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INOACHUTEJIBHAS 3AIINCKA

VYueOHblit Kypc «AureOpa W Havasia MaTeMaTHYECKOTO aHAIM3a» SBISAETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILIUICHUE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaroliuecsi OBJAJICBAIOT yYHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOM HAyKH, KOTopas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHblit Kypc anreOpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIICHIHOTO OBJNAJICHUS 3aKOHaMHU (DU3MKH, XHMHUH, OWOJIOTHUH, TIOHHMMAHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIIb30BaTh WX IS
JTAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTU4YECKOro aHalIu3a
pa3BUBAaeT yMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome m3ydenus y4yeOHOro kypca «AnreOpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaroniyecsi MOJy4YaloT HOBBIM ONBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
IIOCTPOCHUS MaTEeMaTHYECKMX MOJIEJEH peaJIbHbIX CUTYyallUuid, MHTEPIPETALUU IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCSI ¢ MpUMEepaMu MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBLAAIOLIIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblii Kypc oO0nanaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAIOM, KOTOPBIiA
peanusyercss Kak uyepe3 ydeOHbIM Marepual, CIocoOCTBYOLIMH (OPMHUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3yJibTar.

B ocnoBe meroauku o0ydeHusl anredOpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKUT
JeSITeIbHOCTHBINA IPUHLUIT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHallM3a» BHIIETICHBI
CIENYIOIINE COJEPKATEIbHO-METOAUYECKUE JHHUM: «Yucia W BbUKCIEHUS», «DyHKIUH U
rpadukny, «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTudyeckoro ananmsa», « MHOXECTBA U
Joruka». Bce OCHOBHBIE cO/Ep)KATEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOyuyeHHsI Ha YpOBHE CPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPYT
JIpyra U TOCTETNIEHHO HACHINIASACh HOBBHIMH TeMaMu M paszjaenamu. JlaHHBIH y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUH aHaus3,
TEeOpUsi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllapatoM, y HHUX TOCIeI0BaTeIbHO
dopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHME CTPOMTh MaTeMaTHUYECKyI0 MOJENb pealbHOMH
CUTyallld, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU U3YYEHHUU Y4eOHOro Kypca, A peleHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOM OTBET.



CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucnma W BBIUMCIEHMSD — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero obmiero o0pasoBaHus 0co00e
BHHUMaHue yjaensercss GOpMUPOBAHUIO HABBIKOB PAIlMOHAJBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONIb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHATH
npuOIIMKEHHBIE BHIYMCIICHUS, OLICHUBATD YUCIIOBBIE BBIPAKEHHS, pab0oTaTh ¢ MaTEMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATypaJbHBIX, IIETBIX, PALIMOHAIBHBIX U
JNEHCTBUTENbHBIX YMCEN JOMOJHSAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4uced. B kaxmom u3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUecKre 3a1a4u U orepaluu: AejieHue
HAIleJI0, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, OcoOble CBOWCTBA
pPaLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHCEN, apu(METHUECKUE ONepalny, a TaKKe H3BJICUCHHE
KOpDHS ~ HAaTypajJbHOW CTEHNEHM HAa MHOXECTBE KOMIUIEKCHBIX 4YHcen. bmaronmaps
MOCNEAOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJB3yeMbIX YHCET U 3HAKOMCTBY C
BO3MOXHOCTSIMH MX TIPUMEHEHUS JIJISl PELICHUs PA3IMYHbIX 3a7a4d (POPMHUPYETCS TPEACTaBICHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ pOJIM B IOCTPOEHUM MOJEIIEN pealbHOro MUpa, LIMPOKO
UCIIONIB3YIOTCSL 00001IIeHIEe U KOHKPETH3aIHSI.

Jlunns «YpaBHEHHs] U HEPABEHCTBA» PEaU3yeTCsl Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpemHero ooOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM pasaene lIporpammbl
IIPEyCMOTPEHO PEIlIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTaTe oOyuaroniyecst oBjaJeBatOT
pa3IMYHBIMM  METOJaMH PpEUICHHs] palHdOHAIBHBIX, HWPPAUOHATBHBIX, TOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coJepkauiux napaMerpsl. llomyueHHblE yMEHHS LIMPOKO MCIOJB3YIOTCS IPU HCCIEI0BAHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPY PEIICHUN MTPUKIIAJAHBIX 33724 U 3a7ad Ha HAXOXKICHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKuuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ce0s Tarke (GOpPMHUpPOBAHHME YMEHHUH BBINOJHATH Pacué€Thl MO QopmysaMm, Mpeodpa3zoBaHUs
palMoOHAFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKe BBIPaKECHUH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusyueHuro anreOpanyeckoro marepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOrO0 UM aOCTPAaKTHOTO  MBIIIJICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIHHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTE U 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeT > GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS PAKTHYECKUX W €CTECTBEHHO-
HAYYHBIX 3a]1a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxaTenbHo-MeToAnYecKast TUHUS «DYHKIMU U TpaduKu» TECHO NeperuieTaercs ¢
IpYyrMMH  JMHUSIMM ~ y4eOHOro  Kypca, IIOCKOJBKY B  KakOM-TO  CMbIcIe  334aéT
MOCNIEI0BATEIbHOCT, ~ M3y4YeHHs  MaTepuana. V3yueHue  CTENEeHHOW, IOKa3aTelbHOMH,
JOrapupMHUECKON U TPUTOHOMETPUUIECKUX (DYHKIIMH, UX CBOMCTB M Tpa(MKOB, UCIIOJIL30BAHHE
GyHKUMR Ui pelieHust 3a7ad U3 JpyruxX Y4eOHBIX NpPEJAMETOB M PealbHOW JKU3HU TECHO
CBS3aHO KaK C MaTeéMaTHYEeCKUM aHaJN30M, TaK U C pelIeHHUeM ypaBHEHHH u HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHUMaHUE yreiseTcss (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiIamMu
3aBUCHUMOCTH MEX]y Pa3lIWYHBIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYeHHbIE (YHKIIUH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIWHUM HAleJNeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, TMO3BOJISIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIHYMHAMH B Pa3IMIHON (opme:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpETH3allHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHast 1uHusa «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyr KaK MaTeMaTH4YeCKHX, TaK M MPHUKIATHBIX 3a/a4, JOCTYIMHBIX 00YYaromuMCs,
TaK KaK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPpaUKH CIOKHBIX (DYHKIIUH, OPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHsl mpoueccoB. JlaHHas cojepkaTelibHas JIMHUSA OTKPHIBAET HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajbHbIX CHUTyaluid, I03BOJIET
HaXOAWTh HaWIydlllee pPEUIeHHE B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CIHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax, MIOJyYEHHBIX B XOJI€ pa3BUTH MAaTEMATUKHU KaK HayKu, U
00 X aBTOpax.

CopgepxatenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH U IpejuiararoT Haubosee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKUd U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTh OOydarolleMycs I[OHUMaThb TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKW M HCIIOJIb30BaTh €ro JJs BBIPAXKEHHsS] CBOUX MbIcied. [Ipyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTrOCTh
000OCHOBaHMUN ¥ ClIeIOBaHHE OMNpeAeNEHHBIM TpPaBUIaM IOCTPOCHHS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTU4YEeCKOW JIOTMKU CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOIO
MBILUIEHUS] 00YYarOUIXCcsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpbIe  IpPHU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENEH pealbHbIX CUTYallUud, HCCIIEOBAHUS 3TUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaluu3a, HHTEpHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH W3 pa3lielioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEeLIeHUs] MPUKIAaTHbIX
3amad. Ilpu pemeHun peanbHBIX MPaKTUYECKMX 3a4ad  OOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIlIEHUs MPUKIAJAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUYEHHS BCEX TEM y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOI0 aHalIn3ay.

Ha uzydenue yue6HOTO Kypca « Anredpa u Hadajaa MaTeMaTHYECKOTO aHaIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henenmwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BBIYHMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenne apoGeil 1 NPOLEHTOB [yl peleHUs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIEl 3HAHUMN U PEATIbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WpPpallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YuCIaMH. MOAysb AEHCTBUTEIBHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, [paBWJa OKPYIVIEHUS, INPUKUAKA M OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenp ¢ neibM nokasateneM. bunom Heiotona. Mcnonp3oBanue moaxosmei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI JUIs PEIICHUS IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypaBHEHUA-CIIeACTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHMe MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

UppanuonaneHple  ypaBHEeHUS. (OCHOBHBIE METOAbl PEUIEHHMS]  HPPALMOHATBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMHUUECKHX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHUM.

Pewlenne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBl JIMHEHMHBIX YPAaBHEHUMU.
Onpenenurenb MaTpUbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWCTBA, BBIYHCICHHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS IS PEIIECHNs CUCTEMBI JIMHENHBIX YpaBHEHHN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciieqoBanne ocTpoeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaabHON CUTyallMM C IOMOIIBI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPAaBEHCTB K PEIICHMI0 MAaT€MaTHYECKMX 3aJad U
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodbl 3amanus (yHKuuH. B3ammHo oOpatHbie (yHkiuu. Kommosumms
bynkumid. ['paduk GyHkuu. InemenTapabie mpeoOpazoBanus rpadUKoB GyHKIIHN.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHu Kak (PyHKIMU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO yOBIBAIOLICH MeOMETPHUECKON MPOTPECCHU.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBable (yHKIMH W uX cBoiicTBa. Toukw pas3pbiBa. ACUMOTOTH TpadUKOB
¢bynkuii. CBoiicTBa (GYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipou3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara JJIs OINHUCAaHHs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia v BEIYMCICHUS

Harypanbupie u menbie uucna. [IpuMeHeHHWE NPU3HAKOB ACIUMOCTH IIEBIX YHCET,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJTYJII0, airopuTt™Ma EBKknaa 11 penieHus 3a4a4 B LEIbIX YUCIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO yucia. ApupMeTHUecKre onepalnuyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o06paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM MtockocTh. Popmyna MyaBpa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYEeCKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHECHHA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4ecKOro aHaJmu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belyucienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHune wWHTErpana Uil HAXOXKJIEHHUS IUIOMAaAeld IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peasbHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCHUHCKOro O0OIlecTBa, MPEICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeaAyp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATH C COLIMAJIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKHY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JyXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENbHOCThIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ady, pEUIeHWH, pacCyXIeHUuH, BOCIHPUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PerylisapHas (pu3nueckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JA€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUIHBIM chepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu H peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy O0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’Kalollel Cpellbl, MIIaHuPOBaHUE
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKW MATCMAaTUYCCKHUX O6B€KTOB,
NOHATUH, OTHOWICHWHA MEXAYy TMOHATHAMH, (OpPMyIUpOBaTH ONPEACICHUS  TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC H
OTpULATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeAsaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IpsIMble U
OT MPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMI0, IMPUBOAUTH NPUMEPbl U KOHTPHPUMEPHI,
000CHOBBLIBATHL COOCTBEHHBIE CYXKIACHUA 1 BBIBOJBI,

BbIOMpaTh CcHoco0 pemieHus yd4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CaMOCTOSITETHFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiaeMy, ycTaHAaBIUBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MMpOBOANTH CaMOCTOATECIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBaHUC I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHUYeCKOro OObEeKTa, SIBJIECHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENNLHO (OPMYIUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABJIATH )Ie(l)I/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOJII/IMI)IX JJi1 OTBE€TAa Ha BOIIPOC U JJIA
pELIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHS;



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuyHbIX  (opMax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIMPOBAHHBIM
KPUTEPHUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUSA

Oo0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHM C YCIIOBUSMU U LECIAMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pELICHHs 3aJayd, KOMMEHTHUPOBATh IOJY4YEHHBIN
pe3yJIbTarT;

B X071 OOCYX/IEHHUS 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIEHUSMHU JIPYTUX YYaCTHHUKOB JMAaiora, oOHapy»XUBaTh pPa3jiHyuude U CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOCHHOCTEN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pEIIEHUs C Y4ETOM
UMEIOLINXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3a1auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTHMKEHHUS] WJIM HEAOCTH)KEHUS pE3yJIbTaTOB JI€ATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelieHnn ydeOHBIX 3a/Jay, IMPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBApUBATHCS, OOCYKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbD» M HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JIpYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMHM MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kjacce oOydaromuics TMONYYUT CICTYIONIUE MPEIMETHBIC
pe3yJbTaThl MO OTIENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOILEHTHI JAJIs PEIICHUs IPUKIAIHBIX 33a/1a4 U3 PAa3JIMYHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, NPaBHJIA OKPYTJCHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHUEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JEHCTBUTENBHBIX YMCET JUIsl PElIeHUs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaIbHOMN CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZHO  OIEpUpPOBaTh  MOHATHSMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JIPOOHO-PAlMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 UIIMEHTaMH, KOPHH MHOTOYIEHa, MPHUMEHSTHh JeJeHHe MHOro4wieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIeIoBaTh IIOCTPOEHHBIE MOJEINW C TMOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ybTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30oBaHusl BRIPAKEHHI;

BBIMOJIHATh ~ MPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OMEpPUPOBATH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuueckue (GopMmMyiabl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUH;



CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHME, IPUMEHATh
HEo0Xo1uMbIe (OPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 3a/adyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIMH, KOMIO3ulus (QyHKIuH, rpaduk (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKIINM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl M MHUHUMYMBbI (YHKIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0¥ CTeNneH! KaK (yHKLIUU 0OpaTHOM CTENEeHU C HaTypaJIbHbIM IIOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3aTelbHas U Jorapugmuueckas QyHKLUUH, UX
CBO¥CTBa U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIUH A7 MCCleT0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpOrpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEICHUS PEATBbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE 11OCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOJHBIE (DYHKIIHH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO M KOMIIO3UIMU JABYX
(GyHKIMH, 3HaTh IPOU3BOTHBIE SJIEMEHTAPHBIX (YHKIINH;

UCTIOJTF30BaTh TE€OMETPUICCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM TSl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUM, IPU PELIECHUY 3aa4 U3 JPYIUX YYEOHBIX [IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJacce oOyd4aroIIuiicsi MOMYYHUT CIEAYIONIME MpPEAMETHBIC
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaATYpaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKInaa;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJIIO0, 3alIUChIBATh HATYpaJIbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHNUS,

CBOOOJHO ONEpUPOBAaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSThH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABCHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUH U HEPABEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHUH U
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U NTapaMETPBhI;

NPUMEHSTh TpaduuecKre METObI JUIsl PELICHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMy;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATD MOJyYEHHBIN pe3yIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTpPOUTh TIeOMEeTpHYecKkHe oOpa3bl ypaBHEHHWH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMMU: T'PaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMM U1 MOJCTUPOBAHUS U UCCIIeIOBaHUS PEaTbHbIX IPOIIECCOB.

Hayana maremaTu4yeckoro aHajamsa:

HCIIOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEAOBaHHUA (QYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOOoJIbIIIee U HAUMEHbIIIee 3HaUCHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS OINPENCICHHS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OPMYIIOH WU rpadukom;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrtepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Hanpasienue
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) .
Koutpoabubie IIpakTuyeckue BOCIIMTATEIbHOM
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI AeATEeJHLHOCTH
pecypcsl
. IIposiBnienue
MHOX€ECTBO 1€CTBUTEIBHBIX
UHTEpeca K
yucesn. MHOrO4IeHsl.
MPOLLIOMY U
PanvonaneHbIE ypaBHEHMS U 24 1 P Y
. HACTOSIIIEMY
HepaBeHCTBa. CUCTEMBI IMHEWHBIX L
. poccuiickoin
ypaBHEHUM
MaTeMaTUKH
[Ipencrasnenue o
MaTeMaTUYECKUX
Oynknuu v rpaduku. CrenenHas 12 1 OCHOBAax
(yHKIHS C IIeJIBIM TTOKa3aTesieM (byHKIIMOHUPOBAHUS
pa3IUYHBIX
CTPYKTYP, SIBICHUMN
VYcraHoBKa Ha
aKTHUBHOE y4acTHE B
Apudmernueckuil KOpeHb N-oi peleHnuu
creneHu. MppanunoHanbHbie 15 1 MPaKTUYECKHUX
ypaBHEHUS 3a/1a4
MaTeMaTUYECKON
HaIpaBJICHHOCTH
Oco3HaHue
[TokazarenpHas GyHKIHS.
10 1 BAYKHOCTH

IlokazaTenbHbIC YpaBHCHHUA

MAaTEMATHYICCKOI'O




o0Opa3oBaHUs HA
MPOTSIKEHUU BCEU
KU3ZHU

Jlorapupmuueckas GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS

TpI/II‘OHOMeTpI/IquKI/Ie BbIPAKCHUA
" YPABHCHUA

[TocrnenoBarensHOCTH U
HpOrpecCHu

HenpepbiBHbIE QyHKINH.
[IpounsBoaHas

18

22

10

20

Opuenranus B
NEeSTEIIbHOCTH Ha
COBPEMEHHYIO
CHCTEMY Hay4YHBIX
npeCcTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pPa3BHUTHS YEIIOBEKA

dopMupoBaHUe
KYJIbTYPbI 310pPOBbS
Y HYMOLIMOHAIILHOTO
Onaronony4dus

[ToBbiIeHNE
YPOBHS CBOEM
KOMIIETEHTHOCTHU
yepes
MPaKTUYECKYIO
JeSTeTbHOCTh

HeoOxoaumocTh B
(hopMUpoBaHUU
HOBBIX 3HAHUM, B
TOM YHCIIC
(dhopmMynupoBarthb
HJIEH, TIOHSTHS,
THIOTE35I 00
00BCKTaX U




SABJICHHUAX

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

KoppekTupoBatb
IpUHUMAEMBbIE
peuieHus u
JIencTBus,
(dbopmynHpoBaTh U
OLICHUBATh PUCKU U
MOCIIEACTBYS,
(hopMUpOBATH OMBIT

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

UccnenoBanue GyHKIHI ¢
MMOMOUIBIO TPOU3BOTHOM

KoanuecTBo 4acoB

Bcero

22

KonTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

HanpasJiienue
BOCIIMTATEIbHOU
AeATe1bHOCTH

Oco3Hanue
Ba)KHOCTH
MaTeMaTH4eCKOro
oOpa3oBaHMsI HA
MPOTSHKECHUHN

BCEll JKU3HU

[TepBooOpa3nas u uHTErpa

12

LlennoctHOE
OTHOILIEHUE K
JIOCTHKCHUSIM
POCCUICKHX
MaTeMaTUKOB U
POCCUICKOMN
MaTeMaTUYeCcKOon
LIKOJIBI

['paduku TPUrOHOMETPUUECKUX
¢ynkuuit. Tpuronomerpuyeckue
HEPaBEHCTBA

14

ITornmanne
MaTeMaTHIEeCKOH
HAYKH Kak chepsl
YeJIOBEUYECKOM
IeSITeILHOCTHU

HppanroHanbHEIE,
MTOKa3aTeNbHbIE U
JorapupmMuUecKie HEPaBEHCTBA

24

Koppektuposath
IIPUHUMAEMBbIE
pelieHus u




KommniekcHble uncia

HaTypaJ'IBHBIe " LCJIBIC YHCiia

CucreMsbl paliioHaIbHBIX,
UPPaIMOHATFHBIX MTOKAa3aTeIbHBIX
U JIoTapu(HMUIECKAX YPaBHEHHIH

10

10

12

JIeHCTBHS,
dhopmyupoBaTh
1 OLICHHBATh
PHUCKH H
MTOCJICJICTBUS,
¢dbopmupoBath
OIIBIT
Ilonnmanue
MaTeMaTH4eCKOi
HAyKU Kak chepsl
YyeJI0BEYECKOM
JIeSITCIIbHOCTH

Oco3Hanue
Ba)KHOCTH
MaTeMaTHYECKOr O
oOpa3zoBaHUs Ha
MPOTSHKCHUH

BCel JXKU3HU

YcraHoBKa Ha
aKTHUBHOE
yJacTHe B
pereHnn
MPAKTUYECKUX
3a7a4
MaTeMaTH4YeCKOMH
HaIpaBJIE€HHOCTH

3amauu ¢ mapaMeTpamu

16

Oco3HaHune
BaXHOCTHU
MaTEMAaTHYECKOTO




o0Opa3oBaHMsI HA
MPOTSHKCHUH
BCEU KU3HU

[ToBTOpEeHmE, 0600IICHNE,
cUCTEMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

16

136

10

LennocTHoE
OTHOIIIEHUE K
JIOCTHKCHUSIM
POCCHUICKUX
MaTEMaTHKOB U
pOCCHUICKON
MaTeMaTH4eCKON
IIKOJTBI




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipaxriiecikue u3y4eHusi oOpaszoBaTe/bHbIE
padoThI padoThI pecypenI
1 MHOXxecTBO, onepanuuu HajJ MHOKECTBAMHU 1
Y UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a7a4
Panmonansubie yncia. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOLICHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panmonanesueie yncna. OOBIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKUE IPOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKJIaIHBIX 33729
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MPUKIATHBIX 3a7a9
8 JelictBuTensHble yncaa. PanimonanbHble U 1
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrrueckue ornepaum ¢ 1
JENHCTBUTEILHBIMU YU CIIAMU
10 Mopynb AeHCTBUTEIBLHOTO YHCIIA U €r0 1

CBOWCTBA




11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

14

15

OCHOBHBIE METO/IbI pEIICHUS LETbIX U
TpOOHO-pAllMOHATBFHBIX YPABHEHUH 1
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIECHUS LETbIX U
JIpOOHO-pallMOHANILHBIX YPAaBHEHUHN U
HEPaBCHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
JleneHre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ 1eabMu K03PhUITUeHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npukiaaHbIxX 3aa4 ¢ HIOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontposnbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBAa. CHUCTEMBI
JIMHEHHBIX YpaBHEHUI"

OyHKIHSL, CIOCOOBI 3aaHus QYHKITHH.
B3aumno obpatubsie pynkiun. Kommnosumus
byHKIUI

26

I'padux pyHkumu. DeMeHTapHbIC
npeoOpa3oBaHus TpaQuKOB (HyHKIHIHA

27

28

29

OO6nacTp ornpeieeHUus] 1 MHOYKECTBO
3Ha4eHui pynkuuu. Hymn GyHkimm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

YéETHble ¥ HeYETHBIE (PYHKIIHH.
[Tepuoanueckue pynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH

MakcumMyMbl U MUHUMYMBI (DYHKITHH.

HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha TPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas QyHKIMU

31

32

DneMeHTapHOEe UCCIIEJOBaHKE U
MOoCTpoeHHe rpaduKoB ATUX QyHKUIUN

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHHe rpauKoB ITUX (QYHKIMN

33

CreneHsb C LIEJIBIM IT0Ka3aTeneM. buaom




HrroTtona

CreneHb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 Herorona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 esIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 Kontponbnas padora: "Crenennas
¢bynxkius. E€ cBoiictBa u rpaduk"

37 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,
CoJIep KaIlMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIep KaIlMX CTENEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU
Wppanmonansuble ypaBHeHHUs. OCHOBHbIE

42 METO/Ibl PEeIIeHUs UPPALlMOHATIBHBIX
ypaBHEHUH
HppaumnonaneHsle ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEeIIeHUs UPPALMOHATBHBIX
YpaBHEHUI
Wppannonansuble ypaBHeHHs. OCHOBHbBIE

44 METO/]Ibl PELIECHUS NPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN




HMPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCHIIBHEIC MNEPEXOabl B pCHICHUUN

46 HPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHMIIBHBIE IEPEXOBI B PELIEHUU
HPPAILMOHATIBHBIX YPAaBHEHUM
CoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH

49 KaK (YHKITUH OOpaTHOW CTETICHH C
HaTypaJbHbIM IIOKa3aTeJIeM
CoiicTBa ¥ rpad K KOpHS N-Oi CTeNeHH

50 Kak (yHKIIMH OOpaTHOW CTETIeHH C
HaTypaJbHBIM MOKa3aTelIeM
KonTponbnas padora: "CsoiicTBa u rpaduk

51 KOpHs N-oi crenenu. UppanroHanbHbie
ypaBHeHus"

59 CreneHb ¢ palMOHaJIbHBIM NIOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENEM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonk3oBanue rpaduka GyHKIUU A
pelieHus: ypaBHeHU I

57 Hcnons3oBanue rpaduka GyHKIUU A

peLIcHUs ypaBHEHU I




ITokazarenbHble ypaBHEeHUsA. OCHOBHbIE

58 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUI
[Toxa3zarenbHble ypaBHeHUS. OCHOBHBIC

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METOBI PEIICHUS TTOKa3aTeIbHBIX 1
YpaBHEHUU

61 Kontposbnas padota: "[lokazaTenpHas 1
¢yukuus. IlokazarenbHble ypaBHeHHs"

62 Jlorapudm uucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudm uucna. CpoiicTBa norapupma 1

65 JlecsiTuuHBIE U HATYypaJibHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbl 1

67 [IpeoOpa3oBaHue BbIpaXeHHH, COEepIKALIIX 1
Jorapu@msl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
sorapupmbl

70 Jlorapudmuueckas GyHkuus, e€ cBoWcTBa U 1
rpaduk

71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

79 Hcnons3oBanne rpaduka QyHKIUN A1 1

pelIeHHs ypaBHEHHI




Hcnonp3oBanue rpaduka GyHKINH 115

3 pelIeHHs ypaBHEHUI
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXObl B PELIEHUU
JorapupMUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE IEPEXObI B PELICHUU
J0rapu(PMUUECKUX YpaBHEHUI

79 KontponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOIO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

84 orpezieNieHue TPUTOHOMETPHUUECKHUX

(GyHKIIUH YKCIOBOrO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeieJIeHuE TPUTOHOMETPUUECKHUX 1
(YHKIMIA YMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPaKCHUI

01 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPA)KCHUI

92 [TpeoOpa3zoBanue TPUTOHOMETPUIECKUX 1
BBIPAKEHUN

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpOKEHU I

94 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Perrenne TpUroHOMETPHUYECKUX ypaBHEHHI 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHUN 1

99 Pemenne TpUroHOMETpUUECKUX YpaBHEHUN 1

100 Perrenne TpUroHOMETPHUECKUX ypaBHEHHUI 1
KonrponsHas pabora:

101 "TpUroHOMETPUUECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs 1

nociegoBaTelbHOCTEN. MeTo




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OIr'paHUYCHHBIC

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuno yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 Cymma O0eCKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLUEHTOB

109 JIMHEeNHBIN U SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyia CIOKHBIX POLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH TSI PELICHUS
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas pabora:
"ITocnenoBaTenbHOCTH U TIpOrpeccuu’”

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHII

114 CaoiicTBa (yHKINI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKINI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTo HHTEPBAJIOB TSI PETICHHST

HEpPABEHCTB




MGTOI[ HWHTCPBAJIOB JIsA pCIICHUA

117
HEpPaBEHCTB

118 MeToa HHTEPBAJIOB JUISI PEILICHHS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GyHKUMH 1715 pelieHus 3a1ad

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpenenenue, reOMETPUYECKUNA CMBICIT
MPOU3BOIHOM

123 Onpenenenne, GU3NISCKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIII

195 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (PYHKIUH

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (GYHKLIUH

128 [TpousBoaHast CyMMBI, IPOU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA

129 ITpousBoaHast CyMMBI, IPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHIA

130 ITpousBoHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIIUN

131 Kontponbnas pabora: "[IponsBognas”

132 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS




3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

133 - 1
3HaHui: "OyHkun"
134 Hrorosas koHTpoabHas paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii:"[IpousBoanas"
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITh
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHHA.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenea€HHOro nHTerpaia
o ¢opmyne Horotona-JleiiOnuna

28 Brruucnenue onpenenéHHoro HHTerpaa
o gopmysne Horotona-JleliOnuna

29 IIpumeHeHne nHTerpana Jisg Hax0XACHUs
TJI0IAIEH TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana 1Jisg HaX0XKACHUs
00BbEMOB IreOMETPUYECKHX Tel

31 [Ipumeps! pemienuit AudpepeHunanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIHH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHU C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUIYCCKUX

44
HEPABCHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI peLICHHUS
ITOKA3aTENIbHBIX YPaBHEHUI
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peIICHUS
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

ypaBHEHUH




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHcTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI HAa
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJICKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHble u 11epie yucia

84 HatypanbHble u Lienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

86 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCell

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne TPU3HAKOB 1€TUMOCTH

91 LEBIX YUCeIl: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeIbIX YUciax

92 KonrtponsHas pabora: "Teopus memnbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHH.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEICTBUS

94 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MPpallMOHATILHBIX
YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4d U 3a/1a4 U3

101 pa3nuyHbIX 001acTe HAYKH U peanbHOM
KHU3HHU, UHTEPIPETALUS TOTyIEHHBIX
pe3yIbTaToOB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALHUS TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ1a4d U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIIPETals OTy4YEeHHBIX
pe3yJIbTaToOB
KonTponbnas pabora: "CucreMsl

104 paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUECKUx
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 WpparmonansHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupMuyueckne CUCTEMBI C
napamMeTpamu

114 TpuroHnomeTpruyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEJICH peabHbIX
CUTYalHi C MOMOILBIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJEJIEHN peaabHbIX
CUTyalU# C IOMOLIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUMN

C rapaMeTpamMu

KonTtponbHas pabora: "3anauu ¢

120 "
napameTpamu

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IEeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencrra"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHuE, 0000MIIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucreMaru3anus 3HaHuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEeHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkuun"

134 Hrorosas koHTpOIBHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEeMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






