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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3y4eHHs BCEX eCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE M AOCTPAKTHOE MBIILICHHUE
o0yJaromuxcst Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOLIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKJa/blBa€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHUMHHU, OWOJIOTHUH, TOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOILIECTBEHHOM >XM3HM, IO3BOJISICT OPHUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiageHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSMH aireOpbl 1 MaTeMaTHUECKOTO aHAIIN3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TMOMyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IOCTPOCHHUST MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpETalud HOJYyYEHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPAMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYUTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyroueit
IPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHHS, CAaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJYYCHHBIN PE3yJbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIEXKHUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYECKOTO aHAJIN3a» BbIIEICHBI
CIIEAYIONINE COEP)KATEIbHO-METOJMUeCKre JTHHUN: «Yucna W BbIYMCIHCHU», «DYHKIUU WU
rpadukny», «YpaBHEeHHs U HepaBeHCTBay, «Havaa MaTeMaTu4eckoro aHaan3a», «MHOXeCTBa U
JoTHKa». Bce OCHOBHBIE CONEpPXKATEIbHO-METOJANYECKHE JHHUM HW3Yy4alOTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYTr
Jpyra W TIOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMH M paszienamu. JlaHHBIN ydeOHBIA Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHYECKH aHaIn3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIQ/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHX I[OCIEeI0BATEIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHON
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHHWH YYeOHOTO Kypca, ISl pelIeHus
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKO 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopepxatenpHO-MeToAMYecKass  JuHUA  «Yucna W BBIYMCICHHS»  3aBepIIaeT
(opMHpOBaHNE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
yYpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeaHero odimiero o0pasoBaHus 0co0oe
BHUMaHHE yzensiercss (pOpMHUPOBAHUIO HAaBBIKOB pallMOHAIBHBIX BBIYMCICHHH, BKIIIOYAIOIIUX B
ce0s1 MCIONBb30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOJIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PacCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1auu U Olepaluu: JeIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCNIE0OBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (popMHUpyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOro MUpPa, HIMPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4YeHHsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUN QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JAJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MepervieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIOIb30BaHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pas3iudHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajIu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolInuMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas conaepkaTelbHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHHUS MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HAaXOJUTh HaWIydlllee pEeHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 X aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiarailoT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieiibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE TUCIMIUIMHBI U UX MPUIOKEHHS B eAnHoe 1enoe. [loaromy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIB30BaTh €ro JUIsl BBIPAXXEHHUS CBOUX MbICHel. Jlpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HaKOMCTBO C ?JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTHUECKOTO
MBIIUICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTeMAaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHUs, KOTOpPbIE  MpPH3BaHbl  CIIOCOOCTBOBATH
(GOpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallMd, HCCIECIOBAHUS ITHX
MOJIENICHl C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJiu3a, WHTEPIpETaluu
MOJYYCHHBIX PE3y/bTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIBIM M3 Pa3[eliOB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JJIS PEHICHUS MPUKIIAIHBIX
3amad. [lpm pemeHuMM peanbHBIX NPAKTUYECKUX  337ad  OOydYaromuecss pPa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpodsiemMy. JlearenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojudeckue qpoodu. Ilpumenenne apoGeil 1 NPOLEHTOB [yl pellieHs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATIbHON KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YuCIaMU. MOIyib NEUCTBUTEIBHOIO YHUCIIA U €r0 CBOWCTBA.
[TpubnnxKEHHBIE BBIUMCICHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII Ul pELIEHUs TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS 1TaHHbIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTejleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COEPKAIIMX CTENEHU U KOPHHU.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pewienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPHUYECKHl CMBICI W CBOWMCTBA, BBIUYHCICHHE €r0
3HAYCHMS, IPUMEHEHUE OINPENCIIUTENS AJI PELICHHs CUCTEMBI IMHEHHBIX YpaBHeHUN. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUMX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHKe ypaBHEHHMM M HEPABEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHkMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHkiuu. Kommosunus
¢ynkuuit. ['paduk pynkuun. JnemeHTapHble peodpa3zoBaHus TpaguKoB (HyHKIMA.

OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YErHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4yHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOe UCCIEeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJBIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (QYHKIUN
YUCJIOBOTO APryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3a0aHUsI OCIeA0BaTeIbHOCTEH. MeTo ] MaTeMaTHYEeCKOMI
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEILHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTEeMaTUYECKOro aHalin3a Kak aHaln3a 0ECKOHEUYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OSCKOHEUHO YOBIBAIOIICH MeOMETPHUYECKON IMPOTPECCHH.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMNOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JJIsl pEeHIeHUs 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT POU3BOAHON. Y paBHEHHUE KacaTelbHOM K rpaduKy QyHKIIHH.

[IpousBoaHbIe eMeHTapHBIX GyHKIUHA. [Ipon3BOgHAS CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINH QYHKITUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpruMmeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO armapara JJisi OMUCAaHMS PEaIbHbIX IMPOLECCOB M
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTMYeCKOro  OObEKTa,  CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIEC YPABHECHMUS.

11 KJIIACC

Yuciaa 1 BLIYMCTIEHUS

HarypaneHuble u uenbie uucna. [IpumMeHeHWe NPU3HAKOB JEIMMOCTH IENbIX YHUCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHele uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMILIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCeN Ha KoopauHaTHOU miockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUTEKCHOTO 4ucia. [IpuMeHeHre KOMIUIEKCHBIX YHCEN IS pereHus (U3NYeCKuX |
F€OMETPUUYECKHX 3a/au.

YpaBHeHHUsI M HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieacTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUIECKON
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JIOTApU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METObI PEIICHUS UPPAIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAJbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX YpaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W PEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommnosunun QyHkuuii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeTOAbI pEUICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeToabl
pelIeHus 3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A8 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHOU KHU3HU.

Hayana maTreMaTH4ecKoro aHajam3a

[TpumeHeHne NPOU3BOIHOMN K MUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OIpPENENIEHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMynond wWin
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICI MHTErpajia. Beraucienue onpenenéHHoro HHrerpaia
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHU. MaTteMaTnueckoe MOAEIMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU epeHIInanbHbIX ypaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOLIEHHUE K JOCTHIKEHUSIM POCCUHUCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO Y4YEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJady, pEUIeHWH, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHe 3HAHUSI B UHTEpecax 3J0pPOBOTO
u Oe3omacHOro obpasa >XKM3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pOBbIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
¢u3nYeCcKOe COBEPILICHCTBOBAHUE ITPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHUE IIEHHOCTH TPYJ0JI00Us, UHTEPEC K pa3INuHbIM cepam
npodeCCHOHATBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ NMPUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYPHI, TNMOHHMAaHHE BJIMSHUS COIMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaibHOM Cpefbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalMs Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajjad B 00JacTU OKpY’Kalolled cpelibl, MIIaHuPOBaHKE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOILEN CPE/IbI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKH Kak cepsl
4eJI0BEUYECKON JESITENbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LIMBUIIN3ALINY,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTH4YECKON KyJIbTYpOil KaK CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO M UCCIIENOBATEIbCKYIO 1E€ATEIbHOCTh MHIANBUAYAJIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMHU, (OPMYJIUPOBATh ONPEIACICHUS ITOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (DOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YACTHBIC M OOIIKE, YCIOBHBIC;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHHUSX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUL;

JIeNiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, AECIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUIUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHe, MpoOdJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYITUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIBUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U IS
pEIIeHUS 3aa9H;

BbIOUpaTh MHGOPMALMI0O M3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, AaHAIM3HPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOPMAIMIO, TPEACTABIATH €€ B pa3IMYHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSITEIHLHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX



TCKCTAX, JaBaTb TMOACHCHUA TII0 XOAY PpCIICHUA 3adadud, KOMMCHTHUPOBATH HOHy‘-IGHHbeI
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIAaeMOH TEeMbI, IPOOJIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOra, OOHApYKMBaTh Pa3IMYMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCIICHUA 3aadd, SKCIICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C y4ETOM 33/7a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM HMH(OPMALIUY.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IeTh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaToOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJICHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBHUSIM, OOBSICHATH HPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHUyadbHOW paboOThl Mpu
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOThI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEIYIOIIME IpeIMEeTHbIE
pe3yJbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATh MOHATUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TepuoanyecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
YHCell, MOyJb AEMCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI I PeLCHHsI PUKIAIHBIX 3314 U3 Pa3IMYHbIX OTpaciieit
3HAHWM U peajbHOMN )KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, NPaBWJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALYI0 (OpPMY 3alMCHU AECHCTBUTEIbHBIX YUCEN IS PELICHMs] NPAKTUYECKUX 3a7ad U
NPEeCTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYHcaa, JECATUYHbIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
yYpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C
HenpiMA - KodpQUIUeHTaMH, KOPHH MHOTOWICHA, NPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpullbl 2 X 2 W €ro reoMeTpPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 JUid BBIYMCICHUS €r0 3HAUCHHsS], IPUMEHATH ONPEISITUTENN sl PEIICHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C MOMOLIbI0 CHCTEMbI
JMHEWHBIX YpaBHEHHH, WCCIENI0BaTh IIOCTPOSCHHBIE MOJETU C IOMOIIBI0 MaTpUll M
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM ISl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ MPEOOpa30oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCMOJb30BaTh  CBOMCTBA JIOrapugMoB uis  MpeoOpa3oBaHHs  JIOrapu(PMUUECKHX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISAS MPOBEPKY KOPHEH;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (GopMynasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEIPOBATh pPEATbHBIE CUTYyallud Ha SI3BIKE aireOphl, COCTABJISATH BBIPAKCHUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, HCCIE0BAaTh IOCTPOCHHBIE MOJEIU C
UCTIONIF30BAHUEM allapaTa areOpsl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTICHUS M MHOXKECTBO 3HAUYEHUH
GbyHKIWY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIMH, MEPUOTUYECKUE
(GyHKLIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LENbIM IOKa3aTeneM, rpaduk
KOpHs N-0 CTEeNEH! KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTEeIeM;



ONEepHpOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHass (QYHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(UKOB;

CBOOOJTHO OMEPHPOBATH MOHATUSMH: IMOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX I'paUKy JUIsl peLICHHs YPaBHEHUI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMETHYEeCKas U TeOMETPUYECKas MpOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHsl, TMHEHHBIN U KCIIOHEHIMAIBHBIN POCT,
(dopMyIia CI0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM U1 PELICHUS] PEAJIBHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh, CIIOCOOBI  3aJaHus
II0CJIEZI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIn3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpUpPOBATh MNOHATHEM: (DYHKIMs, HENpepbiBHAas Ha OTpE3Ke, NPUMEHSATh
CBOICTBA HETIPEPBIBHBIX (PYHKLWH JIJIsl pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMHU: IIE€pBas M BTOpas NPOM3BOJAHBIE (YHKIIMH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BEICHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMH, 3HaTh POU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUNA U (PU3NUECKUI CMBICI TPOU3BOAHOM I peleHus 3a1au.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallUi HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapaT JUIsl ONMCAHMS PEAJIbHBIX IPOLECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHIAMM: OIpEAeNIEHue, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOydaroIIuiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3ynbTaThl IO OTAENIBbHBIM TeMaM pabouell mporpaMMmbl yueOHOro Kypca «Anredpa U Hauvana
MaTEMaTUYECKOr0 aHAIIU3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MPU3HAKU aeauMocTH nenslx yncen, HOJ u HOK
HaTypaJIbHBIX YHMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™M EBknnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3aIIMCBhIBATh HATypaJbHbIE YHCIIa
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPEICTaBIATh KOMIJICKCHBIE YHCIA B alre0pandeckoil 1 TpUrOHOMETPUUECKOH (opme,
BBITNOJIHATH apu(MeTHUYECKHe ONepallii ¢ HUIMH U 300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IIOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX MIEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH NPH PEIIEHUH TPUTOHOMETPUUECKOIO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HEeo0XouMble (GOPMYIIBI JUIsl PEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;



CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PEUICHHs] CUCTEMbI U COBOKYITHOCTEH
palvioHaTbHBIX, HMPPAIMOHATBHBIX, TOKA3aTeNbHBIX W JIOTApUPMUYECCKUX ypaBHEHUU U
HEPABEHCTB;

pemiath palfoHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPHYECKHUE YPAaBHEHUS U HEPABEHCTBA, COJepKalllie MOYJIM U TTapaMeTphl;

MPUMEHSTH TpadUvIecKrue METOIBI ISl PEIICHUST YPABHCHHUI ¥ HEPABEHCTB, a TaKXKe 3a/1a4
C mapaMeTpaMu;

MOJICJIMPOBATh pEabHBIC CHUTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI [0 YCJIOBHMIO 3a/1ay, HCCIEIOBaTh MOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIH pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKH KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO MCCIICAOBAHUS U
CBOICTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH T'E€OMETPUUECKHE OO0pa3bl YypaBHEHHWUW W HEPABEHCTB Ha KOOPJWHATHOMN
IJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKHUX (YHKITHIA,

OPUMEHSTh QYHKIUU AJISE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hauyana maTemaTnuyeckoro aHajamn3sa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAOBaHHUS (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PEIIeHUs] B NMPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DPKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mpoiiecca, 3a1aHHOr0 (POoPMYJION MITH TpadUuKoMm;

CBOOOJHO OMEpUPOBAThH MOHATUSAMU: IEPBOOOpa3Hasi, OMpeeEHHbBIN HHTETPall, HAXOAUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hwrotona-
JleliOHMNA;

HAXOJIUTh TLJIOMIAIU TUIOCKUX (PUTYpP U 00BEMBI TEJT C IIOMOIIIBIO0 HHTETPAJIa;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA IMPUMEPE COCTABICHMS
nuddepeHIaIbHBIX YPaBHEHU;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJE COLMATbHO-OKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMU MaTEeMAaTHYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie  Ipakruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOK€eCTBO IEHUCTBUTENBHBIX YHUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oynkuuu U rpaduku. CrenenHas QyHKIHS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppatmonansHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHUs
7 IlocnenoBareabHOCTH U MPOTPECCUH 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ilpaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIE U o4 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u nensle yucna 10 1
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypoka Bceero Konrpoubhble | Ilpakraieckue fI[Sy‘IEHPIH gﬁ[?agosaTeanme
padoThI padoThI pecypebi
MHOXeCTBO, ornepauy HajJ MHOKECTBAMH 1
1 9 1 05.09
HX CBOMCTBA
2 Juarpammsl Jitnepa-Benna 1 05.09
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 05.09
amnmapara Jijis peIICHHS 3a1a9
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 JECSITHYHBIC TPOOH, TPOIIEHTHI, 0ECKOHCUHBIC 1 07.09
MepHOANYECcKHe Jpoou
Parmonanpubie ynciaa. OOBIKHOBEHHEIE U
5 JECSITUYHBIC IPOOH, TTPOLIEHTHI, 0ECKOHEUHbIE 1 12.09
MepHOaNIecKHe Ipoou
6 [Ipumenenue apobeii u NPOLEHTOB IS 1 12.09
pelieHus: NpUKIaJAHbIX 3a7a4
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1 12.09
perieHus TPUKIATHBIX 33729
8 HelictBuTenbHble ynciaa. PalimonanbHbie U 1 14.09
HppalMOHAIIbHBIE YHCIIa
9 ApUI/I(I)MeTI/I‘{eCKI/Ie OTepalnu ¢ 1 19.09
JIECTBUTEILHLIMA YHCIIaMHU
10 Mozfym, JNIEUCTBUTEIILHOIO YHCIIa U €TO 1 19.09
CBOICTBa
[TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA
11 OKpPYIJICHUS, IIPUKUKA U OLICHKA pe3yibTaTa 1 19.09
BBIYHCIICHUI
12 OCHOBHBIE METOBI PELICHUS LIENbIX 1 1 21.09




13

14

15

16

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN 1
HEPaBEHCTB

OCHOBHBIE METO/IbI PEUICHHUS LETbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pEUICHUS LIEIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

MHoOro4seHs! ¢ nelbMA Kod(hGHUImeHTamu.
Teopema Buera

26.09

26.09

26.09

28.09

17

Pemenne cucreM TMHENHHBIX YpaBHEHUN

03.10

18

19

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpexnenurens MaTpUILBI 2X2, €r0
Ir€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYECHUS

03.10

03.10

20

Onpenenurens MaTpUILBI 2X2, €r0
F€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

05.10

21

22

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN
Pemrenne npukitagHeIxX 3a/1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

10.10

10.10

23

Pemrenne npukitagHeIxX 3a1a4 ¢ HOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

10.10

24

KonrtponsHas pabora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBa. CUCTEMBI
JUHENHBIX YpaBHEHUN"

12.10

25

OyHKIHSI, CIOCOOBI 3aaHus (PYHKITHH.

17.10




Bzanmuo o6parubie Gpynknun. Kommnosunus
GbyHKIUH
I'padux GpyHkumu. DneMeHTapHbIe

26 . 17.10
npeoOpaszoBanus rpaduKoB GHyHKIIHHA
OO6macTh onpeesieHuss © MHOXKECTBO

27 3HaueHui Qynkuun. Hynu pyHkimm. 17.10
[TpomMeXyTKH 3HAK MMOCTOSTHCTBA
YéETHble ¥ HEYETHBIE (PYHKIIHH.

28 [lepuonnueckue pynkuuu. [IpomexyTku 19.10
MOHOTOHHOCTH (PYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HawuGoupiiiee 1 HaMMEHbIIIEE 3HAUCHHE 24.10
(GYHKIIUN Ha IPOMEKYTKE
JIuneitnas, kBagpaTudHast ¥ IPOOHO-

30 y AP AP 24.10
nuHeHas QyHKIUN
DneMEeHTapHOE UCCIIEOBAaHUE U TOCTPOEHUE

31 N 24.10
rpauKOB STUX PYHKITUN
DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOCHUE

32 N 26.10
rpadukoB 3TuX GpyHKIUN
CreneHb ¢ 1eNIbIM MoKa3zaTeneM. buHom

33 H 07.11
HrroTona
CrteneHsb ¢ MeNbIM IMoKaszaTeneM. buaom

34 H 07.11
Hrrotona

35 CrenenHast QyHKIIUS C HATypalIbHBIM U 07.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk '

36 KonrtponsHas padora: "CrenenHast QyHKIHS. 09.11
E€ cBoiicTBa u rpapux" '

37 ApudmeTnueckuii KOpeHb HaTypaibHOU 14.11
CTEIICHU U €0 CBOMCTBA '

38 Apudmernieckuil KOpeHb HaTypaTbHOU 1411
CTETICHH M €r0 CBOMCTBA '

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUIA, 14.11




coacpxKamunx CTCIICHU U KOPHU

40

41

[Ipeo6pa3oBaHUs YUCIOBBIX BhIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKCHHH,
coJiepKalluX CTENEHU U KOPHU

16.11

21.11

42

WppaunonaneHble ypaBHeHUs1. OCHOBHbIE
METO/Ibl pEeIIEHUs HPPALMOHATIBHBIX
ypaBHEHUH

21.11

43

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEeIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH

21.11

44

45

Wppanunonanshble ypaBHeHUs. OCHOBHbBIE
METO/bl PELICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHIIbHBIE TIEPEXObI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI

23.11

28.11

46

47

PaBHOCHIIBHBIE TIEPEXOBI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UPPAaLMOHAIBHBIX YPaBHEHUI

28.11

28.11

48

49

PaBHOCUIIBHBIE TIEPEXO/BI B PELICHUU
MPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa 1 rpaduk KOpHS N-0if CTENEHN KaK
(GyHKIIMM 00paTHOM CTENEeHU C HaTypalbHbIM
II0Ka3aTeleM

30.11

05.12

50

CBoiicTBa u rpaduk KOpHA N-0if CTENEHN KakK
(GyHKIIMM 00paTHOM CTENEeH!U C HaTypalbHbIM
II0Ka3aTeleM

05.12

51

Konrtponsnas pabdora: "CpoiicTBa u rpagux
KOpHsI N-01 cteneHu. MppanuoHanbHble
ypaBHeHus"

05.12

52

Cremnensb ¢ pallioOHATBHBIM ITOKa3aTeIeM H €€

07.12




CBOICTBa

CreneHs ¢ palruOHAJIBHBIM IIOKA3aTCJIEM U eé

53 N 1 12.12
CBOHCTBa

54 CTePeHL C pallMOHAJILHBIM ITOKa3aTelIeM H e€ 1 1212
CBOHCTBa

55 IToka3zarenbHast QyHKIMS, €€ CBOMCTBA U 1 1212
rpadux

56 Hcnonbs3oBanue I‘p&ii)PIKZl GbyHKINN 1715 1 14.12
peleHys ypaBHeHUH

57 Hcnonbs3oBanue I‘p&ii)PIKZl GbyHKINN 1715 1 19.12
peleHys ypaBHeHUH

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1 19.12
METObI PEIICHUS MOKA3aTEIbHBIX YPaBHEHUI '

59 [TokazarenbHble ypaBHEeHUS. OCHOBHbIE 1 19.12
METO/IbI pelIeHUs 0KA3aTeIbHBIX YPaBHEHUI '

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1 21.12
METOJIBI pEIICHUS TIOKa3aTeNbHBIX YPaBHEHUI '
Kontponbnas pabora: "[lokazaTenpHas

61 ; 1 26.12
¢ynkuus. [TokazarenbHble ypaBHEHUS

62 Jlorapudwm gucia. CpoiicTsa iorapupma 1 26.12

63 Jlorapudm uucna. CoiicTa sorapugpma 1 26.12

64 Jlorapudm ymncna. CBoiicTBa Jorapudpma 1 28.12

65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1 09.01

66 JlecsiTuuHbIe U HATYpaJIbHbIE JTOTapUPMbI 1 09.01

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX 1 09.01
Jorapu@msl

68 [TpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1 11.01
sorapupmsbl

69 [IpeoOpa3oBanue BoIpaXKEHUN, COACPIKAIINX 1 16.01
sorapudmpl

70 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1 16.01




rpaduk

Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U

71 16.01
rpadux

72 Hcnons3oBanue rpau(plznca GbyHKIMU 1715 18.01
peleHys ypaBHEHUH

73 Hcnons3zoBanue rpaii)m(a byHKIMM 15 23.01
peleHus ypaBHEeHHIA
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

74 METO/Ibl pelIeHUs JorapuPpMUIECKUX 23.01
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX 23.01
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/Ibl pelIeHUs Jorapu(PpMHUUECKUX 25.01
ypaBHEHUH

77 PaBHOCHIIbHBIE TEPEXO/Ibl B PEILICHUH 30.01
JOTapu(PMUYECKUX YpaBHEHUM '

78 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH 30.01
JorapupMHUUECKUX ypaBHEHUN '

79 KontponbHas padora: "Jlorapudpmuueckas 3001
¢byukus. Jlorapupmuueckue ypaBHenus" '

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC 01.02
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 06.02
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC 06.02
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 06.02
YHCJIOBOIO apryMeHTa

84 Tpuronomerpuyeckas OKpyKHOCTb, 08.02

orpeziesiecHue TPUTOHOMETPUYECKHUX (YHKITUI




YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
85 OTpeJieIeHue TPUTOHOMETPHUYECKUX (QYyHKIUN 1 13.02
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 13.02
87 OcHOBHbIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1 13.02
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 15.02
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 20.02
90 Hp606p8.30333HI/Ie TPUTOHOMETPUYECKHUX 1 20.02
BBIpOKEHU I
91 Hp606p8.30333HI/Ie TPUTOHOMETPUUYECKHUX 1 20.02
BBIpOKEHU I
92 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKHIX 1 29.02
BBIpQ)KEHU I
93 Hpeo6pa30vBaHI/1e TPUTOHOMETPUYECKHUX 1 2702
BBIpOKEHU I
94 PeleHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 27.02
95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1 27.02
96 PeleHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 29.02
97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHHUN 1 05.03
98 PelreHne TpUroHOMETPUYECKUX YPaBHEHUN 1 05.03
99 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1 05.03
100 Pemenne TpUroHoMETpUUECKUX ypaBHEHUI 1 07.03
KonTponbnas pabora: "Tpuronomerpuueckue
101 BBIPAKEHUS U TPUTOHOMETPUUECKHE 1 1 12.03
ypaBHeHUA"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 nocjaenoBarenbHoCcTed. MeTtog 1 12.03
MaTeMaTHYeCKON NHAYKLIUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE 1 12.03




ocjIeI0BaTeIbHOCTH. MIcTopus aHaimu3a
OECKOHEUYHO MAaJIbIX

104 Apudmerndeckas Iporpeccust 1 14.03

105 I'eomerpuueckas nporpeccus 1 19.03

106 BbeckoneuHo yObIBaroIasi reOMETpUIecKast 1 19.03
nporpeccus

107 Cymma 6eCKOHquHo yObIBaromIei 1 19.03
Te€OMETPHUECKON TPOTPECCUHU

108 JIMHEWHBIN ¥ SKCITIOHEHIIMATIBHBINA POCT. 1 21.03
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEWHBIN ¥ SKCITIOHEHIIMATBHBIN POCT. 1 02.04
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu Ui pelieHus 1 02.04
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa

111 KonTposbnas Pa60Ta: IlocienoBaTenbHOCTH 1 02.04
U TIPOTPECCUU

112 HenpepriBHble QYHKIIMN U UX CBOWCTBA 1 04.04

113 Touka paspbiBa. AcHUMITOTHI TpapUKOB 1 09.04
byHKIIUH

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1 09.04

115 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1 09.04

116 MeTo MHTEpBaJIOB JIsl PEIICHUS HEPABEHCTB 1 11.04

117 MeToa MHTEpBaJIOB ISl PEIICHNS HEPABEHCTB 1 16.04

118 MeTo MHTEpPBAJIOB [l pEIICHUS HEPABEHCTB 1 16.04

119 HpI/IMCHE:HI/Ie CBOMCTB HETIPEPBIBHBIX 1 16.04
GyHKIUH 1715 peltieHus 3a1a4

120 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 1 18.04
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU 1 23.04

122 Omnpenenenne, TeOMETPUIECKUI CMBICIT 1 23.04




MPOU3BOIHOMN

Omnpenenenue, GU3NISCKUN CMBICIT

123 " 1 23.04
MIPOU3BOIHOM
124 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 1 25.04
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy GyHKIUN 1 30.04
126 [Ipou3BoiHbIE AI€MEHTAPHBIX (PYHKIUN 1 30.04
127 [Tpon3BoaHBIC AIIEMEHTAPHBIX (QYHKINI 1 30.04
198 [TpousBoaHast CyMMBI, MPOH3BE/ICHHS, 1 02.05
YaCTHOTO U KOMITO3UIMU (QYHKIIUN
129 [TpousBoaHast CyMMBI, MPOH3BE/ICHHS, 1 07.05
YaCTHOTO U KOMITO3UIMU (QYHKIIUN
130 [Tpou3BomHast CyMMBI, pOU3BEACHNS, 1 07.05
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI
131 KonTponbnas padora: "[IponsBonnas” 1 1 07.05
139 HOBTOPG'I'-II/IG, 0606111?'Hne, CHCTEMAaTH3aIIH 1 14.05
3HaHuii: "YpaBHEHUS
133 HOBTOPe?He, 0606I'I'I€HI/IG, CHCTEMAaTHU3aLUs 1 14.05
3HaHui: "OyHKIKH
134 Wtorosas koHTpoJsibHas paboTa 1 1 14.05
135 HtoroBas KOHTpoOJIbHASA paboTa 1 1 16.05
136 HOBTOPeHI/Ie, 000011IeHHE, CUCTEMATH3AIUS 1 21.05
3HAHUU
[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT
3HAHUU 21.05
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU 23.05
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
HCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxosxaeHnre HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

HaxosxaeHnre HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GbyHKIMHM Ha OTpE3Ke

Haxoxnenue HanOoJIbIIETO U
HAaMMEHBIIIETO 3HAYEHUSI HENPEPBIBHOM
(GbyHKIMH Ha OTpE3Ke




10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOU
(GYHKIIMM Ha OTpe3Ke

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MIPUKJIAIHBIX 3a7ja49ax

15

[IpuMeHeHne Npon3BOHON IS
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

16

17

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxom

Kommosurus ¢hyHkImit

18
19

Komnozunus ¢pyHkimit
Komnozunus GyHKiuit

[N ==

20

21

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

22

Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11€pBOOOPA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XIEHHsI IEPBOOOPA3HBIX

o5 IlepBooOpasHble 1eMEHTAPHBIX (DYHKIUHA.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCcKnuid CMBICI
UHTErpaja

97 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHnma

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHnma

29 [TpumeHeHne UHTErpaa A1l HAXOXKACHUS
101N AeH IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TeJ

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MaremaTHueckoe MOJEINPOBaHHUE

33 peaTbHBIX MPOIECCOB C MTOMOIIBIO
muddepeHInanbHbIX YpaBHEHUH

34 KonrtponsHas padora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKIUH, UX
CBOWCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpaMKu

37 Tpuronomerpudeckue GyHKINHU, UX

CBOWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKINH, UX

38 o
CBOWCTBA U TpapKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpaMKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHICCKHUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPHUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

16 Perrenne TpUroHOMETPHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonrponsHas pabdora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIHM.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/TbI pEIICHUS




IMOKa3aTCJIbHBIX HECPABECHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapu(MUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PETLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOABI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOJIbI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
MppaIMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 petuieHus
UppalMOHANILHBIX YpaBHEHUI
6 I'paduueckue MeTo b1 peieHus
MppaIMOHATFHBIX YPaBHEHHHA
63 I'padrueckue MeTo b1 pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pEIICHUS
norapu)MUYECKUX ypaBHEHUI
66 I'paduueckue MeTOIbI pELICHHUS

Jorapu(MUUECKUX HEPAaBEHCTB




67

68

69

70

71

72

I'paduueckue METOIbI peICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEpPABEHCTB

I'paduueckue METObI pELICHNUS
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
HEPABEHCTB

KontponsHas padora: "UpparyoHanbHele,
MOKa3aTeIbHbIE U JIoTapupMHUUecKue
HepaBeHCTBa"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECcKast (pOpMbI 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKast (pOpMBI 3arucu
KOMILIEKCHOI'O YHCIIa

75

76

Apudmernueckre onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJAMHATHOM INIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenu




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii crenenu

80 13 KOMIUIEKCHOT'O YHCIIa
[TpumMeHeHne KOMIUIEKCHBIX YMCEN JIS

81 perieHust GU3NIECKUX U T€OMETPUUCCKUX
3ajga4

82 KOHTp”OJII)Haﬂ pabota: "KomruiekcHbie
qrcna

83 HatypanbHble 1 1enbie yncia

84 HatypanbHble u 1iesbie uncna

85 [TpumMeHeHne TPU3HAKOB IETUMOCTH
L[EJIBIX YUCEl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
IEJTBIX YHCEIT

87 [TpumeHeHre TPU3HAKOB IETMMOCTH
nensix uncen: HOJD u HOK

88 [IpuMeHeHne TPU3HAKOB J1€TUMOCTH
nenbrx yrcen: HOJl m HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO
[IpumMeHeHne TPU3HAKOB JIETUMOCTH

91 IEJTBIX YHCEIT: AITOpUTM EBKimaa st
pelIeHus 3a/1a4 B LIEJIbIX YHCIax

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbx
qHCcen
Cucrema 1 COBOKYITHOCTh YpaBHEHHII.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CICOCTBUSA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95 o .
COBOKYITHOCTCH pallUOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METO/IBI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTE MTOKA3aTEeIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
99 COBOKYIIHOCTEH JIorapu(MU4IeCKUX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
YpaBHEHUI

[IpuMeHeHne CUCTEM K pELIECHUI0
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

101 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KU3HU, UTHTEPIPETALUS TOTyYEHHBIX
PE3yJIbTAaTOB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KHU3HH, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaTOB

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4 U3
pa3IUUYHBIX 00JIacTel HAYKH U PeaTbHON
JKU3HHU, UHTCPIIPETAINA IMOJTYYCHHBIX

103




pE3yNbTaTOB

Kontposbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX

104 MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

109 UppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckue cuCTeMsl ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu

116 Tpuronomerpudecknue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTEeMATHIECKHX Moienei pealbHbIX
CUTYaIU# C OMOIIBIO YPaBHEHUH C
napameTpamu

118 [TocTpoenue u ncciaeaoBaHme




MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYalUi C IIOMOLIBIO CUCTEM YPABHEHUM
C mapameTpaMu

119

120

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTYyallUii C IOMOIIIBIO CUCTEM YpaBHEHUMN
C rapaMeTpamMu

KonTponbnas padora: "3anauu c
napameTrpamu"

121

122

[ToBTOpeHuE, 0000MIICHNE,
cucTeMarusauus 3Hauui: "YpapHenus"
[ToBTOpeHme, 06001IEHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"

123

124

[ToBTOpeHme, 06001IEHNE,
cHcTeMaTH3anus 3HaHuil: "Y paBHEHHS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, o6o0IIEHNE,
cucremarnsauus 3Hanui: "HepaBencraa"

125

126

[ToBTOpenue, 06061IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenue, o6o0IEHNE,
cucremarusanus 3Hanuii: "HepaBeHncraa"

127

[ToBTOpeHue, 060061IeHNE,
cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

128

129

[ToBTOpenue, o6o0mEeH e,
cucremaruzanus 3HaHui: "[Ipon3BogHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucreMmarusanus 3Hanui: "IIponsBognHas u
e€ npuMeHeHue"

130

[ToBTOpenue, 0600IIEHNE,




cucremaTtusanus 3Hanuii: "MHTerpan u ero

npuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

131 . n " 1
cucTeMaTu3anus 3HaHui: "OyHKIH
[ToBTOpeHue, o600IIEHNE,

132 e n n 1
cucTeMaru3anws 3HaHui: "OyHKIHH
[ToBTOpeHme, 06001IEeHNE,

133 " 1
cucTeMaTu3anus 3HaHui: "OyHKIH

134 HToroBast KOHTpOJIbHAS paboTa 1 1

135 Hroroas koHTposIbHAs paboTa

136 [ToBTOpenHue, 06001IEHNE, 1
CHCTEMaTHU3allusl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* MaremaTuka: anredpa U Hauanaa MaTeMaTHYECKOIr0 aHAJINU3a, reoMeTpust. Ainredpa u Hadasia
MaTeMaTH4ecKoro aHanusa (B 2 gactsx), 11 kimacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yactp 2: Mopakosud A.I'. u apyrue; noxa penakmueit Mopakosuua A.I'., O6miecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO « 1O MHEMO3NHA »

*Matemaruka: anreOpa v Hadalla MaTeMaTUYECKOTO aHalu3a, reomeTpus. Anredpa 1 Havana
MaTeMaTH4ecKoro ananusa (B 2 gactsx), 10 kimacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yactpe 2: Mopakoud A.I'. u npyrue; noxa penakuueit Mopakosuua A.I'., O6miecTBo ¢
orpannyeHHoO# orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HWHA»

METOANYECKHUE MATEPHUAJIBI 1IJIS YYUTEJIA

*Maremaruka: anreOpa v Hadalla MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. Aredpa 1 Hadaa
MaTemaruueckoro ananusa. 10 kmacc. (6a30Bblit ¥ yriyOaEHHBINA YPOBHH): METOIUYECKOE
nocobue ist yaurens / Mopakosud A.I'., Cemenos I1.B.

*Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHalu3a, reomeTpus. Anredpa 1 Hayana
MaTeMaTHdeckoro ananusa. 11 kmacc. (6a30BbIi U yriyOaEHHBINA YPOBHH): METOIUICCKOE
nocobue 1ist yuurtens / Mopakosuu A.I'., Cemenos I1.B.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
*https://www.yaklass.ru/p
*https://math-ege.sdamgia.ru/teacher






