarp npuknanHble 3a1a4y, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO

n (I)I/I3I/ILIGCKOI‘ 0 XapaKkTepa, CpEACTBAMU MATECMATUUCCKOI'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

Kon
1 Yucna v BBIYNCICHUSA
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOH, TPOLIEHTHI,
OeCKOHEUHBbIE  TMEepHOAMYECKHe  Opodu.  Apudmernyeckue  omnepauud  C
11 palMOHAIBHBIMU YUCIIAMH, IIPe0Opa30BaHUsl YHUCIOBBIX BbIpakeHUH. IIpumeHeHune
Ipo0eil W MPOLEHTOB JJIs PELICHUS NMPUKIAAHBIX 3a/ad W3 pa3jIMYHbIX OTpaciiel
3HAHUM U peaTbHON KU3HU
JeiicTBUTENBHBIE yucina.  PanvoHanmpHBIE M MPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckrue omnepauuud ¢ JAEUCTBUTEIbHBIMH uuciaMu. [IpubnnxéHHble
BBIYHCIICHMS], [TPaBUJIa OKPYIJICHUS, IPUKNUKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenb c nenbiM nokazatesneM. CtanaapTHas gopma 3alucH JeHCTBUTEIBLHOTO
13 yrcia. Vcrnonp3oBanue noaxonasuieid (opMbl 3alMCH JACHCTBUTEIBHBIX YUCEI JUIS
pelIeHNs IPAKTUYECKUX 3a/1a4 U IIPEICTaBICHHS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHH. J[eHcTBHuA ¢ apupMeTHIeCKUMU
' KOPHSIMHU HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TAaHIT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30BAHUS
99 [IpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKEHU . OcHOBHbBIE
' TPUTOHOMETPHYECKHUE (HOPMYIIbI
23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTton
' HUHTEPBAJIOB
24 Pemienue nenbix 1 JpoOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenue nppalimoHaabHbIX YpaBHEHUN U HEPAaBEHCTB
2.6 Pemennie TpUroHOMETPUYECKUX YPaBHEHHH
97 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a]a4d U 3a/1a4
' 13 pa3IMyuHbIX o0nacTel HAyKU U peaibHON KU3HU
3 OyHKIMH U TpaPUKU
31 OyHkuus, crnocodbl 3amaHuss QyHkuuu. 'padux Gynkumu. BzaumHOo oOparHbIe

byHKIMN




OO6nacte ompeneneHUss W MHOXKECTBO 3HadeHWN GyHknuu. Hymm  QyHKmm.

32 IIpomexyTKH 3HaKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE (QYHKIUU
23 CrenenHass (yHKUUS C HATypaJbHBIM M IeJIBIM ToKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0i cTerneHu
34 Tpuronomerpudeckass OKpy>KHOCTb, OIpPEAEICHUE TPUTOHOMETPUYECKUX (DyHKIMH
' YHCIIOBOTO apryMeHTa
4 Hauana maremMaTiueckoro aHaamsa
i1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/JaHUS TOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
' MOCJIEA0BATEIbHOCTH
Apudmernueckass u reomerpuueckas mnporpeccud. beckoHeuHo —yObIBarolas
42 reomerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAIOIIEH I'eOMETPUYECKOM
' nporpeccun. Popmyrna CIOKHBIX MPOIEHTOB. VCHOJIb30BaHWE NPOTPECCHH IS
peleHysl peaabHbIX 3a/]au MPUKIIaHOIO XapakTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omepanuud Hajg MHOXectBamu. Jlmarpammbl  Oiinepa — Benna.
5.1 [IpuMeHeHHe TEOpPETHKO-MHOKECTBEHHOTO armapara Uil ONHCAHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, ITPU PELICHUH 33/1a4 U3 APYrUX y4eOHBIX MPEIMETOB
5.2 Ompenenenue, TeopeMa, CIeICTBHUE, TOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA
1 Hucna u BEIYHMCIICHUS
11 Hartypanbhble u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX Yucel
12 CreneHb ¢ pallnOHAJIBHBIM MOKa3aTeneM. CBoMcTBa cTeNeHU
13 Jlorapudwm uncna. JleciTHUHBIC 1 HATYPATbHBIE JTOTapH()MBI
2 VYpaBHEeHUS U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BbIpaXKEHUH, COIEPKAIINX JOrapu(hMBbI
22 IIpeoOpa3oBanue BhIpaXKEHUH, COIEPIKAIINX CTETIEHHU C PALlOHATIBHBIM
' MoKazaTeseM
2.3 [TpumMepb! TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmmuueckue ypaBHEHUs U HEPaBEHCTBA




CucteMbl JHMHEHHBIX YypaBHEHUW. PemieHue NPUKIAAHBIX 3a7ad C MOMOIIBIO

26 CUCTEMBI JIMHEWHBIX YPAaBHEHHM
2.7 CucTeMbl U COBOKYITHOCTH pallHOHAILHBIX YPAaBHEHHI U HEPABEHCTB
’8 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3aa4
' W 3aJ1a4 U3 PA3IMYHBIX 00JIaCTel HayKu U pealibHOM KU3HU
3 OyHKIIUU U TpaduKH
Oyukuus. Ilepuoanueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIHUU.
3.1 MakcumymMbl 1 MUHHUMYMBI (pyHkiuu. Hawmbosbiliee W HauMeHbIEe 3HAUYCHUE
(GyHKINN Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue QyHKINUU, KX CBOWCTBA U rpaduku
3.3 [TokazarenbHas u gorapupmMudeckas GyHKIMH, UX CBOMCTBA U TpaPUKu
3.4 Hcnonb3oBanue rpadukoB QyHKIMIMA U1 pelICHUS] YPaBHEHHUH U JIMHEHHBIX CUCTEM
Ucnonb3oBanne rpa¢pukoB  GyHKUMA A WCCIEAOBAaHUS — NPOIECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIe BO3HHMKAIOT MPU PEHICHUU 33Jad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATIbHOM JKU3HU
4 Havana marematudeckoro aHaimsa
41 HenpepriBable pyHkMu. MeToa HHTEpBAJIOB J1JIsl pELIEHHS] HEPABEHCTB
4.2 [IpousBonHas pyHkuuu. 'eomerpudeckuii 1 Gpu3NYECKU CMBICI IPOU3BOIHOM
43 [IpousBonHble 3MeMeHTapHbIX (QYHKUMA. DopMynbl HaXOXIAEHHS HPOU3BOIHON
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIMIA
[IpuMeHeHHe TPOM3BOMHONW K MCCIEIOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHue HanOoJbIIero 1 HaUMEHbBUIETo 3HaueHUs! (GYHKIHMU Ha
OTpeE3Ke
[TpumeHeHre TPOU3BOTHOMN JIJIST HAXOXKICHUS HAWTYYIIETO PEIICHHUS B IPUKJIIATHBIX
4.5 3aja4yax, JJs OIpeAeseHHs] CKOpPOCTH Tpolecca, 3aJaHHOro (opMysnon WIu
rpadguxkom
4.6 IlepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuyeckuii 1 GU3NUEcKuil cMbIci. Brruncienne naTerpaia mno

¢dbopmyne Hetotona — Jleitbuuna




ITPOBEPAEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K IPEeIMETHBIM Pe3yJIbTATAM 0CBOEHHS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/ibHOI MPOrPaMMBbI CPeIHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Biagenne meromamMu JOKa3aTelbCTB, aIrOPUTMaMU pELICHUs 3a1ad;
yMeHue (HopMymupoBaTh W ONEPUPOBATH MOHATHUSMH: OIpE/eICHuE,
aKcuoma, TEeOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, JOKAa3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKH; TPUMEHATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE U TNPOTUBOIOJIOKHOE YTBEp)KJEHHE, NMPUBOJUTH NPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIB30BaTh METOJ MAaTeMAaTH4EeCKOW WHIYKIINM;
IIPOBOAUTH  JIOKA3aTEIbHBIE pPACCYXACHHUA TIpU pPEIICHUU 3anad,
1 OLICHUBATh  JIOTMYECKYI0  IPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEpALUU Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCaHMsl PeabHBIX IPOLIECCOB U SBJICHUMN U IIPU PELICHUH
3aja4, B TOM 4YHCI€ U3 JPYTUX Y4YeOHBIX TMPEAMETOB; YMEHHE
OIIepUPOBATH MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh M ONMCHIBaTh Tpadpl Pa3INYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl IPU PEIICHUH 3a]1a4

YMeHue onepupoBaTh MOHSATUSMHU: HATypajlbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C IIeJIbIM [0Ka3aTeaeM, KOPeHb HaTypalbHOW CTENEHHU, CTETIEHb
C paluOHAJIBHBIM  TIOKAa3aTelIeM, CTENEHb C  JCHCTBUTEIBHBIM
nokaszareneM, JorapupM 4YHCIa, CHHYC, KOCHHYC U  TaHIEHC
MIPOU3BOJIBHOIO 4YMCJIA, OCTATOK I10 MOJYNIO, PALMOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YMCIO,  MHOXECTBa  HATypallbHbIX,  LIEJBIX,
2 palMOHANIbHBIX, JCUCTBUTENBHBIX YHUCEI; YMEHHME HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HaUMEHBIINH OOIIMI JenuTeNb U HauMEHbIIee
of11ee KpaTHOE, adropuT™ EBKiIMIA MPH pelIeHuH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TMO3UIUMOHHBIMH  CHCTEMaMH  CYHCIEHUS;  yYMEHHue
BBINOJIHATh BBIYMCIIEHUE 3HAYEHUH W MPeoOpa3oBaHUsl BBIPAKEHUH CO
CTENMEHsIMH U Jorapudmamu, MmpeoOpa3oBaHUs POOHO-PALIMOHATBHBIX

BBIPDQ)KCHUI; YMEHHE OIEpUPOBATh IMOHATHUSAMM: IOCIEAOBATEIBHOCTD,




apudMeTnIecKas porpeccusi, reoMeTpudecKas nporpeccusi,
OCCKOHEYHO yOBIBafOIIas TreoOMETpHUYeCKass TPOTrpeccHus; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJE C MTOMOIIbIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEepUpOBaTh TOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJIYJIb U apPTYMEHT KOMILIEKCHOTO
yucina, ¢opMa 3amucH  KOMIUIEKCHBIX  YHCeNl (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMETUYECKHE JeUCTBUS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOIHTH
MpUMEpPbl  HCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEJ;  ONEpUPOBATH
MOHATUSIMM: MaTpuua 2X2 wu  3%3, onpeaeiuTeNb MaTpUIbI,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHue OIICPHUPOBATL IIOHATUAMHK: PAOHWOHAJIBbHBIC, HUPPAOMUMOHAJIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHI/Iﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC PCIIaTb YpPAaBHCHU!,
HCpPAaBCHCTBA W CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCPABCHCTBA U CHCTCMBI C IIapaMCETPOM; HPHUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKUX

3ala4 " 3a1a4 U3 pa3JInYHbIX obOmacren HAayKHU U peanLHoﬁ KU3HU

YMenue onepupoBaTb NOHATUSIMM: (YyHKUHSA, YETHOCTh (YHKIIHUH,
MEePUOJUYHOCTh (DYHKIUHU, OTPAHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbIIee U HAaUMEHbIIee 3HAYCHUS
(YHKIIMM Ha IPOMEXKYTKE, HEMpPEepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢byHKUIMHU, TIepBas ¥ BTOpas MPOU3BOAHAs (YHKIIHMH, TEOMETPUUYECKHH U
(¢u3nyecKkuii CMBICI TPOU3BOJHOW, TIEepBOOOpa3Has, ONpeAeTEHHBIN
UHTErpaj; YMEHHE HaXOJUTh aCUMITOTHI rpaduka (yHKLIUHU; yMEHHE
BBIUUCISATh MPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMIO3ULMHU (YHKLIUH, HAXOIUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IMPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE UCIOJIb30BaTh MPOU3BOJHYIO ISl HCCIENOBaHMUS (QYHKIUH,
HaXOJUTh HAWOONbIIME W HAaWMEHBbIIME 3HAYeHUsS (QYHKIHHA;, CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJb30BAaHMEM arnapaTa MaTeMaTHUeCKOTo
aHaJln3a; MPUMEHSTh MPOU3BOAHYIO JUIS HAXOXKIECHUS HaWIydIlero

pEeIICHUA B IMPHUKIAAHBIX, B TOM YHCJIC COLHAIBHO-DKOHOMHWYCCKUX H




(bU3MYEeCKUX 3a7ja4ax; HaXOAUTh IUIOMIAIA U 00BEMBI GUTYP C TTOMOIIHIO
WHTErpaia; MPUBOJAWTH MPUMEPHl MATEMATHUYECKOIO MOJCIUPOBAHUS C

NOMOIIbI0 T hepeHInaTBbHBIX YPaBHEHUIH

VYMeHue omnepupoBaTh IMOHATUSMH: Tpaduk QYHKIUM, OOpaTHas
GbyHKIMS, KOMIO3UIUs (GYHKIUHA, JUHEeHHas (QYHKIMS, KBaJpaTHYHAas
byHKIHA, paloHagbHas byHKuus, CTENEHHA byHKuus,
TpUTOHOMETpUYeckne  (QyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKUE
GbyHKIMK, TOKa3aTeNnbHas M Jorapugmuueckas (YHKIUH, yMEHHUE
CTPOUTH TpaUKH H3Yy4CHHBIX (DYHKUIWH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (GYHKIUN, UCTIONB30BaTh TPAdUKH Il U3YUYEHUS TPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 APYTUX YYEOHBIX MPEIMETOB M
3aad M3 pealbHOW JKU3HU; BBIpAXKaTh (HOPMYJIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU; HCIIOJb30BaTh CBOWCTBA M Tpapuku (QYHKUIUH I
peleHus ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ TapamMeTpaMu; n300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHHH ypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue peuiath TEKCTOBBIE 33Jayd pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JIOJM U YacCTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J1a4i U3 00JIaCTH YNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPAKEHUS, YPAaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3a/a4d, MCCIENOBATh IOJIYYEHHOE DPEUICHUE H
OLIEHUBATh MPaBAONOAOOHOCTh pE3yIbTaTOB;, YMEHHE MOJEINPOBAThH
peanbHBlE CUTYallMH Ha $3BIKE MATEMAaTHUKH; COCTABIISTh BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBbI [0 YCIOBHIO 3aJa4yH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C HCIIOJIB30BAHMEM armapara

anreOpbl, THTEPIPETHUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATHAMU: CpeiHEe apu(MeTHYecKoe, MearaHa,
HauOoyplllee M HAUMEHbLIEe 3HAUYEHHUs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOrO HAOOpa; yMEHHME U3BIIEKATb,
UHTEPIPETHPOBaTh HMH(OpMAIMIO, TPEACTAaBICHHYI0O B TaOJHMIax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOMCTBA pealIbHbBIX MIPOLIECCOB U
SIBJICHUI; TIPEICTABIATh HH(OPMAIIMIO C TIOMOIIBIO TAOJIHIl M AUArpam;
HCCIIEIOBaTh CTaTUCTUYECKHE JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM
rpaduUecKuXx  METOJ0B U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAONIOJCHHS C MOMOLIBI0  JUarpaMm

paccerBaHus U JIMHEHHOW PErpeccuun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBI OMNBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaUYeCKUX METO/A0B; MPUMEHSThH
(bOpMyIIBI CIIOKEHHS M YMHOXXEHHS BEPOSITHOCTEH, (OpPMYINy MOIHOM
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (DAKTHI U (POPMYIIBI;
OLICHMBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yYMEHHE ONEpPHpPOBAThH
MOHATUSIMH: CIIydaiiHasT BeJIMYMHA, paCIpeAesiCeHHe BEpPOSITHOCTEH,
MaTeMaTU4ecKoe OXKHJAHHEe, IUCIEPCHUS M CTaHIAPTHOE OTKIJIOHCHHE
CllyyailHOM BeNMYMHBI, (YHKLIHUU paclpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeesICHUH;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUA IS
peuieHusl 3a1ad; 3HAKOMCTBO C IMOHSATHSMHU: 3aKOH OOJBIIMX 4YHCE,
METOBl BBHIOOPOYHBIX HCCIIEOBAHUH; YMEHHE TPUBOIUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIMX 4YHCENl B TNPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YUCIO MEpecTaHoBOK; OmHOM HploTOHA; ymeHue
MPUMEHSATH KOMOMHATOPHBIE (DaKThI U PACCYXKACHUS JJISl PELICHUS 3a]1a4;
OLICHMBAaTh  BEPOATHOCTH  pEAIBHBIX  COOBITHH; COCTaBIISITh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yibTar

YMeHue onepupoBaTh IOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVA, IUIOCKMH Yyroi,
JNBYTPAHHBIA YrOJ, TPEXTPaHHBIA YroJl, CKpPEIIMBAOUIUECS IPSMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy MNPAMBIMH, YTOJ MEXAY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKU 10 IFIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHUE MCIOJIb30BaTh IPU
peleHnH 3aad U3y4dyeHHbIE (PAKTBI MU TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IMOMOIIBI0O TI'E€OMETPUUYECKUX IOHATUH U

BCJIMYHWH, PCIIAaTh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUEC 3aJa9n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATL (QUTYpHl, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPAaBUJIbHBIM MHOTOIPDAHHUK, CEYEHHWE MHOTOTPAHHMKA,
KyO, mapajuiefnenunesa, npusMma, nupamuiaa, (Gurypa M IMOBEPXHOCTb
BpallleHHs, UUIUHIpP, KOHYC, map, cdepa, Mmiomaas chepbl, MIonaib
MOBEPXHOCTH NUPAMUJBI, TPU3MBI, KOHYCa, LMUIUHApA, 00bEM KyOa,

OpsAMOYT'OJIBHOTO TIapaJiieyICnrIicaa, IMUpaMulibl, IMMPU3MBbI, HOUWJIHWHAPA,




KOHYyCa, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHS KOHYyca M IMIIMHIPA,
napajulellbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacamomascs chepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAaHHHUKH, (GUTYPHI U TOBEPXHOCTH
BPAILEHHS, UX CEYCHHUSI, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OIpENeNIeHUs] U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAax M NpPU3HAKaX IeOMETpUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTb MX; YMEHHE IMPOBOAUTH Kiaccudukanuioo ¢uryp mo
pa3MYHBIM TIPU3HAKAM, BBIMOJIHATH HEOOXOJMMBIC JOMOJHUTEIBHBIC

MTOCTPOESHHUSI
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YMeHue omnepupoBaTh MOHATHSAMHU: JABW)KEHHE B IPOCTPAHCTBE,
napajuieNbHbIM MepeHoCc, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MMOBOPOT, MpPeoOpa3oBaHWE IMOA00WS, TMMOAO0HBIE (UTYPBI;, YMCHHE
pacrno3HaBaTh paBHbIEe U MOAOOHBIE (UTYpPHI, B TOM 4YHCIE B HPUPOJIE,
HCKYCCTBE, ApXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUECKHE OTHOIICHUS
MpU peHIeHUH 3a]la4; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOMAAb, OOBEM) MpH pPEIICHHH 3a1ad4 M3 JPYruxX Y4eOHBIX
MPEAMETOB M U3 PEANbHOU JKU3HHU; YMEHHUE BBIUUCIATH T€OMETPUUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaJb, OO0BEM, IUIOMIANb IMOBEPXHOCTH),
WCIONB3YSl M3YYEeHHbIE (OPMYIbl U METOMABI, B TOM YHCIE: IJIOMIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, IWIUHAPA, TUIOIIaaAb Cepsr;
00BEM Ky0a, MPSAMOYTOJIBHOTO MapajlieNenurea, MUPaMuIbl, TPU3MBI,
UUIUHIpA, KOHYCa, IIapa; yMEHHE HaXOJIUTh OTHOIICHHE OO0BEMOB

oJ1I00HBIX (pUryp
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YMeHue onepupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpAa Ha YHCIO, Pa3jOXKEeHHe BEeKTopa Mo 0a3ucy,
CKaJsIpHOE TIPOU3BENIEHUE, BEKTOPHOE TMPOM3BEICHHE, YTOJN MEXKIY
BEKTOPaMU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIN METO.
JUISL PEIICHUs] TEOMETPUYECKUX 3adad H 3aJad JPYruxX y4eOHBIX

npeaMETOB
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YMeHne BbIOWpATh TOAXOASINIMA METOA Ui PEIICHHsS 3a/J1adu;
IIOHMMAHUE 3HAYUMOCTH MATEMAaTUKA B H3YYEHUU NPUPOJHBIX U
OOIIIECTBEHHBIX TPOILIECCOB W  SIBIICHUM, yMEHHE pPaclO3HaBaTh

MNPOABJICHUC 3daKOHOB MATCMATHKU B HUCKYCCTBC, YMCHHC IIPUBOIUTH




IpUMEPBI  MATEMATHUYCCKUX

MaTeMaTH4YeCKOM HAayYKH

OTKPBITHI

poccHiicKoi

U  MHUPOBOI




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

Kon
1 Hucna u BEIYMCIICHUS
11 Hatypanbhble u nemnsle yncina. [Ipu3Haku JeTuMOCTH LEeNbIX Ynces
12 Pamonanbubie  yncna. OOBIKHOBEHHBIE W AECATHYHBIE JpOOH, TIPOLICHTHI,
' OeCKOHEeUHbIE TEPHOANYECKHE IpooU
. Apudmernueckuil KOpeHb HaTypajbHOU cTeneHu. JleficTBus ¢ apupmMeTHdyecKUMU
' KOPHSIMHU HaTypaJIbHOU CTENEHU
v Crenens ¢ nenbiM nokazareseM. CTeneHs ¢ palMoHaIbHbIM IToKa3zareneM. CBolcTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaiTUYIHBIC U HATYpaAIbHBIC TOTapUPMBI
JleficTBuTenbHble  4Yucia. ApuMeTHYecKHe oOmnepauud ¢ JAeHCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmKkEHHbIe BRIYUCICHHS, TPaBIIIa OKPYTIICHHS, IPUKUIKA U OLEHKA
pe3yibTaTa BBIYUCICHUH
1.8 IIpeoOpa3oBanue BbIpaKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHUs
2.4 [TokazarenbHble 1 JorapuMuUecKre ypaBHEHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HpparmonanbHble HEPAaBEHCTBA
2.7 [Toka3zarenbHble U JIorapu(MUUYecKre HepaBeHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
2.11 Marpuiia cucteMbl IMHEHHBIX ypaBHeHUH. OnpeenuTenb MaTpULIbI




3 OyHKIINUU U TpaduKu
31 OyHKIUA, cnocoObl 3amanus ¢GyHKuU. ['paduk dyHknuu. B3anmHO oOpaTHBIC
' dbynkuun. YétHpie 1 HeuéTHble pyHKIuu. [lepuonnyeckue GyHKIUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHW QyHkiuu. Hymum ¢yHkuuu.
32 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.
' MakcuMymMbl U MHHUMYMBI GyHKIUMH. Haubonbllee W HauMeHblee 3HAUYEHUE
(GyHKINN Ha IPOMEXKYTKE
23 Crenennas ¢QyHKIMS C HaTypalbHBIM M LEJIbIM MoKazareneMm. EE cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS N-0¥ CTENCHH
3.4 Tpuronomerpuieckre QyHKIIUHN, UX CBOWCTBA U TpadhuKu
3.5 [TokazarenbHas u gorapupmMudeckas GyHKIMH, UX CBOMCTBA U TpaPUKu
36 Touku paspeiBa. Acumnrotel rpadukoB  QyHKimiA. CBoiicTBa  (YHKIHA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. Dopmysa CI0KHBIX MPOLIEHTOB
4 Havana marematudeckoro aHaimsa
4.1 [IpousBonnas pynkuuu. [Ipon3BogHbIE 37IEeMEHTAPHBIX (PYHKIUI
[IpuMeHeHHe NPOU3BOAHON K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxienne HanOoObIIero 1 HAaUMEHbLIETO 3HauYeHUs (YHKIMU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoecTBO, onepaluu HaJl MHOXecTBaMu. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMJIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena u TOBEPXHOCTH BpallleHUs
7.5 KoopauHatsl 1 BEKTOpEI




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Anrebpa u Hauasa maTeMatndeckoro ananuza. 10-11 kmaccel. ba3oBslit u
yrayOnEHHBIN YPOBHU. Y UEeOHUK

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

AnreOpa n Hauaa MareMatndeckoro ananu3a. 10-11 kmaccel. ba3oBsriii n
yrayOnEHHBIN YPOBHU. Y UeOHUK

AnreOpa n Havaa MareMarndeckoro ananu3a. 10 kimacc. bazoBerit u
yrayOnEHHbIN ypoBHU. J{UaKTHUECKIE MaTepUabl

Anre0pa 1 Hayana MareMaTuueckoro ananusa. 11 kmacc. ba3oBbiii u
yrIIyO€HHBIN YPOBHU. J{UTaKTHUECKUE MaTEPUaIbI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

HMHTEPHET

https://m.edsoo.ru
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