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HHOACHUMTEJIBHAS 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iuisl
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIST OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpYeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJn3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIYKLIHUN U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xone uzyuenus yueOHoro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOrO
aHaJln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHWi, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuasl, CHOCOOCTBYIOUIUI
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTH4ECKOT0 aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DYyHKIUU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4ueHusl Ha YpOBHE CpEHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHM U pazaenamu. J[aHHbI yueOHbIN
KypC SBJSIETCS WHTETPATUBHBIM, IMOCKOJIBKY OOBEIUHSET B cede cojepKaHue
HECKOJIbKMX MaTeMaTUYeCKUX TUCHUIUIMH, TAKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jjoruka u ngpyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBaloOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaTroM, y HUX IMOCJIEI0BAaTEIbHO POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTUYECKYI0O MOJENIb PEATbHOW CHUTyallMd, MPUMEHSATHh 3HaHUS,
MOJIyYCHHbIE TPU HM3YYEHHH YYEOHOro Kypca, JJIg PEHIeHUs CaMOCTOATEIbHO
c(opMyIUPOBAHHON MAaTeMaTUYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBEpLIacT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€Osl MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
paloOHaNbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHISCKUE OTMEpaIiy, a TaKKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMAaTUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3aIHS.

JIuaust «YpaBHEHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHHs, MOCKOJIbKY B Ka)XIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimmx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkatrenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuasa IpOUCXOANT AajbHellIIee pa3BUTHE alTOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QPpeKTuBHbIC
MHCTPYMEHTBl JUI1 PEUICHUS MPAKTUYECKHMX M €CTECTBEHHO-HAYUYHBIX 3a7ady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperseTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 337a€T MOCIIE0BATEIBHOCTh U3YUEHUS MaTeprana. M3ydeHue CTeNneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEATbHON MU3HU TECHO CBSI3AHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKUIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUHU HAIlEJIEH Ha Pa3BUTHE YMEHUM U
HAaBBIKOB, ITO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEIMYMHAMH B PA3IMYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCcTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIUH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHM, OMpenensarTh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAann (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAWJTYIlIEe PEIEHUE B IPUKIIAIHBIX, B TOM YHCIIE COLMATIBHO-
HPKOHOMHUYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJin3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronmecs y3HatoT O BbIJAIOIINXCS
pe3ynbTaTtax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa ¥ JIOTHKA)» BKIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTeMAaTHKHU
W TIpeIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3zcIibl
MaTeMaTUKH H e€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
TUCIUTUIMHBL W WX TPWIOKEHUS B efauHoe 1enoe. [lodTomy BakHO maTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMaTUKH W HCIIOJIb30BaTh €T0 JIJIS BBIPAKCHHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKM KaK HayKH CJIeAyeT IIPU3HAThH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUH W CJCAOBAaHHE OIPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIILICHHS.

B yuebHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE NPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHHUS HJTUX MOJENEeH C TOMOIIBI0 armapara aireopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCITONB3YETCs I pelieHus MPUKIaAHBIX 3amad. [Ipu
pEelIeHUN  pealbHbIX  NPAKTUYECKUX  3ajlad  oOydaroluecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TEM yu4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
anamu3a» B 10 kimacce — 136 4acoB (4 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JAPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JenictBuTenbHble yucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BHIYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noAXOsAIEH (OPMBI 3aMUCH JEHCTBUTENBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JlecaTuuHble W HaTypaibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHsl ¢ 1iesibiMu Ko3QpuiueHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIMNX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelieHne NpUKIagHBIX 3aJa4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIICH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6unacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dynkiuu.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUMH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUKA 0OpaTHOU CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazaTenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCAaX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocoenoBaTebHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuUecKas Mnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoLeHTOB. Mcronb30BaHWE TMPOTPeccUM Uil PELIEHUs pealbHbIX 3aaad
IPUKJIAJHOIO XapakKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenrue, reOMeTpUUECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXecTBO, onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOro OOBEKTa, CIIEACTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTo  obOmiectBa  (BBIOOpBI, OMPOCHI W JpPyroe), yMeHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYash 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeannu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC TLIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IUIAHUPOBAHHE IIOCTYIKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUIS pa3BUTHUS IUBUJIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHAX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:



UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOILlecCa, a TakKKE BbIABUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATEIIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHWS II0 XOAY pELICHHs 3a/1ayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXKACHUA C CYXKICHUAMHU APYIHX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMmar BBICTYIUICHHS C YYETOM 3ajaad
NPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTHKEHUS Pe3ysIbTaToOB AESITENbHOCTH, HAaXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pElIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax paOoThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICSd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO, OCCKOHEUHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YWCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JIEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MIPUMEHSTH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUpPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOM,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
penieHus 3a1ay;

CcBOOOIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 JJjid BBIYMCIECHHS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U ONPEAECIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YyHKIMHA, TpapuK QyHKIHUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYyHKUUH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypaJIbHBIM W IIEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I0Ka3aTeJIeM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA sl PEIICHUS
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJIHO OMNEPUPOBATH MOHATHSIMU: apuPMETHUecKas M TeoOMETpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAIBHBIN POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIAJHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPUPOBATH MOHITHSIMH: HETIPEPHIBHBIC (DYHKITUHU, TOUKH Pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
PUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHMsI 3a/1a4;

CBOOOJIHO OIEpPHPOBaATh TMOHATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOMHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

HaJIu3a.
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