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MNOACHUTEJIBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa U Haualla MaTEMaTUYECKOTO aHAJIU3a» SIBJISIETCS
OJIHMM W3 HauOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOiiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOecreurnBaeT MHCTPYMEHTaJIbHYIO 0azy Juis
U3YYEHUS! BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYTrOd CTOPOHBI, (OPMUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIICHHE 00Y4YaloNIMXcs Ha yPOBHE, HEOOXOAUMOM
JUIsL OCBOEHHUSI UH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIaJIEBArOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW Hayku, KOTopas (OpMYyIHpPYET CBOM
JOCTHKEHHSI B MAaTEMaTH4YeCcKoil (hopme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTEeMaTHYECKOTO aHajau3a 3aKiajblBacT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUs 3aKOHAMHM (PU3UKH, XUMHUHU, OUOJIOTHH,
MOHUMAaHUSl OCHOBHBIX TEHJICHUUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN JKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX JUIS JaJbHEWIIero oOpa3oBaHUS U B
MOBCEHEBHOM KM3HU. B TO ke Bpems OBliaJieHue aOCTPAaKTHBIMH M JIOTHYECKH
CTPOTMMH KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBaTh
YTBEPKJICHHS C TOMOIIBI0O MHAYKLIUU M PacCyX1aThb JAEAYKTHBHO, UCIIOJIb30BaTh
000011IeHHEe ¥ KOHKPETH3allMio, a0CTparupoBaHHE W AaHAJIOTHIO, (QOopMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHHE.

B xonme m3yuenus: yueOHOrO Kypca «Anrebpa M Havajga MaTEMaTHYECKOTO
aHaM3a» OOyYarolIMecs: MOJy4YaloT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIETIEH PEealbHbIX CHUTYalMil,
UHTEPHpPETAallud  TOJYYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M HCKYCCTBE, C
BBIJJAIOIIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

Yyebublii Kypc 00JafaeT 3HAYUTENIbHBIM BOCIUTATEIBHBIM MOTEHIIMAIIOM,
KOTOPBIM pealu3yeTcsi Kak 4Yepe3 Yy4yeOHBIM wmaTepuain, CHocoOCTBYIONTUN
(bopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHsS, TaK M dYepe3 crneuuuxy ydeOHOit
NeSTeNIbHOCTH, TpeOyIoleld MpOJOJKUTEIbHOM  KOHIIEHTpAlMd BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yJbTar.

B ocHoBe Mmeroamku oOyueHus anrebpe W HadajgaM MaTeMaTHUYECKOTO
aHaJIN3a JISKUT JeATEIHbHOCTHBIN PUHIIUI 00yYEHUS.

B crpykType yueOGHOro kypca «Ainrebpa M Hayajga MaTeMaTH4Ye€CKOTO
aHaJIM3a» BBIIEIEHBI CIEIYIOUIUE COAepPKATEIbHO-METOAMYECKe JTUHUM: «Hucna
U BeIYUCIIeHU», «DyHKIMN U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4YeCcKoro aHanusa», «MHoOXecTBa U Joruka». Bce OCHOBHBbIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM M3y4YaloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. [laHHBIN
y4eOHBIH KypC SIBISIE€TCSA WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHUSI, MATEMaTUUECKUN aHAJINU3, TEOPUsS MHOKECTB, MaTeMaTH4ecKas
jgoruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT Bc€ Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIEI0BATeIbHO (HOpMUPYETCS U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MaTEeMaTHYECKyl0 MOJIElb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUH y4eOHOTro Kypca, JUis
peleHusl CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOAMYECKas: JTUHUS «YMciIa U BBIYMCICHUS» 3aBEpILAET
(opMUpOBaHNE HABBIKOB HCIIOIb30BaHUs IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOI0 00111ero oopasoBanus. Ha ypoBHe cpeanero obiiero
oOpa3zoBaHud 0co0O€ BHUMaHue yaemnsercss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOs HCHOJIb30BaHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHCIIOBBIC BBIPAKECHHS, padOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolmIMMCS MHOXKECTBA HATypalbHbBIX, IIEJBIX,
pallMOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOTMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIOM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIeNu(UIECKUEe 3aJadud U ONepaluu: JeJIeHHe HaIelo,
OTEPUPOBAHUE OCTATKAMH HAa MHOXECTBE LENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HPPAMOHANBHBIX YUCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHCeT |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS AJI PEIICHHS PA3IUYHBIX 33724
dbopMupyeTcsi IpeacTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKH U €€ poyid B
IOCTPOCHUU MOJIEJEN peaJlbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3aIIHsI.

Jluanst «YpaBHEHHUS W HEPABEHCTBa» PEATM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene IlporpamMmbl IpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKkXke 3ajad,
cojepkammx mnapameTpel. [lodydyeHHbIE yMEHHMS IIMPOKO HCHOJIBb3YIOTCS IpH
UCCIIeIOBaHNH (YHKIUI C MOMOIIBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/a4y ¥ 33724 Ha HAXOXJCHUE HAMOOIBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHast conepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATh  pacy€Tsl 1o  QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKCHUH,
collepKalux CcTerneHn W Jorapudmel. brarogaps w3ydeHuio anredpamdecKkoro
MaTepualia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JIETYKTHBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (popmMamu,  INpEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIE PAaBEHCTB W HEPaBEHCTB. Anredpa
npeanaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX W
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKa HAYKH.

CopepxarenpbHo-MeTOAMYeCcKass JNuHUSA «DyHKIMA © TpaduKu» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCIIEIOBATENbHOCTh U3YUeHHsI MaTepuana. M3yuenue cteneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (DYHKITUI IS pEIICHUS 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCHUMOCTU MEXIY
pa3sTUYHBIMU BETUYMHAMH, HCCIEOBaTh IMOJYyYEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeIbHON JTUHUN HAlleJIeH HA Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B
paznuuHoi ¢opme: aHaANUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTrnyeckoro aHajivsa» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX O0yYaronuMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOHTH
rpa@uku  CIOXKHBIX (GYHKUMNA, ONpenensiTh HUX HauOOJNIbIIME U HAWUMEHbBIIHE
3HAYEHHUA, BBIYUCIATH IUIOMAAA (GUryp U oObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIETIEd pEeaIbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HaWiydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTH4ECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (DOPMUPOBAHUIO yYMEHUN pPACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE U UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA) BKIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TpeaiaraloT HamboJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3/ielibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEMAaTHYCCKHE
TUCIUIUIMHBL W WX TPWIOKEHUS B eAuHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIEH.
JlpyrumM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUW U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yYaroIIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peaTbHbIX
CUTYyallMii, WCCICAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajan3a, WHTEPHpPETalUHd TOTYYEHHBIX Pe3yNbTaToB. Takwue
3aJlaHUA BIUIETEHBI B KXK/BIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCS I PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHNM  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHUS TPUKIATHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCe N3YUEHHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyudenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
ananuza» otBoautcs 340 yacoB: B 10 kimacce — 170 gacoB (5 4acoB B HEJENI0), B
11 xmacce — 170 gacoB (5 9acoB B HEAEIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHbie ynciaa. OOBIKHOBEHHBIE W JECATUYHBIE IpOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHUs MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIe 3HaHUI U peaIbHOW KU3HU.

JeucrBurenbHble uyucia. PanvoHalnbHbIE W UPPAUMOHAIBHBIE YHCIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  4HMcIaMH.  MOJIyib
JIEUCTBUTEILHOTO YHCIIa U €ro CBOMCTBA. [IpubnmkxEéHHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHU.

Crenenp ¢ uensiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIEH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUISl PEIICHUS PAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palnMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTUUHblE W HATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHUs-ciencTBUsA. HepaBeHCTBO,
pelnIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pAllMOHAIbHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
kodpunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppaLMOHAIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIBI pereHus
Jorapu(MUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakKeHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM IMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMl. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs IS PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHnMe NpUKIAaIHBIX 3aad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinemoBaHue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJICNIEM pPEaTbHOU CHUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHKusA, crnocoObl 3amanus (yHKIUU. B3aumMHO o0OpaTHble (YHKLHH.
Kommnosummst  pynkiuit. 'paduk  pyHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIHI.

OO6nacth ompenenaeHuss 1 MHOKECTBO 3HaueHuW ¢yHkumu. Hymu dyHkimm.
[IpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIE M HEUE€THBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HaumMeHsblee 3Ha4eHus: QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJeMEHTapHOE
MCCJIEIOBAHHUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaldbHBIM U IEJBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[loka3aTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA IS peIIeHUs ypaBHEHUH.

TpuronoMmerpuueckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax H SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIE
NOCJIENOBATENBHOCTHA. VICTOpHS BO3HMKHOBEHHUS MAaTE€MaTHYECKOIO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PELICHHS pealbHbIX —3ajay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (PYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJIi PEUICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA 1S pelueHus 3a/1ay.

[lepBas u BTOpas mponsBoaHbIe QyHKIHU. OnpeneneHue, reOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIUH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMBHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYyHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)keCTBO, omepanuyd HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensie yncna. [I[puMeHeHrne NMpU3HAKOB JIETMMOCTH LEIbIX
yuces, HauOosbmuid obumi genutens (nanee — HOJl) u HaumeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkinaa sl peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwucna. AnreOpanueckas W TpUTOHOMETpUueckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hclia. ApudpMeThuueckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu U3 KOMIUIEKCHOrO 4yucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIsl PelieHns] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBYS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIBHBIX,
WUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALIUS MTOTYUYEHHBIX PE3YIbTATOB.

DyHKIUN U TPAPUKHU

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre MeTOnbl pElICHHs YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHnue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoOsbIIEro W HAUMEHBIIET0  3HAYECHHI
HENPEPbIBHON (YHKLUU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHON [JiIi HAXOXKJICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, ISl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImi. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI WHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOnuiia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaNbHbIX YpaBHEHUN. MaremaTuueckoe
MOJIEIMPOBAHUE pPEAJbHBIX MPOLECCOB C TMNOMOUIbI0 AU} depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UILIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HA  POCCUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMeHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JIPYTrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUH HAyKH U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCTIPUUMYHBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTU4YeCKue 3HaHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, PETyispHas (u3ndecKass aKTHBHOCTb), (PH3NIECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0OUs, HHTEpeC K
paznuyHbiM  chepam  TpoPecCHOHANBLHON  NEATEILHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CHOCOOHOCTh K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphbl, TOHWMAHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATbHOM
CpeIlbl, 0OCO3HAHME TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MAaTeMaTWYeCKWX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalomel cpejpl, IJIAaHUPOBAHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJICJICTBUM TSI OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTaroB €&
pa3BUTHS ¥ 3HAYUMOCTH JIJI1 PA3BUTHS I[MBWIM3AIMW, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh NPOEKTHYIO U HCCIEAOBATEIbCKYIO EATEeIbHOCTD
WHUBUYaJIbHO U B TPYTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBrble 1oruyeckue qefcTBus:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKU MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJENICHNS] IOHATHUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS 17151 000OIIEHMSI U CPABHEHMSI, KPUTEPUU IPOBOJAUMOIO aHAIN3a;

BOCIIpUHUMAaTh,  (OpPMYyJIUpOBaTh U  NpPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOJIOJICHUSX U YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieNaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUIM
(mpsiMbIE U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUThH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BBIOMpATh CNOcO0 peleHus y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelUIeHMs, BbIOMpaTh Haubonee MHOAXOMAMMUA C  y4€ToM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUIM HHCTPYMEHT IO3HAHMUS,
bopMyIMpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO NTO3ULIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIEHHUs, MpOoIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBJICHUSIMU, IPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbBIJBUTATh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIIBIIATH ACPUIIMTH MH(DOpPMAIINU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETA HA
BOIIPOC U JIJI PELICHUS 3a]1a4H;

BBIOMpATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IWYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OLICHUBATh HaAEKHOCTD uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoOmenne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHHUS, SCHO, TOYHO, I'PAMOTHO BBIpA)KaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMHI,
mpoOJieMBl, pelIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXJACHHUS C CYXKACHUSAMH JPYTMX YYaCTHUKOB
JManora, oOHapyKUBaTh Pa3jiMyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUH (opme
(bopMyIIHpOBATH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILICHUS 3aJlauH, BBIOUpATh CIIOCOO PEIICHHUS C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJE€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JIEUCTBHN M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB, BIAJICTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporiecca W pPe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATh TPUIHHBI
JIOCTKEHUS WIIM HEJIOCTHXKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThl mNpU pelieHud Y4YeOHbIX 3a7ad, NPUHUMATh 1eJIb COBMECTHOM
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (opMmax paboTel (00CYykaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO CBOETo BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYaronmiuiics MOJTYYUT CIEAYIOIIHEC
MPEIMETHBIE PE3yJIbTAThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHAIBLHOE YHCIIO, OCCKOHEUHAS
nepuoguyeckas JapoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJIsI PEHICHUs NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSTH NMPUOIKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUJIKY U
OLICHKY p€3yJbTaTa BbIYUCICHUM;



CcBOOOJIHO ONEpUpOBAaTh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWMM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, IMPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pelIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpUIA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEeAeNHuTeNs 2 X 2 JJid BBIYMCICHHS] €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJTYyUYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB W OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHIATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHbIE H HEUETHbIC (DyHKIHUH,
nepuoandeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAuYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
[ENbIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpapuk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaApaTHUHAs W APOOHO-THUHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHE UX TPA(PHKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKAa3aTeNbHAs W JIorapupmMuueckas
GyHKIMM, WX CBOMCTBA WM TpauKH, KCIONB30BATh UX Tpaduku Uis pelieHus
YPaBHEHHU;

CBOOOIHO OMNEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesieHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUA I UCCIENOBAaHUSA TIPOILECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEeOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCHIMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccus, TNHEHHBINA
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEI0BATENBbHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYE€CKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsE Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISTh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (YHKIIMHI, 3HATh NPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: OINpEJEIEHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0Oy4aromMiics TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBAaTh TMOHATUSMH: HATypajJbHOE U IEJI0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M ILEJbIX YHUCEJ, WCHOJIb30BaTh NMPU3HAKHU JIEIIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alKChIBaTh
HaTypaJIbHBIC YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATh apuMETHUECKUE ONepaIluu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: HPpPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEHIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarkb paluMOHaJIbHBIE, UppaloOHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH rpaduuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTra ajareopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro aHajmn3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUs! (PYHKIIMK HENPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHUS HAWIY4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpPE/IETICHUs] CKOPOCTH U YCKOpPEHHUs Hpolecca, 3aJaHHOro QopMmyJiol uim
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeneIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyne Herotona-JIeitOuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHUNA Ha MpUMEpE
cocTaBiieHUs U PepeHIInaIbHBIX YPAaBHEHUI;

peliath NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYECKOro Xxapakrepa, CpeICTBaMH MaTEMATHYECKOT0 aHAJIN3a



TEMATHYECKOE IINTAHUPOBAHUE 11 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NporpamMmsbl Bcero Kontposbmer Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypeni
1 HarypanbHble U 1ienbie yucnia 10 1
) CrerneHHbIe, TOKA3aTEIbHEIE, 2 edsoo/ru POILI
Jorapu(MUUECcKUe BhIPAKEHUS
3 CrernenHas, mokasaTeiabHasl, 2
norapudmuueckas GyHKIUN
4 WppanmronansHele, moKa3zaTeabHbIE U 12 )
norapuMuuecKue ypaBHEHUS
5 WppaumoHnanbHele, NOKa3aTeabHbIE U 12
norapuMuuecKre HEPaBeHCTBA
JuddepenurpoBanme mokazaTeabHOH,
6 norapudmuueckoit pynkiuu. MccnenoBanue 10 1
(YHKIHHA ¢ TTOMOIIIBIO TTPOU3BOTHON
. Uccnenoanue GyHKINNA ¢ TOMOIIBIO 6 )
IIPOU3BOTHON
[TepBooOpa3nas u UHTETpa 12
9 Juddepenunanbupie ypaBHEHHS 2
10 I'paduku TpUroHOMETPHUUECKUX (PYHKITHIA. g
TpuronomeTpuyeckrue HepaBeHCTBA
1 CucteMbl TMHENHBIX U HETMHENHBIX 2
ypaBHEHUI U HEPABEHCTB
12 CHcTeMBbl palliOHATBHBIX, HPPAIIHOHATBHBIX 12 2




IIOKa3aTCIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX

ypaBHEHUU
13 KommekcHbie uucna 12 1
14 3aznauu ¢ mapaMmeTpamu 20 2
15 HOBToPeHHe, 00001IeHNe, CUCTEMATH3AIIS 20 )
3HaHUU
16 Pesepn 6 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 17







IHOYPOYHOE IIJTAHUPOBAHHUE

11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Aara nudposbie
o/ Tema ypoka Beero Konrpoabnpie | Ilpakruyeckue | H3Y'U€HH 06pazoBaTebHbIe
padoThI padoThbI A pecypeni
HarypanbHble u 11enblie yncia 1
2 HarypanbHble u 1ienble ynciia 1
3 [IpuMeHeHne MPU3HAKOB ACITUMOCTH 1
LEJIBIX YHCEI
4 [IpuMeHeHue NpU3HAKOB ACIUMOCTH 1
LEJIBIX YHCE
5 [IpuMeHeHne NpU3HAKOB ACIUMOCTH |
nenbix yncen: HOJ[ u HOK
6 [IpuMeHeHne NpU3HAKOB ACITUMOCTH )
nenbix yncen: HO u HOK
. [IpuMeHeHne MpU3HAKOB ACITUMOCTH |
[EJIBIX YHCEJI: OCTATKH 110 MOIYITIO
2 [IpuMeHeHue MPU3HAKOB ACIUMOCTH 1
LEJIBIX YHCEJI: OCTATKU 110 MOJIYIIIO
9 [IpuMeHeHne NPU3HAKOB ACIUMOCTH 1
LEJIbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH
10 LEeJIBIX YKcell: anroput™ EBkinaa ans 1
penieHus 3a/1a4 B UENbIX YACIaX
1 CreneHHbIE BBIPDAXKCHMUS. )
HppaunoHanbHble BBIpaKEHUS




CreneHHEIC BBIPpAXCHUA.

12 HppannoHanbHble BBIPAKEHUS

13 CreneHHbIE BBIPAXKEHHUS.
WppatmonanbHble BHIPAKEHUS

14 IToka3zaTenbHble BoIpakeHUs. BeranciieHue
norapugpmoB

15 ITokazarenbHble BbIpaXkeHusl. Borancienue
JorapupmoB

16 IToka3arenbHble BbIpaXeHUs. Berunicnenue
norapu(dmoB

17 [IpeoOpa3oBanue u ynpoueHue
BBIPAYKECHH I

13 [IpeoOpa3oBanue u yrnpoueHue
BBIPAKCHUIN

19 HppaumnoHanbHble ypaBHEHUS

20 WppanmonanbHble ypaBHEHUS

21 HppanunoHanbHble ypaBHEHUS

” ['paduueckue METOIBI peLICHUS
UppaLMOHATILHBIX YPaBHEHHI

” I'paduueckue METOIBI peLICHUs
UPPALMOHATILHBIX YPaBHEHUM

24 [Toka3zarenbHas u orapudmMuyeckas
byHKIIUN

25 IToka3zarenbHas u torapudmMuyeckas
GbyHKIAHA

%6 [TokazaTenpHas u torapugmMudecKas

byHKIMH




[TokazarenbHast u Jorapudmuyueckas

27
byHKIMHA

73 Tpuronomerpuueckue QyHKINU, UX
CBOMCTBa U rpaduKu

29 Tpuronomerpudeckue QyHKIUH, UX
CBOHWCTBA U TpapuKu

30 IToxa3aTenbHble ypaBHEHUS

31 [TokazatenbHbIE ypaBHEHUS

32 [Toka3zaTenbHbIe ypaBHEHUS

1 OCHOBHBIE METO/BI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

14 OCHOBHBIE METOABI PELIEHUS
IIOKAa3aTebHbIX HEPABEHCTB

35 ITokazarenbHBIE HEPAaBEHCTBA

36 [Toka3zaTenbHbIE HEPABEHCTBA

37 IToka3aTenbHbIE HEPAaBEHCTBA

13 ITokazarenbHblE ypaBHEHUS U HEPABEHCTBA
C MMapaMeTpoM

19 IToka3arenbHbIe ypaBHEHHs U HEPABEHCTBA
C MapaMeTpom

40 IToka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
C MapaMeTpom

A1 Kontponbnas padota Nel "IlokazaTenbHble
ypaBHEHHUs U HepaBeHcTBa. Llenbie uncna”

47 Konrponsnas padora Nel "Iloka3arenbHble
ypaBHEHHUs U HepaBeHcTBa. Llenbie uncna”

43 Jlorapudpmuueckue ypaBHEHHS




44 Jlorapudmuueckue ypaBHEHH 1

45 Jlorapudmmuyeckue ypaBHEHHS 1

46 Jlorapudmuueckue ypaBHECHHS 1

47 Jlorapudmuueckue ypaBHEeHUs 1

43 OCHOBHBIE METObI PELICHUS |
JorapupMUUECKUX HEPABEHCTB

49 OCHOBHBIE METO/BI PELICHUS 1
norapu(MUUECKIX HEPABEHCTB

50 Jlorapugmuueckue HepaBeHCTBA 1

51 Jlorapugmuueckue HepaBeHCTBA 1

52 Jlorapudmudeckue HepaBEeHCTBA 1

53 Jlorapudmuueckue ypaBHEeHUs U |
HEPAaBEHCTBA C apaMEeTPOM

54 Jlorapudmuueckue ypaBHEHHS U 1
HEpAaBEHCTBA C IapaMeTPOM

55 Jlorapudmuueckue ypaBHEeHUs U |
HEPABEHCTBA C IapaMeTPOM

56 Jlorapudmuueckue ypaBHEeHUS U 1
HEPaBEHCTBA C MapaMeTPOM

57 HuddepennmrpoBanme moka3aTeIbHON U |
norapu@mMuueckoi QpyHKIIHiA

53 JuddepeHnupoBanme MokazareIbHON U 1
JorapupMuuecKor pyHKIHMI
[IpuMeHeHne MpoOU3BOIHOM K

59 WCCJICIOBAaHMIO (DYHKIIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

60 [IpuMeHEeHME TIPOU3BOIHOMN K 1




Hccae0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTH U DKCTPEMYMBI

KonTponbhas pabota "Jlorapudpmuueckue

61 ypaBHEHHUS U HEpaBEHCTBA"

2 Konrponsnas pabdora "Jlorapupmuueckue
YpaBHEHHUS U HEpPABEHCTBA"

63 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

64 ITepBooOpa3Hble 3MeMEHTAPHBIX (QYHKIIHH.
ITpaBua HaX0XAECHUS TEPBOOOPA3HBIX

65 [TepBooOpasHbIe AEeMEHTAPHBIX (PYHKITHAH.
ITpaBuia HaX0XAEHUS IEPBOOOPA3HBIX

66 NHurerpai. I'eoMeTpu4ecKuii CMbICI
MHTeTpasa

67 WNHurerpai. I'eoMeTpU4eCKUil CMBICII
UHTETpaa

68 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HproTona-JleliOHuIIa

69 Beruuciienue onpenenéHHOro HHTErpaia
o ¢popmyie Hrrorona-JleitOnuia

70 Brruucnenue onpenenéHHoro HHTerpaia
o popmyse HoroTona-JleltoHua

71 [IpumeHeHne uHTerpasa A HaX0XKACHUs
iouiaiel IIOCKux QUryp

7 [TpumeHeHne UHTETrpaa s HAXOXKACHUS
TUIOINAACH TUIOCKUX UTyp

73 [TpuMeHeHne UHTErpana A HaXOXKACHUS




00BEMOB F€OMETPUUECKHUX T

[Ipumeps! perienuii AU pepeHnrnaIbHbIX

74 .
ypaBHEHMI

75 [Tpumeps! pemennii qudQepeHnnatbHbIX
YpaBHEHUU

76 [Tpumeps! pemennit quddepeHnnanbHbIX
ypaBHEHUHI
MatemaTtuueckoe MOJEIMPOBaHNE

77 pEAbHBIX MPOLIECCOB C MOMOIIBIO
mudGepeHIaTbHBIX YPaBHCHUH
MaremaTrnyeckoe MOJACIUPOBAHUE

78 peaNbHBIX MPOILIECCOB C MOMOUIBIO
mudepeHInanTbHBIX YPaBHCHUM

79 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

20 Konrponsnas padora: "[lepBooOpasznas u
uHTerpan”

81 JI0Ka3aTenbCTBO HEPABEHCTB

82 Jloka3aTenbCTBO HEPABEHCTB

23 Hcnonp30BaHue KJIacCUYECKUX HEPABEHCTB
JUIS pellieHus 3a1au

%4 Hcnonp30BaHue KIaCCUYECKUX HEPABEHCTB
JUIS pellleHus 3a1a4u

85 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPABHECHUMI

26 OcCHOBHBIE METOBI PELICHUS CUCTEM U

COBOKYITHOCTEH pallOHAJIbHBIX YpaBHEHUH




OcHOBHEBIE MCTOJBbI pCHICHUA CUCTEM U

87 COBOKYITHOCTEH palMOHaIbHBIX YPaBHEHHI

28 Pemienne MMHENHBIX U HETMHEWMHBIX
CUCTEM yYpaBHEHUI

29 Pemienne MMHENHBIX U HETMHEMHBIX
CUCTEM YpaBHEHUI

90 Pelienue MMHENHBIX U HETMHEWUHBIX
CUCTEM YpaBHEHUI

91 TpuroHomeTpuueckre ypaBHEHHUs U
HEpPaBEHCTBA

9 TpuronomeTpudyeckre ypaBHEHUS U
HEpPaBEHCTBA

93 TpUroHOMETPUYECKHUE YPABHEHUS U
HEPaBEHCTBA

94 CucteMbl TPUTOHOMETPUUECKUX
YPaBHEHU U HEPABEHCTB

95 CucteMbl TPUTOHOMETPUUECKUX
yYpaBHEHUHN U HEPABEHCTB

96 CucteMbl TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB

97 Pemenne pa3HbIx cucrem

98 Pemenue pa3HbIx cuctem

99 I'padmyeckoe penieHrne CUCTEM YpaBHEHUN
Y HEPaBEHCTB

100 I'padmyeckoe penieHne CUCTEM YpaBHEHUN
Y HEPaBEHCTB

101 I'paduueckoe penieHne CHCTEM YpaBHEHUI




1 HEpaBEHCTB

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha

102 KOOPJMHATHOM IJIOCKOCTH

103 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

104 Cucrembl ypaBHEHU U HEPABEHCTB C
apaMmeTpoM

105 Cucrembl ypaBHEHUN U HEPABEHCTB C
rnapamMeTpom

106 Cucrembl ypaBHEHUN U HEPABEHCTB C
napameTpom

107 Konrponsnas padora "Cucremsl
ypaBHEHUI U HEPABEHCTB"

108 Konrponsnas padora "Cucremsl
YpaBHEHMI U HEPABEHCTB"
KommekcHbie uncna. AnreOpanueckas u

109 TpUroHOMeTpHUUecKast (pOpMbI 3arucu
KOMIUIEKCHOT'O YHCJIa
KommiekcHbie uncna. AnreOpanueckas u

110 TPUTOHOMETpHUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

11 Apudmerrueckue onepauu ¢
KOMILJIEKCHBIMH YU CJIaMHU

112 ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

113 N300parkeHre KOMIUIEKCHBIX YHCET Ha

KOOPAMHATHOW INIOCKOCTH




N300paxeHne KOMIJIEKCHBIX YHUCEeN Ha

14 KOOPJAMHATHOW IJIOCKOCTH

115 ®opmyna Myaspa. Kopau n-oii crenesnu
13 KOMIUIEKCHOTO YHCJia

116 ®opmyna Myaspa. KopHu n-oii creneHu
13 KOMIUIEKCHOTO YHCJIa
IIpuMeHeHnE KOMIUIEKCHBIX YNCEN IS

117 peteHus GU3NYECKUX U FeOMETPUUECKUX
3a1a4
IIpuMeHEeHnE KOMIUIEKCHBIX YUCEN IS

118 penieHus: GU3NIECKUX ¥ TE€OMETPHUCCKUX
3a1a4

119 Kontponbnas pabora: "KomruiekcHbie
gucia"

120 PanmoHaneHbIE ypaBHEHHUS ¢ TapaMeTpaMu

121 PannoHanpHbIC HEPABEHCTBA C
napameTpamu

122 PannoHanpHbIE CUCTEMBI € ITapaMeTpaMu

123 HppanmoHnanpHele ypaBHEHUS,
HEPABEHCTBA C TapaMeTpamMu

124 [TokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

125 HppanoHanbHbIE CUCTEMBI C
napameTpamu

126 HppauuoHaibHbIE CUCTEMBI C
napameTpamu

127 ITokazarenbHbIE CUCTEMBI C TapaMeTpaMu




Jlorapudmuueckue CUCTEMBI ¢
napamMeTpamu

128

129 Jlorapudmuueckue CUCTEMBI ¢
napameTpamMmu

130 TpuroHomeTpruyeckue ypaBHEHUs C
rnapameTpamu

TpuronomeTpuyeckue HEpaBEHCTBA C
napameTpamu

131

TpuronomeTpuyeckrue HepaBeHCTBA C
napameTpamu

132

133 TpuroHomeTpuuecKre CUCTEMBI €
napaMeTpamMu

134 TpUroHoMeTpUYECKHE CUCTEMBI C
napameTpamu

135 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C IapaMeTpaMu

[TocTtpoeHue u uccienoBanue
MAaTeMaTUYECKUX MOJEIIEN peaIbHBIX
CUTYyalUi C MOMOILBI YPaBHEHUH C
rapaMeTpamu

136

ITocTpoenue u ucciegoBaHne
MaTeMaTHYECKUX MOJIeNIeH peallbHbIX
CUTYyallUii C MOMOIIBIO CUCTEM YpaBHEHUI
C rmapaMmeTpaMu

137

Kontponbnast pabota: "3agauu ¢

138 .
napameTpamu

139 KonTponbhas pabora: "3anauu c
napamerpamu”




140

[ToBTOpenue. Cucrema u COBOKYITHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI
CUCTEMBI-CIICACTBHS

141

[ToBTOpenue. CucreMa U COBOKYITHOCTh
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUSA

142

IToBTOpeHne. OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
UpPPaLMOHATILHBIX YPaBHEHUM

143

IToBTOpeHne. OCHOBHBIE METO/IBI PEILICHUS
CUCTEM U COBOKYITHOCTEW ITOKA3aTEIbHbIX
YpaBHEHUU

144

[ToBTropenue. OCHOBHBIE METOABI PEIICHUS
CUCTEM U COBOKYMHOCTEW MMOKA3aTENbHBIX
ypaBHEHUHI

145

[ToBTOpenune. OCHOBHBIE METO/IBI PEILICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(MUUECKUX ypaBHEHUI

146

[ToBTOpenue. OCHOBHBIE METO/IbI PEIIEHUS
CHUCTEM M COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHUI

147

[ToBTOopenue. [IpuMeHenne cuctem Kk
PELIEHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMyYHbIX o0JacTel HAyKu U
peasIbHOM JKU3HU, HHTEPIIpEeTalIHs
IIOJIyYEHHBIX PE3yJIbTATOB

148

[ToBropenue. [IpuMeHenne cucrem K
pPELICHUI0 MaTEMAaTHYECKUX 3a/1a4 U 3314




U3 pa3INyYHbIX o0JacTel HAyKu U
peasIbHOM JKU3HU, HHTEPIIpETalHs
MOJTyYEHHBIX Pe3yIbTaTOB

[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3

149 pa3IUYHBIX 00JIaCTeN HAYKU U PeaIbHOU
KM3HH, MTHTEPIIPETALNS TIOTYICHHBIX
pe3yJIbTaTOB

150 OCHOBHBIE METO/IbI PEILICHHS
UppaIMOHAIHLHBIX HEPABEHCTB

151 I'paduueckue MeTOIBI peLICHUS
MoKa3aTeIbHBIX ypaBHECHUN

152 I'paduueckue MeTO bl peLIeHUs
NOKa3aTeIbHbIX HEPABEHCTB

153 I'padmyeckue MeToabl peleHus
Jorapu(MUUECKUX ypaBHEHUI

154 I'paduueckue METOIBI peICHHUS
norapu(MUIECKIX HEPABEHCTB
Konrponsnas padora "[loBropenue,

155 000011eHHEe, CHCTEMATH3aLIUs 3SHAHUIA:
"VpaBHeHus"

Konrponsnas padora "[loBropenue,

156 000011IeHNEe, CHCTEMATH3AIM 3SHAHUN:
"VpaBHeHus"

157 [ToBTOpenwue, 060061IeHNE,
cUCTeMaTu3auus 3HaHul: "YpaBHeHus"

158 [ToBTOpenue, 0600IIEHNE,

CUCTEMaTH3aIMs 3HaHW: Y paBHECHHUS.




CucrteMbl ypaBHEHHIT"

[ToBTOpenue, o6001IEHNE,

159
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"

160 [ToBTOpenue, 060061IeHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencraa"

161 [ToBTOpeHwue, 06061IEeHNE,
cucreMaru3auus 3HaHui: "HepaseHncrea"
[ToBTOpeHue, 0600ImICHNE

b b

162 cuctemaTuzanus 3Hanuii: "[IpousBoaHas u
e€ mpuMeHeHue"
[ToBTOpenue, 0600IIEHNE,

163 cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ mpuMeHeHue"
[ToBTOpenue, o6001IEHNE,

164 cucreMarusanuus 3HaHui: "[IponsBoanas u
e€ npuMeHeHue"
[ToBTOpenwue, 060061mIeHNE,

165 cucTeMaTu3anus 3Hanuii: "MHTerpa u ero
npuMeHeHue"

166 [ToBTOpenwue, 06001IeHNE,
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

167 [ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3anus 3Hanui: "OyHkuun"

168 [ToBTOpeHme, 0600IIEHNE,
cucrtemaTuzanus 3HaHuii: "OyHkuun"

169 Wrorosast koHTponbHas paboTa

170 Hrorosas KOHTpoJbHAs paboTa




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

17




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yjabTarta

1

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHuUsI

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMM: PALUOHAIBHOE U JEHCTBUTEILHOE YHUCIIO,
OOBIKHOBEHHAA U JIeCATHYHAs IPOOb, POLIEHTHI

1.2

BrimonaaTs apI/I(i)MeTI/I‘IeCKI/Ie onepannuun C palluOHAJIbHBIMHA u
JEeUCTBUTEIILHLIMH UM CIIaMHU

1.3

BomonHaTh npubinkEHHbIE BEIUUCICHUS, UCIIOIB3YS MIPAaBHIIa OKPYTJICHUS,
JIeNIaTh IPUKHUIKY U OLIEHKY pe3yJibTaTa BHIYHCICHUN

1.4

OnepupoBaTh MOHATHSIMM: CTENEHb C IEJIBIM IOKa3aTejaeM, CTaHAapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypalbHON CTEIEHH,
UCIIOJIB30BaTh MOAXOASIIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX 4YUCEN IS
peLIeHNs IPAKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJILHOIO yTJIa;
UCIOJIB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyIa  4Yepe3  OOpaTHbIC
TPUTOHOMETpHUUYECKUE (PYHKIIUU

YpaBHEHUs U HEPABEHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOKIACCTBO, YPAaBHCHUC, HCPABCHCTBO, IICJIOC,
panrOHAJIIBHOC, HPparuOHAIbHOC YpaBHCHHC, HCEPaBCHCTBO,
TPUTOHOMECTPUUICCKOC YPABHCHHUC

2.2

BeimonHaTe nmpeobpa3oBaHus TPUTOHOMETPHUUECKHUX BBIPAKEHUI U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS

23

BoimonHsaTe mpeoOpa3oBaHus LENbIX, PAllMOHANBHBIX M UPPALMOHAIBHBIX
BBIDXCHUM M pelaTb OCHOBHBIE THIIBI LENBIX, PalUUOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUI U HEPABCHCTB

24

HpI/IMCHﬂTL YpaBHCHHUA W HEPABCHCTBA JIA PCIICHUA MATEMAaTHYCCKUX
3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peanbHOM KU3HU

2.5

MonenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE aIreOpbl, COCTaBIATH
BBIPAXKCHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4H, HCCIIEIOBATH
MIOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHMEM arliapara ajareOpsl

OyHKIUY U TpapUKH

3.1

OnepupoBaTh NOHATHAMH: (YHKIHS, CIIOCOOBI 3aaHusl PYHKIMH, 00IacTh




OTpe/leJICHUsT ¥ MHOXKECTBO 3HaueHWW ¢yHKuuH, Tpaduk QGyHKINH,
B3aUMHO OOpaTHbIC (DYHKITUU

OnepupoBaTh TMOHATHAMHU: YETHOCTh M HEYETHOCTh (PYHKLIUH, HYIH

32 (GyHKIUH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBatek rpaguku GyHKIMHA U1 pelieHns ypaBHeHUN
3.4 Ctpouts u yuTaTh rpaduKu JUHEHHOW (QYHKIIUHU, KBaAPATHUHON QYyHKIUH,
CTETNIeHHOHN (PYHKITUH C [[ETbIM TIOKa3aTelieM
Hcnonp3oBath rpadukn  (QYHKIUNA JUIsi MCCIIENOBAHUS TPOIECCOB U
35 3aBUCUMOCTEH TpU PEIICHWH 3aady M3 JAPYTHX Y4eOHBIX NPEIMETOB U
peaNbHOM KU3HH, BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEX]Ty BETUIHHAMHU
4 Hauama MmaTeMaTH4YeCcKOro aHaan3a
41 OnepupoBaTh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyecKas U
' reoMeTpuUecKasi Mporpeccun
49 OnepupoBarh TOHATUSAMHU: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYECKas
' nporpeccusi, cyMmma 6€CKOHEYHO yOBbIBAIOIICH reOMETPHUECKON MPOTPECCHH
4.3 3amaBaTh MOCIEA0BATEIHHOCTH PA3TUYHBIMU CIIOCO0aMU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH W MPOrpeccUil  ist
’ pEelIeHUsI peasIbHBIX 3a7a4 MPUKJIIATHOTO XapaKTepa
5 MHoskxecTBa 1 JIOTUKA
5.1 OniepupoBaTh MOHATUSIMHU: MHO>KECTBO, ONIEPAIIMH Ha/l MHOXXECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr Jais  ONUCaHUus
5.2 pealbHBIX MPOIIECCOB U SBICHUM, IPU PEUICHUH 3a[a4 U3 APYTUX yUSOHBIX
MPEeIMETOB
53 OnepupoBaTh  MOHSATHUIMU: ompeAesieHUue,  Teopema,  CIIeJICTBUE,
JIOKa3aTeJILCTBO
11 KJIACC
Kog .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
NMpoBepPsieMOro N
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yabTarta
1 Yucnna v BEIYUCICHUS
OnepupoBaTh MOHATUSAMH: HATypajdbHOE, LEI0€ YHCIO; HCIOJIb30BaTh
1.1 NPU3HAKU JEIUMOCTH LEJIbIX YHCEN, pa30KeHHE Yucia Ha MPOCThIe
MHOKHUTEIHN JIsl peIeHUs 3a/1a4
1.2 OniepupoBaTh NOHATHEM: CTENIEHb C PAlIMOHATIBLHBIM MOKa3aTeIeM
13 OniepupoBaTh MOHATHUAMH: JOTapU(M YHCIIA, ACCITUYHBIE W HATypaJbHbBIC
’ sorapuMel
2 YpaBHEHUS 1 HEPABEHCTBA




2.1

[IpumeHATh CBOWCTBa CTENEHU [JII TMPEeoOpa3oBaHUSI  BBIPAKEHUH,
ONEepUpPOBaTh TOHATUSAMU: IIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI [TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoinonHATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEpKAIIMX JorapudMsl;
OIEpUPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB

23

Haxonuts pemenust mpoCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEeMa JUHEHHBIX ypaBHCHI/Iﬁ u eé PCLICHUC,
HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ IJIg pCIICHUA NPAKTUICCKUX
3aaad

2.5

HaxoauTe pemienus npocTelimx CuCTeM U COBOKYITHOCTEH paliMOHaIbHBIX
yYpaBHEHHI U HEPABEHCTB

2.6

MogenupoBaTh peanbHblE CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATh
BBIpQXXCHUS, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHUIO 3a/ayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIB30BAaHUEM alllapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLMH, TOYKH JKCTpeMyMa (YHKIMH, HauOoJsbliee H
HaMMEHbIIIee 3HAYCHUS (QYHKIIMHA HA TPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (HyHKIMH, 331aHHON TpapuKOM

3.2

OnepupoBaTh HOHATHAMH: TPapUKH MOKa3aTEIbHOM, JOrapuPpMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX HAa KOOPIMHATHOM
IUIOCKOCTH U UCTIOJB30BATh JUIs peIlICHHs YpaBHEHHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAWHATHOMN IIOCKOCTH IpauKy JTMHEHHBIX YpaBHEHUM
U MCIIOJIb30BaTh UX IS PELICHUS CUCTEMbI JIMHEHHBIX ypaBHEHUN

3.4

HcnonwzoBate rpaduku (yHKUMHA [AJI8 UCCIENOBAHMS IPOLIECCOB U
3aBHCUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUILINH

Hagana maTemaTtnueckoro aHaamsa

4.1

OnepupoBath MOHSATUSMU: HEMPEPbIBHAS (DYHKIIHS, TPOU3BOTHAS (QYHKIUH;
UCIIOJIb30BaTh TCOMETPUYCCKHA M (DPU3MUSCKUN CMBICT TPOU3BOIHOW IS
pelIeHHs 3a1a4

4.2

HaxoauTe  NpoOW3BOAHBIE  DJIEMEHTAPHBIX  (PYHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

4.3

Hcronp30BaTh  MPOW3BOMHYIO  JUI  HWCCIEIOBaHHS  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, NMPUMEHATh Pe3yJbTaThl MCCIEAOBAHUS K
HOCTPOCHUIO I'pahuKOB

44

Hcmons3oBaTh MMPOU3BOJHYIO I HAXOXACHUS HAWIYUIICTO PCUHICHHA B
MMPUKIIAAHBIX, B TOM YHUCJIC COIUAIbHO-O9KOHOMHNYCCKHX, 3aa4ax

4.5

OnepupoBaTh MOHATHSAMH: IepBOOOpa3sHass M HHTErpai; I[OHUMATh
reoMeTpUUYecKUid U GU3NYECKUI CMBICIT UHTErpaia

4.6

HaxoauTte nepBooOpa3Hbie 3JIeMEHTAPHBIX (YHKIUN, BBIYUCIATh UHTETPA




o ¢popmyie Hetorona — Jleitoauia

4.7

Pemars IMPUKIAAHBIC 3aga4d, B TOM YHUCJIC COLMATIbHO-3KOHOMUYCCKOIO U
(r3ngecKoro xapakrepa, CpecTBAMH MaTeMAaTHYECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

IIpoBepsieMblii 31eMeHT ColepKaHUs

Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JI€CATUYHBIE JApOOU, MPOLEHTHI,
11 OecKoHeYHbIe Nepuoaudeckie Apodu. ApudMeTHuecKre ornepanuy ¢ paluoHaIbHBIMU
' YHUCJIaMH, TIPe00Pa30BaHUs YUCIOBBIX BeIpakeHUM. [[pumenenue npobeii 1 IpOLEHTOB
JUIS pellieHus] IPUKIIaJHBIX 337a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUM U peallbHOM KU3HU
JeiicTBuTenpHble yKcia. PanyoHanbHble U MppalMoHaIbHble Yhcia. Apudmernyeckue
1.2 | omepauuu c AeWcCTBUTEIbHBIMU yHciaMu. [IpuOmMkEHHbIE BBIYUCIEHHUS, MpaBHIIA
OKpYTIJICHUS, IPUKU/IKA U OLIEHKA pe3yJibTaTa BHIYMCICHUIN
Crenens ¢ nenbM nokasarenem. CranaapTaas Gopma 3ammucu IeHCTBUTEIBHOTO YUCTIA.
1.3 Hcnons3oBanne noaxosmield (GopMbl 3aITUCH JTEHCTBUTEIBHBIX YHCEIN IS PEIIeHUS
MIPAKTUYECKUX 3aJ1a4 U MPECTABICHUS JaHHBIX
L4 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JleWcTBUS ¢ apupMETHYECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YKCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnaecTBa 1 TOXKAECTBEHHbIE Pe0Opa30BaHUs
29 ITpeoOpa3oBaHne TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
’ (hopmyIbI
)3 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
WHTEPBaJIOB
2.4 Pemenue nenbix u ApoOHO-pAIMOHAIBHBIX YPAaBHCHHU U HEPABEHCTB
2.5 Pemenre nppanoHaNbHBIX YPaBHEHNUN U HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YpaBHEHUI
57 IIpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKHX 3aJa4 U 3a7a4 U3
' pa3IMYHBIX 00JacTel HAYKU U pPEabHOMN KU3HH
3 OyHKIMH U TpaduKu
31 Oynkiusa, cmocodsl 3amaHus (yskmuu. [padux ysxmuu. BzammHo oOpaTHBIE
’ byHKIHH
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymum  QyHKIum.
' [IpoMexyTku 3HAaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLIUU
33 CrenenHast GyHKIHS ¢ HATypaJbHBIM M LIeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduxk.




CaoiicTBa 1 rpaduK KOPHsI 71-0 CTETICHU
34 Tpuronomerpudeckass OKpPY>KHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
' YHCIIOBOTO apryMeHTa
4 Havana maTemaTtnyeckoro aHaiamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3alaHus MoOcleAoBaTenbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
4y | TEOMETpHIeCKas IpPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMEeTPpUUECKON
’ nporpeccuu. PopMyna CI0XKHBIX HPOLEHTOB. Mcrnonap30BaHME NpPOrpeccuu st
pelIeHus pealibHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omnepauuyd HajJ MHokecTBamu. Jluarpammblr Oiinepa — BenHa.
5.1 [IpumMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara Juid ONMCAHUSA PEaJIbHBIX
IIPOLIECCOB U IBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETBIX YHCET
1.2 Crenenb ¢ palMoOHaNbHBIM NOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnyHble 1 HaTypajJbHbIE JOrapudMbl
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [IpeoOpazoBaHne BEIpaKEHHHA, COACPIKALINX JIOTapU(DMBI
2.2 [TpeoOpa3zoBaHne BbIpaKEeHHI, COIEPKALINX CTENICHH C PAllMOHAIBHBIM MOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEpaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pemenue npukiaaHbix 3a1a4 ¢ MOMOUIbIO CUCTEMBbI
’ JUHENHBIX YpaBHEHUN
2.7 Cuctemsl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CCTEM M HEPABEHCTB K PEIICHHI0O MAaTEMATUYECKUX 3a]a4
' ¥ 33/1a4 U3 PA3JIMYHBIX 00JIACTeH HAYKH U PEaTbHOM KU3HH
3 OyHKIUH U TpapUKH
31 Oyukuus. [lepuonmueckue ¢yHkuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKITHH.
MakcuMymMbl W MUHUMYMBI GyHKIH. Hanbomnpliee ¥ HamMmeHblllee 3HAYCHHE




(yHKIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, X CBOHCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUMH 1711 pelieHHs] ypaBHEHUH U IMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB PyHKIUHN TSI KCCIIEIOBAHUS MMPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HMKAIOT IPU PELICHUM 3aJad U3 JPYI'HX Y4YeOHBIX IpPEeIMETOB H
peaTbHOM KU3HU
4 Hayana maTtemarnueckoro ananusa
4.1 HenpepoiBHble QyHKINH. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUA CMBICI TIPOU3BOIHON
43 [IpousBoaHbIE 3JIeMEHTApHBIX (yHKIHK. DOpMynbl HAXOXKACHHUS TMPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUH
[IpumeHeHue mpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenne HanOosbLIEro M HaMMEHbBIIEro 3HaueHUs QyHKIUU Ha
OTpE3Ke
[IpumeHneHne Npon3BOJHON Ui HAXOXKIECHUS HAWIYYILIEro peleHUs] B MPUKIIAJIHbBIX
4.5 3ajadax, IS ONpPEACNICHHS CKOPOCTH TpOIecca, 3aJaHHOTO (HOpMyJIOW WM
rpaduKom
4.6 IlepBooOpa3nas. Tabiuma nepBooOpasHbIX
47 WuTterpan, ero reomerpudeckuii 1 pu3nueckuil cMbIci. Brruncinenue uHrerpana mno

¢dbopmyne Hetotona — JleliOHuIa




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeronamMm J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3aj]ad;
yMeHHe (OpMYJIMpPOBAaTh M ONEPUPOBATh MOHATHUAMU: OIPENEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ MaTEMaTHMYECKONM WHIYKIIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PEIICHNUHN 3a]a4, OLICHUBATh
1 JIOTUYECKYIO  IPaBUJIBHOCTb  PAcCYXKICHMM; YMEHUE OIEpUpOBaTH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOXKECTBAMU;
YMEHHE HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCAaHUs PEaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IUIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIUCHIBAThH TPadbl pa3NTUUHBIMU CIIOCOOAMH; MCIIOIB30BATh Ipadbl MPH

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIbHBIM MOKa3aTEeIeM,
norapudmM YHMCIA, CHUHYC, KOCHMHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAlMOHAIBHOE YHUCJIO, HWPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHUE UCIOIb30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 001U
JENUTeNIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIYMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMH U JjorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, ICcOMCTpPUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAas TI€OMETpUYEcKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPPEHTHBIX (hOpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIGKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIF30BAaHHS KOMIUIEKCHBIX YHCEN; ONEpUPOBAThH
NOHATHAMM:  MaTpuna 2x2  wu  3X3, OIpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMH: PpalHUOHAIbHBIE, HPPALHOHAIbHBIC,
NOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUYecKHe, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YypaBHEHHS,
HEPaBEHCTBA M CHUCTEMBbl C IMOMOLIBIO pPa3IMYHBIX IPUEMOB; peELIATh
YpPaBHEHUs, HEPAaBEHCTBA MW CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj7a4 M 3a/1a4 U3 Pa3UYHbIX 00J1acTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIHS, YETHOCTH (YHKIINH,
MNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nvecKkuii CMBICT TPOWM3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHE HaXOAWThb ACHUMITOThI Tpaduka (QyHKUUH; YMEHHE
BBIUHUCIATh  NPOM3BOJIHBIE  CYMMBI, TPOU3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaXoJAUTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaluu3a; IPUMEHATHh MPOU3BOAHYIO U HAXOXKJICHHsS HaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX U

(bU3MYeCKUX 3a/adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

NOMOILBI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMH, nuHeWHas GyHKOUS, KBaApaTUdHas (QyHKUUSA,
panyoHanbHass (QYHKLUS, CTENeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
(byHKIMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCIOJb30BaTh TPa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYTHX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (HOPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Trpauku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJM U YacTH, Ha JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 O0JIACTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(buHAHCAMM); COCTaBISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHUIO 3aJaud, HCCIIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMeTHYeCKOe, MeIHUaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
WH(POPMAILIKIO, TIPEJCTABICHHYIO B Ta0IMIIaX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBONCTBA PEABHBIX MPOIECCOB W SIBJICHHIA, TIPEICTABISTH
nHpOpMaIMI0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpa(l)nqecxnx
METOAO0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIBIO JuarpaMm pacCCruBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATHUAMM: CIyYaWHBIH OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTb C€ HCIIOJIL30BAHHECM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElENICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJIBLHOTO paclpee/iCeHuil; yMEHUE
MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHu Ui pellieHus 3aady;
3HAKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCJIEIOBAaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OoNBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHHE
ONIEpUPOBATH MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  IEepecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOHy‘IGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJa, IJIOCKUN yIroJl, IBYIPaHHbIN
yroJ, TPEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPAMbIE, MAPaLIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTE TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAy IMpsIMbIMH,
Yrol MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMU,
paccTosiHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIICHUU
3ajjauy U3y4yeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa1U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallieHus, IWIMHIP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHIO, CEUYEHHE I1apa, IUIOCKOCTb,

Kacaromascs C(bepm, NUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHl U MOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTyp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajvieJbHbIi MEepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO0OMS, TMOJOOHBIE (QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) NpU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KU3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroJ, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMUIbl, MPU3MBI, KOHYCa, LWIMHIpA, IJomans chepsl; o0bEM Kyoa,
MpAMOYTOJIBHOIO  Mapajuiejicnurcaa, IMupaMuabl, I[IPU3MbI, NOUWIWHAPA,

KOHYcCa, IlIapa; yMEHUE HAXOUTh OTHOIIIEHUE 00BEMOB MTOTI00HBIX (PHUTYp
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YMeHne omnepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOP/AMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpPa HA YHWCIO, pPa3IoKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BENCHUE, YTOJNI MEXIY
BEKTOPAMH, YMECHHE WCIIOJH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3ala4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOIANINNA METO JIJIS PEIICHUS 3a1a9u; TOHMMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TNPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMbIi 31EMEHT COACPKAHUS

Yucia 1 BEIYMCIIEHUS

1.1

Harypanbnsle u nensie uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT

PamuonansHele  4yucna. OOBIKHOBEHHBIE U JCCATUYHBIC ,I[pO6I/I, IIPOUCHTHI,

I OecKOHEUYHbIE IEPUOANYECKHE APOoOH
13 Apudmernueckuii KOpeHb HaTypaslbHOW cTeneHH. JeHcTBHs ¢ apu(MeTHYeCKUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ nenslM nokasarenaeM. CTENeHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoMCTBa
. CTETEeH!
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HaTypajgbHbIE JOrapudMbl
JlelicTBUTENbHBIE YHuCNA. ApU(PMETHYECKHE ONEepalud C JeHCTBUTENbHBIMU
1.7 yycnamu. [IpubnmxEHHbIE BHIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKHUJIKA U OLIEHKA
pe3ysbTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enwie 1 qpoOHO-paITMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3zaTenbHble U JOrapupMUUECKHE YPAaBHEHHS
2.5 Lenblie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapHPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPULIbL
3 OyHKIMU U Tpaduku




Oynkusa, cnocodbl 3amanus ¢yHkuuu. ['padux Qynxinuu. BzanmHOo oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [leproaunueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXXECTBO 3HaueHuM ¢yHkuumu. Hymum ¢yHkuum.
39 [IpomMexxyTkr  3HAKONMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUIuH. HanOGonbliee ¥ HauMeHbIee 3HAYEHUE
(GYHKIIMU HA IPOMEKYTKE
13 CreneHHasi (yHKUMS C HATypajdbHBIM M IENbIM MoKa3arerneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa U rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oxa3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmnToTel rpadukoB (yskmui. CBoiicTBa  (QyHKIUH,
' HeTIPEPHIBHBIX Ha OTpE3Ke
3.7 ITocmenoBaTeabHOCTH, CIOCOOLI 3aJaHUs [TOCIEA0BATENILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyiia ClI0XHbIX MPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBoanas ¢yukiuu. [IpousBoiHbIE S71€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHne TPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxaenue HauOoJbIIEro 1 HAaMMEHbIEro 3HaYeHUs (YHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpaIICHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHaJIW3a, T€OMETPHS.
AnreOpa u Hayana maremarudeckoro asanuza. 10-11 xmaccel: ywe0. s
oOmeoOpa3oBar. opranu3anuii: 0a3oBelid U yrayosa. ypoau / IILA. Anumos,
FO.M. Kossirun, M.B. TkaueBa u nip.

HononuutenbHo: [llabynnn M.M. Maremartuka: anrebpa u Hadalia
MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Airedpa u Havyaja MaTeMaTHYECKOTO
aHanu3a.. yueO. aima oOmieoOpa3oBaT. OpraHuzaiuii: 0a30BBIM U YIIIYOII.
yposHu / M.U. [llabynun, A.A. Ilpokodses. 10 kmace, 11 knacc.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

POIII, Mos mikona, Pemry EI'D



