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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa W Havajga MaTeMaTHYECKOTO aHAJIN3a» SABISETCS OJHUM M3 Haubolee
3HaYMMBIX B IPOTpaMMe CpeaHero o0miero o0pa3oBaHus, MOCKOJIbKY, C OJJHOH CTOPOHBI, OH 00ECTIeYnBaET
MHCTPYMEHTANBbHYIO 0a3y Ul M3Yy4eHHsS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrod CTOPOHBI,
(opMHUpYET JTOTHUECKOe U A0CTPAKTHOE MBIIITICHHE 00YyUJaIOIIMXCS HA YPOBHE, HEOOXO0JMMOM JIJIsi OCBOCHHS
nH(POpPMATHKH, OOIIECTBO3HAHMSA, WCTOPHH, CIOBECHOCTH W JPYTHX AWUCHUIUIMH. B paMmkax mdaHHOTO
yu4eOHOTO Kypca OOydJarouiuecs OBJIAJCBAIOT YHHBEPCAJIBHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
(hopMyIpyeT CBOU TOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIi Kypce anreOpbl U Havall MaTEMaTHYECKOTO aHaIM3a 3aKJIa/lbIBa€T OCHOBY ISl YCIIEITHOTO
OBJIZICHUS 3aKOHAMU (PU3HUKH, XUMHUH, ONOJIOTHH, TOHUMAHUS OCHOBHBIX TCHJCHIIUN Pa3BUTHS SKOHOMHKH
U OOILIECTBEHHOW >KM3HU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJB30BATh MX JUIS JaTbHEHIIIEro 00pa3oBaHus M B TOBCEAHEBHOM XKHU3HH. B TO
e BpeMsi OBJIaJIeHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTHMH KOHCTPYKIIMSMH alTreOphl H MATEMaTHYECKOTO
aHamM3a pa3BUBAaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTHHHOCTH, JOKAa3bIBAaTh
YTBEP)KJICHUSI C TIOMOUIBIO HHIYKIIMM W PacCyXKIaTh JEeIyKTHBHO, HCIIOJIB30BaTh OO0OOIIEHUE U
KOHKPETHU3AINIO, a0CTparnpoBaHKe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHE.

B xone usydenust yuebHoro Kypca «AnreOpa v Hadajda MaTeMaTHYEeCKOrO aHaJIM3a» o0ydaromuecs
MOJTy9ar0T HOBBIA OTBIT PEHICHUS! MPUKIAIHBIX 3a/1a4, CAMOCTOSTEIHLHOTO TIOCTPOCHUS MAaTEeMAaTHIECKUX
MoOJIeNiell peallbHBIX CHTYallud, WHTEPIPETAIlMH TIOJYYECHHBIX PEIICHUH, 3HAKOMSTCS C TpUMepaMu
MaTeMaTHIEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE M UCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHIECKIMH
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHsbIi Kypc 0071a/1aeT 3HAYNTENIEHBIM BOCITUTATETLHBIM ITOTEHITNATIOM, KOTOPBIN peain3yeTcs KaK
yepe3 ydeOHBIM MaTepHua, CIoCOOCTBYIOMMK (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M UYepe3
cnenu(uKky y4eOHOH JesATeNbHOCTH, TPEOYIOImEeH MPOJODKUTEIFHON KOHIEHTpAIlMA BHHUMaHWUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJYYEHHBIN Pe3yNbTaT.

B ocHoBe Meromuku oOydeHuss anreOpe W HadalaM MaTEeMaTHYECKOTO aHauM3a JICXKHT
JeSTETbHOCTHBIN MIPUHIIUT 00y4dEHHUSI.

B crpykrype yueOHOrOo Kypca «AnreOpa W Hayalla MaTeMaTHYECKOTO aHAJM3a» BBIJICICHBI
CIICAYIOIINE COJICPKATEILHO-METOANYeCKHe JTUHUU: «Yucna W BeIYHCICHUS», «DYHKIMH W TpapuKmy,
«YpaBHEeHUsT U HepaBeHCTBa», «Hauama maremaTmueckoro aHaimusza», «MHOKeCTBa W JIOTHKa». Bce
OCHOBHBIE COJICPXKATECIBHO-METOANYCCKHE JIMHUKM W3Yy4aroTCs Ha MPOTSHKCHUH JBYX JIET OOy4eHHUs Ha
YPOBHE CpeIHEro oomero oOpa3oBaHus, €CTECTBEHHO JOTOJHSS JAPYT JpYyra M MOCTENEHHO HACBIIIAsICh
HOBBIMH TEMaMH U pa3zenamu. J[aHHbIH yUeOHBIH KypC SIBJISICTCSI HHTETPATUBHBIM, TIOCKOJIbKY O0BEIUHSACT
B cebe coJliepKaHWe HECKOJIbKHMX MaTeMaTHUECKUX JUCIUIUIMH, TaKUX KakK ainreOpa, TPUrOHOMETPHS,
MaTeMaTUYCeCKUN aHajIu3, TEOPHs MHOXECTB, MaTeMaTHuyecKas Joruka u apyrue. [lo mepe Toro kak
oOyyJaronuecsi OBJIIEBAIOT BCE 0oJiee MUPOKAM MATEMATHUYECKUM allapaTtoM, y HUX MOCIIEI0BATEIbLHO
dbopMUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJENb PEalbHOM CUTYaIlWH,
NPUMEHATh 3HaHUs, TOJyYCHHBbIC INMPH W3YyYCHUHM YYEOHOrO Kypca, JUIsl PEUICHUS CaMOCTOSTEIbHO
cOpMYJIMPOBAHHOM MaTEeMaTHYECKOW 33a]1auH, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConeprxaTenbHO-MeToAuuecKast TMHUS «Hucna 1 BEIYUCIIEHUS» 3aBepiIaeT (OpMUPOBAHNE HABBIKOB
UCMOJb30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpo€ ObUIO HAyaTo Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus. Ha ypoBHe cpenHero oouiero oopazoanusi 0co0oe BHUMaHHE yAeseTcs



(OpMHPOBAHHUIO HABBHIKOB PAIIMOHAIBLHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B Ce0sl MCIOJIb30BaHUE
pa3nuyHbIX (OpPM 3aMUCH YHCIa, YMEHHE J[eNaTh NPHKHUIKY, BBINOJHATH MNPHOTMKEHHbIE
BBIYHUCIICHHA, OLICHUBATL YMCJIOBBIC BBIPAXKCHUA, pa6OTaTB C MaTCMAaTHYCCKMMH KOHCTAaHTaMH.
3HaKOMBIE O6yanOIHHMC$I MHOKXCCTBA HATypaJIbHbIX, HCJIbIX, PAIMOHAJIBHBIX 1 I[ef/'ICTBI/ITeJIBHLIX HUCECII
JOIIOJIHAOTCA MHOXCCTBOM KOMIIJIICKCHBIX yncell. B KaXxa0omM U3 JOTUX MHOXCECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CrIenn(UUECKre 3a/1a4H U OTIEPALMU: JISJICHUE HALIEIO,
OTIEPUPOBAHUE OCTATKaMHM HAa MHOXXECTBE IIEJIBIX YMCEJI, 0COOBbIe CBOMCTBA PAIMOHAIBHBIX H
MppaMOHATIEHBIX YK CEN, apu(h)METHUECKUE OTIepaIlH, a TAKKE U3BJICUCHUE KOPHS HATYpaIbHON CTETICHH
Ha MHO’KECTBE KOMIUIEKCHBIX uncen. biaronaps mocienoBarenbHOMY PACIIMPEHHIO Kpyra
HCIIOJIB3YEMbBIX YHUCCII U 3HAKOMCTBY C BO3MOJXHOCTAMU HUX MPUMCHCHUSA IJIS PCIICHUA Pa3JIMYHbBIX
3ama4 (popMuUpyercs MpeICTaBICHUE O SAMHCTBE MATCMATHKH KaK HAYKH B €€ POJIM B IIOCTPOCHUU
MOJIEJIe peaTbHOTO MUPA, IIUPOKO UCTIONB3YIOTCS 000011eHne U KOHKpeTn3amus. JInaus «YpaBHEHUsT U
HEPAaBEHCTBA» pPeaIU3yeTcss Ha MPOTSHKEHUH BCEro oOydeHHsl Ha ypOBHE cpenHero  oOriero
00pa3oBaHus, MOCKOJIBKY B KaxIoMm  pasaene l[IporpaMmel mpeaycMOTpeHO
pellleHre COOTBETCTBYIOUIMX 3ajau. B pe3ynbpTaTe 00ydaromyecs OBIaIeBalOT pa3IMuHbIMU  METOJaMu
PEHICHUA PpalOHAIIbHBIX, UPpAIHOHATIBHBIX, IIOKa3aTCJIbHbIX, J'IOFapI/I(l)MI/IIIGCKI/IX n
TPUTOHOMETPUYECKUX YPAaBHEHH, HEPABEHCTB M CHCTEM, a TAKXKE 3a7a4, COACPKAIIUX IMapaMeTphl.
[TonyueHHble yMEHMsSI LIMPOKO HCIIOJIB3YIOTCS MPHU HCCIEIOBAaHUHM (PYHKUIMN C TOMOIIBIO TPOU3BOIHOM,
IIpH pCIICHUN NPUKIIAAHBIX 3aJ1a4 U 3a1a4 Ha HAXOXACHHUC HanOOJIBIINX ¥ HAUMEHBIINX 3HAYCHUH
¢byuknun. /lanHas conepraTenibHas JIMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHHM
BBITIOJIHATE pacu€rhl 1Mo QopmynaM, MpeoOpa3oBaHUS PALIMOHAIBHBIX, UPPALMOHATIbHBIX U
TPUTOHOMETPUUECKUX BBIPAKEHM, a TaKKe BBIPAXKEHUM, COJEPKAIMX CTENEeHU U Jorapudmel.
bnarogapss u3yudeHuio anredbpandeckoro MmaTepuana MPOUCXOAUT JajlbHEWIIee pa3BUTHE
ITOPUTMUYECKOTO u abCTPaKTHOTO MBILUIEHUS 00yJaromuxcs,
(bopMHpYIOTCS HABBIKM JETYKTHBHBIX PacCyXICHHH, paboThl ¢ CUMBOJIBHBIMU (hOopMaMu,
Mpe/ICTaBJICHHs 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEN B BUJIE PAaBEHCTB M HEPaBEHCTB. Ajiredpa npeagaraer
3¢ deKTUBHBIE HHCTPYMEHTHI JJIsl PeUICHHsI TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33/1a4, HAaIJISTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.
CopepxarenpHo-MeToanueckass JUHUS «DYHKIMU U TpadUK» TECHO MeperuieTaeTcs ¢ IpyruMu
JUHUSMU Yy4eOHOTrO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIE 3aJaéT MOCIeI0BaTeIbHOCTh H3YUYCHHS
Matepuaina. MzyueHue creneHHOMH, MoKa3aTeabHOU, JorapuMUUecKoil 1 TPUTOHOMETPUUYECKUX (PYHKIIHM,
UX CBOMCTB U rpadMKOB, UCMOJIb30BaHUE (PYHKIUHN JUId peuieHus 3a7a4 U3 IpYyrux yueOHbIX MPEeIMETOB U
peasIbHOM KM3HU TECHO CBS3aHO KaK C MAaTeMAaTHYECKHM aHalM30M, TaK U C PEUICHHUEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3ToM Gomblioe BHUMaHUE yraenseTcss (GOpMUpPOBAHUIO YMEHHUS BbIpaxaTh (GopMyliaMu
3aBUCHUMOCTH MEXJY pa3IUYHBIMU BEIWYMHAMH, HCCIEIOBATh MOJY4YCHHbIE (PYHKLIUU, CTPOUTH HX
rpadpuku. MaTepuan 3TON coJep)KaTeNbHON IJMHUU HAlelieH Ha pa3BUTHE YMEHHH M HAaBBIKOB,
MO3BOJISIFOIIMX BbIpaXKaTh 3aBUCMMOCTH MEXAY BEIUYMHAMU B PA3IU4HON (dopMe: aHaTUTUYECKOM,
rpaduyeckoil u cinoBecHol. Ero m3ydeHue crnocoOCTBYeT Pa3BUTHIO aITOPUTMUYECKOTO MBIIIICHUS,
CIOCOOHOCTH K 000OIIEHUIO 1 KOHKPETU3allMH, UCIIOIb30BAaHUIO aHAJIOTHI.
ConepxarenbHas nuHusa «Havana MareMaTH4ecKOro aHainn3a» MO3BOJISIET CYIIECTBEHHO PACIIUPUTH
Kpyr KaKk MaTeMaTHYeCKHX, TaK W TMPUKIAJAHBIX 3aJay, JOCTYIHBIX OOYy4aromIMMCs, TaK Kak Yy HHUX
MOSIBJISIETCSI  BO3MOXHOCTh CTPOUTHh T'paUKH CIOXKHBIX (YHKIHH, OMpeNensTh WX HauOOIbIIHNE U
HAaUMEHBIIINE 3HAYCHUSI, BBIYUCIIATH TUIOMIAu QUryp U 0OBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas conep)kaTelbHas JHMHHUS OTKPHIBAET HOBBIE



BO3MOXHOCTH TIOCTPOCHUS MAaTEMAaTUYECKUX MOJICICH pEalbHBIX CHUTYyallui, IMO3BOJSET HAXOIWTh
HaWTy4Illee PelIieHUe B MPUKIAJHBIX, B TOM YHCIIE COIMATLHO-3KOHOMHUYECKUX, 3a7adaX. 3HAKOMCTBO C
OCHOBaMM MaTEMAaTHYECKOTO aHAJIN3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (POPMATLHO-JIOTHUECKOTO U
KpEaTHBHOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHUW pPACHO3HABATh MPOSBICHHS 3aKOHOB MATEMATHKH B
HayKe, TeXHUKE W UCKyccTBe. OOydaromuecs: y3HAIOT O BBIIAIONIUXCSA Pe3yabTaTaX, MOJydeHHBIX B XOJIe
pa3BHUTHS MaTEeMAaTHKH KaK HAyKH, H 00 UX aBTOpax.

ConepxarenpHO-MEeTOAMYECKast TUHHS «MHOKECTBA M JIOTUKA» BKIIIOYACT B CEOS SJICMEHTHI TCOPHH
MHOKECTB I MaTEeMAaTHYECKOW JIOTHKH. Te0opeTHKO-MHOKECTBEHHBIC MPEACTABIICHUS TPOHU3BIBAIOT BEChH
KypC IIKOJBHOM MAaTEeMATHUKH M TIPEJyIaraloT Haubosee YHUBEPCATbHBIN S3bIK, 00bEIMHSIONINA BCE Pa3Ieibl
MaTeMaTHKHU U €€ MPUIOKCHU, OHU CBS3BIBAIOT Pa3HbIC MATEMATHIYCCKUE TUCIIUIUIMHBI U UX MTPHIIOKCHUS
B emuHoe 1enoe. [loaToMy BaXHO /JaTh BO3MOXKHOCTH OOYy4YarolmIeMycsi IOHHMATh TEOPETHKO-
MHOKECTBCHHBIHN S3bIK COBPEMEHHON MAaTEMAaTHKH W WCIIOJIL30BaTh €r0 JUIS BBIPAKCHHUS CBOUX MBICIICH.
JpyruM BaKHBIM TPU3HAKOM MATEMAaTHKH KaK HAYKU CIIEAYeT MPU3HATH CBOMCTBEHHYIO €M CTPOrOCTh
00OCHOBaHHMH W CIIEZIOBAaHUE OIPENEIEHHBIM TpPaBUIAM IIOCTPOCHUS JO0KA3aTEeNbCTB. 3HAKOMCTBO C
JJIEMEHTAaMU MaTEeMaTHYECKOU JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS 00yJaromuXcs,
MO3BOJISICT UM CTPOHWTH CBOW PACCYKJICHUS HA OCHOBE JIOTUYECKUX TNPABWI, (OPMUPYET HABBIKH
KPUTHUYECKOTO MBIIIJICHHS.

B ydeOHOM Kypce «AnrebOpa W Havajga MaTeMaTHYECKOTO aHaJIN3a» MPHCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOTO MOJICIUPOBAHUS, KOTOpPhIC TPHU3BaHBI CIIOCOOCTBOBATH (OPMUPOBAHUIO HABBHIKOB
MTOCTPOCHHS MOJICIICH PealTbHBIX CHTYAIIHHA, UCCIICAOBAHMS ATHX MOJIENICH C TOMOIIIBIO armapaTa aireOpsl 1
MaTeMaTHYeCKOT0 aHall3a, WHTEPIPETAllMd TOJYYCHHBIX pe3yiabTaToB. Takue 3aJaHus BIUICTCHBI B
KK U3 pa3JIeioB MMPOTPAMMEI, IIOCKOJIBKY BECh MaTeprall y4eOHOTO Kypca IMUPOKO UCIIOIB3YEeTCS IS
peleHus MPUKIaTHbIX 3aaa4. [Ipu pemeHnn peaabHBIX MPaKTHYECKUX 3a/ad 0OydJarolInecs: pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, UCIOJIB30BaTh AHAJIOTHIO,
00001IaTh M KOHKPETHU3UPOBATh TMpoliemy. JlesaTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB pPEIICHUS
MPUKIIAJHBIX 3a7a4 OPTaHU3YeTCsl B MPOIIECCe M3YYEHUS BCEX TeM y4eOHOTro Kypca «AnreOpa W Havaia
MaTEeMaTUYECKOTO aHAIH3ay.

Ha n3ydenue yueOHOTO Kypca «Anredpa U Hauajia MaTeMaTHYECKOTO aHalTN3ay OTBOAMTCS 272 yaca:
B 10 xacce — 136 yacoB (4 yaca B Hezenio), B 11 kitacce — 136 yacoB (4 yaca B HEZIEINIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Ymucaa v BbIYHCICHUS

Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECSATUYHBIE JpOOM, TPOLEHTHI, OECKOHEUHBIE
nepuoandeckue nqpoou. [lpumenenne qpooeit U MPOIEHTOB /IS PELICHUS MPUKIIAIHBIX 33/1a4 U3 Pa3IHIHBIX
OTpaciiel 3HAHUM U pealbHOW KU3HMU.

JlelicTBuTenbHbIE Yncaa. PanoHanbHble U MppalMOHaibHble YUciia. ApupMETHUECKHUE ONlepaliy ¢
NEUCTBUTENBHBIMU 4YMCTIaMU. MOJyab JEUCTBUTENBHOTO 4YHWCiIa U ero cpoiicTBa. [IpubmmxéHHble
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BbIUMCIICHUM.

Crenenp ¢ nensiM nokaszareneM. bunom Heiotona. Mcnonp3oBanue moaxomsimieii GopMmel 3amucu
JNEMCTBUTENBHBIX YUCEN JIUISl PELICHUsI IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeIeM U €€ CBOWCTBA, CTENEHb C AEHCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudwm uucna. CoiicTBa siorapudma. JlecsTHuHbIe 1 HATYpaJbHbBIE JOTapr(PMBbIL.

CuHyc, KOCHUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa u TOXKAECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUsI-clieAcTBUsI. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcHOBHBIE METOJBl pEIICHUS LEeIbIX M JPOOHO-pallMOHATIbHBIX YPaBHEHHW W HEPAaBEHCTB.
MHorouieHsl OT OJHOW MepeMeHHOU. JleneHne MHOrowieHa Ha MHOTOYIEH C OocTaTkoM. Teopema besy.
MHorousnens! ¢ neasiMu kodpdunuentamu. Teopema Buera.

IIpeoOpa3oBaHus UNCIOBBIX BBIPAXKEHUH, COAEPIKAILNX CTENIEHN U KOpHU. MppannoHanbHble

ypaBHeHHA. OCHOBHBIE METOBI PELICHHS UPPALlUOHAIBHBIX yYpaBHeHUN. [loka3aTenbHbIe

ypaBHeHHA. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBanue BeIpaKEHUH, COACPIKALIUX JIOTAPHPMBI.

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/bI PEILICHHSI JOrapU(PMUUECKUX YpaBHEHUI.

OcHoBHBIE TpUroHomerpuueckue ¢Gopmyisl. I[IpeoOpa3oBaHne TPUrOHOMETPUUYECKHX BBIPAKEHHIL.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucreM JMHENHHBIX ypaBHEHH. MaTpuia CUCTEMBbI JUHEUHBIX YpaBHEHUN. OnpeaennTenb
MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICI M CBOWCTBA, BBIYUCICHHE €r0 3HAYCHMs, NPUMCHEHHE
ONPENCIUTENS Ul PELICHUs] CUCTEMBI JIMHEWHBIX YpaBHEHHUN. PenieHue npuKIagHbIX 3a4a4 ¢ MOMOIIBIO
CHUCTEMbl JIMHEMHBIX YypaBHeHMH. lccinenoBanue IOCTPOEHHOW MOJENM C IOMOINBIO MaTpul u
OTpPEICIIUTENEH.

ITocTpoeHre MaTeMaTH4YECKUX MOJIEIIEH peaJlbHOM CUTYallMH C IIOMOILBIO YPAaBHEHUN U HEPABEHCTB.
[IpumeHeHre ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3aJad M 3aJad U3 pasInYHbIX
oOnacTeil HayKu U peajlbHON )KU3HH.

DOyHKUUH U TPaPUKH

OyHkims, crnocodsl 3amanus QyHkuuM. B3anMHo oOpartHble ¢yHkuuu. Kommnosumms (yHKuui.
I'padux GpyHKIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompesaeneHuss W MHOXKECTBO 3HaueHHH ¢yHkuuu. Hymum ¢ynkuuu. IlpomexyTku
3HakonocTostHcTBa. UETHble u Heu€THele QyHKIuMH. [lepuoguueckue ¢yHKiuu. [Ipomexyrku



MOHOTOHHOCTH (pYHKIIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIu. Haubonbliee 1 HauMeHblee 3HAYCHUS
(GYHKIMU HAa TPOMEKYTKE.

JIuneiiHas, KBaApaTW4yHas W JPOOHO-TMHEWHas (QYHKUMU. OJIEMEHTapHOE WCCIIECAOBaHUE H
MMOCTPOCHHUE UX IPAPHKOB.

Crenennasi GyHKIUS C HaTypaJbHBIM M LIENbIM moka3ateneM. EE€ coiicTBa u rpaduk. CBoicTBa 1
rpaduK KOpHS N-Oi CTETIeHN KaK (PyHKIMH 0OpaTHOM CTENEeHN C HaTypaJbHBIM IIOKa3aTeIIeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKIUHU, UX CBOWCTBa U rpaduku. VMcnonp3oBanue rpadukos
GyHKUIUH 011 peteHus] ypaBHEHHIA.

Tpuronomerpudeckass OKPYKHOCTb, ONPEACICHWE TPUTOHOMETPHUUYECKHX (YHKIUH YHCIOBOTO
apryMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHbIX IIpoleccax M sBiIeHUAX. [paduku peanbHbIX
3aBUCUMOCTEHN.

Havyana maremaTn4yeckoro anajiamsa

IlocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs  IOCIEAOBaTelILHOCTEH. MeTon MaTeMaTHYECKOH
UHAYKUUA. MOHOTOHHBIE M OrpaHMYEHHBbIE MOCIEJOBATEIbHOCTU. MCTOpUS  BO3HUKHOBEHHS
MaTeMaTHYECKOro aHAJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U TeoMeTpuyeckass mporpeccuu. beckoHeyHO yObIBalomias reoMeTpuyecKas
nporpeccusi. CymMMa OECKOHEUHO YOBIBAIOIIEH TEOMETPUYECKOW mporpeccuu. JIMHEWHBIH U
SKCMOHEHIHANbHBIA pocT. Yucno e. @opmyna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHuMEe MPOTPECCHU IS
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBabie pyHKIIMYN 1 11X cBoicTBa. ToukH pa3priBa. ACUMITOTHI IpadukoB pyHkuuid. CBoiicTBa
(GYHKIMI HETIPEPhIBHBIX HA OTpe3Ke. MeToa MHTEpBAJIOB JJIs pelleHusl HepaBeHCTB. [IpuMeneHne cBoicTB
HENpephIBHBIX (PYHKIUHN AJIs peleHus 3aaau.

[TepBas u BTOpas npousBoaHbIe GyHKIMU. OnpeneneHne, TeOMETPUISCKU U (HU3UICCKUN CMBICTT
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKITHH.

[IpousBonnbie sneMeHTapHbIX (GyHKIUE. [Ipou3BogHas CyMMBbl, MPOU3BEAEHHS, YAaCTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHokecTBa M JIOTHKA

MHOKeCTBO, oOmepaluyd HaJd MHOXKECTBAaMU W HUX cBoicTBa. [luarpammsl Oiinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O anmapara Jjsi OIMCaHUs pealbHbIX IIPOLIECCOB U SIBICHUI, IIpU
pELIeHNH 3324 U3 IPYTUX y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTU4YeCKOro OOBEKTa, CIEICTBUE, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciia 1 BbIYMCICHUSA

Hatypanbubie u nensie uncia. [IpumeHeHre MPU3HAKOB JEIUMOCTH LIETIBIX YKCET, HauOOJBIIHIA
obumit nenurens (nanee — HOJl) u nHaumensbiee odmee kpatHoe (aanee — HOK), octatkoB mo Moayito,
anroputma EBKinja i peleHus 3a1ad B LeNbIX yuciax.

KommnekcHesie uncna. AnreOpanyeckas U TpUTOHOMETpUYeckass (OPMBI 3alUCH KOMILJIEKCHOTO
gucna. ApudgMeTnyeckue omepalnu ¢ KOMIUIEKCHBIMU YnciaMu. M3o0pakeHrne KOMIUIEKCHBIX YHCEN Ha
KOOpAMHATHOM mockocTu. Popmyna Myaspa. KopHu n-0ii cTeneHn U3 KOMIUIEKCHOTO uncia. [[pumenenue
KOMIIJIEKCHBIX YHCeN [T pelieHus PU3NUecKUX U TeOMETPUIECKHX 3a/au.

YpaBHeHHS H HEPABEHCTBA



Cucrema M COBOKYIIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCWIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBys. PaBHOCUIIbHBIE HEPABEHCTBA.

OT10o0p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS TOKA3aTEIbHBIX W JOTapU(PMHUYECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELIEHUS CHUCTEM U COBOKYMHOCTEH pPALMOHAIbHBIX, HPPALHOHAIbHbIX,
[IOKAa3aTeIbHbIX U JOrapu(pMUUECKUX YpaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMAaTUYECKUX 3a/lad U 3ajad U3
pa3aMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HU, MHTEPIIPETALINS [T0JIyYEHHBIX PE3yIbTaToB.

DyHKIUHN U TPAPUKH

I'padpuk xommozuumu QyHkuui. ['eomerpuueckue o0Opa3bl ypaBHEHHMM UM HEpaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKINHU, UX CBOICTBA U IpapUKU.

I'padmueckue MeTopl pelieHns: ypaBHEHUIN 1 HEpaBEHCTB. ' paduueckne MeToibl peleHus 3aad ¢
rapamMeTpamu.

Ucnonws3oBanne rpadukoB (QyHKIWNA I WCCIECAOBAHUS TMPOIIECCOB U 3aBUCHUMOCTEH, KOTOPHIC
BO3ZHUKAIOT NP PELUICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTteMaTH4eCcKOro aHau3a

[IpumeHeHre MPOU3BOJAHON K MCCIEIOBAaHUIO (PYHKUHUNA HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOoJbIero 1 HAMMEHBIIIETO 3HAYCHU HETPEPHIBHOM (PYHKITMU Ha OTPE3Ke.

[IpuMeHeHre TPOW3BOAHON Il HAXOXKJICHHSI HAWJIY4IIEero pelleHrs B MPUKIAIHBIX 3aa4ax, Ui
oTpeJieNieHus] CKOPOCTH U YCKOPEHHUs Mpoliecca, 3aJaHHOT0 (hopMyIiol min rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IepBooOpasHbIX. [lepBooOpaszHbie AeMEHTapHBIX (DYHKIIHA.
[IpaBuna Hax0XACHUS TEPBOOOPAZHBIX.

HNuterpan. ['eomerpuyeckuii CMBICT HWHTErpajia. BeruucieHue omnpenen€éHHOro HHTErpaja Mo
dhopmyne Herotona-JleliGuuna.

[IpumeHeHne uHTErpaia A HaXOXKJICHHS IUIOMAAeH TUIOCKUX (Uryp U 00bEMOB reOMETPUUYECKIX
TeJ.

[Ipumeps! pemenuii auddepeHuanbHbIX ypaBHeHUH. MaTreMaTndeckoe MOJeIMPOBAHKE pealbHbBIX
IIPOLIECCOB C MOMOIIBI0 AU PepeHInaTbHbIX YpaBHEHHIH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOTI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBLHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpakaaHCKOro BOCHHTAHMS:

c(OPMHUPOBAHHOCTH TPAXKTAHCKON ITO3HUIINU 00YJAIOIIETOCS KaK AKTHBHOTO M OTBETCTBEHHOTO YICHA
POCCHIACKOTO O0IIeCTBa, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUH, NPOLENYyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), yMEHUe
B3aMMO/ICIICTBOBATH C COIMAIIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSIMU U HAa3HAUCHUEM;

2) naTpUOTHYECKOI0 BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh POCCUHCKOW TPaKJAHCKOW HWICHTUYHOCTH, YBOKEHHUS K MPONUIOMY U
HACTOSIIIEMY POCCHUHCKOM MAaTeMaTUKH, IEHHOCTHOE OTHOLICHHE K JIOCTHXKEHUAM POCCHUUCKHX
MAaTEMAaTUKOB U POCCUHCKON MaTeMaTUYECKOM HIKOJIbI, UCITOJIb30BaHUE 3THX TOCTHKEHUH B IPYTrUX HayKax,
TEXHOJIOTHUSX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCHHUTAHMS:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCUICKOr0 Hapoaa, CPOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, YTHYECKOTO IMOBEICHUS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KCHUN HAyKd H
NESITETFHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) >¢cTeTHYecKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OSCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33714, PEIICHUH, PaCCYKACHHUH, BOCIIPUUMYNBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3IUIHBIX
BHJIOB HUCKYCCTBA;

5) ¢usuueckoro Bocnuranus:

cOpMUPOBAHHOCTh YMEHHSA NPUMEHSTh MaTeMaTH4ecKhe 3HAaHMS B MHTEpecax 3/I0pOBOT0 U
Oe3omacHoro oOpas3a KH3HU, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY 3[0pOBBIO (3I0pOBOE MHTaHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHITHM M OTAbIXa, PETyJsApHas (Qu3nueckas aKTUBHOCTB), (U3HUYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIIBHOM JEATENBHOCTBIO;

6) TpyaoBoro BocnuTaHMsM:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpeC K pa3iIuyHbIM cdepam
npodeccruoHabHOM NesITebHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIOKEHUSIMU, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOD Oyaymieil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KHU3HEHHbBIE TUIaHbl, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHuecKoMy oOpa30oBaHMIO M caMOOOpa30BaHHUIO Ha MPOTSXKEHUH BCEHl >KU3HU,
TFOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUN IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 5K0JIOrH4ecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTH AKOJIOTUYECKON KYIbTYPHl, IOHUMAHUE BIUSHUS COLUATBHO- SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHME MPHPOJHON M COLMAIBHOM Cpelbl, OCO3HAHWE TJI0OATBHOIO XapakTepa
9KOJIOTHYECKUX MpoOJieM, OpUEHTAIMsI Ha PUMEHEHHEe MaTeMaTU4YeCKUX 3HAHWM IJIs pelieHus 3ajad B
o0nacTu OKpYKaroliel cpenbl, MIIAaHUPOBAHUE TOCTYIKOB M OIEHKM MX BO3MOXKHBIX IMOCIEICTBUM IS
OKpY’KaroLlen Cpelibl;

8) uennocTH HAYYHOr0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH
1 O0IIECTBEHHO MPaKTUKHU, TOHUMaHNEe MaTEMaTHUECKON HayKH KaK cephbl YEIOBEUECKOM NesITeNbHOCTH,
3TanoB €€ Pa3BUTUS U 3HAUUMOCTH JUIsl pa3BUTHUS LUBUIM3AIUHY,



OBJIAJICHUE SI3BIKOM MAaTEMaTUKH U MaTeMAaTU4YeCKOW KyNbTYpOH Kak CpEeICTBOM IO3HAHUA MHpa,
TFOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIbHOCTh MHIMBUYaIbHO U B TPYIIIE.
METAINIPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIC yHUBEpcaIbHbIe yueOHbIe AeiicTBUs ba3oBbie

JOrHYecKue 1eHCTBHA:

BBISIBIISITh U XapaKT€PU30BaTh CYILECTBEHHbIC IMPU3HAKU MaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUA MEXIY MOHATHAMH, (POPMYIHPOBATH ONPENICIICHUS MOHIATHH, YCTAHABIUBATH CYIIECTBEHHBIN
MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JUIsl 0000IIEHNS U CPABHEHMSI, KpUTEPUU IIPOBOAUMOIO aHAJIIN3A;

BOCIIPUHUMATh, (QOpMYIMpOBaTh U  IPEOOpa3OBbIBATh  CYKICHHS:  YTBEPAUTEIbHbIE U
OTpULATENIbHbIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (akTaX, JaHHBIX,
HaOMIOJIEHUSIX W YTBEPXKACHUAX, MpeylaraTb KPUTEPUH ISl  BBISIBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNlaTh  BBIBOJBI C  HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIPHO JOKa3aTeIbCTBA MaTEeMaTHMUECKUX YTBEp)KJIEHUH (HpsAMble U OT
MPOTUBHOT0), BBICTPAMBATh APTyMEHTAlLMIO0, NPUBOJUTH MPUMEPhl U KOHTPHIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATH CIIOCO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIlIeHNs, BHIOUpATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme AeiicTBUs:

HCIO0JIb30BAaTh BOIIPOCHI KaK UCCIIEIOBATENbCKUN HHCTPYMEHT MO3HaHUs, (OPMYIUPOBATH BOIIPOCHL,
¢bukcupymolye NpoTUBOpedne, NpodieMy, ycTaHaBIMBaTh UCKOMOE U JaHHOe, (OpMUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH CaAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, HCCIEIOBAHUE MO YCTAaHOBIICHHUIO
OCOOCHHOCTEl MaTeMaTH4YecKoro OObeKTa, SBICHHUS, NpOIecca, BBISBICHHIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIbHO  (hOPMYIUPOBATh 000OIIEHHS U BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO
HaOJIOJIEHUs, MCCIEI0BAaHUSA, OLIEHWBAaTh JOCTOBEPHOCTh IMOJIYYEHHBIX pE3YJIbTaTOB, BBIBOJOB H
00001LIeHNI;

MIPOTrHO3UPOBATh BO3MOXHOE pa3BUTHE MpoOIlecca, a TaKXKe BBIABUTATh MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nndopmanmeii:

BBISIBIIAITH JIeUIUTHl HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUJIsl OTBETA HA BOMPOC U VIS PEUICHUS
3a/1a4u;

BBIOMpATh HH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATH, CUCTEMATH3UPOBAThH U
HMHTEPIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (POPM MpeICTaBICHUS;

CTPYKTYpUpOBaTh WHGOPMAIUIO, MPEACTAaBIATh €€ B pazNUYHbIX (opMax, HWILTIOCTPUPOBAThH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENLHO CHOPMYINPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC  yYHHBepcajJibHble  y4eOHbIe  JelicTBHA

Oo0wmenne:



BOCIIPUHUMATH U (POPMYITHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISIMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS TI0
XOJly pelIeHus 3a/1a4i, KOMMEHTHUPOBATh MOJTYYCHHBIN pe3yibTar;

B XOJIe 00CY)KICHHUS 3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKJaeMON TeMbI, MPOOJIEMBI, PerIaeMoi
3a/1auu, BbICKA3bIBATh UJICU, HAIICJICHHBIC HA TIOMCK PELICHUs, COMTOCTABIISATh CBOU CYXKACHHUS C CYXKICHUSIMU
JIPYTUX yYaCTHHKOB JHMAJiora, OOHApY)KWBATh pa3IMuyue M CXOJCTBO TO3HIMA, B KOPPEKTHOH Qopme
(bopMynHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABIIATh  PE3yJAbTaThl  PEIICHUs]  3aJadyd, OSKCIEPUMEHTa, HCCIEIOBAaHUS, IPOEKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIJICHUS € Y4YETOM 3a7ady Ipe3eHTalMd U OCOOEHHOCTEU
ayJIUTOPHUH.

PeryisiTuBHbIe  YHHBepcajibHble y4eOHbIe JelCTBHUSA

Camoopranu3zanus:

COCTaBJIATh IUJIaH, AITOPUTM PEIICHHUs 3a7aud, BEIOUPATh CIOCOO PEIICHUS ¢ yUETOM HUMEIOIIUXCS
pPEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTUPOBATH BAPHUAHTHI PEIICHUM C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIN HHTEJLIEKT:

BIIQJIETh HABBIKAMU I[TO3HABATEIIBHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHH |
MBICJIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB, BIAJETh CIIOCOOaMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca
U pe3yibTaTa peleHuss MaTeMaTH4ecKol 3a1a4u;

MIPEJIBHJIETH TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH 33]1a91, BHOCUTh KOPPEKTUBHI B
JEeSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHICHHBIX OIMOOK, BRISBIICHHBIX TPYIHOCTEH;

OIIEHMBATh COOTBETCTBHE PE3yJbTaTa IEIU M YCIOBHUSIM, OOBSICHATh MPUYUHBI JOCTHKCHUS WU
HEJOCTHKEHHSI pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATeJIbHOCTD:

MOHUMATh U HUCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBUIYalIbHOU pabOThI MPHU PELICHUH
y4eOHBIX 3a/1a4, MPUHUMATh 1I€JIb COBMECTHOM JEsTeNbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMU
paboTHI, pacripeeNiaTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yabTaT pab0ThI, 00001IaThH
MHEHUS HECKOJIbKUX JIFO/ICH;

y4acTBOBATh B I'PYMIOBLIX opMax paboThl (0OCykaeHMs, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U
UHBIE), BBIMOIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH CBOM JICHCTBUS C APYTUMU UJICHAMH KOMAaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM yIaCTHUKAMU
B3aUMO/ICHCTBUSL.

NPEIMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 kiiacce o0ydaromuiics NOIyYUT CIEIYIOIINE TPEeIMETHBIE PE3YIbTAThI 110
OTJIeIbHBIM TeMaM paboueil mporpamMmbl yaeOHOTO Kypca «Anredpa 1 Hauajaa MaTeMaTH4YeCKOTO aHAIIN3ay:

Yucsa 1 BbIYMCICHUSA:

CBOOOJHO OMEpPUPOBATH MOHATHIMH: PAllMOHAIBFHOE YHUCIO, OECKOHEYHAas mepuoandeckas ApoOb,
MPOLIEHTHI, UPPAIMOHATIBHOE YHCIO, MHOXECTBA PAlMOHAIBHBIX M JEHCTBUTENBHBIX YHCEN, MOMAYIb
JIEHUCTBUTENHHOTO YUCIIA;

MPUMEHSTH IPOOH M MPOLICHTHI 7S pelIeHHs MPUKIIAAHBIX 33]]a4 U3 Pa3IUYHbIX OTpacieil 3HaHui ’
peabHOM )KU3HU;



IIPUMEHATHh NMPUOIMKEHHBIE BBIYMCICHUS, MIPaBUJIa OKPYIJIEHUS, NPUKUIKY U OLIEHKY pe3yJibTaTra
BBIYHCJICHUM;

cBOOOJIHO ONEPHPOBATH MOHSATHEM: CTEIEHb C LEJIBIM IMOKa3aTeNeM, MCIOIb30BATh IOXOISIIYIO
(bopmy 3anMcH JeHCTBUTENBHBIX YHCEN VIS PEIICHUS MTPAKTUYESCKUX 3a/1a4 U TPEACTaBICHNUS JaHHBIX;

cBOOOJTHO OMEpUpPOBATh MOHATHEM: apU(PMETHYECKUN KOpPEHb HATypalbHON CTEIeHH,

cBOOOJTHO OTIEPHPOBATH TOHSATHEM: CTETICHB C PAllMOHAIBLHBIM ITIOKA3aTEIIEM;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH: JIOTApH(PM YHCIIA, AECATHUHBIC U HATYpaJIbHBIE JOTapU(PMBI;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;

ONEepUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTaHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJTHO OTEpPHPOBATh MOHATHUSMH: TOXKAECTBO, YpaBHEHUE, HEPAaBEHCTBO, pPaBHOCUJIbHBIC
YpaBHEHUS U ypaBHEHUS-CIIECTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MPUMEHSATh Pa3jIMYHble METOJbl PEUICHHUS PallMOHAIBbHBIX U JIPOOHO-pAIllMOHAJIBHBIX YpaBHEHUH,
MPUMEHSTh METO/1 HHTEPBAJIOB JIJIsl pELICHHSI HEPAaBEHCTB;

CBOOOJHO OMNEpPUpPOBATh MOHITHSMHM: MHOTOYJIEH OT OJHOM MEPEeMEHHON, MHOTOYJIEH C ILEeJbIMU
K03 umeHTaMi, KOPHU MHOTOWIEHA, MPUMEHATh JI€JI€HHE MHOrOWIEHa Ha MHOTOYJIEH C OCTATKOM,
Teopemy besy u Teopemy Buera st pemienus 3aaay;

CBOOOJHO OIEpPUPOBATH MOHATUSMHU: CHCTEMa JIMHEWHBIX YypaBHEHHI, MaTpulla, ONpeAeTuTelNb
MaTpulbl 2 X 2 W €ro reoMETPUYECKUH CMBICH, MCIOJIb30BaTh CBOWMCTBA OINpENeNHTeNns 2 X 2 s
BBIYMCIICHUS] €r0 3HAYEHUS, MPUMEHATh ONPEIENUTENN A PElleHUs] CUCTEMbl JMHEWHBIX YpaBHEHUH,
MOJENTUPOBATh pEallbHble CHUTyallMd C I[IOMOIIbIO CHUCTEMBbl JIMHEHHBIX YypaBHEHH, HCCIea0BaTh
MTOCTPOEHHBIE MOJEIU C MOMOUIBIO MaTPUIL U ONIpeAeTIUTeNIel, HHTEPIPETUPOBATH OJYYEHHBIN pe3yIbTaT;

WCIIOJIb30BaTh CBOMCTBA JCHCTBUM C KOPHIMH Ui TPEOOpa3OBaHUs BBIPAKCHUH; BBITIOJTHATH

npeoOpa3oBaHMsl YUCIOBBIX  BBIPOKEHHM, COJAEpXKAIIMX CTENEHH C
palMOHAIBHBIM [TOKA3aTENEM;

HCI0JIb30BaTh CBOMCTBA JIorapu(PMOB JUIsl MPeoOpa3oBaHUsl JOTapUPMUUECKUX BbIPAKECHUH;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HPpPALMOHATBHBIC, IOKa3aTeJdbHble W JIOTapU(pMHUUECKHe
YPaBHEHUs, HAXOJUTh UX PEUICHUS C MMOMOILBI PABHOCHIBHBIX NEPEXOJ0B WIIM OCYIIECTBIISAS IIPOBEPKY
KOpHEN;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI ISl TPeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BBIPAKCHUI;

CBOOOJHO OMEpPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, MPUMEHITh HE0OXOIuMbIe
(bopMyIIBI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHUIA;

MOJENUPOBATh pealibHble CUTYyalldd Ha f3bIKE anreOpbl, COCTaBISATh BBIPAXKEHUS, YpaBHEHUS,
HEpPaBEHCTBA IO YCJIOBHUIO 3aJauyM, HCCIEN0BAaTh MOCTPOCHHbIE MOJEIM C HCIOJIb30BAHHWEM amrapara
anreopsl.

DyHKUUM U rpaduKu:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (YHKUMHU, B3aUMHO OOpaTHBIE
GbyHKIMKM, KOMMO3UIUS (QyHKIUH, rpaduk (QyHKUIMU, BBIMOJHATH AJIEMEHTapHbIE MPeoOpa3oBaHUS
rpaduKoB QYHKIHII;



CBOOOHO OTEPUPOBATH MOHATUSMU: 00JIACTh ONIPEICIICHUS U MHOYKECTBO 3HAUYCHUH (DYHKIIMH, HYIU
(YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEPUPOBATH TOHATUSMU: YETHBIC W HEUETHBIC (DYHKIMH, MEPUOIUYCCKUE (YHKIIHH,
MIPOMEXYTKA MOHOTOHHOCTU (DYHKITH, MAaKCUMYMBI 1 MUHIMYMBI ()YHKIIUY, HAUOOJIbIIIee U HANMEHBIIICE
3HaueHUE PYHKIIMH HA TPOMEKYTKE;

CBOOOJHO OTICPUPOBATH MOHATHSAMHE: CTCIICHHAs (DYHKIUS C HATYpPAJIbHBIM U IEJIBIM MOKAa3aTeNeM,
rpaduk cTeneHHOW (PYHKIIMU ¢ HATYpAIbHBIM M IICNIBIM IOKa3aTesieM, rpauK KOpHS N-Of CTENeHH Kak
(GyHKIMH 00OpaTHOM CTENEHU C HATypaIbHBIM TI0Ka3aTelieM;

OTICpUPOBATh TOHITHUSMH: JHHCHHAS, KBaJIpaTWUyHAs W JPOOHO-JTMHEHHAs (YHKIWU, BBIOIHSITH
AJIEMEHTAPHOE UCCIICOBAHKIE U TIOCTPOCHUE HX TPAPHUKOB;

CBOOOJHO ONEPHUPOBATH MOHITHIMH: TIOKa3aTeNIbHAS U Jorapudmuyeckas QyHKIINN, UX CBOKWCTBA U
rpaduKu, UCIIOJIb30BaTh WX TPAGHKH JIJIs pEIICHHS YPaBHCHUI;

CBOOOJHO  ONEPUPOBATH  MMOHATHSIMH: TPUTOHOMETPUYECKAss  OKPYKHOCThb,  OIPEICIICHHE
TPUTOHOMETPUICCKHUX (PYHKIIMH YHUCIIOBOTO apryMEHTa;

WCI0JIb30BaTh T'paduku (YHKIHMA NI UCCIICIOBAHUS IPOIECCOB W 3aBUCUMOCTEH IMPU PEIICHUH
3a/la4 M3 JPYrux y4eOHBIX MPEAMETOB U PEATbHOMN KH3HU, BRIpAXKATh (OPMYJIaMU 3aBUCUMOCTH MEXKTY
BEITUIMHAMH,

Havasa MaTeMaTH4eCKOr0 aHAJIU3A:

CBOOOHO OTIEPHPOBATh MOHATUSAMH: apu(METHICCKasi U TeOMETpUIECKas porpeccus, OECKOHEYHO
yOBIBaroasi TeOMETpHUYECKass MPOTPECCHsl, JIMHEHHBIA W AKCIIOHCHIIMATBHBIA POCT, (GOpMyiIa CIOKHBIX
MIPOIIEHTOB, MIMETh NIPEJICTABIICHUE O KOHCTAHTE;

WCII0JIb30BaTh TMPOTPECCHH JUIS PEIICHUS PEabHBIX 3aJad MPUKIAJHOTO XapaKTepa; CBOOOHO

OTepUpOBaTh  MOHSTHUSIMHU:  IOCJIEOBATEIBHOCTh, CIOCOOBI  3a/JaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTIpAaHMYEHHBbIE MOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJICHUS MaTEeMAaTUYECKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEpUPOBATh MOHATHAMU: HEMPEPhIBHbIE (YHKIIMW, TOYKH pa3pbiBa rpaduka GyHKIHH,
ACUMIITOTHI rpaduka PyHKINH;

CBOOOJHO OIEpUpPOBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAS Ha OTpPE3Ke, MPUMEHSATH CBOMCTBa
HEeNpephIBHBIX PYHKUUN Ui pellieHus 3a/1a4;

cBOOOJIHO  OMEpUpOBaTh  MOHATUSMH:  TepBas W BTOpas  NPOU3BOJAHBIE  (PYHKIIUH,
KacaresbHas K Tpaduky QyHKIUH;

BBIYHCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UIUU IBYX (DYHKIUH, 3HATh
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCII0JIb30BATh T€OMETPUUYECKUH U (PU3UUECKUN CMBICI POU3BOIHOM [Tl pEIIeHU 3a1ay.

MHo:xecTBa U JIOTHKA:

CBOOOJHO OMEPUPOBATH MOHATHUAMU: MHOKECTBO, OTIEpAllMU HaJl MHOKECTBAMU; UCTIOJIb30BaTh

TEOPETUKO-MHOKECTBEHHBIN anmapart JJIsl ONKUCAHUs pealbHBIX MPOLIECCOB U
SIBJICHUH, MIPU PEUICHUH 3a/1a4 U3 IPYTHX YUEOHBIX MTPEIMETOB;

CBOOOJHO OMNEpUPOBATH TMOHATHUSIMU: OINpEAeNieHUe, Teopema, ypaBHEHHE-CJIEeICTBHUE, CBOWCTBO
MaTeMaTH4eCKOro 00beKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS 1 HEPABEHCTBA.

K konity oOyuenus B 11 kiiacce o0ydaromuiics NOTYIUT CIEAYIOIINUE TPEIMETHBIE Pe3yIbTaThl MO
OTIIeTbHBIM TeMaM paboueil mporpamMmbl yaeOHOTO Kypca «Anrebpa U Hayalla MaTeMaTUYeCKOTO aHaIH3ay:

Yucsa 1 BbIYMCICHUSA:



cBOOO/THO OTIEpUPOBATH MOHATUAMU: HATYPAILHOE U 11E€JI0€ YHCII0, MHOKECTBA HATYPAIBHBIX U IENIBIX
4lCeJl, UCTI0JIb30BaTh MpU3Haku Aeaumocty 1enbix uncen, HOJ u HOK HaTypanbHbIX uncen uisl pelieHus
3a/1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJTHO OMEepUpOBaTh MOHSATHEM OCTAaTKa IO MOJYNIO, 3alHCHIBaTh HATypaJbHBIE YHWCIA B
Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHNUS,

CcBOOOJTHO OMEPUPOBATh MOHSATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEl,
MPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aureOpandeckoil W TPUTOHOMETPUYECKOW (opMe, BBHITIOIHATH
apupMeTHYECKHe OTiepaliy C HUMHU B N300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

cBOOOJTHO OTIEPUPOBATH MOHITUSAMHU: HpPpALMOHANBHbBIE, IOKa3aTeIbHbIE M JorapudMudeckue
HEPABEHCTBA, HAXOJAUTh UX PELICHUS C IOMOLIBIO PAaBHOCUIIBHBIX IIEPEXOOB;

OCYILIECTBIISITH OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJHO ONEpPUPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHSATHh HEOOXOAMMBbIE
(opMyIIBI TS pEIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMM: CHCTEMa U COBOKYIIHOCTh YpPaBHEHUH U HEPABEHCTB,
PABHOCHUJIBHBIE CHCTEMBI W CUCTEMBI-CIEJICTBHs, HAXOJWUTh pPEIICHUS CUCTEMBl W COBOKYIHOCTEHN
paloHaIbHBIX, HPPALMOHANIBHBIX, TOKAa3aTEeNbHBIX U JIOTApU(PMUUECKUX YPABHEHUM U HEPABEHCTB;

peniaTth panMoHaIbHbIE, HPPALMOHAJIBHEIE, MIOKa3aTeNbHBIE, Jorapugmuyueckre 51
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYJIN U ITapaMeTpbl;

MPUMEHATh TpaduyecKue METOAbl JUIsl pElIeHUs YpaBHEHHUH U HEpPaBEHCTB, a TaKkKe 3a7ad C
rapameTpamus;

MOJENTUPOBATh pealibHble€ CHUTYallUd Ha S3bIKE anreOpbl, COCTaBIATH BBIPAXKEHHS, YpaBHEHMS,
HEPABCHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEJOBATh IOCTPOCHHBIE MOJECIHN C MCIOIb30BaHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh NOJIYYEHHBIH Pe3ysIbTaT.

DOyHKUUM U rpagukm:

CTPOUTH T'papUKH KOMIIO3UIMU (PYHKLIUH C IMOMOULIbIO 3JIEMEHTAapHOTO HCCIIEAOBAaHHUS U CBOMCTB
KOMIIO3HMLIMY JIBYX (DYHKLIUH;

CTPOMTh TeOMeTpUYeCcKHe 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHON IJIOCKOCTH; CBOOOIHO

OIEpHPOBAThH MOHATHAMHU: T'paMKU TPUTOHOMETPUUYECKUX (PYHKIUI;

IPUMEHATh PYHKIMU AJIS1 MOAEIUPOBAHUS U UCCIIE0BAHUS PEAIbHBIX IIPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAIU3a:

UCIIOJIb30BATh IPOU3BOJHYIO  UIA  MCCIEIOBAaHUSA (GYHKIMM Ha  MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXO0JUTh HanOoJIbIIee U HaUMEHbIlIee 3HaUeHUs (DYHKLIUU HENPEphIBHON HAa OTPE3KE; UCII0JIb30BaTh

IIPOU3BOJHYIO JJI HAaXOXKICHMS HAWIydlIEro PELICHUS B NPUKIAJHBIX, B
TOM YHUCIIE COLMAIBHO-3KOHOMMUYECKUX, 3aJadax, s ONpPENEICHHs] CKOPOCTU M YCKOPEHHUs Ipolecca,
3aJJaHHOTO (OPMYJION UK IpaduKoM;

CBOOOJTHO ONIepUpOBaTh MOHATUAMU: MEpBOOOpa3Hasi, OINpeNesEHHBI HHTErpan, HaXOAUTh
1epBOOOpa3HbIE AIEMEHTAPHBIX (PYHKLUUN U BBIYUCIATH HHTErpai 1o Gopmysne Hetorona- Jleliouuna;

HaXOJUTh IJIOLIA/IU MIIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO HHTErpala;

MMETh IMPEACTABICHUE O MAareMaTH4eCKOM MOJICIMPOBAHUM Ha IPUMEpPE COCTaBIECHUSA
g depeHInanbHbIX YpaBHEHHI;

pelaTh NpUKIaJHbIe 3a]]aud, B TOM YHCIIE COLMATbHO-3KOHOMUYECKOTO M (PM3HMUECKOTO XapakTepa,
CpPEICTBAMHU MAaTEMaTUYECKOrO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM KonTpo.n IpakTHyec JuexkTpoHHble (¢ poBbIE)
n/n nporpaMmmasl Bcero HbIE paﬁo’rbl KHe paﬁo"[‘bl Oﬁpa3OBaTeﬂbele PECYPChI
MHO3K€eCTBO ACHCTBUTEIBHBIX YHCEIL.
MHuorounensl. PanimonanbHbie
1 ypaBHEHUS U HepaBeHCTBA. CHCTEMBI 24 1
JIMHEWHBIX YPAaBHEHUN
Oynkiuu u rpadpuku. CTeneHHas
2 (GYHKIMS C LIETBIM MTOKa3aTeleM 12 1
ApubMeTnuecKnii KOpeHb N-Oi CTEIICHH.
WppanmonanbHble ypaBHEHUS
3 15 1
[TokazarenpHas GyHKIUS.
4 ITokasaTenbHbIC ypaBHEHUS 10 1
Jlorapudmuueckas QyHKIHS.
5 Jlorapugmuueckue ypaBHEHUs 18 1
TpuroHomMeTprueCcKre BEIPAKEHUS U
6 YpaBHEHHUS 22 1




ITocnenoBaTeabHOCTH U IIPOTrPECCUU

10

HenpepsiBabie QyHKINY. 20 1
[IpousBonnas
[ToBTOpEHME, 0600IICHNE, 5 )
CHCTEMAaTH3aIis 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM Kourtpo.n IpakTuuec JuexkTponHble (u¢poBbIE)
n/n NMPOrpaMMbI Bcero Hble paGoThl | KHe paGoThI o0pa3oBaTte/ibHbIE peCypchl
| Uccnenoanue GpyHKIMIA C TOMOIIBIO » |
MTPOU3BOTHOM
2 [TepBooOpa3Has u UHTErpaI 12 1
I'padmku TpUTOHOMETPUIECCKHIX
3 ynxumit. TPUroHOMETpUYIECKHIE 14 1
HEPaBEHCTBA
4 WppatnmonansHble, moka3aTeabHble U 4 |
Jorapu(pmMuUecKre HepaBeHCTBA
KommuiekcHeie uncna 10 1
6 HarypanbHble u 1ienpie yucia 10 1
Cucremsbl palMoHaIbHbBIX,
7 UppaLUMOHAIBHBIX NOKA3aTEIbHBIX M 12 1
Jorapu(pMUUECKUX ypaBHEHHMA
8 3anauyu ¢ mapaMmeTrpamu 16 1
9 [ToBTOpEHME, 06o6meHI/ie, 16 )
cUCTeMaTu3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

ITPOTPAMME




MHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC

n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

Kontpoa
bHbIE
padoThl

IIpakTnue
CKHe
padoThI

Hara
usyde
HHUS

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

MHO3€eCTBO, Onepaluy HaJl MHOKECTBAMH

U X CBOMCTBA

Junarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOT'0 aNlapara Juisl peleHus
3a1a4

Panmonansabie yncina. OOBIKHOBEHHBIE U
JECATUYHBIC APOOH, TPOIIECHTHI,
OCCKOHEYHBIC MTEPHUONMUECKHE TPOOH

Parmonansueie ynciaa. OOBIKHOBEHHBIE H
JECSITHYHBIC IPOOH, TIPOIICHTEI,
OECKOHEUHBIE

MIEPHOIUIECKHE IPOOH

[IpuMeHneHnue aApoOeii U MPOIICHTOB JIJIs
pelIeHUs MPUKIATHBIX 3a7a4

[Tpumenenue npoOeit U MPOLIEHTOB M1
pelIeHns MPUKIATHBIX 3a7a4

JleficTBUTENbHBIC YHCIIa. PallioHaIbHEIE
Y UPPALlMOHAJIBHBIE YHCIIa




Apudmernueckue onepanuu ¢

9
JNCUCTBUTEILHBIMH YUCIIAMU
10 Monynb IEACTBUTEIBHOIO YHCIIA U €T0
CBOMCTBA
[TpubmmkEHHBIC BRIYUCIICHUS, TIPABHJIA
11 OKpYTJIEHUS, IPUKHUJIKA M OI[EHKA
pe3yabTaTra BEIYUCICHUN
OCHOBHBIEC METO/IbI PEIICHUS LENBIX U
12 TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB
OCHOBHBIEC METO/IbI PEIICHUS IENBIX U
13 JPOOHO-PAIMOHABHBIX YPABHEHHH 1
HEPaBEHCTB
OcCHOBHBIE METObI PEIICHUS LIETBIX U
14 JIPOOHO-PALMOHAIBHBIX YPABHEHHH 1
HEPaBEHCTB
MHOrouieHsl OT OJJHOM EPEMEHHOM.
15 Jlenenue MHOTOYJIEHA HA MHOTOUJIEH C
octatkoM. Teopema bezy
16 MHOTOUJIEHBI C IeTBIMU
ko3 durmentamu. Teopema Buera
17 Pemenue cucreM TMHEHHBIX ypaBHEHUIA
13 Pemenue cructeM TMHEHHBIX ypaBHEHUIA
Marpuna cCuCTEMBI JINHEWHBIX YPABHEHUMN.
19 OrnpeenuTesb MaTpUIBl 2X2, ero

FCOMeTpI/I‘-ICCKI/Iﬁ CMBICII




CBOFICTBa; BBIYHCJIICHHUEC €I'0 3HAYCHUA

20

Ornpeaenurens MaTPUIBL 2X2, €r0
r€OMETPHUYECKHI CMBICI U CBOWCTBA;

BBIYHCJIICHHUEC €I'0 3HAYCHU A

21

[IpuMeHeHue onpenesuTens Uisl PeIeHns

CUCTEMBI JINHEWHBIX YPaBHEHUI

22

Pemenne MPHUKIAAHBIX 3aJ1a4 ¢ TIOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne MMPUKIAAHBIX 3aJia4 ¢ ITIOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KontponbHas padota: "ParmonanbHbie
ypaBHEHUA U HepaBeHCTBA. CUCTEMBI
JINHEHHBIX YpaBHEHH"

25

OyHKIHUS, CIIOCOOBI 3aaHus
¢dbyakuuu. B3anmMHo 00paTHbIe GYHKITUH.
Kommnosunus pyHkimit

26

I'paduk pyHkIMU. D1emMeHTapHbIC
npeoOpa3oBanusi rpaguKOB HyHKIIHMA

27

O06nacTp ornpeesieHUs] U MHOXKECTBO
3HayeHu#t Gpynkuuu. Hynu pyHkuumu.
ITpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UYErHble U HeYETHBIE (DYHKITHH.
[Tepuoauueckue GyHKINU.
[TpomexyTKr MOHOTOHHOCTU (DYHKIIUU




MaxkcuMyMbl U MUHUMYMBI (QYHKITHH.

29 HauGounbliee ¥ HAUMEHBIIIEE 3HAYCHHE
(GyHKIMHU HA TIPOMEKYTKE

30 JluneiiHasi, KBagpaTu4yHasi ¥ JpoOHO-
TUHEWHas QYHKIIH

31 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOEHUE IPaPUKOB STUX PYHKIIMI

3 DneMeHTapHOE UCCIIeIOBAaHNE U
MOCTPOEHUE IPaPUKOB ITUX PYHKIUN

3 Crenens ¢ 1ensIM nokaszareneM. bunom
HeroTona

34 Crenens ¢ 1iensIM nokaszareneM. bunom
HeroTona
CrenenHas GyHKIMS C HATYpaJIbHBIM U

35 LenbIM nokasareneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas padota: "CreneHnnas
¢dbynaknus. E€ cBoiictBa u rpaduk”

37 ApubMeTHuecKnii KOpeHb HATYPAIbHOU
CTETIeHU U €ro CBOMCTBA

38 Apudmernueckuit KOpeHb HaTypaIbHON
CTETIeHU U €ro CBOMCTBA
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

39 COJIEPIKAIIMX CTETNEHN U KOPHH
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,

40

COJACPpKaAIUX CTCTICHU 1 KOPHU




41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,
COAEpPKAIIUX CTEIIEHU U KOPHU

42

Wppanmonanshblie ypaBHeHUsl. OCHOBHBIE
METO/Ibl PELICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

43

HppaumoHaibHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILIEHUS

HMPPALMOHAIBHBIX YPAaBHEHUN

44

HppaumnonansHsle ypaBHeHUS. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALHOHAIBHBIX

ypaBHEHUU

45

PaBHOCUIIbHBIE TTEPEXO/IBI B PEIICHUN
MppalMOHANILHBIX YPaBHEHHM

46

PaBHOCUIIbHBIE TTEPEXO/IBI B PEIICHUN
UppalMOHAIILHBIX YpaBHEHUI

47

PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
UppalMOHANILHBIX YPaBHEHHM

48

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
UppalMOHANILHBIX YPaBHEHHM

49

CpoiicTBa u rpaduK KOPHS N-Oi CTETIIEHH
KaK (yHKIIMH 0OpaTHOM CTENEeHH ¢
HaTypaJIbHBIM MTOKa3aTeIeM

50

CBoiicTBa u rpauk KOpHS n-oi
CTEIeHH Kak QYHKIMH 0OpaTHOH cTeneHn
C HAaTypaJIbHBIM II0Ka3aTeIeM

51

KonTtponsHas pabota: "CBoiicTBa 1 rpaduk
KOPHS N-OU CTETNEHH.




WppanmonaibHble ypaBHEHNS"

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM

52 P
u €€ cBOlCTBa

53 CreneHp ¢ paroHAILHBIM TIOKa3aTeIeM
" €€ CBOMCTBA

54 CreneHp ¢ parioHAILHBIM TIOKa3aTeIeM
U €€ CBOMCTBA

55 [TokazarenbHas pyHKIMSL, €€ CBONCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUU Uis
penieHus: ypaBHEHHI

57 Hcnonb3oBanue rpaduka GyHKIUU is
pelIeHNs] ypaBHEHUI
[TokazaTenbHblE  ypaBHEHUSA.

58 OCHOBHBIE METOJbl PELICHUS
[I0Ka3aTeJIbHbIX YPaBHEHUN
[loka3aTenpHble  ypaBHEHMS.

59 OCHOBHBIE METOJIbl PELICHUS
[I0Ka3aTeJbHbIX YPaBHEHUH
[loka3aTenbHble  ypaBHEHHMS.

60 OCHOBHBIE METO/bI PELIEHUS
[I0Ka3aTeJbHbIX YPaBHEHUN
KonTtponrHas paborta:

61 "IToxa3zaTenbHast PyHKIHSL.
IToka3zarenbHble ypaBHEHUA"

& Jlorapudm uncna. CBoiicTBa orapugpma

63 Jlorapugm uuncna. CpoiictBa




norapupma

Jlorapudm uncna. CBoiictBa orapugma

64

65 JlecATUYHBIC U HATYpaJIbHBIE JIOTapH (MBI

66 JlecATHYHBIC U HATYpaIbHBIE JIOTapH(pMBbI

67 [Ipeo6pa3oBaHue BoIpakeHUH,
coJieprKalux Jorapudmol

68 [IpeoGpa3oBanue BoIpakeHUH,
coJiepKalux Jorapudmol

69 [IpeoGpa3oBanue BoIpakeHUH,
CoJIepXKaIiux Jorapudmbl

70 Jlorapudmuueckas GyHKIUA, €€
CBOMCTBA U rpaduK

71 Jlorapudmuueckas GyHKIIUA, €€
CBOICTBa U rpaduk

7 Hcnonws3oBanue rpaduka GyHKIAN TS
pelieHus ypaBHEHU

7 Hcnonb3oBanue rpaduka GyHKIUN I
pelieHus ypaBHEHU
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI pEIIECHHS
Jorapu(MUUECKUX ypaBHEHUI
Jlorapupmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/Ibl PELICHHUs JIOTApU(PMUIECKUX

YpaBHEHUH




Jlorapudmudeckue ypaBHeHus. OCHOBHbBIS

76 METO/Ibl PELICHUS JIOTApUHMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILICHUN
Jorapu(PMUICCKUX YPABHCHHIMA

73 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN
Jorapu(PMUIECKUX ypaBHEHUN
KonTponsnas padora: "Jlorapudmuueckas

79 GbyHKITHA.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

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

2 ApKCUHYC, apKKOCHHYC 1 apKTaHTE€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC 1 apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTnpeesieHue TPUTOHOMETPUUECKUX
(YHKIHI YUCIOBOTO apryMeHTa
TpuronomeTpuyeckasi OKpyKHOCTb,

85 olpeieNieHne TPUTOHOMETPHUUECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI

87

OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI




OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI

88

29 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI

90 [IpeoOpazoBaHne TPUTOHOMETPHUECKIX
BBIPAKCHUI

01 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUI

0 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BBIPAKEHUI

93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Pemienne TpuroHOMETPUYECKUX YPAaBHEHHI

95 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUI

9% Perienne TpUroHOMETpUYECKUX ypaBHEHUM

97 Perienue TpUroHOMETpUYECKUX YpaBHEHUM

08 Perienue TpUroHOMETpUYECKUX YpaBHEHUM

99 Pemenune TpuroHOMeTpUYECKUX ypaBHEHUN

100 Pemienune TpuroHOMeTpUYECKUX ypaBHEHUN

101 KonTtponsHas pabora:




"TpUroHOMETPUUECKNE BHIPAKEHUS U

TPUTOHOMETPUUYECKUE ypaBHEHUS"

IlocnenoBaTenILHOCTH, CIIOCOOBI 3aJaHUS

102 IIOCJIEI0BATEILHOCTEN.
Meroa MaTeMaTHUYE€CKOW WHIYKITUH
MoOHOTOHHBIE U OTPaHUYCHHBIE

103 nocieaoBarenbHoCTH. cTopus
aHaJin3a OECKOHEYHO MAaJIbIX

104 Apudmernueckas nmporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBarorast
reoOMeTpUUIECcKasi IPOTPECCHs

107 CymMa 0eCKOHEUHO yOBbIBAIOIICH
reOMEeTPUUECKON POTrPECCHH
JIMHEWHBIN U SKCTIOHEHIIMATIbHBINA POCT.

1038 Yucno e. DopMyIa ClI0KHBIX IIPOLIEHTOB
JIMHENWHBIN U DKCITIOHEHIINATLHEBIN

109 poct. Hucno e. Dopmyrna CII0KHBIX
MIPOLIEHTOB
Hcnonb3oBanue nporpeccuu s

110 pEIIEHHUs PealbHbIX 33134 IPHUKIATHOTO
Xapakrepa

11 KonTponpHas pabora:
"IlocnenoBaTenpsHOCTH U ITporpeccun”

112 HenpepsiBHBIE QYHKIIMN U KX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTEI




rpaduKoB QyHKIMH

CBoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CBoiicTBa QyHKIIMIT HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo1 HHTEepBAJIOB JUISl PELLIEHUS
HEPaBEHCTB

117 MeTo1 UHTEepBAJIOB JUIsl PEILIEHUS
HEPaBEHCTB

118 MeTo1 UHTEepBAJIOB [Tl PELLIEHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKIMM 118 pereHus 3aaa4

120 [IpumeHeHne CBONCTB HEMPEPBIBHBIX
GbyHKIMM 15 pereHus 3a1a4

121 [lepBas u BTOpast mpon3BoaHbIE HYHKIIUU

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NUECKUNA CMBICIT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIMN

125 VYpaBHeHHe KacaTelbHOM K rpaduky

byHKIMN

126

ITpon3BoiHBIE 31€MEHTAPHBIX (HYHKIUH




[Tpon3BoaHBIE 3I€MEHTAPHBIX (HYHKIIUI

127 1
128 [Tpou3BoiHAS CyMMBI, TPOU3BEICHUS, 1
9aCTHOTO ¥ KOMIO3UIHH (DYHKITUH
129 [Tpou3BoiHAS CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI
130 [Tpou3Bo1HAS CyMMBI, TPOU3BEICHUS, |
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI
131 Kontponsnas padota: "[IpousBognas" 1 1
[ToBTOpenHmE, 0000MICHNE,
132 cucTeMaTu3anus 3HaHui: "YpaBHeHus" 1
133 [ToBTOpEeHue, 0600IICHNE, |
cucrtemMaTusanus 3HaHui: "OyHkuun"
134 Hrorosas koHTpobHAs paboTa 1 1
135 Hrorosas koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHnue, 06001IeHNE, CUCTEMATU3ALIHS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

Kontpoa
bHbIE
padoThl

IIpakTnye
CKHe
padoThI

Jara
usyue
HUSA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpuMeHeHnne mpon3BOIHOM K
Hccae0BaHUI0 (PYHKIIHMM Ha

MOHOTOHHOCTbB U 9KCTPEMYMbI

[IpuMeHeHne nmpon3BOIHOMN K
HccIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
Hccaea0BaHuIo0 (PYHKIMHN Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenrie mpou3BOIHOM K
UCCIEeIOBAaHUIO (DYHKIIMM Ha
MOHOTOHHOCTB U SKCTPEMYMBbI

[IpumeneHnne npou3BOIHOM K
UCCleoBaHuI0 QYHKINN Ha
MOHOTOHHOCTB M SKCTPEMYMBbI

[IpumeHeHue Mpou3BOTHOM K
UCCIIeIOBaHUIO PYHKIIMNA Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

HaxoxnaeHue HaMOOJIBIIEro U
HaAaNMMCHBIICTO 3HAYCHU

HENpPEepbIBHON (PYHKIIUHN Ha OTpe3Ke

HaxoxxaeHue HaMOOJIBIIIETO U




HaVMEHBIIIETO 3HAYEHUS HEIIPEPHIBHOU

(GyHKIMU HA OTpE3KE

Haxoxneaue HauboabIIEro U
HAUMEHDIIIEr0 3HAYCHUS
HEMPEePBIBHOM (DYHKITMN HA OTPE3KE

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON

(GyHKIMM HA OTpEe3Ke

11

Haxoxnenre HanOoNbIIEro U
HaUMEHBIIIETO 3HAUYCHU S
HEeTIPePHIBHOW (DYHKIIMH HAa OTPE3KE

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUY Ha OTPE3KE

13

[Ipumenenne nporu3BOTHOM JIst
HaxOXJICHUS HAWJTYYIIIEeTO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenne npor3BOIHOMN AJIst
HaxOJKJICHUS HAaWJIYYIIIEeTO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEIeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (GOpMyJIoi Wi
rpapuKomM

16

[Ipumenenne npon3BOIHOM VIS
OIIPENENIEHUSL CKOPOCTH U YCKOPEHUS
mporecca, 3aJaHHoro GopMyI0i UIn
rpapuKoM




17 Komnozunus GyHKmi

18 Komnozunus GyHKmi

19 Komnozunus GyHKmmii

20 I'eomerpuueckue 0Opa3bl ypaBHEHHIA Ha
KOOPJIMHATHON IJIOCKOCTH

71 I'eomeTrpuueckue 06pa3bl ypaBHEHUH Ha
KOOPJMHATHON TJIOCKOCTH
Kontponbnas padota: "MccnenoBanue

22 (yHKIIUI C TOMOIIBIO
MPOMU3BOTHOI"

” [TepBooGpa3Hasi, 0CHOBHOE CBOICTBO
epBooOpa3HbIX
[TepBooOpa3HbIe IEMEHTaPHBIX

24 ¢byukumii. [IpaBuna Haxox1eHuUs
MIePBOOOPA3HBIX
[TepBooOpa3HbIe 3NIeMEHTaPHBIX

25 ¢dbynakuui. [IpaBuira HaxoxaeHUS
MePBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cMbICI
UHTerpana
Brruncnenue onpeneiaéHHOro HHTerpaia

27 o (hopmyne Herotona- Jleitbuuna
Beruncnenue onpenenéHHOro

28 uHTerpaia no ¢popmysie Herorona-
Jleitbunuma

29 [TpumeneHue nuHTErpaia s

HaXO0XXIEHU IIOMAIEH IIIOCKUX




¢uryp

IIpuMeHeHnue naTErpaa It

30 HaX0XJICHUS 00bEMOB T€OMETPUICCKUX
TeN

31 [Ipumepsl pereHuin
mudpepeHInanbHbIX ypaBHEHU I

3 [Ipumeps! pemeHui
i epeHInanbHbIX ypaBHEHU I
MaremaTrnueckoe MOJIETUPOBAHIE

33 peaIbHBIX MPOIECCOB C MOMOIIBIO
muddepeHIrnaIbHbIX YpaBHEHUI

34 KonTtponsnas padota: "[lepBooOpazHas
u uHTEerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U rpaduku

37 Tpuronomerpuueckue GyHKIIHH, UX
CBOICTBa U rpaduku

18 Tpuronomerpuueckue GyHKIMH, NX
CBOICTBa U rpaduku

39 Tpuronomerpuueckue GyHKIUH, UX
CBO¥CTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YPAaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

A1 OT100p KOpHEH TPUTOHOMETPHUUECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHH € IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKUX

43 YPaBHEHHH C TIOMOIIILIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenue TpuroHOMeTPUIECKIX
HEPaBEHCTB

45 Pemenue TpuroHOMeTPUIECKIX
HEPaBEHCTB

46 Pemenue TpuroHOMeTpUIECKIX
HEPaBEHCTB

A7 Penrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Kontponbnas padota: "I"paduku

43 TPUTOHOMETPHYECKUX (DYHKIIMIA.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/TbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/TbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOIBI PEIICHUS

JIOFapI/I(I)MI/I‘-ICCKI/IX HCEPAaBCHCTB




OcHoBHEBIC MCTOAbI PCHICHUS

> Jorapu)MIUIEeCKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu)MUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PEIICHUS
HUppAIMOHAIEHBIX HEPABEHCTB
58 OCHOBHBIE METOJIbI PEIICHUS
HMPpAMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOJIbI PEIICHUS
HMPpAIMOHAILHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeTo b1 pelieHus
UppalMOHANILHBIX YPAaBHEHHM
& I'pacdmyeckue MeTO b1 pelIeHus
UppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTO b1 pelieHus
MOKa3aTeIbHbIX YpaBHEHUN
64 I'padmyeckue MeTO b1 pelieHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'pacdmyeckue MeTO b1 peleHus
Jorapu(MUYECKUX ypaBHEHHIMA
66 I'padmyeckue MeTO b1 peleHus
Jorapu)MIUUECKUX HEPABEHCTB
67 I'padmyeckue MeTo bl pelIeHus




Jorapu(MUIECKIX HEPABCHCTB

68

I'padmyeckue MeTo bl perieHus
MMOKa3aTeIbHBIX U JIOTAPU(PMUICCKIX

YPaBHEHHI

69

I'paduueckre METO b pelICHHUS
MTOKa3aTeIbHbIX U JIOTApU(PMUIECKUX

YpaBHEHHI

70

I'padmueckue MeTopl pereHus
MTOKa3aTeIbHbIX U JIOTApU(PMUIECKUX

HEpPABEHCTB

71

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JIOTApU(PMUIECKUX

HEPaBEHCTB

72

Kontponbras padota: "UpparmonaibHeie,
MoKa3aTesbHbIE U JIOTapu(MUIECKHE
HepaBeHcTBA"

73

KommiekcHbie uncia. AnreOpanyeckas
U TpUrOHOMeTpuuecKas Gopmbl 3anucu
KOMILJIEKCHOTO YHCIa

74

KowmmnekcHsie yncna. Anrebpanueckas
U TpUrOHOMeETpUuuecKas Gopmbl 3anucu
KOMILIEKCHOTO YHuClia

75

ApugpmeTrnueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

76

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIaMHU




N300parkeHne KOMIUIEKCHBIX YUCEIT Ha

7 KOOPJMHATHOM IJIOCKOCTH

73 N300paskeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oii crenesnu
13 KOMIUIEKCHOTO YUCIIa

20 ®opmyia Myaspa. KopHu n-oii ctenesnu
13 KOMIUIEKCHOTO YUCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCE

81 JUIs pelieHus GU3nYecKux u
T€OMETPUUECKHX 3a/1a4

20 KonTponsnas pabora: "KommiekcHbie
yucna"

83 HarypanbsHble u 1ienpie yncia

84 HarypanbHble u 1ienpie yncia

g5 [IpuMeHeHne NpU3HAKOB IETUMOCTH
LIETIBIX YHUCEl

26 [IpuMeHeHne NpU3HAKOB IETUMOCTH
LIETIBIX YHCEl

g7 [IpuMeHeHne NpU3HAKOB IETUMOCTH
nensix uncen: HO u HOK

28 [IpuMeHeHne NpU3HAKOB IETUMOCTH
nenbix yucen: HOJ[ u HOK

29 [IpuMeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH MO MOIYIIO

90 [IpuMeHeHne Npru3HAKOB IETUMOCTH

LEJBIX YUCCII: OCTATKH 110 MOYIIHO




91

[IpumeHeHne npru3HAKOB JETUMOCTH
LIEJIBIX YUCeIl: anroput™ EBknuaa s
pELICHMS 3a/1a4 B LEJBIX YUCITAX

92

KonTpomnsnas padora: "Teopus
LenbIx yucen"

93

Cucrema 1 COBOKYITHOCTbh YpaBHEHUH.
PaBHOCHIIBPHBIE CHCTEMBI U CHCTEMBI-

CICACTBHUA

94

Cucrema 1 COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBUS

95

OcCHOBHEIE MCTOABI PCHICHUA CUCTEM
Y COBOKYITHOCTEH paliMOHaIbHBIX
YpaBHEHHI

96

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEW MPPaLMOHAIBHBIX
YpaBHEHHI

97

OCHOBHBIE METO/IbI PELICHUS CUCTEM
Y COBOKYITHOCTEH IIOKa3aTeNbHbIX
YpaBHEHUI

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MTOKA3aTeIbHbIX
YPaBHEHUU

99

OcCHOBHBIE METOBI PELIEHHS CUCTEM
Y COBOKYITHOCTEH JIOTapU(PMHUECKIX
YpaBHEHUU

100

OCHOBHBIE METO/IbI PEILIEHUS CHCTEM U
COBOKYITHOCTEH JIOTapU(PMUUECKUX




YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUYECKUX 3a/]a4 U 3a7a4 U3
pa3aMyYHbIX 00JaCTel HAyKU U peallbHOMN
KU3HU, HHTEpIIpeTalus

IMOJIYYCHHBIX PC3YyJIbTATOB

102

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYECKUX 3a/]a4 U 3a7a4 U3
pa3aMyYHbIX 00JaCTel HAyKH U peallbHOMN
YKU3HHU, HHTEPIIpETaLs

IMOJIYYCHHBIX PE3YJIbTAaTOB

103

[IpuMeHeHne HEPaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a1a4 1 3a7a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKH U PeaTbHOU
KU3HU, HHTEpIpETaLus

MOJIyYE€HHBIX Pe3yJIbTaTOB

104

KontposbHas padota: "Cuctemsr
paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JIOTApU(DMUIECKUX
ypaBHeHU"

105

PanmonanbHbIe ypaBHEHHUS C
napaMeTpamu

106

PanmonanbHbIE HEpaBEHCTBA C
napameTpamMmu

107

PanmoHanbHBIE CUCTEMBI C IapamMeTpamMu

108

HppaunoHaibHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu




109

HppanumoHaibHbIE CUCTEMBI C
rapameTpamu

110

[Toka3arenbHble ypaBHEHU,
HEpaBEHCTBA C MapaMeTpaMu

111

[TokazarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113

JlorapudmMuueckre CUCTEMBI C
rapaMeTpamMu

114

TpuroHomeTprdecKue ypaBHEHHs C
rapameTpamu

115

TpuroHomeTpuveckrne HepaBEeHCTBA C
napameTpamMmu

116

TpuronomeTpruyecKkue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u uccineaoBaHuE
MaTeMaTHYEeCKHX MOJIEJICH pealbHBIX
CUTYallUi C TOMOIIBIO YPAaBHEHUH C
rapameTpamu

118

ITocTpoenue u uccae0BaHme
MaTeMaTH4YECKUX MOJIEeJIeH peabHbIX
CUTYalUH C IOMOIIBIO CUCTEM
YpaBHEHUH C rmapameTpamu

119

ITocTpoenue u uccnenoBaHue
MaTeMaTH4YeCKUX MOIeJIel peaqbHbIX
CUTYaIUi C IOMOIIBIO CUCTEM
ypaBHEHUH C MmapameTpamu




KonTtponsHas padora: "3anauu ¢

120 .
napaMeTpamMmu
[ToBTOpEeHue, 0600ICHNE,

121 cuCTeMaTu3anus 3HaHui: "YpaBHeHus "
[ToBTOpenue, 00001IICHNE,

122 cUCTeMaTu3anus 3Hanuit: "YpasHenus"
[ToBTOpenue, 00001IICHNE,

123 CHCTEeMaTH3aI1s 3HAHUI:
"VpaBHeHus. CucteMsl ypaBHEHUN"
[ToBTOpenue, o0oOmEeHue,

124 cucrtemaTtusanus 3Hanui: "HepaBencraa"
[ToBTOpenHmE, 0000IICHNE,

125 cucTemMarusanus 3Hanuii: "HepaBencrna"
[ToBTOpEeHUE, 0600IIEHNE,

126 cucrtemaTtusanus 3Hanui: "HepaBencraa"
[ToBTOpEHME, 0000IICHNE,

127 cuctemaTuzanus 3Hanuii: "lIpousBoaHas
u €€ npumeHeHue"
[ToBTOpenue, obo0mIeHNE,

128 cuctemarusanus 3HaHwuii: "IIpousBoaHas
U €€ npumeHeHue"

129 [ToBTOpEHue, 06001IeHNE,

CHCTeMaTHU3allus 3HaHU:




"IIpousBosHas u €€ npuMeHeHue"

[ToBTOpenue, o600IICHNE,

130 cucreMaTtu3aius 3Hanuit: "Materpan u 1
ero npuMeHexue"

131 [ToBTOpenue, o6odIIEHKE, |
cucteMaruzanus 3HaHui: "Oyakimn"

132 [ToBTOpenue, o6o0IIEHNE, |
cuctemaruzanus 3HaHui: "Oyakmn"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 Wrorosast KoHTpoJbHAs paboTa 1 1

135 Wrorosast kKoHTpoJbHAs paboTa 1 1

136 [ToBTOpEeHME, 0000IICHHE, |
CHCTeMaTH3alus 3HaHuI

OBIIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




IMPOBEPAEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon
nposep .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOCHUSI OCHOBHOM
s1eMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o01ero 06pa3oBaHus
pe3yJbT
ara
1 Yucna 1 BEIYUCIICHUS
11 OnepupoBaTtb MOHSATUSAMU: palyoHaIbHOE U JIeHCTBUTEIBbHOE YHCJIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
12 BoinonHATh apudmMeTnyecKkue onepanuy ¢ pandoHAIbHBIMU U AEHCTBUTEIbHBIMU
' yHrCcIaMu
13 BomonnsaTe  npuOMKEHHBIE  BBIYMCICHMS,  UCMOJIB3YS  IpaBHiia  OKPYIJIEHUS,
' JieNaTh NPUKUIKY U OLIEHKY pe3y/ibTaTa BEIYMCIECHUI
OnepupoBaTh MOHATHSMH: CTENEHb C LENbIM MOKa3aTejaeM, CTaHAapTHas GopMma 3amucu
14 JNEMCTBUTENFHOTO YHWCIIAa, KOPEHb HATypallbHOM CTENEHHU; HMCMOJIb30BaTh IOIXOISIIYIO
' (dbopMy 3anucu IeHCTBUTENIbHBIX YHCEN AJISl pEIeHUs NPAKTUHYECKUX
3aJa4 ¥ MpeJCTaBICHUS JaHHBIX
OnepupoBaTh NOHATHSAMM: CHHYC, KOCHMHYC M TAaHI€HC IPOM3BOJIBHOIO YIJa;
1.5 HCIOJIb30BaTh 3aIIMCh IPOU3BOJILHOIO yIila yepe3 00paTHble TPUTOHOMETPUYECKHUE
byHKIIIN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMM: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIO€, PALMOHAIBHOE,
2.1 UppalMoOHAIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YpaBHEHHUE
2 BbimonnaTe  mpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX  BBIPOKEHUH M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BeimonnaTe  mpeoOpa3oBaHUs LENbIX,  PalMOHAIBHBIX U UPPALUOHAIBHBIX
23 BBIpQXKEHUH U peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALMOHAIBHBIX U HPPALIMOHAIBHBIX
yYpaBHEHUI U HEPABEHCTB
UMEHSATh YpPaBHEHUS M HEPaBEHCTBA I pEIleHHs MaTeMaTWYeCKUX 3aJad M 3a]ad u3
2.4 11
' pa3nUyHbIX 00JacTell HayKHU U peantbHOM KU3HU
MojenupoBaTh peajibHble CHUTYyallMd Ha s3bIKE anreOpbl, COCTABIATH BBIPAKEHMS,
2.5 YPaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3a/layM, MCCIENO0BATH IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allllapaTa aareopsl
3 OyHKIMK U TpaduKu
31 OmnepupoBaTb  HOHATUAMHU:  (QYHKIMS, crnocoObl 3amaHust  (GYHKIUH, 0ONacTb

OTpeNeNieHuss U MHOXECTBO 3HAYeHUH (YHKIUH, TpaduK (QYHKIHH, B3aUMHO




oOpartHbIe QYHKIIMN

OmnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMU, HYTU (PYHKIUH,

3.2
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonw3oBatek rpaduku GyHKIUN 1S pelIeHUs] ypaBHEHHHA
34 Crpoutrs u uurath rpaduKd JUHEHHOW (QYHKIMH, KBaJpaTWYHOW  (HYHKIHWH,
CTETIEHHON (DYHKITUH C IEJIBIM MTOKa3aTeIeM
Wcnonb3oBathk rpaduku GyHKIUN I UCCIICIOBAHMSI IPOIIECCOB M 3aBUCUMOCTEH TIpH
35 pelleHuH 3aJad U3 JPYyrux Yy4eOHBIX MPEAMETOB U pPEaJbHOW KHU3HH,
BBIpaXXaTh GOPMyJIaMH 3aBUCUMOCTH MEXY BETHUNHAMHU
4 Hauana marematndeckoro ananusa
41 OnepupoBaTtb MOHSATUSAMU: MOCJIEI0BATEIbHOCTD, apudmernyeckas u
reoMeTpHuyecKas Mporpeccuu
49 OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBIBAIOIAasi FEOMETPUYECKasl POTPECCUs, CyMMa
0EeCKOHEYHO yObIBaIOIIEe reOMETPUUIECKON POTPECCUH
4.3 3aiaBaTh MOCIE0BATEIHPHOCTH PA3TUIHBIMH CIIOCOOAMH
44 Hcnonb3oBaTh CBOMCTBA MOCHEAOBATEIBHOCTEH M MPOTrpeccHil Ui pelieHus
peayIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHAMH: MHOKECTBO, OIIEPALINU HAJl MHOXKECTBAMU
59 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar Ijsl ONUCaHWS pealIbHBIX
IIPOLIECCOB U ABJICHUMH, IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
53 OnepupoBaTb NOHATHAMMU: ONIPEICICHUE, TEOPEMA, CIEACTBHE, N0KA3aTEIbCTBO
11 KJIACC
Kon
NpoBep .
MO0 IIpoBepsiemble IpeIMeTHBIEC Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
sieMor
0o0pa3oBaTe/IbHOM NPOrPaMMBbI CPpeIHero 001ero o0pa3oBanmsi
pe3yJib
TaTa
1 Yucna 1 BBIYUCICHUS
OnepupoBaTh NOHATUAMHU: HATYPAIBbHOE, LIEJI0€ YUCIIO; UCIIOJIB30BATh IIPU3HAKY ACITUMOCTH
1.1 LIEJIBIX YUCEI, PA3JIOKEHHUE YHMCIIA HA IPOCTHIE MHOKUTEIH JIsl pELICHMS 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM IT0KA3aTENIEM
13 OmnepupoBaTb  MOHATUSAMM:  JOrapumM  4yucna, JAECATHYHbIE W HaTypaJbHbIE
' Jorapu@msl
2 YpaBHEHMS 1 HEPABEHCTBA
71 [IpuMeHsTH CBOMCTBA CTENEHU Ul MpeoOpa3oBaHMs BBIPAKEHUH, ONEPUPOBATH

NOHATUSAMU: TTOKA3aTCIIbHOC YPABHCHUC W HCPABCHCTBO, PCIIATh OCHOBHLIC THIIbI




II0KA3aTeIbHBIX YPABHEHUI Y HEPAaBEHCTB

Boimonnste npeoOpazoBaHus BBIP)KECHUH, coJiepKalux Jorapu(msr;
2.2 OTIEPHPOBATH MOHATHAMHU: JIOTAPHU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE
THUIBI JIOTapU(PMUYECKUX YPAaBHEHHI U HEPABEHCTB
23 Haxoauts penienns npocTeiinx TpPUroHOMETPUUECKUX HEPABEHCTB
24 OnepupoBaTb  NOHATUSMHM:  CHUCTEMa JIMHEMHBIX ypaBHEHMH U €€ pelIeHue;
' HCII0JIb30BATh CUCTEMY JINHEHHBIX YpaBHEHUH JJIs1 peLIeHUs PAKTUYECKUX 3a]1a4
)5 HaxomuTe pemeHuss  NOpOCTEMIIMX  CUCTEM W COBOKYHNHOCTEH  PAlMOHAIBHBIX
' YPaBHEHUH U HEPABEHCTB
MonenpoBaTh peajibHble CHUTyalldd Ha $3bIKE alireOpbl, COCTaBISATH BbIPAXKECHMUS,
2.6 YPAaBHEHUsI, HEPABEHCTBA M CUCTEMBI IO YCJIOBHMIO 3a/Jadyd, HCCIEAOBATh IMOCTPOCHHBIE
MOJIENIU C UCTIOJIb30BAaHHUEM allapara ainreopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MNOHATUSIMU: NEpUOAUYECKAs (QYHKLIUSA, HPOMEKYTKH MOHOTOHHOCTHU
31 (GYHKIMM, TOYKH 3KCTpeMyMa (DyHKLMHU, HauOoJbllee ¥ HaUMEHbLIee 3HaUeHUs (QyHKIIUN
Ha IPOMEXKYTKE; UCII0JIb30BaTh UX IS UCCIE0BaHUS (PYHKIMH, 3aJaHHOU IrpadkoM
OnepupoBaThb  MOHATUSAMHU:  TpapUKU  IOKa3aTENbHOM, norapuGMUIecKoi 51
3.2 TPUTOHOMETPUYECKUX (DYHKIMH; M300pakaTh MX HAa KOOPAWHATHOM TUIOCKOCTH U
WCIIOJIb30BATH JUISl PELLICHUS YPAaBHEHUN U HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKh JTUHEHWHBIX ypPaBHCHHH U
' WCIIOJIb30BATh UX I PELICHUSI CUCTEMBI JINHEWHBIX YPABHEHUI
34 Hcnonws3oBath rpaduku GyHKIUN A1 UCCIEA0OBAHUS MTPOLIECCOB U 3aBUCUMOCTEH U3
' JOPYrUx y4eOHbIX AUCLIUILIIUH
4 Hauana maremaTtnueckoro ananusa
OnepupoBaTh NOHATUAMU: HETIPEpbIBHAS (QYHKIMS, TPOU3BOIHAS (QYHKIIMH; UCTIOIb30BATh
4.1 reoMeTpUYeCKU U (PU3UUYECKUN CMBICI IPOU3BOAHOM JUIs pelleHus 3a1a4
42 Haxomute mpou3BoAHBIE  DIEMEHTApPHBIX  (YHKIMHA, BBIYMCIATH  IPOU3BOJHBIC
' CYMMBI, IPOU3BECHHUSI, YACTHOTO (yHKIIHI
43 Hcnonb30BaTh MPOU3BOIHYIO AJIs UCCIEeNOBaHUS (PYHKIMHU HA MOHOTOHHOCTb U
' AKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO IPapUKOB
44 Hcnonp3oBaTh  NpPOM3BOAHYIO  JUII  HAXOXKACHUS  HAWIydlIero  pelIeHus B
MIPUKJIAIHBIX, B TOM YHCJIE€ COLUAIbHO-IKOHOMUYECKHUX, 3a1a4ax
45 OnepupoBatb HOHATUAMMU: nepBooOpas3Has u WHTErpai, MMOHUMATh
' reoMeTpUYecKuil 1 (pU3NYeCcKHii CMBICT HHTErpaja
46 Haxonuthk mepBooOpa3Hble 31€MEHTapHBIX (YHKIMH, BBIYUCIATH MHTErpai mo Qopmyine
Hrerorouna — Jleiibaura
47 Pemars npuknagsele  3amadud, B TOM YHMCIE  COLMAIBHO-3KOHOMHYECKOTO u

(1)I/I3I/IquKOFO XapakTepa, CpeaACTBaMU MAaTEMATUICCKOTO aHAJIN3a




INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUSA

10 KJIACC

Ko IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
A
1 Yucna 1 BBIYMCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOM, TPOLEHTHI, OCCKOHEYHBIE
L1 nepuoguyeckue  Ipobu.  Apudmermyeckue onepauMd € palMOHAIbHBIMH  YHCIaMH,
' npeoOpa3oBaHMsl YHMCIOBBIX BblpakeHUU. [IpumeHeHue apobeil M NPOLEHTOB s
pEeLIeHUS MPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUN U peaIbHOM KU3HU
JleiicTBuTenbHble yncia. PaloHanbHble M UppallMOHAIbHbBIE yKcia. ApudMeTndeckue
1.2 | omepauumun c JeHCTBUTENbHBIMM  yHuciaamu. [IpuOmk€HHble  BBIYMCIECHHS,  IIpaBUiIa
OKpPYTJICHUS, IPUKUJIKA 1 OLIEHKA Pe3yJIbTaTa BhIUMCICHUH
Crenenp ¢ 1ienbiM nokasareneM. CtanmapTHas ¢popMa 3anucH JIeHCTBUTEILHOTO YHCIa.
1.3 | Wcnonb3oBanue moaxomsiieli GOpMbl 3aKUCH ACHCTBUTEIBHBIX YUCENT ISl PEHICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernyeckuil  KopeHb HaTypaidbHOM  crenmeHu. [leiictBus ¢ apudmeTnuecKumu
' KOPHSIMHU HAaTypaJbHOW CTENEHH
L5 CuHyC, KOCHHYC ¥ TaHT€HC YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAHI€HC
YHCIIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa 1 TOKIECTBEHHBIC TIPEOOPA30BaHNUs
9 IIpeoOpa3oBaHrue TPUTOHOMETPHUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
' GopMyIIBI
73 VYpaBHeHHEe, KOpPEHb ypaBHEHHsA.  HepaBeHCTBO,  pelleHHE  HEPaBEHCTBA. Meton
HHTEPBAJIOB
24 | Pemenne nenbix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppanyioHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | Peuienne TPUroHOMETPUUECKUX YPABHEHHN
57 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKUX 3a1a4 U 33134 U3
' pa3nuyHbIX 00JacTell HayKHU U peanbHOM KU3HU
3 OyHKMK U rpaduku
3.1 Oynkiys, cnocoOwl 3aganus ¢pyHkuuu. ['paduk dpynkun. Bzanmuo obpatHblie GyHKINH
39 OO6nactp onpeneneHuss 1 MHOXKeCTBO 3HaueHUH pyHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
' 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIMH
33 CreneHHas QyHKIMs C HaTypaJbHBIM M IIeJbIM IMoKa3aTeneM. E€ cBolicTBa u rpaguk.
' CBoiicTBa u rpaduk KOpHs N-0il cTeneHn
34 Tpuronomerpuyeckas OKPY)KHOCTb,  ONpENEIIEHHNE  TPUTOHOMETPHUYECKUX byHKIMI

YHUCJIOBOIO aprymecHTa




Hauana maTemaTHyeckoro anaimnsa

41 [locnenoBarensHOCTH, crocoObl  3a/1aHUs MOCJIEIOBATEILHOCTEH. MoHoToHHBIE
' TI0CIIE/I0BATETHLHOCTH
Apudmernueckas U reoMeTpudeckas mporpeccud. beckoHeuHo yObIBaromias reoMeTrpudecKas
40 nporpeccust. CyMMa O€CKOHEYHO YOBIBAIOIICH IeOMETPHISCKOM mporpeccun. DopmMyria CII0KHBIX
' MporeHTOB. Vcnosib30BaHuE MPOTrpeccuu Ajisl pelIeHUs
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
MHoxecTBO, ornepanuu Haj MHOKecTBamu. J(uarpammel Ditiepa — Benna. [Ipumenenne
5.1 TEOPETHUKO-MHOKECTBEHHOTO arapaTa Jyisi ONUCAHUS PEeATbHBIX MPOIECCOB U SIBJICHUIA,
TP PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB
52 Ompenenenue, TeopeMa, CIeACTBUE, TOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUA
1 Yucna u BEIYMCICHHS
1.1 HarypanbsHblie u nenbie uncna. [Ipu3Haky 1€ 1MMOCTH LENTbIX YHCeT
1.2 CreneHb ¢ palMoOHabHBIM MOKa3ateneM. CBOMCTBA CTEMEHU
1.3 Jlorapudm yucna. [lecaTnunbie U HATypaIbHBIC JTOTAPU(PMBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BeIpaKEHUH, COIEPIKAMINX JIOTAPHPMBI
2.2 [IpeoOpazoBaHue BRIpaKEHUH, COJIEPIKAIINX CTETICHU C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHHH. Pelienne npukiaHbixX 3a/1a4 ¢ IOMOIBIO CUCTEMBI
' JIMHEHHBIX YpaBHCHUH
2.7 CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUUYECKUX 3a1a4 U 3a/1a4 U3
' Pa3IMYHBIX 00J1aCTel HAYKH U PEaIbHOM KU3HU
3 Oynkuuu 1 rpaduKu
Oyukius.  [lepuoanueckue ¢byukiuu.  [IpoMeXyTkh  MOHOTOHHOCTH  (DYHKIIMH.
3.1 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIIMK. Hanbombiiee 1 HauMeHblee 3HaueHne QyHKIMU Ha
MIPOMEXKYTKE
32 Tpuronomerpuueckue GyHKIIMH, UX CBOHCTBA U TpaduKu
33 [TokazarenpHas u norapupmMuyeckas GyHKIINH, UX CBONCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GYHKIUI ISl pEIICHUS YPaBHEHUHN U TUHEHHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB GyHKIUN IS UCCIEIOBAHUS MPOIECCOB U 3aBHCUMOCTEH,




KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX IPEIMETOB U pEabHON KU3HU

4 Hayana MaTeMaTn4ecKoro anaimsa
4.1 HenpepoiBabie pyHKIMH. MeTO MHTEPBAJIOB JUIS PEIICHUSI HEPABEHCTB
4.2 [IpousBoanas pyHkwH. ['eoMeTprUECKIi U PU3MUECKHIA CMBICI ITPOU3BOIHOM
43 [IpousBoHbIe 31eMeHTapHBIX PYHKIUN. DOPMYIIbl HAX0XKAEHUS IPOU3BOJHON CYMMBI,
' MIPOU3BEACHUS U YACTHOTO (PYHKLUN
[IpumeneHne NPOM3BOTHON K HMCCIEIOBAHMIO (YHKIMH HAa MOHOTOHHOCTh M JKCTPEMYMBI.
44 Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUsT (DYHKIUU Ha OTPE3Ke
45 [IpuMeHeHre NMPOU3BOIHOM I HAXOXKIACHUS HAWIYYIIErO PELICHUs B NMPUKIATHBIX 3a1a4ax,
' JUI OTIPEJICNIEHUsI CKOPOCTH IPOlLiecca, 3aJaHHOTO (popMyinol nin rpadpukom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3zHbIX
47 Wurerpan, ero reomerpudeckuii u ¢usnueckuid cmbica. Brluucienue uHTErpana mo

dbopmyne Hetotona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBbBI CPETHET' O

OBLIEI'O OBPA3OBAHUSA

Kon
npoBepse
MOT0
TpeOoBaH
ust

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEr0 00Pa30BaAHNS

Brnagenne wMeTomaMu JI0Ka3aTeNbCTB, aNTOPUTMAaMH DPEIICHUS 3a]ad; yMEHUE
dbopMyTMpoBaTh W ONEPUPOBATH IOHATHUSAMH: OIPEJICICHHE, aKCHOMa, Teopema,
CIICJICTBHE, CBOWCTBO, NpPH3HAK, J0Ka3aTelbCTBO, PAaBHOCHWIBHBIC (POPMYITHPOBKH;
MIPUMEHSATh UX; YMEHHE (OPMYIUPOBATh 0OpPATHOE W MPOTHBOIIOJIOKHOE YTBEPIKICHHE,
MIPUBOJUTh TPUMEPBl M KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEeMaTUYECKOU
HWHAYKIOHUHU, ITPOBOANUTE MJOKA3aTCIBbHBIC PACCYXACHUA NPU PECIICHUU 3a/1ad, OLCHUBATH
JIOTUYECKYIO MPABUIBHOCTh PACCYXKJEHHUI; yMEHHUE OINEepUpPOBATH MOHSATHUSIMHU:
MHOXCCTBO, IMOJMHOXKECTBO, OII€Cpallid HaJd MHOXECTBaAMHU;, YMCHHEC HCIIOJIb30BaThb
TCOPETUKO- MHOKECTBEHHBII arrmapar ajis OImrucCaHrs pEaJIbHBIX IMPOLECCOB U SIBJICHUU U
MIPH PEUICHNUH 3a/1a4, B TOM YHCJIE U3 IPYTHX YISOHBIX IPEIMETOB; YMEHUE ONIEPUPOBAThH
MOHATUSMH: Tpad, CBI3HBIN rpad, AepeBo, UK, rpad Ha MIIOCKOCTH; YMEHUE 3a]1aBaTh
MU OMHUCBHIBaTh Tpadbl Pa3sIUYHBIMHU CIIOCOOaMU;

HCIO0JIb30BaTh Ipadbl P pElIeHUH 3374

YMeHue onepupoBaTh MOHITUSIMH: HATYPAIbHOE YHCIIO, LI€JI0€ YUCIIO, CTEIEHb C LEIbIM
MoKasaresjeM, KOpeHb HaTypallbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM MOKa3aTeleM,
CTENeHb C ACWCTBUTEIHHBIM MOKa3aTeseM, JIoTapu(M dKciia, CUHYC, KOCUHYC U TaHI'€HC
MIPOU3BOJILHOTO YHKCJa, OCTATOK MO MOYNIO, pallMOHAILHOE YHUCIO, UPPAIlMOHATbHOE
YHCII0, MHOXKECTBAa HATYpaJbHBIX, LIENBIX, PAIlMOHAIBHBIX, JNCHCTBUTEIBHBIX YHUCEI,
YMEHHME WCIIOJIb30BaTh MPHU3HAKU JETUMOCTH, HAMMEHbIIWN OOIUN JeTuTeNlb U
HauMeHblIee o0IIee KpaTHOe, alrOpuT™M EBKINAA MpH pelIeHUuH 3a/1ad; 3HAKOMCTBO C
Pa3TMYHBIMU MMO3ULIMOHHBIMU CUCTEMaMU CUUCIICHHS; YMEHHUE BBITIONHATH BBIYMCICHUE
3HaUEHUH W TpeoOpa3oBaHUsl BBIPAKEHUN CO CTEMEHAMH U Jorapudmamw,
npeoOpa3oBaHusi  APOOHO-pAIlMOHATBHBIX  BBIPAKEHMI; YMEHHE  OINEpUPOBaTh
MOHATHSAMH: TIOCTIEIOBATENbHOCTh, apudMeTnyeckas MpPOTpeccusi, TeoMeTpudecKas
mporpeccusi, OECKOHEYHO yOBIBaloOIlas TreoMeTpudecKast

nporpecCus; YMCHHUC 3a4aBaThb NOCICAOBATCIBHOCTH, B TOM YHUCJIC C MMOMOIIBIO




PEKYPpPEHTHBIX (POpMYN; yMEHHE OINEePUPOBATH TOHATHUSAMU: KOMIUIEKCHOE YHCIIO,
COMPsDKEHHBIC KOMIUIEKCHBIE YHCIIa, MOIY/Th U apryMEHT KOMIUIEKCHOTO 4rcia, popma
3alUCH  KOMIUIGKCHBIX  YHcesl  (reomMeTpuueckas, TPUTOHOMETpPUYECKasT U
anreOpanveckas); yMeTh NPOU3BOANTH apu(PMETUUECKHE NEHCTBHUS C KOMILIEKCHBIMH
YUCJIAMH; TPUBOJUTH MPUMEPHI HCIOJIH30BAHUS KOMILUIEKCHBIX YHCEN; ONEpPUPOBATH
MOHATUSIMH: MaTpuIia 2X2 u

3%3, onpenenuTenb MaTpULbl, TEOMETPUUECKUI CMBICII OTIPEAETUTEIS

YMeHue onepupoBaTh NOHATUAMHU: PAllMOHAIbHBIE, UPPALMOHAIBHBIE, [T0KA3aTEIbHBIC,
CTENEHHbIE, JorapuMUUYecKue, TPUTOHOMETPUUYECKHE YpaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI; YMEHHE  ONEPUPOBATH  IOHATUSAMHU:  TOXKJIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHKe, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHM W HEpPaBEHCTB,
PAaBHOCHUJIBHOCTh YPABHEHHH, HEpPAaBEHCTB M CHUCTEM; YMEHHUE pElIaTh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO pA3JIMYHBIX IPUEMOB; pEIIaTh YpPaBHEHUS,
HEpPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; NPUMEHATh YPABHEHUs, HEPABEHCTBA, HX
CUCTEMBI JUIsl pelIeHHs] MaTeMaTUYeCKUX 3a/lay U 3a7a4 U3 pa3Iu4HbIX oOJacTeil HayKu
U peanbHON

JKHU3HHU

YMeHne omnepupoBaTh MOHATHAMHU: (DYHKIHWS, YETHOCTH (QYHKIMH, IMEPHOJAUIHOCTD
(yHKIIUM, OTPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM (DYHKITUH,
HauOoJIbIlIee W HAWMEHbIIEe 3HAa4YCHUs (YHKIMKA Ha TPOMEXKYTKE, HEIpEephIBHAS
GbyHKIMs, acUMITOTH rpaduka (QyHKIHMH, TepBas U BTOpas MPOW3BOJAHAS (DYHKIHH,
TCOMETPUYCCKUN M (PU3MUECKUI CMBICI MPOU3BOIHOM, NEPBOOOpa3Hasi, ONpeaeIEHHbIH
WHTETpaj; YMEHUE HaXOJUTh acUMOTOTHl rpaduka (YHKIWU; YMEHHE BBIYUCISATH
MPOU3BOJIHBIC CYMMBI, TIPOM3BEICHUS, YaCTHOTO M KOMIIO3UIMK (YHKIHH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOM K rpaduky (QyHKIHW; YMEHHE HAaxXOIHWTh IPOU3BOIHEIC
AJIEMEHTAPHBIX (DYHKIMW; YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO [UIS HCCIICAOBAaHUS
GyHKIUH, HAXOAUTh HAUOOJIBIINE U HANMEHBIITUE 3HAYCHUST (PYHKIIHIA; CTPOUTD rpaduKu
MHOTOWICHOB C HCIOJIb30BAHUEM arapara MaTeMaTHYECKOTO aHaju3a; MPUMEHSThH
MPOU3BOJIHYIO JUIS HAXOXKJICHHSI HAWIYYIIETO0 PEIICHHs B MPHKIAIHBIX, B TOM YHCIIC
COIMANIHO-9KOHOMHMYECKUX U (PU3UYECKHX 3aJavax; HaXOJUTh IUIOMATH U OO0BEMBI
¢buryp ¢ TOMOIIbIO HHTErpaa; MPUBOIUTH MIPUMEPBI MaTeMaTHYECKOTO
MOJETUPOBAHUS C

NOMOIIIBIO AU depeHInaIbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk ¢(yHKUMH, oOpaTHas QyHKIMS,




KOMMNO3MLUs (DYHKIMHA, JUHEHHAs (QYHKIHS, KBajpaTHyHas (DYHKUHWS, paloHaIbHAs
¢byHkuus, cremeHHas  (QyHKUMA, TPUTOHOMETpHYECKHEe (YHKUIUH, OOpaTHBIC
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKa3aTeabHas U Jorapupmudeckas GyHKIUN; YMECHHUE
CTPOHUTh TpapuKH H3YUYEHHBIX (YHKIMN, BBINOJHATH IpeoOpa3zoBaHus TpaduKoOB
(GyHKIUH, MCIONB30BaTh TPaQUKH ISl M3Yy4eHHUs IPOIECCOB W 3aBUCHUMOCTEH, IMpH
pelIeHNH 3a/1a9 U3 APYruX YYeOHBIX MPEIMETOB U 33/1a4 U3 PEaTbHOW )KU3HH; BEIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIB30BaTh CBOMCTBAa M rpaduku
GbyHKUIUHT U peleHns ypaBHEHUH, HEpaBEHCTB | 33/1a4 C ITapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHWHM YpaBHEHMI, HEPABEHCTB M HX

CUCTEM

YMeHue pemarh TeKCTOBBIC 3a/1a4d Pa3HBIX TUMOB (B TOM YHKCJIE HA MPOIICHTHI, IO U
4yacTH, Ha JABW)KEHUE, paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/1a4i U3 00JIacTH
YIIpaBJICHUS TUIHBIMUA U CEMEUHBIMU (DUHAHCAMM); COCTABIISATH BRIPAKCHUS, YPAaBHEHUS,
HEpaBEHCTBA U MX CHCTEMBI MO YCIOBHIO 3a/1a4M, UCCIEA0BaTh MOJYy4YEeHHOE pPEUIeHHE U
OIIEHWBATh TPABAONOJAOOHOCTh PE3YJbTAaTOB, YMEHHE MOJCIUPOBATh pEATbHBIC
CUTYaIlMH Ha SI3bIKE MaTEMaTHKHU; COCTABJISATh BRIPAKEHMUSI, ypaBHEHHS], HEPABEHCTBA U UX
CUCTEMBI [10 YCIIOBUIO 3a/lauM, MCCIIEN0BAaTh MOCTPOCHHBIE MOJAEIU C HCHOJIb30BAHUEM

anmnapara anreOpbl, HHTEPIPETUPOBATH OJYIEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: cpeiHee apudMeTHIeckoe, Merana, HauloJpliee u
HauMEHbIIlee 3HAYCHUS, pa3Max, IUCIEPCHUsi, CTaHIAPTHOE OTKJIOHEHHWE YHUCJIOBOTO
Habopa; yMeHuEe H3BJIEKAaTh, MHTEPHPETUPOBATH WHGOpPMAIMIO, IMPEACTABICHHYIO B
Tabnuuax, Ha Juarpammax, rpaukax, OTpakarollylo CBONCTBA peajbHbIX MPOLECCOB U
SIBIICHUU; MPEACTaBIATh HH(GOPMALIMIO C MOMOIIBIO TaONHIl M AUArpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUyecKuX METOJIOB U
ANIEKTPOHHBIX CPEACTB; TpadUyecKd HCCIeNOoBaTh COBMECTHbIE HAONIOACHUA C
TIOMOIIbIO

JyarpamMM paccerBaHUs M TMHEHHOMN perpeccun

YMeHue onepupoBaTh MOHATHSMHU: CIy4allHBIH ONBIT M ciy4ailHoe coObITue,
BEPOSATHOCTh CIY4alHOTO COOBITHS; YMEHUE BHIYUCIIATH BEPOSITHOCTD C UCIOIb30BAHUEM
rpau4ecKux METOJIOB; MPUMEHATh (OPMYIIbI CIOKEHHUSI U YMHOKEHHS BEpOSITHOCTEH,
¢dopmyiy MmosiHOM BeposiTHOCTH, popmyny bepHymin, komOuHaTopHble GakTbl U
(GopMynbl; OLEHUBATh BEPOSITHOCTH

PCAIBbHBIX COGLITHﬁ; YMCHHUC ONICPUPOBATH TMOHATHUAMMU: cnyqaﬁHaﬂ BCJIMYMHA,




pacIpesielleHue BEpOSATHOCTEN, MaTEMAaTUUECKOE OKUIAHUE, UCHEPCUS U CTaHIAPTHOE
OTKJIOHEHUE CIIlyJaHOW BEIMYHMHBI, (QYHKIUH paclpeiesneHuss U  IUIOTHOCTH
PaBHOMEPHOTO, II0KA3aTEIBHOTO U HOPMAJIBHOTO PAaCIpeACICHUN; YMEHHUE UCIIOIb30BaTh
CBOMCTBA M3YyUYEHHBIX PACIPEACICHUM IJIs PELICHUs 3a/1a4; 3HAKOMCTBO C MOHSTHUSIMHU:
3aKOH OOJBINUX YHCET, METOJbl BBHIOOPOYHBIX HCCIEIOBAHHN; YMEHUE IPUBOJIUTH
MpUMEPbl TPOSBICHUSI 3aKOHA OOJBIIMX YHUCEN B HIPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSAX; YMEHHE OIEepUpOBaTh MOHATUSIMH: COUYETaHUE, IIEPECTAHOBKA, YHUCIO
COUETaHM, YNCIIO NepecTaHOBOK; OMHOM HbI0TOHA; yMeHue PUMEHATh KOMOMHATOPHbIE
(GakThl M pacCyKIeHHUs s peUIeHUs 3a/ay; OLEHUBATh BEPOSITHOCTU PEaTbHBIX
COOBITHI; COCTaBISATH BEPOSITHOCTHYIO MOJEIb W  HMHTEPIPETHPOBATH

MTOJTy4EHHBIN pe3ysIbTaT

YMeHne onepupoBaTh NOHATUAMU: TOUYKA, MpsMasi, IJIOCKOCTh, POCTPAHCTBO, OTPE30K,
Jyd, BEJIMYMHA YIJa, IUIOCKWA YroJ, JBYTPaHHBIM YroJy, TPEXTPaHHBIM YroJl,
CKpPEIIMBAOIINECS NpPsMbIEe, MAPALUIEIBHOCTh M NEPHEHAMKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEH, YTOJl MEXAY NPSIMBIMH, YTOJ MEXAY NPSIMOU U IJIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHM N0 IUIOCKOCTH, PACCTOSIHUE MEKIY HPSIMBIMH,
pacCTOAHHE MEKIAY IUIOCKOCTSMHM; YMEHHE MCIOJIb30BaTh IIPU PEIICHUU 3a1ad
U3ydeHHbIE (AKTBI M TEOPEMbl IUIAHUMETPHH; YMEHHUE OLICHHMBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILLIEr0 MUPA; CTPOUTh MaTEMaTHYECKHE MOJAEIU C IOMOIIBI0 F€OMETPHUYECKHUX
MOHATHH U

BCJIIMYMH, p€IIATh CBA3aHHBIC C HUMHU IIPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAb GUIYpBl, 00BbEM (DUTYpBI, MHOTOTPAHHUK,
MIPaBUJIbHBIN MHOTOTPAaHHUK, CEUEHUE MHOTOIpaHHUKA, Ky0, Mapaijiesienumnes, npusma,
nupamuaa, Gurypa v noBepXHOCTb BpallleHUs, WINHIP, KOHYC, map, chepa, MmIolaas
cdepsl, MIOMAAb TOBEPXHOCTH MUPAMUJIBI, MPU3MbI, KOHYCa, UIUHAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO Tapajulefienunena, MUpaMubl, MPU3MbI, HUIUHIpA, KOHYCa, Iapa,
pa3BEépTKa MOBEPXHOCTH, CEUEHHUs KOHyca W IWIMHIpA, NapajulelbHbIE OCH WU
OCHOBAaHUIO, CEYCHHE 111apa, TUIOCKOCTb, Kacaromascs chepbl, HUINHIPA, KOHyCa; yMEHUE
CTPOUTh CEUEHHWE MHOTOTpPaHHHKA, M300pakaTh  MHOTOTPAHHHUKH, GUTYpBI U
MOBEPXHOCTH BPAIICHUS], UX CEUEHHUS, B TOM YHCIIE C MMOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHUE TPUMEHATh CBOWCTBA TIE€OMETPHUYECKHX dburyp, CaMOCTOSITEIbHO
dbopMynupoBaTh ONpeAeiIeHuUs

HU3Yy4aCMbIX (I)I/Il“yp, BBIIBUTAaTh THIIOTE3bI O CBOMCTBAX H IMpU3HaKax




reoMeTpudeckux  ¢uryp, OOOCHOBBIBATH  WJIM ONpPOBEpPraTb  MX; YyMEHHUE
MPOBOJUTH KJIACCH(PHUKALNIO (PUTYp TO pa3IMYHBIM MPU3HAKAM, BBITOJIHATH

HGOGXOHI/IMBIC JAOIOJIHUTCIIbHBIC IIOCTPOCHUA

11

YMeHue oneprupoBaTh NOHATHAMU: JBH)KEHUE B IPOCTPAHCTBE, apaljIeNIbHBINA IepeHocC,
CUMMETpHsI Ha IUIOCKOCTH W B TMPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHEe MOIO0US,
noo0HbIe QUTYPHI; yMEHHE pAcIiO3HABATh PaBHBIC H MOI0OHBIE (GUTYPHI, B TOM YHCIIE B
MPHUPOJIE, MCKYCCTBE, APXUTEKTYPE; MCIOIB30BATh T'€OMETPHUYECKHE OTHOIICHUS TPU
peIIeHNH 33/1a4; HAXOUTh T€OMETPUYECKUE BETMUUHBI (JUTMHA, YroJl, TUIOMaab, 00BEM)
NP PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB W M3 pealbHOW JKM3HHW; YMEHHUE
BBIUMCIIATH TEOMETPHUECKUE BEIMYMHBI (JUIMHA, YTOJ, IUIOManb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), UCTIONB3Ysl M3y4eHHBbIE (POPMYNTBI M METOJBI, B TOM YHCIE: TUIOMAIb
MMOBEPXHOCTH MUpPaMUJbI, MPU3MbI, KOHyCa, HWINHAPA, MIOMaas chepbl; 00bEM Kyda,
MPSIMOYTOJIBHOTO TapajulesenuIie/ia, MHPaMuIbl, TPU3MBI, IIMIIMHAPA, KOHYyca, IIapa;

yMEHHE HaXOJUTh OTHOIICHHE OOBEMOB TOI0OHBIX

uryp
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YMeHue omnepupoBaTh NOHATUSAMHU: TPSMOYTOJbHAas CHUCTEMA KOOpPIWHAT, BEKTOP,
KOOpPJIUHATBlI TOUYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpa Ha
YHCIIO, PAa3JIOKEHHE BeKTopa Mo 0a3ucy, CKaJlspHOE IMpPOU3BENECHUE, BEKTOPHOE
MPOU3BEACHNUE, Yol MEXIy BEKTOpaMU; YMEHHE WCII0JIb30BaTh BEKTOPHBIM U
KOOPJIMHATHBIA METOJ Ul PEUICHUS F'eOMETPUYECKUX 3aJady U

3a/1a4 IpYrux y4eOHbIX TPEeIMETOB

13

VYmenune BI)I6I/IpaTI> HO,Z[XO,Z[HH_[I/Iﬁ METOA JIsA pCHICHUA 3aJa4i; IOHNMMAaHHUE 3HAYNMOCTHU
MATCMATHKH B U3YYCHUU IIPUPOJHBIX U O6H.[€CTB€HHBIX IpouccCcoB U HBJICHHI;'I; YMECHUE
pacnio3HaBaTh MPOSABICHNUEC 3aKOHOB MATCMATUKU B UCKYCCTBC, YMEHUC INpUBOJUTDH
IpUMEPbl  MATCMATHYCCKUX OTKpBITI/Iﬁ

POCCHICKON ¥ MUPOBOM MAaTeMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D IO MATEMATHUKE

IIpoBepsiemMblii 31eMeHT coepKAHUSA
Kon
1 YHucna 1 BBIYUCICHUS
1.1 Hatypainbabie u nensle uncia. [Ipu3Haku e1uMoCTy HesbIX YUCe
12 PammmonanbHbie qycla. OOBIKHOBEHHEIE A JeCATUYHEIE IpoOu,  TPOIEHTHI,
' OECKOHEUYHbIE IEPUOANYECKHUE IpOOU
13 Apudmernueckuil KOpeHb HaTypajibHOM cTemneHu. JlelcTBus ¢ apupMeTHYECKHUMU
' KOPHSIMH HAaTypaJIbHON CTEIIEHU
14 Crenens ¢ nensiM nokasareneM. CTeneHb ¢ palMoHaIbHBIM HoKa3aTesneM. CBoiCTBa
' CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC 4YHUCIOBOIO  apryMmeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JleciTHaHbIC U HATYpATbHBIC JTOTAPU(PMBI
JeiicTBuTenbHble yncia. ApupMeTHYecKre ONepalnuy ¢ 1eHCTBUTEIbHBIMU YHCTaMH.
1.7 [TpuOnmxEHHBIE BBIYMCIIEHNUS, IPABUJIa OKPYTJICHUS, IPUKUIIKA U OLIEHKA pe3ysbTara
BBIYMCIICHU I
1.8 [IpeoOpazoBanue BeIpaKCHHIMA
1.9 KommnekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 ensie 1 1poOHO-palMOHATBHBIC YPABHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
2.5 Lenble 1 1poOHO-pallMOHANBHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U JOorapuPMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruueckue HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPAaBHEHHM W HEPABEHCTB
2.10 YpaBHEHMSI, HEpPABEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cucTeMbl IMHENHBIX YpaBHEHNN. OnpeaennTesb MaTpULbl
3 OyHkuMK 1 rpaduKu
3.1 Oynkius, cnocoObl 3amanus ¢yHkuuu. [paduk ¢QyHkiuu. B3anmuo oOpaTHbIE




¢bynkuuu. YétHeie u HeuéTHbIe QyHKIMH. [leproandeckue QyHKINN

Ob6nacte ompeneneHus 1 MHOXKeCTBO 3HadeHMd (yHkmmu. Hymn ynxmum. IIpomexyTku

3HAKOMOCTOSTHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U~ MHHHUMYMBI

32 ¢bynkuuu. Hawmbonpliee W HauMeHbllee 3HAaYeHHWE (QYHKIMH Ha
MIPOMEXKYTKE
13 Crenennast GyHKIUS ¢ HATYpaJbHBIM U IIeJIBIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpaduKu
35 [TokazarenpHas u jorapupmMudeckas GyHKIHH, UX CBOUCTBA U TpaduKu
16 Touku pa3pbiBa. AcUMNOTOTHI rpadukoB ¢pyHKIMNA. CBOMCTBA PYHKUIUHN, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocieqoBaTenbHOCTH, CIIOCOOBI 3aIaHUs OCIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmysa ciI0KHBIX POLIEHTOB
4 Hauana MaTeMaTH4eCcKOTO aHAIN3a
4.1 [IpousBonnas pynkuuu. [Tpon3BogHbIE ATeMEHTAPHBIX GYHKINN
[IpumeHeHre  NMPOWM3BOJHOM K HCCIENOBaHUIO  (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokaeHne HanGosblIero U HaMMEHbIIEro 3HaueHUs (PyHKIHMU Ha OTpe3Ke
4.3 IlepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHOK€eCTBO, Onepanuu Haj MHOXKecTBaMu. Jluarpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposatHocth
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [Ipsimble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpalllCHUs
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. Matemaruka: anreOpa ¥ Hauaa MaTeMaTHIECKOTO aHalln3a, TeoMeTpus. Anredpa u Havaa
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1. AnreOpa u Havyana MaTeMaTuieckoro aHanusa. unakruueckue marepuainsl. [llabyann M.U., Tkauea

M.B. u apyrue.
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