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INOSICHUTEJBHAS 3AIINCKA

VYuebHblil Kypc «Anredpa u Hayajla MaTeMaTHUECKOro aHAJIN3ay SBIIAETCS OJHUM U3 HauboJee
3HaYMMBIX B IPOrpaMMe CpeaHero oOmero oOpa3oBaHMs, IMOCKOJIbKY, C OIHOH CTOPOHBI, OH
o0ecrieuynBaeT MHCTPYMEHTaJbHYIO 0a3y A M3Y4YEHUs BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C
JPYroii CTOPOHBI, (hOPMUPYET JOTHUECKOE U aOCTPAKTHOE MBIIUIICHHE OOY4YalOMIMXCsl HAa YPOBHE,
HEOO0XOUMOM [yl OCBOEHUS MH(GOPMATUKH, OOLIECTBO3HAHMS, UCTOPHUM, CIOBECHOCTH M JIPYTHX
JUCLUHUIUIMH. B pamMkax TaHHOTO y4eOHOTro Kypca 00yJarolecs OBIaeBal0T yHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpas GOpMYIMPYET CBOU JIOCTHKEHUS B MaTeMaTHUECKON (opMme.

Y4eOHbIii Kypc anreOpbl W Hadal MaTeMaTHYeCKOTO aHajih3a 3aKiIagblBaeT OCHOBY JUIS
YCIIEIIHOTO OBJaJEHUs 3aKOHAMU (DU3MKH, XMUMHUH, OMOJIOTMM, MOHUMAaHHUsSI OCHOBHBIX TEHICHLUMN
pPa3BUTHUSI SKOHOMHMKM U OOILIECTBEHHOW >KU3HHU, IMO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOIMSIX, YBEPEHHO HCIOJb30BATh MX Ui JlaJbHEHIIEro
o0pa3oBaHMUs U B IMOBCEIHEBHOM *U3HU. B TO e Bpems oBiajeHHE aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKLMSIMHU aireOpsl M MaTeMaTHYeCKOro aHaliu3a pa3BUBACT YMEHHME HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTb, JOKA3bIBaTh YTBEPXKJIEHUS C IMOMOIIbI0 MHAYKLIHUU U
paccyxaaTb JEIyKTHBHO, HCIIOJIb30BaTh OOOOIIEHHME M KOHKPETHU3aluio, abCcTparupoBaHUE U
aHaJIoTHIo0, GOpMHUpPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone wu3yueHuss yueOHOro kypca «Anredpa M Hadajga MaTeMaTHYECKOTO aHaIU3a»
oOyuaroluecs Moay4aroT HOBBIHM ONBIT pelIeHNs IPUKIIaJHBIX 3a/1a4, CAMOCTOSITEIbHOTO IIOCTPOEHUS
MaTeMaTHYeCKUX MOJieieil pealbHbIX CUTYyalluil, THTEPIPETALUH OJYyYSHHBIX peIlIeHUH, 3HaKOMSTCS
C IIpUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOLIMMUCS
MaTeMaTHYECKUMH OTKPBITUSAMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00najaer 3HAUUTENbHBIM BOCIMTATENbHBIM IOTEHIIMAJIOM, KOTOPBIN
peanu3yercsi Kak uyepe3 y4yeOHBIH Marepuain, CcHocoOCTBYOIMH (HOpPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUS, TaK U 4Yepe3 CHelUUPUKY ydeOHOU NeATeNbHOCTH, TpeOyrolel NpoaoKUTENbHON
KOHIIGHTPAaLlMN BHUMaHUs, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBIN
pe3yibTar.

B ocHoBe Meronuku oOydeHus anredbpe M HadajgaM MaTeMaTHYeCKOro aHajlu3a JIeKUT
JeSITeTLHOCTHBIN MPUHIUT 00YYEHUSI.

B crpykType yueOHOro kypca «AisreOpa M Hayaja MaTeMaTHYECKOTO aHAIM3a» BbIJIEJIEHBI
CJIeIyIOIINE COiepKATebHO-METOINYECKUE TUHUN: «Hurcaa 1 BEIYUCICHUsD, «DYHKIUU U rpadukmy,
«YpaBHEHUs M HepaBeHCTBay», «Havana maremaruyeckoro aHanuzay», «MHOXKeCTBa U JIoruka». Bee
OCHOBHBIE CO/IepKATEIbHO-METOIMYECKUE JIMHUN N3YYaIOTCs Ha MIPOTSHYKEHUU ABYX JIET 00y4eHus Ha
YpOBHE cpeaHero oOmiero oOpa30BaHUs, €CTECTBEHHO JOMONHSS Jpyr JApyra M IOCTEHEHHO
HACHINAsACh HOBBIMH TEeMaMW W pasnenamu. JlaHHBI y4eOHBI Kypc SBISETCS WHTETPATUBHBIM,
MOCKOJIBKY OOBEeMHAET B cebe cojepikaHhe HECKOJIbKMX MAaTeMaTHYEeCKUX AMCLUUIUINH, TAKHX Kak
anredpa, TPUTOHOMETPHUS, MaTeMaTHUYECKUI aHau3, TeOpUs MHOXKECTB, MaTeMaTHUecKasl JIOTUKa U
npyrue. Ilo mepe Toro kak oOydaromiyecs OBJIAZEBalOT Bc€ Oosee MIMPOKMM MaTeMaTUYeCKUM
anmapaTtoM, y HHX IOCI€A0BaTelbHO (OPMUPYETCSs U COBEPIICHCTBYETCS yMEHHE CTPOUTh
MaTeMaTHYECKyI0 MOJIeNIb PEAJbHOM CHUTyallld, MPUMEHSATh 3HAHUS, NMOJyYEeHHBIE NMPH H3Yy4YEeHHUH
yueOHOro Kypca, JUIsl pelIeHHs] CaMOCTOSTENbHO CPOPMYIMPOBAHHOM MaTeMaTHYeCKOW 3a/iadd, a
3aTeM MHTEPIIPETHPOBATh CBOIl OTBET.

CopnepxaTenpHO-MeTOANYeCKas JUHUSA «Yucla ¥ BBIYUCICHHS» 3aBepliaeT (opMupoBaHue
HaBBIKOB MCIIOJIb30BaHMs JECHCTBUTEIbHBIX UYHCEN, KOTOpOe OBLJIO HAYaTO Ha YPOBHE OCHOBHOI'O
obmiero obpaszoBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0CO00€ BHUMAaHUE YACTSETCS
(OPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUH, BKJIIOYAIOIIMX B C€0sl HCIOIb30BaHUE



pa3NIUYHBIX (HOPM 3aMMCH YHCIIA, yMEHHE JIeIaTh IPUKUIKY, BBITOTHATH MPUOIMKEHHBIC BBIYUCICHUS,
OLICHUBATh YHUCJIOBbIE BBIPAKEHUS, pPabOTaTh € MaTEeMaTHMYECKUMU KOHCTaHTaMH. 3HAKOMBbIE
06y‘-IaIOH_[I/IMCSI MHOXKCCTBAa HATYpaJbHbIX, HLCJIbIX, PAlUOHAJIIBHBIX U HCﬁCTBHTGHBHbIX quceil
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMIUIEKCHBIX YuCell. B KaKIOM K3 3TUX MHOXKECTB PaccMaTpPUBAIOTCS
CBOWCTBEHHBIE €My crienn(pUIecKre 3aa4H U ONepaliu: AeJICHUE HALENI0, OTIEPUPOBAHNE OCTATKAMHU
HAa MHOXKECTBE II€JIbIX 4YHCeN, OCOoOble CBOWMCTBA pAaIMOHAJIBHBIX M HPPALMOHAIBHBIX YHUCEIl,
apu(MeTHYECKUE ONepaIiy, a TaKKe HM3BJICUCHHE KOPHS HATypalbHOH CTENEHH HAa MHOXKECTBE
KOMIUIEKCHBIX uyuceln. brarogaps mocienoBaTtebHOMY PaCIIMPEHUIO KPYyra HCIOIb3YEMbIX YUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX HpPUMEHEHHs I PEUICHUs PAa3JIMYHBIX 3a7ad (OpMHpYeETCs
MPEJICTAaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKd U €€ POJU B MOCTPOCHUH MOJIENel pealbHOro
MHpa, IMUPOKO UCTIOIB3YIOTCS 0000IEHIE U KOHKPETH3AIHS.

Jlunus «YpaBHEHHs 1 HEPABEHCTBA» PEAM3yeTcsl Ha MPOTSKEHUH BCEro 00y4eHHs Ha YpOBHE
cpeaHero oouiero 0opa3oBaHus, MOCKOJIBKY B KaXA0M paszene [IporpaMmsl mpeycCMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3amady. B pesynbrare oOydaromuecs OBIQJACBAIOT pPA3JIUYHBIMU METOAAMHU
peicHusd palrOHAJIbHBIX, HppanuoOHaJIbHBIX, I10Ka3aTCIbHBIX, JIOI‘apI/I(bMI/I‘IeCKI/IX u
TPUTOHOMETPUYECKHUX YPaBHEHHI, HEPABEHCTB U CHCTEM, a TaKXKe 3a/a4, COAEPKAIIUX MMapaMeTpPHI.
[TonydeHHbIE yMEHHUS IIMPOKO HCIOJIB3YIOTCA TPH HUCCIEAOBAaHUM (YHKIHHA C TIOMOUIBIO
MPOU3BOJHOM, MpPH pELICHUH NPUKIATHBIX 3a7ad M 3aJad Ha HAXO0XJACHHWE HauOOJBIIUX U
HAaUMEHBIIUX 3HaueHuN ¢(yHkuuu. [laHHas coxep)karenbHas JMHHUS BKIIOYAaeT B ceOs Takxke
dbopMupOBaHHE YMEHHI BBIMOIHATH pacué€Tel 1Mo (opMmynaM, MpeoOpa3oBaHUs PAUOHAIBHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TAKKE BBIPAXKECHUM, COAECPKALIUX CTEIICHU
u Jsorapudmel. bmaromapst u3yueHuio anredpandyeckoro marepualia MPOUCXOTUT JajbHeiliiee
pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBILIUIEHUS O0ydaromuxcs, (OpMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PACCyKIEHUM, pabOThl ¢ CUMBOJIBHBIMU (POpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEH
¥ 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa mpeaiaraet 3G QeKTHBHBIE HHCTPYMEHTHI
JUISL peUIeHHUs] MPAaKTHUYEeCKUX W €CTECTBEHHO-HAyUHBIX 3a/ay, HarjsgHO JEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK A3bIKa HAYKH.

CopnepxxatenbHo-MeToanyeckass JUHUA «DyHKIMM U TpaduKU» TECHO NeperuieTaercs c
JIPYTUMH JIMHUSAMH Y9e0HOTO Kypca, TOCKOJIBKY B KaKOM-TO CMBICTIE 33JaéT MOCIEI0BATEIbHOCTD
u3ydyeHuss  marepuana.  V3ydyeHue  CTENEHHOHM,  IOKa3aTeJbHOW,  JIorapugMuyeckod U
TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOMCTB M rpaUKOB, MCIOIb30BaHUE (YHKIUI 1Ji pEeIIeHUs
3aja4 U3 APYruX y4eOHBIX NMPEIMETOB M PEaIbHOM >KU3HM TECHO CBS3aHO KaK C MaTeMaTHYECKUM
aHaJIN30M, TaK U C PpCHICHUCM ypaBHeHI/Iﬁ U HCPABCHCTB. HpI/I 3TOM OO0JIbIIIOE BHUMaHHE YACTIACTCA
(OpMHPOBAHNIO YMEHHUS BbIpaXaTh (OpMyJaMHM 3aBUCUMOCTH MEXJY pPa3IMYHBIMU BEIWYMHAMH,
UCCJIEIOBATh MOJy4YeHHbIE QYHKLNHU, CTPOUTH UX rpaduxu. Marepuan 3Toi coaepKaTeaIbHON JIMHUU
HalleJIeH Ha pa3BUTHE YMEHUM M HaBBIKOB, MO3BOJISIIOIIUMX BBIPAXaTh 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU B pa3iW4yHON (opme: aHaIUTHYECKOW, rpaduueckoil u cioBecHoM. Ero msydenue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTM K 0000OLIeHHI0 U
KOHKPETHU3AIIH, UCTIOJIb30BAaHIIO aHAIOTHH.

ConepxatenpHast nuHHMA «Havana MmaTeMaTH4ecKOro aHaln3a» MO3BOJSET CYLIECTBEHHO
paCinpUThb KPYT KaK MaTEMAaTHICCKUX, TaK U ITPUKIIAIHBIX 3a1a4, JOCTYITHBIX O6y‘IaIOIIII/IMC${, TaK KakK
y HUX TOSIBJISIETCS] BO3MOXKHOCTb CTPOMUTD I'paMKH CIOXKHBIX (DYHKIIHI, ONIpeaessaTh UX HauOobIIne
N HaAWMCHBIINE 3HAYCHUs, BBIYUCIIATH ILJIOIIAaaU (1)I/Il"yp A OOBLEMEI TCJI, HAXOAUTHb CKOPOCTH H
yCKOpeHus nporueccoB. JlaHHas cojiepKaTeabHast JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOCHHUS
MAaTEMATUUYCCKUX MO)IGJ'ICfI PCAIBHBIX CHTyaHHﬁ, MO3BOJIACT HAaXOAWTh HaAWJIydlleC PCIICHHUEC B
OPUKIAJHBIX, B TOM YHCIE COLMAIbHO-?KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTUYeCKOT0 aHallhu3a CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO, (OPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHHUI pacrio3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKU
B HayKe, TEXHUKE U UCcKyccTBe. OOyJaromuecs y3HAIOT O BBIIAIONIMXCS Pe3yNIbTaTax, MOJyYeHHBIX B
XO0JIe pa3BUTHsI MaTEMaTHKU KaK HayKH, U 00 UX aBTOpax.

CogepxatenbHO-MeTOANYECKasl TUHUS «MHOXECTBA U JIOTHKA» BKJIIOYAET B C€OSl JIEMEHTHI
TCOpHUU MHOXKCCTB U MaTEeMaTHUYECKOM JIOTHKH. TeOpeTI/IKO—MHO)KCCTBCHHLIC MNpCACTaBJICHUA
NPOHM3BIBAIOT BECh KYpC IIKOJIBHOM MaTeMaTHKH W IpeJlararoT HanOojiee YHUBEPCANbHBIN S3bIK,
OOBEAMHSIONMIA BCE pasfenbl MaTeMaTUKd U €€ NPUIOKEHUH, OHU CBS3BIBAIOT pPa3HbIC



MAaTCMAaTUYCCKUC JUCHUIUIMHBI W HUX MHNPUWIOKCHHUA B CIUHOC IICJIOC. HOBTOMY Ba*XHO JOaTb
BO3MOXKHOCTh ~ OOy4aromeMycst IOHHMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK  COBPEMEHHOMN
MAaTCMAaTUKNU U HCIIOJIB30BATh €ro JIA BBIPAKCHHA CBOUX MBICIIE. I[pyTI/IM Ba’XHBIM IMPU3HAKOM
MaTEeMaTUKHU KaK HayKH CJICAYET IMPU3HATh CBONCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHUH M CIICIOBaHUE
OIpeIeAEHHBIM TIPaBHJIaM ITOCTPOCHUS JI0KAa3aTeILCTB. 3HAKOMCTBO C 3JICMEHTaMHU MaTeMaTHYECKON
JOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS O0YYarolIMXCsl, TIO3BOJSIET UM CTPOHUTH
CBOHU PACCYX/ICHHUS HA OCHOBE JIOTHUECKUX MPABUI, (GOPMUPYET HABBIKM KPUTHYECKOT'O MBIIIICHHS.

B yuebHOM Kypce «Anredpa M Hadana MaTEeMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT OCHOBBI
MAaTeMaTUYCCKOro MOJCINPOBAHMA, KOTOPLIC IIPU3BAHbI CHOCO6CTBOB3,TB (1)OpMI/Ip0BaHI/IIO HAaBBIKOB
IOCTPOCHHSI MOJIENIC pealbHBIX CUTYalui, MCCIICAOBAHUS ATUX MOJENE C IOMOINBIO amlmapara
anreOpbl 1 MaTEeMaTHYECKOTO aHajIM3a, MHTEPIPETAMH TOJTYYEeHHBIX pe3yabTaToB. Takue 3amaHus
BIUICTEHBI B KQX/BII U3 Pa3esioB MPOrpaMMBI, TOCKOJIBKY BECh MaTepral yd4eOHOTro Kypca IIHUpPOKO
HCIOJIB3YCTCA I PCHICHHA NPUKIAAHBIX 3a/ady. HpI/I peICHUN PCAIbHBIX IMPAKTUYCCKUX 3aJay
oOydJaromyecsi  pa3BUBAIOT  HAONIOJATENBHOCTh,  YMEHHE  HAXOJAWTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HUCIOJB30BATh AHAIOTHIO, 0000maTh W KOHKPETU3MPOBATH IPOOIIEMY.
JlesaTenbHOCTh 10 POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX 33/1a4 OpraHU3yeTcs B Ipolecce
U3y4YCHUS BCEX TEM y4eOHOro Kypca «AJredpa u Hayajaa MaTeMaTH4eCKOro aHaIn3ay.

Ha n3yuyenune yaeOHOro Kypca «Anredpa U Hayasa MaTeMaTH4eCKOr0 aHaJIh3a» OTBOAUTCS 272
yaca: B 10 kitacce — 136 uacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Yuciia ¥ BbIYHMCICHHSA

Panyonanenple yncina. OOBIKHOBEHHbIE U JAECATHYHBIE IpOOM, MPOLEHTHI, OECKOHEYHBIE
nepuonuieckue aApobu. I[Ipumenenue npoOeil W MPOIEHTOB JJs PEHICHUS NMPUKIAIHBIX 33734 M3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JeiictButenpHbple 4yucna. PanuoHanbHble M UppalMOHANbHBIE 4YHcia. ApupMeTHdYecKue
ornepauuu ¢ JEHCTBUTEIBHBIMU 4YHCIaMU. MoIylb JNEHCTBUTENBHOIO YHCIA U €ro CBOMCTBA.
[TpuOnm>xE€HHBIE BHIYMCIIEHUS, IPAaBUjIa OKPYIJICHUS, TPUKUIKA U OL[EHKA pe3yJbTaTa BEIUMCICHUH.

Crenenp ¢ nenbiM mnokasateneM. bunom HbroTona. Mcnonb3oBanue mnoaxoasmied (popmel
3anyucy JEHCTBUTENBHBIX YHUCEN ISl pEIICHUs MPAKTUYECKUX 33]1a4 U MIPEJICTaBICHUS JaHHbBIX.

Apudmerndeckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTRA.

CreneHb ¢ palMOHAIBbHBIM TIOKa3aTeleM U €€ CBOICTBa, CTENEHb C JAEHCTBUTEIbHBIM
IIOKAa3aTeNEM.

Jlorapudm yucna. CpoiicTBa orapudma. JlecsiTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCUHYC U
apKTaHT€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHble MpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YypaBHEHUS U YpaBHEHHUS-CIEACTBUsL. HepaBeHCTBO, pellieHe HEpaBEHCTBaA.

OcHOBHBIE METOJbl PEIICHUS LEIbIX M JIPOOHO-pallOHATIbHBIX YPABHEHHM M HEPaBEHCTB.
MHorouneHsl 0T OJHOW NepeMeHHOU. JleneHrne MHOroudjgeHa Ha MHOTOWIEH C OCTaTkoM. Teopema
be3y. MHorowiensl ¢ nensiMu koagdunuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YHUCIOBBIX BBIPAKEHUH, COICPIKAILIMX CTENIEHH U KOPHH.

UppanmonansHblie ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAlMOHATbHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHH, colepKaliiX Jorapudmel.

Jlorapugmuueckue ypaBHeHHs. OCHOBHbBIE METO/IbI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI.

OcHoBHble  TpuroHomerpuueckue ¢Gopmynsl. IlpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemienne cucremM JMHEWHBIX YpaBHEHUW. Marpuiia CHUCTEMbl JIMHEHHBIX YpPaBHEHHIA.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUUYECKUI CMBICI M CBOICTBA, BBIUMCIIEHUE €T0 3HAUEHUS,
IIPUMEHEHUE ONPEIEINUTENs AJI PEIICHNUs CUCTEMBI JIMHEWHBIX YpaBHEHHU. PeleHue nmpuKiIagHbIx



3a/1a4 C IOMOILBIO CUCTEMBI IMHEHHBIX YpaBHEHUH. VccenoBanne NOCTpOEHHON MOEIIN C ITIOMOILBIO
MAaTpHIL ¥ ONPEICTUTEIICH.

IlocTpoeHne MaTeMaTU4YECKUX MOJEIEH pEalbHOM CHUTyallud C IIOMOIIBIO YPaBHEHUH U
HEepaBeHCTB. [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aJa4 U 3aJa4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

DyHKIUM U TpapuKu

OyHKIuSs, criocooOs! 3ananus GyHkuuu. Bzanmuo obparubie Gpynkun. Kommosumus GyHKIuii.
I'padux dynkmmm. DnemeHTapHbIe TPeoOpa3zoBaHus rpaduKoB PyHKITUH.

OO6nactp ompeneneHUss W MHOXeCTBO 3HaueHUil (ynkumu. Hymu ¢yskmum. [Tpomexytku
3HAKONOCTOSAHCTBA. Y&THble M HeuérHble ¢GyHKkuMU. llepmogmueckue @ynkuuu. IlpomexyTtku
MOHOTOHHOCTH (yHKIMH. Makcumymbl U MHHUMYMBI (yHKiuu. HaumOonbpinee u HauMeHbIee
3Ha4YeHUs PYHKLUU HAa IPOMEKYTKE.

Jlunelinasi, KBagpaTH4Hasi W ApoOHO-THHEWHHas (QyHKIUH. DJIEeMEHTapHOE HCCIEeIOBaHUE U
HOCTPOCHUE UX I'PaPHKOB.

Crenennast GyHKIHUS ¢ HATypaJIbHBIM U LIEJIBIM MoKa3aresneM. E€ cBoiicTBa u rpaguk. CoiicTBa
U rpaduk KOpHA n-0i cTeneHu Kak GyHKLIHUN OOpaTHOM CTENEHU ¢ HaTypaJlbHbIM IIOKA3aTeIeM.

[TokazarenpHas u norapudmuyeckas (GyHKIHH, UX cBoiicTBa M rpaduku. Mcmomb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTpuyeckasi OKpyKHOCTb, ONPEAEIECHUE TPUTOHOMETPUUECKUX (PYHKIIHUHA YUCIOBOIO
apryMeHra.

@yHKIMOHAIbHBIE 3aBUCMMOCTU B pealIbHBIX Ipoleccax U siBieHuAX. ['paduku peanbHbIX
3aBHCHUMOCTEM.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJjaHMs IOcCenoBaTeabHOCTEH. MeTton MaTeMaTH4ecKoi
WHIAYKIUA. MOHOTOHHBIE M OrPaHUYEHHBIE IIOCIIENIO0BATEIbHOCTH. [ICTOpUS BO3HUMKHOBEHHS
MaTeMaTHYeCKOro aHaJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckast 1 reomeTpuyeckas nporpeccuu. beckoneuHo yObIBaromiasi reoMeTpruuecKast
nporpeccusi. Cymma OeckoHEYHO yObIBarolell reomerpuyeckoi mporpeccud. JIMHEHHBIH U
AKCIIOHEHIHAIIBHBIN pocT. Hneno e. @opmMyria ClI0KHBIX IPOLEHTOB. McIionb30BaHne NPOrpecCHy AJIs
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa.

HenpepeiBHble QpyHKIMM U uX cBoiicTBa. Touku paspeiBa. ACUMOTOTHI IpaduKoB (QYHKIUH.
CpoiicTBa (DyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB Ui PELICHHUsS HEPABEHCTB.
[IprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOpas mpousBoaHble (yHKUMU. OnpeneneHue, reoOMETpUUYECKUN U (pU3HUECKUit
CMBICI POM3BOAHOM. YpaBHEHUE KacaTelbHOM K rpapuKy QpyHKIMH.

[TpousBosHble 3mmeMeHTapHbIX (QyHKIMA. [Ipon3BonHAas CyMMBbI, IPOM3BEAEHUS, YaCTHOTO U
KOMIO3UINH QYHKINH.

MmuoxecTBa H JIOTHKA

MHOkeCcTBO, OIEpaly HajJ MHOXECTBaMM M HX cBoWcTBa. [uarpammbl Oitnepa—BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO alapara JAJis OIMCaHUs PeabHbIX IIPOLIECCOB U SBJICHU,
IIPU PEIIeHNH 3a]a4 U3 IPYTUX y4eOHBIX MMPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYecKOro OOBEKTa, CIEJCTBHE, JOKAa3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHHS.

11 KJIIACC

Yucjia v BLIYMCIEHUS

Harypanbnble u nensie uncna. [[puMeHeHne mpu3HaKoB JEIUMOCTH IIENIbIX YUCEIN, HAUOOIBIITHIMA
obmuii nenmutens (mamee — HOJl) u Hammenbmee obmee kpatHoe (mainee — HOK), ocrarkoB mo
MOJyJII0, aropyuT™Ma EBKINAA /Ui pelieHus 3a1a4 B IEIbIX YUCIIax.

KowmrmiekcHbie uncina. Anrebpandeckas U TPUTOHOMETPUIECKast (POPMBI 3aITUCH KOMITJIEKCHOTO
yrcna. ApudMeTndeckue oneparyy ¢ KOMITIEKCHBIMH YuciaMu. M300paxkeHrne KOMIUIEKCHBIX YHCEeT
Ha KoopauHaTHOW miockoctH. dopmyna MyaBpa. KopHu n-oil CTENeHM M3 KOMIUIEKCHOTO YHCIA.
[TprMeHeHne KOMIUIEKCHBIX YUCEIN JUISl PeIIeHUs (PU3MUECKUX H TEOMETPHUUSCKUX 3a7ad.

YpaBHeHUs] 1 HEPABEHCTBA



CucremMa UM COBOKYIHOCTb YPaBHEHHUH M HEpPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIeNCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHUU C TIOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYXHOCTH. Pelrenne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/bI PELIEHUS CUCTEM U COBOKYIHOCTEH pallMOHaJIbHBIX, UPPALUOHAIbHBIX,
HOKa3aTeIbHbIX U JIOrapu(PMUYECKUX YPaBHEHHH.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHnEe ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a1a4 U 3aJa4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peasibHOW )KU3HH, HHTEPIIPETALUS MTOITYUYEHHBIX Pe3yJIbTaToB.

DOyHKIUM U rpadpuku

I'padux xommosunmu ¢yaknmii. ['eomerpuueckue 0o0pa3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOpPJAMHATHOH INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

['paduueckue MeToAbl pelieHUs] ypaBHEHUH M HepaBeHCTB. [ 'paduueckue mMeTonbl perieHus
3a/1a4 C IapaMeTPaMH.

Hcnonb3oBanue rpagukoB GyHKUMN Ui UCCIIET0BaHMSI IPOLIECCOB U 3aBUCUMOCTEN, KOTOpbIE
BO3HUKAIOT MNP PELICHUHU 3a]1a4 U3 IPYIUX yUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[IpumeHeHre NPOM3BOAHOM K MCCIEAOBaHUIO (YHKUMNH HAa MOHOTOHHOCTb M IKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTpephIBHOM (QyHKIIMM Ha OTpe3Ke.

IIpuMeHeHre MPOU3BOAHON JUI HAXOKICHUS HAWIy4dlIero PEelIeHHs B IPUKIAJAHBIX 3a1adax,
JUIs OTIpEJIeNIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro (HopMyI1oi niau rpaukoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. I[lepBooOpa3HbIe 3JIEMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoX1eHUS IEPBOOOPA3HBIX.

WHuTterpan. I'eomeTprdeckuil CMbICI MHTErpaia. BeluucieHne onpenenéHHOro MHTerpaiga 1o
dopmyne Herorona-Jleitbnuia.

[IpumeHeHne wuHTErpaga Uil HaxOXACHMs IUlomaled IUIOCKUX ¢Guryp u o0bEMOB
T€OMETPUYECKUX TeJl.

[Tpumepsl pemenuil nuddepeHIManbHbIX ypaBHEHUN. Marematnyeckoe MOJAEIUPOBAHKE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHINaTbHBIX YPaBHEHUH.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIVIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTH TPAXkKIaHCKON MO3UIIUN 00YUaIOLIErocsl Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHUHCKOro OOIECTBa, MPEACTaBIEHHE O MaTeMaTHMYECKHMX OCHOBaX (YHKIMOHHPOBAHUS
Pa3INYHBbIX CTPYKTYp, SBJICHUH, MPOLEAYP TPakIaHCKOIro od1iecTBa (BBIOOPHI, OMPOCHI U APYroe),
YMEHHUE B3aWMOJICHICTBOBATh C COLMAIBHBIMU WHCTUTYTaMH B COOTBETCTBHU C HUX (QYHKUIUSIMHU U
Ha3HA4YCHHEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUHCKON Tpa)KTaHCKOW HIESHTUYHOCTH, YBaXEHHS K MPOILUIOMY U
HACTOSIIEMY POCCHUMCKOM MAaTE€MAaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHUKEHUSM POCCHHUCKHUX
MAaTeMaTUKOB M POCCUMCKON MATEMAaTUYECKOM IIKOJIbI, UCIIOIb30BAHUE ATUX JOCTHKEHUU B JAPYTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMsI, STUYECKOTO TOBEACHUS, CBA3aHHOIO C TPAKTUYECKUM IIPUMEHEHUEM TOCTUKEHUN HAYKHU U
JeSITebHOCTBIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIAJZ[a B TOCTPOCHHUE YCTOWYMBOTO OyIyIIero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :



ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIIOYas 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/ay, pELIeHUH, pacCyXIeHUll, BOCHPUHMYUBOCTh K MAaTeMaTHYECKUM acCleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh MAaTEeMAaTUUYEeCKHUE 3HAHUS B MHTEpEcax 37A0POBOTO M
Oe3omacHOro o6pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE,
cOaraHCUPOBAaHHBIN PEKUM 3aHATHH W OTABIXA, peryiisipHas (u3nyecKas akKTUBHOCTH), (hu3ndecKoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN JAESATENBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAHHE LIEHHOCTU TPYAOJIOOHUS, MHTEpeC K pazIu4HbIM cdepam
npoeCCHOHATIBHON JIEATEIbHOCTH, CBA3aHHBIM C MaTEMaTHKOW M €€ NPUIOKEHUSMH, yMEHUE
coBeplIaTh OCO3HAHHBIN BbIOOp Oyayliel mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHbBIE
IUTaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTE€MaTHYecKOMYy OOpa30BaHMIO M CaMOOOpA30BaHMIO Ha
MPOTSHDKEHUHM BCEM JKM3HM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PELICHUU NPAKTUYECKUX 3a]ad
MaTeMaTUYECKOI HAIpaBIEHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KYJIbTYpbl, IOHMMAaHHUE BIMSIHHUS  COLMAJIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHON Cpeibl, 0CO3HAHHE TT00aIbLHOr0
XapakTepa SKOJIOTUYECKUX MPOOJeM, OpHEHTAlMs Ha MPUMEHEHHE MATeMaTHYeCKUX 3HAHWH s
peleHus 3a7a4 B 00JIaCTH OKPY>Kalollel cpe/ibl, JIaHUPOBAHUE MOCTYIKOB U OIEHKU MX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEN CPELBI;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ OOIIECTBEHHON MPAKTHKH, TOHMMaHHWE MaTeMaTUYeCKON HayKH Kak cdepbl 4eIoBeUecKOi
JIESITEJIbBHOCTH, ATANoOB €€ Pa3BUTHUSL M 3HAYUMOCTHU JJISl Pa3BUTUSI LUBUIM3ALUH, OBJIAJICHUE S3BIKOM
MaT€MaTUKd W MaTEMaTUYECKOM KyJIbTYpOHl KaK CpeICTBOM IIO3HAHUS MHUpPa, TOTOBHOCTH
OCYIIECTBIISATh IPOEKTHYIO U HCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHINBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS

ba3oBble Jlornyeckue AeicTBHA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, MOHITUH,
OTHOIIEHUH MEXAy TMOHATUAMH, (OPMYIUpOBaTh OIpEJeNeHUs] MOHITHUN, YCTAHABIMBATh
CYILIECTBEHHBIH MPHU3HAK KiIaccU(UKAIMK, OCHOBaHMS A OOOOILIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OopMynHpoBaTh U NpeoOpa3oBbIBaTh CYKIACHHUS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTUBOpeuYHs B (axTax,
JTAHHBIX, HAOIOJICHUSX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUH [Tl BHISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKII0YeHNUH, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENIBHO J0KA3aTebCTBA MAaTEMATUUYECKUX YTBEP)KIAEHUH (IIpsIMBIE U OT
MPOTUBHOTO0), BBICTPaUBaTh apryMeHTalMIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BbIOMpaTh croco0 pemieHus: yueOHOHM 3ajqaud (CpaBHMBAaTh HECKOJBKO BapUaHTOB PEIICHMUS,
BBIOMpATh HanOOJIee MOAXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBarebckme aeicTBUA:

UCIOJIb30BaTh BONPOCHI KAaK HCCIIEA0BATEIbCKUI WHCTPYMEHT MO3HaHUSA, (HOpMyIHUpOBaTh
BONPOCH, (UKCHUPYIOLME MPOTHUBOpEYHEe, MpodieMy, yCTaHaBIMBaTh KMCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

IIPOBOAMTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, UCCIIEJOBAHKE 10 YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SABICHUS, MPOLECcCca, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTAMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSITENILHO (POpMyIHpOBaTh OOOOIICHHS W BBIBOABI 1O PE3yJlbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, MCCIICIOBAHUS, OIICHWBATh JOCTOBEPHOCTH IOJNYYCHHBIX PE3yJIbTaTOB, BBIBOJOB M
0000I1IEHHI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOIECCA, a TAKXKE BBIIBUTATH MPEAIIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmaunmeii:

BBISBJIATh JEUIUTHl HHPOpPMAIIMK, JaHHBIX, HEOOXOMMMBIX HJIsi OTBETa HA BOIPOC W IS
pCeIICHHS 3a]1a9H;

BEIOMpaTh ~ MHOOPMANMIO W3  UCTOYHUKOB  PA3NUYHBIX  THUIOB,  aHAIM3HPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IPECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(OpPMALINIO, MPEACTABIATh €€ B PAa3IMYHBIX (OpMax, WIUTFOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH IO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPUHUMATH U (POPMYITUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSMU U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 10 X0y PEIIEHUS 3a]1a4yl, KOMMEHTUPOBATh MOJYYCHHbIN PE3yJIbTAT;

B XOA€ OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, TpPOOIEMEI,
pemiaeMoi 3a7auM, BBICKA3bIBATh WJIEH, HAIICJICHHBIE HA IIOMCK PEUICHUs, COMNOCTABISATH CBOMU
CY)KJIGHUSI C CYXKIEHUSMH IPYTMX YYaCTHUKOB JHAJIOra, OOHAPY)KHMBATh PA3IMUYU€ U CXOACTBO
MO3UIHUI, B KOPPEKTHOH opMe GopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEACTABISITh PE3yJAbTaThl PEUICHUs 3aJayd, OJKCIIEPUMEHTAa, UCCIICJIOBAHMS, TIPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYILICHUS C Y4E€TOM 3a7ad MpPe3eHTalud U 0coOeHHOCTe!
ayJIUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

COCTaBIATh IUIAH, AJITOPUTM pEIIeHUs 3a/layd, BBIOMpPATh CHOCOO peHIeHHs C Y4ETOM
UMEIOIINXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapUaHThI peIIeHUH ¢ y4éTOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

BJIa/IeTh HABBIKAMH MO3HABATEIHLHOM PEQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ICHCTBHI U
MBICITUTENIBHBIX TPOIIECCOB, UX PE3YJbTAaTOB, BIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISL
mpoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCKOM 3a1a4u;

MpEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU pEUIEHWU 3aJa4yd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX, HAaWICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIENIH U YCIOBUSIM, OOBSICHATH TPUUUHBI JOCTHKCHUS WITH
HEJOCTIKCHHST PE3YJIbTATOB JCSATEIPHOCTH, HAXOAWTh OIIMOKY, /aBaTh OIEHKY MPUOOpPETEHHOMY
OTIBITY.

CoBMecTHasI 1eITeIbHOCTD:

MOHNMATh U WCIONB30BaTh IMPEUMYIIECTBA KOMaHIHOW W WHIWBUIYyaJbHOW pabOTHl MpHU
pelIeHN y9eOHBIX 3a/1a4, TPUHUMATH 11€JIb COBMECTHOM JEATETbHOCTH, TUIAHUPOBATh OPTaHU3AINIO
COBMECTHOU paboThI, pacTipeAeisiTh BUIBI padoT, JOTOBApUBATHCS, 00CYKIAaTh MPOIIECC U PE3YIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTel (0OCyx)aeHHs, OOMEH MHEHUW, «MO3TOBBIC
MITYPMBI» U WHBIE), BBITIOJHATH CBOIO YacTh paOOTHl U KOOPJAWHHUPOBATH CBOM JICUCTBUS C IPYTUMH
YJIeHAaMHd KOMaH[IbI, OILIEHWBAaTh KadeCTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUSM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy oOy4yenus B 10 kj1acce o0yJaronuiics MogyIuT CIEAYIOIINE PEAMETHBIC Pe3yIbTaThl
10 OTAEIBHBIM TeMaM pabodel mporpaMmsl yueOHOro Kypca «Anredpa n Hadajga MaTeMaTHYECKOro
aHaIn3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OINEPHPOBATH MOHATHAMU: PALMOHATBHOE YHUCIIO, OECKOHEUHasl MepHOAnYecKas
IpoOb, IPOLIEHTHI, UPPALMOHAIILHOE YHMCII0, MHOXKECTBA PALIMOHAIBHBIX U JCHCTBUTENBHBIX YHCEI,
MOAYJb AEUCTBUTEIBHOTO YHACIIA;

IPUMEHATh IpOOM U MPOLEHTH! AJS pElIeHUs NPUKIAJHBIX 3a/lad U3 pa3jIMYHbIX OTpaciei
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYMUCICHUS, NpPABWIA OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJHO OINEpPUPOBATH IOHATHEM: CTENEHb C ILeJbIM II0Ka3aTeleM, MCII0JIb30BaTh
NOIXOAALIYI0 (OpMy 3amUCH JCHCTBUTENBHBIX YHCEN Ui DPEUICHHS NPAaKTUYECKUX 3a1ad u
IPEeCTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTelIeM;

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: JiorapudM dUHWCHa, [ECATHYHBIE W HATypalbHbIC
JorapudMmel;

CBOOOZHO OINEpPUPOBATh IMOHATHUAMU: CHUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC YMCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO OINEPUPOBATh MOHATHUSIMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PaBHOCUJIbHBIE
YPaBHEHMSI U yPABHEHUA-CIICICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3IM4HbIE METOJbl pEIHICHHUS PpalUOHAIBHBIX U JIpPOOHO-palOHAIbHBIX
YPaBHEHM, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMU: MHOTOUJIEH OT OJJHOM MEPEMEHHOMN, MHOTOWIEH C IIeJIbIMU
K03 puLIHeHTaMU, KOPHU MHOTOWJIEHa, TPUMEHSTh JIeJIeHHe MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis penienus 3anay;

CBOOOJTHO ONIEpUPOBATh MOHATHAMHU: CUCTEMA JTMHEHHBIX YpaBHEHUH, MaTpPHIA, ONPEAEIUTENb
MaTpUlbl 2 X 2 U ero reoMeTpUYECKUN CMBICII, UCIIOJIb30BaTh CBOMCTBA ONpenenuTens 2 X 2 ans
BBIYUCIICHHS €r0 3HaYEeHHUs1, IPUMEHSATh ONPEIEIUTENHN IS PELIeHNUs CUCTEMbI TMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBaTh PEaJbHBIE CUTYAallUH C TOMOIBIO CHCTEMbI JIMHEWHBIX YpaBHEHUH, HCCIIE0BaTh
IIOCTPOECHHBIE MOJENIN C MOMOLIBI0 MAaTPHUIl U ONPENCIINTENECH, MHTEPIPETUPOBATh IOJYyYEHHBIN
pe3ynbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBITNOJHATH MPEOOPa30BaHMsI YUCIOBBIX BBIPAXKEHUH, COAECPKAIIUX CTENEHH C pPalliOHAIBLHBIM
MIOKa3aTeseM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(MoB Uil MpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIPAKEHMUI;

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: WPpAMOHATIbHBIC, TIOKA3aTENbHbIE U JOrapupMHUUECKue
YpaBHEHHUS, HAXOAUTh HMX PEUICHHs C TOMOIIbIO PaBHOCUJIBHBIX IEPEXOJ0B MM OCYILECTBIISSA
IIPOBEPKY KOpHEIl;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUueckne  (opMynbl A  [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJHO  ONEpPUpPOBaTH  IOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00Xo1uMble (OPMYIIBI JUTS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh peajbHble CUTYallUH Ha fA3bIKE anreOpbl, COCTABIATh BbIpAXKEHUS, YPaBHEHMUS,
HEPABEHCTBA M0 YCJIOBUIO 33J1a4M, UCCIIEN0BATh IOCTPOECHHBIE MOJEIN C MCIOIb30BAaHUEM ammapara
anreopswl.

DyHKIUHA U IPaQUKH:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: (PYHKITHS, CITOCOOBI 3a1aHusl HYHKIINH, B3AUMHO OOpaTHBIC
¢byHKIMM, KOMIO3UIMS (QYHKIMHA, TpaduK (YHKINHU, BBHIIOIHATH 3JIEMEHTApHBIE MPEeoOpa3OBaHMUS
rpaduKoB QYHKIH;



CBOOOTHO ONEPHPOBATH MOHATUSAMH: 00JIACTh OMPEAETICHNUS U MHOXKECTBO 3HAUCHUH (PYyHKINH,
HYJIM (QYHKIMH, IPOMEXKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: YETHBIC M HEUETHBIC (PYHKIMH, IEPUOINYECKUE PYHKIINH,
IPOMEKYTKM MOHOTOHHOCTH (YHKLMH, MAaKCUMyMbl MU MHHMMYMbl (YyHKIMM, HanOojbluee U
HaMMEHbIIIee 3HaYeHUE (PYHKIIMH HA TIPOMEXKYTKE;

CBOOOJHO ONEpUpPOBaTh IOHATUAMU: CTENEHHass (QYHKIUS C HATypaJbHbIM U LEJbIM
nokasaresem, TpaguK CTeNeHHOH (PYHKIMH ¢ HaTypaJbHBIM U LIEJIBIM ITOKa3aTesieM, rpaduk KOpHS n-
Ol CTeneHu KaK GyHKLIUU 0OpaTHOH CTENEHU C HaTypallbHbIM II0Ka3aTeNeM;

OTIEPHPOBATH MOHATUSAMU: JIMHEHHAS, KBAApaTUYHASA U APOOHO-TUHEHHAS (YHKIIUH, BBITOTHSTH
3JIEMEHTAPHOE MCCIIEI0OBAHNUE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: IIOKa3zaTelbHass W Jorapudmudeckas QYHKLIUH, HX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl pELLICHHs YpaBHEHUI;

CBOOOJTHO OMEpPUPOBATH IMOHATUSMHU: TPUTOHOMETPUYECKAsi OKPYKHOCTb, OIpecIieHUE
TPUTOHOMETPHUUYECKUX (YHKLHUN YHUCIOBOrO apryMeHTa;

UCTIOJIb30BaTh rpauKu YHKIMIA TSI HCCIIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH NIPU peIlICHUH
3ajjay U3 JPYruxX y4eOHbIX NPEeIMETOB U pealbHOM >KM3HHU, BBIpakaTb (POPMYJIaMU 3aBUCUMOCTH
MEXy BEIMYHHAMU;

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHPOBATH TOHATHIMH: apu(MeTHUecKass M TE€OMETPHUYECKash IpPOrpeccus,
OEeCKOHEUHO YObIBaIOIIas reoMeTpudecKas MpOrpeccHsi, JUHEHHbIM M 3KCIIOHEHLUANbHBIH pOCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh IPECTABICHNAE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PealbHbIX 331a4 PUKIATHOIO XapaKTepa;

CBOOOJTHO  OMEpPUPOBATH  MOHATHUSAMHU:  IOCIEJOBATEIBHOCTh,  CIIOCOOBI  3aJaHHA
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIENI0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATH IMOHATUSMHU: HENpepbIBHbIE (YHKLUMH, TOYKM pas3pbiBa TIpaduxa
(GYHKIIMH, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJIHO ONIepUpPOBaTh MOHATHEM: (DYHKIIHS, HEIIPEPbIBHAS HA OTPE3KE, IPUMEHSTh CBOMCTBA
HETPEPHIBHBIX (DYHKIIHMIA IS pelIeHus 3a/1a4;

CBOOOJTHO ONIEepUpPOBATh MOHATUAMU: NIEPBas U BTOPask MPOU3BOAHbIE (PYHKIIMH, KacaTelbHas K
rpaduky GyHKINU;

BBIYUCIIATh NPOU3BOAHBIE CYMMBI, NPOU3BEIEHHS], YACTHOIO M KOMIIO3UIUHN JBYX (DYHKIIHIA,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peLleHHs 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpalli HaJl MHOKECTBaAMH;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapaT Il ONMHMCAHHS PEAbHBIX MPOIECCOB H
SBJICHUH, TIPU pEeIIeHUH 3a]a4 U3 APYIHX y4eOHBIX PEIMETOB;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMU: ONPE/ICICHUE, TeOpeMa, YpaBHEHHE-CIIeICTBHIE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K kon1y o6yuenus B 11 kiacce o0yyaroniuiics moyyduT cleyrouue NpeaMeTHbIE Pe3yIbTaThl
10 OTAETBHBIM TeMaM pabodeil mporpaMmsbl yueOHOTO Kypca «Ajiredpa n Hayajga MaTeMaTHYECKOro
aHAIHM3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HATypaJIbHOE U II€JI0€ YHCII0, MHOKECTBA HATypPATbHBIX H
LEJIBIX YHCEN, UCIOIb30BaTh NMpU3HakK aAeauMoct uenbix yucena, HOJl m HOK natypanbHbIX uncen
JUTSL pelIeHus 3a71a4, IPUMEHSTh anropuT™ EBkinna;

CBOOOJTHO OINEPHUPOBATH MOHATHEM OCTATKa IO MOIYINIO, 3alUCHIBATh HATypajbHbIC YHCIa B
Pa3INYHBIX TO3UIIMOHHBIX CHCTEMAX CUMCIICHUS;

CBOOOJTHO ONEPUPOBATH MOHATHAMM: KOMIIJIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCE,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckol U TPUrOHOMETpUYECKOH (Gopme, BBITOIHATH
apudMeTHYECKUE onepaly ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:



CBOOOJTHO OMEpPUPOBATh MOHATUAMU: UPPAMOHATIBHBIC, IOKA3aTEIbHBIE U JIOrapu(pMHUUYEcKHe
HEPAaBEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOLIbIO0 PABHOCUIIBHBIX NTEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH peIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOZHO  OMEpPUpPOBaTh IMOHSITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HEo0X0uMbIe (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpUPOBATH MOHITHSIMHU: CHUCTEMa U COBOKYIMHOCTh YpaBHEHHUW U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEJCTBUS, HaXOIUTh PEIICHUS CUCTEMBI M COBOKYIIHOCTEU
paloHaIbHbBIX, UPPALMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTAapU(PMUUYECKIX YPaBHEHUN 1 HEPABEHCTB;

pemiatb  palMOHaNbHBIE, HWppAlMOHAIbHBIC, IIOKa3aTelbHbIE, JIorapu(MHUUYECKUE H
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOYJIM U TTapaMeTphl;

OPUMEHATHh TpauuecKrue METOJbI JUIsl PElICHUs] YPAaBHEHUI M HEPABEHCTB, a TAKKE 3a/ad C
napameTpamu;

MOJICIMPOBATh pealbHbIE CUTYallUH Ha SI3bIKE ajreOphl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEPAaBeHCTBA M MX CHUCTEMBbl [0 YCIOBHUIO 3a/layd, HCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIB30BAaHUEM arnapaTa aireOpbl, HHTEPIPETUPOBATH MOJIyUYCHHBIN pe3ybTar.

DOyHKUUM U rpadpuku:

CTPOUTH rpa)MKy KOMIO3UINHU (HYHKIMHA C TOMOMIBIO JIEMEHTAPHOTO MCCIIeIOBAHNS U CBOICTB
KOMIO3UINH JIBYX (DYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

NPUMEHATHh QYHKIMH 11 MOACTUPOBAHHS U HCCIIEIOBAHMUS PEATBbHBIX IPOLIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajmu3a:

UCTIOJIB30BATh MIPOU3BOJHYIO JUUIsl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JJISl HAXOXKIACHMSI HAMJTYyUIIEero pelieHusl B NMPUKIAJAHbIX, B TOM
YHCclie COLMATbHO-IKOHOMUYECKUX, 3a/ladyax, JJs OINpeleseHHs] CKOPOCTU M YCKOPEHHs IMpoliecca,
3a1aHHOTO (POPMYIION WU TpadhUKOM;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMU: INEepBOOOpa3Has, ONpeAeTEHHbIM HMHTerpaj, HaXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIIMI U BBIUUCIIATH UHTErpai o ¢popmyne Hetorona-JleloHua;

HaXOJIUTh MJIOUIAIU MIIOCKUX (PUTYp U 0OBEMBI T C TOMOLIBIO MHTETpasa;

UMETh MPEICTABIIEHUE O MAaTEeMAaTHUYECKOM MOJEIMPOBAHUM Ha TPUMEpE COCTaBIICHUS
mudhepeHIMaTbHBIX YpaBHEHHI;

pemars OpUKIAJHBIE 3aJaud, B TOM YHCJIE COLHUAIbHO-d)KOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, cpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KosnuyectBo yacos
. HaunmenoBaHue pa3/je/ioB U TeM IPOrpaMMbI DJIeKTPOHHbBIE
I Beero KOGHTPOJILHLIC Hpﬁalcmqeclcne 06PA30BATEBLHBIE PECYPehI
padoThI padoThI

1 MHO0keCTBO IEHCTBUTENBHBIX Yncesl. MHorouieHsl. Parmonaibubie 24 1

ypaBHEHUs U HepaBeHCTBA. CUCTEMBbI JIMHEUHBIX YPaBHEHUM
2 Oynknuu 1 rpaduku. CreneHHas GyHKINS C ETbIM MMoKa3aTeaeM 12 1
3 Apudmerndeckuii KopeHb n-oii crenenu. MppannonaibHble ypaBHEHHS 15 1
4 [TokazarenpHas ¢pynkuus. [lokazareabHbie ypaBHEHUS 10 1
5 Jlorapudmmueckas GpyHkius. Jlorapupmmuaeckie ypaBHEHHS 18 1
6 TpUroHomMeTpUUECKUE BBIPAXKEHUS U YPABHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 Henpepsieabie pynkuuu. [IponsBognas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0

11 KIIACC
Ne KosinuecTBo 4acos
/i HanmeHnoBaHue pa3/ie/ioB U TeM NPOrpaMMbl DJIeKTPOHHbIE
Bcero :f;;;i(:m’m’le Il;lj)ﬁzz)ﬁllwemne o0pa3oBaTesibHbIE peCypChl

1 HccnenoBanne QpyHKIMIA ¢ TOMOIIBIO POU3BOAHOMN 22 1
2 [TepBooOpa3nas u uHTETpaI 12 1
3 I'paduxu Tpuronomerpuueckux GyHkuil. TpuroHoMeTpuueckue 14 1

HEPAaBEHCTBA
4 WppannonanbHble, oKa3aTelbHbIE U JIOTapU(PMUUECKUE HEPABEHCTBA 24 1
5 KommuiekcHbie uncna 10 1
6 Harypanbnbie u nenbie yncna 10 1
7 Cuctembl palmOHAIbHBIX, UPPALMOHAIBHBIX TOKA3ATENbHBIX U D 1

Jorapu(MUIECKUX YpaBHEHUN
8 3ama4y ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 0600MIIeHNEe, CUCTEMATH3AIIHS 3HAHUN 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




INOYPOYHOE IIJTAHUPOBAHHUE

10 KIIACC
N KouuyecTBO 4acon Jlara DJIeKTPOHHBIE
u/n Tema ypoka Beero [KOHTPoabHBIE  IIpaKTHYecKHe 3yuenus o0pasoBaTe/ibHbIE
padoThI padoThI pecypcnl

1 MHOK€eCTBO, ONepaly HaJl MHOYKECTBAMU U MX CBOMCTBA 1

2 Juarpammsl Diinepa-Benna 1

3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO armapara JJist 1
penieHus 3anaqy

4 Panmonansubie uncna. OOBIKHOBEHHBIC U IECATUYHBIEC IPOOH, 1
MIPOLIEHTHI, OECKOHEYHbIE TIEPUOANYECKHE ApOoOU

5 Panmonansubie yncna. OObIKHOBEHHBIC U IECATUYHBIE IPOOH, 1
MIPOLICHTHI, OECKOHEYHBIC TIEPUOIUUECKHUE TPOOHU

6 [Ipumenenue npoOei U MPOLIEHTOB ISl PEIICHUS TPUKIIATHBIX 1
3a/1a4

7 [Tpumenenue apobeii U MPOIEHTOB I PEIICHUS TPUKIATHBIX 1
3a1a4

3 JleiicTBATENBHBIE YnCa. PaninoHanbHble ¥ HPPALMOHAIIBHBIE 1
yucia

9 Apudmernueckue oneparnuu ¢ AeHCTBUTEIbHBIMU YACTIaMU 1

10  Moaynb IEHCTBUTENBHOIO YHUCIIA U €T0 CBOICTBA 1

11 [TpubmxE€HHBIE BEIYUCIICHNUS, MpaBHiIa OKPYIIeHUs, NPUKUAKS 1
1 OIICHKA PEe3yNbTaTa BIUYMCICHUN

12 OCHOBHBIGU METO/IbI PEIICHHUS LENbIX U APOOHO-palMOHATBEHBIX 1
YpaBHEHU U HEPABEHCTB

13 OCHOBHBIGU METO/bI PEIICHUS TETBIX U IPOOHO-pAITHOHATBHBIX 1
ypaBHEHUH U HEPABEHCTB

14 OCHOBHBICV METOJIBI PEIICHHUS LENBIX U APOOHO-PAIMOHATBEHBIX 1
YpaBHEHU U HEPABEHCTB

15 MHoOrouieHsl OT OAHON NEPEMEHHOMU. [[eneHne MHOTOuYIeHa Ha 1
MHOTOWIEH C ocTaTKoM. Teopema be3y

16  MHorouiensl ¢ nenbivMu ko3ddunrentamu. Teopema Buera 1

17 | PemeHue cucteM JIMHEWHBIX YpPaBHEHUN 1

18  Pemenue cucTeM JTMHEWHBIX YPABHEHUM 1




Matpuiia cUCTEMBI JINHENHBIX ypaBHEHUH. OnpeaenuTeins

19  marpunesl 2X2, ero reOMETpUYECKUNA CMBICI U CBOWCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20 Onpue):[eJmTeﬂL MaTpHULIBI 2X2, €ro FeEOMETPUUECKUN CMBICI U
CBOMCTBA; BHIYMCIICHUE €0 3HaYCHUs

71 HpI/IMeHeIiI/Ie ONPEAEIINUTEINS U1l PEIIEHUS CUCTEMbBI TMHEUHBIX
ypaBHEHHH

2 Pemenue HNPUKJIa/IHBIX 33711 € HOMOLIBIO CHCTEMBI JMHEWHBIX
YpaBHEHU

23 Pemenue TMPHKJIAHBIX 3224 € MOMOLIBIO CHCTEMBbI JIMHENHBIX
ypaBHEHHH

24 KonTponbnas pabota: "PannonansHble ypaBHEHUS U
HepaBeHCTBA. CUCcTeMbl TMHEHHBIX YpaBHEHUN"

75 Oynkiys, cnocoOsl 3aganus GyHkuy. BzanmMHo oOpaTHbIe
¢bynakun. Komnosunus ¢hyHkimit

26 I'paduk pynkunu. dnemeHTapHbie TpeodpazoBaHus rpaduKoB
byHKIUH

27 OO6nacth ornpeieneHUs: © MHOXKECTBO 3HaueHui pyHkiuu. Hynu
¢byskun. [IpoMeKyTKH 3HaK TOCTOSHCTBA

73 Yérnble u Heu€THbIe QyHKIMU. [Tlepuoanueckue QyHKIUU.
[TpomMexyTKH MOHOTOHHOCTH (PYHKITHH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIIMH. HanGombiee u
HauMeHbllIee 3HaUYeHNe (PYHKLIHUN Ha IPOMEKYTKE

30  JluneiiHas1, kBagpaTU4yHas U APOOHO-IHHEHHAS QYyHKIIUU

31 DneMeHTapHOe Hcciel0BaHue U TOCTPOeHHE IpauKOB 3TUX
byHKIMHA

3 DeMeHTapHOe UCCIIEIOBaHNE U TOCTPOCHKE TpauKOB ITHX
byHKIUH

33 | CreneHs ¢ nenbIM nokazareieM. bunom Herotona

34 | Crenens ¢ nenbiM ImokaszareieM. buaom HeroToHa

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LI€JIbIM Noka3ateneM. E€
CBOHCTBa U TpaduK

36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u

rpaduk"




37  Apudmerndyeckuil KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA 1

38  Apudmernyeckuii KOpeHb HATYPAIBHOM CTETIEHU M €r0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COICPIKAIINX CTEIICHN 1
U KOpHU

40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEIICHN 1
U KOpHU

A1 ITpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEIICHN 1
U KOpHU

42 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS 1
UPPALMOHAIBHBIX YPABHEHUM

43 WppanumonanbHbie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHUS 1
UPPaLMOHATILHBIX YPaBHEHUM

A4 WppanumonanbHbie ypaBHeHU. OCHOBHbBIE METO/BI PELICHUS 1
UPPALMOHAIBHBIX YPABHEHUM

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH HPPALMOHAIBHBIX 1
YpPaBHEHUU

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH HPPALMOHAIBHBIX 1
YpaBHEHUU

47 PaBHOCHIIBHBIE TIEpEXObl B PELIEHUH UPPALIMOHAIBHBIX 1
YpaBHEHUNU

48 PaBHOCHIIBHBIE TIEPEXOBI B PEIIEHUH UPPALIMOHAIBHBIX 1
YpaBHEHUU

49 CaoiicTBa ¥ rpa@uK KOpHS N-OM CTENEHU KaK (PYHKIIUU 1
00paTHOM CTENEHH ¢ HAaTypaJlbHbIM [TOKa3aTeIeM

50 CBoiicTBa U rpaduk KOpHS N-0i CTENEeHU Kak QyHKIHUN 1
0oOpaTHOM CTENEHU C HaTypalbHbIM ITOKa3aTeIeM

51 KontponsHas padora: "CBoiicTBa U rpaguK KOpHs n-oi 1
crenenu. MppannoHaneHble ypaBHEeHUA"

52 | CremneHb ¢ pallMOHAJIbHBIM ITOKa3aTeNieM U €€ CBOICTBa 1

53 | CreneHb ¢ pallMOHAJIBHBIM [T0OKA3aTeNEM U €€ CBOICTBA 1

54 | CremneHb ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1

55 | Iloka3arenbHas (pyHKIHUSA, €€ CBOMCTBA U rpaduk 1

56  Hcnonb3oBanue rpaduka GyHKINU I pEIICHUs ypaBHEHHHA 1




57 | Wcnonp3oBanue rpaduka GyHKIMH 17151 PEIICHUs YpaBHEHUM 1

53 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/bI PELICHUS 1
[I0KA3aTENIbHBIX YPABHEHUI

59 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS 1
MOKa3aTeIbHBIX YPaBHEHUM

60 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS 1
MOKa3aTeIbHBIX YPaBHEHUM

61 Kontponbnas padota: "[lokazarenpHas QyHKIHS. 1
[TokazaTenbHble ypaBHEHUS"

62 | Jlorapudm uncna. CoiicTBa norapudma 1

63 | Jlorapudm uncna. CoiicTBa norapudma 1

64 | Jlorapudm uyucna. CpoiicTBa orapudpma 1

65 | JlecaTHuHBIC M HATypaJbHBIE JIOTAPU(MBI 1

66 | [lecaTuuHble U HATypaJlbHbBIE JIOTAPUPMBI 1

67  IlpeoOpa3oBaHue BBIPAKECHUH, COACPIKAIINX JIOTApUPMBI 1

68 | IIpeoOpa3oBaHue BBIpAXKCHHUH, COAEPIKAIINX JIOTapUPMBI 1

69 | IIpeoOpa3oBaHue BbIpaKEHUH, COAEpPKALIUX JTOTapUPMBbI 1

70  Jlorapudmuueckas ¢pyHkuus, €€ cBOMcTBa U rpaduk 1

71 | Jlorapudmuueckas pyHkuus, e€ cBOWCTBa U rpapuk 1

72 Hcnonb3oBanue rpaduka GyHKLUNHU 171 peIIeHUs] ypaBHEHHH 1

73 | Ucnonb3oBanue rpaduka QyHKINU 1) pEILICHUs] ypaBHEHUI 1

74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1
Jorapu(MUIECKUX YpaBHEHUN

75 Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIE METOIBI PEIICHUS 1
JorapupMHUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IbI B pEIIEHUH JIOTapu(PMUIECKUX 1
YpaBHEHUU

73 PaBHOCMIIbHBIE TEpEXObl B PELICHUH JIOTapUPMUUECKUX 1

ypaBHEHUH




Konrtponsnas padora: "Jlorapudmuueckas QpyHKIus.

79 1
Jlorapudmudeckue ypaBHeHUs"
80 | CuHyc, KOCHHYC, TAHI'€HC U KOTAaHI€HC YHCJIOBOIO apryMeHTa 1
81 | CuHycC, KOCHUHYC, TAHT€HC U KOTAaHT€HC YHUCIIOBOTO apryMeHTa 1
82 | ApkcuHyc, apKKOCHHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
83 | ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1
34 Tpuronomerpuyeckas OKpy>KHOCTb, OIIpE/IECICHHE 1
TPUTOHOMETPUYECKHUX (DYHKIIHI YUCIOBOTO apryMeHTa
35 Tpuronomerpuyeckas OKpyXKHOCTb, OIIpe/IeJICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMeHTa
86 | OcHOBHbBIE TPUTOHOMETPUYECKUE POPMYITBI 1
87 | OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1
88 | OcHOBHbBIE TPUTOHOMETPUYECKUE POPMYITBI 1
89 | OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI 1
90 | IIpeoOpazoBaHME TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
91  IlpeoOpa3oBaHNE TPUTOHOMETPUUYECKIX BBIPAKEHHH 1
92  IlpeoGpa3oBaHNE TPUTOHOMETPUUECKIX BBIPAKEHUIH 1
93 | IIpeoOGpa3oBaHHE TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
94 | PemeHue TpUroHOMETPUUECKUX YPaBHEHUN 1
95 | Pemenue TpUroHOMETPUUECKUX ypaBHEHUI 1
96 | Pemenue TpUroHOMETPUUECKUX YPaBHEHUHN 1
97 | PemeHue TpUroHOMETPUUECKUX YpaBHEHUIN 1
98 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUI 1
99 | PemeHue TpUroHOMETPUUECKUX YpaBHEHUN 1
100 Pemenue TpUrOHOMETPUYECKUX YPABHEHUI 1
101 KonrponbHas pabora: "TpI/II‘OHON'['eTpI/I‘{eCKI/Ie BBIPAXKECHUS U 1
TPUTOHOMETPUYECKHE YPAaBHEHUS
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS IOCIEI0BATEILHOCTEH. 1
Mertoa MareMaTHYeCKOM HHAYKLIIMU
103 MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIIE0BaTeNbHOCTH. McTopus 1

aHan3a 0ECKOHEUHO MAaJIbIX




104

Apudmerrdeckast Iporpeccus

105
106

I'eomeTpuueckas nporpeccus

beckoneuyHo yObIBaromiasi reoMeTpuiecKas mporpeccus

107
108

109

CymMa 6ecKOHEYHO yOBIBAIOIIEH reOMETPHUIECKOM porpeccun

JIuHEeNHbIN 1 SKCIOHEHIUANIbHBIN pocT. Yucio e. @opmyia
CJIOXHBIX MPOLICHTOB
JIMHENHBIN ¥ SKCIOHEHUMANIbHBIN pocT. Yucno e. Popmyiia
CJIO’KHBIX MPOLIEHTOB

[URE VR S e—

110
111

Vcrnonp30BaHue MPOTPECCHH ISl PEIICHUS PEATbHBIX 3a/1a4
MIPUKIIAHOTO XapaKkTepa

Kontponbnas padota: "[locnenoBareasHOCTH U TIporpeccun”

[S—

112
113

HenpepbiBHBIE QYHKIIMU 1 UX CBOMCTBA

Touka pa3pbiBa. ACUMITOTHI IpauKoB PyHKINH

114
115

CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3KE

CpoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3KE

116
117
118

MGTOI[ HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB
MCTO)I HWHTCPBAJIOB JIAA pCHICHUS HCPABCHCTB

MeTOI[ HWHTCPBAJIOB JJIA pCHICHUSA HCPABCHCTB

O G GG U W G G (G

119

120

[TpuMeHeHMe CBONWCTB HEMTPEPBHIBHBIX (YHKLUHN [T peLLICHUS
3a1a4
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIsl peIIeHUs
3a1a4

[S—

121
122

[lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU

Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM

123
124

Omnpenenenne, GU3NIECKUN CMBICIT MPOU3BOTHON

VYpaBHeHHEe KacaTeabHOU K TpaduKy QyHKIUU

125

VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN

126
127

[Tpon3BoiHBIE NIEMEHTAPHBIX HYHKINH

[Ipon3BoIHBIE AIEMEHTAPHBIX (PYHKINN

O G ) S GG G Y S W—

128

IIpon3BoHas CyMMBI, TPOU3BEACHHUSI, YACTHOTO U KOMITO3ULIUN
byHKIMIA




HpOI/ISBOI[HaSI CYMMBI, ITPOU3BCACHUS, HACTHOT'O 1 KOMITIO3UIIUH

129 u 1
byHKIMHA
130 [Ipon3BoaHast CyMMBI, IPOU3BENECHHUS], YACTHOTO U KOMITO3ULIMHU 1
byHKIUH
131 Koutponbsnas padora: "IIpousBognas" 1 1
132 {IOBTOpeHHe, 000011IeHNEe, CHCTEMATH3AIINS 3HAHMIA: 1
YpaBaenus"
133 TloBTopenme, 0000IIEHUE, CCTeMaTH3alKs 3HaHui: "OyHKIun" 1
134 HrtoroBast KOHTpoOJIbHAS paboTa 1 1
135 HroroBas KoHTpobHas paboTa 1 1
136 IloBTOpeHwme, 0000IICHUE, CHCTEMATH3AlUs 3HAHUT 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KUIIACC
No KosmuecTBO 4yacos Jlata DJIeKTPOHHbIE
u/n Tema ypoka Beero  KomTpOabHBIe | TIpaxTHueckue R— o0pasoBaTe/ibHbIE
padoThI padoThI pecypcsl
1 [IpumeHneHne Mponu3BOJHON K HCCIeI0BaHUIO (PYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
> [IpumeHneHne Mponu3BOIHON K HCCIeI0BaHUIO (QYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
3 [TpumeHneHne MPOU3BOTHON K HCCIIEIOBAaHUIO (DYHKIUI HA 1
MOHOTOHHOCTB U DKCTPEMYMBI
4 [IpumeHneHne Mponu3BOIHON K HCCIeI0BaHUIO (QYHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
5 [TpumeHeHne MPOU3BOTHON K HCCIIEIOBAHUIO (DYHKITUI HA 1
MOHOTOHHOCTB U DKCTPEMYMBI
6 [IpumeHneHne MpoOU3BOIHON K HCCIeI0BaHUIO (YHKIUI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
7 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEro 3HaYeHUS 1
HEMpephIBHON (DYHKITUU HA OTPE3KE
3 Haxoxnenne HauboIbIero 1 HAMMEHbIIETO 3HAYCHUS 1

HenpepbhIBHON (YHKIIMU HA OTPE3Ke




HaXO)KI[GHI/Ie HanOOJIBIIEr0 U HAUMEHBILIETO 3HAUYCHUS

? HeNnpepbIBHON (YHKLIMU HA OTPE3KE

10 Haxoxxaenre HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHU s
HENpepbIBHON (PYHKIIMU HA OTPE3KE

11 HaxoxxaeHune HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHU s
HENpepbIBHON (YHKIIMU HA OTPE3KE

12 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO 3HAYCHUS
HenpepbIBHON (YHKLIMU HA OTPE3KE

13 ITpuMeHeHre TPOU3BOIHON AJISl HAXOXKAECHUS HAWITY4LIero
pellIeHns B IPUKIAIHBIX 3a7ja4ax

14 [IpumeneHne nporu3BOIHON Ul HAXOXKACHUS HAWITYUILIEro
peleHyst B PUKIIAAHBIX 3a7a4ax

15 ITpuMeHeHre TPOU3BOIHON AJIsl OIIPEENICHHs] CKOPOCTH U
YCKOpPEHHsI IPOoLIecca, 3alaHHOTO (hOpMyIIoi MIH rpad KoM

16 [IpuMeHeHne MpON3BOHOM IS OIPENEICHUS CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3alaHHOro popMynnoil uim rpadukom

17 | Kommozumust pyHKIUI

18 | Kommnozunus GyHKIui

19  Kommnozunus GpyHKIMN

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha KOOPAWHATHON
IUIOCKOCTH

1 I'eomeTprueckue o6pa3bl ypaBHEHNH HA KOOPIWHATHOM
IJIOCKOCTH

2 KOHTpOJ'ILHaiI"pa60TaI "HccnenoBanue GyHKIMHA C TOMOIIbIO
IIPOM3BOTHOM

23 | IlepBoobOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX

24 [TepBoobOpaznble anemeHTapHbIX GyHKIMH. [IpaBuna
HaXO0XKJICHHUS EPBOOOPA3HBIX

75 ITepBooOpazHble aneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XJACHUS [epBOOOPa3HBIX

26 | Uurerpan. ['eomerpuueckuii cMbICT HHTETpaja

7 Brruucnenue onpenenéHHoro uurerpaia mno gopmyie HerotoHa-

JleitOumIa




Brruncnenue onpenenéHaoro uaTerpana no gpopmyne Herotona-

28 Jleitbnuia !

29 [Ipumenenue nuHTerpana Ajig HaXOXKACHUSA IJI0MIa/Iel TUIOCKUX 1
uryp

30 [Ipumenenue uHTerpaa Ajig HaXoXACHU 00bEMOB 1
Ire€OMETPUUYECKUX TET

31 | Ilpumepsl pemienuit nuddepeHnaIbHbIX YpaBHEHHIHI 1

32 Ilpumeps! pemenuii quddepeHnaIbHBIX YpaBHSHHUH 1

33 MatemaTuueckoe MOAEINPOBAHUE PEATIBHBIX IIPOLIECCOB € 1
noMoIIbIo AU epeHInanbHbIX YpaBHEHUN

34  KonrponbHas pabota: "llepBoobpa3nas u nHTEerpan” 1

35 | Tpuronomerpuueckue (GyHKIHH, UX CBOWCTBA U rpaQuKu 1

36 = Tpuronomerpuueckue (GpyHKIHH, UX CBOMCTBA U IpaduKu 1

37 | Tpuronomerpuueckue (GyHKIHH, UX CBOWCTBA U rpaQuKu 1

38  Tpuronomerpuueckue QpyHKIHH, UX CBOWCTBA U IpaduKu 1

39 | Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U rpaQuKu 1

40 OTt60p KOpHEH TPATOHOMETPHIECKHX YpPaBHEHHUH C TOMOUIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

A1 OT10op KOpHEi TPATOHOMETPHYECKHX YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

40 OTt60p KOpHEH TPATOHOMETPHIECKHX YPaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT10op KOpHEi TPATOHOMETPHYECKHX YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUYECKON OKPY’KHOCTH

44  PeuieHue TpPUTOHOMETPUUYECKUX HEPABEHCTB 1

45 | Pemenve TpUTOHOMETPUYECKUX HEPABEHCTB 1

46  PemieHue TPUTOHOMETPUUYECKUX HEPABEHCTB 1

47 | PemeHne TpUrOHOMETPUYECKUX HEPABEHCTB 1

48 KonTponbnas pabota: "['paduku TpUroHOMETPHUIECKUX 1
¢dbyakumii. TpuroHoMeTpuieckrue HepaBeHcTBa"

49 | OcHOBHBIE METOJIBI PEIICHUSI TOKa3aTeIbHBIX HEPABEHCTB 1

50  OcHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX HEPABEHCTB 1




51  OcCHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX HEPABEHCTB 1

52 | OCHOBHBIE METO/Ibl PEIIEHUS [10KA3ATEIbHBIX HEPABEHCTB 1

53 | OcHOBHBIE METO/IbI pEIIEHUS JTOTapU(HMUUESCKIX HEPABEHCTB 1

54 | OcHOBHBIE METOJIbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

55 | OcHOBHBIE METO/IbI pEIIEHUS JOTapU(PMHUUESCKIX HEPABEHCTB 1

56 | OCHOBHBIC METOJIbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

57  OCHOBHBIE METO/IbI PEIICHUS UPPAUOHAIBHBIX HEPABCHCTB 1

58 | OcHOBHBIE METO/IbI PEILICHUS HPPALMOHAILHBIX HEPABEHCTB 1

59 | OcHOBHbIE METO/IbI PEUIEHUS UPPALIMOHAJILHBIX HEPABEHCTB 1

60 | OcHOBHBIE METO/IbI PEIICHUS HPPALMOHAILHBIX HEPABEHCTB 1

61  I'paduueckre METOABI peHICHUS HPPALMOHATBHBIX YPAaBHEHUH 1

62 | I'paduueckue METOIbI pelIeHUs] UPPAMOHATILHBIX YPABHEHHIMA 1

63 | I'paduueckue METOIBI PEIICHHUS TTOKA3aTEIbHBIX YPAaBHEHUH 1

64 | I'paduueckue METOIBI pellleHUs TOKA3aTEIbHBIX HEPABCHCTB 1

65 I'paduueckre METOABI peHICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1

66 I'paduueckue MeTOABI pelIeHus JIorapu(MUIECKUX HEPABEHCTB 1

67 | I'paduueckue MeTOab! pemieHus JorapupMUIeCKUX HEPABEHCTB 1

63 I'paduueckue MeTO bl pelIeHNs OKa3aTeIbHbIX U 1
Jorapu(MHUIECKUX YpaBHEHUN

69 I'padnueckue MeToabl pelIeHs MOKa3aTeIbHbIX U |
JorapupMHUUECKUX ypaBHEHUN

70 I'paduueckue MeTo bl peleHNs oKa3aTeIbHbIX U 1
Jorapu(MHUIECKUX HEPABEHCTB

71 I'padyeckue MeToabl peleHus MoKa3aTeabHbIX U 1
norapu(pMHUUECKUX HEPABEHCTB

7 KonTponbnas pabora: "UppainnoHaibHble, OKa3aTelbHbIE U 1
norapudmuueckre HepaBeHcTBa"

73 KommnekcHble uncna. Anredpandeckas 1 TPUTOHOMETPHUYECKast 1
(GbOopMBbI 3aIMCH KOMITJIEKCHOTO YHCIIa

74 KomrmekcHbie uncna. AnreOpandeckas 1 TPUTOHOMETpUYECKast 1
(bopMBbI 3aITICH KOMIJIEKCHOTO YHCIIa

75  Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YHCIaMU 1




76 | Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMA YHCIIAMH 1

77 N300paxkeHre KOMIIEKCHBIX YHCENl Ha KOOPINHATHOU 1
IIJIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOM 1
IIJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oil CTENEHU U3 KOMIUIEKCHOTO 1
yucia

30 ®opmyna Myaspa. KopHu n-oii cTereHn u3 KOMIUIEKCHOTO 1
qucia

31 [TpuMeHeHne KOMILIEKCHBIX YHCEeN IS PeUIeHUsT GU3NIECKUX U 1
r€OMETPUYECKHX 3a/1a4

82  KontpomnsHas pabora: "KomriekcHsie yncina 1

83  HarypanbHble U LieTbIe Yncaa 1

84  HarypanbHbie U LI€TBIC YKCTIA 1

85  IlpumeHeHMe NPU3HAKOB IEIUMOCTH LIEJIBIX YHUCET 1

86 | IlpumeHeHME NPU3HAKOB JAEIMMOCTH LEJIBIX YHCET 1

87 | IIpumenenue npusHakoB aeaumocty nensix yncen: HOJ u HOK 1

88  Ilpumenenue npusHakoB aeaumMocTH menbix uncen: HOJL u HOK 1

39 [IpuMeHeHNne MPU3HAKOB JAE€IMMOCTH LIEJIBIX YUCEI: OCTATKHU IO 1
MOJYJIIO

90 [IpumeHeHne MpU3HAKOB IETMMOCTH LIEJIBIX YHCEI: OCTATKHU IO 1
MOJYJIIO

91 IIpuMeHeHne MPU3HAKOB AE€IMMOCTH LENIBIX YUCEI: AITOPUTM 1
EBkinaa 11 pernieHus 3a1a4 B LEbIX YUCIaxX

92 | KonrponbHas padora: "Teopus nensix ynucen" 1

93 Cucrema ¥ COBOKYITHOCTh YpaBHEHMI. PaBHOCHIIBHBIE CHCTEMBI 1
U CUCTEMBbI-CIIEACTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHMI. PaBHOCHIIBHBIE CHCTEMBI 1
U CUCTEMBbI-CIIEACTBUS

95 OcCHOBHBIE METOBI pelICHUs CACTEM 1 COBOKYITHOCTEMN 1
palMOHAIBHBIX YPAaBHEHUI

9 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1

UPPaLMOHATIBHBIX YpaBHEHUI




OcHoBHBIC MCTOJbI pCHICHUSA CUCTCM U COBOKyHHOCTGI\/'I

o7 [I0Ka3aTeIbHbIX YPaBHEHUN !
08 OCHOBHBIE METO/]1bI PelICHUs CCTEM 1 COBOKYIIHOCTEH 1
II0Ka3aTeIbHBIX YPAaBHEHUN
99 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH 1
norapuMUYECKUX ypaBHEHUI
100 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN 1
Jorapu(pMHUUECKUX ypaBHEHUN
ITpuMeHeHMe crcTeM K pelIeHUI0 MaTeMaTHYEeCKUX 3aa4 1
101 | 3amau u3 pa3nuyuHBIX 00JacTeil HAYKN U PEeaTbHOM KU3HHU, 1
MHTEpIpeTalys NOJyYeHHBIX pe3yJbTaToB
[IpuMeHeHMe cUCTeM K PelIeHUI0 MaTeMaTHYeCKUX 3aay 1
102 | 3amgau u3 pa3auyHBIX 00JacTeil HAYKH U PEeaTbHOM KU3HH, 1
MHTEpHpeTalys NoJyYeHHBIX pe3yJbTaToB
[IpuMeHeHNEe HEepaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1a4 U
103 | 3amau u3 pa3auyHBIX 00JacTeil HAYKH U PEaTbHOM KU3HHU, 1
MHTEpIpeTalys NoJyYeHHBIX pe3yJbTaToB
KonrtponsHas pabdora: "Cucremsl paliiOHaJIbHBIX,
104  uppanMoHaJIbHBIX MTOKA3aTENbHBIX U JOrapu(PMUUECKUX 1
ypaBHEHHH"
105 = PaumoHanbHbIE ypaBHEHUS C TapaMeTpaMu 1
106 PaunoHanbHbIE HEpABEHCTBA C NTapaMeTpaMu 1
107 = PauuoHanbHbIE CUCTEMBI C TapaMeTPaMHU 1
108  HMppaunoHanbHblE YpaBHEHMI, HEPABEHCTBA C lTapamMeTpaMu 1
109  MppaunoHanbHbIE CUCTEMBI C TapaMeTpaMHu 1
110 Iloka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C TapaMeTpamMu 1
111  Tloka3aTenpHble CUCTEMBI C TApAMETPAMU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C apaMeTpaMu 1
113 | Jlorapudmuyeckrie CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpHueCcKHe YPaBHEHHUs C TapaMeTpamMu 1
115 TpuroHomerpuieckue HEpaBeHCTBA C TapaMeTpaMu 1
1

116

Tpuronomerpuyeckre CUCTEMBI C TapaMeTpaMu




[TocTpoenue u nccnenoBaHUE MAaTEMATUYECKUX MOJENEH

117 . .
pEeATbHBIX CUTYaIlUi C TIOMOIILI0 YPaBHEHUH C TapaMeTpaMu
[TocTpoenue u uccie0BaHNE MATEMATHUECKUX MOJIeNIeH

118 peanbHBIX CUTYallUI C MOMOILBIO CUCTEM YPABHEHHH C
napameTrpamu
[TocTpoenue u ucciieJOBaHNE MATEMATHYECKUX MOJICIICH

119 peanbHBIX CUTyallUid ¢ TOMOILBIO CUCTEM YPABHEHMI C
napameTrpamu

120 KontponwHas pabora: "3agauu ¢ mapameTpamu”

11 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH:
"VpaBuenus"

122 [ToBTOpeHME, 0000IIEeHNE, CHCTEMATH3aIUs 3HAHU:
Hy n

paBHEHHS

123 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 3HAHUH:

"VpaBuenus. CucteMbl ypaBHEHUN"
y

124 [ToBTOpenue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH:
"Hepasenctra"

125 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3aIIs] 3HAHUN:
"HepaBencrsa"

126 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIMs 3HAHUH:
"Hepasenctra"

127 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3aIIs] 3HAHUN:
"[Ipon3BoaHas u €€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU:
"[Ipon3BoaHas n €€ npumeHeHue"

129 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3aIMs 3HAHU:
"[Ipon3BoaHas n €€ npumeHeHue"

130 [ToBTOpeHme, 06001IeHNE, cucTeMaTH3alus 3HaHui: "MHTerpan
U €ro npuMeHeHue"

131 TloBropenue, o6o0IeHHE, cCCTeMaTHU3anus 3HaHui: "D yHKIHH"




132 TloBTopenwme, 0000IIEHUE, CHCTEMaTH3alKs 3HaHui: "OyHKIn"

133 TloBTopenwue, 0000IICHUE, CCTeMaTH3alus 3HaHui: "OyHKIun"

134 HroroBas KOHTpoObHas paboTa

135 MHroroBas KOHTpOJIbHAS paboTa

136 IloBTOpenue, 0600IICHNE, CHCTEMAaTU3allNs 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon .
AT IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
p 0o0pa3oBaTe/IbHOM NPOIrPaMMbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTh NOHATUAMU: PALMOHAIIBHOE U IEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS
' U JIeCSITUYHAs! 1poOb, IPOLIEHTHI
12 BeinonuaTe apupMeTHyeckue omnepanuy ¢ paldoOHAIbHBIMU U AEHCTBUTEIbHBIMU
) YUCIaMU
13 BoinonHATe npubanKEHHBIE BEIUMCICHUS, UCIIONIb3YS IIpaBUiIa OKPYTJICHMUS, 1eaTh
' IIPUKUAKY U OLICHKY Pe3yJIbTaTa BbIYMCICHUN
OnepupoBaTh HNOHATHSMM: CTENEHb C LIEJIbIM IOKa3aTeleM, CTaHAapTHas Qopma
14 3anMcu JEMCTBUTEIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTENEHHU; HCIOJIb30BaTh
’ HOIXOAALIYI0 (OPMY 3aIUCH JACHCTBUTENBHBIX YUCEN IS PEIICHUs MPAKTHUYECKUX
3a/1a4 U Mpe/ICTaBICHMS] JaHHBIX
OnepupoBaTb MNOHATUSMHU: CHUHYC, KOCHHYC W TaHI'€HC IPOU3BOJILHOIO YIJIA;
1.5 UCIOJIb30BaTh 3alKCh IPOM3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE
byHKUIUN
2 YpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTb NOHATHUAMHU: TOXKJIECTBO, YypaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE
29 BoinonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAXKEHMM M pelarh
] TPUTOHOMETPUYECKHUE YPABHEHUS
BeimonHATe mpeoOpa3oBaHUs IENBIX, PALUOHAIBHBIX U UPpalMOHAIBHBIX
2.3 BBIPQXEHHUI U peliaTh OCHOBHBIE TUIIbI LENbIX, PAIMOHAIBHBIX U UPPallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHS U HEPABEHCTBA AJIs PELICHUs MaTEMAaTUYECKUX 3a]a4 U 3a7a4
' U3 pa3IMyHBIX o01acTell HAayKHU U PeabHOM KU3HU
MonenupoBaTh peaibHble CUTYal[MM Ha S3bIKE alreOpbl, COCTABISATH BbIPAXKEHMUS,
2.5 YPaBHEHHs, HEPABEHCTBA 110 YCIOBHIO 337ja4l, UCCIEA0BATh TOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammnapara aareOpsbl
3 DYHKIMH U TpaduKu
OnepupoBaTh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHus (QyHKIMH, OO0JIacTh
3.1 OTpeNieNIeHusT U MHOXKEeCTBO 3HaueHUil (yHKuuMH, rpaduk (GYHKIUH, B3aUMHO
oOpaTHble QYHKINH
3 OnepupoBaTh MOHATHSAMH: YETHOCTb U HEYETHOCTh (PYHKIMH, HYIU (PYHKIIHH,
) IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Vcnionb3oBath rpaduku QyHKIMNA 1J1s1 pelIeHus] ypaBHEHUH
34 Crpoutb W uyMTaTh TrpadUKd JTUHEHHOW (QYHKUIMH, KBAaJPAaTUUYHOW (QYHKIUH,
' CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
Hcnonb3oBath rpaduku PyHKIUN I MCCIAEAOBaHUS MPOIECCOB U 3aBUCHMOCTEH
3.5 IPY PELICHUH 337a4 U3 JPYTrUX YyU4eOHBIX IPEIMETOB U peallbHOM KU3HU, BHIPAXKATh

dbopMynaMu 3aBUCHMOCTH MEXAY BEIMUYHHAMU

Hauvana mareMaTuyeckoro anain3a




OnepupoBatb MOHSTUSIMHU: MOCIIEI0BATEIbHOCTD, apudmernueckas U

41 r€OMETPUYECKasi MPOrPeCcCUn
49 OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIAs T€OMETPHUECKAsl MPOTPECCHs,
cyMMa OECKOHEUHO YObIBAIOIIEH T€OMETPUUYECKOM MPOrpeccuu
4.3 3a/1aBaTh NOCIEI0BATENBHOCTH PA3IMYHBIMU CIOCOOAMU
44 Hcnonb3oBaTh CBOWCTBA IOCJIEAOBATEIBHOCTEH W MPOrPECCHM Il pPELICHUs
peabHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHO»XeCTBa U JIOTUKA
5.1 OrniepupoBaTh NOHIATHSIMU: MHOKECTBO, ONIEpaIIU HaJl MHOYKECTBAMHU
59 Hcnonbp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jjsi OINUCAaHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHIATHIMU: ONPEJIEICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon .
ORI IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOCHUs OCHOBHO
pesynhTaTa o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus
1 Yucna v BIYUCICHUS
OrniepupoBaTh MOHSTHSAMHU: HATypaldbHOE, LIETI0€ YHMCIIO; MCIOJIB30BaTh MPU3HAKU
1.1 JIETMMOCTH LIEJIbIX YUCEII, Pa3JI0KEHUE YUCIIA HAa IPOCThIE MHOXKUTEIH JJIs1 PEIICHUS
3a/1a4y
1.2 OnepupoBaTh NOHATHEM: CTEIIEHB C PAllMOHAJIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh TMOHATUSIMH: JIOTapudM dYHCIIA, JACCATHYHBIE U HATypaJbHBIC
J0rapuQmbl
2 YpaBHEHHs 1 HEpABEHCTBA
[TpuMeHsITh CBOWMCTBAa CTENEHU IS MPeoOpa3oBaHUs BBIPAKEHHUM, ONMEPUPOBATH
2.1 MOHSATUSMHU: TOKA3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
MOKa3aTeJIbHBbIX YPAaBHEHUI 1 HEPABEHCTB
BrimonHsaTe npeoOpa3oBaHus BRIPAKEHHM, COAepkKAIIUX Jorapu(mbl; ONepupoBaTh
2.2 MOHSATUSAMHU: JIOTApU(HMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI
Jorapu(pMHUECKUX YpaBHEHHUHN U HEPABEHCTB
2.3 Haxonuts penieHust npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh TNOHATHUSIMMU: _cucTema J'II/IHG:"I\/'IHHX YpaBHEHUH U €€ pEICHHUE;
WCITOJIH30BATh CHCTEMY JIMHEWHBIX YPABHEHUH JIJIS1 PEIICHUS MPAKTHYECKUX 3a71a4
25 Haxom/m)v peuieHusl MPOCTEMIIMX CHCTEM M COBOKYITHOCTEM palMOHAIBHBIX
YpaBHEHU U HEPABEHCTB
MonenupoBaTh peaidbHbIE CHTYaIlUH HA S3BIKE alireOpbl, COCTABISATH BHIPAKCHHSI,
2.6 yYpaBHEHHUs, HEPABEHCTBA MW CHUCTEMBl 110 YCIOBHUIO 3a/1add, HCCIEI0BATh
MOCTPOCHHBIE MOJIENU C MCIIOIH30BAHKUEM allfapara aireopsl
3 DyHKIUHU U TpadUKU
OnepupoBaTh MOHATUSAMU: MIEPHOINYECKAst (PYHKIIHSI, TPOMEKYTKH MOHOTOHHOCTH
31 GYHKIIMMA, TOYKH SKCTpeMyma (GYHKIHWH, HauOoOJbIlIee W HAWUMEHbBIIEEe 3HAYCHUS
(GYHKIIH Ha POMEKYTKE; UCIIOJIb30BATh UX AJIs HCCIeA0BaHUs (DYHKIIUH, 3aTaHHOM
rpapuKoM
OnepupoBaTh TOHATHAMHU: TpaduKH TOKAa3aTEIbHOW, JOrapuMUUECKOW U
3.2 TPUTOHOMETPHUECKUX (YHKIIHMH; H300pakaTh WX HA KOOPAWHATHOW TUIOCKOCTH H

MCIIOJIb30BATh JJIsl PeLICHUS] YpaBHEHHM U HEPABEHCTB




N300pakath Ha KOOPAWHATHOM IIJIOCKOCTH TpapuKH JIHHEHHBIX YpPaBHEHUU |

33 VICII0JIb30BAaTh UX JUIsl PEIICHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUN
34 Hcnonb3oBate rpaduku GyHKIUI 1151 MCCIIEJOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH U3
JPYruX y4eOHBIX AUCIUILINH
4 Hayana MaTeMaTH4yecKoro aHaiamsa
OnepupoBaTh MOHATUSAMH: HeNpepblBHAs (QYHKIMSA, NpoU3BOAHAs (QyHKIMM;
4.1 UCTIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICT MPOU3BOAHOMN JUISl PELICHUS
3aja4
49 HaxonuTe mnpou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMH, BBIYUCIATH I[POU3BOAHBIE
' CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonb30BaTh MPOU3BOJAHYIO AJISl MCCIENOBaHUA (YHKIMM HAa MOHOTOHHOCTH H
9KCTPEMYMBI, IPUMEHSTh PE3YyJIbTAThl CCIEA0BAHMS K IOCTPOESHUIO IPa(UKOB
44 Hcnonp30BaTh NPOU3BOAHYKO Ul HAxXOXKIACHWS HAWIYYIIErO0 pPEIICHUS B
IPUKIIAJIHBIX, B TOM YHCJIE COI[MAJIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTh NOHATUSAMU: IEPBOOOPA3HAst U UHTETPAJ; IOHUMATh N'€OMETPUUECKHIM
U pU3MYECKUI CMbICI MHTErpajia
46 Haxonute nepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKLUH, BBIYUCIATH MHTErpajg Io
dbopmysne Hetotona — JleiiOHuma
47 Pemware npuknagHele 3agadd, B TOM 4YHUCJIE COLMAIBHO-DKOHOMHYECKOIO U

q)HSquCKOFO XapaKTepa, CpCaACTBAMH MATCMATHYCCKOI'O aHaJIM3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kox IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna U BRIYUCICHUS
Pammonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE
11 nepuoAnydeckue Jpodu. Apudmernueckue omepanuud ¢ palMoOHaJbHBIMUA  YHUCIIAMU,
peoOpa3oBaHus YUCIOBBIX BblpakeHUH. [IpuMenenne apobelt U MpOIEHTOB AJis peleHus
MPUKJIAHBIX 33]1a4 U3 Pa3IN4HbIX OTPACieil 3HAaHUN U peaJIbHON KU3HU
JeiicTBuTenpHbple YKcna. ParpoHanbHBlE M HMppalMOHANbHBIE 4YWCIa. ApUpMETHUECKHE
1.2 | omepauuu C JACUCTBUTEIbHBIMH uuclIaMu. [IpuOmmkEHHBIE BBIUMCICHUS, MpaBUia
OKpYTJIEHUs, IPUKUJKA U OIIEHKA PE3yNbTaTa BBIYUCICHUN
Crenenb c nensiM mokazateneM. CrtanaapTHas (opma 3amucH JEHCTBUTENHHOTO YHCIA.
1.3 Hcnonp3oBanne moaxonsmeid (GopMbl 3amuCH  JACHCTBUTEIBHBIX YHCEN ISl PEIICHHS
MPaKTUYECKHX 3aJ1a4 ¥ NPEJICTABIECHUS JaHHBIX
1.4 ApI/I(I)MeTI/I‘{E:CKI/Iﬁ KOpEeHb HATypaJbHOU cTeneHu. JleiicTBus ¢ apuMeTHIECKUMU KOPHIMHU
HaTypaJbHON CTENIEHU
15 CuHyc, KOCHHYC ¥ TAHTE€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHTEHC
YHICJIOBOIO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPe0Opa3OBaHUs
29 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' dbopMyIibl
2.3 YpaBHeHuUe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo MHTEPBAIIOB
2.4 Pemenue nenspix U ApoOHO-paIMOHAIBHBIX YPAaBHCHHUI U HEPABEHCTB
2.5 Pemienue nppanmoHaabHbIX YPAaBHEHUM U HEPABEHCTB




2.6 Pernienne TpUroHOMETPUYECKUX YpaBHEHUH
27 [IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX 3aJad M 3aJ1ad U3
) pa3IMYHBIX 00J1aCTeH HAYKU U pealIbHOM KU3HH
3 DyHKIUHU U TpapUKH
3.1 Oynk1us, crnocoosl 3ananus Gyakmun. I'paduk Gyaxmum. Bzanmuo obparubie GyHKIMN
39 OO6nacTp ompeneneHuss 1 MHOXeCTBO 3HadeHud ¢yHkumuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 Crenennasi (pyHKIUS ¢ HATypaJlbHBIM M IIeJIbIM TMoka3aTeneM. EE cBoiicTBa u rpaduxk.
CaoticTBa U rpadK KOPHSI 71-OW CTCTICHH
34 TpuroHomeTpuyeckass OKpPYKHOCTb, ONIPEICICHUE TPUTOHOMETPHUYECKUX  (PyHKIUN
YHCJIOBOTO ApIryMEHTa
4 Hayana maremaTnueckoro aHannsa
41 [TocnenoBarenbHOCTH,  CIOCOOBI  3agaHUsl  IOcieqoBaTreabHOCTed.  MOHOTOHHBIE
110CJIEI0BATENbHOCTH
Apudpmernueckass M reoMmerpuueckas — mnporpeccu.  beckoHeuHo — yObIBaromias
4o | TEOMETpHYECKas —MPOrpeccHs. Cymma OeckOoHEYHO yOBIBAaIOIIEH TreoMeTpU4ecKon
nporpeccuu. @opmyna CI0XKHBIX NMPOLEHTOB. Mcnonab3oBaHUE MPOrpecCHU sl peleHUs
peanbHBIX 33/1a4 NPUKIAJIHOIO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, onepauuu Haja MHoxecTBamu. /luarpammbl Oiinepa — Benna. Ilpumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOTO anmapara Jyisi OMUCAHUs peajbHbIX MPOIIECCOB U SBJICHUH, PU
pelIeHnH 33724 U3 IPYTuX y4eOHbIX MPEeIMETOB
5.2 | Omnpenenenue, TeopemMa, CIE€ICTBUE, 10KA3aTEIHCTBO
11 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky e1MMoCcTy HEeIbIX YHcell
1.2 CreneHsb C pallMOHAIBHBIM NOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm yncna. JlecaTuaHble U HaTypaIbHBIC JOTapru(MbI
2 YpaBHEHUs U HEpPABEHCTBA
2.1 IIpeobpa3oBaHue BbIpaXXeHUi, COAepKAIUX JTOTapHPMBbI
2.2 IIpeoOpa3oBaHue BbIpaXEHU, COEPIKAIUX CTENEHH C PAIlOHATBHBIM TTOKa3aTelIeM
2.3 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE YpaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUs U HEPABEHCTBA
26 CI/ICT?MLI J'II/IHCI\/’IHLIXV ypaBHeHUH. PerieHue npukiIafHbIX 3a7a4 C I[OMOIIBI CHUCTEMBI
JIMHEWHBIX YpaBHEHUHN
2.7 CucTtemMbl ¥ COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHUI 1 HEPABCHCTB
o [IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHICCKUX 3a/1a9 U 3a]1a4
W3 pa3aMyYHbIX 00JacTel HAyKH U peaIbHON KU3HU
3 OyHKIMH U TpaduKh
31 Oyukuwmst. [Tepuonudeckre ynkuun. [IpoMexyTkun MOHOTOHHOCTH (QYHKIIUK. MaKCUMyMBbI
1 MUHUMYMBI QyHkuun. Hanbonbiiee n HauMeHblee 3HaueHne QYHKIUU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckne GyHKIIUU, UX CBOMCTBA B rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH




34 Hcnons3zoBanne rpadukoB PyHKITUN TSI pEIICHUS] YPABHCHUH M JIMHEWHBIX CHCTEM

Hcnons3zoBanne rpadukoB (GYHKIUNA IS HCCIENOBAHUS IPOIECCOB W 3aBUCHUMOCTEH,

3.5 .
KOTOpPBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 JPYTUX YIeOHBIX MPEAMETOB M PEIbHOM KU3HU

4 Hauana maTemaTuyeckoro aHainsa

4.1 HenpepoiBable GhyHKIIMU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHIS] HEPABEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHii CMBICI TPOU3BOIHOM

[TpousBoaHbie 3MeMEHTApHBIX (QYHKIUH. DOpMyabl HAXOXKICHHS MPOU3BOAHOH CYMMBI,

4.3 MIPOM3BEICHUS K YACTHOTO () YHKIIHIA

44 [IpumeneHue NPoU3BOAHON K MCCIeNOBaHUIO (DYHKUMNA HA MOHOTOHHOCTh M AKCTPEMYMBI.
) Haxoxaenne HanboIbIIero 1 HaMMEHbIIEro 3HaYeHHs (PYHKIIUU HA OTPE3Ke

45 [IpuMeneHne npor3BOAHOM 1JIsI HAXO0XKICHUS HAWTYUIIEro PEIICHUs B MPUKIIAIHBIX 3a/1a4ax,

JUISL OIPEJICJICHUs CKOPOCTH Mpoliecca, 3aJaHHoro (GopMyIioi win rpadukomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

WuTerpan, ero reomeTpuyeckuil u Guandeckuii cMbici. Beruncienue narerpana mno gopmyie

4.7 Herorona — JleniOuunma

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHUSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHEI'O
OBHIET'O OBPA3OBAHUA

Ko .

I oie AEMOLO IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
posep 00pa3oBaTeIbHON MPOrpaMMbI CpPeIHETr0 001Eero 00pa3oBaHusl

TpeOOBaHUs

Brnagenne meTtomammu J0Ka3aTeNbCTB, aJIrOPUTMaMM pPELIEHUS 3a4ady; YMEHHE
dbopMynupoBaTh U ONEPUPOBATh IHOHATHAMM: OIpeJesIeHUe, akcHuoMa, Teopema,
CJIEJICTBUE, CBOMICTBO, MPHU3HAK, JI0KA3aTEIbCTBO, PaBHOCUJIbHBIE (POPMYIMPOBKH;
OpPUMEHATh MX; YMEHHMe (QOpMyJIHpoBaTh OOpaTHOE M  MPOTHBOIOJIOKHOE
YTBEpXKACHHE, NPUBOIAUTH NPUMEPHl U KOHTPIPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTUYECKON MHIYKIUHM; IPOBOJUTH [OKA3aTEJIBHBIE PAaCCYXIECHHUA IIpH
1 pelleHny 3a7ady, OIEHMBATh JIOTMYECKYIO MPaBUIIBHOCTh PAacCYXJIECHUN; YMEHUe
OIEpUpPOBaTh  IMOHATHSAMH:  MHOYKECTBO, IIOAMHOXECTBO, OIEpaluy  Haj
MHO’KE€CTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Juis
OINMCAHHUS PeabHBIX ITPOLECCOB U SIBJICHUN U IIPU PELICHUH 3a7ad, B TOM YHCIIE U3
JIpYTuX Y4eOHBIX MPEIMETOB; YMEHHE OINEpPUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN
rpa¢, aepeBo, LMK, rpad Ha MIOCKOCTU; YMEHHME 3a7aBaTh M OMUCHIBATH Tpadbl
Pa3IUYHBIMU CIOCO0aMU; UCIIOJIB30BaTh Tpadbl P PELICHUH 3314

YMeHue onepupoBaTh MOHATHSIMU: HATypalbHOE YHCIIO, IIEJI0€ YHCIIO, CTENEeHb C
[EeNbIM TIOKa3aTejeM, KOpeHb HaTypalbHOW CTENEHH, CTETEeHb C PalMOHAIHHBIM
1oKaszareseM, CTEeTEeHb C JIEHCTBUTENbHBIM IOKa3aTeseM, JorapudM 4ucia, CUHYC,
KOCHHYC ¥ TAaHTEHC NPOW3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJIIO, PallMOHAIbHOE
YHCII0, UPPAlMOHAIBHOE YMCIIO0, MHOKECTBA HATYPAJIbHBIX, LENbIX, PALIMOHATIBHBIX,
HeﬁCTBHTeHBHBIX YUCCIl; YMCHUC HUCITI0JIB30BAaTh IPHU3HAKU ACIIMMOCTH, HanMMEHBITHH
o0ImuMii AeTUTeNh U HaUMEeHblIee oll11ee KpaTHoe, anropuT™ EBKinia npu pereHuu
3aaa4; 3HaKOMCTBO C PA3JIMYHBIMUA MMO3UIMOHHBIMHU CUCTEMAaMU CUHHUCIICHUA, YMCHUC
BBINOJIHATH BBIYUCIICHHE 3HAYCHUN U MTPeoOpa30oBaHus BEIPAXKEHUI CO CTETIEHAMHU U
norapudmamu, npeoOpa3zoBaHUs JPOOHO-PALMOHAIBHBIX BBIPAKEHUN; YMEHHUE
ONEepUPOBATH TOHATHSAMM: IOCIEI0BATEIbHOCTh, apu(MeTHUecKass MpOorpeccus,
reoMeTpuyuecKasi  Mporpeccus, OECKOHEYHO  yObIBalomas TeOMETpHUYECKast
nporpeccusd; yMCHHUC 3aJlaBaTb IOCICAOBATCIIBHOCTH, B TOM YHCJIC C IMOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHITUSAMH: KOMIIJIEKCHOE YHCIIO,
COHp}I)KéHHI:IG KOMIUJICKCHBIC 4YHCJId, MOAYJIb W APryMCHT KOMIUICKCHOI'0 4uCja,
dopMa 3ammcH KOMIUIEKCHBIX YHCeN (TeoMeTpHyecKas, TPUTOHOMETpHUYecKas H




anreOpanveckas); yMeTh IPOU3BOAUTH ApUPMETHICCKUE TEUCTBUS C KOMIUIEKCHBIMH
qucjiaMy; IpUBOJUTL MPUMCEPBI UCITOJIB30BAHUA KOMIIJICKCHBIX YUCCII; OIICPUPOBATH
MOHATUSIMU: MaTpuia 2x2 u 3X3, onpeaeanuTenb MaTPUIbl, TEOMETPUUYECKUI CMBICIT
OIpEeAEIUTEINS

YMeHue ~ onmepupoBarb  MOHATHAMH:  PAlMOHAIBHBIEC,  HMpPpalUOHAIbHBIC,
HOKa3aTesbHbIC, CTENIEHHbIE, JIorapu(pMUIECKUEe, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, HMX CHUCTEMbI; YMEHHE OIECPUPOBATh IOHATUAMU: TOKIECTBO,
TOKAECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCWJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CUCTEM; YMEHME PEIIATh
YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX MPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHATb YpaBHEHUS,
HEPAaBEHCTBA, MX CHUCTEMBl Ui PEIICHHsA MAaTeMaTM4eCKMX 3aJad U 3ajad H3
Pa3IMYHBIX 00J1aCTeH HAYKU U pealIbHOM KU3HH

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, YETHOCTh (YHKLUH, IEPUOAUYHOCTD
(GyHKIMH, OTrpaHUMYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKIUH, SKCTPEMYyM
¢GyHkuuu, HaumOosblllee W HaWMEHbIee 3HAYeHHs (YHKIMH Ha IPOMEXKYTKE,
HenpepbiBHAs (QYHKIWS, acUMNTOTHl rpaduka QYHKIUH, TepBas H  BTOpas
Opou3BOHAs (PYHKIMM, F€OMETpUYECKMH M (PU3MYECKHI CMBICI MPOU3BOJHOM,
nepBooOpasHasi, OnpeeNEéHHbI HHTETPpall; YMEHHE HAaXOAUTh aCUMIITOTHI Tpaduka
(GyHKLIUU; YyMEHHE BBIYUCIATH MPOM3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YaCTHOIO U
KOMITO3UIINH (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIUH;
yYMEHHUE HaXOAUTh MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIMI; yMEHHE UCIIO0Ib30BaTh
MIPOM3BOJIHYIO JUIS UCCIICAOBAHUS (QYHKIMI, HAXOAUTh HAHOOJBIINE M HANMEHBIIINE
3Ha4YeHUsl QYHKUUN; CTPOUTH T'papUKH MHOTOWIEHOB C MCIOJIb30BAHUEM alllapaTa
MaTeMaTHYECKOTO  aHalu3a; MPHUMEHATh MPOU3BOAHYIO I HAaXOXKICHUS
HaWIYYIlIero pelieHus: B IPUKIAJHbIX, B TOM YHCJIE COLMAIbHO-IKOHOMHUYECKUX U
bu3HYecKuX 3a7a4ax; HaXOUTh TUTOMAIN U 00BEMBI (PUTYP C TIOMOIIIBIO UHTETPAJIA;
OPUBOANUTH  NPUMEPHl  MATEMaTHYECKOIO  MOJEIUPOBAaHUS € TOMOIUIBIO
TG depeHIMATBHBIX YpaBHEHUI

YMeHue omnepupoBaTh MNOHATUSAMU: Trpapuk (yHKUMM, oOpaTHas (QyHKIuS,
KOMIO3UIUS QYHKIMH, TMHEHHas GYHKINS, KBaJpaTH4Has QyHKIM, pallioHaIbHAs
GyHKIMA, creneHHas (QYHKIUS, TPUTOHOMETpUYecKHe (yHKUUU, OOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKLUHU, TOKa3aTeidbHas M Jorapudmuueckas (QyHKLIUY;
YMEHHE CTPOUTHh TIpaUKH HU3YUYEHHBIX (YHKIMHA, BBIIOJHATH NpeoOpa3oBaHUs
rpa¢pukoB (YHKLUUH, HCIONB30BaTh TIpaduKd IS U3Yy4EHHs] TPOLECCOB U
3aBUCHUMOCTEH, MpU pELIeHUU 3a7ad U3 IpYruX yuyeOHbIX MPEAMETOB U 3aJad U3
pearbHOM KM3HM; BbIpaXaTb (opMylaMH 3aBUCUMOCTH MEXAy BEINYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKUUN AJI pelIeHUs] ypaBHEHH, HEPaBEHCTB
U 33Ja4 C MapaMmeTpaMiy; M300pa)xaTh Ha KOOPJAMHATHOW IJIOCKOCTH MHOXECTBA
pElIEHUI YpaBHEHU, HEPABEHCTB M X CUCTEM

YMeHue peniatb TEKCTOBBIE 33]Ja4l Pa3HBIX TUIIOB (B TOM YHUCJIE€ HA MPOLIEHTHI, TOJIU
U YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3aJa4yd W3
o0JacTy ynpaBlieHUs TUYHBIMHU U CEMEHHBIMU (PUHAHCAMU); COCTABIISATh BHIPAKEHUS,
YpaBHEHUs, HEPABCHCTBA M HUX CHUCTEMBbI II0 YCIOBUIO 3alayd, HCCIENOBAaTh
NOJy4EHHOE pEIIEHUEe U OLICHWBATh IPaBIONOJO0OHOCTh pE3yIbTATOB;, yYMEHHUE
MOJICJINPOBATh PEAJIbHBIE CUTYAllMH HA A3BIKE MATEMATUKH; COCTABIIATh BBIPAKCHMUS,
YpAaBHEHUs, HEPABEHCTBA M WX CHUCTEMBbl II0 YCIOBHIO 3a/Jaud, MCCIEN0BAaTh
MIOCTPOCHHbIE MOJIENM C HCIIOJIb30BAaHUEM armrmapara anreOpbl, MHTEPIPETUPOBATH
MIOJIyY€HHBIN pe3ysbTaT

YMeHnue omepupoBaTh IOHATHSAMHU: CpenHee apu(pMEeTHYecKoe, Me/HaHa,
HauOoJpIllee M HAMMEHbIIEe 3HAYEHUsS, pa3Max, JUCIEpPCHUs, CTaHJapTHOE
OTKJIOHEHHWE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
uHpOpMalLIMIO, TpEACTaBICHHYI0O B Ta0nMuax, Ha JuarpaMmax, rpadukax,




OTpaXKaloIllyl0 CBOMCTBA peallbHbIX IMPOLECCOB U  SBJICHUMN; MPEICTaBIAThH
WH(GOPMAIIMIO C TOMOIIBI0 TAONHII U JUarpaMM; HCCIEIOBAaTh CTATHCTUYCCKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TpaUUecKux METOJO0B M 3JIEKTPOHHBIX
CpeICTB; rpahuuecKy UCCIeI0BAaTh COBMECTHBIC HAOIIOICHHS C TOMOIIBIO JHATPAMM
paccerBaHMs U JTMHEUHOU perpeccuu

YMeHue omnepupoBaTh MOHATHUAMH: CIYYalHBIA OMNBIT W Cily4allHOE COOBITHE,
BEPOATHOCTh  CIYYAWHOTO COOBITHS, YMEHHE BBIUUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpaQHUuecKuX METOAOB; NPUMEHATH (OPMYIbl CIOXKEHUS H
YMHOXEHUS BEPOSTHOCTEH, GOpMyIy MONHON BeposTHOCTH, (hopmyny beprymy,
KOMOHMHATOpHbIE (PAaKTHI U (HOPMYIIBI; OLIECHUBATh BEPOSATHOCTU PEATIbHBIX COOBITUH;
YyMEHUE ONEpPUpPOBATh TMOHATUSIMH: CiIy4yailHas BeJIMYMHA, paclpeeieHue
BEPOATHOCTEH, MaTEMaTHUECKOE OKUIAHKE, TUCTIEPCUS U CTAaHIaPTHOE OTKIIOHEHHE
CIIy4aifHON BENMYWHBI, (DYHKIUU PACIPENCICHHUS] W IUIOTHOCTH PAaBHOMEPHOTO,
MOKA3aTeIbHOIO0 U HOPMAJIBHOIO paclpe/iesieHuil; yMEHUEe UCIOIb30BaTh CBOICTBA
M3YYEHHBIX pachpeeseHui g PEIICHHs 3a7a4; 3HAKOMCTBO C TOHITHSMU: 3aKOH
OOJIBIINX YHCEI, METO/IbI BLIOOPOUHBIX UCCIIEIOBAHUN; YMEHUE IPUBOIUTD IPUMEPHI
MIPOSIBJICHUS] 3aKOHA OOJIBIINX YWCENT B MPHPOJHBIX U OOIICCTBEHHBIX SIBICHUSX;
YMEHHE ONEepPUPOBATh TMOHATUSMU: COUYETAHHE, TEPEeCTAaHOBKA, YHCIO COYETaHUMH,
YHCIIO IEPeCcTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHSATH KOMOMHATOPHBIE (PAKTHI
U PacCYXXICHHSI JUIS PEIICHUS 3a/a4; OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA,
COCTaBIISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOIyUYECHHBINA Pe3yabTaT
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YMeHue onepupoBarh IMOHATUAMHU: TOYKA, NpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYNHA YIJIa, ILIOCKUH YIOJl, IBYIPaHHBIN YIroJl, TPEXTPAHHBIN yrol,
CKPEIIMBAIOIINECS NPAMBIE, NApaUIEIbHOCTh U NEPIEHAUKYIISIPHOCTh NPSAMBIX U
IJIOCKOCTEM, yroJl MEXAYy HIPSIMBIMHM, YrOJI MEXIY IPSIMOM M INUIOCKOCTBIO, YIOJI
MEXY IUIOCKOCTSMH, PAaCCTOSIHME OT TOYKHM [JO IJIOCKOCTH, PACCTOSHUE MEXITY
MPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMH; YMEHUE MCIOJIb30BaTh IPH PEIICHUHN
3aja4 M3y4deHHble (aKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE OLIEHHBATh pa3Mephl
00BEKTOB OKPY)KAIOIIEr0 MHpPA; CTPOUTh MATEMATUYECKUE MOJIENH C IOMOIIBIO
F€OMETPUYECKUX IOHATUN U BEJIWYMH, PEIIATh CBS3aHHbIE C HUMH IPAKTHYECKUE
3a1a4u

YMeHue omnepupoBaTh HOHATUSAMM: IUIOMIAAL  (QUIYPBl, O00BEM  QUIYpHI,
MHOTOTPAaHHHMK, NPaBWIbHBI MHOTOIpaHHHK, CEUY€HHEe MHOIOIpaHHHMKa, KYO,
napajuiesienunes, npusmMa, nupamuza, purypa u moBEpXHOCTh BPAIICHUS, LIUIUHJP,
KOHYC, I1ap, cdepa, MIomaas chepbl, IIOMmaab NOBEPXHOCTU MUPAMU/IbI, TPU3MBI,
KOHYycCa, IMINHApa, 00bEM KyOa, IPSAMOYTrOJBHOTO Mapajulelenuiesa, MupaMubl,
IIPU3MBl, LWIMHAPA, KOHyca, IIapa, pa3BEPTKA NMOBEPXHOCTH, CEYECHMsI KOHYca H
IWINHAPA, MapajuleJbHbIE OCH WJIM OCHOBAaHHUIO, CEUCHHE IIapa, IUIOCKOCTb,
Kacaroasicsi cepsl, IMINHAPa, KOHYCa; YMEHHE CTPOUTh CEYeHUEe MHOTOTPAHHUKA,
n300paxxaTb MHOTOTPaHHUKH, (UTYPBI U TOBEPXHOCTH BPAIIECHUS, UX CEUEHHUS], B TOM
qyci€ C IOMOIIBI0 DJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHITh CBOWMCTBA
reoOMeTpUUecKux  (uryp, camMocTosTeNbHO  (OPMYJIHUPOBATh  ONpeAETCHUS
U3y4aeMbIX (QUTyp, BBIIBUTATh THIIOTE3bI O CBOWCTBAX U MPU3HAKAX T€OMETPUUYECKUX
¢buryp, 060CHOBBIBaTh WJIM ONPOBEPraTh MX; YMEHHUE MPOBOJIUTH KiIacCU(UKALNIO
¢uryp mo paziaMyHBIM MpPU3HAKAM, BBINOJHATH HEOOXOIUMBIE JOMOJHHUTEIbHbIE
MOCTPOCHHUS

YMeHue omnepupoBaTh MOHATHUSMHU: JBUKEHHE B IMPOCTPAHCTBE, MapaielbHbIN
NEepeHoc, CUMMETpUsl Ha IIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, Mpeodpa3oBaHue
nono6ust, mogo0HbIe PUTyphl; YMEHHE paclio3HaBaTh paBHbIE U MOAOOHBIE PUTYPHI,
B TOM YHCIIE€ B NIPUPOJE, UCKYCCTBE, APXUTEKTYPE; UCIOIb30BaTh T€OMETPUUECKUE
OTHOILIEHMsI MPH PELICHUU 3aJad; HAXOAUTh I'€OMETPUUYECKUE BEIWYMHBI ([UIMHA,
yroJ, MJOoNaas, 00bEM) MPpU PEUICHUU 33134 U3 JPYTUX Y4eOHBIX MPEAMETOB U U3
peaabHOM KM3HM; YMEHHE BBIUUCIATh I'€OMETPUUYECKHE BEIUYMHBI (AJIMHA, Yrod,




10 b, O0BEM, IJIONMIAMb TMOBEPXHOCTH), HCIONB3Ys HM3ydyeHHBbIE (GOpMYIbl U
METOABI, B TOM YHCJE: IUIOMAb MOBEPXHOCTH MUPAMHUIBI, MPU3MBI, KOHYCA,
HWIMHApa, TUiomanb cdepbl; 00BEM Kyba, MTPSIMOYTOJBHOTO TMapalieeIuIea,
NUPaMUIbI, TPU3MBI, [HIMHIPA, KOHYyCa, IIapa; yMEHHUE HAXOAUTh OTHOIICHUE
00BEMOB MOAOOHBIX GUTYD
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VYMeHHe OnepHupoBaTh MOHATHSIMHU: NPSMOYTONbHAs CHCTEMa KOOPAMHAT, BEKTOD,
KOOPJAWHATHI TOUYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA
Ha YHUCIIO, PAa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaISIpPHOE MPOU3BEICHHUE, BEKTOPHOE
NPOM3BEACHUE, YTOJI MEXKIy BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIM METOX IJISl PEIICHHS TeOMETPUYECKHX 3ahad M 3aaad Jpyrux
y4eOHBIX IPEAMETOB

VYMeHue BbBIOMpATh NOAXOMALUIMH METOJ JUIsl peIleHUs 3ajadyd; I[TOHMMAaHue
3HAYMMOCTH MaTEeMAaTUKU B M3YYEHUH MPUPOIHBIX U OOLIECTBEHHBIX MPOLECCOB U
ABJICHUM; YMEHHME PAcIO3HaBaTh IIPOSBICHUE 3aKOHOB MAaTEMATHKU B HCKYCCTBE,
YMEHUE IPUBOAUTH NPUMEPBl MATEMATUYECKUX OTKPBITUH POCCUUCKOW MU MHPOBOM
MaTEMaTUYECKON HAYKU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LETIbIX YHCe
10 Pannonaneubie uncina. OOBIKHOBEHHbBIE U JECATUYHBIC APOOU, MPOLIEHTHI, OECKOHEYHbBIE
' MIEPUOIUUECKHIE TPOOH
13 Apudpmernueckuii KOpeHE HaTypaJlbHOM creneHu. JleWcTBUS C  apuUPpMETHUYECKUMU
KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenp ¢ nensiM nokazarteneM. CreneHb C palMoHaJIbHBIM Ioka3aTteneM. CBolicTBa
CTETICHU
15 CuHyC, KOCHHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
JeiicTButenpHbple uyncia. ApudmeTnyeckue omnepanuu ¢ JeHCTBUTENbHBIMU YHUCIIAMU.
1.7 [TpubnnxEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJICHUs, NMPUKUAKA M OIEHKa pe3yibTaTa
BBIUMCICHUH
1.8 [IpeoOpa3zoBanue BeIpaKeHUH
1.9 KommuiekcHble yncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enble u 1poOHO-paIOHAIbHBIE YPaBHEHHUS
2.2 Hppanuonajibuble ypaBHEHUS
2.3 TpUroHoMeTpUYECKUE YPABHEHUS
24 [Toxa3zaTenpHbIE U JOTapUPMHUUECKUE YPABHEHHSI
2.5 Llenwie 1 1poOHO-palIMOHATIFHEIE HEPABEHCTBA
2.6 UppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenbpHBIC U JOoTapuMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 DyHKIIUK U TpaPUKH
31 OyHK1u, crnocodsl 3ananus GyHkiuu. ['paduk dyakumun. Bzaumao oOpatHbie GyHKIIAA.
' Yéruble u HeuéTHbIe pyHKUUU. [lepuoanyeckue GyHKIUN
OO6nacth onpenenaeHuss ¥ MHOXKeCTBO 3HaueHu GpyHkiuu. Hymu gynkuu. [IpomexxyTku
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKUIUU. MaKCUMyMbl U MUHUMYMBI
¢ynkuuu. HauGonbliee 1 HauMeHbllee 3HaueHue QyHKIMK Ha IPOMEXKYTKE
33 CrenenHas (yHKUIMS C HaTypajJbHBIM M LIEJbIM IOKa3zaresneM. EE cBoiicTBa U rpadux.
CaotlicTBa U rpadK KOPHSI 11-OU CTETICHH
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zaTtenpHast u jorapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
36 Touku pa3psiBa. AcuMnToTH TpadukoB Gyaknuii. CBoiicTBa (yHKINN, HETTPEPHIBHBIX HA
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUs MTOCIIEN0BATEIHLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaiausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (DYHKITHNA
42 [IpumeHeHne TpON3BOTHON K HCCIETOBAHNIO (YHKIIUH HA MOHOTOHHOCTD U 9KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAaMMEHbLIETo 3Ha4eHusl (PYHKLIMU Ha OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepauy Haj MHOKecTBamu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Purypsl Ha MIIOCKOCTH
7.2 [TpsiMble ¥ INIOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BpPALLEHUS
7.5 KoopauHaTsl U BEKTOpPbI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
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METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
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