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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIIICHUE 00YJarOIuXCcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYrMX JIUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHYEeCKOH Gopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMHU (DU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HICHIINN
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KW3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh WX JUIS JTAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHOM KHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU areOpbl U MAaTEeMaTUYECKOTO aHajIn3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, OKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAETYKTUBHO, UCIOJIH30BaTh 0000IIEHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIOTHIo, (OpMUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome u3yuenuss ydyeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs NPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENeH pPealbHbIX CHTYallud, WHTEPIPETAllMH MOJYyYSHHBIX
peIIeHN, 3HAKOMSATCSI ¢ NMPUMEPaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE H
UCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 y4eOHBIM MaTepuall, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pPe3ysbTaT.

B ocHoBe Meromuku oOyueHus anreOpe M HayajaM MaTeMaTHYECKOrO aHalIM3a JIeXKHUT
JeSITeTHHOCTHBIN MPUHIUT O0YYIEHUSI.

B ctpykType yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE COJEPIKATEIbHO-METOJUUECKUe JIHHUU: «YHucna W BbIUMCICHUA», «DYHKIUU U
rpadukny», «YpaBHEHHUS U HEpaBeHCTBay, «Havaa MaTeMaTH4eckoro aHaan3ay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COlepyKaTEIbHO-METOIMUECKUE JTMHAN H3Y9ar0TCs Ha TIPOTSHKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTENIEHHO HACHIIAsiCh HOBBIMH Te€MaMM M pa3aenamu. [laHHbIM ydueOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
TVCIIATUTAH, TaKUX Kak anredpa, TPUTOHOMETPHsI, MAaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTemaTruuyeckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OoBiIaJeBaloT Bcé Ooiee
IMIUPOKMM MaTEeMAaTUYECKUM almapaToM, Yy HHX I[OCJEI0BaTelIbHO (OpMHUpPYeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHUA, TIOJYYEHHbIE NpPH M3YUYEHUU Y4eOHOro Kypca, Ui pELICHHS CaMOCTOSITEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeToAnYecKast TUHUS «HHca 1 BBIYUCICHU» 3aBepiIacT (GOPMUPOBAHUE
HaBBIKOB HUCIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOEe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEIAETCS
(OpMHPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONIMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (OpPM 3amHMCH YHUCIa, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIC
BBIUHUCIICHHS], OLICHUBATh YMCJIOBBIE BBIPAKEHUS, pa0OTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HAaTypaJIbHBIX, LIENbIX, PALMOHAIBHBIX U 1€ ICTBUTEIBHBIX
quCceNn JONOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucell. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy crenu(uyeckue 3aJa4u U OIEpaliu: JeJeHHe Haleo,
ONEPUPOBAHUE OCTATKAMM HAa MHOYKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA PAl[MOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONEPALUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTypaJbHON
CTETIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uuncelsl. briaromapsi mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra UCIOJIb3yeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMH HMX NMPHUMEHEHHS Ui PEHICHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
HOCTPOCHUU MOJIeJIeH pealbHOI0 MUPA, IIUPOKO UCIOIb3YIOTCS 00001EHIE U KOHKPETH3alHsl.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peallM3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammsl
IPEIYCMOTPEHO peIIeHUe COOTBETCTBYIOUIMX 3ajadu. B pe3ynbraTe o0y4aromuecs: OBIaleBaloT
pasIMYHBIMM ~ METOJaMM  pEIeHHs palMOHAJIbHBIX, HPPALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
comepkammx napamerpsl. [loiydeHHBIE YMEHHS MIMPOKO HCIOJB3YIOTCS NPU HCCIEIOBAHUU
(GyHKLUH C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MPUKIJIAHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH (yHKUUU. J[aHHas coleprkaTenabHas JIMHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMoOHAFHBIX, UPPALMOHATBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a Tak)Ke BBIPAKCHUH,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
OPOMCXOIUT JalbHEHIlee pPa3BUTHE AITOPUTMUYECKOrO0 U aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (JOPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAacCyKICHUH, pabOThl ¢ CHMBOJIBLHBIMU
dbopmaMu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/IC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIsl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aja4, HarJsSAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToAMYecKast TUHUSA «DYHKIUU U TpaQuKH» TECHO TEPEIIeTaeTCsl C
JIPYTUMU JJMHASIMHA Y9eOHOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEIHHOCTD
u3ydyeHus: Martepuana. l3yueHwe CTemeHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUYECKUX (DYHKIIHI, UX CBOMCTB U rpa)KOB, NCIIOIb30BaHUE PYHKLUHN IS peLICHUS
3aj1a4d U3 IPYTUX YIeOHBIX MTPEIMETOB M PEaTbHOM JKU3HU TECHO CBSA3aHO KaK C MATEMaTHUECKUM
aHAJTM30M, TaK U C PEIICHHEM YpaBHEHHI 1 HepaBeHCTB. [Ipu 3TOM O0IbIII0e BHUMaHHE YCTSIETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHBIMU BETMUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTHh UX rpadukud. Matepuas 3Toil conepkaTeabHOH
JIMHWAY HAIlEJIeH Ha Pa3BUTHE YMEHHWH U HABBIKOB, TIO3BOJISIOIINX BBIPAXKAaTh 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AIMH, UCTIOJIb30BAaHUIO aHAIOTUH.

CopnepxatenpHas auHUA «Hadana mareMaTHuecKoro aHaan3ay MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U IPUKIIAJAHBIX 33]a4, JOCTYHbBIX 00y4aroLUMcs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTHh IpaUKH CIOXKHBIX (DYHKIHH, OMpenessaTh HX
HanOOJBIINE U HAUMEHBILINE 3HAUYEHUS, BBIUUCIATE TUIOMAAN GUTryp U 00BEMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoleccoB. J[laHHas copaepkaTenbHas JIMHUS OTKPHIBAET HOBBIE



BO3MOKHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEAIbHBIX CUTYyallui, I03BOJISIET HAXOIUTh
HaWIy4lllee pELIEHUE B IPUKIAJAHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 M KPEaTUBHOTO MBILIUICHUS, (JOPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaK HayKH, U 00 HX
aBTOpax.

CopgepxarenbHo-MeTOAMYECKAs JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
3JIEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNs TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKU M IpejulararoT Haubosee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIOMIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKUE NUCLUIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOy4arolmeMycs I[OHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIb30BaTh €0 JUIsl BEIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT MpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHHUI U CIIEZIOBAHKE OMPEIEIIEHHBIM MIPaBUIIaM MTOCTPOCHUS TOKA3aTEIbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTU4YeCKOH JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS
00y4aromuxcsi, MOo3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIIJICHUSI.

B yuebHOM Kypce «Anredpa v Hayalla MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUsS, KOTOpbIe IpPHU3BaHbl CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HABBIKOB MMOCTPOECHUSI MOJIETIEH peabHBIX CUTYyallMi, UCCIE€A0BAHUS 3TUX MOJENEH ¢ MOMOIIBIO
anmnapara aiaredpbl U MaTeMaTUYecKOro aHaiu3a, MHTEPIPETALUU TOJTYYEHHBIX pPE3yIbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIH M3 Pa3fesloB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIONb3yeTcs s pelleHus NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydaroIrecs pa3BUBaOT HA0JI01aTEIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAJHBIX 33734
OpraHu3yercss B TIIpollecce M3Y4YeHHs BceX TeM YyueOHoro kypca «AureOpa M Hauana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha n3yuenue yuebHoro Kypca «Anredpa u Hauaiaa MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Hezeno), B 11 kimacce — 136 gacoB (4 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JeiictButenpHple uncna. PanuoHanbHble W HppalMOHAIbHBIE YHcha. ApupMeTHUYeCcKHe
ONepalMu ¢ JEUCTBUTENIbHBIMU uYKciaaMu. Moayiib JEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIECHUS, IpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenensb ¢ nenbsiM nokazateneM. bunom HeroTtona. Vcnonb3oBanue noaxosiieit popmsl
3aMKUCH IEUCTBUTENIBHBIX YUCEN JJI PEUICHUS TPAKTUUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm uucna. Coiicta norapudma. JlecaTuuHble 1 HaTypalIbHbIE JIOTaPU(PMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHHUs! M HEpABEHCTBA

ToxnecTBa W TOXKJIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHHS U ypaBHEHUs-ceACcTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJHON EPEMEHHO. JleeHne MHOro4IeHa Ha MHOTOWIEH ¢ OcTaTKOM. Teopema
besy. MHorounens! ¢ neiasiMu koddounrentamu. Teopema Buera.

[Tpeobpa3zoBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

UppanmonansHble ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALIMOHATILHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKeHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl PELIEHUS JIOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpuyeckre (opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIpaXXEHUI. PelieHne TpuroHoMeTpuuecknx ypaBHEHU M.

Pemenne cucreMm JMHEWHBIX ypaBHEHMM. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurenb MaTpUbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWCTBA, BBIYUCICHHUE E€ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELLIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
IIPUKIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U ONIPEACIIUTEIEH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENIEH peaJbHOW CHUTYallMU C MOMOIIBIO YpaBHEHUUM M
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKHX 3a7a4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKIUM U TpadpuKu

OyHKIUs, crmocodbl 3amanus GyHKIuH. B3anmHo o6patHble (ynkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuun. DnemeHTapHble peodpa3zoBaHus TpaPuKoB PyHKITHIA.



OO6nacth onpeeneHuss 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIuu. Hanbomnpiiee u HauMeHbIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass QpyHKIUS ¢ HATypalbHBIM M IEJNBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTemneHd Kak (pyHKUMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3zoBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpPEIEICHHE TPUTOHOMETPUUECKUX (PYHKIUN
YHICJIIOBOI'O apIyMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PETbHBIX MpOoIeccax M siBICHUX. [ pauku pearbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTn4yeckoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BAaTENbHOCTH. VcTOpusS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MPOrpecCHi.
JIMHENHBII M SKCHOHEHUHAIbHBIM pocT. Yumcino e. @opmyna CIHOXKHBIX POLIEHTOB.
Hcrnonbs30BaHue NMPOTrpecCuu Ul pEHIEHUs PEAVIbHBIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMN U UX cBOMcTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CaoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl HHTEPBAJIOB /sl PEIIeHUs] HEPaBEHCTB.
[IprMeHeHre CBOMCTB HENPEPHIBHBIX (YHKIIUM [Tl peIIeHus 3a1a4.

[lepBas u BTOopas npousBoHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKUl U HU3MIeCKUit
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHbIe NeMEHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, TPOU3BEIEHHUS, YACTHOTO U
KOMIO3UINH (YHKINH.

MHo:xecTBa M JIOTHKA

MHOXecTBO, Oonepalny HajJ, MHOXECTBAMU M UX CBOMCTBA. Jluarpammel Dilniepa—Benna.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUS pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCcKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yucaa ¥ BLIYUCIEHUS

Harypanbabie u menbie uncna. [IpumeHeHHMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbIMi o0mui nenurens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpPMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONEpalui ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau n-oii ctenenu us



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelieHus (GU3NYECKuX u
F€OMETPUUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTEH HAayKHM M pPEAITbHOH JKW3HM, WHTEPIPETALHUS IOTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkumii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl perieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnonp3zoBanue rpadukoB (QyHKIUN O MCCIEIOBAHUS MPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJImu3a

[TpruMeHeHMe MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanbobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOW3BOMHOM JUIS HAXOXKJICHHsS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢bynkuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbauna.

[IpumeHeHre wWHTerpana Uil HAXOXACHUS IUIOMAAeH IUIOCKUX ¢uryp u o0bEMOB
F€OMETPUYECKHX TeJ.

[Ipumeps! pemennit quddepeHnaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOIEIMPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPAaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU U HA3HAUYCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUHCKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKaxX, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHu U JESTENbHOCTbIO YYEHOrO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyaYyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM, BOCIPUUMYUBOCTh K MAaTEMAaTHMUYECKUM AacCHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe3omacHOro obOpasa >XKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTbD ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
pohecCHOHANBLHOM JeSITEeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTEHOTO XapaKTepa YKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMAaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, IJITaHUPOBAHHUE IMTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX MOCIIEICTBUI JJIsl OKPYKAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cheps
YEJIOBEUECKON JIEATEIIbHOCTH, ATAlOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MaTEMAaTUYECKOMN KyJIbTYypOU KaK CPEICTBOM IIO3HAHUS MHUDPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATEIbCKYIO NEATEIbHOCTh MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBble tornyeckue neiicTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKUX O6’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TMOHATHUH,
yYCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsI 0000IIeHUs u
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYIHPOBATh W MPEeoOpa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIC U
OTpHUIaTENIbHbIC, EAMHIYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JaHHBIX, Ha6JHOI[eHI/I$IX n YTBCPKACHUAX, npeajaratb KpUTCPpUH JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSAMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BBIOHpATh CIIOCO0 pelieHus yueOHoit 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMPATh HanboIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYre, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHUE;

IMPOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBAHUC 10
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (OPMYyIUPOBAaTh 000OIIEHUS M BBIBOABI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJI0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ undopmaunmeii:

BBISBIISITH JePUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HAa BOIPOC U IS
pELIeHUS 3aa4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHMKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIHIO, TIPEJICTABIATE €€ B Pa3IMYHbBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJICHHS B COOTBCTCTBHHM C YCIOBHSAMH M IICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3a/J1aBaTh BOIIPOCHI IO CYHIECTBY OOCYXTaeMON TEMbI, TPOOIEMBI,
pelaeMoi 3a/auu, BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS C CY)KICHUSAMU JPYrHMX YYaCTHHKOB JUAOTa, OOHAPYKUBATh PAa3]IM4YUe U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HccCijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3a71a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/lauyd, BBIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMU MO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3yJdbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPH PEHIEHUM 3a/add, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIM U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pEe3yJbTaTOB JAESITeIbHOCTH, HAaxOIUTh OIIMOKY, JaBaTh OLIEHKY
nproOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4yeOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON J€ATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpelenaTb BUIbl paboT, TOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpYNNOBBIX (hopMax paboThl (0O0CyXkIeHHS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» 1 UHBIE), BBIIOJIHATH CBOIO YAaCTh pA0OTHI M KOOPAUHUPOBATh CBOU ACUCTBUS C IPYTUMHU
YJIeHAMHA KOMaHJbI, OLIEHWBATh KAayecTBO CBOETO BKJaJa B OOMIMI MPOXYKT MO KPHUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIINE MPEIMETHBIE
pe3yJbTaThl MO OTAEIbHBIM TeMaM pabouel mporpammsl yueOHOro Kypca «AjureOpa u Hayaia
MaTEMaTHUYECKOI0 aHaJIn3a:

Ymucia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEYHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAllMOHAIBHBIX M JACHCTBUTEIBHBIX
qKcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOILEHTHI JAJIs PEIICHUs MIPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYIJICHHS, TPUKHUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATh MOHSATHEM: CTEMEeHb C IIeNbIM TOKa3aTelieM, HCIOJIb30BaTh
MNOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCET ISl PEIIeHHs MPAaKTHUYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAllMOHATBHBIM MOKa3aTeleM;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: JorapudmM Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbl;

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

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I UHTEPBAJIOB JJIsI pEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
1enbIMU Kod(dpuiinenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeJICHHEe MHOTOUJIeHa HA MHOTOWJIEH
¢ octatkoMm, Teopemy besy u Teopemy Buera 11 pemienus 3aaay;

CBOOOZHO ONepUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Ui BBIUUCIEHUS €r0 3HAUCHUS], IPUMEHITh OMPEIEIUTENN I PEeUICHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallUd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
ornpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ylbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSAMHU IS MpeoOpa3oBaHus BHIPAKECHHUIA,

BBITIONHATh  MPEOOPa30OBaHMUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapu(MOB i IpeoOpa3oBaHUsl  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBATH  MOHATHSIMH:  HPPANHMOHANBHBIE,  [OKa3aTelbHBIE U
JorapuMuyUecKue ypaBHEHHsI, HAXOJIUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpHUTOHOMETpHueckue (Gopmynsl  uisi  TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUH;



CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHME, IPUMEHATh
HE00X0uMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICNIMPOBATh pEAIbHBIE CUTyallMM Ha s3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3aJauyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM allnapaTa aiareopsl.

DyHKIUHA U ITPaGUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIWH, B3aUMHO
obpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBITOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpPEICNCHHs M MHOXKECTBO 3HAYCHUH
byHKUIMYU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLIMH, OPOMEXKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYCHNE (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypAIbHBIM U IEJIBIM
nokasaresueM, rpaQuk CTeNeHHON (YHKLMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOPHS N-Oi CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalibHBIM I0Ka3aTesIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas U Jorapupmuueckas GyHKLUUHU, UX
CBO¥CTBa U IrpadMKH, UCIIOIB30BaTh UX I'paduKHU IS pelIeHUs] ypaBHEHUI;

CBOOOJTHO ONEpUPOBATh TOHSTHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpeNeIeHUe
TPUTOHOMETPHUYECKUX (PYHKIIUI YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB U pealbHOM KU3HH, BbIpaXaTh (opMyiamu
3aBHCUMOCTH MEX/1y BETUYNHAMH,

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FeOMETPUUECKasi MPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOIIEHTOB, UMETh NIPECTABICHNAE O KOHCTAHTE;

UCTIOJTB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33124 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MHOHATHSAMM:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUS
M0CJIEeI0BATENbHOCTENH, MOHOTOHHBIE 1 OIpaHHMUYEHHBIE TIOCIIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLINHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSAMHU: TIepBas W BTOpas TPOHM3BOJIHBIE (YHKIIHH,
KacaTesbHast K rpaduky QpyHKINY;

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMIO3ULIUH ABYX ()YHKIIHA,
3HATh IPOU3BOAHBIE ATEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BaTh T€OMETPUYECKUH U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pELLICHUS 3a1au.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anIapat Ul ONMCAHUS PEaIbHBIX TPOLIECCOB U
SIBJICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX PEIMETOB;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: OIpEIeSCHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJjacce 0Oy4aroIIUiCs MOMYYHUT CIEAYIOIIME NPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE U IEJ0€ YHUCIO, MHOXECTBa
HATYpaJIbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinia;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIE YHCIIA B
Pa3JIMYHBIX NTO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMILJICKCHBIE YHCIIA B alreOpandyeckoil 1 TPUrOHOMETPUYECKO (opme,
BBINOJIHATH ApU(PMETUUECKHUE ONEPALUU C HUMH U M300paXkaTh HAa KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPPALMOHAIbHbBIE, I[OKa3aTeJdbHblE, Jorapu(MUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COEPIKAIINE MOLYJIN U ITapaMeTpBhL;

PUMEHSTH I'pauuecKue METO/IbI JUIs pEIIEHNs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
napamMeTpamu;

MOJENIMPOBATh peAJIbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIEI0BATH TIOCTPOECHHBIE MOJEIN
C UCIOJIb30BAaHUEM alllapara aiaredpbl, UHTEPIPETUPOBATH OTYyYEHHBIN pe3ysbTar.

DyHKUUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIIEIOBAHNUS PEATBbHBIX IPOLIECCOB.

Hayana maTreMaTH4ecKOro aHajms3a:

UCIOJb30BaTh MPOM3BOJHYIO Ul MCCIEJOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIee 1 HAUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aJadax, IJIs ONPEACTCHHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JletiOnuma;

HAXOJWTh IJIOMIAIH IIOCKUX (QUTYP U 0OBEMBI TEJ C TOMOIILIO0 HHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHUIH;

peliaTh MPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIK3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (un¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BelpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMmbl Bcero Kontpoarmrie  Mpaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTeJIbHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie ynucna 10 1
HarypanbHble 1 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPAIUMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3AIIHS 16 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo
Nen/m  Tema ypoka 4yacoB

1 MHo€ecTBO, ONIEpaliy HaJl MHOKECTBAMU U UX CBOMCTBA 1
2 JNuarpammsl Ditnepa-Benna 1
3 [TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO alnrapara JUlsl pelIeHus 3a1a4 1
4 PanuonaisHbIe YnCIa. 1
5 .OOBIKHOBEHHBIC U JECATUYHBIC IPOOH 1
6 IIpouenTsl 1
7 beckoHneuHble nepuoanyeckre Apoou 1
8 [evictBuTenbHble ynciia. PannoHanbHble U HppaliMOHAIBHBIC YHCIIA 1
9 ApudmeTrnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCIAMU 1
10 Mopynpe 4ENCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA 1
11 [IpubnuxEHHBIE BEIYUCIICHNUS, IPABUIIA OKPYTJICHUS, TPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUN 1
12 OcHOBHBIE METOBI PELLICHUS LENIBIX YPABHEHUN U HEPABEHCTB 1
13 OCHOBHBIE METO/IBI PEIICHHUSI LIEJIBIX YPABHEHUN 1
14 OCHOBHBIE METO/IbI pEeIIEHUS IPOOHO-PAIIIOHAIBHBIX YPaBHEHHH 1
15 MHorowieHsl OT OJHON NEPEMEHHOM. JeTeHre MHOTOUYIEHa HA MHOTOWIEH C OCTaTKOM. 1
16 Teopema besy

17 MHorousnens! ¢ neasiMu koddunnentamu. Anredpandeckoe ypaBHeHue. ClieICTBUS U3 TEOPEMBbI |

besy

17 Pemenne anredpandeckux ypaBHEHHUH pa3iokeHUEM HAa MHOXKUTEIN 1
18 Teopema Buera 1




19 Cucrema JIMHEWHBIX YpaBHEHHUI. MaTpuiia cCuCTeMbl JIMNHEMHBIX YPAaBHEHHI. 1
20 Ornpenenurenb MaTpUIbl 2X2, €ro TeOMETPUUYECKUNM CMBICIT U CBOMCTBA; BHIYUCICHUE €r0 3HAUCHUS 1
21 IIpumeHnenue onpeaeauTens Jjisl PEIeHUs CUCTEMbI JIMHEHHBIX YPaBHEHHI 1
22 Pelienne npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHUN 1
23 Pemenne npukiiagHbIxX 3a/1a4 C IOMOLIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUI 1
24 KonTpoasnas padora Nel "Muorowienol. PaninoHajbHble ypaBHeHHsI 1 HEPABEHCTBA. |
Cucrembl JTMHEHBIX ypaBHEHH "'
)5 AHam3 KOHTPOJIBHOM paboThl. DyHKIMS, CIOCOOBI 3aanus GyHKIHUU. B3aumMHO 0OpaTHBIE |
¢ynkunu. Kommnosunus ¢pyHkunii
26 I'paduk pynkuuu. nemMeHTapHbie IpeodpazoBanus rpadukoB QyHKIUH 1
7 Ob6nacTp onpeneneHus: 1 MHOXKeCTBO 3HaueHni pynkun. Hymn dyakmnun. [lpomexyTkn 3HaK |
HOCTOSIHCTBA
28 Uérnble u Heu€THbIE pyHKIMU. [leprognueckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (PYHKIIMH 1
29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaueHne pyHKIUN Ha |
IIPOMEXKYTKE
30 Jluneiinasi, kBagpaTHuHas U APOOHO-TMHENHAs PYHKIIMH 1
31 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOEHUE IPaUKOB ATUX (PYyHKITHIA 1
32 JpobHo-nuHeliHas QyHKIUA. DIeMeHTapHOe UCCleA0BaHNe U TpapuK ITUX QYHKIUI 1
33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
34 Crenens ¢ nensM nokasareneM. buaom HeroTona 1
35 CrenenHas GyHKIIMS C HaTypaJlbHBIM U LIEJIbIM NoKa3aTeneM. E€ cBoiicTBa u rpadux 1
36 KonTtponbnas padoraNe2 no teme: "Crenennas ¢pynkuus. E€ coiicTBa u rpaduk” 1
37 AHaIn3 KOHTPOJIbHOM paboThl. AprUpMETHUECKUI KOPEHb HaTypalbHON CTETIEHH U €ro CBOWCTBA 1
38 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIINX CTENICHU U KOPHH 1
39 BriHeceHre MHOXKUTENS U3-TI0]1 3HAKa KOPHS 1
40 Brecenue MHOXKUTENA 110 3HAK KOPHS 1




41 Cokpaienue apo0ei, comepkamux paaukaisl. [IpeodpazoBanrue upparioOHATIbHBIX BRIPAXKEHUN

42 Hppanuonaibuble ypaBHEHUS 1
43 O06nacTh TOMYCTUMBIX 3HAUCHUH UPPAIMOHAIBHBIX YPaBHCHUM 1
44 OCHOBHBIE METO/IbI PEILICHUS UPPALMOHATIbHBIX YPABHEHUM 1
45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1
46 AJITOPUTM pelieHUs] UPPaAlMOHAIBHBIX YPaBHEHUH 1
47 Pemenne nppaiiuOHaIBHBIX YPaBHEHUN 1
48 Pemienne nppanimoHabHbIX YpaBHEHUM 1
49 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (YHKIIMA 0OpaTHOW CTETIEHH C HAaTypaJIbHBIM |

[O0Ka3areiem

50 Pemenue 3amau no reme «MppaunoHaabHble ypaBHEHUS 1
51 KonTtponpsHast padoraNe3 no Teme "HUpparnmonanbHeie ypaBHeHUS" 1
52 AHaiu3 KOHTPOJIbHOM paboTsl. CTENeHb ¢ palliOHaIbHBIM ITOKa3aTelleM U e€ CBOicTBa 1
53 [TokazarenbHas QpyHKIMS, €€ CBOMCTBA U Ipaduk 1
54 Ucnonp3oBanue rpaduka QyHKINN Ui pEIICHUs] ypaBHEHUS 1
55 IToka3aTenbHble ypaBHEHUS 1
56 OcHOBHBIE METO/IbI PEILLIEHNUs TOKA3aTEIbHBIX YPaBHEHUN 1
57 [TpuBenenne o6enx yacTel ypaBHEHHUs K OTHOMY OCHOBAHHIO 1
58 Pemenne nokasarenpHbIX ypaBHEHHH BIHECEHHUEM OOILIET0 MHOKHUTEIS 38 CKOOKY 1
59 MeTto/1 3aMeHBI IEPEMEHHON B IIOKA3aTEJIbHBIX YPABHEHUSX. 1
60 MeTox mo4IeHHOTO JIeIeHUS 1
61 KonTtponbhas padoraNed no Teme "[lokazatensHas GyHkius. [lokazaTenbHble ypaBHEHUS" 1
62 AHanmm3 KOHTpoIbHOM padoTsl. Jlorapudm urcna. CBoiicTBa iorapudma 1
63 CgoiicTBa norapudma 1
64 Jecsatuunbie morapu@msI 1
65 Hatypanbhbie norapugmsl 1




66 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIIUX JTOTaPHPMBbI 1
67 Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpauK 1
68 Hcnonb3oBanue rpaduka sorapudMudeckon GyHKITUHU I peIIeHUs 3a1a4 1
69 OYHKIMOHATBHO-TpadUIECKUIl METO/ PEIlIeHUs ypaBHEHUI 1
70 Pemenue 3a1a4 o teme «iorapudmudeckas QyHKIUSI» 1
71 Jlorapudmudeckue ypaBHEHHS 1
72 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
73 Pemenune ypaBHeHuii 1o omnpeneiaeHuo Jorapugpma 1
74 Meroa noTeHIUpOBaHUs 1
75 MerTo/1 BBeJIeHHs] HOBOM ITEPEMEHHOM 1
76 Merton norapuMUpOBaHHS 1
77 Pemtenue norapupMuueckux ypaBHEHHH METOAOM Mepexo/ia K HOBOMY OCHOBAaHUIO 1
78 Pemenne norapugmuueckux ypaBHEHHI. 1
79 Konrponsnas paboraNeS no reme "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHus" 1
80 AHanu3 KOHTPOJIbHOM paboThl. CHHYC, KOCHUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHI€HC YMCJIOBOTO apryMEHTa 1
82 ApKcuHYC, apKKOCUHYC ¥ apKTaHI€HC YUCJIOBOTO apryMEHTa 1
23 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUYECKUX PYHKIIUNA YHCIOBOTO |
aprymeHra
84 DopMyIIbI CI0KEHUS 1
85 CuHyC, KOCHHYC U TAHT€HC JIBOMHOTO yTIJia 1
86 DopMyIIbl TIOHUKEHUS CTEIIEHU 1
87 CuHYyC, KOCHHYC U TAHT€HC MTOJIOBUHHOTO YIJIA. 1
88 DopMyIIbl IPUBEAECHUS 1
89 CyMMa 1 pa3HOCTh cHHYCOB. CymMMa U pa3HOCTb KOCUHYCOB. 1
90 [IpousBenenrie CHHYCOB U KOCUHYCOB 1




91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
92 KontponpHast padora Ne6 mo reme «TpuroHoMeTprudeckre BEIpasKESHUS 1
93 AHanu3 KOHTPOJIbHOM paboThl. Pernienne ypaBHeHus cosx=a 1
94 Pemenue ypaBHeHus sinx=a 1
95 Pemienue ypaBHenuit tgx=a, ctgx=a 1
96 Mertoj 3amMeHbl TEpEMEHHOM 1
97 TpuronomeTpudeckue ypaBHEHHMs!, CBOIAIINECA K KBaJIPAaTHBIM 1
98 MeToj paznoKeHus: Ha MHOXKUTEIN 1
99 OnHOpOIHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 1
100 Peienne TpuroHOMETpUUYECKUX YPAaBHEHUM 1
101 KonTtponsHast padora: Ne7 mo reme "TpuroHomerprudeckue ypaBHEHUS" 1
102 AHaiu3 KOHTpoJIbHOM paboTsl. [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS [IOCIEI0BATEIbHOCTEH. |
Meron MareMaTUYECKON MHIYKIIUU
103 MOoOHOTOHHBIE U OTpaHUYEHHBIE MT0ciIe0BaTeabHOCTU. McTopHs anann3a 6eCKOHEYHO MaJbIX 1
104 Apudmernueckast nmporpeccus 1
105 ['eomeTpuyeckas nporpeccust 1
106 beckoneuno yObIBaroIIasi reOMETpUIECKast TPOTrPECCHst 1
107 CymMa 6eckoHeuHO yObIBaroIei reoMeTpu4ecKoil mporpeccuu 1
108 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. opmysa CIOXKHBIX TPOLIEHTOB 1
109 JInHEeNHbIN U KCIIOHEHIMAIBHBIN pocT. Uucio e. opmyiia CIOKHBIX IPOLEHTOB 1
110 Hcnonp30BaHre Tporpeccuu i pelieHns pealibHbIX 3a7a4 NPUKIIAIHOTO XapaKkTepa 1
111 KonTtponbHas padora Ne§ o teme "IlocnenoBarenbHOCTH U mporpeccuu” 1
112 AHanu3 KOHTPOJIbHOM paboThl. HempepriBHBIE G YHKIIMU U UX CBOWMCTBA 1
113 Touka pa3pbiBa. AcuMOTOTH rpadukoB ¢pyHkuuid. CBOMCTBa HENIPEPHIBHBIX (DYHKIIUI Ha OTpe3Ke 1
114 Metoa MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1
115 [IpumeHeHre CBOMCTB HENIPEPHIBHBIX (DYHKIMN TSl peILIeHHs 3a/1a4 1




116

[lepBast u BTOpas mpou3BOIHbIE (PYHKINN

1
117 Onpenenenue, reOMETPUYECKUA U PU3UIECKUIN CMBICI IIPOU3BOJHOM 1
118 AJITOPUTM HAaXOXJIEHUS MPOU3BOTHON 1
119 ®opmynsl udhepeHIupOBaHU 1
120 [IpousBoaHas creneHHON QYHKIUU 1
121 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
122 [IpousBoaHast cymmbl GyHKIHN 1
123 [TpousBoaHas mpou3BeaeHUS (YHKIIHIA 1
124 [IpousBoaHast 4acTHOTO (PYHKIUH 1
125 [TpousBoaHas KOMIO3UIMH (PYHKIINH 1
126 [IoHsATHE M BBIYMCIIEHNE IPOU3BOIHOM MI-T0 OPSAIKA 1
127 HuddepenunpoBanue ca0xkHOM GyHKINN 1
128 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1
129 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINU 1
130 Pemenue 3anau no teme «HenpepriBHbIE PYHKIINH, TPOU3BOIHAS 1
131 Konrtponsnas paboraNe9 no reme: "IIponsBonnas” 1
132 AHanu3 KOHTpoJIbHOM paboTsl. [ToBTOpeHue, YpaBHeHus 1
133 DyHKIUH 1
134 ITocnenoBarensHOCTH 1
135 Hrorosast koHTpOBHAS paboTa 1
136 AHain3 KOHTPOJIbHON paboThI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprumeHeHue npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne MpoON3BOHOM K
HCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HanOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIMHA HAa OTPE3Ke




10

Haxoxnenune HanOoIbIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM Ha OTPE3Ke

Haxoxnenne HanOompIIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMU HAa OTpe3Ke

12

13

14

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMmeHneHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4lIEero pelueHus B
MPUKIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XIEHUS HAaUITYy4YlIEro peluieHus B
MPUKJIAJHBIX 3a/a4ax

15

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3a1aHHoro Gopmynoi nim
rpadpukom

17 Kommozurus ¢hyHKImiz

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImiz

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM IIOCKOCTH

o1 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJI0CKOCTH

2 KonTtponwsHas pabdora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

” [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBooOpazHbIe IIeMEHTAPHBIX

24 ¢ynkuuit. [IpaBuna Hax XK IEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoOXKAEHUSA
epBOOOPA3HBIX

26 WNHuTerpain. I'eoMeTprudecKnii CMbICI
MHTETpasia

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenen€éHHOro HHTErpana
o popmyne Herotona-JlelioHuma

29 [IpumeneHnue uHTErpasia s

HaXO0JKJICHUS TUIONIAIeH TIIIOCKUX UTYp




[IpumeHeHue uHTErpana s

30 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennit nuddepeHITnaTbHbIX
ypaBHEHUH

1 [Tpumeps! pemennii mudepeHramTbHbIX
ypaBHEHUI
Marematrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOIIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

a4 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHrerpan"”

35 Tpuronomerpudeckue GyHKINHU, HX
CBOICTBa U TpaduKH

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U TpaduKu

18 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCTBa U TpaduKu

39 Tpuronomerpudeckue QyHKIINU, HX
CBOIcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

m Pemenne TpuroHOMeTprUYECKUX
HEPABEHCTB

45 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenune TpuronomMeTpuueckux
HEPABEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpruueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIECHUS

JorapupMHUUECKUX HEPABEHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppaliOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
OcCHOBHBIE METO/BI PELLICHUS
UPPALMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
VPPALMOHAIIbHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOABI pelIeHHs
MOKa3aTeNIbHBIX YPaBHEHUI
['padpuaeckue MeToIbI pemIeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

['padpuaeckue MeToIbI pemeHust
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue METOABI peLICHHS
norapu(pMHUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLICHHS
MOKa3aTeNIbHBIX U JTOrapu(OMUUYECKUX
ypaBHEHU I

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHbBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnas pabora:
"UppanuoHanbHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

76

77

ApudmeTnueckne oneparuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHne KOMILIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTernenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHrne KOMIUIEKCHBIX YUCEI JIs

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a1a4y

2 KoHnTtposnbhas pabdora: "KomMruiekcHbie
yucna"

83 Harypanbhble u ensle yucna

84 Harypainbnsle u niensie yucna

85 [IpuMeHeHne nprU3HAKOB ACIUMOCTH
LEJIbIX YUCEI

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
LEJIbIX YUCel

g7 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

%0 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
LEJBIX YUCEeJ: OCTAaTKH [0 MOAYIIIO

90 [IpuMeHeHne npu3HaKOB AEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 10 MOJYJIIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJbIX YHUCell: airopuT™ EBKuaa aist

PCHICHHUA 3a1a4 B LCJIbIX YHUCJIAaX




92

93

KoHntposnbhas padota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucremMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEMN UppallMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUN

99

OcHOBHEBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

100

101

OcHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
ypaBHEHUU

HpI/IMeHeHI/Ie CUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3a4a4 U 3a1a4 U3




102

103

104

105

pa3anyYHbIX 00JacTel HayKH U peasibHOM
JKU3HHU, UHTEPIIPETAIUS TOJTYYCHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3InyYHbIX 00JacTel HayKH U peasibHOM
YKU3HHU, HHTEPIIPETAIUS TOJTYYCHHBIX
pe3yJIbTaToB

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3IMyYHbIX 00JacTel HayKH U peabHOI
JKU3HHU, MHTEPIIPETAIUS TTOTYYSeHHBIX
pe3yJIbTaToB

Konrponbnas pabora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOrapu(pMUIECKUX
ypaBHEHHI"

PanmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
rnapaMeTpamMmu

107

108

PanyonanbHbBIE CUCTEMBI C napameTpamMu

HppanroHanbHbIE YpaBHEHHS],
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

112

IToxasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpu4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallMi C IOMOIIBIO YPABHEHUN C
rapaMeTpamu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKUX MOJENIEN PEabHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapaMeTpaMu

[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYaIlUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHeHus"




122

123

[ToBTOpEHmE, 0600IIECHUE,
cucTemarusauus 3HaHuil: "YpaBHenus"
[ToBTOpEHmE, 0600IICHUE,

crucTemMaTu3alus 3HaHui: "YpaBHEHHUSI.
Cucrembl ypaBHEHUI"

124

[ToBTOpeHnue, 06001ICHNE,

cucreMarusanus 3Hanuii: "HepaBencrpa"

125

126

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IlponsBogHas
U €€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "[IlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npuMeHeHue"

[ToBTOpeHnue, 060061ICHNE,
cuctemaruzanus 3HaHuii: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenue, 06001IEHNE,
cucremaTtusanus 3Hanuil: "OyHkuun"




[ToBTOpEHmE, 0600IIECHUE,

133 - 1
cucreMaruzanus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosas kKoHTpoOJIbHASA paboTa 1 1
136 [ToBTOpEHHE, O606H16HI:I€, |
CUCTEeMaTH3alusl 3HAaHHUH
OBULIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME
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