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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe dDeepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmusanus mporpamMmbl oOecriedMBaeT OBJIAJCHUE KITIOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajna MaTeMaTHUYECKOTO aHANN3a» SIBISAECTCS OAHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJJHOU CTOPOHBI,
OH O0ecrneuynBaeT WHCTPYMEHTAIbHYIO 0a3y Asisi M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (GOPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIJICHHE YYalluxXcsd Ha YpPOBHE, HEOOXOAMMOM JJiI OCBOCHHS KYypCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
y4YaIyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHU4EeCKOH (opme.

Kypc anrebpsr 1 Hagam MaTeMaTHYecKOTO aHAIHM3a 3aKJIabIBA€T OCHOBY JJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEAHEBHOW XKM3HHU. B TOXe Bpems OBIajicHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HauaJdl MaTEeMaTHYeCKOro aHalli3a B CTapIledl IIKOJIe ydaluecs
MOJIYYatOT HOBBIM OMBIT pEIIeHUs TMPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTICH peabHbIX CUTYyalluii M HMHTEpIpETallin
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIJIAOIIMMHCS
MaTEeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

Kypc obnagaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHs, TaK M 4Yepe3 cnenuduky ydyeOHOW AesITeIbHOCTH,



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

B ocHoBe MeToanku oOydeHus anredpe U HayajiaMm MaTeMaTUYeCKOro aHaIu3a
JICKUT JEATEIbHOCTHBINA MPUHIIUI O0yUECHUSI.

CtpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAIN3a)» BKITFOYACT
CIEAYIOIINE COAEPKATEIBHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U Tpa@uKn», «YpaBHEHUs U HEpaBeHCTBa», «Hauana maTemMaTu4eckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAA U3YYalOTCsl Ha MPOTSKEHUU ABYX JIET OOY4YEHHs B CTapuied IIKoJie,
€CTECTBEHHO JIOMOJIHSS APYT JIpyTra U MOCTENEHHO HACHIIIAsACh HOBBIMU TEMaMu U
paznenamu. JlaHHBIA KypcC SIBJISETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe colepkaHHE HECKOJIbKUX MaTeMaTHMYeCKHX JIMCUUIUIMH:  anrelpa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIU3, Teopusi MHOKeCTB U Jp. [To mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MaTeMaTHYECKUM amapaToMm, y
HUX TIOCIIEJIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYallMU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHaiu3a», Ui pelieHus
CaMOCTOSITENIbHO  C(HOPMYJIMPOBAHHOM MaTeMaTHYECKOW 3ajadd, a 3aTeM
WHTEPIIPETUPOBATH MOJTYyUCHHBIN pe3yJIbTar.

CopnepxaTenbHO-MeTOANYEeCKas TUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM mikoJjie. B crapiield mikosne oco0oe BHUMAHHE YACNSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEHCTBUTEIBHOTO YKCIA, YMEHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JENaTh HNPUKUAKY, OLECHHUBATh
pesynbrar. OOyuaromuecss TOJYYarOT HABBIKM TMPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (dopmMme,
WCIIOJI30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BHIPAXKEHUM.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
OoOy4eHHs B CTapiled IIIKOJIe, TOCKOJbKY B KaXJIOM pasfelie IpOorpaMmbl
MPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMM METOJAaMU PEIICHMS I1EJbIX, PAlMOHAIBHBIX, HUPPaAlMOHAIbHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loslyueHHbIe yMEHUS UCTOJIBb3YIOTCS TPU UCCIIEA0BAHUU
GyHKIHNA C TTIOMOIIBIO TIPOU3BOMHON, PENICHUHM TPUKIAAHBIX 33/ad U 3a7ad Ha
HAaXOXXJICHUE HAMOOJBIINX ¥ HAUMEHBINIUX 3HauyeHW GyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIOYaeT B ce0s Takke (QOopMUpOBaHUE YMEHUI
BBITIOJIHATh pacuéTbl 1o GopMmysiaMm, HpeoOpa3oBaHUs IEbIX, palMOHATIbHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKECHUH,



COJEpKaIMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST ydaluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX pacCyJIECHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHUJIE paBEHCTB U HEpaBeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJITHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuKA» TECHO
IEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBLHOCTD U3YUEHU MaTepruaiia. M3yueHne cTerneHHon, moKka3aTebHOu,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, X CBOICTB U IpaUKOB,
UCIOJIb30BaHue (YHKIUHI Ui pEelIeHUs 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
peanpHOM KM3HM TECHO CBA3AHO KaK C MAaTEMATHYECKHM AaHAIM30M, TAK U C
pElIeHNEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OoJbllIOE BHUMAHHE YAEIAETCS
(OpMHUPOBAHKIO YMEHHUSI BBIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIENOBaTh MOJIY4YeHHbIE (YHKLIHUH, CTPOUTh UX TpauKu.
Marepuai 3Tol coAepKaTeIbHON JUHUN HALIEJICH HA Pa3BUTUE YMEHUHN U HaBBIKOB,
MO3BOJISIOLIMX BBIPAXXAaTh 3aBUCUMOCTH MEKy BEJIMYMHAMU B pa3InyHON (popme:
aHAIMTUYECKOW, Tpaduueckod U clIoBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3al1H, UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenpHasg nuHusA «Havama maremMaTH4eckoro aHaiavsa» MO3BOJIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€éMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpOUTH rpaduKu (PyHKLUMN, OPEAENATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IJIOMAAU GUTYp U OOBEMBI T, HAXOAUTh CKOPOCTH U YCKOpPEHUs
nporeccoB. JlaHHas conepaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOCHUSI MATEMATHUYECKUX MOJENIEN pPEeajJbHbIX CHUTYallMd, HaXO0XKIACHUS
HAaWJIy4llIer0 pelIeHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHUECKOrO aHalii3a CIIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHpPOBaHUIO YMEHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
IIOJIyYEHHBIX B XOJI€ PA3BUTHsI MAaTEMATUKU KaK HayKH, U UX aBTOPaX.

CopeprxarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKH WU MPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONMN BCE pa3leibl MATEMATUKU U €€
IIPUJIOKEHUHN, OHU CBSI3BIBAIOT PA3HbIE MATEMATHUYECKHUE NHUCLMUIUIMHBI B €IMHOE



nenoe. [loaToMy Ba)kHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKM W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlU, NUCCIIETOBaHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa aiaredpbl U MaTeMaTUYECKOTO aHajiu3a U
VMHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHKsl BIUIETEHBI B KaXKIbIH U3
pa3esioB MPOrpaMMBbl, IOCKOJIBKY BECh MaT€pHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHUs] NPUKIAIHbIX 3aAad. [Ipy pemeHunm pealbHbIX NPAKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOLIECCE U3YYEHHUs BCEX TEM Kypca «Airedpa um Havaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1U1aHe Ha M3yYeHHUE Kypca aareOpbl U Hauall MaTeMaTHYeCKOTO aHAIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICIIO B
11 knacce, Bcero 3a aBa rojga o0ydenus — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  OIlepamuu  C
palroHaIbHBIMU YHCIIaMU, TPE0OPa30BaHUS YHUCIOBBIX BeIpakeHui. [Ipumenenne
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaJbHOM KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEUCTBUTENbHBIMU YHucHaMmu. [IpubnmxénHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
neficTBuTeNpHOr0  uMcna. Mcnonmp3oBaHue —moaxonAmedl  (opMbl  3amMcu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a4a4 U IMPEICTaBICHUS
JAHHBIX.

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

CHHyC, KOCMHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU M. OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
VHTEPBAJIOB.

Pemenue niensix u 1poOHO-pAIIMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PerieHre TpUroHOMETPUYECKUX YPABHEHU .

[IprMeHeHNE ypaBHEHNU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKu U peabHOM JKU3HH.

DyHKIUHN U TPAPUKH

OyHkuus, crnocodbl 3amganus ¢GyHkuuu. ['paduk dyskuu. Bzaumuo
oOpaTHbIe (PYHKIIUH.

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

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs n-OW CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4eCcKOro aHajau3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE MMOCJICOBATEIILHOCTH.

Apudmernueckass 1 reoMeTpudeckas rmporpeccur. beckoHeyHo yObIBaroIias
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX NPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELICHUS PeallbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoskxecTBa H JIOTHKA

MHOX€eCTBO, omepanuyd HajJ MHoXecTBaMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO arapara il OMUCAHUS PEATbHBIX
MPOIIECCOB U SABJICHUH, IIPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie U niensie yncina. [Ipu3Haku 1eIMMoCTH LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaTIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBanue BBIpRXXEHUH, COAEpXKAIIMX CTENEHH C palUOHAJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIIECHUIO MATEMAaTUYECKUX
3a/1a4 v 3a71a4 U3 Pa3InuHbIX 00J1acTel HAYKU U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKH

Oyuknus. [lepuoanueckue pyHkunu. [IpomexyTku MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl ¥ MUHUMYMbI (QyHkiuu. HauOosblllee M HavMeHblllee 3HAYEHUE
GyHKIIMM Ha TTPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u orapudmuyueckas GQyHKIMU, UX CBOMCTBA U rpaduKH.



Ncnons3oBanue rpadukoB GyHKIMN JJIs pEIICHUs YPaBHEHUW M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN [JI1 HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHMKAIOT NMpPHU PEUICHUM 3aJad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayana MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIIMH. MeTO MHTEPBAJIOB JIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomeTpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

[TpousBogubie  sieMeHTapHBIX  GyHKIUH.  DopMmynbl  HAXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUIA.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMI HAa MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peELICHUs B
IPUKIIAIHBIX 3aja4yaxX, Ui OIPENEJIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabnuia nepBooOpa3HbBIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbica. Bbeluucienue
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:

['parxtaHCKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW 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€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyayIIero.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TIPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3nueckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIBHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1ad MaTEMaTHYECKON HapaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, MMOHUMAHHEM BIWSHHUS
COIMAJTBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIsl pelleHUs 3a/iady B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOYKHBIX
MOCIICICTBUMN [T OKPY’KAIOIIEH CPEBI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIBHOCTH, ITAroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO NESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpuUMeHeHue  J02UYEeCKUx,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeMCTBUS:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICTICHHs]  TOHSATUH; YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOTI0 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;
npejiaraTb KpUTEPUH AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIOco0 penieHus yuyeOHOMl 3ajauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICA0BATCIBCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUYUE, MpodIeMy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMH, MPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAKXKE BbIJBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH 1e(pUUUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh  MHGOpPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MpE/ICTABICHMUS,

CTPYKTYpPHUPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITENIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJY pEIICHUS
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X07ie 00CY’KJeHH 3a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIBLHO BEIOMPATh OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTIbHOM
paboThl NpH pelieHUH Y4eOHBIX 3a]ay; MPUHUMATH I€b COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPTaHM3alMI0 COBMECTHOW  paloThlI,
pacnpenensiaTh BHABI paboOT, JOrOBapUBATHCA, OOCYXKJaTh MpPOIECC U
pe3yabTaT padoThl; 00001aTh MHEHHS HECKOIBKHX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHSI C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvruvie pecynamuensle oelicmausi, obecneyusaom hopmuposarue
CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4¥, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U pe3yybTara
pelicHusT MaTeMaTHISCKOH 3a1aum;



e MPEABUAETH TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTbH IIPH PEILICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEIOCTIXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpPEIHET0o OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucsia ¥ BIYHCICHUSA

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

BoeIlonHATE  apuMETHYECKUE  ONepalud €  paldOHAIBHBIMH U
JEUCTBUTEILHBIMU YUCIIAMU.

BoimonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIONIB3YS MpaBUia OKPYTJICHMUS,
JIeJ1aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCU IEHCTBUTENIbHBIX YNCEN AJISl PeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
GyHKUHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BremonusaTe npeoOpa3oBaHus LEJbIX, PAlMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIPAKEHN U PENIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3371a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasIbHOM KU3HU.



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

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QyHKIUH, 00JIaCTh
ONpEelENeHUs] U MHOXECTBO 3HaueHU (yHKuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTtHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIINHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUINN A peICHUS] YpaBHEHHIA.

Crtpouthk U unTaTh rpauKu JTMHEHHON (QYHKIMH, KBAAPATUYHON (PyHKIIHH,
CTEIEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonw3oBath rpadukd QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJa4y U3 APYIHMX YyYEOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX/1y BEJIUUYMHAMU.

Havana MmaTeMaTH4€CKOro aHaJIN3a

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

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs T'E€OMETPUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIsl PEILICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpalliy HaJlI MHOXXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JAJIs ONMCAHUS PEAbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneneHre,  Teopema,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSIMH: HATYpAJIbHOE, LEJIOE YMCIO; HCIOIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHIE MHOXKUTEIIN
JUJISL pELLICHUS 3a1ay.

OnepupoBatTh MOHATHEM: CTEIEHb C PAIIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JoTapuQMsbI.

YpaBHeHUS U HEPABEHCTBA



[IpumeHsiTb  CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMIA;
ONIEPUPOBATH IOHATUSAMM: IIOKA3ATEIBHOE YpPaBHEHHWE W HEPABEHCTBO; peIlIaTh
OCHOBHBIE THUIIbI ITI0KA3aTEJbHbIX YPABHECHUN U HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX  JOorapu(msbl;
ONEePUPOBATH MOHATUAMU: JIOTApUPMHUUECKOE ypaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoaute pemeHust npoCTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEHHBIX YpPABHEHUN U €€ PEIICHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS PAKTUYECKUX 3a7a4.

Haxonuts penieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAIMOHAIIBHBIX
YPaBHEHUU U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHECHMsS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3a/ayH,
MCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amapara aareopsl.

DOyHKUMH U TPaPuKHn

OnepupoBaTh NOHATUAMM: NEpUOAUYECKass  (QYyHKUUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKLUHMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibpliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; MCHOJAb30BaTh HX A
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU 1 HEPABEHCTB.

N300paxaTh HA KOOPAUHATHOM TUNIOCKOCTU TpaUKKU JIMHEWHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBatk rpadpuku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yU4eOHBIX TUCHUIUINH.

Hauyaja MaTeMaTH4eCKOro aHajimn3a

OnepupoBaTh NOHATHIMU: HENpepbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHON /JIsl pEIICHUS
3a;ad.

HaxoauTs npon3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO AJIA UCCIIEO0BAaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHHIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauts nepBooOpa3Hbie 2IeMEHTapHBIX (QYHKITUI; BEIYUCISATH HHTETPA IO
dbopmyne Herorona—JleliOHuiia.

Pemarpe mpukiagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-3KOHOMHYECKOTO H
(bu3NYECKOT0 XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHo)kecTBa palMOHAIBHBIX U
1 IEUCTBUTENRHBIX YUCEN. PalinoHaabHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynknun 1 rpadukn. CTEreHb C MelbiM 6
[I0Ka3aTeieM
3 ApudmeTndeckuii KOpeHb N—Oi CTETICHHU. 18 |
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpUU. TpUrOHOMETpUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeaIbHOCTH U MPOIPECCUH 5
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 !
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM.
1 [TokazarensHast pynkus. [lokazaTenbHbIe 12 1
yYpaBHEHUS U HEPaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBaA
Tpuronomerpuueckue GyHKIUU U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBaA
4 IIpousBoaHas. [IpumeneHne Npou3BOgHOM 24 1
5 NHTerpan n ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HatypanbHble u 1ienble uncia 6
8 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 13 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabrara
1 Yucna v BEIYMCICHUS
. OnepupoBaTh NMOHATUSAMU: PALMOHAIBHOE W JIEUCTBUTEIIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
. BemonHaTe  apudmMeTHdeckue omnepandd ¢ palloOHATBHBIMH |
' JIeHCTBUTEIILHBIMU YMCIIAMU
13 BomonusaTe npuOnmkEHHBIE  BBIYUCICHHUS, HCHOJIB3Ys  IpaBuia
. OKpYTJICHUS, IeNIaTh MPUKHUIKY U OIIEHKY Pe3yJIbTaTa BHIYUCICHHUI
OrniepupoBaTh MOHATUAMU: CTENIEHB C IIEJIBIM ITOKa3aTeJIeM, CTaHapTHAs
L4 dbopMa 3anucu 1eHCTBUTENBHOTO YKCia, KOPEHb HATypalIbHOM CTENEHH;
' HCIIOJIH30BATh MOIXOIAIILYI0 (DOPMY 3aMHMCH ACHCTBUTEIBHBIX YACET ISt
pelIeHus] TPaKTUYECKHX 3a/1a4 U MPEICTABICHUS TaHHBIX
OrnepupoBaTh MOHATHSMU: CHHYC, KOCUHYC W TaHT€HC MPOU3BOJIHLHOTO
1.5 yria; HMCIOJb30BaTh 3aMUCh MPOU3BOJBHOTO yria uepe3 OoOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKITMH
2 YpaBHEHHUS U HEPABEHCTBA
OnepupoBaTh TOHSATHSMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1[eJI0e, palUuOHAIbHOE, HpPpAlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUIECKOE YPaBHEHUE
- BeimonHATE TIpe0Opa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHUN U
' pemaTb TPUrOHOMETPUUYECKHUE YPABHEHUS
BeimoausaTs npeoOpazoBaHus LICNIBIX, palMoOHaIBHBIX i
2.3 HMppalMOHAIIBHBIX BBIPAKEHUM M peIIaTh OCHOBHBIE THIBI IEJbIX,
palMOHANBHBIX U UPPALMOHATBHBIX YPABHEHHI U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJIsl PEIICHUS] MAaTEeMAaTHUYECKUX

3aj1a4 ¥ 3a]1a4 U3 Pa3IUYHbIX 00JIacTel HAYyKU U peabHON KU3HU




MOI[GJIPIpOBaTB PCATIBHBIC CUTyallUW Ha SA3BIKC aJII‘66pI>I, COCTaBJIATHb

BBIPpAXKCHUA, YPaBHCHUA, HEPABCHCTBA 110 YCIIOBHUIO 3aJa4u,

2 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM arapara
anreOpsl
3 dyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (QYHKIUS, CIOCOOBI 3aiaHus (YHKIUH,
3.1 00acTh ONpeNieNeHnuss U MHOXKECTBO 3HaueHWH (QYHKIUH, Trpaduk
(GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
32 OnepupoBaTh MOHATUAMU: YETHOCTh U HEYETHOCTh (YHKIUHU, HYIH
' (GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonb3oBate rpaduku QyHKIHHA U1 peIeHNsT yPaBHEHUI
34 Crpoutrs u uutaTh Tpaduku JUHEHHOW (YHKIMU, KBaJAPATHUHOM
' (GYHKINH, CTENeHHON (DYHKITUY C [IETIBIM MTOKa3aTeJIeM
Hcnons3oBare Tpadukd (QYHKIHA I WCCISAOBAHUS TIPOICCCOB H
35 3aBHCHMOCTEH MpU pelIeHUU 3a7ad U3 JPYruX y4eOHBIX MPEeIMETOB U
' peaslbHOM JKM3HH, BBIpaXaThb (QOpMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
4 Hayana maremaTtnueckoro aHanunsa
Al OnepupoBaTh MOHATUSMU: TOCIEIOBATENBHOCTh, apupMeTHIecKas U
. reoMeTpHuuecKas porpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIas r€OMETPHUYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBaIOLIEH I'eOMETpHUYECcKOil
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIEAOBATEIIBHOCTEN M INPOTPECCUN  JUIS
' pellIeHus peaJbHBIX 3a7[a4 MPUKIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHATHSMU: MHOKECTBO, ONIEPAIIMUA HAJlT MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jjisl OIHUCAaHU
5.2 peaNbHBIX NPOLECCOB M SIBICHUM, MPU PEIIEHUU 3a]ad U3 JIPYTUX
y4eOHBIX TIPEIMETOB
53 OnepupoBaThb MNOHSATUSMHU: OIpPEICICHHE, TEOpeMa, CJEACTBHE,

J0Ka3aTcJIbCTBO




11 KJIACC

e IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBaTh NMOHATUSAMU: HATypaJIbHOE, LIEJIO€ YHUCIIO; UCIOIb30BaTh
1.1 MIPU3HAKU JEITUMOCTU LEJIBIX YMCEJl, Pa3jOKEHUE YHUCIIa Ha MPOCThIE
MHOKHTENH JUIsl PELICHUs 3314
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM IIOKA3aTEIeM
13 OnepupoBaTh MOHATUAMM: JiorapudM 4HCIa, JAECATHYHBIE U
' HaTypaJbHbBIE JIOTApU(MBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumeHnsaTh cBOIiCTBa cCTemeHW JUIsl NpeoOpa3oBaHUS BBIPAKEHMIH,
2.1 OIIEpUPOBATh MOHATUSAMU: MOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonuATe npeobpazoBaHMs BBIPAKEHUH, COAEPIKAIUX JIOrapu(MBbl;
59 ONEpUpPOBaTh  TOHATUSAMHU:  JIOTapu(PMUYECKOE  ypaBHEHUE WU
. HEPaBEHCTBO; pelllaTh OCHOBHbIE THUIIbI JIOTApU(PMUIECKUX YpaBHEHUH U
HEpaBEHCTB
2.3 HaxoauTs perienust npocTeHnX TPUTOHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€
24 pELIEeHNE; UCII0NIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM ISl PEILICHUS
MIPaKTUYECKUX 3aja4
55 Haxomute pemieHMss NOPOCTEHIINX CHCTEM M COBOKYIIHOCTEU
' paloHaIbHBIX YPABHEHHUI U HEPABEHCTB
MonennpoBaTh peajbHble CUTYallMM Ha SI3bIKE alreOpbl, COCTaBIATh
Y BBIPAKEHUS, yPaBHEHU S, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 33/1a4H,
' HCCIIEIOBaTh TOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIUH U TpapuKH
31 OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIMS, TNPOMEKYTKU

MOHOTOHHOCTH (PYHKIIH, TOUKH SKCTpeMyMma (YHKIMH, HanOOJbIlee 1




HanMCHBIICC 3HAYCHUA (bYHKLII/II/I Ha IPOMCIKYTKE; UCITIOJIb30BATh UX JJId

uccleioBaHus (PyHKIUH, 3aJaHHOI rpadukom

OnepupoBaTh MOHATUAMU: I'padUKU MOKa3aTeIbHOM, TorapupMUIecKoit

32 U TPUTOHOMETPUYECKUX (YHKLHMI, M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIOJIb30BATH JJISl PEIICHUS] YDABHEHUN U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
33 YPaBHEHUH M HCIIOJIB30BATh MX JUISI PELICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku GyHKUMN U1 HCCIEAOBaHMS IMPOLECCOB U
. 3aBHCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTIHH
4 Havana maremaTn4eckoro anaiamsa
OnepupoBaTh MOHATUAMU: HeNpepbiBHAas (QYHKLIMSA, TPOU3BOJIHASA
4.1 (GyHKINU; HCIONB30BAaTh TEOMETPHUUYECKHUH W (U3WYECKHIA CMBICIT
IIPOU3BOIHOM Ul PEIIECHUS 3a]a4
42 HaxoauTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOMHYIO [UIS  HMCCIIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YJIbTAThl HCCIIEI0BAHUS
K TIOCTPOCHHIO TpaprKoB
44 Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXKICHUS HAWIYYIIEro perIeHUs
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLUAIBbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh MOHATHSAMHU: IEpPBOOOpa3Has M MHTErpay; MOHUMATh
. reoMeTpUUYECKUi U GU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleitbuuia
47 Pemars npukiiagHble 331241, B TOM YHCIIE COLIMATIbHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaxkTepa, CpCaACTBaAMU MAaTEMATUYICCKOT'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhele uucia. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, IPOLIEHTHI,
OEeCKOHEUHBIE  TEePUOAMYECKHE  Ipodu. ApudMeTHyecKHe  Omepanud  C
1.1 panMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
Ipobeil ¥ MPOLIEHTOB Ul PElICHUs MPUKIAJAHBIX 33/1a4 U3 pa3IU4HbIX OTpacieu
3HAHUM U peaTbHOM JKU3HU
JlelicTBUTENnbHBIE  YMcha.  PanuoHanmpHblE W HMppAlMOHAIbHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMU uuciamu. [lpuGmmxEnnbie
BBIUUCIICHUS], TPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp c nenslM nokasaresneM. CranaapTHas Gopma 3ammcu J1eHCTBUTENBHOTO
1.3 yucna. Mcnonp3oBanue noaxosmiend GopMbl 3arucu 1eHCTBUTENbHBIX YHCEN JUIs
pelIeHNs TPAKTUYECKHX 3a]a4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuit KopeHb HaTypaiabHOH creneHu. [leiicTBus ¢ apudmeTnyeckuMu
' KOPHSIMHU HAaTypajIbHOW CTEIEHU
s CuHyC, KOCHMHYC W TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS
55 [IpeoOpa3zoBanue TPUTOHOMETPUUYECKUX BBIPKECHUI. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYITBI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
24 Pemienue nensx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemenue nppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenne TpUroHoMEeTpUUECKUX ypaBHEHUI
57 IIpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKHMX 3aJad U

3a/1a4y U3 pa3InYHbIX 00J1aCTEeH HAYKW U PEATbHOM KU3HHU




3 OyHKIMH U TpapuKH
31 Oynkius, cnocods! 3amanus pyaknun. ['paduk ¢ynkuuu. B3ammuo oOpaTHBIE
' byHKIMHA
32 Ob6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHwi (yHkuumu. Hynu QyHkuuu.
. [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 Crenennas ¢yHKUMS C HaTypaJbHBIM M LEJBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
Y Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YHUCJIOBOI'O apryMEHTa
4 Havana maremaTnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, COCOOBI 3a/aHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEILHOCTH
Apudmernueckass W TreoMeTpuuecKass mporpeccud. beckoHeyHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEHYHO YOBIBAIOIIEH TeOMETpUUYECKOM
' nporpeccun. Dopmysia CIOXKHBIX IPOLEHTOB. MCrosnb3oBaHHE IPOrpPECCUM IS
pelIeHus pealibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoXxecTBO, omnepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPEeTHKO-MHOXKECTBEHHOTO armapara JJis ONHUCaHUs pealbHbIX
MIPOLIECCOB U SBJICHUMN, MPU PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEeIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ paliOHAIBHBIM MOKa3aTeaeM. CBOWCTBA CTETICHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl
55 [IpeoOpa3oBanue BbIpaXeHH, COEPIKALIUX CTENIEHH C PallMOHATbHBIM
' [I0Ka3aTesemM




23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHne NpUKIAAHBIX 3a/a4 C TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeneHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKHX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU M peaibHON KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuonuueckue QyHkuuu. IIpomMekyTKH MOHOTOHHOCTH (DYHKIMH.
3.1 MaxkcumymMbl 1 MUHHMYMBI (QyHKIWH. HanOombinee ¥ HauMeHbIEe 3HAYCHHE
(GYyHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u sorapudmuyeckas GyHKINU, X CBOMCTBA U TpaduKu
34 Hcnonp3oBanue rpadukoB QYHKITUH 1S pelieHus YpaBHEHUH 1 IMHEHHBIX CUCTEM
Hcnons3oBanne rTpadukoB (QYHKIWA JUIS  UCCIICJOBAHHS IPOILECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhI€ BO3HUKAIOT IMPHU PEIICHUH 3aJad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U pPEaIbHOMN KU3HU
4 Hauana marematndeckoro anaamsa
4.1 HenpepsiBabie hyHKIIMN. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHble 3meMeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXAECHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKLIUI
[IpumeneHne Npou3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3HaYeHus (PyHKIUMH Ha
OTpe3Ke
[Ipumenenne mNpPOU3BOMHOM 1T HAXOXKIEHUS HAWIY4YIIEro pelIeHUs B
4.5 NPUKJIAIHBIX 3ajJadax, MAJs ONPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOIo
¢dbopmyoil unu rpadpukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii 1 Gpuznyeckuii cMbIcil. Borarcienue nuterpana no

¢dbopmyne Hetotona — JleitOnura




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu JOKa3aTeibCTB, arOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JTOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE W TMPOTUBOIMOJIOKHOE YTBEPIKICHHUE,
IPUBOJUTL TIPUMEPbl M KOHTPIPUMEPBI, HCIIOIB30BAaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCyXJCHHI; yMEHHE OIEPUPOBATH TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OICpaliMy HaJd MHOKCCTBAMH;, YMCHHC HUCIIOJIbL30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpoOLECCOB " SIBJICHUH U IIpu pCICHUN 3aJia4d, B TOM YUCIIC U3 JPYTrux
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBII
rpad, JnepeBo, LHKI, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHuu 3aaa4

YMeHne onepupoBaTh MOHATHAMM: HaTYpPaJIbHOE YHUCIIO, LEI0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATYypalbHOM CTENEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKa3aTejleM, CTENeHb C JIEHCTBUTEIBHBIM
IoKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
MIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJII0, PALMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOIIUI IeTUTeNh U HauMEHbIee
of1iee KkpaTHOe, arOpuT™ EBKIIMAA npu pereHny 3a/1a4; 3HaKOMCTBO
C pa3JIMYHBIMM TO3ULIUOHHBIMM CHCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBHIPAXKEHUN CO

CTENEeHsMH U JorapudmMamu, Mpeodpa3oBaHus APOOHO-PAITMOHATBHBIX




BBIpQ)KEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TIEeOMETpHYEeCKas  MPOTPEeccHs,
O0eckoHeuyHO yOBIBaolasi TreoMeTpuYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OIEpPUPOBaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO0, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, opMa 3alHCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH apUPMETUIECKHUE ACHCTBUS C KOMIUIEKCHBIMUA YHCIAMU;
NPUBOIUTH  NPUMEPHl  UCIIOJIB30BAHUS  KOMIUIEKCHBIX — YHCEIL
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpeaenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIC, UPPALlMOHAJIbHBIC,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapH(PMHUYECKHE, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHME pelaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBbl C MapaMeTpoM; IMPUMEHSTh
YPaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS] MaTEMATHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTe HayKu U pealbHON KU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpEMYM (YHKIMH, HauOOoJIbllIee U HAaUMEHbIIIEE 3HAUCHHUSI
(GYyHKIMHM Ha TPOMEXKYTKE, HempepblBHAs (DYHKIMS, aCHUMIITOTHI
rpaduka GyHKOUM, TepBas U BTOpas MpPOU3BOAHAs (YHKIUH,
reoMeTpUUecKuil 1 pU3NUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnEéHHbId HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIIMI, HAXOIUTh YpaBHEHUE KacaTelbHON
K rpaduKy GyHKIHU; YMEHHE HaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO JUISI UCCIIEIOBAHUS
(GyHKIMN, HAXOUTh HAMOOJbIINE U HAMMEHBIINE 3HaYeHUs (PYHKIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIb30BaHMEM armapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHATDb MIPOU3BOAHYIO JJISI HAXOXKICHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3UYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
(Guryp ¢ HOMOIIBI0 HHTErpaJia; MPUBOIUTH TPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTIbHBIX ypaBHEHUI

VYMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKIUN, TUHEHHAs QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMSA, — CTeNeHHas  (QYHKIHS,
TPUTOHOMETpUYECKHE (YHKIMM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMHU, TOKa3aTelabHass W Jorapupmuueckas (QyHKOUM; yMeHHe
CTpOUTH TpadUKN U3yYCHHBIX (DYHKIHIA, BBIOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMylamMH 3aBHCHMOCTH
MEXy BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOM INTOCKOCTM MHOXECTBA PEIICHUH YypaBHEHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCIE Ha
MPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCIIOBUIO 3aJa4, UCCIEI0BATH MOJYYCHHOE PELICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBUIO 3a/ayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HaMMEHbIee 3HAaUeHUs, pa3Max, AUCIepCcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO Halbopa; yMEHHE H3BIIEKATb,
MHTEPIPETUPOBaTh MH(OPMAIINIO, TPEICTABICHHYIO B TabiIulax, Ha
auarpammax, rpaukax, OTpakarollylo CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIUI U
auarpamm; HCCIEI0BaTh CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MpUMEHEHHEM TIpa@UyecKuX METOJ0B U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH ncCciacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHUE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(GOpMyIIBI CIOXKEHUS U YMHOXXECHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOSATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBATh TMOHATUSIMM: CIydyallHas BEJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclpeieieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  TOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHuii; yMeHHWE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHSTHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHHE OINEpPUpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHHM, YHCIIO
nepecTaHoBoK; OMHOM HplOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS JJIS PEIICHHS 3aj]1a4; OIEHUBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBJSITh BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOLIUECS IpsIMBEIE,
MapaJuIeIbHOCTD U MEPIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMH, YroJl MEXAY HMPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMHU; YMEHHUE HCIOJb30BaTh
IpU pELIeHUH 3a7ay H3y4YeHHble (DaKThl U TEOPEMBl IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHIAMU: IOk GUTYpbI, 00bEM QUTYPHI,
MHOT'OI'PaHHHK, IPaBUJIbHBII MHOIOI'PaHHUK, CEUCHHE MHOTOTPaHHHUKA,

KyO, mapamsenenunesn, Npu3Ma, nupamuia, Gurypa m HOBEPXHOCTh
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BpallIeHUs, IUIUHIP, KOHYC, IIap, cdepa, Mmiomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUABI, MPU3MBI, KOHYCa, IIWIMHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO apajulelIeUIea, TUpaMUbl, IPU3MBI, LWIAH]PA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJIMH]IPA,
MapajuleJIbHbIE OCU WM OCHOBAaHHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, UUIUMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (Uryp,
CaMOCTOSITENILHO (POPMYIUPOBATH OIMpEACNCHUsT M3ydaeMbIX (GuUryp,
BBIJIBUTaTh THUIIOTE3Bl O CBOMCTBAX M IIPU3HAKAX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kimaccuukanuioo (GuUryp TO pa3nMYHBIM PU3HAKAM, BBIIOIHATH

HeO6XOI[I/IMBIe JAOINIOJIHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYpBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJIOOHBIC (PUTYPHI, B TOM YUCIIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKUE OTHOIICHHS
MPU PEUICHUM 33J]1a9; HAXOJUTh T€OMETPHYCCKHE BEITUYMHBI (IJTMHA,
yroi, IJol@aab, 00bEM) MPU pPElIeHUH 3a7ad U3 JPYTUX YUeOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HH, YMEHUE BBIYHUCIIATH TEOMETPUICCKUE
BEJTMYMHBI (JJTMHA, YTOJ, IJIOMaAb, 00BEM, IUIOMIA/lb MOBEPXHOCTH),
WCIIOJIBE3YSl M3YYCHHBIE (DOPMYIIBI U METOMBI, B TOM YHCIIEC: IDIOIIATh
MOBEPXHOCTU MUPAMHUJIBI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, MIPSIMOYTOIBHOTO TMapaljieNienuIiesia, MUPaMUIbl, TPU3MBI,
WIMHIpPA, KOHYyCa, IIapa; YMEHHE HaXOAWTh OTHOIICHHE OOBEMOB

OJI00HBIX QUryp

12

VYMeHme OIICpHUPOBATH IIOHATUAMU: IpsAMOYTOJIbHAA cucremMa
KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHHE BEKTOPa Ha YHCIIO, Pa3lIOKEHHE BEKTOpa IO
0asucy, CKaJspHOE NPOM3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTOM
MCKIY BCKTOpaMH; YMCHUEC HCII0JBb30BATh BeKTOpHBII\/'I u
KOOPJIMHATHBI METOJ Ul PELICHUS T€OMETPUYECKUX 3a/a4 M 3a/1a4

JIpYTUx y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPUPOIHBIX H
OOIIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HMCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPbl  MAaTEMAaTUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn
1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT
1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, TIPOLEHTEHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpooH
13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypajbHON CTEIIEHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IIOKa3aTeJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyC, KOCHHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JleiictBuTenbHble YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuGnnxEHHbIE BBIYUCIICHNUS, IPAaBUIIa OKPYTIICHHS], TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 ITpeoOpa3oBanue BoIpaxKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaumnoHnanbHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHUs
2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannonaibHbie HEPAaBEHCTBA
2.7 [TokazarenbHble U IorapupMUIECKIe HEPAaBEHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMuU
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbI




3 OyHKIUH U TpapuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIe
' dbynkuun. Y€rHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMu
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkumu. Hymu QyHkum.
39 [IpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMbl (QyHKuuu. HaunGosbliee M HauMeHbllee 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
3.6 Toukn paspeiBa. AcumnToTsl TpadukoB (yakmumit. CoiicTBa  (QyHKIMIA,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccur. @opmyia CI0XHBIX MPOLIEHTOB
4 Havana maTremaTnyeckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE JIeMEHTAPHBIX (HYHKIIUN
[IpumeneHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIlero 1 HauMEHbIIEro 3HaueHUsI GYHKLUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




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

» MaTtemaTrka: anrebpa u Hadaia MaTeMaTHUECKOTO aHalIN3a, TEOMETPHSL.
AnrebOpa u Hadana MmaTemMatudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Kossarnn F0.M., TkaueBa M.B. n apyrue, AKHInOHEpHOE OOLIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
Anre0Opa u Havajla MaTEMaTUYECKOTO aHaTN3a

10—11 xiaccsr

Metoauueckue pekomeHaanuu Kk yueouuky 1. A. AnmumoBa,

IO. M. Konsruna, H. E. ®€gopoBoii u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://mathem.hl.ru/

http://window.edu.ru/
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