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HOACHUTEJBHASA 3AIINCKA

VYuebHblIil Kype « AnreOpa 1 Hauajaa MaTeMaTUYECKOTO aHaJM3a SIBIIETCS OJJHUM
u3 HanboJiee 3HAUMMBIX B MPOTPAMME CPETHETO 001Iero o0pa3oBaHus, MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJbHYIO 0a3y JUlsi M3y4yeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (HOPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHHE OOYyYaloUMXcs Ha YpPOBHE, HEOOXOIHWMOM ISl OCBOCHUS
uH(pOpMAaTUKH, OOIIECTBO3SHAHMS, UCTOPUHU, CIOBECHOCTU U JAPYTUX TUCHUIUIMH. B
paMKax JaHHOTO Y4eOHOro Kypca oOydyaromuecs OBJAJEBalOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIHpPYEeT CBOU JIOCTHXKEHHUS B
MaTeMaTH4ecKoil popme.

VY4eOHblli Kypc anreOpbl M Hayal MaT€MaTHYECKOro aHaju3a 3aKja/JblBAaeT
OCHOBY JIJIsl YCIIEITHOTO OBJIA/ICHUSI 3aKOHAMU (DU3UKU, XUMUU, OUOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHJEHIUI pa3BUTUS SKOHOMHUKU M OOILECTBEHHOW >KM3HH, MO3BOJIAET
OpUEHTHPOBATbCS B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX MJIs JajJbHEHIIEro OO0pa3oBaHUs M B IOBCEAHEBHOM
KU3HU. B TO ke Bpems oOBlaJieHue aOCTPAaKTHBIMU UM JIOTHYECKH CTPOTUMH
KOHCTPYKUMSIMU aJIreOpbl U MaTEMAaTUYECKOTO aHAIM3a Pa3BUBAET YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTUHHOCTD, TOKA3bIBATh YTBEPKACHUSI C TIOMOILBIO
MHAYKLWU U pacCcykaaTh JeAyKTUBHO, UCIOIb30BaTh 0000IIEHHE U KOHKPETU3ALIUIO,
a0CTparupoBaHKe U aHAJOTHIO0, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xonme um3yuyenHuss yueOHOro kypca «Ainredpa M Hadajla MaTeMaTHYeCKOIro
aHayM3a» OOyyaroluecss MOJy4yaloT HOBBIM OMNBIT pEHIeHUs MPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOIO TIOCTPOCHMSI MAaTeMaTHYECKUX MOJEJIEH PEAIbHBIX CHUTYalMi,
WHTEPIIPETALMN TTOJIYYEHHBIX PELICHUN, 3HAKOMATCS C IPUMEPAMHU MATEMATUYECKUX
3aKOHOMEpPHOCTEM B IPHUPOAE, HAyKE H HCKYCCTBE, C  BBLIAIOLIMMUCS
MaTeMaTHYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

VY4eOHpli Kypc 007a7aeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIHAIOM,
KOTOPBI  peanmu3yeTcs Kak uepe3 ydueOHBbI Marepual, CIOCOOCTBYIOIIHIA
(GOpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUS, Tak W dYepe3 chenupuky ydeOHOU
NEeSATEeAbHOCTH,  TpeOyromeil  MNpOJODKUTENIbHOM  KOHIIGHTPAllMd  BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 34 MOJyYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HadajlaM MaTEMaTHYECKOIO aHalln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUESHHUS.

B ctpykType yuebHOro Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIIA3a»
BBIJICJIEHBl  CIIEAYIOIIME  COAEPKATEIbHO-METOAWYECKUE JauHuu: «Yucna wu
BbIUUCICHUs», «DyHKIMM U Tpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauama
MaTeMaTU4YeCKoro aHammsa», «MHoxkecTBa U JIOTMKa». Bce  OCHOBHBbIE
COZIEP/KATEIIBHO-METOAUYECKUE JIMHUM HW3Y4YalOTCA Ha IMPOTSHKEHWH [BYX JIET
oOy4eHHs] Ha YpOBHE CpelHEero oOLIero o0pa3oBaHus, €CTECTBEHHO JOMOJHSS APYT



Jpyra U MOCTENEHHO HACHIIAACh HOBBIMM TEMaMU U pazzaenamu. JaHHbI ydueOHBIH
Kypc SBISI€TCSI WHTETPAaTHUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTHYeCKHX AMCLUUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUi aHalln3, TEOpUsi MHOXKECTB, MaTeMaTH4ecKas JIoruka u apyrue. I1lo
Mepe TOro Kak oOydaromiuecs OBJIJEBAIOT BCcE Oojiee MIMPOKUM MaTeMaTHYECKUM
anmapaTtoM, y HHUX IOCJIEIOBaTeNIbHO (POpPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJelb pEalbHOM CHUTyallud, NPUMEHSITh 3HAHMS,
MOJYYECHHbIE TMPH U3yYeHUH Y4eOHOro Kypca, Uil PELICHUS CaMOCTOSITEIHHO
c(OpMyIMPOBAHHOW MaTeMaTHYECKOH 3alauyd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOMYECKass JUHUS «Yuciaa W BBIYMCICHUS» 3aBepIIacT
(dopMupoBaHrE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOE OBbLIO
HA4YaToO Ha ypOBHE OCHOBHOrO o01iero odpasoBanus. Ha ypoBHe cpenHero ooiero
oOpa3oBaHMs 0c000€ BHUMaAHHE yenseTcs (OPMUPOBAHUIO HABBIKOB PALlMOHAJIBHBIX
BBIYHCIICHUH, BKIIOYAIOIMINX B c€0s1 UCTIOIB30BaHUE PA3IMUHBIX (DOPM 3aIUCH Ynca,
YMEHHE JeNlaTh MPUKUIKY, BBITOTHATH NPUOIMKEHHBIC BBIYHCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTeMAaTUYECKUMHU KOHCTAHTAMHU. 3HAKOMBIC
00yyaroIuMcsi MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PAIMOHAIBHBIX U JIEHCTBUTEIIbHBIX
qrCell JOTIOHSIOTCSI MHOYKECTBOM KOMILIEKCHBIX Uncel. B KaKaoM U3 3TUX MHOKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIC My crieliM(prUecKre 3a1auul ¥ ONepaluu: eJICHIe
HAIIEJIO, OTIEPUPOBAHNE OCTATKAMU Ha MHOXECTBE LIEJIBIX YHCEIN, 0COOBIE CBOMCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YHUCEN, apu(PMEeTUYECKuEe OIepaluu, a TaKxKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTENEHM Ha MHOMXECTBE KOMIUIEKCHBIX 4YHCEll.
bnarogaps mocienoBaTenbHOMY pPACIIMPEHHUIO Kpyra MCIOJNb3yeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMHU WX TMPUMEHEHHS ISl PEIICHUS Pa3IMYHBIX 3a7ad
dopMupyeTcsi TmpeacTaBICHHE O €AWHCTBE MaTEMaTHKM KaK HayKu M €€ poiu B
MOCTPOCHUU MOJENEeN peajbHOro MHpa, IIUPOKO MCIONb3YIOTCS 0000IIeHne U
KOHKpETH3aIusl.

Jluaust «YpaBHEHUST W HEPABEHCTBA» pEAM3YeTCsl Ha MPOTHKEHUU BCETO
00y4eHHUsI Ha YPOBHE CpeAHEro olI1ero oopa3oBaHusl, TOCKOJIbKY B KaXKJIOM pa3zeiie
[IporpaMMbl TIpeTyCMOTPEHO pEIIEHHUE COOTBETCTBYIOIIMX 3a7ad. B pesymnbrare
oOydaromuecsi OBJIAJEBAIOT PA3TUYHBIMU METOJAaMHU PEILICHUS palOHATIbHbIX,
MPPALMOHATIBHBIX, MOKAa3aTeNbHbIX, JIOTAPUPMUUYECKUX M TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXKe 3aJad, COACpKAIIUX IapaMeTphI.
[Tony4yeHHble yMEHHMS UIMPOKO HCHONB3YIOTCA NpPU HUCCIEAOBAaHMM (DYHKIHMHA ¢
MOMOMUIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIAIHBIX 337a4 U 3a]a4 Ha HAXO0XKICHUE
HauMOOJBIINX W HAUMEHBIIUX 3HaYeHWH (yHKIuu. JlaHHAs coaepsKaTeNbHas JUHUSA
BKJIIOYAET B ce0s Takke (OPMUPOBAHNUE YMEHHUM BBIMIOJIHATH PAacu&Thl MO (HopMynam,
npeoOpa3oBaHusl  PAlMOHAIBHBIX, HPPALMOHAIBHBIX M  TPUTOHOMETPUYECKUX



BBIPAXKEHUH, a TaKKe BBIpAKEHUH, COEepKalUX CTENeHH U Jorapudmel. bnarogaps
M3YYEHUIO areOpanyeckoro marepuaiga MPOUCXOJHUT JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUSI O0y4aroumxcs, (GOpMUPYIOTCS
HaBBIKU JEAYKTUBHBIX PAacCyXJIEHUH, padOThl C CHUMBOJBHBIMH (OpMaMu,
IPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHMOCTEN B BUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3Q(QeKTUBHbIE MHCTPYMEHTHI JIJISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKHU.

ConepxxarenpHo-MeToauYecKas JHMHUS «DYHKIUU ©W  Tpa@UKA» TECHO
HEPEIJIETACTCA C IPYTUMU JIMHUSAMU YYEOHOT O Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  TIOCIIEIOBAaTEIbHOCTh M3YYCHHMS Marepuana. M3ydeHue CTENeHHOM,
MOKa3aTebHOU, TOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINI, UX CBOICTB U
rpadUKoOB, HCIOJIb30BaHWE (DYHKUMH JUIsl peuieHusl 3afad U3 JPYrux ydeOHbIX
IIPEAMETOB U PEAILHON JKU3HU TECHO CBA3aHO KAaK ¢ MATEMAaTUYECKUM aHAIIU30M, TaK
U C pelIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM O0JbllIOE BHUMAHUE yAENAETCA
(OpMHPOBAaHUIO YMEHUS BhIpaXKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3IN4YHBIMU
BEJIMYMHAMU, HCCIIEIOBATh MOJy4YeHHbIE (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan
OTOM COAEPKATEIIbHOW JIMHUM HAlEJIeH Ha pa3sBUTUE YMEHUW U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXATh 3aBUCUMOCTH MEXAY BEJIMUYMHAMU B Pa3iNyHON (opme:
aHAJIUTUYECKOU, rpaduuecKkoi U cioBecHOU. Ero uzyuenue cnocoOCTByeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3allUH,
VCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JmHHMS «Hagama MareMaTHyeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PAaClIMPUTh KPYyr KaK MaTeMaTHYECKHX, TaK M NPUKIATHBIX 3a7ad4,
JOCTYIIHBIX OOYy4YalolUMCs, TaK KakK Yy HHUX MOSBISETCI BO3MOXXHOCTb CTPOUTH
rpauKy CIOKHBIX (PYHKIMHI, ONIPEeAeaTh UX HAaMOOJIbIINE U HAUMEHbIINE 3HAYECHHUS,
BBIUMCIATH IJIOWAAN (GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUS
nmpoueccoB. JlaHHas conepaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJIENICH pPEallbHbIX CUTyalUi, MO3BOJISIET HAXOIWUTh
HaWjIy4dlllee pEUICHWE B IPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHYECKUX,
3a7ayaXx. 3HAKOMCTBO C OCHOBAMHM MATEMaTHYECKOr0 aHaliu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHUECKOrO0 M KPEaTHMBHOIO MBIIIJICHHUS,
(opMUPOBaHHIO YMEHUI paclO3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TeXHUKEe W HucKyccTBe. OOydaromiyecss y3HAIOT O BBLAAIOUIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJIE pa3BUTUS MATEMATUKHU KaK HAYKH, U 00 UX aBTOpaX.

ConepxarenpHo-MeToaAuYeCKas JUHUSA «MHOXKecTBa M JIOTHKa)» BKIIOYAET B
ceOst 3JIEMEHThl TEOPHUH MHOXKECTB M MaTeMaTHYECKOH JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIE NPECTABICHUS POHU3BIBAIOT BECh KYPC IIKOJBHOW MAaTEMATUKHA U
npenjaraloT HamOoJjiee YHHBEPCAIbHBIM $3bIK, OOBEAMHSIIOUIMN BCE pa3feibl



MaTeMaTUKd W €€ TPWIOKEHUN, OHH CBS3BIBAIOT pPa3HbIE MAaTEeMAaTHYECKHE
JTUCITUTUTMHBI U X TIPIIIOKEHUS B eANHOE Tieoe. [103ToMy BakKHO JaTh BO3MOXKHOCTh
oOydaroniemMycsi [OHMMAaTh TEOPETUKO-MHOXECTBEHHBI  SI3bIK  COBPEMEHHOM
MaTEMaTUKHU U KCIIOJIb30BATh €T0 JJI BHIPAXKEHHSI CBOMX MBICIEH. JpyruM BaskHbIM
NPU3HAKOM MaTE€MAaTUKU KaK HayKH CIeAyeT NMpHU3HATh CBOMCTBEHHYIO €i CTPOrocThb
00OCHOBAaHUH U CIIEJIOBAaHHE OMPEICIEHHBIM MPaBUIaM MOCTPOSHUS JTO0KA3aTEeIbCTB.
3HAKOMCTBO C DJEMEHTAMH MATEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS 00yJarouuxcsi, MO3BOJISET UM CTPOUTH CBOM PACCYKACHUS
Ha OCHOBE JIOTUYECKUX MPaBUII, POPMUPYET HABBIKM KPUTHUUECKOTO MBIIIUICHHUS.

B yuebHoM kypce «Anrebpa ¥ Hayalla MaTEMAaTHYECKOTO aHAIIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIC MPU3BAHBI
CIOCOOCTBOBAaTh  (JOPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENIEd  pealIbHBIX
CUTyallMii, HCCIENOBAaHUA O3TUX MOJEJIEH C TOMOINBIO amnmapara aireopbl u
MaTEMaTUYECKOTO aHaliu3a, HWHTEPIpETAllu MOJIYYEHHBIX pe3yibTaToB. Takue
3aJIaHAsl BIUICTCHBI B KKIBIM M3 Pa3/IesiOB MPOTPaMMBI, TIOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOIB3YETCS I PEMICHUS NPUKIAAHBIX 3amad. [lpu
pEIICHNM  peaNbHBIX  MPAKTHUECKWX  3a7ad  oOydJaromiuecs  pa3BUBAIOT
HAOJIIOMATENIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, albCTparupoBaThCs,
UCIIOJIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH Mpodiemy. JesaTenbHOCTh
1m0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKJIATHBIX 33]]a4 OPTraHU3YETCs B MPOIIECCe
M3YYEHHS BCEX TeM Y4eOHOT0 Kypca «Airedpa u Hauaiaa MaTeMaTHYECKOTO aHaITu3ay.

Ha u3ydenne yue6HOro Kypca «Anrebpa v Hadajia MaTEMaTHYECKOTO aHAIIN3ay
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenro), B 11 kmacce — 136
4acoB (4 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Yucia ¥ BIYMCICHUSA

Pannonansupie uyuciaa. OOBIKHOBEHHbIE U JACCATHUYHBIC JPOOH, MPOIEHTHI,
OeckoHeUHble Tepuoauyeckue npoOu. IlpumeHeHue ApoOet W MPOIEHTOB IS
pelIeHUs MPUKJIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIEH 3HAHUM U PEATbHOM )KU3HMU.

JlelicTBUTENbHBIE 4HWCIA. PalvoHanbHBIE W UPPAUUOHAIBHBIE  YHCIIA.
Apudpmernueckue  omnepauMu ¢ JCHCTBUTENbHBIMM  4MciIaMud.  Moayib
JIEHCTBUTENBHOrO 4Kcia U ero cBoiictBa. [IpuOimx€HHbIE BBIUMCICHMS, MpaBHIia
OKpYIJIEHUsI, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUN.

Creniens ¢ nenbiM nokaszaresnem. bunom Hetotona. Mcnonbs3oBanue moaxoasmen
(GopMbl 3amucu JACHUCTBUTENBHBIX YHCEN MJis PEIICHUS NPaKkTUYECKUX 3a1ady u
IIPEACTABJICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTEIIEHU U €r0 CBOMCTBA.

Crenenp ¢ panuMOHaJbHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CsoiicTBa norapudma. JlecsaTMuHble W HaTypajlbHbIE
norapu@Msl.

CHHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCJIIOBOI'O aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa v TOXKIECTBEHHbIE peoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSL.
PaBHOCUIIBHBIE ypaBHEHHMs M YypaBHEHUsA-ciencTBusa. HepaBeHCTBO, perieHue
HEPaBEHCTBA.

OcCHOBHBIE METO/BI pPEUICHUS LEJbIX W APOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOIOYJIEHbl OT OJHOW TIepeMEHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIECH ¢ ocTaTkoM. Teopema be3y. MHorowieHs! ¢ nenbiMu KodhOUIIMeHTaMH.
Teopema Buera.

[IpeoOpa3zoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

Wppannonanehbie ypaBHeHUsI. OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX
YPaBHEHUN.

IToka3zaTenbHble ypaBHEHUs. (OCHOBHBIE METOJBl PEIICHHS] MOKAa3aTEIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JTOTapu(MBbI.

Jlorapupmuyeckue ypaBHeHusi. OCHOBHBIE METO/Ibl PELIECHUS JIOTapu (PMUUECKUX
YpPaBHEHUM.

OcHoOBHBIE TPUTOHOMETPUYECKUE (hOopMYIIBL. [TpeobpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMH. MaTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpeAenuTeNb MaTPUILl 2X2, ero reOMETPUUYECKUN CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHHMs, MPUMEHEHUE ONPEACHUTENS ISl PEUIEHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUN. PeneHre npukiiagHbpIX 3a1a4 ¢ MOMOILBIO CHCTEMBI IMHEWMHBIX
ypaBHeHHil. HccimenoBaHne TOCTPOCHHOM MOAENM C IOMOILIBK MATpUll M
ONIPENECTIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJAENEH PEAIbHOM CHUTyalldd C TOMOIIBIO
YpPaBHEHH W HEpaBeHCTB. [IpuMeHEHHE ypaBHEHU M HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJ]1ad U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUUM U TpaduKku

OyHkuusA, crnocodbl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKIHH.
Komnosunms  ¢ynkuuid. ['padux  dyHkuum. OnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHMA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HadeHU (yukiuu. Hynmu ¢yHKuuu.
[TpomexyTku 3HaKONMOCTOSTHCTBA. UETHBIE M HeuéTHble (QyHKUMH. [lepuoguyeckue
bynkiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbosnbiee 1 HauMeHblllee 3HaueHUs QyHKIIMU Ha TTPOMEXKYTKE.

Jluneitnasi, KBaJpaTuyHas H JAPOOHO-IMHEHHAs (YHKIMU. DJIeMeHTapHOe
UCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast pyHKUMsI C HaTypalbHbIM U LEJIbIM MoKazaTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi CTENEHU Kak (PyHKIIMU 0OOpaTHOM CTETIEHH C
HaTypaJIbHBIM MOKA3aTEJIEM.

[TokazatenpHass u Jjorapudmuueckass (GyHKIHUHA, UX CBOWCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckas OKPYXHOCTb, ONPEAEICHUE TPUTOHOMETPUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKITMOHAIBHBIEC 3aBUCUMOCTH B peaJbHBIX Mpoleccax u sBiaeHusx. [ paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauvana mareMaTH4ecKoOro aHajausa

IlocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  IIOCIEIOBaTeabHOCTEH. MeTton
MaTEeMaTUYECKOM MHAYKIHU. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEI0BATEIHHOCTH.
HcTopusi BO3HUKHOBEHHUS MaTEeMAaTHMYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJIbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaroias
reomerpuyeckas mnporpeccusi. CymMMa OECKOHEYHO YOBIBAIOLIEH I'€OMETPUYECKOM
nporpeccuy. JIMHEHHBIM U DKCHOHEHIMAIBHBIA pocT. Yucno e. Popmyiia CIOKHBIX
MPOLIEHTOB. Vcosb30BaHte MPOTrPECCUH AJIs PELLIEHUS PEATIbHBIX 334 IPUKIaJHOIO
XapakTepa.



HenpepriBHble QYHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI IpaUKOB
¢ynkmuii. CBolicTBa (yHKIIMI HEMpEephIBHBIX Ha OTpe3ke. MeToa WHTEpBAJIOB IS
pelieHus HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI IS perIeHUS
3az1ay.

[lepBas u BTOpast nmpousBojHble (pyHKUMU. OnpenerneHne, reOMeTpUIECKUil u
(duznYeCcKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpa@uKy (QpyHKIUU.

[IpousBoaubie dneMeHTapHbIX GyHKIUH. [Ipon3BogHas cymMMBbl, TpOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3ULIUHU (QYHKIHUI.

MHosKecTBa M JIOTMKA

MHO0X€eCTBO, OIlepalliy HaJl MHO>KECTBAMU M UX CBOMCTBA. J{narpammel Disiepa—
Benna. [IpumeHeHnne TeopeTHKO-MHOKECTBEHHOTO arnapara Jiis ONMCaHUs PEATbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUY€OHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KUIACC

Yucia v BBIYMCIEHUSA

Harypanbubie u nensie yucna. lIpuMeHeHHE NPU3HAKOB JEIMMOCTH ILEIBIX
quces, Hanooabiuii oommwmi nenurens (nanee — HOJl) m HauMeHbIee o011iee KpaTHOe
(manee — HOK), ocratkoB mo Moayito, anroputma EBKiIuaa ais peuieHus: 3a1ay B
LEJIBIX YMCIIaX.

Kommnekchble uncna. Anredpandeckas U TpUroHOMeTpuUueckasi (hOpMbl 3arucu
KOMITJIEKCHOTO 4Hucia. ApuMeTHYecKrue Omepaluu C KOMIUIEKCHBIMU YHCIIAMH.
N300pakeHre KOMIUIEKCHBIX YMCET Ha KOOPAMHATHOM rmockocT. Popmyna Myaspa.
Kopnu n-o¥i cTenenu u3 KOMIIEKCHOTO yucia. [ [puMeHeHne KOMIUIEKCHBIX YUCEN IS
penieHust PU3NIECKUX U TEOMETPUUECKUX 3a/1ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYMHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEJCTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX  YpPAaBHEHUH Cc IIOMOII[BIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHrne TpUroHoOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABl PEIICHUS CHCTEM W COBOKYIMHOCTEH palMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMM.

[IpuMmeHeHue ypaBHEHUH, CUCTEM UM HEPABEHCTB K PEIICHUIO MAaTEeMAaTHYECKUX
3a/1a4y ¥ 3a7a49 U3 Pa3IUYHBIX 00JIacTell HAyKW M PEAIbHOW KW3HH, MHTEPIPETAIUs
MOJYYEHHBIX PE3YJIbTATOB.



DYyHKIUHN U TPAPUKHU

I'padpuk xommosunuu ¢yskuuid. ['eomeTpuyeckue oOpa3pl ypaBHEHHH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

['paduyeckue MeTOAbl pEIICHUS YpaBHEHUH M HEpPaBEHCTB. ['paduueckue
METO/IbI PELICHUS 33/1a4 C ITapaMETPaMH.

Ucnonp3oBanne TrpadukoB (YHKIME I8  HCCIEAOBaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PELICHUH 3a7ad U3 JAPYruX Yy4eOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Hayana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre TpPOW3BOJHOM K HMCCIENOBAHHMIO (PYHKUIMHA HA MOHOTOHHOCTHh U
sKkcTpeMyMbl. HaxoxaeHrne HanOOJbIIEro U HAMMEHBIIET0 3HAYEHU HENpPEepPhIBHOM
GyHKIIUU Ha OTpE3Ke.

[IpuMeHeHrne NpPOM3BOJHOM JUIsl HAXOXKICHUS HAWIyYIIEro pEIICHHUs B
MIPUKJIAIHBIX 3a7a4ax, JJIs1 ONPEACIICHUS] CKOPOCTH M YCKOPEHMS IPoLecca, 3aIaHHOTO
(dopmynoit unu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkunid. [IpaBuia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan. I'eomerpuyeckuii CMBICI MHTErpasia. BeIUKCIIEHHE ONpPEneEHHOTO
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpuMeHeHre uHTerpalia AJis HaX0XKASHUS TUIoIAAeH MIocKux Guryp u o0bEMoB
r€OMETPUYECKHX TEI.

[Ipumepsr pemenuit  auddepeHManbHBIX ypaBHeHHH. MaremaTtuueckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBIO JU(dEepeHIINATbHBIX YPaBHEHHI.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMHA OOYYAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOIO OOIIECTBa, MPEICTABIEHUE O MaTeMAaTHUYECKHUX
OCHOBaxX (YHKIMOHUPOBAHMS  PA3TUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IpaKJaHCKOT0 001ecTBa (BHIOOPHI, OMPOCHI U IPYTO€), YMEHHE B3aUMOICHCTBOBATSD C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
IPOILIOMY W HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUAM POCCHUCKMX MATEMATUKOB W POCCUMCKOM MATEMaTUYECKOW IIKOJIBI,
WCTIONB30BAaHUE ATUX JIOCTHXKEHHM B JIPYTMX HayKaxX, TEXHOJIOTUAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHWE JIYyXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAayKH U JIESITEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOUYas ACTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy ACHU, BOCOPUUMYHBOCTb K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECcax
3I0pOBOTO M O€301MacHOro obpasza >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OT/bIXA,
peryisipHas (Qu3uyeckas akTUBHOCTbH), (DU3UUYECKOE COBEPILICHCTBOBAHHE MIPU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN AESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3IUYHbIM
chepam mnpodeccuOHATbHOM JEeATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
MPWIOKEHUSIMA, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peann30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HH,



TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIECKOM
HaIpaBJICHHOCTH;

7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKOH  KYJbTYpbl, TIOHMMaHWE  BIIMSHUS
COITMAJIbHO-DPKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHOM W COLMAIBHOM
Cpeabl, OCO3HAHUE TJI00AIBHOTO XapaKkTepa HKOJOTUUECKUX TPOOIeM, OprUeHTAUs Ha
MIPUMEHEHUE MAaTEMATUUYECKUX 3HAHUM ISl peIlIeHHs 3a7a4 B 00JIACTH OKPYXKaIOIIeH
cpenbl, IJIAHUPOBAHHE TIOCTYNKOB M OIIEHKH HMX BO3MOXHBIX IOCIEACTBUI IS
OKPY’KaroIleH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIICCTBEHHOW MPAKTHKH, TOHUMAHUE MAaTEeMaTHIECKOM
HayKU Kak cepbl YEIOBEUECKOU NIEATeIbHOCTH, 9TAlOB €€ Pa3BUTHUS U 3HAYMMOCTU
JUISL pa3BUTHs LMBWIM3AIMHU, OBJAQJCHHUE S3HIKOM MATEMAaTUKH W MaTeMaTHYeCKOU
KyJIbTYpPO# KaK CpEICTBOM ITO3HAHMSI MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornuyeckue qeMCTBHUA:

BBISBISATH M XAPAKTEPU30BaTh CYHIECTBEHHBIC MNPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MTOHATUM, OTHOIIIEHUN MEXYy MOHATUIAMH, (OPMYJIUPOBATH ONpPEICTCHUS
MOHSATHM, YCTaHABIMBATh CYIISCTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS IS
0000ITIeHNS U CpaBHEHUS, KPUTEPHUH TIPOBOJIMMOTO aHAIN3A;

BOCIIPUHUMATh, dhopMyIHpOBaThH u peoOpa3oBLIBATH CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISAITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MIPOTUBOPEUUS B
dakTax, TAHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX, TMpeIyiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W IPOTUBOPEYUN;

JenaTh BBIBOJBI C HCMOJB30BAHMEM 3aKOHOB JIOTMKHM, ACAYKTUBHBIX W
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUMN
(IpsiMble M OT MPOTUBHOIO), BBHICTPAUBATh APTYMEHTAINIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMPATh CIIOCOO pelICHUs Y4eOHOM 3a71auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BLIOUpaTh HanboJjee MOAXOIAIINN ¢ YIETOM CaMOCTOSITEILHO BhIACICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:



HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IIO3HAHMS,
(GopMyTHupOBaTH BOMPOCHI, (PUKCHUPYIOIIIE TPOTUBOPEUHE, TPOOIEMy, yCTaHABIUBATh
HMCKOMOE M JaHHOe, (OpMHpOBaTh THIOTE3y, apryMEHTUPOBATh CBOIO IO3MIIUIO,
MHEHHE;

IPOBOJIUTH CAMOCTOSTENBHO CIFITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTE MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SBIICHUSIMU, POLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
IPOBEAEHHOIO HAOJIIOIEHUS, UCCIIEI0BAaHUs, OLIEHUBATh JIOCTOBEPHOCTD MTOJIyYE€HHBIX
pE3yJIbTaTOB, BHIBOJAOB U 000OLICHMI;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIPOLIECCa, a TAaKXKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nndopmanmueii:

BBISBJIAITh A€(PUIUTHI MHPOpPMAIMU, JAHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOITPOC U ISl pELIECHUS 3a/1a4U;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHHKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (GopM
[PEICTaBIICHNUS;

CTPYKTYpUpPOBaTh HHGOPMAIMIO, NPEACTaBIATh €€ B PA3NUYHBIX (popMmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaAEKHOCTh MH(OPMALIIH 110 CAMOCTOATENBEHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUS

Oo0wmenue:

BOCTIpUHUMATh U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMHU U
[EeJISIMH OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XO/Iy PEIICHUS 3a1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;

B XOJe OOCYXICHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
poOJIeMbl, peraeMoi 3a/1auu, BHICKa3bIBaTh UCH, HAIICJICHHBIC HA TIOUCK PEIICHHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHHUSMH JAPYTUX YYaCTHHKOB JMajora,
0oOHapy>XUBaTh Pa3IUYKME U CXOJICTBO MO3UITUH, B KOPPEKTHOU (opMe GOpMyITHPOBATH
pa3HOIIacHsl, CBOU BO3PAKEHUS;

NPENCTaBIIATh PE3YNbTAThl PEIIECHUs 3aJadyM, SKCIEPUMEHTAa, HCCIEIOBAHUA,
POEKTa, CAMOCTOSITENBHO BBIOMpaTh (hopMaT BBICTYIJIEHUS € Y4E€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHUHU.

PeryisiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanms:



COCTaBIIATh IUIAH, AITOPUTM PELICHUs 3aJauyM, BHIOMpPATh CHOCOO pEIIeHHs C
y4€TOM MMEIOIIUXCSI PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

BJIA/ICTh HaBBIKAMU TO3HABATEIHHON pediekchH KaK OCO3HAHUS COBEPIIAEMBbIX
JACHUCTBUM W MBICTUTEIBHBIX TMPOIECCOB, MX pE3yJIbTaTOB, BIaJETh CHocoOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YJIbTaTa PEUICHUS MAaTeMATHYECKOU
3a/lauu;

OPEeNBUAECTh TPYIHOCTH, KOTOPbl€ MOTYT BO3HUKHYTH IpPHU PEUICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX,
HaWJIEHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBACHATH MPUUYHHBI
JOCTIKEHUSI WM HEJOCTIKEHUSI Pe3yJbTaTOB JESATEIBHOCTH, HAXOAWUTh OIIUOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MMOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHIyaJIbHOU
paboThI MIPHU pEIIEHUH y4eOHBIX 3a7a4, IPUHUMATh LE€JIb COBMECTHON JI€ATEIbHOCTH,
IUTAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM palbOThI, pacmpenensaTb BHABI PadoT,
JIOTOBApPUBATHCA, OOCYXKIaTh MPOIIECC M PE3yJbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYX)IeHUs, OOMEH MHEHHII,
«MO3TOBBIE TITYPMbD» U WUHBIE), BHITIOJHATH CBOIO YaCTh PabOThI U KOOPJAHMHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YJICHAMU KOMAaH]IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMO,ICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy o60yuenuss B 10 kiacce oOyYaroImMiics TMOJYYUT CIICIYIOIINAE
MIPEAMETHBIC PE3YIIbTAThI IO OT/IETLHBIM TEMaM padoyeii MporpaMMbl Y4EOHOTO Kypca
«Anrebpa 1 HayaJla MAaTeMaTUIECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEPUPOBATH TMOHIATUSMU: pPAIMOHATBLHOE YHCIIO, OECKOHEUHas
nepuoandecKkasl  ApoOb, TMPOIEHTH, HPpalMOHAIBLHOE  YHCIO0, MHOXECTBa
palMOHANIBHBIX U JEVUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIBHOIO YHUCIIA;

MIPUMEHSTH IPOOHU U TIPOIICHTHI JIJIs1 PEIICHUSI MPUKIIATHBIX 3a/1a4 U3 Pa3INIHBIX
OTpaciiell 3HaHUHM U peabHOMN KU3HU;

OPUMEHSTh NMPUONMKEHHBIE BBIYMCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCICHUN;



CBOOOJHO OMEPHUPOBATH TMOHATHEM: CTEMEHb C IEJbIM IIOKa3aTesieM,
MCIIOJIH30BaTh MOAXOSNIYI0 (OopMy 3amuch JEHCTBUTEIBHBIX YUCEN IS PEIICHUS
MPAKTUYECKUX 33724 U MPEJICTABICHHS JAHHBIX;

CBOOOJTHO OMEpUPOBATH MOHATHUEM: apU(PMETUUECKUN KOpEHb HATypabHOU
CTEIICHY;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIlMOHAIBHBIM ITOKA3aTEIIEM;

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: JIOTapu(M dYHUCIA, JECATUYHBICE U
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJHO ONEPUPOBATH TMOHATUSIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC
YHUCJIOBOT'O apr'yMEHTA;

ONEPUPOBATH TOHATHUSIMHU: ApPKCHUHYC, APKKOCHUHYC M APKTAHT€HC YKCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH TMOHATUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

MPUMEHATh pa3IMYHbIE METOAbl PEIICHUS] PAIUOHANIBHBIX U JAPOOHO-
palMOHAIbHBIX YPABHEHUH, IPUMEHSITh METOJI HHTEPBAJIOB JIJI1 PEIICHHS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMH: MHOTOYJIEH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C LENbIMH KOd()PHUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHATDH JICJICHUE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera st pemenus
3a/1ad;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUN, MaTPHUIIA,
ONpPEIEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICI, UCTIOJIb30BaTh CBOMCTBA
onpenenurTess 2 X 2 il BBIYACICHUS €r0 3HaYCHUS], IPUMEHSTh ONPEACTUTENH IS
pEILICHUsI CUCTEMbl JUHEUHBIX YpaBHEHUW, MOAECIUPOBATH PEAJbHBIE CUTYAIlUU C
MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUMN, UCCIIEIOBATh MOCTPOCHHBIE MOJICIIH C
MIOMOILBIO MAaTPULL U ONPEICIIUTENEH, UHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA JEHCTBUI C KOPHSAMH ISl TPeoOpa30BaHus BEIPAKECHUN;

BBITIOJTHATh MPE0OpPa30BaHUs YHMCIIOBBIX BBIPAXKEHUN, COAEPKAIINX CTETIEHU C
palMOHAIBLHBIM MOKA3aTeIIeM;

UCIIOJIb30BaTh CBOMCTBA JiorapudMoB JJisl TpeoOpa3oBaHusl Jorapu@MUIECKUX
BBIPAXKCHUU;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSMH: HPPAIMOHAIIBHBIC, IOKa3aTeIbHbIE U
JorapupMUUECKue ypaBHEHHUS, HaXOAUTh UX PEHICHUS C MOMOIILI0 PABHOCHIBHBIX
NIEPEXOJIOB UIIN OCYIIECTBIISASA POBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYJIBI Il TIPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUM;



CBOOOZHO  ONEpUpOBAaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
MPUMEHATh  HeoOxoaumble  (OPMYJIBI  JUIsl  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MOJIEJIMPOBATh peajbHbIC CUTYAI[UU Ha A3bIKE AJIreOpbl, COCTABIISATH BhIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 33J]a4M, UCCIIEI0BATh TOCTPOECHHBIE MOJIEIIHU C
MCIIOJIb30BaHUEM ammapara aareOphl.

DOyHKUMU U rpauKu:

CBOOOJIHO OINEpPUPOBATh MOHATHAMU: (DYHKIMS, CHOCOOBI 3ajaHus (YHKIUH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIO3UIIUS QYHKIUN, TpaduK (yHKIIMH, BBITOJHATh
aJIeMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB QYHKIIHIM;

CBOOOMHO OIEpPUPOBATh TMOHATUSAMHU: OOJACTH OMPEICICHUS W MHOMXECTBO
3HAYCHUH (DYHKIMH, HYJTH QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpUPOBATh TMOHATUSAMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuogudeckue (QyHKIMHM, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHUMyMBbI U
MUHAMYMBI (YHKIIMHM, HauOOJbIIEC W HAaWMCHbIIEe 3HadeHHUE QYHKIUHA Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATHSAMU: CTENEHHAs (YHKIUS C HATYpPaIbHBIM U
IebIM TIOKa3aTesieM, TpauK CTEeneHHOW (YHKIIMU C HATYpaJIbHBIM U IIEJIBIM
nokasareneM, rpaduk KOpHS N-Od CTENeHM Kak (PYHKIMU OOpaTHOW CTEMeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

OTIepUPOBATh TOHATHUSAMH: JIMHCHHAS, KBaJApaTU4YHAsS W JAPOOHO-TMHEHHas
(GYHKIIMY, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEI0BAHNUE U MTOCTPOEHUE UX TpadUKOB;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMU: TIOKa3aTeslbHAs M JorapupmMuyeckas
GyHKIIMKA, WX CBOMCTBAa W rpaduKHh, HCHOIB30BaTh WX TpaduKku [Js perieHus
YpaBHECHUH;

CBOOOJTHO OTEPHUPOBATH TMOHATHSIMHU: TPUTOHOMETPHYECKAsT OKPY)KHOCTD,
ompe/ereHIue TPUTOHOMETPUIECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCTIONb30BaTh rpaduku  GYHKOMA IS HWCCIENOBAHUS  TMPOIECCOB U
3aBUCUMOCTEH TpHU PEIICHWH 3ajad W3 JIPYTrux YYCOHBIX MPEIMETOB M PeabHOU
’KU3HH, BEIpaXXaTh POPMYJIaMH 3aBUCHMOCTH MEXIY BETMUYUHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: apuPMETHUECKass W TEeOMETpUYECKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIAasi T€OMETpUUYECKasl MPOTPECCHsi, JTUHEHWHBIN U
AKCIIOHEHIIMATBLHBIA POCT, (POpMysia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

MCIIOJIH30BaTh TMPOTPECCHUU IS PEHICHUS pPEANTbHBIX 3aad NPHUKIATHOTO
XapakTepa;

cBOOOJHO OMEpPUPOBATH MOHATHUSMHU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
MOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE W OrPAHUYEHHBIE MOCJIEI0BATEIHLHOCTH,



ITOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMAaTHYECKOT0 aHAJIM3a KaK aHaJIN3a OECKOHEYHO
MaJbIX;

CBOOOJHO OMEPUPOBATHh MOHATUAMU: HEMPEPHIBHbIE (PYHKIIMU, TOUKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJTHO OIEpPUPOBATH IMOHATHEM: (PYHKIUS, HENpEepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJISl peLICHU 3a/1a4;

cBOOOHO OMEpPUPOBATh MOHATHIAMHU: MIEpBasi U BTOpasi MPOU3BOAHBIC (PYHKIIUH,
KacaTenbHas K rpaduky QyHKIUH;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO Y KOMITO3UIIUU IBYX
(YHKIIMI, 3HaTh IPOU3BOHBIE AIEMEHTAPHBIX (PYHKLIUI;

UCIIOJIb30BaTh TE€OMETPUYECKUH M (U3HYECKUH CMBICT MPOU3BOAHOW s
peleHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uisl ONMCAaHUS PEabHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MIPEAMETOB;

CBOOOJHO OIEpUPOBaTh MOHATUSMU: OIPEACIICHUE, TEOpeMa, YpaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOIO OOBEKTa, JOKa3aTeIbCTBO, PAaBHOCHUJIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiiacce oOyYarolmMiiCSd TMOJYyYUT CIICIYIOIINUE
MIpEAMETHBIE PE3YJIbTaThl IO OTAEIBHBIM TEMaM paboueil MporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTN3ay:

Yucua 1 BbIYUCICHHUA:

CBOOOHO ONEpUPOBATh MOHITUSIMU: HATypaJbHOE U LEJI0€ YHCI0, MHOXKECTBA
HaTypaJbHBbIX M ILENBIX YUCEJ, UCIOIb30BaTh NMPU3HAKUA JIEJIMMOCTH LENBIX YUCET,
HOJl n HOK nHaTypanbHbBIX 4ucen Uil pElIEHUs 3a7ad, NPUMEHATH AJITOPUTM
EBxnuna;

CcBOOOZIHO OMepUpoBaTh MOHITHEM OCTaTKa IO MOJIYJIO, 3alUChIBAThH
HaTypAJIbHBIEC YHCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEJl, MPEJCTaBISATh KOMIUIEKCHBIE 4KClia B ainreOpandyeckod u
TPUTOHOMETPUUYECKON (opMe, BBIMOJIHATH apUPMETHUECKUE ONepaluud C HUMH U
n300paxaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSATUSMU: HPPAIMOHANIbHBIE, IOKa3aTelIbHbIE U
JorapuMUUEcKre HEPABEHCTBA, HAXOJUTh UX PELICHUS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEX0/I0B;

OCYLIECTBJIATh OTOOP KOPHEN ITPU PEIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;



CBOOOJIHO  OMEpUpPOBaTh TOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSTh  HEOOXOAuMble  (QOpPMYNBl  JJIi  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUAMH: CUCTEMa M COBOKYMHOCTb YPaBHEHHU U
HEPABEHCTB, PAaBHOCWJIbHBIE CHUCTEMbl U CHUCTEMBI-CIEJICTBUS, HAXOAUTHh PEIICHUS
CHUCTEMBbl U COBOKYITHOCTEH pallMOHANbHBIX, WPPALMOHAIBHBIX, MOKAa3aTeIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUH U HEPABEHCTB;

penaTh pallMoHalIbHbIE, UPPALIMOHATIBHBIC, TOKa3aTeIbHbIC, JOTapU(PMUYECKUE
U TPUTOHOMETPUYECKHE YpaBHEHHMS W HEPaBEHCTBA, COJEpKallue MOAYIU U
napameTphl;

MPUMEHSTh Tpaduueckre METONbl JIJIsl pelleHHs] YpaBHECHHH U HEPaBEHCTB, a
TaKKe 3a/1a4 ¢ IapamMeTpamy;

MOJIEJIUPOBATh peajbHbIC CUTYAIIUU Ha A3BIKE aJIreOpbl, COCTABIISATH BBIPAXKECHUS,
YpaBHEHHUS, HEPAaBEHCTBA W HUX CHUCTEMBl 10 YCJIOBHMIO 3aJayd, MCCIEIOBATh
MIOCTPOEHHBIE MOJIEJM C MCIOJb30BaHUEM arnmapara ajreOpbl, UHTEPIPETUPOBAThH
ITOJTYyYEHHBIA PE3yJIbTarT.

DOyHKUMU U rpaduKu:

CTPOUTh TpaUKU KOMIO3MLIMUA (PYHKIHH C TOMOUIbIO 3JIEMEHTapHOIro
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHUE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPJIUHATHOMN
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUIAMHU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

OPUMEHSATh (PYHKIIMU I8 MOJEIUPOBAHMS W HCCIEIOBAaHUS peabHBIX
IPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

MCIIOJIb30BaTh MPOU3BOIHYIO ISl UCCIENOBaHUS (YHKIMHA HA MOHOTOHHOCTh U
HKCTPEMYMBI;

HaxOJIUTh HauOOJIbIIIEC W HAMMEHBINCe 3HAYeHUs (PYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCTIONb30BaTh MPOW3BOJHYIO JJIs HAxXOXKIACHHWS HAWIydIIero pemeHUus B
NPUKJIAJHBIX, B TOM YHCII€ COLUMATBbHO-?KOHOMUYECKHX, 3a/lauax, AJis ONpeneseHus
CKOPOCTH ¥ YCKOPEHHUsI MPOIIECcca, 3aJaHHOTO (OpMYIION UTH TpaduKoM;

cBOOO/IHO OTEpUpPOBATH MOHATHIMU: TIepBOOOpa3Hasi, onpeaAeaEHHbIA HHTErpal,
HaXOJWTh TEPBOOOpPA3HBIE JJIEMEHTAPHBIX (YHKIWHA W BBIUUCISATH HHTErpaj Io
dbopmyne Herorona-JleliOHuiia;

HAXOAUTh IJIOIAAH IIOCKUX GUTYp U 0OBEMBI TE C TOMOIIBIO HHTETpasa;

UMETh TIPEJCTABICHHE O MAaTeMaTHYECKOM MOJEITUPOBAHUU Ha TMpUMEpPE
coctapiieHus nudpepeHnanbHbIX YpaBHEHUI;



peuiatb IPUKIAJIHBIC 3aJladv, B TOM YHCJIC COLOUAIIBHO-9KOHOMHYCCKOTO H
(I)I/IBI/I‘-IGCKOFO XapakTepa, CpeaACTBAMU MATCMATUICCKOI'O aHaJIn34a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

MHOX€ECTBO
JIEHCTBUTEIIHLHBIX YHMCEIL.
MHOTO4JICHEL.
PanmonansHble ypaBHEHUS
1 HepaBeHCTBa. CHCTEMBI
JIMHENUHBIX YpaBHEHUN

24 1

OYHKIMH U TPadUKH.
CrenenHast QyHKIUS C
LEJIBIM [TOKa3aTeseM

12 1

ApudmeTnueckuii KopeHb
N-OM CTEIEHHU.
HppauroHnanbHble
YPaBHEHHUS

15 1

[ToxazarenbHast QyHKIHMSL.
IToka3aTenbHbIE ypaBHEHUS

10 1

Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
YpaBHEHHUS

18 1

Tpuronomerpuyeckue
BBIPAXECHUS U YPaBHEHUS

22 1




HOCJ’IG,I[OB&TCJ'IBHOCTI/I u

10 1
MIPOTPECCUU
HenpepoiBHble QyHKINH. 20 1
[IpousBogHas
[ToBTOpenwue, 0600IIeHNE, 5 )
cucTeMaTu3aIus 3HaHui
BIIEE KOJIMYECTB
OBIL o1 CTBO 136 10

YACOB I10 I[TPOTPAMME




11 KIIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB
H TEM IIPOrpamMmMabl

KoanuecTBo 4acoB

KonrpoJsbnubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

HccnenoBanue GyHKIHM ¢
MOMOIIIBIO TPOU3BOIHON

22 1

[TepBooOpasnas u
UHTErpal

12 1

I'padpuxu
TPUTOHOMETPHYECKHX
b yHKIIHIA.
TpuronomeTrpuyeckue
HEPaBEHCTBA

14 1

HppaunoHansHble,
HoKa3aTesbHbIC U
JorapupmMuyecKue
HEpaBEHCTBA

24 1

KommiekcHblie unciia

10 1

HarypanbHble u niensie
qucIia

10 1

CucreMbl pallMOHAIIBHBIX,
HPpAMOHATEHBIX
MOKa3aTeNbHBIX U
norapuGMUIECKUx
YpaBHEHUU

12 1

3agauu ¢ mapaMeTpamu

16 1




[ToBTOpEHME, 0000IIECHHE,
cHUCTEeMaTH3alus 3HaHUI

16

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

MHO)KGCTBO, orcpanv Hal
MHO>KECTBaMHU U MX CBOMCTBA

Huarpammsl Ditniepa-Benna

IIpuMeHeHne TeOpEeTUKO-
MHO>KECTBEHHOT'O aIllapara
JUISL peIeHus 3a/1a4

PannonanbsHbIe ynca.
OOBIKHOBEHHBIE U
JECSITUUHBIE TpooH,
MPOLICHTHI, OECKOHEYHBIC
MEPUOIUYECKHE TPOOH

PanuonansHBIC UKCA.
OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH,
MPOLIEHTHI, 0ECKOHEUHBIC
MEePUOANYECKHE TPOOH

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKJIAIHBIX 38134




[Ipumenenue npodeit u
MPOLIEHTOB ISl pEIICHUS
MPUKIIAIHBIX 3a7a4

JleficTBUTEIbHBIC YUCTIA.
PanmonansHbie U
HUPpAMOHAIILHBIE YHCIIa

Apudmernueckue onepanuu
C JIeHICTBUTEIbHBIMU YHCIAMU

10

Mopynbe NENCTBUTEIBHOTO
4YHUCla U ero CBOMCTBA

11

[TpubnmxEnnbIe
BBIYMCIICHHUS], IPaBUJIa
OKpYTJICHUS, TPUKUIKA U
OLICHKA pe3yibTaTa
BBIYHCIICHUI

12

OcCHOBHEBIE MCTOJBI pCHICHUA
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcHOBHEBIE MCTOJBI pCHICHUA
IEJIBIX U IPOOHO-
parroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIe METOABI pemeHI/m
HENbIX U JPOOHO-
palMOHAIBHBIX YPAaBHEHUU U
HEPaBCHCTB




15

MHorouwieHsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTOYJICHa Ha MHOTOYJICH C
octatkoM. Teopema besy

16

MHorouseHsl ¢ eIbIMU
koaurmentamu. Teopema
Buera

17

Pemenne cucremM TMHENHBIX
yYpaBHEHUU

18

Pemenue cucreM TMHEHHBIX
yYpaBHEHUU

19

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUH. Onpenenurenb
MaTpHIII 2%X2, eT0
F€OMETPUUYECKHUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €TI0
3HAUYECHUS

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUUYECKHUI CMBICIT
W CBOMCTBA; BEIYUCIICHUE €TI0
3HAUCHUSA

21

IIpuMeHeHne onpenenuTens
JUISL PELLIEHUs CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

22

Pewienue npukiiagHeIxX 3aaa4y
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN




23

Pemmenuie npukiaaHbIX 3a1a4
C TIOMOIIIBIO CHUCTEMBI
JIMHEWHBIX YpaBHCHUH

24

KoHntposbnas padora:
"PanuonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aJaHUS
bynkun. Bzaumuo
oOpaTHble PYHKIIHH.
Komnoszumus ¢pyHkimii

26

['paduk pyHKUHM.
OnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB

byHKIMMA

27

OO6nacTp ornpeneneHus u
MHOYECTBO 3HaU€HHH
¢bynkunu. Hynu pyskuumu.
IIpomexxyTkH 3HaK
MIOCTOSTHCTBA

28

YETHbIC U HEYETHBIE
¢byukun. [leproauueckue
¢byukun. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl 1 MUHUMYMBI
byakuun. Hanbonpiiee n
HaMMEHBIIIee 3HAYCHUE
(GYHKIIMM HAa IPOMEKYTKE




30

JIuneitnas, KBajipaTU4Has U
JIpOOHO-JIMHEWHAST PYHKITUN

31

DJIeMEHTapHOE UCCIIEIOBAHUE
U TMIOCTPOCHUE IPahUKOB ITUX

byHKIHHA

32

DJIeMEHTapHOE UCCIIEIOBAHUE
¥ TIOCTPOCHHUE TPapUKOB ITUX

byHKIMI

33

CrereHn ¢ UEIbIM
nokaszareiieM. bunom
HreroTona

34

CrereHs ¢ UEeIbIM
nokasarejieM. buHom
Hrrotona

35

CrenenHast QyHKIUS C
HATYpPaJIbHBIM U IENIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

KonTponbhas pabota:
"Crenennas ¢pyHkus. Eé
cBoiictBa u rpaduk"

37

ApudmeTndeckuit KopeHb
HAaTypaJbHOMU CTENEHU U €T0
CBOMCTBa

38

ApudmeTndeckuit KopeHb
HaTypaJbHOMN CTEIEHU U €ro
CBOMCTBA




39

[TpeobpazoBanus YHCIOBBIX
BBIpAXECHHI, CO/IepIKalInX
CTEMEeHH U KOPHU

40

[TpeobpazoBanus YHCIOBBIX
BBIPAXCHHI, COIepKalInX
CTEMEeHH U KOPHU

41

[IpeoOpazoBaHus YUCIOBBIX
BBIPKEHUH, CONIEpIKAIIUX
CTEIICHU W KOPHU

42

HppauroHnanbHbie
ypaBHeHHsA. OCHOBHbIE
METO/Ibl PEILICHUS
UPPALMOHAIBHBIX YPaBHEHUN

43

HppauroHnanbHble
ypaBHeHHsA. OCHOBHBIE
METO/BbI PEILIECHUS
UPPALMOHAIBHBIX YPaBHEHUN

44

WppaunonanbHble
ypaBHeHHsI. OCHOBHBIE
METO/Ibl PEILICHUS
UppalMOHATILHBIX YPaBHEHUN

45

PaBHOCHIIBHBIE ITEPEXO/BI B
PELICHUH UPPaLUOHAIBHBIX
yYpaBHEHUU

46

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUN UPPALUOHAIBHBIX
YpaBHEHUU




47

PaBHOCHIIbHBIE TTEPEXO/IBI B
pellIeHUuU UpPaALIOHATBHBIX
ypaBHEHUH

48

PaBHOCHIIbHBIE TTEPEXOBI B
pelIeHUU UpPALOHATIBHBIX
ypaBHEHUH

49

CoiicTBa u rpaduk KOpHS n-
Oli CTEeNeHHU Kak (PyHKIIUU
0OpaTHOM CTETICHH C
HaTypaJIbHBIM [IOKa3aTelIeM

50

CaoticTBa u rpaduK KOpHS n-
Oif cTeneHu Kak QyHKIUU
00paTHOM CTETeHu ¢
HaATypaJIbHBIM MOKa3aTeleM

51

KonrtpomnsHas padora:
"CpoiicTBa u rpaduk KOpHA
n-OU CTEIECHH.
HppanuoHanpHble
ypaBHEeHUA"

52

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOUCTBA

53

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

54

CreneHb C palMoOHaIbHBIM
oKa3aTejIeM U €€ CBOICTBa

55

[TokazaTenpHas GyHKIIHS, €€
CBOMCTBA U Tpaduk




56

Hcnonws3oBanue rpaduka
GYHKIMY 1S peIeHUs
ypaBHEHUH

57

Hcnons3oBanue rpaduka
GYHKIMY IS peIIeHUs
ypaBHEHUH

58

Iloka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
HOKa3aTeIbHbIX YpPaBHEHUN

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/BI PEILICHUS
[OKa3aTeIbHbIX YPaBHEHUN

60

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE MCTOJBI pCICHUA
MIOKAa3aTeNbHbIX YPAaBHEHUN

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKIIHS.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapudm yucna. CoiicTBa
norapupma

63

Jlorapudm uucmna. CBoiicTBa
norapupma

64

Jlorapudm umncna. CBoiicTBa
Jorapudpma

65

JlecaTuuHble U HATypalbHbIE
JorapupMbl




66

JlecATUYHBIC U HATYpAJIbHBIC
sorapuhMbl

67

ITpeoOpa3oBanue
BBIPKEHUH, CONIEpKAIIUX
sorapuhMbl

68

ITpeoOpa3oBanue
BBIPAXKEHHUI, COJIEPHKAIIUX
norapupMbl

69

[Tpeobpa3oBanue
BBIPAXKEHUI, COJIEPHKALIIUX
sorapupMbl

70

Jlorapugmmueckas GpyHKIuS,
e€ cBolicTBa U rpaduk

71

Jlorapudmuueckas GyHKUMS,
e€ cBolicTBa U rpaduk

72

Hcnons3oBanue rpaduka
GYHKIUH IS pEIIeHUS
ypaBHEHU U

73

Hcnons3oBanue rpaduka
GYHKIUY JUTS] pEIIeHUS
ypaBHEHUH

74

Jlorapugmuueckue
ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILICHUS
JorapupMUUECKUX
ypaBHEHUH

75

Jlorapugmuueckue
ypaBHeHUsA. OCHOBHBIE




METO/IbI PeIICHUs
JgorapupMUUEecKux
ypaBHEHUH

76

Jlorapudpmuaeckue
ypaBHeHHsI. OCHOBHBIC
METO/IbI PEIICHUS
JOTapUPMHUUECKUX
ypaBHEHU I

77

PaBHOCWIIBHBIE NTEpEXOABI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUU

78

PaBHOCWIIBHBIE NTEpEXOABI B
PELICHUH JTOrapuPMHUUECKUX
yYpaBHEHUH

79

KonrtpomnsHas padora:
"Jlorapudmuueckast
¢ynkuus. Jlorapupmudeckue
ypaBHeHHUA"

80

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTIO
apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra




83

ApKcUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPYKHOCTB, OIpe/ieJICHHE
TPUTOHOMETPHUYECKHUX
(GyHKIHMI 4UCIOBOTO
aprymeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpeZIeTICHHUE
TPUTOHOMETPUUYECKHX
(GyHKIMI 4MCI0BOTO
apryMmeHra

86

OCHOBHEBIE
TPUTOHOMETPHICCKHE

bopMyIbl

87

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopMyIbl

88

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopMyIbl

89

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopmyIbl

90

[TpeoGpa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI




91

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

92

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

93

[Tpeobpa3oBanue
TPUTOHOMETPHUYECKHUX
BBIPKEHUMN

94

Pemenne
TPUTOHOMETPUUECKHUX
YpaBHEHUU

95

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

96

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH




100

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUH

101

KonTponbnas pabota:
"TpuroHomeTpuyecKue
BBIPAXCHUS U
TPUTOHOMETPHYECKHE
ypaBHeHUA"

102

ITocnenoBaTeILHOCTH,
CII0COOBI 3aJaHuUs
MMOCJIEIOBATEILHOCTEH.
Meto MaTemMaTHIECKO
WHIYKIIUU

103

MOHOTOHHBIE U
OTpaHUYCHHBIC
MMOCJICIOBATEILHOCTH.
Hcropus anannsa
OECKOHEYHO MAaJIbIX

104

Apudmernueckas
nporpeccust

105

FCOMCTqueCKaﬂ porpeccuda

106

Beckoneuno yOsiBaromias
reoMeTpHuuecKas porpeccus

107

CyMMa 0eCKOHEUHO
yOBIBaroIIeil reOMeTpUIecKoi
IIPOrpeECCUM

108

JIuHeHbIl 1
AKCIOHEHIIMATbHBIN POCT.




Yucno e. DopMyna CI0KHBIX
MPOLIEHTOB

JInneniHplil 1
SKCTIOHCHIIMAIBHBIN POCT.

109
Yucno e. DopMyna CI0KHBIX
MIPOLIEHTOB
Hcnonp30oBanue nporpeccun

110 JUTSL pEIICHUS PeabHBIX
3a]a4 MPUKIAAHOTO
xapakrepa
KonTponbhas pabora:

111 "IlocnenoBaTenbHOCTH U
nporpeccun”

112 HenpepsiBHbie QyHKITNN U X
CBOMCTBA

113 Touka pa3pbsiBa. ACHMITOTHI
rpadukoB QpyHKUINN

114 CaoiicTBa QyHKIUI
HETPEPHIBHBIX HAa OTPE3Ke

115 CgoiicTBa (pyHKIMH
HETPEPHIBHBIX HA OTPE3KE

116 Meroa uHTEpBaJIOB JUIst
pELIeHUs] HEPABEHCTB

17 Meroa uHTEpBaJIOB JUIst
pELIeHUs] HEPABEHCTB

118 Metoa nHTEpBaIOB AJIst

pCelICHUS HCPABCHCTB




119

[IpumeHeHue cBOMCTB
HENPEPBIBHBIX PYHKIUN A5
peleHus 3aaau

120

[IprumeHeHue cBOMCTB
HENPEPBIBHBIX PYHKIUN A5
peleHus 3aaad

121

IlepBas u BTOpas
POU3BOJIHbIE (PYHKLIUU

122

Ornpenenenue,
F€OMETPUUYECKUN CMBICIT
MPOU3BOTHOM

123

Onpenenenne, GU3NIECKU
CMBICJI IPOU3BOTHOMN

124

YpaBHEHHE KacaTeIbHOU K
rpaduxy GpyHKINN

125

YpaBHEHHE KacaTelIbHOU K
rpaduxy GyHKIUN

126

[Tpon3BoiHBIE BNIEMEHTAPHBIX
byHKIII

127

[Tpon3BoiHBIE BNIEMEHTAPHBIX
byHKIII

128

IIpou3BogHas CyMMBI,
MIPOU3BENICHNUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

129

IIpou3BogHas CyMMBI,
IIPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA




[IpousBoHas CYMMBI,

130 MIPOU3BEICHHUS, YACTHOTO U 1
KOMITO3HITHHU () YHKITHA

131 'I'<OHTpOJ'IBHa$I ;')'a6OTa: | |

[IpousBoaHas

[ToBTOpenwue, 0600mIeHNE,

132 cHCTEMAaTH3aIUs 3HAHUN: 1
"VpaBHenus"
[ToBTOpeHme, 0600mEeHNE,

133 cHCTEMAaTH3aIUs 3HAHUN: 1
"CDYHKHI/IH”

134 Nrtorosas KOHTpOJIbHAS 1 1
paborta

135 Ntorosas KOHTpoOJIbHAS | |
paborta

136 [ToBTOpenue, 06001IICHNE, |
CHCTEMATH3aLMs 3HAaHUH

OBHIEE KOJIMYECTBO HACOB 136 10

I10 ITPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne mpou3BOIHON
K UCCIIEIOBaHMIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpuMeHeHne mpou3BOIHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
DKCTPEMYMBI

ITpumeHeHne npon3BOaHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTh U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

ITpumeHeHne npon3BOgHON
K UCCIIEIOBaHMIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHOU
K UCCIIEIOBAHUIO (YHKITUI




HA MOHOTOHHOCTb U
9KCTPEMYMBI

Haxoxxnenne HanOoJIbIIIEro
Y HAaMMEHBIIIETO 3HAYECHUS
HENPEePBIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenune HanOoJIbIIEro
Y HAaMMEHBIIIET0 3HAYECHHS
HETPEPhIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxxnenue HanOoJib1ero
Y HAUMEHbILIETr0o 3HaYCHHS
HENpepbIBHON (PYHKIMU Ha
OTpe3Ke

10

Haxoxxnenne HanOosbIero
Y HAaUMEHbILIET0 3HAYCHUS
HENpepbIBHON (PYHKIUU Ha
OTpe3Ke

11

Haxoxnenne HanOosbIIero
Y HAUMEHBILIETO 3HAYCHHS
HENpepbIBHON (QYHKIUU Ha
OTpe3Ke

12

Haxoxnenne HanOosbIIero
Y HAaUMEHBILIETO 3HAYCHHS
HENpEepbIBHON (QYHKIIUHU Ha
OTpe3Ke

13

IIpuMeHeHne MpoU3BOIHOU
JUTSL HAXOKICHHUS




HanJIy4ymero pCiicHus B
MPUKIAAHBIX 3a/ladax

14

IIpuMeHeHne Mpou3BOIHOU
JUI HAXOXKJICHUS
HAWIyYIlero pelexHus B
IPUKJIAJHBIX 3a/1a4ax

15

IIpuMeHeHne mpou3BOIHON
JUTSL OIIPEICIICHUS
CKOPOCTH U YCKOpPEHUS
mpolecca, 3a1aHHOTO
dbopmynoit unu rpadpukom

16

[IpumeneHne Tpon3BOTHOM
JUISL OIIPEEIIEHUS
CKOPOCTH U YCKOPEHUS
Ipolecca, 3alaHHOro
dbopmyroit uiu rpagukoM

17

Komnozumus GyHkimii

18

Komnozumus GyHkimii

19

Kommozurust ¢hyHKImii

20

['eomerpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAWHATHOM IIOCKOCTH

21

['eomeTpuueckue oOpassl
YpaBHEHUH Ha
KOOPJAWHATHOM IIOCKOCTH

22

KonrpomnsHas padora:
"UccnenoBanue GyHKIUHI C
MMOMOUIBIO TPOU3BOTHOM"




23

[TepBooOpa3Has, OCHOBHOE
CBOICTBO NEPBOOOPA3HBIX

24

[TepBooOpazHbie
AJIEMEHTAPHBIX ()YHKITHIA.
[TpaBuia HAX 0K ICHHS
epBOOOPa3HBIX

25

[TepBooOpaznbie
AJIEMEHTAPHBIX (DYHKITHIA.
[TpaBuiia HaX XK ICHHS
epBOOOPa3HBIX

26

HnTerpan.
['eomeTpuueckuii cMbICH
VHTETpaja

27

Brruncienue
OTIPENIEIEHHOTO UHTErpaia
o popmyne HeroToHa-
JleitOHuma

28

Brraucnenue
onpeAenéHHOr0 UHTErpaia
o popmyne HeroToHa-
JleiiOauma

29

ITpumeHeHne uHTETpaia
JUIS HAXOXKJICHUS
TUIOINAAEH TUIOCKUX QUTYp

30

[TpumeHeHue uHTETpaa
JUISL HAXO0XKIIEHUSI 00BEMOB
TEOMETPHUECKUX Tell




31

[Ipumepsl perieHuii
nuddepeHImaTbHBIX
ypaBHEHUH

32

[Ipumepsl perieHuii
nuddepeHImaTbHBIX
ypaBHEHUH

33

Maremarnueckoe
MOJIEJTMPOBAHUE PEATbHBIX
MIPOLIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX
yYpaBHEHUU

34

KonrpomnsHas pabora:
"TlepBooOpazHas u
uHTerpan”

35

Tpuronomerpuyeckue
(byHKLUY, UX CBOICTBA U
rpaduxu

36

Tpuronomerpuyeckue
(byHKLUH, UX CBOICTBA U
rpaduxu

37

Tpuronomerpuueckue
(byHKLIMH, X CBOICTBA U
rpaduxu

38

Tpuronomerpuueckue
(byHKLMH, UX CBOICTBA U
rpaduxu




39

Tpuronomerpuveckue
(GyHKIINH, UX CBOICTBA U
rpaduku

40

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

41

OTt60p KOpHE
TPUTOHOMETPUUYECKHX
YPaBHEHMH C TOMOUIbIO
TPUTOHOMETPUUECKON
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYIECKOMN
OKPYKHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

44

Perenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB




45

Penrenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

46

Penrenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonTponbhas pabota:
"I'padpukn
TPUTOHOMETPUUYECKHX
GbyHKLIN.
Tpuronomerpuyeckue
HepaBeHcTBa"

49

OCHOBHBIE METOIBI
pelIeHus OKa3aTeNbHbBIX
HEPABEHCTB

50

OCHOBHBIE METOIBI
pelIeHus TOKa3aTeNbHbBIX
HEPABEHCTB

51

OCHOBHBIE METO/IBI
pelIeHus TOKa3aTeNbHbBIX
HEPABEHCTB

52

OCHOBHBIE METO/IBI
pelIeHus TOKa3aTeNbHBIX
HEPABEHCTB




53

OcHOBHBIE METOJIbI
pelieHus
JorapupMUUEeCcKUX
HEPABEHCTB

54

OcHOBHBIE METO/IbI
peleHus
JorapuMuUUEcKux
HEPaBEHCTB

55

OCHOBHBIE METO/IbI
peleHus
JorapupMUUECKUx
HEPaBEHCTB

56

OCHOBHBIE METOIBI
peleHus
JorapuMUIECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
pelIeHus: UppauOHATIBHBIX
HEPABCHCTB

58

OCHOBHBIE METO/IBI
pelIeHus UpPaIUOHATBHBIX
HEPABCHCTB

59

OCHOBHBIE METO/IBI
pelIeHus UpPAIUOHATIBHBIX
HEPABEHCTB

60

OCHOBHBIE METOIBI
pelIeHUs UPPATUOHATBHBIX
HEPABEHCTB




61

['padmyeckue MeToabI

pPEHICHUA UppalliOHAJIbHBIX

ypaBHEHUH

62

['paduyeckue MeToabI

pE€UIICHUA UppalliOHAJIbHBIX

ypaBHEHUH

63

['papmueckue MeToabl
peLIeHus IOKa3aTeNbHbIX
yYpaBHEHUU

64

['paduaeckue meTo b
pelIeHus MoKa3aTeNbHbBIX
HEPABEHCTB

65

['padpuaeckue meTo bl
pelieHus
J0rapupMHUECKUX
yYpaBHEHUNU

66

['padpuaeckue meTo b1
pereHus
JorapuGpMUUECKUX
HEPaBEHCTB

67

['padpraeckue meTo b1
perieHus
norapuMUIECKUX
HEPaBEHCTB

68

['paduueckue MeTo b1

pCHICHUS MTOKA3aTCIbHBIX U

J0rapupMHUUECKUX
YpaBHEHUU




69

['padmyeckue MeToabI
pelleHus: MOKa3aTeNbHbIX U
JorapupMUUEeCcKUX
ypaBHEHUH

70

['paduyeckue MeToabI
pelleHus: MoKa3aTeNbHbIX U
JorapuMuUUEcKux
HEPaBEHCTB

71

['padmyeckue MeTObI
pelleHus: MOKa3aTeNbHbBIX U
JorapupMUUECKUx
HEPaBEHCTB

72

KonrtpomnsHas padora:
"HppanuoHaiabHEbIE,
MOKa3aTeNbHbIE U
jorapudmuueckre
HepaBeHcTBa"

73

KommiekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHYCCKAS
dbopMmBI 3amrcH
KOMILJIEKCHOTO YHCIIa

74

KomnekcHsie uncina.
Anrebpanyeckas u
TPUTOHOMETPUYECKAS
dbopMmBI 3amucu
KOMILJIEKCHOT'O Yucia




75

Apudmernueckue
OTepaIuy ¢
KOMILICKCHBIMHU YUCIIAMH

76

Apudmernueckue
OIepaIuy ¢
KOMILICKCHBIMHU YUCIIAMH

77

N3o6paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJMHATHOM TIOCKOCTH

78

N3o06paxenue
KOMIUIEKCHBIX YHCEIl Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopau
n-OM CTENEHU U3
KOMIUIEKCHOTO YHMCJIa

80

®opmyna Myaspa. Kopau
N-OM CTENEHU U3
KOMIUIEKCHOTO YHCJIa

81

IIpumeHeHne
KOMIUIEKCHBIX YHCEI IS
perieHus: GU3NIECKuX U
TFEOMETPUUECKUX 3aa4

82

KonTponbnas pabota:
"KomruiexkcHsie yucia'

83

HarypanbHble u niensie
qucia

84

Harypanbnsle u nensie
yucia




85

[TpumeHeHre mpU3HAKOB
JEIIMMOCTH LIEJIBIX YUCEe

86

IIpuMeHeHne NpU3HAKOB
JEJIMMOCTH LIETIBIX YUCEI

87

IIpuMeHeHne NpU3HAKOB
JEJIAMOCTH LIEJIBIX YHACEN:
HO/l u HOK

88

IIpuMeHeHne MpU3HAKOB
JEJIAMOCTH LIEIIBIX YHACEN:
HO/l u HOK

89

IIpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

90

IIpumeHeHne MpU3HAKOB
JEIMMOCTH LIEIIBIX YHACEN:
OCTaTKH 110 MOJYJIIO

91

IIpruMeHeHne Npu3HaKoB
JETUMOCTH IICJIBIX YHCE:
anroput™ EBkinaa nms
penieHus 3aj1a4 B eJIbIX
quciiax

92

KonTponbhas pabora:
"Teopus nenbIx yucen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHUH. PaBHOCHITbHBIE
CHUCTEMBI 1 CUCTEMBI-
CJIEICTBUS




94

CucremMa 1 COBOKYIHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OcHOBHBIE METOBI
pEILIEHUs CUCTEM U
COBOKYITHOCTEHN
palMOHAIBHBIX YPAaBHEHUMN

96

OcHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYITHOCTEHN
VPPALMOHAIIBHBIX
ypaBHEHU I

97

OCHOBHBIE METO/IbI
pPELIECHHS CUCTEM U
COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHHUI

98

OCHOBHBIE METO/IbI
pELIECHHS CUCTEM U
COBOKYITHOCTEH
MTOKa3aTeJIbHBIX YPaBHEHHUU

99

OCHOBHBIE METOEI
PEIICHUS] CUCTEM U
COBOKYITHOCTEH
JorapupMUUECKUX
ypaBHEHUU

100

OCHOBHBIE METOIEI
PEIICHUS CUCTEM U




COBOKYITHOCTEH
JgorapupMUUEecKux
ypaBHEHUH

101

[TpuMmeHeHne cUCTEM K
PELIECHUI0 MaTEMaTUYECKHUX
3aJa4 U 3a1a4 U3
pas3n4HbIX o0nacTeit
HayKHU U PEAIbHOM KU3HH,
WHTEpIpETALN
IIOJIyYEHHBIX PE3YJIHTATOB

102

[TpumeHeHne cucTem K
PELICHNUIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTei
HayKHU U PEAIbHON KU3HH,
MHTEPIIPETALNS
MIOJIyYEHHBIX PE3Yy/IbTaTOB

103

IIpuMeHeHne HepaBEHCTB K
PELIEHUI0 MATEMATHYECKUX
3a/1a4 ¥ 3aJ1a4 u3
pa3InYHbIX o0yacTei
HAyKU U PEAIbHOU KU3HH,
UHTEpIpeTaus
MIOJIy4EHHBIX PE3YJIbTATOB

104

KonrpomnbHas pabora:
"CucreMsl palluOHAIbHBIX,
MPPALIOHATBHBIX
IIOKa3aTeNbHBIX U




JorapupMUUEcKUx
ypaBHeHUI"

PauuonanbHble ypaBHEHUS

105
C mapameTpaMu
PanuonanbHblie

106 HEPABEHCTBA C
napaMerpamu

107 PanyonanbHbie CHCTEMEI C
napaMmerpamu
HppanuoHanpHble

108 YpaBHEHUSI, HEPABEHCTBA C
napaMerpamu

109 HppanmoHanbHble CUCTEMBI
C mapameTpaMu
[ToxazarenbHbIe

110 YpaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

11 IToxazarenbHbIE CUCTEMBI C
napaMeTpamu
Jlorapugmuueckue

112 YpaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudmuueckue
CUCTEMBI C ITapaMeTpaMu

114 Tpuronomerpuueckue

YpaBHEHHUS C TapaMeTpaMu




115

Tpuronomerpuyeckue
HEPaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTtpoenue u
UCCIIEJOBaHUE
MaTeMaTUYECKUX MOJIeNen
pealbHbIX CUTYyallui C
MOMOIIbIO YPaBHEHUH C
napaMeTpamu

118

[TocTpoenune n
UCCIIEI0BAHKE
MaTEeMaTUYeCKUX MOJEIIEeH
peabHBIX CUTYyaIuH C
IIOMOIIBIO CUCTEM
YPaBHEHUH € TapamMeTpamu

119

ITocTpoenue u
HCCIIEIOBAHNE
MaTeMaTUYECKUX MoJeel
pEaNbHBIX CUTYALIHM C
ITOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

120

KonTponbhas pabora:
"3agauyum ¢ mapamerpamu’

121

[ToBTOpenme, 0600IIEHNE,
cHCTeMaTH3aus 3HaHUH
"VYpaBHenus"




122

[ToBTOpEHME, 0000IIECHHE,
CHCTeMaTH3alns 3HAHMIA:
"VpaBuenus"

123

[ToBTOpEHmE, 0000IICHNE,
cUCTeMaTu3allus 3HaHUi:
"VpaBHenus. CUCTEMBI
ypaBHeHU"

124

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allns 3HAHMIA:
"Hepasencrtna"

125

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBenctaa"

126

[ToBTOpenue, 0600IEHNE,
cucTeMaTH3alys 3HaHUM:
"HepaBenctsa"

127

[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3alys 3HaHUM:
"ITponsBogHas u eé
npuMeHeHue"

128

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTH3alys 3HaHUM:
"ITponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpenwue, 06001IIeHNE,
cUCTeMaTH3aIus 3HaHWI:
"ITponsBoaHas u eé
npuMeHeHue"




130

[ToBTOpEHME, 0000IIECHHE,
cUCTeMaTH3allus 3HaHU:
"UuTerpan u ero
npuMeHeHue"

131

[ToBTOpEeHmE, 0600IICHNE,
CHCTEeMaTH3allys 3HAHMIA:
"OyHkuun"

132

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allns 3HAHMIA:
"OyHkuun"

133

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"OyHkuun"

134

Ntorosas KOHTpoOJIbHAS
pabota

135

Ntorosas KOHTpoOJIbHAS
paborta

136

[ToBTOpenue, 0600IIEHNE,
cUcTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

136

10







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30BATEJIBHOM

ITPOI'PAMMBbI
10 KITACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero

pe3yJbTara 001ero oopazoBaHus
1 Yucna u BBIYUCICHUS
11 OrniepupoBaTh MOHATUSIMHU: PALMOHAIBHOE M JIEHCTBUTEIILHOE YMCIIO, OOBIKHOBEHHAs W JCCATHYHAS APOOb,
' HPOLEHTH
1.2 BrimonusaTe apudmMeTnyeckue onepannuy ¢ palioHaIbHBIMU U AEHCTBUTEILHBIMU YHCIIAMHU
13 BreimonHaTe npuOMMKEHHBIE BBHIYUCICHHS, UCIONB3YS MpaBUIa OKPYTJEHUS, JeNaTh MPUKUIKY U OLEHKY
' pe3ynbTaTa BRIUUCIECHUN
OrnepupoBaTh MOHSATUSMU: CTETICHb C IIEJIBIM MTOKa3aTesIeM, CTaHIapTHas (popMa 3aIucH IEHCTBUTEIILHOTO YKCIIa,
1.4 KOpPEeHb HATypallbHON CTENEeHHU; HCIOJIb30BaTh MOAXOMAAINIYI0 (OpMy 3amucu NEeHCTBUTENBHBIX YHCEN IS
pELIeHUs] TPAKTUYECKUX 3a]1a4 U MPECTaBIECHUS JaHHbIX
L5 OnepupoBaTh TOHATUSAMHU: CHHYC, KOCHMHYC W TAHI€HC MPOU3BOJBHOIO YIJIA; MCIOJb30BaTh 3aluCh
' MIPOU3BOJBHOTO yTiia yepe3 00paTHbIE TPUTOHOMETpHYECKHe (DYHKIIUN
2 YpaBHEHHS 1 HEPABEHCTBA
71 OnepupoBaTh MOHSATUAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, II€JIO€, pAlMOHAIbHOE, HpPpPALMOHAIBHOE
' ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
2.2 BrimonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUHN U peliaTh TPUTOHOMETPHUECKHUE YPaBHEHUS
)3 BrimonHaTe mpeoOpa3oBaHus 1EJbIX, pAllMOHANBHBIX U UPPAlMOHATIBHBIX BEIPAKEHHUH U PeIIaTh OCHOBHBIE THITbI

L(EJIbIX, PALIMOHAIIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB




HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA JJId PCIICHUA MAaTCMAaTUYCCKUX 3aJa4 W 3aJa4 U3 pas3IMYHbIX obnacreit

24 HaYKU U pealbHON XKU3HU
)5 MonenupoBaTh peajbHbIC CUTYAIlMH Ha S3bIKE alreOphl, COCTABIATh BBIPAXKECHUS, YPAaBHEHHS, HEPABEHCTBA 110
YCIIOBHIO 3a]1aui, UCCIIE0BATh IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM alllapara ajareopsl
3 OyHKIUYU U TpapUKu
31 OnepupoBaTh MOHATUAMHU: (QYHKLHA, CHOCOOBI 3aJaHMs (DYHKIUH, 00JacTh ONpPENENIEeHUs U MHOXKECTBO
3HaYeHU! PyHKIUH, rpaduK QYHKIMH, B3AUMHO OOpaTHBIE (PYHKIUU
3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYJIU (QYHKLINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku GyHKIMNA A1 pELICHUs] ypaBHEHUH
34 Crpouth u 4yuTaTh rpaduKd JTUHEHHOW (YHKIHMH, KBaAPAaTHUYHOW (DYHKIMH, CTETICHHOW (DYHKIMH C IEJBIM
HoKa3areiaeM
15 Hcnonb3oBath rpaduku GyHKLIMN 1)1 HCCIIEA0BAaHUS IIPOLIECCOB U 3aBUCUMOCTEH IIPU PELLICHUH 3a]1a4 U3 IPYTUX
' y4eOHBIX PEIMETOB U PEaIbHON KU3HH, BBIpAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXy BETUYMHAMU
4 Hauana maremMaTHueckoro aHaimsa
4.1 OnepupoBaTh MOHATUSAMU: NTOCIIEAOBATENLHOCTD, apu(pMeTHUecKas 1 reoOMeTpudecKas Mporpeccun
49 OnepupoBaTh MNOHATHSAMHM: OECKOHEUHO YyObIBarolasi IeOMETpHYecKasl Iporpeccus, cymma OeCKOHEYHO
' yOBbIBaIOLIE reOMETPUUECKON TPOrpPecCUu
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MOCIIEN0OBATEIBHOCTEW U MPOrPECCUM AJI PELIEHUS PEATbHBIX 3aJad MPHUKJIaJIHOIO
' Xapakrepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[U HAJl MHOKECTBAMU
59 Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar g ONMCAHHUS PEAIbHBIX MPOLECCOB M SIBICHUH, MpU
' pELICHUH 3aj]a4d U3 APYTUX YY€OHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATUAMU: OIIPENEIECHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO




11 KITACC

Koz IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro
HPOBEPHEMOTO 0o01ero oo0pazoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATUSMU: HATypaJlbHOE, 1LI€JI0€ YHMCIIO; MCIOJIb30BaTh IPU3HAKU AEITUMOCTU LENbIX YHUCEIl,
pa30XKEeHUe YUCIa Ha TPOCThIE MHOKUTEINHN JJI PEeLIeHus 3a71a4
1.2 OrniepupoBaTh NOHATHEM: CTENIEHB C PAIIMOHAIIBHBIM TTOKa3aTelIeM
1.3 OnepupoBath NOHATUAMHU: JIOTapudM dncia, JECITHUHBIE U HATypallbHbIE TOrapu(Mbl
2 VYpaBHEHUS U HEPABEHCTBA
)1 [TpuMmeHsTh CBOICTBa CTEHEeHW JUIsl MpeoOpa3oBaHUsl BBIPAKEHUN, ONEPUPOBATh MOHATHSIMH: IOKa3aTelbHOE
' ypaBHEHHE U HEPABEHCTBO; pEIIaTh OCHOBHBIE TUIIbI IOKA3aTENIbHBIX YPaBHEHUI U HEPABEHCTB
BoinonuATe  mpeoOpa3oBaHMs — BBIPQKEHUH,  COAEPXKALIUX  JIOTApU(MBI,  ONEPUPOBATH  MOHITUSIMHU:
2.2 jJorapu(pMHUUEcKoe YpaBHEHHME M HEPABEHCTBO; pEllaTh OCHOBHBIE THUIBI JOrapu(MHUUECKUX YpaBHEHMH U
HEPABEHCTB
23 Haxonuth perenust npocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
54 OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEMHBIX YPaBHEHUM U €€ pElleHHUE; UCIONb30BaTh CUCTEMY JIMHEUHBIX
' YpaBHEHUH JUIsl pelIeHUs MPAaKTUUECKUX 3a/1a4
2.5 HaxoauTts penieHust npocTeNIINX CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB
r 6 MonenpoBaTh pealbHbIE CUTyallUM Ha sI3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U
CUCTEMBI T10 YCIOBHIO 33J]aul, UCCIIEIOBATh IOCTPOSHHbBIE MOJIENIN C UCIOIb30BAHUEM arIapara ajareopbl
3 OyHKIMH U TpaduKu
OnepupoBath MOHATHAME: TIEpUOAUYECKast QYHKITHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, TOUYKH dKCTPEMyMa
3.1 byHKIMM, HauboIbIlIee U HaUMEHbIIIee 3HaYeHHs QYHKIIMU Ha TPOMEXKYTKE; UCIIOB30BaTh UX JIJISl UCCIIEI0OBAHUS

GyHKINH, 32TaHHON TpapuKOM




OnepupoBaTh NOHIATUAMU: TpapUKU IOKA3aTEIbHOM, JTOrapu(PMUUYECKOH W TPUTOHOMETPHUYECKHX (DYHKIIUMH;

32 n300pakaTh UX Ha KOOPIMHATHON IJIOCKOCTU U UCIIOJIb30BATh JUIsl pEILICHHs YypaBHEHUH U HEPABEHCTB

33 N300pakaTh Ha KOOPIMHATHOM IIOCKOCTH Tpa(UKH JIMHEHHBIX YPAaBHEHHH M HCIIOJIb30BAaTh UX ISl PELICHUS
' CHCTEMbI JINHEHHBIX YPaBHEHUM

34 Hcnonb3oBate rpaduku GyHKIUN 1 MCCIIEAOBAHUS IPOLIECCOB U 3aBUCUMOCTEH M3 APYTrUX YUeOHBIX TUCIUTUINH
4 Hayana marematnueckoro aHanusa

41 OnepupoBaTh MOHATUSAMU: HENpepbIBHas (YHKLUSA, IPOU3BOJIHAS (YHKLMHU; MCIOIb30BaTh F'€OMETPUUYECKUNA U
' (bu3nuecKkuil CMbICI MPOU3BOJHOM /IS peIlieH s 3a1a4

40 HaxoauTte nmpou3BoAHbIE IeMEHTAPHBIX (YHKIWH, BEIYUACIATH TPOU3BOJHBIC CYyMMBI, TIPOU3BEICHUS, YACTHOTO

byHKIMI

43 Hcnonp30BaTh MPOW3BOAHYIO Ui HMCCIEIOBaHUS (PYHKIUM HAa MOHOTOHHOCTH M OKCTPEMYMBI, MPUMEHSTH
' pe3yJIbTaThl UCCIIEI0BAaHUS K TOCTPOEHUIO rpahpuKoB

44 Hcnonp30BaTh NPOU3BOIHYIO I HAXO0XK/IEHUS HAWIYYILEro pelieHts B IPUKIIAJAHBIX, B TOM YHCJE COLUAIbHO-
' HYKOHOMHMYECKHX, 3a7a4ax

A5 OnepupoBaTh MOHATUAMHU: NEPBOOOpA3Has M HMHTErpasl; MOHMMATh I'€OMETPUUECKUN M (QU3MUECKUH CMBICI
’ WHTETpaIa

4.6 Haxonuth nepBooOpa3sHble 371€MEHTapHBIX (PYHKIUI, BEIUMCIATH MHTETrpal 1o ¢popmyne Hetotona — JlelibHuna

47 Pemats npukiiagHble 3a/1a4M, B TOM YHCIIE COLIMAIBbHO-3KOHOMHYECKOT0 U (PU3MUECKOr0 XapakTepa, CpeACTBaMU

MAaTEMAaTHYCCKOI'O aHajln3a




HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon IIpoBepsieMbI 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYMCIECHUS
Pammonanbubie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOLEHTH, OECKOHEYHBIE MEPUOIUYECKHe Ipodu.
1.1 Apudmerndeckue onepanyuy ¢ paioOHATBHBIMUA YUCIIaMH, TIPe00pa30BaHMs YHCIOBBIX BhIpaxeHud. [Ipumenenne npodeit u
IIPOLIEHTOB JUIsl PELICHUs IPUKIAIHbIX 3aJa4 U3 Pa3IMYHbIX OTpaciiel 3HaHUM U pEaJIbHOM JKU3HU

12 JleiicTBuTenpHBIE YMCia. PanuoHanpHBIE W WppalMOHAIbHBIE Yncia. ApudMeTHdeckrne Ornepanud ¢ ACWCTBUTEIbHBIMU
' ymcnaMu. [IpuGnmxEéHHble BEIUMCICHUS], TpaBUla OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN

13 Crenens ¢ uensM nokaszateneM. CtanaapTHas popma 3anucu AelcTBUTEIbHOrO yKcia. Vcnonp3oBanue noaxoasmiei Gopmbl
' 3anyucy JEHCTBUTENbHBIX YUCEN JUIsl pEIICHUs TPAKTUYECKUX 3a]a4 U PEJICTaBICHUS JaHHBIX

1.4 Apudmernueckuii KOpeHb HaTypaJabHOM cTeneHu. J(efdcTBHs ¢ apupMeTHUECKUMH KOPHIMU HATypaJIbHOM CTETIEHU

1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaAHUS

22 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemenne HepaBeHCTBAa. MeTo | MTHTEPBAJIOB

2.4 Pemenue nensix 1 JpoOHO-pALMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 Pemenne nppanvoHalbHBIX YpaBHEHUN U HEPABEHCTB

2.6 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI

57 [IpuMeHeHHe ypaBHEHMH M HEPAaBEHCTB K PELICHHUI0 MAaTEMAaTHYECKHX 3aJad M 3a/7ad U3 passIM4HbIX oOJacTedl Hayku U

peanbHON KU3HU




3 DOyHKINUH U TpaPUKH
3.1 Oyukuus, crnocodsl 3ananus Gyakun. I'padux Gyaxmun. Bzanmuo obparubie GyHKIMN
39 Ob6unacTe ompezeneHuss U MHOXKeCTBO 3HaueHUl ¢yHkuuu. Hymu ¢ynknun. IlpomexxyTku 3HakomnocTosHcTBa. YETHBIE U
’ HEYETHBIC (PYHKIIUU
3.3 CreneHHas pyHKIUS C HATypaJbHBIM U IIEJIBIM TIoKa3areneM. E€ cBoiicTBa u rpadguk. CBolicTBa U rpadK KOPHS 1-OW CTETICHH
34 TpuronomeTpuyeckasi OKpy>KHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIHUM YHCIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro ananusa
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BaTENbHOCTEH. MOHOTOHHBIE TTOCTIEI0BATEILHOCTH
ApudmeTrnueckass U TeoMmMeTpuyeckass mporpeccuu. beckoHedHo yObIBaromias reoMmerpuueckas mporpeccus. Cymma
4.2 OecKOHEYHO YObIBaIOIIEH reoMeTpuueckoil mporpeccun. GopMyna CIOKHBIX MPOLEHTOB. Vcrnoiap30BaHNEe MPOTPECCHH IS
pELIeHUs pealIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
51 MHoxecTBO, onepanuu HajJ MHOXXecTBaMmu. Jluarpammbl Oiinepa — Benna. IlpuMmeHeHHE TEOpEeTMKO-MHOXECTBEHHOIO
' anmapara JJisl OIIMCaHus PeaJbHBIX MPOLECCOB U SIBJICHUI, TP PEIICHNUH 33aJa4 U3 IpYruX y4eOHbIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEl
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yucna. [lecaTuunbie u HaTypaJbHbBIE JTOTapUPMBbI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 [TpeobOpazoBanme BeIpaXKEHUH, COEPKAIINX JOTapUPMBbI




22 IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALIMX CTEIICHH C PAllMOHAIbHBIM [TOKa3aTeIeM

2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA

2.6 CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiIagHpIX 3a7a4 ¢ IOMOILBIO CUCTEMBI TMHENHBIX YPaBHEHUN

2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB

)3 [IpuMeHeHMEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHUYeCKUX 3a7ad M 3ajjad U3 pa3iMyHbIX oOjacreil
’ HayKH U peaJIbHOM JKU3HU
3 OyHKIUY U TpapUKH

31 Oynkius. [lepuonnueckue Qynkiuu. [IpomexxyTkn MOHOTOHHOCTH (YHKIHMH. MakKCUMyMBbl 1 MUHUMYMBI (DYHKIIHH.
) Haubonpiiee n HanMeHblee 3HaYCHUE (PYHKIINU HA IPOMEKYTKE

32 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapuKu

33 IToka3zarenbHas u orapudmuyeckas GyHKINU, X CBOHCTBA U TpaduKH

34 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GYHKIMM IS UCCIIEJOBAHUSI TPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE€ BO3HUKAIOT MPU PELICHUH
’ 3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U PeaIbHON KU3HU
4 Hauana marematndeckoro anaiamnsa

4.1 HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI TPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX (yHKIUH. DOpMYINbI HAXOXKACHUSI MPOU3BOJHOW CYMMBI, MPOU3BEACHUS U YACTHOIO
' GyHKIMI

44 [IpumeneHne Mpou3BOIHOM K MCCIEA0BAaHNIO PYHKIIMKA HA MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxkienne HanbobIero u
' HauMEHBIIETO 3HauYeHus1 QYHKIUU Ha OTpe3Ke

45 [IpumeHneHne NpoON3BOAHOM ISl HAX0XKIEHUS HAWTYYILIEro peUIeHHs] B IPUKIIAAHbBIX 3a7a4ax, AJIs OIPEIEIeHNs CKOPOCTH

nporiecca, 3alaHHOTro (GOpMYIIoi UK rpadhukom




4.6

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7

WuTerpain, ero reomeTpudeckuii U pu3ndeckuii cMbIci. Berancienne naterpana mo gopmyne Herotona — JleliOHuma




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOU OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kox nposepsiemoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

Bnagenue wmeTomamMu 10Ka3aTeNbCTB, AJITOPUTMAMHU pEIICHUs 3ajad; yMmeHue ¢GopMyIupoBaTh U
OMEepUpPOBaTh TMOHATUSMHU: OMNpEAeNieHHe, aKCuoMa, TeopeMa, CIEACTBUE, CBOWMCTBO, IMPHU3HAK,
JI0Ka3aTeNIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; yMEeHHE (HOpMyIHUpoBaTh 0OpaTHOE M
MIPOTUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIIOIB30BATh METO/I
MaTeMaTHYeCKON WHAYKLHUU; MPOBOJUTH JI0Ka3aTelIbHbIE PACCYKIEHUS MPH PEHICHUH 3a/1ady, OLECHUBATh
JIOTUYECKYIO TIPABMIIBHOCTD PACCYXKACHUH; YMEHHE ONEPUPOBATHh MOHATHUSIMU: MHOXKECTBO, MTOJAMHOKECTBO,
onepalny HaJl MHOXECTBAMU; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN annapar sl ONUcaHus
peaNbHBIX MPOLIECCOB U SIBJICHUN W MPU PEIICHUM 3a/1ad, B TOM YHCIIE€ U3 APYTHUX YYEOHBIX MPEIMETOB;
YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UKL, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh

Y OMUCHIBATH Tpadbl Pa3IMUYHBIMU CITIOCOOAMU; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3329

VYMmenue ONCpHUPOBATh MOHATHUAMHU: HATYPAJIbHOC YUCIIO, LEJI0C YUCIIO, CTCIICHb C LCJIbIM IIOKA3aTCIICM,
KOpPCHb HaTypaHBHOf/'I CTCIICHU, CTCIICHb C pPAllMOHAJIBHBIM I1OKAa34aTCJICM, CTCIICHb C JIeCTBUTEIBHBIM
IIOKa3aTejIeM, norapmbM quciia, CMHHYC, KOCMHYC W TAHI'CHC IPOU3BOJIBHOI'0 4HCia, OCTAaTOK IO MOIAYIIIO,
pallMOHAJIBHOC YHCJIO, HPPAIMOHAJIBHOC YHUCIIO, MHOXCECTBA HATYPAJbHBIX, MCJIbIX, pPAllMOHAJIBbHBIX,
JIECTBUTEIIBHEBIX YUCCII; YMCHHUEC HCIIOJIB30BAaTh MPHU3HAKKU JCIUMOCTH, HAaUMEHBITHI O6H.[PII71 JCIINTCIIb U
HaANMMCHBIICC OGIJ.ICG KpaTHOC, aJIrOpUTM EBkiauma Ipu peHICHHUUN 3aaav; 3HAKOMCTBO C pPa3JIMYHbBIMU
MO3MIIUOHHBIMU CHUCTEMAMH CYHHCIICHHA, YMCHHEC BBIIIOJIHATH BBIYHMCICHUC 3HAUYCHHH U Hp606p330BaHI/I5{

BBIPQ)XEHUI CO CTENEHIMH U JIoTapru(pMaMu, IpeodpazoBaHusl IpOOHO-pAIIMOHAIEHBIX BBIPAKECHUN; yMEHHUE




ONEpPUPOBATh TOHATUSAMHU: IIOCIEIOBATEIBHOCTh, apUpMeTHyecKas NpOTrpeccusi, TIeOMEeTpPHUECcKas
nporpeccusi,  OECKOHEYHO  yObIBarollas  IeoMeTpUYecKas  Nporpeccus;  yMEeHue  3ajaBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (DOPMYJI; YMEHHE OTIEPHUPOBATH OHATUSIMHU:
KOMILIEKCHOE YHUCII0, CONPSKEHHBIE KOMITJIEKCHBIE YHCIIA, MOYJIb U apI'yMEHT KOMILJIEKCHOTO YHcia, popma
3allUCH  KOMIUIEKCHBIX 4YHceld (TeoMeTpHyecKasi, TPUTOHOMETpUYecKas U airedpanmydeckas); yMeETb
IIPOU3BOIUTH apU(PMeTHUecKre 1eHCTBUS C KOMIUIEKCHBIMU YUCIIaMK; IPUBOAUTH IPUMEPHI HCII0JIb30BaHMS
KOMIUIEKCHBIX 4YMCEJl; ONEpUpOBaTh IMOHATUSAMU: MaTpuia 2X2 u 3x3, omnpeaenuTeslb MaTpULBL,

FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue OIICPHUPOBATL IIOHATHUAMHU: PALNHUOHAJIBHBIC, HPPALNUOHAIBHLIC, II0KA3aTCJIIbHBIC, CTCIICHHLIC,
JIOFapI/I(l)MI/IIIGCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPABHCHUSA W HCPABCHCTBA, UX CUCTEMBI; YMCHHEC OIICPHUPOBATH
INOHATHUAMU: TOXICCTBO, TOXKACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUEC, HCPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ u
HCPaBCHCTB, paBHOCUJIBHOCTH ypaBHeHHﬁ, HEPABCHCTB U CUCTEM; YMCHHUE PCIIAaTh YPABHCHU, HCPABCHCTBA
" CUCTCMBI C ITIOMOUIBIO PA3JIMYHBIX HpI/IéMOB; peliaTh YpaBHCHUS, HCPABCHCTBA U CUCTCMBI C TIAPAMCTPOM;
MNPUMCHATL YPAaBHCHUSA, HCPABCHCTBA, MX CHUCTCMbI IJId PCUHICHUA MATCMATHYCCKUX 3adad MW 3aaad U3

Pa3JIMIHBIX obnacreit HAaYyKHU U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHUSAMM: (QYHKIUSA, UYETHOCTh (DYHKIUHM, MEPUOJAUYHOCTb (DYHKIHH,
OTpaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIMH, HauOoJbllee U HauMEHbIIIee
3Ha4YeHUs1 (QYHKIMU Ha MPOMEXYTKE, HemnpepbiBHAs (DYHKIMs, acCUMITOTHI rpaduka (QyHKIUH, TiepBas U
BTOpas MPOMU3BOAHAS (YHKIIMHM, T€OMETPUUYECKUM M (PU3MUECKUN CMBICI MPOU3BOAHOM, mepBooOpa3Has,
ONpeNieIEHHBI MHTErpajl; yMEHHE HaxXOAMTh AaCUMOTOTHl Tpaduka (QYHKUUH; YMEHHME BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, MPOU3BEIEHHUS, YAaCTHOTO W KOMIIO3ULMU (DYHKIMM, HAXOAWUTh YpaBHEHHE
KacaTeNbHOU K Tpaduky (QyHKIMHM;, YMEHHE HAaXOIHUThb MPOU3BOAHBIE DJIEMEHTapHBIX (DYHKIMH; yMEHUE
HCIOJIb30BATh IPOU3BOIHYIO ISl HCCIEN0BaHUS QYHKLUHI, HAXOOUTh HAUMOOJIbIINE U HAMMEHBIINE 3HAYCHUS

GyHKUMH; CTPOUTH TpadUKM MHOTOWIEHOB C HCIIOJIB30BAaHUEM ammapara MaTeMaTHUYeCKOro aHaln3a;




MPUMCHATH MMPOHU3BOJHYIO AJId HAXOXKACHUSA HAWJTYUYIICTO PCIICHHA B IPUKIIAAHBIX, B TOM YUCJIC COLIMAJIBHO-
O9KOHOMHYCCKHUX U (1)I/ISI/ILIGCKI/IX 3agadax, HaXoAuTh IIOIIaau U 00BEMBI (bl/Il"yp C IMOMOIIBIO HMHTETpAia;

MPUBOAUTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTMPOBAHUS C TOMOIIBIO TU(GepeHIINATbHBIX YPAaBHECHUN

YMeHue onepupoBath NOHATHIAMHU: rpaduk GpyHkuuu, oOpatHas QyHKIHS, KOMIO3UINSA QYHKIUH, THHEHHAs
GbyHKIMS, KBagpaTHyHas (QYHKIMS, paluoHaIbHAs (QYHKIHMS, CTETIEHHAs (QYHKIUS, TPUTOHOMETPHUCCKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIMH, MOKa3aTelbHas W JorapudmMuueckas (yHKINU;
YMEHHE CTPOWUTh TpauKH H3YYEHHBIX (YHKUUI, BBIIOJHATH NpeoOpa3oBaHus rpaduKoB (GyHKUIUH,
MCTIOJIB30BATh rPadUKH sl U3y4EHHSI IPOIIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 33124 U3 IPYTHX YU4eOHBIX
OpeAMETOB W 337ad M3 pPealbHOM JKW3HU, BBIPAXaTh (OpPMyJaMH 3aBUCHMOCTH MEXAy BEIMYMHAMHU,
WCITIOJIB30BATh CBOMCTBA U rpadmKu (DYHKIIHIA TSI pelIeHus] ypaBHEHUI, HEpAaBEHCTB | 33/1a4 C TTapaMeTPaMu;

I/1306pa)KaTb Ha KOOpI[PIHB.THOﬁ IINTIOCKOCTH MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue penath TEKCTOBBIC 337]aud Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI, JOJIH U YaCTH, Ha JBIKCHUE,
paboTy, CTOMMOCTh TOBAPOB M YCJIYT, HAJIOTH, 33aJla4d U3 OOJACTH YIpPaBJICHUS JIMYHBIMU U CEMEWHBIMU
(vMHaHCaAMM); COCTAaBJIATh BBIPAXKCHHS, YpaBHEHHS, HEPABEHCTBA M WX CHCTEMbI IO YCJIOBHIO 3aJayH,
HCCIIEIOBAaTh MOJyYEHHOE PEUIeHHE U OLIEHUBATh MPaBIONOJ00HOCTh Pe3yIbTaTOB; YMEHUE MOJIEIUPOBAThH
peabHbIEe CUTyallMU Ha 3bIKE MATEMATUKH; COCTABIIATH BBIPAXKEHMU S, yPABHEHM S, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHUIO 33/ayd, HCCIIENOBaTh IOCTPOCHHBbIE MOJEIN C HCIOJIb30BaHUEM aIrmapara anreOpsl,

MHTEPIPETHPOBATH NOJTYYECHHBIA Pe3ysIbTaT

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apu(pMETHYecKoe, MeluaHa, HauOojblliee M HaMMEHbIIee
3HAYeHUs, pa3Max, JUCIepCHUsi, CTAaHJAapTHOE OTKJIOHEHHE YHCIOBOro Ha0opa; yMEHHME U3BIIEKATh,
MHTEPIPETHPOBATh HHPOPMAIUIO, TPEICTABICHHYIO B TAOIHUIIAX, HA TUarpaMMax, rpagukax, OTpaXxaroyro
CBOMCTBA pealbHBIX MIPOLECCOB U SBIECHUM; NPEICTABIATH HHPOPMALIMIO € TOMOIIBIO TAOJIHUI U JUArpaMM;

HCCICA0BATh CTATUCTUYICCKUC JaHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecm/[x MCTOHOB U JJICKTPOHHBIX




CpCACTB; Fpa(bI/I‘IeCKI/I ncciacaoBarb COBMCCTHBIC Ha6JIIO[[eHI/ISI C MOMOIIBKO JuarpaMm pacCCUBaHUA H

JIMHEMHOM perpeccuu

YMeHue onepupoBaTh MOHATUSMH: CIyYaiHBIH ONBIT W CIydailHOE COOBITHE, BEPOSTHOCTH CIy4aifHOTO
COOBITHSI; yMEHHE BBIYHUCIISITh BEPOSITHOCTD C MCTIOIB30BaHUEM IPaPUUECKIX METOOB; IPUMEHSATH (POPMYITBI
CIIOKCHUS ¥ YMHOXXEHHMS BEpOSTHOCTEH, (opMyily TIOTHOH BeposATHOCTH, Gopmyny beprymnm,
KoMOuHaTOpHBIE (PAaKTBI U (HOPMYIIBI; OIIEHWBATh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPHPOBATH
MOHSATHAMU: CITy4aiiHas BEJIMYHMHA, paclpeelIeHHe BEPOATHOCTEH, MAaTEMaTHIECKOe OXKHIaHNE, TUCTICPCUS
Y CTaHJAPTHOE OTKJIOHEHHUE CITyYaiHOH BEJIMYMHBI, (PYHKIIMH pacTIpEICICHUs U TUIOTHOCTH PAaBHOMEPHOTO,
MOKA3aTeIbHOTO M HOPMAJIBHOTO paclpeieieHuil; yMEHHE HCIOJIb30BaTh CBOMCTBA M3YyYCHHBIX
pacripesielieHuil JUIsl pemieHusl 3a]ad; 3HAaKOMCTBO C MOHATHSMH: 3aKOH OOJBIIMX YHCEN, METOJBI
BBIOOPOYHBIX HCCIICAOBAaHWN; yMEHHE IPUBOIUTH INPHMEPHI TPOSBICHUS 3aKOHA OOJIBIIMX YHCET B
MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHUSAX; YMEHHUE OINEPUPOBATH MOHATHUSMH: COYETAaHHE, IEepPEeCTaHOBKA,
YHCII0 COYETAaHUH, YMCII0 MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE (DAaKThI U
paccyKIeHHs JUIS pelIeHHWs 3a]ad; OIICHWBAaTh BEPOSATHOCTH pPEATBHBIX COOBITHH; COCTaBIIATH

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHHﬁ pe3yiabTart

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IIPsAMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, 1YY, BEJIMUMHA YIJIa,
IUIOCKUI YTOJ, NBYTPAaHHBIA YroJ, TPEXTPAHHBIM YroJ, CKPEIIMBAIONIMECS MPAMbBIC, MAPATIIETBHOCTh U
MEPIIEHAUKYIISIPHOCTD MPSIMBIX U IIOCKOCTEM, YroJa MEXIY IMPSAMBIMH, YTOJ MEXKY MPSIMON U INIOCKOCTBIO,
YTOJI MEKY TTIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TIIOCKOCTH, PACCTOSHUE MEXYy NPSIMBIMHU, PACCTOSIHUE
MEXIY TUIOCKOCTSIMH, YMEHHE HCIONb30BaTh IMPU PEHICHUH 3aJad H3ydyeHHbIe (AKTBl U TEOPEMBI
MJTAHUMETPUHU; YMEHHE OIEHUBATh pPa3Mepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH MaTeMaTHYECKHE

MOZCIIN C TIOMOIIBIO TCOMETPUYCCKUX MOHATUN U BCJIMYHMH, pCIIATh CBA3AHHLIC C HUMHU ITPAKTUYCCKHUC 3a1a9U

10

YMeHue omnepupoBaTh MOHATHAMH: IUIOMIAAb (GUIYphl, 00bEM (UTYpbl, MHOTOTPAHHUK, MPaBUIIbHBINA

MHOTOTPaHHHUK, CEYEHHE MHOTOIpaHHUKa, KyO, Mapajienenumes, MOpu3Ma, Oupamuaa, ¢urypa u




MOBEPXHOCTH BpaIlleHUs, HUIMHIP, KOHYC, map, chepa, Miomaas chepsbl, IIIoa s MOBepXHOCTH MUPAMUIBI,
MpU3MBI, KOHYyca, IMWIMHIApa, 00BEM Ky0Oa, MPsIMOYTOJILHOTO Napajulefienuiena, MUPaMUJbl, MPHU3MBL,
LUJIMHIPA, KOHYyCa, apa, pa3BépTKa OBEPXHOCTH, CEYEHUS KOHYCA U HUIMHAPA, [IapAJUICIIbHBIE OCU HUIIU
OCHOBAHUIO, CEUEHHUE Iapa, INIOCKOCTh, Kacaroulascs chepsl, IMIIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUCHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHUKH, UTYPHI U TOBEPXHOCTHU BPAIICHHS, IX CCUYCHHS, B TOM YHCIIE
C MOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSITh CBOMCTBA TEOMETPUUECKUX (DUTYDP, CAMOCTOSTEIILHO
(dbopMyIIMpOBaTh OMNpPEACNICHUS W3y4aeMbIX (QUTYp, BBIIBUTATH THIIOTE3bI O CBOWCTBAaX W IMPHU3HAKAX
reoMeTpuueckux Gpuryp, 060CHOBBIBATh WIIM ONPOBEPraTh MX; yMEHUE MPOBOJIUTH Kiaccudukamuio puryp

110 PA3JIMYHBIM IIPpHU3HAKAaM, BBIIIOJIHATH H€O6XOI[I/IMBIG AOMOJIHUTCIIBHBIC ITIOCTPOCHUA

11

YMeHne onepupoBaTh MOHSATHAMH: JBM)KEHHE B MPOCTPAHCTBE, MapajUIeNbHBIA MEPEHOC, CUMMETPHS Ha
IUIOCKOCTHU W B TIPOCTPAHCTBE, IIOBOPOT, INpeoOpa3oBaHME IMOJ00Ms, IMOJOOHBIE (QHUTYPbI;, yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (HUTYpPHl, B TOM YHCIE B MPHPOJE, HCKYCCTBE, aAPXUTEKTYPE;
UCMOJIb30BAaTh TEOMETPUUYECKHE OTHOILEHHS MPH PELIeHUH 3ajay; HaXOJUTh I'€OMETPHUYECKUE BETUYHHBI
(nmuHa, yro, miomaab, 00bEM) MPH PEIIeHNH 331a4 U3 IPYruX y4eOHbIX IPEIMETOB U U3 PeaIbHON )KU3HMU;
YMEHHUE BBIYUCIISTh T€OMETPHUUECKUE BEITUUMHBI (JUIMHA, YTOJl, TUIONMAb, 00bEM, IO lb TOBEPXHOCTH),
UCTIONB3ysl M3y4eHHBIE (HOPMYJBI M METOMABI, B TOM YHCIIE: IUIOMIA[h IMOBEPXHOCTH MUPAMHIIBI, TPU3MBI,
KOHYCa, IIWJIHMH/PA, IUI0Iaab chepbl; 00bEM KyOa, MpsSMOYroIbHOIO Napaulesenunena, TUpaMusl, PU3MBbI,

IWJIMH/IPA, KOHYCA, IIapa; yMEHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TTOIOOHBIX (hUryp

12

VMmenune OINCpHUPOBATH TMOHATHAMU: IMPAMOYTOJIbHAA CHCTEMa KOOPAWHAT, BCKTOP, KOOPAWHATHI TOYKH,
KOOpAHHATBI BEKTOpa, CyMMa BCKTOPOB, ITPOU3BCACHUC BCKTOPA Ha YU CJIO, PA3JIOKCHHUE BCKTOPA 110 6a314cy,
CKaJIIpHOC MPOU3BCACHUEC, BCKTOPHOC MPOU3ZBCACHHUEC, YI'oJI MCKAY BEKTOPaAMH; YMCHUC HCIIOJIbB30BaATHh
BCKTOpHLIfI u KOOpHHHaTHLIf/'I MCTOA JIA PCHICHUSA T'COMETPUUCCKHUX 3alad U 3aJad APYyrux YHCGHBIX

MPEAMETOB
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YMeHue BbIOMpaTh MOAXOJSAIIMN METOA JJsl PEUICHUs 3a/laud; MOHMMaHUEe 3HAYMMOCTH MAaTEMaTHKU B
M3YyYEHUH IPUPOAHBIX U OOILECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE Pacllo3HaBaTh IPOSIBIEHUE 3aKOHOB
MAaTE€MAaTHUKU B UCKYCCTBE, yMEHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUNCKON U MUPOBOM

MaTeMaTHIeCKOMI HAayKH




IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1eIMMOCTH LEIIbIX YUCEI

1.2 Panmonaneubie uncina. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MIPOIICHTHI, OECKOHEYHBIC TIEPUOIUUECKHUE IPOOH

1.3 ApudmeTndeckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBUs ¢ apuPMeTUUEeCKUMU KOPHSIMH HAaTypalbHON CTETIEHU

1.4 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ palluoOHaIbHbBIM Moka3areneM. CBoMCTBa CTENEHU

1.5 CuHyc, KOCHHYC M TAaHT'€HC YUCJIOBOT'0 apryMeHTa. APKCUHYC, apKKOCUHYC, apKTAHI€HC YMCIIOBOI'O apryMEHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI

17 JeiicTBuTenpHble yucna. ApuMeTHuecKue omepanuu ¢ ACUCTBUTEIbHBIMU YHclaMu. [IpuOmmkEéHHbIE BBIYMCICHUS,
. MpaBujia OKPYIJICHUs], IPUKUAKA U OLICHKA Pe3yJbTaTa BHIYMCICHHI

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

1.9 KommiekcHbie uncna
2 YpaBHEHHS 1 HEpABEHCTBA

2.1 Llenwie u poOHO-pallMOHATIEHBIE YPaBHEHUS

22 HppauroHanbHble ypaBHEHHS

2.3 TpuroHomeTpudecKkue ypaBHEHH

2.4 [ToxazarenbHbIE U TOTapuPMUUECKHE YpaBHEHUS

2.5 Llenbie 1 poOHO-palMOHATILHEIE HEPABEHCTBA

2.6 HppauroHanbHble HEPaBEHCTBA




2.7

[Toka3zarenbHbIC U JTOTapHPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHUN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Marpuua cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpULbl
3 OyHKIMH U TpaduKu
31 Oynkuus, cnocoOsl 3axanus GyHkun. I'paduk dpynkumun. Bzaumuao oopatabie pynkunu. YETHIC 1 HEUETHBIE (QYHKIINU.
' [Tepuonuueckue GyHKIUU
Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HadeHMH QyHkmuu. Hymun ¢ysxmum. TIpoMexyTKn 3HAKOMOCTOSIHCTBA.
3.2 [TpomexyTkM MOHOTOHHOCTH (PYHKIMH. MakcUMyMbl U MUHUMYMbI (pyHKUIuu. Haubonbliee 1 HauMeHbllee 3HaUE€HUE
(GYHKLNU Ha TPOMEKYTKE
33 CreneHHas (pyHKIUS ¢ HATypaJbHBIM U LIeIbIM MokazatesneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHS n-oi
. CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
3.6 Touku pazpsiBa. AcuMnToThl rpadukoB pyHkuui. CBONCTBA PYHKIINI, HEPEPHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEHN
3.8 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmyia cia0XKHbIX TPOIIEHTOB
4 Havana maTreMaTn4ecKoro aHaamsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
49 [TpuMeHeHrne TPOU3BOTHON K MCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTpeMyMbl. HaxoxieHrne Haubopero u

HAaUMEHBIIETO 3HauUeHUs! QYHKIIMH HAa OTPE3Ke




4.3

[TepBooOpaznas. Murerpan

5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, Onepaluu HaJ MHOXkecTBaMu. [luarpammel Ditepa — Benna
5.2 Jloruka
6 BeposaTHOCTh U cTaTUCTHKA
6.1 OnucaresnpHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 [eomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuk#
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 Koopaunatel 1 BEKTOPHI




YUYEBHO-METO/IUYECKOE OBECITEYUEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHajIn3a, reoMeTpus. Aiaredpa u
Hayajia Marematudeckoro ananmsa, 10-11 ximaccel/ Anmmmos 1L A, Komsrua FO.M.,
TkaueBa M.B. u ap., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

«Anrebpa u Hayasia MaremMaruueckoro ananu3a. 10—11 kmaccel. Meroandeckue
pexomenanuu kK yueonuky III. A. Amumona, FO. M. Konsruna, H. E. ®énopoBoit u
Tp.»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
https://fipi.ru/ — DenepaibHBIM UHCTUTYT MEIArOTUYECKUX U3MEPECHUI.

http://window.edu.ru/ — anexTpoHHast OMOIMOTEKA YUSOHUKOB M METOAMYECKUX
MaTepHUaJIoB.

https://resh.edu.ru/about — rocynapctBenHnas oopa3oBarenbHas miaTdopma
«Poccuiickast 37IEKTpOHHAS IIKOJIA.

https://resh.edu.ru/about — rocynapctBenHas oopazoBarenbHas miaThopma
«Poccuiickast 3JEKTPOHHAS LIKOJIAY.
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