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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHaW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4yeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrOd CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOCHHS KYpCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4dalyecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUSI B MAaTEMAaTUYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OHOJIOTMHM, NOHUMaHUS
OCHOBHBIX TEHJICHUUW SKOHOMUKM U OOIECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW XW3HH. B ToXe Bpems OBIilaieHUE
aOCTpaKTHBIMH UM JIOTMYECKHM CTPOTMMH MATEMAaTHYECKUMHU KOHCTPYKLMSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl W Hayajl MaTeMaTHYeCKOro aHajluh3a B CTaplled IIKOJe Yydaluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HHTEpIpeTaluu
NOJIYYEHHBIX  pPEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJNE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHBIM
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUs, TaKk W dYepe3 crneuuduky ydeOHOHl AedaTeabHOCTH,



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

B ocHoBe MeToanku 00y4ueHus anredpe U HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayana MaTeMaTHYECKOIO aHaIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU W3Y4yaloTCsl Ha MPOTSDKEHWM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMU TEMAMU U
paznenamu. J[aHHBIA KypC SIBJIIETCSA MHTETPATUBHBIM, NOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTHUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJIa/IeBalOT BCE Oosiee MIMPOKUM MATEMAaTUYECKUM allapaToM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYalluU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENILHO  C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

ConepxxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiedl mkosie 0oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pPa3JIMYHBIMA METOAAMHU pPELIECHUs LENbIX, PAalMOHAIBHBIX, HPpPalUOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJI€ paBEHCTB U HEPABEHCTB. AureOpa npeiaraeT 3 peKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DYHKIMM U TpapuKu» TECHO
HeperyieTaeTcs ¢ IpYyruMHU JIMHUSAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. Mi3yueHne cTeneHHo, oKa3aTeabHOH,
Jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpaduKOB,
UCITIOJIb30BaHUE (DYHKIMI ISl pelleHus 3a7a4 U3 JpYrux y4yeOHbIX MPEeIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEN0BATh TOJyYCHHbIE (YHKUUU, CTPOUTh HUX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOM. FEro wu3yueHue crnocoOCTBYyeT
Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIILICHUS, CHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETU3aIUH, UCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYUIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
IOCTPOCHUS MAaTeMAaTUYECKUX MOJeNe peajbHbIX CHUTyalud, HaXO0XKICHUs
HaWJIY4lIero pemieHus] B MPUKIAIHBIX, B TOM YHCIIE COLMUATbHO-DKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaliu3a CIHOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaAIbHO-IOTUYECKOTO0 U KpPEATUBHOTO MBIIUICHHUS,
(bOopMHUPOBAHNIO YMEHHI PACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJsibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprkarenbHO-MeToaUuYeCcKass TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTHKU U Mpeiarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPUIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MAaTEMaTHYECKUE TUCLUILIIMHBI B €IUHOE



uenoe. ITo3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMaTUYECKOTO  MOJIECIMPOBAHUS, KOTOPhIE IPU3BAHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUi, UCCIIETIOBAHMUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
MHTEPHPETALUU OJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHBI B KaXKIbIN U3
pa3zienoB MPOorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIOJIb3YeTCs AJis
peleHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
yuanecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCs, MCIOJb30BATh AHAIOTHIO, O000IIATh W KOHKPETU3MPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHUE Kypca aareOpbl 1 Hauall MAaTEMaTHYECKOTO aHaIN3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 knacce, Bcero 3a j1Ba roga ooy4yenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUSA

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubmmxéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas — ¢opMma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HATypAJIbHON CTEIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienme HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHHi (ynkumu. Hymu dyHkumm.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOMCTBa CTEICHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

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

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IppuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimn. [IpoMexyTKun MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosbliiee M HavMeHbIlIee 3HAYCHUE
(GyHKIMH HAa TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

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

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHue Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
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.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



ININTAHUPYEMBIE PE3YJIBTATBI

OcBoenue yyebHoro npeamera «MaremaTukay AOJKHO 00eCleuynuBaTh JOCTUKEHUE HA
YpOBHE CpEIHEro oOIero o0pa30BaHUA CIEAYIOIMIUX JUYHOCTHBIX, METAalmpeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro mpenMera «MaremaThka
XapaKTepU3yrTCA:

['pak1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO TPAXKAAHCKOW TO3UIMH OO0yYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHHUCKOrO OOIIEeCTBa, MPEACTaBICHUEM O MAaTeMaTHYECKHX
OCHOBaX (YHKUIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUMN, MPOUEAYP TpaskIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI W Tp.), YMEHHUEM B3aUMOJCUCTBOBATh C COIUATBHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

[TatproTryeckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TpPa»KJaHCKOWM HMACHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTHYeCKOW IIKOJbI, K
MCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTUSAX, CPepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMSL:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEHl pOCCHUHCKOro Haponaa; cHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMUS, HSTHUYECKOIO TIOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTOMYMBOIO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYas OCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, peHIeHUH, pacCy>KIEeHUH; BOCHPUMUMUYUBOCTBHIO K
MaTE€MaTUYECKUM acleKTaM Pa3jIuvHbIX BUIOB HCKYCCTBA.

DU3MYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHME 3HAHHS B HWHTEpecax
3I0pOBOr0 U 0e30macHoOro oopasa *KHU3HU, OTBETCTBEHHOI'O OTHOILIEHHS! K CBOEMY 370POBbIO
(3mopoBoe MUTaHue, COATAHCUPOBAHHBIN PEXXUM 3aHSATUH U OTAbIXA, PETYyIsipHas puznueckas
aKTUBHOCTH);  (PUBMYECKOTO  COBEPILICHCTBOBAHUS, MPHU  3aHIATUSAX  CIHOPTHUBHO-
03J0OPOBUTENBHOM NESITENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPYO0JIOOUS; UHTEPECOM K Pa3InIHBIM
chepam npodeccuoHaIbHON IeATEIbHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €€ TPUIIOKEHUSIMH,
YMEHUEM COBeplIaTh OCO3HaHHBIA BBIOOp Oyayuied mnpodeccuu W peanu3oBbIBATh
COOCTBEHHbIEC KMU3HEHHbBIE IUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTE€MaTUYECKOMY
00pa30BaHMIO 1 CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.



DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUEM BIUSHUS COLIMAIBHO-
AKOHOMMYECKHX MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUEM
rJI00aNbHOTO  XapakTepa JKOJOTMYECKUX MpoOiieM; OpHEeHTalMell Ha MpUMEHEHUe
MaTEeMaTUYECKUX 3HAHUH I pellieHus 3a71a4 B 00J1aCTH OKpY>KaroIIel cpe/ibl, IIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKH X BO3MOYKHBIX MTOCJIEICTBUI JJIs1 OKPYKAIOLIEH CpeIbl.

[leHHOCTH HAyYHOTO O3HAHUSL:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHM M OOIIECTBEHHOW MPaKTUKH, MOHMMAaHWEM MAaTEeMaTUYeCKOW HAyKu Kak
cdepbl YeIOoBEUECKON NeATEeIbHOCTH, JTAloB €€ pa3BUTHUA W 3HAYMMOCTH JJIsI Pa3BUTHUS
LIMBWIN3ALMK; OBJAJCHHEM S3BIKOM MAaTeMaTUKA W MaTeMaTUYECKOM KyJIbTYypOM Kak
CPEICTBOM IMO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHBIe  Pe3yJbTaThl  OCBOCHHMSI  MPOTPaAaMMBbI  Y4EOHOTO  TMpeaMeTa
«MaremaTuka» XapaKTepU3YyIOTCS OBJIAJCHUEM YHHUBEPCATBLHBIMU HO3HAGAMETbHBIMU
0elcCmeusMy, YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yNIAIMUBHbIMU OeliCMBULMUL.

1) Vuueepcanvuvie no3nasamenvhvle Oeticmeus, o0becneuusaom @opmuposarue
0a306blX KOSHUMUBHBIX Npoyeccog obyuarouuxcsa (0ceoeHue Memooo8 NO3HAHUSL
OKpYJHCalowe2o Mupa, NnpuUMeHeHue JN02UYeCKUX, UCCIe008ameNbCKUX Onepayuli, YMeHull
pabomams ¢ ungpopmayueii).

ba3oBble nornueckue AeUCTBUS:

e BBISBJISITH M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXKTy MOHATHUAMH;, (POPMYIUPOBATH ONPEACICHUS TOHATHIA;
yCTaHABIMBATh CYIICCTBCHHBIM TpHW3HAK KiIacCU(HWKAIMKA, OCHOBAaHUSA IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3;

e BOCIPUHUMATH, POPMYIUPOBATH U IPEOOPA3ZOBHIBATE CYXKICHUS: YTBEPAUTEIIbHbBIC U
OTpUlIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE; YCIIOBHEIC;

e BBIABISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOPCUYUS B
dakTax, MaHHBIX, HAONIOACHHUSAX W YTBEPKICHUAX; TMpejaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEYUI;

e JIeTIaTh BBIBOJBI C MUCIIOIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHYKTUBHBIX
YMO3aKIFOUCHUH, YMO3aKIIFOUCHUH 10 aHAJIOTHH;

e TMPOBOJHUTH CAMOCTOSATEIHLHO JOKAa3aTeIhCTBA MATEMATHYECCKUX YTBEPKIACHUI
(TpsiMBbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

e BBIOMpaTh Croco0 perieHus y4eOHOW 3a7aud (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus, BEIOMPATh HAanO0JIee OAXOISIINN C Y4ETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX
KPUTEPUEB).

bazoBrle ucciienoBaTeabCKue 1EUCTBUS:



UCIIONIb30BAaTh  BOINPOCHI KAaK  HCCIIENOBAaTeNbCKUA HMHCTPYMEHT  IO3HAHUS,
(GopMynupoBaTh  BOINPOCH,  (UKCUPYIOLIME  MPOTUBOpEUYHE,  MpodIemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UILINIO, MHEHUE;

HIPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTQHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OObBeKTa, SIBJICHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SBICHUSIMU, TPOLIECCAMU;
CaMOCTOSATENILHO  (DOpMyNTUpOBaTh O00OOIICHUS W BBIBOABI 1O  pe3yibTaTaM
NpoBeNEHHOTO  HAOJIOAEHUS,  WCCIENOBAaHUS,  OICHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKKe BBIABUTATH
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ nuadopmariueii:

2)

BBISBJIATH Je(UIUTHI UHPOPMALIK, TaHHBIX, HEOOXOAUMBIX Ul OTBETA HAa BOIPOC U
JUTSL pelIeHUs 3a]1a4H;
BBIOMpPATh HMHPOPMALMIO W3 HCTOYHUKOB pPa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IMYHBIX BUJOB U (HOpM
IIPE/ICTABIICHNUS;
CTPYKTYpUpOBaTh HH(pOpPMALMIO, MNPEACTaBIATh €€ B pa3InyHbIX (opMax,
WJUTIOCTPUPOBATH IpapUUecK;
OLICHUBATh HAAEKHOCTh WH(OPMAIMU MO CAMOCTOSTENIBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvuvie KOMMYHUKAMUGHblE oeticmausl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCSL.
OOmieHue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSAMU U LIETSAMU
OOLIeHUS; SICHO, TOYHO, IPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHUS 10 XOAY pEUIeHUs 3aJayd,
KOMMEHTHPOBATH MOJIyYeHHBIH PE3YNbTAT;

B XOJ€ OOCYXIEeHHUs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXIa€MOW TEMBI,
npo0JIeMbl, pelaeMoi 3a/1a4u, BHICKa3bIBAaTh UEH, HALICIIEHHBIE HA TIOUCK PEIICHHUS;
CONOCTABISAITh CBOM CYXIECHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JIMAJIOTA,
oOHapyXHBaThb pa3iMuMe€ M CXOACTBO MO3MLMHA; B KOPPEKTHOW ¢opme
(bopMyIHpOBaTH PA3HOTIIACHSI, CBOU BO3PAXKEHUS;

NPEICTaBIATh PE3yJbTAaThl pEIIEHUs 3aJady, OKCIEPUMEHTa, WCCIEI0BaHuUs,
MPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHHUYECTBO:

MOHUMAaTh M WCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUIyAIBHOW PaOOTHI
IpY peIIeHWd YYeOHBIX 3ajady; TPHHUMATh I€Jb COBMECTHOH JCATEIBHOCTH,
MJIAHUPOBATh OPTaHW3AIUI0 COBMECTHOM pPabOThI, pacrpeneisaTh BUILI padoT,
JIOTOBApUBATLCA, OOCYXKJIaTh MPOIIECC W pe3yiabTaT palboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOACH;



e y4YacTBOBaTh B TPYMNMNOBBIX (opMax paboTel (0OCYKIeHHUs, OOMEH MHEHHII,
«MO3TOBBIE IITYPMbDY U HHBIE); BBIIOJIHATH CBOIO YacTh PaOOTHl U KOOPAUHUPOBATH
CBOM JEHCTBUS C APYTHMHU YJIEHAMU KOMAaH/Ibl; OLICHUBATh KAUE€CTBO CBOET0O BKJIA/1A B
oOmMii  OPOAYKT 1O  KpUTEpUsAM,  CPOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJECHCTBUSL.

3) VYwuueepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom opmuposanue

CMbICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

CamMoopranuzanusi:

COCTaBJIAITh IUIaH, QITOPUTM PEILIECHUS 3aJa4yM, BBIOMPATh CIOCOO pELIEHUs C YYETOM
UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATD
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOM WH(OpMAIIUH.

CaMOKOHTpOJIb:

e BJQJCTh HABBIKAMU IO3HABATEJIBHON pe(dIeKCHU KaK OCO3HAHUS COBEpLIAEMBIX
JNEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HUX PE3YJIbTATOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa pPelIeHUs MaTeMaTHYecKou
3aJ1auu;

e IpEIBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEUICHUH 3314, BHOCUTb
KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJabTaTa IENU M YCIOBHUSIM, OOBSICHATH MPHUUMHBI
JOCTHKCHHSI WA HEJOCTIDKEHUS Pe3yJlbTaTOB ACSITENbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenune yaeOHOTO Kypca «Anredpa v Hauajaa MaTEMaTUYECKOTO aHATN3a» Ha YPOBHE
cpeaHero oo6mero oOpa3oBaHUsSI JIOJDKHO —OOecreuuBaTh JOCTHXKCHUE —CIEAYIOIINX
MIPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIBTATOB:

10 KUIACC

Yuca 1 BbIYUCTEHUA

OrnepupoBaTh MOHATHAMU: PAllUOHATILHOE U JACHCTBUTEIIBHOE YHCII0, OOBIKHOBEHHAS U
JeCATUYHAS IPOOh, MPOLICHTHI.

Beimonuare apudmeruueckue omneparuyd ¢ palUOHAIBHBIMU M JEUCTBUTEIBLHBIMU
YHCJIaMH.

BoinonasaTh npuOIMKEHHBIE BBIYUCIICHUS, WCIOJIB3Ys MpaBUiia OKPYTJICHHS, JElaTh
MIPUKUJIKY U OIIEHKY pe3yJIbTaTa BEIYMCICHUH.

OrniepupoBaTh NMOHATUSIMU: CTETICHB C IIEJIBIM IMOKa3aTesieM; CTaHaapTHas (hopMa 3anucu
NEeWCTBUTEIBLHOTO YKCIa, KOPEHb HATYpaIbHON CTENEHU; NCTIOIB30BaTh MOAXOAITYI0 (hOpMy
3alUCH JEWCTBUTEIBHBIX YHCEN JUIS PEIICHUS NPAKTHUYECKUX 3aJad W MPEACTABICHUSA
JIAaHHBIX.



OnepupoBarh NOHATHSAMHU: CHHYC, KOCHHYC W TAaHITE€HC MPOU3BOJBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIMCh TPOM3BOJIBHOTO YIJIa 4epe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTb  MNOHATHSMHU:  TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO;  IIEJOE,
pallMOHAIIBHOE, HPPAlMOHAIBHOE  YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHHUE;

BoimonusaTe  mpeoOpa3oBaHHUS ~— TPUTOHOMETPUYECKHMX  BBIPQXKEHUHW U pemiath
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsaTh mpeoOpa3oBaHus LENbIX, pAllMOHATBHBIX U UPPALIMOHATBHBIX BRIPAXKEHUN U
pematb OCHOBHBIE THIBI UENbIX, PAUMOHAIBHBIX M HPPALMOHAIBHBIX YPABHEHUH U
HEpPABEHCTB.

[IpuMeHATh ypaBHEHMS U HEPABEHCTBA AJI PEIICHHS] MAaTEMAaTHYECKHX 3324 U 3a]1a4 U3
pa3IUYHBIX 00JaCTEN HAYKU U pealibHOM KU3HU.

MonennpoBaTh peajibHblE CUTyallud Ha S3bIKE aureOpbl, COCTABISATH BbIPAXKEHMUS,
YpPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 33Jayd, HMCCIEAOBATh ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U TpaduKu

OnepupoBaTb MOHATUSAMHU: (QYHKIMS, cIOCOObl 3afaHus (QYHKIOUH, O0IacTh
OTpe/eNiCeHUs] U MHOXECTBO 3HAu€HUN (QYHKIMH, rpapuk (yHKIUU, B3aUMHO OOpaTHBIE
(GyHKLIMH.

OnepupoBarh MNOHATUSAMH: YETHOCT M HEUETHOCTh (YHKUMHM, HYIM (YHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKUNN AJIs pELICHUS] YpaBHEHUIA.

CtpouTh M yuTaTh rpaQUKH JIUHEUHON PYHKIUU, KBAAPATUYHON (PYHKLIUH, CTENIEHHOM
(YHKLIMH C LETbIM IMOKa3aTeIeM.

Ucnonb3oBath rpaguku QyHKIMMA IS KCCIIEIOBAHUS POILIECCOB U 3aBUCUMOCTEN Mpu
pEeIIeHNH 3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB U peasibHOM KU3HH; BbIpaxaTbh (GopMysiaMu
3aBUCUMOCTH MEX]ly BEJIMYUHAMH.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

OnepupoBarh NOHATUSIMH: MOCIIEIOBATEIBHOCTD, apu(MeTHUECKasi U TEOMETpUYECKast
IIPOTPECCUH.

OnepupoBaTh MOHATHUSMHU: OECKOHEUHO YyObIBarolasi reoMeTpUyecKas Iporpeccus,
cymma 0€CKOHEUHO YOBIBaIOIIEH T€OMETPUIECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOMCTBA NMOCIENOBATENBHOCTEN U MPOTPECCUM ISl PELIEHUS PEAIbHBIX
3a/1a4 IPHUKJIAJHOIO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBarh MOHATUAMH: MHOXKECTBO, ONEpally HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONHMCAHHUS  PealbHBIX
MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYeOHBIX MPEAMETOB.

OnepupoBath NOHATUAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KUIIACC



Yuciaa 1 BIYUCTCHUA

OneprpoBaTh NOHATHUSMU: HATYypaJIbHOE, LEI0E€ YHUCIO; HCIOJIb30BaTh MPU3HAKU
JETUMOCTH LEJIBIX YUCE, PA3JI0KEHUE YUCIIA Ha IPOCTHIE MHOKUTEIN ISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATHIMHU: JIOTAPU(PM UUCIA, AECITUYHBIC U HATYPaJIbHBIC JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHM [JIsi TpeoOpa3oBaHUs BBIPAXKEHUH; ONEpUPOBATh
MOHATHUSIMU: I[IOKA3aTEJIbHOE YPABHEHME W HEPABEHCTBO; peElIaTh OCHOBHBIC THIIBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BoinonaaTe npeoOpa3oBaHusl BBIPAKEHHM, colepiKallux JOTapudMbl; ONepupoBaTh
MNOHATUSMU: JIOTApU(PMHUYECKOE YpAaBHEHHE U HEPABEHCTBO;, pEIIaTb OCHOBHBIC THUIIbI
norapu(MUYECKUX YpaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUAMU: CUCTEMA JINHEMHBIX YPABHEHUH U €€ PEIICHUE; UCIIOIb30BaTh
CUCTEMY JIMHEUHBIX YPAaBHEHUN JUUIA PELICHUS IPAKTUYECKUX 3a1a4.

Haxoaute pemienus NpoCTEeNINX CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPaBHEHUN
Y HEPABEHCTB.

MopenupoBaTh peajlbHbIE CUTYallMM Ha SI3bIKE€ anreOpbl, COCTABISATH BbIPAXKECHMS,
YPaBHEHMS, HEPABEHCTBA M CUCTEMBI I10 YCIOBHIO 3aa4H, UCCIEA0BATH IIOCTPOEHHBIE MOJETN
C MCIIOJIb30BAaHHUEM allapara aiareopsl.

DOyHKUUM U TpaduKku

OnepupoBarh MNOHATUSIMH: MEPUOIMYECKas (PYHKUHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMH, TOYKK SKCTpeMyMa (DYHKIHMH, HAanOOoJIbIlIee U HAMMEHbIIee 3HaYeHUs1 (QYHKIIMKU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIe10BaHus QYHKIMH, 3aJaHHOM rpapuKoMm.

OnepupoBaTh MOHATHAMH: TIpa@UKu  MOKa3aTelbHOM, Jjorapudmuyueckol u
TPUTOHOMETPUUECKUX (PYyHKUMH; H300pakaTb HMX Ha KOOPAMHATHON IIJIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxath Ha KOOPAMHATHOM IUIOCKOCTH TpauKH JIMHEWHBIX YpaBHEHUH U
MCIIOJIb30BaTh UX IS PEIICHUs CUCTEMBI JIMHEHHBIX YPABHEHUN.

Ucnionb3oBath rpaduku QyHKIMN JUIsT UCCIEIOBAHMS MIPOILIECCOB M 3aBUCUMOCTEN U3
OPYrUX y4eOHBIX TUCUHUILIUH.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

OnepupoBarh MOHATUSIMHU: HENpepbIBHAs  (YHKLUMS; TPOU3BOAHAS  (YHKIUU;
MCIIOJIH30BaTh TEOMETPUICCKUN 1 (PU3UIECKUIN CMBICI TTPOU3BOIHOM TSl pEIICHUS 3a/1a4.

HaxoauTh npou3BOAHbBIE IEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MPOU3BEJEHUS, HACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MNPOU3BOJHYIO JUIsl HMCCleNOBaHUS (YHKUMA HA MOHOTOHHOCTH H
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcenonb30BaTh NTPOU3BOIHYIO U1 HAXOKIECHHS HAWIIYYIIETO PEIICHUS B IPUKIIAIHBIX, B
TOM YHUCJIE COLIUATIbHO-O)KOHOMUYECKHUX, 3a7a4ax.

OnepupoBarh MOHATUSAMU: TIEPBOOOPA3HAS U MHTErPAJ; MIOHUMATh T€OMETPUUYECKUI U
(bu3nYecKuil CMBICI UHTErpaa.



HaxoauTs nepBooOpa3HbIe 2IeMEHTAPHBIX (DYHKITUH; BBIYUCIIATH HHTETPaJ 1o (hopMyIie
Hrrorona—Jleiibuumna.

Periath mpuKiaaHble 3aa41, B TOM YUCIIE COMUAIbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTEMAaTHYECKOI'0 aHaJIn3a.



IIpoBepsiemble TpeOOBaAHUS K pe3y/JbTaTaM OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbl
no aaredpe (10 kiaacc)

Kon IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHNUSI OCHOBHOM
NpoBepsieMoro | 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEro 0o1ero 0opa3oBaHus
pe3yJbTara
1 Yucna u evluucnenus
OnepupoBaTh NOHATUSAMU: PAllMOHAILHOE U JEHCTBUTEIIBHOE YHCIIO,
11 OOBIKHOBEHHAS U ICCATHYHAS IPOOb, IPOIICHTHI
BoimonsaTe apupMeTHuecKre onepanuy ¢ palMoHaIbHBIMU U J€HCTBUTEILHBIMU
12 YHCIaMU
BoimonsaTe npubamkEHHbIC BEIYUCICHHS, UCTIONb3YS MPAaBUJIa OKPYTJICHUS, JIEIaTh
13 HOPUKUIKY U OLEHKY pe3ysibTaTa BIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTEIIEHb C IIEJIBIM MI0Ka3aTeNleM, cTaHAapTHas popma
3aIMCH JISHCTBUTENBHOTO YHCIIa, KOPEHb HATYPAIBHOM CTETICHH; HCIIOJIb30BATh
1.4 HOIXOAALIYI0 (POPMY 3aIIUCH JICHCTBUTENBHBIX YUCEN JUIsl peIeHHs] TPAKTHYECKUX
3ajlay M MpeJICTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCHHYC ¥ TAHT€HC IPOU3BOJIBHOTO YTJIa;
1.5 UCII0JIb30BaTh 3alMCh IPOM3BOJIBLHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE
byHKUIUM
2 Ypasuenus u nepagencmea
OnepupoBaTh MOHATUSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 panmoHaIbHOE, HPPAIMOHANIBHOE ypaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUECKOE
ypaBHEHHE
BeinonssATe npeoOpa3oBaHysi TPUTOHOMETPUUYECKUX BBIPAKEHHUH U periaTh
2.2 TPUTOHOMETPHUYECKUE YPAaBHEHHSI
BeinonusaTe npeoOpa3oBaHusl LENbIX, PAllHOHAIBHBIX U UPPallMOHATBHBIX
2.3 BBIPKEHUI U peraTh OCHOBHBIE THITBI IIEJTBIX, PAIIMOHAIBLHBIX U HPPALMOHATBHBIX
YpaBHEHMI U HEPABEHCTB
[TpuMeHSTh ypaBHEHHS U HEPABEHCTBA JIJISl PEIICHUS] MAaTEMAaTHIECKHX 3a/1a4 U
24 3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U peabHOMN JKU3HU
MonennpoBaTh pealibHbIe CUTYalluy Ha SI3BIKE alTreOphl, COCTABIIATH BBIPAKEHHUS,
2.5 ypaBHEHMsI, HEPAaBEHCTBA MO YCIOBHUIO 33J]auy, UCCIIE0BATh IIOCTPOSHHBIE MOJIEITU
C MCITOJIb30BAaHHUEM arlapara anreopbl
3 Dyukyuu u cpaguxu
OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3aJaHusI (PYHKIHH, 00JIACTh
3.1 orpezeNieHUs] U MHOXECTBO 3HaYeHUI pyHKIMHU, TpaduK QyHKINU, B3AUMHO
oOpaTHble PYHKIINH
OnepupoBaTh MOHATUAMH: YETHOCTh U HEUYETHOCTD (DYHKIIMU, HYNIU (QYHKIINH,
3.2 POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMNA 11 pelIeHus: ypaBHEHUH




CtpouTth u uuTaTh rpadK JUHEHHON (DYHKIIMH, KBAIPATHYHON ()YHKIIHH,
34 CTENEHHON (YHKIIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBate rpaduku GyHKIMNA A1 HCCIEIOBaHUS IPOLIECCOB U 3aBUCUMOCTEN
35 IIPY PELICHUH 3a/1a4 U3 IPYTUX y4eOHbIX IPEAMETOB U PealbHOM KU3HU, BEIPAXKATh
dopMynaMu 3aBUCIMOCTH MEX]Ty BETHUYMHAMU
4 Hauana mamemamuueckozo ananusa
11 OnepupoBaTh NOHATUAMH: IOCJIEAO0BATEILHOCTD, apu(pMeTHIecKas U
' reoMeTpHuuecKas porpeccun
42 OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs TEOMETPHUECKas IIPOTPECCHs,
' cyMMa 0E€CKOHEYHO YOBbIBAIOLIEH reOMETPUUECKON TPOrpeccun
4.3 3aaBaTh 0CIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCO0AMU
a4 Hcnonp30BaTh CBOMCTBA — IOCIEN0BATENIBHOCTEN U IPOrPECCUI IS PEILECHUS
' peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
IIpoBepsieMblie 3JjieMeHTHI coaeprkaHus 1o aaredpe (10 kiacc)
Kon
NpoBepsieMOro IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
pe3yJbTara
1 Yucna u eviuucnenusn
Parnmonanbhble unciaa. OObBIKHOBEHHBIE U IECSTUYHbBIE JPOOU, TIPOLIEHTHI,
OecKOHEUYHbIE IEpUOANYECKUE ApoOu. ApudMeTHuuecKue  Omepanuu ¢
1.1 panMoHaIbHBIMU YUCIIAMH, TPE0OpPa30BaHuUs YNUCIOBBIX BhIpaxkeHUH. [Ipumenenue
Npo0eil 1 MPOLEHTOB JUIsl PeIIeHUs] MPUKIIAIHBIX 3a7a4 U3 Pa3IMYHBIX OoTpacieit
3HaHUH U PEaJbHOM KU3HU
JelictBuTenbHbIC Ynca. PalimoHanbHbIE U MppalMOHAIbHBIEC YUCTIA.
1.2 Apudmernueckue onepanum ¢ AeUCTBUTEIbHBIME YicaamMu. [Ipubnmxénnbie
BBIUHCIICHUS], IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenens ¢ nenbM nokasareneM. CranaapTHas Gopma 3anucu AeHCTBUTEIBHOTO
13 yucina. Mcnonb3zoBaHue noaxoasel GopMsl 3aucy JeMCTBUTEIbHBIX YHCEN JUIS
pelIeHns PAaKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX
Apudmernueckuit KOpEHb HAaTypaJbHOM CTENeHU. [[efcTBus C
14 apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEeHU
CuHyc, KOCUHYC U TaHT€HC YHCIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC,
1.5 apKTaHI€HC YHCIOBOIO apryMeHTa
2 Ypaeénenus u nepasencmea
2.1 ToxaecTBa U TOXKIECTBEHHBIE TIPe0Opa3OBaHUS
[IpeobGpazoBanme TPUTOHOMETPHUIECKUX BhIpakeHH. (OCHOBHBIE
2.2 TPUTOHOMETpHUECKUE (POpMyIIbI




23 YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTon
' UHTEPBAIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB
2.5 Pemienue uppanuoHanbHbIX YpaBHEHUIH U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI
IIpuMeHeHMe ypaBHEHUH 1 HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKUX 3ajiad U
2.7 3aJa4 U3 pa3IMUHBIX 00JacTel HAYKU U peabHOW )KU3HU
3 Dyukyuu u zpaguku
Oynkius, cnocoosl 3ananus Gpyaknun. I'paduk Gynkuum. Bzanmuo oOpatHbie
31 byHKIIUN
32 OO6nactb ornpeeneHuss 1 MHOXKecTBO 3HaueHui pynkuuu. Hynu ¢pyHkuuu.
' [TpomMexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
Crenennast GyHKIUS C HATYPaJIbHBIM H LENbIM MOoKa3aTeneM. E€ cBoiicTBa
3.3 o .
rpaduk. CoiicTBa 1 rpadyK KOpHS 7-Oi CTENEHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIIHI
' YHUCJIOBOTO apryMeHTa
4 Hauana mamemamuueckoz2o ananusa
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [1OCIIE0BATEIbHOCTEH. MOHOTOHHBIE
4.1 [10CJIe10BaTEIbHOCTH
Apudmernueckas u reomeTpudeckas nporpeccuu. beckoneuHo yOpiBaromas
reomeTpuueckas nporpeccusi. CymMmma 6€CKOHEYHO yOBIBAIOIIEH reOMETpUIEeCKOM
4.2 nporpeccun. @opmyia ca0KHBIX IPOLEHTOB. Mcnonp30BaHne NpOrpeccuu
JUIS pellieHus] peajbHBIX 3a7au IPUKIIaJHOTO XapaKTepa
IIpoBepsieMble TPeOOBaAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
oOpa3oBaresibHOM MporpamMmmsbl o ajareope (11 kiacc)
Kon
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUS
poBep OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl CpeHero 0011ero 00pa3oBaHusA
pe3yJabTara
1 Yucna u éviuucnenusn
OnepupoBaTh MOHATUAMH: HATYpaJbHOE, IEJI0€ YUCII0; UCIIOIB30BaTh MPU3HAKU
11 JEIMMOCTH LIETBIX YHCEI, PA3JI0KEHUE YUCIIa HA IPOCTHIE MHOKUTENHN JUIS
pelieHus 3aaau
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0OKA3aTEIEM
13 OnepupoBaTh NOHATUAMU: JIOTapuM Yucia, JECITUUHbIE U HATypaJibHbIE
' JorapupMbl
2 Ypaeuenus u nepagencmea




2.1

[IpuMeHATh CBOMCTBA CTETICHH JIJIsl TPe0oOpa30BaHMsl BRIPAKEHUN, OTIEPHUPOBATH
MOHATHUAMU: MMOKA3ATCIIBHOC YPABHCHUC U HCPABCHCTBO,; PCIIATh OCHOBHBIC
TUIIBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB

2.2

BrimonsaTe npeoOpa3oBaHus BRIPAKEHUN, COACPIKAIINX JIOTapu(MBI;
OIIEpPUPOBATH MOHATHAMU: JIOTapU(PMUUIECKOe YPABHEHUE U HEPABEHCTBO;
pemaTb OCHOBHBIC THIIBI JOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

HaXOI[I/ITB PEIICHHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUYCCKHUX HECPABCHCTB

2.4

OnepupoBaTh NOHATHUSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUH U €€ pellleHue;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH 711 pelIeHHs TPaKTUUECKUX
3a1a4y

2.5

Haxonuth penieHust IpoCTEUIINX CUCTEM U COBOKYITHOCTEN paliuOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MopenupoBarh peaibHbIE CUTYalllU Ha SI3bIKE alreOphl,

COCTAaBJIATH BBIPAXKCHUA, YPABHCHU A, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHUIO
3a/1a4M, UCCIIEA0BATh TIOCTPOSHHBIE MOJIEIH C MCIIOIb30BaHNEM amapara
anreOpbl

Dyuxyuu u cpaguru

3.1

OnepupoBaTh MOHATUSAMH:  TEPUOTUYECKAsT PYHKIHUS,

MPOMEKYTKH MOHOTOHHOCTH (YHKITMH, TOUKH SKCTpeMyMa (YHKIUH,
HanOoJIpIIIee M HANMEHbIIIee 3HAYCHUS (PYHKIIUU HAa IPOMEKYTKE;
WCIIOJIb30BATh UX YISl KCCIIEIOBaHMS (DYHKIIMH, 3aJaHHOU rpadrkom

3.2

OnepupoBath NOHATUAME: TpadUKU MOKA3aTENbHOM, Torapu(MUIEeCKOl 1
TPUTOHOMETPHUYECKUX (PYHKIUH; H300paxaTh X HA KOOPAMHATHON TIOCKOCTH
Y UCIIOJIb30BATh ISl pELICHUS] YPAaBHEHUI U HEPABEHCTB

3.3

N300paxarh Ha KOOPJUHATHOMN MJIOCKOCTU I'paUKH JIMHEHHBIX YPaBHEHUN U
UCIIOJIB30BATh UX IS PEILIECHNS CUCTEMBI IMHEUHBIX YPaBHEHUU

3.4

Hcnonb3oBate rpaduky GyHKIMNA I MCCIeI0BaHUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YU€OHBIX AUCLUILIINH

Hauana mamemamuueckozo ananusza

4.1

OnepupoBaTb MOHATUSAMHU:  HeNpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NUECKHUI CMBICIT
IIPOU3BOJHOMN JUIS peLeHUs 3a1a4

4.2

HaxoauThs npon3BoaHbIE 3JIEMEHTAPHBIX (QYHKIIUH, BHIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BE/IEHUS, YACTHOTO (DYHKIIMHA

4.3

Hcnonb30BaTh NPOU3BOJHYIO ISl UCCIIEOBaHUS (DYHKIIMM Ha MOHOTOHHOCTb
¥ OKCTPEMYMBI, IPAMEHSTh Pe3yJIbTaThl HCCIIEJOBAHNUS K TOCTPOCHHIO
rpaduKoB

4.4

Hcnons30BaTh IMPOU3BOAHYIO UL HAXOXKACHHU A HAUTTYYIICTO PCIICHU B
IMPUKJIAAHBIX, B TOM YHCJIC COONNAJIBHO-OKOHOMUYCCKHX, 3aaa4ax

4.5

OnepupoBaTh MOHATUSAMU: TIepBOOOpa3Hasi U UHTErpajl; IOHUMATh
reoMeTpUYeCcKuil U (PU3NYECKHl CMBICIT HHTETpaja

4.6

Haxonutes nepBooOpa3Hbie dieMEeHTapHbBIX (DYHKIINIA, BEIUUCISITH UHTETPal 10
dbopmyne HrertotoHa - JleitOauia

4.7

PemaTh mpukiIagHbIe 332491, B TOM YHCIIE COIIMAITBHO-IKOHOMUYECKOTO U
(u3ndecKoro xapakrepa, CpeJiIcCTBAMU MAaTEMaTHUECKOTO aHAIIN3a




IIpoBepsiembie 3s1emMeHTHI cogepskanus (11 kiaacc)

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Yucna u evluucnenus
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
1.2 Crenenb ¢ palMoHAIbHBIM MTOKa3aTeneM. CBOICTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuynble U HATYpAJIbHBIC JTOTapHUPMBI
2 Ypaeuenus u nepagencmea
21 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALIMX JIOTapU(PMBI
22 [TpeoOpa3oBaHue BbIpaXKEHUM, COAEPIKAIINUX CTENIEHH C pallMOHAJIbHBIM
' HoKazaTeeM
2.3 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEeHUH. Perienne npukiagHbIX 3a4a4 ¢ MOMOIIbIO
' CHUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPAaBHEHUN M HEPABEHCTB
[IpumeneHne ypaBHEeHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMATUIECKUX
2.8 3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U pealbHOU )KU3HU
3 Dyukyuu u zpaguxu
Oyukuus. [lepuoauueckue pynkuuu. IlpomexxyTku MOHOTOHHOCTH
3.1 ¢ynknnu. MakcuMyMbl 1 MUHUMYMBI pyHKITMH. Hanbornbiee 1 HanMeHblee
3HaYeHHne PYHKINU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKH
3.3 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku
Hcnonb3oBanue rpadukoB GYHKINN 171 pellieHHs] ypaBHEHUH U JTMHEHHBIX
3.4 cucTeM
Hcnonb3oBanue rpadukoB GyHKIUN A5 UCCIIE0BAHUS MPOLIECCOB U
35 3aBHCUMOCTEH, KOTOPbIE BOZHUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYrHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU
4 Hauana mamemamuueckozo ananusa
4.1 HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB ISl PELICHUs] HEPAaBEHCTB
[TpowsBoanas pynkumu. ['eomerpuuecknii 1 PU3NIECKUN CMBICTT
4.2 MIPOU3BOAHOM
43 [IpousBosaHbIe n1eMeHTapHBIX QYyHKIUNA. DOpMYIBl HAXOXKACHUS
' MPOM3BOIHON CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKIIUI




[IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (YHKIIUNA HA MOHOTOHHOCTD U
4.4 sKcTpeMyMbl. HaxoxaeHne HanboIbIlero 1 HANMEHBIIETO 3HAYCHHS
(GyHKIUHU HAa OTpe3Ke

IIpuMeHeHne MPOU3BOJHON JIUI HAXOXKICHUS HAWITYYIIETO PEIICHUs B

4.5 NPUKIIAJIHBIX 33/1a4ax, U1 OTPEIEICHUsI CKOPOCTH MPOLecca, 3aAaHHOTO
dbopmysoi uin rpaguKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

WHuTerpai, ero reoMeTpuyeckuii 1 pusnyueckuii cMpici. Berancinenue

4.7 uHTerpana mo ¢gopmyie Herorona - JleliOnuna

IIpoBepsiembie Ha EI'D mo MmatemaTnke TpeOGOBaHNs K pe3yJibTaTaM OCBOECHHUSA
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbI CpeIHEero o01ero 00pa3oBaHusA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA

1 Biranenne Meronamu 10Ka3aTenbCTB, AITOPUTMAMU PEIIEHU 3a1a4; YMEHUE
(GbopMyIHpoOBaTh U ONEPUPOBATH MOHATUAMU: OMPE/IEIICHNE, aKCHOMa, TeOpeMa, CIIe/ICTBHUE,
CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIE (JOPMYITUPOBKH; MPUMEHSTH UX;
yMeHue GopMynupoBaTh 0OpaTHOE U MTPOTUBOIOIOKHOE YTBEPKACHHUE, IPUBOJUTH PUMEPHI
Y KOHTPIPUMEPHI, UCII0JIB30BAaTh METO/I MATEMATUUYE€CKOW MHIYKLIMH; TPOBOJUTH
JI0Ka3aTelIbHbIE PACCYXKICHUS MIPU PELICHUH 3a/1a4, OLIEHUBATh JIOTHYECKYIO TPaBUIbHOCTh
pacCyXJIeHHI; YMEHHE OIIEPUPOBATH IMIOHATHIMH: MHOKECTBO, ITIOJAMHOKECTBO, OIEPALINU
HaJl MHO’)KECTBAMH; YMEHHUE UCII0JIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAaHUS PEATBHBIX MPOLECCOB U SIBJICHUM U IIPU PELICHUH 33]1a4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKII,
rpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBAThH rpadbl pa3IMYHBIMU CIIOCOOAMH;
WCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

2 YMeHnue oneprupoBaTh NOHATUSAMU: HATYPAJIbHOE YUCIIO, LIEJI0€ YUCIIO, CTENEHD C LIEIbIM
IIOKa3aTeseM, KOpeHb HaTypaJbHOM CTENEHHU, CTENIEHb ¢ PALIMOHAJIBHBIM I10KA3aTeNIeM, CTEIIEHb
C JIeHCTBUTEIBHBIM IIOKa3aTeNIeM, JIOTapu(M Yncia, CHHYC, KOCUHYC U TAHT€HC IPOU3BOIBHOIO
YHClla, OCTATOK 110 MOJYJIIO, PallMOHAIBHOE YKCII0, UPPAlMOHAIbHOE YHCII0, MHOYKECTBA

HaTypaJIbHBIX, LEJbIX, PALIMOHAIBHBIX, JEMCTBUTEIbHBIX UNCEN; YMEHHE UCII0JIb30BAaTh
MPU3HAKU AETUMOCTH, HAUMEHbIINN OOIIHI eNUTeNb U HauMEeHbIIee 0011ee KpaTHOE,
anropuT™ EBKiMaa npu pereHnu 3a/1a4; 3HaKOMCTBO € Pa3JIMYHBIMU MO3UIUOHHBIMU
CUCTEeMaMHU CUHMCIIEHUS; YMEHHE BHITIONHAThH BHIUYUCIICHNE 3HAYCHHUH U TpeoOpazoBaHus
BBIpKEHUI CO cTeNeHsaMH U Jiorapupmamu, IpeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX
BBIpa)KEHUI; yMEHHE ONEePUPOBAThH MOHATHIMHU: MOCIEIOBATENIBHOCTD, apuMeTHUECKast
Iporpeccusi, reoMeTpruuecKast mporpeccus, 0eCKOHEUHO yObIBaroasi FeOMeTpuyecKas
MPOrpeccusi; yMEHUE 3a1aBaTh MOCIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyIT; yMEHHE ONIEpUPOBATH MOHITUSIMH: KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE
YHCclia, MOJYJb U apTYMEHT KOMIUIEKCHOTO YKciia, popma 3anicH KOMITJIEKCHBIX YHCeN
(reoMeTpuyeckasi, TPUTOHOMETpUYECcKas U ajaredpandeckas); yMeTb MPOU3BOINUTh
apudmeTHuecKre AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH; IIPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT;, ONIEPUPOBATH MOHATHAMU: MaTpHuIla 2X2 u 3X3, onpeAeTuTe b MaTPHIIHI,
TEOMETPUYECKHUNA CMBICIT OTIPEAETUTEIS




YMeHue onepupoBaTh MOHATUSAMU: pallMOHAIIbHBIE, HPPALlMOHATIbHBIE, TTOKa3aTelIbHbIE,
CTETICHHBIE, TOTapU(PMUIECKHIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;
YMEHHE OTIEPUPOBATH MOHATUSAMU: TOXKIECTBO, TOXKIECTBEHHOE MTPeOOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U
CHCTEM; YMEHHUE PelllaTh YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI C TTIOMOIIBIO PA3JIMUHBIX IPUEMOB;
pelaTh ypaBHEHUs, HGPABEHCTBA M CUCTEMBI C TapaMEeTPOM; IPUMEHSITh YPaBHEHHUS,
HEPAaBEHCTBA, UX CUCTEMBI Ul PEIICHUsI MaTeMaTUUECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX
obJyacTell HAyKH U PeaIbHON KU3HU

VYMeHHe onepupoBaTh MOHIATUAME: QYHKIHS, YETHOCTD (DYHKIMH, TIEPUOTUYHOCTD (PYHKIINH,
OTPaHMYECHHOCTHh (PYHKIINU, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM (YHKIIMH, HAUOOJIbILICE U
HaMMEHbIIIee 3HAaYeHUs! PYHKIIUN Ha IPOMEXKYTKE, HeIIpepbIBHAS (PYHKILIUS, ACUMITOTHI Tpaduka
¢yHKUIMY, IepBast ¥ BTOpast MPOU3BOIHAS (PYHKIINHU, TEOMETPUICCKUN U (PU3MUECKHII CMBICT
POM3BOIHOM, IEPBOOOpa3Has, ONPeACIEHHBI HHTETPAT, YMEHUE HAXOIUTh ACUMIITOTHI
rpaduka GyHKINU; YMEHHE BEIYUCISATH MPOU3BOAHbBIE CYyMMBI, IPOM3BEACHUS, YACTHOTO U
KOMITO3ULIMH (DYHKLINI, HAXOUTh YpaBHEHUE KacaTeIbHOM K rpaguKy QyHKIMU; yMEHUE
HaXOJUTh MIPOU3BOTHBIC HIEMEHTAPHBIX (DYHKIUIT; yMEHHE HCIIOIb30BATh TPOU3BOJHYIO IS
ucciae0BaHus QYHKIMA, HAXOAUTh HAaNOOJbIINE U HAUMEHBINE 3HAYCHHsI (DYHKIUIT; CTPOUTH
rpaKu MHOTOWICHOB C UCIIOJIb30BAHUEM aNllapaTa MaTeMaTH4eCcKOro aHaIn3a; MIPUMEHSTh
MIPOM3BOJIHYIO ISl HAXOXKACHUS HAMITYUIIIETO PEIICHUS B TIPUKIIATHBIX, B TOM YHCIIE COITUAIEHO-
HYKOHOMHYECKUX U (PH3MUECKUX 3ajadax; HaXOJUTh IUIOUIaIU 1 00BEMBI QUTYp C TOMOIIBIO
MHTETpaa; MPUBOAUTH MPUMEPHI MATEMATHUECKOTO MOJICIUPOBAHUS C TOMOIIBIO

Qg depeHIraIbHbIX ypaBHEHUN

YMeHue ornepupoBath NOHATHIMHU: TpaduK GyHKINUN, 0OpaTHAS
(byHKLUSA, KOMIIO3UIMS (PYHKIMHN, TMHEeHHas GyHKLUsA, KBaApaTUYHast QyHKIMS, palliOHaIbHas
byHKLu, cTeneHHass  (PyHKIUs, TPUTOHOMETpHUUYEeCcKHe (PYHKIMH, OOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIMH, TIOKa3aTenbHas U JorapupmMuueckas yHKLIUU; YMEHHUE
CTPOUTH TpapUKH U3YYEHHBIX (DYHKIUH, BBINOIHATE peoOpa3oBaHus rpaduKoB (PyHKIIHIH,
UCTIOJIB30BaTh TPa(UKH IJIs1 U3yUSHHS MTPOIIECCOB M 3aBUCUMOCTEH, TIPY PEIICHUH 33/1a4 U3
JpYruX y4eOHBIX MPEAMETOB U 3ajay U3 peallbHOW )KU3HU; BBIpAXKaTh POpPMyJIaMu 3aBUCHMOCTH
MEX/y BEIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpadku QyHKIHIA JJ1s1 pEelIeHUs] ypaBHEHUH,
HEPaBEHCTB U 33J1a4 C TapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOHN IIOCKOCTH MHOYKECTBA
pELICHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue peate TEKCTOBBIE 337a4 pa3HbIX TUIIOB (B TOM YHCIIE HA IPOILIEHTHI, J0JIM U YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 33/1a4M U3 00JIaCTH YIpaBICHUS
JMYHBIMHU U CEMEHHBIMU (DHAHCAMU); COCTABIIATH BHIPAKEHUS, YpaBHEHMUS,

HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33]1a4M, UCCIIEI0BATh IIOIy4YC€HHOE PELICHUE U
OILICHUBATh MPaBAONOI00HOCTh PE3YyIbTaTOB; YMEHHE MOJIEIUPOBATh pealbHbIe CUTYAl[UU Ha
A3bIKE MaTEMaTHKHU; COCTABIISATh BbIPAXKEHUSI, ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3a]1a4H, MCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C CIOJIB30BAHKUEM arllapara ajareopsl,
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3ynbTaTa




YMeHue onepupoBaTh NOHATUSAMU: CpeaHee apupMeTHIecKoe, Meiuana, HauOobliee 1
HaMMEHbIIIee 3HAUCHUS, pa3Max, TUCIepCHsl, CTAaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HaboPa;
YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh HH(OPMAIIHIO, TPECTABICHHYIO B Ta0IUIaX, HA
nuarpaMmax, rpadukax, OTpa)aromlyto CBOMCTBA pealbHbBIX IPOIIECCOB U SBICHUH;
NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO TAOJIUI] M IMarpaMM; UCCIEI0BATh CTATUCTHYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduuecKux

METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpauecKH UCCiIeI0BaTh COBMECTHBIE HAOIIOACHHUS C
MIOMOILBIO AMarpaMM PacCeUBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh NOHATHIMU: CIyYaiHBIN ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTD
CJIy4aifHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOATHOCTD C HCIIOIB30BAHUEM IpahuyecKux
METO/I0B; IPUMEHSTH (HOPMYJIBI CIIOKEHUS U YMHOXKEHUS BEpOATHOCTEH, (hopMyITy OTHOM
BEPOSTHOCTH, opMyiny bepHyiuin, komOuHaTOpHbIe (GaKThl U POPMYJIbI; OLIECHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITHI; yMEHHE ONIEpUPOBATh MOHATUAMU:  CllydaiiHas BEIMUYMHA,
pacrpezesieHue BEpOsSATHOCTEN, MaTEMATUYECKOE 0XKUIaHUE, IUCIIEPCHUS U CTaHAAPTHOE
OTKJIOHEHUE CITy4ailHOW BEIUYHMHBI, QYHKIMM pacipeaesie s U INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEeJIbHOIO ¥ HOPMAJIBHOT'O PACIPEACIICHAN; YMEHUE UCIIONIb30BAaTh CBOMCTBA U3YYEHHBIX
pacnpeneseHnii AJis peleHus 3aa4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BbIOOPOYHBIX UCCIIEI0BAaHUIN; YMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONIEPUPOBATDH MTOHATHSIMU: COUETAHUE,
NEPECTaHOBKA, YUCIIO COUYETAHUH, YUCIIO MEPECTAaHOBOK; OMHOM HbIOTOHA; yMEHHE TPUMEHS T
KOMOMHATOPHBIE (DaKThl U PACCYXIEHUS JUIsl PELLICHUs 3a/]1a4; OLIEHUBATh BEPOATHOCTH

peabHBIX COOBITHI; COCTABIATh BEPOSATHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATD
IIOJIy4YEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh NOHATHAMU: TOYKA, PAMAst, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, 1YY,
BEJIMYMHA YIJIa, INIOCKUN YTOJ1, IBYIPAHHBINA YTOJI, TPEXTPAHHBIN YIroJl, CKPELIMBAIOIIHAECS
IPsIMBIE, ITAPAJUIEIBHOCTD U NEPIECHAUKYIIPHOCTD IPSMBIX U IIJIOCKOCTEH, YTOI MEXKIY
MPSAMBIMH, YTOJI MEXAY IMPSAMOH U IUIOCKOCTBIO, YIOJI MEXAY IIJIOCKOCTSIMU, PACCTOSHUE OT
TOYKH J0 IJIOCKOCTH, PACCTOSTHUE MEXY MPSAMBIMU, PACCTOSHUE MEKY IUNIOCKOCTAMU; YMEHHE
UCIIOJIb30BaTh MPH PEIIEHUH 33]1a4 U3yYeHHbIE (DAKThI U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOILIET0 MUPA; CTPOUTH MAaTEMATUYECKUE MOJIEIIN C
ITOMOIIBI0 TEOMETPUYECKUX TTOHATUI U BEJIMYNH, PEIIATh CBSA3AHHBIC C HUMU ITPAKTHYECKUE
3a1a4u

10

YMeHue onepupoBaTh MOHATUAMU: TUIOMAAb (GUTYPBI, 00bEM (UTYPbI, MHOTOTPaHHHUK,
NPaBUJIbHBIN MHOTOTPAaHHUK, CEYEHNE MHOTOTpaHHUKa, Ky0, apasuienenunes, npu3ma,
nupamuia, Gurypa u NOBEpXHOCTh BpalleHUs, IMIUHIP, KOHYC, ap, chepa, miomaab chepsl,
IUIOMIA/1b TOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA, IUIUHAPA, 00bEM KyOa, MPsSMOYTOJIbHOTO
napajuiesienune1a, TMpaMubl, IPU3Mbl, HUJIMHAPA, KOHYCA, 1apa, pa3BEPTKA MOBEPXHOCTH,
CEYeHHUs KOHYyCa U IWINHJPA, TapajuleIbHble OCU WM OCHOBAHMIO, CEYEHHE 1Iapa, TIOCKOCTb,
Kacaromasicsi cepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTh CEYEeHHE MHOTOI'paHHUKA,
n300pakaThb MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH BpAIIEHUS, UX CEYCHHUS, B TOM YHCIIE C
MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOWCTBA FT€OMETPUUECKUX (PUryp,
CaMOCTOSITENIbHO (hOPMYITUPOBATh OIpPEIEIICHUS U3Yy4aeMbIX (QUTyp, BBIIBUTATh THIIOTE3HI O
CBOWCTBaX M MPU3HAKaX F€OMETPUUECKUX (PUTYpP, 0OOCHOBHIBATH UM ONPOBEPraTh UX; YMEHHE
MPOBOAMTH KJacCU(PUKAIMIO GUTYD MO pa3TUYHBIM PU3HAKAM, BBITIOJIHATH HEOOXOUMbIE
JOTIOTHUTEIIbHbIE TOCTPOCHHUS




11

YMeHue oneprupoBaTh HOHATHSME: JBIKCHNE B IPOCTPAHCTBE, NMapajlIeIbHBII epeHoc,
CUMMETpPHUS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue 1moaoous, mogooHbIe
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U TOJJOOHBIE (PUTYPHI, B TOM YHUCIIE B IPUPO/IE,
UCKYCCTBE, apXUTEKTYPE; UCTIOIH30BATh T€OMETPUYECKIE OTHOIICHHS TP PELICHUH 3a71ay;
HAXOJUTh T€OMETPUYECKHUE BEIIMYMHBI (AJTUHA, IO, TUIOIab, 00BEM) MpH peIICHUH 3a]a4 U3
JPYTUX Y9eOHBIX NIPEIMETOB U U3 PEATbHON JKU3HH; YMEHHE BBIYUCIISATH T€OMETPUIECCKUE
BEJINYMHBI (JUTMHA, YTOJI, IUIOIIA/1b, 00BEM, TIONIAAh MOBEPXHOCTH ), UCTIONb3YS H3yYECHHBIC
(GOpMyIIBI B METOJIBI, B TOM YHCJIE: IIJIOMIAAb TOBEPXHOCTH MIMPAMU/IBL, TIPH3MBI, KOHYCA,
IIJTMHPA, TUT0Iaab cdepbl; 00bEM Kyba, IpSIMOYToIbHOTO MapauIeIenueaa, IMPaMU/IbL,
NPU3MBI, HWINHAPA, KOHYCa, [I1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00BbEMOB MOI00HBIX GUTYD

12

YMeHue oneprupoBaTh MOHITHIMU: TPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP, KOOPIMHATHI
TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA Ha YUCIIO, PA3IIOKCHHE
BEKTOpa 110 0a3ucy, CKaJIIpHOE MPOU3BENICHIE, BEKTOPHOE IIPOU3BEICHUE, YTOI MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBINA U KOOPJMHATHBIA METOJ JJISl pEIICHUS
TreOMETPUYECKUX 3314 U 3a/1a4 JPYTUX Y4eOHbBIX IPEAMETOB

13

YMeHue BbIOMpaTh MOAXOSAIMN METOT AJIs peIIeHUs 3a/1a4l; IOHUMaHHe 3HaYUMOCTH
MaTEeMaTHKHU B U3yYEHUU MPUPOIHBIX U OOLIECTBEHHBIX MIPOLIECCOB U SBJICHUN; yMEHHE
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE, YMEHHUE IPUBOJAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUICKON U MUPOBOW MaT€MAaTHUYECKOW HAyKH

IlepedyeHb 31eMEHTOB co/iep:KaHus, NpoBepsieMbix HA EI'D) mo martemaTuke

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna u eviuucienun

11

HaTypaJ'IBHBIe " LOECJIbIC YHCIa. HpI/IBHaKI/I JACITINMMOCTH LCIIBIX YHUCEI

1.2

Panmonaneubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE APOOH, MPOICHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH

13

Apudmernuecknit KOpeHb HaTypaabHOH cTeneHu. JedcTBus ¢ apupMeTHUEeCKUMHI KOPHIMHU
HaTypaJlbHOI cTeneHn

14

Crernens ¢ 1nensiM nokaszaresneM. CTeneHb ¢ palliOHAIBHBIM IMOKa3aTeNIeM.
CBoiicTBa CTENIEHU

1.5

CuHyc, KOCHHYC ¥ TAaHT€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC,
ApPKTaHT€HC YUCIOBOTO apryMeHTa

1.6

Jlorapudm yucna. JlecaTuuHble 1 HaTypaiabHbIE JOrapu(MbI

1.7

JeiictButenpHbie yncia. ApudmMeTndeckue onepamnnuu ¢ AeHCTBUTEIbHBIMU YHCTAMH.
[TpubnnxEHHBIE BEIYUCIEHUS, TPaBUIa OKPYIJICHHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYKCIICHUN

1.8

[TpeoOpazoBaHue BhIpAKECHHMA

1.9

KommiekcHbie uncia

Ypaeuenu}l U Hepaeencmea




21 [enbie u IpOOHO-pallMOHATbHBIE YPAaBHEHUS

2.2 WppanmonanbHpie ypaBHEHHS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHbIE U JTOTapU(PMUUECKIE YPAaBHEHHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHATBHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zarenbHbIE U JTOTapHPpMHUYECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTesnb MaTpULIbl

3 Dyuxyuu u cpaguru

3.1 Oynkius, cocoosl 3ananus Gpyaxuun. I'paduk Gpynknum. Bzanmuo oOpaTHbie GyHKINH.
Yérubie 1 HeuéTHbIe pyHKIMU. [lepuoanyeckue GyHKIUN

3.2 OO6nacTp omnpeneneHus: 1 MHOXKeCTBO 3HaueHnH pynkiyn. Hymu ¢pynkmmm. [IpomexyTku
3HAaKONOCTOSHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMBbl 1 MUHUMYMBI (yHKIMHA. Hanbompiee 1 HanMeHbIIee 3HaueHue
(GyHKINU Ha TPOMEXKYTKE

3.3 CrenenHast GyHKIIMS ¢ HATypaJIbHBIM U LIeTIbIM MoKa3zaresneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHS H-0il cTeleHn

3.4 Tpuronomerpuueckue QyHKIIUU, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U IrpaduKH

3.6 Touku pazpeiBa. AcuMnToThl rpadukoB GyHKIMA. CBoMCTBa (YHKIINM, HETIPEPHIBHBIX HA
OTpe3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH

3.8 Apudmernueckas u reomeTpuyueckas nmporpeccu. @opmysia ClI0KHBIX MPOLEHTOB

4 Hauana maTremMaTiueckoro aHaimsa

4.1 ITpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKIHIA

4.2 [TpumeHeHre TPOU3BOIHON K UCCIETIOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBI.
HaxoxxaeHne HarnOobIIero ¥ HAMMEHbIIET0 3HaYeHUs (PYHKIIMK Ha OTpe3Ke

4.3 [TepBoobpaznas. MuTerpan

5 MHoskecTBa U JIOTHKa

5.1 MHoOkecTBO, Onepaluy HaJl MHOKecTBaMHU. [{narpamMmmsl Diinepa - Benna

5.2 Jloruka

6 BeposiTHOCTB M cTaTHCTHKA




6.1 OmnucarenbHas CTaTUCTUKA

6.2 BepositHOCTh

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [Ipsimble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tena 1 MOBEPXHOCTH BpalCHUS

7.5 Koopaunats! 1 BEKTOpPBI




TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBO 4acoB
Ne HaumenoBanue pa3jaesioB U TEM IPOrpamMmmabl K()]-[Tpo,r[],[-[],]e
n/n Bceero
padoThI
1 MHoecTBa pallMOHAIBHBIX U JICHCTBUTEIBHBIX YUCEIl. PalinoHanbHbIe YpaBHEHUS U 14 1
HEPaBEHCTBA
2 Oyukuuu U rpaduku. CTeneHs ¢ 1eIbIM MoKa3aTeaeM 6
3 Apudmerndecknii KOpeHb N—oi cTeneHn. VpparmoHaapHbIe ypaBHEHUS M HEPABEHCTBA 18
4 ®opmysbl TpUroHOMETpHUH. TpUrOHOMETPUUECKHUE YPaBHEHUS 22
5 [TocmenoBaTeIbHOCTH U TIPOTPECCHH
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
KosaunyecTBo 4yacos
Ne HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI KounTpoJibHbIie
n/n Bcero
padoThI
1 Crenens ¢ parmoHanbHbIM Noka3ateneM. [lokazarenbHas Gynkuus. [lokazarenpHbie 12 1
ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuueckas ¢pynkuus. Jlorapubpmudecke ypaBHEHHUsI U HEPABEHCTBA 12
3 Tpuronomerpuyeckue GyHKun U ux rpaduxu. TpuroHomeTpuieckre HepaBeHCTBA 9
4 [IpouzBoaHas. [IpumeneHne Mpon3BOIHON 24
5 WHTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 Harypanbnplie u 1ienpie yucia 6
8 [ToBTOpeHME, 06001IeHNE, CUCTEeMaTH3allusl 3SHAHUN 18
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
N KosmnuecTBo yacos
. Tema ypoka Beero KoHTpoJbHbIe
padoTsbI
1 MHoOXxecTBO, orepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—Benna 1
5 Pannonanbuelie yncna. OObIKHOBEHHBIE U AECATUYHBIC APOOU, TPOLIEHTHI, 1
OecKOHEYHBIE IEPUOINUECKHUE JPOOH
3 Apudmerndeckre onepanuy ¢ pauoHaATBHBIMHA YHCIaMHU, TIPEOOPa30BaAHUS 1
YUCIJIOBBIX BBIPAXKEHUU
4 [Ipumenenue npobei 1 NPOLEHTOB JUIsl pEIIEHUs IPUKIAIHBIX 3a7a4 U3 1
Pa3IMYHBIX OTpaciel 3HAaHWI U peaTbHOM JKU3HU
5 [TpumeHnenue apoOeil 1 MPOLIEHTOB ISl PELICHUs IPUKIIAIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTPACIIEH 3HAHUN U PealbHOW KU3HU
HelictBuTenbHbIC Yncia. PalimoHanbHbIE M MppalMOHAJIbHbBIE YUCa
Apudmernueckne onepanum ¢ AeUCTBUTEIbHBIMHI YHCIaMH
3 [IpubnuxEHHBIE BEIYUCIIEHNUS, IPABUIIA OKPYTJICHMS, IPUKUIKA U OLIEHKa 1
pe3yJbTaTa BBIYUCICHUN
9 TosxnmecTBa U TOXKIECTBEHHBIE MPEOOpa30BaHUS 1
10 YpaBHEHME, KOPEHb YPaBHEHHUS 1
11 HepaBeHcTBO, penieHrne HepaBeHCTBa 1
12 Meroa uHTEpBaJIOB 1
13 Pemenne nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB 1
14 KonTtponbHas pabota no Teme "MHOKeCTBa palliOHATIBHBIX U IEHCTBUTEIBHBIX 1 1
yuces. PanroHanbHble ypaBHEHUS M HEPAaBEHCTB"
15 DyHK1UA, criocoObl 3ananus GyHkiuu. BzanmHo oOpatHbie GyHKITUN 1




I'padux pynkunu. O6nacTs onpeaeaeHus 1 MHOXKECTBO 3HAYCHUH (YHKIIUH.

16 Hynu ¢pynxnuu. [TpomexyTku 3HaKOIOCTOSHCTBA 1
17 Yérubie 1 HEUETHBIEC (YHKIIUN 1
18 Crenens ¢ 1ensiM nokaszaresneM. CtangapTHas GopMa 3anucu AeHCTBUTEILHOIO 1
yucia
19 Hcnonp3oBanue noaxosieil GopMbl 3alIHCH ACHCTBUTEIBHBIX YHCEN IS 1
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JAHHBIX
20 CrenenHas (GyHKLHMS C HaTypaJlbHBIM U LIEJIbIM NOKa3aTeneM. EE coiicTa u 1
rpaduk
21 ApudmeTnueckuii KOpeHb HATypaIbHOU CTEICHH 1
22 Apudmernueckuii KOpeHb HATYPATbHON CTENCHH 1
23 CaoiicTBa apu(PMETUYECKOTO KOPHS HATYpaJIbHOM CTETIeHU 1
24 CaolicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEHU 1
25 CoiicTBa apu(MeTHUECKOro KOpHS HaTypalbHOM CTeneHn 1
26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OU CTENEeHU 1
27 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1
28 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OU CTENeHU 1
29 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1
30 JeiicTBus ¢ apupMEeTHISCKUMU KOPHIMH N—O0i CTETIeHN 1
31 Penienune uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1
32 Pemenne uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB 1
33 Pemenne nppanmoHanbHBIX YpaBHEHUH 1 HEPABEHCTB 1
34 Penienue uppanmoHanbHbIX YpaBHEHUI U HEPABEHCTB 1
35 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB 1
36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1
37 CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU 1




KontponbHas padora no teme "ApudmeTndeckuii KOpeHb N—Oi CTEIEHH.

38 UppanuoHanbHbie ypaBHEHUS U HEpaBeHCTBA" L
39 CuHyC, KOCHHYC U TAaHT€HC YHCIIOBOTO apryMEHTa 1
40 CuHyc, KOCHHYC M TAaHT€HC YHCJIOBOTO apryMEeHTa 1
41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apI'yMEHTa 1
42 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOIO apryMeHTa 1
43 TpuronomeTrpudeckas OKpy>KHOCTb, ONPECTICHHE TPUTOHOMETPUYECKIX (PYHKIIUI 1
YHCIIOBOTO apTyMEHTa
44 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEICHIE TPUTOHOMETPUYECKUX (PYHKIUI 1
YHCIIOBOTO apryMeHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
49 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
50 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
51 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
52 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
53 [IpeoOpazoBanue TPUTOHOMETPHUECKUX BbIPAKEHU I 1
o4 Pemenune TpuroHoMeTpruUeCcKUX ypaBHEHUI 1
55 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
56 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
57 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
58 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
59 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1




KonTtponbHas padora no teme "®@opmyssl TPUTOHOMETPUH. TPUTOHOMETPUYIECKHE

60 " 1
yYpaBHEHHS

61 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUs TIOCIE0BATEIbHOCTEH. MOHOTOHHBIE 1
MOCJIEI0BATEIbHOCTH

62 Apudmerndeckas ¥ reoMeTpudecKkas mporpeccuu. Vcnoiap3oBaHue Mporpeccuu 1
JUTSL PEIICHUST PeaTbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa

63 beckoneuno yOwiBaromias reomerpuaeckas nporpeccusi. Cymma 6€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECCKOHN MPOTPECCHH

64 dopmyna CI0KHBIX MTPOIEHTOB

65 ®dopmyna CIOKHBIX MPOLEHTOB 1

66 O06o00menne, cucTeMaTu3aus 3HaHUK 32 Kypc aiareOpsl M Hadall MaTeMaTHYECKOTO 1
aHayimza 10 kiacca

67 HToroBas KOHTpOJIbHAsA paboTa 1

68 O06o01eHue, cucTeMaTr3alus 3HaHUK 3a Kypce anreOpbl 1 Haualal MaTEMaTHYECKOTO 1
anaimza 10 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaunuecTBO 4acoB

Nen/m Tema ypoka KonTpoibHbie
Bcero
padoThI
1 CreneHsp ¢ palMoHaJIbHBIM IIOKA3aTENEM 1
2 CBoiicTBa cTeNeHU 1
3 [IpeoOpazoBaHue BEIpAXKESHHH, COMCPIKANIUX PAIIHOHATBHBIC CTCTICHU 1
4 [Ipeobpa3oBaHue BbIpax)eHHH, COEPIKALIUX PAllHOHATbHbBIE CTETICHU 1
5 [IpeoOpazoBaHue BEIpAXKESHHH, COMCPIKANIUX PAIIHOHATBHBIC CTCTICHU 1
6 [TokazarenbHbIe ypaBHEHUS M HEPABEHCTBA 1
7 [TokaszaTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [TokazarenpHbIE ypaBHEHUS M HEPABEHCTBA 1
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK 1
12 KonTponbnas pabota o Teme "CreneHs ¢ palioHaIbHBIM MTOKA3aTEIeM. 1 1
[TokazarenpHas ¢pynkuus. [lokazarenpHble ypaBHEHUS U HEPAaBEHCTBA"
13 AHanu3 KOHTPOJIbHOH paboThl. Jlorapudm uucna 1
14 JlecsiTHuHBIC U HATYpAJTbHBIC JTOTAPU(PMBI 1
15 [IpeoOpa3oBaHue BbIpaXXeHUH, COAEPKAIUX TOTapUPMBI 1
16 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl 1
17 IIpeoOpa3oBanue BBIPAXKEHHA, COACPIKAIIMX JIOTApU(MBI 1
18 [IpeobOpazoBanme BeIpaXeHUH, COIepKAIIUX JTOTaPUPMbI 1
19 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
20 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA 1




21 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA 1
22 JlorapudmMuueckre ypaBHEHHsI U HEPAaBEHCTBA 1
23 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
25 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
26 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
27 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U TpaQuKu 1
28 Tpuronomerpuveckue 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
KontponsHas padora no teme "Jlorapupmuueckas ynkius. Jlorapupmuueckue
33 ypaBHEHMs U HepaBeHcTBa. TpuroHomeTpudeckrue GyHKIUU U UX 1
rpaduku. Tpuronomerpuueckre HepaBeHcTBa"
34 AHanu3 KOHTpoJbHOM paboTsl. HempepbiBHBIE (HyHKIMH 1
35 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
36 MeTto MHTEpPBaJIOB [UIsl PEIICHNS HEPABEHCTB 1
37 [IpousBonHas GyHKIIMN 1
38 [TpousBonHas GyHKIUU 1
39 I'eomeTprueckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHON 1
40 I'eomerprueckuil 1 GU3NIECKUNA CMBICI TPOU3BOIHOM 1
41 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
42 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUI 1
43 [Ipoun3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO (O YHKITHA 1
44 [Ipoun3BoHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (YHKITHMA 1




45 [Tpon3BoHas CyMMBI, TPOU3BEACHHS, YACTHOTO (QYHKIIUI 1

46 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTB U 1
KCTPEMYMBI

47 IIpuMeHeHne NpPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI

48 [TpumeHeHne TPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMK HA MOHOTOHHOCTD H 1
KCTPEMYMBI

49 IIpuMeHeHne NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTB U 1
KCTPEMYMBI

50 Haxoxaenne HauboIbIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUY Ha OTpe3Ke 1

o1 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYCHUs (PYHKIIUU HA OTPE3KE 1

52 Haxoxaenne HauboIbIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUY Ha OTpe3Ke 1

53 Haxoxnaenne HauboIbII1ero 1 HaMMEHbIIEro 3Ha4eHUsl (PYHKLUY Ha OTpe3Ke 1

54 HaxoxxaeHne HarnOobIIero 1 HAMMEHbIIETo 3HaYeHUs (YHKIIUY Ha OTpe3Ke 1

55 Haxoxnaenne HauboIb111ero 1 HaMMEHbILEro 3Ha4eHUsl (PYHKIIUY Ha OTpe3Ke 1
[TpuMeHeHre TPOU3BOIHOMN JIS1 HAXOXK/IEHUS HAWIIYUIIEeTo PEeLIeH s B

56 NPUKIIAAHBIX 33/1a4ax, U ONpeIeTeHNs] CKOPOCTH Mpoliecca, 3aJaHHOTO 1
dhopmymoit uu rpagukom

57 KonrtponsHas padora o teme "[IponsBoanas. [Ilpumenenne npousBoHoi" 1

58 AHanu3 KOHTpoIbHOU paboThl. [lepBooOpaznas. Tabnuira mepBooOpa3sHBIX 1

59 IlepBooOpasnasi. Tabnuma nepBooOpa3HbIX 1

60 WuTterpan, reomeTprueckuii 1 GU3NIECKHIA CMBICI HHTETpaa 1

61 WuTterpan, reoMeTpruuecKuil 1 (pU3NYECKUd CMBICI HHTETpaia 1

62 WuTerpain, reomeTpuyeckuil 1 GU3NYECKUI CMBICI HHTETpaa 1

63 Brruucnenue nnterpana no gopmyne Herorona—JleitOnura 1

64 Brruucnenne uaTerpana no popmyne Herotona—JleiiOnuia 1

65 Brruucnenue unrerpana no gopmyne Herorona—Jleiibnuna 1




66 Breruncnenue unrerpana mo popmyne Herorona—Jlelioauma 1

67 Cucrembl TUHEHHBIX YpaBHEHUT 1

68 CucTeMbl TMHEWHBIX YpaBHEHHHA 1

69 Pemienue npukiIagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHHA 1

70 Pemienue npuknagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1

71 CucTeMbl ¥ COBOKYITHOCTH II€JIBIX, PALIMOHATIBHBIX, HPPALMOHATBHBIX, 1
MOKa3aTeIbHbIX, JIOTapHU(PMUIECKUX YpaBHEHUH U HEPABEHCTB

7 CucTeMbl U COBOKYITHOCTH 1I€JIbIX, PAllMOHATIBHBIX, HPPALUOHATIbHBIX, 1
N0Ka3aTeIbHbIX, JJIOrapu(PMUUECKUX YPaBHEHUH U HEPABEHCTB

73 CucTeMbl 1 COBOKYITHOCTH IEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATIBHBIX, 1
NO0Ka3aTeIbHbIX, JIOrapu(PMUUECKUX YPaBHEHHUI U HEPAaBEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, PAIIMOHATIBHBIX, HPPALMOHATBHBIX, 1
MOKa3aTeIbHBIX, JIOTapU(PMUIECKUX YpaBHEHUI 1 HEPAaBEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH U ccTeM

76 Wcnonb3oBanue rpadukoB QyHKIUN A1 peLIEHUs] YPaBHEHHUH U CUCTEM

77 [IpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX 1
3aJa4 M 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKu M peabHON KU3HU

78 KonTponbnas padora no teme "UHTerpain u ero npumeHeHusi. Cuctemsl 1
ypaBHeHuUi"

79 AHanu3 KOHTPOJIbHOM paboThl. HaTypasibHbIe U Liesble uncia B 3a1a4ax U3 1
peanbHOU KU3HU

80 HatypanbHble U 1esible Yncia B 3aJja4ax U3 peajbHOM KU3HU 1

81 HarypanbHble 1 1ienble yncia B 3aa4ax U3 peajbHON KU3HU 1

82 [Ipu3Haky JETMMOCTH LENBIX YUCEI 1

83 [Tpu3Haku JETUMOCTH TIETBIX YUCEI 1

84 [Ipyu3Haky ETMMOCTH LEJIBIX YUCENT 1

85 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3aIIMsl 3HAHUN. Y paBHEHUS 1




86 [ToBTOpeHME, 006001IIeHNE, CUCTEMATH3alMsl 3HAHUW. Y paBHEHUS 1
87 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3allisl 3HAHUH. Y paBHEHUS 1
88 [ToBTOpeHmE, 006001IeHNE, cCUCTEMAaTH3aIMs 3HAHUW. Y paBHEHUS 1
89 [ToBTOpeHME, 006001IEHNE, CUCTEMAaTH3alis 3HAHUW. Y paBHEHUS 1
90 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3allMsl 3HAHUH. Y paBHEHUS 1
91 [ToBTOpenue, 0600meHne, cucTeMaTu3anus 3Hannii. HepaBeHcTea 1
92 IToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aNKs 3HaHui. HepaBeHCcTBa 1
93 [ToBTOpeHME, 00600IEeHNE, cucTeMaTH3alus 3HaHni. HepaBeHcTBa 1
94 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3anKs 3HaHuii. HepaBeHcTBa 1
95 [ToBTOpenue, o6o0mIeHNE, cucTeMaTH3amus 3HaHui. CHCTEMBl ypaBHEHU I 1
96 [ToBTOpeHue, 060061IeHNe, cucTeMaTH3alus 3HaHui. CUCTeMbl ypaBHEHU I 1
97 [ToBTOpeHME, 00001IeHNE, cucTeMaTH3aIus 3HaHuH. DyHKIINN 1
98 IToBTOpenue, 0000IeHNE, cucTeMaTH3alus 3HaHui. DyHKIUK 1
99 HroroBas KoHTpoOJIbHAs paboTa 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 AHanu3 KOHTPOJIbHOM paboTel. O000IIEHNE, CUCTEMATH3allMsI 3HAHUM 3a KypC 1
anreOpsl U Ha4Yan Marematuyeckoro ananuza 10-11 xmaccos
102 O06001enre, cucTeMaTu3aIs 3HaHUH 3a Kypce anreOpbl 1 Havam 1
MaremaTudeckoro ananmsa 10-11 kimaccon
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

* MaTeMartuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIN3a, FTeOMETPHSI.
Anrebpa u Hadasa MaTeMaTHYeCKOTo aHanu3a (B 2 dactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
Anre0pa n Hadaja MaTeMaTHYeCKOro aHanu3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«101] MHEMO3H1HA»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
MareMatuka: anredpa ¥ Hayajia MaTeMaTHYEeCKOTO aHalli3a, TeOMETPHUSI.
Anre0pa 1 Hauajla MaTeMaTUYecKoro aHaiau3sa (B 2 yactsax), 10 kimacce/ Hacts 1:
Mopakosuu A.T'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3MHA»

* Maremaruka: anrebpa U Hauajia MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSL.
Anrebpa 1 Havajla MaTeMaTUYECKOro aHaiau3a (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«1O1I] MHEMO3HHA»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

http://www.mccme.ru

Mockosckuil yenmp nenpepvleHo20 mamemamuiecko2o oopazosanus. Ha catime
npeonazaemcs MHO20 OeCHJIamHbLX YYeOHbIX KYPCO8, KOMOopble NOMO2YM NOJLYYUNb
HOBble 3HAHUS U NOBLICUMb NPODeCCUOHATBHYIO K8ATUDUKAYUIO.

http://fipi.ru

Caum DedepanvrHoco uncmumyma nedazo2udeckux usmepenui. Pazmeuenol
KOHMPOJIbHble uzmepumebhvie mamepuanvt EI'D u sxzamena 6 nosoii chopme ons 9
Kaacca, nocooust 01t NOO20MOBKU K DK3AMEHAM.

http://www.informika.ru/:

http://www.marh.ru

Mopman MATH.RU : 6ubnuomeka, meduameKa, oAumMnuadsl, 3a0a4u, Hay4Hble
WKO1bl, y4UMENbCKASA, UCMOpPUS MamemMamuku.

http://www.mathnet.ru



http://www.mccme.ru/
http://fipi.ru/
http://www.informika.ru/
http://www.marh.ru/
http://www.mathnet.ru/

NHgopmayuoHHaa cucmema Math-Net.Ru — amo obujepocculickuli
mamemamuyecKul nopmas, npedocmasnarouull pocculickum u 3apybexcHbim
MamemMamuKam pasauvHsie 803MOXHOCMU 8 MOUCKE UHGOPMAyuu O
mamemamu4vecKol #u3Hu e Poccuu.

http://www.mathnet.spb.ru

Calim anemeHmapHol mamemamuku A.[yuuHa. 30ece MOXHO Halimu
UHgopmayusa 019 abumypueHmos, 3a0a4u no Mmamemamuke, rnpeos1a2aswiuecs 8
nocsedHue 200bl Ha 8bIMYCKHbIX U 8CMYNuUMesibHbIX 3K3AMeHAX, a Makxce 3a0a4u
mMamemMamu4ecKux osuMnuao s8y308.

http://www.bymath.net

Bca anemeHmapHaa mamemamuKa. CpeoOHAa Mamemamu4ecKas UHmepHem-
WKO0Aa. YpoKu, 3a0a4u, MOMOWb, KOHMPOsIbHbIE, KOHCYAbMayuu.
http://qraphfunk.narod.ru

paguru ¢pyHKyul. Ha calime pasodensi: nuHeliHble yHKYUU, KBAOPAMUYHbIE
pyHKyuU, Kybuyeckue (hyHKUUU, 06pamHas npornopyuoHanbHOCMb, IK30MuUYecKue
GYHKUUU, 3000YHUK.

http://comp-science.narod.ru

Judakmuyeckue mamepuansl Mo mamemamuke 018 5-9 knaccos. B pazdene
«memoouyeckasa konuaka» E.A.[AbliwuHcKul npedaazaem uzpomekxy
MamemMamu4ecKo2o KpyHKa.

http://zadachi.mccme.ru

MNHpopmayuoHHO — NOUCKOB8AA cucmema «3a0a4yu».

http://www.problems.ru

MHmepHem-npoekm «3ada4yu» npedHa3HayeH 0718 yyumenel u npenodasameredl,
KOK MomMouwb npu rno02omoesKe ypOoK0o8, KpYyHKO8 U (haKysibmamueHbIX 3aHAmMul 8
wkKosne. Cucmema «3a0a4u» MOMOIem U WKOMAbHUKY, 3adUHmMepecosasuwiemMycs
Kakol-mo 3adayeli, Halimu u ee, U MHOX€eCmMEB0 MOXOH(UX MPUMEPO8; MOMoXem
2nyb3xce NoHAMb OAHHYIO meMy U pacuwupums ceoli Kpy2o3op. B amoli cucmeme
Kaxcobil cmoxcem Halimu 018 ceba uHmepecHyro 3adavy. B Hacmosawee epems
npoekm ska4aem e ceba 8 0CHOBHOM 3a0a4u Mo Mamemamuke (ecmo u ocobble
pasoesnsl, Nocesau,eHHble AUH28UCMUKE U Kpunmozpaguu). B cucmeme makice
codepxamcsa 3a0a4u 0aAUMNUA0 U MypHUPO8 M0 MamemMamuke pa3Ho20 YPOBHA U
pas

https://m.edsoo.ru/ Bubruomerka [JOK

https://uztest.ru/ MatemaTtuka: EM n T’MA no matemaTtumKe, OTKPbITbIN 6BaHK 3aa4aHuUIA
https://uchi.ru/ AnctaHunoHHoe obpa3oBaHmne A5 WKOJAbHUKOB U AeTel B UHTEPaKTUBHOM
dbopme

http://www.encyclopedia.ru/ Mup aHuuknoneani

https://myschool.edu.ru/ IIOC Mos mikoma

https://edu.skysmart.ru Skysmart Kiacc

https://www.yaklass.ru/ sIKmacc

https://infourok.ru/ Mudoypok



http://www.mathnet.spb.ru/
http://www.bymath.net/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
https://m.edsoo.ru/
https://uztest.ru/
https://uchi.ru/
http://www.encyclopedia.ru/
https://myschool.edu.ru/
https://edu.skysmart.ru/
https://www.yaklass.ru/
https://infourok.ru/

https://resh.edu.ru/ Poccuiickast 31eKTpOHHAS IIIKOJIa

https://sdamgia.ru/ Conam I'MA: pemry BITP, EI'D, OI'D

https://uztest.ru/ Yuutemo MaTeMaTHKH

https://fipi.ru CaiiT ®enepaibHOTO HHCTUTYTA MEAArOTUIECKUX U3MEPCHUI
https://mathematics.ru «OTKPBITHII KOJUISIK» 10 MaTeMaTHKE.
http://www.mathnet.spb.ru Caiit anemenrapuoit matemaruku J[.I'yiuHa.
https://matematiku.ru/ Matematuky.py: 3aHUMaTeIbHAsE MATEMATHKA.
https://urok.1sept.ru/ OtkpsIThIil ypok. 1 CeHTsOps

OueHovyHbIe MATEPHAJIBI
Hrorosas koHTpoabHast padora 3a 10 kiaace

1. Beruuciaurs:
3

)
0) (%) ; r) log; 45 + 2log; 6 — log; 20.

2. Brprauciaurs:

2sin870° + /12 cos 570° — tg260°.

3. Pemmre ypaBHeHue:
a)Vl—x=x+1; B)logs(2x — 1) = 2;

2-3
o) =25 r) 2sinx +v2 = 0.

B) 51+10g5 3;

4. Pemurte HEpaBEHCTBO:
X
2) G) <13 6) logs(x — 5) > 1.
5. VYmpocture BbIpaKeHHUS:

. s
sm(E—t)tg(—t) . sin 2x -cos x

: 0)1—
a) cos(§+t) ) 2sinx
Hrorosasi kouTpoabHas padora 3a 11 kiace
1\ 1
1). Pemure ypaBuenue: | — | =./-.
) yp (SJ 5

2). Pemuts ypasuenue: a) l0g o3z (X2 + 5x + 7) =log oz (10X — 7);
6) logix _|ogs X — 6 =0;
3). Haiitu HanbOombliee 1 HAMMEHbIIIee 3HaueHHe PYHKIIMU Ha OTPE3KE:

y=2x3+3x2-12x—-1mna [-1;2]


https://resh.edu.ru/
https://sdamgia.ru/
https://uztest.ru/
https://fipi.ru/
https://mathematics.ru/
http://www.mathnet.spb.ru/
https://matematiku.ru/
https://urok.1sept.ru/

4). Peruth HepaBeHcTBo: log 0,4(2x -5) > log 0,4(x + 1)

5). Haitnure yriioBoit ko3 pHIMEHT KacaTeIbHOM, MPOBEICHHOM K rpaduKy

GyHKIMH  y =7x® —21x* +18 B €ro ToYkKe ¢ abcIuccon X, =1
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