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INOACHUTEJIBHAA 3AIINCKA

VYueOHbli Kypc «Anredpa u Hauana MaTeMaTHYECKOT0 aHAIM3ay SIBIISIETCS] OMHUM M3 HanboJiee 3HAaYUMbIX
B IIpOrpaMMe CpeJHero ooumero o0pa3oBaHHs, IIOCKOJIBKY, C OJHOM CTOPOHBI, OH O0OecreuyuBaeT
MHCTPYMEHTAIIBbHYIO 0a3y Ul U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, (JOPMHUPYET
JIOTHYECKOE U a0CTPAaKTHOE MBbIIIICHHE 00y4YaroIIUXCsl Ha YPOBHE, HEOOXOMMOM ISl OCBOEHUS MH()OPMATHKH,
OOIIIECTBO3HAHUS, WCTOPHM, CJIOBECHOCTH W JPYTHX IUCHMIUIMH. B paMkax mgaHHOTO y4eOHOTO Kypca
oOyyaromuecs: OBJIAJEBAlOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KOTOpas (OpMyJIUpyeT CBOU
TOCTIDKEHHS B MaTeMaTH4eCKoi (opme.

VYuebHblil Kypc anreOpbl M Hadajl MaTeMaTHMYECKOro aHalM3a 3aKJa/blBaeT OCHOBY JUISl YCHEIIHOTO
OBJIQJICHUS 3aKOHAMHU (PU3UKU, XUMHUH, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TCHICHIMN Pa3BUTHUS YKOHOMHKH U
OOIIIECTBEHHON KM3HM, I103BOJIAET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOIB30BATh UX /IS AajdbHEHIero oopa3oBaHus U B IOBCEAHEBHOM XU3HU. B TO ke
BpeMsl OBJaJieHHME aOCTPAaKTHBIMHU U JIOTMYECKHM CTPOTMMM KOHCTPYKLUSMM aiuredpbl M MaTeMaTHYecKOro
aHaJM3a pa3BUBaCT YMEHHUE HAXOUTh

3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKA3bIBaTh YTBEPXKICHHsI C MOMOIIbIO HHAYKLIHMU H
paccykaaTth JeIyKTHBHO, HCIONIB30BaTh O0OOIIEHHWE W KOHKPETHU3aluio, a0CTparupoBaHHE W aHAJIOTHIO,
(bopMHpyeT KpeaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHAIN3a» OOydarouiuecs
[IOJIy4alOT HOBBIM ONBIT PEIICHUs HPUKIAJHBIX 33734, CaMOCTOSATEIBHOIO IMOCTPOSHHS] MaTeMaTHYECKUX
MOJICJIEHl pealbHBIX CUTYaIlMil, WHTEPHPETAllMA IOJYYCHHBIX PEIICHHWH, 3HAKOMATCI C IpHUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B NPUPOAE, HAYKE M HCKYCCTBE, C BBIJAIOIIMMUCSH MaTeMaTHUYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

YuebHblil Kypc 00jaaeT 3HAYUTEIbHBIM BOCIHUTATENIbHBIM IOTEHIIMATIOM, KOTOPBIM peanusyercs Kak
yepe3 ydeOHBI Marepual, CIOCOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK W Uepes
cneun(puky y4eOHOH  JEATEeNbHOCTH, TpeOyroled MpOJODKUTENbHOM  KOHLEHTpalMW  BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3 TIOTYYEHHBIN pe3ylIbTarT.

B ocHoBe MeToauku o0y4yeHus aiaredpe U HaualaM MaTeMaTHYeCKOTO aHalu3a JEeKUT JAeATeIbHOCTHBIN
MIPUHLIMIT O0YyYEHUS.

B ctpykrype yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYeCKOIO aHAIN3a» BBIAEICHBI CIEIYIOe
coZiep KaTeIbHO-MeTOInuecKkue JTuHUKM: «Yucma u BeraucineHus», «DyHKuN u rpadukn», «YpaBHEHHS WU
HepaBeHCTBa», «Hauana maremarnyeckoro aHaansay, «KMHOXKeCTBa U JIOTHKa». Bce 0CHOBHBIE cofiepKaTeabHO-
METOAMYECKHE JIMHUU HW3YYalOTCs Ha MPOTSHDKEHWH IBYX JIeT OOy4YeHHsl Ha YpPOBHE CpEIHEero oOmiero
00pa3oBaHMsl, €CTECTBEHHO JIOMOJHSAS APYr JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU U pa3fielaMu.
JlaHHBIN y9eOHBII KypC SIBISIETCS MHTETPATUBHBIM, TTOCKOJIBKY OOBEIUHSET B cede CoepikaHne HECKOJIBKUX
MaTeMaTHYeCKUX AUCIUILINH, TAKUX KaK anredpa, TPUrOHOMETPHsI, MaTeMaTHYECKUI aHAJIN3, TEOPHSI MHOXKECTB,
MaTeMaTH4deckas Jiornka u apyrue. [lo mMepe Toro kak oOydaromipecs OBIAAECBAIOT BCE Ooyiee MMPOKUM
MaTeMaTHYeCKUM amnmnapaToM, y HHUX MOCJeI0BaTelbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMTH
MaTeMaTHYECKYI0 MOJENIb peabHOW CUTYaIllH, NMPUMEHSTh 3HAHUS, MONyYeHHBIE TP W3YYEeHUH y4eOHOTO
Kypca, [UId pEUIeHHs CaMOCTOSTeNbHO CGOPMYIMPOBAHHOW MaTeMaTHUeCKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConepxaTenbHo-MeToAuYecKast TMHUA «UmMcaa U BbIYMCIEHUs» 3aBepiiaeT (OpMHUPOBaHUE HABHIKOB
WCTIOTB30BaHUS JIEHCTBUTEIHHBIX YHCEII, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 00111eT0 0Opa3zoBanus. Ha
YPOBHE CpeIHEro 0011ero oopazoBaHusi 0c000e BHUMaHUE yenseTcs: JOpMHUPOBAHUIO HABBIKOB pallMOHABHBIX
BBIYUCIICHUH, BKIFOYAIOIINX B Ce0s MCIIOb30BaHIE PA3TUYHBIX (DOPM 3amucH Ynciia, YMEHUE JIENIaTh IPUKHUIIKY,
BBITOJIHATE NPUOIMKEHHBIE BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpaKEHUS, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE 00YJaIONIMMCS MHOXKECTBA HATYPAJIbHBIX, IENBIX, PAIIMOHATBHBIX U JIEHCTBUTEIHHBIX
quceN JIOMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4HCed. B KaxIoM M3 3THX MHOXECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CHelH(HUYECKHe 3aJadd M OIepalyu: JICJCHHE Halejo, ONEpUpPOBaHUE OCTaTKaMHU Ha
MHOXECTBE IIEJIBIX YHCed, 0cOOble CBOWCTBA PALMOHATIBHBIX M HpPpAlMOHAIBHBIX YHCEN, apupMeTHuecKkue
OIlepallny, a TaK)Ke U3BJICYEHUE KOPHS HAaTypaJbHOW CTEIIEHW Ha MHOYKECTBE KOMILJIEKCHBIX uucel. biaaronaps
MOCTIeIOBATEIbHOMY PACUIMPEHHUIO Kpyra HCIOJb3yeMbIX YHCEl M 3HAKOMCTBY C BO3MOXKHOCTAMHU HX
IIPUMEHEHMS AJIS peIIeHUs pa3InYHbIX 3a7a4 (popMUpyeTcs NPeCcTaBIeHHE O €AMHCTBE MAaTEMATUKU KaK HAYKH
1 e€ poJId B IOCTPOCHUHU MOJENICH peaJbHOro MUpa, ITMPOKO UCTIONB3YIOTCS 0000IEHHE U KOHKPETH3AlIUs.

JluHus «YpaBHEHMsI M HEPABEHCTBAa» pEAIN3yeTCs Ha NPOTSDKEHUMM BCEro OOydeHHs Ha YpOBHE
cpeanero oOmiero o0pa3oBaHMsA, IMOCKOJIBKY B KaXIoM paszzaene IIporpamMMel mpenycMOTpEHO pelieHHe



COOTBETCTBYIOIIMX 3aAad. B pesynprare oOyyaromuecs: OBJaJIEBAIOT Pa3IMYHBIMH METOIAMU DPELICHUS
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTeNbHbBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPABEHCTB M CHCTEM, a TAKXKe 3aJ]1a4, coAep Kalux napaMmeTpsl. [lomyuyeHHble yMEHMSI IUPOKO UCIIONIb3YIOTCS
IpU HCCIEAOBAaHUU (PYHKLIMNA C MOMOIIBI0 MPOU3BOAHOM, MpU PEIICHUWH MPUKIAIHBIX 3a1ad M 3ajad Ha
HaXOXXJCHHE HAaHOOJIBIINX ¥ HAaUMEHBIINX 3HAYeHUN (yHKuMU. JlaHHAs conepkaTenbHas JTUHHS BKIIIOYAET B
cebsa Takke (OpPMUPOBAHHME YMEHUU BBIIOJHATH Pacu€Thl 1Mo (QopmyiaMm, Mpeodpa3oBaHUs pPAUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKEHUHM, a TAK)K€ BBIPAKEHUM, COJEp)KALIUX CTENEHU H
norapudmbl. brnarogaps u3ydeHuio anredpandyeckoro Martepuaiga MPOUCXOIUT JalbHEWIee pa3BUTHE
ATOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS O0O0ydJaronmxcs, (HOpMUPYIOTCS HABBIKH JETyKTHBHBIX
paccyxeHuid, paboThl C CHMBOJILHBIMU (pOpMaMU, IPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. AunreOpa mpeiaraetT 3QQeKTHBHBIE MHCTPYMEHTHI Ui PELICHHS NMPAKTHUYECKUX U
€CTECTBEHHOHAYYHbIX 3371a4, HaIJISIIHO JJEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S3bIKa HAYKH.

CopnepxarenpHo-MeTonnYeCKass JTUHUS «DYHKIMH M rpa@MKH» TECHO IEPEIUIETAETCs C JIPYruMu
JUHUSAMHE y4eOHOTr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aéT MOCJIEI0BATEIbHOCTh N3YUYEHHUS MaTepuaa.
W3yuenue cTeneHHOMU, MOKa3aTeNbHON, JTOrapu(MHUUECKOH U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U
rpaduKoB, UCTIONb30BaHUE (PYHKIMIA U PElIeHUs 3a7ad U3 APYruX y4eOHBIX MPEAMETOB U PEalbHOMN JKU3HU
TECHO CBSA3aHO KaK C MAaTeMaTHYECKUM aHaJIM30M, TaK M C pEUIEHHMEM ypaBHEHUH U HepaBeHCTB. llpu 3Tom
0oJbIIOE BHHUMaHUE YyAenseTcs (QOPMHUPOBAHUIO YMEHHUS BBIpaKaTh (GOpMyJIaMH 3aBUCHMOCTH MEXKIY
Pa3IMYHBIMM BEITUYMHAMH, HCCIENOBATh IOJNyYeHHbIE (DYHKIUH, CTPOUTh UX Tpaduku. Matepuan 3Toi
COJIepKaTEeIbHOW JIMHUM HAlEJeH Ha pa3BUTHUE YMEHUM U HABBIKOB, MO3BOJSIOIIMX BbIPAKATh 3aBUCUMOCTH
MEXIy BEJIMYMHAMH B pa3IMyHON (opMme: aHaIUTUYeCKOH, rpaduueckoii U cioBecHO. Ero usyuenme
CHOCOOCTBYET PA3BUTHUIO ANTOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETHU3AIHH,
HCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUs «Hayana MaTeMaTH4eCKOro aHAJIM3a» M03BOJISIET CYHIECTBEHHO PACUIIMPUTD
Kpyr Kak MaTeMaTHUYeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00Y4arolMUMCs, TaK KaK y HUX MOSBISETCS
BO3MOXXHOCTh CTPOHUTH TPaQUKU CIOXKHBIX (PYHKIIHH, ONPEaessaTh UX HauOOJbIINEe U HAUMEHbBIINE 3HAYCHUS,
BBIYUCIIATH IJIOMAAA (QUTYp U OOBEMBI Tel, HAXOIUTh CKOPOCTH M YCKOpeHWs TmporeccoB. JlanHas
COJIEpKaTENbHAs JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHMSI MAaT€MaTHYECKMX MOJEJIEH peallbHbIX
CUTYaluH, MO3BOJISIET HAXOAUTh HAWJTy4lllee PEellIeHUE B IPUKIAIHbIX, B TOM YHCJIE COLIMAIbHO-3KOHOMHYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBAaMHM MaTeMaTHYECKOTO aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(hopMabHO-IOTMYECKOTO0 M KPEaTHMBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE M HcKyccTBe. OOydarolyecs y3HAIOT O BBLAAIONIUXCS pe3yibTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHo-MeToAnYecKast TUHUS «MHOMKeCTBa M JIOTHKA» BKJIIOYACT B ce0sl 3JIEMEHThI TEOPHH
MHOKECTB U MaTeMaTU4eCKON JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE MTPEICTAaBICHHs IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTHKU W Npe[siaraloT Haubosiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIONMI BCE pa3Jelbl
MaTeMaTHKU U €€ MPUIIOKEHHUM, OHU CBSA3BIBAIOT pa3Hble MaTEMaTHYECKHE JUCUUIUIMHBI U UX MPHIOKEHUS B
enuHoe 1enoe. IloaToMy BakHO J1aTh BO3MOYKHOCTh OOYYarolIeMyCsi OHUMATh TEOPETUKO-MHO>KECTBEHHBIH
S3bIK COBPEMEHHONW MaTEeMaTHKU M HCIOJb30BaTh €ro Uil BBIPAXKEHMSI CBOMX MbICIEH. JIpyruM Ba)KHBIM
MPU3HAKOM MaTeMaTHKH KaK HAyKH CJIelyeT IPU3HATh CBOMCTBEHHYIO € CTPOrOCTh 0OOCHOBAHUI! U ClleI0BaHUE
oTpeeNI€HHBIM MpaBUIaM MOCTPOCHHUS J0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTeMaTH4eCKOW JIOTUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUIEHHUSI 00YUYaIOIIMXCs, TO3BOJISIET UM CTPOUTH CBOM PacCyKICHUS
Ha OCHOBE JIOTUYECKUX MPaBul, (OPMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHHUS.

B yueGHOM Kkypce «Anrebpa M Hayala MaTEeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTr0 MOJEIMPOBAHUSI, KOTOPbIE MPU3BAHBI CTOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUS
MoJIeJIel peabHbIX CUTYAINH, NCCIIE0OBAaHUS ATUX MOEIIEH C TOMOIIIBIO anmnapara anredpbl 1 MaTeMaTHYeCKOTO
aHaJlM3a, WHTEpIIpPEeTalluyd TOJYyYEHHBIX pe3ylbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXAbIH M3 pa3JelioB
IIPOrpaMMbl, TIOCKOJIBKY BECh Marepuan y4eOHOro Kypca IIMPOKO MCIOIB3YETCS JUIS PELICHUs MPHUKIATHBIX
3ajna4. [Ipu pemeHnn peanbHbIX MPAKTHUECKUX 337a4d oOydarolinecs pa3BUBAIOT HAOII01aTENbHOCTh, YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh AHAJOTHMI0, 0000IMIaTh M KOHKPETH3HPOBATH
npoOemy.

JesrenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIATHBIX 33Jad OpPraHU3yeTcsl B Ipolecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHATH3a.

Ha n3ydenue yuebHoro kypca «Anredpa v Hayajlia MaTeMaTUYECKOTO aHAJIM3a» OTBOAUTCS 272 vaca: B
10 kiacce - 136 gacoB (4 yaca B Henenio), B 11 kacce - 136 gacoB (4 yaca B HEJEINi0).




COJAEPKAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BbIYUCICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE U AECATUYHBIEC APOOH, TPOLICHTHI, 0ECKOHEUHBIE IEPHOANYECKHIE
apoOu. [Ipumenenue qpoOeit ¥ MPOLEHTOB JUIsl pellieH s TPUKIIAAHBIX 3a7a4 U3 pa3IMYHbIX OTpacieil 3HaHui U
peanbHON KU3HHU.

JelicTBuTenpHble yKciaa. PanyvoHalbHble M MppalMOHANbHbIE Yucia. ApudMeTudeckue omnepanuu c
JEeWCTBUTENFHBIMU YHCIaMUd. Moy IEHCTBUTEIHHOTO YKCTa U ero cBoicTBa. [IpubmmkEéHHbIC BEIYUCIICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN.

Crenenp c mensiM mokasarteneM. buHoMm Herorona. Vcmonb3oBanue mnoaxonsimied (GpopMbl 3amucH
JEMCTBUTENIBHBIX YACET VISl PELICHHs IPAKTUYECKUX 3a1a4 U IIPEICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM I10KA3aTEIEM.

Jlorapudwm gucna. CoiicTa orapudma. J[ecaTHIHbIE U HATYpaTbHBIC JIOTAPU(PMBL.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC M ApKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa M TOXJECTBEHHBbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHUS. PaBHOCUIIbHbBIE
YPaBHEHUs U ypaBHEHUs-cleACTBYs. HepaBeHCTBO, pelieHUE HEPAaBEHCTBA.

OcHOBHbBIE METO/IbI PELIEHMS LIEJIBIX U IPOOHO-pallMOHAIBHBIX YPABHEHUM U HEPABEHCTB. MHOTOUIEHbI
OT OJHOM IIEpeMEHHOM. /lemeHre MHOrowieHa Ha MHOIOWIEH ¢ octaTkoM. Teopema be3y. MHorousneHsl ¢
neneiMu ko3 dunuenramu. Teopema Buera.

[TpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U KOPHH.

UppanuonanbHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BRIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapudmuueckre ypaBHeHUs1. OCHOBHbBIE METO/AbI PELICHUS JIOTApUPMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUrOHOMeTpUueckre (opmyinsl. [IpeobpazoBaHHe TPUTOHOMETPUYECKUX BBIPAKEHUI.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUH.

Pemenne cucreM JIMHEHHBIX ypaBHEHHH. MaTpulla CHCTEMBI JIMHEWHBIX ypaBHeHMH. OnpenennTens
MaTpHIIBI 2X2, ero TeOMETPUIECKUN CMBICI U CBOICTBA, BRIYMCIICHUE €r0 3HAUSHHSI, TPUMEHEHUE OTIPEICTHTEIS
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN. PelleHne npukiiagabIX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHeHui. MccenenoBanye NoCTpOCHHOW MOJENH € IMTOMOIIBIO MAaTPHI] ¥ OIIPEAEIIUTENEH.

ITocTpoeHrne MaTeMaTHYeCKUX MOJENECH peaJbHON CUTyallMH C IIOMOLIbIO YPABHEHUN U HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHHUI0O MaTEMAaTUYECKUX 3aJad U 3a7ad U3 pa3InyHbIX oOyacTeit
HAyKH U pEaJIbHOM JKU3HMU.

DyHKIUHN U TpaPUKH

OyHK1MS, c1oco0b! 3a1anust GyHKIuU. B3aumuo oOparuelie pynkiun. Komnosunus dynxuuii. ['padgux
GbyHKIUHU. DlleMeHTapHble IpeoOpa3oBaHus rpa@uKoOB (HYHKITHIA.

Ob6nacte omnpeneneHUs M MHOXKeCTBO 3HaueHMH ¢(yHkiuu. Hymu ¢ynkuuun. IIpomexyTtku
3HaKomnocTossHcTBa. UETHble U Heu€THble QyHKUMU. [leprnonuueckue ¢pyHkiuu. [IpoMexyTkn MOHOTOHHOCTH
¢ynkuuu. MakcuMymbl MU MHUHUMYMBI (QyHKUuH. HaunOomnbiiee M HauMeHbllee 3HaueHHs (YHKLIUU Ha
MTPOMEXKYTKE.

JluneliHasi, KBaJpaTHUHas U JIPOOHO-TUHEHHas QyHKIMH. DIeMeHTapHOe UCCIIEIOBAaHUE U MTOCTPOEHHE
UX rpauKoOB.

CrenenHas pyHKIMS C HATYpaJIbHBIM M II€JIbIM IToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk
KOpPHsI N-0Mi cTeneHH KakK (GyHKIIMH 0OpaTHOW CTENEHH C HaTypaJIbHBIM IOKa3aTeeM.

[Toka3zarenbHas u norapudmuyeckas (QpyHKIUH, UX cBoiicTBa U rpaduku. Vcrnonb3oBanue rpaduxon
GyHKIUHN 1715 penieHus] ypaBHEeHHH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEACICHUE TPUTOHOMETPUUECKUX (YHKIHUHA UYHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEAIbHBIX MpolLeccax M SBICHUAX. ['papuku peasbHBIX
3aBHCUMOCTEH.



Havana maTeMaTH4eCKOro aHAJIM3a

[TocnenoBaTeTbHOCTH, CIIOCOOBI 3alaHUs IOCIEIOBAaTEILHOCTEH. MeTo] MaTeMaTHYeCKON WHIYKIIHH.
MOHOTOHHBIE ¥ OTPAHUUYEHHBIE OCIIEI0BATENBHOCTH. MICTOPHS BO3SHUKHOBEHHSI MAaTEMaTHUECKOT O aHAJIN3a KaKk
aHayn3a OECKOHEUHO MaJIbIX.

Apudmernueckass M reoMmeTpuyeckas mporpeccuu. beckoHeyHO yObIBaromias reoMeTpuyecKas
nporpeccusi. Cymma 6€CKOHEYHO YOBIBAIOIICH reOMETPHUIECKON mporpeccun. JIMHEHHBIN U SKCIIOHCHIIMAIbHBIN
poct. Hucno e. @opMyia CIOXKHBIX IPOLEHTOB. MCronp30BaHUE NMPOrPECCUN Ul PELICHUs PeajbHbIX 3a1ad
MIPUKJIATHOTO XapaKTepa.

HenpepeiBable pyHkuuu u ux cBoiictBa. Touku paspeiBa. AcuMnToThl rpadukoB QpyHKiuil. CBoicTBa
GyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa HMHTEpBaJIOB AJIs pellleHus HepaBeHCTB. [IpumeHeHHe CBOWCTB
HETPEPbIBHBIX (DYHKIMIA IS perIeHus 3a1a4.

[lepBast u BTOpas mpousBojHbIe (QyHKUMU. OmpeneneHue, reoOMeTPUUECKUid U (PU3UUYECKHI CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIIbHOU K TpaduKy (yHKITHH.

[TpousBoaHbIe 351eMeHTapHbIX GyHKIHH. [Ipon3BoaHAas] CyMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UIIUU
GyHKIUH.

MuoxecTBa H JIOTHKA

MHoxecTBO, onepaluy HaJl MHOXKECTBaMHU U UX cBoiicTBa. /luarpammel Oinepa-Benna. IIpumenenune
TEOPETHUKO-MHOKECTBEHHOT'0 anmnapara Jyisi ONMCAaHUsl peabHbIX MIPOLIECCOB U ABJIICHUM, IIPU PEILICHUH 3a/1a4 U3
IPYTUX Y4EOHBIX MIPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYEeCKOIO0 OOBEKTa, CJIEACTBHUE, JOKa3aTeNbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS.

11 KJIIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbnbie u nenbie uncina. [I[pumeHenne npru3HaKoB JETUMOCTH IEJIBIX YUCEIT, HAnOOJIbIINNA OOIIHIA
nenutensd (nanee - HOJl) u Haumensbiee obmiee kpatHoe (manee - HOK), octaTkoB mo MoAyiio, alroputma
EBxnmpa uis pemenns 3a1a4 B LEIbIX YUCIIAX.

KommnnekcHble uncna. Anredpandeckas 1 TpUrOHOMETpHUecKasi (GOpMbl 3alIMCH KOMIIEKCHOTO YHCIIA.
ApudmeTrrueckue onepamnyy ¢ KOMIJIEKCHBIMU Ynciaamu. H300pakeHne KOMIUIEKCHBIX YHCeNl Ha KOOPAMHATHON
mwiockoctd. @opmyna Myaspa. KopHu N-oil creneHu U3 KOMIUIEKCHOTO uucia. IIpuMeHeHne KOMIUIEKCHBIX
qrces s peleHUs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHus] M HEpABEHCTBA

CucremMa 1 COBOKYNTHOCTh YPAaBHEHMI U HEPaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBI- CIIEJICTBUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHUI C IMOMOIIBIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
PeleHne TpUroHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHNUS TOKA3aTENbHbBIX U JIOrapu(PMUIECKIUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHUS CHUCTEM M COBOKYINHOCTEM palMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHHe ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHHUIO MAaTEeMAaTHMYECKUX 3a1ad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM KU3HU, HHTEPIIPETALINS [TOJIyU€HHBIX PEe3yIbTaTOB.

DOyHKUUH U rPpaduKu

I'paduk xkomno3zumuu ¢pyHkuui. ['eomerpuueckre o0pas3bl ypaBHEHHI U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPapUKU.

['paduueckue MeTOIbl peIIeHUs] YpaBHEHUIN M HepaBeHCTB. I'paduueckre MeTOAbl pelieHus 3aaad
rapameTpamH.

Hcnons3oBanue rpadukoB (QYHKIMH A7 HCCICIOBAHHS TIPOIECCOB M 3aBUCUMOCTEH, KOTOPHIC
BO3HHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

[IpumeneHne MpOU3BOTHON K HCCIEOBAaHUIO (YHKIIMKA HA MOHOTOHHOCTD M dKCTpeMyMbl. Haxoxenue
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHUH HEMPEPHIBHON (PYHKITUN HA OTPE3KE.

IIpuMeHeHrne NPOM3BOMHOM Il HAXO0XKJCHHS HAWJIy4dllero peuieHus B NPUKIAIHBIX 3adadax, it
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOr0 (GopMyoi uin rpaduKoM.



[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpa3zHble 3IEMEHTAapHBIX (YHKIIMH.
ITpaBuna Hax0XI€HHSI IEPBOOOPA3HBIX.

Wuterpan. ['eomerprueckuii cMbIc MHTErpana. Berarcinenue onpenenéHHOro HHTerpaia mo Gopmyie
Herorona-Jleiiouuma.

[TpuMeHeHne MHTETpaIa sl HAXOXKACHUS TUIOMa e MI0CKUX GUryp u 00bEMOB reOMETPUIECKUX TEI.

[Tpumeps! pemenuil augpdepeHuuanbHbIX ypaBHEHUH. MaTemaTtudyeckoe MOAEIUPOBAHHUE PealbHBIX
MIPOLIECCOB € TOMOIIBIO AU(PEPEeHIINATHHBIX YPABHCHHIA.

ITAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSI YYEBHOI'O KYPCA <«AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKON MO3MIMK OOYYAOLIErocs KaK aKTHBHOI'O M OTBETCTBEHHOTO YJICHA
poccuiickoro oOIecTBa, MNPeICTaBIEHUE O MaTeMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHMUS PA3IMUHBIX
CTPYKTYp, SBJIEHHUH, MNpoLeayp TpakJaHCKOro oOuiecTBa (BBIOOpPBL, ONPOCHI U JAPYroe), YyMEHHE
B3aMMO/IEHICTBOBATh C COLIUATIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) NATPHOTUYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTb POCCUHCKON IPa’KAAHCKOM MAEHTUYHOCTH, YBAKEHUS K MPOLUIOMY U HACTOSALIEMY
POCCUICKOM MaTE€MaTUKH, LICHHOCTHOE OTHOUIEHUE K JOCTH)KEHMSM POCCUHMCKMX MAaT€MATHKOB U POCCUHCKOU
MaTeMaTHYeCKOM IIKOJbI, HCHOJIb30BAaHHWE 3TUX JOCTHKEHMH B JPYrMX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHME TyXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, cOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS,
9THUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKHM IPUMEHEHUEM JOCTH)KEHUN HAyKU M JIEATEIbHOCTBHIO
y4€HOT0, 0CO3HAHUE JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOIIEHUE K MHpY, BKIOYas ICTETUKY MAaTeMaTHMYECKHX 3aKOHOMEPHOCTEH, OObEKTOB,
3aJ1a4, peleHui, paccyX1IeHui, BOCOPUUMYUBOCTh K MaTEMATUYECKUM aclleKTaM pa3IMuHbIX BUJI0B HCKYCCTBA;

5) ¢pu3nyeckoro BocnuTaAHMSA:

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHYeCKHE 3HaHUA B MHTEpecax 370pOBOr0 U
Oe3onmacHoro oOpas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBbIO (3[J0pPOBOE€ MHTaHUE,
cOamaHCUpPOBAaHHBIA pPEXUM 3aHATUNH U OTIbIXA, peryispHas (QuU3nyeckas akTUBHOCTH), (QU3MYEcKoe
COBEPIICHCTBOBAHUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TpYyJy, OCO3HAaHHE LEHHOCTH TPYJIOJMOOMs, HMHTEpEC K pasIuyHbIM cdepam
npodeccnoHanbHON JEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMM, YMEHHE COBeplIaTh
OCO3HaHHBIM BBIOOP Oymymiel mpodeccun U peanu30BbIBaTh COOCTBEHHbIE H3HEHHBIE IJIaHbI, TOTOBHOCTh U
CIOCOOHOCTH K MaTEMaTHUECKOMY 00pa30BaHHIO U caM000pa30BaHUIO Ha IPOTSHKEHUH BCEH KU3HU, TOTOBHOCTD
K aKTUBHOMY Y4aCTHIO B PEIICHNN IPAKTUYECKUX 33/1a4 MaTEMAaTUYECKOM HaIIpaBJIEHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUYECKON KYIbTYpbl, MOHUMAHHE BIUSHHUS COLMAIBHO- 3KOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATILHON CPeIbl, 0CO3HAHUE ITI00aIbHOTO XapaKTepa IKOJIOTHYECKUX
npo6JeM, OpUeHTalKsl Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAaHUH JUIS pelieHus 3a7a4d B 00JacTu OKpYysKaromien
Cpelbl, IUTAHUPOBAHKE MMOCTYIIKOB U OLIEHKU UX BO3MOXHBIX IOCIEICTBUMN ISl OKPY>KAIOIIEN Cpeibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OO0IIeCTBEHHOH PAaKTUKU, TOHUMaHUE MaTeMaTHUYECKOM HayKH Kak chepbl UeIT0BEUECKO e TeIbHOCTH, ITAIIOB
e€ pa3BUTHA U 3HAYMMOCTH JUUISl Pa3BUTHUS LUBUJIM3ALUH, OBJIA/IEHUE SI3bIKOM MaTEMaTHKU M MaTeMaTH4eCKON
KyJIbTYpPOH KakK CpPEACTBOM I103HAHUS MHpPA, TOTOBHOCTb OCYHIECTBIIATH NMPOEKTHYIO U HCCIIEI0BATEIbCKYIO
JESATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISBJIITh M XApPaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKKM MaTEeMAaTUYECKUX OOBEKTOB, IOHATHMH,
OTHOIICHUN MEXIY HOHATHAMH, (OPMYITUPOBATH ONPEACIICHUS MOHITUH, YCTaHABINBATD

CYLIECTBEHHBI MNpU3HAK KiIacCU(UKALMM, OCHOBAHUSA M OOOOLIEHHS W CpaBHEHMs, KPUTEpUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPMHUMATh, (POPMYJIMPOBATh U IIPEOOPa30BbIBATh CYKJEHHs: YTBEPAUTEIbHbIE U OTPULATEIIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHEIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEYMs] B (paKkTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUAX, IPEIaraTh KPUTEPUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

IPOBOJIUTH CaMOCTOSATENIBHO JOKa3aTeJbCTBA MAaTEeMATUYECKUX YTBEpXKIEHMHM (mpsMble M OT
IPOTHBHOTO), BBICTPAWBATh AapPryMEHTALMIO, TNPUBOIUTH IPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BBIOMpATH CIOCOO pemieHust yaeOHOU 3a1aun (CpaBHHBATh HECKOJBKO BAPHAHTOB pEIICHUS, BHIOUPATH
HauboJee MOAXOJAIUHN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiiCTBUSA:

UCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKMIA MHCTPYMEHT IO3HaHMA, (OpPMYyIUpOBaTh BONPOCHI,
¢bukcupyommue npoTHBOpEUHe, MpodiIeMy, YCTaHABIMBAaTh HMCKOMOE W JaHHOE, (OpMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATH CBOIO NIO3ULUI0, MHEHHUE;

IPOBOAMTH CAMOCTOATEIbHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, MCCIEAOBAHUE [0 YCTAHOBIIEHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro o0bEeKTa, SABJICHUS, IPOLIECCa, BBISABICHUIO 3aBUCMMOCTENH MEXly 0ObEeKTaMH,
SIBJIGHUSIMU, TIPOLIECCAMHU;

CaMOCTOSITENILHO (POPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 110 Pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IIEHUI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MIPOLIECCA, @ TAKKE BBIABUIaTh MPEATIONOKEHHS O €10 Pa3BUTHU
B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBJIATH AeUINTHI MHPOPMAINK, JTaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HA BOMNPOC M JJISl PELICHUS
3a]1a4y;

BbIOMpaTh MH(OpPMALMIO M3 HMCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, IPEJICTABISTH €€ B pa3IM4HbIX (opMax, MWIUTFOCTPUPOBATH rpapUUecKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe JelicTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHSIMH U LENSIMH OOILIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NUCbMEHHBIX TEKCTAX, 1aBaTh IOSICHEHMSI 110 XOAY
pelIeHns 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

B X0/Ie 00CYKICHHSI 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX1aeMOl TEMBI, TPOOIIEMBI, pelaeMoil 3a1a4H,
BBICKA3bIBaTh W[, HAIlEJICHHbIE HA MOMCK PEIEeHHUs, COMOCTABIATh CBOM CYKIEHUS C CYXICHUSIMU JAPYTUX
YYaCTHUKOB JHajora, oOHapyKMBaTh paziIMuue M CXOJCTBO MO3MIMH, B KOPPEKTHOH Gopme hopMyarpoBarhb
pa3HorIacusi, CBOM BO3PaKEHUS;

IPEJCTABIISITh PE3YAbTAThl PELIEHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIEN0BaHus, IPOEKTA, CAMOCTOSITENILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3eHTAUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusaunus:

COCTABJIATH IUIAH, AITOPUTM PEILICHUs 33a/Ja4M, BBIOMpPATh CIIOCOO pELICHUs C Y4ETOM HMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yu4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

BJIAJCTh HABBIKAMM IIO3HABATENBHOM peQeKCUH KaKk OCO3HAHUS COBEpLIAeMbIX JACHCTBUH U
MBICIMTENBHBIX MPOLECCOB, UX PE3yIbTATOB, BIAJAETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yJsibTaTa pelieHHsl MaTeMaTU4eCKON 3a/1auH;



NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MPU PEIICHUH 33Jaud, BHOCUTb KOPPEKTUBHI B
NeSTeTLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OITMOOK, BHISBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa eI W YCIOBUSM, OOBSCHATH MPHUUYMHBI JOCTHKCHUS WITU
HEJIOCTH)KCHHS PE3yJbTaTOB JACATEIHHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJILHOCTD:

MOHUMAaTh W HCIIOJIh30BaTh IMPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYAIbHOW pabOTHl MPHU PEHICHUU
y4eOHBIX 3a7a4, MPUHUMATH 11eJIb COBMECTHOH JIEATEIIPHOCTH, TUTAHUPOBATH OPTraHU3AI[UI0 COBMECTHOU paboTHhI,
pacmpenenaTh BUABI padOT, JOTOBAPUBATHCS, OOCYKIATh IMPOIECC M PE3yJbTaT padOThI, 00001aTh MHEHUS
HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (0OCykIeHHsl, OOMEH MHEHHH, «MO3TOBBIE IITYpPMBI» U
WHBIE), BBIOJHATH CBOIO 4YacTh paOOThl U KOOPJAMHUPOBATH CBOU JEHCTBUSA C JPYTMMHU WICHAMHU KOMAaHJBbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJia B OOLIUH MPOAYKT MO KPHUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH
B3aNMMOICHCTBHS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy obydyenus B 10 kiaacce oOyyaromuiics MONYyYUT CIEAYIOIINME NPEAMETHBIE PE3yNbTaThl IO
OTAETBHBIM TeMaM pabouell MporpaMMbl yUeOHOTO Kypca «Anredpa 1 Hadyajga MaTeMaTHIeCKOTO aHAIHN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO ONEpPUPOBATh MOHATUSMM: pPallMOHAIBHOE YHWCIO0, OECKOHEYHas MepuoanYecKas Jpoob,
IIPOLIEHTHI, HMPPALMOHAIBHOE 4YHUCIIO, MHOXKECTBA PALUOHAIBHBIX W JICHCTBUTENBHBIX YHMCEI, MOIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

HOPUMEHSATh APOOM M MPOLEHTHI JUIsl PElIeHUs MPUKIAJHBIX 33]a4 U3 Pa3IMYHBIX OTpaciei 3HaHWW U
peaNbHO KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, MNpPaBUIa OKPYIJIEHUS, NMPHUKHIKY M OLEHKY pe3yibTara
BBIYHCIICHHUI;

CBOOOJTHO ONEPUPOBATH OHATHEM: CTENEHb C LIEIbIM I10Ka3aTelleM, HCIO0Ib30BaTh NOAXOAALLYI0 hopMy
3aIUCH IEUCTBUTENBHBIX YHCEI Ul pELICHUS IPAKTUYECKHX 3a/1a4 U IIPEJICTABICHUS IaHHbIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOI CTENeHH;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO ONEPUPOBATH MOHATHIMMU: JTOrapu(M yKcia, AeCATUYHbIE U HaTypaJlbHbIE JOTapu (MBI,

CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTA.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
YPaBHEHUA-CIEACTBUS, PABHOCWIbHBIC HEPABEHCTBA;

OPUMEHATh pa3lWYHble METOJbl PELICHUs pPAalUOHAIBHBIX M JIPOOHO-PAIlMOHAIBHBIX YpaBHEHU,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNs HEPaBEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IEepeMEHHOW, MHOTOWIEH C LEJIbIMU
ko3¢ duLIeHTaMHi, KOPHU MHOTOWJIE€HA, IPUMEHSTh JIeJIeHHEe MHOTOYWIEHa Ha MHOTOUYIEH C OCTaTKOM, TEOpEMY
besy u Teopemy Buera nis pemenus 3agauy;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA JTUHEHHBIX YPaBHEHUN, MAaTPUIIA, OTIPEACTUTENb MaTPUILIBI
2x2 1 ero reOMeTpUYECKUi CMBICI, UCIIOIB30BATh CBOMCTBA ONPENETUTENS 2X2 JIs BBIYUCIICHHS €r0 3HaUeHUs,
IIPUMEHSTH ONPEIEIINTENN Ul PEILIEHUS] CHCTEMBI IMHENHBIX YPaBHEHUH, MOJEINPOBATh PEATIbHBIE CUTYALIUH C
ITIOMOIIBK0 CUCTEMBI JIMHEWHBIX YPaBHEHHM, HCCIEAOBATh MOCTPOCHHBIE MOJEIM C MOMOLIBIO MATpULl U
OIIpEeAEIUTENEN, THTEPIIPETUPOBATH MTOJIyYEHHBIN PE3YIIbTAT;

HCIIOJIb30BaTh CBOMCTBa JAEWCTBUA C KOpPHSAMHU Ui MpeoOpa3oBaHUsl BbIPAXKEHHM; BBIMOIHITD
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTENICHN C pallHOHAIBHBIM MIOKA3aTeIeM;

HCIIOJIb30BaTh CBOMCTBa JIorapuMoB JiIsl MpeoOpa3zoBaHus JIOTapu(MUIECKUX BbIPAKEHUH; CBOOOIHO
OIIEPUPOBATH MOHATUSMHU: MPpPALMOHAIBHBIE, MTOKa3aTeIbHbIE U JIoTapu(MUUECKHUE YpaBHEHUS, HAXOIUTh UX
PEIIEHNs ¢ TIOMOIIBIO PABHOCWIBHBIX IIEPEXOI0B I OCYILECTBIIASA IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHUYEcKue (OpMynbl i MpeoOpa3oBaHUs TPUTOHOMETPHUECKUX
BBIPAXKEHHUI;

CBOOOJTHO ONEpUPOBATH TMOHATHEM: TPUTOHOMETPHUYECKOE YpPaBHEHHUE, NPUMEHATh HE0O0XOAUMBbIE
(GopMyIIbl ISl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJICIUPOBATh peAJbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M0 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh IOCTPOSHHbIE MOJIENIN C UCIIOJIB30BAaHUEM alIapara aareopsl.



DYyHKIUHN U TPAaPUKH:

CBOOOJIHO OIEPUPOBATh MOHATUAMH: (DYHKIHS, CIOCOOBI 3amdaHus (PYHKIMH, B3aMMHO OOpaTHBIC
¢byHkuuu, koMno3unus QyHKIUH, rpaduk QYHKIUH, BBIIOJHATH JIEMEHTAapHBIE Mpeodpa3zoBaHus rpaduKoB
byHKIHIA;

CBOOOJTHO OINEPHUPOBATH MOHATHAMHU: OOJIACTH OMPEACICHUS M MHOXECTBO 3HAUCHHWH (YHKIMHU, HYIU
(GyHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH MOHATHAMM: YETHbIE W HEUYETHbIE (YHKIMH, NEPHOAMYECKUE (DYHKIHNH,
IIPOMEKYTKM MOHOTOHHOCTU (DYHKIMM, MAaKCUMyMbl U MUHUMYMbl (DyHKIMH, HauOojblllee U HaUMEHbIIEE
3Ha4YeHUE PYHKLIUHU HA IPOMEKYTKE;

CBOOOJTHO ONEpUPOBATh IMOHATUSAMH: CTENEHHas (YHKLUMSA C HATypaJbHbIM U IEJIBIM IOKa3aTeseM,
rpad UK CTEIEHHOW (QYHKIIUH C HATYPAIbHBIM H IIEJIBIM MTOKa3aTesieM, rpaduk KOpPHsI I1- Oi CTETIeHU KaK (yHKIUU
00paTHOM CTENEHH ¢ HaTypalbHbIM [TOKa3aTeleM;

ONEpPHPOBATH MOHATUSMH: JIMHEHHAs, KBagpaTHU4HAs W JAPOOHO-TMHEHHas (QYHKUWHU, BBIIOJIHSITDH
3JIEMEHTApHOE MCCIIEJOBAHNE U TOCTPOEHHUE UX IPpaUKOB;

CBOOOJTHO ONEpUpPOBATh MOHATHIAMMU: ITOKa3zaTelbHas U Jorapudmuyeckas (yHKIUH, UX CBOWMCTBA U
rpaduKu, UCIOIB30BATh UX I'paUKH [T PELICHUs YPaBHEHUH;

CBOOOJHO  ONEpUPOBATh  TMOHATHAMHU:  TPUTOHOMETPHUYECKAass  OKPYXHOCTb,  ONpEACICHHE
TPUTOHOMETPHUUECKUX (DYHKLIHUH YUCIOBOTO apryMeHTa;

UCTIOJIB30BaTh rpaduKu (PYHKIMIA JJIs HCCIIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH IIPU PEIICHUH 33134 U3
JPYTUX y4eOHBIX MPEAMETOB U PEAbHOM XKU3HH, BBIpakaTh (POPMyJIaMU 3aBUCUMOCTH MEXKIY BEIMUYMHAMU;

Hauyana maTeMaTH4eCcKoro aHajmusa:

CBOOOJIHO OIEpPUPOBATH MOHATHSMU: apupMeTHyecKass U TeoMeTpuyecKas Mporpeccus, O0ECKOHEYHO
yOBIBaroIasi reoMeTpuYecKas MpPOTPEeccHsi, JHHEHHBIH M OKCIOHEHIUAIBHBIA pPOCT, (QOpMylia CIOXKHBIX
IIPOLICHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH JUIsl PELIEHUsI pealIbHBIX 3a]a4 PUKJIaJHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH MOHATHIAMMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aaHUS

MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE W OTpaHMYCHHBIE IIOCIEOBATEIBHOCTH, IMOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYEeCKOTr0 aHajIn3a Kak aHaiuu3a 0€CKOHEYHO MallbIX;

CBOOOJHO ONEpUpoOBaTh MOHATHUAMU: HENpPEepbIBHbIE (YHKIUH, TOYKU pa3pbiBa Tpapuka (QyHKIUH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJTHO OMEpUPOBaTh TOHATHEM: (YHKIUS, HENpephiBHAsS Ha OTpe3Ke, NPHUMEHSATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA I peleHus 3a1ay;

CBOOOJTHO OTIEpUPOBATH MOHITHUSMU: TIEPBasi U BTOpasi MPOM3BOIHBIC (DYHKIIMH, KacaTeIbHast K TpapuKy
byHKIUY;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, NPOU3BENEHHS, YaCTHOTO W KOMIIO3WIIUHM JBYX (YHKIWH, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKIUH;

MCIIOJIb30BaTh T€OMETPUUYECKUIN U (PU3NUECKHUI CMBICI IPOM3BOJHON IS pelieHus 3a1a4. MHOKecTBa U
JIOTHKa:

CBOOOJTHO OIEPHPOBATH TIOHSATHSIMH: MHOXECTBO, OIEpAllMd HaJl MHOXECTBAMH; HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH ammapar sl ONMCaHMsI PEANbHBIX MPOLECCOB U SABICHUM, IPH PEIICHUH 331a4 U3
IPYTUX y4eOHBIX TPEMETOB;

CBOOOJTHO OINEpPHpPOBAaTh MOHATUSAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHUE-CIEJICTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonny obyuenuss B 11 kiacce oOydaromuiics MOMYyYUT CIEAYIOIIME MPEIMETHbIE PEe3yJIbTaThl MO
OTJENbHBIM TeMaM pabouell IporpaMMbl yueOHOT0 Kypca «Anredpa 1 Hayaja MaTeMaTHYEeCKOTO aHAIU3ay:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OTEPUPOBATH MOHATHAMM: HATYpaJIbHOE U IEJI0€ YHCII0, MHOXKECTBA HATYpPaJIbHBIX M LEJIBIX
YHUCeJl, UCNOJIB30BaTh Npu3Haku aenumoctd uensix uncen, HOJ m HOK HaTypanbHBIX umcen s penieHus
3aJ1a4, IPpUMEHSTh anroput™ EBkinuaa;

CBOOOJIHO OIIEpUPOBATh MOHATHEM OCTATKa [10 MOJYJIIO, 3alMChIBaTh HaTypallbHbIE YKCIIa B Pa3IMYHbBIX
MTO3ULIMOHHBIX CUCTEMAX CYUCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX 4YHCEl,
NPEJCTAaBIATh KOMIUIEKCHBIE YHCJIa B aireOpanyeckol W TPUTOHOMETPUUYECKOW (opMe, BBIOIHATDH
apu(pMeTHYeCKHe ONepaluy ¢ HUMU U N300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH.



YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: UpPpaAlMOHAJIbHbIE, IIOKa3aTeNbHbIE U JIOrapupMUyecKue
HEPABEHCTBA, HAXOAUTh UX PELICHMS C TOMOILIbIO0 PABHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBIISITh OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUUYECKOTO YpaBHEHHS; CBOOOIHO ONEPHUPOBATH
MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHATh HEOOXOIMMBIE (OPMYIIBI IJIsl PEHICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB, PABHOCHIIbHBIC
CUCTEMBl M CHUCTEMBI-CIECJACTBUS, HAXOAUTh PEIICHHUS CUCTEMbl M COBOKYIHOCTEH paluOHAIbHBIX,
UppaMOHATIbHBIX, TOKA3aTEIbHbIX U JJOrapu(MUUECKUX YPAaBHEHHH U HEPABEHCTB;

pelaTth palroHaibHble, UppallMoHaIbHbIe, TOKa3aTeNbHbIE, JIOTapU(MUYECKUE U TPUTOHOMETPUYECKUE
YpaBHEHHUS U HEPABEHCTBA, COJEPIKAIME MOAYIIM U TapaMETPhL;

OPUMEHSTh Trpapuueckue METONbl NJsl pelIeHUs YpaBHEHUH W HEPaBeHCTB, a TakXkKe 3agad c
rapameTpamu;

MOJICJIMPOBaTh peajibHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHUIO 3aJaud, MCCIEN0BaTh IOCTPOEHHBIE MOJEINU C HCIIOJIb30BAaHHEM
anmapara anreOpbl, HHTEPIPETUPOBATh MMOTYYCHHBII pe3ynbTar.

DyHKIUUHA U TPaQUKH:

CTpOUTh TpaduKd KOMIO3UIMH (PYHKIHMA C TOMOIIBIO 3JIEMEHTApPHOTO HCCIEAOBAaHUS U CBOMCTB
KOMITO3UITNH IBYX (DYHKIIUH;

CTPOUTH T€OMETpUUYECKHEe 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHOW MIIOCKOCTH; CBOOOJIHO
OIIEPUPOBATH MOHATUAMU: TPAYUKHA TPUTOHOMETPHUUECKUX (DYHKIINN; TPUMEHSTH (QYHKINH [T MOJCITUPOBAHHS
1 UCCJIE0BAHUS PEATIbHBIX IPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajmsa:

MCIIOJIb30BaTh MIPOU3BOIHYIO AJIS HCCIeN0BaHUs (PYHKIIMKM HA MOHOTOHHOCTh U SKCTPEMYMBbI; HAXOIUTh
HanOoIbIIIee ¥ HAUMEHbIIee 3HAaUeHUs! (PYHKIIUN HENPEPHIBHONW HAa OTPE3KE; MCIOIb30BATh MPOU3BOAHYIO IS
HaxO0JICHUs HAaWIy4ylIero peleHus B NPUKIAJHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKHX, 3aJadax, JJs
OTpe/ieNIEHUs] CKOPOCTH U YCKOPEHMUS Mpoliecca, 3aJaHHOro (hopMyIIoi min rpaduKkoM;

CBOOOJTHO ~ OMEpUpOBaTh MMOHATUSAMH: IEepBOOOpa3Has, ONpPEACNEHHbI HMHTerpajl, HaxoIUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (DYHKIIMHM U BEIYUCIATH UHTETpal 1o popmyie HeroToHa-JIeiibnuIa; HaXOIUTh
IUIOIIAJM TIOCKUX (UTYyp M 00BEMBI TEJ C MOMOIIBIO MHTETpaa; UMETh MPEACTaBICHUE O MaTeMaTHYeCKOM
MOJIETUPOBAHUY Ha PUMEPE COCTaBIeHUS MU PepeHInaIbHbIX YpaBHEHHI;

pelaTth NMPHUKIAIHbIE 33/1a4M, B TOM YHUCIE COLUAIbHO-IKOHOMHUYECKOro U (PU3MYECKOro XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOr0 aHaIu3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KVIACC
KosanuyecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB u DJieKTpOHHbBIE (M (POBDBIE)
Kontpoasnbie | [IpakTuyeckue
n/n TeM NMPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
MHOXeCTBO AeHCTBUTEIBHBIX
yucesl. MHOTOUJICHEBI.
1 | PauwoHanbHbIC ypaBHEHHUS U 27 1
HepaBeHCTBa. CHCTEMBbI JINHEWHBIX
ypaBHEHUNI
2 ®ynkuunn u rpaduku. CreneHHas 12 1
(YHKIMS C LIEJIBIM MOKa3aTesieM
Apudmernyeckuii KOpeHb N-0i
3 | crenenu. UppanuoHanbHble 23 1
YpaBHEHUSI
4 TpUrOHOMETPUYECKHE BEIPAKCHHS 29 1
U ypaBHCHUS
5 [TocnenoBaTenbHOCTH U 9 1
HPOTPECCHU
6 HemnpepriBHbIE QyHKIHH. 17 1
[IpousBonHas
7 HUccrenoBanne GpyHKIHH C 21 1
MIOMOIIBIO IPONU3BOJTHOM
8 IToBTOpenue, 0600IICHHE, 5 2
CUCTeMaTH3alusl 3HaHUH
Oo0mee KOIUYECTBO YaCOB MO 136 9 0
nporpamMmme
11 KITIACC
KoauuyecTBo 4yacoB
Ne HaumenoBanme pasiesoB u DJIeKTPOHHbIE (M (ppoBELIe)
Kontpoannslie | IlpakTuyeckue
n/n TeM NPOrpamMMel Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoThI padoThI
1 INoka3arenpHast (yHKLHSL. 1 1
ITokasartenbHble ypaBHEHUS
) Jlorapudmmaeckast QyHKITUS. 19 1
JlorapudmMudeckue ypaBHeHHUs!
[Noka3arenbHble U 16 1
siorapu(MHICCKUE HEPABEHCTBA
4 | TlepBooOpa3Has 1 HHTETpai 12 1
I'padmku TPUTOHOMETPUUECKUX
5 | ¢dynkumit. TpuroHoMeTpUYECKUE 14 1
HEepaBEeHCTBA
6 | KomrmuiekcHble uncia 10 1
7 | HarypasbHble | I€JIbIE YHCIIa 10 1
Cucrembl palMOHaJIbHBIX,
8 | WppalMOHAIBHBIX TOKA3aTEIbHbIX 12 1
1 Jorapu(p)MHUYECKUX ypaBHEHHI
9 | 3agauu c napamerpamu 16 1
10 IToBTOpEHwUe, OGOGH.ICH%G, 16 5
CHUCTEeMAaTH3alus 3HAHUN
Oo01ee KOTUYECTBO YACOB MO 136 11 0

nporpaMme




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne TeMma ypoka Koa-go Aara IIpumeuanne
n/n P 4acoB Ilnan | DakT P
MHo:kecTBO el cTBUTEIbHBIX YK cesl. MHOrowieHbl. PannoHanbHble ypaBHeHHs] H HEPaBEHCTBA.
CucreMbl JHHEHBIX YPABHEHU
1. BXOJJHOM MOHUTOPHUHT 1
2 Ananu3z 6xoonozo monumopunea. MHOXECTBO, ONIEpanuy Ha 1
' MHOKE€CTBaMHU U UX cBoMcTBa. Jluarpammsl Diinepa-Benna
3 IIpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOTO anmnapara i peluieHus 1
3a]a4y
4 Parnmonanbhbie ynciaa. OOBIKHOBEHHBIE U ICCATHYHBIE APOOH, 1
) MPOLICHTHI, OECKOHEUHBIE EPUOINUECKUE APOOH
5 PanmonaneHble yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
) MPOIICHTHI, OCCKOHEUHBIC TIEPUOANICCKUE POOU
6. [Tpumenenue qpoOeii ¥ NPOLEHTOB JIJIsl PEIICHUs] TPUKIIAJHBIX 3a1a4 1
7. [Tpumenenue qpoOeii ¥ NPOLEHTOB JIJIsl PEIICHUs] TPUKIIAJHBIX 3a1a4 1
8. JeiicTBuTenbHble ynciia. PanoHanbHble M UPPALMOHAIBHBIE YHCIIA 1
9. Apudmernueckue onepanuy ¢ AeiHCTBUTENbHBIMH YHCIAMH 1
10. | Monynb NefiCTBUTEILHOTO YHCIIA U €0 CBOWCTBA 1
11. | MeTox HHTEpPBAJIOB JUIs PELICHNs] HEPAaBEHCTB 1
12. | MeTox MHTEpBAJIOB JJIsl pelIeHHs HEPABEHCTB 1
13. | MeTox MHTEpBAJIOB JJIsl pelICHHs HEPABEHCTB 1
14, ITpubnuxEHHBIC BBIYUCIICHUS, MpaBHiIa OKPYICHHUS, IPUKHKA 1 1
OIIEHKA pe3yJIbTaTa BEIYUCICHUH
15, OCHOBHLIeu METOBI PEIIeHHs LIeNbIX U TPOOHO-pallMOHATBHBIX 1
YpaBHEHHMH U HEPABEHCTB
16. OCHOBHLICU METOBI PEIIEHHs LEeNbIX U TPOOHO-palMOHATIBHBIX 1
ypaBHEHH 1 HEPaBEHCTB
17 OCHOBHLIei METO/IbI PEIICHHS EIbIX U APOOHO-PAOHATBHBIX 1
ypaBHEHH 1 HEPaBEHCTB
KonTpouabHas padora «MHOkKeCcTBa palluOHAJIbHBIX U
18. | melicTBHTEJIbHBIX YHcesl. PanuonalbHble ypaBHEeHUsS H 1
HEPaBeHCTB»
19. Ananuz koHmpoavHot pabomul. MHOTOYIICHBI OT OJHOH ITepeMEHHO. 1
Jlenenne MHOTOWISHa HA MHOTOWIEH ¢ ocTaTkoM. Teopema besy
20. | MHoroureHsl ¢ nenbiMu Kodpdunuenramu. Teopema Bueta 1
21. | Pemenwue cucteM JTMHEHHBIX YpaBHCHHN 1
22. | Pemenwue cucteM JTMHEHHBIX YpaBHCHHN 1
Marpuia cucteMsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPULIbI
23. | 2x2, ero reOMETPUYECKHII CMBICII U CBOMCTBA; BHIYMCIICHHE €TI0 1
3HAYCHHS
o4 Onp“e,uenmenb MaTpHIBI 2X2, €ro TeOMETPHUUECKHI CMBICIT U 1
CBOWCTBA; BHIYHCICHUE €0 3HAUECHUS
25, HpHMeHe}ine OIpeIeNUTENS AJISl PEIIEHUs] CUCTEMBI TUHEHHBIX 1
ypaBHEHHH
2. Pemenne TPUKIIAJHEIX 337124 C IOMOIIBIO CHCTEMBI JTMHEHHBIX 1
ypaBHEHHH
27, Pemenne TPUKIIAJHEIX 337124 C IOMOIIBIO CHCTEMBI JTUHEWHBIX 1
ypaBHEHHUH
@®ynknnu 1 rpadguku. CreneHnas GQyHKIHA ¢ HeIbIM IOKa3aTeaeM
28, OynKIus, cocoOsI 3aanns GyHKIU. B3anMHao0 obpaTHbIe QyHKINH. 1
Kommosuius GhyHKImit
29, I'padux pyHkMH. DeMeHTapHbBIe TPpeoOpa3oBaHus rpaGuKoB 1
byHKITH]
30. OO6JtacTh onpeeneHus] 1 MHOKECTBO 3HaueHH QyHKkuuu. Hymu 1
¢ynkiyn. [IpoMexyTKH 3HaK MOCTOSTHCTBA
31 Yérusie n HeuéTHble QyHkunu. [lepuonnueckue QyHKIHUN. 1
[TpomexyTKH MOHOTOHHOCTH (DYHKIIMH
3 MaxkcumyMmbl 1 MUHUMYMBI QyHKImu. Hanboubiee u HanMeHblIee 1
3HaueHHE (PYHKIMH Ha IPOMEXKYTKE
33. | Jluneiinas, KBagpaTH4HAs ¥ IpOOHO-IMHENHHAs QYHKIMN 1




34. | DieMeHTAapHOE WCCIICAOBAHIE U IIOCTPOCHHE IPadUKOB STHX (HYHKIIHI 1

35. | DileMeHTapHOE HCCIICAOBAHIE U IIOCTPOCHHUE rPaUKOB STUX ()YHKIMH 1

36. | CreneHs ¢ nensM nokasareneM. bunom HeloTona 1

37. | Crenens ¢ nensM nokasareneM. bunom HeloTona 1

38, Crenennas GpyHKONS ¢ HATYpaJIbHBIM M IEIBIM MOKazaTeneM. E& 1
CBOICTBa U TpaduK

39 Kontpoasnas padora "Crenennas ¢pynkuus. E€ cBoiictBa u 1
rpaguk"

ApudmMeTnyecKkHii KopeHb N-0#i creneHu. ppanuoHajbHbIe YPABHEHHUS 1 HEPaBEHCTBA

40. Ananuz Konnjpwzbyoﬁ pabomeoi. épﬂcheTI/meCKI/H?I KOpEHb 1
HaTypaJIbHOM CTENIEHU M €T0 CBOMCTBA

41. | Apudmerndecknii KOpeHb HATYPAJIFHON CTEIIEHH U €TO CBOMCTBA 1

42, IIpeoOpazoBaHus YNCIIOBEIX BBIPAXKEHNUH, COACPIKAIINX CTETICHN U 1
KOpHH

43, IIpeoOpazoBaHus YNCIIOBBIX BBIPAXKEHNUH, COACPIKAIINX CTETICHH U 1
KOpHH

a4, [TpeoOpa3oBaHMs YUCIOBBIX BEIPKEHUI, COAEPIKALIMX CTETICHH 1 1
KOpHH

45. WppanuonanpHsle ypaBHeHI/IiI. OCHOBHBIE METOJIBI PELICHUS 1
HMPPALMOHAIBHBIX YPABHEHUI

46. HppanuonanpHsle ypaBHeHI/Iil. OCHOBHBIE METO/IbI PELICHUS 1
HMPPALMOHAIBHBIX YPABHEHUI

47 WppanuonanpHsle ypaBHeHI/Iil. OCHOBHBIE METO/IbI PELICHUS 1
HMPPALMOHAIBHBIX YPABHEHUHI

48. | PaBHOCHJIBbHBIE IEPEXO0/Ibl B PEIICHUH UPPAIMOHAIIBHBIX YPaBHEHHN 1

49. | PaBHOCHJIBbHBIE IEPEXO0/Ibl B PEIICHUH UPPAIIOHAIBHBIX YPaBHEHHI 1

50. | PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHI 1

51. | PaBHOCHIIBHBIC IEPEXOBI B PEIICHUH HPPAlMOHAIBHBIX YPaBHEHUH 1

52. | OcHOBHBIE METO/IBI PEIICHHS UPPAIIMOHATIBHBIX HEPABEHCTB

53. | OcHOBHBIE METO/IBI PElICHHS UPPAIIMOHAIBEHBIX HEPABEHCTB

54. | OcHOBHbIC METOBI pEIICHHUS] HPPAIIOHAIBHBIX HEPABEHCTB

55. | OcHOBHBIC METOBI pEIICHHUS] HPPAIIOHAIBHBIX HEPABEHCTB

56. | I'padmueckue MeTOABI pEeLICHUs UPPALMOHAIBHBIX YpaBHEHUN

57. | I'padmueckue METOABI peLICHUs UPPALMOHAIBHBIX YpaBHEHUN

58. | I'pacdmueckue MeTObI peLICHUsI TOKA3aTEeIbHbBIX YPaBHEHUH

59. | I'padmueckue MeTOABI pelICHUsI OKa3aTeIbHBIX HEPABEHCTB

60. | MPOMEXYTOYHbII MOHUTOPUHI 1
Ananusz npomesrcymounozo monumopunea. CBoiicTBa U rpauk KOpHS

61. | n-oii creneHn Kak (HYYHKIIMK OOPATHOM CTENCHU C HATYPabHBIM 1
MoKa3aTeeM

62, KonTpouabHnas padora "CoiicTBa 1 rpaduK KOpPHS N-0ii CTeNneHu. 1
HppaumnonajibHble ypaBHeHus'"

Tpuronomerpuyeckne BbIpasKeHUs H YPaBHEHHsI

63. Ananuz konmponvnoii pabomvl. CHHYC, KOCHHYC, TAHT'€HC U KOTaHT'€HC 1
YHCIIOBOT'O apryMeHTa

64. | Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHI'€HC YNCIIOBOTO apryMeHTa 1

65. | ApKcHHYC, apKKOCHHYC ¥ apKTAHI€HC YHCIIOBOTO apryMeHTa 1

66. | ApKcHHYC, apKKOCHHYC M apKTAHT€HC YHCIIOBOTO apryMeHTa 1

67 TpuronoMmerpryeckast OKpy>KHOCTb, OTIpeJIe/ICHHE 1
TPUTOHOMETPUUECKHUX (DYHKIIMH YHCIIOBOTO apryMeHTa

68. TpuronoMmerpryeckast OKpy>KHOCTb, OTIpeJIe/ICHHE 1
TPUTOHOMETPUUECKHUX (DYHKIIMH YHCIOBOTO apryMeHTa

69. | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

70. | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

71. | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

72. | OCcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIbI 1

73. | TIpeobpa3zoBaHre TPUTOHOMETPHUCCKUX BBIPAYKCHHIA 1

74. | TlpeoOpa3oBaHre TPUTOHOMETPHIECKUX BHIPOKEHUH 1

75. | IIpeoOpazoBaHre TPUTOHOMETPHIECKUX BBIPKCHUN 1

76. | IIpeobpa3zoBaHHe TPUTOHOMETPHUCCKUX BBIPAKCHHIA 1

77. | Pemenue TpUrOHOMETPUYECKHUX YpaBHEHUI 1

78. | PemicHre TPUrOHOMETPHUECKUX YPaBHEHUI 1

79. | PemieHne TPUrOHOMETPHUECKUX YPaBHEHUI 1

80. | PemicHne TPUrOHOMETPHUECKUX YPaBHEHUI 1

81. | PemicHue TPUrOHOMETPHUECKUX YPaBHEHUI 1




82. | PemicHue TPUrOHOMETPHUECKUX YPaBHEHUI 1
83. | PemieHne TPUrOHOMETPHUECKUX YPaBHEHUI 1
84, KonTponbHas padora "Tpnronom'?pr{ecmle BbIpaxKeHUs U 1
TPUTOHOMETPHYeCKHEe YPABHEHH
IMocnenoBaTeIbHOCTH M MPOrpeccuu
85, Ananusz konmpoavroii pabomut. [locnenoBaTeIbHOCTH, CITOCOOBI 1
3a/1aHus OcJeA0BaTeabHOCTEN. MeTo1 MaTeEMaTHYECKONH MHAYKLIUU
86. MOHOTOHHBIE ¥ OTPaHUYIECHHBIE MTOCIEAOBATENEHOCTH. VicTOpns 1
aHann3a OECKOHEYHO MaJIbIX
87. | Apudmernueckas nporpeccus 1
88. | 'eomeTpudeckas mporpeccus 1
89. | BeckoHeuHO yOBIBafomas reOMeTpUIecKas Iporpeccus 1
90. | Cymma OeckOHEYHO yOBIBarOIIEH reOMETPUIECKOHN MPOTPecCHi 1
91. JIuHeiHbIN 1 SKCIOHEHMANIBHBIN pocT. Yucno e. @opMyiia CI0XKHBIX 1
MPOLICHTOB
9. Hcnons3oBaHme IpOrpeccuy ISl PELICHHUS pEanbHBIX 3a1ad 1
MPUKJIAJHOTO XapakTepa
93. | KonrTpoasnas padora "[lociienoBaTeabHOCTH M niporpeccun’ 1
HenpepsiBabie pynkuuu. Ilponssognas
94, AHaim3 Koumpoavrot pabomei. HenpepbiBHbIE QYHKINY 1 X 1
CBOMCTBa
95. | Touka pa3pbiBa. ACUMOTOTHI rpaKOB (DYHKLMIH 1
96. | CroiicTBa (hyHKIMI HENPEPBIBHBIX Ha OTPE3Ke 1
97. | CroiicTBa (hyHKIMI HENPEPBIBHBIX Ha OTpE3Ke 1
98. | IlpumeHeHHE CBOWCTB HENMPEPHIBHBIX (PYHKIMH JUIs pelIeHus 3a1a4 1
99. | IlpumeHeHHE CBOWCTB HENMPEPHIBHBIX (PYHKIMH JUIsl pelIeHus 3a1a4 1
100. | ITepBast u BTOpasi IPOU3BOAHBIEC (QYHKIIMU 1
101. | Ompezesnenue, reOMETPUIECKUIT CMBICI TPOM3BOAHON 1
102. | Omnpenenenue, GU3MIECKUI CMBICI TPOU3BOAHON 1
103. | YpaBHeHue KacaTenbHOU K rpaduky GpyHKIUH 1
104. | YpaBHeHue KacaTenbHOU K rpaduky GpyHKInH 1
105. | IIpon3BoHBIE 3JIEMEHTAPHBIX (DYHKIHI 1
106. | IIpou3BoHbIE 3JIeMEHTaPHBIX QYHKIMN 1
107, [TpousBoHast CyMMBI, IPOW3BEACHHS, YaCTHOTO U KOMIO3UIMN 1
byHKunl
108, [TpousBoiHast CyMMBI, IPOU3BEACHHS, YaCTHOTO U KOMIO3UIMN 1
byHkInl
109, [TpousBoHast CyMMBI, IPOU3BEACHHS, YaCTHOTO U KOMIIO3UIMN 1
byHKUIMl
110. | KonTpoJunbHasi padora "IlpousBognas" 1
HccaenoBanne pyHkuii ¢ noMoub0 NPOU3BOAHOM
111, Ananuz xonmponvuou pabomut. [lpuMeHeHEe TPOU3BOTHON K
MCCIIEI0BaHNI0 QYHKIIMHA HA MOHOTOHHOCTD U 9KCTPEMYMBI
112. [IprmMeHeHNe TPOU3BOJHOM K HCCIIEJOBAaHUIO (PYHKITUH Ha
MOHOTOHHOCTb M OKCTPEMYMBI
113, [IpumeneHne NPOM3BOIHON K MCCIIEAOBaHUIO (DYHKIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
114, [IpumeneHne NPOU3BOIHON K MCCIIEAOBaHUIO (DYHKIUH Ha
MOHOTOHHOCTb M DKCTPEMYMBI
115, [IpumeneHne NPOM3BOIHON K MCCIIEAOBaHUIO (DYHKIUH Ha
MOHOTOHHOCTb M SKCTPEMYMBI
116, [IprmeneHne NPOU3BOHON K MCCIIEAOBaHNIO (DYHKINH Ha
MOHOTOHHOCTb M SKCTPEMYMBI
117 Haxoxnenne HanOoJbIIero 1 HAMMEHBIIET0 3HAYEHHST HETTPEPHIBHOM
(yHKIMM Ha OTpe3Ke
118, Haxoxnenne HanOoJbIIETro M HAMMEHBIIET0 3HAYEHHs HETTPEPHIBHOM
(yHKIINY Ha OTpe3Ke
119, Haxoxnenne HanOOoIbIIETO M HANMEHBIIETO 3HAYEHHUS HETIPEPHIBHON
(yHKIINY Ha OTpe3Ke
120. Haxoxnenne HanOOIbIIET0 M HANMEHBIIETO 3HAYEHHS HETTPEPHIBHON
(yHKIINY Ha OTpe3Ke
121 Haxoxnenne HanOOoIbIIET0 M HANMEHBIIET0 3HAYEHHS HETTPEPHIBHON
(yHKIINY Ha OTpe3Ke




129 Haxoxnenne HanOOIbIIETO M HANMEHBIIETO 3HAYEHHUS HETTPEPHIBHOM
(yHKIINY Ha OTpe3Ke

123, [IprmeHeHne NPON3BOAHON AJISI HAXOXKICHNS HAMITYUIIETO PEIICHNS B
MPUKJIAAHBIX 337a9aX

124, [IprMeneHne NPON3BOAHON AJISI HAXOXKICHNS HAMITYUIIETO PEIICHNS B
MPUKJIAJHBIX 337a9aX

195, [IprMeHeHne MPON3BOJHON AT OTIPENEICHUS] CKOPOCTH U YCKOPEHHS
mporiecca, 3aJaHHOTO (popMyIToN MITH rpaduKoM

126. | Komnozumus QyHKImiz

127. | Komnozumus QyHKImiA

128. | Komnozumus GyHKIHiA

129. | T'eomerpuueckue 00pa3sl ypaBHEHHH HA KOOPIUHATHON INTOCKOCTH

130. | T'eomerpuueckue 0Opa3sl ypaBHEHHH Ha KOOPIUHATHON INIOCKOCTH

131, Kontpoasnas padora "UccnenoBanue GpyHKumii ¢ moMouibo
MPOu3BOIHON"

IloBTOpeHue, 00001MIeHNE, CHCTEMATH3 AN 3HAHU I

132 AHanuz KOHMPoALHOU pfzﬁvc‘)mbz. IToBTOpenwue, 0600IICHN e, 1
cucTeMaTHu3auus 3HaHud: "YpaBHeHus"

133. | IloBTOpenue, 0000IICHUE, cucTeMaTH3alus 3HaHuil: "DyHkiyn" 1

134. | ATOrOBbIA MOHUTOPUHI 1

135. | ATOrOBbIA MOHUTOPUHI 1

136, Ananuz umoz06020 Monumoputa. [ToBTOpeHnue, obo0IIEHNE, 1
CHUCTEMATH3alluia 3HAHUHU

11 KJIACC
Ne Tema ypoka Koa-so Aara Ipumeuyanue
n/n 4acoB JINEY: | Dakr
IMoka3arensnas Gpynknus. [lokasaTeabHble ypaBHEHUS

1. BXOJTHOM MOHUTOPHUHT 1

2 Ananusz 6xoonozo monumopunea. CTEIeHb ¢ pallMOHAIBHBIM 1
TIOKa3aresieM U e€ cBOWCTBa

3. CreneHp ¢ palMoOHaIbHBIM IIOKa3aTelleM U e€ CBOMCTBa 1

4. ITokazarenbHast QyHKIWSI, €€ CBOMCTBA U TpaduK 1

5. HWcnonp3oBanne rpaduka QyHKIHN I pEIICHAs] ypaBHCHUI 1

6. Hcnonp3oBanue rpaduka GYHKINHU IS PEIICHAS ypaBHCHUN 1

7 [oxazaTtenbHble YPaBHEHHS. OCHOBHBIE METOIBI PELICHUS 1
MIOKA3aTeJIbHBIX ypaBHEHUH

8 [oxazarenbHble YPaBHEHHS. OCHOBHBIE METO/BI PELICHHS 1
MIOKa3aTeJIbHBIX ypaBHEHUH

9 [oxazartenbHble YPaBHEHHS. OCHOBHBIE METOIBI PELICHUS 1
TMOKa3aTCJIbHbIX YPaBHCHHUU

10. Iloka3arenbHble ypaBHeHI/IiI. OCHOBHBIE METO/IBI PEIICHUS 1
TOKa3aTCJIbHbIX YPaBHCHHUU

11. Kontpoasnas padora "Iloka3aTreabHast pyHKIus. 1
INoka3aTenbHble ypaBHeHus"

Jlorapupmuyeckast pynknus. Jlorapupmuyeckne ypaBHeHHs

12, Ananuz konmpoavnot pabomst. Jlorapudm gucna. CBoiicTBa 1
norapudma

13. | Jlorapudm gmcia. CBoiicTBa orapuphma 1

14. | Jlorapudm uncna. CBoiicTBa orapupma 1

15. | JecsatudHble U HaTypaJbHBIE JIOTapU(MBI 1

16. | JlecstuuHble U HATypaJbHble JOrapupmMbl 1

17. | TIpeobpa3oBaHne BRIpAXKECHUH, COAEPIKAIINX JOTapH (MBI 1

18. | IlpeoOpa3oBaHue BBIPAXKEHHIT, COACPIKALIMX JOTapUPMbI 1

19. | IIpeobpa3oBaHne BRIPAKCHUM, COACPIKAIINX JTOrapr(Mbl 1

20. | Jlorapubmuueckas QyHKIms, e€ CBONCTBA U rpaduk 1

21. | Jlorapubmuueckas QyHKIms, e€ CBONCTBA U rpaduk 1

22. | Ucmons3oBanue rpaduka GyHKIHUK 71 PCIICHHUS YPaBHCHUI 1

23. | Ucmons3oBanue rpaduka GyHKIHUK 71 PEIICHHUS YPaBHCHUI 1

o Jlorapudmudeckue ypapaeHHs. OCHOBHBIE METO/IBI PEILICHHUS 1
Jorapu(pMHUIECKUX YpaBHEHUH

o5 Jlorapupmudeckne ypaBHeHHss. OCHOBHBIE METO/IbI PEIICHHMS 1
Jorapu(pMHUIECKUX YpaBHEHUH




2. Jlorapudmudeckne ypapHeHHs. OCHOBHBIE METO/IbI PEIICHHS 1
norapu()MUIECKUX YPaBHEHUH

27 Jlorapudmudeckue ypapaeHH. OCHOBHBIE METO/IBI PEILICHHUS 1
norapu()MUIECKUX YPaBHEHUH

28. | PaBHOCWIBHBIC IEPEXOBI B PEIICHIH JOTaPH(PMHUICCKIX YpaBHEHUH 1

29. | PaBHOCWIBHBIC IEPEXOBI B PEIICHIH JOTaPH(PMHUICCKIX YpaBHEHUH 1

30. KontpoasHnas pagora "Jlorapupmuyeckas GpyHKuus. 1
Jlorapudgmuyeckue ypaBHenus'"

Iloxa3aTenbHbIe U Jorapu(muyeckne HepaBeHCTBA

31 Ananuz konmponvnoii pabomut. OCHOBHbIE METOBI PEIICHNUS
MIOKa3aTEIbHBIX HEPABEHCTB

32. | OcHOBHBIC METOBI PEIICHHUS ITOKA3aTSIHHBIX HEPABEHCTB

33. | OcHOBHBIE METO/BI PELICHHsI OKa3aTEJIbHBIX HEPABEHCTB

34. | OcHOBHBIC METO/BI PELICHHsI OKA3aTEJIbHBIX HEPABEHCTB

35. | OcHOBHBIE METO/BI PEICHHS JIOTapU(PMUIECKIX HEPABCHCTB

36. | OcHOBHBIC METO/BI PEICHHS JIOTapU(PMUIECKIX HEPABCHCTB

37. | OcHOBHBIE METO/BI PEHICHHS JIOrapU(PMUIECKIX HEPABEHCTB

38. | OcHOBHBIE METOIBI pELICHUs JOTapu(pMHUIECKUX HEPABEHCTB

39. | I'paduueckue meroap! pemieHus JorapupMHIECKUX ypaBHEHHN

40. | I'paduueckue MeTop! pemieHus JorapuhMHUIECKHX HEPABEHCTB

41. | I'paduueckue MeTop! pemieHus JorapuhMHIECKHX HEPABEHCTB

42, Fpaqmqecicne METO/Ibl PEIICHHsI TI0KA3aTEeNbHBIX U JOTapupMUIECKUX
ypaBHEHHI

43, Fpaqmqecicne METO/Ibl PEIICHHsI TIOKA3aTEeNbHBIX U JOTapupMUIECKUX
ypaBHEHHI

a4, I'padmueckre METOIbI PELICHUS [TOKA3aTEeNbHbIX U JIOTapUPMUIECKIX
HEpPaBEHCTB

45, I'padmueckre METOIBI PELICHHUS TOKAa3aTeNbHBIX U JIOrapU(PMUIECKUX
HEpPaBEHCTB

46. KontpoabsHas padora "Iloka3aTejbHble U Jorapupmuieckue
HepaBeHcTBa"

IlepBooOpa3Hasi U HHTerpaJ

47, Ananusz konmpoavrot pabomui. [leppooOpaszHasi, 0CHOBHOE CBOWCTBO 1
epBOOOPA3HBIX

48, [lepBooOpasHbIe 31eMeHTapHbIX QyHKIMH. [IpaBuna HaxoXIeHHs 1
epBOOOPA3HBIX

49, [TepBooOpasHbIe 31eMeHTapHbIX QyHKINH. [IpaBuna HaxoXIeHNSA 1
epBOOOPA3HBIX

50. | Unarerpan. ['eomeTpuyueckuii CMBICT HHTETpaIa 1

51 Brruucnenue onpenenéHHoro narerpaia no gpopmyie Herorona- 1
JleitOuuIa

52 Brruucnenue onpenenéHHoro narerpaia no gpopmyie Herorona- 1
JleitOuuIa

53. | IlpuMeHeHune nHTErpaja AJIsl HAXOXKICHHS IUIOIIAAEH IIOCKUX GUryp 1

54 [Ipumenenne uHTErpaa Ul HaX0XKAESHUSI 00bEMOB T€OMETPHUYECKUX 1
Tel

55. | Ilpumeps! pemeruii muddepeHInaIbHbIX YpaBHEHUH 1

56. | Ilpumepsl peuienuii audGepeHaIbHbIX ypaBHEHHN 1

57 Marematuueckoe MOJISTUPOBaHKE PeaIbHBIX MIPOIIECCOB C MOMOIIBIO 1
JuddepeHnraTbHbIX YpaBHEHUH

58. | KonrpoJnHas pa6ora "IlepBoodpa3Hasi u uaTerpai" 1

I'paduxy Tpuronomerpuyeckux ¢pynknuii. Tpuronomerpuyeckne HepaBeHCTBA

59, Ananuz konmponvtot pabomet. TpuroHOMeTprUdeckne GyHKITNH, UX 1
CBOWCTBA M TPaQUKH

60. | MPOMEXYTOYHbIH MOHUTOPUHT 1

61 Ananusz npomescymounozo monumopunza. TPUrOHOMETPUIECKUE 1
(yHKIINY, KX CBOMCTBA U TpadrKH

62. | Tpuronomerpudeckie QYHKIMU, MX CBOMCTBA U rpaduku 1

63. | Tpuronomerpudeckre QYHKIMU, HX CBOMCTBA U rpaduKu 1

64. OT60p KOpHEH TPHTOHOMETPUHECKHX YpaBHEHHH C TIOMOIIIBIO 1
TPUTOHOMETPHUUECKOH OKPYKHOCTH

65. OT60p KOpHEH TPUTOHOMETPHECKHX YpaBHEHHH C TIOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH




OT60Op KOpHEH TPUTOHOMETPUIECKIX YPABHEHUH C IIOMOIILIO

66. TPUTOHOMETPHIECKOH OKPYKHOCTH !

67, OTtbop KOpHEH TPHTOHOMETPUHECKHX YpaBHEHHH C TOMOIIIBIO 1
TPUTOHOMETPHIECKOH OKPYKHOCTH

68. | Pemenne TpUrOHOMETPHUECKUX HEPABCHCTB 1

69. | Pemenne TpUrOHOMETPHUECKUX HEPABCHCTB 1

70. | Pemenne TpUTOHOMETPHUECKUX HEPABCHCTB 1

71. | Pemenne TpUTOHOMETPHUECKUX HEPABCHCTB 1

79 KontpoasHnas padora "I'padpuku TpuroHoMeTpuyeckux pyHKIui. 1
TpuroHomeTrpuyeckue HepapeHcTBa'

KomniekcHble yncia

Ananusz konmpoavHol pabomul. KOMIIIEKCHBIE YUCTA.

73. | AnreOpamdeckasi ¥ TPUTOHOMETpHUIecKask OPMBI 3aIHCH 1
KOMIUIEKCHOTO 4YHCJIa

74, KomruiekcHble uncna. Anredpandeckasi ¥ TPUTOHOMETpHYECKast 1
(hopMBI 3a1icu KOMILIEKCHOTO Yuciia

75. | Apudmerndeckue onepaniy ¢ KOMIDICKCHBIMU YHCITaAMU 1

76. | Apudmernueckue onepaiy ¢ KOMITICKCHBIMH YHCIaAMU 1

77. | M300pakeHne KOMIIJIGKCHBIX YMCEI Ha KOOPIMHATHOM MIIOCKOCTH 1

78. | M300paskeHne KOMIIJIGKCHBIX YMCEI HA KOOPJIMHATHOM MIIOCKOCTH 1

79. | ®opmyna Myaspa. Kopau N-oii cTeneHn U3 KOMIUICKCHOTO YHCIIa 1

80. | ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIJICKCHOTO YUCiia 1

81 [TpuMeHeHne KOMITJIEKCHBIX YMCeN ISl pelieHus PU3nUecKux u 1
reOMETPHUYECKHUX 33134

82. | KonrTpoasnas padora "KommiekcHble ynciaa'" 1

HatypaJjibHble U 1eJIble YHCT

83. | Ananuz konmponvrot pabomoet. HarypasnbHbie U 1EJbIC YUCTIA 1

84. | HarypayibHbIe U LieNbIC Yrcia 1

85. | IlpuMeHeHne NPU3HAKOB JIEIMMOCTH LIEJIBIX YHCEIl 1

86. | IlpuMeHeHHe NPU3HAKOB JIEIMMOCTH LIEJIBIX YHCEIl 1

87. | Ilpumenenue npusHakoB aeauMoctu 1enbix yucen: HOJl u HOK 1

88. | Ilpumenenue nmpusHakoB aeauMoctu 1enbix yucen: HOJl u HOK 1

89, [TpumeHeHne MPU3HAKOB JACITUMOCTH 1IEJIBIX YHCEN: OCTATKH I10 1
MOJTyJTEO

90. [TpumeHeHne MPU3HAKOB ICTMMOCTH LIENBIX YHCEN: OCTATKH I10 1
MOJTYJTIO

91 [TpumeHeHne MPU3HAKOB JAEIMMOCTH 1IEJIbIX YHCeN: aroput™ EBKinaa 1
JUTSL PEIICHHUS 33124 B [ENBIX YHACIAX

92. | KonrpoJabHas pa6ora "Teopus measix uncea' 1

CucreMbl paHOHAJIBbHBIX, HPPAIMOHAIBHBIX OKA3aTEJIbHBIX U JIOrapu(pMuyecKuX ypaBHeHU

93, Ananusz konmpoavroti pabomut. CHCTEMa U COBOKYITHOCTh YpaBHEHHH. 1
PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI-CIICICTBUS

94, Cucrema ¥ COBOKYITHOCTb ypaBHEHHUH. PaBHOCHIIBHBIE CHCTEMBI U 1
CHCTEMBI-CJIC/ICTBHS

95, OCHOBHI)IG“ METOJIBI PEIICHUS CHCTEM U COBOKYITHOCTEH PallMOHATBHBIX 1
ypaBHCHHIA

9. OCHOBHBIC METOJIBI PeIlIeHHS CHCTEM 1 COBOKYITHOCTEH 1
UppalOHATBHBIX YPaBHCHUHN

97 OCHOBHBIC METOJIBI PEILICHHS CHCTEM 1 COBOKYITHOCTEH 1
MOKA3aTeIBHBIX YPaBHCHUH

98. OCHOBHBIC METOJIBI PEILICHHS CHCTEM 1 COBOKYITHOCTEH 1
MOKa3aTeJIbHBIX YpaBHEHHI

99. OCHOBHbIE METO/IbI PELICHUS CHCTEM U COBOKYITHOCTEH 1
Jorapu(MUUECKUX ypaBHEHUH

100. OCHOBHbIE METO/IbI PELICHUSI CHCTEM U COBOKYITHOCTEH 1
JorapuMUUECKUX ypaBHEHUH
[IprMeHeHHe CHCTEM K pEIIeHUI0 MaTeMAaTHIEeCKUX 3aad U 3a/1a9 U3

101. | pa3nuuHbIX 00JACTEH HAYKH M PCabHOM JKU3HHU, HHTEPIPETALINS 1
MOJTYYCHHBIX PEe3yJIbTAaTOB
[IprMeHeHHE CHCTEM K pEIIeHUI0 MaTeMaTHIEeCKUX 3aad U 3a/1a9 U3

102. | pa3nuuHbIX OOJIaCTEll HAYKU M PEATbHOM XKHU3HHU, MHTEPIIPETaLUs 1

TMOJTYYCHHBIX PE3YJIbTATOB




[IprMeHeHre HepaBEHCTB K PEUICHUIO0 MaTEMaTHYECKIX 3a/1a4 U 33134
103. | u3 pa3M4HBIX 00JACTeH HAYKH ¥ PEaIbHOM KU3HHU, HHTEPIIPETALIAS 1
MOJTYYE€HHBIX PE3yJIbTAaTOB
KonTpoabHas padora "CucreMbl pallHOHAJIbHBIX,
104. | uppanHoOHATbHBIX MOKA3aTEIbHBIX U JIOrapupMUYecKUX 1
ypaBHeHwmii"
3agaum ¢ napamMeTrpamMu
105. Ananusz konmpoavHoli pabomul. PalmoHabHBIE YpaBHEHUS C 1
mapaMeTpamMu
106. | PanmoHanpHBIC HEPaBEHCTBA C MMApaMETPaMHU 1
107. | PanmoHaNpHBIE CHCTEMBI C TApAMETPaMHu 1
108. | VppanuoHaibHbIe ypaBHEHHs, HEPABESHCTBA C MapaMeTpamMu 1
109. | MppannoHaibHbIe CUCTEMBI C TapaMeTpaMu 1
110. | Iloka3aresbHbIC ypaBHEHHs, HEPABEHCTBA C MapaMeTpamMu 1
111. | Iloka3aresibHBIE CHCTEMBI C MapaMeTpaMu 1
112. | Jlorapudmuueckue ypaBHEHUs], HEpaBEHCTBA C NapaMeTpamu 1
113. | Jlorapudmuyecknue cucTeMsbl ¢ HapaMeTpamu 1
114. | TpuroHoMeTpHUYECKHE YPABHEHUS C apaMeTpaMu 1
115. | TpuroHoMeTpHYeCcKHe HEPABEHCTBA C TapaMeTpaMHu 1
116. | TpuroHOMeTpHUYECKHE CHCTEMBI C TapaMeTpaMu 1
117, HOCTpoefme U MCCIIe/I0BAHHE MaTEMATHYECKHX MOJIeNICH peabHBIX 1
CUTyallUi C IOMOIIBIO YPAaBHEHUH C TapaMeTpaMu
118, HOCTpoefme U MCCIIe/I0BAHHE MATEMATHYECKHX MOJIeNICH peallbHBIX 1
CUTYallUi C TIOMOIIIBIO CUCTEM ypaBHEHHI ¢ MapaMeTpamMmu
119, HOCTpoefme U MCCIIE/I0BAHHE MATEMATHYECKHX MOJIeNICH peallbHBIX 1
CUTYallUi C TIOMOIIBIO CUCTEM yYpaBHEHHI ¢ mapaMeTpamMmu
120. | KonTpoJsnbHas pagora "3anaun ¢ napamerpamu" 1
IToBTOpeHUE, 00001IeHUE, CHUCTEMATH3AL U 3HAHUI
191 Ananusz konmpoavHoti pabomut. [loBTOpeHue, 0000IICHUE, 1
cucTeMaTH3anus 3HaHud: "YpaBHeHUs"
122. | TloBTOpenue, 0000IICHHE, CUCTeMaTH3aIMs 3HaHM: ""Y paBHeHUs" 1
123, [ToBTOpeHnue, 0600mIeHNE, cCUCTeMaTH3alus 3HaHUH: "Y paBHEHUSI. 1
CucreMbl ypaBHeHUH"
124. | TloBTopenue, obodIIeHNe, cucTeMaTH3anus 3HaHni: "HepaBeHncTsa" 1
125. | TloBTOpenue, obobmIeHNe, cucTeMaTn3anus 3HaHui: "HepaBeHcTBa" 1
126. | [loBTOpenue, obobIIeHNe, cucTeMaTH3anus 3HaHui: "HepaBeHncTsa" 1
127, l_["OBTopeHI/Ie, 06"06LueHI/Ie, cucremaTtuzauus 3Hanuil: "I[IpousBoaHas u 1
e€ mprMeHeHne
128 l_["OBTopeHI/Ie, 06"06LueHI/Ie, cucremaTtuzauus 3HaHuil: "I[IpousBoaHas u 1
e€ mprMeHeHne
129, l_["OBTopeHI/Ie, 06"06LueHI/Ie, cucremaTtuzauus 3Hanuil: "IIpousBoaHas u 1
e€ mprMeHeHne
130, HOBTOpCHI/Ie,"O606H.[€HI/I€, cucremaTuzauus 3HaHuil: "UuTerpan u ero 1
MPUMEHEHUE
131. | [loBTOpenue, oboOIIEHUE, cCUcTeMaTH3anus 3HaHud: "DyHKIN" 1
132. | [loBTOpenue, oboOIIeHNE, cucTeMaTH3anus 3Hauui: "OyHKkuun" 1
133. | [loBTOpenue, obo0IIeHNE, cucTeMaTH3anus 3HaHui: "OyHKIun" 1
134. | UTOrOBbI1 MOHUTOPUHI 1
135. | MTOrOBbI1 MOHUTOPUHI 1
136, Ananuz umo206020 MOHUTOUHTA. [ToBTOpenue, o6o0IIEHNE, 1
CUCTEMaTH3alys 3HAHUHA




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

1. III.A. Anumos, FO.M. Konsarun. Maremartuka: aiaredpa 1 Hadajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anrebpa u Hayama Martemarmdeckoro anammsa. 10-11 xmaccel: y4eOHUK 111 00I1eoOpa3oBaTeIbHBIX
opraHu3anuii: 6a3oBeIii 1 yriyoseHHbl ypoBHU. M: [IpocBemenue, 2023

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
1.
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