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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4yeHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcsd Ha YpPOBHE, HEOOXOJAMMOM JJii OCBOEHHSI KypCOB
MH(pOpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Yalllecss OBJIaJEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajin3a B CTaplied IIKOJEe YdJalluecs
MOJIy4atOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HMHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEN B MpPUPOJE, HAYKE M B MCKYCCTBE, C BbLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSTEIIBHOCTH, AKKYpaTHOCTH, MPOJIOIKUTEIIBHOU
KOHICHTPAIIM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYCHHBIN PE3yJIbTarT.

B ocHoBe MeToanku 00y4ueHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATETbHOCTHBIA TPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CHEYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUN: «YHHCIa W BBIUUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATENBHO-METOIMUECKUE
JUHUU HW3Y4yaloTCsl Ha MPOTSDKEHWM JABYX JIET OOy4YeHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOMOJIHASA APYT APYra U IMOCTEIEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE€ HECKOJbKMX MaTeMaTUYeCKHX JUCUUIUIMH:  aiureopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaluecs OBJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUYECKUM ammapaToM, y
HUX T[OCIE0BATEeIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYI0 MOJIENIb PEATbHOM CUTYalluH, IPUMEHSTh 3HAHUS, TTIOJyYCHHBIC B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKAs JIMHUA «YHHCna U BBIYUCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aMuCH JIEUCTBUTEIHHOTO YHCIIA, YMEHHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILICHUBATH
pesyabrar. OOydaromuyecs: IMOJyYaroT HaBBIKM MPUOTUKEHHBIX BBIUYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
HCIOJIb30BaHUs MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMU.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSKEHUU BCETO
oOydeHHss B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaXOXXJEHUE HaWOOJNBIINX W HAUMEHBITUX 3HaueHWd QyHKuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHue yMEHUI
BBITIOJIHATHh Pacy€Tsl 1Mo ¢GopMmysnaM, MpeoOpa3oBaHUsS IENBIX, PAMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIepKalINX CTeNeHu U JorapudMel. braromaps u3ydeHHio aiaredGpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. AuireOpa npeiaraet 3hpeKTUBHbIE
WHCTPYMEHTBl ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUS «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUAMU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD NU3YUEHUS MaTepraia. M3ydyeHne CTeneHHoM, OKa3aTeJIbHOM,
Jorapu(pMUYECKO U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(HKOB,
UCITIOJIb30BaHUE (DYHKIMI ISl pelieHus 3a7a4 U3 JpYrux y4yeOHbIX MPEeIMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI W HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIENOBATh IIOJyYCHHbIE (YHKUWU, CTPOUTh HUX TIpaduku.
Marepnai 3Toi coAepKaTeIbHON JUHNN HALIEJICH HAa PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIYy BEJIMYMHAMU B PAa3IUYHON popMme:
aHAIMTUYECKOW, Tpaduuecko u cloBecHOW. Ero wu3yueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOIO MBIILICHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpapuKu PyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYHCIIATH TUIOWAMU QUIyp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEaJbHbIX CUTyalluil, HaXOXICHUS
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COUMUATBbHO-IKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbopMHPOBAHKIO YMEHHI PAcIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HucKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopeprkarenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOpPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINI BCE Pa3/esibl MATEMATUKH U €€
IIPWIOKEHUN, OHHM CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



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

B kypce «Anrebpa um Havaja MaTeMaTHYECKOTO aHAJINW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO0  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a u
MHTEPHPETALNN TOJTYYEHHBIX pe3yJIbTaToOB. Takue 3aJaHus BIUIETCHBI B KaXIbIA U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJIs
pelIeHNs] TPUKIAOHBIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MpOIlECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 1u1aHe Ha M3y4YeHHUE Kypca aareOpbl 1 Hauajl MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 3 yaca B Hemelnto B 10 kimacce u 3 yaca B HEJIENIO B
11 kmacce, Bcero 3a 1Ba roga ooyuyenus — 204 yaca.

BpeMms Ha u3yueHue Kypca «Anredpa U Hayajga MaTeMaTUYecKoro aHanusza» B 10
KJIaccax YBEJIMUEHO Ha | yac 3a cueT yacTu ydyeOHoro raHa OOpa3oBaTelbHON
nporpammbl COQO, popMupyemoii yuacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHH, C
[eJIbI0 pacIIupeHus BpeMeHu Ha uzydenne Tem «llokaszarenbHas GyHKIHS ,
«Jlorapupmuueckas pyHkuus», «CTeneHb ¢ JeUCTBUTEIBLHBIM MTOKA3aTeIeM).

COAEPKXAHUE YYEBHOI O KYPCA
10 KUIACC

Yucia v BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOU, MPOIICHTHI,
OecCKOHEUHbIE  mepuoAndecKkue  npodu. ApudmeTHdyeckue  omeparuud  C
paIrMoOHAIBHBIMU YWCIaMU, TTPE00pa30BaHUS YHCIIOBBIX BhIpakeHUH. [[puMenenue
JIpoOeil U MPOLEHTOB JJIsI PEUICHUs MPUKIAIHBIX 33/1ady U3 Pa3IU4HbIX OTpacie
3HAHUU U PEaJIbHOMN KU3HH.



JlelicTBuTenpHbIE YuCla. PanuoHaNbHBIE W UPPAUUOHAIBHBIE YHCIA.
Apudmernueckue ornepandd ¢ JIeHCTBUTEIbHBIMU yuciaamu. [IpuOmmxEHHBIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUJIKA U OLICHKA PE3YyJIbTAaTa BHIYMCIIEHUMN.

CremneHb C LENbIM U NEUCTBUTENbHBIM ToKa3zarensiMu. CtangapTHas popma
3aMKMCH JIEUCTBUTENILHOTO 4YKcia. Mcnonb3oBanue moaxonsiieid (Gopmbl 3amucu
JICVCTBUTENBHBIX YHCEN JI1 PEIICHUS MPAKTUYECKUX 3a1a4d U IPEICTABICHUS
JTAaHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJlbHOM  cTemeHd.  JleWcTBuUa ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

Jlorapudwm yucna. [IpeoOpazoBanus BeIpaxeHuM, COAEPKAIIUX JIOTapU(PMBI.

CHHYC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETpUUYECKUE (DOPMYIIBI.

YpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pemenre HepaBeHcTBa. Meton
WHTEPBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenue nokazareiabHbIX U JOrapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U pealbHOW XKU3HH.

DOyHKUMH U TPaPuKn

OyHkius, crnocoOwl 3amgaHust GyHkuuu. ['paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomexyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast pyHKLHMS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOpHS N-Oi CTENEHHU.

[Toka3zaTenbHas u jorapudmuyueckas GyHKIUU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIE0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON



nporpeccur. GopMyna CIOXKHBIX NPOLEHTOB. MCHoib30BaHUE NPOTPECCHU IS
pELICHUS PeallbHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepanuu Haj MHOXxecTBamu. Jluarpammel OJilnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMMCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaiTuUHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXEeHHM, COIEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBanue BBIpRXKEHUN, COAEPXKAIIMX CTEHNEHH C palHOHAIbHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHEHUM.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKHU

Oyuknus. [lepuoanueckue pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl ¥ MUHUMYMbI (yHkiuu. HauOosblllee M HavMeHblllee 3HAYEHUE
GyHKIIMM Ha TIPOMEKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazatenbHas u Jorapudpmuyueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Ncnons3oBanue rpadukoB GyHKIUN IS pelieHUs] YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i HCCIENOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBabie GpyHKIIMH. MeTo1 MHTEPBAJIOB /ISl pEIICHHUS HEPABEHCTB.



[TpousBognass  ¢yHkiuu. ['eomeTpuyeckuii W (QU3HUECKHA  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIu.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxkienne HanbobIero 1 HaMMEHbIIETro 3HaueHus: GyHKIMH Ha
OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIyYIIero pELICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNIeHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MyecKkuid cmbicia. Bberuucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO O6HI€FO O6paBOBaHI/IH CIICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCsl KAaK aKTUBHOIO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO0  TMOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1a4, pEIICHUH, PACCYKICHUI; BOCIPUUMUYHUBOCTBIO
K MaT€MaTUYE€CKUM aCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBOro u 0e30macHoro odpasa *H3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIMSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
00JIaCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB M OIIEHKHU UX BO3ZMOMXHBIX
IIOCIICICTBUU [T OKPY’KAIOLIEN CpEebI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITeIBHOCTU, STAroB ¢
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oetlicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpPOBaTH M  NPEOOPa30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh CIOCO0 perieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOpPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIT IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBISIBIIATH Je(DULIATHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETAa Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HUH(POPMALIKIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh HHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 110 CaMOCTOSITEIIHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KoOmMmynukamueHble dedcm@uﬂ, obecnequsarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO XOJy PELICHUS
3a7a4M, KOMMEHTUPOBATh MOJIYYCHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pELICHUs; COIOCTABJIATH CBOU CYXKICHUS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe U CXOJICTBO MO3UIIMM; B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
MPEACTABIATh  pPE3yJabTaTbl  PELICHUS  3a4a4yd,  JKCICPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh OPMAT BHICTYTUICHUS
C yu€TOM 3aJa4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/lay; MPUHHUMATH I1€Jh COBMECTHOMN
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUS C IPYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnuie oeticmausi, obecneuusarom Gopmuposatue
CMBICI0BbIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranuzanus:

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

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pedieKcur Kak OCO3HAHUS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ysibTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUHN 3a1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEJIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHsITh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONB3Ys MIpaBujia OKpYTJiIeHUs,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOAANIYIO0 (hOPMY 3aMMCH IEWCTBUTENIbHBIX YHCEIT JIJISl pelIeHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BemonHaTe npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX U HMppalMOHAIbHbBIX
BBIPAXEHU U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEe/eNICHNs] ¥ MHOXXECTBO 3HaueHH (yHKuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpadUKu JTUHEHHON (PYHKIMHU, KBAJPaTUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIU3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3TUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammmapaT JJis OIUCaHUs peaTbHbBIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 3a]a4 U3 IPYTHX yYEOHBIX MIPEIMETOB.

OnepupoBaTh  NOHATHUSAMHU:  OINpEAENCHHEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YUCIIA HA MPOCTBIE MHOKUATEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh NOHATHUAMHU: JIOrapupM uuciaa, AECCITUUHBIE U HATypajbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumeHsATh CBOMCTBA CTENEHHW I NpeoOpa3OBaHMs  BBIPAXKCHMUIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKallUX JOrapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUN Ul pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
uccien0Banus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATENbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OmneprpoBaTh MOHATUSAMHU: HENPEPHIBHASL (PYHKIIHS; TPOU3BOAHAS (QYHKIUY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO IJISl UCCIIEN0BaHUS GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYyYIIEro PpELICHUs B
IIPUKIIAIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSMHU: TEPBOOOpa3Has M  HHTErpaj; TMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



HaxoauTh IepBo0Opa3HbIC 2JIEMEHTAPHBIX (PYHKIIH; BEIYACIATH HHTETPAI I10
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIecKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HaumeHoBaHue pa3iesioB H TeM KoanuecTBo yacos DileKTpoHHbIE (LH(POBDIE)
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIe pecypchl
[eiictButenbHble uncna. Apudmernaeckuit
1 KOpEeHb N—oi cTerneHu. CTeneHs ¢ 20
JICHCTBUTEIILHBIM TTOKA3aTEIICM.
Oynkuun u rpapuku. CreneHHas QyHKIHS.
2 HppanuonaibHable ypaBHEHUS U 15
HEPaBEHCTBA
3 [Noxa3zatenbHast QyHKIHS 9
4 Jlorapudmuueckas GyHKIIUSA 17
Dopmysl
5 TpuroHometpun. TpuroHomeTpruIecKre 25
ypaBHEHHS
6 [TocnenoBaTeIbHOCTH U TIPOTPECCHH 5
; HOBTOPCHHG, 000011IeHHEe, CHCTEMATHU3AIIHS 1
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHBIE pecypchl
CrerneHb ¢ paliMOHAIBHBIM ITOKA3aTEIeM.
[oxa3zatenpHas pynkius. [TokazaTenbHble
1 YPaBHEHUS U HEPABEHCTBA 1
Jlorapudmuueckas QyHKIUS.
Jlorapugmuueckue ypaBHEHUS U
HEepaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
2 rpaduku. Tpuronomerpuyeckue 9
HEpaBEHCTBA
3 [IpousBoanas. [IpumeneHne Mpon3BOIHOM 27
4 HHTerpan u ero npuMeHeHUst 11
5 CucreMsl ypaBHeHU 11
6 HatypanbHble u 1ienbie yrcna 6
; [ToBTOpenue, o6odIIEHNE, 26
cUCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

MHoecTBa, Olepaluy HaJ MHOXKECTBAMH.
Huarpammsl Diinepa-Benna

Parnmonanbhble uncia. OObIKHOBEHHBIE U
JECATHYHBIE IPOOH, IPOLIEHTHI,
0eCKOHEUHBIE TIEPUOMYECKUE TPOOH.
Apudmerndeckue onepauu ¢
panroHaTBFHBIMU YUCIIAMH, TTpeoOpa3oBaHue
YHCJIOBBIX BI)Ipa)KeHI/If/'I.

[Ipumenenue apoGeil ¥ NPOLIEHTOB ISt
pEeIICHUA IMPUKIIAJHBIX 3a1a4 U3 pa3JINIHbIX
OTpacjeil 3HaHUW U peabHON KU3HU

IIpodopueHTallMOHHOE 3aHATHE.
[Tpumenenue apobeii 1 IPOIEHTOB IS
peuieHust NPUKIaAHbIX 33]1a4 U3 Pa3InYHbIX
OTpacieil 3HaHUW U peabHON KU3HU
JleficTBUTENIBbHBIEC YKCIIa. PaloHaabHBIE

uppalnoHaibHble uncia. ApupmeTuyeckue
olepalyy ¢ JEHCTBUTEIbHBIMU YHCIAMU

[TpuOnuxEHHBIE BBIYUCIIEHNUS, TIPaBUIIa
OKPYTJIEHUS], IPUKUKA U OLICHKA
pe3yibTaTa BBIYUCICHUN

CrapToBblii KOHTPOJIb




Apudmernieckuil KOpeHb HaTypaTbHOU

8 CTETEeHU

9 CaoiicTBa apu(hMEeTHIECKOTO KOPHS
HaTypaJIbHOM CTEIIEHU

10 CaoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJIbHOM CTETEeHU

1 JleiicTBusI ¢ apuMETHUCCKUMH KOPHIMH N—
Ol cTeneHun

12 JleiicTBHsI ¢ apru(METHUSCKUMH KOPHSIMH N—
O CTEeNeHU

13 JleiicTBus ¢ apupMETHUECKUMH KOPHIMH N—
Ol cTeneHun
CreneHs ¢ LeNbIM [T0Ka3aTEeIeM.
CrangaprHas ¢popMa 3arucu
neiicTBUTeNnpHOrO uncia. McenonszoBanue

14 nojxoAasueit popmel 3anucu
JNEHCTBUTENBHBIX YUCEN JIJIsl PEIICHUS
MPAKTUYECKHX 337124 U TPEeICTaBICHUS
TAHHBIX

15 CreneHs ¢ paluoOHaIbHBIM U
NEHCTBUTENBHBIM MMOKa3aTeIsIMU

16 CaoiicTBa crereHei

17 [Ipeobpa3oBaHue BBIpaKEHHH, COIEPIKALITIX
JeHCTBUTENBHBIC CTETICHH

18 [IpeobOpazoBanme BRIpAXEHUN, COMEPKAIIIX
JeHCTBUTENBHBIC CTETICHH

19 [IpeobOpazoBanme BRIpaXXEHUN, COMEPKAIIIX

)IefICTBHTeJII)HBIe CTCIICHU




KounrpoJabHas paéora no reme
" leiicTBUTENbHbIE YHcIA"

20
ToxnecTBa U TOXKIECTBEHHbIE
npeoOpa3oBaHus

21 DyHKIUA, CTTOCOOBI 3aaHus (DYHKITHH.
B3anmuo oOpaTHbie pyHKITUN
I'paduk yakaumu. O6IACTE ONIPEICTCHUS |

22 MHOXECTBO 3HaueHui ¢pyHkmu. Hymm
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

23 Yérabie 1 HeUETHBIC (PYHKIIUU

24 CrenenHast GyHKLUS C HATYPAJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

25 CaoiicTBa u rpaduk KOpHS N-0i CTETICHN

26 VYpaBHeHHE, KOPEHb YpaBHEHUS.
HepaBeHCTBO, perieHne HepaBeHCTB.

97 HepaBeHCTBO, pemeHre HepaBeHCTBA.
Merton nuHTEpBAIOB

28 PaBHOCUIIbHBIE YpaBHEHMS U HEPABEHCTBA

29 Pemienue nenbx U 1poOHO-pAIMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB

30 Pemenne nppanoHaNbHBIX YPABHEHUN U
HEPaBEHCTB

31 Pemienue uppanmoHalbHBIX YpaBHEHUH 1
HEPaBEHCTB

39 Pemienue uppanmoHaibHBIX YpaBHEHUH 1

HCPAaBCHCTB




Pemienue nppanroHanbHbIX YpaBHEHUN U

33 1
HEpPaBEHCTB
34 Pemrenne nppalMOHaNbHBIX YPAaBHEHUN U 1
HEPaBEHCTB
KonTpoabHas padora no reme "
Crenennast pynkuus'
35 1
Omnpenenenne NoKa3aTeIbHON QYHKITIH
36 IToka3zarenbHast QyHKIMS, €e CBOMCTBA U 1
rpaduk
37 IIpodopueHTanoHHOE 3aHITHE. 1
IToka3zarenbHast QyHKIMS B IPUPOJIE.
38 [Toka3zaTenbHbIE ypaBHEHUS 1
39 [TokazarenbHble ypaBHEHUS 1
40 [Toka3zaTenbHbIE ypaBHEHUS 1
41 ITokazarenabHbIE HEPABEHCTBA 1
42 [TokazarenbHble HEPABEHCTBA 1
43 ITokazarenabHbIE HEPABEHCTBA 1
KonTtpoabHas pabora no reme
"IlokazareabHast pynkous"
44 1
Omnpenenenue norapudma yucna.
45 Jlorapudm yucna 1
46 Jlorapudm uucna 1
47 CgoiicTBa JiorapumMoB 1
48 CoiicTBa norapudmon 1
49 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1




[IpeoOpazoBaHue BEIpAKEHH, COIEPIKALTUX

50 1
sorapudmpl

51 Jlorapudmuueckas pyHKIUS, €€ CBOHCTBA, 1
rpadux

59 Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA, 1
rpaduk

53 Jlorapudmuueckue ypaBHEHUS 1

54 Jlorapudmudeckue ypaBHEHUS 1

55 Jlorapudmuueckue ypaBHEHUS 1

56 Jlorapudmudeckue ypaBHEHUS 1

57 Jlorapudmudeckue HepaBeHCTBA 1

58 Jlorapudmuaeckre HepaBeHCTBA 1

59 Jlorapudmudeckue HepaBeHCTBA 1

60 Jlorapudmuaeckre HepaBeHCTBA 1
KonTtpoJuabsnas padora no teme "

61 Jlorapudmmnueckas pynkuus' 1
Pannannas mepa yrina
TpuronomeTrpuyeckas OKpyKHOCTb,

62 OIIpeIENIEHUE TPUTOHOMETPHUUECKHUX 1
(GyHKIMI YKCIOBOTO apryMeHTa

63 CuHyc, KOCHUHYC U TAaHT€HC YHUCIIOBOTO 1
apryMeHTa

64 CuHyC, KOCUHYC M TAHT€HC YUCIIOBOTO 1
aprymMeHTa

65 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI

66 OCHOBHBIE TPUTOHOMETPHUIECKUE (POPMYJTBI 1




67 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
68 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1
69 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
70 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
71 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
72 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
73 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
dbopmyn
72 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
hopmy
75 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
hopmyx
76 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
dbopmyn
77 [Ipeobpa3oBanre TPUTOHOMETPUUECKUX 1
hopmyt
ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
8 YHCIIOBOTO apryMEHTa 1
79 Pemrenne TpUroHOMETpUYECKUX YpaBHEHHUU 1
80 Pemenne TpUroHOMETpUYECKUX YpaBHEHHUU 1
81 Perienue TpUroHOMETPHUYECKUX YpPaBHEHUI 1
82 Perienue TpUroHOMETPUUYECKUX ypaBHEHUH 1
83 Pemrenne TpUroHOMETpUYECKUX YpaBHEHUU 1




PemreHne TpUroHOMETPUYECKUX YPaBHEHUU

84
85 Pemenuie TpUroHOMETPUUECKUX HEPABEHCTB
KonTposbHast padora no teme " @opmy.Jibl
86 TPUroHOMeTpuH. TPUTrOHOMeETPUYeCKHe
ypaBHeHus'"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
87 nocieaoBareabHocTell. MOHOTOHHBIE
MOCIIEI0BATEIHLHOCTH
ApudmeTrnueckas U reoMeTpudecKas
nporpeccuu. Vcnonb3oBaHue Mporpeccuu
83 JUIS PEIlieHus] PeaTbHBIX 3a7a4 MPUKIaTHOTO
Xapakrepa
beckoneuno yObIBaroIIast reoMeTprUIecKas
89 nporpeccusi. Cymma 0€CKOHEUHO
yOBIBAIOIIEH FreOMETPUUECKOI Tporpeccun
90 dopmyiia CIOKHBIX POLIEHTOB
IIpodopueHTallUOHHOE 3aHATHE.
91 dopmyIa CI0KHBIX IPOLEHTOB B
HKOHOMHYECKHUX 3aJauax
O60061eHne, cucTeMaTu3alys 3HaHUH 3a
92 Kypc anreOpbl 1 Hadyal MaTeMaTHIeCKOTro

again3a 10 kimacca




93

94

O0001menue, cucTeMaTH3aldsI 3HAHUH 3a
Kypc ajareOpbl ¥ HadaJl MaTeMaTHIeCKOTO
again3a 10 kimacca

O0001enue, cucTeMaTH3alus 3HaHUH 3a
Kypc ajareOpbl ¥ Hadal MaTeMaTHIeCKOTO
ananmuza 10 kmacca

95

96

Hrorosasi kKoHTpoJIbHAsI padoTa

O0001enue, cucTeMaTH3allksI 3HaHUH 3a
Kypc aiare0pbl 1 HayaJl MaTeMaTH4eCKOTro
againn3a 10 kimacca

97

O0001enue, cucTeMaTH3allks 3HaHUH 3a
Kypc aiareopbl 1 HayaJl MaTeMaTH4YeCKOIro
agaymmza 10 xiacca

98

99

O000111eH1E, CUCTEMATH3allMs 3HAHNAH 3a
Kypc aiareOpbl ¥ Hayal MaTeMaTH4eCKOTro
againn3a 10 kimacca

O0001enue, cucTeMaTH3allks 3HaHUH 3a
Kypc anreOpbl ¥ Hadal MaTeMaTHYeCKOTO
ananu3a 10 kiacca

100

O0o001enue, cucTeMaTH3alusA 3HaHUH 3a
Kypc ajareOpbl ¥ Hadal MaTeMaTHIeCKOTO
a"amuza 10 xiacca




O0001menue, cucTeMaTH3aldsI 3HAHUH 3a
101 Kypc ajareOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
again3a 10 kimacca

O0001enue, cucTeMaTH3alus 3HaHUH 3a
102 Kypc ajareOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
ananmuza 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/bHbIE PeCypPChl

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTeIEM 1
CBoiicTBa cTeNeHU

3 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
paloHaIbHbIE CTENEHU

4 Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA 1

5 [TokazarenbHast QyHKIHS, €€ CBOMCTBA U 1
rpadux
Jlorapudm uncna
JlecsiTuuHBIE U HATYpaJIbHbIE JJOTapUPMBbI

8 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
Jorapu@msl

9 Jlorapudmuueckue ypaBHEHUs U 1
HEPaBEHCTBA

10 Jlorapudmudeckue ypaBHEHUS U 1
HEpaBEHCTBA

11 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

12 CrapToBblii KOHTPOJIb 1

13 Tpuronomerpuyeckue GyHKINH, UX 1
CBOICTBA U rpaduKu

14 Tpuronomerpuueckue GyHKIUH, UX 1

CBOMWCTBA U TrpapuKu




Tpuronomerpuueckue GyHKIUH, UX

15 . 1
CBOWCTBA U IrpapuKu

16 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIUH, UX 1
CBOMWCTBA U IrpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpapuKu

19 [Ipumepsl TPUTOHOMETPUUECKUX 1
HEPaBEHCTB

20 [Ipumepsl TPUTOHOMETPUYECKHUX 1
HEPABEHCTB
Konrtpoabnas pabora no reme
"Tpuronomerpuyeckue GyHKIMHU U UX

21 rpadpuxu.Tpuronomerpuiaeckme 1
HepaBeHcTBa'
HenpepriBHble QyHKIIUN

22 [TpousBonHas GyHKIUU 1

23 [TpousBomHas GyHKIUU 1

24 [TpaBuna nuddepeHpoBanus 1

25 [IpaBuna nuddepeHpoBanms 1

26 I'eomerpuueckuil U GpU3NIECKUN CMBICI 1
IIPOU3BOTHOM

27 I'eomerpuueckuil U GpU3NIECKUN CMBICIT 1
IIPOU3BOTHOM

28 I'eomeTpuueckuit U GU3NYECKUN CMBICI 1

MIPOU3BOIHOMN




I'eomerpuueckuii v GU3NIECKUN CMBICIT

29 .
IIPOU3BOIHOM

30 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI

OU3BOJIHBIC 3JIEMEHTAPHBIX KLUH

31 IT e ajeMe

39 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS,
9acTHOTO (DyHKIIUH

33 IIpon3BoaHas CyMMBbl, IPOU3BEICHMUS,
4acTHOrO (yHKIUH

34 [Tpou3BoaHast CyMMBI, POU3BEICHHS,
4acTHOrO (yHKIMH
[IpuMeHeHne Npon3BOJHOM K

35 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U OKCTPEMYMBI
[IpumeHeHne NpoU3BOIHOM K

36 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
M DKCTPEMYMBI
IIpuMeHeHne POU3BOJHOM K

37 UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

38 UCCIIeIOBaHUIO (PYHKIMI HA MOHOTOHHOCTb
U 3KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

39 WCCIIeIOBAaHHIO (PYHKITMI HA MOHOTOHHOCTD
Y OKCTPEMYMBI
IIpuMeHeHne IpOU3BOIHON K

40 WCCIIeIOBAaHHIO (PYHKITMIT HA MOHOTOHHOCTD

1 DKCTPEMYMBI




HaXO)KI[GHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

4 3Ha4eHus QYHKLUU HA OTPE3KE

42 Haxoxxnenne HanOOobIIero 1 HAUMEHBIIETO
3Ha4YeHUs1 QYHKINUU HAa OTPE3KE

43 Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETo
3Ha4eHUs QYHKLUU HA OTPE3KE

44 Haxoxxnenne HanOOobIIEero 1 HAMMEHBIIETO
3Ha4eHUs1 QYHKLHUU HAa OTPE3Ke

45 Haxoxzaenne HaubobIIero 1 HAMMEHbILIETO
3Ha4YeHUs1 (YHKIUU HAa OTPE3KE

46 HaxoxxaeHune HarnOoJIbIIero 1 HAMMEHbIIETO
3Ha4eHUs1 QYHKLHU HAa OTPE3KE
IIpodopueHTallHOHHOE 3aHATHE.
[IpuMeHeHne MpOU3BOIHOM IS

47 HaXO0XKJICHUS HAaWTy4llIero penieHus B
MIPUKJIAIHBIX 3a7a4ax, JUIsl ONPEIEICHUS
CKOPOCTH Tpoliecca, 3aJaHHOro (hopMyson
WK rpaduKoM
KonTtpoabHas pabora no reme

48 "IIpousBognas. Ilpumenenue
npou3BoAHOM"

49 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

50 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX

51 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

50 WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii
CMBICJI UHTErpaja

53 WuTerpai, reoMeTpuueckuil 1 pu3nyecKuii

CMBICJI UHTCI'paJia




WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii

>4 CMBICJ UHTETpaja

55 Brruncnenue uaterpana mo popmyiie
Herorona—IJleitOHuma

56 Brruncnenue unrerpana no ¢popmyiie
Hprorona—Jleiibuuiia

57 Brruncnenue uaterpana mo gopmyiie
Herorona—JleitOaunna

58 Brruucnenue unterpana no popmyie
Herorona—IJleibuuiia

59 CucreMpl TMHEVHBIX YPaBHEHUN

60 CucTeMbl TMHEWHBIX YpaBHEHHH

61 Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

62 Pemenvie nmpukiIaaHbIX 33729 ¢ TTOMOIIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN
CHcTeMBI ¥ COBOKYITHOCTH TIEITBIX,

63 paIMoOHAIBHBIX, UPPANUOHATBHBIX,
MMOKa3aTeIbHBIX, Jorapu(PMHIECKUX
YPaBHEHUW U HEPABEHCTB
CucreMbl U COBOKYITHOCTH IEMbIX,

64 paIMoHAIBHBIX, UPPANUOHATBHBIX,
MOKa3aTeIbHBIX, JTOTAPH(PMHUICCKHX
YPaBHEHUU U HEPABEHCTB
CucreMbl U COBOKYITHOCTH IEMBIX,

65 paIoHaIbHBIX, UPPALMOHATBHBIX,

MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB




CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHBIX, UPPALIUOHAJIbHBIX,

06 MOKa3aTeIbHbIX, TOTapuPMUUECKUX
YpaBHEHUI U HEPABEHCTB

67 Hcnonp3oBanue rpagukoB GyHKIMN A5
pelIeHusl ypaBHEHUN U CUCTEM

68 Hcnons3zoBanue rpadukoB PyHKITUN IS
pellieHns ypaBHEHUN U CUCTEM
IIpodopueHTanoHHOE 3aHITHE.
[IpumeHneHnue ypaBHEHUH, CCTEM U

69 HEPAaBEHCTB K PEHICHUIO MAaTEMaTHYECKUX
3a/1a4 U 3aJ1a4 U3 pa3IUvHbIX 00JacTei
HAyKH{ U PEaIbHOW KU3HU

70 Kontponbnas padota nmo teme "MHTETpan u
ero npuMeHeHus. Cuctemsl ypaBHEHUN"

71 HatypanbHble u 1ienble yncia B 3a7a4ax 13
peanbHON KU3HU

7 HatypanbHble 1 Liensle yncia B 3a7a4ax U3
peanbHON KU3HU
IIpodopuenTanuoOHHOE 3aHATHE.

73 HatypanbHble 1 Liensle yncia B 3a7a4ax U3
peanbHON KU3HU

74 [Tpu3HaKy JeTMMOCTH LEJIBIX YHCENT

75 [Ipu3Haky JEIMMOCTH LIENBIX YUCEI

76 [Ipu3Haky JeTMMOCTH LENbIX YUCEI

77 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS

3HaHuil. Beruncneuus




78

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHui. Berauciaenus

79

80

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHUU. YpaBHEHUA

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT
3HAHUU. Y paBHEHUS

81

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HAHHUU. Y paBHEHHUS

82

83

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs
3HaHUU. YpaBHEHUA

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL
3HaHUH. YpaBHEHUS

84

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTH3alNs
3HaHUU. YpaBHEHUA

85

86

[ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS
3HaHuil. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBencrsa

87

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL
3HaHuil. HepaBeHcTBa

88

89

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuU. CucTemMbl ypaBHEHUN

90

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHud. CrucTeMbl ypaBHEHUN

91

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHu. OyHKIMHN




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

92 N
3HaHui. yHKIIUU

93 [ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHui. OyHKIUH

94 HToroBasi KOHTPOJILHAsI padoTa

95 HToroBasi KOHTPOJIbHAsI padoTa
O0001eHue, cucTeMaTH3alks 3HaHUH 3a

96 Kypc aiare0pbl ¥ HayaJl MaTeMaTH4YeCKOTro

anaiu3a 10-11 xkaccos

O60061eHue, cucTeMaTu3alus 3HaHUH 3a
97 Kypc aiare0pbl 1 HayaJl MaTeMaTH4eCKOTro
ananu3za 10-11 knaccos

O0001menue, cucTeMaTH3alUs 3HAHUH 3a
98 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIeCKOTO
ananm3a 10-11 xiaccoB

O000111eH1E, CUCTEMATH3allMs 3HAHNH 3a
99 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIeCKOTO
anaym3a 10-11 knaccos

O0001enue, cucTeMaTH3allks 3HaHUH 3a
100 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIeCKOTO
anaym3a 10-11 knaccos

O06001enue, cucTeMaTH3allks 3HaHUH 3a
101 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro
ananuza 10-11 xmaccoB

O0o001enue, cucTeMaTH3alusA 3HaHUH 3a

102 Kypc anreOpbl 1 Hadyal MaTeMaTH4eCKOTro
aHasim3a 10-11 kmaccos




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMaruka: anrebpa ¥ Hauajla MaTeMaTHYECKOTO aHaIN3a, FTeOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE 00OIIIECTBO

«3narensctBO «lIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. ®enoposa H,E., TkaueBa M.B. Anre6pa u Hayaina MaTeMaTU4E€CKOTO
aHamm3a 11 ximacc, Meronuueckue pexkomenaanuu.. M. IIpocsemenue, 2018.

2 Habynun M.U., TxaueBa M.B., ®enoposa H.E. Anrebpa u Hauana

MaTeMaTHYECKOro aHaiu3a. JluJakTHdecKhe MaTepHalibl K Y4eOHHKY

AmumoBa II.A. u ap. 11 xmacc: 6a30BbIi U yrayon. YpoBHu. — M.:

[Ipocsemenne, 2020.

3 EI'D 3000 3amau c otBetamu. Marematuka. [log penakimeit
A.JI.CemenoBa, 1.B.Amenko. «9k3amen», 2023 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

UHTEPHET

1. ®denepasibHbI HHCTUTYT MEIArOrMYCCKUX U3MepeHuit: WWW.Tipi.ru

2. OtkpeIThIi OaHk 3ama4 EI'D: www.mathege.ru

3. On-naifn Tectbl: WWW.reshuege.ru/

4. MOCKOBCKHH MHCTUTYT OTKpbITOr0 oOpazoBanus (MHMOO): www.mioo.ru
5. OTkpbIThIN cerMeHT DefepanbHOro OaHKa TECTOBBIX 3a/IaHUM:

www.mathgia.ru
denepanbHblil moptan «Poccuiickoe odpazoBanue: WWw.edu.ru
7. Matrepuaibl Ta3eTsl «MaTtemaTrkay: WWw.lseptember.ru

o



http://www.fipi.ru/
http://www.mathege.ru/
http://www.reshuege.ru/
http://www.mioo.ru/
http://www.mathgia.ru/
http://www.edu.ru/
http://www.lseptember.ru/
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