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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma y4deOHOTO Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs i oOydaromuxcst 10 —11 kmaccoB paspaboraHa Ha
ocHoBe DeiepalibHOTO TOCYIAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHJApTa CPEIHETO
oOmero oOpa3oBaHusi, C Y4Y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA,
NPEeIbSIBISEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAAUIMA POCCHUICKOTO
oOpazoBanus. Peanuzanusi mnporpaMMbl OOECIEUUBAET OBJIAJICHUE KIIOUYEBBIMU
KOMITETEHUIUSMH, COCTaBIISIOIIMMH OCHOBY JUJII CaMOPa3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHusl, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYarOIINXCA.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Haudasa MaTeMaTHYECKOTO aHajdu3a» SBJSIETCA OJHUM U3
HamboJee 3HAYNMBIX B MPOTPAMME CTAPIICH IIKOJBI, MOCKOJIBKY, C OJHON CTOPOHBI,
OH 00€ecCIeYrBaeT UHCTPYMEHTAIBbHYIO 0a3y JUIsl U3yYEHHs BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C APYroil CTOpOHbI, (POPMHUPYET JIOTMUECKOE M AOCTPAKTHOE MBIILJICHUE
YVYallUXCS Ha YpOBHE, HEOOXOJMMOM [Jii OCBOEHHS KypCOB HH(DPOPMATUKH,
OOIIECTBO3HAHMS, HMCTOPHUH, CIOBECHOCTH. B paMkax [HaHHOro Kypca ydaiuecs
OBJIAJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas (QopMyIUpyeT
CBOM JJOCTHKEHUS B MAaTEMAaTUYECKOU popme.

Kypc anrebpbl 1 Hauan MaTeMaTHUECKOrO aHajdu3a 3aKJaJbIBa€T OCHOBY JIs
YCTEIIHOTO OBJIAJCHUS 3aKOHaMH (DU3UKHU, XUMHUHU, ONOJIOTUN, TTIOHUMAaHHUSI OCHOBHBIX
TEHJACHIIUNA SKOHOMHUKH W OOIIECTBEHHON J>XW3HH, MO3BOJIAET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh
UX B MOBCEAHEBHON XKM3HU. B Toxke Bpems oBiajeHUE aOCTPAKTHBIMH U JIOTUYECKH
CTPOTUMH MaTEeMAaTUYECKUMHU KOHCTPYKIHMSIMH pa3BUBA€T YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh  MCTHHHOCTH  YTBEPXKICHHS, HCIOJIH30BaTh
000011IeHHEe W KOHKPETH3alui0, aOCTparupoBaHME U aHAJIOTHIO, (OpMHUpPYET
KpeaTMBHOE W KpPUTHYECKOe MbllieHrne. B Xxoae wu3yueHus anreOpbl M Hayail
MaTeMaTHYeCKOr0 aHaiM3a B CTapllied MIKOJIE y4Yalludecs IOJIy4aloT HOBBIH OIBIT
pelleHrsT TPHUKIAIHBIX 337a4, CaMOCTOSTEIBHOTO TOCTPOCHUS MAaTEeMaTHYECKHIX
MOJIeIe peasIbHbIX CUTYalluii M MHTEPIPETAIlNH TMOTYYCHHBIX PEIICHUH, 3HAKOMSITCS
C IpUMepaMu MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

Kypc oOnamaer 3HauuTEIbHBIM BOCIUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIN
peanusyercsi Kak uepe3 y4eOHBIM MaTepuaj, CIOCOOCTBYIOMUM (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUsS, TaK W uepe3 crnenuuky ydeOHOW eATeIbHOCTH,
TpeOyrolIeld caMOCTOSITEIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTENIbHON KOHUEHTpPalluu
BHUMAaHUS 1 OTBETCTBEHHOCTH 32 MOJTYyYEHHBIN pe3yJIbTarT.

B ocHoBe mMeTonuku 00y4yeHuUs: anredpe M HavajlaM MaTEeMaTUYeCKOTro aHaiu3a
JIEKUT NE€ATeIbHOCTHBIA MPUHIUIT OOYUESHHUS.



CtpykTypa Kypca «Anredpa M Hadajla MAaTeMaTHUYECKOTO aHajlu3a» BKIIOYAET
CIEAYIOIIME COIEPKATEIBHO-METOAUYECKHE JUHUN: «YHcima W BBIYHUCICHUS»,
«DyHkiuu U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauanma maTemMaTudeckoro
aHanu3a», «MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOINYECKUE
JUHUU W3Y4aloTCs Ha MPOTSHKEHUM JIBYX JIeT OOydYeHHs B CTapuiedl IIKoJie,
€CTECTBEHHO JOIOJHASA APYr JIpyra M INOCTENEHHO HACBIASCh HOBBIMU TEMAaMH U
pasnenaMu. J[aHHBIN Kypc SIBISETCSI HHTETPATUBHBIM, IMOCKOJIBKY OOBEANHSIET B ceOe
coJiepKaHUE HECKOJIbKUX MAaTeMaTHYeCKUX IJUCHUIUIMH: anredpa, TPUTOHOMETPUS,
MaTeMaTUYECKHI aHaau3, TEopusi MHOXeCTB U Jp. [lo Mepe Toro kak ywamuecs
OBJIaJIeBalOT BcE Ooyiee MIMPOKMM  MAaTeMAaTHMYECKUM  ammaparoM, Y HHX
MOCNIEAOBATEILHO  (POPMUPYETCSI U COBEPIICHCTBYETCSI  YMEHHE  CTPOUTHh
MAaTEMaTUYECKYI0 MOJIENb PEAIBHOW CUTyallud, IPUMEHATh 3HAHUSA, NOJIYYCHHBIE B
Kypce «AnreOpa M Hayaja MaTeMaTUYeCKOro aHaiu3ay, I pPELIeHUs
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHOW  MaTeMaTHUECKOM  3ajadd, a  3aTeM
HMHTEPIPETUPOBATH IMOJTYYCHHBIN PE3yJIbTAT.

ConepxarenpHO-MeTOANYECKAsT JIMHUA «Yucina W BBIYMCIEHUS) 3aBEpIIACT
(opMHpOBaHHE HABBIKOB HCIIOJIb30BAaHUSA JIEHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
Ha4aTo B OCHOBHOW 1ukosie. B crapmell mkose oco0oe BHHUMaHUE YJIEISAETCS
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIMX B ceOs
WCIIOJIb30BAaHUE pPA3MYHBIX (POpPM 3amucH JACHUCTBUTENBHOTO YHUCIIA, YMEHHE
PAlMOHAIIBHO BBINOJHATH JEHCTBUS C HUMU, JI€JaTh NPUKUJKY, OLICHUBATh PE3YJIbTaT.
OOyuaromuecs TMOJIy4alOT HAaBBIKU MNPUOIMKEHHBIX BBIUMUCICHHUM, BBIOJTHEHUS
JEUCTBUNA C 4YWCIaMH, 3alUCaHHBIMH B CTaHJApTHOW ¢GopMe, HCIOIb30BAHUS
MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUU.

JIuHna «YpaBHEHHMST W HEPABEHCTBAa» pEANM3yeTCs Ha MPOTSIKEHUH BCETO
oOydyeHHs: B CTapllieid IIKOJe, TMOCKOJbKY B KaXIOM paszlene MNporpaMMbl
IPEIyCMOTPEHO pEUIeHHE COOTBETCTBYIOUIMX 3anad. OOyuaroluecsi OBJIAAEBAOT
pPa3JIMYHBIMA  METOJAMM PEILICHUs LENbIX, PALUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH, HEPABEHCTB
n ux cucreM. [lomydyeHHble YMEHHsI MCHOJB3YIOTCS MPHU UCCIEIOBAaHUUA (PYHKIUH C
IIOMOUIBI0 TMPOU3BOAHOM, PEIICHWM MNPUKIAAHBIX 3a7a4 M 3a0a4 Ha HAXOXKICHHE
HauOOJBIINX UM HAaUMEHBIIMX 3HaueHUN (yHKUuU. JlaHHAs coaeprKaTesbHas JIMHUS
BKJIFOYAET B ce0s Takke (hOPMUPOBAHME YMEHUMN BBITIOIHATH Pacd€Thl 10 (popmyiam,
npeoOpa3oBaHus LIEJbIX, PAMOHAIBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUN, a TAK)Ke BBIPAKEHUMN, COAEpKAIMX CTerneHu U jorapudmel. braronaps
M3YYCHHIO alreOpanvyeckoro Marepuajia MPOUCXOAUT JajibHeillliee pa3BUTHE
QITOPUTMUYECKOTO0 M a0CTPAKTHOTO MBIIUICHUS ydaluxcs, (GOpMUPYIOTCS HaBBIKU
JIENYKTUBHBIX pPacCyXJIeHUH, paOdOThl C CUMBOJIBHBIMU (OpMaMH, IMpEACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEM B BHJIE PABEHCTB U HEpaBEHCTB. AureOpa
npennaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs MPAKTUUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HATJSIHO AEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK A3bIKA HAYKH.



ConepxarenpHo-MeToauyeckas JuHUS «DyHKUMM W Tpaduku»  TECHO
MEPEIUIETACTCS C IPYTHUMHU JIMHUSAMHU Kypca, IMOCKOJIBKY B KAKOM-TO CMBICIIE 3aJa€T
MOCJIEIOBATEIbHOCTh M3YyUYEHUs Marepuana. M3ydeHue CTENeHHOM, MOKa3aTeIbHOW,
Jorapu(MUUECKOd U TPUTOHOMETPUYECKUX (PYHKIUMH, HX CBOHCTB U TrpadUKOB,
UCIOJIb30BaHUE (YHKIMM I8 penieHus 3ajlad U3 JPYyrux ydyeOHbIX NPEeMETOB U
pEAIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIU30M, TaK U C PEIICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OOJBITIOE BHUMAHUE YACISICTCS (POPMUPOBAHUIO
yMEHUSl BbIpaKaTh (GOpMyJIaMu 3aBUCUMOCTH MEXAY Pa3IMYHbIMU BEIMYUHAMH,
UCCJIeIOBAaTh TMOJy4YeHHbIE (YHKIUH, CTpOUTh UX Trpaduku. Marepuan >Toi
COJICP/KATEIIbHOW JIMHUU HAIEJIEH HAa PAa3BUTHE YMEHHU M HABBIKOB, MO3BOJISIOIINX
BBIPAKAaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMHU B Pa3IudIHONU (popme: aHATUTHIECKOM,
rpadpuueckoit u  crnoBecHOM. Ero  u3yueHme = cmocoOCTByeT — pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O U KOHKPETU3ALUH,
VICTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHusS «Hadama wmaTreMaTHYeCKOro aHaiau3a» MO3BOJISET
CYIIECTBEHHO PACHIUPUTh KPYr KAaK MATEMAaTHYECKUX, TAK W MPUKIATHBIX 3a]ad,
JOCTYMHBIX OOYYarolUMCs, ¥ KOTOPBIX IMOSBIISIETCS BO3MOXKHOCTh HCCIEIOBATh U
cTpouTh rpaduku (GYHKIHMA, ONMPEACNATh UX HAUOOJbIINE U HAUMEHbIIINE 3HAYCHUS,
BBIYHUCIIATh IUIOMAAN (GUTryp U OOBEMBI TeNl, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHasi coaepKarenbHas JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHUS MATEMAaTUYECKUX MOJEJIEH pEAIbHBIX CHUTyallud, HaXO0XKICHUSA
HAWIy4yllero peuieHusi B MPUKIAAHBIX, B TOM YHCIIE COLMAJIbHO-DKOHOMUYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHUYECKOTO aHaju3a CIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HOPMATBHO-IOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
GbopMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HayKe,
TeXHUKE U WucKyccTBe. OOydaroniuecss Y3HAIOT O BBIJAIONIUXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHS MAaTEMATUKHU KaK HAyKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKAsT JIMHUS «MHOXKECTBa W JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA ~ DJIEMEHTaM  TEOPHUM  MHOYKECTB. TeopeTuko-MHOKECTBEHHBIE
MPEJICTABICHNUSI TPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMATUKU W MPEJIararor
HanOoJiee YHUBEPCAIBbHBIA SI3bIK, OOBEIUHSIONIMNA BCE paszjeiibl MaTeMaTUKU U €€
MPUWIOKEHUN, OHHU CBS3BIBAIOT PAa3HbICE MATEMATHUYECKUE IJUCLMUIUIMHBI B E€IWHOE
uenoe. IloaToMy BaXHO HaTh BO3MOXKHOCTh IIKOJBbHUKY IOHMMAaTb TEOPETHUKO-
MHO>KECTBEHHBI SI3bIK COBPEMEHHOM MAaTE€MaTUKH M MCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MAaTEMAaTHUYECKOTO MOJICIUPOBAHUS, KOTOPBIE TMPHU3BAHBI CHOPMUPOBATH
HABBIKM TMOCTPOEHUS MOJEJEN PEaJbHBIX CUTYallMW, UCCIIEAOBAHUS ITUX MOJEIEH C
MOMOIIBIO anmapaTa ajreOpbl M MaTEeMaTHYE€CKOTO aHalu3a W HWHTEpIpeTaluu
MOJYYEHHBIX pe3yibTaToB. TakuWe 3aJaHus BIUIETEHbBl B KaXIbld M3 pa3JelioB
MpOrpaMMBbl, MTOCKOJIBKY BECh Marepuan Kypca IIMPOKO UCIOJIb3YETCS I PELICHUS



OpUKJIaAHbIX 3adad. [lpu pemieHuM peanbHBIX MNPAKTUUYECKUX 3a/1ad  yyalluecs
pa3BUBAIOT Ha0JI0/1aTENbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh MO (HOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a/1a4
OpraHu3yeTcsi B Ipollecce M3y4YeHHs BCEX TeM Kypca «Anredpa W Hadaia
MaTeMaTUYECKOrO aHaJInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

B y4eObHOM maHe Ha M3y4YEeHHE Kypca aareOpbl M Ha4Yal MaTEeMaTHYECKOTO aHaau3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B HeAemto B 10 kiacce u 3 yaca B Henemno B 11
KJ1acce, BCEero 3a jiBa rojia ooyuenus — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
JIpo0eit U MPOUEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacie
3HAaHUU U PEaJIbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokaszareneM. CranmaptHas (opma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSMU HATYypaJIbHOMN CTETICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7ad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXXecTBamu. Jlmarpammbl Jiliepa—BeHHa.
[IpyuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO arapara il ONUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie u niensie yncina. [Ipu3Haku 1eI1MMoCcTy LEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHH.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius.  I[lepuonuueckne  QyHkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIIMU HA TIPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIUHA Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YyYaIONIErocs Kak akTHBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, paccyXIeHUI;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHsS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHHUIO W
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HA COCTOSHUE MPUPOJHON U COIUATBLHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM VTSI OKPYXKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AIMN; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenwvhwvle  Oelicmsus, — 00ecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpPMYJIUPOBATh U  IPEOOpPa30OBbIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM U BBIABJICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC ,Z[GﬁCTBHfII

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIEPHUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, HUCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI MHPOpPMALIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(OpMaIMIO, PEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie KOMMyHUKamug@Huwle Oelicmeus, o0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY O0CYK/Ia€MOU TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (HhopMyaupoBaTh pa3HOTIacHus, CBOM BO3PAKEHHUS,;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

Vuueepcanonvie  pezynamuenvie oeticmasusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

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

y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJII Ipolecca U
pe3yabpTara peleHnss MaTEMAaTHIEeCKOM 3a/1a4u;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMAaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, IPOLEHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKA3aTENEM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC Y TAHI€HC IPOU3BOJIBHOTO YIJIA;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh TOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUWH, HYIH
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd QyHKIMN IS UCCIEIOBAaHMUSI MPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHAMMU: ONpENENICHNe,  Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKN JIEIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTENIEHb C PAIlMOHAJIBHBIM ITOKa3aTEIIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIIEpUPOBAaTh TMOHATHUSAMH: IOKA3aTEIbHOE YPABHEHHWE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus NpocTeNmX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YpPABHEHUH U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh NOHATUSAMM: MNEpPUOAMYECKAsT  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX Ha KOOPAMHATHOW TIIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBath rpaduku (QYHKUMHA JUIS HKCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKIAEHUS HAWIY4YLIEro pEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3Hbie 3JIEeMEHTAPHBIX (DYHKIIMH; BBIYUCISATH WHTErpPal
o ¢hopmyne Herorona—JleliOnuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.






