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MHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma y4ebHOT0O Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs misi oOydaronquxcsi 10 —11 kmaccoB pazpaborana Ha
ocHoBe denepanibHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa CPEIHETO
obmiero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIUNA POCCHUCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMmbl 00€CTIEYMBACT OBIAJACHHUE KIFOUEBBIMH
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUIsl CAMOPA3BUTHUS U HEMPEPBIBHOTO
0o0pa3oBaHMsl, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TI03HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIHXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaima MaTeMaTUYECKOrO aHajau3a» SIBISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B POTpaMMe CTapIIeH KOJIbI, TOCKOJIbKY, C OJJHOW CTOPOHBI,
OH o0ecIreynBaeT MHCTPYMEHTAIBHYIO 0a3y ISl M3Y4YEHUS BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPYTOH CTOPOHBI, (JOPMUPYET JIOTUYECKOE M aOCTPAKTHOE
MBIIIJICHWE YYalluxXxcsi Ha YpPOBHE, HEOOXOJAMMOM JUIi OCBOCHHS KypCOB
MH(GOPMATHKH, 0011I€CTBO3HAHUS, UICTOPUH, CIIOBECHOCTH. B pamkax jaHHOTO Kypca
y4YaIuecss OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopmyIHpyeT CBOU JIOCTUKEHUS B MaTeMaTH4YeCKOH (hopme.

Kypc anreOpsl u Hauaja MaTeMaTudeCcKOro aHaIN3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHaMH (PU3UKH, XUMHUH, OHOJIOTMM, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA OKOHOMHUKM W OOIIECTBEHHOW JKM3HHU, TIO3BOJISCT
OPUEHTHUPOBATHCS B COBPEMEHHBIX IMU(DPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HU. B TOXe Bpems OBIajcHUE
aOCTpaKTHBIMU U JIOTMYECKH CTPOTMMHU MATEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BUBAeT YMEHHE HAaxXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEP)KJICHUS, UCTIOIh30BaTh 0000IEHNE U KOHKPETH3AINI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIIeHHEe. B xo/ne n3ydenus
anreOppl M Havall MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT PpENICHUS MPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTHYCCKUX MOJICICH peaabHBIX CUTyallii W WHTEPIPETAINH
MOJIYYCHHBIX ~ PEHICHWM, 3HAKOMATCS €  TMpUMEepaMd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B TMpUpOJe, HAyKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEMaTUYECKUMH OTKPBITHSAMHU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIH
peanm3yeTcsl Kak 4yepe3 y4eOHbI Marepuai, CHoCOOCTBYIONIUN (HOpMUPOBAHHIO



HAyYHOTO MHPOBO33PEHHS, TaK M 4epe3 chenupuKky y4eOHOU NesaTelbHOCTH,
TpeOyroien CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOKUTENBHOMN
KOHIIEHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJIYUYE€HHBIN Pe3yJIbTarT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayajlaM MaTEMaTUYECKOTrO aHaIN3a
JISKUT IEATeTLHOCTHBIA IPUHITUT O0yYCHHS.

CrpykTypa Kypca «Anredpa v Hauyajga MaTEMaTUYECKOTO aHAJIU3a» BKIIOYAET
CIEAYIOIINE COACPKATEIBHO-METOANYECKUE JUHUU: «Yucna W BBIYUCIECHUSY,
«DyHKIMH U rpapuKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTrueckoro
aHanmn3a», «MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JUHUU HW3Y4YaloTCs Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJe,
€CTECTBEHHO JIOMOJHSS APYT APYyra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. J[aHHBIM Kypc SIBJISIETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEAUHSET B
cebe colepkaHWe HECKOJIbKMX MaTeMaTUYeCKUX JTUCHUIUIMH:  anrelpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIN3, TEOpUsI MHOKECTB U Ap. [Io mepe Toro
KaK ydalluecs OBJAJEBalOT BCE 0oJiee MMPOKUM MAaTeMaTUYECKUM amnmnapaTroM, y
HUX TIOCJIEOBATENIbHO (POPMUPYETCS M COBEPIIEHCTBYETCS YMEHUE CTPOMTH
MAaTEMAaTHYECKYI0 MOJIENIb PEAIbHOM CUTYALlUU, IPUMEHATH 3HAHUSI, TIOJIyYCHHBIE B
Kypce «Anrebpa W Hayajga MAaTeMAaTHYECKOrO aHaiu3a», JUisl pEIICHHs
CaMOCTOATENBHO  C(POPMYJIMPOBAHHOM MAaTeMaTHYeCKOW 3ajayu, a 3aTeM
MHTEPIPETUPOBATH TOJTYUYEHHBIN PE3YJIbTAT.

ConepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUucna U BBIYKMCICHUS» 3aBEpIIACT
(dbopMHpOBaHHE HABBIKOB MCHOJIB30BAHMS JACUCTBUTENIBHBIX YHUCEI, KOTOPOE OBLIO
HAyaTO B OCHOBHOM Imkoje. B crapmei mikoje ocoboe BHHMaHUE YIEIsSETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIWUTENIBHBIX HABBIKOB, BKJIOUAIONIUX B CeOs
WCIIOJIb30BAaHUE PA3UYHBIX (OpPM 3amucu JEHCTBUTETHHOTO 4YHCIIA, YMEHHE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, J€JIaTh MPUKUAKY, OLECHUBATh
pesyabtar. OOydaronuecs IOIYy4Yal0T HAaBbIKM MPUOIMKEHHBIX BBIYUCIECHUMH,
BBITIOJTHEHUS JEUCTBUU C YMCIIaMH, 3allCaHHBIMU B CTaHAapTHOU ¢opme,
HCIIOJIb30BaHUs MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

Jlnaus «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HA NPOTSKEHUHU BCETO
oOydeHMs] B CTapuied IIKoJie, TOCKOJbKY B KaXIOM pa3fele MporpaMMbl
MPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aaad. OOyyaromuecss OBIIaJI€BAOT
Pa3IMYHBIMA METOJaMH PELICHUS LENbIX, PAlUOHAIBHBIX, WPPALUOHAIbHBIX,
MOKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEpPABEHCTB U UX cucTeM. [loilyueHHbIE YMEHHS UCTIOB3YIOTCS MPU UCCIETOBAHUHT
(GyHKIIMH ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUU MPUKIAAHBIX 3a7ad W 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIIMX 3HadeHud QyHkuu. JlanHas
collep)KaTeNibHasi JIMHHUS BKJIIOYaeT B ce0s Takke (HOPMUPOBAHHE YMEHHI
BBITIOJIHATE pacu€Thl 1o ¢GopmyliaM, MpeoOpa3oBaHUsl LEJbIX, PalMOHAIBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUI, a TAaKXE BBIPAXKEHUH,
COJEpKaIllMX CTENEHUu U JiorapuMmbl. bnaronaps u3ydeHHIo anredpanyeckoro
MaTepHaia IpOUCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIJIEHUS. y4Yalluxcs, (OPMHUPYIOTCS HAaBBIKM JEAYKTHBHBIX pPacCyKICHUH,
paboTBl C CHUMBOJIBHBIMH (OpMamH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. Auiredpa npezyiaraet 3¢pHeKTuBHbIE
WHCTPYMEHTBI Il pEUICHUS MPAKTUYECKUX U €CTECTBEHHO-HAy4HbIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAYKH.

ConepxxarenbHo-MeTOouYecKass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NIEPEIUIETAeTCA C IPYTUMHU JIMHUSMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T
MOCJIEIOBATENbHOCTh N3YUEHUs MaTepuana. M3yueHue cTeneHHoM, moKa3aTebHOMH,
Jorapu(pMUYECKOi U TPUTOHOMETPUYECKUX (YHKLMMA, UX CBOWCTB M Tpa(UKOB,
UCIOJIb30BaHue (YHKIUHN AJI PEeIICHUs 3a/1ay U3 JPYruX y4eOHBIX IMPEIMETOB U
pEIbHON J>KM3HU TECHO CBS3aHO KaK C MAaTEMAaTHMYECKUM aHaJIU30M, TaK U C
pelIeHreM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM 0oJblIOE BHUMaHHUE YIENSETCS
(hOpMHPOBaHUIO YMEHUS BbIpaKaTh (OpMyIaMu 3aBUCUMOCTH MEXY pPa3InYHBIMU
BEJIMYMHAMH, UCCIIEIOBaTh MOJy4YeHHbIe (YHKUUU, CTPOUTh HUX TIpauKu.
Matepuail 3Tol coiepKaTeIbHOM JINHAX HALEJIEH Ha pa3BUTHE YMEHMI U HaBBIKOB,
MO3BOJISIONIMX BbIpAXXaTh 3aBUCMMOCTH MEXKy BEIMUYMHAMU B pazInyHON (opme:
aHAIMTUYECKOW, Tpaduueckodl M crnoBecHOl. Ero wusydyeHue cmnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1uH, UCII0JIb30BAHUIO aHAJIOT .

CopepxxarenbHasi nuHus «Hauana maTeMaTH4yeckoro aHanu3a» IMO3BOJISAET
CYILLIECTBEHHO PAaCUIMPHUTh KPYTI KaK MaTeMaTHUYECKHX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYIHBIX 00YyYaromMMCs, Y KOTOPBhIX MOSIBISIETCS BO3MOXHOCTh MCCIIEAO0BATh U
CTPOUTH rpapuKu (PyHKLINN, ONPEAENATh UX HAaUOOIbIINE U HAUMEHBIIINE 3HAUYEHUS,
BBIUMCIIATH TUIOWAAN (PUTryp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH
IIOCTPOEHUSI MaTEMaTUYECKUX MOJENEH peajJbHbIX CHUTYalHid, HaXO0XIACHUS
HAaWIy4ylIero PEIIeHMs] B NMPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX,
3alayax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHUYE€CKOro aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (hOPMAIBHO-JIOTMYECKOTO M KPEATUBHOT'O MBIIIIEHUS,
(bopMUPOBaHNIO YMEHHUM paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HAayKe,
TeXHUKE U HucKyccTBe. OOydarliuecs y3HAIOT O BBLAAIOIIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOPaX.

CopepxarenbHo-MeToANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSIIEHA  AJIEMEHTAM  TEOPUUM  MHOXECTB.  T€OpETHKO-MHOXECTBEHHBIE
IIPEICTABIICHNS] [TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaT€MaTHKH W IPENJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, O0OBEAUHSIONIMI BCE pa3/esibl MAaTEMAaTUKU U €€



MPUJIOKEHUIM, OHU CBSI3bIBAIOT Pa3Hble MATEMAaTUYECKUE IUCUUIUIMHBI B €IMHOE
uenoe. IloaToMy Ba)KHO AaTh BO3MOYKHOCTh HIKOJBHHUKY MOHMMAaThb TEOPETHKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMaTHMKU M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa M Hadaja MAaTe€MaTUYECKOTO aHAJIW3a» MPUCYTCTBYIOT
TaKk)k€ OCHOBbl ~MaTEMaTUYECKOr0 MOJEIHPOBAHUS, KOTOPBIE IPU3BAHBI
chopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJIEJIEH peabHbIX CUTYyallui, UCCIIEI0BAHUS
TUX MOJEJIEH C MOMOIIBIO ammapara ajreOpbl U MaTeMaTUYECKOro aHalu3a H
MHTEpIIPETALUH MTOJTYyUYECHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHbI B KaXK]IbIN U3
pa3ziesoB IporpaMMBbl, MOCKOJIBKY BECh MaTEpHal Kypca IHUPOKO UCIIOJIb3YETCS JIs
pelieHus NpUKiIagHbiX 3adad. [Ipu pemieHun peasbHBIX MPAKTHUYECKUX 3a/1ad
yyaluecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIB30BATh AHAIOTHIO, 0000MAaTh M KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJIHBIX
3a/lady OpraHU3yeTcsl B IMpoIlecce M3y4YeHHUs BCEeX TeM Kypca «Ajredpa M Hayaia
MaTEMaTUYECKOI0 aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM 1u1aHe Ha M3y4YeHue Kypca anreOpbl U Hayal MaTEMaTHYECKOTO aHaIu3a
Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B Henelnto B 10 kiacce u 3 yaca B HEJIENIO B
11 xmacce, Bcero 3a nBa roma ooyuenus — 170 gacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OECKOHEYHbIE  MEpPUOJUYECKHe  JApoOu.  ApUpMETHUECKHe  ONepalud ¢
palMoOHAIbHBIMU YMCJIaMU, TpeoOpa30BaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1ay U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATbHOM KU3HH.

JevictButenpHble  yucina. PanuoHanbHblE W UMPpALMOHAIBHBIE  4YKCIIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTEIbHBIMU uKcliaMu. [IpuOmmxéHHbIe
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenr ¢ wnensiM  mokasateneMm. CrangaptHas ¢opMa  3amucu
JNeUCTBUTENHLHOTO uuncna. HMcemons3oBanue moaxonsmied  (GOpMbl  3alucu
JEUCTBUTENBHBIX YKCEN Ul PELICHUS NPAKTUYECKUX 3a1ad U IPEACTaBIICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leifictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTETEHU.

CuHyC, KOCMHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
aApKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPEOOPA30OBAHMSL.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHuE, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pelienue HepaBeHcTsa. Meron
UHTEPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHATBHBIX YPAaBHEHHUN U HEPABEHCTB.

Pemienre nppanimoHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a7a4 U
3aJla4y U3 pa3IuvHbIX 00IacTe HAyKU U peabHOW KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkIus, cnocoObl 3amaHus ¢GyHkmun. [paduk  yHkmu. BzammHO
oOpaTHbIe (DYHKIIHH.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHuW ¢yHkuuu. Hymu yHkimm.
[IpomexyTkH 3HAKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennas GyHKUHMS C HATYpaJIbHBIM U LIENBIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpauK KOPHS 1-OW CTEIIECHHU.



TpuroHomerpudeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUYECKUX
(GyHKITUH 9UCIIOBOTO apryMEHTA.

Hauvaja MaTeMaTHY€eCKOI0 aHAJIN3a

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEILHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmerrnueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma OECKOHEUHO YOBIBarOIIEld Te€OMETPUUECKOM
nporpeccun. Mopmylia CIOXKHBIX MPOLEHTOB. VCronp30BaHWE MPOTPECCUU IS
pEIICHUS PeaIbHBIX 3a7a4 MPUKIAJHOTO XapaKkTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, Omepanuyd HajJ MHOXKeCcTBamu. Jmarpammbl Ounepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNMUCAHHUS PEealbHBIX
MIPOIICCCOB U SBJICHUH, IIPY PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX MIPEIMETOB.

Ornpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucaa 4 BIYMCICHUSA

Harypanbnsbie u nenble yucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEIL.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTETICHMU.

Jlorapudwm uucna. JlecssTHaHbIC U HATYpalbHbBIC JOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpOXKECHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJEPXKAIIUX CTETEHH C PalUOHATBHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenpHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUM. PelieHne mpukIaaHbIX 3a7a4 C MOMOIIBIO
CUCTEMBI JTUHEHUHBIX YPABHEHUN.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHbBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3uyHbIX 001acTel HAYKHU U peaIbHOU JKU3HHU.

DyHKIUU U TPaPUKHU

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTKn MOHOTOHHOCTH (PYHKITUH.
MakcumMyMbl U1 MUHUMYMBI (yHKIuu. Hambosbliee M HauMeHblee 3HAUYCHHE
(GyHKUIMH HA TPOMEKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazarenbHas u morapudmMudeckast yHKIIUU, UX CBOWCTBA U TPAPUKU.



Hcnonp3oBanue rpa@ukoB PYHKITUN JUIsl PEIICHUS YPABHCHUM W JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN Ui HCCIEIOBAHHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3ZHUKAIOT NPH PEIICHUM 33Jad U3 JPYruX y4eOHbIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepoiBHble pyHKIIMU. MeTOA UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBognas  QyHkuuu. ['‘eomerpuueckuili ©  (QU3UYECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUA.  DopMyibl  HAXOXKICHUS
MIPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHONW K MCCIENOBaHUIO ()YHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEro 3HaUYeHUs! PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUIEHUs B
NPUKIAIHBIX 3aja4yaxX, Uil OINPENEIEHUs CKOPOCTH IMPOLECCa, 3aJaHHOTO
dbopmyIoii umu rpadUKoM.

ITepBoo6pa3znas. Tabnuia mepBooOpa3HbBIX.

Wurerpan, ero reoMeTrpudyeckuid u (U3MUECKUN CMbICH. Beruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnua.



ININIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO oOecnednBaTh
JIOCTI)KEHHUE Ha YPOBHE CPETHETr0 0011Iero 00pa3oBaHus CIASAYIOMNUX JIHIHOCTHBIX,
METaInpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO mMpeaMeTa
«MaremaTrKa» XapakTepU3yIOTCS:

I'paxkpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMU 00yYAIOMIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TMPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaxX (PYHKIIMOHHPOBAHHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MmporeaAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatpruoTyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
K HCIOJIb30BAaHHMIO ATUX JOCTIKCHUN B JIPYTrMXx HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYECKOTO IIOBEJICHHS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOECHUE YCTOMYUBOTO OyIyIIIEro.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCy X AeHUN; BOCTIPUUMUYHNBOCTHIO
K MAaT€MaTUYECKHUM acCIleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHUA B
HMHTEpecax 370pOBOIro U 0e30MacHOro o0pa3a >KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COAIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJisapHas Gu3ndecKasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOM JEATEIBbHOCTHIO.

TpynoBoe BociuTaHuUeE:



TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuyHbiM  chepaM  mpoecCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KHU3HEHHBIC IUIaHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTreMaTU4eckoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEW MKU3HMU, TOTOBHOCTBIO K aKTUBHOMY
YYacCTHUIO B PELICHUH NPAKTUYECKUX 3314 MaTEMATUUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMYECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAIIBHO-D)KOHOMMYECKUX IPOLIECCOB HA COCTOSIHME IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldiem;
OpHEHTAllMell Ha IPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ul pelieHus 3aaad B
00J1acTH OKpY’Karollel cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB U OLEHKH X BO3MOYKHBIX
IIOCJICICTBUU JIJIsL OKPY’KAIOLIEN Cpebl.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKM M  OOIIECTBEHHON NPAaKTHKH, TOHHMaHUEM
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeTbHOCTH, JTaroB €€
pa3BUTHA WM 3HAYUMOCTH I Pa3BUTHS LUBWIN3ALWH;, OBJIAJACHUEM S3BIKOM
MaTeMaTUKM M MaTeMaTU4YECKOW KyJNbTYpOM KaK CpPEICTBOM ITO3HAHUS MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBbCKYIO NESITEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YIEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeUsIMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vwuueepcanvmvie  noznasamenwvhwvle  Oelicmeus,  obecnedusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0CBOEHUE
Memoo08  NO3HAHUSL — OKpydcarnujeco  Mupa;  NpUMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, yMeHui pabomams ¢ uHgopmayueti).

ba3oBrpie tornueckue NeNCTBUS:

e BBIABJISATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpEeNeNCHNs]  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA IS OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  TIPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPJUTEIbHbIE W OTPULIATENbHBIE, €AWHWYHBIC, YAaCTHBIE WM OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeJIaraTh KpUTEPHH IS BBISBIICHHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNIaTh BBIBOJBI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHATIOTHH;
MIPOBOIUTH CaMOCTOSATEIHLHO JI0KA3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKACHUA (MIPSIMBbIE U OT TPOTHBHOTO), BEICTPAUBATh apryMEHTAIIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOIBI;

BBIOMpATh Croco0 perieHus ydeOHOW 3amgaun (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUs, BBHIOMpATh HaWOOJee MOAXOMANMH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBbIe ncciemoBaTeIbCKue ASCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MpoOiIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (OpMHUPOBaThH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

MIPOBOAUTD CaMOCTOSITEITLHO CIUIaHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEHl MaTeMaTU4ecKOro
O00BEeKTa, SIBJICHHUS, TPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SBJIICHUSMU, TPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOJIEHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKKe BBIIBUTaTh
MPEOJIOKEHNS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabota ¢ undopmanmeii:

BBISBIIATH Ne(UIIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOUMBIX JIJIT OTBETAa HA
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpATh  WHGOPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

CTPYKTYpHpPOBaTh WH(POPMAITHIO, TIPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh Ha/IEKHOCTh uHpOpMaITUU 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Yuusepcanonvie  KOMMyHuKamueHwle  Oelicmsus, 0bOecneuusaom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01ieHue:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIy PELICHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh U/, HAllEJIEHHbIE Ha MMOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXKICHHSIMU JpPYTruUx
YYaCTHUKOB JAHAJIora, OOHapyUBaTh paziMyue M CXOJACTBO MO3UIUH; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadyd,  SKCIEPUMEHTA,
MCCJIeI0BAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH OPMAT BHICTYTUICHHUS
C Y4€TOM 3ajiay MPE3eHTAlUU U OCOOEHHOCTEN ayTUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHUMATh M UCIIOJIH30BATh IPEUMYIIECTBA KOMAHHOW U MHAUBUIYATbHON
paboThl MpHU pEIIeHWH YYEeOHBIX 3a/ady; MPUHUMATH IIeJb COBMECTHOU
JCATENBHOCTH, IUIAHUPOBATh  OPTaHM3aIlMI0 COBMECTHOW  paboTHI,
pacmpenensitb BHUIAB pabOT, JOrOBapUBAThCS, OOCYXKIAaTh MPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;
y4aCTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CyKaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBIOJHITH CBOK 4YacTh pabOTHl U
KOOPJIMHUPOBATH CBOU JIEUCTBHSI C APYTUMU WICHAMH KOMaH/IbI; OIICHHBATh
KaueCcTBO CBOEro BKJIaJga B OOmMUNA TMPOAYKT TO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmsus, obecneuusaiom

Gopmuposanue cmviCI08bIX YCHMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanusi:

COCTAaBJIATH INIaH, AJITOPUTM PCHICHUA 3aJ1da4H, BLI6HpaTI) CII0co0 peuICHUA C

Y4ETOM UMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(pOpMAIUH.
CaMOKOHTPOJIb:

BJIaACTh HAaBBIKaMHU I103HABATEIILHOU pe(bJICKCI/II/I KaK OCO3HaHUuA
COBCPIIACMBbIX ,Z[CI\/'ICTBI/II‘/’I U MBICIIUTCIIBHBIX IMPOUECCOB, UX PE3YJIbTATOB,
BJIaACTh crocooamu CaMOIIPOBEPKH, CAMOKOHTPOJIA ITpOoICCCa 1 pC3yJibTara
peuiCHuA MaTeMaTHUYECKOM 3aJa4u,



e TPEABUJIETH TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTb IPH PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAHHBIX, HAMJICHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH U YCIOBHUSIM, OOBICHSITH
MPUYUHBI JTOCTHKEHUS WIM HEJAOCTHXKEHHUSI PE3yIbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHUs JOJKHO OOECIEeYUBATH JIOCTHIKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIIECHTHI.

BolnoniHATh  apuMETHUYECKHUE ~ Onepalud € palMOHAIBHBIMU U
JICHCTBUTEIbHBIMU YU CIIAMHU.

BoimonHsaTe npuOinnkEHHBIE BBIYMCIEHUS, UCIOIb3Ys PaBUla OKPYIJICHUS,
JIeJaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHU.

OnepupoBaTh MOHATHAMHU: CTENEHb C LENBIM I0KA3aTelIeM; CTaHAapTHas
dopma 3ammcu JEHCTBUTENBHOTO YMCIA, KOPEHb HATypalbHOM CTEHEHH,
UCIOJIb30BaTh MOAXOALIYI0 (JOPMY 3allUCH JEHCTBUTEIBHBIX YUCEI ISl PELICHHUS
MPAKTUYECKUX 33/1a4 U MPEACTABIICHUS TAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TaHI'€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3allMCh TPOU3BOJIBHOIO yTiia uepe3 00paTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOKJIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIBbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W peliaTh
TPUTOHOMETPUYECKNE YPAaBHEHMUS.

BremonusaTe npeoOpa3oBaHMs LENbIX, PAMOHAIBHBIX M HPPalMOHAIBHBIX
BBIPAXCHUU U PEIIaTh OCHOBHBIC TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PELIEHUS MATEMAaTUYECKUX 3a/1a4 U
3a]a4 U3 pa3IMYHbIX 00JacTel HAyKU U pealbHOM JKU3HH.



MognenupoBaTh peanbHblE CHTyallud Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUU U TPAPUKH

OnepupoBath MOHATUAMU: (PYHKIHS, CIOCOOBI 3afaHus (yHKIHUH, 00JIacTh
ONpPEAETCHUs] U MHOXXECTBO 3HAaueHMH (yHKUMHU, Trpapuk (yHKIUHU, B3aUMHO
oOpaTHbIe (PYHKIIMH.

OmneprpoBaTh NOHATUAMH: YETHOCTh U HEUETHOCTH (PYHKIINU, HYIH (PyHKIINH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUKN AJIs PELICHUS] YpaBHEHUI.

Crpoutb M unTaTh rpaduku JUHEHHON (DYHKIMM, KBaJAPATUUHOU (YHKLIHH,
CTENEHHOM (PYHKIMU C LIEJIBIM MTOKA3aTEeJIEM.

HcnonszoBath rTpaduku (QyHKUMH JJI  HCCIENOBaHUS MPOIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUYEOHBIX IPEIMETOB U pealbHOU
’KU3HU; BBIpAXXaTh (DOpMyTaMH 3aBUCIMOCTH MEKy BETUIMHAMHU.

Hauaja maTeMaTH4yecKOro aHajiu3a

OnepupoBaTh MNOHATHUSAMHU: TIOCIEAOBATENBbHOCTh, apuUMeTHyecKas MU
reoMeTpUYecKasi IpOrpeccui.

OmnepupoBaTh TOHIATHSAMH: OCCKOHEUHO YOBIBalOIIasi TeOMeTpUYecKas
IpOrpeccHsi, CyMMa OECKOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOrPECCUH.

3amaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUN JJIs PELLIEHUS
peabHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHATUSIMH: MHOKECTBO, OIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat i ONUCAHUS pealbHbIX
MIPOIIECCOB U SIBIICHUH, TP PEIICHUHN 33]1a4 U3 IPYTHX yUSOHBIX MPEAMETOB.

OnepupoBarh  MOHATUSAMH:  OINpPEACIIEHHE,  TEOpeMa,  CJEACTBHE,
JI0Ka3aTeNbCTBO.

11 KVIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MNOHATUSMH: HATypaJibHOE, II€J0€ YHCIO; HCMIOJIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJBIX YKCEN, PA3JIOKECHUE YMCIIa HA MPOCTHIE MHOXKUTEIN
JUIS peLLeHUs 3a1ad4.

OnepupoBaTh MOHATUEM: CTENEHD C PAIIMOHATIBHBIM MTOKA3ATEIIEM.

OnepupoBaTh TMOHATHUSMU: JIOTapU(PM UYKCTIA, JECATUYHBIC W HATypaTbHBIC
sorapuMsl.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsaTh CBOWCTBA CTENEHW JUIA MNPeoOpa3oBaHUS  BBIPAKCHHI,
ONIEPUPOBATH IOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUIN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapu(Msl;
ONEepUPOBATh MOHATUAMU: JIOTAPUPMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUITBI TOTapU(MUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemeHus: NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEMHBIX YPAaBHEHUW M €€ DPEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN IS PELICHUS IPAKTUYECKUX 3a7a4.

Haxonurts penieHuss npoCTEUIINX CUCTEM U COBOKYIIHOCTEH PAalMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXXECHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHIO 3aJauyH,
MCCJIeI0BATh MMOCTPOCHHBIE MOJIEIH C UCTIOJIb30BAHUEM alllapaTta aareopol.

DYyHKIUN U TPaPUKHU

OnepupoBaTh  MOHATUSAMU: [EpUOAMYECKAs  (QPYHKUHUSA, HPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKM JKCTpemMyma (yHKIMH, HauOosbliee U
HaMMeEHbIlIee 3HAa4YeHUs1 (QYHKIMKM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX JUIS
uccnenoBanus GyHKIMH, 3aJaHHON rpaduKoM.

OnepupoBarh MOHATUAMH: TpaUKH MOKA3aTEIbHOM, JIOrapuPMHUUECKOU U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTb UX Ha KOOPIAMHATHOW IJIOCKOCTU U
WCII0JIB30BaTh JIsl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAUHATHOM TUIOCKOCTU T'paUKu JIMHEHMHBIX YPAaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM.

HcnonszoBate rTpaduku (QyHKUMH I HCCIENOBaHHUS IMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX yUEOHBIX JTUCIUTIINH.

Havana MaTeMaTH4eCcKOro aHajam3a

OnepupoBaTh NOHATHSAMU: HENpPEPbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKILINH;
MCIOJIb30BATh TEOMETPUUIECKUN U (PU3UUECKHUI CMBICT TTPOU3BOAHOMN JIJIST PEIICHHUS
3a7ad4.

HaxonuTe npon3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH MPOU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEOBaHUS (PYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3yJIbTAThI UCCIIEIOBAHUS K TIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Hasi W  HWHTETpay; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI HHTErpaa.



HaxonuTte nepBooOpa3Hbie 2JIeMEHTAPHBIX (QYHKIINN; BEBIYUCIATH HHTETPa MO
dbopmyne Herorona—JleliOuuia.

PemaTe mpukiagHbie 3aa4yd, B TOM YHCIIE COIMAIbLHO-DKOHOMHUYECKOTO H
buznyecKoro xapakTepa, CpeACTBaMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunMeHoBaHue pa3/iesi0B U TeM POrPaMMbl Konrtpoannbie | IlpakTuueckune
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIBHBIX 14 1
yucen. PaiimonanbHbie ypaBHEHHUS] M HEPABEHCTBA
) Oyukiuu U rpadukn. CTeneHs ¢ HelbiM 6
MOKa3aTenemM
3 ApudmeTrnueckuit KOpeHb N—0i CTETICHH. 18 |
HppanmoHnanbHble ypaBHEHUS U HEPABEHCTBA
4 @opMyisl TpUroHomeTpun. TpuronoMeTpudeckue 2 |
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCUA 5
6 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3alUs 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB 11O 68 4 0

ITPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne n/n | HammeHoBaHHe Pa3iesioB H T€M MPOrpaMMbl Konrponsupie | Tpakrutecku (mudposrie)
Bcero o0pa3oBaTejibHbIE
padoThbI e padoThbI pecypebi
CreneHb ¢ paliMOHAIbHBIM I0KA3aTEJIEM.
1 [TokazarenpHas ¢pynknms. [lokazarensHbie 12 1
yYpaBHEHMsI U HEpPAaBEHCTBA
5 Jlorapudmuueckas GyHKUUS. 12
Jlorapudmuueckue ypaBHEHHs 1 HEpPAaBEHCTBA
3 Tpuronomerpuueckre GyHKINU U UX TpadUKH. 9 1
Tpuronomerpudeckrne HepaBeHCTBA
4 IIpoussoanas. IIpumenenue npou3BoAHON 24 1
5 HNuTterpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHUI 12 1
7 HatypanbHble 1 nensle yucna 6
g HOBTOPeHI/Ie, 000011IeHNEe, CHCTEMATH3AIIN 18 )
3HAHUH
OBHIEE KOJIMYECTBO YACOB IO 102 6 0

ITPOI'PAMME




IIOYPOYHOE IINTAHUPOBAHMUE, 10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckHn
e padoThI

Jara
U3ydeHmusl

JJIeKTPOHHBIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHoXxecTBO, onepanuu HaJ
MHOXecTBaMU. J/larpaMmsl
Olinepa—Benna

Panuonansabie uncina. OOBIKHOBEHHEBIE U
JECSITUYHBIE TPOOH, TPOLIEHTHI,
OecKOHEYHbIE TIePUOANYECKUE ApoOHr

ApudmeTnueckue oneparuu c
paloHaIbHBIMU YHCTIAMH,
peoOpa3oBaHus YHCIOBBIX BhIPAXKEHUN

[Tpumenenue apobeli U MPOIEHTOB AJIs
pelIeHus MPUKIAIHBIX 3aa4 U3
Pa3IMYHBIX OTpaciiel 3HAaHUW U peaIbHOU
KU3HU

[Tpumenenue apobeli U MPOIEHTOB AJIs
peleHus MPUKIIAIHbIX 33/1a4 U3
Pa3IMYHBIX OTpaciiel 3HAHUN U peaIbHOU
KU3HU

JlelicTBUTENIbHBIC YKCIIa. PaliloHaIbHEIC U
HppalMOHAIIbHBIC YHCIIa

Apudmernueckue oneparuu ¢
JeHCTBUTENILHBIMU YHCIIAMHU

[TpuOnmkE€HHBIE BHIYUCICHUS, IPaBUiIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA
pe3ynbTata BEIYUCICHUN




TO)K}ICCTB& U TOXKIACCTBCHHBIC
npeoOpa3oBaHus

10

YpaBHEHHE, KOPEHb yPaBHEHUS

11

HepaBeHCTBO, pCeIICHUC HCPABCHCTBA

12

MCTOI[ HHTCPBAJIOB

13

Pemenne nensix u Apo6HO-
paroHaIbHBIX YPABHCHHUI U HEPABEHCTB

14

KonTposbHas pabora no reme
"MHo:KeCcTBa PAMOHAJIBbHBIX U
JAECTBUTEJIbHBIX YHCE.
PanuoHanbHbIe ypaBHEHHUS U
HepaBeHCTB'

15

OyHKIHS, C1IOCOObI 3aaHUs (DYHKITHH.
B3aumuo obpartnbie HyHKIMH

16

I'padux pynkuuu. O6macTb onpeaeneHus
¥ MHO>KECTBO 3HaueHu# QpyHkuuu. Hymu
¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17

UéErHble 1 HeYETHBIE (PYHKIIHH

18

CrerneHs C 1eTBIM [TOKa3aTesIeM.
CrangaptHas ¢popma 3anmucu
JNEHCTBUTENLHOTO YnCiIa

19

Hcnonp3oBanue noaxozsien GopMbl
3artmucu )IeI\/’ICTBI/ITeJ'II)HBIX quCcell 1A
PEIICHHUA MPAKTHYCCKUX 3a1a4 1
IPEJCTAaBIECHUS JAHHBIX

20

CrenenHas QyHKIUS C HaTypajIbHbIM U
LeJIbIM IToKa3aTeneM. E€ cBolicTBa u
rpaduk./ BxogHoi KOHTPOJIb




ApudpmeTnueckuil KOpeHb HaTypaibHOU

21
CTEIIEHN
2 Apudmernueckuii KOpeHb HATYPaJIbHON
CTEIECHU
3 CaoiicTBa apu(hMETHUECKOTO KOPHS
HAaTypaJIbHOU CTEIECHU
24 CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJbHOM CTENECHU
75 CaoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOW CTENIEHU
2% JleiicTBus ¢ apuMETUUECKUMU KOPHIMHU
N—OW CTEIIECHU
7 JeiicTBus ¢ apuMEeTHUECKUMH KOPHAMU
N—OM CTEIECHU
73 JeiicTBus ¢ apuMeTHUECKUMH KOPHAMU
N—OM CTENEHU
79 JeiicTBus ¢ apuMeTHUEeCKUMH KOPHAMU
Nn—OM CTENECHU
30 [TIpoMekyTOUYHBII KOHTPOJIb
31 Pemenne nppanoOHaNbHBIX YPaBHEHUN U
HEPABEHCTB
37 Pemrenne nppauoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB
1 Pemenne nppalnoHaaIbHbIX YpPaBHEHUN U
HEPaBEHCTB
34 Pemenne nppannoHaIbHBIX YPaBHEHUH U
HEPABEHCTB
35 Pemenne nppanvoHanbHbIX YPABHEHUN U

HEpPABEHCTB




36

CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU

37

CBoiicTBa 1 rpauK KOpHS N-0i CTETIEHU

38

KonTposbsHas pabora nmo reme
"Apupmernyecknii KOpeHb N—oi
creneHu. UppanunonanbHble ypaBHEHHUS
1 HepaBeHCTBa'

39

CuHyc, KOCHHYC ¥ TaHT'€HC YUCJIOBOTO
apryMeHTa

40

CuHyc, KOCHUHYC U TAaHT€HC YHCIIOBOTO
apryMmeHra

41

ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC
YHUCJIOBOT'O apryMEHTa

42

ApKcuHyC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOT'O apryMeHTa

43

TpuronomeTpuyeckas OKpyKHOCTb,
OIIpeEIEHUE TPUTOHOMETPUUECKHUX
(YHKIMN YHUCIOBOTO apryMeHTa

44

Tpuronomerpuyeckas OKpyKHOCTb,
OIpeAEIEHUE TPUTOHOMETPUUECKHUX
(YHKINI YUCIOBOIO apryMEHTA.
IIpoMe:KyTOYHBII KOHTPOJIb.

45

OCHOBHBIC TPUTOHOMETPUIECKUE
bopMyIIBI

46

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyJIbI

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyJIbI

48

OCHOBHBIE TPUTOHOMETPUYCCKHUE
bopmyIbI




[IpeobOpazoBaHme TPUTOHOMETPHUIECKUX

49 .
BBIPOKCHUI
50 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIPAXKECHHI
51 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUIN
5 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAKEHUI
53 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX
BBIPAKECHUI
54 Pemenue TpuroHoMeTpruueckux
YpaBHEHUU
55 Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU
56 Pemenne TpuroHoMeTpuueCcKux
YpaBHEHUU
57 Peurenne TpuroHomeTpudecKkux
YpaBHEHUU
53 Pewrenne TpuroHomMeTpruueCcKuX
YpaBHEHUU
59 Pemenue TpuroHoMeTpruuecKux
YpaBHEHUU
KountpoabHas padora no reme
60 "@opMyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHenus"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS
61 MOCJIE0BATENbHOCTEN. MOHOTOHHBIE
[10CJIE0BATENbHOCTH
62 Apudmerrdeckas ¥ TeoMeTpUICCKas




nporpeccuu. Vcronb30BaHue MPOrpeccuu
AJIg pCIICHU pC€aJIbHBIX 3a1a4d
NPUKITAJIHOTO XapaKTepa

beckoneuno yObIBarorast
reomerpuyeckas mporpeccus. Cymma

63 . 1
0ecKOHEUHO yObIBaroLIei
TeOMETPUYECKOH MPOTrpeCcCun
64 @opMyiia CII0KHBIX IIPOLIEHTOB 1
65 ®opMya CII0KHBIX IIPOLIEHTOB 1
O0001IeHNEe, cCUCTEMATH3aIMs 3HAHUH 3a
66 Kypc aire0pbl ¥ HayaJl MaTeMaTHYECKOTO 1
aHanmu3a 10 kmacca
67 HUroroBasi koHTpoJIbHaAs1 padoTa/ )
Bcepoccuiickasi npoBepoyHasi padbora
O06006111EH1E, CUCTEMATH3allHs 3HAHUH 3a
68 Kypc ajire0psl ¥ HayaJl MaTeMaTH4eCKOTO 1
aHanuza 10 kiacca

OBHIEE KOJIMYECTBO YACOB 11O 68

ITPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchI

CreneHs ¢ PpalrOHAJIbHBIM IMOKAa3aTCIIEM

CBolicTBa CTeNIEHU

[IpeoOpazoBanme BeIpaKEHUH,
COJIepKAINX PAIMOHAIBHBIC CTETICHU

[IpeoOpazoBaHue BeIpaKEHUH,
COJIepKAINX PAlMOHAIBHBIE CTETICHN

[IpeoOpa3oBanue BEIpAKEHUH,
COZIePIKAIUX PAIllHOHATBHBIC CTEIICHU

IIokazarenpHbIC YpaBHCHUA U HCPABCHCTBA

IToxazaTenrHBIE YPaBHCHUS U HCPABCHCTBA

ITokazaTenpHBIE YpaBHCHUA U HCPABCHCTBA

IlokazarenpHbIC YpPaBHCHUA U HEPABCHCTBA

— | O |0 [ |

IIokazarenpHBIC YpaBHCHUA U HCPABCHCTBA

—_— ] | = =] =

[TokazarenbHas GyHKIHS, €€ CBOWCTBA U
rpaduk

12

KonTponbhas pabota no teme "CreneHs ¢
paloHaIbHBIM ITOKa3aTeJIEM.
[TokazatenpHas ¢yHkuus. [TokazaTenpHbIe
ypaBHEHUS U HEpaBeHCTBA"

13

Jlorapudm yucna

14

JlecaTu4HbIE U HATYpaJIbHBIE JOTapHU(PMbI




[IpeoOpazoBanue BeIpaKEHUH,

15 coJIepXKaIiux JorapupmMbl

16 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmol

17 [IpeobpazoBaHue BeIpayKeHHIH,
CoJIepKAIIHX JIOTapU(PMBI

18 [IpeoOpazoBanue BIpaKEHUH,
coJieprKalux jJorapudmel

19 Jlorapudmuueckue ypaBHEeHUS U
HEPaBEHCTBA

20 Jlorapudmuueckre ypaBHEeHUs U
HEPaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEPaBCHCTBA

” Jlorapudmuueckue ypaBHEHUS U
HEPAaBCHCTBA

23 Jlorapudmmueckas GyHKIUs, €€ CBOWCTBA U
rpacduk
Jlorapudmuueckas GyHKuUs, €€ CBONCTBA U

24 rpaduk
BxoaHoii KOHTPOJIb.

25 TpuroHomeTpudeckue QyHKITHUH, UX
CBOIicTBa U rpaduku

%6 TpuronomeTpudeckue QyHKIUH, UX
CBOWCTBA U TpapUKH

7 Tpuronomerpudeckue QyHKIUH, UX

CBOWCTBA U TpaduKu




Tpuronomerpuyeckue GyHKIUH, UX

28 .
CBOMCTBA U rpapuKu

29 [Ipumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

9 [TprMepsl TPUTOHOMETPUUYECKUX
HEPABEHCTB
KonTponbhas pabota no teme
"Jlorapupmuyeckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUroHOMeTprUIeCcKue
GYHKIMH U UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepriBHble GyHKIINH

35 MeTto1 MHTEPBAJIOB JUIS PELICHUS
HEPABEHCTB

36 MeTto1 MHTEPBAJIOB JUIsl PELIEHUS
HEPABEHCTB

37 [TpousBoHast GpyHKIMH

38 [TpousBoaHas GyHKIUH

39 I'eomerpuueckuii u GU3NYECKUIN CMBICIT
MIPOU3BOAHOMN

40 I'eomerpuueckuii u GpuU3NIECKUNA CMBICI




MIPOU3BOAHOMN

41

[IpousBoaHBIC AIIEMEHTAPHBIX (PYHKIUH

42

[Ipou3sBoHbIE NIEMEHTAPHBIX (PYHKLIUI

43

[Tpou3sBoiHast CyMMBI, TPOU3BEICHNU,
4acTHOTrO (DyHKIMH

44

[Tpou3BoIHAS CyMMBI, TPOU3BEICHNUS,
YacTHOTO (yHKIIUHA

45

[Tpon3BoHas CYyMMBI, IPOU3BEACHHUS,
4acTHOTo QyHKIUI

46

[IpuMeHeHne npon3BOIHOM K
UCCIIETIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

47

[IpumeHenne npou3BOIHOM K
UCCJICIOBAHHIO (PYHKIIMI HAa MOHOTOHHOCTh
Y OKCTPEMYMBI

48

IIprmeHneHne npou3BOIHOMN K
UCCIIeI0BaHHIO (PYHKIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

49

[IprmeHneHnre npou3BOAHOMN K
UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50

Haxoxnenne HanOoIbIIero u
HAaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

51

Haxoxnenne HanOoIbIIEro U
HAaMMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke




52

Haxoxnenne HanOoJIbIIETo U
HAaUMEHBIIIETO 3HAYCHUS (PYHKIMH Ha
OTpe3Ke

53

Haxoxaenne HanOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

54

Haxoxnenne HanOoIBIIETO U
HAUMEHBIIIETO 3HAYCHUS (PYHKINH Ha
OTpe3Ke

55

Haxoxnenne HanOoIbIIETO U
HAUMEHBIIIETO 3HAYEHUS (PYHKIIH Ha
OTpe3Ke

56

IIprMmeneHre npou3BOAHOMN ISt
HaxXO0XJACHUs HAWJIYUYLIEro peLIeHNs B
MPUKIIAIHBIX 3a/1a4aX, U1 ONPEACIICHUS
CKOPOCTH TIpoliecca, 3aJaHHOTO (GOopMYyIIoit
WIN TpapuKOM

57

KonrponbHas pabora no reme
"[Ipon3BoaHas. [Ipumenenue
POU3BOAHON"

58

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

59

[TepBooOpaznas. Tabauia nepBooOpa3HbIX

60

WuTerpan, reomeTpuueckuii 1 (pu3nIecKuii
CMBICJI HHTETpaJia

61

WuTerpan, reomeTpuueckuii 1 (pu3ndecKuii
CMBICJI HHTErpaJia

62

WHuTerpai, reoMeTpudecKuid 1 GU3NIeCKui
CMBICTT HHTETpajia




63

Berancnenune uHTErpaia mo gpopmylie
Herorona—Jleiiouua

64

Brruucnenue unTerpana no popmyie
Herotona—Jleibuuiia

65

Brrancnenue wHTErpana mo popmyiie
Herorona—JleitOnura

66

Brruncnenue unrerpana mno gpopmyie
Herorona—JleiiOaumna
IIpoMe:KyTOYHBIN KOHTPOJIb

67

CucrteMbl TUHEUHBIX YPAaBHEHUI

68

CucTembl TMHEHHBIX YPaBHEHUN

69

Pemenne npukiiagHeIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUU

70

Pewienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

71

CucTteMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPALMOHATIBHBIX,
NOKa3aTesbHbIX, JIOTapU(HPMUIECKUX
ypaBHEHHI U HEPABEHCTB

72

CucTteMbl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHATIBHBIX, UPPALMOHAIBHBIX,
HOKa3aTeIbHbIX, JIOrapU(HPMUIECKUX
YpaBHEHHI U HEPABEHCTB

73

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
paloHaIbHbBIX, HPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX, JOrapuHMUIECKUX
ypaBHEHUU U HEPABEHCTB

74

CucreMsl 1 COBOKYITHOCTH LECJIBIX,




paloHaNbHbIX, HPPALUOHAIIBHBIX,
MOKa3aTeNbHbIX, JOrapuHMUYECKUX
YpaBHEHUU U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIUHN 1715

7 pelieHus: ypaBHEHUN U CUCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMN A5
pelieHus: ypaBHEHUN U CUCTEM
[IpuMeHeHue ypaBHEHUMN, CUCTEM U

77 HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3IUIHbIX 00IacTei
HAyKU U PEAIIbHOU KU3HU
KonTtpoabHasi padora no reme

78 "WHTErpas u ero npuMeHeHusl.
Cucrembl ypapHeHui'"

79 HatypanbHble U 11e51ble ynciia B 3a/1a4ax 13
peanbHOU KU3HU

20 HarypanbHbie u 11e51ble Yrciia B 3a/1a4ax u3
peanbHOU KU3HU

21 HarypanbHble u 11e1bIe Yuciia B 3aja4ax u3
pEAIbHOM KU3HU

82 [Ipu3Haky EIMMOCTH LEJIBIX YUCEN

83 [Ipu3Haky AEIUMOCTH LEIbIX YHCEl

84 [Ipr3HaKky AETMMOCTH UEIBIX YHCEI

25 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIMS
3HAHUW. Y paBHEHHUS

26 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

3HaHUU. YpaBHEHUSA




[ToBTOpeHmEe, 0600IIEHUE, CUCTEMATH3AIIHS
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3HaHUW. Y paBHEHUS

28 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIMS
3HaHUU. YpaBHEHUS

29 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHUU. YpaBHEHUSA

90 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3AIUS
3HaHUU. YpaBHEHUSA

91 [ToBTOpEHME, 0000IIEHUE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

9 [ToBTOpEeHmE, 0000IIEHUE, CUCTEMATH3AIIHS
3HaHui. HepaBeHnctBa

93 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHui. HepaBeHcTBa

94 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuil. HepaBeHcTBa

95 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHUU. CrucTeMbl ypaBHEHUN

96 [ToBTOpEHME, 0000IIEHUE, CUCTEMATHU3AIIHS
3HaHuW. CuCTEeMbl ypaBHECHUH

97 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuW. OyHKIUH

08 [ToBTOpenue, 06001IeHNE, CUCTEMATU3ALIHS
3HaHuil. OyHKUIMH

99 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui. OyHKUIKH

100 HUTorosasi KOHTpPOJILHAsA padora.




O06006111eH1E, CUCTEMATH3ALMs 3HAHUH 3a

101 Kypc ayireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
aHanm3a 10-11 knaccos
O06006111EH1E, CUCTEMATH3AlMs 3HAHUH 3a

102 Kypc aJireOpbl ¥ Ha4aJl MAaTEeMaTHIECKOTO 1

anainmsa 10-11 kmaccoB

OBHIEE KOJIMYECTBO YACOB I1O
INPOI'PAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

e 10 kaacc

A.I''Mopaxkosuy, I1.B.CemenoB Maremaruka: airedpa u Hadajga MaTeMaTH4e€CKOro
aHayn3a, reoMeTpus. Aiaredpa U Hadajga MaTeMaTUYecKoro aHaiauza. B 2-x yacTsax

(0a3oBbIii U yrayOneHHbIH ypoBHH) - M.: MHemo3uHa, 2019

e 11 kiacc

A.I''Mopakosuy, [1.B.CemenoB Maremarnka: anredpa u Hauajga MaTeMaTHUYE€CKOTO
aHanu3a, reoMeTpusi. Airedpa U Hayajda MaTeMaTH4eckoro aHaiusa. B 2-x gactsx

(6a3oBbIli 1 yrayOneHHBIN ypoBHH) - M.: MHemo3uHa, 2020
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