AHHOTauMs K padoueil mporpaMmme
Mo y4eOHOMY npeaMeTy «Ajredpa u HayaJia MaTeMATHYECKOr0 AHAJIM32»
( 0a30BbI#i ypoBeHb) 1u1s o0Oyuyaromuxcs 10,11 knaccos

1. MecTo y4eOHOTr0 nmpeamMera B CTPYKType OCHOBHOM 00pa30oBaTe/IbHOM
NPOrpamMMmbl.

Pabouas mporpamma ydeOHOTO Kypca «Anredpa 1 Hadajla MaTeMaTHIECKOTO
aHanm3a» 6a30Boro ypoBHs s oOyyaronuxces 10 —11 kmaccoB pa3paborana Ha
ocHOBe DeepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIHLHOIO CTaHAapTa
CpeaHero oo1iero 00pa3oBaHusi, C y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMMA, TPEABSIBISIEMBIX K MATEMATHUECKOMY 00pa30BaHMIO, M TPATUITUI
poccuiickoro oopazoBanus. Peanu3zarus mporpaMmmbl 00ecrieYMBaeT OBJIaICHNE
KIJTFOUE€BBIMUA KOMITETCHITMSIMH, COCTABIISIOIIUME OCHOBY JIJISI CAMOPA3BUTHS U
HEIPEPHIBHOTO 00pa30BaHMsl, IIEIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U
MO3HABATEILHOTO PA3BUTHSI IMYHOCTH O00YUAIOIIAXCSI.

B ydueOHOM 11aHe Ha U3y4YeHHE Kypca areOpbl U Hayall MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2 yaca B Hezenmo B 10 kiacce u 3 yaca
B Henento B 11 kiacce, Bcero 3a qBa roga o0ydenust — 170 gacos.

2. leau u 3agaun n3y4yeHust y4eOHOro nmpeamera

e Kypc «Anrebpa u Hayanma MaTEMaTUYECKOTO aHAIU3a» SBISIETCS
OIHUM M3 HauOoyiee 3HAYUMBIX B MpOrpaMMme CTaplied IIKOJIbI,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIEYMNBAET UHCTPYMEHTAIBHYIO
0a3y i1 M3Y4YEHMsI BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JAPYroi
CTOpOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHUE
yyaluxcs Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHHUS KYypCOB
uH(pOpMaTUKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJEBAlOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HayKu, KOTopas (OpMyiHpyeT CBOU JIOCTHKEHUS B
MaTeMaTH4IecKou Gopme.

Kypc anreOpsl u Hauan MaTreMaTHueCKOro aHajan3a 3aKJIabIBAET OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHAMH (U3WKH, XWUMUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKM3HU, TO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KM3HHU. B Toke Bpems oBlaaeHue
aOCTpakTHBIMA ¥ JIOTHYECKH CTPOTMMH MaTeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH



YTBEPXKACHHSI, UCIIOJIb30BaTh 0000IICHNE W KOHKPETH3AINI0, abCcTparupoBaHue 1
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B Xo1e n3ydeHus
anreOppl W HadaJl MaTeMaTHYeCKOro aHajlh3a B CTapIied IIKoJe ydaluecs
MOJIYYalOT HOBBIM OIBIT PEIIEHUS TMPUKIAAHBIX 3a/1ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MaTEMaTUYECKUX MOJENICH PEabHBIX CHUTyalluii W WHTEPIpETaIllun
MOJNyYEHHBIX  PEIIEHWH, 3HAKOMATCA C  TNpUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TIpUpOJIe, HAyKe M B HCKYCCTBE, C BBIIAIOIIAMUCS
MaTEMaTHYECKUMH OTKPHITHUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,
TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, POJOHKUTEITLHON
KOHIICHTpAIIM¥ BHUMAaHHS U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ybTarT.

B ocnoBe wmeroamku oOyueHus aireOpe MW HadalaM MaTeMaTHYeCKOTO
aHaJIKM3a JISKUT JEATEIHbHOCTHBIN PUHIIUIT 00yUYEHUS.

3. CTpykTypa y4eOHOro npeamera.
CrtpykTypa Kypca «Anredpa v Hauyajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYACT

CIIEAYIOIINE COACPKATEIBHO-METOAUYECKUE JUHUU: «YUucina M BBIYUCICHUD,
«Dyakuuun U rpadpuku», «YpaBHEHUMsT U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce 0oCHOBHBbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHUH JABYX JIET
oOyuyeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU W pasfaenaMu. JlaHHBIM Kypc  SBIJISIETCSA
MHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BCE Ooliee
HIMPOKUM MAaTEMaTUYECKUM aIlapaToM, y HUX MOCIIEI0BaTeNIbHO (popMupyeTcsa u
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJECNIb PpPEaTbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJIyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIU3ay, IJIsl PEUIEHUsI CaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.
CopnepxxarenpHO-MeTOAMYECKasl JIMHUAA «HUucna M BBIYMCIICHMS» 3aBEpPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiiel mikone ocob0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKIIIOUAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4YHCIa, yMEHHE
pPalOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JAEJIaThb IPUKUAKY, OLICHUBATh
pesynbTar. OOyuaromuecs: MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JIEUCTBUM C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHUIA.



JIuaus «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pas3fesie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIUX 3adad. OOyuaroliyecs OBIaIeBaIOT
pa3IMYHBIMH METOJAMU PEUIEHUS UEJbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX H  TPUTOHOMETPHUYECKHX ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHUS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3ajlad U 3a7ad Ha
HaxXOXKJIE€HWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUST YyYaluxcs, (OPMHUPYIOTCS HAaBbIKA JIE€TyKTUBHBIX
paccyxaeHuil, pabOTl €  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTOoMYecKass JUHUS «DYyHKIUM U TpapuKu» TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKIUHN ISl pelIeHus 3aad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEHIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAanu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TIpoleccoB. JlaHHas colep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH peanbHbIX CHUTyaluH,
HAXOKJEHUSl HAWY4YlIero pEHieHUs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-



HPKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOIO aHaIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOIO U KPEATUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HCKyccTBe. OOyuaroniuecss y3HAIOT O
BBIIAIOLIMXCSL PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpaX.

CopnepxarenpHO-MeTOoIMYECKas JIMHUSA «MHOXECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NpPEAararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTEMaTUKU U €&
IPUJIOKEHUH, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE AMCLMILIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHHMMAaTh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BAaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kypce «Anrebpa m Havajsa MaTeMaTHMYECKOTO aHaJIM3a» HPUCYTCTBYIOT
TAaK’K€ OCHOBBl MAaT€MaTUYECKOTO MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
c(opMUPOBATH HABBIKU MMOCTPOCHUS MOJIENIEH PEaNIbHBIX CUTYallUH, NCCIIETOBaHMS
TUX MOJENIeH C MOMOINIbIO amnmapara aiareOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPHPETALNUN TOJyYEHHBIX PE3YNbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXAbIA
U3 Pa3/esioB MPOrpPaMMBbl, IOCKOJIbKY BECh MaTepHall Kypca IIUPOKO UCIOJIb3YEeTCs
JUIsSL pelIeHUs MPUKIAIHBIX 3a1a4. [Ipu pemennn peaqbHbIX NPAKTHUECKUX 3aja4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJb30BATh AHAJIOTHIO, O000IIATh M KOHKPETHU3UPOBATh
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YyUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTeMaTHUYECKOTO aHATTU3ay.

4 Copep:xkaHue npeamera

10 KIIACC

YucJia 1 BBIYUCIEHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OCCKOHEUHBIE  TepUOAMYECKHE  JIpobu. ApudmeTrhueckue  omeparud ¢
paloHaJIbHBIMU YHCIIAMH, TTPE00pa30BaHUs YUCIOBBIX BhIpakeHui. [IpumeHeHne
JnpoOeil U MPOIEHTOB ISl PEIICHUs MPUKIAIHBIX 3a/lad U3 Pa3IUYHBIX OTpacliieu
3HAHWUU U PEabHOU KU3HU.

JlecTBUTENbHBIE YHMCJIA. PalMoHabHBIE HW  UPpalMOHAJIBHBIC YHCIIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTEIBHBIMU uuciaaMu. [IpuOmmkéHHBIC
BBIYUCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.



Crenenb ¢ 1menbiM  nokaszarteneM. CranpaptHas Qopma  3ammcu
NeNUCTBUTENbHOTO uucna. HMcenons3oBaHue mnoaxonsmied  ¢GopMbl  3alucu
JEWCTBUTEIBHBIX YHUCEN Ul PEIICHUS MNPAKTUYECKUX 3a7ad U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypPaJIbHON CTEIIEHHU.

CHHyC, KOCHHYC U TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxaecTBa U TOXXIECTBEHHBIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHoOBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, penieHue HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppanroHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUIA.

[IppuMeHeHE ypaBHEHUM M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocoObl 3amaHus GyHkuuu. ['paduk QyHkuu. Bzaumuo
oOpaTHbIe (PYHKIIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu QyHkum.
[IpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOpHsS N-Oi CTENEHHU.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(yHKUIHIA YUCIOBOIO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIIEAOBATEIBHOCTH.

Apudmernueckas 1 reoMeTpruUecKas rnmporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yObIBarOIIel reoMeTpUYecKon
nporpeccur. dopMyna CIIOXKHBIX NPOLEHTOB. lcronbs3oBaHnue mporpeccuu Iuis
pelIeHus peajbHbIX 3a]1a4 TPUKIIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHUKA

MHoOxecTBO, onepanuu HajJ MHOXXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHHs pPealbHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 IPYTHX YYEOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.



11 KIIACC

Yuciaa v BBIYMCICHUA

HatypaneHbie u neinsie yncna. [IpusHakyu qenMMoCTH HEIbIX YHCElL.

Crenensb ¢ panmoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTndHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(PMBbI.

[TpeoOpa3oBanre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIAaIHBIX 337a4 C TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumMeneHne  ypaBHEHUM, CHUCTEM U HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. Ilepuognueckue  pyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI (QyHKiuu. HanGomnblnee u HauMeHblee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTtenbHas u Jorapupmuueckas GyHKINU, UX CBOMCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB QyHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Wcnons3oBanue rpadukoB (QYyHKIUN IS KCCIEIOBAHUS IMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a
HenpepriBHble pyHKIIMH. MeTOI MHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpudeckuii U GU3NUECKUN CMBICI TPOU3BOAHOM.
[TpousBoaHbIE AeMEHTApHBIX PYHKIUN. DOPMYIIbI HAXOXKACHUS POU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHIA.

[Tpumenenne mpor3BOIHON K UCCIEA0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD U
sKkcTpeMyMmbl. Haxox1eHne HanOoJIbero 1 HAMMEHbIIEro 3HaYeHHsI PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOIHOM ISl HAXOKICHHS HAUJTYUIlIErO PEIICHUS B
IIPUKIIAIHBIX 3aJ1a4ax, I ONPEACIIEHUS CKOPOCTH IIPOLIECCa, 3aTaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.



WuTerpan, ero reoMmeTpuyeckuil 1 pU3n4ecKuii
PannoHanbpHble ypaBHEHUS U HEPaBEHCTBA

Kopens crenenu n

CreneHp MOJ0KUTEIBHOTO YnCIIa

Jlorapudmsr

[TokxazarenbHble U JIOTapU(PMUUECKHE YPABHEHHSI U HEPABEHCTBA U METObI UX
peuieHus.

CHHYC ¥ KOCUHYC yIJIa U YuciIa

TaHreHc ¥ KOTaHIeHC yria 1 4yncia

DopMyIIbI CIIOKEHUS

Tpuronomerpudeckue GyHKIIMH YUCIOBOTO apryMEHTa
TpuroHomeTpryeckne ypaBHEHUSI 1 HEPABEHCTBA U3

11 kmacc

OyHKIMU U UX rpaduKu

IIpou3BoaHas U €€ NPUMEHEHUE

IlepBooOpa3Has u uHTErpa

VYpaBHEHHUsI U HEPABEHCTBA

5. OcHoBHbBIE 00pa3oBaTe/JIbHbIC TEXHOJIOT U

B IMpOoHCcCCC N3YUCHUA TUCHUIIIIMHBI UCIIOJIB3YIOTCA KaK TPAAUITHMOHHBIC, TAK
N HCTPAAUITUOHHBIC TCXHOJIOI'MU IIPOCKTHOI'O, pa3BUBAIOIICTO 06y‘-ICHI/ISI, I/IKT,
TCXHOJIOTHA COTPYAHHUICCTBA.

6. INIAHUPYEMBIE PE3YJIbTATDI

OcBoeHne ydeOHOro mpeaMeTa JODKHO oOecreunBaTh JOCTIKCHHE Ha
ypoBHE  cpemHero  oOmero  oOpa3oBaHUS  CICAYIOIMMX  JIMYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpPOrpaMMbl y4yeOHOro mpeameTa
«MaremaTuka» XxapakTepu3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

Cc(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN O0YUAIOLIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO YJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxJaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

[TatproTHyeCcKOE BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOrO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyXJIeHUI;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOT0 U 6e30macHoro o0pasa KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJspHas busnueckas aAKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CHOPTHUBHO-03/10POBUTEIBHOU
JEATEIBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPY/Zy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W pealu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TOHWMAHUEM BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTAlMell Ha MPUMEHEHUE MATEMAaTHUYECKUX 3HAHUW ISl PEIICHHsS 3a/1ad B
0o0JaCTH  OKpY’)KAroMIeH cpefpl, ITUTAHUPOBAHUS TIOCTYNIKOB M OIICHKA WX
BO3MOJKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKu U  OOIIECTBEHHOW TMPAaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYUMOCTH JUISI PAa3BUTHUS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM



MAaTE€MaTUKH M MaTeMaTH4YE€CKOU KYHBTypOﬁ KaKk Cp€aACTBOM IIO3HAHHUA MHPA,
IF'OTOBHOCTBIO OCYIICCTBJIATH IMPOCKTHYIO H HCCICAOBATCILCKYIO ACATCIIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOIro MpeameTa
XapaKTEepU3YIOTCS OBJIaJICHHUEM YHHUBEPCATbHBIMU no3HaABamMeNbHLIMU
oeucmeusmu, VHUBEPCATbHBIMU KOMMYHUKAMUSHBIMU oelcmeusmu,
VHUBEPCATIbHBIMU PERYTISIMUBHBIMU OCUCMBUAMU.
1)  Vuuseepcanrvonvie  nosmasamenvhwvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YYaowWuUxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
uUcce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).
ba3oBrie oruueckue AeuCTBUSA:
® BBISIBIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE NMPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOLICHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTpEJICICHUs]  MOHSATUN; YCTAHABIMUBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJlaccu(HUKauy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOMMOTO aHAIIN3a;

® BOCIpPUHUMATH, (OpMyIUpOBaTH U  NPEoOpa3OBbIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTpPUIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

® BEBISBIATh  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3W U
npoTuBopeurs B (aKkTaxX, MaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemyiaraTh  KPUTEPUM IS  BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

® JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUSHH 110 aHAJIOTUH;

® TIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CYXKIE€HUS 1 BBIBOIBL

e BBHIOMpPATH CMOCOO pemieHus: yueOHOM 3amauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpATh HawboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbie nccnenoBaTenbCKue NeHCTBUS:

® JWCIOJB30BaTh BOIPOCHI KaK HMCCIEIOBATENbCKUN MHCTPYMEHT MO3HAHUS;

dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MNPOoOIemMy,



yCTaHaBJIMBaTh HCKOMOE€ W  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

® T[IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
O0OBbEKTa, SIBJICHUSA, TNPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

® CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIEHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

® TPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpOIEcCca, a TaKkKe BbIIBUTaTh
MPEJINOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ uadopmarnueii:

® BBISBIATH ACPUIMTH UHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4u;

e BbIOMpaTh HWHOOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

® CTPYKTYypUpPOBaTh WHGOPMAIIUIO, IPEACTABIATH €€ B Pa3IMYHBIX Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaIEKHOCTD uH(bOpMaIuu 1o CaMOCTOSITENIEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanohvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO1enue:

e BOCIPUHUMATh W (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

® B X0J€ OOCYXKICHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMBbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJIEH, HAIlCIEHHBIC HA TIOUCK
pEIIeHUs; COTOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YUaCTHUKOB JHAlIora, OOHAPYXHBaTh Pa3IM4yMe U CXOJCTBO TMO3WIIUN; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

® TMPEACTABIATH  PE3yJbTaThl  pEIICHHWs]  3aJayd,  JIKCIIEPUMEHTa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.
CoTpyIHUYECTBO:

® [IOHMMAaTh M  MCIOJB30BATh  NPEUMYIIECTBA  KOMaHIHOM W
WHUBUTyaJIbHON PabOThI MPU PENICHUH YIEOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JEATEIBbHOCTH, IUIAHUPOBATh OPraHU3alHUI0 COBMECTHOU



paboThI, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUSI HECKOIBKUX JIFOJICH;

® y4acTBOBaTh B IPYNMOBKIX PopMax pabOThl (0OCYXKICHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvnvie  pecynamuenule Oelicmeus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBIISITh IJIaH, aITOPUTM PELICHUS 3aJ]auM, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIAJETh HAaBbIKAMU TIO3HABATEIbHON pe(diIeKcuH Kak OCO3HAHMS
COBEPILIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca u
pe3ynbTaTa peleHus] MaTeMaTHYeCKOM 3a/1a4H;

® I[PEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPH PEIICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEIH U YCIOBHSIM, OOBICHITH
IPUYHUHBI JTOCTHKEHUS WIM HEJOCTHXKEHUSI PE3YJbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHATH3a»
Ha YpPOBHE CpEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucia ¥ BIYMCICHUSA

OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, MPOLEHTHI.

BolmonHaTh  apudMeTHUYECKHE ~ ONepauud € palUOHAIbHBIMU |
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BoemonusaTe npuOaMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUiia OKPYIJICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHHM.



OnepupoBaTh INMOHATHUSAMU: CTENEHb C LEJIBIM II0Ka3aTelIeM; CTaHJapTHAs
dopMa 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC MU TaHT€HC MTPOU3BOJIBHOIO YIJIa;
UCIIOJIb30BaTh 3aIIMCh IPOU3BOJIBHOTO yIjla 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panMoOHaAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BemonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALNMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHM W pellaTh OCHOBHBIE THUIBI  LENBbIX, PAalMOHAJIBHBIX U
VPpaLMOHAIBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIUI PELICHUS MATEMATUYECKUX 3a]a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JIacTeil HAYKH U PealbHOU KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadd, HCCIECA0BATh
NOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM aIllapara aiareopsl.

@OyHkuuu U rpadpuku

OnepupoBarh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3aaHusl (PYHKIMH, 00IACTh
ONpEJENEeHUs] U MHOXKECTBO 3HAuYeHMM (PyHKIuHU, Trpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUHU, HYIU
(GyHKUHH, TPOMEKYTKHA 3HAKONOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 1715 pelieHus] ypaBHEHUH.

Crtpouth 1 uuTaTh Tpaduku TUHEHHON (PYHKIIMU, KBAAPATUYHON (DYHKITUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAHUS IPOLIECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh MOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reoMeTpUYECKas MPOrpeccuu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalollas TeOMeTpUYEecKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peanbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.



MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPALlMH HaJ MHOYKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar JJjisl  ONUCaHUA
peanbHBIX MPOILIECCOB W SABJICHUMN, MPU pPEUICHUU 3a7ady U3 JPYyTUX YYEOHBIX
MPEIMETOB.

OnepupoBath MOHSATHUSIMMU OIPEICIICHHUE, TeopeMma, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IEJIOE YHCIO; HCHOJIb30BAThH
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UuCla, JIECATUYHbIE U HATypajbHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONIEPUPOBATH NOHATUSMU: IIOKA3ATEIBbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIATH
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BreinmonHate npeoOpa3oBaHus BBIPAKECHUM, COJEpKAIUX Jorapudmel;
OTEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemieHnst npoCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
MCIMOJIb30BaTh CUCTEMY JTMHEUHBIX YPABHEHUH ISl PEIICHUS TTPAKTUUYECKUX 3a7a4.

Haxonuts peunieHuss mpoCTEUIINX CUCTEM M COBOKYIHOCTEH PAllMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPDAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMbl IO YCIOBHUIO 33J1ayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM amiapara ainreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMU: TEepuUoAMYEcKas  (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyma (yHKIMU, HauOosbllee U
HauMEHbIIee 3HA4YCHUs (QYHKIMM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHUS (PYHKIMH, 3aJJaHHOUN rpaduKoM.

OnepupoBaTh MOHATHUSMU: TpapuKH TMOKa3aTeIbHOM, JorapupMUIecKod u
TPUTOHOMETPHUECKUX (YHKIUN; N300pakaTh UX HAa KOOPAWMHATHOUW TUIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHUS] YPABHEHU U HEPABEHCTB.



N3o06paxkath Ha KOOPJAWHATHON TUIOCKOCTH I'padUKu JTUHEUHBIX YpaBHEHUI
Y UCIIOJIb30BaTh UX JJI PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUIA.

Hcnonb3oBaTh rpagukd (QyHKIUNH Ui HCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX yYeOHBIX AUCIUTLIUH.

Hauasa MaTeMaTH4Ye€CKOI0 aHAIM3A

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIHUS;, TPOU3BOIHAS (YHKIIUU;
UCII0JIb30BaTh FTEOMETPUUYECKUM 1 (PU3UUECKHUI CMBICI POU3BOHON IJIs peIIeHUs
3a1ad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH MPONU3BOIHBIC
CYMMBI, IPOU3BEJICHHS, YACTHOTO (DYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO IJIs UCCIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YLIEro pEIICHUS B
MIPUKJIATHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMHUYECKHX, 3a/1a9aX.

OnepupoBaTh TMOHATUSIMHU: T[EpBOOOpa3HasT W  HUHTETpall; TMOHUMATH
reOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaia.

Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUH; BBIYUCISATH UHTETpall
no ¢popmyne HeroTona—JIelOnuna.

Pemare mpukiiagHele 3aJadd, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO M
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJn3a.

7. O0mas TpyA0eMKOCTh y4e0HOI0 npeaMera
10 knacc

Bcero 68 yacos. KontposbHbie pabOThI -5

11 xnacc

Bcero 102 gaca. KontponbsHbie paboThI -6

8. CocraBurein.

Knanmuyk Hagexna BacunbeBHa, yuutenbs mateMatuku ['AOY CO «['mmHazus
Ne 8»



