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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHOro Kypca «Anredpa U Hayajga MaTeMaTU4eCcKoro
aHanm3a» 0a3oBoro ypoBHs st oOydarommxcsi 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DenepalbHOr0 TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTaH1apTa CPETHETO
obOuiero oOpa3oBaHusl, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
MPEIBSIBISEMBbIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIIUNA POCCHUUCKOTO
oOpa3oBanus. Peanmuzamusi mporpamMmbl OOECTICUMBACT OBJIAJICHUE KITFOUEBBIMHU
KOMTIETCHIIUSIMH, COCTABISIONIMMHU OCHOBY JJISi CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTU 00 YyUaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadayia MareMaTUYeCKOTO aHaIM3a» SBISIETCS OJHUM W3
HanOoyiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJbI, MOCKOJBbKY, C OIHON
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIbHYIO 0a3zy I M3Y4CHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBINIICHUE YyYalluXxcs Ha YPOBHE, HEOOXOAMMOM JJIi OCBOCHUS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Yydalluecs OBJAJEBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (OpMYIUPYET CBOM JOCTHKEHUS B MaTeMaTudeckon popme.

Kypc anreGpbl 1 Hayan MaTeMaTUYECKOro aHaIn3a 3aKJIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3WKH, XUMHH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¢ OOINEGCTBEHHON >KM3HU, IIO3BOJISICT
OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IMOBCEIHEBHOW KM3HHU. B TOke BpeMs OBIaJcHHE
a0CTpaKTHBIMA U JIOTUYECKH CTPOTHMH MaTEeMaTHYECKUMH KOHCTPYKIUSMU
pa3BUBaeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKIICHUSI, UCTIOJH30BaTh 0000IICHIE W KOHKPETU3AINI0, a0CTparupoOBaHue U
aHaIoTHI0, POPMUPYET KPeaTHBHOE U KPUTHIECKOE MBIIUIeHHE. B X0/me n3ydeHus
anreOppl M Hayal MaTEMaTHYeCKOTO aHallu3a B CTapIIed IIKOJIe ydaluecs
MOJIY9alOT HOBBIA OIBIT PEHICHUS TMPUKIATHBIX 3a/1ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MATEMAaTHYECKUX MOJIEJIeH peasbHBIX CUTyallMii M HHTEpIpEeTalUH
MOJIYICHHBIX ~ PEIICHWH, 3HAKOMATCA C  NpUMEpPaMH  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH B TPUPOJE, HAYKe W B HCKYCCTBE, C BBIIAOIIUMUCS
MaTEMaTUYECKUMH OTKPHITHSIMU U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENBHBIM BOCHHUTATEIBLHBIM IOTEHIIMATIOM, KOTOPBIMA
peayim3yeTcs Kak 4epe3 ydeOHbI Marepual, CIoCOOCTBYIOMIMKM (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK M UYepe3 CHEIUu(UKy Y4eOHOW IesITeILHOCTH,



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

B ocHoBe Meroauku oOydeHus anreOpe W HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JIeKUT AESITeIbHOCTHBIN NPUHIUI O0yUYeHHUS.

CrpykTypa Kypca «Anredpa u Hayajla MATEMAaTUYECKOI0 aHaJIN3a» BKIIIOYAET
CIIENYIOIIME CONEPKATEIBHO-METOAUYECKUE JUHUN: «Uuciia U BBIYUCICHUS»,
«Dynkuuun u - Tpadukuy, «YpaBHeHHUST U HepaBeHCTBa», «Hauama
MaTreMaTH4ecKoro aHanm3a», «MHOXecTBa UM  JIOTHKa». Bce OCHOBHBbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4alOTCsl Ha IPOTSKEHUH [BYX JIET
oOydeHMs B CTaplleld IIKOJIe, €CTECTBEHHO JOIOIHSIS APYr Ipyra U MOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMu W pasgenamu. JlaHHBIA Kypc  sIBIs€TCA
MHTETPaTUBHBIM, TIOCKOJIBKY OOBEOUHSET B ce0e CcoAepKaHue HECKOIbKUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUUECKUIN aHaIu3,
Teopusi MHOKEeCTB M Jip. [lo Mepe Toro kak ywamiuecs OBIaJeBarOT BcE Oolee
MIMPOKUM MATEeMaTHYECKUM anmapaTtoM, Y HUX MOcleA0BaTebHO (OPMUPYETCS U
COBEPIICHCTBYETCS YMEHHME CTPOUTh MATEMAaTHYECKYI0 MOJEIb PEANTbHOU
CUTyallud, TPUMEHATh 3HaHUS, NOJNyYEeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTUYECKOro aHaJln3a», I PElICHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MAaTeMaTUYECKOW 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH MTOJYYCHHBIA PE3yJIbTaT.

CopepxaTtenbHO-METOANYECKAs JIMHUAS «HuCna M BBIYMCICHMS) 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
UCIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHUCIA, YMEHHUE
pPAallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMH, J€JaTh IPUKUIKY, OLECHHUBATH
pe3ynbrar. OOywaromuecss MOJy4alOT HABBIKM MPUOJMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUST JEHCTBUU C 4YHCIAMH, 3alMCaHHBIMU B CTaHJapTHOW (dopme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUN.

JIunus «YpaBHEHUS M HEPABEHCTBA» PpEaJU3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHs] B CTaplied WIKOJE, IOCKOJIbKY B KaXJOM pas3fielie MporpaMMbl
IPElyCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3aaad. OOydaroniuecs OBJIa/IeBarOT
Pa3IMYHBIMHA METONAMHM PEUIEHUs LENbIX, PAalUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMHUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHH,
HEPaBEHCTB U UX cucTeM. [lonyyeHHble YMEHMS UCIIONb3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKUIMKA C TOMOUIBIO MPOM3BOJHOM, pEIIEeHUH MPUKIAJAHBIX 3a7ad M 3aJady Ha
HAaXOXKJICHHE HAuWOOJBIIMX M HAUMEHbIIMX 3HadYeHW GQyHKmu. JlaHHas
collep)KkaTeNibHas JIMHMUS BKIIOYAaeT B ce0s Takke (OPMUPOBAHHE YMEHHM
BBIMIOJHATh pacu€rbl Mo (opmynaMm, npeoOpa3oBaHUs IENIbIX, PAMOHAIBHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKKE BBIPAKECHUM,



COZEpXalllUX CTENEHU M Jorapupmel. braromaps H3ydeHHIO anreOpandyeckoro
Marepuaga IPOUCXOAUT  AAJbHEHIIEe  PAa3BUTHE  AITOPUTMHUYECKOIO U
aOCTpaKTHOrO MBIIUIEHUS YyYaluxcs, (OPMUPYIOTCS HABBIKM JIETYKTUBHBIX
paccykneHudd, paboTl C  CUMBOJBHBIMM  (opMamH,  IpEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. Airedpa
npeuiaraeT  3(Q(EKTUBHbBIE HMHCTPYMEHTHI JUIsl PpEIICHUS MPAKTHUECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HAIJAAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIUU W TpaduKW» TECHO
NEPETUIETAETCS C APYTHUMU JIMHUSIMU KypCa, IMMOCKOJIbKY B KAKOM-TO CMBICIIE 3a0aET
[10CJIEA0BATEILHOCTD U3y4ECHUS Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeNbHOM, TIorapu()MUUECKON U TPUTOHOMETPHUUECKUX (DYHKIUN, UX CBOMCTB
U rpauKoB, UCNONb30BaHUE (DYHKIMHN Ui pelieHus 3a1ad U3 APYyruxX y4eOHbIX
MIPEAMETOB U PEANBHOU JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C PELICHUEM ypaBHEHWIl M HepaBeHCTB. [Ipu »TOM OoOJbIIOE BHUMaHHE
yaensiercs (OpPMHUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, ITO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
pa3nuuHON ¢opMe: aHaAIUTHYECKOW, Tpaduueckord u ciaoBecHOW. Ero msydenwe
CIOCOOCTBYET  Pa3BUTHIO AITOPUTMHUYECKOTO  MBILUICHHS, CHOCOOHOCTH K
0000IIEHNI0 M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHas nuHus «Hadama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€MAaTHUYECKHUX, TAK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX 00Y4YaloIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTH HCCIIEAOBATh U
CTpoUTh rpaduku (QYHKIUH, ONpenessiTe UX HauOOoJbUIME M HAUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHus npoueccoB. JlaHHas copepkareybHas JIMHHUS OTKPBIBAET HOBBIC
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEH pealbHBbIX CUTYalMi,
HaxXOKJICHUSl HAWIYYILETO PEIICHUS B IPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MaTeMaTHUYECKOIO AHAJIN3A
CIIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOr0, (hOPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUIEHUSA, (POPMUPOBAHMIO YMEHUW paAClO3HABaTh MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O
BBIJAIOIINXCS PE3YJIbTAaTax, IOJYYEHHBIX B XOJE pPa3BUTHUA MATEMATHKU Kak
HAyKH, U UX aBTOPaXx.

ConepxkarenbHO-METOANYECKAsA JIMHUS «MHOXKECTBA U JIOTHKa» 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 €€
IPWIOKEHHM, OHH CBS3BIBAIOT Pa3HbIE MATEMATHYECKUE JUCLUIUIMHBI B €IHHOE
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 Hadajga MareMaTHYeCKOrOo AaHaaM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MaTeMaTH4YECKOrO MOJEIMPOBAaHUSA, KOTOpPBIE IPHU3BaHBI
chopMHUPOBaATh HaBBIKK MOCTPOCHUS MOZEIIEH pealbHbIX CUTYaI[Ui, HCCIEA0BAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpsl ¥ MaTEeMaTHYECKOro aHalu3a |
MHTEPIPETAMU TIOJYYEHHBIX PE3yNbTaToB. Takue 3ajjaHusi BIUIETEHbI B KaXAbIN
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,
abCcTparupoBaThCs, MCHOJIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
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 IIVTIAHE

B ydeOHOM MmlaHe Ha H3y4E€HHE Kypca aureOpbl W Hayajl MaTeMaTH4YeCKOro
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.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApuMeTHyecKkue  omepanuud C
palMOHANILHBIMU YUCIaMU, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Iprumenenue
apoOell U MPOLIEHTOB I PEUICHUS MPUKIATHBIX 3a/1ad U3 Pa3IU4HbIX OTpaciei
3HAHUU U peajbHOU KU3HU.

JewicTButenbHble 4uncia. PanMOHaNbHBIE W WppAlMOHAIBHBIE 4YMCIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, [TPaBUJIa OKPYTJIECHUS, IPUKHUJIKA U OLEHKA PE3YJIbTaTa BHIYUCIIECHUN.

Cremmienp ¢ 1menbiM  TokaszareneMm. CranmaptHas  (Gopma  3ammcH
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEHUCTBUTENBHBIX YHUCEN JJISI PELICHHsS] MPaKTUYECKHX 3aJad U IPEACTABICHHS
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus ¢
apu(PMETUUECKUMH KOPHSIMH HATYpaIbHOU CTEIIEHH.

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

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHbBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

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

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peuienne nppailMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 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 3HaueHUM ¢yHkiuu. Hymu ¢yHkimu.
[TpoMexxyTKH 3HaAKOMOCTOSIHCTBA. 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 YHKIIMNA YUCIOBOTO apryMEHTa.

Hayasia MmaTeMaTn4ecKoro aHajin3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas U reoMeTpuueckasi mporpeccun. beckoHeuHo yObIBaroiast
reoMerpuueckas nporpeccus. CymMma 0eCKOHEYHO 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 TEOPETUKO-MHOXKECTBEHHOIO armapara JJjs OIMUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYUCIEHUSA

HatypanbHseie u nensie yncna. [Ipu3Haku 1enMMOCTH NENBIX YHUCEIL.

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
[IOKa3aTeJIeEM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUH. PellleHne NpUKIIagHbIX 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHUHBIX YPABHEHUMU.

CucreMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHU U HEPABEHCTB.

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

DOyHKkuUHU U rpadpuku

Oyukmus.  [lepuonunueckue  ¢yHkiuu. [IpoMeXyTkM  MOHOTOHHOCTH
¢yakuuu. Makcumymbl 1 MUHUMYMbl (pyHkuuu. HauOonbliee U HauMeHblIee
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 GYHKIUM Ui UCCICIOBAHUS IPOLIECCOB U
3aBUCUMOCTEN, KOTOpbIE BO3HUKAIOT IPU PELICHUHU 33/]a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuyeckuiit. W (QU3MYECKUH  CMBICT
ITPOU3BOJIHOM.

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

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanOonbIIero ¥ HAMMEHbILEero 3HaueHus QyHKIUU Ha
OTpE3KE.

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

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTpuuyeckuid M (Quanyeckuii cMbici. Beruncinenue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue ydeOHOro mnpeaMera «MaremaTuka» JODKHO oOecrneunBaTh
JIOCTHKEHUE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHUs CIEIYIOMIUX JIUYHOCTHBIX,
METanpeMETHBIX U MIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHHUS TPOrPaMMbl y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapakTepUu3yITCs:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHUHCKOrO OOIIeCTBa, TPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SIBICHHI,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPask/IaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
TOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JIOCTIDKCHHM B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMMKH.

JIyXOBHO-HpPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JITYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  IOBEJICHMS,
CBSAI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JIEATEIbHOCThIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOYash ACTETUKY MaTeMaTUYECKUX
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 O€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (3I0pPOBOE MHUTaHHE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

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

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIly, OCOBHAaHUEM ILIEHHOCTU TPYJO0JIt00Us; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPUJIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha MPOTSHKCHUM BCEW JKU3HH; TOTOBHOCTHIO K aKTUBHOMY
Y4aCTHIO B PEUICHUHU MPAKTUYECKUX 3a7a4 MAaTEeMaTHUYE€CKOW HANPaBICHHOCTH.

DKOJIOTHYE€CKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMATIbHO-PKOHOMHMUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOJIHOM M COLIMAIbLHON
cCpedbl, OCO3HaHMEM TJO0AJIbHOTO  XapakTepa JSKOJOTMUYECKHX MpodseM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpYXKarollel cpepl, IUIaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JJIs1 OKPYKAIOIIEH CPEbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHs HAaykKh UM  OOIIECTBEHHOW TPAKTHKH, IMOHUMaHHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3BUTHSI W 3HAYUMOCTH Uil PA3BUTHS ITUBWIM3AIIAN; OBJIAICHUEM S3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKOM KyJIbTYpOW Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYLIECTBJISATh MPOEKTHYIO U HCCIEA0BATEIBCKYIO JIEATEIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS MPOrpaMMBI Yy4eOHOTO IMpeaMera
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OelCMBUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 00ecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYHCAIOWe20  Mupa;  npumeHeHue  J102UHECKUX,
uccnedosamenbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornueckne nenHCTBUS:

e BBIBIIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSITHH, OTHOIICHHH MEXIYy MOHATHUSMU;, (POPMYIUPOBATH
OTIpECIICHUs]  TOHSATHH; yCTAHABIMBATh  CYIIECTBCHHBIH  IMPU3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (QOpPMYIMpOBaTb M  NPeoOpa3oBbIBaTh  CYKJCHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISBIATh ~ Mar€MaTHUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npenjaratb  KpUTEPUM  JUIL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYHIL;

JIeNaTh BbIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKAEHUHN (IIPSAMBIE U OT MPOTUBHOIO), BBICTPAUBATh API'YMEHTALIMIO,
OPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHUS U BBIBOJIBI;

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

ba30Brie HccienoBaTenbLCKue IENCTBUS .

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

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

CaMOCTOATENIBHO (HPOPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHUS, OILCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

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

Paborta ¢ undopmanmei:

BBISIBJIIATh ePUIMTH UHPOPMALMHU, TAHHBIX, HEOOXOJUMBIX IJIsl 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(OpPMAIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

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

CPOPMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00YVUAIOUWUXCSL.
OoOuenue:

BOCIIpUHUMAaTh U (HOPMYIUpPOBATh CYXKAECHHUS B COOTBETCTBUU 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 X0J1e 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYK/1a€MON 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 pa3HOTIACHS, CBOU BO3PAKCHHUS;
MPEACTABIATh  PE3YyJibTaThbl  pEUIEHUsS  3aJaud,  OKCIEPHUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALNH U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
VHANBUAYAJIbHOW pabOThI IPH pelICHUH yU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOW JIEATEIHHOCTH, IUJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMN
paboThI, pactipesielisiTh BUIIbI pabOT, TI0rOBapUBATHCs, 0OOCYKIATh MPOIIECC
U pe3yabTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (00CYKaeHus1, 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(OpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuusepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusarom

qbopmupaeaHue CMBLCIIO0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOE JTUYHOCMU.
CaMoopraH Hn3anus.

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

Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIb:

BJIQJICTh HaBBIKAMHU  TIO3HABATEJIBHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJISL IMpollecca H
pe3yJibTaTa pEeleHUs] MaTEMATUYECKOU 3a/1a4H;



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAUICHHBIX OIMKNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIM M YCJIOBUSIM, OOBSICHSTH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenune y4eOHOro Kypca «Anrebpa v Hadalla MaTeMaTHIeCKOTO aHAIHN3a
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 JECATUYHAS APOOb, IPOLECHTHI.

Bomonusate  apudmernyeckue — omnepauMM € palUMOHAJIbHBIMU U
JNEHUCTBUTENbHBIMH YHCTIAMHU.

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

OnepupoBaTh NOHATHSIMU: CTENEHb C LEJbIM IOKa3aTeleM; CTaHAapTHas
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 MPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO yria yepe3 0OpaTHble TPUTOHOMETPUYECKHE
(GyHKIHIH.

YpaBHeHus] 1 HEPaABEHCTBA

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

BoInonHATh 1peoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPAKEHUW W peIIaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

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

[IpyuMeHsTh ypaBHEHUS W HEPABEHCTBA JJIS PEUICHUS MaTEMaTUYECKUX 3a]a4
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 MOJIENIN C UCIIOJIb30BAHUEM allliapaTa ajireopsl.

DOyHKIMU U TPAPUKHA

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

OnepupoBaTh TOHATHUSMU: YETHOCTb M HEUYETHOCTh (PYHKIMH, HYIU
(YHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

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

Hcnonb3oBaTh rpapuku (YHKIMH I8 UCCIEAOBAHUSA IPOLIECCOB U
3aBUCHMOCTEW MpPU PEIICHUU 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PeallbHOM
’KU3HU; BbIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BETMUYUHAMHU.

Havaja MaTeMaTH4eCcKOro aHajau3a

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

OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOLIas TI'€OMETpUYECcKas
nporpeccusi, cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOrpeCcCuu.

3aiaBaTh NOCIEN0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEW U MPOTPECCUM IS PELICHUS
peaJIbHBIX 337a4 MPUKJIAJHOTO XapaKkTepa.

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  INOHATUAMMU: OIlpeZICJICHNEe,  TEeOopeMa, CJIEJICTBUE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yuciaa v BIYUCIEHUSA

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

OnepupoBaTh MOHATUEM: CTEIIEHb C PALMOHAIBHBIM [TOKA3aTEIIEM.

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



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHaTh cBOMcTBa CTemeHM Juid  NpeoOpa3oBaHUs — BBIPAKECHMUI;
ONEPHUPOBATH TOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
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 penieHns npocTenmx TPUrOHOMETPUIECKUX 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:  [EpUOAMYECKAas  (QPYHKUHS, 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 (YHKIIMI; n300pakaTh UX HAa 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 (QYHKUMA Ui HCCIEJOBaHUS IMPOLECCOB 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 npon3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIMM, BEIUUCIATH MPOU3BOAHBIC
CYMMBI, ITPOU3BEACHUS, YACTHOTO (DYHKIIMA.

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

Hcrnonp30Bare NMPOU3BOAHYIO Uil HAXOXKACHUS HAWIY4UIErO PELICHUS B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

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



Haxonuth mepBoOOpa3Hble AIEMEHTAPHBIX (PYHKIIMH; BBIUUCISITH MHTErpa
no popmyne HeroTona—Jleitouuria.

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



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
N KosnvecTBo yacoB
DJIeKTPOHHbIE
n| HaumeHoBaHMe pa3esioB u (undposbie)
KoHTpoubH IIpakTHyeck
/ | Tem mporpammsl Bcero oOpa3oBaTe/bHbIE
ble padoThI ue padoTsI
n pecypchl
MHoOxecTBa paluOHaIbHbBIX U
1 JIEHCTBUTEIHLHBIX YUCET. 10 1 https://m.edsoo.ru/7f413
PaumonanbHbie ypaBHEHUS U lce
HEpPaBEHCTBA
ApudMeTHuecKkrii KOpeHb N—
. https://m.edsoo0.ru/7f413
2 oif crenenn. ppanronanbHbie 18 1 lce
ypaBHEHHS U HEPABEHCTBA T
DyHK a(UKU.
YHKIUHI 1 PAGHIKH https://m.edsoo.ru/7f413
3 CrerneHsb ¢ [eJIbIM 7 1 lce
THIOKa3aTeneM T
Dopmy bl
https://m.edsoo.ru/7f413
4 TpuroHomeTpun. TpuroHomerp 23 2 lce
HYECKUE YPABHEHUSA T
5 ITocienoBaTenbHOCTH U 5 https://m.edsoo.ru/7f413
MPOTrPECCHU 1ce
6 [ToBTOpenue, 0600IICHNE, 5 1 https://m.edsoo.ru/7f413
CHCTEeMaTH3aIns 3HaHUH lce
OBUIEE KOJIMYECTBO YACOB 68 6 0
10 [TIPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

11 KUIACC

N

HaunmeHnoBaHue pa3iesioB u

KoaunuecTBo yacoB

DJIeKTPOHHBIE (LM poBbIe)

/ KoHnTpoJbHbIe IIpakTnueckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTeJIbHBIE PeCYPChI
u padoThI padoThI

Jlorapudmuueckast QyHKITHUS.

1 Jlorapudmuueckne ypaBHEHUS 16 1 https://m.edsoo.ru/7f4131ce
Y HepaBEHCTBA
Tpuronomerpudeckue

2 ymicii i X rpaduict 8 1 https://m.edsoo.ru/7f4131ce
Tpuronomerpuyeckue
HEpaBEHCTBA
I1 i

3 P OHSBOHHaf{ PHUMCHEHIE 24 1 https://m.edsoo.ru/7f4131ce
MIPOU3BOTHON

4 WHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/7f4131ce
Cucremsbl ypaBHEHUN 12 1 https://m.edsoo.ru/7f4131ce
HatypanbHble U Lienble ynciia 2 https://m.edsoo.ru/7f4131ce
Crenens ¢ paniioHaJIbHBIM

Nl

7 HORA3ATEICM. LloKasaTebas 12 1 https://m.edsoo.ru/7f4131ce
¢bynkuus. [TokazarenpHble
ypaBHEHUS U HEPABEHCTBA

3 [ToBTOpEHUE, 06061ueH1fe, 18 1
CHCTeMaTU3allus 3HAHUH

OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 [TIPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
b KosnyecTBo yacoB
DJIeKTPOHHbIE
Jlara p
1 Konrtpoas | IIpakrnuec uupposbie
Tema ypoka Bce U3y4ueH
/ HbIE KHe st o0pa3oBaTeJb
ro
I padoThI padoThI HbIE PecypChl

MHOXxecTBO, Onepaluu Haj
MHOX@eCTBaMH. JluarpaMmsbl 1
Oitnepa—Benna

PanyonansHbie yncna.
OOBLIKHOBEHHBIE U IECATHYHBIE

JPOOH, MPOIEHTHI, OECKOHCYHBIC 1
MepUOIMYECKUE IPOOH
ApudmeTrueckue orneparmu ¢
paroHaTbHBIMU YHCIAMH, 1

npeo0pa3oBaHUS YUCTOBBIX
BBIPAKEHU U

[Ipumenenue apodeit u
IPOLEHTOB JJIsl pEeLIeHUs
NPUKIAIHBIX 3a7a4 U3 1
pa3IMYHBIX OTpaciiel 3HAaHUUN U
peabHOM KU3HU

[Ipumenenue npobGeit u
MIPOLIEHTOB JJIs1 pelICHUs 1

MPUKIAJHBIX 3a1a4 U3




pa3IUM4HBIX OTpACieil 3HAHUN 1
peaNbHON KU3HU

JleficTBUTENBbHBIE YUCIIA.
PammonaneHbIe 1
HppalMoHaJIbHbIE YUCTa

Apupmerrnueckue oneparm ¢
NEeHCTBUTEIHHBIMH YU CIIAMA

[IpubnmxEHHBIE BRIYUCICHUS,
MpaBUJIA OKPYTJICHUS, IPUKUIKA
U OIICHKa pe3yJibTaTa
BBIYHCIICHUM

©

ToxIecTBa U TOKIECTBEHHBIC
npeoOpa3oBaHUs

VYpaBHEHUE, KOPEHb YPAaBHEHUS

HepageHnctBo, pemenne
HEepaBEHCTBA

S N S =

Meton uHTEpBAIOB

[

Pemenue nensix u 1poOHO-
paIoOHATBHBIX YPAaBHEHUN U
HEPaBCHCTB

KonTponpHas pabora 1o Teme
"MHOKecTBa paliOHAJIbHBIX U
IEeACTBUTEIBHBIX YHCE.
PanmonanbpHbIC ypaBHEHUS U
HepaBEHCTB"

@OyHKIMS, CIIOCOOBI 3a1aHHS




¢bynkuuu. Bzaumuo oGpatHbie
byHKIIUN

I'padux pyakuun. O61acTh
OIpeNleTICHNUsI U MHOXKECTBO
3HaueHui pynkuuu. Hymm
¢bynkun. [IpomexyTkn
3HAKOIIOCTOSIHCTBA

YérHble u HEUETHBIE (PyHKLIUN

CreneHb ¢ LEIbIM MOKAa3aTENEM.
CranmapthHas gopma 3anucu
JeCTBUTENHHOT O YHCIIa

Hcnonp3oBanue moaxoasinen
(hOpMBI 3aMKMCH el CTBUTEIILHBIX
YHCEeJ JUIS pENICHUS
MPaKTAYECKUX 3a]1a4 U
MPEeICTABICHUS TaHHBIX

o

Crenennast yHKIUS ¢
HaTypaJbHBIM U LEJbIM
nmokazareneM. E€ cBoiicTBa n

rpadux

ApudmeTnyeckuii KOpeHb
HATypajabHON CTEIEHU

ApudmeTnyeckuii KOpeHb
HATypajabHON CTEIEHU

CaoiicTBa apu(pMeTHIECKOro
KOpHS HATYpaJIbHOU CTEIICHU

NW N INDNDEFEPEDN

CaoiicTBa apu(pMeTHIECKOTro




KOPHSI HATYpaJIbHOW CTENEHU

CaoiicTBa apu(pMeTHIECKOro
KOPHSI HaTypaJbHOMN CTENeHU

JeiicTBus ¢ apupMeTHIECKUMU
KOPHSIMU N—OW CTENEHU

JleiicTBus ¢ apupMeETHIECKUMU
KOPHSIMU N—OW CTENEHU

JleiicTBUA ¢ aprudMEeTHIECKUMHU
KOPHSIMHU N—OH CTEeNeHU

JleiicTBuUs ¢ aprupMEeTHIECCKUMH
KOPHSIMHU N—OH CTEeNeHU

JeiicTBus ¢ apupMeTHIEeCKUMU
KOPHSIMU N—OW CTENEHU

Pewienne nppanmoHaibHbIX
YpaBHEHUI U HEPABEHCTB

Pemenne nppanmonaibHbIX
YpaBHEHHUI U HEPABEHCTB

Pewenne npparmonaibHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue nppanuoHagbHBIX
ypaBHEHHI U HEPaBEHCTB

Pemenue nppanuoHaabHBIX
ypaBHEHHI U HEPaBEHCTB

CaoiicTBa 1 rpaduk KOpHs n-oii
CTEIEeHU

~N WO W O WP WW W NW P, W OoOW OoN NN |INDNDN O OB

CaoiicTBa 1 rpaduk KOpHS n-oif
CTEIeHU




oo

Kontponphas pabora o reme
"Apudmernyeckuil KOpeHb N—oii
crenenu. MppannonaibHbIe
YpaBHEHHMs M HEpaBeHCTBA"

CuHyC, KOCUHYC U TaHT€HC
YHUCJIOBOT'O apryMeHTa

o O W

CuHyc, KOCUHYC ¥ TaHT€HC
YHCJIOBOI'O apryMeHTa

o~

ApKcHHYC, apKKOCUHYC H
apKTaHI'€HC YU CIOBOr0
apryMeHTa

ApKCHHYC, apKKOCUHYC U
apKTaHT'€HC YU CIOBOTO
apryMeHTa

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIPEIEIICHUE
TPUTOHOMETPUYECKUX (PyHKINN
YHUCJIOBOT'O apryMeHTa

A~ b

Tpuronomerpuueckas
OKPYHOCTb, OIIpE/IEIICHNE
TPUTOHOMETPUYECKUX (PyHKUINN
YHCIIOBOI'O apryMeHTa

OCHOBHBIE TPUTOHOMETPHY ECKHUE
(hopMyIibL

OCHOBHBIE TPUTOHOMETPHYECKHUE
(dopmyIibL

~N B~ OB

OCHOBHBIE TPUTOHOMETPHUYECKHUE
hopmyIbl




OCHOBHBIE TPUTOHOMETPHY ECKHUE
(hopmyIibl

[IpeoGpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHU I

IIpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUN

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHU N

[IpeoGpazoBanue
TPUTOHOMETPUIECKHIX
BBIpXKEHU I

w

[IpeoGpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHU I

Penienne TpuroHOMETpUYECKUX
ypaBHEHUM

Pemenune TpuroHOMETpUYECKHUX
YPaBHEHUI

Pemenune TpuroHOMeTpUYECKHUX
YPaBHEHHI

Pemenue TpuroHoMeTpuyeCKUX
ypaBHEHUM

Pemienne TpuroHoMeTpUYECKUX
YPaBHEHUI

g1l o1y OOy o1 |Oo1 OB O

Pemenune TpuroHoMeTpuYECKUX




YpaBHEHHI

KonrtponpHas pabora o reme

6 | "®opmynbl TPUTOHOMETPUH.

0 | Tpuronomerpuueckue
ypaBHEeHHS"
IlocnemoBaTeaILHOCTH, CITIOCOOBI

6 | 3amaHUs MOCIEIOBATEILHOCTEMN.

1| Mounoronnsle
MOCJIEJOBATEIEHOCTH
Apudpmernueckas u

g | TeOMETpHECKas MPOrpecchy.

5 Vcnionb30BaHue IpOrpeccuu s
pelIeHNs peaibHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa
beckoneuHo yOwIBarormas

6 | reomeTpHueckas IIporpeccus.

3| Cymma 6eckoHedHO yObIBaroIei
reOMETPUYECKON IIPOrpeccuu

6

4 dopmyia CIOKHBIX MTPOIICHTOB

6

5 dopMmyia CIOKHBIX ITPOLIEHTOB
O000111eH1 e, CHCTEMATHU3ALIUS

6 | 3HaHMI 32 Kypc anreOpbl 1 HAYal

6 | maTtematnyeckoro aHaiausa 10
KJlacca

6

Hrorosas KOHTpoIbHAs paboTa




O000111eH1 e, CHCTEMATHU3ALMS
3HAHHI 33 KypcC aireOpsl U Hagall

1
MareMaTuueckoro agaimusa 10
KJlacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




11 KUIACC

N KosnuecrBo yacos
i JJIEKTPOHHBIE
ara
n KourtpoJsb uudpoBbie
Tema YpoKa Bce p HpaKanec H3y4eH
/ Hble o0pa3oBarTe/ibH
ro KHe padorpl | HA
I padoThI bl pecypchl
Crenenb ¢ paniMoOHaIbHBIM 1
nokaszaTesieM
CBoiicTBa cTerneHu 1
[IpeoGpa3zoBanue BEIpaKCHHUI,
COJIepKalllMX pallOHaJIbHbIE 1
CTEIEeHU
[IpeoGpa3zoBaHue BEIpaKCHHI,
CoJleprKallliX palvOHaJIbHbIC 1
CTEIeHU
[IpeoGpazoBaHue BoIpaKEHHIH,
COJEpKAILNX PALIMOHAIILHBIE 1
CTEIEHU
[Toka3aTenbHBIC YPaBHEHUS U 1
HEpaBEHCTBA
[Toka3aTenbHbIC YpaBHEHUS U 1
HEpaBEHCTBA
[Toka3aTenbHbIC YpaBHEHUS U 1
HEpaBEeHCTBA
[Toka3aTenbHble ypaBHEHUS U 1

HEepaBeHCTBA




[Toka3aTenbHble ypaBHEHUS U

10
HEpaBEHCTBA

11 [TokazarenbHas GpyHKIUSA, €€
CBOMCTBa U rpauk
KonTtponbHas pabora 1o reme
"CreneHs ¢ palMoHaIbHbIM

12 | mnoka3arenem. [lokazarenbHas
¢bynkus. [lokazaTensHbie
ypaBHEHHs 1 HEpaBeHCTBA"

13 | Jlorapudm umcna

14 JlecATUUHBIE U HATYpAJIbHBIC
norapu Qpmbl

15 [IpeoOpa3zoBaHuEe BBIpaKCHHIHA,
coiepKalluX Jorapupmel

16 [IpeobpazoBaHue BbIpaXeHUH,
cofiepKalluX JIorapupMel

17 [IpeobpazoBanue BeIpaXKeHUH,
COZIEpXKAIIUX JIOrapru(pMBbI

18 [Ipeobpa3zoBaHue BbIpaXKeHUH,
coziepKalluX JIOrapupMsl

19 Jlorapudmuyeckne ypaBHEHHUS
Y HEPaBEHCTBA

20 Jlorapudmuueckrue ypaBHEHHUs
Y HEPaBEHCTBA

21 Jlorapudmudeckue ypaBHEHHUS
U HEpPaBEHCTBA

22 | Jlorapudmuyeckue ypaBHEHUS




1 HEepaBEHCTBA

23

Jlorapupmuyeckas GyHKIMS,
e€ cBoiicTBa U rpaduk

24

Jlorapudmudeckast GyHKITHS,
e€ cBolicTBa U rpaduk

25

Tpuronomerpuyeckue
(byHKIIUH, UX CBOWCTBA U
rpaduku

26

Tpuronomerpuueckme
(GYHKIIUY, UX CBOWCTBA U
rpaduku

27

Tpuronomerpuueckue
(yHKIIUU, ©X CBOWCTBA U
rpaduku

28

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

29

ITpumepsr
TPUTOHOMETPUYECKHUX
HEPABEHCTB

30

IIpumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

31

ITpumepst
TPUTOHOMETPUUYECKUX
HEPABEHCTB

32

[Tpumepsl
TPUTOHOMETPUUECKUX




HEpPaBEHCTB

Konrtposnphas pabora o reme
"Jlorapupmuueckas GyHKIUS.
Jlorapudmuyeckue ypaBHEHHUS

33
HepaBeHCTBA. T puronomerpuy
eckre QyHKIUU U UX
rpauku. TpUroHoMeTpuIecKu
€ HepaBeHCTBa"

34 | HenpepsiBHBIE (HYHKINN

35 Merton MHTEpBAJIOB IS
pelIeHNs HEPaBEHCTB

36 MeToa UHTEPBAIIOB JJIs
pelIeHNs HEPAaBEHCTB

37 | IIpomsBogHas pyHKIMU

38 | IIpomsBogHas pyHKIMU
I'eomerpuueckuii u

39 | ¢usnueckuit cMpIca
MPOU3BOTHOU
I'eomerpuueckunii u

40 | ¢Jusmgeckuii CMbICI
MPOU3BOHOU

41 ITpousBoaHBIE 37I€MEHTaPHBIX
GbyHKIUH

42 ITpou3BogHBIE 3TIEMEHTAPHBIX
GbyHKIUH

43 [IponsBoaHas cymmsl,

IMPOU3BCACHHSA, HACTHOI'O




GbyHKIUH

44

[IponsBoaHas cymmsl,
MIPOU3BEIEHUS], YACTHOTO
byHKIIUH

45

[IpousBoaHast CyMMBl,
MIPOU3BE/IEHUS], YACTHOTO
byHKImiA

46

[Ipumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

47

IIpumeHneHre TPOU3BOAHON K
UCClieIoBaHUI0 (DYHKIIUHN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

48

[IpumeHenne npon3BOIHON K
WCcCIIenoBaHuI0 QYHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

49

[IpuMeHenue Nponu3BOIHON K
WCCIIeNOBaHUI0 QYHKITUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

50

Haxoxnenne HanOo0JBIIErO U
HaNMEHBIIEr0 3HAYECHUS
(GYyHKIMM Ha OTpe3Ke

51

Haxoxnenne HanOOIbIIEro U
HaNMEHBIIIETO 3HAYECHUS
(YHKIMM Ha OTpe3Ke

52

Haxoxnenue HanOoNbIIErO U
HaUMEHBIIEro 3HAYEeHUS
(bYHKIIUHM Ha OTpe3Ke




53

Haxoxnenne HanOOIbIIEro U
HaNMEHBIIET0 3HAYECHUS
(GyHKIMM Ha OTpe3Ke

54

Haxoxnenne HanOOIbIIEro U
HaNMEHBIIIET0 3HAYECHUS
(bYHKIIMHM HA OTpe3Ke

55

Haxoxnenne HanOOIbIIEro U
HaNMEHBIIET0 3HAYCHUS
(YHKIMM Ha OTpe3Ke

56

IIpumeHneHre NpoOU3BOAHON
JUISL HAXOKJICHUSI HAWJTY4Y11IEero
peLIeHHs B TPUKIIAIHbIX
3a/1a4ax, sl ONpeelneHms
CKOpPOCTH IIpoliecca,
3aJlaHHOTO (hOPMYIIOHN HITN
rpadukomM

57

KonTtponsHas paborta o reme
"[IpousBoanas. [Ipumenenue
MIPOU3BOAHON"

58

[TepBooOpa3znas. Tabmuia
IepBO0OOPa3HBIX

59

[lepBooOpa3znas. Tabmuna
1epBoo0pa3HbIX

60

HHTerpai, reoMeTpu4ecKkuil u
(bu3nYeCcKuil CMbICI HHTErpaa

61

WHterpai, reoMeTpu4ecKkuil u
(bu3nUecKuii CMBICI MHTErpaJia

62

WHTerpan, reoMeTpu4ecKuii 1




(bu3nYeCcKuil CMbICI HHTErpaa

63

Brruuciienue uHTErpaia mno

bopmyre
Herorona—Jlelibuniia

64

Brraucnenne HHTCIrpajia mo

bopmyne
Hrerorona—JleitOuuniia

65

Bremaucnenne HHTCrpajia mo

¢dopmyie
Herorona—Jlelibuuia

66

Breraucnenue HHTCTrpajia 1o

dhopmyie
Hrrorona—Jleroumia

67

CucreMbl JJUHEUHBIX
YpaBHEHHI

68

CucreMbl JUHEUHBIX
ypaBHEHUM

69

Pemenue MNPUKJIAAHBIX 3a1a4 C

ITOMOILBIO CUCTEMBI
JIMHENHBIX ypaBHEHUN

70

Pemenmne MNPUKJIAJHBIX 3a1a4 C

ITOMOILBIO CUCTEMBI
JVHEWHBIX ypaBHEHUI

71

Cuctembl 1 COBOKYITHOCTH
LEJNBIX, PAIIMOHAIBHBIX,
UppanoHaIbHBIX,
MOKa3aTeNbHbIX,

norapu(pMUYECKUX YpaBHEHHHA




1 HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH
LENBIX, PALIHOHAJIbHBIX,
HMppalMOHAJIBHBIX,
ITOKa3aTeNbHBIX,
Jorapu(MUYECKUX YpaBHEHUH
Y HEPAaBEHCTB

73

Cucrembl ¥ COBOKYITHOCTU
LIEJIbIX, PALlUOHAJIBHBIX,
UppanoHaJbHbIX,
[I0Ka3aTeJIbHbIX,
J0orapu(pMUYECKUX ypaBHEHUN
1 HEpaBEHCTB

74

Cucrtembl 1 COBOKYITHOCTH
LENBIX, PAllUOHATbHBIX,
HppallMOHAIIBHBIX,
MOKa3aTeNbHbIX,
norapu(pMUYECKUX YpaBHECHHIA
Y HEPABEHCTB

75

Hcnonbs3zoBanue rpapukoB
GbyHKUMA 1151 perieHus
ypaBHEHUI U cucTeM

76

Hcnonbs3zoBanue rpapukon
GbyHKUMA 17151 perieHus
YPaBHEHUU U CUCTEM

77

[Ipumenenue ypaBHeHU,
CHCTEM U HEPABEHCTB K
PELICHUI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3InYHbIX




obyacrell HAYKH U peasibHOU
KHU3HU

KonTtponbshas paborta o reme

78 | "HWHTerpamu ero npuMeHEHUs.
Cucrembl ypaBHeHHIT"

79 HartypanbHble u enbie yncia
B 33/1a4aX U3 PEAJBHOM KU3HU

80 HartypanbsHble u mensie yncia
B 33J1a4ax U3 peajibHOM )KU3HU

81 HatypanbHble U 1enple yrciia
B 33J1auax U3 peasibHOM KU3HU

82 [Ipu3HaKu AEITMMOCTH IETBIX
yucel

83 [Ipu3HaKku AEIMMOCTH IETBIX
qHcen

84 [Ipu3HaKu AETMMOCTH TETBIX
qHcen
[ToBTOpeHue, 0606IICHNHE,

85 | cucremMaru3anus 3HAHUMN.
YpaBHeHUs
[ToBTOpenue, 0600IIeHNHE,

86 | cucremaruzanys 3HAHUM.
YpaBHeHUs
[ToBTOpenue, 06001ICHME,

87 | cucremaruzanys 3HAHUIM.
YpaBHEeHUS

88 [ToBTOpeHue, 0600IICHNE,

cUcTEMATHU3AlM 3HAHUH.




YpaBHeHus

89

[ToBTOpenue, 0600IICHNHE,
CHCTEMAaTH3aIlus 3HaHUH.
YpaBHeHus

90

[ToBTOpenue, 0600IICHNHE,
CHCTEMaTH3aIlns 3HAHUH.
YpaBHeHUs

91

[ToBTOpenue, 0600IIeHNHE,
CHCTEMaTH3aIlus 3HAaHUH.
Hepagenctsa

92

[ToBTOpEHue, 0000IICHNHE,
CHUCTEMAaTH3aLIMs 3HAHUH.
Hepagsenctsa

93

[ToBTOpenue, 0600IICHNHE,
CHCTEMaTH3aIlus 3HAaHUH.
HepaseHnctra

94

[ToBTOpenue, o0ob1IeHME,
CHCTEMAaTh3aIus 3HAHH.
Hepasenctsa

95

[ToBTOpenue, 0600IIeHNHE,
CHCTEMaTH3aIlus 3HAaHUH.
Cucrembl ypaBHEHUH

96

[ToBTOpenue, 0600MIICHNHE,
CHCTEMaTH3aIlns 3HAHWH.
Cucremsl ypaBHEHUI

97

[ToBTOpenue, 06001ICHME,
cHUcTeMaTH3alus 3HaHUI.
DOyHKIMHT




[ToBTOpenue, 0600IICHNHE,

98 | cucremaTuzanys 3HaHUH. 1
OyHKINHT
99 HrtoroBast KOHTpOJIbHAS 1
pabora
10 | WroroBas KOHTpOJIbHAsS 1
0 pabota
O000111eH1 e, CUCTEMAaTHU3ALUS
10 | 3HaHmii 3a Kypc anreOpel U 1
1 Hayajl MATEMaTHYECKOT0
anamu3a 10-11 kimaccoB
O0o006111eHME, CHCTEMATH3AIIHS
10 | 3HaHUU 3a Kypc ayreOpbl U 1
2 HayvaJl MAaTeMaTHYCCKOrO
anamu3a 10-11 kimaccoB
OBIIEE KOJIMYECTBO YACOB 102

I10 [IPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






