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HOACHUTEJBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Havalla MaTEMAaTHYECKOTO aHAIN3a» SIBISETCS
OIHUM U3 HauboJiee 3HAYMMBIX B IporpaMMe cpelHero oOliero oOpa3oBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYrodl CTOPOHBI, (POPMHUPYET
JOTUYECKOE U a0CTPAKTHOE MBIIUICHUE 00YYaIoOIINXCsl HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MHPOPMATUKU, OOIIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
JUCHUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaloOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIHUpPYET CBOU
JTOCTHKEHUS B MaTEMaTU4ecKkoil hopme.

VYueOHblil Kypc anreOpbl U Hayal MaTEMAaTHYECKOro aHaldu3a 3aKjia/iblBacT
OCHOBY [iJii YCHEUIHOTO OBJAJEHUSA 3aKOHaMH (PU3UKHU, XUMUH, OHOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJACHIIMN Pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCMOJb30BaTh WX Jis AajJbHEHIIero oOpa3oBaHUs U B
MOBCEIHEBHOM *U3HU. B TO ke Bpemsi oBlajeHUE aOCTPAKTHBIMU U JIOTMYECKU
CTPOTUMH KOHCTPYKUUSIMU aireOpbl M MaTEMaTHYECKOrO aHalih3a pa3BUBaET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH, JI0KA3bIBAThH
YTBEPKIEHUS C MOMONIBI0 UHAYKIMU U PACCYKJaTh JIETYKTHUBHO, HCIOJIb30BATh
00001IeHNe W KOHKpPETH3alMio, a0CTparupoBaHUE U aHAJIOTUI0, (popMupyer
KPEAaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xone usyuenust yueOHOro kypca «Anredpa U Hayajda MaTeMaTHYECKOTO
aHanu3a» oOydYarolHecsl MOJYy4arOT HOBBIM ONBIT pElIeHUs MPUKIAIHBIX 3ajaad,
CaMOCTOSITETILHOTO MOCTPOEHUSI MaTEMAaTUUECKUX MOJENIeN pealibHbIX CUTYyalluid,
UHTEpIpETAlluk  TMOJYYEHHBIX  pEIIeHUW, 3HAKOMSTCS C  IpuUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUpPOJE, HAyKe UM HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUUYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VYueOHbIil Kypc 00J1alaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM TOTEHIIUAIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 YueOHbIi Marepual, CIOCOOCTBYIOIIUMA
(hOopMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUsS, TaK M uepe3 creuuduky ydeOHOU
NEATeNbHOCTH, TpeOyromed MNpOAOIKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3ynbTar.

B ocnoBe Mmeronuku oOydeHuss aireOpe U HadalaM MaTeMaTH4YECKOro
aHau3a JISKUT JIEATeIIbHOCTHBIM MPUHITUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Auredpa W Hadajga MaTEMaTHYECKOTO
aHaJu3a» BBIJCIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMUECKUEe TuHUM: «Yucna
U BbruucieHus», «OyHkuuu u rpadukny, « YpaBHEeHUSI U HEpaBeHCTBay», «Hauana



MaTeMaTU4YeCKOro aHamm3a», «MHOXecTBa ® JIOTHKa». Bce OCHOBHBIC
COJIePKATEIIbHO-METOIMUECKIE JIMHUA W3Y4aloTCS Ha TMPOTSDKCHWH JIBYX JIEeT
oOy4yeHHsI Ha YPOBHE CpEIHEro oOIero 0oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSIS
JpyT Opyra W MOCTENEHHO HACHINASCh HOBBIMH TEMaMH W pasnenamu. JlaHHBINA
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
colepkaHNe HECKOJIbKMX MAaTeMAaTHYECKUX JUCIUILIAH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHYECKUN aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
noruka u apyrue. I[lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT BcE Ooiee
IITUPOKAM MAaTEeMAaTHYECKUM ammapaToM, Y HUX MOCJIeN0BaTeIbHO popMuUpyeTcs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYyI0 MOJEIb peabHOU
CUTYaIlNH, IPUMEHSITh 3HAHUS, MTOJYYCHHBIC NMPU W3YUEHUN y4eOHOTO Kypca, s
pEIICHHS CaMOCTOSITENHHO CHOPMYITUPOBAHHOW MaTeMaTHUYECKON 3a7auM, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MEeTOaUYECKass JTUHUS «Uucina M BBIYUCICHHS» 3aBepIIacT
(dbopMHEpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 0011ero oopazoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBaHust 0co00€ BHHMaHUE ynensercs  (POPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHHUH, BKIIFOYAIONINX B CEOsI MCIIONB30BAHUE PA3THMYHBIX
dbopM 3amucy YuCIa, YMEHHE JeJaTh NPHUKUIKY, BBITIONHATH MPUOIKEHHBIS
BBIYHCIICHHSI, OIICHWBATh UYWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTUYCCKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypalbHBIX, IIEJbIX,
palMOHAIBHBIX W JACHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX YHCel. B KaXIoM #3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE eMy crenuduueckre 3amadyd W OmNeparuu: JCJICHHE HaIeo,
OTIEpUPOBAHUE OCTATKAMH HA MHOXECTBE IIEBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPANMOHATBHBIX YHCEN, apU(PMETHICCKUE OMEpaIiii, a TaKKe
W3BJICUCHNE KOPHSI HATypaJlbHON CTETICHH HA MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnaromapsi mocienoBaTenTbHOMY PACIIUPEHUIO KPyra HCIOIb3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHCHUS IS PEIICHUS Pa3IuJHBIX 33134
dbopMHpYyETCST TIPEACTABICHHE O €IMHCTBE MAaTEMAaTUKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJCNICH PEeaThbHOTO MHUpA, MIUPOKO HCIOIL3YIOTCS 0000IeHne u
KOHKpPETH3aIHS.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pPEATU3YETCS Ha MPOTSHKCHUH BCETO
oOyuyeHHsT Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOIBKY B KaXKJIOM
pasmene I[IporpaMmbl TIPETyCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3amad. B
pesynbTaTe OOydYaromiuecs OBJIAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHCHHI, HEPaBEHCTB MW CHCTEM, a TakXke 3ajad,
comepkammx mapaMeTpel. llorydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS TpHU



UCCIeIOBaHUM (PYHKIHMM C MOMOIIBI0 MPOU3BOJAHOM, MPU PEIICHUU MPUKIATHBIX
3a/1ad U 3a7]a4 Ha HaXOXJEHHWE HauOOJbIINX U HAUMEHBIINX 3HAYEHUU (PYHKIIUH.
JlanHasi conep:kaTenbHas JUHUS BKIIOYAEeT B ceOsl Takke popMHUpOBaHUE YMEHUU
BBIMIOJHATh  pacu€rel 1Mo  (opMmyrnaMm, mpeoOpa3oBaHusl  palMOHAILHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHUI,
CoJIepKallluX cTeneHu u jorapudmbl. brarogapst u3ydeHuro anredpanveckoro
Marepuaiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUIEHUSI OOyyaromuxcs, GOPMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccyxaeHud, pabOTBl C  CHUMBOJIBHBIMH  (opMamMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHJE PABEHCTB M HEPaBEHCTB. AjreoOpa
npeuiaraetr 3(PGEKTUBHbIE HWHCTPYMEHTHI JJISI PEIICHHS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUHbIX 3aJ1a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKa HAYKH.

ConepxaTtenpbHo-MeToANYECKasT JUHUA «DyHKUMM U TrpaduKkm» TECHO
MeperyieTaeTcss ¢ APYTUMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbICIIE 3aa€T MOCAE0BATEIbHOCTh U3YUEHUsI MaTepuaia. MzyueHnue cTeneHHoum,
MOKa3aTeIbHOMU, JOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIIUM, X CBOICTB
U TpaduKoB, UCMOIb30BaHUE (QYHKIUN I pPElICHUs 3a/ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U peaJbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHaJU30M,
TaK U C pEIIeHWEM ypaBHEHUU U HepaBeHCTB. [lpu »ToM Oosibllloe BHUMaHHE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (GOPMYJIaMH 3aBUCUMOCTH MEXITY
pa3IMYHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJy4Y€HHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTelbHON JTUHUU HalleJIeH Ha pa3BUTHUE YMEHUU
M HaBBIKOB, MO3BOJISIONIMX BbIpakaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHATUTUYECKOU, Tpaduyeckoid u ciioBecHoil. Ero m3yueHwue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALINK, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas auHus «Havanma mMareMaTH4ecKOro aHaln3ay IO3BOJISIET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpauKu  CIOXHBIX (YHKIMH, ONPEeAeNsiTh HUX HAuOOJbIINE W HAWUMEHBIINE
3HAQYE€HUS, BBIYUCIATH MIIOMAnu (GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpolieccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUS MAaTEMATHYECKUX MOJENIe pealbHbIX CHUTYyallUid,
MO3BOJISIET HAXOJWTh HAWIyYllee pelleHue B TMPUKIAAHBIX, B TOM YHCIIE
COI[MATbHO-2KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MaTEMaTHYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTro, (HhOPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBINLICHUS, (POPMUPOBAHUIO YMEHUU paCIO3HABATH MPOSIBICHUS
3aKOHOB MAaT€MaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOydaronuecs y3HaAKOT O



BBIJIAIOIINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ pPa3BUTUS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXEeCTBa U JOTHUKa) BKIIOYAET B
ce0si DPJIEMEHTBHl TEOPUU MHOXKECTB U MaTeMaTH4YECKOW JIOrMKu. TeopeTuko-
MHOECTBEHHBIE ITPEACTaBICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJIHHOW MaTEMAaTUKU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONMINI BCE pa3iebl
MaTeMaTUKH W €€ NPWIOKEHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaTomMy BaxxkHO 1aTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTHUKHU W UCIOJIb30BAaTh €r0 JIJIsl BHIPAXKEHUSI CBOUX MBbICIIEH.
JIpyruM BaXHBIM TPU3HAKOM MATE€MaTUKU KaK HayKd CJEeAyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEICTEHHBIM
MpaBWJiaM  TMOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMU
MaTeMaTUYECKOU JIOTUKH CIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00yy4arommxcsi, TO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIILICHHUS.

B yueObHOM Kypce «Anredbpa W Hayajlla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPHU3BAHBI
CIOCcOOCTBOBAaTh (hOPMUPOBAHHIO HABBIKOB IMOCTPOCHHUS MOJICNIEH peabHBIX
CUTyalluid, HCCIENOBAaHMUS HTUX MOJENIeM C TMOMOIIbIO arfmapara ainredopbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTaluu MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXK]IBIN U3 pa3eioB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIHPOKO HCIONB3YeTCs JUIsl pPEelleHusl MPUKIaAHBIX 3anad. [lpu
pelIeHNd  pealbHBIX  MPAKTUYECKUX  3adad  oOydyaromuecss  pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh ¥ KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIECCe U3YUECHUS BCEX TeM yUeOHOTo Kypca «Anredpa U Havamna
MaTeMaTUYECKOTO aHATU3a.

Ha wusyuenune ydeOHOro Kypca «Anredbpa W Havyajia MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Yucia 1 BIYMCICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IPOOHU, MPOIEHTHI,
OeckoHeuHble nepuoauueckue apoou. [lpumenenue npobedt U MPOLEHTOB s
pELIeHUs MPUKJIAIHBIX 3aa4 U3 PAa3IUYHbIX OTPACIEN 3HAHUN U PeaTbHOU KU3HU.

JlelicTBUTENbHBIE 4Yucha. PaluoHanmpHble W UPpPALMOHAIBHBIE YHCIA.
Apudmervueckue  omepanud € JCUCTBUTENbHBIMH  4yuciaMu. Moayib
JEUCTBUTENBHOTO UKciia U ero cBoiicTBa. [IpubnmkEHHbIE BHIYUCICHUS, MTPABUIIA
OKpYIJIEHUS, NPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUMN.

Crenenp ¢ wnenbiM mnokazarenemM. bunom HerooTona. Hcnonbs3oBaHue
noaxojsed GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpalbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palyMoOHaJIbHBIM IIOKa3aTelieM W €€ CBOWCTBAa, CTENEHb C
JNEUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uymucna. CoiictBa norapudma. JlecsITUUHBIE M HaTypalbHBIC
JToTapuQMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO0 apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBbIE MpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpPaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEUICHUS IENBbIX U APOOHO-PAIMOHANBHBIX YPaBHEHHUHN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpeMEHHOU. /[leleHne MHOrowieHa Ha
MHOIOWIEH C ocTrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbIMU
kodppunnentamu. Teopema Buera.

[IpeobpazoBanus YMCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonanpHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelIeHus
MppalHOHATBHBIX YPABHEHUMN.

[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIIEHUS MOKA3ATEIbHBIX

YpPaBHEHUM.

[IpeobpazoBaHue BhIpAKEHUH, CONEPKALIUX JTOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOIbI pelIeHus
norapu@MUUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHne TpUroHoOMEeTpUYECKUX YPABHEHU M.



Pemienne cucrteM nWMHENHBIX YypaBHEHHU. Marpuia CUCTEMbl JHUHEHUHBIX
ypaBHeHu. OmnpeaenurTenp MaTpulbl 2X2, €ro TeOMETPUUYECKHU CMBICI U
CBOWCTBA, BBIYHUCIICHUE €r0 3HAYCHUS, MPUMEHEHHUE OINPEACIUTENS ISl PEUICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHWU. PelleHne npuKiIagHbIX 3aJa4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccienoBaHne TNIOCTPOCHHOW MOJENH C
ITIOMOIIBIO MATPHI] U OTIPEIETUTEIEN.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEN PEaJbHOM CUTYalUH C ITIOMOIIBIO
YpPaBHEHHUW M HEPABEHCTB. l[IprMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7ady W3 Pa3IMuHbIX 00JacTedl HayKh U peabHOU
KU3HU.

DYHKUNH U Tpapuku

OyHknusA, crnocodbl 3agaHus (QyHKouu. B3anMHO o00partHble (QyHKIUU.
Komnozunuss ¢ynkuuit. 'padux dyHkuuu. DnemeHTapHble HOpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[TpomexyTku 3HaKonmocTosiHcTBa. YETHBIE M HEU€THBIE ByHKIMU. [lepuoanueckue
¢yukiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢byukiuu. Haubonbiiee u HauMeHblee 3Ha4eHUs! (PYHKIIUU Ha POMEKYTKE.

Jlunelinas, kBaApaTudHas W JpoOHO-IMHENHAass (YHKIUU. DJeMEHTapHOe
UCCJIEI0BAHNE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LEJbIM MokazateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-Oi CTENeHU Kak (PyHKUUM OOpaTHOU
CTEIICHH C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazarenbHass u norapudmuueckas (GyHKIIMU, UX CBOMCTBA M TpaduKH.
Ucnons3oBanue rpadukoB GyHKIUN ISl peIICHUS] ypaBHEHUM.

Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pEAJIbHBIX MPOLECCaX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4yecKoro aHajan3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOcienoBaTeabHOCTE. MeTtox
MaTEMaTH4YECKOU VHIYKIWH. MOHOTOHHBIE 151 OTPAHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpUSA BO3HUKHOBEHUS MAaTEMaTHYECKOTO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJbIX.

Apupmernueckass 1 TeOMeTpUUECKas Mporpeccuu. beckoneuyHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH reoOMETpUYECKOU
MpOrpeccuu. JINHENHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMya CI0KHBIX
IPOLIEHTOB. VICIONIb30BaHWE NPOTPECCHM U PELICHWS peajbHbIX 3a4ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W UX cBoMcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpadukoB QyHkuuii. CBolcTBa (PyHKIMI HENpEephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIIOB ISl pEIICHUS HepaBeHCTB. l[IpriMeHeHHe CBOMCTB HEMPEPBHIBHBIX
(GyHKIUHN IS pelieHus 3a/1au.

[lepBas u BTOpas npousBoaHbie (GyHKIUU. OnpeneneHne, TeOMETPUIECKUN 1
(uznYecKuil CMBIC MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpaduky QyHKIUU.

[IpousBoanbie  sneMeHTapHBIX  QyHKuuil.  [Ipow3BomHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULINU (HYHKITUH.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, OIEepalvyd HAJ MHOXKECTBAMHM WM KX CBOWCTBA. JluarpamMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
OMHUCAHUS PEAJTbHBIX MPOIECCOB U SBICHUM, MPU PEHICHUU 3alad U3 JPYrux
y4eOHBIX NPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHUS.

11 KVIACC

Yucia v BBIYUCTIEHUSA

Harypanbubie u uenbsie yucna. [I[pumeHeHne MPU3HAKOB JEIUMOCTH LEIBIX
yucels, HamOoubImui oOmui aenmutens (mamee — HOJ]) n Hammenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysto, anroputMa EBkiuaa st perieHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommiekcuble uwncia. AnreOpanueckas M TPUTOHOMETpHUYECKas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Hcia. ApuMETHYECKHE OINepalru ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO uucna. [IpumeneHue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs (PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUA U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHHNI W HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUUECKHUX  YpPaBHEHUH C  MOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PereHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKAa3aTeIbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CHCTEM M COBOKYIHOCTEW pPalUOHAIbHBIX,
UppanMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YpaBHEHUH.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.



[IpyumMeneHne  ypaBHEHUN, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7ady W3 pa3IMuHbIX 00JacTedl HayKh U peabHOU
KU3HU, UHTEPIpETaIUs MOJyUYeHHBIX PE3YIbTATOB.

DYHKUNH U Tpapuku

I'paduk kommnosunuu GyHkui. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpadUKHU.

I'paduueckre MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3aJ1au C TapaMeTpPaMH.

Ucnons3oBanue rpadukoB GYHKIUN I HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHON KUZHMU.

Hauana MaTeMaTH4ecKoro aHajan3a

[IpuMeHeHue NMpou3BOAHON K HCCieI0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTh U
skcTpemyMmbl.  Haxoxaenue  HauOodbIIEro Y HAWMMEHBIIETO  3HAYEHUU
HEeNpephIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHON JII HAXOXKJACHUS HAWIY4IlEer0 pEIICHUs B
MPUKIAIHBIX 3a/adax, I ONpEACNIeHUsT CKOPOCTH M YCKOpPEHHUs Mpoliecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO mMepBOOOpa3HbIX. I[lepBooOpa3HBIC
areMeHTapHbIX QyHKIUH. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

HNnTerpai. I'eomerpuueckuit CMBICII MHTErpaa. Brruucinenue
onpenenéHHoro uHTerpana no popmyne Hetotona-Jleibuua.

[IpuMeneHue uHTerpana g HAXOXKICHUS IUIONIAAeH IJIOCKUX (UTyp H
00BEMOB T€OMETPUUECKUX TE.

[Ipumepsr pemenuil auddepeHinanbHbIX ypaBHEHUNA. MaTemaTtuueckoe
MOJICIMPOBAaHUE PpEAbHBIX MPOILECCOB ¢ MNOMOIIbI0  auddepeHInanbHbIX
YpaBHEHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA nu HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHHCKOTO  OOIecTBa,  IPEACTAaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
NpoIeAyp TPakIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMHU B COOTBETCTBUM C HX
(YHKIUSMU 1 HA3HAYCHHUEM;

2) IAaTPMOTUYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUUCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUIMCKON MAaTE€MaTUYECKOW IITKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUM B JPYTMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE NYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHS, THYECKOTO IMOBEJAEHMS, CBSI3AHHOTO C MPAKTHUYECKHUM
MPUMEHEHUEM JOCTM)KEHUW HAyKH U JIEATENIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]1ay, PEIICHUMN, PacCy IACHUNU, BOCHIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCTEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHATh MaTeMaTUYeCKUe 3HAHUS B
HMHTEpEcax 3J0pOBOro M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTHbIXa, peryisipHas (U3NYEeCcKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPO(DECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieii mnpodeccu U peaTu3oBbIBAaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpaBJIeHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TNOHUMAHHE BIIUSHUS
COLMAIBHO-?KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelibl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTUYECKUX MpoOIieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUU IS pelieHusl 3agad B 00JacTu
OKpY>Karolel cpenpl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIIECTBEHHOM  MpPAKTUKU, TTOHUMaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW MesTeNbHOCTH, 3TAloB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBUA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUN MEXKIy MOHATUSAMH, (QOPMYIUPOBATH
onpeeNieHHs] OHITUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBaHUS /71 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISABJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpPEAJiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTpAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIAECHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOUW 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMA C  Yy4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble uccienoBarejibckue AeicTBUA:

UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HHCTPYMEHT IO3HAHMUS,
dbopmynHpoBaTh  BONPOCHL,  (UKCHUpYyIOIIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATh TUIIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOpMYyIUpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH ACUIIMTHI MH(POPMAILIMHU, JAHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dhopM mpeacTaBIeHNUS,

CTPYKTYypHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3IUuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTh uHopManu 1o CaMOCTOSITENILHO
c(hopMyIHPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE 1eiCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJy pPEIIeHUs 3ajauH,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMBI,
MpoOJeMBbl, peIIaeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMHU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(hopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH



Camoopranusanmus:

COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUM ¢ y4ETOM HOBOW MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CcaMONpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTAaTOB JEATEIIBHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHuH Y4eOHBbIX 3ajay, NPUHUMATH I€db COBMECTHOM
NEeATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM palOThl, paclpenesiTh
BUJIbI PabOT, JOTOBapUBaThCA, OOCYXKIAaTh MPOIECC U pe3yibTaT paloTHI,
000011aTE MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPyMNIoOBBIX (hopmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMB» U  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[IbI, OILIEHHBATh
Ka4ueCTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy ob0yuenuss B 10 kjacce o0OyyaromMiiCs MOJYYUT CIEAYIOIIHE
MpEeAMETHbIE PE3YyJbTAThl MO OTIEIbHBIM TeMaM paboueld MporpaMmbl yu4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTUYECKOT0 aHATU3a:

Yucia v BBIYMCTICHUSA:

CBOOOJIHO OINEpUPOBATh MOHATUAMH: pAlMOHATIBLHOE YHUCIO0, OECKOHEYHas
nepuoAndeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHUCI0, MHOXECTBa
pallMOHANIbHBIX U JICCTBUTEIIBHBIX YUCEN, MOIYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JPpOOM U TPOLEHTHI JUIsl PEUIeHUs MPUKIAIHBIX 3a7ad U3
Pa3JIUYHBIX OTPACICH 3HAHUM U PEAUTbHOU )KU3HU;

MPUMEHSITH MPUOTNKEHHBIE BEIYUCICHUS, IPABUIa OKPYTJICHUS, IPUKUIKY U
OIICHKY pPe3yJbTaTa BHIYMCIICHUI;



CBOOOJHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJbIM TIOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOASIIYI0 (POopMy 3aMucH JeHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHHS JAHHBIX;

CBOOO/IHO OIEpUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJ/IHO OTNEPUPOBATH MOHATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEpUPOBATh MOHIATUSMU: JIOrapudM UHClIa, JECITUYHBIE WU
HaTypajbHbIE JIOTapU(MBbIL;

CBOOOJHO ONEPUPOBATh MOHSATUSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: apKCUHYC, apPKKOCUHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMU: TOXKIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPABHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB [JIs PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH TMOHSITUSMHU: MHOTOYIEH OT OJIHOM MEepPEeMEHHO,
MHOTOYJIEH C UeNbIMU Kod(duiMeHTaMu, KOPHH MHOTOWIE€Ha, MPUMEHSTh
JEJICHNE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELICHUS 3a7a4;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHMHBIX YypaBHEHHI,
MaTpulla, OINPEACIUTEIb MATpUIBl 2 X 2 W €ro TreOMETPUYECKUUA CMBICII,
HCIOJIB30BaTh CBOWMCTBA OMNpEACHUTENs] 2 X 2 1jisl BBIYUCICHUS €ro 3HAYCHUS,
MPUMEHATh OMPEICIUTENN JUIsl PEIICHUS CHUCTEMbl JIMHEWHBIX YPaBHEHH,
MOJIEIIMPOBATh PEAJbHbIE CUTYallMH C TOMOUIBIO CUCTEMBI JUHEUHBIX YPaBHEHHIA,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIM C TOMOIIBK0 MATPHUI] U OIPEICIUTENECH,
WHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIEUCTBUUA C KOPHSAMHM [JJii TpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJTHSATH MPE0OpPa30BaHUS YUCIOBBIX BBIPAKEHUH, COIEPIKAILUX CTEIIEHH C
palMOHAIbHBIM MOKA3aTEIEM;

HCMOJIb30BaTh CBOMCTBA jorapudmoB U1t npeodpa3zoBaHus
ToTapuPMUYECKUX BBIPAKECHHUII;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: HpPPALUOHAIIbHBIC, TOKa3aTeIbHbIE U
norapuMUUYECKUe ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIBI0 PAaBHOCUIIBHBIX
MEPEX0I0B WIIH OCYIIECTBIIAS TPOBEPKY KOPHEN;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI I MPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJIHO OIEpUPOBATH MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
MPUMEHITh  HEOOXOIUMble  (QOPMYJbI ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJIETUPOBAaTh pEalbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXKEHUS, YypaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsbl.

DyHKUUH U rpapuKu:

CBOOOJHO ONEpUPOBATh MOHATUAMU: (PYHKIUS, CIOCOOBI 3a/laHus (PYHKIUH,
B3aUMHO O0OpatHble (QyHKUIMM, Kommo3unus GyHKIUN, Trpaduk yHKUIUH,
BBITIOJTHSATH dJIEMEHTAapHbIE MPEe0Opa30oBaHus Tpa@uKOB PyHKIIHIA;

CBOOO/JIHO OINEpUPOBATH MOHATUAMH: O0JIACTH OMPEACIICHUS U MHOXKECTBO
3HaueHUM QYHKIUU, HYIU QYHKIIUU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO OMNEPUPOBATH TMOHSITUSMU: YETHbIE M HEUYETHbIE (PYHKIINH,
nepuoAnvecKre GyHKIIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKUIHUHM, HauOOJbIIEE M HaUMEHbIIEEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATH MOHITUSMHU: CTENEHHAs (DYHKIUS C HATypaJbHbIM U
LENbIM TOKa3aTeyieM, IpaduK CTEeHHOW (PYHKIHUM C HATypalbHBIM U IEJIBIM
nokaszareneM, rpaduk KOpHS n-oil cTemneHu Kak (YHKIMU OOpaTHOM CTENeHHu ¢
HaTypaJbHbIM MTOKa3aTEIEM;

ONEpUPOBATh TOHATUSIMU: JIMHEIHAsA, KBaJpaTUyHas M JAPOOHO-TMHEHHas
(yHKIUH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpPUPOBaATh MOHATUSIMU: IOKa3aTelbHAass M JorapudpMmudeckas
(GyHKIIUU, WX CBOMCTBA M TpaduKH, HCHOJIB30BATH UX TPaPUKH ISl pEIICHUs
YpPaBHEHMU;

CBOOOJHO ONEPUPOBATh MOHSATUSIMU: TPUTOHOMETPUUECKAs OKPYKHOCTH,
onpeesieHre TPUTOHOMETPUIECKUX (PYHKIIUM YUCIIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku (QyHKUMNA JUIsT  HMCCIENOBAHUS IMPOILIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUU 3a7ad U3 JPYyTruxX y4eOHBbIX MPEIMETOB U peaibHOU
KU3HU, BBIpAKaTh (OPMYJIaMH 3aBUCUMOCTU MEK]1y BEJIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHaJM3a:

CBOOOJIHO ONEPUPOBATh MOHATUAMU: apudMeTHUecKas U TeOMETpHUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi TeOMeTpUUYecKasi Iporpeccusi, TMHEUHBIA U
AKCIOHEHIUAJIbHBIA POCT, (hOpMYyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

WCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS] pPealbHBIX 3aJay MPHUKIAJTHOTO
XapakTepa;



CBOOOJHO ONEpUPOBATH NOHATUSAMU: MIOCIEI0BATEIBHOCTD, CIOCOOBI 3aJaHUs
MOCJIEeA0BaTEILHOCTEH, MOHOTOHHBIE U OrpPaHUYEHHBIE TOCIEI0BATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIEHUS MAaTEMAaTHYECKOro aHajJih3a KAk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJHO OIEpUPOBATh TMOHSATUSAMH: HENPEPhIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIUU, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJHO OIEpUpOBaTh MOHSATHUEM: (GYHKIUS, HEMpephIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM AJ pelieHus 3a1ay;

CBOOOJIHO OIEpUPOBATh TMOHSATUSMH: TI€pBasi U BTOpas MPOU3BOAHBIC
(byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS], YACTHOIO U KOMIIO3UILIUH
IBYX (YHKIIMH, 3HaTh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJB30BaTh TEOMETPUUECKUNA U (UBUYECKHN CMBICI MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoskecTBa U JIOTHKA:

CBOOOJIHO  OMEpUpPOBATH  MOHATUSIMU:  MHOXKECTBO, OINEpaluu  Haj
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisl OMMCaHUs pPealbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH: OIPEICIICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOr0 00OBEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydyarolmuiics MOJYYHUT CIEIYIOLIUE
MpeAMETHbIE PE3yJbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHAIU3a:

Yucia v BBIYMCTICHUSA:

CBOOOJHO ONEpPUPOBATh TMOHSATUSAMHU: HATypaJlbHOE U I1EJI0€ YHUCIIO,
MHO>ECTBa HATypaJbHBIX U LEJbIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yncen, HOJ m HOK HatypanbHBIX yncen Il peuieHus 3a1a4, TpUMEHSTh
anroput™m EBrimmna;

CBOOOJHO OINEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3aluChIBaTh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh TMOHSITUSMH: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIISITh KOMIUIEKCHBIE 4YHCIIa B aireOpanyeckou u
TPUTOHOMETPHUUECKON (pOpME, BBIMNOIHATH apu(METHUECKUE ONEpalud C HUMHU U
M300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEPHUPOBATH MOHATHAMHU: HppAlMOHAIbHBIC, MOKAa3aTelIbHbIE U
Jorapu(MUYECKHE€ HEPAaBEHCTBA, HAXOAUTh MX PEIIEHHS C TOMOUIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATh OTOOpP KOpPHEH NpH pEeleHUH TPUTOHOMETPHUUECKOTO
YpaBHEHMUS;

CBOOOJHO ONEpUpPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoaumble  (OpMyINbI A PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, MPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI 1 HEPABEHCTB;

pemarb palHOHAIIbHBIE, UppanyoOHaIbHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHe M  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPaBEHCTBA,
CoZIeprKalle MOYJIM U IapaMeTpBhl;

MPUMEHSATH TpadUuecKre METObI A1 PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXe 3a/1a4 ¢ MapaMeTpaMu;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIPAXXEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEI0BATh IOCTPOCHHBIE MOJEIM C MCHOJB30BAHMEM ammapara aiareOpsl,
MHTEPIPETUPOBATH MOJyYEHHBIN pE3yNbTaT.

DyHKUUM U rpapuKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUNA C IOMOILBIO 3JIEMEHTapHOrO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETpUYECKHEe O00pa3bl YpaBHEHM M  HEPaBEHCTB Ha
KOOPJAMHATHOMW MJIOCKOCTH;

CBOOOJHO OINEpUpOBaTh NOHATUSAMU: TIpaUKH TPUTOHOMETPUUYECKUX
(byHKIU;

OPUMEHATh (QYHKUHUU JI1 MOJEIUMPOBAHUS M HCCIEAOBAHHUS pealbHBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOIo aHAJIM3A:

MCITI0JIb30BaTh MPOU3BOIHYIO JJIsl HCCIIEOBAaHUS (PYHKIMHA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJIUTh HauOOJIbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIMU HENPEPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHWUS HAWIIy4YIIErO PEIICHHS B
NPUKIAHBIX, B TOM 4YHUCJIE COLHAIBHO-JKOHOMMYECKHX, 3ajadax, I
ONpENENEeHUs] CKOPOCTH U YCKOPEHHUsS IIpoliecca, 3aJaHHOro (QopMysond Wiu
rpaduKom;



CBOOOJIHO  ONEpPUPOBATh TMOHSATUSIMHU: TEPBOOOpa3HasA, OMPEACIEHHBIM
WHTETpajl, HAaXOJIUTh IMEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
unrterpai no popmyne Hetotona-JIeitonuna;

HaXOJUTh TUIOIIAIU MIOCKUX (PUTYp U 00BEMBI TEI C TOMOIIIBIO UHTETpaa;

MMETh MpPEACTAaBICHHE O MAaTEeMAaTHYECKOM MOJICIUPOBAHUM Ha MPUMEPE
cocTaBieHus 1uQdepeHInanbHbIX YPaBHEHUI;

pemaTth NpUKIaJHbIE 3a7a4d, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOrO U
(u3MYECcKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
n/n NPOrpamMMblI Bcero Konrponbire | Ipakririeckite o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
MHO0X€ECTBO NEUCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 ]
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
YpaBHEHUU
) Oyukiun 1 rpapuku. CreneHHas GyHKIUS ¢ 12 ]
LIEJIBIM TI0Ka3aTeNIeM
3 Apudmernueckuil KOpeHb N-0il CTEIICHH. 15 1
HppanmoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkius. [lokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 ]
Jlorapugmuueckue ypaBHEHHS
6 TpUroHoMeTpUUYECKNE BBIPAKEHUS U ” 1
YpaBHEHHUS
ITocnenoBaTenIbHOCTH U IPOrPECCUU 10 1
HenpepoiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpamMMblI Bcero Konrponbire | Ipakririeckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 2 1
IIPOU3BOIHON
2 [TepBooOpasHast 1 UHTETPAT 12 1
3 I'paduky TPUrOHOMETPHUECKUX (DYHKITHHA. 14 ]
TpuroHomeTpruyecKknue HEpaBEHCTBA
4 WppannonanbHele, IOKa3aTelbHbIE U 24 1
JorapupMHUECKUEe HEPABEHCTBA
KomiuiekcHsle uncna 10 1
HarypanbHsle u niensie yucia 10 1
Cucremsl palliOHaIbHbBIX, HPPALMOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
YpaBHEHUU
8 3aznauyu ¢ mapameTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoapitie | - Hpakririeckite iyqefmﬂ :)Iﬁl()l)al;onaTeanble
padoThI padoThI pecypenI
1 MHoxecTBO, onepanuu HajJ MHOKECTBAMH |
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpumeHeHne TeOpETUKO-MHOXKECTBEHHOTO |
amnmapara JJisl peleHus 3a1a4
Panmonansubie yncia. OOBIKHOBEHHBIC U
4 JeCATUYHbIE IPOOH, POLICHTHI, 1
OeCcKOHEUYHBIC TIEPUOANYECKHE IPOOH
Panmonansubie yncia. OOBIKHOBEHHBIC U
5 JeCATUYHbIE IPOOH, POLICHTHI, 1
OeCcKOHEUYHBIC TIEPUOANYECKHE IPOOH
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: TpUKIaAHbIX 33124
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: TpUKIaAHbIX 3324
2 JleficTBUTENbHEBIC YKciia. PaliioHaabHBIE U |
HppALMOHATIbHBIE YHCIIa
9 Apudmernueckre onepanuu ¢ |
JNENCTBUTENbHBIMU YHCIIAMU
10 Moaynb JEMCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[TpubnnxEHHBIE BEIYUCIICHUS, TPaBUIIA
OKPYIJVICHUS, IPUKUKA U OLICHKA
pe3yibpTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IBI PELLIEHUS LIEJIBIX U
IpoOHO-PaLMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PELLIEHUS LIENIBIX U
IpoOHO-PaLMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIEJIBIX U
IpoOHO-PaLMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOrOYwIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOrOo4IeHBI C HENbIMA KO PHUIIUEHTAMH.
Teopema Buera

17

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

18

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPAaBHEHUMN.
Onpenenurens MaTPUIBL 2X2, €r0
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHUE €T0 3HAYECHUS

20

Onpenenurens MaTPUIBL 2X2, €r0
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCJICHHUE €0 3HAUCHUS

21

IIpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU




22

Perenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

23

Pemrenne npukitagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

24

Konrponsnas pabdora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUH"

25

@OyHKIWA, c1oco0bl 3a1aHUs (QYHKIHH.
B3aumnuo obparnsie ¢pynkimuu. Kommnosumms
byHKIMI

26

I'padux pyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanus rpagukoB QyHKIUN

27

OO6nacTp ornpeeneHuss © MHOKECTBO
3HayeHu# Qpynkuuu. Hynu GyHkuum.
ITpomexyTKH 3HaK IMOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKLINU.
[Tepuonnueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (QYHKITHH.
HauOonpliee 1 HauMeHblIee 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE

30

Jlunelinas, KBaJpaTu4Has U JpOOHO-
TUHeNHHas QyHKIUHN

31

DneMeHTapHOE UCCIIEJOBAHUE U
MOCTpOeHHE TpauKOB STUX PYHKIUN

32

DneMeHTapHOE UCCIIEJOBAaHUE U
MOCTpOeHHE TpaUKOB STUX PYHKIUN

33

Crerens ¢ OCJIBIM ITOKAa3aTCIICM. bunom




HrroTona

Crermens ¢ OCJIBIM ITOKAa3aTCIICM. bunom

34
Herotona
CrenenHast GyHKIHUS C HATYpaJIbHBIM U

35 LieNIbIM TIoKa3aTeseM. E€ cBoiicTBa U
rpaduk

36 Konrponsnas padora: "CreneHnas
¢yukuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypabHON
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpIKalMX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpIKaINX CTENEHU U KOPHU

A1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpIKalNX CTENEHU U KOPHU
WppanunonansHele ypaBHeHHUs. OCHOBHbBIE

42 METO/bI PEILICHNS UPPALUOHAIBHBIX
YpaBHEHUU
WppanunonaneHele ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PELICHUS NPPALMOHATIBHBIX
YpaBHEHUU
WppanunonansHele ypaBHeHHUs. OCHOBHbBIE

44 METO/BbI PEILICHNS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCWIIBHBIE IIEPEXO/BI B PELLICHUU




UPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU

46 UPPaLMOHAIIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YpaBHEHUI

43 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUN
UPPaLMOHAIIBHBIX YpaBHEHUI
CBoiicTBa U rpaduKk KOpHS N-0ii CTETIEHU

49 Kak (QyHKIMH 00OpaTHOM CTETIeHH C
HaTypaJIbHBIM IOKa3aTelIeM
CBoiicTBa U rpaduKk KOpHS N-0ii CTETIEHU

50 KaK (YHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelIeM
Konrponsnas pabdora: "CpoiicTBa u rpapux

51 KOpHs n-ou creneHu. MppauroHansHbIe
ypaBHEHHS"

5 CreneHsp ¢ paliMOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

53 CreneHsp ¢ paliMOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

54 CreneHsp ¢ palMoOHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

55 [Toxa3zarenbHas GyHKIHS, €€ CBOIICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIMM 115
peLIeHus ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKIMH 115

peLIeHus ypaBHEHUI




ITokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METObI PEIICHUS TIOKA3aTEIbHbBIX 1
YpaBHEHUU
[TokazarenpHble ypaBHEeHUSI. OCHOBHEIC

59 METObI PEIICHUS TIOKA3aTEIbHbBIX 1
YpaBHEHUU
[TokazarenpHble ypaBHEeHUSI. OCHOBHEIC

y

60 METObl PEIICHUS TTOKA3aTEeIbHBIX 1
YpaBHEHUU

61 Konrponsnas padora: "[lokazaTensHas |
¢yukius. [TokasarensHbie ypaBHeHUS"

62 Jlorapudm yucna. CoiicTa norapugpma 1

63 Jlorapudm yucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CpoiicTBa jorapupma 1

65 €CSITUYHBIE U HATYpaJIbHBIE JOTapu(MBbI 1

y
66 €CATHUYHBIC U HATypaJIbHBIC JTIOTapr(MBbI 1
y

67 [TpeoOpazoBaHue BEIpaXEHHH, COIEPIKALITUX 1
norapudmbl

68 [TpeoOpa3oBaHue BEIpaXEHU, COIEPIKALITUX 1
norapudmbl

69 [TpeoOpazoBaHue BEIpaXEHU, COIEPIKALITUX 1
sorapupmbl

70 Jlorapudmuueckas pyHKIuUs, € CBOUCTBA U |
rpaduk

71 Jlorapudmruueckas GpyHkuus, e€ cBOWCTBa U |
rpaduk
Hcnons3oBanue rpaduka GyHKIUN IS

72 Y 1

peLIeHus ypaBHEHU I




Hcnonb3oBanue rpaduka QyHKIMH 115

73
peleHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI PeIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METOBI PeIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

76 METOBI PeIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
JorapupMHUUECKUX ypaBHEHUN

79 Konrponsnas pabora: "Jlorapudgmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OIIpeieNIEHUE TPUTOHOMETPUUECKHUX

(YHKIMN YHUCIOBOTO apryMeHTa




TpuronomeTpuyeckas OKpyKHOCTb,

85 OIpelIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMH YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUN

93 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUN

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUIN 1

95 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUM 1

96 Pemenne TpUroHOMETpHUYECKUX YpaBHEHUI 1

97 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemenne TpUroHOMETpHUYECKUX YpaBHEHUI 1

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUIN 1

100 Pemenne TpUroHOMETpUYECKUX YpaBHEHUIN 1
Konrponsnas padora:

101 "TpUrOHOMETPUUECKUE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS 1

nociegoBaTenbHOCTER. MeTo




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE B OrpaHUYCHHBIC

103 nocyeaoBareabHoCcTU. Mcropus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmerndeckas nporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yOpIBaromasi reoMeTpudecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPUUECKOM MPOTrPECCUH

108 JIMHENHBIN U YKCIOHEHUUAIIBHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIOHEHIUAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHne IpOrpeccuu sl peLIeHUs
pEeaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 Konrponbnas padora:
"[lociienoBaTenbHOCTH U IIPOTPECCUU "

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TPapUKOB
byHKIMI

114 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpE3KE

115 CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpE3KE

116 MeTtoa MHTEpBaJIOB [UIsl pEIICHUS

HEPaBEHCTB




MGTOI[ HWHTCPBAJIOB JIs1 pCHICHUA

117
HEPABEHCTB

118 MeTto MHTEpBaJIOB [UIsl pEIICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUMN 1715 pereHus 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUMN 1715 peleHus 3a1a4

121 [lepBas u BTOpas Npou3BOHbIC PYHKIIUU

122 Onpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOJAHOMN

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOJAHOMN

124 VYpaBHeHHE KacaTelbHOU K TpapuKy
byHKIIN

125 VYpaBHEHHE KacaTelbHOU K TpaduKy
byHKIIN

126 [Tpon3BoiHBIE IEMEHTAPHBIX (PYHKLIUH

127 [Tpon3BoHBIE YIEMEHTAPHBIX (PYHKLIUI

128 IIpon3BoaHast CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (DYHKIIUN

129 IIpon3BoaHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMU (DYHKIIUN

130 IIpon3BoaHast CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIMU (YHKIIUN

131 Konrponsnas padora: "[IponzBoanas”

132 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil: "Oyukun"
134 HToroBasi KOHTpOJIbHAsA paboTa 1 1
135 HToroBasi KOHTpOJIbHAsA paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcebl

[IpuMeHeHne MpoU3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne NpoOU3BOJHOM K
UCCIIeI0OBAaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne NpoOU3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HAaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU

(byHKINU Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U




HAaMMEHBIIIETO 3HAYCHUS HENPEPBIBHOU
(byHKIMU Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

10

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(byHKIMU Ha OTpe3Ke

11

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(byHKIMHU Ha OTpe3Ke

12

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(byHKIMU Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOM IS
HAaXO0XJIEHUS HAaWTYUIlIEero PEIICHUs B
MPUKJIAJHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAaXOXJIEHUS HAaWJIY4IlIEero PEeIICHUs B
MPUKJIAJHBIX 3a7a4ax

15

[Ipumenenne nporu3BOIHOM IS
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTro (OpMYJIION HITH
rpaduKoM

16

[Ipumenenne nporu3BOIHOM IS
OIIpEIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTro (OpMYJIION HITH
rpaduKoM




17 Kommosurus ¢hyHKImit

18 Kommosurus ¢hyHKImit

19 Kommosurus ¢hyHKImit

20 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

) Konrponsnas padora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"

” ITepBooOpa3Hasi, OCHOBHOE CBOICTBO
NEePBOOOPA3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (HYHKITHA.
[TpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

)5 ITepBooOpa3HbIe AIeMEHTAPHBIX (DYHKITHA.
[TpaBuia HaX0XXACHHUS IEPBOOOPA3HBIX

%6 Nuterpai. I'eoMeTpu4eCcKuil CMBICI
MHTETrpaia

27 Beruucnenue onpenenéHHoro HHTerpana
o popmyne HproTona-JIeliOHuIa

73 Brruucnenue onpenenéHHoro HHTerpana
o Gopmyne HproTona-JleliGHuIa

79 [TpuMeHeHHEe UHTETpaNa s HAXOXKACHUS
TUIOIIACH TUIOCKUX QUTYP

30 [TpuMeHeHHEe UHTETpaa s HAXOXKACHUS
00BbEMOB reOMETPUYECKHUX TEI

31 [Tpumeps! pemeHnit qudpepeHraIbLHbIX

YpaBHEHUU




[Tpumeps! pemeHnit qudepeHraIbLHbIX

32 N
ypaBHEHHH
MaremMaTHuecKoe MOJICIIMPOBAHHE

33 peanbHBIX IIPOLIECCOB € ITOMOILBIO
muddepeHIranbHbIX YpaBHEHUH

34 Konrponsnas padora: "[lepBooOpa3nas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPHUECKHUX

40 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

41 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPaBHEHUH € IIOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpUroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpruueCcKuX
HEPABEHCTB

46 Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenne TpuroHoMeTpuueCcKux
HEPABEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELLIEHUS
II0KAa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOBI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/BI PELLIEHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELLIEHUS

JorapupMHUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUA

>7 UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppanoHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalroHaIbHBIX HEPABEHCTB
61 I'paduueckue METOBI pELICHHUS
UppalMoOHAIBbHBIX YPaBHEHHH
6 I'paduueckue METObI pELICHUS
UppalMoOHAIbHBIX YPaBHEHHH
63 I'paduueckue METObI peLICHHUS
MOKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue METOIBI pELICHHUS
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI peLICHHUS
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue METObI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pELICHUS
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pELICHHUS
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU
I'paduueckue METObI pELICHUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemieHUs
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemieHUs
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

72

Konrponsnas pabdora: "MppanuoHanbHeie,
NoKa3aTebHbIC U JTOrapu(pMUIECKe
HepaBeHCTBa"

73

KommnnekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUYECKasi POPMBI 3arucu
KOMIUIEKCHOTO YHUCIIa

74

KommnekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUYECKasi POPMBI 3amucu
KOMIUIEKCHOTO YHUCIIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmerndeckre onepanuu ¢
KOMIIJIEKCHBIMU YHCJIAMHU

71

N300pakeHNe KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW IUIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW IUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii cteneHu
13 KOMIUIEKCHOTO 4KCJIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO 4KCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII 14




penieHus (GU3MIECKUX ¥ TEOMETPUIECKHIX
3a7a4

Konrponsnas padora: "KomiuiekcHsie

82 |
qucia

83 Harypanbnsle u niensie yucia

84 HarypainbHsle u niensie yucia

85 IIpuMmeHeHne MPU3HAKOB AETUMOCTU
LIENIBIX YUCEIl

26 IIpuMmeHeHne MPU3HAKOB AETUMOCTU
LIENIBIX YUCEIl

%7 IIpuMmeHeHNne MPU3HAKOB AETUMOCTU
nenbix yncen: HOJl u HOK

%8 IIpuMmeHeHne MPU3HAKOB AETUMOCTU
nenbix yncen: HOJl u HOK

29 IIpumeHeHne MPU3HAKOB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

90 IIpuMmeHeHne MPU3HAKOB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO
IIpumeHeHne MPU3HAKOB AETUMOCTU

91 LEJIBIX YKcell: anroput™ EBkinna ais
pelIeHns 3a1a4 B LIEJIbIX YUCIIAX

9 Konrponsnas padora: "Teopust nembix
gucen"
Cucrema 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTb YpaBHEHUI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

95 OcHoBHBIC MCTObI pCIICHUSA CUCTCM U

COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH I10Ka3aTEIbHbIX
YpPaBHEHUU

OCHOBHBIE METO/IbI PELLICHHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3

101 pa3auyYHbIX 00JacTel HAyKu U pealbHON
KU3HU, MHTEPIPETALUS OJyUYEHHBIX
pE3yJIbTAaTOB

IIpuMeHeHNE CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3

102 pa3IMyYHbIX 00JacTel HAyKu U pealbHON
KU3HU, MHTEPIPETALUS OJyUYEHHBIX
pE3yJIbTAaTOB




IIpumMeHeHNE HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

103 pa3aMyYHbIX 00JacTel HAyKu U pealbHON
KU3HU, MHTEPIPETALUS TOJyUYEHHBIX
pE3yJIbTAaTOB
Konrponsnas padora: "Cucremsl

104 palMoOHATBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHHH"

105 PannoHanpHbIE ypaBHEHHUs C ITapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA C
napameTpamu

107 PannoHanpHbIE CUCTEMBI € ITapaMeTpamMu

108 WppanmonanbHble ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMu

109 HppanoHaibHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHblE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToxasaTenbHbIE CUCTEMBI C IIaPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C ITapaMeTpamMu

113 Jlorapugmuueckue CUCTEMBI ¢
napameTpamu

114 TpuroHomeTpuyeCcKrue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuyeCKrue HEPABEHCTBA C

napameTpamu




116

TpuUroHomMeTpru4eCKUE CUCTEMBI C
napameTpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIEJIEH peaabHbIX
CUTYyalHi C MOMOILBIO YPABHEHUN C
napameTpamu

118

[TocTtpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHBIX
CUTYAaILUi C IIOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

[TocTtpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN PeabHBIX
CUTYAaILUi C IIOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

120

Konrponsnas pabdora: "3anaun ¢
napamerpamu’

121

[ToBTOpeHue, 06001EHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHenus"

122

[ToBTOpeHue, 06001eHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpeHue, 06001IEHNE,
CUCTEMAaTH3alMs 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124

[ToBTOpeHue, 06001IEHNE,
cucremMarusanus 3Hanuil: "HepaBencraa"

125

[ToBTOpeHue, 06001IEHNE,
cucremMarusanus 3Hanui: "HepaBencraa"

126

[ToBTOpeHue, 06001eHNE,




cucremMarusanus 3HaHnuil: "HepaBencraa"

[ToBTOpeHue, 06001EHNE,

127 cucteMatusanus 3Hanuit: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001EHNE,
128 cucreMatu3anus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001EeHNE,
129 cucteMatuzanus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001IEHNE,
130 cucTeMarusanus 3HaHui: "MHTerpan u ero 1
puMeHeHue"
131 [ToBTOpeHue, 06001IEHNE, 1
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
132 [ToBTOpeHue, 06001IEHNE, 1
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
133 [ToBTOpeHue, 06001eHNE, 1
cucTeMaTtu3anus 3Hanuit: "OyHkuun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 HToroBasi KOHTpOJbHAsA paboTa 1 1
136 [ToBTOpeHue, 06001eHNE, 1
CHCTEMAaTH3aInus 3HaHUHM
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

Yucna 1 BEIUUCIIEHUS

1.1

OnepupoBaTh NOHATHSAMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, POLIEHTHI

1.2

BoimonHATE  apudMeTHyeckue  Omepaludd ¢ palMOHAIbHBIMH U
JNEHCTBUTEIILHBIMU YU CIIAMU

1.3

BbInonHATE NpuOIMKEHHBIE BRIYMCICHHS, UCTIONb3YS TPAaBUIIa OKPYTJICHNU,
JieNaTh IPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUN

1.4

OnepupoBaTh NMOHATHSMH: CTENEHb C LENBIM IOKa3aTeseM, CTaHIapTHas
¢dopma 3ammcu JCHCTBUTENBHOTO YHCIA, KOPEHb HATYpaJbHON CTENEHH;
UCTOJIb30BATh MOAXOAIIYI0 (OopMy 3amucu JAeHCTBUTENBHBIX YHCET IS
pelieHus IPakTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHbBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC Y TAHT€HC IIPOM3BOJIBHOIO yTJIa;
UCTOJNb30BaTh  3alMCh  MPOU3BOJILHOTO  yIjia  d4epe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIMU

YpaBHEHHUs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO, LENOE,
palnoHaIbHOE, UppalOHAIbHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

2.2

BrimonHaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BrImonHATe mpeoOpa3oBaHusl LENbIX, PAlMOHATIBHBIX M HPPALMOHATBHBIX
BBIDQ)KCHUI U peIlaTh OCHOBHBIE THIIBI LEJbIX, PAalMOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMS W HEPABEHCTBA I PELICHUS MAaTeMaTH4ECKUX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U peaIbHOM KU3HH

2.5

MOI[GHI/IpOBaTB PCATBHBIC CUTYyallUH Ha A3BIKC anre6p1:1, COCTaBJIATH
BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA IO YCJIOBUIO 3aJa4u, UCCIICAOBATH
MMOCTPOCHHBIC MOACIIN C UCITIOJIL30BAHUCM allrapara aJIFe6pr

OyHKIWH U TpaduKu

3.1

OmnepupoBaTh MOHATUAMH: (PYHKIMS, CIOCOOBI 3agaHus (DYHKIMH, 00JIaCTh
OTpENIeICHUs W MHOXKECTBO 3HaYeHMH (QyHKuIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe (YHKIIMU

OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (QYHKIMH, HYIH

32 (GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHeHUN
34 Ctpoutb U yuTaTh rpauKu TUHEHHOW (YHKINHU, KBaIPAaTUYHON (YHKIINH,
' CTETIEHHON (PYHKIIMU C LEJbIM ITOKa3aTeIeM
Hcnonb3oBatek rpaduku (yHKOMA A7 HCCIEIOBaHUS IIPOLIECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUM 3ajady M3 JAPYTruX Y4YeOHBIX HPEIMETOB U
peanbHOM JKU3HHU, BBIpaXaTh (HOpMyJIaMH 3aBUCUMOCTH MEX1Y BeTUYNHAMHU
4 Hayana maTemaTnueckoro aHaausa
41 OnepupoBaTh MOHATUSIMH: TIOCIEAOBATEIBHOCTh, apudmMeTHueckas U
' reoMeTpHuuecKas porpeccun
47 OmnepupoBaTh MOHATUAMHU: OECKOHEYHO YyOBIBalomasi TeOMETpHYecKas
' nporpeccus, cymma 0ECKOHEYHO YOBbIBAIOIIEH T€OMETPHUYECKON POTrpecCcuu
4.3 3aaBaTh MMOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnons3oBarh CBOWCTBA IIOCJIENOBATEIBHOCTEH M INPOIPECCHH UL
' pELIEHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
5.1 OnepupoBarh NOHATHAMHU: MHOXKECTBO, ONI€paLlMH HaJl MHOXECTBAMH
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar A ONUCAHUs
52 peanbHBIX IMPOIIECCOB U SABICHHM, IPH PELICHUH 3a/1a4 U3 IPYTUX yueOHbIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEACIECHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero o0mero 00pa3oBaHus
pe3yJbTarta
1 Hucna 1 BBIYUCIIEHUS
OnepupoBaTh NOHATHSAMM: HATypalbHOE, LEJIOE YUCIO; HCIOIb30BaTh
1.1 IIPU3HAKKA JEJIMMOCTH LEJIBbIX YHCEN, Pa3joXKEHUE YHUCIa Ha IPOCThIE
MHOKUTENH JUIsl pELICHUs 3a]1a4
1.2 OrnepupoBarh MOHATHEM: CTENEHb C PAllMOHATIBHBIM MOKa3aTeIeM
13 OmnepupoBaTh MOHATHSAMHU: JIorapu(M YHUCIa, ACCATUYHBIE M HATypajbHbIE
' sorapudMeI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpuMeHsATH CBOMCTBA CTENEHM JUII TPeoOpa3oBaHMA  BBIPAKCHUH,




OINCpHUPOBATH TIMOHATHUAMHU: TIOKA3aTCIIBHOC YPABHCHUC W HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BoimonHATe 1peoOpa3oBaHUs BBIPAKEHHM, COJCPXKALIUX JIOTapH(MBbI;
ONEpPUPOBATH TMOHATUSAMU: JIOTApU(PMHUUECKOE ypaBHEHHE M HEPaBEHCTBO;
penaTh OCHOBHBIE THITbI JOTApU(PMHUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxonuts pemenus npocTeUnx TPUroHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUSMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELLEHUE;
HCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX YPABHEHUH Ul PELICHUS PAKTUYECKUX
3a1a4

2.5

Haxonuts pelieHust mpoCTEUIINX CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB

2.6

MOI[GHI/IpOBaTB PCATBHBIC CUTYyallUH Ha A3BIKC anre6p51, COCTaBJIATH
BBIPpAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA W CHCTCMBbI IO YCJIOBHUIO 3aJa4iH,
HCCIICA0BAThb MOCTPOCHHBIC MOJCIIN C UCIIOJIL30BAHUCM aIlrapara aHF66pr

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TEpHOAMYECKas (DYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKM SKCTpeMyMma (QYHKUWH, HauOojbllee W
HaMMEHbIIee 3HAYCHUS (PYHKIUMM Ha MPOMEXKYTKE; HCIOJB30BaTh MX IS
uccieoBaHus (pyHKINH, 3aJaHHON rpaduKkoM

3.2

OnepupoBaTh NOHATHAMH: TpapUKH MOKA3aTEIbHON, JOrapupMHUUECKON U
TPUTOHOMETPUYECKHX (QYHKUUH; H300pakaTh HX Ha KOOPAMHATHON
TUIOCKOCTHU M UCTIOJIb30BATH JIJIsl pEIICHUs] YpaBHEHUI U HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHON MJIOCKOCTU Tpa(UKH JTMHEHHBIX ypaBHEHUN
U UCIIOJIB30BATh UX IS PEIICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUN

34

Hcnonb3oBate rpaduku (yHKOMA A7 HCCIEIOBaHMS IPOLECCOB U
3aBUCUMOCTEH U3 APyruX yu4eOHBIX AUCIUILTHH

Hagama MaTeMaTH4ueCcKoro aHaiamn3a

4.1

OnepupoBaTh MOHATUAMU: HETIPEpPhIBHASL (DYHKIIMS, TIPOU3BOIHAS (QYHKIIUY;
UCTOJb30BATh T€OMETPUYECKUNA U (PU3HMUECKUI CMBICI MPOU3BOAHON ISt
pelieHus 3a1a4y

4.2

HaxomuTe  mpoW3BOAHBIE  AJIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
MIPOU3BOJIHBIE CYMMBI, TIPOU3BEIECHUS, YACTHOTO (DYyHKIIHIA

4.3

Hcnonp3oBaTh  MPOW3BOAHYIO  UIs  HCCIENOBaHMS  (PYHKUMH  Ha
MOHOTOHHOCTb U JKCTPEMYMBI, MPUMEHSATh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOCHHIO I'pahuKOB

4.4

Hcnonp3oBaTh MNPOU3BOAHYIO JIsI HAXOXKACHUA HAWIYUHICTO PCHICHUS B
MPUKJIAAHBIX, B TOM YHUCJIC COUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh TOHATHSAMH: MEpBOOOpa3Hasi M HWHTErpajl; IOHUMATh
reOMETPUUECKUI U (PU3UYECKHI CMBICIT HHTETpaja

4.6

Haxomuth mepBooOpa3Hbie AIEMEHTAPHBIX (YHKIIHA, BEIYUCISTH HHTETPAI
o gopmyne Hprotona — Jleitbnuia




4.7

Pemarn MMPUKIAAHBIC 3aaa4u, B TOM YUCIIC COLUAIbBHO-3KOHOMHNYCCKOI0 1
(I)I/I3I/I‘I€CKOF 0 XapakTepa, CpCACTBAMU MATCMATUYCCKOI'0 aHaJin3a




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxn
1 Hucna 1 BBIYMCICHUS
Pammonanbupie  unciaa. OOBIKHOBEHHBIE UM JIECATHYHBIC JpPOOHM, MPOICHTHI,
11 OeCKOHEUHbIE MEPUOANYECKHE IpoOH. Apr(pMETHUYECKHE ONIepallii C PAIlIOHAIBHBIMU
' qrcIaMu, peoOpa3oBaHus YHCIOBBIX BbIpaxkeHUH. [Ipumenenne apoOeii 1 mpoueHToB
JUISL peLeHUs IPUKIIAJHBIX 33/1a4 U3 Pa3iIM4YHbIX OTPACIEH 3HAHUN U pealbHOU KU3HU
JlelicTBUTENbHBIE YnCa. PalimoHanbHble M HPPAaLMOHAIbHBIC YicIa. Apu(pMeTHYecKrue
1.2 | omepamuu ¢ JeHCTBUTENBHBIMU 4YHCIaMU. [IpuOMmkE€HHBIC BBIYUCICHHS, IMpPaBUIIa
OKpYIJICHUS, IPUKU]IKA U OLIEHKA PEe3yJIbTaTa BEIUMCICHUN
Crenenb ¢ nenbM nokaszareneM. CTangaptHast popmMa 3anicu AeCTBUTENFHOTO YHCIIA.
1.3 Hcnonp3oBanue moaxosmieil GopMbl 3alHucy JACHCTBUTEIBHBIX YHCEN Ui PELICHUs
MIPAKTUYECKUX 3aJa4 U IPEICTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOM cTeneHH. J[eHCTBUS ¢ apupMeTHYeCKUMU
' KOPHSIMHM HAaTypaJbHOW CTEIIEHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHUs
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIpaKeHUNH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyitbl
53 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' HUHTCPBAJIOB
2.4 | Pemenue Hensix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pewrenne nppalMOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPAaBHEHUN
57 IIpumeHeHne ypaBHEHNUI U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U 3a7a4 U3
' pa3nuyHbIX 001acTeil HAyKH U PeaIbHOM KU3HU
3 OyHKIUH U TpapuKH
31 @Oyukius, crnocodbl 3amanus ¢yHkuud. I'padux ¢yHkumu. Bzaumao oOparHbIe
' GyHKIMI
39 OOnactp ompenesneHus: W MHOXECTBO 3HadeHWH Qynkuun. Hymm ¢dyHKmm.
’ [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHasi GyHKLHUS C HATYpaJbHBIM M LENbIM Moka3aTeneMm. EE€ cBoiicTBa u rpaduk.




CBoiicTBa u rpaduk KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckass OKpPY>KHOCTb, OIpEIEIEHHE TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hagana maTemaTnueckoro aHaauza
41 IlocnenoBaTenbHOCTH, CIOCOOBI 3amaHUd IIOCIEmOBaTEIbHOCTEH. MOHOTOHHEIE
’ OCJIEIOBATENLHOCTH
Apudmernueckass W reomMeTpuueckas mporpeccud. beckoHeuyHO —yObIBaromas
4 | TEOMETpHYeCKas NpPOrpeccHs. CymMma OeCKOHEYHO YOBIBAIOLIEH TeOMeTpUYeCKOn
' nporpeccun. dopmyna CIOXKHBIX IPOLEHTOB. lcronb3oBaHME MPOTpeEcCUU  JUIs
peLIeHNs pealIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa
5 MHoOXkecTBa U JIOTHKA
MHoxecTBO, omepauMu HaJl MHoXecTBaMH. Jluarpammel Oiliepa — Benna.
5.1 [IpumeHeHnEe TEOpPETUKO-MHOKECTBEHHOIO —ammapaTta JUlsli ONUCAHMWs peasbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX Y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Hucna 1 BBIYUCIIEHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTEIEHU
1.3 Jlorapudm umcna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHUPMbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 IIpeoOpazoBaHne BBIpAKEHHIA, COACPIKALINX JIOTAPU(MBI
2.2 [IpeoOpazoBanHne BEIpAKEHHA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
r 6 Cucrembl TUHENHBIX YpaBHEHUH. PellieHne npukiaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
' JMHEHHBIX YPpaBHCHUIN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHNne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHUUECKUX 3a/1a4
' W 337124 U3 pa3InYHbIX 001acTeil HAYKH U peatbHOM KU3HU
3 OyHKIUH U TpapuKH
Oynkius. [lepuoanyeckue ¢ynkiuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKIIMU.
3.1 MaxkcumymMbl ¥ MHUHUMYMBI (yHKiuu. HaunOonblnee M HauMeHbllee 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH




33 [Toxa3zaTenbHas u orapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMHA I UCCIEAOBAHMS IIPOLIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT NpPU pEIIeHUH 3a7ad W3 JAPYTHUX Y4eOHBIX NpPEAMETOB U
peaNbHON KU3HU
4 Hauana maTemaTn4eckoro aHaiansa
4.1 HenpepoiBHble pyHKINU. METO HHTEPBAJIOB JJIS PEIICHUS HEPABCHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHI CMBICI TPOU3BOIHOM
43 [IpousBonHbIe 3MeMEHTApHBIX (QYHKUUH. DOpMyIbl HAXOXKICHHUS MPOU3BOIHOMN
’ CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYyHKIIUN
[IpuMeHeHre TPOU3BOJHOW K HCCIENOBaHMIO (YHKIM HAa MOHOTOHHOCTH U
4.4 SKCTpeMyMbl. HaxoxkaeHrne HauOOoJIbIIer0 W HAaMMEHBIIEro 3Ha4eHUs (DYHKIHMHU Ha
OTpE3Ke
[IpuMeHeHne NPOU3BOAHOM I HAXOKICHUS HAWIIy4Ilero peuieHus: B IIPUKIIAIHBIX
4.5 3ajavax, JUIs ONpEIeNICHHs CKOPOCTH Tpolecca, 3aJaHHOro (GopMmyioi wiu
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 WuTterpan, ero reoMeTpuueckuii u (pu3ndeckuii cMbIci. Bbluncienue uHTErpana mo

¢dopmyne Hetotona — JleiiOHuna




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pPe3yJbTAaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Bnanenne MeTogamMM J0Ka3aTeNbCTB, aNrOPUTMAMU pEUICHUS 337ad;
yMeHue (OpMyJIHpOBaTh W ONEPHPOBATH MOHATHUSAMH: OIpeJesIeHHE,
aKCMoMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTEIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHUpPOBATH
o0paTHOE M NPOTHUBONOJOXKHOE YTBEPXKICHHE, NMPHUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
MIPOBOJUTH JI0KA3aTENIbHBIE PACCYKICHHS MPU PELICHUN 3a/1a4, OL[CHUBATh
1 JIOTHYECKYI0O  TNPaBWJIBHOCTh  PAcCyXJICHUI; yMEHHE OIEepHUpOBaTh
MOHSATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIMCaHMs PeaJbHBIX MPOIECCOB U SIBICHUI U NPU PEIICHUH 3a/1a4, B TOM
qHcie U3 IPYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEepPHPOBATH MOHITUAMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 33a]1aBaTh
U OIMCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

pelieHnu 3a1a4y

YMeHue omnepupoBaTh HOHATHAMH: HATypalbHOE YHCIO, LEJNO0e YHCIIO,
CTEIeHb C LIEJBIM MOoKa3aTeseM, KOpeHb HATYpaJIbHON CTENeHHU, CTEICHb C
palMOHATBLHBIM TTOKA3aTeNIeM, CTENEeHb C JICHCTBUTENBHBIM IMOKa3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, UENbIX, PAIUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE HCII0JIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINH 00IIuii
JenuTeNh W HauMeHblllee o0Iee KpaTHoe, anroput™ EBkimmma npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3ULIMOHHBIMUA CHCTEMaMHU
CUMCIICHUS; YMEHHE BBITIOIHATH BBIUMCIICHUE 3HAYCHUN U TIPpeoOpa3oBaHuUs
BBIpQ)XEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3zoBaHus APoOHO-
pallMOHATBHBIX ~ BBIPAKEHHUI; yMEHHE  ONEpPHPOBATH  MOHATHUAMHU:

noCIaCa0BaTCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaH nmporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBalOIIass T€OMETpUYEcKas IPOrpeccus;
YMEHHME 3aJaBaTh I10CIEIOBATEIbHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POpMYJI; YMEHUE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (QopMa  3amucd  KOMIUIEKCHBIX — 4HCell
(reomeTpuyeckas, TpUTOHOMETpUYEcKass M ajreOpanyeckas); yYMeETb
NPOU3BOJUTH apU(METHUECKUE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
IIPUBOIUTH IPUMEPHI MCIIOIb30BAHMSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACINUTCIIA

YMeHHe onepupoBaTh IMOHATHAMU: PAaLMOHAIbHBIE, WUPPALMOHAJIBHBIC,
NoKa3aTebHbIe, CTENEHHBIE, JOrapuPMHUECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUs M HEPAaBEHCTBA, MX CHUCTEMBbI; YyMEHUE OIEepPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpazoBaHHe, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHME pellaTb YpaBHEHWS,
HEPaBEHCTBA M CHUCTEMBl C IOMOLIBIO pPa3JIUYHBIX IPUEMOB; pEILIAThH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpoM; IPUMEHATH
YpPaBHEHUsl, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHUS MAaTeMaTU4YECKUX

3a71a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATHAMM: (YHKIHS, YETHOCTh (YHKIIMH,
NEPUOTUYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYHKUUHM, HauOOJbIlIee W HAUMEHbIIEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HENpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
¢byHKUMHU, TIepBas U BTOpas MPOU3BOAHASA (DYHKIMH, T€OMETPUYECKUN U
¢u3nueckuif CMBICT TMPOU3BOJHOHM, TEepBOOOpa3Has, ONpeaenEHHbBII
MHTETpajl; YMEHHE HaxOIHUThb AaCUMNTOTHl Tpaduka (yHKIHMH; yMEHHE
BBIUUCIIATh  NPOU3BOJAHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO U
KOMIO3UIUMN (YHKIMNA, HAXOAWTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMU; yMEHHE HaXOIUTh MPOU3BOJAHBIC HJIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBAaHUS (DYyHKIHIA,
HaXOAUTh HaAWOONbIINE M HAUMEHBIIUE 3HAYCHUS (DYHKIUI; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHATH MPOU3BOAHYIO U HAXOXKICHHS HAWITYyYIIEero
pelieHuss B TPUKIAJHBIX, B TOM YHCJE COLMATbHO-3KOHOMHUYECKUX U

bu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI QUTYP C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL HNPUMCEPbBI MATCMAaTUYCCKOIO MOACINPOBAHUA C

noMoIbI0 AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLNS,
KOMIO3UIUs (pyHKIMHA, JuHEeHHas (QyHKUWSA, KBaapaTWdyHas (QYHKLHS,
panuoHanbHass (QYHKUUS, CTeNeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
ngorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyUCHHBIX
GbyHKUMH,  BBINOJHATH  mpeoOpa3oBaHus  rpadukoB  (YHKIMH,
UCTIOJIb30BaTh TPaQUKH JUIS W3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33734 U3 JAPYrHX Y4eOHBIX MpPEAMETOB W 3a/1ady U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXAY BEIMYHMHAMU;
UCTIOJIb30BaTh CBOMCTBA U TpapuKu (PYHKIUH [UId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/ad C MapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX THUIOB (B TOM YHCJIE Ha
NPOIICHTHI, JOJM U YacTd, Ha JBIKEHHE, pabdOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33/a4l U3 00JacCTH yNpaBJICHUS JUYHBIMU U CEMEUHBIMU
¢uHAHCAMH); COCTaBIATH BBIPAKCHHS, YpPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJadyd, HMCCIIEN0BAaTh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IMPABJONOAOOHOCTh PE3YJIbTATOB, YMEHHE MOJCINPOBATH
peanbHbBlE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33J1a4y, UCCIIEN0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

HMHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKkoe, MeauaHa,
HauOoJpIlIee M HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
MH(OPMaLMIO, PEJCTABICHHYIO B TaOJMLax, HA AUarpammax, rpadukax,
OTPaXKaIoOIIyI0 CBOMCTBA pealibHBIX IPOLIECCOB M SBICHUH; MPEICTABIAT
uHPOpMAIIMI0O C TOMOIIBI0 TaOMWI] W JAMarpaMM; HCCIEI0BATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaduIecKux
METOIOB M 3JIEKTPOHHBIX CPEJICTB; rpa)uuecKu UCCIeA0BaTh COBMECTHBIC

HaOJIOICHNUS C TOMOIIBIO IarpaMM pacCeUBaHUs U TMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4aiiHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpapUUECKUX METO/I0B; TNPUMEHATH
(bopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyiy MHOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pealbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUSAMM:  CllydyaiiHas BEJIIMYMHA, pAacIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, AMUCIEPCUs M CTaHIAApTHOE OTKJIOHEHHE
ClyyallHOH  BeNUYMHBL, (YHKIMU paclpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpe/ieieHuil; yMeHne
UCTIOJIb30BaTh CBOMCTBA M3YUYECHHBIX paclpeAeieHUN Al pelIeHus 3a1ay;
3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBLIMX YHCEI, METOJbI BHIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHUE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B TNPHUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEPUPOBATH MOHATUSAMH: COUYETAHUE, NEPECTAHOBKA, YHMCIO COUYCTAHMHU,
YHUCIO  NEepecTaHoBOK; OwmHOM  HplOTOHA;  yMeHHE  NPUMEHATH
KOMOWHATOpHbIE (aKThl U PacCyKICHUS JUIS PEIICHUs 3a]ad; OLCHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSATHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT

YMeHHue onepupoBaTb IOHATUSMM: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yTiIa, INIOCKUN YroJl, IBYTPaHHBINA
yroJj, TpEXITPaHHBIA YIroJl, CKPELIUBAIOIIMECS MPSAMBIC, apAJIICIBbHOCTh U
NEPHEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEM, Yrojd MEXAY IPSIMBIMH,
Yroia Mexay IMpsMOM U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTAMM,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
paccTosiHuE MEXKIYy IUIOCKOCTSAMHU; YMEHHE HCIIOIb30BAaTh IIPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTUYECKUe
MOZECIIA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYphl, 00BEM (QHUTYPHI,
MHOTOTPAaHHHK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYCHHWE MHOTOTPAaHHUKA,
Ky0, Napamienenurne], Opu3Ma, OHpamuna, Qurypa U TOBEPXHOCTh
BpallleHHs, IUIMHIpP, KOHYyC, mmap, cdepa, miomanb cdepsl, IMIOLIAIb
MOBEPXHOCTU NHPAMUbI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NPSAMOYTOJBHOTO TMapajuleNieNuIiea, NUPaMHUAbI, MPU3MBI, LHIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMS KOHYCa M LMIMHIPA,

napajjiCJibHbIC OCH HWJIW OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTh,




Kacarommascs cdepbl, MWIMHApPA, KOHyCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTHU
BpALCHUs, UX CEUYCHHUs, B TOM YHUCJIE C ITOMOIIBIO AIEKTPOHHBIX CPEICTB;
yYMEHHE TPHUMEHSATh CBOICTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(bopMyaHpOBaTH ONpeAeIeHHs U3y4yaeMbIX (GUTYpP, BBIABUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpHU3HAKAX T'€OMETPHUYECKUX (QUryp, OOOCHOBHIBATH HIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccuuKauuioo Quryp 1o
Pa3NUYHBIM TPU3HAKaM, BBIOIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh IOHSATHSAMM: JIBIDKEHHME B  IPOCTPAHCTBE,
napajieNIbHbId TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue Moa00Us, TOMO00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh PaBHbIE U IOA0OHBIE (UTYpPBHI, B TOM 4YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUECKUE OTHOILICHHS TIPU
pelIeHNH 3aJad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) Ipy pPeUIeHnn 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 pearbHON KHU3HH, YMEHHE BBIYHUCIATH T€OMETPUYECKHE BEITHMUMHBI
(MHa, yroij, MmioOMAagb, O0BEM, IJIONMIAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IUJIOMIAAb MOBEPXHOCTU
nUpaMUIbl, NPU3MBL, KOHYCa, IMJIMHApA, Iuomans chepbl; 00bEM KyOa,
NPSIMOYTOJIBHOTO — MapaJuleNieNuIeia, NHPaMUIbI, TMPHU3MbI, LWIAHAPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP
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YMeHHe OonepupoBaTh MOHATUAMU: NPSMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPAa, CymMMa BEKTODPOB,
NPOM3BEACHNUE BEKTOpa HA YHCIO, pa3ioKeHHWE BEKTOpa Mo Oa3ucy,
CKAJLIPHOE IIPOM3BEICHHUE, BEKTOPHOE IPOU3BEACHHUE, YIOl MEXIY
BEKTOpPaMH; yMEHHUE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ

AJI pCHICHUSA TCOMECTPUYCCKUX 3adaY U 3a/la4 APYTUx y‘{€6HLIX nmpeaMCTOB
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YMenue BI:I6I/IpaTL HOI[XO,Z[SIIL[PIP'I MCTOA IJIsI PCHICHUA 3a/la4d; TIOHUMAHUC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU MNPUPOAHBIX H 06H.[CCTB€HHI>IX
nponeccoB u SIBJIGHI/Ifl; YMCHHUC PACIIO3HABATL TMPOABJIICHHUC 3aKOHOB
MAaTCMAaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTL MPUMCPBI MATECMATUYICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTHUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna u BBIYUCICHUS
1.1 HartypanbHble u niensie uncia. [lpusHaku AeTMMOCTH HENbIX YUCell
12 Paronaneuple  uncia. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenslM nokasareneM. CTENeHb ¢ pallMOHAJIbHBIM MoKa3aTeneM. CBoiicTBa
' CTETIeHU
L5 CuHyC, KOCHMHYC W TaHIEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. /lecsTuaable U HaTypajibHbIE JOrapupMbl
JeiictButenpHble uYncna. ApupMeTHYECKHE Omepalud C  JeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOmkEHHbIe BEIYUCICHHS, IPaBUIIa OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3yJbTara BHIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KomiuiekcHsle yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIE U JTOTapUPMUUECKHE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JOTapuPpMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeenuTens MaTpUIbl
3 OyHkIMK U rpaduku




@Oyukiys, crnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢yukuuu. YétHele n Heu€THBIE QyHKIMU. [leproanueckue GpyHKIUHN
OO6nactp ompenieieHUss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢dyHkmm.
39 [TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl U MUHUMYMBI (QyHKUMH. HaunGombliee ¥ HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHass (QyHKUMS C HaTypajJbHBIM M LeNbIM Moka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpPHS 1-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas GyHKIIMU, X CBONCTBA U TPaPUKH
16 Touku paspeiBa. AcuMOToThl rpadukoB  Qynkuuil. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPEe3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOIIEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIUN
[IpuMeHeHHE TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenue HanOOJBIIEro ¥ HAaMMEHBIIETo 3HaYeHUsT (QYHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpa3Has. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [TpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpPALICHHUS
7.5 Koopaunatsl u BEKTOpHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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