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INOACHUTEJIbHAS 3AIINCKA

VYueOHblil Kypc «AureOpa W Havasia MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OIHUM U3
HaubOosiee 3HAUYMMBIX B IPOrpaMMe CpelHero obiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIsl H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYroil CTOPOHBI, (POPMUPYET JIOTUIECKOE M A0CTPAKTHOE MBIIIJICHHE 00yYarOIIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M JPYrMX JIUCUMIUIMH. B paMkax naHHOro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3HIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHIeCKOH Gopme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEITHOTO OBJa/IeHUs 3aKOHaMU (DU3HUKH, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX T€HICHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KM3HU, MO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEUIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBlaieHHe aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MAaTEMAaTUYECKOTO aHAIN3a PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HUCIOJIb30BaTh 0000OLIEHHE U KOHKPETU3AllUI0, a0CTparupoBaHue U
aHaJIOTHIO0, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome m3yuenus ydyeOHOro kypca «Anrebpa M Havyala MaTeMaTUYECKOTO aHAIHM3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOEHUS MaTeMaTHYeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEpPIpETalud MOJy4YEeHHBIX
peLIeHNH, 3HAaKOMSTCSI ¢ MpUMEpaMU MaTeMaTH4YECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak udepe3 ydeOHbI MarepHuall, CHOCOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUs, TaKk U uepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, Tpedyromei
IPOJODKUTENPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meroauku o0ydeHus anredOpe W HayajgaM MaTEeMaTHYECKOIO aHajau3a JIeXKHT
JeSTEIIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B crpykType yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIICICHBI
CIIEYIOIINE COAEPKATENBHO-METOAUYECKHE JHHUM: «Uucna U BblUUCIEHUS», «DYHKIMM U
rpadgukn», «YpaBHEHHUS U HEPaBEHCTBa», «Havama MaremaTH4yeckoro aHanusa», «MHoOkecTBa U
Joruka». Bce ocHOBHBIE COZIEpKaTEIbHO-METOANYECKHE JTIMHUY U3Yy4aloTCs Ha MPOTSHXKEHUH IBYX
JeT o0y4eHHus! Ha ypOBHE cpeliHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH Te€MaMH U paszzaenamu. JlaHHBIA yueOHBIN Kypc sBisSeTcCs
MHTETPaTUBHBIM, IOCKOJBKY OOBbEeIuHSET B cebe colepiKaHhe HECKOJbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKkas Joruka u japyrue. Ilo Mepe Toro xak oOydaroluecs OBIaJEBalOT BcE Ooiiee
MIMPOKMM MaTEeMAaTUYEeCKHM alapaToM, Yy HHX [OCJeIoBaTelbHO (OpMHUpPYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIENb PEabHON CUTYallH, TPUMEHSTh
3HAaHHUA, TIOJYYEHHblE NpPH H3YUYEHUH Y4eOHOro Kypca, Ui pELICHHS CaMOCTOSITENIbHO
c(hOpMyIIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OPpMUPOBAHUE
HABBIKOB HCITOJIb30BAHUA JIEUCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemHero oOmiero oopazoBanusi 0co00€ BHUMAaHUE yIESETCS
(OopMHPOBAaHNIO HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONIMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (GOpPM 3amHMCH YHUCIa, yYMEHHE JelaTh MNPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUHUCIICHHSI, OLICHUBATh YMCJIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAHTAMHU.
3HaKOMbI€ 00YYarOIUMCs] MHOYKECTBA HATypaJIbHBIX, LIENbIX, PALMOHAIBHBIX U I€HICTBUTEIBHBIX
YHCeN JOMOJHSIOTCS MHOMECTBOM KOMIUIEKCHBIX Yucel. B KaXaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(UYecKrue 3aa4d M ONepalyu: JIeJIeHUE Haleno,
ONEPUPOBAHUE OCTATKAMHM HAa MHOXXECTBE LIEJBIX YHCEN, OCOOble CBOWCTBA PALlMOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONEpaLUH, a TAK)KE U3BJIEUCHUE KOPHS HAaTypaJbHON
CTETIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucell. braromapst mocienoBaTelbHOMY pacIIUpeHUI0
Kpyra UCIOJb3yEeMbIX YHCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX NPUMEHEHUS U PEUICHHUS
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MaTEMAaTUKU KaK HAyKu U €€ POy B
HOCTPOCHUU MOJIeJIe peabHOI0 MUPA, LIMPOKO UCIOIB3YIOTCS 00001EHHE U KOHKPETU3allHs.

Jluaus «YpaBHEHUS W HEPAaBEHCTBA» pEAM3yEeTCs Ha MPOTSHKCHUU BCETO OOydeHUs Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3aJadu. B pe3ynbraTe o0y4aromuecs: OBIaeBaloT
pasIMYHBIMM ~ METOJAaMM  pEIleHHs] palMOHAJIbHBIX, HWpPpPAlMOHAIBHBIX, I1OKAa3aTeJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
cojepxkammx napamerpsl. [lomydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS NPU HCCIETOBAHUU
(GyHKLUI C TOMOIBIO IPOM3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33J]ay U 3ajlay Ha HaXOXKAECHUe
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. JlaHHas coleprkaTeibHas JIMHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMoHABFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaK)Ke BBIPaKEHUH,
coJepXkalx cTeneHu M Jorapudmel. bmarogaps um3yueHuro anreOpanyeckoro marepuana
IPOMCXOIUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CHMBOJIEHBIMU
dbopmMaMu, TIpeACTaBICHNsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJEC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs PAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJ]a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxaTenpHO-MeToAn4YecKast TUHUS «DYHKIMU M TpauKM» TECHO TEPerIeTaeTcsi C
JIPYTUMH JIMHASMHA Y9e0HOTO Kypca, ITOCKOIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEI0BATEIHHOCTD
u3ydyeHus Marepuana. l3yueHwe CTemeHHOW, TIOKa3aTeNbHOM, JorapupMuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIIHI, UX CBOMCTB U rpapUKOB, UCIIOIb30BAHUE PYHKLUHN IJIs peLICHUS
3aj1a4d U3 IPYTUX YIeOHBIX TPEIMETOB M PEabHOM JKU3HU TECHO CBSA3aHO KaK C MATEMaTHUECKUM
aHAJTM30M, TaK U C PEIICHHEM YpaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM O0IbIII0e BHUMaHHE YICTSIETCS
(GopMHpPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXAY Pa3IMYHBIMHU BETMUMHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuas 3TOil conepkaTeabHOH
JIMHWAY HAIIEJICH Ha Pa3BUTHE YMEHHUHA U HABBIKOB, TIO3BOJISIOIINX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIeHUI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHIO aHAIOTUH.

CopnepxatenpHas auHUA «Hadana mareMaTHuecKoro aHajan3ay» MO3BOJISET CYIIECTBEHHO
pacIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK U IPUKIIAJAHBIX 33Ja4, JOCTYHbBIX 00y4aroLMcs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OMpenensTh UX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BBIUUCIATE TUIOMAAN GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas copaepkaTeinbHas JIMHUSA OTKPHIBAET HOBBIE



BO3MOKHOCTH ITIOCTPOECHMSI MATEMATHYECKUX MOJEIIEH PEANIbHBIX CUTYalUH, I03BOJIIET HAXOIUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTUYECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(dbopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHMH pacrno3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHA MAaTEeMaTHUKU KaK HayKh, U 00 HX
aBTOpax.

CopepxatenbHO-MeTOAMYECKAsE JHHUS «MHOXeECTBA M JIOTHKa» BKIIOYaeT B cels
3JEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTMKU. TeopeTMKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKU M IpejulararoT Haubosee
YHUBEPCAJBHBIN S3bIK, OOBETUHSIOMIMN BCE pa3/ieibl MaTeMaTHKU W €€ NPUIIOKECHUH, OHH
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE TUCLUIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYaroleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BaTh €0 JUIsl BRIPAXKEHUSI CBOMX MbICIIEH. [IpyruM BasKHBIM
IPU3HAKOM MaTeMAaTUKU KaK HayKd CJeAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHHUI U CIIEZIOBAHKE ONPEAeIEHHBIM MTPaBHIaM OCTPOCHHUS JJOKAa3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTU4YeCKOH JIOTMKU CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS
00y4aroluxcsi, MO3BOJISIET UM CTPOUTh CBOU PACCYKIEHUS HA OCHOBE JIOTMUYECKUX IpPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hayalla MaTeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUs, KOTOpble MpPHU3BaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HAaBBIKOB MTOCTPOEHMSI MOJIETIEN peabHBIX CUTYallUi, NCCIEAOBAHUS 3TUX MOJENEH ¢ MOMOIIBIO
anmnapara ajaredpbl U MaTeMaTH4YecKoro aHalli3a, MHTEPIPETALUU IOJYYEHHBIX pPEe3yJbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIH M3 Pa3fesloB IPOrpaMMBbl, ITOCKOJBKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCHONb3yeTcs A pelleHUs NPUKIAAHBIX 3anad. [Ipu pemeHun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4daroluecs pa3BUBaloT HaOJII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB PpEIICHUS MNPUKIAAHBIX 3a7a4
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYECKOT0 aHaJIu3ay.

Ha u3yuenue yuebHoro kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Heento), B 11 knacce — 136 gacoB (4 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB IS peIIeHUs MPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHyeckue
OIEepalyy ¢ JECHCTBUTEIBHBIMU 4YHcIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, NPUKUIKA M OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Mcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs MPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypajibHOW CTENEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHHS U ypaBHEHUs-ceAcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHON NIEpeMEHHOM. JleneHrne MHOTO4JIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorousensl ¢ niensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHU U KOPHH.

HppanmonanpHele ypaBHEHUA. OCHOBHBIE METObI PELIEHNS NPPALMOHAIBHBIX YPABHEHHM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS TI0KA3aTEIbHBIX YPABHEHUI.

[Ipeo6pa3oBanue BbIpaxxeHUH, coaepKalIuX JOrapu(pmBbl.

Jlorapudmuueckre ypaBHeHUS. OCHOBHBIE METOJbl DPELIEHUS JIOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpuyeckue (opmynsl. [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHMI. PellieHre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHMM. MaTpuma CUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYMCIEHHUE €rO
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHOM
MO/JIEIH C MTOMOIIBIO0 MAaTPHUIL U ONpeAeTUTENEH.

[locTpoeHre MaTeMaTHYECKUX MOJENEH pEalbHOM CHUTyallMM C NMOMOUIbIO ypaBHEHUH U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
W3 pa3InYHBIX 00JIacTel HAYKW U PEATbHOU KU3HH.

DyHKIUM U rpapuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (ynxiun. Kommosuius
¢ynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIIHHA.



OO6nacth onpeeneHus 1 MHOXKECTBO 3HaueHui GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHble n HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (YHKIIUU. Hanbombiiee U HauMEHbIIEe
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, KBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass QpyHKIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS h-0il cTenmeHH Kak (PyHKUHMHM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QPYHKIMIA JUTsI pEIICHUsT ypAaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOIEeccax U sBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hauyana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeIbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBaroIias
reoMerpuueckas mporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcronbs3oBaHne MPOTpeCcCUu Uil pEHIEHUS PEANIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINU U UX cBOicTBa. Touku pazpeiBa. ACHMITOTHI TPadUKOB (PYHKIIHA.
CaoiicTBa (hyHKIIMH HENMPEPBIBHBIX HA OTpe3Ke. MeToa MHTEpPBAIOB ISl pelIeHHs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (QYHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoHble GyHKIMH. OnpenesacHue, TeOMeTpUISCKU U (GU3NIECKUi
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHbIe NeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UINH (YHKIINH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Onepalvy HajJ, MHOXKECTBAMU M UX CBOMCTBA. Jluarpammel Ditnepa—BenHna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeabHBIX MPOILECCOB U
SIBJICHHH, IPY PEIICHUH 33/1a4 U3 IPYTUX yUYEOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0OKa3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbable u menble uncna. [IpumeHeHHMEe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOospmmi obutuit nemutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, airopuT™Ma EBKIMA /715 pemieHus 3a1a4 B ETbIX YUCTax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4YuCiIa. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. dopmyna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN JJs pelieHus (GU3NYeCKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI U HEPaBEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C IOMOIIbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHIH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oO0JacTed HAayKW M peajbHOW JKHU3HM, HMHTEPHpETals IOJy4E€HHBIX
pe3yabTaToB.

DOyHKIMH U rpauKu

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

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

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

Ucnionbs3zoBanue rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpruMeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod wiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOoOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. BeluuciaeHue onpeneaéHHoro HHTerpaia
no ¢popmyne Hetorona-Jleitoauna.

[IpumeHeHue wWHTerpana Uil HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Ipumeps! pemenuit quddepeHnaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOIEIMPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOYyYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHHSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOrO MOBEICHMS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHWE JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEeMATHUYECKUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON JIEATEITHHOCTHIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIECHHOCTH TPYIOJIO0US, HHTEPEC K Pa3IUYHBIM cdepam
MpOoECCHOHAIBHON JESTEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TIaHBI, TOTOBHOCTb M CIOCOOHOCTH K MareMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COILUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX MpobieM, OpUeHTAIIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOHBIX IOCIIEICTBUI JIsl OKPYKAIOILLIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYeCKOH HayKH Kak chepsl
YEJIOBEUECKON NIEATEIIbHOCTH, ITANlOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIEe 1eiCTBUS

ba3oBble JJornveckue a1eCTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM NpPH3HAK KIACCU(PUKALMK, OCHOBAHHS JUIsi OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpHUIATENIbHbIC, eAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (akKrTax,
JAHHBIX, HAONIOJACHMSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHLHO JOKA3aTeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMbIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, TPUBOJUTH MPUMEPHI M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BbIOMpATh CcIIOCO0 pelieHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMPATh HaNOOJIEEe MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MpPoOJieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
(GhopMHUPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UINIO, MHECHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA ~ HKCIIEPUMEHT, HCCIIEIOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMU, IBICHUSMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 00OOIIIECHUST ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS], UCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I11IEHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U JJIS
pelIeHus 3a/1a4u;

BBIOMpAaTh MH(POpPMANMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIH3UPOBATh,
CUCTEeMATU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIMIO pA3IUYHBIX BHAOB ©  (GopM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hOpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOJIy‘-ICHHBIfI pe3yanaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUSI C CY)KICHUSMHU JPYTrUX YYaCTHUKOB JIMAIOra, OOHAPYKUBATh Pa3jInYMe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJII)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HUCCJIC10BaHUA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU Kak OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOO0aMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPM PELICHMM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSACHATH IPUYUHBI TOCTHKEHUS
WIA HEAOCTHXKEHHMsS pe3yJbTaTOB JIEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OIICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThHI Ipu
pemieHMH y4eOHBIX 3a/ady, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIAaTh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCYkaAeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTHUMU
YJIeHAMHA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaaa B OOLIMI MPOXYKT MO KPHUTEPHSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kiacce oOydaromuiics TMONYYUT CIEAYIOIINE TMPEIMETHBIE
pe3yJbTaThl MO OTICIBHBIM TeMaM padoyeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPHPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHAs! IepUoANYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIHHBIX
qucesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOHU U MPOIEHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU JKU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYIJICHHS, TPUKHUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM TOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCET ISl PEIIeHHs MPAaKTHUYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbl;

CBOOOZHO OMNEpPUPOBATH IMOHATHSAMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUIIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOH, MHOTOYJIEH C
1enbIMU Kod(dpuiinenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH IeTICHHEe MHOTOUJIeHa HA MHOTOWIEH
C ocTaTKoM, TeopeMy besy u Teopemy Buera i pemenns 3anay;

CBOOOJHO oOmepUpoBaThb NOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHIa,
ONpeAeUTeNb MaTpullbl 2 X 2 W €ro TeOMETPUYECKHIl CMBICI, HCMHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 juis BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN i pPEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATh PEAIbHbIE CUTYallMd C TMOMOIIBIO CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpHll H
oTpeenuTeNel, UHTePIPETUPOBATh MOITYYEHHBIN pe3ylbTarT;

HCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MpeoOpa30oBaHusl BIPAKEHU;

BBITIOJHATh  MPEOOPa30OBaHUST YHCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapupmoB Ui IpeoOpa3oBaHus  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBATH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
jgorapupMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TPUTOHOMETpHUYEcCKHe (QopMynbsl Uil  TpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN;



CBOOOZHO ONEpPUPOBATH TMOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
HE00X0auMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA,

MOJICIUPOBATh pPEAIbHBIE CUTyallMd Ha S3BIKE anreOpbl, COCTaBIATh BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKIWH, B3aUMHO
oOpaTHble (QYHKIIUK, KOMIO3ULMS (PYHKIUH, TpaduK (QYHKIUU, BBHITOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusl rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMYU, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: YETHbIE U HEYETHBIE (PYHKIHMH, NEPUOAHYECKUE
GyHKIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIUH, MaKCUMyMbl U MHHHUMYMbI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TOHSATHSIMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IIEJIBIM
nokasaresnemM, rpaguk cTerneHHOW (YHKIMH C HaTypalbHBIM U IENbIM IOKa3aTesneM, rpadux
KOPHsI N-Oi CTENeHH KaK PYHKIIMHU 0OpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-IMHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHATHSIMH: MOKa3aTelbHas U jorapupmMudeckas QyHKIUU, HX
CBOMCTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMI;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPY>KHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHACIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMHA A7 MCCIET0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHdYecKass U TeoMeTpudecKas Hporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJTB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEaTbHBIX 33134 MPUKIIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBATH  MHOHATHSAMM:  TOCIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
M0CJIEI0BATEIbHOCTEN, MOHOTOHHbBIE M OIPaHUYEHHBIE ITOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HENPEPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HEHpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBhIBHBIX QYHKIIMH JJIsl pelIeHus 3a/1ay;

CBOOOJTHO ONEpPUPOBATh TMOHATHAMHU: TiepBas W BTOpas MPOM3BOAHBIC (DYHKIIHH,
KacaTenbHast K rpaduky QpyHKINY;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MIPOU3BOHBIC AIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapaT Ul ONMCAHUsS PealbHbIX TPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpPEICICHUE, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCHIBHBIC YypPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3ysbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpaMmsbl y4eOHOTo Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia M BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W 1EJ0e YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenblix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh alnroput™M EBkinnna;

CcBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPEICTaBIATh KOMILJICKCHbIE YHCIa B alre0pandeckoil ¥ TpUroOHOMETpUYecKoil dopme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSIMHM:  HMpPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh X PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX I1€PEXOIOB;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOxoauMble (POPMYJIbI /1711 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMOHalbHbIE, HPpPALMOHAIbHbIE, I[OKa3aTeJdbHblE, Jorapu(MUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEp KAILKME MOLYJIN U ITapaMeTpBbI;

PUMEHSTH 'padyecKue METO/IbI JUIsl pEIICHUs ypaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJICIUPOBATh PpEAIbHbIE CUTYyallud Ha s3bIKE aireOpbl, COCTABJIATh BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOCIIN
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH NOTYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (DPYHKIUI C MOMOUIBIO 3J€MEHTApHOIO HCCIEeIOBAHUSA U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH F'€OMETpUYECKHe 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU JUI MOJICTUPOBAHMS U MCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hayana maTeMaTH4ecKoro aHajmsa:

UCIOJb30BaTh IPOM3BOJIHYIO JUIsl HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIIIee U HAaUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIONIB30BaTh MPOU3BOAHYIO ISl HAXOXICHUS HAMIIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBATh MOHITUAMU: IEPBOOOPA3HAs, ONPEACIEHHBIA UHTETPaJI, HAXOJUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPaBHCHHIH;

peliaTh MPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpapuku. CreneHHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHO0k€ecTBO, Onepauy Hajl
MHO>KECTBAMU U UX CBOMICTBA

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna
[IprMeHeHne TeopeTHKO-

MHOKECTBEHHOTO arapara Jijisl PeIIeHHs
3amaq

Pannonansaslie ynciaa. OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE IEPUOANYECKHE TPOOH

Parmmmonansusie unciaa. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH

[Tpumenenue apobeli U MPOIECHTOB IS
pelieHus MPUKIAIHBIX 33124
[Tpumenenue apobeli U MPOIECHTOB IS
pellIeHus MPUKIATHBIX 33714

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNEeNCTBUTENbHBIMH YUCIIaMU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOBI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS




21

22

[IpuMeHeHne onpenenuTels Ui peIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBa. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nactb ornpeAesieHus] © MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK TOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonp1iee 1 HauMeHblIee 3HaUEHUE
(GYHKIINHM Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOC HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 CreneHb C 1e1bIM MoKa3aTenaeM. buaom
Hprotona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 1esbIM rokaszaresnem. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢dbynkuus. E€ cBoiicTtBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHH U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
YpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

YpaBHEHUN




UppanuonansHbie ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHATIBbHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHAIIBHBIX YpaBHEHUI

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUT
VPPaLMOHATIBbHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 Kak (PyHKIIMH OOpaTHOU CTEINEHHU C
HaTypaJIbHbIM IOKa3aTeseM
Konrponbnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTENEHH.
Wppaunonanbubie ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNEM U
e€ CBONMCTBA

55 [Toxa3zatenbHast GyHKIM, €€ cBOIiCTBA U

rpadux




Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 1
pelIeHus ypaBHEHUN
57 Hcnons3oBanue rpaduka QyHKIUN A5 |
pelIeHUs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE
58 METO/Ibl PEIICHUS MTOKA3aTeIbHbIX 1
ypaBHEHU U
TETHHBI BHeHUs. OCHOBHBIE
[Tokazare € ypaBHE O
59 METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX 1
ypaBHEHUI
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PELICHHS] 0KA3aTEIbHbIX 1
ypaBHEHUI
61 KoHntpoinbnas padora: "[lokazaTenpHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapudm yucna. CoiicTBa iorapugpma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1
66 €CATUYHBIC U HATYpaJIbHBIC JIOTapU(MBI 1
y
67 [TpeoOpazoBaHue BbIpaKEHHH, ]
CoJIepKaluXx Jorapudmbl
68 [IpeoOpazoBanue BEIpaKEHUH, ]
COJIeprKalIuX JoraprudmMbl
69 [IpeoOpazoBanme BBIpaXKEHUH, 1
COJIepXKaIIuX JoTapudMbl
70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA |

u rpaduk




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Ucnonb3oBanue rpaduka GyHKIuu 1is
peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA

77 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHUH

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 1ocae10BaTeNbHOCTEH. MeTos
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJye0BaTenbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpruuecKas
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIiei
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U YKCIOHEHIMAJIBHBIA POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

13 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHON K TpaduKy |
byHKIIUN
126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, !
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, !
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, o6odIIEHKE, 1
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3aus 3HaHui: "OyHkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEeHwUe, O606I.L[€Hlile, 1
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
[TpumeHeHne NpoOnu3BOJHON K

UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON

(GyHKIIMN Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMU HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHoro Gopmyoi nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEMEHTAPHbBIX

24 byukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uuma

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleliOuuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




[IpumeHeHue uHTErpana s

30 HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nudepeHITnaTbHBIX
ypaBHEHUH

1 [Tpumeps! pemenunii mudepeHaITbHbIX
ypaBHEHU U
Marematrueckoe MOAECIMPOBAHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
QG depeHraIbHbIX ypaBHEHUN

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIiCTBa U TpaduKH

18 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCTBa U TpaduKH

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOIIBIO

TpHFOHOMCTpH‘-ICCKOfI OKPY’KHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

45 Pemenue TpuronomMmeTpuueckux
HEPABEHCTB

46 Penienne TpUroHoMeTprUUECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX
HEPaBEHCTB
KonTtponpHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAJILHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBbHBIX HEPABEHCTB

['padmyeckue METOABI peLIeHUs
UppalMOHATIBHBIX YPaBHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
[0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTombI peleHus
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTobI pemeHus
MOKAa3aTeNbHbBIX U JIOrapuOMUUECKUX
HEPABEHCTB

71

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

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
JorapupMUUECKue HepaBeHCTBA"

KommnnekcHsble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast (pOpMBI 3anucu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[HHB.THOﬁ IIJIOCKOCTH




I/I306pa}KeHI/Ie 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 YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnble u nensie yucna

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBbIX YUCEIl

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YUCEI

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

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIBbIX YHUCEJI: OCTATKH [0 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JorapuMUIECcKux
ypaBHEHUH

100

101

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yJIbTaTOB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3ar4YHbIX 00JacTel HayKH U pealbHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbBIE CUCTEMBI C napameTpaMmu

HppannonaibHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTHUYECKUX MOJENIEN PeaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ MmapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”
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[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "YpasHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'
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[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuit: "IIlponsBogHas
u e€ npumMeHeHue"

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

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

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

132

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




133 [ToBTOpEHmE, 0600IICHNE, |
cucreMaruzanus 3HaHui: "Oyakuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTEeMaTu3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHAMU: PAIMOHAIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYEeCKHEe Omepaldd ¢ PAlHOHATBHBIMH |
' JIEHCTBUTEIIbHBIMU YUCIIAMH
13 Bomonusate  npuOMMOKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUS, AeJIaTh IPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSMU: CTENECHb C LIETBIM MOKa3aTeaeM, CTaHAapTHAS
14 dbopma 3amucu JeHCTBUTETHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOM CTEIEHU;
’ MCIOJIb30BaTh MOJIXOAIIYI0 (POpMY 3aITUCH JIEHCTBUTENBHBIX YUCEI s
pelIeHus] TPaKTUYECKHX 3a]1a4 U MPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yrila; WCIMOJIb30BaTh 3alMCh MPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKITMI
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXIECTBO, YPaBHEHHUE, HEPABEHCTBO, 1IEJIOE,
2.1 palMoHaIbHOE, MPPALMOHATILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
29 BeimonasaTe  TIpeoOpazoBaHMUs TPUTOHOMETPUYECKHX BBIPAKEHUU W
' pemaTh TPUTOHOMETPUUYECKHUE YPABHEHUS
BeImonHATE TpeoOpa3oBaHus HETbIX, PALMOHATBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQKEHU MW pemaTh OCHOBHBIE THIBI IENbIX, PAlUOHAJIbHBIX |
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHsS] U HEPABEHCTBA ISl PEIICHUS MAaTeMAaTHYECKHUX
' 3a]1a4 U 33]1a4 U3 Pa3TUYHbBIX 00JaCTei HAyKU U pealbHOMN KU3HH
MopenupoBaTh peaibHBIE CHUTyallMM Ha S3BIKE aireOphbl, COCTaBIATH
2.5 BBIPKEHMSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]a4M, UCCIEA0BATh
MOCTPOCHHBIE MOJEIN C HCIIOIH30BAHUEM arapara aireopsl
3 dyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXECTBO 3HaueHUd (yHKUuH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpouth W uuTaTh TpaQuUKH JHHEHHOW (YHKUIWHU, KBaIPATUIHOM
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonk3oBare rpaduku GyHKIMA A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCUMOCTEN IpU pEeIlIeHUH 33/4ay U3 JAPYruX Y4eOHBbIX MPEAMETOB U
' peaNlbHOM  JKM3HHU, BBIpaXKaTh (QopMylaMH 3aBHCHUMOCTH  MEXIY
BEITMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHSATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHUYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuYecKast
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEN0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcronbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOIPECCHU I
’ pELIeHUs pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peaNbHBIX MPOIECCOB U SBJICHUH, PU PEUICHUH 3aa4 U3 IPYTUX YICOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yjabTara
1 Yucna u BBIYUCIICHUS
OnepupoBaTh MOHSATHSMM: HATypajbHOE, LEJIOE YHUCIIO; HCIIOJIb30BATh
1.1 MPU3HAKU JIETUMOCTH LEJIbIX YMCEN, Pa3JIOKEHHE YHUCIa Ha MPOCTHIC
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATIBHBIM OKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECITUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
OIepUPOBAThH MOHATUSAMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX ypaBHCHI/Iﬁ JIA PCUICHUA
MMPAaKTUYCCKUX 3a1aq

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHUIO 3aJlayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkMK U rpaduku
OnepupoBaTb NOHATUSIMU: NEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOosbllee U

HalMEeHblIIee 3HaueHUs! QYHKIMM Ha MIPOMEXYTKE; UCIOIB30BATh MX JUIS
uccienoBaHus QyHKIMM, 33JaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxarb UX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUN 1 HEPABEHCTB

33

34

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh MX U PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TOHATUSIMH: HENpEepbIBHAS  (PYHKIUS, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (U3HUYECKHH  CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxonuTe  mNpoM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUN

4.3

Hcnonb30BaTh  MPOU3BOAHYIO JJIS  HUCCIEAOBaHUS  (YHKIMHM Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIECIOBAHUSA K
MOCTPOCHHIO TPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIIMATBLHO-DKOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

Koxa
1 Hucna u BIYUCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBbIE M JIECATHYHBIE ApOOM, MPOLIEHTHI,
OeCKOHEeuHble  MepHOoJuuecKue  apodu.  Apudmernyeckue  omnepauud  C
1.1 | palnMOHaJBbHBIMU YHCIIaMH, NPeoOpa3oBaHUs YMCIOBBIX BblpakeHHH. [IpumeHenue
npo0Oell U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 PassInYHbIX OTpacieit
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HppalMOHAIbHBIE  YHCHIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPaBUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneMm. CranmaptHas ¢Gopma 3amucl JIeHCTBUTEIBHOTO
1.3 yucna. Mcnonp3oBanue moaxonsimed GopMbl 3aucH JTeUCTBUTEIBHBIX YHUCEI ISt
pelIeHNs TPAKTUYECKUX 3a7a4 U IIPECTABICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOU cTeneHH. [leficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HAaTypaJbHOU CTENIEHU
15 CuHyC, KOCMHYC W TAaHIEHC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
’ IIpeoOpaszoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHOBHbIE
' TPUTOHOMETpHUYECKUE (POPMYITBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
HUHTEPBAJIOB
2.4  Pemenue 1enbix U ApOOHO-PALMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 = Pemenue TpUroHOMETPUUECKUX YPAaBHEHUM
57 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO MaTeMaTHUECKUX 3a/1ad U 3a]a4u
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHK1UU U Tpaduku
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 O6mactp ompeneneHUss M MHOXECTBO 3HavueHW Qynknuu. Hymm dyskmmm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuroHnomeTpruyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUYCCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas U TeoMeTpUuecKas Mporpeccu. beckoHeuHO yObIBaroas
4p | TEOMETpHYECKas MPOrPECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CI0XHBIX HpOLEHTOB. lcnosib30BaHME Mporpeccuu JUis
pellIeHns peabHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHuoxecTBO, omepanuu Haj MHoKecTBamH. Jluarpammer Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara Ui OIHUCAHUs pPEeabHBIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallioHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [IpeobpazoBaHue BhIpaXXeHUH, COAEPKAIUX TOTapUPMBI
59 [IpeoOpa3oBaHue BbIpaXeHH, COIEPKALIUX CTENIEHH C PallMOHATbHBIM
' MoKa3areyeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl ¥ COBOKYITHOCTH PaIlMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUN, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU M peabHON KU3HU
3 OyHKIUU U Tpaduku




Oynkius. [lepuoanueckue (yHxuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKLIUH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKIMHA. HanOosbliee W HawMeHbIIEE 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A1 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB (GyHKUMA Ui HUCCIENOBAaHUS  IPOLECCOB U

3.5 3aBHCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN JKU3HU

4 Havana maremaTnueckoro anaiamn3za

4.1 HenpepwiBable GyHKIIMU. MeToI HHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICT POU3BOAHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxnenrne HanOOobIIEro 1 HaMMEHbIEro 3Ha4eHus: (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3ajjavax, IS OIpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysnod WU
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reoMmeTpuueckuil 1 pu3nYecKuii CMbICI. Brrurcienne uHTerpaa mno

dbopmyne HetoTona — JleiiOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BATH METOA MaTEeMAaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEepUPOBATH MOHATHSAMH: MHOKECTBO, IMOIMHOXECTBO, ONEpaliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PeabHbIX MPOLECCOB U SIBJICHUI U NPU pEeLICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIIO, IIEJI0e YHCIIO,
CTETeHb C LIEIbIM MMOKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JCHCTBUTEIHHBIM
nmokasarenem, JorapudmM duciaa, CHHYC, KOCHHYC U  TaHTEHC
MIPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, PaIllMOHAIBHOE YHCIIO,
HppalMoOHAIBHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JACIIUTCIIb 1 HAMMCHBIICC
oOmiee KkpaTHOE, aNropuT™M EBKiIHIA MPpU peleHry 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMH ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIUMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, mpeoOpa3oBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHEC OICPpHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEUHO
yObIBaroIiasi  reoMeTpUYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'yMEHT KOMILIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOM3BOIUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIbH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUCCKHX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
GyHKIIMM Ha MPOMEXYTKE, HepepbIiBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, T€OMETPUUECKUI U
¢bu3nyecKkuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeIEHHbIN
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduKy
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTapHbIX (DYHKIHH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIEIOBaHUS (YHKINH,
HaXoAUTh HauMOOJbIIME W HAMMEHBIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHKUEM amlapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISl HAXOXKACHUS HAWIy4IIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOAUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb MNPHUMECPbI MATEMATHYCCKOI'0O MOACIIMPOBAHUSA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUH, JUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKIUH, BBINOIHATH NMPE0oOpa3OBaHUS
rpaduKoB PYHKINH, HCIIOIB30BATH TPAPHUKH TSI U3YYEHUS TPOIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBIe CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI II0 YCJIOBHUIO 33JayH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTarT

YMeHne onepupoBaTh MOHITHAMU: CpeiHee apumeTHIeckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUsl, CTAaHJapPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBONCTBA pEAIbHBIX MPOIECCOB U SIBJICHUI; TPEJCTABIIATh
uH(pOpMALIMI0O C TIOMOIIbIO Ta0NHMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAOB U 3JI€KTpOHHBIX CpGI[CTB; rpaq)nqecxn HCCICA0BATH COBMCCTHBIC
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIyuallHOW  BEJIMYMHBI, (QYHKIUH paclpelesieHuss | IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3ajad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bIl BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE TNPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHUCII0O COYCTAHW, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YTOJ, CKpEIIMBAaIOLIMecs NpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HpPSIMOM M IJIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCII0JIb30BATh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU MMPAKTUYCCKUC 3a1a9UN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb GUTYphl, 00bEM (GUTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa m IMOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmanb
MOBEPXHOCTU THPAMUIBI, MPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIpPA,




KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CECUEHUS KOHYCa M LWIMHJIPA,
NapaJuleJIbHbIE OCH WJIM OCHOBAHHUIO, CEYEHHME 1Iapa, IUIOCKOCT,
Kacaromascsi cgepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYCHHUsI, B TOM YHCJIE C IIOMOIIBIO MIEKTPOHHBIX CPENICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynMpOBaTh ONpPEAEICHUs U3ydaeMbIX (UIyp, BBIIIBUIaTh THIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
ONpoBepraTb MX; yMEHHE IPOBOAMUTH Kiaccupukanuo ¢uryp mno
Pa3IMYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh IOHSATHSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUUCCKUE OTHOIICHHSI
TIPH PEIICHAUH 33/1a4; HAaXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
oAb, 00BEM) MPU PElIeHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
U3 peabHOW JXWU3HW; YMEHWE BBIYUCIATH T'€OMETPHUYECKUE BEITHYUHBI
(nmuHA, yTOJ, MIOoWAaAb, O00BEM, IJIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCeHHBIE (POPMYJIBI U METOJBI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaas chepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApaJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad APYTux y4deOHbIX

npeamMecToOB
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YMeHue BuIOMpaTh TMOAXOANIMN METOA Ui peUIeHUs 3a7auu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHUH; YMEHHE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia U BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. JeHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamMu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsbl IMHEHHBIX ypaBHEHMI. ONpeaeauTelb MaTPUIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanu3a; 10 kiacc. yriyoneHHoe
obyuyenue Mep3msak A.I'., Homuporckuii [[.A., [Tonskos B.M.; nmox pexaknueii [Togoasckoro
B.E. O6miecTBO ¢ orpaHnueHHOMN OTBETCTBEHHOCThIO M3naTenbckuii ientp «BEHTAHA-
I'PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenne»

» Marematuka. AnreOpa v Hayalla MaTeMaTUYeCKOro ananusa; 11 kimacc. yrayOneHHoe
obOyuenue Mepansak A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox pexaxuueit [logonsckoro
B.E. O6miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTRIO M3naTenbckuii ientp «BEHTAHA-

I'PA®»; AxunonepHoe oo6miectBo «M3narensctBo «lIpocBemenue»
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