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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma y4eOHOro Kypca «Anredpa 1 Hauajsa MaTEMaTHYECKOTO aHAIN3a»
6a3oBoro ypoBHs /it o0yyatomuxcst 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepanbHOrO
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa CPeiHero oouero oopa3oBanus, ¢ y4éToM
COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, TPEIBABIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaJULUNA POCCUHCKOro oOpa3oBaHusa. Peanuszanusi mporpaMMbl 0OecrieYMBAeT OBJIAJICHUE
KITIOYEBBIMUA KOMIIETEHIIMSIME, COCTABIISIOIIUMU OCHOBY JIJIsl CAMOPA3BUTHUS M HETIPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOMIEKYIBbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIIEHOTO Pa3BUTHS
JUYHOCTH 00YYarOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havana MaTeMaTHYECKOTO aHAIM3a» SIBISACTCS OJHUM U3 HamOolee
3HAYMMBIX B IIPOrPAMME CTApIICH MIKOJIBI, TOCKOJBKY, C OJHOW CTOPOHBI, OH 00ECIIcUunBacT
UHCTPYMEHTAJIbHYIO 0a3y Ui WU3YyYeHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYrou
CTOpPOHBI, (OPMHUPYET JIOTHYECKOE M a0CTPAKTHOE MBINUICHHE Y4YallluXCsd Ha YpPOBHE,
HEOOXOJMMOM JUISI OCBOCHHMSI KypCOB HMH(POPMATHKH, OOIICCTBO3HAHUS, WCTOPHH,
CJIOBECHOCTH. B paMkax MaHHOTro Kypca ydaiuecs OBIIaJI€BAlOT YHUBEPCAJIBHBIM SI3BIKOM
COBPEMEHHON HayKH, KOTopas (popMyIupyeT CBOU JOCTHXKEHHUS B MaTeMaTHueckon (opme.

Kypc anreOpsl u Hauan MaTeMaTHYECKOTO aHalIM3a 3aKIaIbIBa€T OCHOBY ISl YCIIEIITHOTO
OBJIaJICHUs 3aKOHAMU (U3UKH, XUMHH, OHOJOTWH, IMOHUMAHUS OCHOBHBIX TEHIACHIIHM
DKOHOMHKHA M OOIIECTBEHHOM JKU3HU, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIH30BaTh MX B MOBCEIHEBHOU
KU3HU. B TOXE Bpems oBiazieHre aOCTPAKTHBIMU U JIOTHYECKU CTPOTMMHU MAaTEMAaTUHYECKUMHU
KOHCTPYKIIMSIMU Pa3BUBAET YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HICTUHHOCTD
YTBEPKACHUS, HCTIOJIB30BaTh 0000IICHHE U KOHKPETH3AIINI0, a0CTparupoBaHUE U aHAJIOTHIO,
dbopMUpyeT KpeaTUBHOE M KPUTHUECKOE MbIIUIeHHe. B Xome u3ydeHus anreOpbl U Hadaml
MaTEeMaTUYECKOTO aHaju3a B CTapIIeH IIKOJIC yJalluecs MOJy4aroT HOBBIM OIBIT PEIICHHS
MPUKIAAHBIX 337]a4, CAMOCTOSITENIBHOTO MOCTPOCHUS MAaTEeMAaTHYECKUX MOJIEIEH peaTbHBIX
CUTyallui W UWHTEPOpPETAllMd TOJYYCHHBIX PpEIICHUH, 3HAKOMSITCS C MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTUIECKUMU OTKPBITUSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HaYUTEIHPHBIM BOCTIUTATEIBHBIM MMOTEHITUATIOM, KOTOPBINA peaanu3yeTcs
KaK 4epe3 yaeOHbIN MaTepuall, CriocoOCTBYOMNA ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,
TaK W 4Yepe3 crnenupuky y4eOHOW MeSITeTbHOCTH, TPEOYIOMEeH CaMOCTOATEIbHOCTH,
aKKypaTHOCTH, TMPOJOJDKATEIFHON KOHIICHTPAllMM BHHUMAaHHWS M OTBETCTBEHHOCTH 32
MOJYYEHHBIN PE3yJIbTaT.

B ocHoBe MeToanku oOydeHust anreOpe W HadalaM MAaTEeMAaTHYECKOTO aHa3a JICKUT
JeSTETHPHOCTHBIN TPUHIIAT 00yUYEHUSI.



CtpykTypa Kypca «Anredpa © Havaja MaTEMaTHYECKOTO aHalu3a» BKIIOYAET
CIIEIYIOIINE COJIEpPKATEIbHO-METOANYECKUE TUHUU: «Hucna u BeIYUCICHUS Y, «DYHKINUU U
rpadukny, «YpaBHEHUs U HEpABEHCTBay, «Hauana maTemaTnyeckoro aHainuza», « MHoxecTBa
U JIOTHKa». Bce OCHOBHBIE COAEPKATETbHO-METOIUYECKHE JIMHUHT U3Y4Yal0TCs HA MPOTIKEHUU
IBYX JIeT OOy4eHHs B CTapuIel IIKOJe, €CTECTBEHHO NOMOJHSSA APYr ApPyra M MOCTENEHHO
HACBIILAsACh HOBBIMM TE€MaMHM W pasjaenaMu. J(aHHBIA Kypc SIBISIETCSI MHTETPATHUBHBIM,
MOCKOJIbKY 00beIuHsAEeT B ce0e colaepkKaHhue HECKOJbKMX MaTEeMaTHYECKUX TUCLUILIUH
anredpa, TPUrOHOMETPHS, MaTEMAaTUYECKUI aHaIN3, Teopusi MHOKeCTB U Jip. Ilo mepe Toro
KaK ydJaliumecs OBJIaJeBalOT BCE Oosiee MMPOKUM MaTeMaTHYEeCKUM amnmaparoM, y HHX
HoCHeI0BaTeNIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKYIO
MOJIeNIb PEeabHON CUTyalluu, MPUMEHSTh 3HAHUS, MOJyYeHHbIE B Kypce «Airedpa v Hayana
MaTEMaTUYECKOTO  aHalu3a», JJs PEeUIeHUs CaMOCTOSTENbHO  CHOPMYIMPOBAHHON
MaTeMaTUYEeCKOM 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJIYUSHHBIN pe3yibTart.

CoaepxaTenbHO-METOIMYECKAasA JUHUA «YHclia W BBIYUCIEHUS»  3aBEpUIacT
(dbopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JACHCTBUTENIBHBIX YHCEI, KOTOpOE OBbLIO HAa4yaTo B
OCHOBHOMH 11KoJie. B cTapie mkosiae ocoboe BHUMaHue yaenseTcss GOpMUPOBAHUIO TPOYHBIX
BBIUMCITUTEIBHBIX HaBBIKOB, BKIIIOUAIOIIMUX B c€0s1 UCTOIb30BaHUE PA3IUYHBIX (OPM 3aIncCh
JEHUCTBUTENBHOTO YHCTA, YMEHHE PalMOHAIBHO BBIMIOJHATH JNEUCTBUS C HUMH, JeNaTh
IOPUKHUIKY, OLEHMBaTh pe3yapTaT. OOydaromuecs MOIY4YarOT HABBIKM TNPUOIMKEHHBIX
BBIYMCIICHUH, BBINOJIHEHUS NEHCTBUM C YHClIaMH, 3allMCaHHBIMU B CTaHJApPTHOH ¢opme,
UCIIOJIb30BAHUS MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPDAKECHUI.

JIunns «YpaBHEHUS U HEPABEHCTBA» pEaIU3yeTCsl Ha MPOTSHKEHUU BCETO OOy4YEeHMs B
CTaplled IIKOJE, MOCKOJIbKY B KaXKIOM pasleie MpOorpaMMbl NPEAYCMOTPEHO pEeIIEHUE
COOTBETCTBYIOIMX 3anady. OOydaroluecs: OBJAJEBAIOT PA3IUYHBIMU METOJAMHU PELICHUS
LEJIbIX, palUOHANbHBIX, HMPPAlMOHAIbHBIX, IIOKAa3aTENbHBIX, JOrapuGMUUYECKUX WU
TPUTOHOMETPUYECKUX YpPaBHEHUIH, HEPABEHCTB M HUX cucrteM. [lomydeHHble ymeHuUs
UCTOJB3YIOTCSI MPU  HUCCIEJOBAHUM (YHKIUH C TOMOIIBIO IPOU3BOJHON, pELICHUU
NPUKIAJHBIX 33Jad M 337Ja4 Ha HAXOKJICHHE HAuOOJbIIMX M HAMMEHBIIMX 3HAYEHUUN
bynkiuu. [lanHas comepikatenbHas JIMHHAS BKIIIOYAeT B ce0s Takxke GopMUpOBaHHE yYMEHUI
BBIMOJIHATh  pacuéTsl 1Mo  (opmynaMm, NpeoOpa3oBaHUS  LEJbIX, pPaLHUOHAJIBHBIX,
UPPaLOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHI, a TaK)KE BBIPAXKEHUH, COJIEPIKAINX
cTenieHd U jorapudmbl. brarogaps u3ydeHuro anredpandyeckoro maTtepuana MPOUCXOAUT
JanbHeWIee pa3BUTHE AJITOPUTMHYECKOTO M aOCTPaKTHOTO MBIIUIEHUS — YyYalIuXcs,
(GopMUpPYIOTCS HABBIKM JACTYKTHUBHBIX PAcCyXACHHUM, pabOThl ¢ CHUMBOJBHBIMU (OpMamuy,
IIPEICTABIICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Airedpa
npeiaraeT 3QQGEeKTUBHbIE MHCTPYMEHTHI ISl PEUICHHUsS] MPAKTUYECKHMX W ECTECTBEHHO-
HAy4YHBIX 33/1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKas JIMHAA «DyHKIMH U rpauKu» TECHO MEPEIJIETAETCS C
APYTMMH JIMHUSIMH Kypca, MOCKOJBbKY B KaKOM-TO CMBICIE 3aJaéT IOCIEI0BaTEIbHOCTh



u3yueHus wmatepuana. V3ydeHwe CTENEeHHOM, TOKa3aTeNbHOM, JorapuMUUecKo u
TPUTOHOMETPUUYECKUX (PYHKIUMA, UX CBOMCTB U TpadUKOB, MCHOIb30BaHUE (GYHKIUN I
pelieHus 3aja4 U3 APYrux yuyeOHBIX MPEIMETOB M PeajbHOM >KM3HU TECHO CBA3AHO KakK C
MaTeMaTU4YeCKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUM U HepaBeHCTB. [Ipu 3ToM GosbIiioe
BHUMaHUE yAessieTcss (OPMUPOBAHUIO YMEHUS BBIpaXKaTh (PopMyraMu 3aBUCUMOCTH MEXKITY
pPa3IUYHBIMU BEJIMYMHAMU, HCCIIEIOBATh MOJy4YeHHBbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuan 3Toi cojepKaTeIbHOM JIMHUU HalleJieH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJIIONIUX BbIpaXkaTh 3aBUCHUMOCTH MEXJY BEJIMYMHAMU B pa3audyHoil Qopme:
aHAJTUTUYECKOU, Tpaduueckol u cioBecHOW. Ero wusydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTM K OOOOIICHWI0O ¢  KOHKPETHU3allUH,
UCIIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHas nuHus «Hauyana MaTeMaTUUE€CKOT0 aHAIN3a MTO3BOJISIET CYIIECTBEHHO
PaCUIMPUTh KPYT KaK MaTeMaTHYECKUX, TaK U IPUKJIAIHBIX 3a]1a4, IOCTYIMHBIX 00 y4aromuMcs,
y KOTOPBIX MOSIBJISIETCS BO3MOXXHOCTb UCCIICIOBATh U CTPOUTH rpaduKu PyHKIIHUMA, OTIPEIeIATh
X HauOOJbIIIME W HAUMEHBIIHME 3HAYEHUS, BBIYUCIATH IUIOMIAAN (QUTYp B OOBEMBI Tell,
HAXOJIUTh CKOPOCTU W YCKOPEHUs MporieccoB. JlaHHas cojepiKaTesibHas JIMHUS OTKPBIBAET
HOBBIC BO3MOXXHOCTH TIOCTPOSHHS MaTEMaTHYECKUX MOJICNIeH pealbHbIX CHUTYaIUM,
HAXOXKJICHHS HAUJTYYIIIETO PEIICHHUS B TPUKIIAHBIX, B TOM YHCJIE COITMATLHO-IKOHOMUUECKUX,
3a/1a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO aHajih3a CIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOTO, (OPMATBLHO-JIOTHYECKOT0 M KPEaTHBHOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHHMI pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MATEMAaTHKU B HAayKe, TEXHHUKE M UCKYCCTBE.
OOyuaroruecss y3HAIOT O BBIJAIOIIMXCS pPe3ysbTaTaxX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTeMaTUKU KaK HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOInYeCcKast JIMHUA «MHOKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIICHA
3JIEMEHTaM TE€OPHUU MHOXKECTB. TE€OpPETUKO-MHOKECTBEHHBIE MPECTABICHUSI TPOHU3BIBAIOT
BECh KypC IIKOJbHOW MAaTeMaTHKH M TpeajiaraloT Hanbojee YHUBEpPCAIbHBIA S3bIK,
OOBEIUHSIONINNA BCE pa3jeiibl MaTeMaTUKU U €€ TPUIOKECHHH, OHU CBS3BIBAIOT DPa3HbIC
MaTeMaTU4eCKUe MHUCHUIUIMHBI B eauHoe 1enoe. [1o3ToMy BaXHO JaTh BO3MOYKHOCTD
IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM $A3bIK COBPEMEHHOW MAaTeMaTUKH H
UCIIOJIb30BaTh €ro JIJIsl BIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTEeMaTUYeCKOTO MOJICIIUPOBAHUS, KOTOPHIE MMPU3BaHBI C(HOPMUPOBATH HABBIKK MTOCTPOCHUS
MOJIeel peaJbHbIX CUTYallui, UCCIIEIOBAHMS STUX MOJEJEH ¢ MOMOUIBIO anmapara ajareopsl
M MaTEeMaTUYeCKOr0 aHaliM3a U MHTEPHpEeTaluy MOJYYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBI B KAXKJIBIA U3 pa3/ielioB MPOrpaMMbl, MOCKOIbKY BECh Marepuall Kypca IIMPOKO
UCIIOb3YeTCs AJIsl PelleHUs] MPUKIAIHbIX 3a1ad. [Ipu pemieHnn peanbHbIX MPAKTUYECKHUX
3a/lay ydaiuecs pa3BUBAIOT HAOIIOAaTeTbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BaTh AaHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBATH IMPOOIEMY.



JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCs B
MpoLecce U3YUYEHUs BCEX TeEM Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yueOHOM mulaHe Ha M3ydeHHE Kypca aiareOpbl U Hayajdl MaTeMaTUYeCKOIro aHajiu3a Ha
06a30BOM ypoBHE OTBOAUTCS 2 yaca B Henemto B 10 kiacce u 3 yaca B Henento B 11 knacce,
BCETO 3a JiBa rojia ooydyenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PELICHUs MPUKIaJAHBIX 33a/lay U3 Pa3IudHbIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATypaJIbHOM CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a/1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CHOKHBIX MPOLEHTOB. VCronbp3oBaHKWE MPOTPEeCcCUd s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOIIECCOB U SIBJICHUM, PU PEIICHUH 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkmus. [lepuonnueckne pyakunn. [I[poMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee ¥ HavMeHbIlee 3HAYCHUE
(GYHKITMY HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PEIIEHUU 3a]ady U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo gopmyine Hetotona—JleiiOuuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUICKUX MAaTEMATHUKOB U POCCUHCKON MaTeMaTUYECKOW IIIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JOCTMXKEHHH B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCHIPUUMUYUBOCTHIO
K MaT€éMaTUYECKUM aCIIEKTaM pa3JIMYHbIX BUJ0B UCKYCCTBaA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTH ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyIY, OCO3HAHUEM LIECHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa30BaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBHIO HKOJIOTMYECKON KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00J1aCTH OKPY’KaIOIIEH Cpe/ibl, JITAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu KakK c(epbl 4elOBEYECKON eATebHOCTH, JTaloB ¢
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble ornueckue NeUCTBUSA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOI0), BHICTpAaUBaTh apryMEHTAlIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 00OOIICHHS U BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmarnueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4u;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00VUATOUWUXCHL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyi, KOMMEHTHUPOBAThH IMOJTYyUYEHHBIN pe3yJIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
pOOJIEMBI, perIacMoOM 3aJa4M, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh Pa3lIndUe M CXOJICTBO TO3HUIIHMHA; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboOThI TMPHU pENICHUH YYEOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOETO BKJaJa B OOMUNA TPOAYKT TIO KPHUTEPHUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTaBIIATH TUIAH, AITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCOO PEIICHHS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIHTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAIICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTHUYECKOrO aHalu3a
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHUSIMH: PAIMOHATIBHOE M JICMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJIBHOIO YyIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKEHUI U PEIIATh OCHOBHBIC THUIIBI LIENBIX, PAMOHAIBHBIX U HPPALIMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHUIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATHUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU:  MOCIENOBATEIBHOCTh, apudMeTUyYecKas H
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEI0BATEBHOCTEN U MIPOTPECCUM IS PELLICHMS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUMN, IPU PEILIEHUH 3aJa4d U3 IPYIuX YUYEOHBIX IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXUTEIU
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
OIIEPUPOBATh MNOHATUAMM: IIOKA3aTEIBHOE YPAaBHECHUE U HEPABEHCTBO; peIlIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a1a4.

HaxonuTe pemieHns nNpocTENIIMX CHCTEM M COBOKYITHOCTEW PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajireophl.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcclieIoBaHus (QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: TpaUKU MOKa3aTENbHOH, JorapugmMuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX JUIA PELICHUs CUCTEMBI JIMHEVHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCITIOJIb30BaTh TEOMETPUUICCKUN U PUBNUECKHUI CMBICT TPOU3BOJTHOMN JIJIST PEIICHHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSAThH PE3yIbTaThl UCCIEIOBAHUS K MOCTPOCHHIO TPaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
r€OMETPUYECKUN U (PU3NUECKUNA CMBICII UHTETpaa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. T puroHoMeTpudecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckrue QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenue mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO3K€eCTBO, ONepaluy HaJl
MHOKeCTBaMH. J[narpammebl
Ditnepa—Benna

Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOTICHTHI,
OECKOHEYHBIE TIEPUOANIECCKUE APOOH

ApubdmMeTnueckue orneparuu ¢
panroHATFHBIMU YUCIIAMH,
peoOpa30BaHUS YUCIOBBIX BHIPAKECHUN

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHUs MPUKIATHBIX 337a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peajbHOU
KU3ZHU

[Ipumenenue npo6eit ¥ MPOLEHTOB IS
pelIeHUs MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peajbHOU
KU3ZHU

JlericTBUTENbHBIC YUCIIA. PallioHaIbHEIE
Y UPPALMOHAIIBHBIE YHUCIIA

ApupmeTrrueckue oneparum ¢
JeWCTBUTEIIbHBIMU YHCITAMHU




[TpuGnmxEHHbIC BHIYUCIICHUS, IPaBHUIIA

8 OKPYTJICHUS, TIPUKHJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

9 ToxnecTBa v TOXICCTBEHHBIS
npeoOpa3oBaHMs

10 VYpaBHeHUE, KOPEHb YpaBHEHUS

11 HepaBeHcTBO, pellieHre HEpaBEeHCTBA

12 Mertoa uHTEpBaJIOB

13 Pemenue nensix u qpo6HO-
paIMoHaIbHBIX YPAaBHCHHUI U HEPABCHCTB
KonTponbnas paborta o teme

14 "MHOK€eCTBa pallMOHAIBHBIX U
JIEMCTBUTENBHBIX YMCEN. PallMoHanbHbIE
YpaBHEHUS U HEPABEHCTB"

15 OyHKIUSA, CTIOCOOBI 3aaHusT (DYHKIIUH.
B3anmuo 00patHbIe GyHKITUN
I'paduk dynkumu. O61acTs onpeneacHus

16 1 MHOXECTBO 3HaueHu# GpyHKiuu. Hymm
dbyakuuu. [IpomexyTku
3HAKOTOCTOSIHCTBA

17 UérHble 1 HeU€THBIE PYHKUINUU
CreneHs C 1eNIbIM MTOKa3aTeIeM.

18 CrangaptHas ¢popMma 3amucu
JEHCTBUTENLHOTO YKCIa
Hcnonb3oBanue noaxoasiiei popmsl

19 3aMMcy JeUCTBUTENbHBIX YHUCEN TS

peUICHUA MMPAKTHUYCCKUX 3a1a4 U
NpCACTaBJICHUA JAHHBIX




CrenenHas GyHKIHS ¢ HATYPAJIbHBIM U

20 1enbiM nokaszarenem. E€ cBoiicTBa u
rpadux

21 ApupmeTruecKnii KOpeHb HATYpaTbHON
CTENIEHU

29 ApupmeTrnuecKnii KOpeHb HATYpaITbHON
CTENIEHU

23 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJdbHOW CTENIEHU

24 CaoiicTBa apr(METHUECKOTO KOPHS
HATypaJbHOW CTEIEHU

o5 CaoiicTBa apr(METHUECKOTO KOPHS
HaTypaJbHOW CTEIEHU

26 JeiicTBust ¢ apupMEeTHUIECKUMHU KOPHSIMU
N—oi#l cTeneHu

97 JeiicTBust ¢ apupMETHUIECKIMHU KOPHSIMU
N—oi#l cTeneHn

28 JelicTBust ¢ apupMeTHUISCKIMHU KOPHSAMU
N—oil cTeneHu

29 JelicTBust ¢ apupMETHUIESCKIMHU KOPHSIMU
N—oil cTeneHu

30 JleiicTBus ¢ apudMETHUECKUMU KOPHIMHU
N—oil cTeneHu

31 Penrenne nppaiiMOHaNbHBIX YpaBHEHUH U
HEPaBEHCTB

39 Pemrenne nppanioHaNbHBIX YpaBHEHUHN U

HCPAaBCHCTB




Pemenue nppannoHanbHbIX YpaBHEHUN U

33
HEPABEHCTB

34 Pemrenne nppaliMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

35 Pemrenne nppalMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

36 CsoiicTBa u rpaduk KOpHS N-0ii CTETIeHN

37 CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU
KonTponsnas pabora o teme

38 "ApudpmeTrueckuil KOpeHb N—-oi
crenenu. VppanmoHanbHble ypaBHEHUS U
HEpaBeHCTBA"

39 CuHyC, KOCHHYC U TAHT€HC YHCIOBOTO
apryMmeHra

40 CuHyC, KOCHHYC U TAHT€HC YMCIOBOTO
apryMeHra

41 ApKCUHYC, apDKKOCUHYC M ApPKTaHI'€HC
YHCIIOBOIO apryMeHTa

42 ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC
YHCIIOBOIO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

43 OTIPEIEIIEHUE TPUTOHOMETPUYECKHUX
(GyHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

44 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE

(bopmyIbl




OCHOBHBIE TPUTOHOMETPUYECKUE

46
(bopmyIbl

47 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIbl

48 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmybl

49 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKECHUI

50 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKEHUI

51 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

59 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKECHUU

53 IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUUN

54 Perienne TpuroHoMeTpruUECKUX
ypaBHEHUH

55 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

56 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

57 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

58 Pemenune TpuroHoMeTpu4eCcKuX
yYpaBHEHUH

59 Pemenune TpuroHoMeTpu4eCcKux

ypaBHEHUH




60

KontponsHas padora o Teme "Popmyiisl
TPUTOHOMETPUU. TPUTOHOMETPUYECKUE
ypaBHeHus"

61

ITocneroBaTeNBLHOCTH, CIIOCOOBI 3aaHUs
IOCJICA0BATCILHOCTCH. MOHOTOHHEIC
IOCJICA0BATECIILHOCTH

62

ApupmeTrueckas 1 reoMeTpuyYecKas
nporpeccuu. Vcronb30BaHue MPOTrpeccun
JUTSL pEIICHNs PeabHbIX 3a1a4
MPHUKIIAJHOTO XapakTepa

63

beckoneuHo yoObIBarorast
reomeTpuyeckas nporpeccusi. Cymma
OECKOHEYHO YOBIBAIOIICH
TE€OMETPUYECKOH MPOTpeccuun

64

®dopmyra CI0KHBIX TPOLIEHTOB

65

®dopmyra CI0KHBIX TPOLIEHTOB

66

O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
Kypc aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO
ananm3a 10 xiracca

67

Hrorosas koHTposbHas paboTa

68

O0o001Ienne, cucTeMaTH3anusa 3HaHUH 3a
Kypc anreOpbl ¥ Hayal MaTeMaTU4eCKOro
agann3a 10 kimacca

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ palluOHATBLHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHU 1
3 [IpeobpazoBaHue BhIpaKEHUH, 1
COJIepKalliX pallMOHAIbHbIE CTEIIEHU
4 [IpeobpazoBaHue BBIpAKEHUH, 1
COJIepKalluX pallMOHAIbHbIE CTETIEHU
5 [IpeobpazoBaHue BBIpAKEHUH, 1
COJIeprKalIUX pallMOHATbHbBIE CTETIEHU
6 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
7 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1
9 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U 1
rpaduk
Kontponsnas pabora no teme "CremneHs ¢
12 palOHATBLHBIM [TOKa3aTeJIeM. 1 1
[TokazarenpHas ¢ynkuus. [lokasarenpHbie
YPaBHEHUs U HEpPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI




[IpeoOpa3oBanme BEIpa)KEHUH,

15
CoJiepKaIUX JOTapH(PMBI

16 [Ipeobpa3oBaHue BEIpAKEHHIA,
COJIepKAIUX JIOTAPHPMBI

17 [Ipeobpa3oBaHue BEIpAKEHHIA,
COJIepKAIUX JIOTAPHPMBI

18 [IpeoOpa3oBanue BbIpakeHUH,
CoJIeprKaluX Jorapu@mol

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmudeckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA
U rpaduk

24 Jlorapudmudeckas GhyHKIUA, €€ CBOKWCTBA
U rpaduk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

97 Tpuronomerpuueckue GyHKIUHN, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuueckue GyHKIUHN, UX

CBOMCTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB
KonTponsnas pabora o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIN

35 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

36 Metoa HHTEpBaIOB /Il peLEHHUs
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NIECKU CMBICI
MPOU3BOTHOM

40 I'eomerpuueckuit 1 puznyeckuii CMbICHT
MIPOU3BOJHOM

41 [Ipou3BoHbIE IeMEHTAPHBIX (QYHKIUH

42 [Ipoun3BoHbIE IIeMEHTAPHBIX (QYHKLIUH




43

[IpousBoaHasi CyMMBI, IIPOU3BEICHHS,
94acTHOTO (DYHKIUH

44

[IponsBoaHasi CyMMBI, IIPOU3BEICHHS,
9acTHOTO (DyHKIIMIA

45

[IpousBoaHasi CyMMBI, IPOU3BEICHHS,
9acTHOTO (DyHKIIMIA

46

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

47

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

48

[IpuMeHeHne npon3BOIHOMN K
HCcCIe0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

49

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

50

Haxoxnenne HauOOIIBIIETO U
HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA
OTpEe3Ke

51

Haxoxnenue HauOOJIBIIEr0 U
HaMMCHBIICTO 3HAYCHU A q)YHKHI/II/I Ha
OTPE3KE

52

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU (bYHKI.IHI/I Ha
OTPE3KE




53

Haxoxneaue HauboIbIIEro U
HAaWMEHBIIIETO 3HaUeHUs (DYHKIIMH Ha
OTpe3Ke

54

Haxoxneaue HauboiblIero u
HaWMEHBIIIETO 3HaYCHUs (DYHKITUU HA
OTpe3Ke

55

Haxoxnenne HanOobIIero u
HaUMEHBIIIETO 3HaYeHUsT PyHKIIUHM HA
OTpEe3Ke

56

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 33/1a4ax, JUIsl OTPEICTICHIS
CKOPOCTH TIpOIIecca, 3aJaHHOTO (HOPMYITON
nuu rpadpuxom

57

KonTtponsHas padoTa o teme
"I[IpousBoanas. [Ipumenenue
MPOU3BOAHOMN"

58

[TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

59

[TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

60

HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA
CMBICTT MHTETpajia

61

WuTerpan, reoMmerpuueckuii U Gpu3NYeCcKuit
CMBICTT MHTETpajia

62

Wurerpan, reoMmerpuueckuii U Gu3NYECKuit
CMBICTT MHTETpalia

63

Brruncnenue uHTerpana no popmysne
Herorona—JleitOHUIA




64

Brruncnenue uHTErpana no popmyse
Hrrorona—IJleitOnuna

65

Brruucnenue unrterpana no gopmyie
Herorona—JleitOuuna

66

Brruucnenue unrterpana no gopmyie
Hrrorona—JleitOuuna

67

CucremMbl TUHEHHBIX YpaBHEHUN

68

Cucrembl TUHEHHBIX YpaBHEHUN

69

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

70

Pemrenne npukiagHpIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

72

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

73

Cucremsnl 1 COBOKYITHOCTH HECJIBIX,
PpalOHAJIbHBIX, HPPALlUOHAJIBbHBIX,
II0Ka3aTCJIbHBIX, JIOFapI/I(i)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

74

Cucrembl 1 COBOKYITHOCTH LIETIBIX,
panMoHaNbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbIX, JJOTApU(PMUUIECKUX
ypaBHEHUH U HEPABEHCTB




Hcnons3oBanue rpagukoB GyHKIUH IS

75
pelIeHUs YpaBHEHUH U CHCTEM

76 Hcnons3oBanue rpagukoB GyHKIUH ISt
peuieHuss ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MATEeMAaTHICCKUX
3a/1a4 W 3aJ1a4y U3 pa3InIHbIX o0IacTeit
HayKU U pealbHOU KU3HU

78 KontponbHas pabora o teme "NnTerpan
" ero npuMeHeHus. CucteMsl ypaBHeHUH"

79 HatypaJibHbIC ¥ IIeJbIe Yrciia B 3a7adax 13
peanbHOM )KU3HU

80 HatypaJibHbIC ¥ IIebIe Yrciia B 3a7adax 13
peanbHOM )KU3HU

81 HarypanbsHbie u 11e1p1e Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3HaKK JETMMOCTH LEITBIX YUCE

83 [Ipu3HaKK JETMMOCTH LEITBIX YUCE

84 [Ipu3HaKK JETMMOCTH LETBIX YUCEI

85 [ToBTOpEeHue, 0600IICHNE,
CUCTEMaTH3aIus 3HAaHUK. Y paBHCHHS

86 [ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIus 3HAaHUK. Y paBHCHHS

87 [ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3aIlus 3HaHUH. Y paBHEHUS

88 [ToBTOpeHnue, 060061IeHNE,

CHCTEeMaTHU3alus 3HaHUH. ypaBHeHI/Iﬂ




[ToBTOpEenue, 060061ICHNE,

89 cucTeMaTru3anus 3HaHUK. Y paBHEHUS

90 [ToBTOpEenue, 06001ICHNE,
cucTeMaru3anus 3HaHU. Y paBHEHUS

01 [ToBTOpEeHue, 060061ICHNE,
cucreMarusanus 3HaHuil. HepaBeHcTBa

92 [ToBTOpenue, o6o0IICHNE,
cucreMarusanus 3HaHui. HepaBeHcTBa

93 [ToBTOpenue, o6o01IICHNE,
cucreMarusanus 3HaHni. HepaBeHcTBa

94 [ToBTOpeHnue, 0600IICHNE,
cucreMarusanus 3HaHnil. HepaBeHcTBa
[ToBTOpeHue, 0600IICHNE,

95 cucreMmarusanusa 3HaHui. CUCTEMBI
ypaBHEHUU
[ToBTOpEeHue, 0600IICHNE,

96 cucreMmarusanusa 3HaHu. CHUCTEMBI
ypaBHEHUH

97 [ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3Hanuil. OyHkuu

08 [ToBTOpEHUE, 0000IICHNE,
cucTeMaru3anus 3HaHuii. OyHKIUU

99 Hrtoropas koHTpoOJIbHAS paboTa

100 Hroropas koHTpoOJIbHAs paboTa
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

101 Kypc anreOpbl 1 Hayajl MaTeMaTHYecKoro

againn3a 10-11 xmaccoB




O0001enue, cucreMaTH3amus 3HaHUH 3a

102 Kypc anreOpbl 1 Hayajl MaTeMaTHYECKOTO 1
aHasinza 10-11 knaccos
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka: anredpa v Hadyajla MAaTeMaTUYECKOTO aHaJIN3a, TEOMETPHUSL.
Anrebpa 1 Hauajna MateMaTH4eckoro ananusa, 11 kiacc/ Hukonbckuit C.M.,
[Totanos M.K., PemiernukoB H.H. u npyrue, AxunonepHoe o011ecTBo

«M3parenscTBO «IIpocBemienuey.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

1. Marematuka: aire0pa U Hadajga MaTEMaTUYECKOTO aHaJIu3a, TeOMETPHSI.
Anrebpa u Hauaja MareMaTH4eckoro ananusa (B 2 yactsax), 10-11 kmaccel/
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: MopakoBuu A.I'. u
npyrue; noj peaakuueit Mopakosuda A.I'., OO1IecTBO ¢ OrpaHUYEHHON
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA».

2. Maremaruka: anrebpa v HayaJla MaTeMaTUYECKOTO aHaJIN3a, TeOMETPHSI.
Anrebpa u Hauaja MaremMaTuieckoro ananmsa, 11 kmacc/ Mypasun I'.K.,
Mypasuna O.B., O611ecTBO ¢ OrpaHUYE€HHONW OTBETCTBEHHOCTHIO
«IPODA»; AkinonepHoe obmectBo «M3maTenscTBo «IIpocBemnieHue.

3. * Maremaruka: anrebpa 1 HadaJla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSI.
Anre0pa u Hauajga MaTeMaTHIeCKoro aHanusa, 11 kimacc/ Hukombekuit
C.M,, lloranos M.K., PemetnukoB H.H. u npyrue, AkimonepHoe
obmectBo «M3aaTenscTBO «IIpocBerienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU



