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oTBeTcTBeHHOCThIO M3narenbckuil nentp « BEHTAHA-I'PA®Dy;

AxknnonepHoe obuiectBo «M3narensctBo «IIpocBemenuey, 2023



MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «AJredpa W Haudalla MaTEMaTUYECKOTO aHAJIU3a» SIBIISIETCS
OJIHMM W3 HauOoJiee 3HAYMMBIX B TPOTpaMMe CpeaHero oOiiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOecleurnBaeT MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JAPYTrOd CTOPOHBI, (OPMUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIICHHE 00Y4aloNIMXcs Ha yPOBHE, HEOOXOAUMOM
JUIL OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIaJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KOTopas (OpMYyIHpPYyET CBOHM
JOCTHKEHHSI B MATEMaTH4YeCcKoil hopme.

VY4eOHbIii Kypc anreOpsl U Hadajd MaTEeMaTHYECKOTO aHajau3a 3aKiajblBacT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUs 3aKOHAMH (PU3UKH, XUMUHU, 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
MOBCEIHEBHOM KU3HU. B TO ke Bpems OBliaJieHue aOCTPAaKTHBIMH M JIOTMYECKH
CTPOTMMH KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHHS C TOMOLIBIO MHAYKLIMU M PacCyX1aTh JAEAYKTHBHO, MUCIIOJIb30BATh
00001IeHHEe ¥ KOHKPETH3allMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (QOopMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHHE.

B xonme m3yuenus: yueOHOrO Kypca «Anrebpa M Havajga MaTEMaTHYECKOTO
aHaM3a» OOyYaroIMecs: MOJy4YaloT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN PEealbHbIX CHUTYalMi,
UHTEPHpPETAllMd  TOJYYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE, HAyKe M HUCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPaAMH.

VYyebHblli Kypc 00JafaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peau3yeTcsi Kak 4Yepe3 y4yeOHBbIM wmaTepuan, CHocOoOCTBYIONIUN
(bopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHsS, TaK U dYepe3 crneuuuxy ydeOHOit
NeSTeNIbHOCTH, TpeOyIoleld MpOJOKUTEIbHOM  KOHIIEHTPAlMM BHHUMAaHU,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIH
pe3yJbTar.

B ocnoBe Mmeroamku oOyueHus anrebpe W HadajgaM MaTeMaTHUYECKOTO
aHaJIN3a JISKUT JCATEIHbHOCTHBIN PUHIIAI 00yYEHUS.

B crpykType yueOGHOro kypca «Aiurebpa M Hayajga MaTeMaTH4YeCKOTrO
aHaJIM3a» BBIIEJIEHBI CIEIYIOUIUE COAEpPKATEIbHO-METOAMYECKe JTUHUM: «Hucna
U BeIYMCIICHU», «DyHKIMN U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanusa», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOANYECKUE JIMHUM M3y4YaloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra W MOCTETEHHO HACHIAsACh HOBBIMH T€MaMU U pasnenamu. [laHHBIN
y4eOHBIH KypC SIBISE€TCSA WHTETPATHUBHBIM, MOCKOJIBKY OOBEAMHAET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMaTUUECKUN aHaJINW3, TEOpUsS MHOKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIEI0BATeIbHO (HOpMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYyl0 MOJIENb peabHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYEHHbIE IIPU U3YYEHUH y4eOHOTro Kypca, JUis
pelIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOMYECKass JTUHUS «YMciaa U BBIYMCICHUS» 3aBEPILACT
(opMUpOBaHNE HABBIKOB HCIIOIb30BaHUsS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpeanero o0iiero
oOpa3zoBaHud 0co0O€ BHUMaHue yaensercss (OPMUPOBAHHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B ce0s HCHOJIb30BaHUE PA3IUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeJaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHbIE
BBIUMCJICHHS, OIEHUBATh YHMCIIOBBIC BBIPAKECHHS, pabOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarolmIMMCS MHOXKECTBAa HATypalbHbBIX, IIEJBIX,
palMOHANbHBIX M JCHCTBUTENIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HMCell. B KaXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIelu(UISCKUe 3aJaud W ONepaluu: JeJIeHHe HaIelo,
OTEPUPOBAHUE OCTATKAMH HA MHOXECTBE LENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HUPPALMOHANBHBIX YuCel, apupMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mocieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJIb3yeMBIX YHUCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS AJI PEIICHHS PA3IUYHBIX 33724
dbopMupyeTcss IpeacTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKH U €€ poyid B
IOCTPOECHUU MOJIEJEN peaJlbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHS W HEPABEHCTBa» PEATM3YeTCs Ha MPOTSHKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHEro oO0miero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene Ilporpammbl IpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalol[uecsl OBIAJCBAIOT PA3NMYHBIMU METOJAMU  PEIICHUS
palMOHANBbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB M CHCTEM, a TaKkXkKe 3ajad,
colepkamux mnapameTpel. [lodydyeHHbIE yMEHHMS IIMPOKO HCIOJIB3YIOTCS IpH
UCCIIeIOBaHUH (YHKIMI C MOMOIIBIO TMPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/a4y M 33724 Ha HAXOXJCHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUH (PYHKITUU.
JlanHast conmepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1o  QopMmynaMm, mpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIPAKCHUH,
collepKalux CTerneHn W Jorapudmel. brarogaps wu3ydeHuio anredpamdecKkoro
MaTepuaiia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAKTHOTO MBINIUICHUSI OO0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKK JIETYKTHBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (opmMamu,  INpeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIE PABEHCTB W HEPaBEHCTB. AnredOpa
npeanaraet d(PQeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aja4, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeTOANYecKass JuHUA «DyHKIMA # TpaduKu» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEIOBATENbHOCTD U3YUEeHHsI MaTepuana. M3yuenue creneHHoi,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (DYHKITUI IS pEIICHUs 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C PEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 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
paznuuHoM ¢opme: aHaIUTHYECKOU, rpaduueckoi u cioBecHou. Ero uzydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTnyeckoro aHalivsa» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOyYaromuMcs, TaKk KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpa@uku  CIOXKHBIX (GYHKUMNA, ONpENensiTh HUX HauOOJIbIIME U HAWUMEHbBIIHE
3HAYEHUA, BBIYUCIATH IUIOMAAU (GUryp U 0ObEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETIEd peallbHbIX CUTYaIluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4ax. 3HAKOMCTBO ¢ OCHOBAMH MAaT€MaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KPEaTUBHOTO MBITIICHUS, (DOPMUPOBAHUIO yYMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKast TUHUS «MHOKECTBA M JIOTHKA» BKIIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TIpeaiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3elibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pa3HbIE MaTEMAaTHUYCCKHE
TUCIUIUIMHBI W WX TPWIOKEHUS B eAauHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOydYarImeMycs MOHUMATh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHHUS CBOUX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTb OOOCHOBAaHUNM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTEeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00y4JaroIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBITTUICHHS.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENIEH pealbHbIX
CUTYyallMii, WCCIEAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajn3a, WHTEPHpPETalUyd TOTYYEHHBIX pe3yJNbTaToB. Takwue
3aJlaHuA BIUIETEHBI B KXK/BIM U3 Pa3esioB MIPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS I PEIIeHHs MPUKIATHBIX 3amad. [lpu
pEIICHNM  pEabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOAATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIEMY.
JlesTenpbHOCTh 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a]1a4
OpPraHU3yeTCs B MIPOIIECCe N3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHns MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIE 3HaHUI U pEAIbHOW KU3HU.

JeucrBurenbHble uyucia. PanvoHalbHbIE YW UPPAUMOHAIBHBIE YHCIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  YHMCIaMH.  MOIyib
JIEHCTBUTEIILHOTO YHCIIa U €r0o CBOMcTBa. [IpubnmkEHnHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUM.

Crenenp ¢ uenpiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIENH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUIsl PEIICHUS PAKTHYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTHUHblE W HaATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHUs-cieIcTBUSA. HepaBeHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOroudseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHN U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppALMOHATIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpRXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIbI pereHus
JorapuMUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM NMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHEeHMI. OrnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOICTBA, BHIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs s PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHMe NpUKIaIHBIX 3aJad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinenmoBanue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne mMareMaTUYEeCKUX MOJIENIEM pPEaJTbHOU CUTyallMd 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

@OyHkusA, crnocoObl 3amanus (yHKUMU. B3aumHO oOpaTHble (YHKLHH.
Kommnosummst  pynkiuit. I'paduk  yHkmum. DnemeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIH.

OO6unactp ompenenaeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkimm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHsblee 3HadeHus1 QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaJIbHBIM U IIEJBIM Moka3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKUUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S pelIeHUs ypaBHEHUH.

TpuronoMmerpuyeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCMMOCTH B peaJbHBIX IMpoleccax M SIBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE u OrpaHUYCHHbIE
MIOCJIEOBATENBHOCTHA. VICTOpHSA BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHaIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
MPOrpeccuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Hucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PEILICHHs pealbHbIX 3aj1ay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHbIe (YHKIIMM W WX CBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (QYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJI PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENMPEPBIBHBIX
GyHKUMNA U1 pelieHus 3a/1ay.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTelbHOU K rpaduKy (yHKIIHH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUK (PYHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, omnepanuy HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETMKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJad W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nenslie uncna. [I[puMeHeHrne MpU3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbmuid obuui genutens (nanee — HOJl) u HaumeHsbliee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkianaa sl peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uwucna. AnreOpanueckas W TpUTOHOMETpUuYeckas (opMbl
3alUCU KOMIUIEKCHOTO YHclia. ApudpMeTudeckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIsl pelieHns] PU3NYECKUX U T€OMETPUUECKUX 3a/ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALINS MOTYYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPaPUKH

['padux xommosurnuu ¢yuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre mMeTonbl pElIeHHUs YpaBHEHH W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

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

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIEr0 W HAUMMEHBIIET0  3HAYECHHI
HENPEePbIBHON (YHKLMU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHOM [JI1 HAXOXKICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, sl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3aIaHHOTO (hOPMYJION UJTH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImi. [IpaBuiia HaX0XeHUS TEPBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckui CMBICJI WHTErpala. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOnuiia.

[IpumeHeHue uHTErpana A HAXOXACHUS IUIONIaJAeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaTbHbIX YpaBHEHUN. MartemaTtnueckoe
MOJICIMPOBAHUE pEAJbHBIX MPOLECCOB C TMOMOUIbI0 AU depeHIInaIbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4J€HA  POCCUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBLHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYyTrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KECHUNM HAyKH U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

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

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PETyJspHas (u3ndecKasi aKTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON IESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
paznmuyHbiM  chepaM  TpoPecCHOHANBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHbIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTH K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAaHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON M COIMATBHOM
CpeIlbl, 0OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHWE MAaTeMaTWYeCKMX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalolel cpejpl, IJIAaHUPOBAaHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJIEJICTBUM TSI OKPYKAIOILIEH CPEeJIbl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, 3TaloB ¢
pa3BUTHS M 3HAYUMOCTH JIJI1 DPA3BUTHS I[MBWIM3AIMH, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh NPOEKTHYIO U HCCIEOBATEIbCKYIO EATEeIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBrble 1oruyeckue qefcTBuA:

BBIBISIT M XAPAKTEpU30BaTh CYIIECTBEHHBIC INPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJIEJICHNS] IOHATUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS 17151 000OIIEHHSI U CPABHEHMSI, KPUTEPUU IPOBOJAUMOIO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpOBaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOJIOJICHUSX U YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JieNaTh BBIBOJABI C MCHIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIM
(mpsiMbIE U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUThH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHHS U BHIBOJIbI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajadd (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelUIeHMs, BbIOMpaTh Haubonee MHOAXOMAMMA C  y4€ToM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpOoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKE BbBIJBUTAThH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBIBIIATH JACPUIIMTH MH(DOpPMAIIUU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U JJI PELICHUs 3a]1a4u;

BBIOMpPATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBIeHuUS,

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

OILICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpAa)KaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MMOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXIICHHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX)IAaeMOUW TEMBI,
npoOJIeMBl, peIIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOU CYXJACHHUS C CYXKIACHUSMH JPYTHMX YYaCTHHUKOB
JManora, oOHapyKUBaTh Pa3jMyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (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 PEILIEHUS 3aJ1auH, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENIbHOM  pedUieKCMM Kak  OCO3HaHMS
COBEPIIIAEMbIX JICUCTBHN M MBICIUTEIBHBIX MPOIECCOB, MX PE3yIbTaTOB, BIAJICTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tporiecca MW pPe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HaWJCHHBIX OMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATH TPUIHHBI
JIOCTKEHUST WIIM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M MCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mMpU pelieHuH Y4YeOHbIX 3a7ad, MNPUHUMATh IeJib COBMECTHOM
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUJIbI pa0bOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U Ppe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CYyXkaeHUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UYJIE€HAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry obyuenuss B 10 kjacce oOyYaronIuiicss MOJTYYUT CIEAYIOIIHEC
MPEIMETHBIE PE3yJIbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «AnreOpa u Havajla MaTEMAaTUYECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHUSA

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

MPUMEHSTh JIPOOM W TPOLEHTHI JJIsI PEHICHUs NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATBbHOM KU3HU,

MPUMEHSTH NMPUOIIKEHHBIC BBIYUCIICHUS, TTpaBUiIa OKPYTICHUS, TPUKUIKY U
OLICHKY p€3yJbTaTa BbIYUCICHUM;



CBOOOZIHO ONEpUPOBATh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BAaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETUUECKUN KOPEHb HATypaabHOU
CTEIICHH;

CBOOOJTHO OMIEPUPOBATH MOHATUEM: CTEIICHDb C PAIMOHAJIBHBIM MTOKA3aTeNeM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

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

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

YpaBHeHUs U HEPABEHCTBA:

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

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPaBHEHHWM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMU KO3(p(UIHEHTaAMH, KOPHU MHOTOYJIEHA, INPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pENIeHUs 3a/1a4;

CBOOOJTHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpULA, OMNPEAECIUTENb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCIIOJIB30BaTh CBOMICTBA ONpeAeNuTeNs 2 X 2 g BBIYMCICHHSI €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
MCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJIYyUYECHHBIM pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NMPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJILHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jgorapupmMoB IUTSt npeoOpa3zoBaHus
J0orapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIBHBIX
MEPEXO0JIOB W OCYIIECTBIISASA POBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOJIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYNBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aiareOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIIEI0BaTh
MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM amnapara aireOpsl.

DyHKIUHN U TPAPUKHU:

CBOOOJTHO OINEPUPOBATH MOHITHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOOIHO OIEpPHPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUU QYHKIHH, HYJIH QYHKIIUU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBaTh TMOHATHSIMH: 4YETHbIE H HEUETHbIC (QyHKIHUH,
nepuoanydeckrie QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI H
MUHUMYMbI (DYHKIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAaUYeHHe QYHKIUUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBAThH MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
HENbIM TOKa3aTeneM, rpauk CTENeHHOW (PYHKIHWU C HATypadbHBIM M IIEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJIeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaJpaTHUHAs W APOOHO-THMHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0BAaHUE U MTOCTPOCHHUE UX TPA(PHKOB;

cBOOO/IHO ONEpUPOBATh MOHATUAMM: MOKAa3aTeNbHAs W JIorapupMUUecKas
GyHKIMU, WX CBOMCTBA WM TrpauKH, HCIONB30BATh UX Tpaduku Uisl peleHus
YPaBHEHHUI;

CBOOOIHO OMNEpUPOBATHh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oIpejiesieHe TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYyHKIUA I UCCIENOBAaHUSA TIPOILECCOB H
3aBHCHMOCTEH TpU pEelICHUH 3a7ad U3 APYTUX yU4EeOHBIX MPEIMETOB U pPealbHOM
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXKy BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi MPOrpeccus, TNHEHHBINA
HKCMOHEHIIUATIBHBIA POCT, GOpPMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTb, CIIOCOOBI 3a/IaHUS
MOCJIE0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTUYECKOr0 aHaJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATUSAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIMH, aCHMITOTHI Tpaduka GyHKIINY;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIUS, HEIMpepbIBHAsE Ha OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1ay;

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

BBIYUCIISATh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMITO3UIIUU
JIBYX (DYHKIIMH, 3HATh NPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpalMu  HaJ
MHOECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, TIPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEAMETOB;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: OINpEJEICHUE, TEOpeMa, ypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aromMiics MOJYYUT CIIEIYIOIINE
MpeAMETHBIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUA:

CBOOOJIHO OMEPUPOBATh TMOHATUSMH: HATypajdbHOE U IEJ0€ YHCIO,
MHOJKECTBA HATYPAJIbHBIX M ILEJbIX YHMCEJ, WCHOJIb30BaTh NMPU3HAKHU JIEIIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

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

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIA B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHAT apuMETHUECKUE ONepaIlud ¢ HUMH U
1n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBATH MOHATUSMHU: HPPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHs C OMOIIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBaTh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHI U HEPABEHCTB;

pemarkb paluuOHaJIbHBIE, UppalroHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ M TPUTOHOMETPUYECKUE YpaBHEHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

MPUMEHSATH rpaduuecKre METO/AbI IJIsl PEeIEeHUs] YPAaBHEHU U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICIMPOBaTh pEalbHble CHUTYalldd Ha SI3bIKE aire0pbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHWEM aIrmapaTta ajireopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTh TIeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEpaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO ~ ONEpUPOBATh TMOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS M HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hauasa maTeMaTH4ecKOro aHajmn3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaxXoAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUS! (PYHKIUK HENPEPbIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOM3BOJHYIO JUISl HAXOXKJICHHUS HAWIY4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCJIE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpPE/ETICHUs] CKOPOCTH U YCKOPEHHUs Hpolecca, 3aJaHHOro QopMmyJiol uim
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Hasi, OMpPeneIEHHBIH
WHTErpaj, HAaXOAWTh IEPBOOOpA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyie Herotona-JIeitOuuia;

HaXOJUTh TUIOIIAIU MIOCKUX (UTYP U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEeMaTHYECKOM MOJCIUPOBAHUNA Ha MOpUMEpE
cocTaBiieHUsl U PepeHIInaIbHBIX YPAaBHEHUI;

pelarth NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeICTBaMHU MaTeMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
n/n MporpamMmbI Bcero KoHTposbHe! Hpakruieckue oOpa3oBaTejibHbIEC
e padoTsI padoThI
pecypcbl
MHOK€eCTBO IEHCTBUTENIBHBIX YHCEIL.
1 MHorousensl. PanyionanbHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CHCTEMBI JIMHENHBIX
ypaBHEHUN
) Oynkiun u rpaduku. CreneHHas QyHKLIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETECHHU. 15 1
HppanmoHanpHele ypaBHEHUS
4 [TokazarenpHas ¢pynknus. [lokasarenpHble 10 |
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 13 ]
Jlorapudmuueckue ypaBHEHHS
6 TpuroHomeTpuyeCKue BEIPAXKECHUS U ” |
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepriBabie pynkiuu. [IpousBonnas 20 |
9 [ToBTOpeHMEe, 06001IEHNE, CHCTEMATH3AIUS 5 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMporpamMmbl Bcero Kontpoanupt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypcsbl
| HccnenoBanue QyHKIMIA ¢ TOMOIIbIO ” 1
MIPOU3BOTHON
2 [TepBooOpasnas 1 MHTETpa 12 1
3 ['paduxy TpUrOHOMETPHUYECKUX (QYHKIIUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaumonansHele, moKa3zaTeabHbIE U 24 |
norapudMuuecKre HEPaBeHCTBA
KommekcHbie uncna 10 1
6 HarypanbHble 1 1iesnbie yucna 10 1
Cuctembl palioOHAIbHBIX, UPPAITHOHAIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Aara uudposbie
o/ Tema ypoka Beero Kourpoasbnbie | IlpakTnyeckue | H3Y4YE€HH 0Gpa3OBATEBHbIE
padoTbI padoThI s pecypeni
1 MHOXecTBO, onepauuu HajJ MHOKECTBAMHU |
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJs peleHus 3aa1a4
Panmonansubie uncia. OOBIKHOBEHHBIC U
4 JeCATUYHbIE IPOOH, MPOLIEHTHI, 1
OeCcKOHEUYHbIE IEPUOANYECKHE APOOH
Panmonaneueie uncna. OOBIKHOBEHHBIC U
5 JeCATUYHbIE ApOOH, MPOLIEHTHI, 1
OeCKOHEeUHbIe TIEPUOTUUECKUE IPOOH
6 [Ipumenenue apobeii U MPOIEHTOB IS |
peuIeHus NpUKIaJAHbIX 3aa4
7 [Ipumenenue npoOeii U IPOILIEHTOB TSt )
peuieHus: NpUKIaJHbIX 3aa4
2 HewcTBuTenbHbIe yncia. PanimonansHbie 1 1
HppAIMOHATILHBIE YHCIIa
9 Apudmernueckue oneparuu ¢ 1
NEHCTBUTEILHBIMU YHCIIAMU
10 Monyiib 1eHCTBUTEIBHOTO YHCIIA U €TI0 1




CBOMCTBA

11

[TpuOnmxE€HHBIE BHIYMCIEHUS, IPAaBUiIa
OKPYIJIEHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCJIbIX U
JIPOOHO-pallMOHAJILHBIX YPAaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/BI PELLIEHUS LIEIBIX U
IpoOHO-PALIMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHbBIE METO/IbI pEILIEHH LIEIbIX U
IpoOHO-PaLlMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHbl OT OJHOW MEPEMEHHOM.
Jlenenue MHOTO4YIEHa HA MHOT'OWIEH C
octaTtkoM. Teopema bezy

16

MHorouIeHbI ¢ 1eabIMA KO3 PUIIMeHTaMHU.
Teopema Buera

17

Pemrenne cucreM TUHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuiia CUCTEMBI JINHEHHBIX YpaBHEHUIA.
Onpenenurenb MaTPUILLI 2X2, €10
TeOMETPUUYECKUN CMBICT U CBONCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurenb MaTpUILLI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHUs




CHUCTEMBbI JINHEHHBIX YPAaBHEHU

22

Pemrenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

PerreHne npukitagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KonrponsHas pabora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CHucTeMBl
JMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIOCOObI 3a1aHusT (QYHKITHH.
B3anmHuo oOpartHbie ¢pyHkimu. Kommosumms
byHKIHHA

26

I'paduk dynkmmu. SnemeHTapHbIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

27

OO6macth ornpeiesieHust © MHOXECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

UYéTHble 1 HEYETHBIC (PYHKIIHUH.
[lepuonnueckue ¢pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (D)YHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
HauOonpIiee 1 HauMeHblee 3HaYCHNE
(GYHKINU Ha TPOMEXKYTKE

30

JluneiiHas, kBapaTuyHasi U IpOOHO-
TuHeHas pyHKIUN

31

DneMeHTapHOe UCCIIEIOBaHHE U
MocTpoeHue rpauKoB ATUX QYyHKIUN

32

DneMeHTapHOE HCCIICIOBAHUE U
MOCTpOEHUE TPaUKOB ITUX QYHKIUH




CrteneHsb ¢ LeIbIM IToKa3aTeieM. buaom

33 HeroTona

34 Crenens ¢ nenbIM nokasareneMm. bunom
Herotona
CrenenHast QyHKIIUS C HATypaIbHBIM U

35 LesbIM NokasareneM. E€ cBoiicTBa u
rpaduk

16 Konrponsnas pabora: "CreneHnas
¢bynkius. E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuil KOpeHb HaTypaTbHON
CTENIEHU U €ro CBOMCTBA

18 ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
coJiepXKalliX CTENEeHU U KOPHHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,
coJiepKalliX CTENEHU U KOPHU
Wppanmonanbubie ypaBHeHUs. OCHOBHBIE

42 METObI PEIICHUS] UPPALMOHATBHBIX
ypaBHEHUH
Hppaunonanbubie ypaBHeHUsS. OCHOBHbIE

43 METO/Ibl PEIICHUS UPPALUOHATIBHBIX
YpaBHEHUU
Uppanmonansueie ypaBHeHUs1. OCHOBHBIC

44 METOBbI PELICHUS UPPALUOHAIBHBIX

YpaBHEHUI




PaBHOCUIIBHBIE TIEPEXObI B PELLICHUN

45 MPPALMOHAIIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TEpEXObl B PEILICHUN
HPpAMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUU
HPPALMOHANIBHBIX YPaBHEHUM

43 PaBHOCHUIIBHBIE TIEPEXO/IbI B PELICHUU
HPPALMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpad)uK KOPHsI N-0¥ CTETICHU

49 Kak (PyHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHBIM IIOKa3aTesieM
CgoiicTBa 1 rpad)uK KOPHSI N-0i CTETICHU

50 Kak (yHKIIMM OOpaTHOM CTETICHH C
HaTypaJIbHBIM ITOKa3aTesieM
KonTponbhas pabota: "CsoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHansHble
ypaBHeHUA"

5) CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTENEM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAIbHBIM [TOKA3aTENIEM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM [10KA3ATEIEM U
€€ CBOMCTBA

55 [TokazaTenpHas GhyHKIMS, €€ CBOWCTBA U
rpaduk

56 Wcnons3oBanue rpaduka GyHKINUN A5

peuIeHusl ypaBHEHUI




Hcnonws3zoBanue rpaduka QyHKIUN 1JIs

57 1
peleHys ypaBHEHHUH
Ka3aTebHEBI BHeHHsI. OCHOBHBIC
[Tokazate € ypaBHe O
58 METO/Ibl pEIICHUs TOKa3aTEeNbHbBIX 1
YpaBHEHUU
IlokazarenbHble ypaBHEeHUS. OCHOBHBIE
59 METO/bI PEIICHMS [IOKA3aTEIbHbIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
60 METO/Ibl PELICHNUS I0KA3aTENbHbIX 1
ypaBHEHUH
61 KonTponbnas pabota: "[lokazarenpHas |
¢ynkuus. [TokazarenbHele ypaBHeHUS"
62 Jlorapudm uucna. CoiicTpa jorapudpma 1
63 Jlorapudwm yncna. CBoiicTBa norapudma 1
64 Jlorapudm uncna. CoiicTBa orapudma 1
65 JlecATUUHBIE U HaTypaJlbHbIE JTOTapr(pMbI 1
66 JlecsATUYHBIC U HATypaJIbHBIE JTOTAPUPMBI 1
67 [IpeoOpa3oBanue BbIpaXeHHM, ColeprKaX |
sorapu@msl
68 [IpeoOpazoBanue BEIpAKEHUH, COACPIKAIINX 1
norapupmMbl
69 [IpeoOpa3oBanue BoIpaXKEHUH, COACPIKAIIINX |
JorapupmMbl
Jlorapudmuueckast pyHKIus, €€ CBONCTBA U
70 ’ 1
rpaduk
71 Jlorapupmuyeckas GyHKIHs, €€ CBONCTBA U 1




rpaduk

Hcnons3oBanue rpaduka GyHKINUN A5

72 peuIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIUN AJIs
peLIEHNs YpaBHEHHI
Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE

74 METO/IbI PeIICHUs JIorapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pEIICHHUs JOTapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIC

76 METO/BI PEIICHHS JIOTapUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TEpEXObI B PEILICHUT
Jorapu(PpMUUECKUX YpaBHEHUN

73 PaBHOCWIIBHBIE TEPEXOBI B PEILIEHUU
JorapupMUUECKUX ypaBHEHUN

79 Konrponsnas padora: "Jlorapudpmuueckas
¢yskuus. Jlorapupmudeckue ypaBHeHuUs"

20 CuHYyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

21 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMeHTa

%) ApKcuHYC, apKKOCHUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCHHYC M apKTaHT'€HC




YHCJIOBOTO apryMeHTa

TpuronomeTpuyeckast OKpyKHOCTb,

84 orpezesieHue TPUTOHOMETPUUECKHUX 1
(yHKIIUH YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIpeIETICHUE TPUTOHOMETPUYECKUX 1
(GYHKIMN 9HUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcHOBHBIE TpUTOHOMETpUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPaKCHUI

91 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPKEHUMN

9 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX |
BBIPAYKEHH I

93 [IpeoOpa3oBanre TPUTOHOMETPUUYECKUX 1
BBIPaKCHUIN

94 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

95 PelreHre TpUroHOMETPUUECKUX YPaBHEHUN 1

96 Pemienue TpuroHoMeTpUYECKUX ypaBHEHUH 1

97 Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

98 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 1

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1




Kontposbnas padoTa:

101 "TpUroHoMeTpruYECKUE BBIPAKEHUS 1
TPUTOHOMETPUYECKUE YpaBHEHHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs

102 IIOCJIeI0BaTEIbHOCTEN. MeTox
MaTeMaTHYE€CKOW WHTYKIINH
MoOHOTOHHBIE U OTPaHUYCHHBIE

103 nocJe1oBaTenbHOCTH. VicTopus ananm3a
OECKOHEYHO MaJTbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoneuHno yObIBatomias reoMeTpuieckas
porpeccus

107 CyMMa GeckoHEeYHO yObIBaromen
Tr€OMETPUYECKON ITPOTPECCUH

108 JIMHEWHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Hucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHEWVHBIN U SKCIIOHEHIMAIBHBINA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLUEHTOB

110 Hcnonws3oBaHue nporpeccuu ik peuieHus
peanbHBIX 3a/1a4 IPUKIAJHOrO Xapakrepa

11 Kontponbnas padoTa:
"ITocnenoBaTtenbHOCTH U TIporpeccun’

112 HenpeppiBHble (QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TPaUKOB

byHKIMI

114

CgoiicTBa GyHKIIHUN HETIPEPHIBHBIX Ha




OTpe3Ke

CBoiicTBa (D)yHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pELICHUS
HEPABEHCTB

117 MeTto MHTEpPBAJIOB ISl pEIICHUS
HEPABEHCTB

118 Meto MHTEpPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 peteHust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKUIMN 1715 pelieHus 3a1aq

121 [lepBas u BTOpas Npou3BOIHbIC PYHKLIUU

122 Onpenenenne, reOMETPUYECKUN CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIN

125 VYpaBHeHHE KacaTebHOU K TpauKy
byHKIIUN

126 [Ipou3BoiHBIE IEMEHTAPHBIX (PYHKLUH

127 [Tpou3BoHBIC SNIEMEHTAPHBIX (DYHKITHI

128 [Ipon3BogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU YHKIUI

129 IIpon3BogHas CyMMBI, TPOU3BEACHNUS,




YaCTHOTO ¥ KOMIO3UIIUU (DYHKITUH

[Ipou3BoaHas CyMMBI, IPOU3BEICHHUS,

130 9YaCTHOTO ¥ KOMITO3UIINU (DYHKINH !
131 Konrponsnas padora: "[IponzBoanas” 1 1
132 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKuun"
134 Wrorosas koHTposibHAs paboTa 1 1
135 Wrorosas koHTpoJIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3ALIHS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposabHbie

Bcero
padoThI

IpakTn4yeckue
padoThbI

Jlara
HU3yYeHH
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[Tpumenenne mpou3BOJHON K
uccienoBaHui0 GYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[Ipumenenue npou3BOIHOMN K
UCCIeI0BaHUI0 GYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne npou3BOHOMN K
uccaea0BaHuio QyHKIN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
UCCIIEIOBaHUIO (PYHKIIMM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
UCCIeI0BaHMI0 (PyHKIMA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenne nporu3BOIHON K
MCCIIETIOBAaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIIETO U

HAauMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GYHKLINU Ha OTpe3Ke




Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HePEPHIBHOM
(GyHKIIMH Ha OTPE3Ke

Haxoxnenne HanOoOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(bYyHKINHU HAa OTpe3Ke

11

Haxoxneaue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUEHUS HETPEPHIBHOM
(bYHKINU Ha OTpe3Ke

12

Haxoxxnenne HanOoJbIIero 1
HaMMEHBIIIETO 3HAYEHUS HEIIPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

13

[Ipumenenue nporu3BOIHOMN IJIsI
HaXOX/ICHUS HAWJTYYIIIeTO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenue nporu3BOIHOMN AJIst
HAaXOX/ICHUS HAWTYYIIIEeTo PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne npou3BOIHOM s
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyJIoN Uil
rpadukoM

16

[IpuMeHeHne Npou3BOIHOM s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npolrecca, 3aJaHHOro (OpMYJION HITH




rpagukoM

17 Komnosumus ¢pyHkimii

18 Komnozumus GpyHkimii

19 Kommo3zurus ¢hyHKimii

20 I'eomerpuueckne 0Opa3sl ypaBHEHUN Ha
KOOPJAMHATHOW IJTIOCKOCTH

1 I'eomeTpuueckue o6pas3bl ypaBHEHUHN Ha
KOOPAMHATHOW INTOCKOCTH

” Konrponsnas padora: "HccnenoBanue
(YHKIMH C TOMOIIBIO MTPOU3BOIHON"

7 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 ITepBooOpa3Hble 3MeMEHTApHBIX (QYHKIIHA.
ITpaBuia HaX0XKAECHUS IEPBOOOPA3HBIX

75 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITHAN.
ITpaBua HaXx0XAEHUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpudecKuii CMbICI
UHTETpasa

27 Beruucnenue onpenenéHHoro HHTerpaa
no ¢opmyne Hretorona-Jleitbuuma

73 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HproTona-JlelOHuIa

29 [TpuMeHeHHe UHTErpana A HaXOXKAECHUS
IUIOINAAEH TUIOCKUX QUTyp

30 [IpumeHneHue uHTerpaia A HaX0XKACHUs
00BEMOB reOMETPUUECKUX Tell

31 [Tpumeps! pemenuit quddepeHnnatbHbIX




YpaBHEHUU

[Ipumeps! pemiennii AU pepeHnrnaIbHbIX

32 .
ypaBHEHM
MatemaTnueckoe MOAEINPOBAHNE

33 peabHBIX IIPOLIECCOB € MTOMOIIBIO
i depeHnranbHbIX YpaBHEHUH

14 Konrponsnas padora: "[leppooOpasznas u
uHTerpan”

15 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpauKu

16 Tpuronomerpuieckne GyHKIAN, HX
CBOICTBa U rpaduKku

37 Tpuronomerpudeckue QyHKIUH, UX
CBOMCTBa U rpaduKu

18 Tpuronomerpudeckue QyHKIUH, UX
CBOWCTBA U TpapuKu

19 Tpuronomerpuueckue QyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEN TPUTOHOMETPUUYECKUX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUI C TOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKOM OKPYKHOCTH

44 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenne TpuroHoMeTprUUECKUX
HEPABEHCTB

47 Pemennie TpUroHOMeTpUUECKUX
HEPABEHCTB
Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUIECKUX (PYHKITHH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOBI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapu(MUUECKIX HEPABEHCTB

55 OCHOBHBIC METO/IbI PELICHHS




JorapupMUUECKUX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUA

36 norapu(MUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHHS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHS
UppaIMOHAILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHUS
UppaMOHATILHBIX YPAaBHEHHNA
2 I'paduueckue METOIbI peLICHUS
UppaMOHAIBLHBIX YPAaBHEHHUN
63 I'padrueckue MeTO bl peLIeHUs
MoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTO bl peLIeHNs
IIOKa3aTeIbHbIX HEPABEHCTB
65 ['paduueckue METOIBI peICHHUS
Jorapu(pMUUECKUX YpaBHEHUI
66 I'paduueckue METOIBI peLICHUS
norapuMHYECKUX HEPABEHCTB
67 I'paduueckue METOIbI peLICHUs
JorapupMHUUECKUX HEPABEHCTB
68 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCJIbHBIX 1 HOFapH(bMquCKHX




YpaBHEHUU

69

I'padmyaeckue MeTOABI peIICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeTOABI peIICHUS
MOKA3aTeNbHBIX U JIOTapU(PMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pemeHus
MOKA3aTeNbHBIX U JTOTapU(PMUIECKUX
HEPaBEHCTB

72

KoHntponbHas padota: "UpparmoHaibHbIE,
MOKa3aTeNbHbIE U JTorapuMHUecKue
HEpaBeHCTBA"

73

KowmrmekcHbie uncna. Anredpandeckas v
TpUrOHOMETpHUecKas (HOpMbI 3aITUCH
KOMIUIEKCHOTO YHClia

74

KommuiekcHble uncna. AnreOpanueckas u
TpUroHOMeTpHuecKkas (HOpMbI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTnueckue onepanuu c
KOMIIVNIEKCHBIMHU YK CJIaMU

76

Apudmernueckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH

78

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,Z[I/IHaTHOI;'I IIJIOCKOCTH

79

®opmyiia Myaspa. KopHu n-oii crenenu




N3 KOMIIJIEKCHOI'O YHCJIia

®opmyisia Myaspa. KopHu n-oii crenenu

80 13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHNEe KOMIUIEKCHBIX YHCEIN IS

81 pemeHus GU3NYECKUX U TeOMETPUIECKUX
3aj1a4

%) Konrponsnas pabdora: "KommiekcHbie
yucna"

83 HarypanbHble 1 1ienbie yucia

84 HarypanbHble u 1ienble ynciia

85 [IpumeHeHre NpU3HAKOB 1EIUMOCTH
LIEJIBIX YU CEIl

26 IIpuMeHeHne NpU3HAKOB 1EIUMOCTH
LIEJIBIX YU CEIl

27 [TpumeneHre NpU3HAKOB JIETUMOCTH
nensix uncen: HOJl u HOK

28 [IpumeHeHre NpU3HAKOB IETUMOCTH
nensix uncen: HOJ u HOK

29 [IpumeHeHre npU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHre NpU3HAKOB J1€IUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO
IIpuMeHeHne NpU3HAKOB 1EIUMOCTH

91 LEJIBIX YKCcell: anroput™ EBkinaa ans
pelieHus 3a/1a4 B LENbIX YUCIaX

90 KoHntponbHas pabdora: "Teopus menbix

yucen"




CucrteMa U COBOKYITHOCTh YPaBHEHUH.
93 PaBHOCHMIBHBIE CHCTEMEI U CUCTEMEI-
CJIECTBUSI

Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95 OCHOBHBIE METOBI PELLICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MPPALMOHATIBHBIX
YpaBHEHUHU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OcHOBHEBIE METOJBbI pCHICHUA CUCTEM U
99 COBOKYIHOCTEH JIOTapru(hMHUIECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUU

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHUYeCKHUX 3a/1a4 U 3a]1a4 U3

101 pa3IMYHBIX 00JIaCTeN HAYKU U PeaIbHOM
KU3HH, UHTEPITPETAIUS TTOJTYYSHHBIX

pe3yJIbTaToB




[IpumeHneHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3aa4 u3

102 pa3nuYHbIX 001acTeil HAyKH U peanbHOM
KHU3HH, UHTEPIPETALUS OTYYEHHBIX
pe3yIbTaToB
[IprmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajad U 3aja4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U PeaIbHON
KU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yIbTaToB
KonTponbhas padota: "Cucremsl

104 paloHaIbHBIX, HPPALMOHATIBHBIX
MOKAa3aTeNNbHbBIX U JIOrapu(PMUUYECKUX
ypaBHeHUH"

105 PannoHaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanmonaneHble HEpaBEHCTBA €
napaMmeTpamu

107 PanyonasibHble CHCTEMBI C TapaMeTpaMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

111 IToxa3aTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudpmuueckue ypaBHeHus,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMEI C




napamMeTpamu

114 Tpuronomerpruyeckue ypaBHEHUs €
rapameTpamu

115 TpuronomeTpuiyeckue HEpaBEHCTBA C
napameTpamu

TpUroHOMETpUYECKNE CUCTEMBI C
napameTpamu

116

[Toctpoenue u uccieaoBanue
MaTeMaTHYECKUX MOJIENEN peabHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYyallUi C MOMOIIbIO CUCTEM YPaBHEHHI
C mapameTpaMu

118

[TocTpoenue u uccienoBaHue
119 MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAIMI C IOMOIIBIO CUCTEM YPABHEHUHN

C mapaMeTpamMu

120 Konrponsnas padora: "3anaun ¢
napamerpamu”

121 [ToBTOpenwue, 060061IeHNE,

cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenwue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHul: "YpaBHeHus"

[ToBTOpenue, 0600IICHNE,
123 cucTeMaTu3alus 3HaHu: "Y paBHEHHUS.
CucrteMbl ypaBHEHHIT"




[ToBTOpenue, 0600IIECHNE,

124
cuctemaTuzaius 3HaHuii: "Hepasencrsa"

125 [ToBTOpenue, o6001IEHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenwue, 060061IeHNE,
cuctemaTtu3anus 3uanuii: "HepaBencraa"
[ToBTOpenwue, 06061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"

OBTOpEHHE, 0000IIIcHIE

IT , 0000 ,

128 cuctemaTusanus 3Hanuii: "[IpousBoaHas u
e€ npuMeHeHue"

BTOPEHU IEHU

IToBTOpEHue, 00001IEHNE,

129 cuctemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ nmpuMeHeHue"
[ToBTOpenwue, o600IIEHNE,

130 cucteMmaTusanus 3HaHuii: "MHTerpan u ero
npumeHenune"

131 [ToBTOpenue, o600IIEHNE,
cucTeMaTtu3aus 3Hanuit: "OyHkuun"

132 [ToBTOpeHue, 060061IeHNE,
cucTeMaTtu3anus 3Hanuit: "OyHkuun"

133 [ToBTOpeHue, 06061IEeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Hrorosasi koHTpobHAs paboTa

135 Nrorosast koHTpobHas paboTa

136 [ToBTOpenue, 06061IeHNE,




cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero odpasoBaHus

Yucna 1 BEIYMCICHUS

1.1

OnepupoBaTh MOHATHSAMH: paIlMOHAIBLHOEC U JICHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS M IECITHYHAS IPOOb, TPOIICHTHI

1.2

BoimonusaTe  apudmMernyeckue  omepalMd € palMOHAJIbHBIMU U
JIEHCTBUTEIIbHBIMHU Y CIIAMH

1.3

BrImonHATh npuOIMKEHHBIC BEIYUCICHHS, UCTIONb3YS IPAaBUIIa OKPYTIICHUS,
JienaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYUCICHUN

1.4

OHepHpOBaTB MOHATHUAMU: CTCIICHL C LCJIBIM IIOKA3aTCJICM, CTAaHAApPTHAA
(I)OpMa 3allucu HeﬁCTBHTeHBHOFO qucia, KOPCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIB30BaTh MOAXOMAAIIYIO (bOpMy 3aIlluCcu Z[GP'ICTBHTCJIBHLIX YUCCII OJIA
PCHICHUA MPAKTHUYCCKUX 3a1a4 U MPCACTABJICHUA TaHHBIX

1.5

OHCpI/IpOBaTB MOHATHUAMU: CHHYC, KOCUHYC U TAHI'CHC IIPOU3BOJILHOI'O YTIJIA;
HCII0Jb30BAaTh 3aIlIuCh IMPOU3BOJIBHOT'O yriia qepe3 06paTHI>Ie
TPUTOHOMCTPUUCCKHUC (I)yHKI_II/II/I

VYpaBHEHUS U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LEJOE,
panoHaIbHOE, MppalMOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

2.2

BoinonHATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

Brimonuate npeobpa3oBaHusl LENbIX, PALMOHATIBHBIX U HUPPALMOHAIBHBIX
BBIDAKCHUM W pellaTb OCHOBHBIE THUIIBI LENbIX, PAalUOHAIBHBIX U
UPPALMOHAIILHBIX YPABHEHUN U HEPABEHCTB

24

HpI/IMeHHTB YpaBHCHHUA U HCEPABCHCTBA MJIA PCIICHUA MATCMATHYCCKUX
3ala4 U 3a1a4 U3 pa3JIMIHbIX oOacrei HAayKH U peaHLHOﬁ KHU3HU

2.5

MOI[eJ'II/IpOBaTB p€ajJIbHBIE CHTyallMM Ha A3BIKC aJIre6pr, COCTaBJIATH
BbIpAXXCHHA, YPAaBHCHHA, HCPABCHCTBA I10 YCJIIOBHUIO 3aJlda4M, HMCCIICA0BATH
IMMOCTPOCHHBIC MOJCJIU C UCITIOJIb30BAHUEM allllapara anre6pbl

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh MOHATUSAME: (PYHKIHS, cIOCOOBI 3aqaHus (HyHKIMH, 00JIaCTh
ONpENIeNICHUs W MHOXKECTBO 3Ha4deHHMH ¢(yHKimm, rpaduk QyHKINH,




B3aUMHO OOpaTHbIC (PYHKITUU

OnepupoBaTh TNOHATHAMHU: YETHOCTh M HEYETHOCTh (PYHKUIUH, HYIH

32 GyHKIHUH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBatk rpaguku GyHKIMHA U1 penieHns ypaBHeHUN
3.4 Ctpouts 1 yuTath rpaduKu JUHEHHOW QYHKIIUHU, KBaAPATHUHON QyHKIUH,
CTETNIeHHOHN (YHKITHH C 1[EIbIM TIOKa3aTesieM
HcnonwszoBath rTpaduku (yHKUMHA A7 UCCIEIOBAHMS TPOILIECCOB U
3.5 3aBHUCHUMOCTEH MpH pElIeHUU 3aJad U3 JPYruxX Y4eOHBIX MpPEIMETOB U
peasibHOM JKU3HHU, BbIpaxaTh (pOopMyIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMHU
4 Hauana matemaTn4eckoro aHaiamsa
41 OnepupoBarh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reoMeTpuyecKasi Mporpeccun
49 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAasi TeOMeTpUYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIICH reOMETPHUECKON MPOTPECCHH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENIBHOCTEH W MPOrPEecCU it
' pelIeHus peasIbHbIX 3aJa4 PUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JJOTHKA
5.1 OniepupoBaTh NOHATHSIMHU: MHOXKECTBO, ONIEPALIMH HaJl MHOXECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr [ ONUCaHUus
5.2 pealbHBIX MPOIIECCOB U SBIEHUM, IPU PEUICHUH 3a7a4 U3 APYTUX yUSOHBIX
MIPEIMETOB
53 OnepupoBarb  NOHATUSIMU:  OINpENECIEHUE,  TEOopeMa,  CIEIACTBHUE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yabTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATUSAMH: HATypaldbHOE, LEI0€ YHCIO; HCIOJIb30BaTh
1.1 NPU3HAKK JEJIIMMOCTU LEJIbIX YHCEN, Pa30KEeHHE Yucia Ha MPOCThIe
MHOKHUTEIHN JJIsl peleHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHATIBLHBIM OKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIOrapudM 4ucia, AECATUYHBIE U HATypaslbHbIE
' JorapuQMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMeHsITh  CBOWCTBA CTENEHHM JUIs NPeoOpa3oBaHMs  BBIPAKCHHUH,




ONEepUpPOBaTh TMOHATUSAMHU: IIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIbI TOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoinonHATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEp)KAIIMX Jorapudmsl;
ONEpUpPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB

23

Haxonuts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEMa JUHEHHBIX ypaBHeHI/Iﬁ u eé PCLICHUC,
HCIIOJIB30BATh CUCTEMY JIMHEMHBIX ypaBHCHI/Iﬁ AJId pCIICHUA NPAKTUYICCKUX
3aaad

2.5

Haxoautb PCUICHUA HpOCTeI;'IIHI/IX CHUCTEM U COBOKYHHOCTGI;’I pairOHAJIbHBIX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

2.6

MonenupoBaTh peanbHble CHUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
BBIpQXXEHUS, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHUIO 3a/ayW,
HCCJIEIOBATh MMOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM arlapara ajareopbl

@yHKIUU U TpaduKH

3.1

OnepupoBaTh MOHATUSMH: TepHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHMH, TOYKH JKCTpeMyMa (yHKIMH, HauOoJsbliee H
HaMMEHbIIIee 3HAYCeHUs (QYHKIMKA HA TMPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (yHKIMH, 331aHHON TpapuKoM

3.2

OnepupoBaTh NOHATHAMM: TpapUKH MOKa3aTEIbHOH, JOrapupMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX Ha KOOPIMHATHOM
IUIOCKOCTH U UCTIOJB30BATh JUIsl peIlICHHsI YpaBHEHHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOMN IIOCKOCTH IpauKy JTMHEHHBIX YpaBHEHUM
U MCIIOJIb30BaTh UX Ui PELICHUs] CUCTEMBI JINHEHHBIX ypaBHEHUN

3.4

HcnonszoBath rTpaduku (yHKUMHA AJI8 UCCIEIOBAHMS TPOILIECCOB U
3aBHUCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUILINH

Hagana maTemaTnueckoro aHaamsa

4.1

OnepupoBath MOHSATUSMU: HEMPEPbIBHAS (PYHKIIHS, TPOU3BOIHAS (QYHKIUH;
UCIIONB30BaTh T€OMETPUYCCKHA M (DPM3MUECKUN CMBICT TPOU3BOIHOW IS
pelIeHus 3a1a4

4.2

HaxonuTe  NMpoW3BOAHBIE  DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
IPOHU3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

4.3

Hcronp30BaTh  TMPOW3BOMHYIO U HWCCIEIOBaHHS  (QPYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTh pPe3yJIbTaThl HCCIEIOBAHUS K
HOCTPOCHUIO I'pahuKOB

44

Hcmons3o0BaTh MMPOU3BOAHYIO JJII HAXOXACHHA HAWITYy4dYIICrO PCIUICHUA B
IMPUKIaJHBIX, B TOM YHCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OnepupoBaTh MNOHATHSAMH: IE€pBOOOpasHass M HHTErpaig; I[OHUMATh
reoMeTpUUYeCKUi U GU3NYECKUI CMBICIT UHTErpaia

4.6

HaxoauTte mepBooOpasHbie 3NIEeMEHTAPHBIX (QYHKIHUN, BRIYUCISATh UHTETPAT
no popmyne Herotona — JleiiOHuna




4.7

Pemrate npukiagHbeie 3a/1a4d, B TOM YUCIIE CONMAITBHO-YKOHOMHYECKOTO M
(GU3UIECKOro XapakTepa, CpeICTBAMH MAaTEMAaTHIECKOTO aHAIIN32a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

IIpoBepsieMblii 31eMeHT CoepKaHUs

Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JI€CATUYHbIE JApOOU, MPOLEHTHI,
11 OecKOHeUYHbIE Nepruoaudeckre Apodu. ApudMeTHuecKre ornepanuy ¢ paluoHaIbHBIMU
' YUCJIaMH, TIPe00pa30BaHUs YUCIOBBIX BeIpakeHUM. [Ipumenenue npobeii 1 IpOLEHTOB
JUIS pellieHus] IPUKIIaJHBIX 337a4 U3 PA3IMYHBIX OTpaciiell 3HaHUH U pealibHOM KU3HU
JleiicTBuTenpHble yncia. PanmoHanbHble U MppalMoHaIbHble yicia. ApudmeTnyeckue
1.2 | omepauuu c AeWCTBUTEIbHBIMU YHciaMu. [IpuOmMkEHHbIE BBIYUCIEHHUS, MpaBHIa
OKpYTIJICHUS, IPUKU/IKA U OLIEHKA pe3yJibTaTa BHIYMCICHUN
Crenens ¢ nenbM nokasarenem. CranaapTaas Gopma 3amucu IeHCTBUTEIBHOTO YUCTIA.
1.3 Hcnonk3oBanne noaxosmield (opMbl 3alTUCH JIEHCTBUTENBHBIX YHCEIN IS PEIIeHUs
MIPAKTUYECKUX 3aJ1ad U MPECTABJICHUS JaHHBIX
L4 Apudmernueckuil KOpeHb HATypalbHOH cTeneHu. JleWcTBUS ¢ apuPMETHIECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTra. ApKCHHYC, AapKKOCHHYC,
apKTaHT€HC YKCIOBOT0 apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnaecTBa u TOXKAECTBEHHbIE Pe0Opa30BaHUs
29 ITpeoOpa3oBanne TPUTOHOMETPUUECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
)3 VYpaBHeHHMe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
WHTEPBaJIOB
2.4 Pemenue nenbix U ApoOHO-pAIMOHAIBHBIX YPAaBHCHHU U HEPABEHCTB
2.5 Pemenre nppanioHaNbHBIX YPaBHEHUH U HEPAaBEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPaBHEHUI
57 IIpuMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJa4 U 3a]a4 U3
' pa3IMYHBIX 00JacTel HAYKU U pPeaNbHOMN KU3HH
3 OyHKIMH U TpaduKu
31 Oynkiusa, cmocodsl 3amanus (yHkmuu. [padux yskmuu. BzammHo oOpaTHBIE
’ byHKIHH
39 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymum  QyHKIum.
' [IpoMexyTku 3HAaKONOCTOSIHCTBA. YETHBIE N HEUETHBIE (PyHKLINU
33 CrenenHast (GyHKIHSI ¢ HATypaJbHBIM H LIeJbIM Noka3aTeneM. E€ cBoiicTBa u rpaduxk.




CaoiicTBa 1 rpaduK KOPHSI 71-0 CTETICHU
34 Tpuronomerpudeckass OKpPY>KHOCTb, ONPEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
' YHCIIOBOTO apryMeHTa
4 Havana maTemaTnyeckoro aHaamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHus MoOcleAoBaTenbHOCTEH. MOHOTOHHBIE
’ MIOCJIE0BATEIBHOCTH
Apudmernueckas U TeoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TeOMETpHIeCKas NpPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMEeTPpUUECKON
’ nporpeccuu. PopMyna CI0XKHBIX HPOLEHTOB. Mcmonap30BaHWE NPOrpeccuu st
peuIeHus pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omnepauuyd HaJ MHokecTBamu. Jluarpammblr Oiinepa — BenHa.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOTO —ammapara Juid ONMCAHUS PEaJIbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LETBIX YHCET
1.2 Crenenb ¢ pauMoHaNbHBIM MOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudm yucna. JlecaTnyHble U HaTypajgbHbIE JOrapudMbl
2 YpaBHEHUsI U HEpABEHCTBA
2.1 [IpeobpazoBaHne BBIpaKEHHA, COAECPIKALINX JIOTAapU(DMBI
2.2 [TpeoOpa3zoBaHue BhIpaKEHH, COIEPKALINX CTENICHH C PAllMOHAIBHBIM MOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEpaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUH. Pemenue npukiaaHbix 33124 ¢ MIOMOUIbIO CUCTEMBbI
’ JMHENHBIX YpaBHEHUN
2.7 CucTeMsbl 1 COBOKYITHOCTH PallHOHAIBHBIX YPAaBHEHUIN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEMATUYECKUX 3aj]ay
' ¥ 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




(yHKIMU Ha IPOMEKYTKE

3.2 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [okazarenbHas u orapudmMuueckas GyHKIUU, X CBOHCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB GyHKUMH 1715 pellieH s ypaBHEHUH U IMHEMHBIX CHCTEM
Hcnonp3oBanue rpadukoB PyHKITUHN TSI KCCIICIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HMKAIOT IPU PELICHUM 3a4ad U3 JPYr'HX Y4YeOHBIX IpPEeIMETOB H
peaTbHOM KU3HU
4 Hayana maTemaruueckoro ananusa
4.1 HenpepoiBHble QyHKIMU. METOA HHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB
4.2 [IpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NYECKUA CMBICI TPOU3BOIHON
43 [IpousBoaHbIE 3JIeMEHTApHBIX (yHKIHH. DOpMynbl HAXOXKACHHUS TMPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUH
[IpumeHeHue mpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKUMH HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxneHne HanOosbLIEro M HaMMEHbBIIEro 3HaueHUs QyHKIUU Ha
OTpE3Ke
[IpumeHeHne MpoOM3BOJHON Ui HAXOXKAECHUS HAWIYYILIEro peleHUs] B MPUKIIAJIHbBIX
4.5 3amadax, JUIA ONpEACNCHHS CKOPOCTH TIpOIecca, 3aJaHHOTO (HOpMYJIOW WM
rpaduKoM
4.6 IlepBooOpa3nas. Tabiuma nepBooOpa3HbIX
47 WuTterpan, ero reomerpudeckuii u ¢pu3ndeckuil cMbIci. Brruncinenue uHTerpana no

¢dbopmyne Hetotona — JleliOHuma




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

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

Brnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a]ady;
yMeHHe (OpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUAMU: OIPENIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPaBUJIBHOCTb  PAcCYXKIACHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN 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
U OIUCHIBAThH TPadbl pa3TUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HAaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIBbHBIM MOKa3aTeIeM,
norapudmM YHMCIA, CHUHYC, KOCHUHYC M TAaHI€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOIYJ0, PAalMOHAIBHOE YHUCJIO, HWPPAlHUOHAIBHOE YHUCIIO,
MHOKECTBA HATypPAJIbHBIX, LENBIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIH30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIINN 001U
JENUTENIb W HaWMEHbIIee o0Ilee KpaTHOe, anropuT™M EBkimuma mnpu
pELIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJNHATH BBIUYMCICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMHU U JorapupmMamu, npeodpazoBaHusi IPOOHO-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

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




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

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




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




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

Kon

IIpoBepsieMbli 31EMEHT COACPKAHMUS

Yucina 1 BEIYMCIIEHUSA

1.1

Harypanbnsle u nensie uncia. [Ipu3Haky AeIMMOCTH LHEIbIX YHCEIT

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

I OecKOHEUYHbIE IEPUOANYECKHE APOOH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTerneHH. JeHcTBHs ¢ apupMeTHYeCKUMU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ nenslM nokasarenaeM. CTENeHb ¢ pallMOHAIbHBIM NoKa3areneM. CBoMCTBa
. CTETEeHU
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm ynucna. JlecaTuuHble U HaTypajgbHbIE JOrapudMbl
JlelicTBUTENbHBIE YHuCNA. ApU(PMETHYECKHE ONepaluud C JeHCTBUTENbHBIMU
1.7 yycnamu. [IpubnuxEHHbIE BHIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA
pe3ysbTaTa BEIYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommiekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [ensie 1 qpoOHO-paITMOHATBHBIC YPABHEHUS
2.2 HppanmonanbHbie ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3zaTenbHbIe U JTOrapuPpMUUECKHE YPAaBHEHHS
2.5 Lenblie n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHple HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOTapHPMHUUYECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cuCTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTeslb MaTPULIbI
3 OyHKIMU U Tpaduku




OynkuUa, cnocodbl 3amanus ¢yHknuu. ['padux Pynxiuu. BzanmHo oOpaTHBIC

3 ¢ysnkuuu. YétHeie U Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymm ¢yHkuum.
39 [IpomMexxyTku  3HAKONMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYyHKIIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanbGonbliee ¥ HauMeHbIee 3HAYEHUE
(GYHKIIMU HA IPOMEKYTKE
13 CreneHHasi (yHKUMS C HATypajdbHBIM M IENbIM MoKa3arerneMm. EE cBoiicTBa
. rpa¢uk. CoiicTBa U rpaduK KOpHS 1-0i CTENEHH
34 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zarenbHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcuMmnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIHH,
' HeTIPEPHIBHBIX Ha OTpPE3Ke
3.7 ITocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccur. @opmyiia CI0XKHbIX IPOLIEHTOB
4 Hayana maTemaruyeckoro anammsa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoaHbIE 371€MEHTAPHBIX (PYHKIIHIA
[IpuMeHeHne TPOM3BOAHON K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIEro U HAaMMEHbBIEro 3HaYeHUs (YHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JOrHKa
5.1 MHoxecTBO, onepanuu HaJl MHOKecTBaMH. Jlnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnwucarenpHasi CTAaTUCTHUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe M TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpaIleHUS
7.5 Koopaunnatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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