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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Havdajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTr0 roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECTIEUYMBAET OBIAJICHUE KIFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIHNXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana mMaTeMaTHYECKOTO aHAIIA3a» SIBIAETCS OAHUM M3
HaumOoJiee 3HAYMMBIX B MPOrpaMMe€ CTaplIed IIKOJIbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OO€ECIEYMBAET HHCTPYMEHTAIBbHYIO 0a3y Il HU3y4eHUs BCEX
€CTECTBEHHO-HAay4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
aOCTpaKkTHOE MBIIIJICHUE Y4YalUXCsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HWH(GOpPMaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOT'O KypCa Yy4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM TOCTHXKEHUSI B MaTeMaTUYECKOi opme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBAET OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMHU (U3UKHM, XUMHUHU, OHOJOTUH, IOHHMaHUs
OCHOBHBIX TEHJIEHIMA SKOHOMUKM M OOILIECTBEHHOW KW3HM, I[O3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh MX B IIOBCEIHEBHOM XKU3HMU. B TOXKE Bpems OBIaJcHUE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHMMHM KOHCTPYKLHUSMU
pa3BUBAaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTHI0, GOPMUPYET KpEaTUBHOE U KpUTHUUECKOE MbIIeHHEe. B xoae n3ydenus
anreOpbl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
IIOCTPOCHUSI MAaTeMAaTHYECKUX MOJEJIEH pPEaNbHBIX CHUTYallMi M WHTEpHpEeTaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpPUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B HCKYCCTBE, C BBIJAIOLMIMMUC
MaTeMaTUYECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc o6namaer 3HaYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcs Kak uyepe3 y4yeOHbId maTepual, CroCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHMs, TaK M 4epe3 cheuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmertonuku oOydeHus aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTHYECKOTO aHaJIN3a» BKIIIOYAeT
CIEAYIOUIUE COAEPKATEIbHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkun  u - rpaduku», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHamusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B CTapllei ILIKOJIe, €CTECTBEHHO JAOIOJIHAA APYr Jpyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMuU W pazjaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJep)KaHHe HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAJIN3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBIaaeBAIOT BCE Ooiiee
MIMPOKUM MATEMaTUYECKUM aliapaToM, Y HUX MOCIEeI0BaTeIbHO GOpMUpYETCS U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHbIe B Kypce «Anredpa W Haudana
MaTeMaTHYECKOTO aHaIHM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4EeCKOH 3aa4M, a 3aTEM HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJbTAaT.

ConepxaTenpbHO-METOANYECKAsT TUHUA «Yucma U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW IIKojie. B crapuiell mkose oco00e BHUMAaHHE YJENsAeTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIa, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUSA C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MONy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs W HEPABEHCTBA» PEANU3YETCA HA INPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
Pa3IMYHBIMA METOAAMHM PELICHHs] LENbIX, PAalMOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¢  TPUTOHOMETPUUECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS P UCCIIEA0BaHUN
GyHKUMNA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJa4 U 3aJad Ha
HaXOXXJEHUE HauOONbIIMX W HAUMEHbIIMX 3HayeHuHM QyHkuuu. JlanHas
coliep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMmyliaM, HpeoOpa3oBaHUsS IIENbIX, PAaLUOHAJIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAXKEHUU,



colepkalux CTeneHu U Jorapudmel. brarogaps u3ydeHUI0 anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydalmuxcs, (QOPMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccykJaeHud, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d3(QQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JMHUS «DyHKIMH W TpaQuKW» TECHO
NEPEIIeTaeTCs C APYruMHU JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 3a]1a€T
MOCJIEI0BATENBHOCTh M3YyUYCHUS Marepuala. N3yuenne CTEIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (QYHKILIHMA, UX CBONCTB
u rpadukoB, UCMONb30BaHUE (QYHKIMN NI PEIICHUs 3aay U3 APYruX YYeOHBIX
NPEAMETOB U PEATBHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUYHBIMA BEJIMUMHAMU, HUCCJIEAOBATh IMOJYUYEHHbIC (YHKIWU, CTPOUTH HX
rpaduku. MaTepuan 3Toi colep KaTeIbHON JIMHUH HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHUS «Hadana maremMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a1ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Ionaaun ¢uryp u oObEMBI TEJN, HaXOAUTh CKOPOCTU U
yCKOpeHusi TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XJICHUS HAWIYYIIErO PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOrO0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaLHO-IOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U HuckyccrBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenpbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTAaM TEOPUU  MHOXKECTB. T[e€OpeTHKO-MHOKECTBEHHbIE
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATUKHU WU IMpEJarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONUNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATeMaTUYECKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W WCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIMPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOopMHUPOBATh HABBIKK ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIIHH, HCCIICIOBAHUS
ATUX MOJENIC C MOMOIIBIO0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUN TIONYYCHHBIX PE3yibTaToB. Takue 3ajaHus BIUICTCHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepral Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI peleHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYESCKUX 3a1ad
ydamiecs: pa3BUBAOT HAOMIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BATh AHAJIOTHIO, 0000IMAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/la4 OpraHU3yeTcs B MpOoIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca aireOpbl W Hadal MaTeMaTHU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henmento B 10 kimacce u 3 vaca B
Henento B 11 kiacce, Bcero 3a jaBa rojia ooyuenus — 170 gacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonansubie uncina. OOBIKHOBEHHBIE W ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  MepuoAndYeckue npodu. ApudmeTHdyeckue  omepanud  C
panMoHAIbHBIMU YHCTIAaMU, TPe0o0Opa30BaHUsI YHCIOBLIX BhIpakeHU. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckne ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpubmmkEHHBIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA pPe3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QgopMa  3alucHu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u gpoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IprmeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a7ad
W 3a]1a4 U3 PA3IMYHbBIX 00JIaCTe HaAyKU U PEAbHOU KU3HH.

DyHKIUY U TPaPUKU

Oyukuus, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. Bzaumbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATYpaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 71-OU CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia MmaTeMaTH4eCKOr0 aHAJIHU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEAOBATENBHOCTH.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccuu. beckoneuHno yOwIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelLICHUs peAbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETHUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, JOKa3aTEIbCTRO.

11 KJIACC

Yucaa 1 BIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3zHaku AeIMMOCTH LEIbIX YUCE.

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm uucna. JlecaiTuaHbie U HATypaTbHBIC JIOTApU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
MIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JIMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJady M3 pas3IMyHbBIX o0JacTel HaAyKu M pealbHOU
KU3HHU.

DYyHKIUU U TPAaPUKHU

Oyukrus.  [lepuonuueckue  ¢yHkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMBI GyHKUMd. HaunOonbliee 1 HamMmeHblIee
3HauYe€HHUE (PYHKIMU HA MPOMEKYTKE.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenpHas u morapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKu.



Hcnonb3zoBanue rpadmkoB GyHKIUN 7S PEIICHUS YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB (QyHKIMH JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 33ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajan3a

HenpepsiBable pyHKIMH. MeToa MHTEPBANIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognass  Qynkuuu. ['eomerpuueckuii W QU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXKIEHUS
POU3BOJIHON CYyMMBI, MPOU3BENICHUS U YACTHOTO (PYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHMIO (DYHKIMIT HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mNPOU3BOAHOM JUIsi HAXOXKICHHUS HAWIy4ylIero peLUICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
(dopmMyoii unu rpaduKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmeTpuyeckuii W (PU3NYECKH CMBICI. Bbraucienue
uHTerpana no gpopmyine Herorona—JleliOuuia.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl Y4EeOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BoCcIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOr0o OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C WX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TaTproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKIIOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATH MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUIO Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHEHTAlMEd Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Ui PELICHUS 3a/1ad B
0o0JaCT  OKpYyXaroled Ccpelpl, IUJIAHUPOBAHHUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCIICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOTr'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c]epbl 4YeIOBEUECKON MAESITeTbHOCTH, ITAamoB €&
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NpPOYeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEMAaTHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeseNieHUus]  TOHITHA, YCTAaHABIWBATh CYIIECTBEHHBIH  IPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OO0OOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTh ~ KPUTEPUM U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Crmoco0 perieHus ydeOHOW 3ajaum (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpobdiemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
0o0BbeKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIOJIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISBIIATE Neunutel WHPOpMAIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]1a4H;

BbIOMpaTh ~ MHPOpPMAIUMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpMAIUIO
Pa3IUYHBIX BUIOB M (OPM MIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIHIO, PEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HAJIEKHOCTh uH(bopMaIuu o CaMOCTOSITENILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanbnvie  KOMMyHuKamug@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0IeMbl, peraeMoi 3ajjaum, BHICKAa3bIBATh UJICH, HAIICJICHHBIEC HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSAMHU APYIHX
YYaCTHHKOB JHaiora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOPPEKTHOH (popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTAaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NOHMMAaTh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYAJIBHON pabOThI MIPU PEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH I1EJTb
COBMECTHOHM JEATEIBHOCTH, IUIAHMPOBATH OPTraHW3alMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YJIe€HAMH KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3ada4u, BBIGI/IpaTB croco0 pemcHus €

y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIb:

BJIAJE€Th HABbIKAMHU TI03HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;



e IMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEIICHUU
3a71a4l, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSIM, OOBSCHSTH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JIESATEIBbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHATH3ay
Ha YPOBHE CpPEIHEro oO0mIero oOpa3oBaHUs JOIAKHO O00OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucaa 1 BIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernyeckue — Omepalud € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOIMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEIBIM IIOKa3aTelieM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YNCEN JIJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUIN W periarhb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHUH W pelaTh OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UPpalMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTAaBIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/laud, MCCIIE0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acTh
OTpeNeeHNs] U MHOXXECTBO 3HA4YeHHH (QYyHKIUHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHble PYHKIUU.

OnepupoBaTh TOHATUAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIH
(GYHKIIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pEeIIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAJPATUUYHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJTBIM TTOKa3aTelIeM.

Ucnonw3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aJa4 U3 IPYruX y4eOHBbIX NMPEAMETOB M peajbHOU
KU3HU, BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSIMH: TMOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuUYecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HAJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUIsl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHWN, MPU PEIICHUH 3a7ad U3 JPYIHX Y4eOHBIX
IPEIMETOB.

OnepupoBarb  NOHITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTebCTBO.

11 KIIACC

Yuciia U BLIYMCTIEHUS

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, II€JI0€ YHCII0; WCIOJIb30BaTh
MPU3HAKK JICTMMOCTH TENBIX YHCEJI, Pa3I0KeHHE YKCiia Ha MPOCThIE MHOXKHUTENN
JUTS peIeHus 3a/ad.

OnepupoBaTh MOHSATHEM: CTEIICHD C PAIMOHAIBHBIM ITOKA3aTEIICM.

OnepupoBaTh MOHATHSMH: JorapudM UKCIA, JCCITHYHBIE W HATypaJTbHbBIE
JgorapugMsbI.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTs cBOMCTBa CTeNmeHW Mg MpeoOpa3oBaHMsI  BBIPAKEHUI;
ONEPUPOBATH TOHATUSMU: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEILIAThH
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB.

BrimonasaTh  TpeoOpa3oBaHUS  BBIPAKEHUM, COAEPKAIIMX  JIOTapu(MBbI;
OTepUpPOBATh MOHATUSMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUUIECKUX YPABHCHUN U HEPABEHCTB.

Haxonuts penmieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JMHEHWHBIX YPaBHEHU U €€ pEIlCHHUE;
VICIIOJIB30BATh CUCTEMY JIMHEWHBIX YPAaBHEHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxogutp peunieHus nMpocTEeNIInX CUCTEM M COBOKYMHOCTEN pallMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUSI, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33J1a4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM arrapara aareOpsl

DOyHKUUHA U TpaduKu

OnepupoBaTh  MOHATUSAMH: TepuoAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyma (YHKIIUH, HauOoIbIIee U
HAaUMEHbIIIee 3Ha4YeHuss QYHKIUM HA TPOMEXKYTKE; HCIOIb30BaTh WX IS
uccieIoBaHus (PYHKIIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSMH: TpaduKH TOKa3aTeIbHOH, Jorapu@mMudeckon u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJAWHATHOU TJIIOCKOCTH U
VICIIOJIB30BATh JJISl PELICHUSI YPABHEHU U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKu JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukyd QyHKIMA IS UCCIETOBAHMUS TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX YUEOHBIX AUCIUTLIUH.

Hayvajia MaTeMaTH4eCKOI0 aHAJIHU3a

OnepupoBaTh MOHIATHSAMU: HENPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh TEOMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelieHus
3aaad4.

Haxonutb mpou3BOIHBIE DIEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TTPOU3BOTHBIC
CYMMBI, IPOU3BEICHNS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NpOU3BOIHYIO ISl KCCIIEIOBAHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YJIbTaThl UCCIEAOBAHUS K TOCTPOCHHIO IPaKOB.

Hcnonb3oBaTh NPOM3BOAHYIO ISl HAXOXKJICHUS HAWIYYIIEro PEUICHHS B
MPUKJIAJHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHATHSAMHU: TEpPBOOOpa3Hass W MHTETpPAT, TOHUMATh
reOMETPUYECKUN U (PU3UYECKUIN CMBICI HHTErpaa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUMN; BBIYUCISATH UHTETpall
o ¢hopmyne Herorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHYECKOTO U
($u3nYECKOro XapakTepa, CpeCTBAMU MaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO yacoB DIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM Kontponsusie | TIpaKTaueckue (uu¢posbIe)
n/m | MporpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThl
pecypcebl
MHoOXecTBa parluOHAIBHBIX 1
1 NEUCTBUTENLHBIX YHCEI. 14 1 bu6mmoreka [IOK
ParmonanbsHbIe ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
) ®yukuuu u rpaguku. CreneHs ¢ 6 bubnuorexa [IOK
OeabIM II0OKa3aTeIeM https://m.edsoo.ru/1568aba3
ApudmeTnueckuii KOpeHb N—0OH
3 CTI;H(GI:HI/I Hppa I/IOHaJI1)BHLIe 18 1 Bubmorexa OK
- vippat https://m.edsoo.ru/1568aba3
ypaBHEHUSI U HEPaBEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TPUTOHOMETPHUUECKUE 22 1 bubmorexa LOK
p paH-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 IlocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa LOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 0600IIEHNE, 3 | bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

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

11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HauMeHoBaHue pa3iesioB U Kontponsuse | TIpakTHueckue (uu¢posbIe)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Crenensb ¢ palliOHATBLHBIM
| rokasareiieM. IlokazaTenbHas 12 | Bbubmoreka [JOK
¢yuxius. [lokasaTenbHble https://m.edsoo.ru/f1 1 c4afd
yYpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIUS.
2 HOFapI/IiMI/IIICCKHe (byaB:eHml 12 Bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEPABEHCTBA
Tpuronomerpuueckue
3 (GyHKUIMU 1 UX rpaduKy. 9 | bubnuoreka [IOK
Tpuronomerpuueckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBoanas. [lpumenenue 24 1 bubnuoreka [IOK
IIPOU3BOAHOU https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
> Huterpan i ero npuMeHeHis ? https://m.edsoo.ru/f11c4afd
N bu6mmorexa [IOK
6 CHCTeMEI ypaBHCHHH 12 ! https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
7 Harypanbibie 1 Lenbie meia 6 https://m.edsoo.ru/f11c4afd
g [ToBTOpeHnue, 060061IeHNE, 13 ) bu6nmmoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 102 6 0
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