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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 be3y. MHOrowiensl ¢  UEIbIMHU
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 KIIACC

Yucsia v BbIYMCJIEHUS

Harypanbuble u nenblie yncna. [I[puMeHeHrne NMpU3HAKOB JIETMMOCTU LEIbIX
qyuces, HauOonbmui obmui aenutens (mamee — HOJl) u Haummensbliee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinaa st pereHust
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcupie uucna. AnreOpanueckas W TpUTOHOMETpHUecKas (OpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApU(pMETHYECKHe OMNEpali C KOMIUIEKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oM cTeneHu U3 KOMIUIEKCHOrO 4yucia. [Ipumenenune
KOMITJIEKCHBIX YMCET IJIsl PeIIeHUs PU3NYECKUX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUs U HEPABEHCTBA

Cuctema U COBOKYNHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHUS] TOKA3aTeJIbHBIX U  JIOTApU(DMHUUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIIHOCTEW pAIlMOHAIbHBIX,
UppaIMOHATbHBIX, MOKA3aTEIbHBIX U JIOTapUOMUUIECKUX YPABHEHUM.

VYpaBHeHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHU.



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 QyHkIui. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckui CMBICJI WHTErpala. Breruucnenue
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
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThbI
pecypchl
MHOX€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHoOrouneHsl. PauHOHaJILHHeU YpaBHEHUS U 4 | + AKP
HepaBeHCTBA. CHCTEMBbI IMHEHHBIX
YpaBHEHUH
) Oynkuun u rpapuku. CreneHHas GyHKIMS C 12 |
LIEJIBIM TOKa3aTelleM
3 ApudmeTrdeckuii KOpeHb N-0i CTETICHHU. 15 |
HppaunroHanbHble ypaBHEHHS
4 [ToxazarenbHast pynkuus. [TokazarenbHble 10 |
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 18 |
Jlorapugmuyeckue ypaBHECHHS
6 TpuroHomMeTpuuecKre BbIpaXKEHUs U ” |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1
HenpepsiBabie Gpynkiun. [Iponssoanas 20 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATHU3AIIHS 5 )
3HAaHUU
OBULIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Hara DJIeKTPOHHbIE
Ne Tema ypoka uudgposbie
n/n o0pa3oBaTe/bHbIE
pecypchl
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Diinepa-Benna
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arapara jisi perieHus 3ana4d
4 Panmonaneheie yncia. OOBIKHOBEHHBIC U IECATUYHBIE APOOU, MPOIICHTHI, 0ECKOHEUHBIE
nepuoAnYecKue Ipoou
5 Panmonanpheie yrcna. OObBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHbIE
MePUOIUYECKHE TpooH
6 [Tpumenenne qpobeii 1 MPOIEHTOB IS PEIICHUS IPUKIIATHBIX 3314
7 [Tpumenenue apobeit U MPOIIEHTOB AJIs PELICHUS MPUKIAIHBIX 3a/1a4
8 HelictBuTenbHbIe ynca. PalimoHanbHbIe M UPpALIMOHATIBHBIE YUCIa
9 ApudmeTrueckue onepanuu ¢ JeHCTBUTEIbHBIMEI YUCIaAMU
10 Mopynib 1eMCTBUTEIBHOTO YUCIa U €r0 CBOMCTBA
1 [TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIa OKPYTIICHHS, IPUKUIKA U OIIEHKA pe3yabTaTa
BBIUMCIICHUMN
12 OcHOBHBIE METOJIbI PEIICHUS 1IeNIbIX U IPOOHO-pAIIMOHATBHBIX YPABHEHUI U HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIICHHUS LETBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHU U HEPABEHCTB
14 22-26.09 AOmunucmpamuenan KOHmpoavHasa paboma
15 MHorouneHns! OT OJHOM NepeMeHHOMU. JleleHre MHOTO4IeHa HA MHOTOWIEH C OCTaTKOM.
Teopema bezy




16 Mmuorowiens! ¢ niesnpiMu kKodddurmentamu. Teopema Buera

17 Pewienne cucreM TMHEHHBIX YPaBHEHUN

18 Perienue cuctem JIMHEHHBIX YpaBHEHUM

19 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTpULIbl 2X2, ero
FE€OMETPUUYECKUN CMBICIT U CBOMCTBA; BBIUMCICHUE €r0 3HAUCHUS

20 Onpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA; BBIYMCIEHUE €T0
3HAUEHUs

21 [IprmeHeHure onpeaenuTens sl PEIIEHUs CUCTEMbI JIMHEWHBIX YPaBHEHHI

22 Pemenue npuknaaHpixX 3a7a4 ¢ NOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUN

23 Pemenune npukinagHbIX 3a/1a4 C MOMOIIBIO CUCTEMBI JIMHEHMHBIX YpaBHEHUI

24 6-10.10 Konumponvnaa paboma: "Payuonansnoie ypasnenusn u nepasencmea. Cucmemol
JIUHENHbIX ypasHenui"’

)5 Oynk1us, crocoOsl 3aganus GyHKIMU. B3aumuo o6patable pynkumu. Komnosunums
byHKIII

26 I'padux GpyHkumu. DnemMeHTapHble mpeodpa3oBaHus rpaguKoB GyHKIMN

7 Ob6mnacTp ornpeneneHus: © MHOXKeCTBO 3HaueHUd ¢pyHkuuu. Hynu pynkuuu. [pomexyTku
3HAK MOCTOSIHCTBA

)3 Yérnbie 1 Heu€éTHbIe pyHKUMU. [lepruoanueckue GpyHkmu. [IpoMexxyTkn MOHOTOHHOCTH
byHKIIIN

29 MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonbiiee 1 HanMeHblee 3HaueHne GyHKINN Ha
IIPOMEXYTKE

30 Jluneiinas, kBagpaTuuHas U IpoOHO-THHEHHas QyHKINN

31 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE rPpahuKOB 3TUX (HYHKIIMNA

32 DJIeMEHTapHOE MCCIICIOBAaHNE U TTOCTpOeHUE TpaduKOB ITHX (PYHKITHI

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herorona

34 CrerneHs ¢ 1enbIM ITOKa3zaTeneM. bunom HeroToHa




35 CrenenHas GyHKIUS C HaTypalbHBIM U IIENBIM MOoKa3zarenaeM. E€ cBoiicTBa u rpaduk

36 5-7.11 Konmponvnaa paboma: ""Cmenennasn pynkyua. E€ ceoticmea u cpaghux"”’

37 Apudmernueckuii KOpeHb HATYpPaIbHOM CTETICHH B €T0 CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €TO CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIM, COJIEPIKALTNX CTENCHH U KOPHU

40 [Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHHH, COJIEPKALINX CTENEHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA, COJIEPIKALTNX CTEIICHH U KOPHH

42 Uppannonanbabie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUSI HPPALMOHAIIBHBIX YPAaBHEHHI

43 Wppaunonansheie ypaBHeHHUs. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIBHBIX YPaBHEHUM

44 Uppaunonansubie ypaBHeHus. OCHOBHBIE METO/IbI PEILICHUS UPPAILIMOHATIBHBIX YPaBHEHHIA

45 PaBHOCHIIbHBIE TIEPEXOIBI B PEIIICHUU UPPAIMOHATBHBIX YPaBHEHHUI

46 PaBHOCHIIbHBIE TIEPEXOBI B PELIEHUU UPPALMOHATIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TTEPEXObI B PEIICHUU UPPALMOHATIbHBIX YPABHEHHI

48 PaBHOCHIIbHBIE TIEPEXObI B PEIICHUU UPPALMOHATBHBIX YPaBHEHUI

49 CaoiicTBa U rpad K KOpHS N-0¥ CTENEeHU KaK PYHKIIMU 0OpaTHON CTETEHU C HATypaJbHBIM
nokazaTtesiem

50 CaoiicTBa U rpa@uK KOpHS N-OM CTENEHU KaK QYHKIIMH 0OpaTHON CTENEeHH C HAaTypaJIbHbIM
noKa3aTesiem

57 1-5.12 Konumponvnaa paboma: ""Ceoiicmea u zpaguk kopusa n-oit cmenenu. Uppauyuonanvhoie
ypaguenun'"

52 Crenenb ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA

53 Crenenb ¢ pallMOHAIbHBIM [10KA3aTEIEM U €€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA

55 [TokazarenpHast pyHKIMs, €€ cBoicTBa U TpaduK

56 Wcnonb3oBanue rpaduka GyHKINUN I pEeLICHUs] ypaBHEHUI




57 Hcnonp3oBanue rpadguka GyHKIUU I PEIICHUS YPaBHCHHUI

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHUS TI0KA3aTEIbHBIX YPaBHEHHM

59 IToka3arenbHble ypaBHeHHs.. OCHOBHBIE METO/IbI PEILICHHSI TOKA3aTeIbHBIX YPAaBHEHUN

60 [Toxa3zarenbHble ypaBHEeHUs. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX YPAaBHEHUI

61 22-26.12 Konumponvnas paboma: "lloxkazamenvnan pynkyua. Ilokazamenvnsie ypagnenun'

62 Jlorapugm yucna. CroiicTBa norapudpma

63 Jlorapugm umcna. CoiicTBa jJorapudma

64 Jlorapudm uucna. CoiicTBa jorapudpma

65 JlecATUYHBIE U HATYpaAJIbHBIE JTOTapH (MBI

66 JlecaTu4HbIE U HaTypaJIbHbIE JOTapr(pMbI

67 [IpeoGpa3oBanue BbIpakeHUH, coepKalnX JOrapupMbl

68 [IpeoOpazoBaHue BeIpaKEHHA, COACPIKALINX JIOTapU(DMBI

69 [IpeoOpa3zoBanne BeIpaKEHUH, COAEPIKAIINX JIOTAPUPMBI

70 Jlorapugmuueckast GpyHKIus, €€ CBOHCTBA U Tpaduk

71 Jlorapupmuueckas GhyHKIHs, €€ CBOWCTBA U TpaduK

72 Wcnonb3oBanue rpaduka pyHKINN AJ1s pELLICHUs] ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIMU I pEIeHUs] ypaBHEHUH

74 Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METO/IbI PELICHHSI IOTapUPMUUECKUX
ypaBHEHUH

75 Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHHs JTOrapu(PMUUECKUX
ypaBHEHUN

76 Jlorapudgmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI peILIEHHs JOrapuPMUUECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TEpEXObl B PELLIEHUH JIOTaPU(PMUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXO/Ibl B PEIICHUH JIOrapu(PMUUECKUX YPaBHEHUN




79 2-6.02 Konumponwvnas paooma: "Jlocapugpmuuecxkan pynkyus. locapugpmuueckue ypasnenusn'

80 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHI'€HC YUCIIOBOTO apryMEHTa

81 CuHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YMCIOBOI0 apryMeHTa

82 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO apryMeHTa

84 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX (PyHKINH
YHCIIOBOTO apryMeHTa

g5 Tpuronomerpudeckas OKpy>KHOCTb, OIIPeIeTICHUE TPUTOHOMETPUUECKUX (PYHKITHI
YHCIIOBOT'O apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

87 OCHOBHBIE TPUTOHOMETPUUECKUE POPMYJIBI

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI

90 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUI

91 [IpeoOpa3zoBaHre TPUTOHOMETPHUIECKUX BBIPAKECHUN

92 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX BBIPAXKEHUN

93 [IpeoOpazoBaHue TPUrOHOMETPUUECKUX BbIPAXKEHUH

94 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUN

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN

96 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH

97 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN

98 PelieHne TpUroHOMETPUYECKUX YPaBHEHUH

99 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUIN

100 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN

101 16 -20.03 Konumponvnasa paboma: "Tpuzonomempuueckue 6biparxcenus u mpuzoHoMempuiecKue




ypasuenun'"

102 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHM [IOCIIEA0BATENLHOCTEN. MeTon MaTeMaTUUECKOH
WHIYKIUU

103 MOHOTOHHBIE U OTpaHUUYEHHBIE MTOCeA0BaTeIbLHOCTH. McTopus anann3a 6eCKOHEYHO
MaJbIxX

104 Apudmernueckast mporpeccus

105 I'eomerprueckas nporpeccust

106 beckoHeuHo yObIBarOIIas reOMETPUIECKask TPOTPECCHUs

107 CymMma 6eckoHeuHO yOBIBaOIIEH reOMETPUIECKO porpeccun

108 JIMHEeHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Hucio e. @opmyJia CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio €. @opmyJia CIOKHBIX ITPOLIEHTOB

110 Hcnonp30Banne NIporpeccuu Ui pelieHns pealIbHbIX 3aa4 MPUKIaJHOTO XapakTepa

111 6—10.04 Konumponwvnas paboma: "lIlocnedosamenvrnocmu u npozpeccuu"’

112 HenpepoiBHbIE GYHKIINU U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTH rpaduKOB PYHKITUIH

114 CoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3KE

115 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3KE

116 Meroa MHTEPBAJIOB JUISl PELICHUST HEPABEHCTB

117 MeTton MHTEpPBAJIOB ISl PEIIEHNS HEPABEHCTB

118 Metoa MHTEpBAJIOB U1 PELICHHS] HEPABEHCTB

119 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLWH ISl peIICHHs 3a1a4

120 [IpumeHeHre cCBOMCTB HENIPEPBHIBHBIX (YYHKIIMH JIJIS PEeIISHUS 3a1a4

121 [lepBas u BTOpast Npou3BOAHbBIE PYHKIIUU

122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHON

123 Onpenenenue, GU3NYECKUN CMBICT TPOU3BOIHOM




124 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH
125 YpaBHeHHEe KacaTeNbHOU K TpaguKy QyHKIUN
126 [Tpon3BogHBIC ATIEMEHTAPHBIX (YHKIIHHA
127 [Ipon3BoHBIE AEMEHTAPHBIX (PYHKINH
128 [IpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIMU (QYHKITUI
129 [IpousBoHast CyMMBbI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (QYHKIUI
130 [IpousBoHas CyMMBbl, IPOU3BEICHHS, YACTHOTO M KOMIO3ULIUU (PYHKIUH
131 12 -15.05 Konumponwvnasa paooma: "Ilpouszeoonan’
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alUs 3HAHUI
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIM 3HAHUH
134 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 3HAHUM
135 18—-22.05 Hmozosasn konmponvhan paboma
136 [ToBTOpEeHmE, 0600IICHUE, CHCTEMaTH3allusl 3HAHUT




TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kourpoasbnsie | IIpakTHyeckue
n/n NPorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| HccnenoBanue GyHKIMNA C TOMOLIBIO ” |
MPOU3BOTHOMN
2 [TepBooOpasHast u MHTETpaI 12 1
3 ['paduku TpUroHOMETPUUYECKUX (PYHKLUH. 14 1
TpuronomeTpruyecKkue HEPaBEHCTBA
HppanmoHanpHele, TIOKa3aTEIBHBIE U
4 PP 24 1 +TT (21)
Jorapu(pMUIECKUe HEPaBEHCTBA
Kommiekchsle yncna 10 1
6 HatypanbHble u 1ienble yncia 10 |
CucreMsbl palioHaIbHBIX, HPPALMOHATIBHBIX
7 MOKA3aTeNbHBIX U JIOrapu(pMUIECKUX 12 1 + TT(2u)
ypaBHEHUH
8 3ana4u ¢ napaMeTpamu 16 1




[ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS

: 16 TT (2u)
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Hara DJIEeKTPOHHbIE

Ne nugpossie
Tema ypoxka bp

n/n o0pa3oBaTe/bHbIE

pecypchl

HpI/IMeHeHI/Ie HpOHSBOHHOﬁ K UCCIICAOBAHHUIO (byHKI_II/Iﬁ Ha MOHOTOHHOCTBb U 9KCTPEMYMBI

[TpumeHeHne TPOU3BOJHON K HCCIIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI

HpI/IMeHeHI/Ie HpOI/I3BO,Z[HOI>'I K UCCIICIOBAaHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPECMYMBI

[IprMeHeHre TpOU3BOJHON K UCCIIEIOBaHUIO (YHKIMII HA MOHOTOHHOCTh M SKCTPEMYMBbI

[TpuMeHeHne TPOU3BOTHOMN K HCCIEIOBAHUIO (DYHKIIMKA HA MOHOTOHHOCTb M SKCTPEMYMBI

[IpumeHeHre TpOU3BOJHON K UCCIIEIOBaHUIO (GYHKIMII HA MOHOTOHHOCTh M SKCTPEMYMBbI

HaxoxneHrne HanboIbIIero 1 HAaMMEHBIIETO 3HAYCHHSI HeTIPEPhIBHOW (DYHKIIMK Ha OTpe3Ke

Haxoxnaenue HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAUYECHHUS HerepBIBHOﬁ (I)YHKI_[I/II/I Ha OTPE3KEC

Haxosxnienre HanOoJIbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMH Ha OTPE3KE

Haxoxnenue HaMOOJIBIIEr0 1 HAUMEHBIIIETO 3HAYCHHUS HerepBIBHOﬁ (I)yHKI_II/II/I Ha OTPE3KE

— =l |l QI ||| ]WL]IND ]|~

—_ O

Haxoxaenre HanbobIIero 1 HaMMEHbILEro 3HaYeHHsI HeMIPephIBHOM (DYHKIIMU Ha OTpe3Ke




12 Haxosxenrne Han0oJpIiero 1 HAMMEHBIIIETO 3HAYEHUST HEITPEPHIBHON (DYHKITMH HAa OTPE3Ke

13 ITpuMmeHeHre NpOM3BOJHON JJI HAX0XK/IECHNS HAWJIYUILEero peleHus B IPUKIAAHbIX 3a/1a4ax

14 [TpumeHneHre TPOU3BOIHON I HAXO0XKACHUS HAWTYUILEro peleHus B MPUKIAAHbIX 3a/1a4ax

15 [IpumeHeHre npOu3BOJHOMN JJisl ONPEESIEHUSI CKOPOCTH U YCKOPEHUS MpoIiecca, 3aJaHHOTO
dbopmynoit wim rpagukomM

16 IIpuMmeHeHre NpOn3BOJHON JJIs ONPEAEIIEHUS CKOPOCTH U yCKOPEHUS MpoIiecca, 3aJaHHOTO
bopmyoit umu rpaduxkom

17 Kommozurus ¢hyHkimii

18 Kommozurmus GpyHKIwii

19 Kommozurus ¢hyHKimii

20 I'eomeTpuueckue o6pa3bl ypaBHEHUH Ha KOOPIMHATHON IUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAWHATHOMN MIOCKOCTH

22 6-10.10 Koumponvnas paboma: ""Hccneoosanue goynkuyuii ¢ nomouipto npou3eoonou’"

23 ITepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpasubie aneMeHTapHbIX QYyHKIUN. [TpaBria Hax0XACHUS IEPBOOOPA3ZHBIX

25 [TepBooOpasHbie aeMeHTapHBIX (HyHKIHNA. [IpaBuiia HaxoKAEHUs IEPBOOOPA3HBIX

26 Hnrerpan. ['eoMeTpudyecKkuid CMBICT UHTETpaia

27 Brruucnenue onpenenénnoro unrerpaia mno ¢popmysie Herorona-JIeitbuuia

28 Brruucnenue onpenenéHnoro unterpaia mno gpopmyne Hotorona-JleiioHuna

29 [IpumeneHnue nHTErpaa sk HAX0XKICHHSI TUIOIIAICH IIIOCKUX QUTYP

30 [TpuMeHeHHEe UHTErpalIa I HAX0XKICHUSI 00bEMOB T€OMETPHUECKUX Tell

31 [Tpumeps! pemenuit nuddepeHmanbHbIX YpaBHECHUI

32 [Tpumeps! pemenuii qudpepeHraIbHbIX ypaBHeHHN

1 MaremaTHueckoe MOJEIMPOBaHUE PEATbHBIX MPOLIECCOB ¢ TOMOLIBIO AU HepeHIInaTBHBIX

ypaBHEHUN




34 5-7.11 Koumponwvnan paooma: "Ilepeooopaznan u unmeepan'

35 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U Tpa(uKH

36 Tpuronomerpuueckne GyHKIUU, UX CBOMCTBA U TpadUKH

37 Tpuronomerpuieckne GyHKINU, X CBOHCTBA U Tpa(uKH

38 TpuroHomerpudeckue GyHKINU, UX CBOMCTBA U TpauKH

39 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

40 OT1Oop KOpHE TPUTOHOMETPUUYECKUX YPABHEHHUI ¢ IOMOIIBIO TPUTOHOMETPUUECKOM
OKpY>KHOCTH

A1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C TOMOLILIO0 TPUTOHOMETPUYECKOM
OKPYKHOCTH

47 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHH C TOMOLIBIO TPUTOHOMETPUYECKOM
OKPY>KHOCTH

13 OT10op KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI ¢ IOMOIIBIO TPUTOHOMETPHUUECKOM
OKpY>KHOCTH

44 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB

45 PeleHne TpUroHOMETpUYECKUX HEPABEHCTB

46 Penienne TpuroHOMeTpHUYECKUX HEPABEHCTB

47 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB

48 24-28.11 Konumponvnas paboma: "I'paghuxku mpuconomempuyeckux gynkyuii.
Tpuzonomempuueckue nepagencmea'

49 OCHOBHBIE METO/IbI PELLIEHUS [T0KA3aTEIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/bI PEILIEHUS MOKA3aTENbHBIX HEPABEHCTB

51 OCHOBHBIE METOBI PEILIEHUS MIOKA3ATEIbHBIX HEPABEHCTB

52 OcCHOBHBIE METO/IbI PELLICHUS MIOKA3aTENbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHS JTOTapUPMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI pelIeHUs JorapuhMUIECKIX HEPABEHCTB




55 OCHOBHBIE METOJIbI pelIeHUs JorapuhMUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHHS JTOTapUPMHUECKUX HEPABEHCTB

57 OcCHOBHBIE METOBI PELICHUS UPPAIIOHATBHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS UPPAIIHOHAILHBIX HEPABEHCTB

59 15-19.12 Tpenuposounoe mecmuposanue é popmame EI'2

60 Tpenuposounoe mecmuposanue é popmame EI'2

61 I'paduueckue MeTOIbI PELICHUs UPPALMOHATIBHBIX YpaBHEHUN

62 I'padpuaeckue MeTobI pelIeHNs UPPAITHOHAIBHBIX YPaBHEHUN

63 ['padrueckue MeTOIBI PELICHNUs TIOKA3aTENbHBIX YPaBHEHUI

64 ['padmyeckue MeTOABI peLICHHS MOKA3aTeNbHBIX HEPABEHCTB

65 I'padmyeckue MeToAbl pelIeHus JOrapuPpMUUECKUX YpaBHEHUI

66 I'paduueckue MeTO bl peLIeHUs JIOrapu(PMUIECKUX HEPABEHCTB

67 I'padpuaeckue meToab! peneHus JorapuGMUIECKIX HEPABEHCTB

68 I'paduueckue METObI PELICHHUS TIOKA3aTENbHBIX U JOTrapU(pMHUUECKUX ypaBHEHUN

69 ['padmyeckue MeTOAbI peuIeHHs MOKAa3aTeNbHBIX U TOTapU(PMUUECKUX YpaBHEHUI

70 I'padmyeckue MeToAbl peLICHUS TOKA3aTENbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB

71 I'paduueckue MeToIbl PELICHUs TOKA3aTeNbHbIX U JOrapu(pMUUECKUX HEPABEHCTB

7 19-23.01 Koumponvnas paboma: ""Hppayuonansvhule, nokazamenbHule u a02apughmuyeckue
Hnepaeencmea'

7 KommnekcHble uncna. Anredpandeckas ¥ TPUTrOHOMETpHUYEcKask OpPMBI 3aIHCH
KOMILJIEKCHOTO YHCIIa

74 KommuiekcHble uncna. AnreOpanyeckas U TpUrOHOMeTprudeckas GOopMBbI 3alKucu
KOMIUIEKCHOTO YHclia

75 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCIaMHU

76 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YUCIaMU




77 N3o0pakeHne KOMIUIEKCHBIX YUCET Ha KOOPAMHATHOM IJIOCKOCTH

78 N300paxeHne KOMIIJIEKCHBIX YHCET Ha KOOPAUHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHH n-0#1 CTENIEHH U3 KOMILIEKCHOT'O YHCiIa

80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO YHCIIa

81 [TpuMeHeHne KOMITJIEKCHBIX YHMCeN JUIs pelleHns GU3NYeCKUX U TeOMETPHUUECKUX 3aa4

82 9-13.02 Koumponvnas paboma: ""Komnnexcnvie uucna’

83 HatypanbHble U Lensle yucia

84 HarypanbHble 1 1ienbie yucna

85 [IpyMeHeHre NpU3HAKOB I€TMMOCTH LIEJIbIX YHCET

86 [TpumeHeHre TPU3HAKOB JIETUMOCTH IENbIX YHCEeT

87 [Tpumenenue npuzHakoB aenuMocTy 1enbix yncen: HOJ[ u HOK

88 ITpumenenune npusHakoB aeaumocty nenasix yncen: HOJl u HOK

89 [IpuMmeHneHre npu3HaKoB JETUMOCTH LEJIbIX YHCEII: OCTATKU 110 MOTYJIIO

90 IIpyMeHeHre NPU3HAKOB AE€IMMOCTH LIEJIbIX YHCEI: OCTATKU IO MOAYJIIO

o1 [IpumeHneHre TPU3HAKOB AETMMOCTH IEeNIbIX YHcen: anropuT™ EBknnaa nms pemieHus 3aaa4y
B IEJIBIX YUCIIaX

92 24-27.02 Konumponsnan paboma: "Teopus uenvix uucen'"

93 Cucrema ¥ COBOKYIHOCTh YpaBHEHHI. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYIHOCTh YpaBHEHHH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEH palliOHAJIBHBIX YPaBHEHUN

96 OCHOBHBIE METOIbI PELLICHUS] CUCTEM U COBOKYITHOCTEN UppallMOHATIBHBIX YPaBHEHHIMA

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN NOKAa3aTEJIbHBIX YPaBHEHUN

98 OCHOBHBIE METOIbI PELIEHUS CHCTEM U COBOKYITHOCTEN MOKAa3aTENbHBIX YpaBHEHUN

99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH JIOrapu(pMUUYECKUX YpaBHEHUN

100 OCHOBHBIE METO/IbI PELLICHUS CUCTEM M COBOKYITHOCTEH JOrapupMUIECKUX YpaBHEHUH




101

[IpumeHeHne CUCTEM K pElICHUIO MAaTEMaTHUYECKUX 3a]a4 U 3a]a4 U3 pa3IuuHbIX o0jacTei
HAyKH U peasIbHOM JKU3HU, UHTEPIIPETALINS MOJyUYEHHBIX Pe3yIbTaTOB

HpI/IMeHeHI/IG CHUCTCM K PCHICHUIO MAaTCMAaTUYCCKHUX 3a/la4 U 3aaa4 U3 pa3JIMIHbIX oOacteit

102 HAyKU U peaIbHOW KU3HH, UHTEPIIPETAIUS TTOJTYyYSHHBIX PE3yJIbTaTOB

103 16 -20.03 Tpenuposounoe mecmuposanue é popmame EI'2

104 Tpenuposounoe mecmuposanue é popmame EI'2

105 PannonansHble ypaBHEHHUS ¢ TapaMeTpaMu

106 ParmonansHbIe HEpaBEHCTBA C MapaMeTpaMu

107 PanmoHanpHble CUCTEMBI C TApaMETpaMu

108 HppannoHanbHbie ypaBHEHHUS, HEPABEHCTBA C TapaMeTpaMu

109 WppanmoHanbHble CUCTEMBI C TapaMeTpaMu

110 [Toka3zaTenbHbIe ypaBHEHUs, HEPABEHCTBA C MapaMeTpamMu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHHsI, HEPAaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢ TTapaMeTpamMu

114 TpuroHomeTpuuecKkue ypaBHEHHUs C IapaMeTpaMu

115 TpuronomeTpruyeckue HepaBEHCTBA C MapaMeTpaMu

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMu

117 [TocTpoeHue u ucciaegoBaHNE MATEMATUYECKUX MOJIENIEN peaIbHbIX CUTYallUid ¢ TOMOILBIO
ypaBHEHUH ¢ TapameTpamMmu

118 [TocTpoenue u KccnenoBaHe MATEMATUUECKHUX MOJIEJIEH PEabHBIX CUTYyallui ¢ TOMOIIBIO
CHCTEM ypaBHEHUH C MapaMeTpaMu

119 ITocTpoenue u uccienoBaHNe MaTEMaTHUECKUX MOJIENIEH PEATIbHBIX CUTYaLUil C TOMOIIBIO
CHCTEM ypaBHEHHUH C MapaMeTpaMu

120 20-24.04 Konumponvnas paboma: "3a0auu c napamempamu'"’

121

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3aMs 3HaHU: "Y paBHeHUs"




122 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3aIMs 3HaHU: "Y paBHEeHUS"

123 [ToBTOpenue, 0600IIEHNE, cCcTeMaTH3anusl 3HaHui: "YpaBHeHus1. CUCTeMBbl ypaBHEHUI"
124 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3HaHui: "HepaBeHncTaa"

125 IToBTOpeHue, 00001IeHNe, cucTemaTh3anus 3HaHuil: "HepaBenctsa"

126 [ToBTOpenue, 060b1IIeHNe, cucTeMaTH3alus 3Hanuil: "HepaBeHcTsa"

127 [ToBTOpenue, 0600IeHNE, cucTeMaTu3anus 3Hanui: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpenue, o6o0ImeHue, cucreMaTu3anus 3Hanuil: "lIpousBogHas u e€ npumeHenue"
129 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMmeHeHue"
130 [ToBTOpenue, 0600meHue, cucTemMaTi3amus 3Hanuil: "Murerpan u ero npuMeHeHue"
131 12 -15.05 Tpenuposounoe mecmuposanue é popmame EI'2

132 Tpenuposounoe mecmuposanue é popmame EI'2

133 [ToBTOpenue, 060061eHNe, cucTeMaTH3alus 3HaHui: "OyHKmn"

134 [ToBTOpeHue, 0600IIeHNE, cCcTeMaTH3aus 3HaHUH: "DyHKIUN"

135 [ToBTOpeHmEe, 06001MIeHUE, CUCTEMATH3AIUS 3HAHUHT

136 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3aIIHsI 3HAHUT




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJTACC

Kon
NMpoBepsieMoOro
pe3yabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa30oBaTeILHO MPOrpPaMMbl CpelHero 001ero 00pazoBaHus

Yucia 1 BEIYMCIIEHUA

1.1

OHCpHpOBaTB MOHATHUAMU: PALUOHAJIBHOC U JIECTBUTEIIBHOE qucio,
OOBIKHOBEHHAS U JA€CATHYHAaA ,Z[p06b, MMPOUCHTELI

1.2

Boimonusate  apudmMernueckue — omepaldd € palUOHAJIbHBIMU U
NeHCTBUTENbHBIMH YHCIIaAMU

1.3

BoImonHATh NTpuOIMKkEHHBIC BBIYUCICHUS, UCTIONIB3YS IPAaBUIIa OKPYTIICHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

1.4

OHCpHpOBaTB HNOHATHUAMMA: CTCIICHDb C LCJIbIM II0OKA3aTcjIeM, CTaHAapTHAasd
(1)0pMa 3alliUCH JIEUCTBUTEIIHLHOTO qucia, KOpCHb HaTypaJleoﬁ CTCIICHHU,
HCIOJIb30BATh IMOAXOIAIIYHO q)OpMy 3alMCH ACUCTBUTEIBHBIX YHCEN I
pelICHU NMPAKTUYCCKUX 3a/1a4d U MPCACTABJICHUA TAHHBIX

1.5

OnepupoBath NOHATHUSAMH: CUHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YIJIa;
UCIOJIb30BAaTh  3allUCh  TNPOM3BOJILHOTO  yriia  uyepe3  oOpaTHbIe
TPUTOHOMETpUUYECKHE QYHKIIUU

YpaBHEHHUsI U HEPABEHCTBA

2.1

OHepI/IpOBaTB MNOHATHUAMMA: TOXICCTBO, YPABHCHUC, HCPABCHCTBO, ILCJIOC,
PparuoOHaJIbHOC, HppaliioOHaJIbHOC YpaBHCHHEC, HCPABCHCTBO,
TPUTOHOMETPUUCCKOC YPABHCHHUC

2.2

BoinonusaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUM M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BrImonHATe nmpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQ)KCHUM W pelaTb OCHOBHBIE THUIIBI LEJbIX, PAUUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPAaBHEHUN U HEPAaBEHCTB

24

HpI/IMeHHTB YPaBHCHUSA W HCPABCHCTBA JId PCHICHUA MATCMATHUYCCKUX
3a/la4 U 3a1a4 U3 pa3JINIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

2.5

MopenupoBaTh pealbHbIE CHUTYyalldd Ha S3bIKE aiareOpbl, COCTaBISATH
BBIPA)KCHHS, YPABHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, WCCIIEIOBATH
IIOCTPOEHHBIE MOJIEJIN C HCIIO0Ib30BAaHUEM allllapara aiareopbl

@OyHKIMH U TpapuKH

3.1

OnepupoBaTh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3a1aHusl (PYHKITMH, 00JIaCTh
OTpeJIeJICHUsT M MHOXECTBO 3HaueHWW GyHKnuH, Tpadux QyHKIWH,




B3aUMHO OOpaTHBIC (PYHKITUU

OnepupoBaTh MNOHATHAMHU: YETHOCTb M HEUETHOCTh (YHKUMH, HYJIH

32 (YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonw3oBath rpaduku GyHKIUN 11 pEIICHUs] ypaBHCHUI
34 Ctpoutph 1 yuTaTh TpadUKN JTUHEHHOUW (YHKIUH, KBaAPATHIHON (QYHKIUH,
CTENEHHOHN (PYHKIIMH C LEJIbIM MoKa3aTelleM
Ucnone3oBath rpaduku (GyHKUIMA )i HUCCIENOBaHHUS MPOIECCOB U
3.5 3aBUCHMOCTEH MpH pElIeHUH 3a/lad U3 APYTUX YYEOHBIX MPEAMETOB H
peaNbHOM JKU3HH, BBIpaXaTh POpMyJIaMHi 3aBUCUMOCTH MEX]Ty BEIMIMHAMHU
4 Hauana matemaTnueckoro anannsa
41 OnepupoBarh MOHATHUSAMH: IOCIENIOBATEIBHOCTh, apupMeTHUeCKass M
' reoMeTpHuyecKas Iporpeccuu
47 OnepupoBaTh TMOHSATUSMU: OECKOHEYHO YOBIBAIOIIAs TeOMETpHUYecKas
' nporpeccusi, cymma 6€CKOHEUHO yObIBaroIel reoMeTpUIeCKON MPOrpeccuu
4.3 3agaBaTh MOCIIEIOBATEIHFHOCTH PA3IMYHBIME CTIOCOOaAMHU
44 Hcnons3oBaTh CBOMCTBA  IIOCJIENOBATEIBHOCTEM M IIPOIPECCUM s
' pelieHus: pealibHbIX 3a]]a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSAMH: MHOXECTBO, OIl€palK HaJl MHOKECTBAMU
Hcnonps30BaTh TEOPETHUKO-MHOKECTBEHHBIM — ammapar il ONUCAHUsA
5.2 pEeaNbHBIX MPOIIECCOB U ABICHUN, IPHU PEIICHUH 3a/1ad U3 APYTUX yUeOHBIX
IIPEIMETOB
53 OnepupoBaTh  TMOHATUSIMU:  OINpeAeNieHHWe, Teopema,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yJabTara
1 Umucna v BBIYUCICHUS
OnepupoBaTh NOHATUSAMM: HATypaJbHOE, L€JI0€ YHUCIO; MCIOIb30BaTh
1.1 MPU3HAKU JEIMMOCTHA WEIBIX YHCEN, PA3JIOKECHUE YWCIIa HA IPOCTHIE
MHOKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBarh MOHATHEM: CTETIEHb C PallMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: JIOTapu(dM UHKCIa, AECATUYHBIE U HATypalibHbIE
' JorapuQGMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA




2.1

[IpuMeHaATh CBOWCTBA CTENMEHW I TPeoOpa3oBaHUsS  BBIPAKCHUM,
ONEepUpPOBaTh TMOHATUSAMU: TIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BrimonHATE  TipeoOpa3oBaHUsl BBIPAKEHHUN, COAEPIKALINX JIOTapU(MBI,
OTIEPUPOBATH MOHATUSAMH: JOTapUPMHUECKOE YpaBHEHHE U HEPABEHCTBO;
peraTh OCHOBHBIE THITBI JIOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
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Haxoauth peaicHusd HpOCTeI\/'II_HI/IX TPUTOHOMCTPUUICCKNUX HCPABCHCTB

2.4

OnepupoBaTh MOHATUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHue;
HCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX YPABHEHHUU JJI PEIICHUS TPAKTUYECKHUX
3a1a4

2.5

HaxoauTp pemeHuss npoCTENIMX CUCTEM U COBOKYITHOCTEN pAllMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MO,I[CJ'II/IpOBaTB PCaJIbHBIC CHTyallMM Ha A3BIKC anre6pLI, COCTaBJIATHb
BBIPpAKCHUS, YPABHCHUA, HCPABCHCTBA U CHUCTEMbI 110 YCJIIOBUIO 3aJadvH,
HCCIIEA0BATh IMOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHUECM aIlliapaTta anrerLI

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MNOHATUSAMH: TepHoAWYecKass (DYHKIHUSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKLHHU, TOYKH HKCTpeMyMa (yHKIMH, HauOoibliee |
HaMMEHbIIIee 3HaYeHUs (PYHKIMM Ha TMPOMEKYTKE; UCIOJIb30BATh WX JUISA
uccreoBanus QyHKIMH, 3aJaHHONU TpaduKOM

3.2

OnepupoBaTh MOHATUAMHU: TpadUKHU MOKA3aTEIbHOMN, JOorapu@MUUEcKol U
TPUTOHOMETPUUYECKUX (PYHKIMHA; u300paxarb WX Ha KOOPAMHATHOM
IJIOCKOCTH U UCIIOJIb30BATh JIs PEIICHUS] YpPaBHEHUI U HEPaBEHCTB

33

N300paxaTh Ha KOOPAWHATHON IUIOCKOCTH I'paMKH JTUHEWHBIX YpaBHEHUI
1 WCITOJIB30BAaTh UX JUJIS PEIICHUS CUCTEMbI TUHENHBIX YPABHEHUI

34

Hcnonb3oBate rpadukn (GyHKIMHA A7 HCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 APYTruX y4eOHBIX TUCIHUILINH

Havana maTemMaTH4uecKoro aHaan3a

4.1

OnepupoBarh MOHATUAME: HETIPEPbIBHAS (DYHKIINS, TPOU3BOIHAS (PYHKIIHH,
WCIIOJIb30BaTh T€OMETPUUYECKUNA M (DU3UYECKUN CMBICI TPOU3BOJHON st
pelIeHus 3a1a4

4.2

Haxoauth IIPpONU3BOJAHBIC QJICMCHTAPHBIX q)yHKI.IPIfI, BBIYUCIIATH
MPOU3BOAHBIC CYMMBI, ITPOU3BCACHUS, HACTHOI'O (IJYHKLII/Iﬁ

4.3

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIsl  HCCIIENOBaHUS  (PYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, NIPUMEHATh PE3YyJbTAThl UCCICAOBAHUS K
MMOCTPOEHHUIO TpaduKOB

4.4

Hcmoonn3oBaTh MNPOU3BOJHYIO JISI HAXOXKACHUA HAWITYydIICTrO PCHICHUA B
MPUKJIAAHBIX, B TOM YHCJIC COLUAJIbBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OnepupoBaTh HNOHATUSAMM: HEpBOOOpa3Has M HMHTErpajig; IOHUMATh
reoMeTpUUecKuil U (PU3NYECKUI CMBICI HHTErpaia




4.6

HaxomuTh mepBooOpa3Hble 3JIEeMEHTapHBIX (YHKIWH, BBIYACIATH UHTETPA
o ¢popmyne Hrrotona — Jleitoaua

4.7

Pemarp npukiiagHsle 3a1a4i, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKOTO U
¢bu3HUecKOro xapakTepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAIN3a




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Kox
1 Uucna v BBIYUCTIEHUS
Pammonaneuple  uncna.  OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOM, TPOLIEHTHI,
11 OecKOHEeUHbIe NepUoInvecKrue Jpodu. ApudMeTHuecKue onepannuu ¢ pauoHaIbHBIMH
' qucIaMy, TpeoOpa3oBaHUs YUCIOBBIX BhIpakeHuil. [IpiuMenenue npodeii u mporeHToB
JUISL PELIEHUS IPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU
JleiicTBuTenbHbIC YKcha. ParmoHanbHble U UppalMoHaIbHble Yicia. Apudmernyeckue
1.2 orepany ¢ JAeUCTBUTENbHBIMU YuciamMu. [lpuOmmkEHHbIE BBIYMCICHUS, IpPaBHIIa
OKpPYTJIEHUS], MPUKUIKA U OLICHKA PE3yJIbTaTa BHIYMCICHUI
Cremnienb ¢ nenbiM nokazareneM. CtangapTHas ¢popma 3anucu ASHCTBUTEIHFHOTO YHCTIA.
1.3 Hcnonw3oBanue moaxosmieii ¢hopMbl 3alMCH JIEUCTBUTEIBHBIX YHUCEN IS PEIICHUs
MIPaKTUYECKHX 3a/1a4 U NPEJICTABICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypalbHOHW cTerneHu. JleWcTBUS ¢ apuPMeTHIECKHUMU
' KOPHSIMU HaTypajibHON CTENEHU
L5 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
2 VYpaBHEHNs 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHus
59 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
’ (bopMyTbI
)3 VYpaBHeHue, KopeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix u [poOHO-PANMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemienue nppanuoHanbHbIX YpaBHEHU 1 HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YpaBHEHHIM
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO MAaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
' pa3IMyYHBIX 00JacTel HAyKU U peabHOMN KU3HH
3 OyHKIUU U TpaduKu
31 @Oyukiys, crnocodbl 3amanus ¢yHkuumu. I'padpuk (ynknum. B3aumsao oOpaTHBIE
' GyHKIHH
39 Obnacte ompeneiaeHuss U MHOXECTBO 3HaueHud ¢yHkiuu. Hymu dyHkum.

[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIC (DYHKIUN




33 Crenennast GyHKIMS ¢ HaTypaJbHBIM U IIEJIBIM TTOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpadK KOPHS 7-OW CTETICHH
34 TpuroHomeTpruyeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUUSCKHX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro aHanusa
41 IlocnegoBaTenbHOCTH, CHOCOOBI 3aJaHMS  IOCJIEAOBATEILHOCTEH. MOHOTOHHBIE
) MOCIE0BATEIBHOCTH
Apudmernueckass © TreoMeTpuueckas Iporpeccuu. beckoHeyHO —yObIBaromas
4 | TEOMETpHYeCKas NPOrpeccHs. CymMa OeCKOHEYHO YOBIBAIOLIEH TIe€OMETPUYECKON
' nporpeccuu. ®opmyna CIOXKHBIX NPOLEHTOB. lcnonp3oBaHME NPOTrpeccCUM  JUIs
pellIeHNs pealibHBIX 3aj[a4 MPUKIIaJHOTO XapaKTepa
5 MHoOecTBa U JTOTUKa
MHoXecTBO, omepanuu Haa MHoXecTBamu. Jlmarpammbel Diinepa — Benna.
5.1 [IpumeneHne TEOpEeTHKO-MHOXKECTBEHHOIO amnmapaTta Uil ONWCAHUS  PEeajbHbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUSA
1 Hucna v BBIYUCICHUS
1.1 Harypanbnblie u nensle uncna. [Ipu3Haku AeIUMOCTH HEbIX YHCEe
1.2 Cremnenp ¢ panmoHaIbHBIM MOKa3aTeeM. CBONCTBA CTEIEHU
1.3 Jlorapudm yucna. JlecaTndHpie U HaTypadbHbIC JOTapu(HMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanue BBIPAKEHHNA, COACPIKALIHX JIOTAPU(HMBI
2.2 [Ipeo6pa3oBanue BbIpaXEHH, COIEPIKAIUX CTENEHH C PAIllHOHATBHBIM MTOKa3aTelleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [lokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHUS! 1 HEPAaBEHCTBA
r 6 Cucrembl TMHEHHBIX ypaBHEHUH. PerieHue npukiIaaHbIX 3aJ1a4 ¢ TOMOIIBIO CUCTEMBbI
' JIMHEWHBIX YPaBHECHHI
2.7 CucteMbl M1 COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI 1 HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMAaTUYECKHUX 3aja4
' U 3aj1a4 U3 pa3IMyHbIX o01acTel HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus. [lepuonmueckue ¢yHkuu. IIpomMexxyTkn MOHOTOHHOCTH —(YHKIUH.
MakcuMymbl U MUHUMYMbI ¢yHkiuu. HauGospliee ¥ HauMeHblIee 3HAYCHUE




(GYHKIIMM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaPUKU
33 IToka3zarenbHas u orapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
34 Wcnons3oBanue rpadukoB GyHKIUHN A peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonk3oBanue rpadukoB GpyHKIUN I UCCIEIOBAHUS TPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT NpU pEIIEHUH 337ad U3 JPYIHX Y4YeOHBIX IpeIMETOB H
peabHOM KU3HU
4 Hagana maTemMaTnyeckoro aHaansa
4.1 HenpepwiBable GyHKITMU. MeTOI HHTEPBAJIOB JIJIS PEIICHHSI HEPABESHCTB
4.2 ITpousBonHas Gynkuuu. ['eomerprueckuii 1 Gpu3NIECKUit CMBICI TPOU3BOTHON
43 [IpousBoaHble 3neMEHTapHBIX (QyHKUUNA. DOpMyNbl HAXOXKJIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIH
[IpumeHeHHe TPOM3BOJHON K HCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 SKCTpeMyMbl. HaxoxxaeHne HaumOoJNBIIero W HaMMEHBIIEro 3HA4YeHUs (YHKIHUU Ha
OTpe3Ke
IIpuMeHeHre MPOU3BOJHON [l HAXOXKIACHUSA HAWUIY4LIErO PEIICHUs B IMPUKIAJIHBIX
4.5 3ajjavax, Uil ONpEeAENIeHUs CKOPOCTH TIpolecca, 3aJaHHOro (opMyJod WiIH
rpapuxom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HbBIX
47 WuTterpan, ero reoMeTpudeckuii 1 GU3NUECKUN CMBICI. Bhryrcienne uHTErpana mo

dopmyiie Hetorona — JleliOauIa




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

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NMpoBepsieMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0oIero
TpedoBaHus o0pa3oBanus

Brnanenne wmeromamm J10Ka3aTeNbCTB, AJTOPUTMaMH  pPEHICHHs 3a7ad;
yMeHue (GOopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JIO0KAa3aTENbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCIIOJIB30BAaTh METOJ MAaTeMaTHYeCKOW WHIYKIUH,
MPOBOJUTH JIOKa3aTeNbHbIE PACCYKICHUS MPH PEIICHUH 3aJ1a4, OLICHUBATh
1 JOTUYECKYI0 NPABWIBHOCTh  PACcCY)XICHHUIl; yMEHHE OIepUpOBATH
HNOHATUSMH: MHOXXECTBO, IOJIMHOKECTBO, ONEpallMU HaJ MHOKECTBAMH;
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OIKCaHMs peabHBIX MPOLECCOB U SIBICHUI U NP pEeIIeHUH 3aJad, B TOM
qHCIIe U3 OPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH OHSATHSIMHU:
rpad, cBsA3HBIN rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHUE 331aBaTh
U OIUCHIBATh Tpadbl pa3NTUUHBIMU CIIOCO0AMH; MCIIONB30BaTh rpadbl MpH

peleHnH 3a1a4

YMeHHne onepupoBaTh MOHATUSMU: HATypaJlbHOE YHCIIO, II€JI0e YHCIIO,
CTENEHb C LIEJBIM II0KA3aTeJIEM, KOPEHb HATYPaJbHOW CTEIEHHU, CTENIEHD C
palMOHaJIbHBIM MOKA3aTeNIeM, CTENEHb C JAEMCTBUTEIbHBIM MOKA3aTENIEM,
jgorapudmM YHKCIa, CHHYC, KOCHHYC M TaHI€HC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 110 MOAYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE UCIIOb30BaTh MPU3HAKH JCTMMOCTH, HAUMEHBIINNA OOLTHiA
JeNuTeNb W HauMeHbllee oOulee KpaTHOe, airoputM EBknmna mnpu
pEIlIeHNH 3a/1a4y; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINOJIHATH BBIYUCIEHNE 3HAYEHUM U TPeoOpa3oBaHUs
BBIP@XEHUI CO cTeneHsMH M Jorapudmamu, npeodpazoBaHus APOOHO-

palMOHAIBHBIX  BBIPAXKEHUM; YMEHHME  OIEPUPOBATH  IOHATHUAMMU:

OCJICA0BATCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusd, TCoOMCTpHYICCKAd




mporpeccusi, OCCKOHEYHO YOBIBAIONIasi TI'e€OMETpUYECKas IPOrPECCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YHCIO, COMPSOHKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIGKCHOTO ~ 4Yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeTh
MPOU3BOIUTH apuMeTHuyecKkue NEHCTBUS C KOMILICKCHBIMH YHCIAMH,
MPUBOUTH IPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEePHUPOBATH
NOHATUSAMU:  MaTpuma 2%X2  u  3x3, omnpegenuTesb  MaTpHIbI,

FeOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe OmnepupoBaTh IMOHATHAMU: PALMOHAIbHBIE, WPPALMOHAJIBHBIC,
IIOKa3aTesbHble, CTENEHHbIC, JorapugMuyeckue, TPUTOHOMETPHUECKUE
YpPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIIEPUPOBATH
MOHSTUSAMU: TOXJAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peuiaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBIO PA3JIUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMBI UI1 PELICHHS MaTEMaTHYECKHUX

3ala4q U 3a1a4 U3 pa3JINIHbIX oOacreit HAayYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QYHKIMS, YETHOCTh (YHKIHUH,
NEePUOUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTP
(GyHKIHMH, KCTpeMyM (YHKIMH, HauOoJbIIee U HaUMEHbIIEEe 3HAUYCHHUS
(GYHKIMU Ha MPOMEXKYTKE, HETpepbIBHAs (YHKIHSA, aCHMOTOTHI rpaduka
¢GyHKIMH, TIepBasg W BTOpas MpOW3BOAHAs (YHKIHH, TEOMETPHUYECKUN H
¢u3uueckuii CMBICI TMPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpaT, YMEHHE HaXOJHWTh ACHUMIITOTHI Tpaduka (QYHKIUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CyMMBI, IPOU3BEACHHUS, YAaCTHOIO H
KOMITO3UIIMHN (YHKIWH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; yMEHHE HaXOJUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX (yHKIUI;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Uil HCCIeNOoBaHUA (YHKINH,
HAaXOJWTh HAWOOJNBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHMEM ammnapaTa MaTeMaTH4ecKoro
aHaM3a; TPUMEHSTh TPOU3BOAHYIO U HAXOXKICHHS HAWITYyYIIeTo
peuIeHus] B TPHUKIAJHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKHX U

dbuznyecKuX 3a7adax; HaXOAWTh IUIOMAIN M 00BEMBI HUTYp ¢ MOMOIIBLIO




HHTCrpajga;, HNpUBOAWUTHL HNPHUMEPBI MATEMATHUYCCKOI0O MOACIUPOBAHUA C

noMoIIbI0 AU epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QyHKLUS,
KOMITO3UIUS (DYHKIMA, JWHeWHas (QyHKOUS, KBagpaTUdHas (QyHKIuS,
panuoHanbHas (YHKIOUS, CTeTeHHas (QYHKIUS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKLUH, MOKa3aTelbHas H
norapupmMuueckas (PyHKIMU; YMEHHE CTPOUTh TpaduKH HU3YYECHHBIX
GyHKUMH,  BBINONHATE  NIpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCTIONB30BaTh Tpa(puKu Ui U3yUEHHs MPOIECCOB M 3aBHCHUMOCTEH, MPH
peUIeHUH 33/1a4 M3 JAPYTHX Y4YeOHBIX NMPEIMETOB M 3a/1ad M3 peasbHOM
KU3HHM, BBIpaXaTh (OpMyJamMH 3aBUCHMOCTH MEXAYy BEIMYHMHAMHU;
UCIIONIb30BaTh CBOWCTBA M rpadMKu (HYHKUIUI Ui pelIeHUs YpaBHEHHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4HCIE Ha
NPOILEHTHI, JI0JIU M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JACTH YNpaBICHUS JIMYHBIMU U CEMEUHBIMU
dbuHaHCaMM); COCTABISATH BBIPAKEHUSA, YPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI IO YCJOBMIO 3aJaud, HUCCIIENOBAaTh IOIYYEHHOE DEIIEHUE U
OLICHMBATh MPaBJONOAOOHOCTh PE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
peaJIbHbIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTaBIIATH BBIPA)KECHUS,
YpaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BaTh
MOCTPOCHHBIE ~ MOJENW C  HCIOJb30BAaHMEM  ammapara  aiureopsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeThdeckoe, MeIraHa,
HanOoIblIee ¥ HaNMEHbIIee 3HAaYEeHUs, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMeHHe H3BJIeKaTb, MHTEPIPETUPOBATDH
uHGOpMaIMIO, MIPEICTAaBICHHYIO B Ta0NMIIaX, HA AUarpaMMax, rpapukax,
OTPaXKaIOUIyI0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHHIA; MPEICTABIATH
UHPOPMALIMIO C TOMOIIBIO TaOJMWII W JWarpamMM; HMCCIEI0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHUCIC C MPUMEHEHHEM TIpadHueCKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(bI/I‘-IeCKI/I HCCICA0BATH COBMCCTHBIC

HaOJFOZICHUS C TIOMOIIBIO TMarpaMM pacCerBaHUs U JIMHEHHOM perpeccun

YMeHune onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4ailHOE

COGLITI/IG, BCPOATHOCTDH CHy‘l&ﬁHOFO CO6BITI/I$I; YMCHUC  BBIYUCJIATH




BEPOSITHOCTb C MHCIOJIb30BAaHUEM TIpaUUECKHX METOJ0B; IPUMEHSAThH
(bopMysBl CIOKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (hopMyny IOIHOM
BEPOATHOCTH, GopMmyny bepHyiim, komOuHaTOpHBIE (AKTBI U (POPMYJIBL;
OLICHUBAaTh BEPOSITHOCTH peabHBbIX COOBITHI; YMEHHE ONepUupOBaTh
NOHATUAMM: ClIydailHas BEJIMYMHA, paCIpPE]CIICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, JUCHEepCUs] U CTAaHAApPTHOE OTKIOHEHUE
CIlydallHOW  BENWYMHBL, (YHKLIUU paCHpeieieHUuss M  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOT'O PACIPEEIICHUI; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHPEECIICHUN Ul PEIICHUs 3a]ady;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEN, METO/bI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOJUTH MPUMEPHl MPOSABICHHUS 3aKOHA
OoNbIIMX 4YHCed B TMPHUPOIHBIX W OOLIECTBEHHBIX SIBICHUAX; yMEHHUE
OIIEpUPOBATH IMOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHMH,
YUCIO  IEepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIsl PEIleHUs 3a/1ay; OIlEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHnue omnepupoBaTh TMOHSATUSMH: TOYKA, TMpsAMasl, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUHA YroJl, ABYTPAHHbII
yroj, TPEXTPaHHbIA YIoJl, CKPEIIMBAIOIINUECS NPsIMbIE, MMAPAIEIbHOCTh U
MEePHEHANKYISIPHOCTh TPSIMBIX W IUIOCKOCTEH, YroJ MEXIy MPSMBIMH,
VIOl MeXAy TNpSIMOH M TIJIOCKOCTBIO, Yroll MEXAY IUIOCKOCTAMH,
paccTosTHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEeXAy IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPH PELICHUU
3a/1a4 M3y4eHHbIe (PAKTBl U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOJENIA C TIOMOIIBIO TE€OMETPUYECKUX IOHATUA W BEIWYUH, peulaTh

CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMH: IUIOIAAb (QHUTYpBl, 00BEM (QHTYPHI,
MHOTOTPaHHMK, INPaBUJIbHBIA MHOTOTPAHHMK, CEYCHHE MHOTOTPaHHMKA,
Ky0, mapajuienenurnes, Opu3Ma, NHUpamuia, (Urypa U TOBEPXHOCTb
BpallleHUs, LWIMHAP, KOHyc, wap, cdepa, miomans chepbl, IUIOMAIb
MOBEPXHOCTH MHPaMHJIbI, MPU3MbI, KOHYyca, IMIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNienune a, MUPaMUJIbl, MPU3MBbI, LHUIUHAPA,
KOHyCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYECHUs KOHyca M LMIMHIpA,

napajijiCJIbHbIC OCHM WJIM OCHOBAHHWIO, CCYCHHUC IIapd, IIJIOCKOCTb,




Kacamomascs cdeppl, MUWIMHAPA, KOHYCa; YMEHHE CTPOHTH CEUYCHHUE
MHOTOTpaHHHMKA, M300pa)kKaTb MHOTOIPAaHHHMKH, (UTYphl U TOBEPXHOCTH
BPAICHHS, NX CEYCHHS, B TOM YHCIIE C TIOMOIIBIO DJICKTPOHHBIX CPE/ICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUUECKHX (UTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpeAETeHU U3y4aeMbIX (HUTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M NpPU3HAKaX T€OMETPUYECKHX (HUTyp, OOOCHOBBIBATH HIIH
ONpoBepraTh HUX; YMEHHE MPOBOIUTH Kiaccuukauuioo Quryp 1o
Pa3NWYHBIM TIPU3HAKaM, BBITIOJIHIATE HEOOXOAMMBIE OTIOJHUTEIHHBIE

MOCTPOEHUS
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YMeHne omepupoBaTh MOHATUAMH: JBU)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, TMOAOOHBIE (UIYPBI, yMEHHUE
pacmo3HaBaTh paBHbBIE M IMOAOOHBIE (UTYPHI, B TOM YHCIIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; MCIIOIH30BaTh TCOMETPHUCCKHAE OTHOIICHUS MTPU
pElIeHUH 3a]a4; HAXOJUTh T€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOII,
TUIOMIA(b, 00BEM) MPHU PEIICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB H
U3 PEaTbHON >KM3HHM;, YMCHHUE BBIUUCIISATH TEOMETPHUECKUE BEIMYHHBI
(MHa, yromj, IUIOMAAb, OOBEM, IUJIOMIAIb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIE: IUIOIMAAb TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, LWIMHIpA, IJIOoMaas chepsl; o0béM KyOa,
NPSIMOYTOJIBHOTO — MApajUIe/IeIeia, MUPaMUAbI, TPU3MBI, THIMHIPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp
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YMeHue ornepupoBaTh HNOHATHSMU: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MpOW3BEIEHHE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo Oaswucy,
CKaJsIpHOE TIPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YIOoJ MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘-Ie6HLIX npeaAMETOB
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YMenue BBI6I/IpaTB HOIIXO,Z[SIH_[I/Iﬁ MCTOA AJid pCIICHUA 3ala4r; IOHUMaHUC
SHAYUMOCTH MATCMATUKW B H3YUYCHUW IMPUPOIHBIX U 06IH€CTBGHHBIX
IpoueCcCoB M HBHCHHﬁ; YMCHHEC pacClio3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMEPLI MATCMATHUICCKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucna U BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H O CJbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LECJIBIX YUCCII

PamuonansHele  4yucna. OOBIKHOBEHHBIE U AJCCATHUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

h2 OecKOHEUYHbIE IEpUoANYECKUE Apodu
13 Apudmernueckuil KOpeHb HaTypasibHOUM cTeneHu. JleicTBus ¢ apudMeTndecKuMu
' KOPHSIMM HaTypajibHON CTENEHU
L4 Crenens ¢ nensIM nokasareneM. CTeneHb ¢ palluOHAIbHBIM NT0Ka3zarenaeM. CBoiicTBa
' CTEIIECHU
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsTH4HbIE U HATYypaAJIbHBIE JIOrapU (MBI
JleWicTBUTENbHBIE YHUCTA. ApH(PMETHYECKHE OINEepalud ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnukxEHHbIe BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUN
1.8 ITpeoOpa3oBanue BeIpAKECHUN
1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Ilenbie u 1pOOHO-paAIMOHANIBHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapUhMUUECKUE YPAaBHCHUS
2.5 [{enpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaumnoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyecKkne HEPaBEHCTBA
2.9 CucTtembl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuna cucTeMsl JINHEHHBIX YpaBHEHUH. OmpenenuTenb MaTpULbl




OyHKIMU U TpaduKu

OyHKIMsA, cnocoOwl 3amanus ¢yHkumu. ['padux Qyskiuu. Bzanmao oOpaTHBIE

> ¢yukuuu. YétHble 1 Heu€THBIe QyHKUMU. [leproaumueckue GpyHKIHHI
OO6nacTe ompeaeneHUss M MHOXECTBO 3HaueHuM GyHkiuuu. Hynu QyHkmmum.
19 [TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcuMymbl ¥ MUHHUMYMBI (GyHKIuU. Haubonbpliee W HauMEHbIee 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHast GyHKIMS C HATypaJIbHBIM M II€JbIM TIokazateneM. EE€ cBoiicTBa u
' rpa¢uk. CBolicTBa U TpayK KOPHS 71-0 CTENeHH
3.4 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnTorsl rpaduxoB ¢ynkuuid. CpoiictBa (yHKUUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a0aHUs ITOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccu. Popmyiia CI0KHbBIX IPOLIEHTOB
4 Havana matematnyeckoro aHaiansa
4.1 [TpousBonnas Gpyukiun. [Ipon3BoaHbIe 2IEeMEHTAPHBIX (PYHKIUI
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxaenue HanOONbIIEro U HaMMEHbBIIEro 3Ha4eHUs (PYHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3Has. MHterpan
5 MHoOkecTBa U JTOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditiiepa — BenHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTU B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTU BpaIlICHUS




7.5

KoopauHatsl 1 BEKTOpBI




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

MatemaTuka: anredpa 1 Hayajla MAaTEMaTUYECKOI0 aHajau3a, reoMmerpusi. Anredpa
W Havasia MaTeMatudeckoro ananusa. 10-11 kmaccel. ba3oBelit 1 yriyOneHHbIN
ypoBHH. AnmumoB LI A.. Konsirun FO.M. u 1p AO «M3naTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

MaremaTtuka. AnreOpa u Hadajia aHanu3a. ba3oBblil U yriyOneHHbI ypoBHHU. 10 -
11 ximacc. Jlunaktuueckue matepuaisl. M.U. [lla6ynun, M.B. TkaueBa, H.E.
denoposa

Meroauueckue pekomenanuu (Ha caiire). H.E. ®enoposa, M.B. TkaueBa

IHHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
bu6mnorexa IJOK

DIEKTPOHHOE MPHIIOKEHNE K YUEOHUKY

POII
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