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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O00€cle4YnBaeT MHCTPYMEHTAJIbHYIO 0a3y Jii HM3y4eHHMs BCEX €eCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE U AOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JIPYI'MX JUCIUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
(bopMynupyeT CBOM IOCTUKEHUS B MaTeMaTHYeCKOH (opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHAaMHU (U3MKH, XUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU airedOpbl U MaTeMaTUYECKOro aHajan3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOIBIO UHAYKIMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xone u3ydeHus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IOCTPOCHHUST MAaTeMaTHYECKUX MOJeNeld pealbHbIX CHUTyallud, MHTEPHpETalMyd NOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENBHBIM MOTEHIIMATIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyroei
NPOJODKUTEIbHOW  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBIN pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
NeSITeTHHOCTHBIN MTPHHIUT 00YYIEHUSI.

B ctpyktype yuebHoro kypca «Anredpa u Hayana MaTeMaTUYE€CKOTO aHAJIN3a» BbIJIEICHbI
CIIEAYIOIINE COJEPIKATEIbHO-METOJUUECKUe JIHHUU: «YUucna W BbIUMCICHUS», «DYHKIUU U
rpadukny», «YpaBHEHUS U HepaBeHCTBay, «Havaa MaTeMaTH4eckoro aHaian3a», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE cOnEp)KaTeIbHO-METOAWYECKUE JIMHUUM H3Y4aroTCsl Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra W TOCTENEHHO HAaChIIIasACh HOBBIMH TeMaMH M paszjnenamu. JlaHHbI y4yeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX JAMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHYeCKUN aHalus,
TEOpHsl MHOXKECTB, MaTremMaThyeckas joruka u npyrue. Ilo mepe Toro kak oOydaromiuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHX I[OCIeI0BaTEIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTHUECKyl0 MOJETb pealbHOM
CUTyalluH, NMPUMEHATh 3HAHMs, MOTY4YEHHbIC NPU HM3Y4YEHUH Y4eOHOro Kypca, AJs pelleHUus
CaMOCTOSITENILHO C(OPMYJIMPOBAHHONM MaTeMaTHYeCKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBeET.



CopepxarenpHOo-MeTOAMYECKAsT  JIMHUA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOpOoe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00111ero oOpazoBanms. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIINX B
ce0si MCIONb30BAaHKUE PA3IMYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOJIHAThH
npUOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU S, pabOTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroNIMMCsI MHOXECTBA HATYpPaJbHBIX, LIETBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEIN JIONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxaom u3 3Tux
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIIM(PUUECKUE 3aaYH U ONlEpaluu: JeJICHUEe
HAIEJIO, OMNEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcCOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTnyecKkue omepanuu, a TakKe H3BICUCHUE
KOpDHS ~ HAaTypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld. bmaronmaps
NOCJIEZIOBATEIbHOMY  PacIIMPEHHIO Kpyra HCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUSI ISl PEIICHUS PA3IMYHBIX 33724 (popMHUpyeTCs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKHU U €€ POJIM B MOCTPOCHUH MOJIENIEH peaibHOr0 MUPA, IIHPOKO
UCIOJIb3YIOTCSI 0000IEHNE U KOHKPETU3aL sl

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEro OOy4YEeHMs Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
MPEelyCMOTPEHO PEllIeHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
colepkaiux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO MCIONB3YIOTCA TMPH UCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKJIAIHBIX 33]a4 U 3ajja4 Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHbIIUX 3HaueHUH QyHkuuu. [lanHas conepkarenbHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacuéThl Mo (opmynaM, HpeoOpazoBaHUs
paloHaIbHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakKe BBIpaXKEHU,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuio anreOpandeckoro Matepuana
IPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs IPAKTHUECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToanyecKass TUHUS «DyHKUMU U TpaUKU» TECHO MepervieTaeTcs ¢
IPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TOCKOJIBKY B  KaKOM-TO  CMbICIe  3ajaér
NOCJIEOBATENbHOCT ~ M3yUEHUs MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GbyHKIUN Ui peuieHusl 3ajad M3 JPYTUX y4eOHBIX IMPEJAMETOB U PEalbHOM JXKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELICHUEM YpPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHs BBIpakaThb (QOpMYyIaMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MOJYYCHHbIE (YHKIMH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
AHATUTUYECKOW, Tpadudeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYEeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
MCITOJIb30BAaHUIO aHAJIOTUH.

CopepxarenbHas nuHus «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0yJarolIiuMcs,
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TaK KakK y HHUX TMOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEAENATh X
HauOOJIbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas coaepxaTelnbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxXOJIUTh HaWJIyylllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKH W MpeiaraloT HaumOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TIPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMmycs TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIOJNb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUIaM IOCTPOCHHS JOKAa3aTeNbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUS.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHallM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIUPOBAHUSA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIENEH peaTbHbIX CHUTYaAIllUid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl M MaTeMaTHYeCKOTro aHaiu3a, HWHTepHpeTaruu
MOJIYYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[eOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca MIMPOKO MCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad.  [lpu pemieHHMM  peanbHBIX MPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHM MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henemwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuouieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JeiictButenpHple uncia. PanuoHanpHble M HMppalMOHANbHBIE YHcla. ApupMeTHYECKHe
OIepalyy ¢ JECHUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenensb ¢ nenbiM nokazateneM. bunom Heiotona. Mcnonb3oBanue noaxonsmieii popmbl
3anMcy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs TPAKTUUECKUX 33]1a4 U IIPEJICTaBIECHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATYpATbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxmecTBa W TOXKIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodddummentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHUS [T0KA3aTEeIbHBIX YPABHEHU.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKEHMI. Pelienre TpuroHoMeTpu4eCKUX ypaBHEHUI.

Pewienne cucrem JIMHEMHBIX ypaBHEHUH. Marpuima CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €T0
3HA4YEHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHUU. Pemenune
MPUKJIAIHBIX 3a]]a4 ¢ TOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPENETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOIIBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHNne ypaBHEHUMH M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKIUM U rpadpuku

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3anmmuo obOpatsbie (ynxiun. Kommosuius
¢ynkuuit. ['paduk pynkunuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIUA.

OO6nacth onpeseneHnss 1 MHOXKECTBO 3HaueHni pynkuu. Hymu dyakumn. [IpomexyTku
3HaKoMOCTOsAHCTBA. YETHble M Heu€THble GyHKIuHU. Ilepuoanueckue Qynkuuu. I[IpomexyTku



MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (YHKIIMU. Hanbomnbiiee U HauMeHbIIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U APOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass QpyHKUIMS ¢ HATypalbHBIM M IEJNBIM TOKaszareieMm. EE cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMKM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonap3zoBanne
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'O ApPryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B peaJIbHBIX Ipolieccax U sBieHusX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTnueckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIEIOBATEIBHOCTH. VCTOpPUS BO3HHMKHOBEHUS
MaTEeMaTUYECKOT0 aHaJIM3a KaK aHaJu3a OECKOHEUHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma GeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTrPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnionbs30BaHue NPOTrpeccun Uil peIEHUs PEAVIbHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. TOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
dbyuknuii. CBoiicTBa (YHKIIUN HENMpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHHUS
HepaBeHCTB. [IpruMeHeHre CBOMCTB HEeNPephIBHBIX (QYHKIIU JIJIs peleHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. ONpenenecHue, TeOMeTpUIECKU U HU3HIECKUil
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEajbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia v BbIYUCTICHUSA

Hatypanbuble u 1nenble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEJIBIX YHUCEI,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBKinaa s pemenus 3a1ad B LENbIX Yuciax.

KommiekcHpsle uymcna. AnrebOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMILIEKCHOTO 4Kcia. Apu(MeTHdYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o00paxeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelleHus (U3HYECKHX U
reOMETPUYECKUX 3a/1ay.



YpaBHeHHUS M HEpaBEHCTBA

CucremMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEeNbHBIX U JIOrapu()PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApAMETPAMHU.

IIpuMmeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKH M pPEaTbHON >KU3HM, WHTEPHPETALUs IOJy4YSHHBIX
pe3yabTaToB.

DOyHKIMH U rpauKu

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

I'paguueckue MeToabl peLIeHHs YpaBHEHUM M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN O MCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pEalbHOW KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHMe MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUISl HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berducienyue onpenenéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue wWHTErpana JUisi HAXOXKJAEHUS IUIOL[aAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHIInanbHBIX YpaBHEHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIH YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MLIMKM  OOyyarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOIO OOIIECTBa, MPEJCTABIEHUE O MAaTEMaTHMYECKHUX OCHOBAxX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHHI, TMPOIEIYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), yMEHUE B3aMMOJCHCTBOBATH C COIMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX QYHKIMSIMH U Ha3HAYCHHEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCHUICKON TPa)XTaHCKOW HMICHTHUYHOCTH, YBKEHHUS K TPOLUIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHHSIM POCCUHCKHUX
MaTe€MaTUKOB U POCCUKMCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BaHUE ITUX JTOCTHKEHHUH B APYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE IYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO MOBEJICHHUS], CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM TIOCTUKEHUN HAYKU
U JICATENIbHOCTHIO YYEHOTO, OCO3HAHUE JTMYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOWYHUBOTO OyyIIero;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs SCTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, pPEIIEHUH, pacCykIeHUH, BOCIPHUHUMYMBOCTh K MaTEMaTHYECKUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

c(hOpMHUPOBAHHOCTb YMEHUSI TPUMEHSITh MaTEMAaTUYECKUE 3HAHUS B MHTEpEcax 370POBOTO U
6e3omacHoOro obpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHHUE,
cOanmaHCHpPOBAHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas Gpundeckas akTUBHOCTD), (hU3HUECKOe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIIBHOCTHIO;

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEpEC K pa3IHuHbIM cdepam
npodeccHoHaNbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTHKOW M €€ MPUIOKEHHUSIMH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BHIOOp OyayIIei Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHUIO W CaMOOOpPa30BaHUIO HA
MPOTSHKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHHWU NMPAKTHUYECKUX 3ajad
MaTeMaTUYeCKOW HalpPaBIE€HHOCTH;

7) 3K0OJI0rM4ecKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKON  KYJIbTYphl, TIOHNMAaHUE BIHUSHUS  COIHAIBHO-
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHHME NPUPOJHOM U COLUMAIBHOM Cpeibl, OCO3HAHHE
rI100aTBbHOT0 XapakTepa SKOJOTHYECKHUX MPOOJIeM, OpUEHTAIUsl Ha MIPUMEHEHHE MaTeMaTHUeCKUX
3HAHUU JJIs pelIeHust 3a7a4 B 00J1aCTH OKpY»Karollel cpeiibl, IIIaHUPOBAHUE TTOCTYNKOB U OLEHKU
MX BO3MOXHBIX MOCIIEICTBUI JIJIsl OKPY>KAIOIIEH CpEeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOM MPaKTUKHU, TOHUMAaHHE MaTeMaTUYeCKOM HayKH Kak cephl 4eIoBeuecKoi
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JUIsl Pa3BUTHSI LIMBUJIIN3ALUH, OBIAJCHUE SI3bIKOM



MaTeMaTUKd M MAaTeMaTH4EeCKOM KyJIbTYpOM KaK CpPEACTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTbH
OCYULIECTBIIATDH IPOCKTHYIO Y UCCIIEN0BATENLCKYIO NE€ATEIbHOCTD MHAUBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISTH W XapaKTepU30BaTh CYIICCTBEHHBIC NPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXy MOHSATUSIMH, (DOPMYIUPOBATH OINPEICICHUSI TIOHATUH, yCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIAacCU(UKALWU, OCHOBAHUA Al OOOOIICHUS M CPaBHEHMsSI, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBaTH M TPEeOOpPA3OBLIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeYHs B (akrax,
JAaHHBIX, HAOMIOJCHUSX U YTBEP)KIICHUSX, MPEJiaraTb KPUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSATENBHO JOKA3aTEIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpSIMbIE U OT
MPOTHUBHOTO), BBICTpAWBaTh APTYMEHTALUIO, MPUBOAWTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI M BHIBOJIBI;

BBIOMpATh Croco0 perneHust ydaeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB PEILICHUS,
BBIOMpaTh HanboJiee MOAXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBare/ibCKue AecCTBUS:

WCIIOIh30BaTh BOIPOCHI KaK MCCIEIOBATENILCKUNA WHCTPYMEHT IMO3HAHHS, (POpPMYyIHpOBATH
BONPOCH, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaTh KMCKOMOE U JIaHHOE,
(dhopMHUPOBATH TUTIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOATENIHO  CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT,  HCCIEJOBaHUE  TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHU4ecKoro OOBEKTa, SBJICHHS, TPOIECCa, BBISBICHUIO
3aBHUCHMOCTEN MEXIy 00BEKTaMU, SIBICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENNFHO (POpPMYTUpPOBATH OOOOIIEHHS] U BBIBOJABI MO pE3ysibTaTaM MPOBEAEHHOTO
HaOJIIOJIEHNUs, WCCIICIOBAHUS, OLICHHBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BBHIBOJOB U
0000IIIeHMIT;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIIBUTATh MPEANOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH JIePUITUTHI MHPOpPMANIUK, JAHHBIX, HEOOXOAMMBIX JJIsI OTBETa Ha BOIPOC W IS
pelieHus 3a1a4u;

BBEIOMpaTh  MH(pOpPMAIMIO W3  UCTOYHUKOB  PA3NUYHBIX  THUIOB,  aHAJIW3UPOBATH,
CUCTeMAaTHU3UpPOBaTh W  HWHTEPIPETHPOBATH HWH(GOPMAIMIO Pa3NUYHBIX BUAOB U  QopMm
MIPEACTABICHUS;

CTPYKTYpUpPOBaTh HUH(OPMALINIO, MPEACTABIATh €€ B Pa3INYHbIX (opMax, WLTIOCTPUPOBATH
rpapuyuecKy;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.



KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

O01menune:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHU C YCIOBHSMH U IEISAMHU
OGH.ICHI/IH, SICHO, TO4YHO, I‘p&MOTHO BBIpa)I(aTB CBOIO TO‘-IKy 3peH1/1;1 B yCTHBIX N IIHCBMCHHBIX
TCKCTaX, AaBaTb IIOSICHCHUA I10 XOI[y peH_IeHI/IH 3a4a4u, KOMMCHTI/IpOBaTB HOJIY‘-ICHHBII;'I pCSYJIBTaT;

B XOJI¢ OOCYXJEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
peraeMoi 3a/lauu, BBICKA3bIBAaTh HJICH, HAICJICHHBIC HAa IOWCK PEUIECHHUsS, COIMOCTAaBJISATh CBOH
Cy)KI[CHI/ISI C Cy)KI[eHI/ISIMI/I l[pyFI/IX y‘-IaCTHI/IKOB Jauajiora, O6Hapy)KI/IBaTB pa3quHe U CXOACTBO
MO3UIUH, B KOPPEKTHOU (hopMe GOpMyIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEHICHUS 3aJaud, JKCIIEPUMEHTA, HCCIICIOBAaHMS, IPOCKTA,
CaMOCTOSATENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS ¢ YYETOM 3aj7a4 MPE3EHTAIMd U OCOOCHHOCTEH
ayJIuTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe JIeiicTBUS

Camoopranuszaums:

COCTABJISITh IUJIaH, aJTOPUTM PEIICHUS 3a/layd, BBIOMpaATh CIOCOO pEIICHHS € y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH M KOPPEKTHUPOBATH
BapHaHTHI PEUICHHUH ¢ yU€TOM HOBOM MH(OPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMU IMO3HABATEIIBHON peIIeKCHH KaK OCO3HAHUS COBEPINAEMBIX JACHCTBHIA U
MBICJIUTEIIBHBIX TMPOIECCOB, UX PE3yJIbTAaTOB, BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKO! 3a/1auH;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPU PEIICHUH 3a7add, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATa I U YCJIOBHUSIM, OOBSICHATH MPUUYUHBI JOCTHUKEHUS
WIM HENOCTIKEHHUS pe3ylbTaTOB JIEATENbHOCTH, HAXOAWTHh OMMOKY, J[JaBaThb OLEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MMOHUMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHJAHOW M WHAUBHUAYAIBHOW pabOThI NpHU
pelieHnd y4eOHBIX 3a/ady, MPUHUMATh 1edb COBMECTHOW JEeATENbHOCTH, I[UIAHUPOBATh
OpraHM3aIMI0 COBMECTHOM pabOTHI, paclpenensTh BUIBI pabOT, JAOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax padboTel (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIMIOIHATH CBOIO YacTh pabOTHI U KOOPAUHUPOBATH CBOM JACUCTBUSI C APYTUMHU
YJieHaMHd KOMaHJbI, OIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT IO KPUTEPHUSM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.
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IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kjacce oOyd4aromuics TMOJYyYUT CIASAYIOIIME IPEIMETHBIC
pe3yNbTaThl MO OTACTBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO Kypca «AnredOpa W Hauaia
MaTEeMaTUYECKOr0 aHAJIU3a:

Yuciia 1 BBIYMCICHUSA:

CBOOOJHO OINEPHUPOBATH MOHATHIAMU: PALMOHATBHOE YHCIO, OECKOHEUHasl MepHoanyecKas
JIpo0b, MPOLEHTHI, UPPALUOHATHHOE YUCIIO, MHOYXKECTBA PALIMOHAIIBHBIX U JIEUCTBUTEIIbHBIX YUCE,
MOAYJIb AEHUCTBUTEIBHOTO YHUCIIA;

MPUMEHSTHh APOOU M MPOIEHTHI ISl PEIICHUS MPUKIAIHBIX 3a/1ad U3 Pa3JIMYHBIX OTpacien
3HAHUH U PeaJbHOM )KU3HU;

MPUMEHATh TPUOTMKEHHBIC BBIYMCICHUS, TpaBUja OKPYIJCHUS, TNPUKUAKY U OIEHKY
pe3yibTaTa BBIUUCICHUN;

cBOOOJIHO OMEpUPOBaTh TMOHITHEM: CTENEHb C IIeNIbIM TOKa3aTeleM, HCIOIb30BaTh
MOAXOANIYI0 (OpMYy 3amUCH JCUCTBUTEIBHBIX YHCET IS PEIICHUS MPAKTUYCCKUX 3a1ad |
MIPEACTaBICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaIbHOM CTETEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM MTOKa3aTelNeM;

CBOOOJHO OIEPUPOBATh MOHATHSIMH: JIOTapU(PM YHUCIA, ICCITHYHBIE W HATypaJIbHBIC
J0TapuQMBbL;

CcBOOO/JIHO OINEpPUPOBATh MOHATUAMU: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC YHCIOBOIO
aprymMeHTa;

OTIEpUPOBATH MOHATUSIMU: APKCHHYC, APKKOCUHYC U apKTAaHTEHC YUCIIOBOTO apryMEHTAa.

YpaBHeHusi U HepaBeHCTBA:

CcBOOOHO OINEpPUPOBATh MOHATUSMU: TOKIECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCUIIbHbBIC
YpaBHEHUS U YPABHEHUS-CIIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh PA3JIMYHBIE METOJIbl PEIICHUS PAIHOHAIBHBIX MW JIPOOHO-PAIIMOHATBHBIX
ypaBHEHUM, TPUMEHSATHh METO] MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB;

CBOOOJIHO OMEpUPOBATh MOHITUSIMH: MHOTOWIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
1enbIMU KodhUIlMeHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSATH JeTIEHUE MHOTOUYIeHAa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u teopemy Bueta maiis pemienus 3aaay;

CBOOOJTHO  OMEpUpOBaTh TOHATHSAMHU: CHUCTEMa JIMHEHWHBIX ypaBHEHHM, MaTpHIa,
OnpeNeanTeNlb MaTpullbl 2 X 2 W €ro TEeOMETPUYECKUM CMBICH, MCIOJb30BaTh CBOWCTBA
onpenenuTenss 2 X 2 i BBIUKCIEHUSA €r0 3HAUYCHUS, MPUMEHATH ONPECIUTENN JJIs pPelIeHUs
CHUCTEMBbI JIMHEWHBIX YpaBHEHWW, MOJEIUPOBATh pEaJbHbIE CHUTYAIllMd C TIOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHHM, UCCIIEIOBATH MIOCTPOCHHBIC MOIEIIH C TIOMOIIBIO MAaTPHI] U ONIPeIeITUTENCH,
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT;

HCIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHSIMHU JIJIs MpeoOpa30oBaHUs BBIPAXKECHUN;

BBITIONHATh ~ MpeoOpa3oBaHUS  YMCIOBBIX  BBIPXKEHHWH, COAEpKAIUX  CTENEHH C
paInMoHaIBHBIM ITOKa3aTeNIeM;

HCIOJIb30BaTh CBOMCTBA Jorapu(MoB /i MpeoOdpa3oBaHUs JOTapU(PMUUECKUX BbIPAKEHHUI;

cBOOO/IHO OTIEpUPOBATH MOHATUSIMU: UPPAIlMOHATILHBIC, TTOKA3aTeIbHbIC U Jorapudmmuueckue
ypaBHEHUs, HAXOJUTh MX PEIICHUS C MOMOILIBIO PABHOCUIBHBIX MEPEXOJ0B WU OCYIIECTBIISS
MPOBEPKY KOPHEH;

NPUMEHITh  OCHOBHBIE  TPUTOHOMETpHYeckue  (Gopmyibl A [peodpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;
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CBOOOJHO  ONEpUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSTH
He00XoaAuMBble (OPMYIIbI ISl PEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MO/JICJINPOBATh PealbHbIE CUTYaLlUU Ha SA3bIKE aJIreOpbl, COCTABIATh BBIPA)XKEHUS, YPAaBHEHHUS,
HEpaBEHCTBAa 10 YCJOBUIO 3a/lauyM, HCCIEA0BaTh IOCTPOCHHBIE MOJEIH C HCIHOJIb30BAHUEM
ammapara anreopsbl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONEpPUPOBATh MOHATHAMM: (YHKIMS, CcHOCOObl 3agaHMs (YHKIMH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3MLIMA (YHKIUH, rpaduk (yHKIHH, BBIIOJIHATH 3JEMEHTapHBIC
npeoOpa3oBanus TpaguKoB (yHKIIHIA;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: OOJACTh OIpPENCNICHUs] U MHOXECTBO 3HAUEHHH
GyHKUIMHU, HYJIU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBAaTh MOHATUSAMHU: YETHBIE M HEUETHBIC (YHKIMM, TNEPHOAMYECKHE
(GyHKINH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MAaKCUMYMbl W MHUHUMYMBI (YHKIUH,
HauOoJIblIee U HAMMEHbIIIee 3HaYeHnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONIEpUPOBaTh MOHATHSAMU: CTEHNEHHas (YHKIUS C HaTypajbHbBIM M LEIbIM
nokasaresem, rpaduk CTerneHHON (GYHKIMK ¢ HaTypaJbHBIM U LIEJIBIM ITOKa3aTelieM, TpaguK KOpHs
N-ol cTeneHu Kak QyHKIMH 0OPaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTelleM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-JIMHEWHHas (QYHKLUH,
BBINOJIHATH 3JIEMEHTAapHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJHO OIEPHUPOBATH TMOHATHSAMH: TOKa3aTelnbHas M Jorapupmuueckas (QyHKIUH, HX
CBOWCTBA U TpaMKy, UCIOIB30BATh UX TPAPUKH [T PEIICHUS YPaBHEHUN;

CBOOOJHO OINEpPUPOBATh MOHATHAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpeJe/ICHUE
TPUTOHOMETPHUECKUX (DYHKIIMN YHUCIOBOTO apryMeHTa;

UCTIOJB30BaTh TpapuKu (QYHKIWH IS HMCCIECIOBAHUS MPOIECCOB M 3aBHCUMOCTEH TpH
pelieHnn 3a1a4 M3 JPYyruxX Y4eOHBIX TPEJIMETOB M PEANbHOW JKWU3HHW, BBIpAXKaTh (opMyIaMu
3aBHCHUMOCTH MEX/y BeJIMUNHAMH;

Hayana maTeMaTH4ecKOro aHaIn3a:

CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: apu(METHUeCKass W TEOMETpHUYEcKash MPOrpeccHs,
OecKOHEYHO YOBIBaoIlasi TeoMeTpUYecKasi MPOrpeccHsi, JIUHEWHbIM U 3KCIOHEHIMAIbHBIN POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTaBICHUE O KOHCTAHTE;

HCIOJIb30BaTh MPOTPECCUH [T PELICHNS PealbHbIX 337a4 MPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHPOBATH  MOHATHUSMH:  IIOCIEIOBATEIBHOCTh,  CIOCOOBI  3aJaHUs
MOCJIeIOBATEIPHOCTEH, MOHOTOHHBIE M OTPaHWYEHHBIC IOCIEIOBATEIHLHOCTH, TOHAMATh OCHOBBI
3apOXK/IEHUS] MaTEMaTUYECKOTr0 aHajIM3a KaK aHaiu3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: HENpepbiBHbIE (DYHKIMM, TOYKU pas3pbiBa Tpaduxa
(YHKIIUH, aCHMIITOTHI Tpaduka QyHKIUY;

CBOOOJHO OIEPUPOBATH TMOHATHEM: (YHKIUS, HENpEephIBHAs Ha OTpe3Ke, TPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKIUH JUTsI pellieHHs 3a1a4;

CBOOOJHO ONEPUPOBATh MOHATUSMU: MIEpBasi U BTOpasi MPOM3BOIHbIE (PYHKIIMH, KacaTelbHas
K rpaduky QyHKIINU;

BBIYUCIISATH TIPOU3BOTHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO W KOMITO3UIIMH IBYX (PYHKITHH,
3HATh POU3BOHBIE FTIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BATh TEOMETPUUYECKHM U (PU3UUECKUI CMBICT IIPOU3BOIHOM JIJIsl pEILICHHS 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATHSMU: MHOXECTBO, OIIEPALIMU HAJl MHOXKECTBAMU;

HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBII amnmapar JUisl ONMCaHMs PeaJIbHBIX MPOLIECCOB U
SIBJICHHI, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;
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CBOOOJHO OINEpPUPOBATH TOHATHSAMH: OIpPEJACICHUE, TEopeMa, ypaBHEHHE-CIIEACTBHUE,
CBOWCTBO MaTeMaTHYECKOr0 00BEKTA, J0KA3aTeNbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kJjacce oOyd4arolmuics TMOJYyYUT CIASAYIOIIME IPEIMETHBIC
pe3yabTaThl MO OTACNHBHBIM TeMaM paloueil mporpamMmbl ydeOHOro Kypca «Anrebpa W Havana
MaTEMaTHYECKOI0 aHAJIN3a»:

Yucia 1 BLIYHCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMU: HATYpaJIbHOE U LEJI0E YNCIIO, MHOXKECTBA HATypalbHbIX
U LEJBbIX YMCelNl, UCIOIb30BaTh NMpu3Haku AenuMoctu nenbix uncen, HOJ nu HOK nHarypanpHbIX
qucesl AJIs PeLeHUs 3a1a4, IPUMEHATh aIropuT™ EBknnna;

CBOOOJHO ONEPHPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3aIIMChIBaTh HATYpaJbHbIC YUCIIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZIHO ONIEPUPOBATH IOHATUSAMHU: KOMIUJIEKCHOE YHCIO W MHOXECTBO KOMILJIEKCHBIX
YHCeN, NPEACTABISATh KOMIUIEKCHBIE YMCIIa B alreOpanveckoil M TPUTOHOMETpPHUYECKOW Qopme,
BBINOJIHATE apu(METUYECKHE ONEpaLlii C HUMU U U300pakaTh Ha KOOPAUHATHOM MIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: UPPALUOHATIbHBIE, [TI0KA3aTEIbHbIE U JorapupMuueckre
HEPABEHCTBA, HAXOAUTh UX PELICHUSI C TOMOLIbIO0 PABHOCUIIbHBIX I1EPEXO/0B;

OCYLLECTBIATh OTOOP KOpHEH NMpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO ONEpPUPOBATh IOHATUEM TPUTOHOMETPHUECKOE HEPaBEHCTBO, IPUMEHSTH
HE00X0AUMBbIE (POPMYITBI ISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIIHOCTH YpPaBHEHHIl U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOANUTh PELIEHUS CUCTEMbl U COBOKYITHOCTEU
panMoHaNbHBIX, UPPALIMOHATIBHBIX, TOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmars  palMOHalbHbIE, HppAllMOHANbHbBIE, IIOKa3aTelabHble, JIOTapU(PMUUYECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COEepKaIllie MOJIYJIN U TTapaMeTphl;

NPUMEHSATH IpauuecKre METOJIbl JJIsl pelleHUs] YpaBHEHUI U HEpaBeHCTB, a TaKKe 3a/1ay ¢
napameTpamy;

MOJIETTMPOBATh peasibHbIE CUTYAllUU Ha S3bIKE alreOphl, COCTABIISITh BBIPAKEHUSI, YPABHEHMS,
HEpPAaBEHCTBA M MX CHCTEMBbl IO YCIIOBUIO 3aJ[aud, MCCIEI0BaTh IMOCTPOEHHBIE MOJEIU C
HCIOJIb30BaHUEM alllapaTa aireopsl, HHTEPIPETUPOBATh MOJyUYEHHBIN pe3ybTar.

DOyHKUMH U TPapuKu:

CTpPOUTHh TpadUKH KOMHO3UIMHK (YHKIUH C TOMOILIBIO JIEMEHTApHOIO MCCIEI0BaHUS U
CBOMCTB KOMITO3UIIMY IBYX (DYHKIIMIA;

CTPOUTH TeOMEeTpUUYEeCcKHe 00pa3bl YpaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHOM MJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIMM;

MPUMEHSTh PYHKUINHU JJI1 MOJIETUPOBAHUS U HCCIEA0BAaHUS PEATbHBIX MPOIIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

MCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEI0BaHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCII0JIb30BaTh MPOU3BOAHYIO ISl HAXOKIEHUS HaWIYy4IIEero pelIeHUs B IPUKIAIHbIX, B TOM
YlCclie COLMAIbHO-9KOHOMMYECKUX, 3a7adax, /IS ONpeAeseH!s] CKOPOCTH M YCKOPEHUsl Mmpoliecca,
3aIaHHOTO (POPMYJION MM TPadUKOM;

CBOOOJHO OMEpUPOBATh MOHATHAMU: MEPBOOOpa3HasA, ONPEAEIEHHBI MHTErpall, HaXOIUTh
NEepBOOOpPA3HbIE DJIEMEHTAPHBIX (YHKIUH W BBIYUCIATH HHTerpal mno Qopmyne Hpiorona-
JleiiOnuma;

HaXOJUTh IUIOLA/IU INIOCKUX PUTyp U 00BEMBI TEJ ¢ IOMOILBIO UHTErpaa;
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HUMCTh MPCACTABJICHHUC O MATCMATHUYCCKOM MOACIUPOBAHUN Ha IPUMCPE COCTABJICHUA

mudepeHIaTbHBIX YPaBHECHUIH;

pfliaTh MNPUKIAAHBIC 3aga4d, B TOM YHCIC COLHHUAJIBbHO-3KOHOMHYECKOI'O M (bI/ISI/I‘ICCKOFO

XapakTepa, CpCACTBAMU MAaTECMATUUCCKOT'O aHAJIM3a.

TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KoanuecTBo 4acoB
Ne HaumenoBaHue pa3jieioB u
KonrTpoabubie = IIpakTuyec

n/m | TeM NPOrpaMmbl Bcero
padoThI KHe padoThl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

MHO3K€eCTBO JAEHCTBUTEIbHBIX

qucell. MHOTOWICHEL.

1 PanmonaneHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI

JIMHENUHBIX YpaBHEHUN

@YHKIMU U TpadUKHU.
2 Crenennast GyHKIUSA C 12 1
LeJIBIM [TOKa3aTeseM

Apudmerndeckuii KopeHs N-
3 Olf CTENeHHN. 15 1
HppannoHanbHble ypaBHEHUS

[Toka3zarenbHas GyHKIHS. 10 1
IToka3aTenbHbIE ypaBHEHUS

Jlorapugmuueckas QyHKIUS.

5 Jlorapugmuueckue 18 1
ypaBHEHUS

T
PUTOHOMETPUYECKHUE 99 1

BBIPAKECHUS U YPaBHEHUS

[TocnenoBarenbHOCTH U
pOrpeccuu

HenpepoiBHbIE QyHKINH.

20 1
IIpousBoaHas

[ToBTOpenwue, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME 136 10 0
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11 KUIIACC

HaunmenoBanue
pa3aeiioB U TeM
MPOrpaMMbI

Ne
n/n

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBareJib
HbIE pecypchbl

UccnenoBanmne QpyHKImii
1 C TTOMOIIBIO
MPOU3BOAHOMN

[TepBooOpasHas u
UHTETpal

I'paduku
TPUTOHOMETPHUYECKUX
3 GyHKIHH.
Tpuronomerpuveckue
HEpaBEHCTBA
HppanuoHnansHsie,
MOKa3aTeIbHbIC U
JorapupMUUECKUE
HEpaBEHCTBA

5 KommniiekcHbie uyncia

22

12

14

24

10

HarypanbHsle u niensie
qucia

Cucremsl
paroHaIbHbIX,
HppalMOHATEHBIX
IIOKAa3aTCJIIbHbBIX U
JorapuPMUIecKux
YpaBHEHUU

8 3amauu ¢ nmapaMeTpamMu

[ToBTOpEHME,
9 0000111EHNE,
cucTeMaTu3alys 3HaHUI

10

12

16

16

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136

10

15




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA30BATEJIbHOMN ITPOT'PAMMBI

10 KJIACC
Koxa
NpoBepsieM IIpoBepsieMble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
oro o0pa3oBaTeIbHOM NPOIrPaMMBI CPpeHero o01ero 00pa3oBaHus;
pe3yJibTaTa
1 Yucna v BEIYHCIICHUS
11 OnepupoBaTb  NOHATHSAMH:  PAMOHAIBHOE M JCWCTBUTENBHOE  YHCIIO,
' OOBIKHOBEHHAS M IeCATHYHAS APOOb, IPOLEHTHI
12 BemmonHsTh apudmeTnueckue onepanuyd ¢ paldoOHAIBHBIME U JICHCTBUTEIBHBIMU
' YHCIIAMA
13 BeimonHATs npuOmKEHHBIC BEIYUCIICHUS, HCIIONB3YS MPaBHIIa OKPYTJICHUS, Ie1aTh
NPUKUJKY U OLICHKY pe3yJIbTaTa BEIYHCICHUH
OmnepupoBarh MOHSATHSIMHU: CTENEHb C IENIBIM TOKa3aTeneM, CTaHmaptHas (opma
14 3amiCH JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATYpaJbHOH CTENEHHU; HCIIOJIB30BATh
' MOJIXOASAITYI0 (POPMY 3aIUCH ACUCTBUTEIBHBIX YHCEI IS PEIICHUS MPAKTHYECKUX
3a7a4 U TPEJICTABICHUS TAaHHBIX
OmnepupoBaTh TOHATUSAMH: CHHYC, KOCHHYC W TaHTEHC HPOM3BOJIEHOTO YIJa;
15 MCTIOJIB30BATh 3aIMCh MPOM3BOJIBLHOIO YyIila Yepe3 oOpaTHbIE TPUTOHOMETPUUIECKHE
byHKIIUHU
2 VpaBHEHWS ¥ HEPABEHCTBA
OnepupoBarh TOHATUSAMH: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, ILEJOE,
2.1 panMoHaIbHOe, UPPALMOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE
29 BemonaATe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKCHHH W peliarh
' TPUTOHOMETPHUYECKUE YPABHEHHUSI
BbimonHATe  mpeoOpa3oBaHUs LENbIX, PALUOHANBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)XEHUI U pemaTb OCHOBHBIC THIIBI IIEJBIX, PAIIMOHAIBHBIX M UPPAMOHATBHBIX
ypaBHEHUI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHMsS M HEPABEHCTBA JUI PELICHHUsS MaTeMaTHMYeCKHX 3ahad U
' 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peanbHON )KU3HU
MopenupoBaTh peajbHblE CUTYaIllMH Ha s3bIKE aJreOpbl, COCTABIATh BBIPAKEHUS,
2.5 ypaBHEHUsI, HEPAaBEHCTBA IO YCIOBHUIO 337a4M, UCCIEA0BATh MOCTPOSHHBIE MOJICITH
C UCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMY U TpaPuKH
OnepupoBaTh MOHATHAMH: (DYHKIHS, CHOCOObI 3adaHus (yHKUMH, 00JacTh
3.1 OIpeNleIeHUus] U MHOXKECTBO 3HaueHW ¢QyHKuuU, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble PYHKIIMH
3.2 OmnepupoBarh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (PYHKIUH, HYTH (YHKIIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnons3oBars rpaduku GyHKIUHN s PEIICHHS YPaBHCHUI
3.4 Crpouth ¥ uuTaTh TpaduKyd JITHHEHHOW (YHKIMHM, KBaApaTHUYHON (PYHKIUH,
CTeNeHHON (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
3.5 Hcnonb3oBate rpaduku GyHKIMNA JUIS MCCIIEOBAHUS MPOIECCOB M 3aBUCHMOCTEH

16




IIPH PEIICHUH 3a/1a4 U3 JPYTUX yUEOHBIX MPEAMETOB U PEabHOM JKU3HH, BRIPAKATH
(dbopMylaMy 3aBUCUMOCTH MEXy BeTMUUHAMU
4 Hauyasna MaTeMaTH4ecKoro aHaian3a
41 OnepupoBarh  MOHSATHIMHU: MOCIIEZIOBATEIILHOCTb, apudpmernueckas U
' reoMeTpHUYecKas Iporpeccuu
47 OnepupoBarh MOHATUSMU: OECKOHEUHO YOBIBAIOIAsi T€OMETpUYECKasi Mporpeccus,
' cyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MTPOrPECCun
4.3 3ajaBarh M0CJIEA0BATEILHOCTH PA3IMYHBIMK CII0CO0AMU
4.4 Hcnonbs30Barh CBOWCTBA IMOCIENOBATEIBHOCTEH M MPOrPECCUd JUIsl pEelIeHUs
' peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBarh MOHATUSAMHI: MHOXECTBO, OTIEpAIIUN HAJl MHOXKECTBAMU
52 Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBI armapar Il OIHMCAHUS PEaTbHBIX
' MIPOLIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBath MOHATUSAMHU: OIIpe/IeJICHHE, TEOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kox
npoBepsieM IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOMH
oro o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeiHero 001ero oopa3oBanusi
pe3yJbTara
1 Uucna v BBIYUCIICHUS
OnepupoBaTh MOHATHSIMH: HaTypalbHOE, 11€JI0€ YHCIIO; WCIOJB30BaTh MPU3HAKU
11 JIETUMOCTH TIEJIBIX YHUCEJ, pa3IoKeHHWE YHCIa Ha TPOCTHIE MHOKHUTEIH JUIS
pelieHus 3a1aq
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAIMOHATLHBIM TTOKa3aTeIeM
13 OnepupoBarh TOHATHUSMHU: JIOTApU(PM YHUCIIA, JECATHYHBIE U HaTypaJbHbBIC
' JorapuQMsI
2 VpaBHEHWS ¥ HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU ISl MpPeoOpa3oBaHUsl BBIPAKEHUM, ONEPUPOBATH
2.1 MOHATHSIMH: TIOKa3aTeNIbHOE YpaBHEHHWE U HEPaBEHCTBO; pelIaTh OCHOBHBIE THIIBI
MMOKa3aTeIbHBIX YPABHCHUI U HEPABEHCTB
BBITOTHATE TpeoOpa3oBaHusl BRIPAKCHHM, COACPKAIINX JTOrapru(MBI; OTIepUPOBATh
2.2 MOHATHSIMH: JIOTApU(MUYECKOE YpPaBHEHHE M HEPABEHCTBO, peIlaTh OCHOBHBIC
THIIBI JIOTAaPH(PMHUSCKAX YPABHECHUI 1 HEPABCHCTB
2.3 HaxomuTh perieHns MpoCcTEeHIIMX TPUTOHOMETPUIECCKIX HEPABCHCTB
24 OnepupoBaTh TOHATHUSAMHU: CHCTEMa JUHEHHBIX YypaBHEHUH H €€ pelIieHHe,;
' WCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIS PEIICHUS MPAKTHYSCKUX 3a/1a4
25 Haxonute pemieHus mOpPOCTEHIIMX CHCTEM M COBOKYIMHOCTEH pallMOHAIbHBIX
' ypaBHEHHI U HEPABECHCTB
MonenupoBaTh pealbHbIE CUTyallUd Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS,
2.6 ypaBHEHHUs, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO 3a/Ja4yd, UCCIEI0BATh
MTOCTPOECHHBIE MOJIEJIN C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIUH U TpapuKH
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3.1

OnepupoBaTh MOHATUSAMU: MEPUOANUECKAs PYHKUHUS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKHA SKCTpeMyma (GYHKIMHM, HauOoOJbIlIee W HaUMEHbBIIECE 3HAYCHUS
(GyHKIMHM Ha MPOMEXYTKE; HCIOIb30BaTh WX JUIS HCCIEAOBAHUS (DYHKIUH,
3aJJaHHOH rpadukom

3.2

OnepupoBaTh MOHATHSAMH: TpaUKH TOKa3aTeIbHOW, JIOTapuMUUYECKOH U
TPUTOHOMETPUYECKHUX (YHKIUH; M300paxkaTh UX Ha KOOPJMHATHOW IUIOCKOCTH U
WCIIOJIB30BATh ISl PEILICHUS YPAaBHEHUN U HEPABEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaduKHU JIMHEHHBIX ypaBHEHUH U
WCII0Ib30BATh UX JJIS PEIICHUS] CUCTEMbI IMHEUHBIX YpaBHEHUM

Hcnonp3oBate rpaduku GyHKIUNA JUIS MCCIIEOBAHUS MPOIECCOB M 3aBUCHMOCTEH
U3 IPYTUX y4eOHBIX TUCIUIUINH

4.1

4.2

4.3

Havana maTemaTnueckoro ananusa

OnepupoBaTh TOHATUSMH: HENpPEpbIBHAS (QYHKIUSA, MPOU3BOAHAS (YHKIUH;
UCIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICT NTPOU3BOAHOM Ul peLIeHus
3a1a4

HaxonuTe mnpou3BOJHBIE 3JIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH I[POU3BOJAHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO (DYHKLIMMI

Hcnonp30BaTe MPOM3BOAHYIO JJISl MCCIIENOBAaHUS (YHKIMHU HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIEIOBAHMS K TOCTPOSHHIO rpa)uKkoB

4.4

4.5

Hcnonp30BaTh NPOM3BOAHYIO Ul  HAxOXKIACHWS HAWIyyllIero pEIIEHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COMAIBHO-)KOHOMUYECKHUX, 3aa4ax

OmnepupoBarh MOHATUSMH: TIEPBOOOpA3HAs M HHTETPaJ; HOHUMATh T€OMETPUICCKUN
U GU3UYECKUI CMBICT MHTETpasa

4.6

4.7

Haxomuts mepBooOpa3Hble >IEeMEHTapHBIX (YHKIMA, BBIYHCISATH WHTErpal IMo
dbopmyne HetoTona — JleitOnuiia

Pemarp npuxmagsele 3amadd, B TOM 4YHCIE COLHUAJIBHO-3KOHOMHUYECKOIO H
(U3MYECKOro Xapakrepa, CpeICTBaMI MaTEMaTUYECKOI0 aHaIu3a

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Yucaa v BEIYMCICHUS

11

1.2

1.3

Parmonansheie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE IpOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoandecKkue npodu. ApupMETHYeCKHe ONepalui ¢ PANHMOHAIBHBIMU YHUCIIAMU,
npeoOpa3oBaHusl YHUCIOBBIX BblpakeHUil. IlpumeHenune npobel M TPOLEHTOB IS
penIeHus NPUKIAAHbIX 331a4 U3 Pa3IMYHBIX OTPACIIe 3HAHNUN U PEAIbHON KU3HU

JleiicTBuTenbHbBIe yncia. PannoHanbHble U MppallMOHAIbHBIE Yuciaa. ApupMeTHYEeCKHe
Olepaluu C JEHUCTBUTENbHBIMU yHciaamMH. [IpuOmk€HHbIE BBIYMCICHUS, NpaBUIIA
OKPYTJIEHUS], IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHUN

Crenens ¢ nenbiM mokazareneM. CtanmaptHas ¢opma 3amucH JeHCTBUTEIBLHOTO YHCA.
Hcnonb3oBanue moaxomsmieil (opmbl 3amucy JEHCTBUTENBHBIX YHCEN IS pPELICHUs
MPAKTUYECKUX 3a/1a4 ¥ MPEICTABICHUS TaHHBIX

1.4

Apudmerndeckuii KOpeHb HaTypaJbHOW cTerneHu. J[lelicTBus ¢ apudMeTHUYecKuMu
KOpHSIMU HAaTypAJIbHOU CTEIIEHU
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15 Cunyc, KOCHHYC U TaHT€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIOBOTO apryMeHTa
2 VpaBHEHWS M HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE IPeOOpa30BaHUs
29 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpAXKEHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopmyJIbI
23 VYpaBHeHHe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Mertoa
UHTEPBAJIOB
2.4 Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPaBHEHHUI U HEPABEHCTB
2.5 Pemienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Perienue TpUroHOMETPHUECKUX YpaBHEHUN
27 [IpumeHeHne ypaBHEHHI W HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHX 3a7ad M 3a7ad U3
' pa3nuyHbIX 001acTell HAyKU U peasIbHOM KU3HU
3 OyHKIMH U TpaPuKH
3.1 Oyukuwmsi, cnocoosl 3aganus pyukun. ['paduk pynkuuu. Bzaumuo oOpatHbie GyHKIMH
3.2 Ob6nacte onpezaeneHus U MHOXKecTBO 3HaueHul ynkiuu. Hynmu dynkuun. [IpomexyTku
' 3HAKONOCTOSHCTBA. YETHBIE U HEeu€THBIE (PYHKITHH
3.3 Crenennas GyHKIHS C HAaTypaJIbHBIM W IENbIM mMoka3aTteneMm. EE cBoiicTBa u rpaduk.
' CpoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHH
34 Tpuronomerpuueckass OKpPYKHOCTb, OHNpEIENCHHE TPUTOHOMETPHUUECKUX (YHKIMH
' YHCIIOBOTO apryMeHTa
4 Havana MaTeMaTn4ecKoro aHaim3a
41 ITocnenoBarenbHOCTH,  CIOCOOBI  3a/aHUsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATENLHOCTH
Apudmernueckass M reomMeTpuueckas —IporpeccMd. beckoHe4HO  yObIBaromas
49 reomerpudeckas mporpeccuss. Cymma O€CKOHEYHO YOBIBAIOIEH TI'e€OMETPUYECKOM
' nporpeccuu. @opmyna CI0XKHBIX MPOLeHTOB. Mcnonb30Banne nporpeccuu Ui perieHus
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
S MHoxecTBa 1 JIOTHKa
MHosecTBO, onepanun Haja MHOKecTBaMu. J[narpammsl Oiinepa — Benna. [Ipumenenue
5.1 TEOPETHKO-MHOKECTBEHHOTO ariapara Uil OIHCAaHUs PEalbHBIX MPOIIECCOB U SIBICHUH,
IIPU PELICHUH 33124 U3 IPYTUX YU4eOHbIX IPEAMETOB
5.2 Omnpenenenne, Teopema, CIEACTBHE, TOKA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 CremneHb ¢ palMoOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm uucna. [lecaTuyHble U HATypalbHbIE JOrapupMbl
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAXKEHUN, COAECPIKAIIMX JIOTApU(MBI
2.2 [TpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIIMX CTENEHH C PAIlMOHAIBHBIM IIOKA3aTeIeM
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2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA

26 CI/ICT?MBI JII/IHCI‘/JIHBIXV ypaBHeHMH. PeleHne MpHUKIAAHBIX 3a/1a4 C MOMOINBIO CHCTEMBI
JMHEHHBIX YpaBHEHUH

2.7 Cuctembl 1 COBOKYITHOCTH PAIlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB

28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEUICHHUIO MaTeMaTHUYECKUX 3a1ad U

3aJlav U3 pa3JINYHbIX obnacreit HAaYKHU U peanLHoﬁ KHU3HHU

3 OyHKIINU U Tpaduku

@Oynkuusa. I[lepuommueckne  GyHKuH. [IpOMEKXYTKM MOHOTOHHOCTH — (DYHKIIMH.
3.1 Maxkcumymbl 1 MUHUMYMBI (pyHKIIMH. Hanbonpiiee n HanMeHbInee 3HaueHue (yHKIUN
Ha [TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKu

3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH

3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHHs] YpaBHEHUHA U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadmkoB (QYHKIUN I WUCCIICIOBAHHS TPOIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpbIE€ BO3HUKAIOT IPU pEIIEHUM 3ajad U3 JAPYruX y4eOHBIX MPEIMETOB U peabHOU
KHU3HH

4 Havana maremaTndeckoro aHanmnsa

4.1 HenpepeiBable pyHKIIMU. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [TpousBonanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON

43 [Ipon3BosHbIe Ay1eMeHTapHbIX (YHKIUN. DOpMyIIbl HaXOXKAEHUSI TPOU3BOJHOW CYMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKIMH

44 [IpumeHneHue Mpor3BOIHON K MCCIEI0BaHUIO (PYHKIIMN HA MOHOTOHHOCTD U SKCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIEro 3HaYeHUs (yHKIIMY Ha OTpe3Ke

45 IIpuMeHeHne TPOU3BOTHOM JUISI HAXOXKJEHHMsSI HAMJIYYIIero pelleHUs B MPHUKIAIHBIX
3aJla4ax, JJs ONpeAeeHUs] CKOPOCTH IMPoLecca, 3alaHHOr0 (OpMYJION WiIH rpapuKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3zHbIX

47 WuTerpan, ero reoMerpuueckuili M (Qusmueckuil cmbicia. Bbrumcinenue wuHTErpana mo

dbopmyne Hetotona — JleitOnura

IMTPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBLHOMN MPOT'PAMMBI CPEJTHET'O

OBILIEI'O OBPA3OBAHUSA
Kon
IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NpoBepPsIeMoOro N .
poBep OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPpeAHEro 001ero 00pa3oBaHus
TpeOOBaHMS

Brnagenne meromaMu J0Ka3aTeNbCTB, AITOPUTMAMH pEIICHHs 3a7ad; yMEHHE
(GbopMyIMpPOBaTh U ONIEPUPOBATH TOHIATHIMH: ONpE/CIICHNEe, aKCUOMa, Teopema,
CJIICOCTBUC, CBOfICTBO, IMPpU3HAK, JOKa3aTcJIbCTBO, PaBHOCHUJIBHLIC
(GOpMYIMPOBKH; TPUMEHATh UX; yMeHue (opMymupoBaTh O0OpaTHOE U
[IPOTUBOIIOJI0KHOE YTBEPKIAECHHUE, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI,
UCTIOJIB30BaTh METOJI MaTeMaTHYECKOW WHIYKIWH; MPOBOJHUTH IOKa3aTEIbHBIC
pacCy’xKaACHUs TIpU PCUICHHUU 3a/ad, OLUCHHBATL JIOTMYCCKYIO IMPAaBUJIBHOCTDH
pacCyKICHHUI; YMEHHE ONIEPUPOBATh MOHSATHIMH: MHOXKECTBO, ITOJIMHOKECTBO,
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omepauuy  HaX  MHOXKECTBAMH; yMEHHE  HCIOJb30BaTh  TEOPETHUKO-
MHO>KECTBEHHBII anmnapar JJisl ONMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHUN U IPU
pelieHnH 3a7ad, B TOM YHCIE M3 JAPYIHX Y4EeOHBIX MPEIMETOB; YMEHHE
OlepupoBaTh MOHATHSAMH: Tpad, CBA3HBIA TIpad, nOepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh U ONHUCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU;
MCII0JIb30BaTh Tpadbl P PEIICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, LIEJIOE YUCIIO, CTENIEHb C
LIEJIbIM TOKA3aTeJIeM, KOPEHb HaTypaJIbHOW CTENEHHU, CTEIEHDb C PallMOHAIbHBIM
HoKa3aTejeM, CTENeHb C JAEHCTBUTEIbHBIM IIOKa3areseM, Jiorapudm uyucia,
CHHYC, KOCMHYC M TAaHIE€HC IIPOM3BOJBHOIO 4YHMCJIA, OCTaTOK II0 MOZIYJIIO,
palMOHAJIbHOE YHUCIIO, HPPALMOHAIBHOE YHMCIO, MHOXECTBA HATypaJIbHBIX,
LEJIbIX, PALMOHAIBHBIX, JCHCTBUTEIBHBIX YHUCENI; YMEHHME HCIIOIb30BaTh
IPU3HAKU JIETMMOCTH, HaUMEHbIIUI OOLIMI fenuTens U HauMeHbllee oolliee
KpaTHoOe, aroputM EBKIIMIA Npu pelieHnu 3a1ad; 3HaKOMCTBO C Pa3jIMYHbIMU
MO3ULMOHHBIMM CHCTEMaMHU CYMCIICHUS; YMEHHUE BBIIIOIHITh BBIYMCIICHUE
3HaYCHUH W TPeoOpa3oBaHMs BBIPAKEHHH CO CTEMEHSAMU U JIOTapu(Mamu,
npeoOpa3oBaHusl JPOOHO-PALMOHAIBHBIX BBIPAKEHUN; YMEHHE OIEepHUpPOBATh
HOHATUSIMH: IIOCJIEI0BATEIbHOCTb, apudpmeTnyecKas nporpeccus,
reoMeTpuuecKasl Iporpeccusi, OECKOHEYHO YObIBalollas TIeoMeTpuyecKast
IIPOTPECCHS; YMEHHUE 3a/1aBaTh IIOCIEI0BATEIBHOCTH, B TOM YHUCJE C IIOMOIIBIO
PEKYpPpPEHTHBIX (OpMYJI; YMEHHE OIEepUpOBaTh IMOHATUAMHU: KOMILJIEKCHOE
YHCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOYJIb U apTyMEHT KOMIUIEKCHOTO
quca, dopma  3amMcM  KOMIUIEKCHBIX  4YHCel (reomeTpuyeckas,
TPUTOHOMETPUYECKAs u anreOpanyeckas); yMETh MIPOU3BOJUTH
apupMeTHUecKue JeHCTBUA ¢ KOMIUJIEKCHBIMHM YHCIaMM; MPUBOIAUTH HPUMEPHI
MCIIOJIb30BaHUsl KOMIIJIEKCHBIX YHMCEN; OTIEPUPOBATh MOHITUSIMU: MaTpuLa 2X2 1
3%3, onpenenanTenb MaTPULIbL, FEOMETPUUECKUN CMBICI OIIPENETUTENS

YMeHue  OonmepupoBarh  IMOHATUAMH:  PALMOHAIBHBIC, HUPPALUOHAIIBHEIE,
NOKa3aTelbHbIE,  CTENEHHble, Jorapupmuueckue, TPUTOHOMETPUUYECKUE
YpaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHME OIEPUPOBATH IOHATHUIMMU:
TOXKJIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHHEe, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPaBHEHUHN M HEPABEHCTB, PABHOCUIIBHOCTb YPAaBHEHUH, HEPABEHCTB U
CHUCTEM; yYMEHME pEIlaTb YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO
pa3sIMYyHBIX NPUEMOB; pEIIATh YPAaBHEHUs, HEPABECHCTBA M CHUCTEMBI C
apamMeTpoM; IPUMEHATh YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI UISl PELICHUS
MaTeMaTHUYeCKUX 3a/ad M 3a/Jad M3 Pa3IUYHBIX O0JacTe HayKu W peabHOMH
JKU3HU

YMeHue  omnepupoBaTh  MOHATHAMM:  (QYHKIMS, YETHOCTh  (YHKLUH,
NEePUOANYHOCTh  (DYHKIMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (QYHKUMHU, HauOoJbIlee W HaWMEHbIIee 3HAYCHUs
GYHKIIMM Ha MPOMEXYTKE, HempepblBHas (QYHKIMS, acUMOTOTHI Trpaduka
¢byHKuMu, TepBas M BTOpas MPOU3BOAHAs (YHKLUUH, T€OMETPHUUECKUH U
¢buznyecKkuil CMBICT MPOU3BOJHON, NEpBOOOpa3Hasi, ONpeAeNEHHbI HHTErpa;
YMEHUE HaXOAMTh AacCUMOTOTHl Tpaduka GYHKIHMH; YMEHHE BBIYHCIATDH
MIPOM3BOJHBIE CYMMBbI, IMPOU3BEACHUS, YAaCTHOTO M KOMIIO3UIMH (PYHKIH,
HaXOJUTh YpaBHEHUE KacaTelbHOH K rpaduKy (QYHKIUH; yMEHHE HaXOIHUTh
IPOM3BOJIHBIE IEMEHTAPHBIX (DYHKIMI; YMEHHE HCIOJIb30BATh IMPOU3BOJHYIO
JUIs MccaeloBaHus (YHKIMN, HAXOAUTh HAUOOJBIINE U HAMMEHBIINE 3HAUCHHS
(GyHKLUUH; CTPOUTh TIpaUKd MHOTOYIEHOB C MCIIOJb30BAaHUEM almapara
MaTEMaTUYECKOI0 AaHajdu3a; HIPUMEHATHh MPOU3BOAHYIO JJIs HaXOXKICHUS
HAWIyYIlero peueHus B MPUKIAIHbIX, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKUX
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u (QU3NYECKUX 3a/7ayaxX; HAXOIUTh IUIOMATH W OOBEMBI (UTYp C TOMOIIBIO
WHTETpaia; MPHUBOAWTH TPUMEPhl MATEMaTHYECKOTO MOJEIHPOBAHUSI C
noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMHU: rpaduk ¢GyHKUWMM, oOparHas QyHKIuS,
KoMno3uuus  QyHKIMM, JuHeWHas (QyHKOUs, KBajgpaTHuHas  (QyHKIuS,
paunoHanbHas QYHKIHMSA, CTENCHHAs (PYHKIUS, TPUTOHOMETpUYeCcKue (PyHKINH,
oOpaTHble TPUrOHOMETpHUYeCKUe (QYHKIMHU, TOKa3aTeabHas U Jlorapudmuyeckas
GyHKUIMU; YMEHHME CTPOUTh TpauKu U3y4eHHBIX (YHKIHNA, BBIIOIHSITH
npeoOpa3zoBanusi rpaduKkoB (QYHKIIUNA, UCIOJIB30BaTh TpaduKu IS U3ydEHUS
IpPOIECCOB W 3aBUCHUMOCTEW, TNPHU pEIIeHUH 3a]ad M3 JPYIHX Y4eOHBIX
IPEIMETOB U 3a7iay U3 peajbHOM KM3HM; BbIpaXaTb (popMylIamMH 3aBUCUMOCTH
MEXIy BEJIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA M Tpaduku (QYHKIUH s
pelleHHsl ypaBHEHMH, HEpaBEeHCTB M 3aJad C IapamMeTpaMmM; H300pakaTb Ha
KOOPJMHATHOM INUIOCKOCTHM MHOKECTBA PELICHHUNM yYpaBHEHMI, HEPABEHCTB U HX
CHCTEM

YMeHue pemiate TEKCTOBBIE 3a/1a4M Pa3HbIX THUIIOB (B TOM YHCJIE Ha MPOLEHTHI,
JIOJIM W 4YacTH, Ha JABW)KEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYr, HAJIOTH,
3ajjayd M3 OO0JacTH YIpPaBICHHUS JHMYHBIMU M CEMEHHBIMH (UHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBUIO
3aJlauy, MCCIEI0BaTh IOJYyYEHHOE pEIIeHUE M OLEHHUBATh IMPaBIONOA0OHOCTb
pe3ysbTaToOB; YMEHHE MOJEIUPOBAaTh pEalbHbIE CUTyallUH Ha  S3bIKE
MaTeMaTHKH; COCTABIISATh BBIPAKEHUs, YPaBHEHHs, HEPABEHCTBA M UX CHCTEMbI
[0 YCIIOBHIO 33Jaud, WUCCIIEN0BaTh MOCTPOEHHBIE MOJENIN C HCIOJIb30BAaHUEM
anmapara ajireOpbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh IOHATHUAMH: CpeAHee apudMeTHueckoe, MeauaHa,
HauOosblllee M HAaUMEHbLIEe 3HAYEHMs], pa3Max, AMCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOrO Habopa; YyMEHHe U3BJeKaTb, MHTEPIPETUPOBATD
uHpOpMalMIO, NPEJCTaBICHHYI0 B TaOiMIax, Ha JuarpaMMax, rpadukax,
OTPKAIOIIYI0 CBOMCTBA pPEAIbHBIX IIPOLECCOB U SBICHUMN; IIPEACTABIATH
UH(OPMALIMIO C NMOMOIIBIO TAOJIUIl U JUAarpaMM; HCCIEI0BaTh CTaTUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpaUUECKUX METOIOB M 3JIEKTPOHHBIX
CpeACTB; TpadUyecKd HCCIe0BaTh COBMECTHbIE HAOMIONEHUS C IOMOILBIO
JIMarpaMM pacCerBaHMs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh NOHATHUSAMM: CIyYalHBIM ONBIT U CllydallHOE COOBITHE,
BEPOSITHOCTh CIYYaHOTO COOBITUS; YMEHHE BBIYUCIATH BEPOATHOCTh C
UCIIOJIb30BaHNEM TpaUUYecKUX METOJOB; NMPUMEHITh (POPMYJbl CIOXKEHUS WU
YMHOXXEHHUSI  BEpOSTHOCTEH, (OpMydy TMOJHOW BEpPOATHOCTH, (GopMyry
bepnymin, koMmOuHaTOpHbIe (aKThl W (HOPMYIBI; OIEHHBATh BEPOSTHOCTU
peasbHBIX COOBITUH; YMEHHE ONEepHpOBAaTh MOHATHAMM: CIydaiiHas BEJMYMHA,
pacripeieieHue BEpOSATHOCTEW, MaTeMaTHYecKoe OXKUIaHHWe, ITUCHepcus u
CTaHJApTHOE OTKJIOHEHUE CIy4yallHON BeNWYMHBI, (PYHKIMH pacripeneieHus U
IUIOTHOCTH PAaBHOMEPHOIO, MOKa3aTeIbHOTO M HOPMAaJIbHOIO paclpeiesieHui;
YMEHHME HCIIONb30BaTh CBOMCTBA M3YUYEHHBIX pacClpeAcNCHUN Il pELICHUs
3a]1a4; 3HaKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIIUX YKCEN, METOAbI BHIOOPOUHBIX
UCCIICIOBAaHUM; YMEHHME TNPHUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yycel B TNPUPOAHBIX U OOILECTBEHHBIX SIBICHUSX; YMEHHE OIEpUPOBATh
HNOHSTUSMU: COUYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUN, YUCIIO IIEPECTAHOBOK;
6unoM HploTOHA; yMEHHE TPUMEHSATh KOMOMHATOPHBIE (PAKThl U PACCYKICHHS
JUIS pEeICHHs 3a/1a4; OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA; COCTABIAThH
BEPOSITHOCTHYIO MOZI€TIb U HHTEPIPETUPOBATH NOJIYYECHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSIMHU: TOYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO,
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OTPE30K, JIyd, BEJIMYUHA yIJa, INIOCKAM Yroj, IBYI'PAaHHBIA yroJ, TPEXTPaHHBIN
yroJ, CKpEUIMBAIOUIMECS MpsMble, MapaUIeIbHOCTh U NEPIEHIUKYIIPHOCTD
IPSAMBIX M INIOCKOCTEH, YroJl MEXAYy MPsAMBIMH, YIrOJl MEXAYy IpsSMOH U
IUIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU IO IUIOCKOCTH,
pPacCTOSIHUE MEXKIAY INPSIMBIMHM, PACCTOSHHE MEXAY IUIOCKOCTAMH; YMEHHUE
UCNONb30BaTh IPU PELICHMHM 3aJad M3Yy4YeHHble (aKTbl M  TEeopeMbl
IUIAHUMETPUH;, YMEHHE OIICHHWBATh pPa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpa;
CTPOUTh MAaTEMAaTUYECKHUE MOJENH C IOMOILIBI0 I'€OMETPHYECKHUX IIOHATUH U
BEJIMYUH, PEIIATh CBA3AHHBIC C HUMU IPAKTUYECKUE 3a1a41

YMeHue onepupoBaTh MOHATHAMHU: IUIOHIAAs (UTYphl, 00BEM (UTyYpHI,
MHOTI'OI'PaHHMK, IPaBUIbHBI MHOTIOIpaHHMK, CEYEHHE MHOIOTpPaHHHUKA, KYO,
napajjieNienunes, Npu3Ma, NupaMmuja, (Gurypa M IMOBEpXHOCTH BpAallICHUS,
LWIMHAP, KOHYC, Imap, cdepa, miomanb cdepsl, IIIOMALb [TOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYyCa, IWUIMHAPA, O0BEM KyOa, NpPSIMOYToJbHOIO
napajuleJenuIeia, NUupaMuIbl, PU3MbI, LWINHAPA, KOHyca, Liapa, pa3BEPTKa
NOBEPXHOCTH, CEYEHMsS] KOHyca W LWIMHJpPA, T[apajyIebHbIE OCU WJIU
OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCThb, Kacarouascs cdepbl, LHUWINHAPA,
KOHyCa,  yMEHHE CTPOWTb  CEYCHHWE  MHOTOTpaHHHKAa,  H300paxarb
MHOI'OI'PaHHHKH, (PUT'YphI U IOBEPXHOCTH BPAILIEHUS, UX CEYCHHUs, B TOM YHUCIIE C
IOMOUIbIO  DJEKTPOHHBIX  CPEACTB;  YMEHHE  IPUMEHSITh  CBOMCTBA
reOMETPUYECKUX (QUryp, CaMOCTOSTENbHO (OPMYIUPOBATh OIpPEACIICHUS
U3ydyaeMmbIX (UTyp, BBIBHTaTh THUIOTE3bl O CBOMCTBaX M IPU3HAKaX
reoMeTpuueckux (¢Guryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HUX; YyMEHHE
NPOBOJUTH KIAacCU(UKAUIO (GHUTYp MO PA3IUYHBIM MPHU3HAKAM, BBIIOIHSITH
HE00XO0/IMMbIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSMU: JIBUJKEHUE B MPOCTPAHCTBE, NapajuIeIbHBINA
NEePEeHOC, CHUMMETpPUSl Ha IUIOCKOCTM M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA0OUs, MOoJ00HBIE (PUTYPBI; YMEHHE paclioO3HABaTh PaBHbBIE U
nofo0Hble (Uryppl, B TOM 4YHCII€ B MPUPOAE, HCKYCCTBE, AapXUTEKTYpE;
MCIIOJIb30BaTh T€OMETPUYECKHE OTHOUICHMsI NPH PEIIEHUM 3a/]ad; HAXOIUTh
FeOMETPUUYECKHUE BEJIIMYUHBI (JUIMHA, YroJj, IUIONIaJb, O00bEM) NpHU pelIeHUun
3aJa4 M3 JPYrHX Y4eOHBIX MpPEeIMETOB M M3 PEAITbHOM JKU3HU; YMEHUe
BBIUMCIISATh T€OMETPUYECKHUE BEIUYMHBI (JJMHA, Yroj, IUIOMaab, OOBEM,
IUIOIAAb MOBEPXHOCTH), UCIONb3YS HM3y4YeHHbIE (OPMYJIBI M METONbl, B TOM
YHCcyIe: IJIOLAIb MOBEPXHOCTH MUPAMUbI, TPU3MBbI, KOHYCa, HMIMHIPA, MIOA1b
cdepsl; 00bEM Ky0Oa, MPSAMOYTOJIBHOTO MapajuleNenunesaa, MUPaMUIbl, TPU3MBI,
WIMHApA, KOHYCa, I1apa; YMEHHWE HaXOAWTh OTHOLIEHHE OOBEMOB IMOIOOHBIX

¢buryp

12

VYmenune OINICpHUPOBATE IMOHATHAMH: IIPAMOYroJiIbHasd CHCTEMAa KOOpAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPJAMWHATBHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha YHCIIO, PA3JIOKEHUE BEKTOpa MO 0a3ucCy, CKaIspHOE
NPOM3BECHUE, BEKTOPHOE MPOU3BEIACHUE, YroJ MEXIY BEKTOpPAMH; YMCHHE
HUCIIOJIB30BAaTh BeKTOpHBIfI u KOOp)IHHaTHBIﬁ METO/ JJIA pemicHuAd
TCOMETPUYUCCKUX 3aJ1a4 U 3a/1a4 JPYTUX YUeOHBIX MPEIMETOB

13

YMeHue BBIOMpPATh MOAXOJAMIMHA METOA IS pEIIeHUs 33Ja4yH; MOHMMaHHUe
3HAYMMOCTH MaTEMATUKU B U3yYCHHUH NMPUPOIHBIX U OOLIECTBEHHBIX NMPOLIECCOB
U SBJICHUM; YyMEHUE paclO3HaBaTb IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B
HUCKYCCTBE, YMEHHE IIPUBOJUTh IPUMEPHl MATEMATHYECKUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEl
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECSATUYHBIE  JPOOH, IPOLECHTHI,
OCCKOHEYHBIC MTEPUOUUECKHE TpoOH
13 Apudmernueckuit KOpeH HaTypajdpHON cTeneHu. JleWcTBus ¢ apupMETHYECCKUMH
KOPHSIMHU HAaTypaJbHOW CTENEHU
14 Crenenp ¢ 1enpIM nokasaresieM. CTeneHb ¢ palMOHAJIbHBIM Nokas3areneM. CBoiicTBa
CTENEHU
15 CuHyC, KOCHMHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaJIbHbIE JOrapu(MbI
JlelicTBUTENbHBIE YHCIa. ApHU(PMETHYECKHUE ONepalty ¢ JeHCTBUTEIbHBIMU YHCIAMH.
1.7 [TpuGnmxEHHBIC BHIYMCICHUS, IPAaBUIA OKPYIJICHHS, IPUKUIKA U OICHKA pe3yJbTara
BBIYHMCIICHU
1.8 [IpeobOpaszoBaHue BeIpaKeHU
1.9 KomriekcHbie yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIOTapUPMUUECKHE YPAaBHEHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
211 Martpuna cCucTeMbl IMHEWHBIX YpaBHEHNUH. OnpeaennTens MaTpULbI
3 OyHKIMY U Tpa@uKH
31 Oyukuus, crnocoObl 3amaHus ¢(ynkuuu. [paduk ¢yHknuu. B3anmHOo o00paTHBIE
¢ynkuuu. YétHele u Heu€THBIe GyHKUMU. [lepuoauueckue GpyHKIUH
OOnacte ompenesneHUss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmun ¢yskuum.
39 [IpoMexyTku  3HaKOMOCTOSHCTBA.  [IpOoMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MaxkcumyMmbl 1 MUHUMYMBI pyHKIMH. HanOomnpiiee 1 HanMeHblee 3HaYeHne (QyHKIUN
Ha TIPOMEXYTKE
33 CrenenHas GyHKIUS C HaTypaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, IX CBOWCTBA U TPaPUKH
36 Touku paspeiBa. AcumMnToThl rpadukoB GyHkiuil. CBoCTBA QYHKITNN, HEMPEPHIBHBIX
Ha OTpE3Ke
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3.7

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3ajaHus ITOCIICI0BATEILHOCTEH

3.8 Apudmernueckas U reoMmeTpudeckas nmporpeccuu. @opmysa CI0KHBIX TPOIICHTOB

4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN

[IpumeHeHre TMPOM3BOAHOM K UCCIEIOBAaHMIO (PYHKIMH Ha MOHOTOHHOCTb U
4.2 IKCTpeMyMbl. HaxoskieHne HamOOJbIIEro M HAaWMMEHBIIETrO 3HAa4YeHUs (QYHKIUHA Ha
OTpE3Ke

4.3 [TepBooOpasnas. MaTerpan

5 MHosxecTBa 1 JIOTUKA
5.1 MHoOkecTBO, onepanuu Haj MHOXecTBaMu. [{uarpammsl Ditnepa — Benna
5.2 Jloruka

6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka

7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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