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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «AnreOpa M Havajla MaTEeMaTHYECKOTO aHajIu3a» SBISIETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MIPOrpaMMe CpeaHEro odumero odpa3oBaHMs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHUS] BCEX €CTECTBEHHO-HAaY4HbIX KYpPCOB, a C JPYroi CTOPOHBI, (popmMupyer
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTeMaTU4ecKo opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3UMKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JalibHeWIero oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAacT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBI0 WHIYKIHU U PaCCyXAaTh JCTYKTUBHO, UCIIOJIL30BaTh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone u3yuenus ydeOHOro Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHKCS MAaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00yialaeT 3HAYUTEIbHBIM BOCIHMTATEIBHBIM MOTEHIIMAIOM,
KOTOPBIA peanu3yeTrcss Kak depe3 Yy4eOHBIM MaTepHall, CIIOCOOCTBYIOIINM
(GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESATENbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU Y OTBETCTBEHHOCTH 3a MOJIYy4YE€HHBIN pe3yybTarT.

B ocHoBe MeTouKku 00ydeHHs aredpe U HayajlaM MaTeMaTHYECKOTo aHaIN3a
JISKUT EATETbHOCTHBIA TPUHITUI 00 yICHHS.

B cTpykType yueOHOTO Kypca «Anrebpa v Hadasia MaTeMaTHIECKOTO aHATTN3ay
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BbIUHCIeHUs», «DyHKIMN U rpadukn», «YpaBHEHHS M HEpaBeHCTBay», «Hauama
MaTeMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JET
o0y4yeHHs Ha YPOBHE CPEIHEro o0IIero oopa3oBaHusl, €CTECTBEHHO AOIMOJHSAS IPYT
Jpyra U MOCTENEHHO HACHIIAsiCh HOBBIMU TeMaMU U pa3aenamu. aHHblid yueOHbIN
KypC SBJISIETCSI UHTETPATUBHBIM, IOCKOJIbKY OOBEAMHSIET B ceOe CcojAep:KaHHe



HECKOJIBKAX MaTeMaTHYECKUX TUCIUIUTMH, TaKUX Kak anare0pa, TPUTOHOMETpHSI,
MaTeMaTHIeCKUU aHAIIN3, TEOPHS MHOKECTB, MaTeMaTH4IecKas JIoTuka u apyrue. [1o
Mepe TOoro, Kak o0ydaroniuecs oBjlIaJeBaloT BCE 0ojiee MMPOKUM MaTEMAaTUYECKUM
amnmapaTroM, y HHX IMOCJIEIOBATENhHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTUYECKYI0 MOJIENb pPEabHON CHUTyallud, NPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH Y4YEOHOro Kypca, ISl PEHISHUS CaMOCTOSTEIHHO
chopMyIMPOBaHHONW MaTeMaTHYECKOW 3alaud, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConeprkaTenbHO-METOANYECKasT JIMHUS «YWcaa W BBIYHCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 00mIero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBaHus 0co00O€¢ BHUMaHWE  yaenmseTcs  (OPMUPOBAHHMIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUN, BKIIOYAIOIIMX B CE0s WCIOJB30BAHUE Pa3TUYHBIX
dopM 3amucu 4YHCIIa, YMEHHUE JCNaTh NPUKHIKY, BBITOJHATH NPHUOIMKEHHBIC
BBIUMCJICHUS, OLICHWBATh YHMCIIOBBIC BBIPAXXCHUS, padOTaTh ¢ MaTeMaTHYCCKUMMU
KOHCTaHTaMHU. 3HAKOMbIC OOYy4aromMMCSI MHOXECTBAa HATYPaJIbHBIX, IIENBIX,
pallMOHAIBHBIX W JCHCTBUTCIIBHBIX  YHCEJ  JIONOJHSIOTCS ~ MHOXECTBOM
KOMIUICKCHBIX 4YHuCel. B  KakJIOM U3 O3THX MHOXECTB pPacCMaTpPHBAIOTCS
CBOWCTBEHHBIE €My CIEIMUPUUECKUEe 3aJaud W OIepalyd: JeJICHUe HaIledo,
ONEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBIe CBOWCTBA
paIMOHANBHBIX M HUPPANMOHAIBHBIX YUCEN, apu(METHICCKHE OTNEPaIllii, a TaKKe
W3BJICUCHHE KOPHS HATypaJTbHOW CTENEHW Ha MHOXECTBE KOMIUICKCHBIX HYHCEI.
bnaromapsi mociienqoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEeMBIX YHCENT |
3HaKOMCTBY C BO3MOXHOCTSIMH HMX NMPUMEHECHHS JJIS PEIICHHS PAa3IMIHBIX 33]ad
GopMupyeTcsl mpeACTaBIeHUEe O IMHCTBE MAaTEMaTHUKW KaK HAyKd U €€ poJd B
MIOCTPOSHUU MOJIENICH pealbHOTO MHpA, IIMPOKO HCIOIB3YIOTCS 0000IIeHue H
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEaIM3yeTCsl Ha MPOTSHKEHUU BCETO
o0OydeHUss Ha YpPOBHE CpeIHEro oOmero o0pa30BaHHUs, IMOCKOJIBKY B KaXKJIOM
pasaene IlporpaMMmbl TIPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pesynbrate OoOydalmmuecs OBJIAJICBAIOT PA3IUYHBIMA METOJAaMHU  PEIEHUs
paIMOHANIBHBIX, HWPPAMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
comepkamux mapameTpsl. [lomydeHHbIE yMEHUS WIMPOKO HCIONB3YIOTCA TPH
UCCIIe0BaHNM (DYHKIIMA C TTOMOIIBI0 MPOU3BOAHON, TIPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXJACHUE HAMOOIBIINX U HAMMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHasi comepkaTenbHas TUHUS BKIIIOYAeT B ce0s Takxke GOpMHUPOBAHUE YMECHHM
BBITIONHATH  pacuy€Tel 10  QopMynaMm, mpeoOpa3oBaHusl  pPalMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAKCHUH,
collepKalux CTereHn W Jorapudmel. brarogaps u3ydeHHIO anreOpamdecKoro
MaTepHaia IpOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIIIEHUST 00y4aronuxcs, GOPMHUPYIOTCS HABBIKH JECTYKTUBHBIX PACCYXKICHHM,
paboThl ¢ CHMBOJBHBIMU (GOpPMaMH, TIPEICTABICHUS 3aKOHOMEPHOCTEH W



3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ PpeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYeCKass JHHUS «DyHKUMU U TrpaduKu» TECHO
MeperuieTaeTcs ¢ JAPYTMMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHsI MaTepuana. M3ydyenue cTeneHHou,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMUCTB
U rpaUKoB, MUCIONb30BAaHUE (PYHKIUN IS pellieHus 3a1ad U3 APYruX y4eOHbIX
MPEJIMETOB U PEaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss (GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIamMu 3aBUCHMOCTH MEXKIY
pa3IUYHBIMUA BEJIMYMHAMH, MCCIE0BATh MOJYyYEHHblE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHOM TMHUY HalleJIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIOLIMX BHIPAXKATh 3aBUCUMOCTH MEX]1y BETUUMHAMU B Pa3INYHOU
dopme: aHanuTHUECKOU, rpaduyeckoi U ciaoBecHOU. Ero nzyuenue cnocobcTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIMH, UCTIOTB30BAHUIO AaHAJIOTH.

CopnepxarenpHas nuHug «Havama maTeMaTH4ecKOro aHain3a MO3BOJSET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MAaTeMaTUYECKUX, TaK W MPHUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpaUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
yckopeHusi TnporeccoB. JlaHHas conepikaTelbHas JIMHUS OTKPHIBAE€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS] MaTEeMaTHMYECKUX MOJENeH peajbHbIX CHUTYyalui,
M03BOJISIET HAXOAUTh HAWJTYUIlIee PELIeHUE B IPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKHUX, 3aJadaxX. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYECKOrO aHajau3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaIbLHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUIEHUS, (OPMHUPOBAHMIO YMEHHUH pacHO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMAaTHUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs y3HatoT O BbIIAIOIIUXCS
pe3yabpTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU KaK HAaykKd, U 00 HX
aBTOpax.

CopnepxarenbHo-MeToquYecKas: TMHUA «MHOXECTBa U JIOTUKa» BKIIOYAECT B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTMKH. TeopeTHKo-
MHO>KECTBEHHbBIE MIPEICTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEeMAaTUKH
U IpeJiarailoT HamOosee YHUBEPCaJbHBIM S3bIK, OOBEIUHSIONIUN BCE pa3zelibl
MaTeMaTUKH U €€ TNPWIOKEHUH, OHMU CBSA3BIBAIOT pPa3HblE MaTeMAaTUYECKHUE
JUCLUMIUIMHBL M HMX HOPWIOXKEHUs B enauHoe nenoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaroIIEMYCsl IOHUMaThb TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTHKU M WCIIOJIb30BaTh €ro JUIsl BBIPAKEHUS CBOUX MBICIEH.
JlpyruM BaXKHBIM TNPU3HAKOM MaTeMaTHKH KaK HAayKH CJeIyeT MpHU3HaTh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMU M CJIEAOBAHHME ONPEIEIEHHBIM
IpaBWJIaM  [OCTPOEHHS  JOKA3aTeJNbCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTE€MaTU4YeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTHYECKOTO MBIIIJIEHUS



00y4JarommXcsl, TTO3BOJIIET UM CTPOUTH CBOM PACCYXKICHUS Ha OCHOBE JIOTHYECKUX
npaBuiI, GOPMUPYET HABBIKA KPUTHYECKOTO MBIITUICHHS.

B yueObHOM Kypce «Anrebpa M Hayajla MaT€MaTUYECKOTO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOT'O MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAHBI
croco0CTBOBaTh (HOPMUPOBAHHUIO HABBIKOB IOCTPOCHUS MOJENEeH pealbHbIX
CUTYyalluid, WCCICAOBAHMS 3TUX MOJEJIeH C TIOMOIIBIO0 armapaTa ajreOpbl U
MaTeMaTHYeCKOTO aHaJIu3a, WHTEPIPETAlMH IOTYyYEHHBIX PE3yIbTaToB. Takue
3aJIaHUS BIUICTECHBI B KKIBIA M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOr0o Kypca IUPOKO HMCTOJB3YETCS IS PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHUM  pEabHBIX  MPAaKTHYECKUX  3ajJad  OOydYaroIuecs  pa3BHBAIOT
HAOJIFOIaTeILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000ImaTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh TIO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHU3yeTCs B IMPOIIECCe N3YUYCHUS BCEX TEM YU4eOHOro Kypca «Ayredpa v Havyaa
MaTEMaTHYCCKOTO aHAIH3a.

Ha n3yuenue yueOHOTO Kypca « Airedpa v Hayajaa MaTeMaTHICCKOTO aHATNU3a
otBoauTcs 272 yaca: B 10 kiacce — 136 gacoB (4 yaca B Heento), B 11 kimacce — 136
4acoB (4 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie yncna. OOBIKHOBEHHBIE W JECATHUYHBIC APOOH, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlencTBuTenbHbIE 4YMClaA. PalMOHaIbHBIE W UPPAUMOHAJbHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ 1ensiM  mnokaszateneM. bunom Herotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJbHBIM MOKa3aTelieM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTENIEM.

Jlorapudm uyucna. CsoiictBa norapudma. JlecaTuunple W HaTypabHBIC
Jorapumsl.

CuHyc, KOCHMHYC, TaHT'€HC, KOTAHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBbIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWUIIBHBIE YpaBHEHHs U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ iesbiMu Ko puiueHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

NppanumonansHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX

YPAaBHEHHUM.

Iloka3arenbHble ypaBHeHHS. OCHOBHBIE METOABI PEIICHUS IMOKA3aTEIbHBIX
YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YpaBHEHHSI. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUYECKUE bopmyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellieHre TPUroHOMETPUYECKUX YPABHEHUN.
Pemienne cucrtem IHMHEWHBIX ypaBHEHUMWA. Marpuna CUCTEMBbl JIMHEHHBIX

ypaBHeHUU. ONpeaenuTens MaTpULbI 2X2, €ro FeOMETPUUECKUI CMBICI U CBOWMCTBA,

BBIYMCIICHUE €T0 3HAUYECHUS, NTPUMEHEHHUE ONPENCIUTENS ISl PELICHUS CUCTEMBI



JIMHEVHBIX YypaBHEHUU. PeleHne npukiIagHbIX 3a4ad C I[OMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenoBanue nOCTpOCHHONW MOJEIN ¢ ITIOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIENW PEANbHOW CHUTYyalMHu C IOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3INyHbIX 00J1acTel HAyKU U PealbHOM JKU3HU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, cnocoObl 3anaHud (pyHkuuu. B3aumMHO oOpaTtHble (QYHKUIUU.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

O6nactp onpeneneHuss U MHOXECTBO 3HadeHU ¢yHkuumu. Hymu QyHkiumu.
[TpomexyTku 3HaKonocTostHCTBa. YETHBIC M HeuéTHbIe GyHKIMU. [lepuonnueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢bynkuun. Haubosnpiiiee u HauMeHbllee 3HaYeHUsT PYHKIIUUA HA TIPOMEKYTKE.

Jluneiinas, kBajpaTU4Hass W JIPOOHO-TMHEHHass (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHUE UX IPaPUKOB.

Crenennas QyHKIMS ¢ HaTypaJbHBIM M IEJIbIM MoKa3ateneM. E€ cBolicTBa u
rpaduk. CBolicTBa u rpaduK KOpHS N-0i CTeNeHU Kak (yHKIIMU OOpaTHOM CTENEeHU
C HATypaJIbHbIM [1OKAa3aTEJIEM.

[TokazarenbHast u norapupmudeckas (QYHKIMU, UX CBOMCTBA W TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TSl pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckas OKPYKHOCTb, OIIPEICICHUE TPUTOHOMETPUUYECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCHUMOCTH B PEAJIbHBIX IIPOLECCAX U  SABJICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUs IIOCIEIOBaTENbHOCTEH. MeTon
MaTeMaTHU4ECKOM MHAYKIMUA. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcToprss BO3HUKHOBEHHS MaTEMaTHYECKOTO aHaln3a KaK aHaln3a OECKOHEUHO
MaJIbIX.

Apudmernyeckas U reoMeTpuieckasi nporpeccuu. beckoHeuHo yObIBarorias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKoi
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
MMpOUEHTOB. lcnonp30BaHWe Mporpeccuu i PELIEHUs] peajbHbIX —3aj]a4
MPUKJIAAHOTO XapakTepa.

HenpepsiBHble (QyHKIIMM M WX CcBoWcTBa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMN HEMPEPHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3aiad.

[lepBas u BTOpasi mpousBoAHbie GyHKIMHU. OnpeneneHne, reoMeTPUIECKAA 1
(bu3HUeCKuii CMBICT POU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy HyHKIIHH.

[IpownsBoaHbIE AJIEMEHTapHbIX  (PYHKIUH. [IpousBoaHas CYMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHA.



MHo:kxecTBa H JIOTHKA

MHOXeCTBO, Omepalnuyd HaJ MHOXECTBAMH M HMX CBOWCTBa. Jlnarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yucaa v BbIYMCICHUS

Harypanbubie u nensie uyucna. [I[puMeHeHHe MPU3HAKOB JEIMMOCTH LEJIbIX
yycell, HauOonbImui obmui aenutens (mamee — HOJ]) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiauaa st pemeHust
3a7a4 B LIEJIbIX YUCTIAX.

KommuiekcHbie umcna. AnreOpawueckas W TpUTOHOMETpUueckass (OPMBI
3alUCU KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0paxkeHne KOMIUICKCHBIX YHCEI Ha KOOPJAWHATHOW IIIIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YHCEIT JJIsl PelIeHUsT PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OcHOBHBIE METOABI PEHICHHWS TOKa3aTeIbHBIX M  JIOrapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE METOABI PEUICHUS CHUCTEM M COBOKYIHOCTEW palUOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpruMmeHeHne ypaBHEHU N, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3a/1ay ¥ 3aJ1a4d U3 pa3IMuHbIX 00JIacTell HayKH M peaabHOM )KU3HU, HHTEPIPETALIUS
MOJYYEHHBIX PE3YJIbTATOB.

DyHKUUH U TPaPUKH

I'padux xommosmruu ¢yskuid. ['eomeTpuueckne oOpaspl ypaBHEHUU U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKH.

I'paduaeckne Meroapl pemieHUs ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMEeTPaAMU.

Hcnonp3oBanue rpadukoB QGYHKIUNA I WCCICTOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3a/ad U3 JAPYTHX Y4EOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.



Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne nMpou3BOAHON K MCCIEJOBAaHUIO (PYHKUUNA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxieHne HauOOoIbIIero 1 HAMMEHBIIET0 3HAU€HUI HENPEPBIBHOM
(yHKIMU Ha OTpE3KE.

[IpuMeHeHne TPOU3BOAHOM IS HAXOXKICHHS HAWIY4dlIEro pEuIeHus B
MPUKIAIHBIX 3a/adax, IS ONpPEAENEHUS CKOPOCTM M YCKOpPEHHMs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

[TlepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbiX. IllepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs IepBOOOPa3HBIX.

NHuterpain. I'eomeTpuyecKkuil CMbICI UHTErpaja. BerauciaeHue onpeaenéHHoro
uHTerpana no ¢popmyne Hetorona-JleitOuuia.

[IpumeHeHnue uHTErpana MJid HAXOXKJICHMS IUIOMIAEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepsl pemeHuit nuddepeHIHaTbHBIX  ypaBHEeHU. MareMaTtuyeckoe
MOJIETMPOBAHUE PEATBbHBIX TPOIECCOB C TOMOLIpl0  auddepeHnnarIbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBHIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU OOYYAIOIIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO 4YJIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, MPOLETYP TPaKAaHCKOTO
oOmrecTBa (BBIOOPHI, OMIPOCHI U APYroe), YMEHHE B3aUMOJEHCTBOBATH C COIMATIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKOW TPAXKJAHCKONM WJICHTHYHOCTH, YBAaXKEHUS K
MPOIIJIOMY W HACTOAIIEMY POCCUMCKONM MaTeMaTHUKH, I[EHHOCTHOE OTHOIICHUE K
JTOCTH)KCHUSIM POCCHMCKUX MAaTEMaTUKOB M POCCHMCKONW MaTeMaTHYECKOM IITKOJIBI,
UCITOJIb30BaHUE ITUX JIOCTHXKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHUKH,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE JIYXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoaa, c(HOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOIO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUN HAayKH M AESATEIbHOCTHIO YUYEHOr0, OCO3HAHUE JUYHOTO
BKJIaJ]a B IOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIOYAs OSCTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PEIICHHM, PacCyXJICHHH, BOCIPUHUMYHBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMUSA:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MaTEMaTHYECKUE 3HAHHS B WHTEpecax
3I0pOBOTO W 0e€30macHOro oOpas3a >KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (30pPOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXA,
perymsipHasi Gu3nvecKasi akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUAX
CIIOPTUBHO-03J0OPOBUTEIIBHON JIESITEIIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOMs, UHTEPEC K Pa3IUuYHBIM
chepam TPOPECCHOHATBLHON JCATENHHOCTH, CBSI3aHHBIM C MaTeMaTHKOM U  eé
MPUIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4ecKOMy OOpa30BaHMIO M CaMOOOPA30BAHUIO HAa MPOTSIKEHUU BCEH KU3HU,
FOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEUICHUH MPAKTUYECKUX 3a]a4 MaTeMaTH4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS



c(hOpMUPOBAHHOCTH IKOJIOTUYECKOU KYJIBTYPhl, TOHUMAHUE BIUSHUS COLUAIBHO-
HKOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHON CPEbl, OCOZHAHUE
I00aJbHOTO XapakTepa HSKOJOTUYECKUX MpoOJieM, OpUEHTalMs Ha MpPUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUM JUIs pelieHusl 3ajJad B O0JIACTH OKpYKaloUel Cpelbl,
IJIAHUPOBAHUE TOCTYMKOB U OLIEHKU WX BO3MOXKHBIX TOCIEICTBUN MJI OKpYKarouien
Cpelbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU W OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHWE MaTEMaTUYECKOM HAyKH Kak
chepbl UeTTOBEYECKOM JEATEeIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH JJISl pa3BUTHS
[IMBWJIN3AIIMU, OBJIAJICHUE SI3BIKOM MATEMAaTUKH W MaTeMaTUYeCKOW KYJIbTYpOH Kak
CpPEJCTBOM  TO3HAaHUS  MHUpPA, TOTOBHOCTh  OCYHIECTBIATH  MPOCKTHYIO U
UCCJIEIOBATEIBCKYIO ACSATEIbHOCTh UHIUBUAYAILHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUYECKUX
O0OBEKTOB, TOHSITHI, OTHOLICHUA MEXIY MOHSATUSMHU, (HOPMYIUPOBATH OMpEneTCHUs
MOHSITUM, YCTAaHABIMBATH CYIIECTBEHHBIN MpPHU3HAK KJIACCHU(PUKALUHU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAJIN3a;

BOCIPUHHUMATh, GOPMYIUPOBATH U IPEOOPA30OBBIBAThH CYXKJICHUS: YTBEPIUTEIbHBIC
U OTpHIIaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IMPOTUBOPEYUS B
(dakTax, TaHHBIX, HAOTIOACHUSIX U YTBEPKICHUAX, TPEeAiaraTb KpUTEPHUH TSI BBHISIBICHUS
3aKOHOMEPHOCTEUN U MPOTHBOPECUMH;

Jie1aTh BBIBOJIbI C UICIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIOUEHHUM 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPKICHUU
(OpsiMble W OT MPOTUBHOIO), BHICTPAMBATh ApPryMEHTAlUIO, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BBIOMpATh COCO0 pelIeHus yueOHOU 3a1adyn (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOMSIIINN ¢ YIETOM CaMOCTOATEIHHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeiCTBUSA:

WCMOJIB30BATh  BOIPOCHI KaK HCCIEAOBATEIILCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynrpoBaThH BOMPOCH], (UKCUPYIONTUE MPOTUBOPEUHE, MPOOIeMy, YCTaHABINBATh
HMCKOMOE€ U IaHHO€, (DOPMUPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MMPOBOJAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIM IKCHEPUMEHT, MCCIIEIOBAHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YecKoro oObeKTa, SIBJICHUsS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0OBEKTaMHU, SIBJICHUSIMU, POLECCAMMU;



CaMOCTOSITEIbHO (OPMYJIHPOBATH OOOOIIEHUST U BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, HCCIIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJIYyUYEHHBIX
PEe3yAbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakkKe BbIABUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIITE Je(OUIINTHI HHGOPMAIUH, TAHHBIX, HEOOXOAUMBIX JIJI1 OTBETA Ha BOIPOC
U JUISL PEIICHUS 3a/1auu;

BBIOMpaTh WH(OpPMAIMIO W3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPIPETHPOBATH WH(OpPMAILMIO PA3IUYHBIX BUAOB U (HopM
peICTaBICHUS;

CTPYKTypUpOBaTh HWH(MOpPMAIIMIO, TMPEJACTABISATh €€ B pa3IuyHbIX ¢dopmax,
WUTFOCTPUPOBATH TpaPpUUECKH;

OIICHUBATh HAJEKHOCTh MH(MOpPMALUU TIO CAMOCTOSTENIBHO CHOPMYJIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHUS

OO0wenue:

BOCIIPUHMMATh ¥ (POPMYJIHUPOBATh CYKJICHHS B COOTBETCTBUU C YCJIOBHUSMHU H
HessiMA OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHSI 110 XOAY PEIICHHsS 3a/Jaul, KOMMEHTUPOBAThH
TIOJTyYCHHBIN pPe3ysIbTar;

B XO0Je OOCYXICHHs 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, pemaeMoi 3a/laduu, BbICKa3bIBaTh WJCH, HAIICJICHHBIC HA TMOWCK PEIICHHUS,
COIMOCTABIISAITh CBOM CYXKICHHS C CYXICHUSMH JPYIMX YYaCTHHKOB JHAJIOTa,
O0OHApYXUBATh Pa3IMYME M CXOJCTBO MO3UIMH, B KOPPEKTHOH (hopMme popmyaupoBaTh
pasHoTIacHs, CBOM BO3PAXKCHHS,

NPEJCTABIIATh PE3yJIbTaThl PEIICHUs 3aladyd, OSKCICPUMEHTA, HCCICIOBaHMS,
IPOCKTa, CaMOCTOSITEIIBHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS ¢ Yy4€TOM 3ajad
MPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PerynsiTuBHbIe YHUBepPCAJIbHbIE yYeOHbIE 1eHCTBUA

Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATh CIIOCO0 PEIICHHS ¢ YIETOM
HMCIOIIIUXCS  PEeCYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTHPOBAThH BAPHUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpMAaIUy.

CaMOKOHTPOJIb, SMOIMOHAJILHBIH HHTEJIJIEKT:

BJIaJICTh HaBBIKAMH ITO3HABATECIBPHOW pedICKCHM KaK OCO3HAHHWS COBEPIIAaeMbIX
JNEUCTBHM M MBICIUTEIBHBIX IPOIECCOB, WX PE3YyJbTAaTOB, BIAJETh CIIOCOOaAMU
CaMOITPOBEPKH, CAaMOKOHTPOJIA IIpollecca W pe3yibTaTa pelmIieHHs MaTeMaTHYeCKOH
3a/1a4H;



NPEeABUAECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHMKHYTh IpH pELICHUH 3aJauu,
BHOCUTh KOPPEKTHUBBI B JESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSCHATH MHPUYUHBI
JOCTUXKEHUS WIIK HEOCTUKEHUS PE3yIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATENbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAMBUAYATbHOU pabOThI
Opy pelIeHUH Yy4eOHBIX 3a7ad, NpPUHUMATh 1Eldb COBMECTHOM JE€ATEIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pachnpeAensaTb BHIBI padoT,
JIOTOBApUBAThLCS, OOCYXKJaTh MPOILECC W pe3yabTaT padboThl, 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4yacTBOBAaTh B TPYIINOBbIX ¢opMax paboTbl (0oOcyxkaeHus, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh pa0OTHl 1 KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTUMHU YJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonity oOydenus B 10 kj1acce 00y4aromuiics MoTyduT CISAYIONINEe MPEIMETHbIC
PE3yNbTATHI M0 OTIEIBHBIM TeMaM pabodell mporpaMmbl yd4eOHOTO Kypca «Anredpa u
Hayajia MaTEMaTUYECKOr0 aHaJIU3a:

Yucna 1 BBIYMCICHUSA:

CBOOOJTHO OMEpPUPOBATH TMOHSATUSAMU: PpALUOHAIBHOE YHCIO, OECKOHEUHas
nepuoaudeckas 1pook, MPOIEHTHI, UPPALMOHATEHOE YUCIIO0, MHOXKECTBA PAllMOHAIBHBIX
U JEUCTBUTEIbHBIX YHCEN, MOJYJIb AEHUCTBUTEILHOIO YNCIIA;

NPUMEHSTH IpOOW M MPOLEHTHI JUIsl PEIICHUs TMPUKIAIHBIX 3a]a4d U3 Pa3IudHbIX
OTpaciiel 3HaHUM U pealbHOM KU3HU;

NPUMEHSTh TNPUOMKEHHBIE BBIYMCICHHS, IpaBWia OKPYIJICHHS, MPUKUIKY H
OLICHKY PE3yJbTaTa BHIYUCIICHUI;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTETICHB C IIEJIBIM MOKa3aTeJieM, UCTIOIb30BaTh
MOAXOIAIIYI0 (POPMY 3aMKCH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS IPAKTHYECKUX 337124
U MPE/ICTABJICHHS JAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKUN KOpPEHb HaATypaIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: JIOTApU(PM YHCIIa, NECATUYHBIC U HATypaJbHbIC
norapugmsl;

CBOOOJTHO OMEPHUPOBATH TOHATHSIMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh NOHATUSMH: APKCUHYC, AapPKKOCHHYC M apKTAaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OIEPUPOBATHh MOHATHUSMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIC YPaBHCHUS U YPaBHCHUS-CIIC/ICTBUS, PAaBHOCHIbHBIC HEPABEHCTBA;

MPUMEHSTh Pa3INIHBIC METO Bl PEIICHUS PAIMOHABHBIX U IPOOHO-PAIIMOHATBHBIX
ypaBHEHUH, MPUMEHSTh METOJ] MHTEPBAJIOB JIJIsl PEIICHUS HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH IOHATHUSMH: MHOTOYIEH OT OJHOW IEePEMEHHOM,
MHOTOWICH C IICJBIMH KO3 PUITMECHTaMH, KOPHH MHOTOYICHA, MPUMEHSITH JCICHHE
MHOTOYJICHa Ha MHOTOYJICH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans permenus
3azay;

CBOOOJHO ONEPHPOBATH MOHATHUSAMHU: CHUCTEMa JMHCHHBIX ypaBHCHMA, MaTpHIIa,
OTIPEICITUTEITb MATPHIIBI 2 X 2 U €ro TEOMETPUICCKU CMBICI, UCTIOJIb30BaTh CBONCTBA
omnpenenuTens 2 X 2 Juis BBIYUCICHHUS €0 3HAYCHHS, MPUMCHSITh ONMPEACITUTEIH IS
pEIICHHUS CHCTEMBbl JIMHCWHBIX YpPaBHCHHM, MOJCIHMPOBATh pPEATbHBIC CHTYallud C
IIOMOIIBI0 CHCTEMBbl JIMHEHHBIX YpaBHEHUMH, HCCICAOBATh IOCTPOCHHBIE MOJACIH C
TIOMOIITLI0 MATPHIL ¥ ONIPEACITUTEIICH, HHTEPIPETUPOBATH IMOTYUYEHHBIN pe3y/IbTaT;

UCII0JIb30BaTh CBOMCTBA JICHCTBUI C KOPHSIMHU JIJIsl TPeoOpa30BaHus BRIPAKCHHUIA;

BBITIOJHATE TMPeoOpa30BaHMsI YHCIOBBIX BBIPAKCHHM, COJCPIKAIINUX CTCIICHH C
paIMOHAILHBIM MTOKAa3aTelIeM;

UCTIOJh30BaTh CBOWCTBA JIOTapU(MOB JUIsl MPEoOpa3OBaHUs JIOTAPUPMUIECCKUX
BBIPAXCHU;

CBOOOJHO OINEpUPOBATh TMOHATUSAMH: HUpPpAMOHAIBHBIC, IOKAa3aTCIbHBIC |
norapuMUYECKUE YpPaBHEHUS, HAXOAUTh WX PEIICHHS C TOMOIIbI0 PaBHOCHIBHBIX
NIEPEXO0JI0B UITM OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TPUTOHOMETpUUYECKHEe (opMyIlbl 1l mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTh
HeoOXoauMbIe (POPMYIIBI [T pPEUICHUS. OCHOBHBIX THIIOB TPUTOHOMETPHUECKHUX
YpaBHEHHM;

MOJIETTUPOBATh PEAIbHbIE CUTYallUd Ha SI3BIKE alreOpbl, COCTABIATH BBHIPAKECHHUS,
ypaBHEHHMsI, HEPABEHCTBA IO YCJIOBHIO 3a/1aud, MCCIEN0BATh MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAHKUEM ammapara aareophl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OIEpPUPOBATh MOHATHAMHU: (DYHKIHUS, CHOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (DYHKIHMH, KOMIO3UIUA (PyHKIMHI, rpaduk (YHKIUU, BHITOIHATH
AJIIEMEHTapHbIe peoOpa3oBaHus TpaduKoB HYHKIIHIA;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: 00IACTH OTIPEICICHUS U MHOKECTBO 3HAUCHHI
byHKIMY, HYTU QYHKIIAHA, TPOMEXKYTKH 3HAKOMTOCTOSIHCTBA,

CBOOOJHO  OmMepupoBaTh TMOHATHUSAMH: YETHBIE W HEUETHBIE  (DYHKIUH,
nepuoandeckie (YHKIMH, MPOMEKYTKHM MOHOTOHHOCTH (YHKIIMH, MAaKCHUMYMBI U
MUHUMYMBI (DYHKITNH, HanOOJIbIIIee M HAUMEHbIIIEe 3HaUYeHUE (PYHKITUU Ha TPOMEKYTKE;

CBOOOTHO ONIEPUPOBATH OHATHIMU: CTETICHHAS (PYHKITUS C HATYPATBHBIM H [IEITBIM
nmokasaresieM, rpaduk CTENEHHOW (YHKIMHM C HATYPAJbHBIM M IEJIBIM TOKa3aTeleM,
rpaguK KOpHS N-OM CTENEeHM Kak (PYyHKUUM OOpaTHOM CTENEHU C HaATypalbHBIM
MOKa3aTeieM;



OTIEpUPOBATH MOHATUSIMH: JIMHCHHAS, KBaApaTUIHAS U IPOOHO-TUHEHHAS (PYHKITUH,
BBITIOTHSTH 3JIEMEHTAPHOE UCCIIEIOBAaHKE U MTOCTPOCHUE UX IPa(pHUKOB;

CBOOOIHO OMNEpUPOBATh TOHATHUSAMHU: TOKa3aTeldpHass U JIorapupMuuecKas
(GYHKIIMHU, KX CBOWCTBA U TpadUKH, UCIIOJIB30BATh UX TPAQUKHU IS PEIICHUS YPaBHEHUH;

CBOOOIHO  OMEpUPOBAaTh  TMOHSATHUSMHU: TPUTOHOMETPHYECKAss  OKPYKHOCTH,
oTpeeNeHNe TPUTOHOMETPHUECKUX (PYHKIIMI YUCIIOBOTO apTyMEHTAa,

WCTIONB30BaTh Tpaduku GYHKIUH 17 UCCIICOBAHUS MPOLIECCOB M 3aBUCUMOCTEH
IpU PEIIeHUH 3aJad U3 APYTruX y4eOHBIX MPEIMETOB M PeaJbHOW KU3HHU, BBIPAXKATb
dopMynamMu 3aBUCUMOCTH MKy BEIMINHAMM;

Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJIHO OMEpPUPOBATh MOHATHIMH: apudmerndeckas W TeoMeTpHuYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TeOMETpUYecKas MpOrpeccusi, JTUHEHHBIH U
OKCMOHECHIIMATBHBIA POCT, QOpMysa CIOKHBIX MPOIEHTOB, UMETh TPEJCTABICHUE O
KOHCTaHTE;

MCTIOJIH30BaTh MPOTPECCUU [Tl PEIICHUS pEalTbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa,

CBOOO/IHO OIEPHPOBATh IMOHATHIMH: IOCIEIOBATEILHOCTD, CIOCOOBI 3a/JaHus
MIOCJIeIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC MTOCIIE0BATEILHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHHSI MATEMaTHYECKOTO aHaJIN3a KakK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPHPOBATH TOHATHSAMHU: HENPEPBIBHbIC (DYHKIIUU, TOYKH pa3phiBa
rpaduka GyHKIHUHA, ACUMIITOTHI TpaduKa QyHKIINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKIUS, HENpPEpbIBHAs Ha OTPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUH IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OMEpUPOBATH MOHATHUAMHM: IEpBas W BTOpas MPOU3BOJHBIE (PYHKIIUH,
KacaTesibHas K rpaduky G yHKINY;

BBIUUCIISITh MPOU3BOHBIE CYMMBI, MIPOU3BEACHHS, YACTHOTO U KOMIO3UIIUU JIBYX
(GbyHKIHI, 3HaTh MPOU3BOIHBIC JIEMEHTAPHBIX () YHKITUH;

UCITOJIH30BaTh TEOMETPHUUCCKUN M (PU3UICCKHUI CMBICI TTPOU3BOTHOM JIJISI pEIICHUS
3ajady.

MHo:kecTBA U JIOTMKA:

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU: MHOKECTBO, ONlEpaAIlMU HaJl MHOYKECTBAMM;

MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaT [jisi OMHCAHHS pPeaJbHBIX
MPOLIECCOB U SIBICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MIPEIMETOB;

CBOOO/IHO ONEpUpOBaTh TOHATUSMHU: OIpEAeJCHHe, TeopemMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTE€MaTHUYECKOTO OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCHUJIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonny oOydenus B 11 kyacce 00y4aromuiics: MOIYYUT CIAEAYIONIUE TPEIMETHbIE
PE3yNbTATHI TIO OTIEIBHBIM TeMaM pabodeil mporpaMmbl Y4eOHOTO Kypca «Anredpa u
Hayajia MaTEMaTUYECKOT O aHAIN3a:

Yucsa 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TMOHATHUAMH: HATYPAIbHOE W IEJI0€ YWCIO, MHOXKECTBA
HATypaJbHBIX U LEJbIX YUCEI, HCIIOJIB30BaTh NPU3HAKK AEIUMOCTH 1enbix uucen, HO /]
1 HOK HaTypanbpHBIX 4ucesn JJs pelIeHus 3a1a4, TPUMEHATh AIrOpuT™ EBKinaa;



CBOOOJIHO OTEPUPOBATH MOHITHEM OCTaTKa MO MOYJII0, 3alUCHIBATh HATYpaIbHbIE
YHUCJa B Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHCIO ¢ MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTABISATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckoil u
TPUTOHOMETPUUYECKON (opMe, BBIMOJIHATH apuPMETHUYECKUE ONepalud C HUMH H
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATh TMOHATHSIMU: HUPPALUOHAIBHBIC, I[OKa3aTeIbHbIE W
norapuMUYecKre HEPaBEHCTBA, HAXOAUTh UX PEIHICHUS C MOMOIILI0 PaBHOCHIBHBIX
NEePEXO0/I0B;

OCYIIECTBIIATH OTOOP KOPHEHN MPHU PEIICHUN TPUTOHOMETPUUECKOTO YpaBHEHUS,

CBOOOJIHO ONIEPUPOBAThH MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTH
HeoOXoauMble (OPMYJBI IS PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKUX
HEpPABEHCTB,;

CBOOOJIHO OIEpUPOBATH NOHSATHUAMH: CHCTEMa M COBOKYITHOCTb YpPaBHEHUU U
HEpPABEHCTB, PABHOCUJIBHBICE CHUCTEMBI U CHUCTEMBI-CIEJACTBUSI, HAXOJUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH paIlMOHAJbHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

peraTh paloHaAIbHbIC, UPPAIlMOHAIBHBIC, TTOKa3aTeNIbHbIC, JorapudMUIeCcKue U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COJIEPIKAIINE MOYJIM U TTapaMETPBhI;

IPUMEHSTH TpaduuecKre METOIBI ISl PEIICHHs] YPaBHEHUN U HEPABEHCTB, a TAKXKE
3a/1a4 ¢ MapaMeTpamu;

MOJIETUPOBATh PEaAIbHbIE CUTYallUd Ha SI3BIKE alreOpbl, COCTABIATH BBHIPAKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H, UCCIIEI0BATh TOCTPOECHHbIE
MOJIENTM C UCIIOJIb30BAHHEM arapaTta anreOpbl, WHTEPIPETUPOBATH MMOJIYYCHHBIN
pe3ynbTar.

DYyHKUNH U TPAPUKH:

CTpouTh TrpaduKu KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOTO
UCCJICIOBAaHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTH T€OMETPHUYECKHE OOpa3bl YpaBHEHUU W HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OMIEPUPOBATH MOHATUSMU: TPAPUKH TPUTOHOMETPHUUECKUX (PYHKITHH;

MPUMEHATh QYHKIIUU JJIs1 MOJICTUPOBAHUS M KICCIICIOBAHUS PEATBHBIX MPOIIECCOB.

Hauana MaTeMaTH4ecKoro aHajamnsa:

MCIIOJIb30BaTh MPOM3BOJHYIO Uil HCClIeOBaHUS (YHKIIMM HAa MOHOTOHHOCTBH H
3KCTPEMYMBI;

HaxoJUTh HaWOOJbIIEE W HAaWMEHbIIEe 3HAYeHUs (PYHKUMUH HENPEepbIBHOM Ha
OTpE3KE;

WCMOJIB30BATh IPOM3BOJAHYIO JUIS HAXOXKJICHUS HAWIY4dlIEero pPEUICHHUs B
MPUKIIAHBIX, B TOM YHCII€ COLMAIbHO-IKOHOMUYECKHX, 3aJaydax, AJsl ONpeleTeHUs
CKOPOCTH ¥ YCKOPEHHUS MpoIriecca, 3aaHHOro GopMyIIoi mim rpa@ukom;



CBOOOJHO ONEPUPOBATH MOHATHAMU: NEPBOOOpa3Has, ONpPeNeAEHHBIA WHTErpal,
HAXOJUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUHN U BBIUUCIATH HHTErpall o GopmyJie
Hrrorona-JleiitOHumIa;

HaXOJUTh IUIOLIAH IIIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO HHTErpaa;

MMEThb I[PEACTABICHUE O MaTEMAaTHYECKOM MOJECIUMPOBAHUM Ha I[puUMepe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pelarh NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLMAIbHO-KOHOMHUYECKOIO U
($u3nUecKoro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHuorounensl. PaninoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTesneM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAXKECHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJabTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/ibHOI
Hl:):;ﬁ::r::o NpPorpamMmbl cpeaHero 00uero oopa3oBaHus
1 Yucna v BIYKCICHUS
11 OmnepupoBaTh MOHATUSIMH: PAIMOHATBHOE U ICHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS
' JeCATUYHAs IPOOB, MPOIIEHTHI
12 BeImonHATE apudMeTHveckue onepanud ¢ pPandoHAIBHBIMH M JICHCTBUTEIHHBIMU
' YHCIIAMA
13 BeImonHaTh nprOIMKEHHBIE BEIYUCIICHHS, 1:1cr10m>3y51 MpaBHUjIa OKPYTJICHUS, JeNaTh
MPUKHJIKY U OIIEHKY pe3yiibTaTa BBIYMCICHUN
OmnepupoBaTh TOHATHSAMH: CTEIIEHb C IIENBIM IIOKa3aresneM, cTaHmaptHas (opma
14 3alUCH  JICHCTBHUTENBHOTO 4YHCIA, KOPEHb HATypallbHOW CTETEHHW; HCIOJIb30BaTh
' MOXOISITYI0 (DOpPMY 3aIllUCH JIEHCTBUTENBHBIX YWCEI /IS PEIICHUS MPAKTHIECKUX
3a7a4 ¥ MPeICTaBICHUS TaHHBIX
OnepupoBaTh TMOHATHSAMHU: CHHYC, KOCHHYC M TaHT€HC MPOW3BOJBHOTO YIJIa;
15 WCIIOJb30BaTh 3allMCh MPOM3BOJIBHOTO YIJIa depe3 0oOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIN
2 VYpaBHEHHs 1 HEPABCHCTBA
OmnepupoBaTh  TMOHATHSIMH:  TOXAECTBO, YpaBHEHHWE, HEPABEHCTBO,  IENOE,
2.1 palMoOHAIFHOE, WPPAlMOHAIBHOE YPAaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BemmosHATE  mpeoOpa3oBaHMs  TPUTOHOMETPHYECKUX  BBIPQOKEHUH W pemiaTh
' TPUTOHOMETPUYECKUE YPaBHEHUS
BeimosHATE ipeoOpa3oBaHus ENbIX, PAlIMOHANBHBIX U HPPAMOHANBHBIX BBIPAKCHUH
2.3 U pemaTth OCHOBHBIE THITBI IIEJIbIX, PALMOHAIBHBIX U UPPAIOHATBHBIX YPABHEHUN U
HEpPaBEHCTB
94 [TpuMeHATh ypaBHEHUS U HEPABEHCTBA VISl PELICHHS] MaTeMaTHYECKUX 3a/1ad U 33/1a4
' U3 Pa3IMYHbIX 00JacTeil HAYKH U PEeAIbHON JKU3HH
MopenupoBaTh peanbHbIe CHUTyallMd Ha S3BIKE aireOpbl, COCTABIATH BBIPAKEHHUS,
2.5 ypaBHEHHsI, HEPABEHCTBA 110 YCJIOBUIO 3a/[auy, UCCIEA0BATh TIOCTPOCHHbBIE MOJECIH C
UCIOJIb30BAHUEM alllapaTa aareopsl
3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUSAMH: (QYHKIMS, CHOCOOBI 3anaHus (QyHKIMH, 0O0NacTh
3.1 ONpeNeNieHuss U MHOXKECTBO 3HadeHUH GyHKIUH, rpaduk (GYHKIUH, B3aUMHO
oOpaTHbIe GYHKIUH
3.9 OnepupoBaTh MOHATUSAMH: UYETHOCTh W HEYETHOCTh (DYHKIMM, HYIMH (YHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA




3.3 Hcnonb3oBatk rpaduki GyHKIMNA U1 pELICHUs] ypaBHEHUN
3.4 CtpouTh ¥ UuTaTh TpaUKHN TUHEHHON (PYHKIIMU, KBAAPATUIHON (DYHKIIMU, CTEIICHHOM
' (GYHKIUH C [IEJIBIM MTOKa3aTeIeM
Ncnonb3oBath rpaduku GyHKIHA U UCCIIETOBAHMS MPOIIECCOB U 3aBHCUMOCTEH TIPH
3.5 peleHny 3a1a4 U3 APYrHX y4eOHBIX TPEAMETOB M PEANbHOM >KWU3HHU, BBIPAXKAThH
(bopMyTaMu 3aBUCUMOCTH MEXK/Ty BETMYMHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OmnepupoBaTh MOHATUSIMH: MOCIIEIOBATEIBHOCTD, apUPMETHIECKAs U TEOMETPUIECcKast
' pOrpecCHu
42 OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIAs T'€OMETPUUYECKasl MPOTPECCHs,
' CyMMa OECKOHEUYHO YObIBaIOIIEH T€OMETPUUYECKON MpOorpeccun
4.3 3aiaBaTh MOCIIEI0BATEILHOCTH PA3JIMUHBIMHU CIIOCOOaMU
44 Hcnonb30BaTh cBONHCTBA MOCIEA0BATEIBHOCTEN U IPOrPECCUil ISl pElIeHUs peaJIbHbIX
' 3a/1a4 MPUKJIAJHOTO XapaKkTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTIEPAITUHN HA/I MHOYKECTBAMHU
5.9 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIA —ammapar Juisi OTHCAaHUS pealbHBIX
' MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATUSAMU: OIPe/IeICHUE, TEOpEMa, CIEACTBHE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOM
Hi?:;ﬁ::r:: ¢ NMPOrpamMMbl CpeiHero o01ero oo0pa3oBaHus
1 Uucna ¥ BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HATypalbHOE, LIEJI0€ YHWCIO; HCIOIb30BaTh IMPHU3HAKU
1.1 JEIMMOCTH IIEJIBIX YUCEJI, Pa3JoKEeHHe YKciia Ha IPOCThIe MHOKHUTENHU JUTsl PELICHUS
3a1a4
1.2 OnepupoBaTh MOHSATHUEM: CTEIICHD C PAllMOHATLHBIM [TOKa3aTeIeM
13 OnepupoBaThb MNOHATUAMHU: JIoTapudM 4YHUClA, JACCATUYHBIE U HATypalbHbIE
' sorapudMmel
2 YpaBHEHHS 1 HEPABEHCTBA
[IpumeHsTH CBOICTBA CTENMEHH ISl TMpeoOpa3oBaHUS BBIPAKEHUH, ONEPHUPOBATH
2.1 MOHATHAMH: TOKa3aTeIbHOE ypaBHEHHE M HEPABEHCTBO; pPEIIaTh OCHOBHBIE THUIIBI
MOKa3aTeJIbHbIX YPaBHEHU U HEPABEHCTB
BrimonHsaTe npeoOpa3oBaHus BBIpaXEHHUH, COAepkKaIIUX Jorapudmbl; ONEepUpoOBaTh
2.2 MOHATHAMHU: Jorapu(pMUUecKoe ypaBHEHUE U HEPABEHCTBO; peIaTh OCHOBHBIE THIIBI
norapu(MUUECKUX YpaBHEHHU U HEPABEHCTB
2.3 Haxonuth perienus mpocTeHIIMX TPUTOHOMETPUIECKIX HEPABEHCTB




OnepupoBaTb NOHATHUSAMHU: CHCTEMAa JIMHEMHBIX YpaBHEHUH M €€ pelICHHUE;

24 HCII0JIb30BATh CUCTEMY JINHEHHBIX YPaBHEHUH /7151 pELICHUS IPAKTUUECKUX 3a/1a4
25 Haxonuths pemeHus NpoOCTEHIIMX CHCTEM U COBOKYIHOCTEH pPalMOHAJIBHBIX
' ypaBHEHUH U HEPABEHCTB
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE alnreOpbl, COCTAaBJISITh BbIPAXKECHMUS,
2.6 YpaBHEHUS1, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33]1a4, UCCIIE0BATh IOCTPOCHHbIE
MOJIEJIU C UCIIOJIb30BAaHUEM allapara anreopsl
3 OyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSAMH: TEPHOAMUYECKAst (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
31 (GYHKIMM, TOYKH SKCTpeMyMmMa (yHKUMH, HauOoJiplllee W HauMEHblee 3HaueHUus
' (yHKIIMM Ha TPOMEXYTKE; UCIIOJIb30BaTh UX JJIs UCCIeA0BaHUs (PYHKIMHU, 3aJaHHOU
rpaduxkom
OnepupoBaTh MOHATHUSAMH: TrpapuKd TOKa3aTeIbHOM, JorapudmMuyeckoil u
3.2 TPUTOHOMETPUUECKUX (PYHKUMN; U300paxaTb UX Ha KOOPAMHATHOMN IJIOCKOCTH H
WCII0JIb30BATh ISl PEIlICHUs] YPaBHEHUM U HEPABEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUN U
' HCIOJIb30BATh UX JUIS PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
3.4 Wcnonb3oBath rpaduku GyHKIMM A5 MCCIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN U3
' JOPYrux y4eOHbIX AUCIUIIINH
4 Hauana maTematuyeckoro aHanusa
OnepupoBaTh MOHATHUAMHU: HeENpepblBHAs (YHKLUSA, NPOU3BOAHAS (DYyHKUMU;
4.1 WCIIOJIb30BaTh T€OMETPUUYECKUM U (HU3UYECKUN CMBICI TPOU3BOAHOU IS PEIICHUS
3a1a4
4.2 HaxonuTh npon3BoAHbIE 3IEMEHTAPHBIX (PYHKIMHA, BBIYMCIATH IPOU3BOIHBIE CYMMBI,
IIPOU3BEJICHUS, YACTHOTO (PYHKIIHIA
43 Hcnonp3oBaTh NMPOU3BOJAHYIO Ul MCCielOoBaHMA (YHKIMHM Ha MOHOTOHHOCTb H
' 9KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEI0BAHUS K IOCTPOEHUIO IPahuKoB
44 Hcnonp30BaTh NPOU3BOAHYIO IS HAXOXKACHUS HAMJTYUILIEero pelieH sl B IPUKIIaIHBbIX,
' B TOM YHCJI€ COLMAIBHO-3KOHOMUYECKHUX, 3aJjayax
45 OmnepupoBaTh NOHATUAMM: IEPBOOOPA3HAs U MHTErpall; IOHUMATh FT€OMETPUUYECKUN U
' (bu3nyeckuil CMBICI HHTETpaja
46 Haxonute nepBooOpa3Hble 3JI€MEHTAPHbIX (YHKIMHA, BBIYUCIATH HHTErpaj Mo
' ¢dbopmyne Hetorona — Jleiibuuna
47 Pemare mnpuxiagHsle 3agaud, B TOM 4YHCIE COLMAIBHO-DKOHOMMUYECKOTO U

(I)I/BI/ILIGCKOFO XapakTepa, CcpeaAcTBaMu MAaTEMATUYICCKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna ¥ BEIYUCIIEHUS

Paumonansupie uncna. OOBIKHOBEHHbIE M JCCSITHYHBIC APOOH, MPOICHTHI, OECKOHEYHBIE
11 | mMepHomdeckue Ipobu. ApupMeTHUecKHe OIepaluyd C palloHaJIbHBIMU YHCIIAMH,
' npeoOpa3oBaHusl YUCIOBBIX BbIpakeHui. [IpuMenenne npoOei u MpOLEHTOB ISl PeIICHHS

MPUKIIAJHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHON KU3HU

JlelicTBuTenbHble 4Yncna. PanuoHalbHBIE W UpPpAlMOHAIBHBIE 4uCIa. ApU(pMETHUYECKHE
1.2 | omepanmuu C JCHCTBUTENBHBIMH 4YUCHaMHU. [IpuOMmKEHHBIC BBIYMCICHHS, IpPaBHIIA
OKpYTJICHHS], TPUKUIKA U OLICHKA PE3YJIbTaTa BHIUUCICHUI

Crenenb ¢ 1enbiM nokazatenem. CranmaptHas dopma 3amucu JACHCTBUTEIHHOTO YHCIIA.
1.3 Hcnons3oBanne mnoaxonsmend (GOpMbI 3aMuCH JEHCTBUTEIBHBIX YHCEN IS PEIICHHS
MPAKTUYCCKUX 3aaa4 U MMPCACTABIICHUA JaHHBIX

Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBus ¢ apupMeTHIECKUMH KOPHIMU

1.4
HaTypaJlbHOU CTCIICHU
15 CuHyc, KOCUHYC W TaHI'€HC YMCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
' YHCIIOBOrO apryMeHTa
2 VYpaBHEHHs 1 HEpAaBCHCTBA

2.1 | TosknmecTBa v TOXJAECTBEHHBIC MPE0OPA30BAHMS

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE

22 bopMyIs

2.3 | YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo 4 HHTEPBAJIOB

2.4 | Pemenue 1ensix ¥ IpoOHO-pAIlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB

2.5 | Pemenue uppaioHanbHbIX YPaBHEHUN U HEPABEHCTB

2.6 | Pemenue TpUroHOMETPUYECKUX YPABHEHHIA

HpI/IMeHeHI/IC ypaBHCHI/Iﬁ U HCPABCHCTB K PCHICHHUIO MATCMATHYCCKHUX 3ada4 M 3aJa4 U3

2.7
pa3IuyHbIX 00JacTell HayKH U peaibHOM KU3HU

3 OyHKIMH U TpaduKH

3.1 | ®yuknus, cnocoOsl 3ananus GpyHknun. ['paduk pynkuuu. Bzaumuo obpaTtabie GyHKINH

OO6nacte ompenesneHuss U MHOXKECTBO 3HaueHui ¢yHkumu. Hymu gynkuun. IIpomexyrku

32 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIMH

33 CreneHHas ¢GyHKUUS C HaTypaJbHBIM W IleNbIM mNokazaTteneMm. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn

3.4 TpuroHomerpuyeckass OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKUX  (DYHKIIHIA

YHUCJIOBOIO apryMmecHTa

4 Hauama MaTemMaTuuecKkoro aHaimsa




ITocienoBaTenbHOCTH,  CIOCOOBI  3aJaHUS  IOCIENOBATCIbLHOCTEH.  MOHOTOHHEIC

41 HOCIIEI0BATEIbHOCTH
Apudpmernueckass M TeOMETpHuYEcKas  mporpeccud.  beckoHeuHo — yObIBaromias
4o | TeOMETpuHeckas  MpOTpeccHs. CymMa OeckOHEYHO YOBIBamoIIeHl TreOMETpUYECKOi
' nporpeccun. DopMyra CIOKHBIX MPOLEHTOB. Mcnoib30BaHWE NMPOTPECCHUH JUIS PEIICHHS
peanbHBIX 3324 IPUKIIAHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHosxecTBO, onepanuu HaJl MHokecTBaMu. Jluarpammbl Oitniepa — Benna. Ilpumenenue
5.1 | TeopeTHKO-MHOKECTBEHHOTO amllapara Jjisi ONMCAHUS pEaTbHBIX MTPOIIECCOB H SIBICHUH, ITPH
peleHnn 3a1a4 U3 APYTUX yIeOHBIX TPEIMETOB
5.2 | Ompenencnne, Teopema, CISACTBHUE, JOKa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIUKCICHUS
1.1 HarypanbsHblie u nenbie ynucna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET
1.2 | Cremnens Cc panMOHAIBLHBIM TIOKa3aTeseM. CBOWCTBA CTETICHN
1.3 | Jlorapudm uucna. JlecaTuaHbie U HATypaIbHBIE JIOTapU(PMBI
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | TlpeobpazoBaHue BBIpAKEHUN, COACPKAIINX JOTAPHUPMBbI
2.2 | IlpeobGpazoBaHue BRIpaXEHUH, COIEPKAIMMUX CTENIEHU C PallMOHAIBHBIM ITOKa3aTeIeM
2.3 | Ilpumepsl TPUTOHOMETPUYECCKUX HEPABCHCTB
2.4 | Tloka3arenbHble ypaBHEHHUS U HEPABEHCTBA
2.5 | JlorapudmMuueckre ypaBHEHUS M HEPABEHCTBA
26 Cucrembl NMHEWHBIX ypaBHEHHi. Perienue mnpukIagHbIX 3aady C IMOMOIIBIO CHCTEMBbI
' JIMHEHHBIX YpaBHCHUMN
2.7 | CucreMbl ¥ COBOKYITHOCTH PallMOHAIILHBIX YPAaBHEHHUI 1 HEPABEHCTB
58 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 U 3a/1a4
' W3 pa3IUYHbIX 00JacTel HayKH U pealbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oynkuus. [lepuoanueckue ¢pynkumu. [IpoMexyTkn MOHOTOHHOCTH (QYHKIIMU. MaKCUMYMBI
' ¥ MUHUMYMBI pyHKnd. Haubompiiee u HaMeHblee 3HaueHrne (yHKIIMA Ha TPOMEXKYTKE
3.2 | Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpadMKu
3.3 | Iloka3arenbHas u Jorapupmudeckas GyHKIUN, UX CBOMCTBA U rpaduku
3.4 | MHcnonb3oBanue rpagukoB QyHKIUN A pelIeHUs] YpaBHEHUI 1 TUHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB (yHKUMH A7 HUCCIEIOBaHMS IMPOLECCOB M 3aBHUCUMOCTEH,
3.5 | KOTOpbIE BO3HMKAIOT MPU PEHICHUU 3a/ay U3 APYTUX y4EOHBIX TMPEIMETOB U PEabHOM
KUZHU
4 Hayana maTemaTtnueckoro aHaimsa




4.1 | HenpepbiBHbIEC QYHKIH. METO HHTEPBAIOB /s pEILICHHS] HEPABEHCTB

4.2 | IlpousBonHas GyHKIHMH. ['eomeTprueckuii U GU3NUECKUIT CMBICT TPOU3BOTHOM

43 [IpousBoanbie 3nmeMeHTapHBIX (yHKUUH. DOpMynbl HaXOXICHUS MPOU3BOJHONH CYMMBI,
' MIPOU3BEJICHUS M YACTHOTO (PyHKIIMIA

44 [IpumeHeHre MPOU3BOTHON K MCCIIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
' Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUS (DYHKIIMK Ha OTPE3Ke

45 [IppuMeHeHre NPOU3BOJHOM Ul HAXOXKIACHUS HAWIYYIIErO PEIICHWS B IPUKIAIHBIX
' 3a7a4ax, IJIsl OMPEAEIEeHIs] CKOPOCTH IpoLecca, 3aJaHHOTO (OPMYIIOi UK rpaguKOM

4.6 | TlepBooOpa3nas. Tabnuia nepBooOpPa3HBIX

47 Wurerpan, ero reoMmerpuueckuil u (Qusmueckuid cmbicia. BperumcineHue uHTErpaia 1o

dbopmyne Hetotona — Jleitoauiia




MPOBEPSIEMBIE HA EID IIO0 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kona nposepsiemoro
TpedGoBaHUS

HpOBepﬂeMLIe TpeGOBaHI/IH K IIP€AMETHBIM pe3yjJbTaTaM 0CBOCHUS
OCHOBHOM 06pa30BaTeJ’IBHOﬁ nmporpaMmMmasl CpeaHEro oﬁmero 06p830BaHI/Iﬂ

Brnagenne meTtomamMu JIOKa3aTeNbCTB, AITOPUTMAMH PEUICHUS 3a]1ad;
yMeHue (GopMyIupoBaTh M ONEPUPOBATH TMOHATUSIMU: ONpEACICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYITUPOBKH; IPUMEHSATh UX; YMEHHE POPMYIUPOBAThH
o0paTHOE M MPOTUBOMOJIOXKHOE YTBEP)KICHHUE, IPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJB30BaTb MCTOL MaTeMaTHYeCKOU HWHIAYKIUH,
OPOBOAWTE JOKA3aTCIBbHBIC PAaCCYXXACHHUA TIIPpU PCIICHHUMU 3aady,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIbBHOCTDb paCCY)I(IleHI/IfI; YMCHUEC
ONICpUPOBATH MOHATHAMHU: MHOXKCECTBO, ITOAMHOXKECTBO, OIICpallud Hall
MHOXCCTBAMH; YMCHHUC HCIIOJIB30BAaTh TeOpeTHKO-MHO)KCCTBeHHBIfI
arrmapar a1 OIIMCaHus pE€aJIbHBIX IMTPOLECCOB U SIBJICHUN U IIpyU PECIICHHUN
3aja4, B TOM 4YHCIIe W3 JPYTUX Y4eOHBIX MPEeIMETOB; YMEHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb W OINHUCHIBaTh Trpadbl pazIHIHBIMU
croco0aMu; UCTIOB30BaTh rpadbl IPU PEIICHUH 3314

YMeHue onepupoBath NOHSITUAMU: HATypajJbHOE YHCIIO, IEJI0€ YHUCIIO,
CTENEeHb C LIeTbIM IOKa3aTeseM, KOpeHb HaTypaJbHOMN CTEIEHU, CTETICHb
C palUOHaNbHBIM IIOKAa3aTeleM, CTENEeHb C  JeHCTBUTENbHBIM
nokasareiem, JorapudmM 4YHclIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJBHOTO YHCIA, OCTATOK IO MOJIYJIO, pPallOHAIBHOE YHCIIO,
UPpAllMOHANIFHOE  YHWCJIO, MHOXKECTBA  HATYpaJbHbBIX,  LIEJBIX,
palMOHANIbHBIX, JEHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKU JIETMMOCTH, HAUMEHBIINM OOLIUI NenuTeab U HauMeHbIIee
oO11ee KpaTHOe, alropuT™ EBKiIKIa pu pelieHnu 3a/1a4; 3HAKOMCTBO ¢
pPa3IMYHBIMU  TIO3UIMOHHBIMM ~ CHCTEMaMHU  CUMCICHUS; yYMEHHE
BBITIOJTHATH BBIYMCIIEHUE 3HAUYEHUN M MPeoOpa3oBaHUsl BBIPAKEHHUN CO
CTENEHSIMH M Jiorapudmamu, npeoOpa3oBaHus IPOOHO-paAIIMOHATBHBIX
BBIPQKEHUI; YMEHUE OINEpPHpPOBaTh MOHATUSIMHU: MOCIEIOBATEIBHOCTD,
apudmernueckas mporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO YOBbIBaloIlllasi TeoMeTpUYecKass MpPOTrpeccusi; yMEHHe
3a/1aBaTh MOCIEAOBATENIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
dbopMmyn; yMmMeHHE ONepHpoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPsKEHHBIE KOMIUIEKCHBIE YUCIa, MOIYJIb U apPT'YMEHT KOMILIEKCHOTO
yucna, (opMa 3amucH KOMIUIEKCHBIX 4YHcenl (TeoMeTpuyeckas,
TPUTOHOMETpHYECKass U  anreOpandeckas); yMeThb MPOU3BOJIUTH
apudmeTnyecKkue AEUCTBUA C KOMIUIEKCHBIMH YHCIAMH; TMPUBOJUTH
MPUMEPHI UCTIOIb30BAHMS KOMIUIEKCHBIX YUCEI; ONEPUPOBAThH




HNOHATUAMM: Marpuua 2X2 wu  3X3, omnpenenurenb MaTpUllbl,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMenue ONCpUpPOBATh MNOHATHUAMHU: pALMOHAIBHBIC, UPppallMOHAIBHBIC,
MoKa3aTeNbHbIe, CTETIEHHBIE, JOTAPHU(PMHUUECKHE, TPUTOHOMETPHUECKHIE
YpaBHCHHA W HEPABCHCTBA, HX CHCTCMBI, YMCHHC OIICPpHUPOBATH
HOHITUSIMU: TOXKAECTBO, TOXKIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHUE pellaTbh YpPaBHEHHS,
HEPAaBCHCTBA W CHUCTCMbI C IOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMBI C MapaMEeTpoOM; IPHUMCEHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI IJId PCHICHHUA MATCMATHUYCCKUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue onepupoBaTh MNOHATHAMM: (QYHKIUS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTh (PYHKIIMHM, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLMH, HauOOJIbIlee U HAaUMEHbIIIee 3HAYCHUS
(YHKIIMHM Ha TPOMEXYTKE, HeTIpepbIBHAs QYHKIIKS, aCUMITOTHI rpadrka
(GbyHKIMY, TIepBas U BTOpasi Ipou3BoAHAs (DYHKIIMHU, TEOMETPUUYECKUN U
(u3nueckuil CMBICT TPOU3BOAHOM, NEpBOOOpa3Hasi, ONpeAeNEHHBIN
WHTErpai; yMEHHE HaXOAWTh aCHUMMTOTHI rpaduka (yHKIMH; yMEHUE
BBIUMCIIATh [POU3BOJHBIE CYMMBI, IPOU3BEICHUSA, YaCTHOIO U
KOMINO3MLMU (DYHKIMH, HAXOAUTh YpaBHEHHME KacaTeJIbHOM K rpaduky
(GyHKLIMU; yMEHUE HaXOIUTh IPOM3BOJHBIE IEMEHTAPHBIX (DYHKIIMIA;
YMEHHUE HCIOJb30BaTh IPOU3BOJHYIO JJsl HCCIEAOBaHUS (YHKLUH,
HaXOJUTh HauOOJIBIIMNE U HAUMEHbIINE 3HAYEHUs (DPYHKIMH; CTPOUTH
rpauKyu MHOTOYJIEHOB C MCIIOJIb30BaHMEM amiapaTa MaTeMaTH4eCKOTO
aHalu3a; NPUMEHATh IPOU3BOJHYIO JUISI HAXOXIEHHS HaWIydIlIero
peleHusl B MPUKIAJHBIX, B TOM YHUCIIE COLUAIBbHO-3KOHOMUYECKUX U
(bu3nyeckrx 3aadax; HaX0AUTh IJIOLIAIU U 00BEMBI (PUTYD C TOMOLIBIO
UHTErpajia; NpUBOJUTh IPUMEPbl MaTEMaTHUECKOI0 MOJIEIHPOBAHUS C
HOMOILBIO I (depeHnanbHbIX YpaBHEHHH

YMmenue onepupoBarh NOHATHSMH: Tpaduk ¢yHKuuH, oOpaTHas
GyHKIUsA, KOMIO3UIUS (DYyHKUWH, JTUHEHHAs (QYHKIUS, KBaJpaTU4dHAs
byHKIHS, parnoHaIbHas byHKIHS, CTEIEeHHAas byHKIHS,
TPUTOHOMETpHUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHUE
GyHKIMHU, TOKa3aTelbHAss W Jorapupmuueckas (QyHKIHH;, yMEHHE
CTpOUTH TpadUKU H3YYCHHBIX (YHKIIMI, BBIOIHATH MPEOOpa3oBaHUs
rpadukoB GyHKIUH, UCTIOJIB30BATh TPAadUKU AJIS H3yUSHHsI IPOLIECCOB U
3aBUCHUMOCTEH, MPU PElIeHUU 3a71ad U3 JPYruX y4eOHBIX MPEIMETOB H
3a/1a4 U3 peabHOM KU3HU; BRIpaKaTh (GOpMylaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJB30BaTh CBOWCTBA W rpaduku GyHKOWA Ams
pellieHusl ypaBHEHU, HEPABEHCTB U 3ajau ¢ MapamMeTpaMu; H300pakaTh
Ha KOOPJAWHATHOW TUJIOCKOCTH MHOXECTBA pEIICHHH ypaBHEHHIA,
HEPaBEHCTB M UX CHCTEM




YMeHue pematbh TEKCTOBbIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
MIPOILCHTHI, JI0JIM U YacTH, HA JBI)KEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3aJja4ud U3 00JIacTH yIpaBJIeHUs! IUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATH BBHIPAKCHUSA, YPAaBHEHHUS, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yH, MCCIIECNOBATH IOJIYYEHHOE DPEIICHUE U
OIICHUBATh IPABJOINOJ0OHOCTh PE3Y/IbTATOB; YMEHHE MOJEIUPOBATH
peanbHbIE CUTYallMM Ha SI3bIKE MATEMAaTUKH; COCTABIIITH BBIPAXKCHMS,
YpaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl II0 YCIOBHIO 3aJ/1a4H,
UCCIIEOBATh IIOCTPOEHHBIE MOJEIHA C HCIOJB30BAHMEM ammapara
anreOpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHnue onepupoBaTh NOHATUSAMU: CpeHee apupMeTHIecKoe, MeIuaHa,
HauOoJplllee W  HauMEHbIIEe 3HAueHus, pa3max, AUCIIepCHs,
CTaHJAPTHOE OTKJIOHEHHME YHUCIOBOrO Ha0Opa; yMEHHUE H3BIIEKATh,
WHTEPNPETUPOBaTh HMH(OPMAaILNIO, TPEJACTABIEHHYIO B Ta0iuuax, Ha
auarpammax, rpadukax, OTpaXKarol[yl0 CBOMCTBA peallbHbIX MPOIIECCOB
W SBIIEHWM; TMpeACTaBIATh HHPOPMAIMIO C TOMOIIBI0 TabIUI |
JUarpaMM; HMCCIEN0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C
MpUMEHEHHEM TIpa@UyYecKuX METOJ0B U 3JIEKTPOHHBIX CPEJCTB;
rpaU4ecKd HUCCIEA0BaTh COBMECTHbIE HAOMIONEHHUS C IOMOUIBIO
JarpaMM pacCenBaHUs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHSATUAMU: CIYYallHBIA ONBIT W CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIY4alHOTO COOBITUSI; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHHEM TpapUuecKuX METOJOB; NMPUMEHSThH
(opMyIbl CIOXKEHUS U YMHOXXEHUS BEPOSITHOCTEH, (OopMyiTy MOITHOU
BeposATHOCTH, popmyny beprymn, koMmOuHaTOpHBIE PaKTHI U HOPMYIIHI;
OIICHUBATh BEPOSITHOCTU pEAJTbHBIX COOBITUH; YMEHHE OIEPUPOBATH
HNOHSATUSIMM: CJIydailHasi BeJMYWHA, paclpeesieHue BepOsITHOCTEH,
MaTeMaTHYeCKOe OKUJaHHe, NUCIEPCHUs U CTaHIApTHOE OTKIOHEHHE
CllydailHOM BeNWYMHBI, (DYHKIUU pacnpenesieHus ¢ IUIOTHOCTU
PaBHOMEPHOTO, TOKa3aTeIbHOTO W HOPMAaJIbHOIO pacHpelesIeHui;
YMEHHME HCIOJIb30BaTh CBOMCTBA WU3YYEHHBIX paclpeieNeHul Juisd
pellleHus 3a/ay; 3HAaKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIHUX YHCEN,
METOJIbl BBIOOPOYHBIX MCCIENOBAHUMN; YMEHHE MPUBOAUTH MPHUMEPHI
NPOSBIICHUS] 3aKOHA OOJBIIMX YKCENT B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATh MOHIATUSAMHU: COUETaHHE, IePECTaHOBKA,
YHCIIO COYETAaHWW, YUCIIO TMEepecTaHOBOK; OMHOM HblOoTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKThI M PACCYKICHHUS [Tl PELICHUS 3a/1a4;
OIICHUBATh  BEPOATHOCTH  pEANbHBIX  COOBITUH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIET M HHTEPIPETUPOBAThH MOTYYECHHBIN pe3yibTaT

YMeHue onepupoBaTh NOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKHH Yrod,
JBYIPaHHBIN yroJ, TPEXTPAHHBIM YroJs, CKpELIMBAIOIIUECS TNpsMbIE,
NapajuIeIbHOCTh M MEPIEHANKYISIPHOCTD MPSAMBIX U IJIOCKOCTEHN, Yroi




MEXKJy IPSIMBIMH, YrOJ MEXAY NPSAMOW U IIOCKOCTBIO, YIOJl MEKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMU, PACCTOSTHUE MEXK Y IJIOCKOCTSMU; YMEHHE UCIIOIb30BATh IIPU
pelIeHn: 331a4 U3y4eHHbIE (PAKThl U TEOPEMbl INIAHUMETPUH;, YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO0 MHpa; CTPOUTH
MaTE€MaTHYECKHE MOJEIM C IOMOIIBIO I€OMETPUYECKUX ITOHATHU H
BEJIMYMH, PEIIATh CBA3aHHbIE C HUMH IIPAKTHYECKUE 3aa4H
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YMeHne onepupoBaTh MOHATUAMU: IUIOIMAAbL QUTYPHI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, MTPABHIHHBII MHOTOTPaHHUK, CEYEHUE MHOTOTPAHHUKA,
KyO0, Tapaiienenure], Mpu3Ma, Nupamuna, Gurypa M IMOBEPXHOCTH
BpallleHus, TUIUHAD, KOHYC, map, cdepa, miomaas chepsl, MmIonaib
MOBEPXHOCTH MHUPAMUBI, MPHU3MBI, KOHYyca, IWIMHApA, 00BEM KyOa,
MPSIMOYTOJIPHOTO TapalIeNienuIe/ia, TUPaMuIbl, TPU3MbI, [WIHHIPA,
KOHYCa, mapa, pa3BEPTKa MOBEPXHOCTH, CEUSHHsI KOHYCa U IMIIMHApA,
napayielbHbIe OCH WJIM OCHOBAaHHWIO, CEUCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cgepsl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHUE
MHOTOTpaHHUKA, H300pakaTb MHOTOTPAHHUKH, (UTYPHI U TTOBEPXHOCTH
BpAIllEHUS, NX CEYCHUS, B TOM YHCJIE C TOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHUE TIPUMEHSTh CBOMCTBA TEOMETPUIECKUX (PUTYpP, CAMOCTOSITEIHHO
(bopMyITHpOBATh OTPENEICHUS NU3yIaeMbIX (UTYpP, BBIIBUTATh THIIOTE3bI
O CBOMCTBaxX M MpPU3HAKaX reOMETPHUYECKUX (HUTyp, 000CHOBBIBATH MIIH
OTIpOBEpraTh MX; YMEHHE TMPOBOJIUTH KJIAacCHPHUKANUIO (Uryp Imo
pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIMMBIE TOTOJHUTEIbHbIC
MOCTPOCHHUS
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YMeHHne omepupoBaTh MOHATHUSMH: JBIKCHHE B MPOCTPAHCTBE,
napayiebHBIA NEPEHOC, CHMMETPHS Ha IJIOCKOCTU U B TPOCTPAHCTRBE,
MOBOPOT, IpeoOpa3oBaHWe TOM00Us, TOMOOHBIC (UIYPHI;, YMEHHE
pacrio3HaBaTh pPaBHbIC W MMOJOOHBIC (HUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCII0JIb30BaTh I'€OMETPHUECKUE OTHOIICHUS
IpU PEUICHUH 33]a4; HaXOJIUTh TIEOMETPUYECKHUE BEIMYUHBI (IUIMHA,
yroJi, IJIONaab, O0BEM) TpU PEIICHWH 3alad U3 JAPYrHX Y4YeOHBIX
NPEMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIUKCISITH TEOMETPHUCCKHE
BEJIMYMHBI (IUIMHA, YroJl, IUIONIa[ b, O0BEM, IUIONIAh TMOBEPXHOCTH),
UCIIOJIb3YSl M3YYCHHBIC (OPMYJIBI M METOJbI, B TOM YHCJEC: ILIONIA]b
TIOBEPXHOCTHU MTUPAMHUJIBI, IPU3MBI, KOHYCA, [WIMHIPA, TUIOIMAAb chepsl,
00BEM Ky0a, PSAMOYTOJIBHOTO MapauieenuIiesia, THPaMUIbI, PU3MBI,
MWIMHApA, KOHYyca, IIapa; YMEHHE HaxOIWUTh OTHOIIEHHE OO0bEMOB
HOJOOHBIX GuUryp
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YMmenue ONICpUPOBATH MOHATHUAMU: IPAMOYT'OJIbHAS CUCTEMA KOOPANHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAWHATHI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHUCIIO, PA3JIOKCHUC BCKTOpa IIO 6a3Hcy,
CKaJIIPpHOC IIPOU3BCACHUC, BCKTOPHOC IMPOU3ZBCACHUC, YIOoJl MCKIY
BCKTOpaMH; YMCHUC HUCIIOJIL30BATh BCKTOpHBIﬁ n KOOpI[HHaTHLIﬁ METOJ




JUIL  peIleHUs TEOMETPUYECKUX 3a7ad W 3a7ad JAPYruxX Y4eOHBIX
IpeaMETOB
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YMeHue BbIOMpaTh TMOAXOIAIIMKA METOJ JUId pEIIeHUs 3aJauu;
IIOHMMAHHWE 3HAYMMOCTH MATEMATHKH B HW3Y4YCHUM NPUPOJIHBIX U
OOLIECTBEHHBIX IPOLECCOB M  SBJICHMM; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTE€MATHKHM B HCKYCCTBE, YMEHHE IPHUBOJUTH
IpUMEPBl MAaTEMAaTHUYECKUX OTKPBITUA POCCHHCKOM M  MHPOBOM
MaTE€MaTUYECKON HAyKH




HEPEYEHDb 2JIEMEHTOB COJIEPKAHMUS, ITPOBEPSJAEMbBIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT coepKaAHUSA
1 Yucna v BIYMCICHUS
1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 Pammonanbubie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIE ApOOM, TIPOLIEHTEHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 ApupmeTnuecKknii KOpeHb HaTypaJdbHOW crereHu. [leiicTBus ¢ apudmMeTniecKkuMu
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBolicTBa
' CTETeHH
15 CuHyc, KOCMHYC M TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTHIHbIE U HATYypaJIbHBIC JTOTapH(PMBI
JeiicTButenpHble yncia. ApupMeTndyeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YU CIIaMU.
1.7 [TpuOnmxEHHbBIE BBIYUCIIEHUS, TpaBUiIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ybTaTa
BBIUYHUCIICHU T
1.8 [IpeoOpa3oBanme BEIpaKEHUH
1.9 KommuiekcHele uncna
2 VYpaBHEHHs 1 HEPAaBCHCTBA
2.1 ensie 1 npoOHO-paIIMOHATIEHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapU(DMHUIESCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(PMHUIECKHE HEPABEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHULIbI
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHKuuu. I'padux ¢yHkuuu. B3aumHo obOparHble
' ¢byukun. YerHpie u Heu€THbIe GpyHkuuu. [lepuonudeckue QyHKIMN
OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHMH ¢(yHkumu. Hymm ¢yHkuouu.
3.9 [IpoMexxyTkH  3HAKONOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.
' MakcuMymbl ¥ MUHMMYMbl (yHkuuu. HanGonbliee M HauMeHblIee 3HauY€HUE
(GYHKLIMHU Ha TPOMEXYTKE
33 Crenennas GyHKIUS C HATYpalIbHBIM U IIeNIbIM MOKa3zareneM. E€ cBolicTBa U rpaduk.
' CoiicTBa u rpaduk KopHs N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu




3.5

[Toxa3zaTtenpHast u norapudmudeckas GyHKINHU, KX CBONCTBA U rpaduku

Toukum paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CBoiicTBa  (QYHKIHIA,

36 HETPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH
3.8 Apudpmernueckas 1 reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (QYHKINI
[IpumeHeHne NPOM3BOJHONH K HCCIIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 IKCTpeMyMbl. HaxojeHne HanOOJbIIEero W HAMMEHBINEro 3HA4YCHUS (DYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KombunaTopuka
7 I'eomeTpust
7.1 durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKA
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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