[Tpunoxenue 5.1
denepanpHas pabovas mporpaMma y4eOHOTO Kypca
«Anre0Opa 1 Havyajla MaTeMaTUYECKOTO aHaIu3a» (yriayOJIeHHbIN YPOBEHbD)

MNOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AureOpa W Havaja MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OAHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH 00€CIIeYNBACT MHCTPYMEHTAIBbHYIO 0a3y Ul U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX
KYypPCOB, @ C Ipyroil CTOPOHBI, POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE 00YYarOIINXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JpYrMX JAUCUUIUIMH. B pamkax naHHOoro ydeGHOro Kypca oOydarouiuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYJIHpPYeT CBOU
JTOCTHIKEHUS B MaTeMaTudeckoi popme.

VY4eOHbIi Kypc anreOpsl M Hadall MaTeMaTHUECKOTO aHAJIM3a 3aKJIAJbIBAET OCHOBY IS
YCHENIHOTO OBJa/ICHUs 3aKOHaMU (DU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAaHHS OCHOBHBIX T€HACHIIUN
pPa3BUTHUSI SKOHOMHUKHM U OOIIECTBEHHOM >KHM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIL30BaTh WX MJS JallbHEHIIEero
00pa30BaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems OBJaieHre aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MAaTEMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBaTh YTBEPKAEHUS C TOMOLIbIO0 HHAYKIIUN
U paccyXJaTh JeAyKTUBHO, UCIOIb30BaTh 000OIICHHE M KOHKPETU3AlHNI0, a0CTparupoBaHue 1
aHaJIOTHIo, (OpPMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3ydenus y4yeOHOro Kypca «Anredpa W Hayala MaTeMaTUYECKOTO aHAIHU3a)»
oOydaroluecss MNOJy4YaloT HOBBIM ONBIT pELIEHUS NPUKIATHBIX 3ajad, CaMOCTOSITEIbLHOTO
MOCTPOCHUS MAaTEeMaTHYEeCKHX MOJIeJed peallbHbIX CUTYyalluid, WHTEPIPETalud MOTy4YeHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKE U
HCKYCCTBE, C BBIJIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHIMH U UX aBTOPAMHU.

VYueOHbIl Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBII
peanu3yercss Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOMIMKA (DOPMUPOBAHHIO HAYYHOTO
MUpPOBO33pEHHUs, Tak MW uepe3 cnenupuky ydeOHOM  JesTenbHOCTH, Tpeldyrouei
MPOJOKUTENIFHOM  KOHIEHTPAllMd  BHUMAHHS, CaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus: anreOpe M HayajaM MaTeMaTHYeCKOro aHalln3a JIeKUT
JeSTeIbHOCTHBINA IPUHLUIT O0yUEHUS.

B ctpykType yuebHoro Kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHallM3a» BbIIETICHBI
CIIEyIOIINE COJEp)KaTeNIbHO-METOANYECKHe JUHUU: «Uucna u BblUKCACHUS», «DYHKIMH U
rpaduxuy, « YpaBHEHUS U HEpaBEeHCTBa», «Havana MaremaTideckoro aHanm3ay», « MHOeCTBa U
Joruka». Bce ocHOBHBIE COiepKaTEIbHO-METOANYECKHE JIMHUN U3y4Yat0TCsl Ha MPOTSKEHUH JBYX
JeT 00y4eHus: Ha ypOBHE cpeiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTIONIHSAS YT JIpyra u
MOCTENIEHHO HAChIIasCh HOBBIMH Te€MaMU W pasfenamu. JlaHHbBIA y4eOHbIM Kypc sBisercs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEeIUHSET B ceOe cojepiKaHue HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX KaK anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHAJIU3, TEOpUs MHOXKECTB,
MaTeMaTHueckas joruka u jnpyrue. [lo mepe Toro kak oOydaroiiuecs OBIaJeBalOT BcE Ooiee
OIMPOKUM  MaTeMaTH4YeCKUM amnmaparoM, Yy HHX TOcjieloBaTeslbHO  (opmupyeTrcss U
COBEPULICHCTBYETCSI YMEHHE CTPOUTHh MATEMAaTUUYECKYIO MOJIENb PEaIbHON CUTYyallUH, IPUMEHSTH
3HAHHUA, TIOJIyYEHHbIE NPU H3yUYEHUU Y4eOHOro Kypca, [UIsl pELIEHHS CaMOCTOSITENIbHO
chopMyIMPOBAHHON MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHo-MeTOIMYECKas TMHUA «Yucra u BIYMCIeHUs 3aBepiiaeT GopMUPOBaHNE
HaBBIKOB HCIOJIb30BaHUS JIEHCTBUTENBHBIX YMCEN, KOTOpOe ObUIO HAauaTO Ha YPOBHE OCHOBHOT'O
obmero obpaszoBanms. Ha ypoBHe cpemnero obmiero oOpazoBanusi 0co00€ BHUMAHUE YEISAETCS
(GhOpPMUPOBAHUIO HABHIKOB PAIlMOHANBHBIX BBIYUCICHUH, BKIIOYAIOIIUX B Ce0sl MCIIOJIb30BAHHE



pasinyHbIX (GOpPM 3amKMCH YHUClIa, YMEHHE JelaTh NPHUKUAKY, BBINOJIHATh HPUOINKEHHBIE
BBIYUCIICHUSI, OLICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbI€ 00YYarOIMMCs] MHOXKECTBA HAaTypaJIbHBIX, LENIbIX, PAIMOHAIBHBIX U I€HCTBUTEIBHBIX
quceN JONOJHSIOTCS MHOMECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM M3 3THX MHOXXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIE €My crelM(UYecKUe 3a1aud U ONepaluu: AeJIeHHUE Halelo,
ONEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCENl, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UpPpaLMOHATIBHBIX YUCENl, apU(PMETHUYECKHUE ONEPALINH, a TAKKE U3BJICUCHUE KOPHS HaTypaJbHON
CTETIEHH Ha MHOXKECTBE KOMILICKCHBIX uucelsl. brmaromapst mocienoBaTelbHOMY pPACIIMPEHUIO
Kpyra UCHOJb3YEMBbIX YHMCEI U 3HAKOMCTBY C BO3MOXKHOCTSMHU MX NPUMEHEHMs I peIICHUs
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKH U €€ pOJIH B
HOCTPOCHUU MOJIeJIeH peabHOI0 MUPA, IIUPOKO UCIIONb3YIOTCS 0000IEeHHE U KOHKPeTH3alHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBAa» pealln3yeTcs Ha MPOTSHKEHWH BCEro OOydYeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoM pasaene IIporpammsl
IPEIyCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3ajad. B pe3ynprare oOydaromuecs: OBIaeBalOT
pasIMYHBIMM ~ METOJaMM  pELEHHs palMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepxalmx mnapamerpsl. [losyueHHbIE yMEHHS IIMPOKO MCIOJBb3YIOTCA IPU HCCIEIOBAHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPHUKJIAIHBIX 33/a49 U 33a]a4 Ha HAXOXKICHUE
HauOOJIBIINX U HAUMEHbLINX 3HaUYCHUH (yHKUuU. JlaHHas coleprkaTebHas JIMHUS BKJIIOYAET B
ce0s1 Takke (QOpPMHpPOBAHHME YMEHHUH BBINONHATH PacuéThl 1Mo Qopmynam, mpeodpa3oBaHUs
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHH, a TakkKe BhIpaKEHUl,
colepKalmmx creneHn u Jorapudmel. brmaromapst m3ydeHHIo anreOpandeckoro Marepuaia
OPOMCXOOUT JalbHEHIlee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYKACHUH, pabOThI C CHMBOJBLHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet >3 GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
HaY4HBIX 3ajay, HarJIAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopnepxaTenpHO-MeToan4YecKast TUHUS «DYHKIUK U TpaQuKM» TECHO NEpEruieTaeTcsi ¢
JPYTUMU JUHUSAMHU Y4eOHOT 0 Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEe10BaTEIbHOCTD
u3yueHus Mmartepuana. V3ydeHwe CTEnmeHHOHM, TIOKa3aTeNbHOM, JiorapuMUYecKkoil u
TPUTOHOMETPHUUYECKUX (DYHKIMH, UX CBOMCTB U Ipa)UKOB, HCIOIb30BaHNE QYHKIMN [T peILICHHS
3a[a49 U3 APYTUX y4eOHBIX MPEIMETOB U pEaTbHOW )KU3HH TECHO CBSI3aHO KaK C MATeMaTHYECKUM
aHaJIM30M, TaK U C pellieHHeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE yIeIsIeTCs
(GopMHpPOBaHUIO YMEHHSI BBIpaKaTh (HOpMyJIaMH 3aBUCUIMOCTH MEX/Y pa3IMUYHBIMU BETHMUNHAMH,
UCCIIeIoBaTh MOJMy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuan 3Toil cojepkaTeabHON
JIMHWAY HAIleJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, MTO3BOJISIONINX BBIPAXKATh 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B Pa3JInYHOM (opme: aHAIUTHUECKOH, rpaduyeckoil u cioBecHoi. Ero usyuenue
CIOCOOCTBYET pA3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0O0OIIEeHHUI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHUIO aHAIOTUH.

ConepxatenpHas nuHUAA «Hadama mareMaTHuecKoro aHain3a MO3BOJSET CYIIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYecKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4aromumcs,
TaK KaK y HHUX IMOSBIISIETCS BO3MOXHOCTh CTPOUTH TPAadUKHU CIOXKHBIX (DYHKIHHA, ONpeAesaTh UX
HauOOJIbIIME U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATE IUIOMAAN Guryp u oOBbEMBI TeJ, HaXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPHIBACT HOBHIC
BO3MOXKHOCTH IIOCTPOCHUS MaTeMaTUYECKHX MOJIEIeH peallbHbIX CUTYAIi, IT03BOJIAET HAXOAUTh
HawIydliee pelieHHe B MPHKIAAHBIX, B TOM YHCIE COIUAIbHO-)KOHOMHUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOI0 aHalM3a CHOCOOCTBYET Pa3BUTHUIO aOCTPAaKTHOTO,
(bOopMaTbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUH pPacroO3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKM B Hayke, TEXHHKE M HcKyccTBe. OOydaromiyecs y3HaIOT O
BBIJTAIOIINXCS pe3yJIbTaTax, MOJYYSHHBIX B XOJA€ PAa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 HX
aBTOpax.



CopepxarenbHO-MeTOANYECKAsE JIMHUSA «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUM MHOXECTB M MaTEeMaTHYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNS] TPOHU3BIBAIOT BECh KYypC MIKOJBHON MaTeMaTWKH U MpellarailoT Haubolee
YHHUBEPCAIbHBINA S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU U €€ MPHIOKCHWH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKHUE NUCLMIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOydYaromeMycsi MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOI MaTeMAaTHUKH U UCIIOIb30BATh €I0 JIJIS BBIPAXKEHUS CBOUX MbICIIEH. J[pyrumM BaKHBIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEQyeT IIpU3HaThb CBOWCTBEHHYIO €l CTpOroCTb
000CHOBaHHUI U CIIeZIOBaHUE ONPEeIEHHBIM ITPaBHJIaM IOCTPOCHHUS JJOKAa3aTeNIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTMYECKHX IIPaBHII,
(dopMHpyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHAIN3ay MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIHPOBAHUsS, KOTOpPHIE IPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJIENIEH PEANIbHBIX CUTyalui, HCCIE0BAHUS 3TUX MOJIENEH C TOMOILBIO
amnmapara aiareOpsl U MaTeMaTHYeCKOro aHalW3a, WHTEPIPETAIlH TOJTYYeHHBIX pPe3yJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXAbld W3 PA3[eNIOB MPOrPaMMBbl, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIb3YETCS JUIsl pelleHHs NpUKIagHbIX 3aaad. [lpu pemenun
pealbHBIX MPAKTUYECKUX 3a/1a4 00y4aronIuecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHIE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BATh AHATOTHIO, 0000IIaTh M KOHKPETU3UPOBAThH
npobiemy. JledarenpbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHM3yeTrcs B IIpOllecCe HU3Y4YEHHsS BCEX TeM Y4YeOHOro Kypca «Anredpa u Havana
MaTE€MaTUYECKOr0 aHaIU3a».

Ha u3yuenue yue6HOro Kypca «Anredpa u Hauajga MaTEMAaTUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEZIEI0).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Pannonanenele yncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOU, MPOLEHThI, OECKOHEUHbIE
nepuoanydeckue 1podu. Ilpumenenue qpodeil 1 MpoIEeHTOB ISl pelIeHHs IPUKIIaHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU JKU3HHU.

JleiicTBuTenpHble yncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApuMeTHueckue
OIepauuy ¢ JECUCTBUTEIBHBIMU 4YucaaMu. MOAyilb NEHCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbTara
BBIYKCIICHUH.

Crenensb ¢ nensiM nokasareneM. bunom HeroToHa. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCHU ACUCTBUTENBHBIX YUCEII Il PELICHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUs TaHHBIX.

ApudmeTnueckunii KOpeHb HaATypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIE JTOTapU(MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHT'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHHUI-CIIEACTBHs. HepaBeHCTBO, pelleHe HEPaBEHCTBaA.

OCHOBHBIE METO/IbI PELICHHUS LETBIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUH U HEPaBEHCTB.
MHorouieHsl OT OJTHOW MepeMEHHOM. J[eJleHre MHOTOUYJIEHa Ha MHOTOYIEH ¢ OCTaTKOM. Teopema
be3zy. Muorounensl ¢ nensiMu kod¢ppunuenramu. Teopema Buera.

[Tpeobpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COEPIKAIINX CTETIEHH U KOPHH.



HppanmonaneHele ypaBHeHUA. OCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX YPABHEHHN.
IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHHUS [T0KA3aTEIbHBIX YPABHEHUH.
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PELICHHS JIOTapHU(PMHUYECKHX
YpaBHEHUH.

OcHoBHbIe TpuUroHomerpudeckue (opmynel. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perenrne TpuroHoMeTpuyeckux ypaBHEHHUM.

Pewienne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICII U CBOWCTBA, BBIYUCIEHUE €r0
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAHBIX 3a7a4 ¢ IOMOLIbIO CUCTEMBI JIMHEWHBIX ypaBHeHul. MccienoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINICH.

ITocTtpoeHne MaTEMaTHYECKUX MOJENIECH PEaJbHOM CUTYallMH C IIOMOIIBIO YPaBHEHUM U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3aa4 U 3a/1a4
U3 Pa3JIMYHBIX 00JIaCTel HAyKU U pealbHON KU3HH.

DyHKIUH U ITpagUKH

@yHkuus, crnocoObl 3anaHus QyHkuuu. B3anmHo obOpaTtHble (yHKuuM. Kommnosunus
¢ynkuuit. ['paduk dyHKmun. DneMeHTapHbIe TPeoOpazoBaHus rpaduKoB (PyHKITHA.

Ob6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THhle QyHKuuuU. Ilepumogmueckue ¢yHkmmu. [IpoMexyTku
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHMUMYMbl (yHKUuH. Hanbomnbinee 1 HauMeHbIlee
3Ha4YeHHs (DYHKIIMH Ha TPOMEKYTKE.

JluneliHasi, KBaipaTU4YHas U JpOOHO-TMHENHas: GYHKLIUHU. DJIeMEHTapHOe UCCIeI0BaHuE U
MOCTPOCHHE X IPAPHKOB.

CrenenHas (yHKIMsS C HaTypalbHbIM M LieJbIM Ioka3aTeneMm. EE cBoiictBa u rpadux.
CpoiicTBa 1 rpaduK KOpHA N-Of CTENeHW Kak (YHKIHH OOpaTHO CTENEHH C HATypaJbHBIM
IIOKA3aTeNIEM.

[ToxazarenbHas u norapupmuueckas pyHKIUU, UX cBoWcTBa U rpaduxu. Vcnonb3oBanue
rpaduKoB QYHKUUH JUIsl pellieHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX (DyHKUIUH
YHCJIOBOTO apryMeEHTA.

@yHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolleccax U sABIEHUSAX. [ pauku peasbHbIX
3aBUCHMOCTEH.

Hauyana mateMaTHuyeckoro aHajaimusa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIn3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud.  beckoHedHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIBbHBIM pocT. Yumcno e. dopMyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHnEe IPOrPECCUU ISl PELIEHMsI pEAJIbHBIX 33]1a4 IPUKJIAJHOIO XapaKkTepa.

HenpepriBable pyHKIIMU U UX cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI TpaduKOB (PYHKIIHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJ MHTEPBAJIOB JUIsl pelIeHHs] HEPABEHCTB.
[IprMeHeHre CBOMCTB HEMPEPhIBHBIX (DYHKIIUH [T peIIeHus 3a/1a4.

[TepBas u BTOpas npousBoAHble GpyHKIUHN. OnpeaeneHne, reoOMeTpUUecKUuil 1 GU3NIeCKuit
CMBICT POM3BOAHOM. YpaBHEHHUE KacaTeNbHOM K rpa@uKy QyHKIHUH.

[Tpou3BoHbIE 311eMeHTapHBIX GyHKIMNA. [Ipon3BOIHAS CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMIO3UINH QYHKIHH.

MHuoxecTBa H JIOTHKA

MHOkecTBO, onepanu HajJ, MHOKECTBaMH U MX CBoicTBa. J(marpammel Diinepa—BenHa.
[IpuMeHEeHrnE TEOpETUKO-MHOKECTBEHHOIO amnmnapara il ONUCaHMs pPEeallbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.



Onpenenenne,  TeopeMa,  CBOHCTBO  MaTEeMAaTHYECKOTO  OOBEKTa,  CJIC/ICTBHE,
J0Ka3aTcCJIbCTBO, paBHOCI/IJH:HLIe ypaBHeHI/IH.

11 KUIIACC

Yucia ¥ BBIYMCICHUSA

Hatypanbnuble n nenble yucia. [IpumMeHeHHE NPU3HAKOB JIEIMMOCTH LEIBIX YHUCEI,
HanOobImi o0mui nenurens (natee — HOJl) u Haumensiee odmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKiMa 1i1s peleHus 3a1a4 B LEJIbIX YUCIIax.

KommnekcHsle uwncma. AunreOpandeckas W TpUTOHOMETpudeckas (opmbl 3amucu
KOMILIEKCHOTO 4Kcia. Apu(MeTndeckrue ornepalnnun ¢ KOMIUIEKCHBIMHM uuciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEN HA KOOPIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (U3MYECKUX U
F€OMETPUYECKUX 3a/1a4.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa u COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CleNCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOULIbI0 TPUTOHOMETPUUYECKOU
OKpPYXHOCTH. PelieHnne TpuroHoMeTpu4eckux HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS ITOKA3aTEIbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHHS CUCTEM U COBOKYITHOCTEN pallMOHAJIbHBIX, UPPALIMOHATIbHBIX,
HOKa3aTeIbHbIX U JIOrapu(PMUUYECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a7a4 U3 Pa3IMYHbIX o0nacTell HAayKu M pealbHOW >KU3HU, WHTEpHpEeTalus MOJyYEHHBIX
pE3yJIbTaTOB.

DyHKIUHN U TPaPUKH

I'padux xomnozuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUI U HEpaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Tpa(UKH.

['padmueckue MeTo bl pelieHus ypaBHEHUI U HepaBeHCTB. [ paduueckne MeTobl pereHus
3a/1a4 ¢ mapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKIUN 7 MCCIIEOBAHUS TPOILIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHOM KU3HH.

Hayana maTreMaTH4ecKOro aHajm3a

[TpruMeHeHMe MPOU3BOIHON K UCCIEI0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnaenne HauboIbIIero 1 HAUMEHbBILEr0 3HAYEHU I HEeNPepbIBHOW (PyHKIIMK Ha OTpE3KE.

[IpuMeHeHrEe NPOU3BOMHOM M HAXOXACHHUS HAWIY4IIEro PEUIeHHs B IPHUKIAIHBIX
3a/a4ax, JJs ONpeeNieHUuss CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMylsiol win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBoOoOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuit. [IpaBuna HaxoXI€HUS TIEPBOOOPA3HBIX.

WNuterpan. ['eomerpuyecknii cMbICa MHTErpaia. Beraucinenue onpenenéHHoro nHTerpana
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHeHue wWHTerpana Uil HAXOXKJIEHUS IUIOM@Aed IJIOCKUX @uryp u o0bEMOB
T€OMETPUYECKUX TEIL.

[Tpumepsl pemeHuit aud@epeHnnanbHBIX ypaBHEHUH. MareMaruyeckoe MOJEIMpPOBaHUE
peabHBIX MPOLIECCOB C MOMOIIBIO AU (PepeHIINaTbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYAIOMIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABICHHE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAyp TpaKIaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYTo€), YMEHHE B3aMMOJEHCTBOBATH C COLMAIBLHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MIACHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, HEHHOCTHOE OTHOILIEHHE K JOCTUKEHHUSM POCCHUICKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, WCMOJBb30BAHUE ITHUX JOCTH)KCHUU B
JIpYruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  POCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, 3TUUECKOTO MOBEJICHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU W JACSTENbHOCThIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUAsi ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MAaTEeMAaTHUYECKUM AacleKTam
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Guandeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJAY, OCO3HAHUE IICHHOCTH TPYAOJIO0US, HHTEPEC K Pa3IUYHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTU, CBA3aHHBIM C MAaTEMAaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U pPeaTu30BbIBATh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAT€MaTHYECKOMY OOpa3OBaHHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

c(hOPpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS COIHMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLHUAIBHOM Cpeibl, OCO3HAHUE
I100aTBHOTO XapaKTepa IKOJIOTHISCKUX MPoOIIeM, OpUSHTAIIHS Ha MPUMEHEHHE MaTEMaTHIECKUX
3HAHMM JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpYKAoIIel cpeibl, IITAaHUPOBAHUE TOCTYITKOB U OLEHKU
WX BO3MOYKHBIX TTOCJICJICTBUM JIJIsi OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4eCKOW HAayKHU Kak cdepbl
YEeJIOBEUECKOUW NESITEIIbHOCTH, TAMoOB €€ Pa3BUTHS W 3HAYMMOCTHU JIJISI PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKU U MaTeMaTH4E€CKON KyJIbTYpOil Kak CpeICTBOM MO3HaHUSI MUPA,
TOTOBHOCTb OCYIIECTBJISITH MIPOSKTHYIO U MCCIIEIOBATEILCKYIO NEATEIbHOCTh WHINBHAYATBHO U
B IpyIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIaccu(UKAIMM, OCHOBaHMS HJsi 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOpPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHBOpeuHs B (akrax,
JaHHBIX, HAOMIONEHWSX W  YTBEPXKICHUSAX, TMpeAsiaraTb KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHJYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO J0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHS,
BBIOMPATh HaNOOJIee MOIXOSAIIUN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue A1edCTBHA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MUCCIICIOBATEILCKAN HHCTPYMEHT MMO3HAHUSA, (POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYUE, MpoOiIeMy, yCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBHCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 0OOOIIIEHUS U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaTOB, BBIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIBUTATh MPEANOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JTAHHBIX, HECOOXOIUMBIX JIJISI OTBETA HA BOTPOC M JIJIS
pElIeHHs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BHIOB U  (QOpM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBaTh HHPOPMAIIHUIO, TPEJICTABIATH €€ B pa3IUYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAA&KHOCTh WHQPOPMAIMU TI0O CaMOCTOSITENBHO  CHOPMYITHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1eiicTBUSA

OO0menne:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXKAECHHUS B COOTBETCTBHM C YCIOBUSMHU M IEJISIMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, 1aBaTh MTOSICHEHUS 110 X0y PEIICHM 3a/1a4i, KOMMEHTUPOBATH NTOJIyYEHHBIA PE3YJIbTAT;

B X0/ie OOCYX/IEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIAaeMON TEeMbI, MPOOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HAICJICHHBIC HA IOMCK PEIICHMs, CONOCTAaBIATh CBOU
CYXJIEHUS C CYKICHUSAMH JPYTUX YYaCTHUKOB JAMANOra, oOHapy>KMBaTh pa3indMe U CXOJCTBO
MO3UIHH, B KOPPEKTHOM opMe GOopMyIMPOBATH Pa3HOTIacHsl, CBOM BO3PAXKEHUS;



MPEACTABIIATL PE3YyIAbTaThl PEIICHHUS 3aladd, DKCIIEPUMEHTAa, HUCCIEIOBAaHMS, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (pOpMaT BBHICTYIUICHHS C YUETOM 3a71a4 MPE3CHTALUU U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHble yHHBepPcaJibHble YUeOHbIE 1eliCTBHS

Camoopranu3zanusi:

COCTaBJIATh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAJILHBI HHTELJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JIEeHCTBUN
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJIbTaTOB, BIAACTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3yJibTaTa pelIeHusl MaTeMaTHUeCKO 3a1auu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPH PEUICHWH 3a/Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LENH U YCIOBUIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIH HEIOCTIKCHUS PE3yJIbTaTOB JCSATEILHOCTH, HAaXOIUTh OINMOKY, JaBaTh OIEHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYaIbHOW pabOTHI MpHU
pemieHnH y4eOHBIX 3a7ad, NPUHUMATh IIeJIb COBMECTHOH JICATEIBHOCTH, IUIAHUPOBATH
OpraHHU3aIi0 COBMECTHON paboThl, pacmpenensTh BUABI padOT, TOTOBapHBaThCs, OOCYXKIAaTh
MIpOILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHM, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBIIIOJHITH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JACHCTBHSI C IPYTUMHU
YJleHaMU KOMaH/Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce oOyuaromuiicss MOIYYUT CIEAYIOUIME MpeIMETHbIE
pe3yJabTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anredpa M Hauyana
MaTeMaTHYECKOI0 aHaJIn3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIILHOE YHCII0, OECKOHEUHas! epruoanyecKas
IpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JIEHCTBUTEIbHBIX
YHCcell, MOJYJIb IEUCTBUTEIBHOTO YHCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI [UI PeLIeHUs MPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpaciei
3HAHUM U PEAIbHOM KU3HH;

OPUMEHATh NPUOTIDKEHHBIE BBIYUCICHUS, MpaBWJIa OKPYTJCHUS, MPUKHUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJTHO ONEpUpPOBATh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIYI0 (hOpMY 3amucH JIEHCTBUTENBHBIX YMCET JUIsl pEelIeHHs MPaKTHYEeCKUX 3a7ad U
IpEeCTaBICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAILHBIM IT0Ka3aTelIeM;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: JorapudmM 4Yucia, OECITHYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OTIepUPOBATH MOHATUSIMU: APKCUHYC, ApPKKOCHHYC M apKTaHT'€HC YMCIIOBOTO apryMeHTa.



YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC
YPaBHEHMSI U YPaBHEHUA-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATHh Pa3IM4YHbIE METOJBl PELICHHS PAlMOHAIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/l MHTEPBAJIOB JJIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOW, MHOTOWIEH C
LeJIBIMU K03((UIIMEeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTatkoMm, Teopemy besy u teopemy Buera 1uis pemenus 3anad;

CBOOOJHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeAenuTeNb MaTpUllbl 2 X 2 W €ero IreOMETPUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 i BBIUUCIEHUS €ro 3HAYCHMs], IPUMEHATh ONPEACTUTENH ISl peIieHus
CHCTEMBl JIMHEHHBIX YypaBHEHHH, MOJECIMPOBATh pealibHbIE CHTYyallud C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeNI0BaTh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpull H
OTpeNieuTeNel, HHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3yIbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl TPpeoOpa30BaHUs BIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpPA30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTEMEHH C
paLOHATILHBIM [10Ka3aTelleM;

UCTIOJIB30BaTh  CBOWMCTBA  JIOTapU(PMOB Ui  NpeoOpa3oBaHMs  JIOTapu(PMUIECKHX
BBIPXKEHUI;

CBOOOJTHO  ONEpPHUPOBATH  TMOHATHAMHU:  HPPALUOHANbHbBIC,  ITIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATb  OCHOBHBIE  TpUTOHOMeTpudeckue (GopMmyiabl Aias  HpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh
HE00X0IMMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJIUPOBaTh pEAJbHbIE CUTYallud Ha s3bIKE aiareOpbl, COCTABIATh BBIPAKEHHUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/layM, HCCIENOBaTh IIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHS, CHOCOOBI 3aJaHMs (YHKLUUHU, B3aUMHO
oOpaTHble (DYHKIMM, KOMMIO3ULMS (YyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMU: O0JACTh OIpENETICHUs] U MHOXKECTBO 3HAUYECHUM
GbyHKIMHU, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHBIE W HEYETHBIC (DYHKIUH, TEPUOTUIECKUE
(GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKUIMH, MAaKCUMyMbl M MHHUMYMBbI (YHKIHH,
HanOoJIpIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: CTENeHHass (YHKIHUS C HAaTypaldbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMW C HaTypalbHBIM W LENBIM TOKa3areneM, rpapuk
KOPHS N-O CTETEeHH KaK (QYHKIUU OOpaTHOM CTENEHU C HaTypaJIbHbIM MTOKA3aTeIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTWYHAs W JAPOOHO-THHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U MIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: TOKa3aTellbHas W JorapupMuueckas (yHKIUH, UX
CBO¥CTBA U IpadUKu, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs] YpaBHEHHIA;

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMU: TPUTOHOMETpPUYECKAs OKPYKHOCTb, OIpEJEICHHE
TPUTOHOMETPUUYECKUX (DYHKIIMHA YHCIOBOTO apryMEeHTa;

UCIOJIb30BaTh Trpa@uKku (pyHKUMHA A HCCIEeIOBaHUS IMPOLIECCOB U 3aBUCUMOCTEN Mpu
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX MPEIMETOB M peallbHOW KHU3HM, BBIpakaThb (OpMyIaMu
3aBHCUMOCTH MEX]Ty BETHUYNHAMH,

Hauana maTeMaTH4eCKOro aHAJIM3a:



CBOOOJHO OIEPUPOBATH MOHATUAMU: apUPMETHUECKas U IeoMEeTpUYecKas Iporpeccus,
OeckoHeuHO yOBIBaIOIasi reOMETPUUECKasi MPOTPECCHsl, TMHEHHBINA U KCTIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH VIS PELICHUS PEaIbHbIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  HOHATUSAMM:  IIOCIEJOBAaTEIBHOCTh,  CHOCOOBI  3aJaHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIE ITOCIIEI0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJHO ONEPHPOBATH MOHATUSMH: HENpPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOJTHO OIEPHPOBATh MOHATHEM: (PYHKIMS, HENpepbIBHAasE HAa OTpE3Ke, MPHUMEHSTh
CBOWCTBA HENPEPBIBHBIX (DYHKLUH 75 peILIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATUAMHU: IIE€pBas W BTOpas MPOU3BOJIHBIC (YHKIIHH,
KacaresibHas K TpaduKy QyHKIINH;

BBIYHUCIISATH IPOU3BOIHBIE CyMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DyHKIIHH,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIB30BaTh T€OMETPUIECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHSIMU: MHOXKECTBO, OTIEPALINU HaJl MHO)KECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapat JJ1sl ONMCAHUs peallbHbIX IPOLIECCOB U
SIBIICHHUI, TIPU PEIICHUH 33249 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBaTh IOHATUSAMM: OIpEJe/IeHHe, TeopeMa, YypaBHEHHUE-CIEJCTBHE,
CBOWCTBO MaTeMaTH4YECKOr0 OOBEKTa, JOKa3aTeNIbCTBO, PABHOCHIbHBIC YPaBHEHUS U
HEPaBEHCTBA.

K kxonny oOyuenus B 11 kiacce oOydaroumuiics MNOIYYUT CJEAYIOLIME IpeIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa v Hauyana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHUSMH: HATypajJbHOE W IEJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJBIX YHCEI, UCIOIb30BaTh NMpU3HAKU JAenumocTH 1ensix yncen, HOA nu HOK
HATYpaJbHBIX YHCEIN IS PEIICHUs 331a4, IPUMEHITh anroput™ EBkimnnaa;

CBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MO/YJIO, 3alMChIBATh HATYypaJIbHbIE YHCIIA B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIIEKCHBIX
YHCe, MPEICTABIIATh KOMIUIEKCHBIE YHCIa B alreOpanveckoil M TPUTOHOMETPUIECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJTHO  ONEpUpOBaTH  MOHATUAMHU:  HMppAalMOHANbHbIE,  IOKa3aTelbHble U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBI0 PABHOCHIBHBIX MTEPEX0IOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBaTH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HEo0Xo1uMble (OPMYITBI IS peIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJTHO OTIEPHUPOBATH MOHATHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CUCTEMBI-CIIC/ICTBUS, HAXOIUTh PELICHUSI CUCTEMBI 1 COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMHUYECKHX ypaBHEHHH U
HEPaBEHCTB;

pemarh palroHAIbHBIC, HPPANMOHATBHBIC, IOKa3aTelIbHbIE, JIoTapu()MUUECKAE U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIeprKalllie MOAYJIN U ITapaMeTphl;

NPUMEHSATH TpaguuecKrue METOIBI TSl PEIICHUs] ypaBHEHU  HEPABEHCTB, a TAKKe 3a/1a4
C MmapaMeTpaMu;

MOJIEIMPOBATh pEATbHBIC CUTYallM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpAaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33]1a4H, UCCIIE0BATh MOCTPOSHHBIE MOJIEIN
C MCITOJIb30BAaHHUEM arlapara anreOpbl, HHTEPIPETHPOBATH MOTYYSHHBIH Pe3yiIbTar.



DOyHKkuuM U rpapuku:

CTPOUTH TpapUKH KOMMO3UIMHA (DYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO UCCIIEIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX (DYHKITHI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHUI U HEPABEHCTB HA KOOPAMHATHOH TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'PpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

MPUMEHSTh (QYHKIUU JJI1 MOJICTHPOBAHUS ¥ HUCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4yecKoro aHajmu3a:

UCIIONIb30BaTh IMPOU3BOJIHYIO JUIsl HCCIEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJWTh HaNOOJbIIIEe U HAMMEHbIIIECE 3HAYCHHS (PYHKIIMHU HEMTPEPHIBHON Ha OTPE3KE;

HCIOJIb30BaTh MPOU3BOAHYIO JIJISl HAXOXKACHHS HAWIYYILIEro PEIICHUs B MPUKIAIAHBIX, B
TOM YHCJIE€ COLUAIBbHO-IKOHOMUYECKUX, 3ajadax, ISl ONPEICIICHHUs] CKOPOCTH M YCKOpPEHHUs
mpolecca, 3a1aHHOro GopMYJIOi Uil rpaduKoMm;

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPall, HAXOIUTh
NepBOOOpa3HbIE 3JEMEHTAPHBIX (YHKIUN M BBIYHCIATH HHTerpan mo ¢opmyie HproToHa-
JletiOauna;

HAXOAUTh IJIOMIAAN MIOCKUX (UTYP U 0OBEMBI T€J C TOMOIIBIO0 HHTETPpaa;

MMETh MPEJCTaBIEHUE O MAaTEMaTUYEeCKOM MOJICJIUPOBAHUHN HA TMPUMEPE COCTABIICHHS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIBHO-3KOHOMUYECKOTO M (PU3HUECKOTO
Xapakrtepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalln3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPorpamMmbl Bcero KP TIIP o0pa3oBaTeiibH
ble pecypchl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MHuorounensl. PatinonanbHbie https://resh.edu.ru

1 24 1 .
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI /subject/51/
JIMHEWHBIX YPaBHEHUN
Oyukumu u rpadpuku. CreneHHas https://resh.edu.ru

2 12 1 .

(GYHKITUS C IETTBIM MTOKa3aTeraeM /subject/51/
5 erenonn, Hppamonammne 5 hitps/resh.edu.u
- “ppall /subject/51/
yYpaBHEHHUSI
IToka3zarenbHast QyHKIMSL. https://resh.edu.ru

4 10 1 .
[TokazarenabHble ypaBHEHUS /subject/51/

5 Jlorapudmuueckas GyHKIUS. 13 1 https://resh.edu.ru
Jlorapudmuueckue ypaBHEHHS /subject/51/
Tpuronomerpuyeckue BeIpaXXeHUs U https://resh.edu.ru

6 22 1 .
ypaBHEHUS /subject/51/

https://resh.edu.ru

7 ITocnenoBaTeaIbHOCTH U IIPOrPECCUH 10 1 Jsubject/51/

3 HenpepriBable GyHKITNH. 20 1 https://resh.edu.ru
IIpounsBoaHas /subject/51/
[ToBTOpeHue, 060061IeHNE, https://resh.edu.ru

9 . 5 2 .
CHUCTEMaTH3aIUs 3HAHUH /subject/51/




OBIIEE KOJIMYECTBO YACOB I1O

TTPOTPAMME 136 | 10 0
11 KJIACC
JJIeKTPOHHbIE
(uudposrbie)
Ne HauMeHoBaHue pa3ieioB H TeM KosmuecTBo yacoB o0pa3oBaTe/bH

n/m NporpamMmbl ble pecypchl
Bcero KP P
HccnenoBanue GyHKINNA ¢ TOMOIIBIO https://resh.edu.ru
1 . 22 1 .
IIPOU3BOTHON /subject/51/
https://resh.edu.ru
2 [lepBooOpa3Hast u HHTETpAI 12 1 Jsubject/51/
S — oo hitps/fresh.edu.ru
YHIIUH. 1P p /subject/51/
HEPaBEHCTBA
UppannonanbHbie, MoKa3aTelibHbIE U https://resh.edu.ru
4 24 1 i
JorapupMuUECKiue HEPABEHCTBA /subject/51/
https://resh.edu.ru
5 KommiekcHbie uncna 10 1 Jsubject/51/
https://resh.edu.ru
6 Harypasibable u niensie yucna 10 1 Jsubject/51/
CucreMsl paliioHaIbHBIX, hitps:/resh.edu.ru
7 HMppalOHAJIbHBIX MTOKA3aTEIbHBIX U 12 1 i
. /subject/51/
Jorapu(pMHUECKUX YpaBHEHHMA
https://resh.edu.ru
8 3amauun ¢ mapameTpaMu 16 1 /subject/51/
[ToBTOpenue, o6odIIEHKE, https://resh.edu.ru
9 . 16 2 .
crucTeMaTu3alus 3HaHUI /subject/51/
OBHLIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO yacoB
Ne i/ Tema ypoka
Bcero | KP 1P

1 MHOXeCTBO, Orneparuy HajJ MHOKECTBAMH M HX

CBOICTBa
2 Juarpammsl Diinepa-BeHnHa
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO arnmapara

JUTSI pellieHus 3a/1a4

ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JECSATUYHBIEC IPOOH, TTPOLICHTHI, 0ECKOHEUHBIE

MIePUOIMYECKHE IpOoOH




Panumonansabie yncina. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHEYHBIS
MEPHOINICCKHE IPOoOH

6 [Tpumenenue apoOeil ¥ NPOLEHTOB I PELICHUS
IIPUKJIAJHBIX 3324

7 ITpumenenue apoGeil ¥ NPOLIEHTOB I PELICHUs
IIPUKJIAHBIX 33]a4

3 HeiicTBuTenbHble yncia. PanimoHaibHbie U
UppaLOHAIIBLHBIC YHCIIa

9 Apudmernueckue onepanuu ¢ A1eHCTBUTEIbHBIMU
quclIaMu

10 Moaynib A€HCTBUTEIBHOTO YUCIIA U €0 CBOMCTBA

11 [TpuGnnxKEHHBIE BEIUMCIICHUS, TPABUIIA OKpYTJICHHA,
MIPUKUIKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUI

12 OcCHOBHBIE METO/BI PELLEHNS LENbIX 1 IpoOHO-
palOHAaIbHBIX YPABHEHUM U HEPABEHCTB

13 OcHOBHBIE METOBI PEIICHHS LENbIX H NpoOHO-
palOHaIbHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METOBI PELLEHNS LENbIX 1 IpoOHO-
palOHAaIbHBIX YPABHEHUM U HEPABEHCTB
MHorowieHsl OT OAHON NepeMeHHOU. [lenenune

15 MHOIO4JIEHAa Ha MHOTOYJIEH € OCTaTKOM. Teopema
bezy

16 MHOTro4JIeHBI ¢ HebIMA KO3 QHUIIHeHTaMU.
Teopema Buera

17 Pelrenne cucrteM JTUHEHHBIX YPaBHEHUN

18 Pelrenne cucrteM JTUHEHHBIX YPaBHEHUN
Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUMN.

19 Onpenenurens MaTpuLbl 2X2, €ro reOMeTpUIeCKUi
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI

20 Onpez[enHTeJEL MaTpHULBI 2X2, €ro reOMETPUUECKUN
CMBICJ U CBOMCTBA; BBIYMCIIEHUE €r0 3HAYCHUSI

71 Hpm\{eHeHHe ONpENIETUTENS JUIs PELICHNUS CHCTEMDI
JUHENHBIX YpaBHEHUM

2 PemevHHe MPUKJIa/HbIX 387111 € NOMOILBIO CHCTEMBbI
JMHENHBIX YPAaBHEHUM

73 PeI_HeE-II/IC NPHUKJIAHBIX 32124 € OMOLIBIO CHCTEMbI
JUHENHBIX YpaBHEHU

24 KonTponbhas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YpaBHEHUN"

75 @Oynk1us, crocoObl 3aganus GyHkIH. BzanmMHo
obOpatubie pyHknuu. Kommosumms ¢hyHKImiA

26 I'padux ¢pyHkunu. DnemMeHTapHble Mpeodpa3oBaHus
rpadukoB QyHKIHI
O6mnacTh ornpenenaeHusl © MHOKECTBO 3HAUEHUN

27 ¢bynakun. Hynmu dysakuuu. [IpomexyTku 3HaK

IIOCTOSIHCTBA




Yérubie 1 HeuéTHBIe PyHKUMU. [leproanueckue

28 ¢bynkiuu. [IpoMexxyTKu MOHOTOHHOCTH (PYyHKIIUU

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIu. Haubonbiee
Y HauMeHbIlee 3HaueHHe (PYHKIIMU Ha TPOMEXKYTKE

30 Jlunelinas, KBagpaTu4Has U IpOOHO-TMHEeHHAs
byHKIIH

31 DeMeHTapHOe UCCIIeIOBAaHNE U ITIOCTPOCHUE
rpaduKoB 3TUX PYHKIUI

32 DEeMEHTapHOE UCCIIEI0OBAaHUE U ITIOCTPOCHUE
rpaduKoOB ATUX PYHKIIAN

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona

34 Crenesns c 1enbIM nokasareneM. bunom HeroTona

35 CrenenHast GyHKIUS C HATYPATbHBIM U IIEITBIM
nokazateneM. E€ cBolicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkius. Eé
cBoiicTBa u rpauk"

37 ApI/I(bM?TI/I‘-IeCKI/If/'I KOpPEHb HAaTypAJIbHON CTENIEHU U
€ro CBOIiCTBa

38 ApI/I(bM?TI/IIIeCKI/Iﬁ KOpPEHb HAaTypaJIbHOM CTENIEHU U
€ro CBOICTBa

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA,
COJIep KallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIEp>KaIlNX CTETIEHU U KOPHU

A1 [IpeoOpa3oBaHUs YMCIOBBIX BBIPAXKECHUIA,
CoJIep KallMX CTENeHU U KOPHU

42 WppatmonanbHble ypaBHEHHUS. OCHOBHVHe METO]IbI
pelIeHus: UpPaALMOHAIBHBIX YPABHEHUHN

43 UppaunonanbHble ypaBHEHHUS. OCHOBHULIe METO/IBI
pelieHust uppalMoOHaIbHBIX YPaBHEHUHN

A4 UppaunonanbHble ypaBHEHHUS. OCHOBHULIe METO/IbI
pelieHust uppalMoOHaIbHBIX YPaBHEHUHN

45 PaBHOCHIIBHBIE TIEpEXOBI B peieHnm
HPPALMOHATIbHBIX YPAaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXOBI B peleHun
HPPAIIMOHATIBHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TIEpEXO/bI B peieHnH
HUPPALMOHATIBHBIX YPAaBHEHU

48 PaBHOCHIIbHBIE TIEPEXO/BI B peleHu
WPPAIMOHATIBHBIX YPaBHEHUM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHH KaK

49 GbyHKIHH 00paTHON CTEMEHU C HATypaTbHBIM
II0Ka3aTesleM
CoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHH KaK

50 GbyHKIHH 00paTHON CTEMEHU C HATypaTbHBIM
II0Ka3aTelIeM

51 Konrtponbnas pabora: "CpoiicTBa U rpapuk KOpHS

n-oii crenenu. MppanmonanbHble ypaBHeHuUs"




CreneHs ¢ palMOHaIbHBIM [IOKA3aTENEM U €€

52 . 1
CBOICTBa

53 CTCFCHB C palMOHAJILHBIM MTOKa3aTeIeM U eé 1
CBOICTBa

54 CTG}:IGHB C PallMOHAJIBHBIM IOKa3aTeleM U e€ 1
CBOICTBa

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA M rpaduK 1

56 I/Icnonwo?aHHe rpaduka QyHKIMU IS pelleHus 1
ypaBHEHU

57 I/Icnonwo?aHHe rpaduka QyHKIHUU )i peleHus 1
ypaBHEHU

58 ITokasaTenbHble ypaBHEHUS. OCHOBI{HC METOBbI 1
pellIeHUs TOKa3aTeIbHbIX YPABHEHUIM

59 [TokazarenabHbIe ypaBHEHUSI. OCHOBHULIe METO/IbI 1
pEIICHHUS TTOKA3aTeIbHBIX YPABHCHHIMA

60 IToka3zaTenbHble ypaBHEHUS. OCHOBH“LIe METOBbI 1
pelIeHUs TOKa3aTeIbHbIX YPABHEHUIA

61 KonTponbnas pabora: "[lokazarenpHast QyHKIIHSL. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CpoiicTBa orapudpma 1

63 Jlorapudm uyucna. CpoiicTBa sorapudpma 1

64 Jlorapudm uucna. CoiicTBa Jorapudpma 1

65 JlecsaTHYHBIC U HATYypAJIbHBIC JTOTapU(PMBbI 1

66 JlecsaTHYHBIC U HATYyPAJIbHBIC JTOTapU(PMBbI 1

67 [Ipeobpa3oBaHue BbIpaXKEHH, COIEPIKALTUX 1
Jorapudmbl

63 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1
Jorapu@msl

69 [TpeobOpazoBanme BhIpaXXEHUN, CONEPKAIIIX 1
norapu@mbl

70 Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpaduk 1

71 Jlorapudmuueckas pynkuus, e€ cBolicTBa u rpaduk 1

79 I/ICHOJIL?»OfaHI/Ie rpaduka QyHKIMU IS pelIeHus 1
ypaBHEHUM

73 I/Icnonbzolv;aHMe rpaduka QyHKINUN I peleHus 1
ypaBHEHUH

74 Jlorapupmuueckue ypaBHeHusi. OCHOBHBIC METO/IbI 1
pelieHus JorapuMUIECKUX YpaBHEHHIMA

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOIBI 1
pelIeHus Jorapu(pMHIECKUX YPaBHEHHHA

76 Jlorapupmuueckue ypaBHeHusl. OCHOBHBIC METO/IbI 1
pelieHus JorapuMUIECKUX YpaBHEHHMA

77 PaBHOCHUIIbHBIE TIEPEXOBI B PEIICHUH 1
JoTapu(PMUYECKUX YPaBHCHHUM

78 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH |

norapu(MUYECKUX ypaBHEHUN




KonrtponsHas pabdora: "Jlorapudpmuueckas

79 1
¢dbyukaus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YUCIOBOTO 1
aprymeHra

31 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIOBOTO 1
aprymeHra

32 ApKcUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO 1
aprymeHra

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOIO 1
aprymeHra
Tpuronomerpuyeckas OKpy>XKHOCTb, OIIPEJIEIICHNUE

84 TPUTOHOMETPUYECKUX (QYHKIIUHA YUCIIOBOTO 1
aprymeHra
Tpuronomerpuyeckas OKpy»KHOCTb, OIIpE/IEICHHE

85 TPUTOHOMETPUYECKHUX (YHKIHI YUCIOBOTO 1
aprymeHra

86 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

91 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

93 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUN 1

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUIN 1

96 Pemennie TpUroHOMETpUYECKUX YpaBHEHUN 1

97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUU 1

98 Pemennie TpUroHOMETpHUYECKUX YpaBHEHUI 1

99 Pemennie TpUroHOMETPUYECKUX YpaBHEHUI 1

100 Pemennie TpUroHOMETPUYECKUX YpaBHEHUIN 1

101 KonrtponbHas pabora: "Tpuronomerpuyeckue . 1
BBIPAKEHUS] U TPUTOHOMETPUUECKHE YPAaBHEHHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 MOCIEA0BaTENbHOCTEN. MeTo MaTeMaTu4eCcKou 1
WHIYKIAHA
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocieaoBarenbHocTu. Mcropus ananusa 1
OECKOHEYHO MaJbIX

104 Apudmernueckas nmporpeccus 1

105 ['eomeTpuueckas mporpeccus 1

106 beckoneuHo yOpIBarolasi reoMeTpudecKas 1
nporpeccus

107 Cymma OeckoHE4HO yObIBaroIIe reoMeTpuIecKoi 1
IIPOrpeccuu

108 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN pocT. Yuco e. |

dopmyJia CIOKHBIX TPOLIEHTOB




109 JIMHENHBIN ¥ SKCIOHEHUUAIIBHBIN pocT. Yuco e. 1
dopmyia CIOKHBIX TPOLEHTOB

110 Hcnonb30BaHue mporpeccuu Ajsi peueHus 1
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapakTepa

111 KonTponbnas pabora: "[locnenoBareasHOCTH U 1 1
nporpeccun’

112 HenpepsiBHbIC (DYHKITMN U UX CBOMCTBA 1

113 Touka pa3pbeiBa. AcUMITOTHI rpadUKOB GyHKIIHUHA 1

114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116 Meroa MHTEPBAJIOB VISl pELIEHUS] HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELLICHUS HEPABEHCTB 1

119 [IpumeHeHre CBOWCTB HETIPEPHIBHBIX (DYHKINHN JIJIsI |
pelieHus 3a1ad

120 [IpumeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUHN JIJIsI 1
pelieHus 3a1ad

121 [TepBas u BTopas npou3BOAHBIC (DYHKITUH 1

122 OnpeneneHHft, reOMETPUUYECKUIN CMBICIT 1
IIPOU3BOIHOM

123 Onpenenenne, GU3NYSCKUN CMBICI POU3BOIHOM 1

124 VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIHN 1

125 YpaBHeHHe KacaTeabHOU K rpaduky GpyHKINN 1

126 [Tpou3BoHBIC 3JIeMEHTAPHBIX (DYHKITUI 1

127 ITpon3BoiHBIE HJIEMEHTAPHBIX (YHKLIUH 1

128 IIpon3BoHast CyMMBI, IPOU3BEIACHMSI, YACTHOTO U 1
KOMITO3HUITUHU (HYHKIIHHA

129 [Ipon3BoiHast CyMMBbI, IPOU3BEAECHMSI, YACTHOTO U 1
KOMIO3ULUH (PYHKIUI

130 IIpon3BoaHas CyMMBI, IPOU3BENCHMSI, YACTHOTO U 1
KOMITO3UIIH (PYHKIIMHA

131 KontponsHas padora: "[IpouzBoanas” 1 1

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alMs 3HAHU: 1
"VpaBHenus"

133 [ToBTOpEeHME, 00001IEHNE, CCTEMaTH3alus 3HAHU ! 1
"®yHkuun"

134 HToroasi KOHTpOJIbHAsA paboTa 1 1

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeHMEe, 06001IeHNE, cCCTEeMaTH3alllsl 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIACC
No 11/i1 Tema ypoka KoumnuecTBo yacos

Bcero KP 1P




IIpuMeHeHre MPOU3BOIHOMN K UCCIEA0BAHUIO

! (GbyHKIIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI

> [IpumeneHue mporu3BOTHON K UCCIEI0BAHUIO
(GYHKIIUH Ha MOHOTOHHOCTB M 3KCTPEMYMBI

3 [IpuMeHeHne Mpou3BOIHOMN K UCCIIETOBAHUIO
(GbyHKIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI

4 [IpumeHneHue Mpou3BOIHOM K HCCIIEI0BAHUIO
(GYHKIIUH HA MOHOTOHHOCTB M 3KCTPEMYMBI

5 [IpuMeHeHne npou3BOIHOMN K UCCIIETOBAHUIO
(GyHKIUH Ha MOHOTOHHOCTh M 9KCTPEMYMBbI

6 [IpuMeHeHne npou3BOIHOMN K UCCIIETOBAHUIO
(GyHKIUI Ha MOHOTOHHOCTh M 9KCTPEMYMBbI

7 Haxoxaenne Haubo1b111ero 1 HAUMEHbILIETO
3HAYEHMS] HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

3 Haxosxenrne HauOobIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpPE3Ke

9 Haxoxnenne HauboIbI11ero 1 HaMMEHbBIIIETO
3HAYEHHs] HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

10 Haxosxnenue HauOobIero ¥ HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpPE3Ke

1 Haxosxnenue HauOobIero ¥ HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpPE3Ke

12 Haxoxnenne HauboIb111ero 1 HaUMEHbBIIIETO
3HAYEHMSI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

13 [IpumeneHne npou3BOTHOM ISl HAXOXKACHUS
HAWTYYIIEro PelIeHus] B MPUKIATHBIX 3aa4ax

14 [IpumeHeHne MpOU3BOTHON IS HAXOXKIACHUS
HaWJTy4Ilero PeieHus B MPUKIIAIHBIX 3a/1a4ax
[IpumeneHne nporu3BOTHOM ISl OIIPEACIICHUS

15 CKOPOCTH M YCKOPEHUS IPOLECCa, 3aJaHHOTO
dbopmynoit wim rpagukom
[IpumeneHne nporu3BOTHOM ISl OIIPEACIICHUS

16 CKOPOCTH M yCKOPEHUS IpoIiecca, 3aJaHHOTO
dbopmynoit wim rpagukom

17 Kommnosurus dyHkiumit

18 Kommnosurus dyHkimit

19 Kommnosurus ¢hyHKIui

20 FCOMCTqueCIfﬂe o0pa3bl ypaBHEHHI Ha
KOOPJMHATHOMN TIJIOCKOCTH

71 FeOMeTqueCIfHe o0pa3bl ypaBHEHHI Ha
KOOPJMHATHOMN MJIOCKOCTH

2 KonTponbHas pabora: "}/'I'CCJ'IGJIOBaHI/IC byHKIMH C
MOMOIIIbIO TPOU3BOAHOM

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

o [TepBoobOpasubie anemMeHTapHbIX GyHKIUH. [IpaBuna
HaxO0/ICHHUS MEPBOOOPA3HBIX

75 [TepBooOpazubie aneMeHTapHbIX QyHKIUN. [IpaBuna

HaXO0XACHUA HCpBOO6paBHBIX




26 HNHurerpai. I'eoMeTpudecKuii CMbICI UHTETpasa 1

27 Brruucnenue onpenenéHHOro uHTEerpaia mno gpopmyie 1
Herorona-Jleitbauna

73 Boruncnenue onpeneiaéHHOro uHTerpaia no gopmyse 1
Herotona-Jleiioamma

29 [IpuMenenue unTerpana st HaXOXIACHUS IO 1
IJIOCKUX PUTYp

30 [IpumeHneHnue nHTErpana s HaxoXACHUsI 00bEMOB 1
T€OMETPUUYECKHUX T

31 [Tpumeps! pemenunit auddepeHInaIbHbIX YPaBHEHUH 1

32 [Tpumeps! pemenunit auddepeHInaIbHbIX YPaBHEHUH 1
Matemaruueckoe MOJEIUPOBAHHUE PEATbHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU (PepeHIInaTbHBIX 1
ypaBHEHUH

34 KontponbHas padota: "[lepBoobpazHas u mHTErpan” 1

35 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U 1
rpaduKu

36 Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U 1
rpaduku

37 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U 1
rpaduku

33 Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA U 1
rpaduKu

39 Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U 1
rpaduku

40 OT60p KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHUI C 1
MTOMOIIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTH

A1 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1
MOMOIIIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

49 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUII C |
MIOMOIIIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

43 OT60p KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHUII C 1
MTOMOIIIbIO TPUTOHOMETPUUECKON OKPY>KHOCTH

44 Pemienne TpuroHOMETPUYECKHX HEPABEHCTB 1

45 Pemienne TpuroHOMETPUYECKHX HEPABEHCTB 1

46 Pemienne TpuroHOMETPUYECKNX HEPABEHCTB 1

47 Pemienne TpuroHOMETPUYECKNX HEPABEHCTB 1
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUYECKUX (QYHKIHI. 1
TpuronomeTpuuecke HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELIEHUS IOKa3aTEIbHbIX |
HEPaBEHCTB

50 OCHOBHBIE METO/IbI peIIeHUs TOKa3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELIEHUS] TOKa3aTEIbHbIX 1

HEpPaBEHCTB




OcHoBHBIC MCTO/JbI PCHICHUS IMMOKA3aTCIbHBIX

52
HEPABCHCTB

53 OCHOBHBIE METO/Ibl PEeLICHUS JIOrapu(PMHUUECKUX
HEPAaBEHCTB

54 OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUUECKUX
HEPABCHCTB

55 OCHOBHBIE METO/bl pEeLICHUS JIorapu(PMUUECKUX
HEPaBEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX
HEPABCHCTB

57 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABCHCTB

58 OCHOBHBIE METOABI PELIECHUS UPPALMOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/bI PELIEHUSI UPPALITOHATIBHBIX
HEPABEHCTB

60 OCHOBHBIE METOBI PELIEHUS UPPALIMOHATIBHBIX
HEPaBEHCTB

61 Fpa(bnqeczcne METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
yYpaBHEHUN

62 Fpa(bnqeczcne METO/Ibl PEIIEHUS UPPALUOHATIBHBIX
ypaBHEHUN

63 Fpa(bnqecime METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX
ypaBHEHU

64 I'paduueckue METOBI PEHICHUS TOKA3aTEIbHBIX
HEPABEHCTB

65 Fpa(bnquFHe METO/IbI peIlIeHUs JIorapu(PMUIECKUX
ypaBHEHM

66 I'padrueckue MeToabl pemeHus JIorapupMUIECKIX
HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHUs J0rapuPMUUECKIX
HEPAaBEHCTB

63 I'paduueckue MeToIbl pelIeHns oKa3aTeIbHbIX U
Jorapu(PMUUECKUX YpaBHEHUI

69 I'padrueckue MeToabl peleHus MoKa3aTeabHbIX U
Jorapu(pMUUECKUX ypaBHEHUN

70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U
Jorapu(PMHUIECKUX HEPABEHCTB

7 I'padmueckue MeToabl pereHus MoKa3aTeabHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

79 KonrtponbHas padora: "UpparoHaibHele,
MOKa3aTeabHbIE U JIOTapu(pMUUECKHe HepaBeHCTBa"
KommnnekcHble uncna. Anrebpandeckas u

73 TPUTOHOMETpHYECKast POPMBI 3aMKUCU KOMIUIEKCHOTO
qucia
KommnekcHble uncna. Anredpandeckas u

74 TPUTOHOMETpHYECKast (POPMBI 3aMKUCU KOMIUIEKCHOTO

qucia




Apudmerndeckre onepanuu ¢ KOMIIEKCHBIMU

75 1
qHclIaMu

76 ApudmeTnueckue onepanuu ¢ KOMIIEKCHBIMU 1
quclIaMu

77 HSOGp&)I(GHHCUKOMHHeKCHBIX qHCceN Ha 1
KOOPJIUHATHOMN TIOCKOCTH

73 I/I3O6pa>KeHI/ICUKOMHJ'IeKCHI>IX qrcesn Ha 1
KOOpPJAMHATHOMU INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i cTeneHu us 1
KOMIJIEKCHOTO YHUCIIa

30 ®opmyna Myaspa. KopHu n-o#i cTeneHu us 1
KOMIJIEKCHOT'O YHUCIIa

31 [IpruMeHeHne KOMIUIEKCHBIX YMCEI Ul PeIleHus 1
(U3NIECKUX U TEOMETPHUYECKUX 33734

82 Kontposbnas pabdota: "KommiekcHbie yncna" 1

83 Harypasnbhble u 11embie yucia 1

84 HarypanbHble U 1ieble ynca 1

85 [IpumeHeHne NpU3HAKOB IETUMOCTH LIEJIIX YU CET 1

86 [IpuMeHeHne MPU3HAKOB IETMMOCTH IIEJIbIX YHCET 1

27 [IpumeHeHne MPU3HAKOB AETUMOCTH HENbIX YUCEIT: 1
HOJ u HOK

23 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YUCEIL: 1
HOI u HOK

29 [IpumeHeHne MPU3HAKOB AETUMOCTH HENbIX YUCEIT: 1
OCTaTKH 10 MOJYJIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YHCEIL: 1
OCTaTKH 10 MOJYJIO
[IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX YHCEIL:

91 anroput™ EBxiMaa 1us pemeHus 3a1ay B LeJbIX 1
quciax

92 Kontponbnas padota: "Teopust menbix uncen" 1

93 Cucrema 1 COBOKYIHOCTh YpaBHEHH. PaBHOCHIIbHBIE 1
CHUCTEMBI U CUCTEMBI-CIIEACTBHUSI

94 Cucrema 1 COBOKYIIHOCTb YpaBHEHM. PaBHOCHIIBHBIE |
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

95 OcHoBHbIE METO/Ibl PELCHNs CHCTEM 1 1
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUN

96 OcHoBHbIE METO/Ibl PELLIEHHS CHCTEM U § 1
COBOKYITHOCTEW MPPALlMOHATIBLHBIX YPaBHEHUI

97 OcHoBHbIE METO/Ibl PEIICHHS CUCTEM H |
COBOKYITHOCTEW MOKa3aTeIbHbIX YPABHEHUI

08 OcHoBHbIE METO/Ibl PELIEHNs CUCTEM H 1
COBOKYITHOCTEW MTOKA3aTEeNIbHbIX YPABHEHUN

99 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U 1
COBOKYITHOCTEH JIOTapu(PMUYECKUX YPaBHCHUM

100 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U 1

COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHIA




HpI/IMeHeHI/Ie CHUCTCM K PCHICHUIO MAaTCMAaTUUICCKHUX
3a/laq 1 3a1a4 U3 pa3JINIHbIX obnacreit HAaYKH U

101 peanbHOM KU3HU, HHTEPIIPETAIUS TOTYYEHHBIX I
PE3yJIbTaTOB
[IpumeHeHne CUCTEM K PEIICHUIO MaTeMaTHYECKIX

102 3a7a1 1 3a/1a4 M3 pasIuHEIX obacteld HAyKu U |
peasIbHOM JKU3HH, HHTEPIIPETALIMS TOTYyYEHHBIX
pe3yIbTaTOB
[IpuMeHeH1ne HEPABEHCTB K PEIICHUIO

103 MaTeMaTHYeCKUX 3aJ1a4 U 3aj1a4 U3 pa3inyuHbIX 1
o0racTeld HAyKU ¥ pEaTbHOM JKU3HH, HHTEPIIPETAIIHS
MOJIy4YE€HHBIX PE3YyJIbTaTOB
Kontponbnas padota: "CuctemMbl palliOHaIbHBIX,

104 HMPPaLMOHAIIBHBIX MTOKA3aTEIbHBIX U 1
Jorapu(MUYECKUX YpaBHCHUH"

105 ParmonanbsHble ypaBHEHUS € TapaMeTpaMu 1

106 PanmonasibHble HEpaBeHCTBA ¢ NapaMeTpamMu 1

107 PanmonasibHble cCUCTEMBI C TapaMeTpaMu 1

108 UppanmonanbHubie ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppaunoHaibHble CUCTEMBI C TapaMeTPaMu 1

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
rnapameTpamu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

114 TpuronomeTpruueckue ypaBHEHHUs C TapaMeTpamMu 1

115 TpuronomeTprueckre HEPaBeHCTBA C MAPAMETPAMHU 1

116 TpuronomeTpuueckre CUCTEMBI ¢ TapaMETPAMHU 1
[TocTpoenue u ncciaeao0BaHNE MATEMAaTHYECKUX

117 MOJIENIEN PEaTbHbBIX CUTyalluid C MOMOILBIO 1
YpaBHEHUH C TapaMeTpaMu
[TocTpoenue u ncciaeaoBaHNE MAaTEMaTHYECKUX

118 MOJIENIEN PEATbHBIX CUTyalllid C IOMOILBIO CUCTEM 1
YpaBHEHUH C TapaMeTpaMu
[TocTpoeHue u nccnegoBaHUE MAaTEMATUYECKUX

119 MOJIENIEN PeaTbHbIX CUTyalllid C OMOILBIO CHCTEM 1
ypaBHEHUH ¢ TapamMeTpaMmu

120 KontponbHas pabora: "3anauu ¢ napamerpamu’ 1

121 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU: 1
"YpaBuenus"

122 }:IOBTopeHHe, 0000111eH1Ee, CHCTEMATH3AIMS 3HAHNH: |

YpaBHenus"
123 POBTOpeHHe, 000011eHME, CI/ICTertTI/ISaHI/IH 3HAHUU: 1
YpaBuenus. CucteMbl ypaBHEHU"
124 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUH: 1

"HepaBencrna"




125 [ToBTOpeHmEe, 06001IIeHNE, CHCTEeMAaTH3allMsl SHAHUM 1
"HepaBencrna"

126 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMs 3HAHUMN: 1
"HepaBencrsa"

127 [ToBTOpeHMEe, 06001IIEHNE, CUCTEMATH3aIMs 3HAHU: 1
"IIpousBosiHas ¥ e€ npuMeHeHue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUNA: 1
"[IpousBonHas u e€ npuMeHexnue"

129 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3aIMs 3HAHU: 1
"IIpousBosiHas U e€ npuMeHeHue"

130 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3aIMs 3HAHU: |
"WUnaTerpan u ero npuMeHeHue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMsl 3HAHUN: 1
"Oyukuun"

132 [ToBTOpeHME, 00600IIIEHNE, CHCTEMATH3aIUs 3HAHU: |
"®dyHkun"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMs 3HAHUMN: 1
"Oyukuun"

134 HToroBas KOHTpOJIbHASA paboTa 1 1

135 HroroBasi KOoHTpoIbHas paboTa 1 1

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0

IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC
Koxa .
TR IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATDLI 0CBOEHHS 0CHOBHOI
T o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero o01ero 00pasoBaHus
1 Yucna v BIYMCIEHUS
L1 OnepupoBaTh MOHATHSAMM: PAlMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JIECATUYHAs JPOOb, MPOLIEHTHI
10 BLIHOJ'IHS[TB apudmeTnyeckue Omepaludd C  palloOHaIbHBIMU U
JENCTBUTEIIBHBIMH YUCIIAMHU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS,  UCIONbB3YS npapua
OKpYTJIEHUS, IeTIaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUN
OnepupoBaTh MOHATUSMU: CTETNEHb C LEJNbIM IOKa3aTesieM, CTaHIapTHAs
1.4 ¢dopma 3ammcu eHCTBUTENBHOTO YMCIA, KOPEHb HAaTYpaJlbHOW CTEMEHH;

MCIOJIb30BaTh MOJIXOAIIYI0 (JOpPMY 3allUCU JAEUCTBUTEIbHBIX YUCEI JIs
peLIeHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHBIX
OrnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC M TAaHIE€HC IPOU3BOJIBHOTO

1.5 yria; WCIOJb30BaTh 3allUCh MPOU3BOJILHOTO Yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHYEcKHe (PyHKINU

2 YpaBHEHHMS 1 HEPABEHCTBA




OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,

2.1 parMoHaIbHOE, HUPPALMOHATIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BeImonHATE  TIpeoOpa3oBaHusi TPUTOHOMETPHUECKUX BBIPAKCHHA H
pemiaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonHaTe mpeoOpa3oBaHus 1EIbIX, PAITMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIPQOXXCHUI H pelmaTh OCHOBHBIC THIIBI IETBIX, PAIMOHATBHBIX H
HUPPALMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIS PEIICHHS MaTeMaTHYECKHX
’ 3a/1a4 | 33]1a4 U3 Pa3InIHbIX 00JIaCTe HAyKU U peaIbHOMN KU3HH
MonenupoBaTh peajbHBIC CHUTYallMH Ha SI3bIKE alreOpbl, COCTaBISATH
2.5 BBIPOKCHHMS, YPAaBHEHHUS, HEPABECHCTBA 110 YCJIOBHIO 3a[a4H, UCCIIEI0BAThH
MOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM allapara areopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MOHATUSAMHU: (GYHKIHSA, CIOCOOBI 3amaHusi (YHKIIUH,
3.1 o0iacTe OIpeaesieHus] W MHOXKECTBO 3HA4YeHWH (QYHKUWH, Trpaduk
(GyHKIMH, B3aHMHO 00paTHbIC QYHKIIUN
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh U HEUYETHOCTh (GYHKIUHU, HYIU
) (GYHKITUH, POMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonbs3oBate rpaduku QyHKIMN 1)1 PEIICHUs] YpaBHEHUN
34 Crpoutb W uuTarh TpapuKH JIHHEHHOW (QYHKIWH, KBaIPATUIHOU
(YHKIHMH, CTETICHHON (DYHKIIMH C LIEJIBIM MOoKa3aTeIeM
Hcnonp3oBare Trpaduku (QYHKIME A UCCICIOBAHHS TIPOIECCOB U
35 3aBHCHUMOCTEH TpU pEeHIeHHH 337a4d U3 JAPYTUX Y4YEOHBIX MPEIMETOB U
’ peasbHOM  JKWM3HH, BBIpAXATh (QopMyIamMu 3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana MaremaTH4eCcKOTo aHalIn3a
41 OnepupoBaTh MOHSATHUSIMH: TOCIEIOBATEIBHOCTh, apupMeTHuecKas Hu
reOMeTPHYECKast MPOrPeCcCrun
OnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBaIOIIas T€OMETpUYECKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBalOIIEH TreoMeTpUYeCKOn
MIPOTPECCUH
4.3 3aiaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonbs30BaTh CBOMCTBA IOCIEAOBATENBHOCTEM W NPOrPECCHH I
pellleHus peaabHBIX 3a1a4 MPUKIATHOTO XapaKkTepa
5 MHo>kecTBa U JIOTUKA
5.1 OrnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTICPAITUH HAJl MHOKECTBAMU
Hcnonmp30BaTh  TEOPETUKO-MHOKECTBCHHBIN —ammapaTr Ui OTHCAHUS
5.2 peabHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX
IPEIMETOB
53 OnepupoBaTh  TOHSATHSIMH:  OINpPEJACICHUE, TEOpeMa,  CJCICTBHE,
JI0KA3aTelIbCTBO
11 KJIACC
Koxa .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMpoBepsieMoro

pe3yJbTara

o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 001ero oopa3oBanust



Yucia U BEIUMCIIEHUSA

1.1

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJI0€ YUCIO; HCIOJIb30BATh
MPU3HAKK JIETMMOCTH LENbIX YHCEJ, Pa3IoKEeHHE 4YHcia Ha IPOCThIe
MHOXKHUTEJH JIJISl PeIICHUs 3aa4

1.2

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJIBHBIM [10KA3aTEIEM

1.3

2.1

OnepupoBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA, TECITUIHBIC U HATypaJIbHbIC
JorapudMbl

VYpaBHEHHSI U HEPABEHCTBA

[IpuMeHSATH CBOMCTBA CTEMEHHM Ui MpeoOpa3oBaHUs BhIPAKEHU,
OIEpUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOE YPABHEHHE U HEPABEHCTBO;
peliaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COJACPIKALINX JIOTapU(pMBL;
OINIEpPUPOBATH MOHATUAMU: JIOrapu(PMUUECKOE YPABHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THITBI JJOTapU(PMHUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

HaxonuTts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ pEIIeHNUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPAaBHEHMHM UIsl  pELICHHUS
IIPAaKTHYECKUX 3a/1a4

2.5

2.6

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEW
palOHAaIbHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh peanbHbIE CHTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAXCHMS, YPABHEHHUs, HEPABEHCTBA U CHCTEMBI 110 YCJIOBMIO 3a/auH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllapara ajareopsl

OyHKIMH U TpaduKH

3.1

3.2

33

3.4

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKUIUSA, MTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
HauMeHbIlIee 3Ha4eHUs] (PYHKLIMU Ha MPOMEXKYTKE; UCIIOJIb30BATh UX JIf
uccie1oBaHusl QyHKIMH, 33JaHHOM IrpaduKoM

OnepupoBaTh NOHATUAMMU: TpapUKH MOKa3aTeIbHOM, JorapupMuyeckoit u
TPUTOHOMETPUYECKUX (PYHKUIMHA; u300paxaTb HX Ha KOOPAWHATHOU
IIJIOCKOCTH U MCIIOJIb30BATh JUUISl PELIECHUs YPABHEHUN U HEPABEHCTB
N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd  JIMHEHHBIX
YPaBHEHUH M HCIIOIB30BATh MX [UIS PELICHHUsS CHUCTEMBI JIMHEWHBIX
YpPaBHEHUNU

Hcnonb3oBate Tpapuku (QyHKUUH U1 MCCIENOBaHUS TNPOLECCOB U
3aBHCUMOCTEN U3 IPYTuX yU4eOHBIX TUCHUILUIMH

4.1

4.2

Hayana maremaTr4eckoro anaiamusa

OnepupoBaTh MOHATUAMHU: HENpepbIBHas (QYHKUUS, MPOU3BOJHAS
GYHKIUM; HCMONb30BaTh TEOMETPUYECKH U (QU3MUECKHil CMBICT
IIPOU3BOJHOM JUIS peLleHUs 3a1a4

HaxonuTh  NpOM3BOJHBIE  BJIEMEHTapHBIX  (YHKUMH,  BBIYUCIATH
IIPOM3BOIHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOTO QYHKIUI

4.3

Hcnonp30BaTh  MPOM3BOAHYIO JJIsi  HCCleAOBaHHA  (QYHKIUU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTAaThl UCCIEN0BAHUS K
MIOCTPOEHHUIO IPaUKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO I HAXOXIACHUA HAWIIYYIICTO PCIICHHUA B
MNPUKIAAHBIX, B TOM YHUCJIC COLMAJIbBHO-OKOHOMMWYCCKHUX, 3aJjadax




OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAl; IOHUMATH

4.5 T€OMETPUUYECKUIA U (PU3NUECKUIA CMBICIT HHTETpaIa

16 Haxoauts mnepBooOpasHble 3JIEMEHTapHbIX  (DYHKUMNA, BBIYUCISATH
uHTerpai o popmyne Hetotona — Jleiibnuma

47 Pemarp npukiaasble 3a1a4u, B TOM YUCJIE COLIUATIBbHO-3KOHOMHUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapakTepa, Cpe€aCTBaMM MaTEMaTHYCCKOI'O aHaIM3a

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

10 KUIACC

Koxa

1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Yucia 1 BEIUMCIIEHUS

Pannonanehpie uncina. OOBIKHOBEHHbIE U JIECATUYHbIE JPOOM, IPOLIEHTHI,
OeCKOHEeuHble  MepHoJMuecKue  apodbu.  Apudmernyeckue  omnepauud  C

1.1 panroHaTBFHBIMU YMCIIAMH, MTPE0Opa30BaHUsl YHCIOBBIX BBhIpakeHHH. [IpumeHenue
AapoOeil U MPOLIEHTOB JUISl pelIeHUs NPUKIAJHBIX 337a4 U3 Pa3JIMYHbIX OTpaciei
3HaHUH U PEATbHOMN KU3HU
JelictBuTenpbHble  4yMcia.  PalMoHanbHblE W UPpPALMOHAIBHBIE  YHCIIA.

1.2 Apudmernyeckue omnepanuu ¢ JIeHCTBUTENbHBIMU uuciaamMu. [IpubnmxkEHHbIC
BBIUMCIICHMS], IPaBUJIa OKPYIJIEHHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BEIUMCIECHUN
Crenenp ¢ menbiM mokaszareneM. CrtanmapTHas (opma 3amucu JIeHCTBUTEIBHOTO

1.3 uucna. Mcnonbs3zoBaHnue noaxonasduied (opMel 3amucu E€HCTBUTENBHBIX YUCEN IS
pelIeHns NPaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX

14 Apudmernueckuit KOpeHb HaTypaJbHOH creneHu. J[eHCTBUs ¢ apupMeTHUECKUMU
KOPHSIMHU HaTypaJbHOU CTENEHU

15 CuHyC, KOCMHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa3oBaHuUs

29 IIpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. OcHoBHBIE

' TPUTOHOMETPUYECKHE (POPMYITBI

73 VYpaBHeHHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHMe HepaBeHCTBA. Meron
MHTEPBAJIOB

24 | Pemenue 1enblx U JpoOHO-pallMOHAJIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 Pemrenne nppaiiMoOHabHBIX YPaBHEHUH U HEPABEHCTB

2.6 | Pemenue TpUroHOMETPUUYECKUX YpaBHEHHM

27 [IpumeneHue ypaBHEeHHI 1 HEPABEHCTB K PELLIEHUIO MaTeMaTHYECKUX 3a/1ad U 3a]au
U3 PA3IMYHBIX 00JIaCTe HAYKH U PeabHOM KU3HU

3 OyHKIUH U TpapUKH

31 Oynkuus, crnocodsl 3amanus ¢yHkuuu. ['padux ¢yskumu. BzanMuo oOpaTHbIE

' byHKIIUN

39 OOnacte ompesneneHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm Qyskuumm.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU

33 CrenenHast GyHKIIMS ¢ HATYpaJIbHBIM U LIEIbIM MOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHS n-0i CTeNeHn

34 Tpuronomerpuueckass OKpy>KHOCTb, ONpEACICHUE TPUTOHOMETPHUECKUX (DyHKIHIA

YUCJIOBOTO apTyMEHTa



4 Hauana maremaTn4eckoro aHanmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
IIOCJIE0BATEIBHOCTH
Apudmernueckass M reoMeTpuueckas Iporpeccud. beckoHeyHO yObIBaromias
4o ~ TEOMETpHYECKAs NPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
nporpeccun. Dopmyia CIO0XKHBIX IPOLEHTOB. VCIIOIB30BaHHE IPOrpPeECcCUU  UIs
pellIeHns peallbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHosxecTBa 1 JIOTUKA
MHuoxecTBO, omnepanuud HajJ MHokecTBamH. Jluarpammbl Ditnepa — BeHna.
5.1 [IpuMeHEHNE TEOPETHKO-MHOKECTBEHHOIO ammapara i OINHCaHUs pPealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YUEOHBIX MPEIMETOB
5.2 Ompenenenue, TeopeMa, clIeCTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna u BIYUCICHUS
1.1 Hatypanbnble u nensle yncia. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Crenens C palMoOHaIbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JOrapH(pMbI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIPAXKEHUN, COACPIKALIMX JIOrapu(MBI
29 [IpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIINX CTENIEHH C PAl[MOHAIBHBIM
[I0Ka3aTeieM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenabHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA
26 Cucremsl J'II/IH?fIHLIX ypaBHteHﬁ. Pemenne npukiagHeIX 3a4ad C IOMOIIBIO
CUCTEMBbI JINHEHHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
o IIpumeHeHnEe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUICHUI0 MaTEMAaTHUYECKUX
3aJ1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU
3 @OyHKIMH U TpadUKH
Oyukuus. [lepuonumueckue ¢QyHkiuu. [IpoMeXKyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MaxkcumymMbl 1 MUHUMYMBI ¢GyHKuuMd. HaunOosnbllee W HauMeHblllee 3HaueHHUE
(YHKIIUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.3 [TokazarenbHas u Jorapudmuueckas QyHKINH, X CBOMCTBA U IpadUKu
34 Hcnonb3oBanue rpagukoB PyHKIMIA AJIs pelieHHs] ypaBHEHUN U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMHA IS0 MCCIEOBAHUS  INPOLIECCOB U
3.5 3aBHCHMOCTEH, KOTOpblE€ BO3HUKAIOT NMPHU PELIeHUM 3aJad U3 JPYrHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Havana maTremaTnueckoro aHanusa
4.1 HenpepbiBHble pyHKIIMU. METOA HHTEPBAJIOB JJIs pEIIeHUs] HEPABEHCTB
4.2 [TpousBonnas ¢pynkiuu. ['eoMmerpuueckuii U GU3MUECKUN CMBICT POU3BOTHOMN




43 [IpousBosaHbIe 31eMEHTapHBIX (QYHKUIUH. DOpMynbl HaXOXKIEHHUS MPOU3BOIHOMN
) CYMMBI, IPOU3BEIEHUS U YaCTHOIO (DYHKIUH

[IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (PYHKIHMA HAa MOHOTOHHOCTH H

4.4 sKCTpeMyMbl. Haxoxaenne HauboNbIIero ¥ HAMMEHBIIETO 3HAa4eHUs! (PyHKIMH Ha
OTpe3Ke
[TpuMeHeHMe NPON3BOAHOM AJIs HAXO0XKCHHS HAWITYYILIEro PELIeHUs B IPUKIAIHBIX

4.5 3aavax, JJIs ONpEeIeNeHHs] CKOPOCTH Mpolecca, 3aJaHHOro (OpMyJIoN WU
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpuueckuil 1 (pu3ndeckuii cMbICil. Berunciaenue uurerpana rno

dbopmyiie Hetotona — JleitOHuia

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl CpeHero oo11ero
oOpa3oBaHus

BnageHnue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMeHHE (OpMYJIMPOBATh U ONEPUPOBATH MOHITUSIMH: OIpEIEIICHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J10Ka3aTelbCTBO,
pPaBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHSTH UX; yMEHUE (HOpMyITUpOBaTH
0o0paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATh METOJ MaTeMaTU4YECKOM WHIYKIIUH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHMsS IIpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTMYECKYIO  IPABUJIBHOCTb  PACCYKICHHM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IOJAMHOXECTBO, OIEPALUM HaJ
MHOXECTBAMH; yMEHHWE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar JJis OIMCaHUs PEaIbHBIX IIPOLIECCOB U SBJIICHUM U NIPU PEILICHUU
3aja4, B TOM 4HCI€ M3 JAPYyrux Yy4eOHBIX MPEIMETOB; yMEHHE
OIepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHUCHIBaTh TIpadbl pa3IMuHbIMU
croco0amu; UCHOJIb30BaTh I'padbl NP PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATUSIMM: HATYypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeleM, KOPEHb HaTypaJbHON CTENEHH, CTEIIEHb
C palMOHANbHBIM  I[IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareneM, JorapugMm ymucia, CHHYC, KOCHMHYC W  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK [0 MOAYNI0, PAlMOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHMCJIO,  MHOXXECTBA  HATypalbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, aropuT™ EBKiMa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CUCTEMAMM  CUHUCIICHUS;  yMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAYEHUN U MpeoOpa3oBaHUS BBIpAXKEHHH cO
CTENEeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX
BBIPQXXEHHI; YMEHHE ONEepUpOBaTh MOHITUSIMH: IOCIEI0BATENbHOCTD,
apudMeTHUecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJ]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIbIO PEKYPPEHTHBIX (POpMYJI;




YMEHHUE ONEepUpPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOTYJIb U apTyMEHT KOMILUIEKCHOTO 4Hciia, opMa
3aMUCcy KOMIUJIEKCHBIX YHcell (TeoMeTpudecKas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTb IPOHM3BOAUTH apHU(PMETHUYCCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATHAMU: MaTtpuia 2x2 m 3x3,
ONpEeIeTUTENh MAaTPUILIbl, TEOMETPUUYECKUN CMBICII ONIPEACIIUTENS

YMeHue ornepupoBaTh MOHATUSMU: pallMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTeibHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUECKHE
ypaBHEHUSI W HEPABEHCTBA, HMX CHUCTEMbI; YMEHHE OIEpPUPOBATH
MOHATUSIMH: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTD
YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA M CHUCTEMbI C TMOMOILIBIO PA3IMYHBIX MPUEMOB; pEIIaATh
YpaBHEHHS, HEPABEHCTBA U CHCTEMBl C I[apaMeTpoM; MPUMEHSTbH
ypaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHUS] MAaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKU U pealbHOM KU3HH

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIUSA, YETHOCTH (PYHKIIUH,
NEPUOIMYHOCTh (DYHKIIMH, OTPAaHHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
byHKIUH, SKCTpeMyM (DYHKIMU, HAauOOJbIllee U HaUMEHbIIIee 3HAUCHUS
(GYHKINU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIHS, aCHMITTOTHI rpaduka
byHKIUY, 1epBasi ¥ BTOpasi MPou3BOAHAs (HYHKIIUU, T€OMETPUUECKHUI 1
¢u3nyecKuil CMBICT NPOU3BOJHON, NEpBOOOpa3Has, OMNPEICIIEHHBIN
WHTETpall; yMEHHE HAXOAUTh ACUMITOTHI rpaduka (QYHKIHH, yMEHHE
BBIUMCIATh IMPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YAaCTHOIO H
KOMIO3UIIMHN (PYHKIMI, HAXOAUTh YPaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAXOIUTh MPOWU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJAHYIO s MCCIEIOBaHUS (YHKIHUH,
HaXOAUTh HaWOOJBIINE W HAaUMEHbIIME 3HAYeHUS (QYHKIUI; CTPOUTH
rpaMKd MHOTOWJIEHOB C MCIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOro
aHaJIN3a; MPUMEHATh NPOU3BOJHYIO Ui HaXOXKJEHUS HAWIY4IIero
pellIeHUs] B NPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX H
bu3NYeCcKUX 3aa4ax; HaXOAUTh TJIOMAIU U 00bEMBI (PUTYD C TIOMOIIBIO
MHTETpaia; NMPUBOJUTH IIPUMEPHl MATEMaTH4YECKOIO0 MOJCIUPOBAHUSA C
OMOIIbI0 Au(dhepeHITnaIbHbIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIUSA, KOoMIo3ulusa (yHKUUH, JUHEHHas (QYHKIMS, KBajJpaTH4Has
byHKIM, panyoHaNbHas byHKIMA, CTEIIEHHAas ¢byHKIMA,
TpUTOHOMETpUUeckne (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHas M Jorapupmuueckas (yHKIUHM;, yMEHHE
CTPOUTh TpaQUKU H3yYEHHBIX (QYHKIMHA, BBINOJHITH MPEoOpa3OBaHUS
rpaduKoB PYHKLUH, UCTIOIH30BaTh IpaUKU JJIS U3yUSHHS ITPOLIECCOB U
3aBHCHMOCTEH, TpU pelIeHnH 3ajjad U3 JPYruxX y4eOHBIX MPEIMETOB U
3ajJ]ay U3 peaybHOM JKM3HU; BBIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOIb30BaTh CBOMCTBA U rpaduKu PyHKIMIA AJIs pereHus
ypaBHEHM, HEpaBEeHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJIMHATHOM IUNIOCKOCTH MHO>KECTBA PELIEHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JIaCTH yNpaBJIEHUS JIMYHBIMU U CEMEHHBIMU




¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI 10 YCJIIOBHIO 3aJayH, MCCIEAOBATh IOJIy4YECHHOE PEIICHHUE U
OLICHUBATh MPaBIONONO0HOCTh pE3yJbTATOB; YMEHHE MOJAEIHPOBATH
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCIOBHUIO 33J1a4H,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara
anreOpbl, HHTEPIPETUPOBATH MOJTyUYECHHBIH pe3yIbTaT

YMeHue onepupoBaTh HOHATHAMH: cpeiHee apu(MeTHIECKoe, MeIuaHa,
HauOoJIblllee U HAMMEHbILIee 3HaYEeHUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHUE YHMCIIOBOTO Ha0Opa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBATH
MH(pOpMaLKIO, IPEJICTABICHHYIO B TAOJIUIIAX, HA JMarpaMmax, rpadukax,
OTPaKAIOIIYIO CBOKWCTBA PEaIbHBIX MIPOLIECCOB U SBJICHUM; IIPEICTABIIATh
MHPOpPMALIMIO € IOMOINBIO TalJMIl W JMarpamm; HccieloBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C MPUMEHEHHEM IpadUuecKux
METO/OB U IEKTPOHHBIX CPEJICTB; IpaMueCKU UCCIIE10BAaTh COBMECTHBIE
HaOJIIOJIEHUs C TIIOMOIIBIO JMarpaMM pacCceuBaHUs U JIMHEHHOU
perpeccuu

VYMeHue onepupoBaTh NOHATHAMM: CIy4dalHbIA ONBIT M CIy4yailHOe
cOOBbITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TI'paQUUecKUX METOAOB; NPUMEHSTH
(bopMyIBl CIOXKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (popMyily MOIHOU
BEPOSTHOCTH, (hopMyiry bepHyiu, komOuHaTOpHBIE (HAaKThI U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIBHBIX COOBITHH; YMEHHE ONEepUpOBATH
NOHATUAMM: CllydaliHas BEJIWYMHA, pPacCIpPEIEICHUE BEPOSITHOCTEM,
MaTeMaTUYeCKOe OXHUAAHWUE, AUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CllydallHOW BeJIMYMHBI, (YHKIMM paclpelesieHusT M IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTeIbHOr0O W HOPMAIBHOIO pAaCIpENeIeHHUI;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX pAaCHpENeiIeHU Ut
pelieHuss 3ajayd; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJIBIIMX YHCET,
METOABl BBIOOPOYHBIX MCCIEJOBAHUHN; yYMEHHE MPUBOIUTH HPUMEPHI
MPOSIBJIEHUS] 3aKOHA OOJBIIMX YHCEN B IMPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, TIEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIO MepecTaHOoBOK; OMHOM HploTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThl U pacCy>KJICHUS AJIs pellIeHus 3a/1a4;
OLICHUBATh BEPOSTHOCTH peasbHbIX COOBITHI; COCTaBJISTh
BEPOATHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NIOJYUYEHHBIA PE3YJIbTaT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IIJIOCKUH  yrod,
JBYIPAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAIOIIKAECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHIUKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEKY MUIOCKOCTSAMH; YMEHHE MCIOJIb30BaTh MPH
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBI INIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPY’KAIOLIETO MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJECIH C IIOMOIUBI0 TI€OMETPUYECKUX IIOHATHUH H
BEJINYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL QUTYpbl, 00BEM (QUTYDHI,
MHOT'OTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajieienunen, Mpu3Ma, nupamuiaa, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, MIONAIb




MOBEPXHOCTH THPAMUIBI, MPU3MBI, KOHYCa, IMIUHIpA, 00BEM KyoOa,
MPSMOYTOJIBHOTO MapajuleNieNuIeia, TUpaMuabl, NPU3Mbl, LWIWHIPA,
KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYCa M LIWIMHJpA,
NapajuieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTh,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO IEKTPOHHBIX CPEACTB;
yYMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (PUTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYaeMbIX (PUTYp, BBIABUTATh THIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reoMeTpU4ecKux (puryp, o00OCHOBBIBATH MM
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(puKanuio ¢GUryp Imo
pa3IMYHBIM TMPU3HAKAM, BBIMOJIHATH HEOOXOAMMBIE JIOMOJHUTENbHBIC
IIOCTPOEHHUSI
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YMeHue onepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajieNIbHbl NePeHOC, CUMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue IMMOAOOMS, TMOMOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh pPaBHbIE U MOJ0OHBIE (UIYphl, B TOM YHUCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPHUYECKHUE OTHOIICHHS
IPU PEeLLICHUH 3a/1a4; HAXOAUTh F€OMETPUUECKHE BETUYMHBI (JUIMHA, YIoJ,
oMb, 00BEM) IIPU PEHICHUH 33/1a4 U3 IPYTUX YUeOHBIX PEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH N€OMETPUUYECKUE BEIMYMHBI
(mMHa, yroi, IuUIomanb, 0O0BEM, IJIOMIATh MOBEPXHOCTH), HCIIONB3YS
U3y4eHHble (OPMYJIbI U METOABI, B TOM YHUCIIE: IUIOIIA/b TOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYyCa, IMIMHIPA, IUIomaas chepbl; 00béM KyOa,
OpsSMOYTOJIBHOTO Mapajjienenunena, OUpaMUIbl, MPHU3MbIL, MIHHIPA,
KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00BbEMOB 10JIOOHBIX QUTYp
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YMeHue onepupoBaTh MOHITUSIMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YMCIIO, PA3JIOKEHHE BEKTOpa Mo Oas3ucy,
CKaJsIPHOE IPOU3BEICHHUE, BEKTOPHOE IIPOM3BEACHHUE, YIOJI MEKIY
BEKTOpAaMU; YMEHUE UCIIOIH30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO/
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad M 3aJad JAPYyTuxX Y4eOHBIX
IIPEIMETOB
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VYMenue BbIOUMpaTh MNOAXOASIIMH METON JJIs pelIeHUs 3aJlauH;
IIOHUMAaHNE 3HAYMMOCTH MAaTEMaTUKM B M3Y4YEHMM NPUPOIHBIX H
OOIIECTBEHHBIX ~TNPOLIECCOB U  SBJIEHHI; yMEHHE paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHWE IPUBOAWTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHUCKOM U  MHUPOBOH
MaTE€MaTU4YeCKON HayKH

INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna 1 BBIYUCIIEHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HETbIX YUCEI
12 Pannonanehpie unciaa. OOBIKHOBEHHbIE U JECSATHYHBIE JApOOU, TMPOLEHTHI,
) OeCKOHEeUHbIe EPUOUUECKUE IpOoH
13 Apudmerndeckuil KOpeHb HaTypalbHOM cTeneHu. JledcTBus ¢ apudMeTHIeCKUMHU

KOpHSIMHM HaTypaJIbHON CTENEHU




Crenenp ¢ OCJIbIM IIOKAa3aTCJICM. Crenenp ¢ palvOHAJIBHBIM ITOKAa3aTCJICM.

1.4 .
CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, ApKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JOrapupMbl
JlelicTBUTeNnbHbIE uucia. ApupMETHYECKHE ONepaluu ¢ JACHCTBUTEIbLHBIMHU
1.7 yuciaamu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIA OKPYIVIEHHUS, NPUKHUIKA U
OLIEHKA PE3YJIbTaTa BbIYUCICHHUI
1.8 [TpeoOpa3oBaHue BEIpaKEHUI
1.9 KommiekcHble uncna
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 Llenpie 1 1pOOHO-pAIMOHATILHBIC YPABHCHHS
2.2 HppaunoHajibHbIe YpaBHEHUSI
2.3 Tpuronomerpuueckue ypaBHeHUs
24 [Toka3zaTenbHble U JOrapupMUUECKUE YPaBHEHHSI
2.5 Lenble ¥ TpoOHO-paIOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHbie HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuua cCucTeMBbI JIMHEWHBIX YpaBHEHUU. OnpeaenuTenb MaTpHULbI
3 @OyHKIUH U TpapUKH
31 Oyuknus, crnocoOsl 3aaanusa Gynkuuu. ['paduk Pynkumuu. BzaumHo oOpaTHbie
' ¢ynkuuu. YérHble u Heu€THbIe QyHKIMU. [leproanueckue GyHkuun
OO6nacTh omnpeneiaeHuss U MHOXECTBO 3HaueHul QyHkuuu. Hymm Qynkuumu.
39 [TpomexxyTkn  3HaKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIHUH.
' MakcuMymbl 1 MUHUMYMBbI QyHKIUU. HauOosbliee ¥ HauMeHblee 3HAUEHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHass (QyHKUUS C HaTypajdbHBIM M LEJbIM TOKa3arenaeM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u orapudmMuyeckas GyHKIMH, UX CBOUCTBA U TpauKu
36 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkuuid. CsoiicTBa (QyHKUU,
HENpPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUSI ITOCJIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyiia cioKHbIX TPOLEHTOB
4 Hauana maremaTnueckoro anaiamnsa
4.1 [TpousBosanas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe TPOU3BOMHONW K HCCIEAOBAHHIO (YHKUIUH Ha MOHOTOHHOCTh H
4.2 skcTpemMyMbl. HaxoxxaeHne HanOobIero 1 HauMEeHbIIEro 3HaueHusl (PyHKIUY Ha
OTpE3KE
4.3 IlepBooOpasnasi. MHterpain
5 MHosxecTBa 1 JIOTUKA
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Oitniepa — BeHHa

5.2

Jloruka




BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®durypsl Ha MIOCKOCTH
7.2 [IpsiMbi€ ¥ TJIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUK"
7.4 Tena 1 TOBEpXHOCTH BpPAILICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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