


MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas (OpMyJIUpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSAMHU areOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsi Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOyueHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYeHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIACIICHBI CIECAYIOIINE COAEPKATEIbHO-METOINYECKUE TMHUM: «YHucia
U BbIUUCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUsI U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BBIpaXXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesysibraTte oOydarolluecss OBJIAJAEBAIOT PA3IUYHBIMM  METOJaMH  pPELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TIOMOIIbIO NPOU3BOJHOM, IIPU PELIEHUM MPHUKIAJHbBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaTeMaTHYECKUX, TaK M IMPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJAIOLIMXCSl pE3ysbTaTaX, MOJYYEHHBIX B XOJ€ Ppa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIM SI3BIK, OOBEIUHSIOUINN BCE pPa3/eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIOJb30BATh €r0 JUIS BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM [pPU3HAKOM MAaTEMaTUKH KaK HayKd CJIeAyeT NpU3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOIO MOJEIMPOBAHMS, KOTOPBIE IPU3BAaHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHNs BIUIETEHBI B KAXK/IBII U3 Pa3eiaoB NPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHaIl
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro Kkypca «AnreOpa M Havaja MaTEMaTHYECKOTO
ananuza» otBoautcs B 10 knacce — 138 yaca (4 gaca B Henento), B 11 kimacce — 138
4acoB (4 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUSA
10 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

Paunonansupie uynciaa. OOBIKHOBEHHBbIE W JCCATUYHBIC JPOOH, MPOIEHTHI,
OeckoHEeUHbIE Tepuoaudeckue napodu. IlpumeHeHue ApoOE W MPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JlelicTBuTENbHBIE 4HWCIa. PaluoHanpHBIE W UPPAUUOHAIBHBIE  YHCIIA.
Apudmernueckre — omepaluud ¢ JCHCTBUTENBHBIMM  uyucilaMd.  Mojayib
JNEUCTBUTEIBLHOTO YMCia M ero cBoicTBa. [IpuOmmkE€HHbIE BBIUMCICHUS, MpaBUia
OKPYTIJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTAaTa BHIYNCICHUM.

Crenenp ¢ ueneiM mnokaszarenemM. buHoMm Herorona. Hcnonbs3oBanue
MOAXOASIIeH (POPMBI 3aITUCH TEUCTBUTEIBHBIX YUCEN JJI PEIICHUsS MPAKTHUYECKUX
3a71a4 U IIPEJACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ panuMoOHAJbHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapudm umcna. CoiicTBa sorapudma. JlecaTuuHble W HaTypaJlbHbIC
norapu@Msl.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnmecTBa U TOXKACCTBEHHBIE TMPEOOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWIIbBHBIE YpPaBHEHHMSI W YypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pelIeHNEe HEPAaBEHCTBA.

OcCHOBHBIE METOJBI PEIICHUs IEIbIX U APOOHO-pAlMOHATBHBIX YPaBHEHUM WU
HEpPaBEHCTB. MHOIrOYJIECHBI OT OJIHOM TMEpeMEHHOW. JleieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ nenbiMu KodhGUuimeHTamu.
Teopema Buera.

[TpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppanmnonaneubie ypaBHeHUS. OCHOBHBIE METOJbl PEIICHUS UPPALUOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUA. OCHOBHBIE METOJIbI PEHIEHUS TMOKA3aTEeNIbHBIX
YPaBHEHUM.

[IpeobpazoBaHue BhIpAXKEHUH, COIEPIKALTUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelieHus
norapu(MUIECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUYECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIpAXKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemienne cucteM JIMHEMHBIX YypaBHEHHMH. MaTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeAenuTesb MaTPUIbl 2X2, ero reOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCJIEHUE €r0 3HAYECHUs, NMPUMEHEHUE ONPEACIIUTENS Il PEUICHUS CHUCTEMBI
JVHEWHBIX YypaBHEHUW. PelleHne NpUKIagHBIX 3a4a4 C [OMOIIBKD CHUCTEMBI
JMHEWHBIX ypaBHeHHU. McciienoBanue NoCTpOEHHOW MOJEIM C MOMOIIBI0 MaTpULl U
ONPEAECTIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEH PEAIbHOM CUTyalduH C TOMOIIBIO
YPaBHEHH W HEpaBeHCTB. lI[puMeHEHHE ypaBHEHU U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 pa3InYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DYyHKIUHN U TPAPUKHU

@yHKUsA, crnocoObl 3amanus (yHKUMH. B3aumMHO oOpaTHble (YHKUHUU.
Komnosumuss  dynkuuid. [padux  dynkuum. DOnemeHTapHble mpeoOpa3zoBaHUs
rpa@uKoB QyHKIIMA.

OO6nactpb ompesneneHuss U MHOXKECTBO 3HadeHUi (yukiuu. Hymu dyHKuuu.
[TpoMexyTku 3HAKONMOCTOSTHCTBA. UETHBIE M HeuéTHble QyHKUMH. [lepuogmyeckue
¢ynkunn. IIpoMexyTku MOHOTOHHOCTHM (YHKIMH. MaKCUMyMbl U MUHUMYMBI
¢ysnkun. Hanbomnpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA TPOMEXYTKE.

JluneliHasg, KBaJpaTH4Has U JpOOHO-IMHEWHas QYHKUMHU. DJIEMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QpyHKUMS C HaTypaldbHBIM M LETbIM MoKa3atenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak (PyHKIIMU 0OpaTHOM CTETIEHH C
HaTypaJbHbIM I0Ka3aTeJIeM.

[TokazatenpHass u Jnorapudmuueckass (GyHKIUHA, UX CBOWCTBA M TrpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelIEHUs] ypaBHEHUM.

TpuroHomerpuyeckas OKPYXHOCTb, OINPEAEICHUE TPUTOHOMETPUUYECKHUX
(GyHKIUI YHCIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX Ipolieccax u siBieHusx. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hauvana mareMaTH4ecKoOro aHajausa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs  ITOCHIEIOBaTeIbHOCTEH. MeTon
MaTeMaTHYeCKOM MHAYKIUU. MOHOTOHHBIE U OIPAaHUYEHHBIE MOCJIEI0BATEIBLHOCTH.
Hctopusi BO3HUKHOBEHHUS MaTEeMAaTHUYECKOTO aHalM3a KaK aHalu3a OECKOHEYHO
MaJbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaroias
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeoMETpUYEeCKOM
nporpeccuy. JIMHEMHBIM M DKCHOHEHIMAIBHBINA pocT. Yucno e. Popmyiia CIOKHBIX
MpOLEHTOB. Mcrnonb30BaHWE MPOrpeccud A PElIeHUs peabHbIX  3a7ad
IPUKJIATHOTO XapakTepa.



HenpepeiBable ¢yHkunu u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB Qynkumid. CBoiicTBa (yHKUMH HEMpPEephIBHBIX Ha oOTpe3ke. Merton
UHTEPBAJIOB JUIA pELICHHsS HepaBeHCTB. [IprMeHEHHME CBOMCTB HENPEPBIBHBIX
GyHKIUHI 1715 peieHus 3a1a4.

[lepBas u BTOpast mpousBojaHble (PpyHKIMU. OmpeneneHrne, reoOMeTpUIECKUuil U
bu3nuecKknii CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeabHON K rpaduKy QyHKINH.

[IpousBoaubie dneMeHTapHbIX GyHKIHUN. [Ipon3BogHas cymMMBbl, TpOU3BEACHMUS,
YACTHOTO M KOMITO3ULIUU (QYHKIHI.

MHoKecTBa M JIOTHKA

MHOXeCTBO, omepauuy HaJ MHOXKECTBAMM M HX CBOWCTBA. JlmarpaMmsl
Oinepa—BenHa. [I[pumeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara sl ONMCaHus
pEeaJIbHBIX MPOLIECCOB U SIBJICHUH, NpU PELIEHUU 3a7ad M3 JAPYTrux Y4YEOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KUIACC

Yucaa v BBIYUCICHUSA

Harypansubie n nensle uyucna. [IpuMeHeHME NPU3HAKOB IEIMMOCTH ILIENBIX
yucen, HauOonbmui o6mwuit genutens (manee — HOJl) u Haumenblee oOriee
kpatHoe (manee — HOK), octatkoB mo monyimio, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcusle uncna. Anredpandeckas 1 TPUTOHOMETpUYecKasi (hOpMbI 3alncu
KOMILJIEKCHOTO 4ucia. ApupMeTHYecKue omnepanuud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM riockocTH. Dopmyna
Myagpa. KopHu N-o# cTeneHn u3 KOMIUIEKCHOTO 4yucia. [IpuMeHeHrne KOMITJIEKCHBIX
quCeN JIs peleHns GU3NIECKUX U TeOMETPUUECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX  YPABHEHUU Cc IIOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PelieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPU(PMHUUIECKUX HEPABCHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPALTMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM U COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAIMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[IpumeHneHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUUYECKUX
3aj1a4 M 3a7a4 U3 Pa3IMYHbIX 00JacTel HayKu U pealbHOM KU3HU, MHTEPIpETalus
MOJTyYEHHBIX PE3yIbTAaTOB.

DOyHKUUM U Tpaduku

I'padpuk xommosunuu ¢yskuuid. ['eomeTpuyeckue oOpa3pl ypaBHEHHH H
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOWCTBA U TPaPUKH.

['paduyeckue MeTOAbl pEIICHUS YypaBHEHUN M HEpPaBEHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a]1a4 ¢ apaMeTpamH.

Hcnonp3oBanne rpadukoB (YHKIMH I8 HCCIEAOBaHUS TIPOLECCOB U
3aBHCHMOCTEH, KOTOpHIE BO3HUKAIOT TPHU PEIICHUH 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAJIbHOM JKU3HHU.

Havana mareMaTH4ecKOro aHajau3a

[IpumeHeHne TPOU3BOAHOM K MCCIEAOBaHUIO (YHKIMHA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxaeHne HauOoIbIIero 1 HAaMMEHBIIETO 3HAYEHUH HENpepbIBHON
(yHKLIHMH Ha OTpPE3KE.

[IpuMeHeHrne NPOU3BOJHON JUIsl HAXOXKIEHUS HAWIy4YIIero peuieHus B
NPUKIAAHBIX 3a7ayax, JJs OINpENEJIeHHs] CKOPOCTM M YCKOPEHHs IMpoliecca,
3aJ1aHHOTO (HOPMYJIIOH M TpaPuKOM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3Hbix. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

NHurterpan. I'eomeTpuueckuii CMbICI MHTETpaja. BeluucieHne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonua.

[Ipumenenne wuHTerpajga A HAXOXKICHHs IUIOMIAJed IUIOCKUX ¢(uryp u
00BEMOB T€OMETPUIECKUX TEJL.

[Ipumepsl pemennit  auddepeHIUanbHBIX ypaBHeHH. Maremartnueckoe
MOJEJIMPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaIbHbIX YpaBHEHUH.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUYEBHOI'O KYPCA
«™AJITEBPA° "W  HAYAJIA MATEMATHUHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHUH, TPOLETYp
rpakIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCKHI U APYroe), YMEHHE B3aHMOJICHCTBOBATH
C COIMMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITUSIMH U Ha3HAUYCHUECM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW HJCHTUYHOCTH, YBAKECHHS K
MPOIJIOMY M HACTOSIIIEMY POCCHUUCKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOMW IIKOJIbI,
HCIIOJBb30BAaHUE ATUX JIOCTIKEHHH B JPYrMX HayKax, TEXHOJOTUsIX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, ATUYECKOTO TMOBEJCHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHHUI HAayKH U JIeSITEIbHOCThIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/1ay, PEIICHHUH, pacCy ACHU, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM aCTIeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSITH MAaTEMAaTUYECKUE 3HAHUSI B MHTEpECcax
3I0pOBOTO M 0O€30IMacHOro o0Opas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OTIbIXA,
peryisipHas (Qusudeckas AaKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHSIX CTIOPTUBHO-030POBUTEIHHON JACSTEIHHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HaAHUE ICHHOCTH TPYI0JIIO0US, UHTEPEC K Pa3INUHbIM
chepam mnpodecCHOHAIBHON JIEATEIPHOCTH, CBSI3aHHBIM C MaTEMaTHUKOW U e
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peann30BhIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUHM BCEH KU3HH,



FOTOBHOCTh K AKTUBHOMY YYaCTHI0 B  PEIICHUM MPAKTUYECKUX  3a1ay
MaTeMaTUYECKOU HApPaBIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KYJbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COIIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON W COLMAIBHOU
Cpelbl, 0OCO3HAHHE TII00ATBHOTO XapaKTepa YKOJIOTHIECKUX MpoOIeM, OpUEHTAIHS Ha
MIPUMEHEHNE MaTEeMaTHYECKUX 3HAHHUM TSl PEIICHUS 3a1a9 B 00IaCTH OKPY KaIOIIeH
cpenbl, IJIAHUPOBAHHME TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIAEACTBUM IS
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eIIOBEUYECKON JeATEeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIMBWIM3AIMHU, OBJIAJCHHUE SI3bIKOM MAaTeMaTUKH M MaTE€MaTHYECKOU
KYJbTYpPOU KaKk CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBM:

BBISIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPHU3HAKM MAaTE€MATHYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
MOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA MPU3HAK KJACCU(DUKAIMU, OCHOBAHMS JJIs
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATB, dopMynupoBatb U IpeoOpPa3OBHIBATH CYKIECHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIE, €IUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(dakTax, NaHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSIX, Mpejaratb KpUTEpUH s
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieNaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMble W OT TPOTUBHOIO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;

BBIOWpATh Ccrmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATh  HECKOJIBKO
BapHAaHTOB PEIICHUS, BHIOMPATh HanOoJee MOAXOIAIINA C YYETOM CAMOCTOSTEIHHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:



MCIIOJIb30BaTh BOIPOCHI KAaK HCCJIENOBATENIbCKUM WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOIPOCHI, dukcupyromme IIPOTUBOPEYHE, npobiemy,
yCTaHaBIMBAaTh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
HO3UIINI0, MHEHHUE;

MPOBOANTH CAMOCTOATEIHHO CITITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCcKOTO OO0ObeKTa, SBICHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIBHO (POpMYIMpPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
OPOBEAEHHOIO  HAOJIIOJIEHUS,  HMCCIEAOBAHUSA,  OLCHMBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXHOE pa3BUTHE TIpOIecca, a TakKe BBIIBUTATH
MPEITOJIOKEHNS O €TO PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanueii:

BBIBJIAITh A€(PUINUTHI MHPOpPMAlMU, JAHHBIX, HEOOXOIMMBIX JUJIsl OTBETa Ha
BOMIPOC | JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBaTh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IpeJICTaBICHMUS,

CTPYKTYpUpPOBaTh WHGOPMAIMIO, TPEACTABIATH €€ B PA3NUYHBIX (Popmax,
WJUTIOCTPUPOBATH IpapUuecK;

OILICHHBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHUBepcaibHblIe yueOHbIe 1eHCTBUSA

Oo0wmenne:

BOCTIIpUHUMATh U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHSIMH U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JlaBaTb IMOSICHEHMs [0 XOAy peUIeHHs  3a/JayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pPe3yJIbTarT;

B XOJe OOCYXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
po0JIeMBbl, peraeMoi 3a/1auu, BEICKA3bIBaTh UCH, HAIlCJICHHBIC HA TIOUCK PEIICHHUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMHU JApPYyrUX YYaCTHHKOB JuWajora,
oOHapyXuBaTh pa3IU4YMe W CXOJACTBO TO3MWIMH, B KOPPEKTHOH Qopme
(bopMyIIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

NPEICTABIATh PE3yAbTaThl PEIICHHUS 3a7add, JKCIIEPUMEHTa, HCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSTENIbHO BBHIOMPATh (opMar BBICTYIJICHUS C YYETOM 3ajaad
Mpe3eHTAlNU U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YHHBepcaJbHble yUeOHbIe AelicTBUS

Camoopranusamnus:



COCTaBIIATh IUIAH, QITOPUTM pPELICHUs 33aJauM, BHIOMpATh CHOCOO pEIIeHHs C
y4€TOM MMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIa/ICTh HABBIKAMU MMO3HABATEIBHON pediiekcun Kak OCO3HAHUS COBEPIIAeMbIX
JACUCTBUM W MBICTUTENBHBIX TMPOIECCOB, MX pE3YyJbTaTOB, BIaIETh CHocoOaMu
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U pe3yibTaTa PEIIEHUs MaTeMaTH4YEeCKOU
3a/1a4y;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPU PELICHUM 33Ja4H,
BHOCHUTh KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaiJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEJIU U YCIOBUAM, OOBACHITH MPUUUHBI
JOCTIKEHUST WM HEJOCTIKEHUSI Pe3yJbTaTOB JESATEIBHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSTEJIBHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUIYaJbHOU
paboThI TIPU pPEIICHUH YYeOHBIX 3a]1ay, TPUHUMATh 11€J1b COBMECTHOM JICSITEIbHOCTH,
IJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pabOThl, pacmpeneisiTb BHIBI padoT,
JIOTOBApUBATHCS, OOCYXIaTh MPOLECC U pe3yJbTar paboThl, 0000IIaTh MHEHHS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNINOBBIX (opMax padoThl (0OCykAeHUs, OOMEH MHEHHI,
«MO3TOBBIE MITYPMbD» U WUHBIE), BHITIOJHATH CBOIO YaCTh PabOThI U KOOPJAMHUPOBATH
CBOU JICUCTBUSA C APYTUMH YJICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJIA B
o0muii  MPOAYKT MO  KputepusM,  CcHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJCHCTBUA.

MHNPEAMETHBIE PE3YJIBTATDBI

K xonmy o60ydenuss B 10 kJjacce oOyYarONIMIICS TONYYHUT CIEAYIOIINAE
MPEAMETHBIC Pe3yJbTaThl IO OTACIBHBIM TeMaM pabodell MmporpaMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayaina MaTeMaTHYeCKOTO aHAIU3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATH TMOHATHUSAMH: PAIHMOHATBHOE YHCIIO, OECKOHEUHas
nepuoguyeckass  JIpoOb, TMPOICHTHI, HPPANMOHATLHOE  YHCIO0, MHOYKECTBa
paIrMOHABHBIX M ICHCTBUTEILHBIX YUCEN, MOYJIb ACHCTBUTEIHLHOTO YHCIA;

IPUMEHSTH APOOH M TIPOIEHTHI JIJIS PEIICHUS MPUKIIATHBIX 3a/1a4 U3 Pa3TUIHBIX
OTpacJIe 3HAaHUW U PEAIbHOU KU3HU;

MPUMEHSATh MPUOTKEHHBIC BBIUYMCICHUS, TIpaBUjIa OKPYTJICHUS, MPUKUIKY U
OILICHKY pe3yJIbTaTa BEIYHCICHU;



CBOOOZIHO OMEpUPOBaTh TMOHSATHEM: CTEMEeHb C IEJNbIM  IOKa3aTeseM,
MCIOJIb30BaTh MOJIXOSIIYI0 (DOpMY 3alUCH JACUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
IIPAKTUYECKUX 3a7a4 U IIPEACTABIICHUS JaHHBIX;

CBOOOJTHO OMEpUPOBATH MOHATHUEM: apU(PMETUUECKUN KOpPEHb HATypabHOU
CTEIICHH;

CcBOOO/IHO OMIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOZHO OMNEpUpPOBAaTh MOHATHSAMH: Jorapudm dYuciaa, [OECATUYHBIE U
HaTypajbHbIE JTOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHTEHC, KOTAHTEHC
YUCJIOBOI'O apr'yMEHTa,

OIIEPUpPOBATH NOHATHUAMU: APKCUHYC, APKKOCUHYC M ApPKTAaHIE€HC YHCJIOBOI'O
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBATh TOHATUSIMU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHUS U YPABHECHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

MPUMEHATh Pa3jUYHbIE METOJbl pELIEHUS PAlUOHAIBHBIX W APOOHO-
pAallMOHAIBHBIX  YPaBHEHWM, IIPUMEHATb METOJX WHTEPBAJIOB Ul  PELICHUS
HEpPABECHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: MHOTOYJIEH OT OJHOM NEPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KO3(pPUIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHATH JCJICHUE
MHOTOYJIECHA HAa MHOTOWIEH C OCTaTkoM, TeopeMmy be3dy u teopemy Buera s
pelIeHns 3a/1ay;

CcBOOOHO ONEpHUPOBATh MOHATUSMU: CUCTEMA JTMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONPENENIUTENIb MaTpulbl 2 X 2 KW €ro TIEOMETPUYECKHA CMBICI, HCIIOJIb30BATh
CBOWCTBA OIpeaenuTens 2 X 2 i BBIYUCIEHUS €ro 3Ha4eHUs, NPUMEHATH
ONPENCIIUTENIN JUIA PELICHUS CHUCTEMBbl JIMHEHWHBIX YPAaBHEHHUM, MOJEIMPOBATH
peanbHble CUTyallMd C IIOMOINBI0 CUCTEMbl JMHEWHBIX YPAaBHEHUM, HUCCIENOBAaTh
IIOCTPOCHHBIE MOJEIU C MOMOILBK) MAaTPULl U ONPENEIIUTENICH, UHTEPIPETUPOBATD
IIOJIyYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUW C KOpPHSAMU JUIA NIpeoOpa3zoBaHuUs
BBIPAKECHU;

BBITMOJIHATH MPEOOPA30BAHMS YUCIOBBIX BBIPAXEHHUM, COIEpKAIUX CTENEHH C
paLMOHAIBHBIM [10Ka3aTeJIeM;

UCIIOJI30BaTh CBOMCTBA JIorapu(PMoB i mpeoOpa3zoBaHus JorapupMUIecKux
BBIPAKCHUN;

CBOOOZHO OMEpPUpPOBATh MOHITHSIMH: HPpPaLMOHAIbHBIE, TOKa3aTEeNbHbIE U
jgorapuMHUUECKUe ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
IIEPEXO0J0B UIIA OCYLLIECTBIISASI IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYIBI Uil MPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZIHO  ONEpUpOBaTh IOHATUEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
OPUMEHATh  HEoOXoAuMble  (OpMyidbl Al  pEHIEHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHUI;

MOJICTTUPOBATh pealibHble CHUTyalldd Ha fA3BbIKE airedpbl, COCTaBJIAThH
BBIpKEHUS, YpaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3a/Jayd, MCCIEA0BATh
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHNEM almapara ajreOphl.

DOyHKUUM U Tpaduku:

CBOOOJHO OMNEpPUPOBATh MOHATUAMU: (DYHKIHMSA, CHOCOOBI 3afaHusl (PYHKIIHMH,
B3aUMHO 0OpaTHble (DYHKIMH, KOMIO3ULMS (PYHKIMMI, TpaduK PyHKIIUHU, BHITOIHSTh
3JIEMEHTapHbIe peoOpa3zoBaHus rpapuKOB (PYHKIIHIL;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: OOJACTh OMNPENCIECHUS U MHOMXECTBO
3HaYeHUN QYHKIMU, HYJIH (YHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOMIHO OMEpUPOBaTh TMOHATUAMM: UYETHBIE W HEYETHBIE (YHKIUH,
nepuoandeckre (HyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUH, MAKCUMYMBI U
MUHUMYMbl (YHKIUH, HauOOJblllee W HauMEHbIIEe 3HAYeHUE (YHKIMM Ha
IPOMEXKYTKE;

CcBOOOMHO OMEPUPOBATHh MOHITHSIMH: CTENeHHass (DYHKIHUS C HATypaJbHBIM U
[EeNbIM TOKa3aTeleM, TpauK CTENeHHON (YHKIMHM C HATypadbHBIM U IIEIBIM
nokasaresneM, Trpaduk KOpHA N-OM CcTeneHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTYypaJIbHBIM I1OKa3aTeleM;

ONEepUpPOBaTh MOHATUSMM: JIMHEWHas, KBaJpaTHUYHas U JpOOHO-TUHEHHas
(GyHKIIUH, BBITIOIHATE dJIEMEHTAPHOE MCCIEA0BaHNE U IIOCTPOCHUE UX TPaPUKOB;

cBOOOMHO OMNEpUpOBaTh TMOHATUSAMHU: TIOKa3aTeNbHass W Jorapudmmuueckas
GyHKIMM, WX CBOWCTBA U TpaduKH, HUCIOJIb30BaTh UX TpaQUKA I PelIeHUs
YPaBHEHHI;

CBOOOZIHO OMNEpUPOBATH TMOHATUSIMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
oTpeieNieHue TPUTOHOMETPUYECKHUX (YHKIUI YUCIOBOTO apTyMEHTa;

UCIIONb30BaTh rpaduku  (yHKIUMHA JJISE  WCCIENOBAaHMS  MPOIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad U3 JPYruX y4eOHBIX IMPEeIMETOB U pPeajbHOU
’KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEK/y BETUUMHAMU;

Havana maremaTH4eckoro anajausa:

CBOOOMHO OMEpHpOBaTh MOHATHUSAMHU: apudMeTHdyecKass W TeoMeTpHUYecKas
nporpeccusi, 0ECKOHEUHO yOBIBarolasi reoMeTpudeckasl Mporpeccus, TUHEHHBIA U
AKCIIOHEHIIMATIBHBIA POCT, (POpMyJa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJb30BaTh IPOTPECCUM JUISl PEUIEHMs] pealbHbIX 3a4ad IPUKIIATHOTO
XapakTepa;



CBOOOJHO OMEpPUPOBATH MOHATHUSMHU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/JaHus
MIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE W OrPAHMYEHHBIE IIOCJIEI0BATEIbHOCTH,
MOHUMAaTh OCHOBBI 3aPOKJCHUSI MATEMaTUUECKOT0 aHaIN3a Kak aHain3a 0€CKOHEYHO
MaJblX;

CBOOOJHO OMEPUPOBATHh MOHITUSAMH: HENPEPBHIBHbIE (PYHKIIMU, TOUKU pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpadrka QyHKINH;

CBOOOZHO OIEpUpPOBaTh MOHATHEM: (YHKIMS, HENpephIBHAs Ha OTPE3Ke,
NPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJIS PEIICHUS 3a/1aY;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TIEpBasi U BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacareibHas K rpaduKy QyHKINM;

BBIYMCIISITh MPOU3BOAHBIE CYMMBbI, MPOU3BEACHHUS, YACTHOTO MU KOMITO3ULIUU
IBYX (DyHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHI;

UCIOJb30BaTh T'E€OMETPUUECKUA M (U3UYECKUH CMBICI TMPOU3BOJHON 1Jis
peuieHus 3a1a4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATHUAMH: MHOKECTBO, ONEPALIMU HaJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONHCAHUS PEAbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CBOOOJHO OINEpUpOBaTh MOHATUSIMU: OIpEACNIEHUE, Teopema, YypaBHEHHeE-
CJIEICTBHE, CBOMCTBO MaTeMaTHYECKOTr0 OOBEKTa, J0KAa3aTeIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy o0ydenuss B 11 kJjacce oOyYarOmIMiiCS TOJYYHUT CIEAYIOIINE
NpeIMEeTHbIE pe3yNbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpamMMmbl y4yeOHOIO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOr0 aHaIU3a:

Yucia v BBIYMCICHUSA:

CcBOOOIHO ONEpPUPOBATH MOHIATUSIMH: HATYPaJbHOE U LIEJ0€ YHCIIO0, MHOXKECTBA
HaTypaJbHBIX M IEJbIX YUCEJ, UCIOJb30BaTh MPU3HAKU JIEIUMOCTH IEJbIX YUCET,
HOJl u HOK nHaTypaibHBIX 4uceNl Uil pelieHus 3adad, NPUMEHSATHh aITOPUTM
EBkimpa;

CBOOOJHO OMEpPUPOBATH TMOHSATUEM OCTaTKa MO MOJAYJIIO, 3aIlUChIBATh
HaTypaJbHbIE YKCJIA B PA3JTUYHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOZIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHCEN, MPEJCTABIATh KOMIUIEKCHBIE YHUCJIa B alreOpanyeckod U
TPUTOHOMETPHUUECKOW (PopMe, BBINOJIHATH apu(PMETHUECKUE ONepalud C HUMU U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHITHSIMH: HPpPaLMOHAIbHBIC, TOKa3aTEeNbHbIE U
norapu(pMHUYECcKre HEPaBEHCTBA, HAXOAUTh UX PEHICHUS C TOMOUIBI0 PABHOCHIIBHBIX
EPEXO/IOB;



OCYLIECTBJIATH OTOOP KOPHEW MTPHU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOZIHO  OMEpPUPOBaTh TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumble  GOpMyJbl  JUIsl  pPEHIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOZIHO OMEpUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh ypaBHEHUU U
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBI U CHCTEMbI-CIEACTBHS, HAXOJUTh PEIICHHS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIBbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX WU
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

peniaTh palMoHaIbHbIE, UPPALIMOHATIbHBIE, MOKa3aTeIbHbIe, JorapupMUIECKIe
U TPUTOHOMETPHYECKME YpPABHEHUS W HEPABEHCTBA, COJEpKAIIME€ MOIYJIA H
napameTphbl;

OPUMEHATh IpadUuecKue METOJbl JUIsl pElICHHUs YpPaBHEHUHW M HEPAaBEHCTB, a
TaKKe 3a/1a4 ¢ IapaMeTPaMHy;

MOJICIMPOBaTh pEaJbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIPDOKECHMS, YpPAaBHEHMs, HEPABEHCTBA M MX CHCTEMbl IO YCIOBUIO 3aJ]layM,
UCCJIEOBAaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUMEM armapara ajureopsl,
MHTEPIPETUPOBATH NOJYYCHHBIN PE3yJIbTAT.

DOyHkuMU ¥ rpapukm:

CTPOUTh TpadUKU KOMIO3UIMK (PYHKIMIA C TMOMOUIBI0 3JIEMEHTAPHOTO
MCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJIWHATHOU
MJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: TPA(UKN TPUTOHOMETPUUECKUX PYHKIUM;

OPUMEHATh (QYHKUMM JJI MOJEIUPOBAHUS U MCCIEAOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHaju3a:

UCI0JIb30BaTh MPOU3BOJIHYIO I UCCIeA0BaHUsl (YHKIMHA HA MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXOAUTh HAWOOJIbIIIEE M HAUMEHbIee 3HAUCHHUS (PYHKIIMHM HENPEpPbIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJIEHUS HAWIY4YIlIero pelieHus B
MPUKIAAHBIX, B TOM YHUCJIE€ COLMATbHO-DPKOHOMHYECKHUX, 3a7a4ax, s ONpeAeICHUs
CKOPOCTHU U YCKOPEHHUSI MpoIIecca, 3aJaHHOTO (GOopMyIIoN Wi rpaduKoM;

cBOOOHO OMEpUPOBATH MOHATHIMU: TIEpBOOOpa3Hasi, onpeaenEHHbIA HHTErpal,
HAaXOAUTh TMEPBOOOPA3HBbIE ANEMEHTAPHBIX (PYHKIMA W BBIYUCIATH HHTETPall IO
dhopmyne Herotona-JleiOuua;

HAXOJUTh TJIOMAAM MIIOCKUX (UTYP U OOBEMBI TEJl C TOMOLIBI0 UHTETPAJIA;



UMETh TIPEJCTABICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAHUU Ha TMpUMEpe
coctapiieHus nuddepeHnanbHbIX YpaBHEHUM;

pemaTh MPHUKIAIHBIE 3a/a4d, B TOM YHCJIE COIUAIbHO-3KOHOMHUYECKOTO HU
¢du3nvecKoro xapakrepa, CpeICTBAMUA MaTeMaTHUECKOTO aHAIIN3A.

TEMATHYECKOE IINTAHUPOBAHHUE
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A 10 KJIACC

KosunuyecTBo 4acoB DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbI

e pecypchl

Ne HaumenoBanue

n/ pa3jiejioB U TeM Bcer Konrpoubnsl = IIpakrunyecku
n NMporpamMmbl 0 e padoThl e padoTsl

MHOKeCTBO
JIEUCTBUTEIIHLHBIX
qucell. MHOTOWICHEL.
Panmmonanbubie
YpaBHEHUS U
HEpPaBEHCTBA.
CucTeMBbl JTHHEHHBIX
YpaBHEHUU
DyHKIMU U
rpaduxu. CTenennas
GYHKIHS C LeTbIM
roxKa3arejieM

12 1 2

ApudpmeTndeckuii
KOpeHb N-0H1

3 CTETIEeHHU. 15 1 2
WppaunonaabHble
ypaBHEHHS

ITokasarenpuas
KITUSL.

4 Pym 10 1 1

HOKEB aTCIIbHBIC

YpaBHEHHUS

Jlorapudpmuueckas
5 yneis. 18 1 2
Jlorapudpmuaeckue
ypaBHEHUS

Tpuronomerpuyecku
6 € BBIPOKCHUS U 22 1 2
ypaBHEHUS

7 [MTocaenoBaTeabHOCT 10 1 1




U ¥ IPOTPECCUU

HenpepriBHbie

GyHKIIHH.
IIpownsBoaHas
IToBTOpEHME,
0000111eHHE,
CHCTEMAaTU3allHs
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A 11 KJIACC

20 1

138 8

14

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Hccnenosanne
byHKIHI ¢
IIOMOIIBIO
MIPOU3BOJHOMN

[TepBooOpazHas u
UHTErpal

KoaunuecTBo 4acoB

Bcer KoHTpoabHBbI

0 e padoThbl

22 1

12 1

DJIeKTPOHHbIE
(undpossbie)
oOpa3oBaTeJbHbI
e pecypchbl

IIpakTH4yecku
e pabdoThbI

I'padpuxu
TPUTOHOMETPHUUECKU
X (YHKIMH.
Tpuronomerpuueckn
€ HEpaBEHCTBA

14 1

HppanroHanbHEbIE,
MTOKa3aTeNbHBIE U
norapuMuIecKue
HEPABEHCTBA

24 1

KommiekcHrlie umcia

Harypanbnsie u
L[eJIbIe YUCIIa

10 1

10 1

Cucremsl
panroOHATBHBIX,
UppaMOHAIBHBIX
NOKa3aTeIbHBIX U
JorapuPMHUECKUX
YpaBHEHUU

12 1




3anauu ¢
napameTpamu
IToBTOpEHME,

000011eHNE,
CUCTCMaTu3aluAa

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

16

10

130

13







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsSIeMOro .
00pa30oBaTeJbHOI MPOrPaAMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JECATHYHAs APOOb, TPOLEHTHI
12 Bemonuaate  apudmernyeckue  Onepamdd  C  pPalMOHAIBHBIMH U
' JNEHCTBUTENbHBIMH YHCIIaMU
13 BrImonHaTh npubImKEHHBIC BRIYUCICHHS, UCTIONB3YS IPaBUIIa OKPYTIICHNUS,
' JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHHH
OnepupoBaTh MOHATHSAMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
14 dopMa 3ammcu JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypalbHON CTEICHH,
' UCIONIb30BaTh MOJXOMASIIYI0 (POpMY 3aluCH JIEHCTBUTENBHBIX YHCEN IS
peIIeHus MPaKTHYECKUX 3a7a4 M MPEICTaBICHHS JaHHBIX
OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YTIIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (DYHKIMH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LEJOE,
2.1 panmoHaibHOE, UpparoHaIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
59 BoImonHATh npeodpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUHM M peraTh
' TPUTOHOMETPUUYECKHE YPAaBHEHUS
BeimonHATE TpeoOpa3oBaHus MENbIX, PAMOHANBHBIX W WpPPAIlHOHATBHBIX
2.3 BBIpQOXXEHUI ¥ pelmaTh OCHOBHBIE THIIBI IENBIX, pAIMOHATBHBIX U
UPpaAIllMOHATIFHBIX YPaBHEHUI U HEPABCHCTB
24 [TpuMeHSTh ypaBHEHHS W HEPaBEHCTBA U PEUICHHUS MaTeMaTHYECKUX
' 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM JKU3HU
MogenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAHUEM aIrapara ajireopsl
3 OyHKIUYU U TpapUKu
OrnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aanus QYHKIIUH, 00J1acTh
3.1 OTpeNesieHusT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKINAH,
B3aUMHO OOpaTHbIC (PYHKITUH
3.2 OnepupoBaTh MOHATHAMHU: YETHOCTh M HEUETHOCTh (QYHKLUWHU, HYIH




(byHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUS] YPaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIeHHOW (DYHKIIUU C IEJIBIM MToKa3aTeIeM
Ucnonp3oBate Tpaduku (QYyHKIMA I8 HCCIEIOBAHUS TPOLIECCOB U
3.5 3aBHCUMOCTEH TpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX MHPEAMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX1Y BETHUYNHAMH
4 Hauayna maTreMaTH4eCKOro aHan3a
41 OnepupoBaTh MOHATUSAMH: IIOCIIEAOBATEIbHOCT, apudmernyeckas u
' reOMETPHYECKAs IIPOTPECCHH
49 OnepupoBarh MOHATHUAMHU: OECKOHEYHO YOBIBAalOmIasi TeOoMeTpUYecKast
' nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAOIIEH reOMETPUIECKOM MPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOWCTBA IOCHEAOBATEIBHOCTEM M IPOrpeccuil s
' pelIeHus pealbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpPAIIUH HAJl MHOXKECTBAMHU
Hcnonp3oBaTh  TEOPETHKO-MHOXKECTBEHHBIH — ammapar Ui ONMUCAHUS
5.2 peaTbHBIX MPOIIECCOB U SIBIICHUM, TIPU PEIICHUN 33/1a4 U3 IPYTUX Y4eOHBIX
IPEMETOB
53 OnepupoBaTb  MOHATUSIMH:  ONpeAEIeHHe, Teopema,  CIEACTBHUE,
JI0Ka3aTelbCTBO

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEeMEHT COePKAHUS
Kon
1 Yucna v BBIYUCICHUS
Panmonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOHM, MPOILCHTHI,
11 OeCcKOHEUHbIE MEePUOANYECKHE IpoOU. Apr(pMeTHUIECKUE ONepalty ¢ palMoHaIbHBIMU
' quCcIaMu, IpeoOpa30BaHUs YUCIOBBIX BeIpaskeHU. [IpuMenenue npobeii u mporeHToB
JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpacied 3HAHUM U peabHOU KU3HU
JetictButenpHbIe yrcia. PanrionansHble M UppaliioOHaIbHbIC Ynciaa. ApupMETHISCKHE
1.2 omepanuu C JACUCTBUTENbHBIMU yHclaMu. [IpuOmmkEHHbIE BBIYUCIICHHUS, IMPaBUIIA
OKPYTJICHUS, IPUKUKA U OIICHKA PE3yJIbTaTa BHIYUCICHUN
13 Crenens ¢ nenbiM okaszateneM. CtanaapTHas Gopma 3armucu 1eHCTBUTEIIBHOTO YUCIIa.

Hcnonp3oBaHne MOAXOAIICH (OPMBI 3alMCH JIEUCTBUTEIBHBIX YHUCEN JJIS PEIIeHUs




MPAKTUYCCKUX 3aaa4 U NPCACTABIICHUSA JaHHBIX

Apudmerndeckuii KOpeHb HATypaJIbHOW crTerneHu. JleWcTBus ¢ apuMeTHIeCKUMU

14 KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHT€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 ToskecTBa U TOXIECTBEHHBIC MPEOOpa30OBaHUS
99 [IpeobpazoBanue TPUrOHOMETPUUECKHUX BhIpaxKeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
' hopmyJIbI
53 VpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Merton
WHTEPBAJIOB
2.4 Pemenue nenbix u [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN
97 [IpuMeHeHnne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3
' pa3IUYHbIX 00J1aCTe HAyKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
31 O®yHkuus, crnocoObl 3amgaHus ¢QyHkuuu. I'padux ¢GyHkuuu. B3aumHO o0O0paTHBIE
' GyHKIMH
3.9 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (DYHKIIMHI
33 CrenenHast GyHKIUS C HATypaJIbHBIM H LIeJbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CaoticTBa U rpaduK KOpHSI N-Oi CTENeHH
3.4 Tpuronomerpuueckasi OKPY>KHOCTb, OTMPEIEICHUE TPUTOHOMETPUUECKUX (PYHKITUN
' YHICJIOBOI'O apryMEHTa
4 Hagama maTemaTtnueckoro anaimmsa
41 ITocmemoBaTenbHOCTH, CIIOCOOBI  3aJaHUS  IIOCIEAOBATEIbHOCTEHH. MOHOTOHHEIC
' MOCIIEIOBATCIIbHOCTH
Apudmernueckass U reoMerpuueckas nporpeccuu. beckoHeuHo —yObIBaroas
49 reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOU
' nporpeccud. @opMmyna CI0XKHBIX MPOLEHTOB. Mcmonap30BaHWE NPOrpeccuu st
pELIeHUs pealbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoKecTBa | JIOTHKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPEeTUKO-MHOKECTBEHHOIO —ammapara [l ONHCAHUS pPeabHbIX
MIPOLIECCOB U SIBIICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB
5.2 Onpenenenne, Teopema, CleACTBIE, J0Ka3aTeIbLCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpallMi HaJl MHOXKCCTBAMMU,
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pelICHUU 3aJiad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
paIMOHATFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEIFHBIM TIOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMH MO3ULMOHHBIMUA CHCTEMaMH
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-ICCKaSI nporpeccusd, TreoMCTprUYCCKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OINCPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIUU, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKkuil CMbICII NPOU3BOAHOM, TiepBooOpa3Has, ONpeIeIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul UCCIENOBaHMUA (DYHKIMMA,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C MCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCJE COLHUAIbHO-)KOHOMHYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpapuK QyHKIMH, oOpaTHas (yHKIHA,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYyHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIB30BaTh CBOMCTBA M Tpaduku (QYHKIMH IS PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pE3YyIbTATOB;, YMEHHE MOJEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTH4ecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIEeKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKAIOIIYI0 CBOMCTBA PEAIbHBIX IIPOLIECCOB U SIBJIEHUI; MPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJIOICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs U TMHEHHON perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI  CIIOKECHHSI U YMHOXEHHUS BEPOSTHOCTEH, (OpMyny IMOJIHON
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYMHBI, (QYHKIHHA  pPacHpelesieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS [UIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOsIHUE MEXKIYy IIOCKOCTSMU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepel OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUIypsl, 00BbEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMUJbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(mmuHA, Yroi, MIIOMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCIOIb3YS
W3YYCeHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METO

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL NOAXOOSAIINNA METO JJIs peuIcHud 3a/la4i,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTerneHu. J{eHCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTeHC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (DYHKIMH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
1.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI
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