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INOACHUTEJIBHASA 3AIINCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C IpYroil CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas (OpMyJIUpyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJIbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOILIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKACHUSI C MOMOILBIO MHAYKIMM U pacCy’kAaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalln3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 33]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00ianaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOIIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJIHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeSTEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykrype yweOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIM3a» BbIIEJIEHBI CIEIYIOIIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «YHucna
U BBIUUCIIEHU», «DyHKINU U rpadukn», «YpaBHEHUs U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJIep’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEaTbHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYECOHOTO Kypca, IS
peIIeHusI CAaMOCTOSITENTFHO CHOPMYITMPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TakKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTETEHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNuHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIJICH PEaNbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IlporpaMMbl MpeayCMOTPEHO peIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbTaTe OOydYaroliyecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMoOHaIbHBIX, HPPAIMOHAIBHBIX, TOKA3aTCIBHBIX, JIOTAPUPMHUUCCKHX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKxke 3ajad,
cofepKammx mapameTpol. llodydeHHBIE yMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJICHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (PYHKIUU.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMyiaMm, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UPpALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKXKe BbIPAKECHUM,
COJEpKaINX CTENEeHU U JorapudMmbl. braromaps W3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXcsa, (OPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyXlieHuid, paboTbl C  CHMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(P@GEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckas JuHUS «DyHKIMM U TpaduKU» TECHO
NEeperuieTaeTcs C APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3ajad U3 APYruxX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosibllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYECHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduyeckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX O00YyYalolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)karenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaKT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydaroleMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIECHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUSA, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aireOpbl H
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAIMH TOJYyUYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadamna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOIICHTHI,
OceckoHeUHbIe Tnepuoanueckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmMernueckre  omepanuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenasiM nokazareneM. buHom HerooroHna. Hcnons3oBanue
noAXOsAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €r0 CBOMCTBA.

CreneHb ¢ palnMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIMX CTCIICHU M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHEBIE METOJIbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKux ypaBHEHUN.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENEITUTENs ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PelleHne NpUKIAaIHBIX 3a4a4 C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazIMyHbIX O0JIacTe HAyKu M peaibHON
KU3HU.

DOyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIUM. B3aumMHO 0OpaTHble (YHKIMH.
Kommnosummst pynkiuii. I'paduk  yHkium. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEAIBHBIX MPOLECCAX M SBJICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETPHUYECKON
MIPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTpeccUuu Uil PELIEHUs pealbHbIX —3aaady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOMCTB HENPEPBIBHBIX
GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbix  ¢yHkmuil.  I[IpoumsBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpiui oOuui aenurens (namee — HOJl) m namMeHbliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3aJad U 3a/ad U3 pa3Iu4HbIX Oo0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs YpaBHEHHU W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady W3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJIION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLeIyp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HECHHBIC TUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenpbl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKd KakK cQepbl 4YeOBEUECKOM JIesATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUM, YCTaHABIMBATh CYIECTBEHHBIN MpU3HAK KiaccU(UKaIuy,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIMpoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIFOUEHUI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOM 3anaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00beKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOKHOE pPa3BUTHE IIpollecca, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIIAT A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOATEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKTAaE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXIEHUA C CYXKICHHUSIMHU APYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOpHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHuUs ¢
YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYaTbHON
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNmoBbIX ¢opmax paboThl (00CykaeHMsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: pAIOHAIBHOE YHCIO0, OECKOHEUHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPALOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

IPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOANTYI0 (POPMY 3alKCH JEHCTBUTENBHBIX YUCEI JIJIsl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJI0BOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OIEpUpPOBaTh IMOHATHUSAMHU: MHOT'OWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MATPUL] U OIPEACIUTENEN,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAJIBHBIM ITOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIK OCYLIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIHS, CIIOCOOBI 3a1aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3ULMUSA (QyHKUMWA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYJIH QYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHWHAas, KBajJpaTUUHas U APOOHO-IMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTApPHOE MCCIIEA0BAHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATh TMOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA i1 MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PEalbHON
KU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y BEINYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHajln3a KaK aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINUK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIIMMN ISl pEIICHUS 33/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMH, KacaTelabHas K rpaduky QyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (DYyHKIUH, 3HATH IPOU3BOIHBIC IIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3MUECKHII CMBICT MPOU3BOJHOW AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 3a/]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CcBOOOJHO OMEpHpPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOydYarouuiics TMOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTHAEIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHbIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU J1ETUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen 1Sl pelieHus 3a1ad, NPUMEHSTh
anroput™m EBkinia;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE UYWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OTEPUPOBATH TMOHATHUSIMH: HPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJIT  PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAMOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh TOHATHSAMHU: TpPapUKA TPUTOHOMETPUUECKUX
bynKmii;

NPUMEHSITh (GYHKIUMU JI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAaUOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIY4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmylion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMHA M BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJACITUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJCcTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3}IeJ10B H
TEMIIPpOrpaMMbI

KoaudecTBouacos

Bcero KoHTposbHbIepadoThI

IMpakTnyecknepadoTbl

DJIEeKTPOHHbIE

(uudposrbie)
o0pa3oBaTe/IbHbIEpPeCypChl

MHO0€eCcTBO 1eHCTBUTEIBHBIX
yucen. MHOro4seHsl.
PanmonansHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUU

24 1

Oynkuuu u rpapuku. CreneHHas
(YHKIHUS C IIETBIM ITOKa3aTesieM

12 1

Apudmerndeckuii KopeHb N-0it
CTETIeHH.
HppanmonanbHbleypaBHEHUS

[Toka3zarenbHasgQyHKIMS.
[Toka3zarenbHbICYpaBHEHUS

15 1

10 1

JlorapudmuueckasaPyHkuus.
JlorapugmuueckueypaBHEHUS

18 1

TpUroHOMETPUYECKUEBBIPAKEHUS
Y ypaBHEHUS

[MocnenoBarenbHOCTH 1
HpOrpeccuu

22 1

10 1

HenpepriBableyHKIINN.
IIpounsBoaHas

20 1

[ToBTOpenwue, 0600IIEHNE,
CHUCTEMaTU3alsI3HaH I




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

N HamMeHoBaHNepa31EnoB 1 KoanuecrBouacon DJIeKTPOHHBIE
n/m TEMNIPOrpaMMbl Bcero KonTtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mpposnic)
o0pa3oBaTe/IbHbIEpecypChl
1 UccnenoBanue q)yHKI_II/IfI c 29 1
MOMOIIBIO TPOM3BOTHON
2 ITepBooOpasHast 1 HHTETpa 12 1
['paduku TpUTOHOMETPHUUECKUX
3 ¢ynkuuii. Tpuronomerpuyeckue 14 1
HEPaBEHCTBA
Hppanuonanbusle,
4 NOKa3aTeNbHbIE U 24 1
norapuMuUecKre HEpaBeHCTBA
5 KommnekcHbieuucna 10
6 HarypanbHble U mepieuuciia 10
CucteMbl palliOHAJIbHBIX,
7 UppaIMOHATEHBIX 12 L
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHM
8 3ara4yM ¢ napaMeTpamu 16 1
9 [ToBTOpEHHE, O606III€Hj/Ie, 16 9
cucTeMaTH3alusI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauyectBouacos
Jarau3zy DuiekTpoHHbIeNIUPPOBLIEOOPA30BA
n  Temaypoka Bce Kontpoabnbie IIpakTHyecku
YyeHHusl TeJIbHbIEPeCYpPChl
/ ero  padoThI epadoThI
n
1 MHOXeCTBO, OIepaIuy Haj 1
MHOKECTBAMHU U UX CBOMCTBA
2 HuarpammbiDitiepa-Benna 1
[IpumMeHeHne TeopEeTHKO-
3 MHOKECTBEHHOTO ammapara Jijis 1
pEIICHUS 3a/1a4
PanmonansHbIe KA.
4 OOBIKHOBEHHBIE U JECSITUYHBIC 1
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH
PanumonansHble yncna.
5 OOBIKHOBEHHBIE U JECSITUYHBIC 1
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE
MEPUOANYECKHE TPOOH
6 [Tpumenenue apobeii U MPOIIEHTOB 1
JUTSL PEIICHUST TTPUKIIATHBIX 3314
5 [Tpumenenue apoGeii u NPOIIEHTOB 1
JUTSL PEIICHUST TTPUKIIATHBIX 33124
8 JleficTBUTENIbHBIEC YHCIIA. 1
PanmonanbHble u




HppaquoOHaJIbHBIC YHUClIa

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

10

11

12

Moaynb AEHCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

[TpubmmkEHHbBIE BHIYUCICHUS,
IpaBujIa OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YJIbTAaTa BBIYUCICHUI
OCHOBHBIE METO/IbI pELICHUS
LENbIX U APOOHO-PALMOHATBHBIX
YPaBHEHU U HEPABEHCTB

13

OCHOBHBIC MCTOBI pCHICHUA
OCIbIX U HpO6HO-paHI/IOHaJII>HI>IX
ypaBHeHI/Iﬁ H HCPABCHCTB

14

15

16

17

OCHOBHBIE METO/IbI pEIICHUS
HEJBIX U APOOHO-pAIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB
MHorouJjieHbI OT OJJHOM
nepeMeHHoiu. Jlenenue
MHOT'O4JICcHA Ha MHOTOYJICH C
ocratkoM. Teopemabesy

MHOro4IeHb! C LEeNbIMUA
koddunmentamu. Teopema Buera
PemiennecncreMIIMHEHBIXYpaBHE
HUM

18

19

PemennecucreMamHeHbIXypaBHE
HHUH

Marpuna cucteMsl JIMHENHBIX




ypaBHeHUM. OnpenenuTesb
MaTpHULbI 2%X2, ero
r€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYCHUS

20

21

22

Onpenenuresib MaTPUILBI 2X2, €10
r€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHHS

[IpumeHeHue onpenenuTens s
pELIEHUS] CUCTEMBI JIMHEUHBIX
YpaBHEHUU

Pemenue npuknaaHbeIx 3a1a4 ¢
IIOMOUIbIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

23

Pemenue npuknaaHeix 3aaa4 C
ITOMOTITbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUU

24

KonTponbHnas padora:
"PannoHanbHble ypaBHEHUS U
HEPaBEHCTBA.
CucTeMbUTMHENHBIXYpaBHEHU"

25

26

DyHKIUS, CTTOCOOBI 3aJaHuUs
¢bynxun. BzaumHo obpaTHbIe
¢byuxun. KomnozunusadyHkunit
I'padux pyHkumu. DnemeHTapHbIe
npeoOpa3oBaHus rpadukoB
byHKIMA




27

28

29

30

OO0nacTp ornpeneneHus u
MHO>KECTBO 3HAUYCHUH (yHKIUH.
Hymu ¢pynkuuu. [IpomexyTkn
3HAK TIOCTOSTHCTBA

YeErHable 1 HEYETHBIC (DYHKITUH.
[lepuoanueckue GyHKIUU.

[TpoMe Ky TKUMOHOTOHHOCTU(]YHKIT
17071

MakcuMyMbl U MUHUMYMBI
¢bynkun. Hanbomnsiee u
HaMMEHbIIICe 3HAYCHUE PYHKIIUU
Ha TIPOMEKYTKE

JluHeiHas, KBapaTHYHAS U
IpoOHO-NMMHEeNHas QyHKIUU

31

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpPOEHUE TpauKOB ITUX
byHKIMA

32

33

34

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTPOEHUE TpaUKOB ITHX
byHKIMA

CTemneHsb ¢ IeIbIM IMOKa3aTelIeM.
bunom Hrerotona

CreneHs C 1eIBIM ITOKa3aTeIIeM.
bunom Hrerotona

35

CrenenHast GyHKIUS C
HATYPaJIbHBIM U LIETIbIM
nokasareneM. E€cBolicTBa n

rpaduk




36

37

Kontponbnas pabdora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"
Apudmerndeckuii KOpeHb

HaTypaJIbHOW CTEMEHU U €T0
CBOMCTBA

38

Apudmernueckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOICTBa

39

40

41

42

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
Y KOpHU

[TpeobpazoBaHus YHUCIOBBIX
BBIPAKEHUM, COACPKALIUX CTETICHU
1 KOpHU

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKECHU, CONEPIKALUX CTENIEHU
Y KOpHU

WppanronanbHble ypaBHEHHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATIBHBIX YPAaBHEHUN

43

HppanmonaibHble ypaBHEHMUS.
OCHOBHBIE METO/IbI pELICHHUS
MPPALMOHAIBHBIX YPaBHEHUI

44

45

HppauroHanbHbIEe ypaBHEHMUS.
OCHOBHBIE METO/IbI pELICHUS
MPPALMOHAIBHBIX YPaBHEHUI

PaBHOCUIIBHEIE Nnepexoanl B
pPCIICHUN UPPALTUOHAJIBHBIX




46

ypaBHEHUU

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHNuU UpPALMOHATBHBIX
ypaBHEHUU

47

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAIBHBIX
YpaBHEHUU

48

49

50

51

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU UPPAUOHAIbHBIX
YpaBHEHUU

CaoticTBa u rpaguK KOpHs N-oi
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTCTICHH C HATYPAIbHBIM
[OKa3aTeieM

CgoiicTBa u rpaduk KOpHs N-0if
CTETEeHU KaK (YyHKLUU 0OpaTHOMN
CTETIEHU C HaTypaJbHbIM
nokasarejaeM

Konrponsnas pabora: "CpoiicTBa u
rpaduK KOpHs N-Oi CTETeHH.
HppanmoHanpHeleypaBHEHH "

52

CreneHb ¢ palMoOHaIbHBIM
IIOKa3aTeJieM U €€ CBOICTBa

53

54

CreneHb ¢ palMoOHaTbHBIM
IIOKa3aTejieM U €€ CBOICTBA

CreneHs ¢ pallMOHATbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazaTenpHas GhyHKIMS, €€




CBOIicTBa U rpaduk

Hcnonp3oBanue rpaduka GpyHKIHNA

>0 JUIs PELIeHUs] ypaBHEHUI

57 Hcnonp3oBanue rpaduka GpyHKIMNA
JUISl pELLEHUs] YPAaBHEHUN
[Toka3arenbHblE ypaBHEHHUS.

58 OCHOBHBIE METObI PELICHUS
IIOKa3aTeJIbHBIX YPABHEHHU
[Toka3zarenbHbIC ypaBHEHHUS.

59 OCHOBHBIE METObI PELICHUS
[OKa3aTeIbHbIX YPAaBHEHUN
[Toka3arenbHble ypaBHEHHS.

60  OcCHOBHBIE METO/BI PEIICHUS
[OKa3aTeIbHbIX YPAaBHEHUN
KonTpomnbHnas padora:

61 "TToka3zarenbHast QyHKITHS.
[TokazarenbHble ypaBHEHUS"

62 Jlorapugmuucna.
CgoiicTBanorapudma

63 Jlorapugmuucna.
CgoiicTBanorapugma

64 Jlorapudmuncna.
CsaoiicTBanorapudma

65 JlecsiTuunblie U
HaTypaJbHbIETOrapu MBI

66 Hecatuunbie u
HaTypajbHbIeTOrapu (MBI

67 [TpeoOpazoBaHHEBBIPAKECHUA,




68

COJIePKALTIXIIOTapH MBI
[IpeobpazoBaHneBbIpAKEHUH,
COJIePKALTIXIIOTapH MBI

69

70

71

[IpeobpazoBaHneBbIpaKEHUH,
COZePKALTUXITIOTapHPMBI
Jlorapudmudeckas hpyHkus, eé
CBOICTBA U TpaduK

Jlorapudmmueckas GpyHKIus, eé
CBOWMCTBa M Irpaduk

72

73

Ucnonp3oBanue rpaduka GpyHKIANA

JUISl pEeILIEHUs] YPAaBHEHUN

Hcnonws3oBanue rpaduka GyHKIUU

JUTSI pEIIeHUs ypaBHEHUN

74

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX YpaBHEHUIN

75

Jlorapudmmueckre ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHUM

76

77

78

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
Jorapu(pMUUECKUX YpaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JOrapu(PpMHUUECKUX
YpaBHEHUU

PaBHOCHIIBHEIC Nnepexoanl B

pelIeHnH JTorapuHPMUIECKUX
YpaBHEHUU




79

80

KontponbsHas pabora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHUs"

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHMCIIOBOTO apryMeHTa

81

CuHyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa

82

83

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIOBOIO apryMeHTa
ApKCHHYC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUYECKUX (QYHKIUN
YHUCJIOBOI'O apryMEHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX QYHKIUI
YHUCJIOBOT'O apryMEHTa

86

87

88

OCHOBHBIETPUTOHOMETpUUECKHEDO
PMYJIBI
OCHOBHBIETPUTOHOMETPUUYECKUE(DO
PMYyJIBI
OCHOBHBIETPUTOHOMETpHUUECKHEDO
PMYyJIBI

89

90

OCHOBHBIETPUTOHOMETpHUUECKHEDO
PMYJIBI

[IpeobpazoBaHUETPUTOHOMETPUIEC




KUXBBIpOKECHUI

[Ipeobpa3oBaHUETPUTOHOMETPHUYEC

o1 KUXBBIPOKECHUI

92 [Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KMXBBIPA)KCHUI

93 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIpOKECHU I

94 Pemennerpuronomerpuieckuxypa
BHEHMI

95 Pemenunerpuronomerpuieckuxypa
BHEHUU

96 PemiennerpuronoMerpuyeckuxypa
BHEHMI

97 Pemenunerpuronomerpuieckuxypa
BHEHUU

98 Pemenunerpuronomerpuieckuxypa
BHEHUU

99 PemenunerpuronomeTpuieckuxypa
BHEHUU

10 = PemeHHMETPUTOHOMETPUYECKUXYPA

0 BHCHUH
KonTponbhas pabota:

10 "TpuroHoMeTpuyecKme

1 BBIPOKECHUS U
TPUTOHOMETPUYECKNE YpaBHEHUS"

10 [TocnenoBarenbHOCTH, CIIOCOOBI

5 3a/laHus OCIe0BaTEIbHOCTEH.

MeToa MaTeMaTHUYECKOM




HHAYKIOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

;O nocieaoBaTenbHOCTH. McTopus
aHayn3a 0ECKOHEYHO MaJIbIX

10

4 Apudmernueckasmporpeccus

10

5 ['eomeTpuyeckasmporpeccus

10 beckoneunoyObIBaroIasreoMeTpu

6 YecKasmporpeccus

10 = Cymma G6eckoHeuHO yOBIBarOIIEH

7 r€OMETPUYECKON ITPOTrPECCUHN

10 JIMHEWHBI U YKCIOHEHIINATbHBIA

3 poct. Yucno e. @opmMyiia CIOKHBIX
IIPOIICHTOB

10 JIMHEeNHBIN U DKCIOHESHIINAIbHBIN

9 poct. Yucno e. @opmMyiia CIoKHBIX
HPOILIEHTOB

11 Hcnonb3oBaHue mporpeccuu 1ist

0 pelleHus peaabHbIX 3a7a4
MPHUKIIATHOTO XapaKTepa

11 KonTponbhas pabota:

1 "TTocnenoBaTeILHOCTH U
nporpeccun’

11 = HenpepsiBHbIE PYHKIIUU U UX

2 CBOMCTBa

11 Touka pa3pbiBa. ACUMIITOTBI

3 rpaduKoB QyHKIUI




11 CgoiicTBa (GyHKIMI HEPEPBIBHBIX

4 Ha OTpE3Ke

11 CgoiicTBa (GyHKIMI HEMPEPHIBHBIX

5 Ha OTpEe3Ke

11 MeTtoa HHTEPBAJIOB VISl PEILICHUS

6 HEPaBEHCTB

11 Metoa HHTEPBAJIOB JIS PELICHUS

7 HEPaBEHCTB

11 Metoa HHTEPBAJIOB JUISl PEIICHUS

8 HEPaBEHCTB

11 [IpuMeHeHne cBOWCTB

9 HENPEPBIBHBIX (DYHKIIHHA IS
peleHus 3a1aq

12 IIpuMeHeHne CBOMCTB

0 HENPEPBIBHBIX (DYHKIIHIA JTS
pereHus 3a1aq

12 ITepBast u BTOpas MpOU3BOIHBIE

1 byHKIIUN

12 Ornpenenenue,

5 reoMeTPUYECKUHCMBICIITPOU3BOIH
on

12 Onpenenenne,

3 bu3HYECKUNCMBICITIPOU3BOAHON

12 VYpaBHeHUE KacaTeIbHOU K

4 rpaduxy GpyHKINN

12 YpaBHeHHE KacaTeIbHOU K

5 rpaduxy pyHKINN

12 [Tpon3BogHBICIEMEHTAPHBIX PYHK




6 185071

12 = IlpousBonHBIEAIEMEHTAPHBIX(DYHK

7 185071 1

12 [IponsBoHasA CyMMBI,

8 MIPOU3BEIECHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

12 [TpousBoHAs CYMMBI,

9 MIPOMU3BEJECHHUS, YACTHOTO U 1
KOMITO3UIUH (PYHKITHIA

13 [TpousBoHAs CYMMBI,

0 MIPOU3BEICHHUS, YACTHOTO H 1

KOMIO3UIINHU (PYHKIIHIA

13 = KonrponbHaspabora:

1
1 "[IpousBoaHas"
13 [ToBTOpenue, o6odIIEHKE,
5 CHCTEeMAaTH3aI1s 3HAHUHN 1
"VpaBHeHus"
13 [ToBTOpenue, 06001IIEHNE,
3 CHUCTeMAaTH3allis 3HAHUI: 1
"OyHKIIn"
13
4 HroropasskoHTpobHasipaboTa 1
13
5 HToroBaskoHTposIbHasgpaboTa 1
13 [ToBTOpeHnue, 060061ICHNE, 1
6 cHUCTEeMaTH3alUsI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Ne KoanuecTBouacon
Jarausy DJyleKTPpOHHBbIeM(PPOBHIEOOPa30Ba
n  Temaypoka Bc  Konrpoabnbie IlpakTHueckue
YeHus TeJbHbIepPecypChl

/ ero  paGoThI paGoThI
1|

[IpuMeHeHne Npon3BOJHOM K

UCCIeIOBaHMIO (PYHKIINI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K

WCCIICIOBAHMIO (DYHKITHI Ha 1

MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K

uccaea0BaHuio PyHKIUN Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K

UCCleIOBaHUIO (PyHKIUI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenre npou3BOIHON K

UCCleIOBaHUIO (PYHKIMI Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K

uccaeaoBaHuio pyHKIUH Ha 1

MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMEHBIIIETO 3HAYCHUS 1

HEeTPepBIBHOW (PYHKITMHU Ha




OTpe3Ke

Haxoxnenne HanOoJIbIIETO U
HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOoJIbIIETO U
HAUMEHBIIIETO 3HAYECHUS
HENPEPbIBHON (YHKIINU HA
OTpe3Ke

10

Haxosxnenne HanOoJIbIIEro u
HaMMEHBIIETO 3HAYCHUS
HEenpepbIBHON (DYHKIIUU HA
OTpe3Ke

11

Haxosxnenre HanOoJIbIIEro u
HaMMEHBIIIETO 3HAUYECHUS
HEeTpepHIBHOM (PYHKITUHU Ha
OTpe3Ke

12

Haxoxnenne HanOoJIBIIETO U
HaMMEHBIIETO 3HAUYECHUS
HEeTpepBIBHOU (PYHKIUU HA
OTpe3Ke

13

14

15

[Ipumenenre npou3BOIHOM JUIs
HAXOXJIEHUS HAWTY4IlEero
pelIeHus B MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJIEHUS HAaUTY4IlIEero
pelLIeHKs B IPUKIAAHBIX 3a7a4ax

[Tpumenenne npou3BOHOM IS




oTpeIeIICHUsI CKOPOCTH U
YCKOpEHUs Ipoliecca, 3a1aHHOTO
dhopmyIoi i rpadpukoM
[Ipumenenue npou3BOIHOMN IS
OTpeIeIICHUSI CKOPOCTH U

16 YCKOpPEHHS Ipolecca, 3a1aHHOT0
dbopmyIoi i rpadpukoM

17 KomnozunusidyHkiuit

18 KommozutusdyHKIui

19 KomnozunusidyHkiuit
I'eomeTpuueckue o6passl

20 ypaBHEHU Ha KOOPJIUHATHOM
TUIOCKOCTH
I'eomerpuueckue oOpassl

21 = ypaBHEHWI HA KOOPIMHATHON
TUTOCKOCTH
KonrtponbHas pabora:

22 "UccnenoBanue GyHKIMMA ¢
MOMOIIIBIO TPOU3BOAHON"
ITepBooOpazHas,

23 OCHOBHOECBONCTBOIIEPBOOOPA3HBI
X
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢bynkuuii. [IpaBuia HaxoXIeHUS
NepBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 ¢dbyukuwii. [IpaBuia HaxoXIeHUS

epBOOOPa3HBIX




26

27

Hurerpai.
I'eomeTpryecKuiiCMBICIUHTErPAJIA
Beruncnenue onpenenéHHoro
uHTerpaia no gopmyie Herorona-
JletiOuuIta

28

Brrunciienue onpenesnéHHoro
uHTerpaia no gopmyne Herorona-
JleitOuMIa

29

30

31

[IpuMeHeHne nHTETpaANIa U1
HAXOXKJCHUS TUIOIIAACH TUIOCKHIX
¢uryp

[Ipumenenue uHTErpaia 1is
HaX0X/1EHUs 00bEMOB
T€OMETPHUECKUX Tell
[Tpumepsipermenuiianddepennna
JIbHBIXYPaBHEHUH

32

[Ipumepsipermenniinupdepenmma
JIbHBIXYPaBHEHHUI

33

34

35

MatemaTnueckoe MOJAEIUPOBaHKE
pEATBHBIX MIPOLECCOB C MOMOILBIO
¢ depeHInaIbHbIX YpaBHEHHM

KonrponbHas pabora:
"IlepBooOpa3Has u uuTErpan”
Tpuronomerpuveckne GyHKINH,
UX CBOMCTBA U rpaduKu

36

37

Tpuronomerpuyeckue GyHKIHH,
UX CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKINH,




38

UX CBOMCTBA U rpapuku

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpapuku

39

40

41

42

43

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U IrpaduKu

OTt60p KOpHEH
TPUTOHOMETPUYECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHCHUH
C MOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUUYECKUX YpaBHEHUHN
C MOMOIIIbIO TPUTOHOMETPUUYECKON
OKPYKHOCTH

OT160p KOpHEN
TPUTOHOMETPUUYECKUX YpaBHEHUH
C MOMOIIIbIO TPUTOHOMETPUUYECKON
OKPYKHOCTH

44

PeI_HeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

45

46

PeI_HeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/ICTpI/ITOHOMeTpI/I‘-ICCKI/IXHe
PaBCHCTB

47

PeIHeHI/IeTpI/IFOHOMeTpI/IquKI/IXHe




PaBE€HCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPUUYECKUX (DYHKIIUH.

48 TpuronomeTpruyecKueHEpPaBEHCTB
2"

49 OCHOBHBIE METO/BI PELLIEHUS
[10Ka3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
[10Ka3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
Jorapu(MHUIECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
HpPpALMOHATIbHBIX HEPABEHCTB

58 OcCHOBHBIE METO/BI PELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
HMPpAIMOHATILHBIX HEPABEHCTB

60 = OcHOBHBIE METOABI PEIICHUS




HppaiuoOHaAJIbHBIX HCPABECHCTB

I'padmyeckue MeToAbI perieHUs

o1 UppalMOHATIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI PELICHUS
UPPaIMOHATILHBIX YPaBHEHUI
63 I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX YPaBHEHUM
64 I'padmyeckue MeToabI pemieHUsS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padmyeckue MeToAbI pemicHUsS
JorapupMUUECKUX ypaBHEHUN
66 I'padmueckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB
67 I'padmyueckue MeTOABI pelIcHUS
norapuMHUYECKUX HEPABEHCTB
I'padmueckue MeTOABI pelIcHUS
68  moka3aTeNbHBIX U
Jorapu(PMUUECKUX YpaBHEHUI
I'padmyeckue MeToabl perieHus
69 MOKa3aTeNbHBIX U
Jorapu(pMUUECKUX ypaBHEHUI
I'padmyeckue MeToabI perieHus
70 MOKa3aTeNbHBIX U
norapuMHUYECKUX HEPABEHCTB
I'padmyueckue MeTOBI pelIcHUS
71 MOKa3aTeJIbHbIX U
norapuMHUYECKUX HEPABEHCTB
72 Kontposnbnas pabora:




73

74

75

"UppanmoHaibHEbIE,
[10Ka3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

KomrmuiekcHbie unca.
Anrebpanyeckas u
TpUTOHOMETpHYECKast (POpPMBI
3aIMCH KOMIUIEKCHOTO YHCia

KowmriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHYEcKast popMbI
3anucy KOMIUIEKCHOTO YHciia

Apudmerndeckue oneparuu ¢
KOMITJIEKCHBIMU YHCIaMHU

76

77

78

Apudmerndeckue onepauu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
IJI0CKOCTH

N306pakeHne KOMITIEKCHBIX

YHUCCJI Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIUIEKCHOIO YKcia

80

81

®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIUIEKCHOIO YKcia
IIpuMeHEeHnEe KOMIUIEKCHBIX
quceN JUIs peleHns: GU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonTponbHaspadora:

82 " |
KommnekcHpieuncna

83 HarypanbHble u 1ienpieuucia

84 = HarypanbpHble U LeNbIeUUCIIa

85 [IpumeHeHnue MpuU3HaKoOB
JEIMMOCTH LIEJIBIX YHCe

86 [IpuMeHeHne npu3HaKoB
JETUMOCTH LEJIBIX YHCEIT
[IpumeHeHne MpuU3HAKOB

87 nenmuMocta neibix yucer: HOI u
HOK
[IpumeHeHne MpuU3HAKOB

88 JenumocTu Heabix uncel: HOJ u
HOK
[IpumeHeHne MpU3HAKOB

89  JenmMMOCTH LIEJBIX YHCEN: OCTaTKU
10 MOJTYJIIO
[IpuMeHeHne npu3HaKoB

90  MEeTUMOCTH IENBIX YUCEI: OCTATKH
10 MOJTYJIIO
[IpumeHeHne npu3HaKoB

01 JETUMOCTH IIEJTBIX YHCEI:
anropuT™ EBKiIMIA [T pereHus
3a7a4 B IEJIBIX YHcIax

92 Konrtponsnas pabdora: "Teopus
enpIx yucen"

03 Cuctema 1 COBOKYITHOCTh

ypaBHEHUU. PaBHOCUIIbHBIE




94

CUCTEMBI U CUCTEMbI-CJICACTBUA

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

95

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
paLMOHAIBHBIX YPABHECHUI

96

97

98

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
MPPALMOHAIIBHBIX YPAaBHEHUN

OCHOBHBIE METOABI PEILIECHUS
CUCTEM U COBOKYITHOCTEU
II0KA3aTENIbHBIX YPAaBHEHUI

OCHOBHEBIE MCTOJbI PCIICHHA

CUCTEM U COBOKYHHOCTeﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUN

10

10

10

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUI

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4
U3 pa3inyuHbIX o0JacTel HAyKu U
peanbHON )KU3HU, HHTEPIIPETALUs
MTOJIyYEHHBIX PE3YJIbTATOB

HpI/IMCHCHI/IC CHUCTCM K PCIICHHUIO




MaTeMaTU4eCcKuX 3a/1a4 U 3a/1a4
U3 Pa3IMYHBIX 00JIaCTel HAYKU U
peanbHOMN )KU3HU, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB

[IpumeHneHne HEpaBEHCTB K
pELICHHI0 MaTeMaTHYECKHUX 3a/1a4

10 = w3amay U3 pa3IUYHBIX 00IACTEH

3 HAYKH U PEaIbHON KHU3HH,
WHTEPIpPETAIHS OTYyYSHHBIX
pe3yIbTaToB
KonTponbnas pabota: "Cucrembl

10 = panmoHaNBHBIX, HPPALMOHAIBHBIX

4 [IOKa3aTeIbHbIX U
JorapupMUUECKUX ypaBHECHHN"

10 = PanuoHanbHBIEypaBHEHUS C

5 napamMeTpamu

10 PanmonansHbIeHEpaBEHCTBA C

6 napamMeTpamu

10 PanmonansHbpleCHCTEMBI C

7 rapameTpamu

10 = HppaumoHanbHbIE YpaBHEHUS,

8 HEpaBEHCTBA C MapamMeTpamMu

10 HppanmoHaabHBIECHCTEMBI C

9 napameTpamu

11 [TokazaTenbHbIE ypaBHEHHS,

0 HEpaBEHCTBA C TTapaMeTpaMu

11 [TokazarenbHBIECUCTEMBI C

1 napamMeTpamu




11

Jlorapudmuueckue ypaBHeHus,
HEPAaBEHCTBA C IapaMeTpamMu

11 JlorapuMHUIECKHECUCTEMBI C

3 rnapameTpamMmu

11 TpuroHomMeTpuyecKreypaBHEHHUS

4 C mapaMmeTpaMu

11 TpuroHomMeTpuUeCKUECHEPABEHCTB

5 a c mapameTpamu

11 TpUroHOMETPUUECKHUECUCTEMBI C

6 rapameTpamMmu
[TocTpoenue u uccnenoBaHue

11 MaTEMaTHYCCKUX MOACIICH

7 peaNbHBIX CUTYaLHI C TOMOILBIO
ypaBHEHUH C mapameTpaMu
[TocTpoeHue u uccnenoBaHue

11 MaTEeMaTHYECCKUX MOJCIICH

3 peaNbHBIX CUTYAIUH C TTOMOIIIBIO
CHUCTEM YpPaBHEHUM C
napameTpamu
[TocTpoeHue u uccnenoBaHue

11 MaTEeMaTHYECCKUX MOJCIICH

9 peaTbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM YPaBHEHMH C
napameTpamu

12 Kontponbnas padota: "3agaun ¢

0 napamerpamu”

12 [ToBTOpeHue, 06001IeHNE,

1 cUCTeMaTu3aIys 3HAHMIA:




"VpaBuenus"

[ToBTOpeHme, 06001eHNE,

;2 CHUCTeMaTHU3aIvs 3HAHMM:
"VpaBuenus"
[ToBTOpenue, 06001IeHNE,

12 CHCTEMATHU3alMs 3HAHWI:

3 "V paBHeHUSL.
CucremplypaBHeHHN"

12 [ToBTOpenHue, 06001IeHNE,

4 CHCTEeMaTH3allus 3HAaHUI:
"Hepasencrsa"

12 [ToBTOpeHME, 0000MIICHNE,

5 CHCTEeMaTH3allus 3HAaHUI:
"Hepasencrsa"

12 [ToBTOpenue, 060061IeHNE,

5 CHCTEMAaTH3allMsl 3HaHUI:
"Hepasencrsa"

12 [ToBTOpenue, o6o0IIEHNE,

7 CHCTEMAaTH3allMsl 3HaHUI:
"[IponsBonHas u €€ npuMeHeHue"

12 [ToBTOpenue, o6o0IIEHNE,

8 cucTeMaTu3alus 3HaHuH:
"[Ipon3BonHas u €€ mpumeHeHue"

12 [ToBTOpenue, o6o0mEeHNE,

9 cucTeMaTu3alus 3HaHuH:
"[Ipon3BonHas u €€ npumeHeHue"

13 [ToBTOpeHue, 06001IeHNE,

0 cUCTeMaTu3aIys 3HAHMIA:




"UuTerpan u ero npuMeHeHue"

[ToBTOpeHme, 06001eHNE,

13 .
1 CUCTEMaTHU3AI1s 3HAHMM: 1
"®yukuun"
13 [ToBTOpenue, 06001IeHNE,
5 cHCTeMaTHu3allus 3HaHUM: 1
"Oyukuun"
13 [ToBTOpenue, 06001IeHNE,
3 CHUCTEMAaTHU3alMs 3HAHUM: 1
"Oyukuun"
13
4 HroroBaskoHTpoabHasIpadboTa 1 1
13
5 HroroBasikoHTpoIpHasipaboTa 1 1
13 [ToBTOpenue, o6o0IIEHNE, 1
6 cHCTEMATH3alMI3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Martemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHallnu3a, TeoMeTpus. Airedpa
¥ HayaJla MaTeMaThyeckoro ananusza.l0-ii kiacc: ydeOHUK 115
00111e00pa30BaTEIbHBIX OpraHU3aIuii: 0a30BbIi U YIITyOJCHHBIH YpOBHH /
FO.M.Konsarun, M.B. Tkauésa, H.E. ®&énoposa, M.U. 11labynun. AkiuoHepHoe
obmectBo «M3aarenbcTBo «lIpocBemienue.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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