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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKON 3aau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud MU ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUSI W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAKECHUH,
COJEpKalllMX CTENEHU U JiorapupMbl. bnaronaps u3ydeHHIO anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccykaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB U HepaBeHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercs: (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJIaMU 3aBHCHMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3ydenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAUEHHUA, BBIYMCIATH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/esbl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubmmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHEHHUSI. OcHOBHBIC METOJTbI pEIICHHS
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. VcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBoOWcTBA. TOuYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. OnpeeneHne, FreoOMeTpUYeCKUA 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, airoputMma EBkinuaa 1js penieHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPENICHUS B
IIPUKIIAIHBIX 3aJadax, Ui ONPENCIICHUs CKOPOCTH M YCKOPEHMs IIpoLecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTEerpaia. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[Ipumenenne wHTErpajga A HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX MPOLECCOB C TMOMOIIBI U depeHInanbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpoIeAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMEHHE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITIOHHUMAaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeloBEUeCKOW IesATEeNbHOCTH, JTaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATHUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, IBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 HCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHSAMU JPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Yy4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAACThH
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTUYeCKOM 3a/1au;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYTBHON
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPynHmnoBbIX ¢opmax paboThl (00CykaAeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEUHAS
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUH C IOMOUIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINUX CTEIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B WIIM OCYILECTBIISASA POBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMM: (PYHKIIMS, CIIOCOOBI 3aAaHUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUUECKAST OKPY>KHOCTbD,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMM;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTOo aHajh3a Kak aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUs 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUM M (PU3UYECKHI CMBICT MPOU3BOIHON AJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IEJBIX YUCEN, MCIOJb30BaTh MPHU3HAKU JEIUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauiecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUMEM ammnapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (OpMYJION WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NPOrpaMMblI Bcero Koutpoaurie  Mpaxruyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
MHO0X€eCTBO 1€CTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUU
5 Oynkuuu u rpapuku. CreneHHas QyHKIMS ¢ 12 1
LIEJIBIM TT0Ka3aTelIeM
3 Apudmerndeckuit KOpeHb N-0if CTENEeHH. 15 1
WppannonanbHble ypaBHEHUS
4 [TokazarenbHas Qpynkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKUIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
6 TpuronomeTpruyeckue BIPaXXEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH ¥ TPOTPECCUH 10
HemnpepriBabie Gpynkuu. [IponsBomnas 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpaMmblI Bcero Konrpoarupie | Iparruseciue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIHA ¢ TTOMOIIBIO 29 1
IPOM3BOIHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
Tpuronomerpuyeckue HepaBEHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
JorapupmMuUecKiue HepaBeHCTBA
KommuiekcHsle uncna 10
6 HatypanbHble u ensle yucia 10
CucTeMbl palioOHATEHBIX, UPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fllsyqennﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThbI pecypenI
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMU 1
U UX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJis pelieHHs 3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 33124
5 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 3a1a4
8 JleicTBuTenbHBIC UKclia. PaimonanbHbIe U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckne onepauu c 1
JIEHCTBUTEIIbHBIMU YU CIIAMU
10 Monynb IeMCTBUTENBHOTO YUCIIA U €r0 1

CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ylibTaTa BRIYUCIICHUN

12

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOuUI€Ha Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi Kod(hGuiineHTamMmu.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUNA CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

Pemmenuie npukiaaHbIX 3a7a4 ¢ HTOMOIIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUH"

25

OyHk1ws, crtocoOb! 3a1aHusT QYHKIUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

26

I'paduk dpyHKkIMU. D1eMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QyHkuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK MOCTOSHCTBA

28

UYErHble 1 HEUETHBIE (PYHKITUH.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIHU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U IPOOHO-
JAvHeNHas pyHKIUH

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

32

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHre TpaPuKOB ATUX PYHKITUN

33

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. bunom

34 HeroTona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 Kontponbnas pabora: "Crenennas
byukius. E€ cBoiictBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHust YHCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIEpXKAIINX CTENIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIepXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
YpPaBHEHUNU
Uppanuronansueie ypaBHeHHS. OCHOBHBIC

43 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
YpPaBHEHUNU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPaBHEHHIM

PaBHOCHIEHEIC MNEPEX0bl B pCIICHUHA

40 UpPpaAlMOHATILHBIX YPaBHEHH

47 PaBHOCHIIbHBIE TTEPEXOBI B PELUICHUH
UpPpALMOHATILHBIX YPaBHEHHM

48 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHM
CaoticTBa u rpaduK KOpHs N-Oi CTENeHH

49 KaK ()YHKIIMH OOpaTHOW CTETNCHH C
HaTYpaJIbHBIM I10Ka3aTelleM
CaoticTBa u rpaduK KOpHs N-Oi CTENeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYypaJIbHBIM IOKa3aTelleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

ol KOpHs N-ol crenenu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUM 15
peuieHus: ypaBHEHU N

57 Hcnonp3oBanue rpaduka QyHKIUH 15

peueHus: ypaBHEHUN




IToxazaTennHBIE YpPaBHCHHUA. OCHOBHBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

59 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KonTponpHas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudm uymncna. CoicTBa jJorapudpma 1

63 Jlorapudm uymncna. CoicTBa Jorapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYpAIbHBIC JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepKaniux Jorapudmbl

68 [IpeobpazoBanue BhIpaKeHUH, 1
CoJIepXKaIIuX JorapupMpl

69 [IpeoOpa3zoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka QyHKIUN 115 1




pelIeHusl ypaBHEHUM

Hcnonws3oBanue rpaduka GyHKINUN A5

3 pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX YpaBHEHHM

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHMCJIOBOT'O apryMeHTa

84 Tpuronomerpudeckas OKpy>KHOCTb,

OnpeaACICHUC TPUTOHOMCTPUYCCKUX




GyHKIMI YMCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyXKHOCTb,

85 OTpeieTICHUE TPUTOHOMETPUUCCKHUX 1
GbyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

01 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

98 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW WHIYKIIHH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCJIeI0BaTeIbHOCTH. MIcTOopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaro1ei
FEOMETPUUECKOHN MPOTPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyia ClIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX MPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peayIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKkTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepriBHble GyHKIIUN 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa QyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeToa UHTEpPBAJIOB JJI PEIICHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117
HEPABEHCTB

118 MeTto MHTEpBAIOB ISl pEIICHUS
HEPABEHCTB

119 [IpuMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUI 1715 pereHust 3a1a4

120 [TpuMmeHeHne CBOMCTB HETIPEPHIBHBIX
byHKIUI 1715 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PyHKINU

122 Omnpenenenue, TeOMETPUIECKUI CMBICI
MIPOU3BOIHOM

123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOAHOMN

124 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIMHA

125 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIMHA

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (YHKIIHN

127 ITpousBogHbIE 2IIEMEHTAPHEIX (DYHKITUNA

y

128 [TpousBoHast CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

130 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 HroroBast koHTpoOIbHAs paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 HOBTOPGHI/IG, 000011eHe, CUCTEMAaTU3aIIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHHIO (PyHKIUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO QYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCcleIoBaHMI0 (PyHKIUH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
MCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaKOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxneaue HauOoIbLIErO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

HaxosxaeHne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxnenne HanboIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIICTO 3HAUCHUS HETPEPHIBHOM
(GyHKINM Ha OTpe3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIIHMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXOK/JICHUS HAWTY4ILIEro PEIIeHUs B
MPUKIIAJHBIX 3a/1a4ax

14

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWJIY4IlIero pelIeHUs B
MPUKJIAJHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJ1aHHOT0 (GOPMYIION UITH
rpadpukom




17

Kommozurust ¢hyHKimii

18 Kommozurust ¢hyHKimii

19 Kommozurust ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue oOpas3bl ypaBHEHU Ha
KOOPJMHATHOM TIIOCKOCTU

99 KoHnTtponbHas padora: "UcciaenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (QYHKIUI.
[TpaBuna Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe NIeMEHTAPHBIX (YHKIMH.
[TpaBuna Hax0X1eHUS IEPBOOOPA3HBIX

%6 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruucnenue onpenenéHHOro HHTErpaia
1o popmysne HoroTona-JlelioHuma

28 Brraucnenue onpenenéHHOro HHTerpana
no popmysne HoroTona-JleitoHuma

29 [IprMeHeHne uHTerpana 1 HaX0XACHUS
ioniaied IIoCKUx QUryp

30 [IprMeHeHne uHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemennii nuddepeHITnaTbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITuaTbHbIX

32 o
ypaBHEHUH
MaremaTtnueckoe MOJEeIUPOBaHHE

33 PEeaNBHBIX MPOIIECCOB C IMTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINU, HX
CBOICcTBa U rpadUKu

38 Tpuronomerpudeckne QyHKINAU, HX
CBOICcTBa U rpadUKu

39 Tpuronomerpudeckne QyHKINAN, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPUUYECKOU OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKOM OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKux
HEPABEHCTB
KoHntponbhas pabora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS

norapu(pMHIECKUX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTObl pelIeHus
UpPPaMOHATIBHBIX YPaBHECHUN
62 I'paduueckue MeTObl pelIeHus
UpPPaMOHATIBHBIX YPaBHEHUN
63 I'paduaeckne MeTOBI pemeHHs
IIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'padmaeckne MeTO B pemeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTO Bl pemeHHs
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduaeckue MeTOBI pemeHHs
norapu(MUIECKIX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(MUIECKIX HEPABEHCTB
['padrueckue METO B! peIIeHuUS
68 MOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
YpPaBHEHUNU
I'paduueckue MeToBI peneHus
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUU




70

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKAa3aTeIbHBIX U JOrapu(OMUUECKUX
HEPaBEHCTB

72

KonTtponpHas pabdora: "MppanuoHanbHele,
NoKa3aTebHbIC U JJoTapuMudeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast pOpMBbI 3arncu
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpHHHaTHOﬁ INJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopuu n-oii crenenun
13 KOMIUIEKCHOTO YHMCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIAd




penieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbhas pabora: "KomMruiekcHbie

82 |
yucna

83 HatypanbHble u 11e1ble Yrciia

84 HatypanbHble u 11e1ble Yrciia

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

86 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

87 [TpyuMmeHeHre TPU3HAKOB JIETUMOCTH
nensix yncen: HOJI m HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH IO MOIYJTIO

90 [TpumeHeHHe TPU3HAKOB JACTUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOIYJTIO
[TpumeHeHre TPU3HAKOB JICTUMOCTH

91 EJTBIX YUCEeIT: arOpuT™ EBKIIHIA JUIs
pENIeHHS 3a/1a9 B IEJIBIX YHCIax

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 CucreMa ¥ COBOKYITHOCTh YpaBHEHU.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH palioHaIbHBIX
ypaBHEHU U

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI pCIICHUA CUCTCEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
YpaBHEHUU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

101

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3InYHBIX 001acTe HAYKH U peabHOM
JKU3HU, UHTEPIIPETalns MOJTyUYeHHBIX
pe3yJIbTaToB

102

IIpuMeHeHne cuCTeM K pEeIeHUI0
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3IMYHBIX 00JIaCTeH HAYKH U PEaTbHOU
YKU3HU, UHTEPIIPETALUs IOJyUYEHHBIX




pe3yJbTaToB

[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajau U 3aja4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U PEATbHOU
KHU3HHU, UHTEPIPETaLs MOTyYEHHBIX
pe3yIbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI"

105 PannonansHbIe ypaBHEHHMS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanmonansHbIe CHUCTEMBI C MapamMeTpaMu

108 WppanmonansHbie ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 Iloka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 TpuronomeTpuieckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyaluil C IOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

ITocTpoenue u uccnegoBaHue
MaTEMATUYCCKUX MOI[CJICI71 PCaJIbHBIX
CUTyalui C MOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMmu

120

Konrtponsnas pabdora: "3agauu c
napaMerpamu’

121

[ToBTOpenue, 06001IIECHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE,
CUCTeMaTH3aIusl 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenme, 0600IIECHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrtna"




[ToBTOpEeHmE, 0600IICHNE,

126 . " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmE, 0600IICHUE,

127 cucreMaruzanus 3Hanuil: "[IponsBonHas u 1
e€é npuMmeHeHue"

[ToBTOpEHME, 0600IICHUE,

128 cucremarusanus 3Hanuil: "[IpousBognas u 1
e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3Hanuil: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMaTH3anus 3HaHuit: "MHTerpan u ero 1
npuMeHeHune"

131 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3HaHui: "OyHkunn"

132 [ToBTOpenue, 06001IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 Urorosast KoHTpOJbHASA paboTa 1

135 Urorosast KoHTpOJIBbHAS paboTa

136 [ToBTOpeHnue, 060061IeHNE, 1
CHCTeMaTu3alys 3HaHUI

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KIIACC
Kona .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero oo1ero o0pa3oBaHus
pe3yJbTara
1 Yucaa v BEIYMCICHUS
11 OnepupoBarh MOHATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS TPOOb, IPOIICHTHI
12 BeimonusaTe  apudmMerwdeckue  omepanMd € palMOHAJIBHBIMH U
' JICHCTBUTEILHBIMU YMCIIAMH
13 BrImomHATS IPUOTMKEHHBIC BEIYHUCIICHHS, UCIIONIB3YS ITPABUIIA OKPYTIICHUS,
' JIeJIaTh MPUKUIKY U OIIEHKY Pe3yJIbTaTa BEIYHCICHUN
OnepupoBarh MOHATHSIMH: CTEIIEHb C IEJIBIM ITOKa3aTejeM, CTaHIapTHas
14 dbopMa 3ammcu JIEHCTBUTEILHOTO 4YHCIA, KOPEHb HATypajlbHOW CTEIICHH,
' WCIOJIb30BaTh MOIXOAIIYI0 (OpMy 3alucH ACUCTBUTEIBHBIX YHCEN s
pelieHus MPaKTUYECKKX 3a/1a4 U IPEICTABICHUS TAHHBIX
OnepupoBarh MOHATUSMU: CUHYC, KOCUHYC U TAaHT€HC IPOU3BOJIBHOTO YIJIa;
15 WCIIONIb30BaTh  3alMCh  MPOM3BOJILHOTO  yriia  uyepe3  oOpaTHbIe
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEeHHs U HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 paloHaIbHoOe, UppaIoHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHCHHE
29 BrITIoNHATE TPeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUH U pelaTh
' TPUTOHOMETPHUYSCKHEC YPAaBHEHUS
BrITIoNHATE 1IpeoOpa3oBaHus ITENbIX, PAIIMOHATBHBIX M UPPAITUOHATBHBIX
2.3 BBIDOKEHUH W pelmaTh OCHOBHBIC THIBI IEIBIX, PAallMOHAIBHBIX U
WPPaIMOHATILHBIX YPAaBHEHUI U HEPABCHCTB
24 [IpuMeHSITh ypaBHEHHS W HEPABEHCTBA IS PEIICHUS MaTEMATHUYECKUX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3IudIHBIX 00JacTel HAYKU U peaabHOM KU3HU
MonenupoBaTh peajdbHBIC CHUTYalldd Ha S3bIKE alreOphl, COCTABIATH
2.5 BBIpQKCHUS, YpaBHEHUS, HEPABCHCTBA 10 YCJIIOBHIO 3aJ[a4d, HCCIICIOBATh
MTOCTPOCHHBIE MOJIENIN C HCIOIh30BAaHUEM allllapara anreopbl
3 OyHKIMH U TpaduKu
31 OnepupoBarh MOHATHAME: (YHKIIHSI, CIIOCOOBI 3aaHusl (PYHKIHH, 00IacTh

ONpeNieIeHus W MHOXKECTBO 3HayeHMH (QyHKuuH, rpaduk ¢yHKIUH,




B3aUMHO OoOpaTHBIC (PYHKITUU

OnepupoBarh MNOHATUSAMU: UYETHOCTb W HEUYETHOCTh (PYHKIMH, HYJIH

3.2 (GyHKIIUY, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIINN Ul pelIeHUsT ypaBHEHUH
34 CtpouTth 1 yuTaTh rpaduKu JTUHEHHON (YHKIIUU, KBaJIpaTUIHONW (YHKIIHH,
CTeNeHHON (YHKIIMH C LENBIM MOoKa3aTelleM
Ucnonb3oBate rpaduku (QyHKUMHA JUIS HCCIENOBaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUU 3aJad M3 JPYrHuX Y4eOHBIX MPEIMETOB U
peasIbHOM JKU3HH, BBIpAXKaTh POPMYJIaMHU 3aBUCUMOCTH MEX1Y BEIMYUHAMU
4 Hayana matematuuyeckoro ananusa
41 OnepupoBarh TMOHATHUSMH: TIOCIEIOBATEIbHOCTh, apupMeTHUecKas Hu
' reoMeTpuyecKas Mporpeccun
4 OnepupoBarh TMOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TIeOMETpUYEcKas
' nporpeccusi, cyMmma 6€CKOHEYHO yOBIBAIOIICH T€OMETPHUYECKON MpOrpeccun
4.3 3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMuU
44 Hcnonb3oBaTh CBOICTBa MOCHENOBATENILHOCTE W Mporpeccuid s
' pelIeHus pealibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
5.1 OnepupoBarh MOHATUSAMHI: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN  ammapar JJig  ONHCaHUs
52 pEATbHBIX TIPOIECCOB M SBJIICHUH, MTPH PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX
MpeaMETOB
53 OnepupoBarh  TOHSATUSIMU:  OMpENEICHHE,  Teopema,  CIEeACTBHUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/IHero 001ero 0opa3oBaHus
pe3yabTara
1 Yucia 1 BIYUCICHUS
OnepupoBarh MNOHATUSIMH: HaTypaldbHOE, LEJIO€ YHUCIO; HCIOJIb30BaTh
11 MPU3HAKU JEIUMOCTH IEJNbIX YHCEN, Pa3JIOKEHHE YHCia Ha MPOCThIC
MHOXUTENH JIJIs1 PEIICHUS 3a71a4
1.2 OnepupoBaTh MOHITHEM: CTETICHb C PAIIMOHATBLHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHUSIMH: JIOTapu(dM YHUCIIA, ACCITUIHBIC U HATypaIbHBIC
' JorapuQMsI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTENMEHW JJisi TPEOOpa3oBaHUS  BBIPAKCHHM,




ONEpUPOBATh TOHATUSMHU: TIOKA3aTEJIbHOE YpaBHEHHE W HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPAaBHEHUI U HEPABEHCTB

BoinonusaTe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKAIIUX JIOrapuMsl;

2.2 OTICpUPOBATh TOHATHSAMU: JOrapu(MUUECKOE YpPaBHCHHE W HEPaBEHCTBO;
peniaTh OCHOBHBIC THIIBI JIOTApU(PMUIECKUX YPAaBHCHUI U HEPABEHCTB
2.3 Haxonutp perieHust mpocTeUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMH: CUCTEMa JIMHEWHBIX YpaBHEHUW M €€ peIlcHHE;
2.4 HCIIOJIh30BaTh CUCTEMY JIMHEHHBIX YPAaBHCHHM IS PEIICHUS MPAKTHYCCKUX
3a7a4
95 HaxonuTh pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN palMOHAJIbHbBIX
' ypaBHEHHI U HEPABEHCTB
MonenupoBaTh peajdbHBIE CHUTyalldd Ha S3bIKE aureOpbl, COCTaBIATh
2.6 BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBUIO 3a/1ayH,
HCCJICIOBATh MIOCTPOSHHBIC MOJICIIH C UCTIOJIB30BaHUEM arrapara aareopsl
3 OyHKIWH U TpaduKH
OnepupoBarh MOHATUSAMHU: TEPHOAWYSCKAsT (PYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa (YHKIWH, HawOoJbIee W
' HauMeEHbIIIee 3HA4YCHUS (DYHKIMM Ha MPOMEKYTKE; MCIOJB30BaTh WX IS
UCCleoBaHus (PYHKIINH, 3aJaHHOU rpadukom
OnepupoBarh MOHATUSIMH: TpadUKH MMOKA3aTEIbHOH, JJOrapudMHUIECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKIMIA; H300paxaTb HUX HA KOOPAUHATHOMN
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIICHUS YPaBHEHUN U HEPABEHCTB
33 N306paxaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKu JTUHEHHBIX ypaBHEHUN
' Y UCTIONIb30BaTh MX AJIS PEIICHUS CUCTEMbI TMHEHHBIX YpaBHEHHA
34 Ucnonb3oBate rpaduku (QyHKOMHA JUIS HKCCIENOBaHUS TMPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYTUX YUeOHBIX AUCIUTUINH
4 Hauana MaTeMaTH4YeCKOr0o aHaIN3a
OnepupoBarh MOHATUSMH: HEMpepbIBHAA (PYHKIIMS, TPOU3BOHAS (PYHKIIHH,
4.1 WCIOJIb30BaTh T€OMETPUYECKUI U (PU3MYECKHl CMBICT TPOU3BOJHON TS
perieHus 3aaa4y
49 HaxomuTe  mpOW3BOAHBIE  JJEMEHTAPHBIX  (YHKIUH,  BBIYHCIATH
' MIPOU3BOJIHBIC CYMMBI, IIPOU3BECHUS, YACTHOTO (DYHKITUH
Hcnonws3oBarh  MpOM3BOJHYIO Il UCClenoBaHWs  (QYyHKIMH  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSITHh PE3yJIbTAThl WCCIICOBAHMS K
MTOCTPOCHUIO TPaPUKOB
44 Hcnonb30BaTh MPOM3BOIHYIO IS HAXOXKJICHUS HAMIIYYINETO PEHICHUS B
' MIPUKJIAIHBIX, B TOM YHCJIE COITUATBHO-DKOHOMUYIECKHX, 3a1a9ax
45 OnepupoBaTh TMOHATHSAMH: IIE€pBOOOpa3Has H HWHTETpAN, IMOHUMATH
' TreOMEeTPUUYECKUN U GU3NYECKUIN CMBICIT UHTErpaia
46 Haxonuths nepBooOpa3Hble 3I€MEHTAPHBIX (PYHKIIMM, BHIYUCISATH UHTETpall

o ¢opmyne Horotona — Jleitbnuia




4.7

Pemrats MNPUKJIAAHBIC 3aga4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECCKOIO U
(bl/ISI/ILIeCKOFO XapaxkTepa, CpeacTBaM MaTEMaTHYECKOI'O aHA/IM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIGCATUYHBIE JIpOOH, TPOICHTHI,
11 OeCKOHEeUHbIE MePUOoANYECKHe APoOH. ApupMeTHYECKHE ONEpallui ¢ palMOHATBHBIMU
' qucaaMHy, IpeoOpa3oBaHus YMCIOBBIX BbpaxkeHUH. [IpuMenenne nqpobeit u mporeHToB
JUI PELLIEHUS NIPUKIJIAJHBIX 3a1a4 U3 PA3JIMYHBIX OTpACIEd 3HAaHUI U pPEaJIbHOM JKU3HU
JlelicTBUTENbHBIC YKCa. PanmoHanbHble U HppalMoHalbHbIe Yuciaa. ApudmMerndeckue
1.2 onepauuu ¢ JACUCTBUTEIbHBIMM uuciaMu. [IpuOnmk€HHbIE BBIUMCIICHUS, IpaBHIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenens c 1ensIM nokaszareneM. CtannapTHas popma 3arucy 1eHCTBUTENbHOTO YUCIIA.
1.3 | Hcnonp3oBaHue MOIXOAALIEH (GOpPMBI 3amMcU ACHCTBUTEIbHBIX YHMCEN Ul PELICHUS
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypaJbHOH creneHd. JleficTBuA ¢ apu(MeTHIecKUMu
' KOPHSIMHU HAaTypaJIbHOU CTENIEHU
15 CuHyC, KOCHMHYC M TAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIAECTBEHHbIE IPEOOpPa30BaHUS
99 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
' bopmyitbl
53 VYpaBHeHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, peleHHMe HepaBeHCTBa. MeTon
' HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAIIMOHAIEHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPHUYECKUX YPaBHEHUI
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTeMaTHUECKUX 3aj1a4d U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKH U peasIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yskmun. B3aumHOo o00paTHBIE
' GyHKIMT
3.9 OO6nacTh ompeneneHUss M MHOXECTBO 3HaueHUM ¢yHkiouu. Hymu Qyskumu.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLINU
3.3 CrenenHas (yHKIMS C HATYpaJIbHBIM H II€JBIM TIOKaszareneM. E€ cBolicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHsI N-0il CTETICHU
34 Tpuronomerpuueckas OKpYKHOCTb, OIPE/IEICHUE TPUTOHOMETPUYECKUX (QYHKLUH
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHainsa
41 IlocnenoBarenbHOCTH, CHOCOOBI  3aJaHUs  MOCJIENOBaTENbHOCTEH. MOHOTOHHBIE
' [10CJIe10BATEIbHOCTH
Apudmernueckas M reoMmerpuyeckas Imporpeccud. beckoHedHO  yObIBaroas
49 | TEOMETPHYECKAA MPOrpeccHs. Cymma OeckOHEUHO YObIBalOIIEH TIeOMEeTpUYECKO
' nporpeccun. @dopMmyna CIOXKHBIX MPOLEHTOB. Vcrosb30BaHMe Mporpeccuu s
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, oOmepauvu HajJ MHOXKecTBamH. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara Juid ONHUCAHMS peaJIbHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELIEHUH 3a]1a4 U3 APYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BIYUCIIECHUS
11 Harypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH LEbIX Yncell
1.2 CreneHs ¢ pallMoHaIBHBIM MTOKa3areaeM. CBONWCTBA CTENIEHU
1.3 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxeHHi, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAIUX CTEIIEHU C pallHOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA
26 CucreMbl TMHEHHBIX ypaBHEHUH. PelieHne npukiIaHbIX 3a71a4 ¢ MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPABHEHUI U HEPABEHCTB
28 [IpuMmeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3a]ad
' W 3aJ1a4 U3 pa3IMyHbIX 00acTel HAyKH U pealibHOM KU3HU
3 @OyHKIMH U TpaduKu
Oyukus. Ilepuoanueckne ¢ynkuuu. [IpoMexyTkm MOHOTOHHOCTH (DYHKLHUU.
3.1 MakcumymMbl ¥ MUHHMYMBbl (yHKUMU. Haumbonbliee W HauMeHblllee 3HAYCHHE
(GYHKIHU Ha TPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH

3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
3.4 Hcnonb3oBanue rpadukoB PYHKIUHN U1 pEIICHUS] YPAaBHEHUH U JIMHEWHBIX CHCTEM
Wcnonb3oBanue rpadukoB GYHKIUI IS UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH PEIIEHUWU 3aJad M3 JPYTrUX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU
4 Hauana marematnyeckoro aHaamsa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl PELICHHs] HEPAaBEHCTB
4.2 [TpownsBoanas pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT IPOU3BOTHON
43 [IpousBoaHbie 37MeMeHTapHBIX QYHKIUA. DOpMysiabl HAXOXKICHHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEJCHUS 1 YACTHOTO (DYyHKLIUN
[IpumeHeHre MPOU3ZBOIHON K UCCIeNOBaHUIO (GYHKIUH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxokaeHue HamOONbIIero U HaWMMEHBILIEro 3HadeHHs (YHKIUU Ha
OTpe3Ke
[TpymeHeHre MTPOU3BOHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUs B MPUKIAJAHBIX
4.5 3amavyax, JUIsl OMpENENIeHUs CKOPOCTH Ipolecca, 3agaHHOro ¢GopMyliol uiu
rpaduKoM
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reoMmerpuueckuil U pusmdeckuii cMbIci. Beraucienue uHTerpaia mo

dbopmyne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUA K NPEAMETHBIM pPe3yJbTATaM O0CBOCHUS
NPOBEPSIEeMOr0 = OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Bnagenne MeTonaMu JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aj1ad,
yMeHHEe (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JIOKa3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW HWHIAYKIIUY,
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYKACHUA ITPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYXKICHHH, yMEHHE OIECPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucaHusd p€ajlbHbIX IIPOLECCOB U SIBJICHUU U IIpr pCIICHHUU 3aaa4Y, B TOM
YHCJIC U3 JPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a]aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 3a/1a4

YMeHne omnepupoBaTh MOHITHSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C IEJIBIM MTOKAa3aTeJIeM, KOPEHb HATYPAJbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOMAYJIO, PallMOHAIbHOE YHCIIO, UpPPAIMOHATIBHOE YHUCIIO,
MHOXCCTBAa HATypaJlbHBIX, MOCJIbIX, pallMOHAJIbHBIX, I[CI\/JICTBI/ITGJ'II)HBIX
2 qrcel; YMEHHE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAMMEHbBIINN 001Nt
JeATEIh W HaWMEHbIee oO0Ilee KpaTHOe, ajlropuT™M EBkiamma mpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU TO3UIIMOHHBIMU CHCTEMaMHU
CUHUCJICHUSA, YMCHUC BBIITIOJIHATH BEIYHUCIICHHUC 3Ha4YeHUHN U HpeO6p330BaHI/I$I
BBIPOKEHHN CO CTEeNEeHsSIMU W Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
paliOHaTIbHBIX ~ BBIPAKEHUH; yMEHHE  ONEpUpPOBaTH  MOHSATUSMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI IporpecCusa, reoMETpUICCKad




nporpeccusi, OecKOHEYHO YyObIBalomasi reoMeTpuyeckas MpOTrpPecCHs;
YMEHHME 3a/1aBaTh I10CJIEJOBATEILHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE [EHCTBUS C KOMIUIEKCHBIMH YHCIaMH,
MPUBOAUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEePUpPOBATH
NOHATUSIMU:  MaTpuia 2X2 u  3%3, onpeaeiauTeNlb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCEPABCHCTBA, HWX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHE,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB W CHUCTECM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMLI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, MX CHUCTCMbI IJId PCHICHUA MAaTCMAaTUUYCCKHX

3aJiad 1 3aaa4 M3 pa3INIHbIX obnacrei HAayKH U peaHLHOﬁ KHU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GYHKIUHM, SKCTpEMyM (PYHKIMH, HauOOJIbIee M HAaUMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NMpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOHM, MepBooOpa3Has, ONpeenEHHbIH
UHTETpall; YMEHUE HaxOAUTh ACUMNTOTHl rpapuka (QyHKIMH; YMEHHUE
BBIUNCIATh  NPOU3BOAHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DyHKUUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYyHKIMY; yMEHHME HaXOOUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMMH,
HaXOJUTh HaAWOONbIIME W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATh NPOU3BOAHYIO JJs HAXOXKACHWUS HAWIydILIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIE COLHAJIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau U 00BEMBI (I)I/Il“yp C IMOMOIIBIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKUINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIHS, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHass (QYHKLUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
Jgorapupmuueckas (QYHKIHH; yMEHUE CTPOUTh TpauKu HM3YUEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
peUIeHuH 331a4 U3 APYrHX y4eOHBIX NPEeIMETOB M 33had M3 peanibHOU
KU3HH;, BBIpaXaThb (OpMyJaMHU 3aBHCHUMOCTH MEXKIy BEIMYMHAMU;
UCIIONIB30BaTh CBOMCTBA W rpaduKu (yHKIMA A pelIeHUs] ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JACTH YNPAaBJICHUS JIMYHBIMU U CEMEUHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEIUPOBATH
peanbHbBIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeHee aphu(pMeTHdecKoe, MeHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIEepPCUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATDH
nH(pOpMalLKIO, MPEACTABICHHYIO B TabMUIaxX, Ha Auarpammax, rpaukax,
OTpaXKarOIyI0 CBOWMCTBA PEAJIbHBIX IPOLECCOB U SIBJIECHUH; MPEACTABIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeNI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; Irpa)UyecKu HCCIeA0BaTh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUs U JIMHEMHOMN perpeccuun

VYMeHne onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT W CIIy4ailHOe

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKrX METOJIOB; IPUMEHSThH
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OPMYIIy MOJHOM
BeposTHOCTH, hopmyny beprymim, koMOuHaTOpHBIE (aKThl U (POPMYIIBL;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEJIMYHMHA, pPAaCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIy4allHOW  BENWYMHBI, (QYHKIHMHA paclpeieieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEeHUe
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICICHUAN JIJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; yMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OLICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATH BEPOSITHOCTHYIO MOJETHh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHBIfI pe3yibTaTt

YMeHHe omnepupoBaTb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYUHA yTIia, IJIOCKUN YTroJl, IBYTPaHHBIN
yroj, TpEXIPaHHbIA YIrojl, CKPELIUBAIOIIKUECS MPSAMBIC, apaUICIbHOCTD U
MEPIEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEHM, yTrOJ MEXKIy HpPSIMbIMH,
Yroia Mexay IMpsAMOH U IIIOCKOCTBIO, YIrOJI MEXKIy IUIOCKOCTAMH,
paccTostHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh IPHU PEIICHUU
3aja4 U3y4yeHHbIe (DAKTBl U TEOpPEMBl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIIA C IOMOIIBI0 TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3ala4Un
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YMeHue onepupoBaTh MOHATUSAMU: IJIOWEAAb (GUIYpbl, 00BEM (UTypHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnes, Opu3Ma, NOUpaMuia, (urypa u TOBEPXHOCTh
BpallleHNs, UMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LUIUHApPA, O0BEM Kyoba,
IPSIMOYTOJIBHOTO NapajUle/IeNuIeaa, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,

napajijiCJibHbIC OCH HWJIKM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LMWIMHIpA, KOHyCa; YMEHHUE CTPOUTb CEueHHUe
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMyIIMpOBaTh ONpeeNeHUs] U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YMEHHE NPOBOAMUTH KiaccUpUKanuioo (GuUryp 1o
pa3jIMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
NapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPBI, B TOM YHCIEC B IMPHPOJE,
UCKYCCTBE, apXUTEKTypE; UCIOIb30BaTh NTE€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHUYECKHE BEIUYMHBI (IJTMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHUE BBIUUCIATH T'C€OMETPUYCCKHUE BEITUYHHBI
(MHA, yroi, IUIONIaah, OO0BEM, IUIONIAJb TOBEPXHOCTH), HCHOJIB3YS
W3Y4YCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONAlb TOBEPXHOCTHU
NUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNIUIe/Ia, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HOI[06HBIX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPAMOYTOJIbHAS CHCTEMa KOOPAWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpA Ha 4YHCIO, pa3JIo)KEHUE BEKTOpa Mo 0asucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE TIPOU3BEACHHUE, YIroJl MEXIY
BEKTOpaMU; yMEHHUE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 JpYTUX y‘Ie6HBIX npeamMeToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJid PCIICHUSA 3ala4; IOHUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YUYCHHUU TPUPOAHBIX H O6HIGCTB6HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATHL TMPOABIICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMECPBI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSA
1 Yucna v BBIYKCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEI

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JeHcTBUs ¢ apuMeTHIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMOHANIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JleiictButenpHbie  4ucia. ApuMeTHUECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHHS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKA
pe3yJbTaTa BBIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-palOHANTBHEBIE ypaBHEHHS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomeTpuveckrne ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYeCcKue ypaBHEHHS

2.5 Llenblie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppanuoHaibHbie HEpaBEHCTBA

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUH U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 @yHKUUHU U TpapUKU




Oynknus, cnocoOwbl 3amanust GyHkmuu. ['paduk dynkummu. B3aumuo oOpaTHBIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OOnacte ompeneneHuss U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkmuu.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HauGospinee M HauMeHbIIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpapuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpagukoB (ynkumidl. CpoiicTBa (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [TpousBoanas ¢pyukimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[Ipumenenre mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxneHue HanOObIIEro U HAUMEHBINETO 3HAYCHUs (YHKIMU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAILIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






