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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOrO TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIIOYEBBIMU
KOMIETCHIIMSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa30BaHMsl, LIEJTOCTHOCTh OOIEKYIbTYPHOIO, JUMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHUSA JTUUYHOCTU OOYYAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHAIIA3a» SIBJIAETCS OAHUM W3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, (GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcsd Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHHS KYpCOB
nH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
y4Yallllecss OBJIaJEBAIOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl u Havanm MaTeMaTHYEeCKOTO aHaliu3a 3aKJIaJIbIBAa€T OCHOBY JIJIs
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAHUS
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOIIECTBEHHOM >KM3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HHU. B TOXe Bpemsi OBIaJEHUE
aOCTpPaKTHHIMM M JIOTMYECKH CTPOTHUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIIUSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3ALIUI0, a0CTparupoBaHue U
aHaAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBINUICHHE. B Xo1e n3ydeHus
anreOppl M Havall MATEMaTHYECKOTO aHaiu3a B CTapiied IIIKOJIE ydJarluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIBLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeJIeH pealbHbIX CUTYyalluii U MHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEM B MpPUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHBIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuali, CrOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku oOydeHus anreOpe U HadajlaM MaTeMaTHYeCKOro aHaIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«DyHKIMH U TpaQuKn», «YpaBHEHHS U HEpaBEHCTBA», «Havana maremaTu4eckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJie,
€CTECTBEHHO JOIOJIHAA APYT ApPYyra U IIOCTEIIEHHO HACHIAsACh HOBBIMU TEMAMU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B
cebe colepKaHHE HECKOJIbKMX MAaTeMaTHMYeCKHX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJIaJIeBaIOT BCE Oosiee MIMPOKUM MAaTEeMAaTUYECKUM allllapaTtoM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYalluH, IPUMEHATH 3HAHMS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOM  MaTeMaTU4YeCKOW 3ajadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pPE3yJIbTar.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mIKojie. B crapieidi mikoiae oco0oe BHUMaHUE YIEsSeTCs
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyyaromuecss TOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYUCICHUM,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJOM pasliele MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaleBaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loyueHHbIE yMEHUS HCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXKJIEHWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢opMynaM, Mpeodpa3oBaHUsl UENbIX, PAlMOHAIbHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUS ydaluxcs, (OPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK S3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD N3YUEHUS MaTepraia. M3ydyeHne CTeneHHoM, OKa3aTeJIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKIMM, UX CBOMCTB U IpaHUKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 JPYruxX y4eOHBIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM Oounbllloe BHUMaHUE YIENSIETCs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPaXKaTh 3aBUCUMOCTH MEXKIYy BEJIMYMHAMU B PA3IUYHOU (popMme:
aHAIMTUYECKOW, Tpaduueckoid u cloBecHOW. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopnepxarenpHas nuHuAA «Havana MareMaTndeckoro aHaiau3ay» I03BOJSET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH IUIOMAAU QUryp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH PpEAbHbIX CUTYalHi, HaXOXIACHUS
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COUUATBbHO-IKOHOMHYECKHUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOrO aHaju3a CIocOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHPOBAHNIO YMEHHI PacIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConeprkarenpbHO-MEeTOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IIPEACTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMAaTHKU M IpeaiaratoT
Haubosee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €&
IIPWIOKEHUH, OHHM CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMAaTUKH M UCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUi, UCCIIETIOBAHMUS
TUX MOJENIEH C MOMOIIbI0 anmapara aiareOpbl U MaTEMaTHYECKOTo aHallu3a U
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIOJIb3YeTCs AJis
pelIeHUs] TPUKIAAHBIX 3a7ad. [Ipu pelieHun pealbHBIX MNPAKTUYECKHX 3a]a4
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlay OpPraHU3yeTCsl B IMpOIlecCe U3YyUeHHUs BCEX TeM Kypca «Auredpa W Havala
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHHUE Kypca aareOpbl 1 Hauajl MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 3 yaca B Henento B 10 kiacce u 3 yaca B HECNIO B
11 kmacce, Bcero 3a Ba rojga ooy4yenus — 204 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMOHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMS YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue uensix ¥ 1poOHO-palIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U pealbHOW KU3HHU.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amganHus (yukmuu. [paduk  ¢yHkimu. B3aumuo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUICCKasI MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepauuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[Toka3zaTenbHbIC YPABHEHHS U HEPABEHCTRBA.

Jlorapudmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl TMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaIHbIX 3a7a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukius. [Tepuoanueckue Gyukmmn. [IpoMexyTKn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosbiiee M HauMeHbIIIEe 3HAYCHUE
(GyHKIHMU Ha TPOMEXKYTKE.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMHA U1l pEeLICHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIIMH. MeToT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIuil.  Dopmynbl  HaXOXACHUA
IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpoU3BOAHON K UCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
sKcTpeMyMbl. HaxoxkieHne HanbopIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (u3Mdeckuid cmbicia. Beruucienue
uHTerpaina no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayronmux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MIPOLJIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLLIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

DcTeTU4eCcCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MAaT€MaTUYE€CKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOU JESITEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMEHEHUE MAaTEMaTUYECKWX 3HAHUM ISl pEIICHUs 3a1ad B
00JIaCTH OKPY’KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU X BO3MOXKHBIX
IIOCJICICTBUU [T OKPY’KAIOLIEN CpEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBIATH IMPOEKTHYID M HMCCIEAOBATEIBCKYIO NESITEIBHOCTD
VHJIMBU1YaJIbHO U B ITPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00Y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe2o0  Mupda;  NpuMeHeHue  J10SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNeHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



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

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHHSX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHOUW 3ajauyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAaKKE BBIJBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBIISATH Je()ULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIIPOC U IS PEILLCHHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh UHGOPMAIUIO, TPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKi;

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanouvie KOMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
OOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATh CYKJEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAaT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pPELIEHHUs]; COMIOCTABIATH CBOM CYXKIECHHUSA C CYXICHUSIMHU JIPYyTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIICHUS
C YYETOM 3aa4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHUMATH I1€Jh COBMECTHOMN
NEeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenensTh BHIbI paboOT, JOrOBapWBATHCSA, OOCYKIATh TMPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOU JICHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPHUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnwie eticmausi, obecneuusarom Gopmuposatue
CMBICII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4éTOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJI€Th CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
[IPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUS PEe3yJIbTAaTOB JIESATEIIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbInonHATh TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAAUIYIO0 (hOPMY 3allUCH AEUCTBUTENbHBIX YUCEIN JJIs pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX M HUPPaLMOHAJIBHBIX
BBIPAXEHNH U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUA MATEMAaTUUECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 00IacTell HAYKU U PEaIbHOM KU3HU.



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

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (YHKIMS, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IaCTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 peLICHUS] YpaBHEHUI.

CrpouTh M 4uTaTh TpaUKU JUHEHHON (QPYHKIMU, KBAAPATUUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MTPEIMETOB.

OnepupoBaTth  MOHATUSMH: OIIpENEIICHHUE, TeopeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSAMM: HaTypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: JIOrapupM uuciaa, AECCITUUHBIE U HATypajlbHbIE
Jgorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTs cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCITIOJIB30BAaTh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBMUIO 3a/auy,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHbIllee 3HAuYeHHUd (QYHKIUUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX IS
UCCIen0BaHus (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNUS YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKHU JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajam3a

OneprpoBaTh MOHATUSAMHU: HENPEPBIBHASI (PYHKIIMS; TPOU3BOAHAS (YHKIUY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3ajay.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIEro PpELIEHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAIT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No 11/ HaumeHoBaHue pa3jiesioB M TeM KosmmvecTBo yacos JaekTpoHHbIe (HU(pPOBHIE)
B NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MHokecTBa palMOHAJIBHBIX U
1 eliCTBUTENbHLIX Yrcell. PanmoHabHEBIE 19 bubmmorexa [IOK
A -rat https://m.edso00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bubnnoreka [JOK
ToKa3aTejieM https://m.edsoo.ru/1568aba3
Apudmerndeckuii KOpeHb N—OH CTEIICHHU.
3 HppanroHanbHble YPaBHEHUS U 23 bubnmorexa LOK
ppatt P https://m.edsoo.ru/1568aba3
HEpaBEHCTBA
Dopmysl
4 Tpuronomerpun. TpuroHoMeTpuyecKue 32 bubnmorexa LOK
p ThuH. TP p https://m.edso00.ru/1568aba3
ypaBHEHUS
5 TTociiemoBaTEILHOCTH U IIPOTPECCUU 5 bubmmorexa LHOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 13 bu6nmoreka [JOK
3HAHUN https://m.edsoo.ru/1568aba3
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe Pecypchl
CreneHp ¢ palMOHAIBHBIM TIOKA3aTEJICM.
1 [oka3zatenpHas pynkuus. [lokazaTenpHble 12 bub6mmoreka LIOK https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapudmuueckue ypaBHEeHUS U 12 bubnuoreka [{OK https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
Tpuronomerpuveckue GyHKIIUU H UX
3 rpaduxu. TpuroHomerpuueckue 9 bubnuoreka L{OK https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 [IpousBonnas. Ilpumenenne npon3BoaHON 24 bubnuoreka [{OK https://m.edsoo.ru/f11c4afd
5 WHTerpan u ero npuMeHeHus 9 bubnuoreka L{OK https://m.edsoo.ru/f11c4afd
6 Cucrtembl ypaBHEHUHT 12 bubnmuoteka [{OK https://m.edsoo.ru/f11c4afd
7 HatypanbHble U 11e51b1e ynciia 6 bu6mmoreka LIOK https://m.edsoo.ru/f11c4afd
8 Hostopete, O606meHI:Ie’ 18 bubaunoreka LIOK https://m.edsoo.ru/f11c4afd
CUCTEeMAaTH3aIHsl 3HAHHHA
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne ni/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

Jdara nuzyyenus

MHOXeCTBO, onepaluu HajJ MHOKeCTBaMHU. J{narpamMmmbl

! Diinepa—Benna 1

5 Parmonanbshele uncina. OObBIKHOBEHHBIE M JECATUYHbIE JpooHu, 1
IIPOLICHTHI, OECKOHEUHBIE TIEPUOJUUECKUE IpOOH

3 Apudmernueckue onepaniy ¢ pauOHATBHBIMUA YHCIAMHU, 1
peoOpa30BaHUs YUCIOBBIX BBIPAKEHUN

4 [Ipumenenue apodeii U NPOLEHTOB I PEILICHUS IPUKIIATHBIX 1
3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUHN U PEATbHOMN KU3HU

5 [Tpumenenue apoGeil ¥ NPOLEHTOB Ul PELIEHUs IPUKIIAIHBIX 1
3aJ]a4d U3 pa3IMuHbIX OTpaciiell 3HaHUH U peabHOM JKU3HU

5 JleiicTBUTENBHBIE YKCiIa. PaninoHanbHbIe U HpPallMOHAIBHBIE 1
qucia

7 ApudmeTrrueckue onepanuu ¢ JeHCTBUTENbHBIMU YUCIaMU 1

3 [TpuGnnxKEHHBIE BEIYUCIICHUS, np'ilBI/ma OKpYTJIEHUs, TPUKUIKA 1
U OLIEHKA pe3yJbTaTa BEIYUCICHHUH

9 ToxmecTBa U TOXIECTBEHHBIE MPE0OPa30BAHUS 1

10 VYpaBHEHME, KOPEHb YPAaBHEHUS 1

11 HepaBeHcTBo, penieHne HepaBeHCTBA 1

12 Meroa uHTEpBaIOB 1

13 Pemennie HepaBeHCTB METOI0M UHTEPBAJIOB 1

14 Pemenne HepaBEHCTB METOIOM MHTEPBAJIOB 1

15 Pemenuie HepaBeHCTB METOI0M UHTEPBAJIOB 1




16

Pemenue HCPABCHCTB MCTOAOM MHTCPBAJIOB

17 Pemrenne HepaBeHCTB METOIOM HHTEPBAJIOB
18 Penienue nenpix U IpoOHO-pAIMOHAIBHBIX YPaBHEHUH 1 1
HEPaBEHCTB
KonTponpHas pabota mo Teme "MHOXKeECTBa palliOHAILHBIX U
19 JEeWCTBUTENBHBIX YKcel. ParmonanbHbie ypaBHEHUS U 1
HEpaBeHCTB"
20 OyHK1us, cocoObl 3aganus GyHkIMU. B3anmMHo oOpaTHbIe 1
byHKIIUN
I'paduk ynkuuu. O61aCTh ONpeIeIeHUs] © MHOKECTBO
21 3HaueHuit pynkuun. Hynu ¢yakuu. [Ipomexytku 1
3HAKOIIOCTOSIHCTBA
22 Yérabie 1 HeUETHBIC (PYHKIIUU 1
93 Crenens ¢ nenbiM nokaszaresneM. CtangapTHas GopMma 3anucu 1
JNIEUCTBUTEIILHOIO YHCiIa
Hcnonb3oBanue noaxosimeil popmbl 3anucu 1eHCTBUTENBHBIX
24 qucen [Vl PeIeHNs IPaKTUHYECKUX 3a/1a4 U MPeICTaBIeHUsS 1
JAHHBIX
o5 CrenenHast GyHKIIHMS C HATypaJIbHBIM U LIE€JIbIM [TOKA3aTEIEM. 1
E€ cBoiicTBa u rpaguk
26 Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH 1
27 Apudmernueckuit KOpeHb HaTYpaJIbHON CTENIEHH 1
28 CBoiicTBa apu(hMETHIECKOTO KOPHS HATYPAITbHOHN CTETICHH 1
29 CBoiicTBa apu(pMeTHUECKOr0 KOPHS HATypalbHOM CTENEeHN 1
30 CaoiicTBa apu(hMETHIECKOTO KOPHS HATYPAIBHOU CTETICHN 1
31 JlelicTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—Oi CTeTeHn 1
32 JleiicTBUsI ¢ apu(METHUECKUMU KOPHSIMH N—OW CTENeHH 1




33 JleticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—O CTETIeHU 1
34 JleiicTBus ¢ apuMEeTUUECKUMU KOPHAMU N—OW CTENEeHU 1
35 JeticTBus ¢ apu()METHUECKUMHU KOPHSIMU N—OM CTETIEeHU 1
36 Pemienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
37 Pemenue nppamoHanbHBIX YpaBHEHUN U HEPABEHCTB 1
38 Pemienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB 1
39 Pemenue npparnmoHanbHBIX YpaBHEHU U HEPAaBEHCTB 1
40 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1
41 Pemenuie uppanroHaibHbIX YpaBHEHUN 1 HEPABEHCTB 1
42 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1
43 Pemenne uppannoHalibHbIX YpaBHEHUN U HEPABEHCTB 1
44 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1
45 Pemenuie uppanroHaibHbIX YpaBHEHUN 1 HEPABEHCTB 1
46 CaoiicTBa u rpaduk KOpHS N-0if CTETIeHN 1
47 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn 1
48 KonTponbHas padota no teme "Apudmernueckuit KOpeHb N— 1
oii creneHu. MppanoHaibHble ypaBHEHUSI M HEpaBEHCTBA"
49 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa 1
50 CuHyC, KOCUHYC U TaHT€HC YHACIIOBOIO apryMeHTa 1
o1 ApKCHHYC, apKKOCHHYC ¥ apKTAaHI'€HC YHACIOBOTO apryMEeHTa 1
52 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa 1
53 Tpuronomerpuveckast OKpy>KHOCTb, OTIpEICTICHIE 1
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIIOBOTO apryMeHTa
54 Tpuronomerpuueckas OKpy>KHOCTb, OIpeieTICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
55 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1




56

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

1
57 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1
58 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
59 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI 1
60 [IpeoOpazoBaHye TPUTOHOMETPHUUECKUX BBHIPAKCHHM 1
61 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI 1
62 [IpeoOpazoBanyie TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
63 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUI 1
64 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1
65 Pemrenne TpuroHOMETpUYECKUX YPaBHEHHUN 1
66 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1
67 Pemrenne TpuroHOMeTpU4ECKUX YpPaBHEHUN 1
68 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1
69 Pemenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
70 Pemiennie TpUroHOMETPUYECKUX ypaBHEHUI 1
71 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
72 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
73 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 0
74 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
75 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
76 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1
77 Pemenne TpUroHOMETpUUECKUX ypaBHEHUIN 1
78 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1
79 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
80 O6061menne no TeMaM "OCHOBHBIE TPUTOHOMETPUUYECKHE 1

dbopmynsl. TpuronomeTpuieckrue ypaBHeHuUs"




KonTponpras pabota mo Teme "®opMysibl TPUTOHOMETPHUH.

81 Tpuronomerpuueckue ypaBuenus'"/Bceepoccuiickas 1
IpOBepoYHas paboTa
82 Hrorosas koHTpoONbHAs paboTa / Beepoccuiickas mpoBepodHast 1
pabora
83 O06001eHre, cucTeMaTU3aIys 3HaHUH 32 Kype anreOphl U 1
Hayaj MatemaTuuyeckoro anaimsa 10 kiacca
ApudmeTrueckas U TeOMETPUYCCKas IIPOrPECCUH.
84 Hcnonb30BaHre IPOrPECCUH JIJIS PEIICHHS PEaIbHBIX 3314 1
MIPHUKJIAHOTO XapaKTepa
85 beckoneuno yObIBaromiasi reomerpuieckas nporpeccus. Cymma 1
0eCKOHEYHO yOBIBAOIIECH TreOMETPUIECKOM MPOrpecCun
86 dopmyra CIoKHBIX MTPOIEHTOB 1
87 dopmyra CIOKHBIX TPOIEHTOB 1
88 Pemrenne 5KOHOMHUYECKHX 3a7a4 1
89 Pemienne sKOHOMHYECKHX 3a/1a4 1
90 Penrenne S5KOHOMHUYECKHX 3a7a4 1
91 Pemienne sKOHOMHYECKHX 3a/1a4 1
92 Penrenne S5KOHOMHUYECKHX 3a7a4 1
93 Pemienne sKOHOMHYECKHX 3a/1a4 1
94 Penrenne S5KOHOMHUYECKHX 3a7a4 1
95 Pemienne sKOHOMHYECKHX 3a/1a4 1
96 Perrenre sKOHOMHUUYECKUX 337144 1
97 Pernienne »KOHOMHUYECKHX 3a1a4 1
98 Perienne sKOHOMHUUYECKUX 33124 1
99 Pemienne »KOHOMHUYECKHX 3a1a4 1
100 Perienre sKOHOMHUUYECKUX 337144 1




101 Pemenue skoHOMUYECKHX 3a7a4 1
102 O06001enre, cucTeMaTU3aIys 3HaHUH 32 Kype alareOpsl U 1
Hayas Maremarudeckoro aHanusa 10 kiacca
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11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka Jdara nzyyenus
Bcero
CreneHb ¢ palOHAJILHBIM II0Ka3aTeleM
CaolicTBa cTENeHN
3 [IpeoOpa3oBanue BBIpAXKEHUIA, COACPIKAIINX PALlHOHAIEHBIC 1
CTETIeHU
4 [IpeoOpa3oBaHue BbIpaXKEHU, COACPIKAIIMX PAL[IOHAJIbHBIE 1
CTENEeH!
5 [IpeoOpa3oBanue BRIpAKEHHIA, COACPIKAIINX PAIHOHAIEHBIC 1
CTETIeHU
6 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 [TokasaTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
11 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk 1
Kontponbnas padota mo teme "CTeneHs ¢ parmoHaIbHBIM
12 nokazaresnem. [lokazarenpHas pynkuus. [lokazarenbHbie 1
YpaBHEHHUsI U HEpaBeHCTBA"
13 Jlorapudm yucia 1
14 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1
15 [IpeoOpa3oBanue BbIpaxeHUl, copepKaluX Jorapumbl 1
16 IIpeoOpa3oBanue BBIPAXKEHUN, COACPIKALIMX JIOTApU(MBI 1
17 [IpeoGpa3oBanue BbIpaxeHUi, copepKaluX JOrapumbl 1
18 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKALIMX JIOTApU(MBI 1




19 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA 1
20 JlorapudmMuueckue ypaBHCHHsI 1 HEPaBEHCTBA 1
21 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
22 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
23 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk 1
24 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKH 1
26 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku 1
27 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaPuKu 1
28 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku 1
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABCHCTB 1
32 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

KonrtponbHas pabora no Teme "Jlorapupmuueckas GyHKIuUS.
33 Jlorapudmudeckue ypaBHEHUS U 1

HepaBeHCTBA. TpuroHoMeTprudeckne QyHKIIUNA U UX

rpaduku. Tpuronomerprueckre HepaBeHcTBa"
34 HenpepbiBHble QyHKIIUT 1
35 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 1
36 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 1
37 [TpousBomHas GyHKIIUU 1
38 [TpousBoaHas GyHKIUU 1
39 I'eomeTpuueckuii u GU3NUECKUN CMBICT TIPOU3BOTHON 1
40 I'eomeTpuueckuiit 1 GU3NIECKUI CMBICI TPOU3BOTHOM 1
41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH 1




42 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKINI 1

43 [Ipou3BoHAs CyMMBI, IPOU3BEACHHS, YACTHOTO () YHKIIHMA 1

44 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

45 [Ipon3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIIUI 1

46 [IpuMeHeHne MPOM3BOTHON K UCCIICTOBAHMIO (DYHKIIMIA HA 1
MOHOTOHHOCTb U SKCTPEMYMBI

47 [TpumMeHeHre TPOM3BOIHON K UCCIENOBAHHIO (DYHKIIHIA Ha 1
MOHOTOHHOCTH M SKCTPEMYMBI

48 [IpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMIH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

49 [IpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

50 Haxoxxnenne HanOobIIIero ¥ HAMMEHBIIETO 3HAYCHUS 1
(GbyHKINU Ha OTpE3Ke

51 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHU s 1
(GyHKINU Ha OTpe3Ke

59 Haxoxxaenre HanOobIIero 1 HAMMEHbIIETo 3HAYeHUs 1
(GyHKIIMU Ha OTpe3Ke

53 Haxoxnenne HauboIb111ero 1 HaMMEHbIIEr0 3HaYeHUS 1
(GyHKIIMM Ha OTpe3Ke

54 Haxoxxaenne HauOobIIero 1 HAMMEHbIIETro 3HAYeHU s 1
(GyHKINU Ha OTpe3Ke

55 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEro 3HaYeHUS 1
(GyHKINU Ha OTpe3Ke
[TpumeHeHre TPON3BOTHON TSI HAXOXKICHUS HAWITYYIIETO

56 pelleHrs B MPUKIaIHbIX 3aJja4ax, sl ONpeleIeHHs] CKOPOCTU 1

npoiiecca, 3alaHHOro (HOPMYIION UITH rpadhuKOM




Kontponsnas padora no teme "[IponsBoanas. [lpumenenne

57 o 1
MIPOU3BOTHOM
58 [TepBoobOpasnas. Tabmuma mepBooOpa3HbIX 1
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX 1
60 WuTterpan, reoMeTpruuecKuil 1 (GU3NYECKU CMBICI HHTETpaa 1
61 HHuTerpai, reoMeTpudecKkuii 1 PU3NUECKUIA CMBICT HHTETpaia 1
62 WuTterpan, reoMeTpruuecKuil 1 (GU3NYECKU CMBICI HHTETpaa 1
63 Brruncnenue unrerpana no popmyne Herorona—IJleltonuia 1
64 Breruncnenne uaterpana mo popmyne Herorona—Jlelioauma 1
65 Brruncnenue unrerpana no popmyne Herorona—IJleltonuia 1
66 Breruncnenne uaterpana mo popmyne Herorona—Jlelioauma 1
67 CucreMpl TMHENHBIX YPaBHEHHUN 1
68 CucTeMbl TMHEWHBIX YpaBHEHHH 1
69 Pemennie npukiaHbIX 33724 ¢ TOMOIIBIO CUCTEMBbI TIMHEHHBIX 1
YpaBHEHUU
70 Perienue npukinagHbIX 3a5a4 ¢ MOMOIIBIO CUCTEMbI TMHEHHBIX 1
ypaBHEHUH
CucTeMbl 1 COBOKYITHOCTH TIEJIBIX, PAIIHOHATBHBIX,
71 MppalMOHATIbHBIX, TOKAa3aTENbHBIX, JIOrApU(PMUIECKUX 1
ypaBHEHUI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH TEJTBIX, PAIIHOHATBHBIX,
72 MppalMOHATIBHBIX, IOKA3aTEeIbHBIX, JIOTAPUPMUIECKIX 1
YPaBHEHUU U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IIEJIBIX, PAllUOHATIBHBIX,
73 UppaloHaIbHBIX, TOKA3aTeIbHbIX, JIOTAaPUYMUIECKUX 1

YpPaBHEHUI U HEPABEHCTB




CucreMsl 1 COBOKYITHOCTH LCJIBIX, PAllMOHAJIbHBIX,

74 HMPPAMOHATIbHBIX, TOKA3aTEIBHBIX, JIOTAPUPMUICCKUX 1
YpaBHEHUI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIMN IS peIIeHUs] ypaBHEHHH 1
U CHCTEM

76 Hcnons3oBanne rpadmkoB PyHKIUN IS pEIICHUS] ypaBHCHU I 1
U CUCTEM
[IpumeneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO

77 MaTeMaTHYECKHUX 3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JIacTeit 1
HAyKH U pealibHOM JKU3HH

78 KonTponbhas padota no teme "HHTerpan u ero npuMeHeHusl. 1
Cucremsbl ypaBHeHU"

79 HatypanbHble u 1enbie yrcia B 3a7a4ax U3 peaibHOU KU3HU 1

80 HatypanbHble ¥ 1ebie 9rciia B 3a7a9ax u3 pealbHOU KU3HU 1

81 HarypanbHble 1 1enble yncna B 3aa4ax U3 peajbHON KU3HU 1

82 [Ipu3Haky OEIMMOCTH LENBIX YNCEI 1

83 [Tpu3Haku JETUMOCTH TETBIX YUCEI 1

84 [Ipu3Haky OETMMOCTH LENBIX YUCEI 1

85 [ToBTOpEeHMEe, 00001IEHNE, CCTEMaTH3alUs 3HAHUH. 1
YpaBHeHust

86 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIMs 3HAHUH. 1
YpaBHeHus

87 [ToBTOpeHme, 0000MIEHNE, CUCTEMATH3AIIHS 3HAHUM. 1
YpaBHeHust

88 [ToBTOpEeHme, 06001IeHNE, cCTeMaTH3alus 3HAaHUH. 1

YpaBHeHust




[ToBTOpeHME, 06001IIEHNE, CUCTEMATH3aIMs 3HAHUH.

89 1
YpaBHeHust

90 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. 1
YpaBHeHust

o1 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN. 1
HepaBencrtBa

92 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH. 1
Hepagencrtpa

93 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3aIUs 3HAHUH. 1
HepasencrBa

94 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3aIIMs 3HAHUH. 1
Hepagencrtpa

95 [ToBTOpeHmEe, 06001mEeHNe, cucTeMaTH3anus 3HaHuH. CUCTEMBI 1
YpaBHCHHIA

96 [ToBTOpeHmEe, 06001mEeHNe, cucTeMaTh3aus 3HaHuH. CUCTEMBI 1
YpaBHCHHIA

97 [ToBTOpenue, 06061IeHNe, cucTeMaTH3alus 3HaHui. OyHKIUN 1

98 [ToBTOpeHMEe, 00001IIeHNE, CHCTeMaTH3aIus 3HaHUH. DyHKIINN 1

99 HToroast KOHTpoJIbHASA paboTa 1

100 Hrorosas KoHTpoOJIbHAsT paboTa 1

101 O60061eHne, cucTeMaTu3alus 3HaHUH 3a Kypce anreopsl 1 1
Hayajl MaTeMaTudeckoro ananusa 10-11 kiaccoB

102 O60061eHne, cucTeMaTu3alys 3HAaHUH 3a Kypc ainreopsl 1 1
HayajJl MaTeMaTuueckoro aHanusa 10-11 xiaccoB

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna ¥ BBIYUCICHUS
11 OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YMUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonHATe  apu@MeTHdecKkue Oomepanud € PaluOHAIBHBIMH |
' JeHCTBUTEIIBHBIMU YHCIIaAMHU
13 BbimonuaTe  npuOMMKEHHBIE  BBIYMCICHMS, MCIIOJB3Ys IpaBUia
' OKpYTJIEHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BEIYUCIECHUN
OnepupoBaTh NOHATHUSMU: CTEIIEHbD C LIETIBIM IT0Ka3aTeeM, CTaHIapTHAs
14 (dopma 3arucu JeCTBUTENLHOTO YHCa, KOPEHb HATYPaJIbHOM CTENEHH;
' MCIIOJIb30BAaTh MOAXOIALIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YUCEN IS
pelIeHHs PAKTUYECKHX 33/1a4 U PECTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yIJa; WCMHOJb30BaTh 3alUCh IPOU3BOJILHOTO yIJia d4epe3 oOpaTHbIE
TpUTOHOMETpHUYEcKHe (PyHKINU
2 VYpaBHEeHUS 1 HEpaBEeHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
2.1 LIeJI0€, PAalMOHAJIBHOE, HMPPAalMOHAIbHOE YpPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHHE
59 BemonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUH H
' pelaTs TPUTOHOMETPUUYECKUE YPABHEHUS
BrimonHaTh npeoOpa3oBaHuUs LEJBIX, panroHaIbHBIX u
2.3 UppallMOHATIBHBIX BBIPAKEHUM M pellaTb OCHOBHBIE THIIBI LEJBIX,
paloOHaIbHBIX U HPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHATH ypaBHEHUS M HEPABEHCTBA JJIS PELLICHHUS] MaTEMaTHYECKUX

3aj1a4 M 3a]1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peabHON KU3HU




MonenupoBaTh peallbHbIC CUTYalldd HA SI3BIKE alreOphbl, COCTABIISTH

BBIPpAXKCHUA, YpPpaBHCHUA, HEPABCHCTBA 110 YCJIIOBHUIO 3aJa4u,

25 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIM C UCIOJb30BaHUEM arlrapara
anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (QYHKIUS, CIOCOOBI 3anaHus (YyHKIUH,
3.1 001acTh ONpeNieNeHNusT U MHOXKECTBO 3HAueHWH (QYHKIUH, Trpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
> OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIH
' (GYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIMHA U1 pEeLICHNs] ypaBHEHUH
34 Crpoutrs u uutaTh Tpaduku IUHEHHOW (YHKUIMUU, KBaJAPATHUHOM
' (GyHKINH, CTENEHHON (DYHKIMH C IIETBIM TIOKa3aTelIeM
Hcnons3oBare Tpadukd (QYHKIOHA IS WCCISAOBAHUS TIPOICCCOB H
35 3aBHCUMOCTEH MpU pelIeHUU 3a7a4d U3 JPYruX y4eOHBIX MPEeIMETOB U
' peanbHOM JKW3HHW, BBIpAXaTh (QOPMYyJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana maremaTtnyeckoro aHammsa
41 OnepupoBaTh MOHSATUSMHU: TOCIEAOBATENBHOCTh, apupMeTHUecKas U
' TreOMETPHYECKas IIPOTPECCHH
OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAsi F€OMETPHYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOLIEH I'eOMEeTpHUYEcKOil
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATEIBHOCTENM M IMPOrPECCUU IS
' pelIeHns peaTbHbBIX 3a1ad MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OnepupoBaTh MOHITUSIMHI: MHOKECTBO, OTIEPAIIUH HAJl MHOKECTBAMHA
Hcronp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar sl OIHCaHUS
5.2 peabHBIX TPOIECCOB W SIBICHUH, MPHU PELICHUH 3a]ad U3 JAPYTuX
y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTh MOHATUSMH: ONpEAEICHHUE, Teopema, CIIEACTBUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
1 Yucina ¥ BBIYUCIICHUS
OnepupoBarh NOHATUSAMU: HAaTypaJIbHOE, 1IEJIO€ YHUCIIO; UCIIONIb30BaTh
11 MPU3HAKU JECIMMOCTH LEJbIX YMCEII, PA3JIOKEHUE YMCIIa HA MPOCThIE
MHOKHTENH JUIsl pELICHUs 3a/1a4
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALIMOHAJILHBIM II0KA3aTEIEM
13 OnepupoBaTh MOHATUAMM: JiorapudM 4YMciaa, JECATHYHbIE U
' HaTypaJbHBIE JIOTapU(MBI
2 VYpaBHeHMS U HEPABEHCTBA
[IpumensaTh cBOIicTBa cTemeHW JuIsl NpeoOpa3oBaHUs BBIPAKEHMH,
2.1 OIIEpUPOBATh MOHATUAMU: MTOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeInonHATe npeobpa3zoBaHMs BBIPAKEHHH, COAEPIKAIINUX JOrapU(MBbI;
25 ONEpUPOBaTh  MOHATUSAMHU:  JIOTapu(MUYECKOE  ypaBHEHUE WU
' HEPaBEHCTBO; pelaTh OCHOBHbIE THUIIbI JIOTApU(PMUUIECKUX YpaBHEHUH U
HEpaBEHCTB
2.3 HaxoauTs perienus npocTeHnX TPUTOHOMETPUUYECKIX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHUCTEMa JIMHEHHBIX YpaBHEHUH U €€
2.4 pELIEeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM /ISl PEILICHUS
MPaKTUYECKHX 3a]a4
25 Haxomute pemieHHss NOpPOCTEWIINX CHCTEM M COBOKYIHOCTEM
' paloHaIbHBIX YPABHEHHUI U HEPABEHCTB
MonennpoBaTh peajbHble CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIISThH
25 BBIPAKEHUS, ypaBHEHUS], HEPABEHCTBA ¥ CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
' WCCIEA0BaTh ITOCTPOECHHBIE MOJENHM C HCIOJIb30BAHMEM allapara
anreOpbl
3 OyHKIUH U TpaPUKH
31 OnepupoBaTh NOHATUAMH: TEpUOAMYECKas (QYHKIHS, MPOMEKYTKU

MOHOTOHHOCTH (DYHKITHH, TOUYKH dSKCTpeMyMa (yHKIIUH, HAUOOJIbITIee 1




HanMCHBIICC 3HAYCHUA (bYHKLII/II/I Ha MPOMCIKYTKE; UCIIOJIb30BATh UX JJIA

ucclieoBaHus (PyHKIUH, 3aJaHHOI rpadukomM

OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeIbHOM, TorapupMUIecKoit

3.2 U TPUTOHOMETPUYECKUX (YHKLMI, M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH U UCIIOJIb30BATH JJISl PEIICHUS] YDABHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
3.3 YPAaBHEHUH M MCIONb30BaThb UX JJSl PEIIEHUS CHUCTEMBl JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKUMN U1 MCCIEAOBaHMS IMPOLIECCOB U
' 3aBHCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTIH
4 Hauana maremaTndeckoro anaiamsa
OnepupoBaTh MNOHATUAMU: HeNpepbiBHAas (QYHKLIMSA, TPOU3BOIHASA
4.1 (GYHKINMK; HCIONB30BAaTh TEOMETPUYECKH M (U3NYECKUN CMBICTT
IIPOU3BOHON Ul PEILIECHUS 3a]a4
4 HaxoauTe nOpoOM3BOIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH
Hcnonws3oBarh TPOU3BOAHYIO JUIsl HCCAeAoBaHUs (QYHKIMA Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATD PE3YJILTAThI UCCIEIOBaHU
K TIOCTPOCHHIO TpahrKOB
4 Hcnonb30BaTh NPOU3BOAHYIO JJI1 HAXOXKIECHUS HAWIYYIIEro perIeHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
A5 OmnepupoBaTh MNOHATHSAMHU: IepBOOOpa3Has M HMHTErpai; MOHUMATh
' reOMEeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hetotona — Jleitbuuia
47 Pemars npukiiagHble 3a1a4u, B TOM YHCIIE COLIMATIbEHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaxkTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Pammonanbhbple uyucia. OOBIKHOBEHHbIE M JECATHYHBIE JpOOH, IPOLIEHTHI,
OECKOHEUHBIE  TEPUOJMYECKHEe  Ipodu.  ApudMeTHuecKkue omepanuu ¢
11 palMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0eil ¥ MPOLIEHTOB Ul PELICHUs MPUKIAAHBIX 33/1a4 U3 pa3jIU4HbIX OTpacieu
3HAHUM U peaIbHOM JKU3HU
HelictButenpHple  4yuciaa.  PanuMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMU uHciaamu. [lpuGmmxEnnbie
BBIUHCIICHMS], TPaBUJIa OKPYTJIEHUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BBIYUCIICHUN
Crenenb c 1enslM nokasareneMm. CranaapTHas Gopma 3amucu JIeHCTBUTENBHOTO
13 yucna. Mcnonb3oBanue noaxosmien GopMbl 3aucu AEHCTBUTEIbHBIX YUCEI JUIS
pelIeHns MPAaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuit KopeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudpmeTnueckuMu
' KOPHSIMHU HAaTypajIbHOU CTEIIEHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS
59 [Ipeo6pa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUI. OcHOBHBIE
' TPUTOHOMETpHUYECKUE (POPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, pelnieHne HepaBeHCTBAa. Meton
' MHTEPBAJIOB
2.4 Perienue nenpix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 PemreHne nppalMOHaAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN
57 [IpumeHeHne ypaBHEHMII M HEPABEHCTB K PELICHUIO MaTEeMaTHYECKHUX 3a4ad U

3a/1a4y U3 pa3InYHbIX 00JIaCTEH HAYKW U PEATbHON KU3HU




OyHKIMH U TpaPuKH

Oynkius, cnocods! 3amanus pyaknun. ['paduk ¢ynkuuu. B3ammuHo oOpaTHBIE

3.1
byHKIHH
3.9 OO6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHWi GyHkuuu. Hynu QyHkuuu.
' [TpomexyTKH 3HAKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHast GyHKIUS C HATypaJbHBIM W IEJNBIM TOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YHUCJIOBOT'O apryMEHTa
4 Havana maremaTnueckoro aHaiamnsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MOCJIeI0BATEILHOCTH
ApudmeTrrdeckas M TEOMETpHYECKas IPOTPecCHH. becKkoHEeuHO yObIBaroIast
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH Te€OMETPUUYECKOM
' nporpeccuu. dopmyna CIOKHBIX TPOLEHTOB. Mcnonb3oBanue mporpeccuu yist
pelIeHus pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTHUKA
MHoXxecTBO, omnepauuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpeTUKO-MHOXKECTBEHHOIO arapaTa Jjsi OMHCaHUs PEaIbHBIX
MIPOLIECCOB U ABIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH LENbIX YUCEN
1.2 Creness ¢ paoHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. [lecaTuunbie U HaTYpaJIbHbBIE JTOTapUPMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobGpazoBanme BeIpaXEHUH, COIEPKAIINX JOTAPUPMBbI
25 [IpeoOpa3oBanHue BbIpaXeHH, COEPIKALIUX CTENIEHHU C pallMOHATbHBIM
' MoKa3aTeiemM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHne NPUKIAAHBIX 3a/a4 C MOMOIIBIO
' CUCTEMBI JINHEUHBIX YPABHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHATIbHBIX YPaBHEHU U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuoanueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIUU.
3.1 MaxkcumymMbl 1 MUHHUMYMBI QyHKIMU. HanOospliee W HauMeHbIee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpa@uKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadkoB QYHKITUH IS pelIeHUs YpaBHEHUH 1 IMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN AJIS  KCCIAEAOBAHUS TPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIE BO3HUKAIOT IPHU PEIICHUH 3aJad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U pPEaIbHOMN KU3HU
4 Hauana marematndeckoro aHaamsa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /IJIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUI CMBICI TPOU3BOIHOM
43 [Ipon3BonHbie 3neMeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXAECHHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpumeneHne npou3BOAHON K HcCCleNOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3HaYeHus (PyHKIMH Ha
OTpe3Ke
[Ipumenenne mNpPOU3BOJHOM IS HAXOXKIEHUS HAWIYYIIEro pelIeHUs B
4.5 NPUKJIAJHBIX 3ajJadax, MAJs ONPENENIEHUs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit min rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
A7 HuTerpai, ero reomeTpuueckuii U GU3MUECKUi CMBICI. BBIYMCIIeHHEe HHTErpajia 1mo

¢dopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTeibCTB, aJrOPUTMAMU PEIICHUS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE W TMPOTUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JI0KA3aTeIIbHBIC PACCYXKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHUil; yMEHHE ONepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OICpalMy Had MHOXKCCTBAMH, YMCHHEC HUCIIOJIB30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTrUx
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HATYpPaJIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATypaIbHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM IIOKa3aTeleM, CTENeHb C JAEUCTBUTEIbHBIM
moKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
MIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJII0, PALMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNM OOLIUI eTUTeNh U HauMEHbIIee
of1iee KpaTHOE, aArOpUT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UMLUOHHBIMM CHUCTEMAaMH CYHUCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudmMamu, peoOpazoBaHus APOOHO-PAITMOHATBHBIX




BBIPQ)KEHUI; YMEHHE ONEPUPOBATh MOHATUAMH: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ MPOTPEeccHs,  TI€OMETPUYECKas  MPOTPeccHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEPUPOBATh  MOHATHAMU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MIPOU3BOIUTH aApUPMETUIECKHE ACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS ~ KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
[I0Ka3aTejbHblE, CTENIEHHbIE, Jorapu(pMUUECKHUe, TPUTOHOMETPUUYECKUE
YPAaBHEHUs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEpPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJILHOCTD
YPaBHEHUW, HEPABEHCTB W CHUCTEM; YMEHHWE pEIIaTh YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C NAPAMETPOM; NPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIM4HbIX 00J1acTel HayKu U peaIbHOM KU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOTUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAUCHUS
(GYHKIMHM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMS, aACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas Npou3BoJHAs (yHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnEéHHbId HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI Tpadurka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIIHI, HAXOUTh ypaBHEHNE KacaTelbHON
K TpaduKy GyHKIHU; YMEHHE HAaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJIb30BATh IMPOU3BOAHYIO AJIS HCCIEI0BaHMS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTEMaTUUCCKOT O aHAJIN3a; IPUMCHSATDH MMPOU3BOAHYIO JJISI HAXOXIACHUS




HaWJIy4llero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
(Guryp ¢ HOMOIIBI0 HHTErpaJia; MPUBOIUTH TPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO U depeHIInaIbHBIX ypaBHEHUN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULus GyHKIUN, TUHEHHAs QYHKUUS, KBagpaTHIHAs
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMHU, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUM; yMeHHUe
CTpOUTH TpadUKN MU3YyYCHHBIX (DYHKIIHA, BHIOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHON JKU3HU; BBIpakaTb (popMylraMHu 3aBHCHMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HEPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBbIE 33/1a4M pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIIEI0BATH IMOJIYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HanOoJIblllee ¥ HaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OpPMAIKIO, TPEACTABICHHYIO B TaOJMIax, Ha
auarpammax, rpagukax, OTpa)xaronlyro CBOMCTBA pealbHBIX MPOLIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpadUyecKuX METOJO0B U DJIEKTPOHHBIX CpPEICTB;




Fpa(l)I/I‘-IeCKI/I UCCiIca0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclpeiesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeiesieHuid i pelIeHus 3a1a4; 3HaKOMCTBO C MOHSTHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPUpPOBAThH
TOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YWCIO COYETAHWH, YHCIIO
nepectaHoBok; OMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyXACHUS U1 PEIICHHS 3a/iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOUIUECS IpPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMH, YroJl MEXAY NPSMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMAb GUrypsl, 00bEM GUrypHl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamienenunesn, npu3Ma, nupamuia, Gpurypa m HOBEPXHOCTb
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BpallleHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMHUIbI, MPU3MBbI, KOHYCa, IUIUHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TTapaJuIesienuIiea, MUPAMUIbL, IPU3MBbI, UIAHAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCA M IIMIMH/IpA,
napajuiejibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascs cepsl, MUIHHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAIICHUS, WX CCUCHHS, B TOM YHCIIE C MOMOIIBIO 3JICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSITh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSATEIILHO (OPMYJIHPOBATH ONPEACICHUS HM3Y4aeMbIX (GHTYD,
BbIIBUT'AaTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
KIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPHI, B TOM YUCJIE B TIPUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKUE OTHOIICHHS
MPU PEHICHUM 33J1a4; HAXOJUTh T€OMETPHYCCKHE BEITWYHHBI (JJTMHA,
yroi, IJol@aab, 00bEM) MPHU pElIeHUH 3aqad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEITMYMHBI (JJTMHA, YTOJ, IJIOMAaAb, 00BEM, IUIOMIAlb MOBEPXHOCTH),
WCIIOJIE3YSl M3YYCHHBIE (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOMIAh
MMOBEPXHOCTU MHUPAMHU/JIBI, IPU3MBI, KOHYCA, IMIMHAPA, TUIOMAAb Cheph;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaljieNienuIea, MUPaMHUJIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIICHHE OOBEMOB

MOoI00HBIX QUTyp

12

YMeHue omnepupoBaTh  MOHATHUAMHU:  MPSMOYTOJIbHAs — cHUCTEMa
KOOpJAWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIYy  BEKTOpaMH; yMEHHE  HCIOIb30BaThb  BEKTOPHBIH U
KOOpJAWHATHBIA METOA Ui PELIEHUs F€OMETPUUYECKHUX 3ajad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOIAIIMM METOJ JJIs peUIeHMs 3a/layi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M SBJICHUH; yMEHHE paclO3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna u BIYUCICHUSA
11 HatypanbHble u nensle uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH
13 Apudmernueckuil KopeHb HaTypalbHOM creneHu. JledcTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBolicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTIOTapH (MBI
JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnuxEHHbIE BBIYUCIICHNUS, IPAaBUIIa OKPYTJICHHS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYUCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHANIbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IorapuPMUUECKIE YPaBHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI




OyHKIMH U TpaPuKH

@Oynkims, crnocods! 3axanus ¢yHkuuu. 'padux GyHkuuu. Bzaumao oOpaTHbIe

3 dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
Ob6nacTh ompeneneHus: U MHOXeCTBO 3HaueHui GyHkuumu. Hymu dynkuumu.
3.0 [IpoMexyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMH.
' MakcuMymbl 1 MUHUMYMbl (pyHkuuu. HamGomblnee u HavMeHblee 3HAUYEHUE
(GyHKINMU Ha TPOMEXYTKE
33 Crenennas ¢yHKUIMs C HaTypajJbHBIM M LENbIM mokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmuit. CoiicTBa  (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA
[IpumeneHne NpoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIEero 3HaYeHUs. (PYHKIIUN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepany HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 durypsl Ha MIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaIeHUS




7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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