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IHHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauajlia MaTeMaTHYECKOIro
aHanm3a» 0a30BOro ypoBHs A oOydaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHOBe DenepabHOTO TOCYaPCTBEHHOTO 00pa30BaTebHOTO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHusi, C YU4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbSABISAEMbIX K MaTeMaTHYECKOMY OOpa3OBaHUIO, U TPAaJULUNA POCCUUCKOIO
oOpazoBaHus. Peanm3zamusi mporpamMMmbl 00€CTIEYMBACT OBJAJCHHUE KITFOUEBBIMU
KOMIIETEHIIUSMH, COCTaBISIOUIMMHU OCHOBY JJIsi CAaMOPAa3BUTUS M HEMPEPHIBHOTO
00pa3oBaHus, LETOCTHOCTh OOIIEKYIHTYPHOTO, JUYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTU 00 yJaIOIUXCA.

HEJIM NT3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayasia MareMaTUYeCKOro aHaau3a» SBJSICTCS OJHUM W3
HanOoJjiee 3HAYMMBIX B TMPOrpaMMe CTapIied IIIKOJbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECHeYMBAET HWHCTPYMEHTANBHYIO 0a3y JUId M3Yy4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI, (POPMHUPYET JOTHUECKOE H
aOCTpakTHOE MBIIIICHUE Yy4alluXcs Ha YPOBHE, HEOOXOJAMMOM JJii OCBOEHUS
KypcoB HH(pOPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJa/IeBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYIUPYET CBOU JOCTHKEHUS B MaTeMaTuueckon popme.

Kypc anreOpsl 1 Hayan MaTeMaTUYECKOro aHadu3a 3aKJaJblBaeT OCHOBY AJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHaMH (DU3UKH, XUMUHU, OWOJIOTUM, TIOHWMAHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH ¢ OOIIECTBEHHON JKM3HU, TO3BOJIACT
OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh MX B TMOBCEIHEBHOHN XM3HU. B TOXe BpeMsi OBIaJCHHE
a0CTpakTHBIMU U JIOTUYECKHM CTPOTMMHM MATEMAaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPXKICHUS, UCITOJIb30BaTh 000OIICHNE M KOHKPETU3AIKIO, aOCTparupOBaHUE H
aHaJoruio, GopMUPYyeT KpeaTUBHOE U KPUTHYECKOE MbllUieHue. B xone nzydenus
anreOppl M HadyaJl MAaTEeMaTHYECKOrO aHajau3a B CTapuied IIKOoJIe Yydallhecs
MOJIy4alOT HOBBIA ONBIT PpEHICHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MMOCTPOCHUSI MaTEMaTUYECKUX MOJIETCH peajbHBIX CUTyallMidi W HHTEPIPETAINH
MOJIYUCHHBIX ~ PEIICHUN, 3HAKOMSITCS €  TpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TMPUPOJEC, HAYKe M B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEMaTHIECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYyuTENbHBIM BOCHHUTATEIBLHBIM TOTEHIIMATIOM, KOTOPBIH
peanusyeTcs Kak uepe3 ydeOHBIM Marepuali, CrocOOCTBYIOMMKN (HOpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W uepe3 crnenupuky ydeOHOW NeATeTbHOCTH,



TpeOyromiei CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IPOJOKUTENBHOM
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 32 I0Jy4YE€HHBIA pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTEMaTHYECKOr0 aHaJIN3a» BKIIOYAET
CIIENYIOIIME CONEPKATEIBHO-METOAUYECKUE JUHUN: «Uuciia U BBIYUCICHUS»,
«Dynkuuun u - Tpadukuy, «YpaBHeHHUST U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro a”anmza», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPXKATEIbHO-METOANYECKUE JIMHUM H3Y4alOTCs Ha MPOTSIKEHUHM JBYX JET
oOydeHMs B CTaplleld IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr Ipyra U MOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B celde coaepKaHhMe HECKOIbKHUX
MaTEMaTUYECKUX TUCHUILUINH: anredpa, TPUrOHOMETPHUSI, MaTeMaTUUYEeCKUN aHaJu3,
Teopusi MHOKEeCTB M Jip. [lo Mepe Toro kak ywamiuecs OBIaJeBarOT BcE Oolee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMAaTHYECKYI0 MOJEIb pPEealbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOro aHaJln3a», I PElICHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MAaTeMaTUYECKOW 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxartenbHO-MeTOANYECKas JIMHUAA «HUHuClna M BBIYMCICHUS» 3aBEpIIAcT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JACUCTBUTENLHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IKoje. B crapmieil mikone ocoboe BHUMaHUE YAENSETCS
(OPMHUPOBAHUIO TPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKIIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEWCTBUTEIBHOTO YHCA, YMEHHE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pe3ynbrar. OOywaromuecss MOJy4alOT HABBIKM MPUOJMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUST JEHCTBUU C YHUCIaMH, 3alMUCAaHHBIMU B CTaHAApTHOH ¢dopme,
WCIIOIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YNCIIOBBIX BBIPAKEHUM.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHs] B CTaplied WIKOJE, IOCKOJIbKY B KaXJOM pas3fielie MporpaMMbl
PElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaady. OOydaroniuecss oBlafeBaoOT
Pa3IMYHBIMA METOJAMHM PEHIEHUS] LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble YMEHMS UCIIONb3YIOTCS IIPU UCCIIEA0BAHUN
(GyHKIMKA ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWU MPUKIATHBIX 3a7a4 U 3aJay Ha
HaXOXJICHHE HAuWOONBIIUX W HAaWMEHbIIMX 3HadYeHud QyHkiuu. JlaHHas
collep)KkaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMIOJHATh pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs IENIbIX, PAMOHAIBHBIX,
VPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TAKXKE BBIPAKCHUM,



COJIEpKaIllMX CTerneHu u Jjorapudmel. brarogaps wu3zydeHuio anreOpandeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEE  pa3BUTHE  ANTOPUTMHYECKOIO U
aOCTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JIETYKTUBHBIX
paccykneHud, paboOTl C  CHUMBOJBHBIMM  (opMamH,  HIPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PABEHCTB U HEpaBEHCTB. Ajre0Opa
npeuiaraeT  3(Q(EKTUBHbBIE HMHCTPYMEHTHI JUIsl PpEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HarJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaduKU» TECHO
NEPETUIETAETCS C APYTUMU JIMHUSIMU KypCa, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeNbHOM, TIorapu()MUUECKON U TPUTOHOMETPHUUECKUX (DYHKIUN, UX CBOMCTB
U rpaduKoB, UCHOJb30BaHUEe (DYHKUIMM ISl pelieHus 3adad U3 APYrHX y4eOHBIX
MIPEAMETOB U PEANBHOU JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
Tak U C PELICHUEeM YpaBHEHUN U HepaBeHCTB. Ilpu sTom OosbIIOE BHUMAaHHE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJyYCHHbIE (YHKUHUH, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, MO3BOJSIOIIMX BbIpaXaTb 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pa3nuuHON (opMe: aHATUTHYECKOW, Tpaduyeckod u ciaoBecHOW. Ero m3ydenue
CIOCOOCTBYET  Pa3BUTHIO  AJTOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHas nuHus «Hadama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIAIHBIX 3ajad,
JOCTYIHBIX 00YYaIOIUMCS, Y KOTOPBIX MOSBISAETCS BO3MOXHOCTh MCCIEI0BATh U
CTpouTh Tpadukud (QYHKIUH, ONpeAensaTb HMX HauOONbIIME W HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHUs1 IpoueccoB. JlaHHas copaeprkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHUSI MaTEMAaTHYECKUX MOJIEJECH pEAlbHbIX CHUTYyalluH,
HaxXOXJCHUS HAaWJIy4dlIero pelIeHHs B NPHUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO aHaJIn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOr0, (hOPMaTbHO-JIOTHYECKOTO U KPEAaTUBHOTO
MBIIUIEHUSA, (OPMUPOBAHMIO YMEHUW pAcClO3HABaTh MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O
BBIIAIOIIMXCSA PE3YJIbTAaTax, IMOJIYYEHHBIX B XOAE pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-MeTONNYECKAsA JINMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJEMEHTaM TEOPUM  MHOXKECTB. T€OpPETMKO-MHOKECTBEHHBIE
IPEJICTAaBIECHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHONM MAaTEMaTUKH W IPEjIararoT



HauOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONMN BCE pa3ziesibl MaTEMaTUKU U €€
IPWIOKEHHUM, OHHU CBSI3BIBAIOT PA3HbIC MATEMATUYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. IloaTromy BakHO JaThb BO3MOKHOCTH IIKOJIBHMKY MOHHUMATh TE€OPETUKO-
MHO>KECTBEHHBII SI3bIK COBPEMEHHOM MATEMAaTHMKM W HCIOJIB30BaTh €ro Ui
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOro aHalIM3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTEMaTH4YECKOrO MOJEIMPOBAaHUs, KOTOpPBIE IPHU3BaHBI
chopMHUPOBaATh HaBBIKK MOCTPOCHUS MOZEIIEH pealbHbIX CUTYaI[Ui, HCCIEA0BAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETAMU TIOJYYEHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUIETEHBI B KaXKIbIi
13 pa3/ieJoB MPOrpaMMbl, OCKOJIbKY BECh MaTeprall Kypca IHPOKO UCIIOJIb3YETCs
JUISL pelIeHUs] PUKIAAHbIX 3a1a4. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HCIONb30BATh AHAJNOTHIO, 0000IaTh W KOHKPETU3HPOBAThH
npobsemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJlad OpraHu3yercs B Ipoliecce M3y4YeHUsl BCEX TeM Kypca «Auredpa M Havdaia
MaTeMaTUYECKOIro aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha H3ydeHHE Kypca ajreOphbl MU Hayall MaTEeMaTHUYE€CKOTO
aHayiM3a Ha 0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henenmo B 10 kmacce u 3 daca B
Henento B 11 kimacce, Bcero 3a nBa roja o0ydenus — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApuMeTHyecKkue  omepanuud C
palMOHANILHBIMU YUCIaMU, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Iprumenenue
ApoOel U MPOLIEHTOB Ui PELICHUs MPUKIATHBIX 3a/1ad U3 pa3U4HbIX OTpacien
3HAHUU U peajbHOU KU3HU.

JewicTButenbHble 4uncia. PanMOHaNbHBIE W WppAlMOHAIBHBIE 4YMCIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIUHCIICHUS, TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3YJIbTATa BEIYMCIICHUN.

Crenenb ¢ 1uenbiM  mokazatenem. CranpaptHas  ¢dopMa  3alucH
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEHUCTBUTENBHBIX YHUCEN JJISI PELICHHsS] MPaKTUYECKHX 3aJad U IPEACTABICHHS
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apuPMETHUECKUMH KOPHSAMH HATYpaIbHOU CTEIEHHU.

CHHYyC, KOCUHYC ¥ TaHI€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YMCJIOBOIO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEeHCTBO, peElIEHHME HEPABEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne nppailMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4
Y 33]1a4 U3 pa3IMuHbIX 00JIaCTEel HAYKU U PEAIbHOM KU3HHU.

DyHKIMU U TPAPUKHT

OyHkus, crnocoObl 3amaHus ¢yHkuun. [padux dyakuuu. B3aumuHo
oOpaTHble (DYHKIIHH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hymu yskmmm.
[TpoMexxyTkH 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIMS C HATYpaJIbHBIM U LIeJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
(G YHKIIUNA YUCIIOBOTO apryMeHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. GopMysna CIOXKHBIX MPOUEHTOB. MCrnosib30BaHME MNPOrPECCUM JIst
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omepanuu HajJ MHOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CrteneHb ¢ palioOHAJIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JleciTHUHbIE U HATypadbHbIE JOTrAPHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHUN, COEPKAIIUX JOTapU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPIKALIUX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NpUKIagHbIX 3a7a4 ¢ IOMOLIbIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajlad M 3a7ad M3 pa3IMyHbIX 00JacTedl Hayku M peabHOU
KU3HH.

DOyHKkuUHU U rpadpuku

Oynkrus.  [lepuomumueckue  dyHkiuu. [IpoMexyTku  MOHOTOHHOCTHU
¢yakuuu. Makcumymbl 1 MUHUMYMbl (pyHkiuu. HaumOomnbiiee m HauMeHblliee
3HaueHUEe (PYHKIIMM HA POMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TPAPUKHU.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U rPaPUKU.



Hcnonws3oBanue rpadukoB QYHKUIHMN JJIs PEIICHUS YpaBHEHUH W JIMHEHHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB GYHKIUN IS HUCCIIEIOBAHUSI TMPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hauyana maTteMaTH4eCKOro aHajiu3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. ['eomerpuyeckuid ©  (QUMYECKUI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  dneMEHTapHbIX  (QyHKIuil.  DopMynbl  HAXOXIEHUSA
MIPOM3BOTHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHre MPOM3BOAHON K MCCIEAOBAHUIO (PYHKIIMIA Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxaeHne HanOoNbIlero 1 HaMMEHbIEro 3HayeHus: (GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM [JIsi HAXOXKICHUS HAWIYYIIETO pPEIICHUS B
NMPUKIIAIHBIX 337a4ax, Ui ONPEINENEHUs CKOPOCTH IMPOLEcca, 3aJaHHOIO
(bopMynoi niaK rpaduKoM.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reomMeTrpuueckuili u (u3MvecKkuid cmbicia. Beruucnenue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue ydeOHOro mnpeaMera «MaremaTuka» JODKHO oOecrneunBaTh
JIOCTHKEHUE Ha YPOBHE CPEIHEro 001ero 00pa3oBaHus CIEIYIOMUX JIMYHOCTHBIX,
METaNpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapakTepUu3yITCs:

I'paxxpanckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WICHAa POCCHHCKOTO O0OIecTBa, TMPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
IpoLEenyp TPaKIAaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W IIp.), yMEHUEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY ¥ HACTOAIIEMY POCCHUICKON MaTEMAaTUKH, [IECHHOCTHBIM OTHOUIEHUEM K
TOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKCHHI B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, JTUYECKOrO  IOBEICHMUS,
CBSA3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYash ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pelIeHu, paccyXJIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4eCcKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHATh MATEeMaTUYECKUE 3HaHUS B
MHTEpEecax 370pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (370pPOBOE MUTAaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OTIbIXa, peryJsipHas duznueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIBHOM
JESITENIbHOCTBIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieid mpodeccud W peaqr30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHYECKON KYIbTYpPbI, MMOHUMAHHEM BIUSHUS
COLIMAJTbHO-PKOHOMHMUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOJHON U COLUATBHOM
cCpedbl, OCO3HaHMEM TJO0AJIbHOTO  XapakTepa JSKOJOTMUYECKHX MpodseM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH  OKpY’KaloIIel cpeapl, IUIAaHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEACTBUM JUIs1 OKPYXKAOIIEN CPENBbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHs HAaykKh UM  OOIIECTBEHHOW TPAKTHKH, IMOHUMaHHUEM
MaTEMaTUYECKONM HayKu Kak cQepbl YeIOBEYECKOW JEeATeTbHOCTH, 3TaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
WHUBUIyaJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOrpaMMBI yd4eOHOro IMpenMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
OelCmBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUBHBIMU OelCMBUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYHCAIOWe20  Mupa;  npumeHeHue  J102UHECKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornueckne nenHCTBUS:

e BBIABIITh U XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHHH MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpECIICHUs]  TOHSATHH; yCTAHABIMBATh  CYIIECTBCHHBIH  IMPU3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (OPMYIUpPOBaTh M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISBIATh ~ Mar€MaTHUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npeajaratb  KpUTEPUM  JUIL  BBIABICHHMS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;

JIeNaTh BbIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKIAEHUHM (MPSAMBIE U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTALUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIOCO0 perieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJBKO
BapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMAIMH € Y4ETOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

BbasoBrle ucciiegoBaTeIbCKUEe NCUCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKMI MHCTPYMEHT MO3HAHMS,
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  HCKOMO€ M  JlaHHOe, (OpMUpPOBaTh  THIOTE3Y,
apryMeHTHUPOBATh CBOIO TMO3UIINIO0, MHEHUE;

POBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIICZIOBAHUE IO YCTAHOBJEHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBICHUS, TIPOIecca, BBIIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENIBHO (HPOPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIIOJIEHUS, MCCIEAOBAHUSA, OIICHUBATHh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOILIECCA, a TAKKE BbIABUIaTh
MPEINONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Paborta ¢ undopmanmei:

BBISIBIIATh JeULIUTHl UHPOpPMALMU, TaHHBIX, HEOOXOAUMBIX Ui OTBETA
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMALIMIO
Pa3IMYHBIX BUIOB U (HOPM IPEICTABICHUS;

CTPYKTYpPHUpPOBaTh MH(MOpPMAIUIO, IPEACTABIATh €€ B pa3InuHbIX (popmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie KOMMyHuKkamug@Hwle Oelicmeus,  obecnedugarom

CPOPMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00YVUAIOUWUXCSL.
OoOuenue:

BOCIIpUHUMATh M (OpPMYIUpOBATh CYXKJAECHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1a4ud, KOMMEHTHPOBATh MOJYy4YECHHBIA pE3yJIbTarT;

B X0JIe 00CYXJCHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaEMOM TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKAa3bIBaTh UICH, HALIEJICHHBIE HA MOMCK
PELIECHHUS]; COINOCTABJIATh CBOM CYXKACHUS C CYXKICHUSMH JIPYrHX
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pa3jIMyUe€ W CXOJICTBO MO3UIIUIN; B
KOppeKTHOU popme HpopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PaKCHHUS,
MPEACTABIATh  PE3YyJibTaThbl  pEUIEHUsS  3aJaud,  OKCIEPHUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALNH U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHHUYECTBO:

3)

NOHMMAThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH |
VHANBUAYAJIbHOW pabOThI IPH pelICHUH yU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOW JIEATEIHHOCTH, IUJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMN
paboThI, pactipesielisiTh BUIIbI pabOT, TI0rOBapUBATHCs, 0OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBATh B IPyNNoBbIX (hopMax paboThl (00CYxkAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJIHIATH CBOIO YacThb pabOThl U
KOOPJAMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH]IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
c(OpMYyTUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusarom

qbopmupaeaHue CMBLCIIO0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOE JTUYHOCMU.
CaMoopraH Hn3anus.

COCTAaBJIATH INIaH, AJITOPUTM PCIICHUA 3a/iavuu, BBI6I/IpaTB CII0co0 pemicHuA C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIb:

BJIQJICTh HaBBIKAMHU  TIO3HABATEJIBHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJIETh CHOCOOaAMU  CaMOMNPOBEPKH, CaMOKOHTPOJS mpolecca U
pe3yJibTaTa pEeleHUs] MaTEMATUYECKOU 3a/1a4H;



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWICHHBIX OMKOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune y4eOHOro Kypca «Anredpa u Hayaja MaTEMaTHYECKOTO aHAIIN3a)
Ha YpPOBHE CpeaHEero oOmero odpa3oBaHMs IOHKHO OOECIEeYMBATH JTOCTHKCHHE
CIISAYIOIIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

10 KVIACC

Yucsia v BBIYHCICHUSA

OnepupoBaTh NOHATUAMH: pAUUOHAIBHOE W JEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHASA IPOOb, TPOLIEHTHI.

Bomonusate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

BbInonHATh pUOIMAKEHHBIE BBIUMCIEHUS, UCTIONB3Ysl MpaBUiia OKPYIJICHMS,
JIeNaTh MIPUKHUJIKY U OLICHKY pe3yJIbTaTa BEIUYNCICHUMN.

OnepupoBaTh NOHATUSMU: CTENEHb C ILEJbIM IMOKa3aTejieM; CTaHJapTHas
dopma 3amucu ACWCTBUTEIBHOIO YHCIIA, KOPEHb HATYpPaJbHOM CTENeHU;
UCIOJIb30BaTh MOAXOASIIYI0 (OpMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHHUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOHU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3alKMCh MPOU3BOJIHLHOIO yIila yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIHIH.

YpaBHeHus] 1 HEPaABEHCTBA

OnepupoBaTh NOHSATHUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHUE;

BoInonHATh NpeoOpa3zoBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW U peliarh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoimonHsaTe npeoOpa3oBaHus LENbIX, PAlMOHATIBHBIX U HPPALUOHATBHBIX
BBIDXEHUH W  pelmaTbh OCHOBHBIE THUMBl  LEJIbIX, palUOHAIBHBIX H
UPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS U HEPaBEHCTBA JJISl PELUICHUSI MaTEMaTHYECKUX 3a]ad
W 33]71a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U PEATbHOM JKU3HU.



MogenupoBarh pealbHbIE CHUTyallUM Ha $3bIKE alreOpbl, COCTaBJIAThH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allliapaTa ajreopsbl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HaueHUU (yHKIuHU, Tpaduk GYHKIUH, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh MOHATHUSAMU: YETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crpouth u unuTaTh rpauKu TUHEHMHON (QYHKUIMHU, KBaAPATHUHON (DYyHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Hcnonb3zoBaTh rpaduku (QyHKUMNA Ui HCCIENOBaHMS IPOLECCOB U
3aBUCHMOCTEW MpPU PEIICHUHU 3a7ad U3 APYrUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

OnepupoBaTh MNOHATUSAMHU: IIOCJIEIOBATENbHOCTh, apu(pMeTHUYecKas H
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh TMOHATUSIMH: OECKOHEYHO YOBIBarOU[asi TI'€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOrpeCcCuu.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
pealIbHBIX 33Ja4 MMPUKIIAJHOrO Xapakrepa.

MHoxkecTBa U JIOTMKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar il ONHMCAHMS
peabHBIX MPOIECCOB U SIBICHHUM, MPH PEIICHWH 3a7ady W3 JAPYrUX YueOHBIX
IIPEIMETOB.

OnepupoBaTe  MOHATUSAMMU: OIIpeZICIICHNE, TEeopeMa, CJICJICTBHE,
J0Ka3aTeIbCTBO.

11 KUIIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUAMM: HATypaJbHOE, LEI0€ YHUCIO; HCIOIb30BaTh
IOPU3HAKH JIETMMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKUTEIH
IUIs peLeHus 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSMHU: Jorapu@m uucia, AECATHUYHBIE W HaTypaibHbIE
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHaTh cBOMcTBa CTemeHM Juid  NpeoOpa3oBaHUs — BBIPAKECHMUI;
ONEPUPOBATH TOHATUSAMM: IOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIEepUpOBaTh MOHATUSAMU: Jorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts penieHus mpocTenmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CHCTEMA JMHEHMHBIX YPaBHEHHI U €€ pEeLICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Haxomuts pemieHus npoCTEUIINX CUCTEM U COBOKYIHOCTEH PallMOHAIBHBIX
YPAaBHEHUW U HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHMIO 3aa4H,
UCCIIEI0BATh TOCTPOECHHBIE MOEIH C UCIIOJIb30BAHUEM allllapara aareopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh NOHATUSMH:  [epuoanyYecKas  (QYHKUHS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
uccienoBanus PyHKIINH, 3aJaHHON rpaQuKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIMI; N300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH U
WCIIOJIb30BAaTh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTU TrpauKH JUHEHHBIX ypaBHEHHM
Y WCIIOJIBb30BAaTh UX IS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnons3oBaTh rpapuku (QyHKUMHA Ui HCCIENOBaHUS IPOLIECCOB U
3aBUCUMOCTEN U3 JPYTUX y4EOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMSI; TPOU3BOAHAS (DYHKIINH;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3MUECKUN CMBICI IPOU3BOAHON JIJIsI PEIICHHUS
3az1ad.

HaxoauTe npou3BoAHbBIE 3JIEMEHTAPHBIX (DYHKIIMM, BEIYUCISATH POU3BOAHBIE
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

Hcnonbp30BaTh TPOM3BOAHYIO JIJIsl UCCIEAOBAHNSA (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K TOCTPOEHUIO IPAPHUKOB.

Hcrnonp30BaTh NPOM3BOAHYIO I HAXOXKACHUS HAWIIY4YLIEro pELICHUS B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TMEepBOOOpa3Has MW  HUHTErpaj; IMOHUMATh
r€OMETPUIECCKUN U (PU3NIECKUN CMBICI MHTETpaa.



Haxonuth mepBoOOpa3Hble AJIEMEHTAPHBIX (PYHKIIMH; BBIUUCISITH WHTErpal
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
bu3znUecKoro xapakTepa, CpeicTBaMU MaTEMaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

KoaunuecTBo uacos

Ne HaunmeHoBaHue pa3iesoB U TeM DJIeKTPOHHBIE (LM poBbIe)
Konrpoasbnsie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBaTejibHbIE PeCypchl
padoThI padoThI
MHoxecTBa paloHaJIbHbIX U
1 EHCTBUTEIBHBIX YHCEN. PannoHanbHbIe 14 1 bubmmorexa MO
A Al https://uchebnik.mos.ru/catalogue
yYpaBHEHHS U HEPABEHCTBA
) @Oynkuuu 1 rpapuku. CTeneHsb ¢ HenbiM 5 bubmorexa MO
IoKa3aTeseM https://uchebnik.mos.ru/catalogue
3 ApupMeTHIECKHi KOPeHb N—O0i CTEIICHH. 18 1 bubmmorexa MOIII
HppannoHanbHble YpaBHEHUS U HEPABEHCTBA https://uchebnik.mos.ru/catalogue
DopMyIibl
4 TPUTOHOMETPUU. T pUTOHOMETPHYUECKHE 22 1 bubmmorexa MOLI
P pri.2p P https://uchebnik.mos.ru/catalogue
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCHHU 5 buomiorexa M1
s porp https://uchebnik.mos.ru/catalogue
5 [ToBTOpeHue, 0000IIEeHNE, CHCTEMATH3AIIHS 3 1 bu6mmorexa MOIII
3HAHUHI https://uchebnik.mos.ru/catalogue
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOT'PAMME
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11 KVIACC

KoaunuecTBo yacos

Ne HaumeHoBaHue pa3nesnoB U TeM DJIeKTPOHHBIE (LM poBbIe)
KonrTpoasnbie | IlpakTuyeckue
n/n NnporpamMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
CTel'IeHB C paI_II/IOHaJIBHLIM IIOKAa3aTCIICM.
1 ITokazaTenbHas pynkuus. [lokazaTenbHbie 12 1 bubmiorera ML
YHIIH. https://uchebnik.mos.ru/catalogue
YpPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GpyHKIIHS.
2 .HOFapI/IiMI/I‘leCKI/Ie (byaBII{leHml u 12 bubmiorexa M1
P yp https://uchebnik.mos.ru/catalogue
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIINH U UX
3 rpa(bHKH T EIFOHOMeTq)IZ-IeCLII(I/Ie 9 1 bubmiorexa M1
p P p https://uchebnik.mos.ru/catalogue
HEpaBEHCTBA
buommorexa MOIII
4 IT il 51 24 1
POHSBOMHAL. LIPHNMCHCHHC HPOHIBOAHON https://uchebnik.mos.ru/catalogue
5 I/IHTGF aJl 1 €TI0 IIPUMCHCHUA 9 BI/I6JII/IOT€‘K3 MSLH
p P https://uchebnik.mos.ru/catalogue
. Bubmuorexa MDIII
6 Crcrempt ypasHenmii 12 1 https://uchebnik.mos.ru/catalogue
7 HarypaibHbie U 11eble Yncia 6 Bubmaorexa MOIII
yP H https://uchebnik.mos.ru/catalogue
[ToBTOpeHue, 06001IeHNE, CHCTEMATU3ALINS bubmorexa MO
8 - 18 2 )
3HAHUHA https://uchebnik.mos.ru/catalogue
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bceero Kontponpupie | Ilpakruaeckne )Ii”.y'-lel-[l/lﬂ :)Iﬁl?al;OBaTeﬂbele
padoThI padoThI pecypenr
1 MHoecTBO, Onepaluy HaJl MHOXKECTBAMH. 1
Huarpammsl Ditnepa—Benna
Pannonanbubie yncina. OOBIKHOBEHHBIE U
2 JeCATUYHBIEC APOOH, ITPOIEHTHI, 1
OECKOHEUHbIE TEPUOTUIECKUE APOOH
ApudmeTrueckue oneparuu ¢
3 palMOHAILHBIMH YHCJIAMH, 1
peoOpa3oBaHUs YUCIOBBIX BIPAKEHUN
[Ipumenenue apoOeii U MPOIEHTOB JJIS
4 pEILICHMS IPUKIJIAIHBIX 3a7a4 U3 Pa3JIMYHbIX 1
OTpacjeil 3HaHUN U PEaIbHON KU3HU
[Ipumenenue apodeit 1 MPOIEHTOB J1JIs
5 pELIeHMs TPUKIIAJIHBIX 3a7a4 U3 Pa3IMYHbIX 1
oTpaciield 3HaHUW U peasibHOW KU3HU
5 JeWcTBuTenpHbIE Uncha. PainoHanbHbIE U 1
MppalKOHaJIbHbIE YUCa
7 ApudmeTrueckue oneparuu ¢ 1
JIEMCTBUTEIbHBIMU UM CJIAMH
[TpubnmxEHHBIE BRIYMCICHUS, TTPABUIIA
8 OKpYTJICHHUS], MPUKHUJIKA U OI[€HKa 1

pe3yJibTaTa BIUUCICHUN




TO)KI[GCTBa " TOXICCTBCHHBIC

9
npeoOpa3zoBaHus
10 VYpaBHEHUE, KOPEHb YpaBHEHUS
11 HepaseHcTBO, penieHue HepaBeHCTBa
12 MeTton nHTEpBaIOB
13 Perienue nenbix U 1poOHO-pallnOHATIBHBIX
YpaBHEHHI 1 HEPABCHCTB
KonTponbHas pabora o Teme "MHOXeCTBa
14 palMOHANBHBIX U 1€ CTBUTEIbHBIX YUCEIL.
PanmonanbHble ypaBHEHUS U HEpaBEHCTB"
15 OyHKIMS, CIIOCOOBI 3a1aHus QYHKITUH.
B3aumno oGpaTHbIe GyHKINUU
I'paduk pynkuun. O671aCTh ONpPEACICHUS U
16 MHO’KECTBO 3HaueHuil pynkuuu. Hymu
¢ynkuu. [IpoMexxyTkn 3HAKOMTOCTOSIHCTBA
17 Yérabie 1 HEUETHBIC DYHKIIUU
CreneHb ¢ 11eIbIM MOKa3aTENEM.
18 Crannapraas popma 3anucu
JIEMCTBUTEILHOI O YHCIIA
Hcnonp3oBanue noaxonsuieii Gopmsl
19 3aIKCH JIeH CTBUTENBbHBIX YUCEN s
pelleHus MPaKTUYeCKUX 3a1a4 U
MPEACTaBICHUS JaHHBIX
Crenennast pyHKIHS C HATYPAJIbHBIM U
20 LeabIM IToKa3areiieM. EE cBolicTBa U
rpadux
21 ApudmeTrueckuil KOpeHb HaTypaIbHOI




CTCIICHU

ApudmeTrueckuil KOpeHb HaTypaabHOI

22
CTEIEHU

23 CBoiicTBa apr(pMETHIECKOrO KOPHS
HAaTypaJbHOU CTEIICHU

24 CBoiicTBa apr(pMETHIECKOTO KOPHS
HAaTypaJbHOMU CTEIICHU

o5 CBoiicTBa apr(pMETHIECKOr 0 KOPHS
HaTypaJIbHOM CTENEHU

26 JelicTBus ¢ apuMeTHIeCKUMH KOPHSIMU
N—O0M CTENEeHU

27 HeiicTBus ¢ apudMeTHIeCKUMH KOPHSIMHU
N—OM CTEIEHU

28 JeiicTBus ¢ apupMETHYECKUMU KOPH SIMU
N—OM CTENEHU

29 JeiicTBust ¢ apuMETUIECKUMU KOPHSIMH
N—OMU CTEIECHU

30 JeticTBus ¢ apuMeTHdeCKUMH KOPHSIMU
N—OU CTEIEHU

31 Pemenne nppalimoHaabHBIX YPaBHEHUN U
HEPaBEHCTB

39 Pemenne nppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

33 Pemenue uppanvoHanbHBIX YpPaBHEHHH U
HEPaBEHCTB

34 Pemenune nppanoHaabHBIX YPaBHEHUN U

HEpPaBEHCTB




Pemenue uppanroHanbHBIX YpPaBHEHH U

35 1
HEpPaBEHCTB

36 CaoiicTBa 1 rpaduk KOpHS N-0if cTerneHn 1

37 CaoiicTBa 1 rpaduk KOpHS N-0if cTEreHN 1
KonTtponbpHas pabota 1o reme

38 "Apudmernyeckuil KOpeHb N—0il CTENEHHU. 1
WppanmonanbHble ypaBHEHHUS U
HepaBeHcTBa"

39 CuHyc, KOCUHYC U TaHT€HC YUCIIOBOTO 1
aprymMesra

40 CuHyc, KOCUHYC U TAaHT€HC YUCIIOBOTO 1
aprymMesra

41 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOI'O apryMeHTa

42 ApKCHHYC, apKKOCHHYC M apKTaHTeHC 1
YHCIIOBOIO apryMeHTa
TpuroHomerpudeckasi OKpy>KHOCTb,

43 OIpeeNeHN e TPUTOHOMETPUYECKUX 1
(bYHKIMI YMCIIOBOTO apryMeHTa
TpuroHomerpudeckasi OKpy>KHOCTb,

44 OIpEENeHNE TPUTOHOMETPUYECKUX 1
(byHKIMI YK CIIOBOrO aprymeHTa

45 OCHOBHBIE TPUTOHOMETPHUECKHE (DOPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 1

47 OCHOBHbIE TPUTOHOMETPHUYECKHE (HOPMYIIbI 1

48 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYITBI 1

49 [TpeoOpazoBaHUE TPUTOHOMETPUIECKIX 1




BBIPAKEHU I

[IpeobGpa3zoBaHue TPUTOHOMETPHIECKUX

50 . 1
BBIpaKECHHUI

51 [Tpeo6Gpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

59 [Tpeo6Gpa3oBaHre TPUTOHOMETPUUECKIX 1
BBIPAKECHUN

53 [Tpeo6pa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIpAXKEHU U

54 Pemenue TpUroHOMETPUYECKUX yPaBHEHUI 1

55 Perienne TpuroHoMeTpUYECKUX ypaBHEHUN 1

56 Perienne TpUroHOMeTpUYECKUX YPaBHEHUN 1

S7 Pemenue TpUroHOMETpUYECKUX ypaBHEHU I 1

58 Pewienrie TpUroHOMETpUUYECKUX YpaBHEHUN 1

59 Peuienre TpUroHOMETpUUYECKUX YpaBHEHUN 1
KonTtponeHas padota no teme "dopmys

60 TpuronomeTrpuu. Tpuronomerpuieckue 1
ypaBHeHHS"
[TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUS

61 rocjenoBareabHocTe. MOHOTOHHEIE 1
II0CJIEIOBATEIbH OCTH
ApudmeTrueckas 1 TeoMeTpudecKas

62 nporpeccun. Mcronp3oBanne mporpeccuu 1
JUTSL PELICHUS PEaJIbHBIX 3a/1a9
MPUKJIATHOTO XapaKTepa

63 beckoneuHo yObIBaroIas reoMeTpuyeckas 1

nporpeccusi. Cymma O€CKOHEUHO




yOBIBaIOLIEH FeOMETPUUECKON TPOrpeccun

64 dopmyiia CIOKHBIX MPOIEHTOB 1
65 @opmyJia CIOKHBIX MPOLEHTOB 1
O00011eHnEe, CHCTEMATH3AIlA 3HAHUH 3a
66 Kypc anredpbl ¥ Ha4yajl MaTEMAaTHYECKOTO 1
ananu3a 10 kmacca
67 Htorosas KOHTpoJbHAs paboTa 1
O60061eHue, cucremMaTH3alys 3HaHUH 3a
68 KypcC aJreOpbl ¥ Hadajl MaTEMaTHYECKOTO 1
ananu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

KounuecrBo yacos JIEKTPOHHbIE
Ne T HMara uu(ppoBbIE
éMa ypoka Konrpoasbnbie | IlpakTuyeckue
n/n Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ pallMOHAIBHBIM I10Ka3aTeIEM 1
2 CBoiicTBa cTeTIeHN 1
3 [TpeoOpazoBaHue BeIpakeHUH, COAEPKAIINX 1
palroHANIbHbIE CTEIIEHU
[TpeoOpazoBaHue BhIpaKEHUH, COEPKAIIUX
4 ’ 1
palroHANIbHbIE CTEIIEHU
5 [IpeobpazoBanre BEIpAXKEHHM, COAEPIKAIIUX 1
palMoHalIbHbIE CTENEHU
6 IToka3arenbHbIe ypaBHEHHS U HEPABEHCTBA 1
7 IToka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
y
8 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
y
9 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA 1
y
10 [TokasarenbHbIC ypaBHEHHUS M HEPABEHCTBA 1
Iloka3arenbHas (pyHKIMs, €€ CBOWCTBA U
11 ’ 1
rpadux
KontposnbeHas pabora no reme "Crenens ¢
12 paIMOHAILHBIM TTOKA3aTelIEM. 1 1
[Toxazarenbhas ¢pynkius. [lokasaTenbHbie
YpaBHEHMS U HEpaBeHCTBA"
13 Jlorapudm uncna 1
14 ECATUYHBIC U HATypadbHbIC JIOTApU (MBI 1
y




[IpeobpazoBaHue BEIpaXKEHHM, COAEPIKAIITUX

15
Jorapu mbl

16 [TpeoOpazoBaHue BeIpaKeHUH, COEpKAIIUX
sorapu mal

17 [TpeoGpa3oBaHue BEIpAKEHUH, COMEpKAIIUX
Jorapy (Gmbl

18 [TpeoGpa3oBaHue BBIpAXKEHUH, COIEPIKAIINX
Jorapu Gmbl

19 Jlorapudgmuyeckue ypaBHEeHUs U
HEpaBEHCTBA

20 Jlorapudmuyeckue ypaBHEeHUs U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckue ypaBHEeHUS U
HEpaBEeHCTBA

23 Jlorapudmuyeckas QyHKIHs, €€ cBOICTBA U
rpaduk

24 Jlorapudmunueckas ¢pyHkius, e€ cBoiicTBa 1
rpadux

95 Tpuronomerpuueckue QyHKIMH, UX
CBOMCTBaA U TpapUKH

26 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa U rpaduKu

97 Tpuronomerpudeckue QyHKUNU, UX
CBOICTBa U rpaduku

28 Tpuronomerpudeckue QyHKINU, UX




CBO¥CTBa U rpaduku

IIprmeps! TPUTOHOMETPUUECKUX

29
HEPaBCHCTB

30 [TpuMepsI TPUTOHOMETPUIECKUX
HEPaBECHCTB

31 [TpuMepsI TPUTOHOMETPUIECKUX
HEPaBECHCTB

39 [TpuMepsl TPUTOHOMETPUYECKUX
HEpaBEHCTB
KonrtponsHas pabota no teme
"JlorapudmMuueckast QyHKITHUS.
Jlorapudmuyeckue ypaBHEHUS U

33 HepaBeHCTBA. T pUTOHOMETPHUY €CKUE
(GYHKIIUU ¥ UX
rpa¢ukn. TpuroHoMeTpUIeCcKue
HepaBeHCTBA"

34 HenpepeiBHbIE hyHKIIMH

35 MeToa HHTEpBAJIOB ISl PEeIICHUS
HEPaBECHCTB

36 MeToa HHTEpBAJIOB ISl PEIIECHUS
HEPaBECHCTB

37 [TpousBoanas GyHKIUN

38 [TpousBoanas GyHKIUN

39 I'eoMmerpuueckuii U GU3HUESCKUI CMBICIT
MIPOU3BOTHOM

40 ['eomerpuyeckuii U pusnueckuit CMbICI

MIPOU3BOTHOM




41

[Tpou3BoaHbIE 3JIEMEHTAPHBIX (YHKIUI

42 [Tpon3BoaHbBIE 3JIEMEHTAPHBIX (YHKIUI

43 ITpon3BoaHast CyMMBI, IPOU3BEAEHUS,
4acTHOTO (PYHKIIUN

44 ITpon3BoaHast CyMMBI, IPOU3BEAEHUS,
YaCTHOTO (YHKITHI

45 [Tpon3BoaHasi CyMMBI, TPOU3BEIECHUS,
4acTHOT O (PYHKLUN
[IpumeHeHne MpOU3BOIHOMN K

46 HCCIIEIOBaHUIO QYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBbI

MMEHEHU € MPOU3BOIHOM K

IT

47 MCCJIEZIOBAHUIO (PYHKIIMN HA MOHOTOHHOCTb
U DKCTPEMYMBbI

MMEHEHU € MPOU3BOIHOM K

I1

48 MCCIIEZIOBAHUIO (PYHKIIMN HA MOHOTOHHOCTb
U DKCTPEMYMBI
IIpumenenue npou3BOIHOMN K

49 UCCIIEZIOBAHNIO (DYHKIIMH HA MOHOTOHHOCTb
U 3KCTPEMYMBI

50 Haxoxxaenue HanOonpero 1 HaMMEHbUIETO
3HauyeHus (PyHKINU Ha OTpe3Ke

51 Haxoxxaenue HanOONbIIEro 1 HAUMEHBIIETO
3Ha4YeHUS (DYHKIIMH HA OTPE3Ke

59 Haxoxxnenue HanOONbIIEro ¥ HANMEHBIIETO
3HauYeHus (PyHKIHU Ha OTpe3Ke

53 Haxoxaenne HanboIbIIero 1 HAMMEHBIIEro




3HaueHHs QyHKLIMU Ha OTpE3Ke

HaXO)KILGHI/Ie HauOOJIBIIEr0 1 HAMMEHbBIIIETO

>4 3HauYeHHs PYHKIUU Ha OTpe3Ke

55 Haxoxnenue HanOOoNbIIero 1 HANMEHBIIETO
3Ha4YeHUs (PYHKIIUN HA OTPE3Ke
[IpuMeHeHu e MPOU3BOIHON [T
HAXO0XJEHUSI HAaWJIY4IIero pelieHus B

56 MPUKJIAAHBIX 3a7a4aX, A OnpeieeHus
CKOPOCTH IpolLiecca, 3a1aHHOro GopMyJIoi
WM rpaduKoM

57 KonrtponwsHas pabota no teme
"l[IpousBonnas. [IpumeHenre npou3BoaHOM"

58 [TepBooOpa3nas. Tabiuia mepBooOpasHBIX

59 [TepBooOpa3znas. Tabnuia mepBoodOpa3HBIX

60 WuTerpai, reomerpudeckuii u pusnueckuit
CMBICIT UHTETpajia

61 WuTerpai, reomerpudeckuil v pusnueckuit
CMBICJI UHTErpajia

62 WuTerpai, reomerpudeckuil u pusnueckuit
CMBICJI HHTErpajia

63 Brruncnenue unTerpana no gopmyse
Herotona—JleiiOuua

64 Brruncnenue unTerpana no gopmyse
Herotona—Jleitbuuna

65 Brruucnenue nnrerpana mno gopmysne
Hrrotona—JleiiOnuma

66 Brruucnenue naterpana no gopmysne




Herorona—JleitOnunna

67

CucreMbl TMHEWHBIX YPaBHEHHUU

68

Cucrembl TMHENHBIX ypaBHEHUN

69

Pemenne IMPUKJIAAHBIX 3aaa4 C IOMOINbIO

CHUCTEMBI JINHEUHBIX YPaBHEHUN

70

Pemenune IMPUKJIAAHBIX 3aaa4 C IOMOIIbIO

CUCTEMBI JIMHEUHBIX YPABHEHU I

71

CucTteMbl M1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPAIHOHATBHBIX,
MOKa3aTeNbHBIX, JOrapu(MUIECKUX
ypaBHEHUI U HEPaBEHCTB

72

CucTeMBbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIIbHBIX, UPPALIMOHATBHBIX,
MOKAa3aTeNbHBIX, JIOTapu(HMUYECKIX
YpPaBHEHHI 1 HEPABEHCTB

73

CucreMbl M COBOKYITHOCTH LETIBIX,
palMOHANIbHBIX, UPPALIUOHAIIBHBIX,
MOKA3aTEeNbHBIX, JIOrapu(MIYeCcKUuX
YPaBHEHMI U HEPABCHCTB

74

CucreMbl 1 COBOKYITHOCTH IETIBIX,
palMOHANIbHBIX, UPPALIMOHAIBHBIX,
MOKAa3aTeNbHBIX, TOTapu(HMUYECKIX
YPaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpa@ukoB GyHKIHHA 115

pelIeHUs YPAaBHEHUN U CUCTEM

76

Hcnonp3oBanue rpagukoB GyHKIMUHA 115

pEIICHUsA ypaBHeHI/Iﬁ U CUCTEM

77

IIpumeHenue ypaBHEHHI, CUCTEM U




HEPAaBEHCTB K PEIICHUI0 MaTEMAaTHYECKUX
3a7jad ¥ 3a]a4 U3 pa3IuyHbIX o0nacTeil
HayKU U peaJIbHON KU3HU

KontponeHas pabota no reme "MHTerpan u

8 ero npuMmeHeHus. CucreMs! ypaBHEHH"

79 HatypasipHble 1 11€1ble Yncia B 3a4a4ax U3
peanbHON KU3HU

80 HatypainpHble 1 1enble yncia B 3aj1a4ax u3
peanbHON KU3HU

81 HatypaiipHble 1 1enble Yncia B 3aa4ax u3
peaibHOM KU3HU

82 [Tpyu3Haky NEIMMOCTH LIENIBIX YHCEI

83 [Tpu3HaKy 1ETMMOCTH LIENIbIX YHCEI

84 IIpu3HaKu 1eIMMOCTH LIENIBIX YHACEI

85 [ToBTOpEeHue, 0000IICHHE, CHCTEMAaTH3AITUS
3HaHUW. YpaBHEHUS

86 [ToBTOpeHme, 00001IEHNE, CHCTEMAaTH3ALIUS
3HaHUU. YpaBHEHUs

87 IToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aLUs
3HAHUW. YpaBHEHHUS

88 IToBTOpeHue, 06001IEeHNEe, CHCTEMAaTH3aLUs
3HAHUW. YpaBHEHHUS

89 [ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALINS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 0600LIeHNE, CHCTEMATH3ALINS
3HaHUU. YpaBHEHUS

91 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIINS




3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 0000IICHNE, CHCTEMATH3AITUS

92 . 1
3HaHuil. HepaBeHcTBa

03 [ToBTOpEHuUE, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHuil. HepaBeHncrBa

94 [ToBTOpeHue, 0000IIeHHE, CHCTEeMATH3 AN 1
3HaHuil. HepaBeHncrBa

95 [ToBTOpeHue, 060001IeHNE, CHUCTEMATU3AIIHS 1
3HaHUM. CUCTEMBI YpaBHEHUI

96 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS 1
3HaHUM. CUCTEMBI YpaBHEHUI

97 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AITUS 1
3HaHUU. OyHKIUU

98 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AITUS 1
3HaHUU. OyHKIIMU

TOrOBasi KOHTPOJIbHAS paboTa

99 " 0 1

100 HTorosast KOHTpoJbHAs paboTa 1
O0600111EHHE, CHCTEMATHU3ALMsI 3HAHNH 3a

101 KypcC aJreOpbl ¥ Hadall MaTEMaTHYECKOTO 1
ananmu3a 10-11 knaccoB
O060061enue, cucremMaTi3alys 3HaHUH 3a

102 KypcC aJreOpbl ¥ Ha4all MAaTEMaTHYECKOTO 1
ananmuza 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







