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MHNOACHUTEJBHASA 3AIIMCKA

VYyebHblli Kypc «AnreOpa W Hayajga MaTeMaTUYECKOrO aHaIM3ay SBISETCS
OTHUM W3 Hawmbojee 3HAYMMBIX B MPOrpaMMe CpPEIHEro o0Iero oOpa3oBaHUS,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECIEUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (popMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaIOIINXCSd Ha YPOBHE, HEOOX0IUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B paMkax AaHHOTO y4deOHOro Kypca oOydaromiuecs OBJa/IeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIHpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblli Kypc anreOpsl M Havyall MAaTEeMAaTHUYECKOTO aHalIW3a 3aKjajJblBacT
OCHOBY JJI YCIEUIHOTO OBJIAJICHUS 3aKOHaMHM (U3HMKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHIECHUUN Pa3BUTUSI SKOHOMHMKHU U OOILLECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JUIs JalbHEHMIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMsi oBnajgeHue aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAeT
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBATh
YTBEPKJICHUS ¢ TTOMOILIBIO MHIYKUUHA U PACCYXAaTh NEAYKTUBHO, HCIIOJIb30BATh
0000IlIEHHE W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOruw, (opmupyer
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uszyueHus yueOHOro kypca «Anredpa M Hadajga MaTeMaTHUYECKOIrO
aHaJln3a» 00ydYaroluecs MOJIy4aroT HOBBIM ONBIT PEHICHUs NPUKIAIHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH PEAIbHBIX CUTYallUi,
WHTEPHpPETallMd  TOJIYYCHHBIX  pEUIeHUH, 3HAKOMATCA C  IpUMEPAMHU
MaTeMaTUYeCKUX 3aKOHOMEPHOCTE B TMpUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHblil Kypc 00anaeT 3HAYUTENIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBIM peanu3yercs Kak 4epe3 YYeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 creuuuxky ydeOHOM
NEeATEIbHOCTH, TpeOylolmed MNpOoJOJIKUTENbHOM KOHLEHTPAUUUd BHUMAaHUS,
CaMOCTOATEJBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTM 3a IOJYyYEHHBIN
pe3yJIbTar.

B ocnoBe wmeroaumku oOydeHuss anreOpe M HadajlaM MaTeMaTUYeCKOTO
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yweOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEAYIOLIUE COAEPKATEIbHO-METOINYECKHE JIMHNUU: «YHucia
U BhIUKCIECHU», « DyHKIIUU U Tpadukuy, « YpaBHEHUSI U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanusa», «MHOXKecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIepKaTeIbHO-METOIMYECKHE JIMHUM HW3Yy4aloTCd Ha MPOTSDKEHUHM JIBYX JIET
oOyueHHUsI Ha YpOBHE CpEIHEro OO0IIero oO0pa3oBaHMs, €CTECTBEHHO MJOMOJIHSA
JpyT JIpyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH TeMaMH M paszzenaMu. J[aHHBIHI
y4eOHBbI KypC SBIISIETCS HMHTETPATUBHBIM, ITOCKOJIbKY OOBEIUHSIET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMAaTHUYeCKHX JUCUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEeMaTUUYECKUN aHaIN3, TEOpUS MHOMKECTB, MaTeMaTH4yecKas
goruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAAeBalOT BcE Oolee
HMIMPOKUM MATEMaTUYECKUM ammapaToM, Y HUX MOCIEI0BaTEIbHO (POPMUPYETCS U
COBEPILICHCTBYETCS yMEHUE CTPOUTh MATEMAaTHYECKYyI0 MOJCNIb pealbHOU
CUTYalluM, IPUMEHATh 3HAHUS, MTOJYYCHHbIC MPU U3YYEHUHU yueOHOTO Kypca, IS
pellIeHusI CaMOCTOSITENFHO CHOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a/1adu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepsxarenbHO-MeTOAUYEeCKas JIMHUS «Yuciaa W BBIUMCICHUS» 3aBEpIIaeT
dbopMUpOBaHNE HABBHIKOB MCIOJIB30BaHUS ACHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoanus. Ha ypoBHe cpeHero oOiiero
oOpa3zoBaHusi oco0oe BHUMaHHE ynemnsercs (OPMHUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCICHUHM, BKJIIOYAIONIUX B C€0S HMCMOJIB30BAHUE PA3TUUYHBIX
dbopM 3amucH YuCIa, YMEHHE JeJlaTh NPHUKUIKY, BBITOJHATH MPHUOIMKEHHBIC
BBEIYHCIICHUSI, OIICHUBATh UYHCJIOBBIC BBIPAKEHHs, pabOTaTh ¢ MaTeMaTHYECKUMH
KOHCTAHTaMU. 3HAKOMbIe OOYYAIONIMMCS MHOXKECTBA HATypaJIbHBIX, IIENbIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHCEN  JOIMOJHSIOTCA  MHOMKECTBOM
KOMIUJIEKCHBIX 4hcel. B  KakaoM ©3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHbIE €My crenuduueckue 3amadyd M OIepalyu: JIeJCHHE Halemo,
ONEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IIENBIX YHCEN, O0COObIe CBOWCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apu(METUYECKUE OINEpaIli, a TaKxKe
W3BJICUCHHUE KOPHS HATypaJIbHOM CTETEHM Ha MHOXKECTBE KOMILJIEKCHBIX YHCEN.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHCHHUS TSI PEIICHHS Pa3IudHBIX 3a7ad
dbopMupyeTcsi TpeaCcTaBICHHE O €IWHCTBE MaTEeMAaTHKU KakK HAyKd U €€ poiid B
INOCTPOCHUU MOJIETIe peanbHOro MHUpPa, HIMPOKO HCIONb3YIOTCS 0000IIeHHEe U
KOHKpETH3aIusl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajN3yeTcs Ha MPOTSHKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHMs, TMOCKOIbKY B KaKIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMHU  METOAAMH  PEIICHHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPUUECKUX ypAaBHCHHM, HEPAaBEHCTB M CHUCTEM, a Takxke 3ajad,
cofepkammx mapameTpbl. llomydeHHBIE yMEHHS HIMPOKO HUCIOIB3YIOTCS MPHU
UCCIICIOBaHNH (DYHKIIMA C TTOMOIIBIO MMPOW3BOIHOM, TIPU PEUICHUN MPUKIIATHBIX



3a7a4 M 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX M HAUMEHBIINX 3HaYeHUH (PYHKIIHH.
JannHast copepkatenbHas JIMHUS BKIIOYACT B ce0s Takke (hOpMHUpOBaHHE YMEHHIA
BBIMIOJHATH  pacu€Tl 1Mo  ¢opmynam, MnpeoOpa3oBaHHs  palMOHAJIbHBIX,
UPPAIMOHATFHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKEHUH,
COJIEpIKaIINX CTEIeHH M JorapudMbl. braromaps w3ydeHUIO anreOpandecKkoro
MaTepuajga TPOUCXOAWT  JalibHEHIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOYyYaromuxcs, (GOPMUPYIOTCS HAaBBIKH JETYKTUBHBIX
paccyxaeHudd, paboOTBl €  CHUMBOJBHBIMH  (dopMaMu,  MpPeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB. AJjreOpa
npemiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI I PEIICHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]la4, HATJSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToauyeckas JiuHus «DyHKIUM W rpaduku» TECHO
NEeperyieTaeTCs ¢ IPYTMMH JIMHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepraiia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIIUN JJIsl pelleHus 3aJad U3 JPYruxX yueOHBIX
IPEIMETOB U PEAIbHOM JKM3HM TECHO CBA3aHO KaK C MaTeMaTHYECKHM aHaJIN30M,
TaKk W C pEIICHHEeM ypaBHEHHWH W HepaBeHCTB. [Ipu 3ToM OoJbIIOe BHUMaHHE
yaensercs GOpMUPOBAHUIO YMEHHS BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIEIOBATh TMOJy4YEeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. Matepuan 3Tol cofep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
¥ HAaBBIKOB, MO3BOJIIONINX BBIPAKATh 3aBUCUMOCTH MEXKAY BEIMYMHAMH B
paznuyHoi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero uzydenwue
CHOCOOCTBYET pa3BUTHUIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHHS «Hauama maTeMaTHMyecKOTO aHAIHM3a» TO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYT Kak MaTeMaTHMYECKWX, TaK W MPUKIATHBIX 3a1ad,
JOCTYMHBIX OOYYaroIIMMCS, TaK KaK y HHUX TOSBISETCS BO3MOXXHOCTH CTPOHTH
rpa@uky  CIOXHBIX (YHKIHA, ONpEeAeNiaTb HX HauOOJbIINE W HAWMEHbIINE
3HAUCHUS, BBIYUCIITH MUIOMAAUn QUryp ¥ OOBEMBI TeN, HAXOAUTh CKOPOCTU U
yCKOopeHusi TmporeccoB. JlaHHas coaepkaTtenbHash JHHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHSI MAaTeMaTHYeCKUX MOJENel pealbHBIX CHTYyallui,
MO3BOJISICT HAXOJUTh HAWIydIllee pEeNIeHWE B TMPUKIATHBIX, B TOM YHCIIC
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIrO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JOTHYECKOTO H
KPEaTHBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHI paclO3HABATh MPOSIBICHUS
3aKOHOB MaT€MAaTWKH B HayKe, TEXHHKE W HCKyccTBe. OOydarommecs y3HAIOT O



BBIIAIOIIMXCSL pe3yJbTaTaX, IMOJIYYEHHBIX B XOAE pPAa3BUTUS MAaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAs JTUHUS «MHOKECTBA U JIOTMKa» BKJIKOYAET B
ceOs 9JEMEHTbl TEOPUM MHOXKECTB M MaTeMaTH4yecKoil Joruku. TeopeTuxo-
MHO>KECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH
U TpemiaraloT HauboJiee YHUBEPCAJIbHBIA SI3bIK, OOBEIMHSAIOMIMI BCE pa3leibl
MaTEeMaTUKd M €€ MPUWIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHMIUIMHBL M MX MNPUIOKEHUs B eauHoe 1enoe. [loatomy BaxHO ndath
BO3MOXXHOCTh 00y4Yaromiemycsi IOHHMaTb TEOPETUKO-MHOKECTBEHHBIM —SA3BIK
COBPEMEHHOW MaTeMaTUKH U HCIOJIb30BaTh €r0 I BBIPAKCHUSI CBOMX MBICIICH.
JpyruM BaKHBIM MPHU3HAKOM MAaT€MaTUKU KaK HayKd CIEIyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBAaHUI U CIIEJOBaHHE OINpPEACIEHHBIM
OpaBWjiaM  [OCTPOCHUS  JOKAa3aTelbCTB.  3HAKOMCTBO € 3JEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXACHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kypce «Anrebpa u Hayajla MaTEeMaTHUYECKOTO AaHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOEJIMPOBAHUS, KOTOpbIE IPHU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, HCCJIENOBAaHUS JTUX MOJEJIEed C IOMOIIBIO ammapara aireopsl u
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAlMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbII U3 Pa3/ieJI0B MPOrpaMMbl, IOCKOJIBbKY BECh MaTepual
y4e0HOro Kypca IIHPOKO HCHOJIb3YEeTCs AJisl pelleHUs NpUKIagHbIX 3amad. [lpu
pellIeHuH  peajbHBIX  MPAaKTHMYECKUX  3adady  oOydarliuecs  pa3BUBAIOT
HAOI0IaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 00001IaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PpEUICHHs TPUKIAJAHBIX 3a]ad
OpraHu3yeTCs B poLecce U3YyUEHHs BCEX TEM YUeOHOro Kypca «Ainredpa 1 Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenne yueOHOro Kypca «Ainredpa W Hayajga MaTeMaTHYeCKOro
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 gacoB (4 vaca B Hegeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYYEHMUAA
10 KITACC

Yuciia ¥ BHIYUCTCHUSA
Pannonansubie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHeuHble mepuoandeckue podu. [lpumenenue npodelt U MPOLEHTOB s
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JerictBuTenpHble 4ucna. PanmoHanbHblE W UPPALMOHANBHBIE  YHCIIA.
ApudmeTrnueckue  onepanud ¢ JCUCTBUTEIBHBIMH  4HUCIaMd.  Moaynb
JNEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpnOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM nokaszatesneM. buHom HerootoHa. Hcnosb3zoBaHue
NOAXOASIIENH (OPMBI 3aMKUCH JAEUCTBUTENBHBIX YUCEIN JIJI PELIEHUS MPAKTHYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HATYPAJIBHOM CTENIEHU U €r0 CBOICTBA.

Crenesp C panuMOHANBHBIM ITOKa3aTeieM M €€ CBOWCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CpoiictBa jorapudma. JlecsTUUHBIE U HaTypalbHbIE
Jorapu@mel.

Cunyc, KOCHHYC, TAaHT€HC, KOTAHT€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHUA-CIEACTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OcCHOBHBIE METO/BI PEUICHHSI LIETbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB. MHOTOYJIEHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOrodjeHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHOrouineHsl ¢  LEJIbIMU
koapurmentamu. Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAKEHUH, COACPHKAINIUX CTENIEHU U KOPHH.

WppannonansHbie YPaBHEHUSL. OcHOBHBIE METO/IBI peleHus
UppalMOHAIbHBIX YPAaBHECHUM.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUH.

[IpeoOpazoBanue BbIpaKEHUM, COEPIKAIINX JIOTAPUPMBI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. [IpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpu4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEHHBIX YypaBHEHUN. Marpuiua CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenab MATpUIlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUMCIIECHUE €0 3HAYCHHS, TPUMEHEHUE OINPEACIIUTENS s pPEeIIEHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUH. PelieHne MNpUKIAIHBIX 3a4a4 C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWIl. lccienoBaHWe TIOCTPOEHHOW MOJEIU €
MTOMOIIBI0 MATPHI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CUTyallUd C IMTOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJa4 U3 pa3IUYHbIX O0JIacTell HAyKd M peajbHOU
YKU3ZHHU.

DOyHKUUHA U TPAPUKH

Oynkuus, crnocoObl 3amaHus (yHKuuu. B3aumHO o00paTHbIE (GYHKIUH.
Kommnosumms  ¢ynkiuit. 'paduk QyHKIuu. iaemMeHTapHble TpeoOpa3oBaHUsd
rpaguKoB (QyHKIIHIA.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUW (yHkuuu. Hynu QyHknum.
[TpomexxyTku 3HakonocTosiHCcTBA. UETHbIC U Heu€THbIe GyHKIMH. [leproanyeckue
byakuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MakCUMymMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXKYTKE.

Jlunelinas, kBajpaTU4HasT U JPOOHO-TIMHEHHAsA (PYHKUHMH. DJIEMEHTApHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LENbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa UM rpaduKk KOpHS N-OM CTENEeHM Kak (GyHKIUH OOpaTHOU
CTEIEHH C HATYpaJIbHbIM MTOKA3aTEIIEM.

[TokazaTenbHass U jorapudmuueckass (QyHKIMH, UX CBOWCTBA U TpapUKH.
Hcnonb3oBanue rpadukoB PyHKIUHN I pEeLICHNs YPaBHEHUN.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTA B PEAIbHBIX MPOLECCAX U SIBICHUSX.
['paduixu peanbHbBIX 3aBUCUMOCTEH.

Hauaja maTeMaTH4eCKOro aHAJIM3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3ajJaHMs IIOCJICIOBATCIbHOCTEH. MeTton
MaTeMaTU4eCKOn VHTYKIIUH. MoHOTOHHBIE u OTpaHUYECHHbIC
MOCJEeA0BaTEIbHOCTU. VICTOpHUST BOBHHMKHOBEHUSI MAaTEMaTUUYECKOTO aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH reoMEeTpUYeCKOon
MpOrpeccu. JINHENHBIN U SKCIIOHEHIMAIbHBIN pocT. Hucio e. Dopmyiia CIOKHBIX
npoieHToB. Vcmosib30BaHWE TPOTrpecCcUH JJIsi PENIEHUsT pealibHbIX —3ajad
MPUKJIAJHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W uX cBoWcTBa. TOYkM paspeiBa. ACUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpast npousBoaHble PyHKIMU. OnpeaeneHne, TeOMETPUIECKUN U
buznyecKuii CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpouszBopnble  anemeHTapHbIX  ¢QyHKkumid.  [IpousBogHas  cymwbl,
MIPOM3BEICHHUS, YACTHOTO U KOMITO3UIIUHU (PYHKIIUH.

MHoskecTBa H JIOTHKA

MHOXeCTBO, OIepaluy HaJ MHOXECTBAMHM M KX CBOWCTBA. Jlmarpammebl
Olinepa—Benna. I[IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUWH 3a1a4 U3 JPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOIO OOBEKTa, CIIEJCTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIIACC

Yuciaa v BbIYMCICHUS

Harypanbsuble u nensie yucna. [IpuMeHeHre NpU3HAKOB AEIUMOCTH LEIBIX
yuces, HauOosbuil odmuit nenurtens (nanee — HOJl) u HaumeHbliee oOriee
kpatHoe (nanee — HOK), octatkoB o Mofysto, aroputMma EBkina st perieHus
3a/1a4 B LEJIBIX YHUCIIAX.

KommnekcHble uuncna. AnreOpaumdeckas W TPUTOHOMETpUYECKas (HOpPMbI
3aMMCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHE OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHMCENI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu M3 KOMIUIEKCHOTO 4ucia. [IpuMmenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS] (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYIIHOCTh YpPaBHEHHI M HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEl  TPUTOHOMETPUYECKHX  YpaBHEHUH €  [OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpUroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBICE METO/ABI PEIICHUS TOKA3aTeIbHBIX U  JIOrapuPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM M COBOKYMHOCTEW paldOHAIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHneHue  ypaBHEHUM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKHX 3a7a4 M 33Ja4 M3 pa3InyHbIX O00JacTeil HayKu M peanbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUUHA U TPAPUKH

I'padpuk xommoszunmu QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB HAa KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U TpadUKH.

['paduueckue Meroapl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3314 C TapaMETPAMH.

Hcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS MPOIECCOB H
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4ecKOro aHaju3a

[IpumeHeHne MpOU3BOJHON K UCCIIENOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMymbl.  HaxokneHue  HauOodbIIEro M HAaMMEHBIIErO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKLIMHU HA OTPE3KE.

IIpuMeHeHrne NPOM3BOMHOM Il HAXOXKICHHS HAWIy4yllero peleHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPENENICHHs CKOPOCTM M YCKOPEHMs IIpolecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIMH. [IpaBuia HaxoxIeHus TepBOOOPa3HbIX.

WNHurerpan. I'eomerpuueckuit CMBICII VHTETpaIa. Brrunciienne
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[IpumeHeHne uHTErpajsa A HaXOXKJIEHUS IUIOIIA[el MIocKuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuranbHbIX ypaBHEHUH. Marematuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB € MOMOILIBI U depeHInanibHbIX
YpaBHEHUM.



INDIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaIaHCKOr0 BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeTyp TPaKIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUH C UX
GyHKUIUSIMHU ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSIM POCCUNCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HSKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHHWE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOTO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAayKH U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyKICHHUIN, BOCHIPUUMYHUBOCTD
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznyecKkoro BOCIATAHUA:

c(hOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTHYECKHWE 3HAHUS B
HWHTEpecax 3J10pOBOTo U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHALHOW  ACSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP
Oynymelr mpodeccud W pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTHdyeckoMy  oOpa3oBaHUIO U
caMO00Opa30BaHUIO Ha IMPOTHKEHHH BCEH JKW3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KYJNbTYpbl, TOHHUMAHHUE BIMSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHHE NPHUPOAHONW M COLMAIBHON
Cpellbl, 0CO3HaHHUE II00AIBHOTO XapaKTepa dKOJIOTHUECKUX MPoOsieM, OpUEHTAIUS
Ha TPUMEHEHHE MAaTeMaTUYEeCKUX 3HaHUN HJis pelleHus 3ajad B 001acTu
OKpYXalollel Ccpepl, [UIAHWPOBAHUE IIOCTYNIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEICTBUM JJIs1 OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHON  MPAaKTHUKW, TOHUMAaHHE
MaTeMaTUYECKON HayKM Kak c(epbl 4YeIOBEUECKOH MAESITeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH I pa3BUTUS LMBWIM3AIMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKM W MaT€MaTHYECKOW KyJIbTypOM Kak CpEICTBOM IIO3HAHHS MUpa,
TOTOBHOCTb OCYILECTBIIATh ITPOCKTHYKD M HCCIENOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3oBble 1ornueckue aeicTBU:

BBISBJISITh M XapaKTepU30BaATh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYJIHpPOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHMUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpeiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITEILHO JOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUIN
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh CMoCcO0 pemieHuss ydeOHOW 3agayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpAaTh HauOoyiee MOAXOASAIIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBrle uccienoBarejanbcKue AelicTBUS:

UCIIOb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT MO3HAHMS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUHEe,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIIOTE3y, apPTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

IPOBOJIMTh CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 00BbEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOJIOJICHUS, KCCJIEIOBAHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ ungopmanmei:

BBIABJIATH AeUIMTH MHPOPMAINHU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HMH(OPMAIIMIO pPA3NUYHBIX BUIOB U
dbop™m npeacTaBICHUS;

CTPYKTYypHUpOBaTh HMH(OpMAINIO, MPEICTABISATL €€ B pa3nyHbIX (opmax,
WJUTIOCTPUPOBATH TpaUUeCcKH;

OIICHUBATh HaJIEKHOCTh uHdopmaIuu 1o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0wmennue:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX U IIHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUs IO XOAY PELICHUs 3ahadd,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B Xoj€ 0OCYXXJeHHUs 3a7aBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOiemMbl, pelaeMoM 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
pELIEeHUs, COIOCTAaBIATh CBOM CYXIEHHUS C CYXICHUSAMHU IPYTUX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iuyve M CXOJICTBO IMO3MIIMKA, B KOPPEKTHOH (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

[IPELCTABIATh PE3YJIbTATHl PEIICHUS 3a4a4yu, SKCICPUMEHTA, UCCICAOBAHUA,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUuTOpPHUHU.

PerynsiTuBHbBIC yHHBepcaibHbIe y4eOHbIE 1eHCTBUS



Camoopranmsanmus:

COCTaBJISITH IJIaH, AJITCOPUTM PEILICHUs 3a/1auu, BRIOUPATh COCOO pEelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJVIEKT:

BJQJ€Th  HABBIKAMM  IO3HABATENbHON  pediekcud KaKk  OCO3HaHUS
COBEpIIAEMBIX ACHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJECTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca M pe3yiabTaTa pelieHus
MaTeMaTUYECKOHM 3a4a4u;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUIM, OOBACHATH IPUUMHBI
JOCTUKEHUS WA HEJOCTHKEHUS PE3YyJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINUOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MMOHUMATh U MCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYAJTbHON
paboThl TpHM pelleHMH Y4eOHBbIX 3ajad, NPUHUMATh LEJb COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThI, paclpeaciiiaTh
BUIbl pabOT, JOTOBapUBaThCsA, OOCYXIaTh TMPOIECC M Ppe3ylbTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (popmax padboThl (00CykAeHUS, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOKO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMU UYJIEHAMH KOMaH[Ibl, OII€HUBATh
KayecTBO CBOETrO BKJIAJia B OOIIMH MPOIYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenuss B 10 kjacce oOOydYarONIMICS TMOMYYUT CIEIYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTMAEIbHBIM TeMaM paboueil MporpamMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia v BBIYMCICHHUS:

CBOOOJTHO OIEPUPOBATh MOHATUSMU: PAIMOHAIBHOE YHUCIIO0, OECKOHEYHas
nepuoAndeckas JApoOb, TPOIEHTHI, HPPALMOHAIBHOE YHCJIO, MHOXECTBa
paLMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEI, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

IPUMEHSITh JpOOM W TPOLEHTHI JJISI pEHIeHUs NPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIHKEHHBIC BRIYMCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYNCICHUM;



CBOOOZIHO ONEpUPOBATh IIOHATHEM: CTENEHb C LEJNbIM I[IOKa3aTeJeM,
UCIIOJb30BAaTh MOAXOIAILYI0 (POPMY 3aMHCH IEHCTBUTENBHBIX YNCEN AJIs PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOOZHO ONEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HaTypajIbHOU
CTEIICHU;

CcBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTeNIeM;

CBOOO/IHO ONEpUPOBATh MOHATUAMHU: JOrapudM YHcCIa, ACCATUYHBIE MU
HaTypaJIbHbIE JIOrapu(pMBbL;

CBOOOJHO ONEpUPOBATh MOHITUSAMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIJIOBOTO apTyMEHTA;

OIEpUpPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEpaBeHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ WHTEPBAJIOB JUIS pELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOWIEH OT OJHOW INEepEMEHHOMH,
MHOTOWIEH € UelIbIMH KO3(DPUIMEeHTaMu, KOPHH MHOIOYI€Ha, IMPUMEHATH
JIeJICHME MHOIO4YJIEHa Ha MHOTOWIEH € OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO OMNEpUpoBaTh MNOHATUSIMM: CHUCTEMa JIMHEMHBIX YypaBHEHUH,
MAaTpUIla, ONPEAETUTENIb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUM CMBICT,
WCIIOJIb30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 1yl BBIYMCIEHUS €r0 3HAYCHWS,
IPUMEHATh ONPENEIUTENI [UIsl PELICHHUs CHCTEMbl JIMHEMHBIX YpPaBHEHMIA,
MOJEIUPOBATh PEAJIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
MCCIIE0BAaTh IOCTPOEHHBIE MOJENHM C IOMOIIBI0 MAaTpULl U ONPEACIUTEINEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOpPHSAMH MJisi NpeoOpa3zoBaHUs
BBIPAKCHUI;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIMX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBa jgorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

CBOOOZHO ONEpUPOBATh MOHATHUSAMU: HppalMOHAIbHbIC, MOKAa3aTelbHbIE U
Jorapu(pMHuyecKre ypaBHEHHUS, HAXOAUTh UX PELICHHUS C TOMOIIbIO PaBHOCUIIbHBIX
MIEPEXO0/I0B WA OCYILECTBIISA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI JIJIsl TPEOOpa30OBaHMS
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA;

CBOOOZHO OIEpUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHME,
OPUMEHATh  HeoOXoaumble  (GOpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJIETTUPOBATh pEalbHbIE CUTyallud Ha S3bIKe aiureOpbl, COCTaBIATh
BBIPQXEHUS, YpPAaBHEHUS, HEpPaBEHCTBA 110 YCJIOBHUIO 3a/ayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

DYyHKUMU U TPauKu:

cBOOOJHO OMEpPUPOBATH MOHATHAMH: (QYHKIUS, CIOCOOBI 3a1aHus GyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (PyHKUMHA, Tpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS U MHOXECTBO
3HaYeHUH QPYHKUNU, HYIH QYHKIHH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATh TMOHATUAMH: YETHbIE M HEUYETHBIE (YHKLHNH,
NepUOINYECKUe (PYHKIUU, TIPOMEKYTKH MOHOTOHHOCTH (PYHKUHUU, MAKCUMYMBbI U
MUHUMYMbI (PyHKLIMM, HaumOOJbllee M HauMEHbIIee 3HaueHHE (YHKIUM Ha
IIPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh NOHATUAMHU: CTENEHHas QYHKIUS C HATYpPaJIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJlbHBIM M LEJIbIM
nokasaresieM, rpaQuk KOpHS N-oi CTENEHW Kak (PYHKIUU OOpaTHON CTENEHU C
HATypaJbHBIM I10Ka3aTeJEM;

ONEepUpPOBaTh MOHATHUAMU: JIMHEIHHAas, KBaJpaTW4Has M JPOOHO-TUHEHHas
(yHKUHHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPA(UKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHM: IOKa3aTeldbHas W Jorapudpmuyueckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BaTh MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHU;

CBOOOZIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

WCMONB30BaTh Tpaduku (QYHKUIMA I HWCCIEAOBaHUS TMPOIIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peaibHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MaTeMaTH4eCKOro aHAIM3A:

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: apu(PpMETHUYecKas U TreoMeTphuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TEOMETPUIECKasi TIPOTPeCcCHsl, TUHEHHBIN 1
HKCIMOHEHLUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHHUE
O KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUU JUIsl PELICHHs pEeajJbHbIX 337ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OTIEpUPOBATh MOHATUSMU: MOCIEAOBATEIIBHOCTD, CIIOCOOBI 3a/JaHuUs
IIOCJIEN0BATEIbHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOr0 aHajau3a Kak aHaau3a
OECKOHEYHO MaJbIX;

CBOOOZHO OIEpPUPOBATh MOHATUSMU: HEMPEPBIBHbIE (QYHKIHMHU, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

CBOOOJIHO OIEpUPOBaTh MOHATHEM: (YHKIHS, HEMpepbiBHas Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN ISl pEIICHUS 3a]1ay;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIEpBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYMCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJb30BaTh T€OMETPUUECKUA M (PU3MYECKHI CMBICI MPOU3BOIHON AJis
pelLIeHus 3a1ay.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MOHATHUSAMHU: MHOXECTBO, OINEpaluu  HaJ
MHOECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIapar JJisl ONMCAHUS PEAIbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX YYEOHBIX MPEAMETOB;

CBOOOJIHO OIEpPUPOBaTh MOHATUSMU: OINpEACIICHUE, TEOpEMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOr0 00OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPAaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiiacce oOydYaromuiicsi MOJYYHUT CIETYIOLINE
IpPEeIMETHBIE PE3yNbTAaThl MO OTIACIBHBIM T€MaM pabouyeld MporpamMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucua 1 BBIYUCICHNUA:

CBOOOJHO ONEPUPOBATH TOHATHSAMHU: HATypaJlbHOE U LIEJI0E€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEJ, MCIIOJIb30BaTh MPU3HAKU JEIMMOCTH
uenbix yucen, HOJl u HOK naTypasibHBIX 4Mcen sl pelIeHHs 3a]a4, PUMEHSTh
anroput™m EBkinna;

CBOOOZIHO OIEpUpOBaTh IMOHATHEM OCTaTka 10 MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS;

CBOOOJIHO OMNEpPUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMILJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpanuecko u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMNOIHATH apUPMETHUECKUE ONEpalud ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEPUPOBATH MOHATUSAMU: HPPALMOHAJIbHBIC, ITOKA3aTelIbHbIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MUX PEUICHHS C  IOMOIIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATH OTOOpP KOpPHEH TpH pPELIEHUH TPUTOHOMETPHUYECKOTO
YpaBHEHUS,

CBOOOZIHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXxoaumble  (OpMyJibl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOIHO ONEpPHPOBATh MOHATHUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, ITI0KA3aTEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAIbHbIE, VMPPALMOHAJIBHEIE, ITOKA3aTENbHBIE,
gorapupMUYECKHe W  TPUTOHOMETPHUYECKHME YpaBHEHHS M  HEpPABEHCTBA,
COZIeprKallle MOYJIM U ITapaMeTPhl;

OPUMEHATH TpaduyecKue METObI sl PELICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh peallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPDAKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEM C MCHOJb30BAHUEM amnmapara ajireopsl,
UHTEPIIPETUPOBATH ITOJy4YECHHBIN pE3yJIbTar.

DOYyHKUMU U TPaUKu:

CTpOUTh TpaduKd KOMHO3MLIMK (YHKIUM C TOMOILBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TIEOMETPUYECKHE O00pa3bl YpaBHEHHMH U  HEPAaBEHCTB  HA
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJAHO  ONEpPUPOBAaTH MOHATUSIMH: TpPaPUKA  TPUTOHOMETPUUYECKUX
yHKUMi;

NPUMEHATh (YHKUUU i1 MOJEITUPOBAHUS M HCCIEIOBAaHUS PEATbHbIX
IIPOLIECCOB.

Hayajia MaTeMaTH4Y€CKOro aHAJIM3A:

MCII0JIb30BaTh MPOU3BOJIHYIO JJIsl MCClIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HAauOOJbIlIeEe U HAaUMEHbIIee 3HAaUeHUs (QYHKIIMM HENPEPhIBHON Ha
OTpE3KE;

HCIIOJB30BaTh IPOU3BOJAHYIO JUISI HAXOXKIACHHsS HAWIYYIIETO PEIICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLHAIBHO-DKOHOMMYECKHMX, 3ajayax, Ui
ONpEENeHUs] CKOPOCTH U YCKOPEHHUsS TMpoliecca, 3aJaHHOro QopMyson Huiu

rpadukoM;



CBOOOJHO ONEpUpPOBaTh TMOHATHAMM: TEepBOOOpa3Hasi, OINpeaeTEHHBIN
UHTETpall, HAXOJUTh NEepBOOOpa3HBIC JJIEMEHTAPHBIX (DYHKUUNA U BBIYUCIATH
uHTerpan no popmyne Hototona-JleliOnua;

HaXOAMTh IJIOMAAN MIOCKUX (UTYP U 0OBEMBI TENl ¢ TOMOIIBIO MHTETpaa;

UMETh MPEACTaBICHHE O MaTeMaTHMYeCKOM MOJCIUPOBAHUM Ha TpUMEpe
cocTaBiieHUs U PepeHINaTbHBIX YPaBHEHHUIA;

pelath MPUKIaJAHbIE 3a7a4id, B TOM YHCJIE COLUATBHO-d)KOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrporbubie | HpaxTiieckue o0pa3oBaTejIbHbIE
padoTbI padoThbI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PaninonansHble ypaBHEHUS U o4 1
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
YpaBHEHHI
5 Oyukuuu U rpaduxu. CreneHHast QyHKIUSA C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas GyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpruyeckue BoIpaXeHUs U 29 1
YpaBHEHUS
ITocnenoBarenbHOCTH U IPOTPECCUH 10
HenpepsiBabie pynkiun. [IponsBoHas 20
9 [ToBTOpEeHme, 0000IIeHNHEe, CUCTEMATHU3AIIHS 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMmMbl Bcero Koutpoapurie | Tpakruieckue o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanue GpyHKIUH ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 MHTETpaI 12 1
3 I'paduiku TpUroHOMETPUIECKHUX (PYHKIIUH. 1 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppatnmonanbsHble, MOKa3aTeabHbIE U o4 1
norapuMUYECKHe HEPABCHCTBA
) KomruiekcHbie uncna 10 1
6 HarypainbHble u 1ienbie uncna 10
CuHcTeMBbl paliOHATBHBIX, UPPAITUOHATTLHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHHI
8 3aza4yu ¢ napaMmeTpaMu 16 1
9 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 16 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kontpoaensie | Ipaktiieckue fll3y'leHHﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThI pecypest
1 [[MHOXeCTBO, Ollepaliuy HaJl MHOYKECTBAMHU 1
1 UX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpruMmeHeHue TeoOpeTUKO-MHOKECTBEHHOTO 1
arnapara Jjis peueHus 3ajaaqd
Parnmonaneabie unciia. OOBIKHOBEHHBIC U
4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHBIE TIEPUOIUYECKUE IPOOH
Parmmmonansabie unciia. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
5 [Tpumenenue npoOeit U MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3324
F [Ipumenenue npoOeit ¥ NPOIIEHTOB IS 1
pEIICHUS IPUKIAIHBIX 3371249
8 JewcTBuTenpHbIe yncna. ParinonaibHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTndeckue onepauu ¢ 1
JIEUCTBUTEIIEHBIMH YHCIIAMHU
10 Mopnynb TeHCTBUTEIBHOIO YHCIIA U €TI0 1

CBOMCTBA




11

[TpubnkE€HHbBIE BHIYUCIICHUS, TPaBUIa
OKpPYTJICHUS, TPUKUIKA U OIICHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PELICHHUS LIETIBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHHH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenue MHOTO4JIEHAa HA MHOTOWIEH C
ocratkoM. Teopema besy

16

MHorousneHs! ¢ HeTbIMUA K03 PHUIIHeHTaMU.
Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUI

18

Pemenne cucreM JTMHENHBIX YpaBHEHUN

19

Marpuiia CuCTEMbI TUHEHHBIX YPaBHEHUIA.
Onpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIYMCIICHHUE €r0 3HAYEHUS

20

Ornpenenurens MaTpUIbI 2X2, €ro
F€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens s peneHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

Penienne npukiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtponbHas pabota: "PanmonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6partubie pynkimn. Kommnosums

byHKIUH

26

I'paduk Qynkuuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpa@uKoB GyHKIUN

27

OO6nacth ornpeAesieHus] © MHOKECTBO
3HaueHud pyHkuuu. Hynu ynkuumu.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonb1iee n HauMeHblIIee 3HAYCHNE
(GYHKLINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTU4IHas U IPOOHO-
nuHeHas GyHKIuN

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
NOCTpOeHHE rPahUKOB ITUX (PYHKIIUN

32

DJIeMEHTapHOE UCCIIEJOBAaHUE U
ocTpoeHne rpaduKoB ATUX HYHKIIHHA

33

CrterneHs ¢ IeIbIM IToKa3aTeeM. bruaomM




Hrrotona

CreneHs ¢ LICJIBIM II0Ka3aTesieM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 [eJIBIM IMoKa3aTeiieM. E€ cBolicTBa 1
rpaguk

36 KonTtponsnas padota: "Crenennas
¢bynkuus. E€ cBoiicta u rpaduk"

37 ApudmeTndeckuii KopeHb HaTypallbHON
CTEIIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HATYPAITBHOM
CTEIEHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTEIEHU U KOPHU

40 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
Wppaunonansublie ypaBHeHHs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
YPaBHEHUM
HppauroHnaneHble ypaBHEHUS. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YpaBHEHUI
Wppannonansubie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
YPaBHEHU

45 PaBHOCHIIBHBIE TIEPEXOBI B PEILIEHUN




UPPALMOHATILHBIX YPaBHEHUN

PaBHOCWIIBHBIE IIEPEXO0/IBI B PELLICHUN

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE [TEPEXO0/IBI B PEILIEHUN
UppaLMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEX0/IbI B PEIIEHUN
UPPALMOHATILHBIX YPABHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0if CTeNeHH

49 KaK (DyHKIIMU OOpaTHOM CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa 1 rpauK KOpHs N-0H cTeneHu

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbnas pabora: "CsolicTBa u rpadux

51 KOpHsI N-0i1 ctenenu. MppanroHaibHble
ypaBHEHMS"

59 CreneHs ¢ palluOHAIBHBIM I10KA3aTENEM U
€€ CBOICTBA

53 CreneHs ¢ palluOHAIBHBIM I10KA3aTENEM U
€€ CBOICTBA

54 Crenenb ¢ palliOHAIBHBIM ITOKa3aTeNeM U
€€ CBOICTBA

55 [Toxa3zaTtenbHast GyHKLHUS, €€ CBOWCTBA U
rpaduk

56 Hcnonps3oBanue rpaduka GyHKIUHT IS
pelIeHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIUH 115

peleHns ypaBHeHUH




IToxazaTennHBIE YpaBHCHHUA. OcHoBHEIE

58 METO/Ibl PEIICHUS ITOKA3aTEIhHBIX 1
YpaBHEHUI
[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHeHUsI. OCHOBHBIE

60 METO/IbI pEHICHUS TOKA3aTEeNbHBIX 1
YpaBHEHUI

61 KonTtponpsHas padota: "[loka3arenbHast 1
¢bynkuus. [lokazaTenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jnorapudpma 1

63 Jlorapudwm uncna. CoiicTBa jgorapudpma 1

64 Jlorapudwm uncna. CBoiicTBa orapudma 1

65 JlecaTuuHble U HaTypalibHbIE JIOTapU(pMbI 1

66 JlecaTuvHbIE U HaTypalbHBIC JIOTAPUPMBI 1

67 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1
Jorapupmbl

68 [IpeobpazoBanHue BEIpaXKEHUH, COAECPIKAIIIX 1
aorapupmbl

69 [IpeobpazoBanHue BEIpaKEHUH, COAECPIKAIIIX 1
Jorapumbl

70 Jlorapugmuueckas GyHKIMs, €€ CBOICTBA U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUN IS 1

peleHns ypaBHeHUH




Hcnonp3oBanue rpaduka GyHKINAN IS

73
peleHNs ypaBHEHUH
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/bI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEX0/1BI B PEIIEHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE [TEPEXO/IBI B PEILICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 Konrtponsnas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpyKHOCTb,

84 OIpeEIEHNE TPUTOHOMETPUYECKUX

(GYHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckasi OKpyKHOCTb,

85 onpeelIeHUE TPUTOHOMETPHIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

9 [IpeoOpa3oBaHme TPUTOHOMETPUUYECKUX 1
BBIPAYKCHU I

01 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKCHU I

92 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPKEHUI

03 [IpeoOpa3oBaHme TPUTOHOMETPUYECKUX 1
BBIPAYKCHU I

94 Pemennie TpMroHOMETPUUYECKUX YPABHEHUI 1

95 Pemennie TpMroHOMETPUUYECKUX YPAaBHEHUIN 1

96 Pemrenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

97 Pemennie TpMroHOMETPUUYECKUX YPaBHEHUIN 1

98 Pemrenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

99 Pemennie TpUroHOMETpUUYECKUX YPaBHEHUI 1

100 Pemnrenne TpuroHoMeTpUYECKUX ypaBHEHHN 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BEIPAXKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 33/1aHUS 1

rocjienoBareiibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUKU

MOHOTOHHEIE U OI'PaHUYCHHBIC

103 nocineaoBarenbHOCTH. McTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpuyeckas nmporpeccust

106 beckoneuHo yObIBaromas reoMeTpuyecKas
nporpeccust

107 CymMma GecKOHEYHO yObIBaOLIEH
FEeOMETPUUECKOHN MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. opmyJia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIIOHEHIMAJIBbHBIA POCT
Yucno e. Dopmyra CIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHuE MPOrpeCCUU TSl PELICHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrpomnbHas padora:
"ITocnenoBarenbHOCTH U Mporpeccun”

112 HenpepriBHbIE QYHKIIMHN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB
byHKIMH

114 CaotlicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaotlicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto1 HHTEpBAJIOB ISl PELLIEHUS

HEPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs pCIICHUA

117
HEPaBEHCTB
118 MeTo MHTEPBAJIOB 11 pEICHUS
HEPaBEHCTB
119 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
120 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
byHKIMH 15 perenust 3a1a4
121 [lepBas u BTOpas mpou3BoHbIC HYHKIIUU
122 Ornpenenenne, reoMeTpUIEeCKUI CMBICI
MIPOU3BOTHOM
123 Omnpenenenue, GU3NIECKHUI CMBICIT
MIPOU3BOHOMN
124 YpaBHeHHEe KacaTelbHOI K rpaguKy
byHKIIUN
125 VYpaBHeHME KacaTelbHOI K rpaguKy
byHKIUN
126 [Tpou3BoiHBIE 37I€MEHTAPHBIX (PYHKINI
127 IIpou3BoaHEIE 2IEMEHTAPHEIX KIUH
VH
128 [Tpon3BoiHas CyMMBI, IPOU3BEACHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHA
129 [Tpou3BoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA
130 [Tpou3BoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH
OHTpOJIbHAs paboTa: OU3BO/IHAS
131 K 0 "IT "
132 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AITHS




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHIE, CUCTEMATH3AIHS 1
3HaHui: "Oyukiun"
134 WroroBast koHTposbHAs paboTta 1
135 HroroBast KOHTpoJIbHAS paboTa 1
136 [ToBTOpenue, 06001IEHIE, CUCTEMATH3AIHS 1
3HAHUH
OBILIEE KOJIMYECTBO YHACOB I10 136 10

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KouTtpoJbHbie

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

[IpumeneHnne npon3BOAHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnue npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne mpou3BOAHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaANMMCHBIICTO 3HAYCHUA HCHpCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOoJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMM Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEMPEPHIBHOM
GbyHKINU Ha OTpE3Ke

12

Haxoxnenue HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHHS HAWITYUIIEer0 PEIIEHUS B
MPUKJIAHBIX 3a]ja4ax

14

[TpumeneHnne npou3BOAHOM ISt
HAXOXJCHUS HAWJTYYILIETrO PEIICHHS B
MPUKJIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aJanHoro Gpopmynon umm
rpadukomM

16

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHHUS
mpoliecca, 3aJaHHOT0 PopMyYIION HITn
rpadukomM




17

Kommosumus ¢hyHkimit

18 Kommosumus dhyHkimit

19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha
KOOpJAMHATHOMU INIOCKOCTH

29 Kontponbnas pabora: "HcciaenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpazHas, OCHOBHOE CBOICTBO
MepBOOOPaA3HBIX

24 [TepBooOpazubie 371eMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaXOXA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuiia Hax0X/1€HUS IEPBOOOPAZHBIX

26 Wurerpai. ['eomeTpuyeckuii CMbICI
UHTerpaia

97 Brruncnenue onpenenéHHoro HHTErpana
o gopmyne HeroTona-JleiiOnuma

08 Brruucnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

29 [IpumeneHnue uHTErpasa A1 HAX 0K IACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [IpumeneHnue UHTErpasa A1 HAX 0K ACHUS
00BbEMOB IreOMETPUYECKHX TeT

31 [Tpumeps perennii nuddepeHmanbHbIX

YpaBHEHHI




[Tpumeps! perenunit auddepeHnnanbHbIX

32 .
ypaBHEHUI
MaremMaTHuecKkoe MOJIeIMPOBAHUE

33 pEATBHBIX TPOIECCOB C TTIOMOIIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 Kontponbnas padora: "IlepBooOpaznas u
uHrerpan”

35 Tpuronomerpuieckne QyHKIINA, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue QyHKIMH, UX
CBOWCTBA U IrpapuKu

38 Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKOU OKPY)KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpaBEHCTB

45 Pemenue TpuroHomMeTpuIecKux
HEpPaBEHCTB

46 Pemenue TpuronomMeTpuyecKux
HEPaBEHCTB

47 Pemenue TpuronomMeTpuyecKux
HEPaBEHCTB
Konrtponsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHHUS
II0Ka3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHHUS
MIOKa3aTeIbHbIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

57
UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLIEHUS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue MeTo bl pelieHus
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTOIbI peIIeHUs
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue MeTo bl pelieHus
II0KA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peleHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peIIeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTO bl peleHus
Jorapu(MUIECKUX HEPABEHCTB
57 I'paduueckue MeTOIbI pelIeHus
norapu(pMUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
YpaBHEHHI
I'paduueckue METOIBI peIICHHS
69 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX

YpaBHEHHI




70

I'padmyeckue MeToIbI pelieHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEpPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB

72

Kontposnbnas pabdora: "HMppanmoHaabHbIe,
MoKasareabHbIe U Jorapudmuueckue
HepaBeHCTBa"

73

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMIUICKCHOT'O YHCIIa

74

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

81

HpI/IMCHCHHC KOMIIJICKCHBIX YUCCIT JTJIA




penreHus GU3NIECKUX U FT€OMETPHUIECKHUX
3a1a4y

Kontposnbnas padora: "KoMriekcHbie

82 "
qrcia

83 HatypanbHble 1 11enb1e uncia

84 Harypanbnble u 1iebie uncna

g5 [TpuMmeHeHrne MPU3HAKOB JIETUMOCTH
LEJbIX YUCEIl

36 [IpumeHeHne npu3HaKoB IETUMOCTH
LEJbIX YUCEIl

87 [IpumeHneHue npu3HaKoOB IETUMOCTH
uensix yucen: HOJl u HOK

a8 [TpuMeHeHHE MPU3HAKOB JICTTMMOCTH
menbix yncen: HOJ u HOK

89 [IpumeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO

9 [IpumeHeHne NpU3HaKOB IETUMOCTH
IIEJTBIX YUCEIT: OCTATKH 110 MOIYJTIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LEeNbIX Yhcen: anroput™ EBknmna s
pelIeHUs 3a/1a4 B IIEJIBIX YHCIaxX
Kontponrsnas padora: "Teopust nienbix

92
yucen"
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIeAICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM PallMOHAJIbHBIX YPaBHECHU I

OcHOBHBIE METO/IbI PELIECHUS CUCTEM U
96 COBOKYITHOCTEH UppaliOHAIbHBIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PEUICHUS CUCTEM U
97 COBOKYIHOCTEM MOKA3aTEeIbHBIX
yYpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
yYpaBHEHUI

OCHOBHBIE METO/IBI PEUICHUS CUCTEM H
99 COBOKYITHOCTEH JIOTapH(PMHIECKIX
YpaBHEHHI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCKUx
YpaBHEHHI

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3

101 pa3NUYHbIX 00JIaCTel HayKH U peabHOM
JKU3HU, UHTEPIIPETALUs II0JY4EHHBIX
pe3yJIbTaToB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 Pa3IMYHbIX 00IacTel HayKu U pealbHON
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3ynbTaToB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 Pa3IUYHBIX 00JIacTel HAyKU U pealbHON
KU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
Kontposbnas padota: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JIOrapu(hMUIECKUX
ypaBHeHU"

105 PanmonansHble ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBeHCTBA C
napameTpamu

107 PanyoHaneHbIE CHCTEMBI C TApaMETPAMHU

108 UppatnmonansHble ypaBHEHHUSI,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanmoHaibHbIEe CHCTEMBI €
napameTpamMu

110 IToka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111 IlokazarenapHbIE CUCTEMBI C TapaMETPaMU

112 Jlorapudmuueckre ypaBHEHHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmmuueckue CUCTEMBI ¢
napameTpaMu

114 Tpuronomerpuveckne ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuveckne HEpaBEHCTBA C

napameTpaMu




116

TpuroHomeTpru4YeCKuE CUCTEMBI C
napameTpaMu

117

[Toctpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIETIEH pealbHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMmu

118

[ToctpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYALUH C IIOMOIIbIO CUCTEM YPABHEHUI
C mapaMeTpamu

119

[TocTpoenue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO0 CUCTEM YPaBHEHHIA
C mapaMeTpamu

120

KonTponbhas pabora: "3agauu c
napameTpamu”

121

[ToBTOpenue, 06001IEHNE,
cucTeMaru3auus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, 06061IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHenus"

123

[ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alnus 3HaHui: ""Y paBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 0600MIEHNE,
cucremaru3anus 3Hanui: "HepaBencrsa"

125

[ToBTOpeHue, 060061IeHNE,
cuctemaTtu3anus 3HaHui: "HepaBencraa"

126

[ToBTOpenue, 0600mEeHNE,




cucrtemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHuE, 06001IEHNE,

127 cucteMaTtu3anus 3HaHui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061eHNE,

128 cucrtemaTtusanus 3HaHui: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001meHNE,

129 cucrtematusanus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001mEeHNuE,

130 cUcTeMaTtu3anus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 06001mEeHNuE, 1
cucreMaTtu3anus 3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkiun"

133 [ToBTOpenue, 06001IEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkun"

134 Hroroas koHTposIbHAsS paboTa

135 HtoroBast KOHTpoJsibHas paboTta 1 1

136 [ToBTOpenue, o600mIECHNHE, 1
CHCTEMATH3alHs 3HAHUI

OBHIEE KOJIMYECTBO HACOB I1O 136 10

[TPOI'PAMME







YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Maremarnka: aJireOpa ¥ Hadaja MaTeMaTHIECKOTO aHAIN3a, TCOMETPHSL.
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«3marensctBO «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

MU D®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
Karamor IIOK https://educont.ru/
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