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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBISEMBIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAJAULUN POCCUHCKOTO
oOpaszoBanus. Peanmmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaida MareMaTHUYE€CKOTO aHaln3a» SIBJSIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIeYMBaeT HWHCTPYMECHTAIBbHYIO 0a3y Uil HW3Y4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOWd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHUE YyYalluxcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB HWH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHHBEPCAIBHBIM SI36IKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHHUS B MAaTEMaTHIECKOUN opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUM OSKOHOMUKM U OOIIECTBEHHOW IKWU3HH, I[IO3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX IU(POBBIX U KOMITHIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHUYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJe ydaruecs
MOJIYYatOT HOBBIM OMBIT PEIICHUS TPUKIATHBIX 3a/1ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA ¢  TIpUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIJIAOIIMMUCS
MaTEeMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc obnamaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak 4depe3 y4eOHbId Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaau3a JISKUT JIeITeIIbHOCTHBIN NPUHITUIT O0YUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMKa». Bce OcCHOBHbIE
COJICPKATEIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUM JABYX JIET
oOy4eHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSSA APYT JIpyra M MOCTEIEHHO
HAChIAsiCh HOBBIMM TeMaMHU H pa3faenaMu. JlaHHbIA Kypc  SIBISIETCS
WHTETPAaTUBHBIM, TOCKOJBKY OOBEIUHSET B ce0e CoJepKaHhe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUIMH: aareopa, TPUTOHOMETPUS, MaTeMaTUYECKUIN aHalu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MAaTEMaTHUYECKUM afmapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HOpMUpyeTcs U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYI0 MOJIENIb PEajJbHOMN
CUTyallul, TPUMEHSTh 3HAHUA, TOJy4YeHHbIE B Kypce «Airedpa W Haudaia
MaTeMaTUYECKOT0 aHalii3ay, JJIsl PEIICHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7auu, a 3aTeM UHTEPIPETUPOBATH MOJIYYECHHBIN pe3yybTarT.

CopnepxkaTenbHO-MeToANYEeCKas JTUHUSA «YUucina U BBIYMCIEHUS» 3aBEpIIAcT
dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(GbOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHAJIbHO BBIMOJHATh JEWCTBUS C HUMH, JAeNaTh MPUKUAKY, OLIEHHBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM MNPUOMMKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEMCTBUM C YMCIIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (dopme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BHIPAKEHUM.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS Ha MPOTSKEHUH BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MporpaMMBI
MIPETYCMOTPEHO PEIIeHNEe COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJICBAIOT
pPa3IMYHBIMM METOJaMU PEIICHMS I1IeJbIX, PAlMOHAIBHBIX, HUPPaAlMOHATIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHUS UCTI0JIb3YIOTCS IPU UCCIIEA0BAHUN
GyHKIHNA ¢ TTIOMOIIBIO TIPOU3BOMHON, PENICHUH TPUKIAAHBIX 3a/ad W 3a7ad Ha
HaxOXXJICHUE HAMOOJBIIMX ¥ HAaWUMEHBIIUX 3HaueHu ¢GyHkuu. JlaHHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OopMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHATIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUI, a TaKKe BBIPAKECHUH,



COJEpJKaIMX CTENEHU U JiorapuMmel. braronaps n3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HAaBBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEpaBEHCTB. AnreOpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM W TpaduKu» TECHO
NEPEIUIeTaeTCs C IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Yy4YEeHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUHM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
NPEIMETOB U PEANbHOW XU3HU TECHO CBA3AHO KaK ¢ MAaTEMAaTUYECKUM AHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHHUMAaHUE
ynensiercs: (pOopMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTUHUU HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHoOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTh Tpaduku (PYHKIUH, ONpeAesnsITh WX HauOOJNbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOmanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTYallHi,
HaXOXKJEHUSl HAWIy4dlIero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 33/1a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKe U HucKyccTBe. OOydamomuecs y3HAIOT O
BBIJAIOLIUXCS pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOAUYECKasl JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM  TEOPHUM  MHOXKECTB. Te€OpeTHMKO-MHOKECTBCHHBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE
uenoe. [loaToMy BakHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TE€OPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MaTEMAaTHYECKOTO MOJEIUPOBAHUSA, KOTOPBIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH PeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJIEJIEd C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a U
MHTEpIIpETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKIbIU
13 pa3JeaoB MPOTrpaMMBbl, MIOCKOJIBKY BECh MAaTEpUAIl Kypca MIMPOKO MCIOJIb3YETCS
JUISL pelieHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAaKTHUYECKUX 3a/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesrenbHOCT MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B IMPOIECCe U3YyUEHHUs BCEX TeM Kypca «Airedpa u Haudana
MaTeMaTUYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B ydyeOHOM miaHe Ha M3ydeHHE Kypca ajreOphl U Hayajdl MaTeMaTHYeCKOIo
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Heznemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 vacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Parmonaneupie uymncia. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxxeHui. [IpuMenenune
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaJbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaudd € JEeUCTBUTENbHBIMU yuciamu. [IpuOmmxeéHnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  nokaszateneM. CranmaptHas Qopma  3ammcu
JNENUCTBUTENBLHOTO uucna. HMcmonp3oBanue moaxojsmied  (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U MPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCMHYC U TaHI'€HC YHCIOBOTIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTAHI€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEpPABEHCTBA.
MeTon nHTEpPBAIIOB.

Pemenue 1ienpix v 1poOHO-pAMOHATFHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHWN U HEPABEHCTB.

PenieHre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeEHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 001acTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUY.

CrenenHas QpyHKUMS C HATypaJbHBIM U II€NIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpauK KOpHs n-OW CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHus MMOCJICTIOBATEIILHOCTEH.
MOHOTOHHBIE MMOCJICOBATEIILHOCTH.

Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOLEHTOB. MCronp30BaHWE MPOTPECCHU IS
pEIICHUs PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOKeCTBO, olepald HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO arapara il OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KITIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncia. [Ipu3Haku 1eImMoCcTy HEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm umucna. JleciTuuHble U HATypabHbIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTApU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C paluOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHre MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3MyHbIX oOJacTedl HayKh M peajbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonnueckne  ¢ynkuuud. [IpomMexyTku  MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTtpruyeckue QyHKIMH, UX CBOMCTBA U IpaUKH.

[TokxazarenbHast u gorapupmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.



Ncnons3oBanue rpadukoB GyHKIMN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NPHU PEUIEHUHU 3a7ad W3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBHble QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TIpousBognass  ¢yHkuuu. ['eomeTpuyeckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[IpousBoaHble  3J€MEHTApHBIX  (QyHKUUHA.  DopMysibl  HAXOXKACHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMymbl. Haxoxkaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peLIeHUs B
IIPUKIIAIHBIX 3aja4yaxX, I OIPENENICHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid u (usmdyeckuid cmbicia. Beluucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro TNpeaMeTra
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHH,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
K HCIOJh30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHS TIPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTZbIXaA, peryispHas buznyeckas aKTUBHOCTB); buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  MpodecCHOHANBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUH BCEW JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEeMAaTHICCKON HAIIPABICHHOCTH.

DKO0JIOTUYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, MMOHUMAHHEM BIWSHHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpoOJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pellleHUs 3ajad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBHM TSI OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cQepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs [MBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKON KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO NIESITEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vnuueepcanvmvle  nosnasamenvuwvle  Oeticmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 o0dyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  npuMeHeHue  JI02UYecKUx,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATHHN; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJbL;

BBIOMpATh CIOco0 permeHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUaHTOB peELIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUre, MNpodIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TpOIlecca, a TaKKE BBIIBUIATH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISABJIATE JePUIUThl HHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4K;

BBIOMpAaTh  WMHGOpMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

CTPYKTYpPHUpPOBaTh UH(OpPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOPMYIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KoMMyHuxamuenwle Oelicméus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIPUHUMATh M  (OPMYJIUpPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA MIOUCK
pEUIeHUs; CONOCTABIIATH CBOM CYXIECHHS C CYXACHUAMHU JPYTHX
YYaCTHHKOB JHanora, OOHapyXuBaTh pa3jiMuue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3a4a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAauU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHUBUyaJIbHON PabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alHUI0 COBMECTHOM
paboThl, pacrpeAenaTh BUAblI paboT, 10roBapUBaThHCs, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBDY W WHBIC), BBIMOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusarom

Gopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIaJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;



e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTIOCTHXKECHHSI WIM HEJAOCTHXKECHUSI PE3ybTaTOB AESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonusaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUiia OKPYTJICHHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAApTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NIPaKTUYECKUX 3a]a4 U NPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
WCITI0JI30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXIAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BrmonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BeimonusaTe npeoOpa3oBaHus LEJIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHMI W  pellaTb OCHOBHBIE THUIBI  LENbIX, PAlMOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN Y HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (yHKIUH, 001acTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpaTtHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYIU
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CrtpouThk U unTaTh rpa@UKu JTUHEHHON (QYHKLIMH, KBAAPATUYHON (PyHKLIHUH,
CTEIEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonw3oBaTh rpadukd (QyHKIME Ui UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaXaTh GOpMyIaMH 3aBUCUMOCTH MEX1Y BEJIUUYUHAMM.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBaIOIIass TE€OMETpUYECKast
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIICH reOMETPHUECKOM MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEW U MPOTPECCUI ISl PEILICHHMS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, OIIEpALlMU HaJlI MHOXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juid  ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUHM 3aJad W3 JAPYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTtb  MOHATUSAMH: ONpeleNeHre,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KUIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, LEJI0E€ YHUCIO; MCIOIb30BaATh
MPU3HAKU JIEIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: Jorapudm uucia, AECATUYHBIE U HATypaJbHbIC
JoTapu(pMBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIlEpUpPOBAaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

Bemonusate mpeoOpa3oBaHHUsl BBIPAKEHUN, COACpXKAIIUX JIOTapU(PMBI,
ONIEpUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpPABHEHUN U €€ PEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAKECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 3a/a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alIapara ajareopsbl.

DOyHKUMH U TPaPuKu

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH ~(YHKIMHU, TOYKM OIKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCHOJb30BaTh HX I
UCCIIeN0BaHUs (PYHKITUH, 3aJJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKy MOKa3aTENIbHOM, JIOTapUPMUUECKOH U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HKCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hauvaja MaTeMaTH4ecKOro aHajaim3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASI (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOHON JJIsI PEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIINI, BEIYUCIIATH POU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO IJISl UCCIIE0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl UCCIECIOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO0 PELICHUS B
IIPUKJIAJHBIX, B TOM YUCJIE COLMATIbHO-DKOHOMUYECKUX, 3a1a4ax.

OmnepupoBarh MOHATUSIMU: MEpBOOOpa3Has M  HHTErpajg; IOHUMATh
reOMEeTPUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarpe mpukiagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-3KOHOMHYECKOTO H
(bu3MYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Kourpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 NEUCTBUTEILHBIX YHCEN. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETPUU. TpUroHOMETpUYECKHE 22 1
YpaBHEHUSA
5 [TocnenoBaTreabHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3 ]
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM.
1 [TokazarenpHast pynkus. [TokazaTenpHbIe 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBaA
Tpuronomerpudeckue GyHKIUU U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 IIpousBoaHas. [IpumeHneHne Mpou3BOIHON 24 1
5 NHTerpan n ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble u 1ienble uncia 6
8 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, OTepaluy HajJ MHOKECTBaMHU.
Huarpammsl Ditiepa—BenHa

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Pammonansaeie yncina. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH, IPOIICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

ApudmeTndeckue oneparuu C
panMoOHAIbHBIMU YUCIIAMH,
npeoOpa30BaHMsl YUCTOBBIX BHIPAKCHHI

[TpumeHnenue npoOei U MPOLEHTOB AJIs
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IMYHbIX
oTpaciel 3HaHUH U peanbHOU KU3HU

[Ipumenenue qpobeit 1 MPOLEHTOB JIst
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IMYHbIX
OTpaciel 3HaHUH U peanbHOU KU3HU

JleicTBuTenbHBIC YKclia. PaimonanbHbIC U
HppalroHaJbHbIC YHCTIA

Apudmernueckre onepanum ¢
JeMCTBUTEIBHBIMU YHACITaAMHU
[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHUIIa
OKpYTJICHUs, TPUKUIKA U OLEHKA
pe3yibTaTa BHIYMCICHUN




TO)I(,I[CCTBa 1 TOXKICCTBCHHBIC

9
npeoOpa3oBaHUs
10 VYpaBHeHUE, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HEpaBeHCTBA
12 Metoa nHTEpBaAIOB
13 Pemenue nensix U ApoOHO-paIIOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB
KoHTponbHast paborta o teme "MHOXecTBa
14 palMOHANbHBIX U ICHUCTBUTEIbHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIIOCOOBI 3a/1aHus (QYHKIUH.
B3aumuo obpaTtHbie HyHKIIUU
I'paduk yakmmu. O6IACTh ONIpeICICHIS 1
16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu
¢ynkuuu. [IpoMexxyTKi 3HAKOIOCTOSIHCTBA
17 UYéErHble ¥ HEUETHBIE PYHKIIMU
CreneHs ¢ 1eIbIM [T0OKa3aTEeIeM.
18 CranpaptHas ¢opma 3anucu
JENCTBUTENIBHOTO YnCiIa
Hcnonp3oBanue noaxoasmiei Gopmsl
19 3anyucy JEHCTBUTENbHBIX YHUCEN JIs
pELIeHUs] TPaKTUYECKHX 3a]1a4 U
MPEACTABICHUS JAaHHBIX
CrenenHast GQyHKIUS C HATypalIbHBIM U
20 HeJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk
21 ApudmeTnueckuii KOpeHb HaTypaIbHOU

CTCIICHHU




Apudmerndeckuii KOpeHb HATypaIbHON

22
CTENEHU

7 CgoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

24 CaoticTBa apuPMETUUECKOTO KOPHS
HaTypaJlbHOM CTEIIEHU

)5 CgoiicTBa apr(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OW CTENEeHU

7 HeiicTBusi ¢ apupMeTHIECKUMU KOPHIMH
N—Oil CTeNEHU

73 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OW CTENEeHU

79 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—OU CTENEHU

30 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oil CTeNEeHU

31 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

3 Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

133 Pemienne nppaliuoOHAIbHBIX YPAaBHEHHUN U
HEPABEHCTB

34 Pelienne uppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

35 Pemrenne nppaliuoOHAIBHBIX YPaBHEHUN U

HCPAaBCHCTB




36 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1

37 CoiicTBa u rpaduk KOpHS N-0if cTENeHN 1
KonrponbHas padora no reme

38 "ApupMeTHuecKuil KOpeHb N—Oi CTETICHHU. |
WppanmonansHbie ypaBHEHUS U
HepaBeHcTBa"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO |
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO |
apryMeHTa

41 ApKCHHYC, apKKOCUHYC ¥ apKTaHTEHC |
YHCIIOBOTO apryMEHTa

42 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

43 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

44 orpezieieHue TPUTOHOMETPUUECKHUX 1
(GYHKLUH YUCIOBOIO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIpOKEHU I

50 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1

BBIPAKCHUI




[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

51 . 1
BBIPKCHUI
57 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKEHUM
53 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX |
BBIPKCHUI
54 Pelienne TpuroHOMETPUYECKUX YpaBHEHUN 1
55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
56 Peienne TpuroHOMETpUUYECKUX YPAaBHEHUM 1
57 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
58 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1
59 Pelienne TpuroHOMETpUUYECKUX YPAaBHEHUM 1
KonTtponpsHas padora no teme "®dopmyis
60 TPUTOHOMETpHUH. TpUroHOMETpHUUECKHE 1
ypaBHeHHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS
61 ocjienoBarelibHocTe. MOHOTOHHEIE 1
MOCJIEI0BAaTEIbHOCTH
ApudmeTrndeckast U reOMeTpUUYeCcKas
2 nporpeccuu. Mcrnonb3oBaHue Nporpeccuu 1
JUTSL pEIICHUS PealbHbIX 3aa49
MPUKIIATHOTO XapaKTepa
BeckoneuHo yObIBaromias reoMmeTpuieckas
63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUu
64 ®dopMyra CI0KHBIX TTPOIIEHTOB 1
65 ®opMyia CI0KHBIX TPOLIEHTOB 1




O0001Ienre, cUCTEMaTH3aLis 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
ananm3a 10 kiacca
67 HroroBast kKoHTpoIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
ananm3a 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3yqe1mﬁ :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoThI pecypenI
Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM 1
2 CBolicTBa CTENIEHU 1
3 [Ipeo6pa3oBanue BbIpaxeHUil, CoaepKaLUX |
palMOHATIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxeHUil, CoAepKaALUX |
palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX |
paloHaIbHbIE CTEIICHU
6 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
7 IToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 IToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas pyHKUMs, €€ CBOMCTBA U |
rpadux
KonTtponpHas padora o teme "CremneHs ¢
12 paloOHaIbHBIM IIOKA3aTEIIEM. | |
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapudm uymncna 1
14 JlecsTuunble U HaTypaJibHbIE JIOTapU(PMBI 1




[IpeoOpa3zoBanue BbIpaX)eHH, ComepIKaLUuX

15
Jorapupmbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
norapuhMbl

17 [Ipeo6pa3oBanue BbIpakeHUH, coaepKalux
Jorapupmbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
J0rapuQMbl

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEPAaBEHCTBA

)1 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

” Jlorapugmuueckue ypaBHEHUs U
HEPABEHCTBA

7 Jlorapudmuueckas pyHKUUsA, €€ CBONCTBA U
rpaduk

4 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U
rpaduk

)5 Tpuronomerpuueckue GyHKIMH, UX
CBOMCTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX
CBOIcTBa U rpaduKu

7 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U IrpaduKu

)% Tpuronomerpuueckue GyHKIMH, UX

CBOMCTBA U IrpaduKu




[TprMepsl TPUTOHOMETPUUYECKUX

29
HEPABEHCTB

30 [TprMeprl TPUTOHOMETPUUYECKUX
HEPABCHCTB

31 [Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

1 ITprMeprl TPUTOHOMETPUUYECKUX
HEPABEHCTB
KonrponbHas pabora no reme
"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapugmuueckue ypaBHEHUs U

33 HEpaBEeHCTBA. T pUrOHOMETPUUYECKHE
(GYHKIIIHY B UX
rpaduxu. TpuroHomeTpudeckue
HepaBeHcTBa"

34 HenpepoiBHble QyHKIINN

35 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

36 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

37 [TpousBoHas GpyHKIMH

38 [TpousBoaHas GyHKIMH

39 I'eomerpuueckuii u pu3NYECKHii CMBICIT
MIPOU3BOAHOM

40 ['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOMN

41 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKLINN

42 [Ipou3BoHbIE AIIEMEHTAPHBIX (DYHKIHUN




HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

43 .
4acTHOTO (DYHKIIMIA

44 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS,
YacTHOTO (DyHKIMH

45 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
4acTHOTO (DYHKIIMA
[IpumeHeHnue nporu3BOJHON K

46 UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI
[TpumMeHeHne NTPOU3BOJIHOM K

47 UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne nNpou3BOIHON K

48 UCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K

49 MCCIIeI0BaHMIO (DYHKIIMI Ha MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxnenne HanOobIIero 1 HAMMEHbIIETO
3HaueHusl QYHKIUU HAa OTPE3Ke

51 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

57 Haxoxnenrne HaubobI1ero 1 HaMMEHbIIEro
3HaYeHUs PYHKIIMH HA OTPE3Ke

53 HaxoxneHre HanOobIIero 1 HAMMEHbIIETO
3HaYeHUs PYHKIIMH HA OTPE3Ke

54 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO

3HA4YCHUA (I)yHKI_II/II/I Ha OTPE3KEC




HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

3 3Ha4YeHUs (QYHKIUU Ha OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peueHus B

56 MPUKIIAIHBIX 3a7a4ax, Uil ONpe/esIeHus
CKOPOCTH IpoIiecca, 3aJaHHOro (hopMyInoi
WK TpapuKOM

57 KonTponbhas pabota no Teme
"[IpousBoanas. [Ilpumenenre npon3BoHOMU"

58 [TepBooOpasnas. Tabmura mepBooOpa3HbIX

59 [TepBoobOpaznas. Tabnuia nepBooOpa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuil
CMBICJI MHTErpaja

61 WuTerpain, reomeTpudeckuii U GuU3NIecKuit
CMBICII MHTETpaja

62 WuTterpan, reoMeTpuueckuil 1 pu3ndeckui
CMBICTT HHTETpaja

63 Brruucnenue unTerpaia no gpopmyie
Herorona—JleiiOHuma

64 Brruucnenue nnTerpana no gpopmyie
Herorona—JleiiOHuma

65 Brruucnenue unrterpana no gpopmyie
Herorona—Jleiibaumna

66 Brruucnenue uaTerpana no gpopmyie
Herorona—JleitOnuma

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucreMbl TUHEHHBIX YpaBHEHUH

69 Pemenue npuknaaHeix 3a1a4 ¢ NOMOILIBIO




70

CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUI

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
paluMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

72

73

74

75

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(MHIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEeHUs] ypaBHEHUI U CUCTEM

76

Hcnons3oBanue rpadukoB GyHKIUN A5
peleHus: ypaBHEHUH U CUCTEM

77

78

IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MATEMaTHYECKUX
3ajad 1 3a]1a4 U3 Pa3In4HbIX o0sacTen
HayKU U PEAIbHOW KU3HU

KonTtponbHas padora no Teme "MuTerpan u




ero npumMeHeHusi. CUCTEMbl ypaBHEHHIT"

HarypanbHble 1 ienble yucia B 3ajja4ax u3

79 .
peasbHOM JKU3HU

20 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEaTbHOM KU3HU

81 HatypasnbHble U Liesble uncia B 3a1a4ax U3
peaJbHOM KU3HU

82 [Ipu3Haky nenMMOCTH LEIBbIX YUCEI

83 [Tpu3Haky AETUMOCTHU LENbIX YUCEI

84 [Ipu3Haky nenMMOCTH LEIBIX YUCEI

25 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

26 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUHU. YpaBHEHUSA

g7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

28 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

29 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

90 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

91 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil. HepaBencTBa

9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS




3HaHuii. HepaBeHncrpa

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs

94 - 1
3HaHuil. HepaBeHncra

95 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs !
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHuW. CucTeMbl ypaBHECHUH

97 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHU. OyHKIIMU

08 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHuil. OyHKUMH

99 HtoroBast KOHTpoNbHAs paboTa 1

100 Wrorosas koHTpoJsibHasA paboTa 1
O0001Ienne, cucTeMaTA3alMs 3HaHUH 3a

101 Kypc anreOpbl U Hayal MaTeMaTH4YeCKOro 1
ananm3a 10-11 xmaccos
O0001Ienre, cucTeMaTA3alis 3HaHUH 3a

102 Kypc anreOpbl 1 Hayal MaTeMaTH4YeCKOro 1
aHanmu3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Kossarnn F0.M., TkaueBa M.B. n apyrue, AKHIHOHEPHOE OOLIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Karanor [IOK https://educont.ru/

POUI https://resh.edu.ru/
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