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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecle4YnBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHUs BCEX €CTECTBEHHO-
Hay4HbIX KYpCOB, a C ApPYroil CTOpPOHBI, (pOpMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  fA3BIKOM COBPEMEHHOW HayKH, KoOTopas
(bopMynupyeT CBOM IOCTHKEHUS B MaTeMaTHYeCKol (opme.

VY4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIICIIHOTO OBJAJEHUS 3aKOHAaMU (U3HUKH, XHUMHHU, OWOJOTHH, IOHMMAaHHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM JXKW3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(POBBIX U KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO HCIOJIb30BATh UX MJIS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU aireOpbl ¥ MaTeMaTUYeCKOro aHalIu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKJICHHSI ¢ IOMOILBIO UHAYKIMM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHI0, (OPMHUPYET KPEaTHUBHOE M KPUTHYECKOE
MBILLUICHHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecsi IMOJIy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHbIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOCHUS MaTEeMaTHYECKUX MOJIEJEH pealbHbIX CUTYallMi, HWHTEPIpPETallMM IOJY4YE€HHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYuyeOHblli Kypc 007aJaeT 3HAYMTEIbHBIM BOCHMTATENIBHBIM IOTEHIMATIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbIM MarepHuall, CIOCOOCTBYIOUMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnequpuky ydyeOHOM  JesaTeNbHOCTH, Tpedyrouei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe meroauku oOydeHus anredpe M HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEeHUS.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOAUYECKHE JMHUK: «Uucna U BeMUCIHCHUS», «DyHKIMM "
rpaduxmn», «YpaBHEHHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE cO/EpKATEIBHO-METOAWYECKUE JIMHUUA W3Y4aroTCsl Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyr
Jpyra W TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMM M pasjenamu. J[aHHBIA ydeOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEeOpusi MHOXKECTB, MareMaTudeckas Jjioruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYeCKHM allapaTroM, y HHUX [OCIeI0BaTeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NPU H3YUYEHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEpIpPEeTHPOBATh
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaToO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHBI€ BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTNu4YCCKNMHU
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHbIX, LCJIbIX, PAallMOHAJIbHBIX WU
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIU(PHUSCKUE 3aa4H M ONEpalluu: JACJICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW CTEIIEHW Ha MHOXKECTBE  KOMIUICKCHBIX  4YHcel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEIEN pEeaJIbHOIO MUPa, IIUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibpraTe 00ydaromumecs: OBJIaIeBaloT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHHUSA HIHMPOKO HCIOJB3YIOTCA HpU HUCCICAOBAHNU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, HPPAIHOHAJIBHBIX U TPUTOHOMCETPUUCCKHUX BBIpa)KeHPIﬁ, a TaKXKe BBIan(eHHﬁ,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
o0y4aromuxcsi, JOPMHUPYIOTCS HABBIKK JIEAYKTUBHBIX PACCYXICHHU, paOOThl ¢ CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]a4, HATJISIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUUYCCKUX (DYHKIUH, MX CBOMCTB M TpadMKOB, UCIIOIb30BaHUE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM AaHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
3TOM OoJblIOE BHUMaHuE yaensercs (QOPMUPOBAHHIO YMEHHUS BbIpaxaTb (QopMylaMu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYMHAMH, UCCIICOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ'IPI‘-IHOﬁ (1)0pMe:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHus «Havana mMareMaTnyeckoro aHajian3a» IMO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYIHBIX O0ydJaromumcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs TmporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHYECKOrO aHajiu3a CIOCOOCTBYET pPAa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B X0JI€ pa3BUTHUS MAaTEMAaTUKH Kak HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTUKU W TMpejaraloT Hauboliee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICIeH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTEMAaTHYCCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUSA, KOTOpPHIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHus BIUIETEHbl B KaXIbId W3 Pa3[eiOB IPOTrpamMMBbl,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yudenue yuebHOrO Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO aHaInu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYHCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE M JE€CATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUHN U PEATbHON KU3HHU.

JleiicTBuTenbHBIC YKca. PalmoHaNbHBICE M WpPpallMOHAIBHBIC YHcia. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAyb AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpubnnxEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Heiotona. Mcnonbs3oBanue moaxoasimein popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOICTBa, CTENEHb C JAECUCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAHI€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JlelleHne MHOTOWIEHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensivMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEICHU U KOPHH.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHMN.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMM. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HA4YEHMS, IPUMEHEHNE OINPEIEINUTENS I PEIICHHs] CUCTEMBI IMHEHHBIX ypaBHEHUM. Pemienne
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue MocTpOeHHOU
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHWH W HEpPAaBEHCTB K PEIICHUI0 MAaT€MAaTHYECKMX 3aJad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHknuu. Kommosuius
¢byukuuii. ['padux pynkuun. DnemeHTapHble peodpa3oBanus rpadukoB yHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE I0CIIE0BATEIbHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHEMHBIN M SAKCHOHEHUHAIbHBIM pocT. Yucino e. @Dopmyna CIHOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBajoOB MJsl pelIeHUs
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[Tpou3BosHbIEe 3NeMEeHTapHbIX GyHKUIUH. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Hatypanbuble u 1nenble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HaubOonbmui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peieHus 3a1a4 B LEIbIX YUCIIaX.

KommiekcHple uymcna. AnreOpawdeckas W TpPUTOHOMETpuUueckas (OpMbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUYecKre ONepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTH. Popmysia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpapuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne wWHTErpana Uil HAXOXAEHUS IUIOWAAed IMIocKkuXx ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMAaTHMUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON WICHTUYHOCTH, YBaXXEHUS K MPOILIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJaJa B TMOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#d, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 37I0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pU3HUecKas aKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpOoECCUOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BbIOOp Oynymiell mnpodeccun U pearnu30BBIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHOM M COIUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3ajad B 00JacTH OKPY’KAIOLIEH Cpe/bl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHSI HayKH U OOILIECTBEHHOW MPAKTHUKH, NOHUMaHME MaTEMaTHYeCKON HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATh POCKTHYIO M UCCIIEN0BATENBCKYIO AE€ATEIbHOCTD MHANBHYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OILIeHUs u
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITHUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTDH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIINOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M TSI
pELIeHUs 3aa4H;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHJIOB U (hopm
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOlIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1auu, BBICKA3bIBATh WICH, HAIEJICHHbIE HAa MOMCK pEIICHUs, COMOCTaBJISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpAaTh (QopMaT BBICTYINICHHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JCHCTBUN
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yJabTaToB, BIAJAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUecKoH 3a1aun;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCTOJIh30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYaTbHOU pabOTHI IpU
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaromuics TMONYYUT CIEAYIOIIHE MPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Yucia 1 BbIYMCJICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas MEepUOJUecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U IMPOLIEHTHI Ul PELICHUs MPUKIIAAHBIX 3aJjad U3 pa3IMYHbIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN AJIS PEIIEeHUs MPAKTHYECKUX 3ahad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: JorapudM 4Mciaa, JECATUYHbIE M HaTypalbHbIe
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpUpPOBaTh  IMOHATHSMHU:  TOXJIECTBO, YpaBHEHUE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA,

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALUOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHSTUSIMM: MHOTOYJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO ONepupoBaTh MOHSTHUAMU: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpulia,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM TIOKa3aTeNleM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHATh
HEo0XoauMbIe (POPMYITBI JUIsl pEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPAaBHEHUH;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUAMHU: (YHKIHSA, CIOCOOBI 3aJaHUs (YHKINH, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEpUOIUYECKUE
(GyHKLUH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl M MUHUMYMBbI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHAas (YHKIHS C HATYPaIbHBIM W IIEIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpHs N-0¥ CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MI0Ka3aTeNIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHMI;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPHUTOHOMETPHUYECKAs OKPY)KHOCTb, OMpEACTICHHE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QYyHKIMHA A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHH JUTS PELICHUS PEATbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
M0CJIEeI0BATEIbHOCTEN, MOHOTOHHbIE U OIpaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMAaTHYECKOTO aHaIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMNEpHpOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO U KOMIIO3UIIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCTIOJTF30BaTh TE€OMETPUICCKHIA U (PU3NICSCKUN CMBICIT TIPOU3BOTHOMN JIJISl pEIICHHS 3a,1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMK HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsl MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTJCIBHBIM TeMaM paboyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTypaJIbHbIX U LENBIX YHUCEN, UCIOIb30BaTh NIpU3HAKU AenumocTy nenbix uncesn, HOJ[ n HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh anroput™ EBkinnna;

cBOOOJIHO OIEPUPOBATh MOHATHEM OCTaTKa 10 MOJIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUpOBaTh  MOHATUSAMM:  HUppaLMOHAJIbHbIE,  IIOKa3aTeJbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HE00X0auMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHATIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHbIX M JOrapuMHUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

NPUMEHSTh TpapUuecKre METOAbI ISl PEIIEHUS] YPaBHEHUI U HEPABEHCTB, a TAKXKE 3a7a4
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJayd, HCCIENOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM amrapaTa aareOpbl, THTEpIPETUPOBATh MTOJIyUEHHBIN pe3ynbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: I'PpaUKU TPUTOHOMETPUUECKUX (DYHKIIHA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAaUMEeHbIlee 3HaUeHUs (PYHKIIMHM HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: NIEPBOOOPA3HAsI, ONIPEIEIEHHBI HHTETPAI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIUPOBAHUM Ha MPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosuuyecTBO 4acoB DJ1eKTPOHHbBIE
Ne HanMeHoBaHue pa3jaesioB U TeM (uudposbie)
Kontpoabnbie | IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejIbHbIE
padoTsI padoThI
pecypchbl
IToBTOpEHME HEKOTOPHLIX BOIIPOCOB Kypca .
1 p P p P 5 0 0 resh.edu.ru uchi.ru
anredpsI 9 Kitacca
MHO0kecTBO JEUCTBUTENILHBIX YHCEN.
Mmuorouiennl. PanimoHalbLHBIE YpaBHEHUS U ]
2 H N yp 4 0 0 resh.edu.ru uchi.ru
HepaBeHcTBa. CHCTEMBI THHEHHBIX
ypaBHEHUI
Oyuknun u rpaduku. CteneHHas GyHKIUSI C .
3 YHEH pad ymxn 16 1 0 resh.edu.ru uchi.ru
LIEIBIM ITOKa3aTelIeEM
Apudmernuecknii KOpeHb N-0if CTEIIEHH. .
4 pug p 9 1 0 resh.edu.ru uchi.ru
UppanmonanbHple ypaBHEHHS
TTokazarensHas ¢yakmus. [lokasarensHble .
5 by 13 1 0 resh.edu.ru uchi.ru
ypaBHEHUS
Jlorapudmuueckas GyHKIHS. .
6 pud ymxn 22 1 0 resh.edu.ru uchi.ru
Jlorapudmudeckre ypaBHEHHS
TpuroHoMeTpruyecKre BEIpAKEHUSI U .
7 p p P 35 2 0 resh.edu.ru uchi.ru
ypaBHEHUS
ITociienoBaTEeNBHOCTH U TIPOTPECCHU 7 0 0 resh.edu.ru uchi.ru
9 Henpepsisabie pynkunu. [IpousBognas 17 0 0 resh.edu.ru uchi.ru
TToBTOpenue, 00001IEHNE, CHCTEMATHU3ALIHS .
10 ? H . 8 1 0 resh.edu.ru uchi.ru
3HAHWHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 7 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jeioB U TeM (uudposBbie)
Kontpoabnbie | IlpakTudeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
HccnenoBanue pyHKIUH C MOMOIIBIO .
1 A . Py - 17 1 0 resh.edu.ru uchi.ru
MIPOU3BOIHOMN
2 [TepBooOpa3sHast ¥ HHTETpaIl 17 1 0 resh.edu.ru uchi.ru
I'paduku TpUroHOMeTpUUYECKUX (PYHKITUM. .
3 pacpuicit Tp P Py 14 1 0 resh.edu.ru uchi.ru
TpuroHoMeTpUUECKHUE HEPABEHCTBA
Hppa HOHAJIbHBIC, ITIOKA3aTCIIbHBIC .
4 ppatt 24 1 0 resh.edu.ru uchi.ru
norapuMUIecKrie HEPaBEHCTBA
KomruiekcHsie uncna 10 resh.edu.ru uchi.ru
HarypasnbHble ¥ 1eJIbIe YHcIia 10 resh.edu.ru uchi.ru
CucTeMBbl panMOHAIEHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX 12 1 0 resh.edu.ru uchi.ru
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1 0 resh.edu.ru uchi.ru
IToBTOpenue, 0000IIEHNE, CUCTEMATH3AIINS .
9 P B H 16 1 0 resh.edu.ru uchi.ru
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuuyecTBO 4acoB DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue
n/n Bcero H3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoThI
pecypchl
1 [MoBTopenue. KBanpaTHble ypaBHEHHUS 1 0 resh.edu.ru uchi.ru
IToBTOpeHnue. Penienue xBaapaTHLIX .
2 p N AP 1 0 resh.edu.ru uchi.ru
ypaBHEHUI
3 IToBTOpeHue. MeTo1 HHTEPBAJIOB 1 0 resh.edu.ru uchi.ru
IToBTOpeHME. YpaBHEHMS, COACPKAIIIIC .
4 P P Aep 1 0 resh.edu.ru uchi.ru
HEU3BECTHYIO MOJT 3HAKOM MOIYJIS
TToBTOpeHMe. YpaBHEHUS, CoaepKaIie .
5 p p AP 1 0 resh.edu.ru uchi.ru
HEU3BECTHYIO O] 3HAKOM MOIYJIS
6 Lenble 1 panroHabHBIC YHACIA 1 0 resh.edu.ru uchi.ru
7 JleiicTBUTENBHBIE YHCIIA 1 0 resh.edu.ru uchi.ru
Beckoneuno yObIBaromast reoMeTpudecKas .
8 M p 1 0 resh.edu.ru uchi.ru
MIPOTPECCHSI
Beckoneuno yoOnIBaromas reoMeTpuaecKas .
9 Y P 1 0 resh.edu.ru uchi.ru
Mporpeccust
ApudmeTnueckuii KOpeHb HATYPAILHOU .
10 pud p P 1 0 resh.edu.ru uchi.ru
CTCIIEHHN
ApudmeTnueckuii KOpeHb HATYPAILHOU .
11 pud p P 1 0 resh.edu.ru uchi.ru
CTEINEHN
ApudmeTnueckuii KopeHb HaTypaAIILHOM .
12 pud p P 1 0 resh.edu.ru uchi.ru

CTCIICHU




13

14

15

CreneHs ¢ PpalOHAJILHBIM ITOKA3aTCJIEM
CTeneHs ¢ panrOHaJIbHBIM ITOKA3aTCIIEM

CTeneHs ¢ panrOHaJIbHBIM ITOKA3aTCIIEM

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

16

CreneHs ¢ PpalMOHAJILHBIM ITOKA3aTCJIEM

resh.edu.ru uchi.ru

17

O06o06marommii ypok mo TeMe "KopeHb
HaTypajbHOU crenenu. CTeneHs ¢
panvoHaJIbHBIM U )IGfICTBI/ITCJII)HI)IM
nokaszareseMm"

resh.edu.ru uchi.ru

18

19

20

KontponbHas pabota Ne 1 "JlelicTBUTENbHBIC

gucna"

CrenenHas QyHKINSA,e€ CBONCTBA U Tpadrk

CrenenHas QyHKIMA,ee CBOWCTBA U Tpaduk

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

21

B3anmHo oOpaTHbIe (yHKIMU

resh.edu.ru uchi.ru

22

PaBHOCHIIBHBIE ypaBHEHUS

resh.edu.ru uchi.ru

23

24

25

PaBHOCHIBHBIC HEPABCHCTBA
PaBHoCuIBEHBIC YpaBHCHUA U HCPABCHCTBA

UppaunonanbHble ypaBHEHUS

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

26

27

28

MeTo1pl penIeH!s] HPPALNOHATIBHBIX
ypaBHEHUI

UppaunonanbHble ypaBHEHUS

UppaumonanbHble ypaBHEHUS

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru




29

30

HppanmonanbHble HEPaBEHCTBA

MeToIpI peneHus] HPPANNOHATBEHBIX
HEPaBEHCTB

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

31

32

33

34

35

HppanmonansHbeie HEpaBEHCTBA
HppannoHanbHble HEpaBEeHCTBA

O6o6matonuit ypok "CremnenHast GpyHKIus"

KonTponbaas padora Ne 2 "CreneHHas

dbyHKIMA"

Iloka3aTenbHas QyHKIMS, €€ CBONCTBA U
&

rpadux

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

36

37

38

[Noka3aTenbHas GyHKIMS, €€ CBONCTRA H
rpaduk

TlokazarenbHbIC YpaBHCHUA

Tloka3arenbHbIC YpaBHCHUA

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

39

Iloka3aTenbpHbBIE HEPABCHCTBA

resh.edu.ru uchi.ru

40

41

Iloka3aTenbpHbBIE HEPABCHCTBA

CucreMbl TOKa3aTENbHBIX YPABHEHUN U
HEPaBEHCTB

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

42

43

MeTon noJCTaHOBKY NP PEIIEHUH CUCTEM
MOKa3aTeNbHbIX YpaBHEHUM

MeTto1 3aMEHBI IEPEMEHHBIX NTPH PEIIEHUU
CHCTEM I10KA3aTEJIbHbIX YPaBHEHUMN

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

44

Metoa yMHOXEHMSI IPU PELLIEHUN CUCTEM
MOKa3aTeJIbHBIX YpaBHEHUH

resh.edu.ru uchi.ru




45

Cucrembl TOKa3aTeNbHBIX YPABHCHUN U
HEPaBEHCTB

resh.edu.ru uchi.ru

46

47

O06o0maronmii ypok mo teme
«[TokazaTenpHas QyHKIHD)

Kontponbnas padora Ne 3 «IlokazarenpHas
hyHKIUS

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

48

49

50

51

Jlorapudmsr
Jlorapudmet
CsoiicTBa morapudmon

CsoiicTBa morapudmon

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

52

53

54

Pemenne 3aga4 nmo teme "CBoWCTBa
norapuMoB"

Hecaruunbie 1 HAaTypalbHbIE JIOTapU(pMbI

Hecaruunbie 1 HaTypaibHbIE JIOTapu(pMbI

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

55

56

Jlorapudmudeckas QyHKIHS, €€ CBOWCTBA U
rpaduk
Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U
rpadux

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

57

Jlorapudmudeckas QyHKIHS, ee CBOWCTBA U
rpaduk

resh.edu.ru uchi.ru

58

Jlorapudmudeckre ypaBHEHHS

resh.edu.ru uchi.ru

59

PaBHOCHIIBHBIE JTOTapU(PMUIECKHE YPaBHEHUS

resh.edu.ru uchi.ru

60

MeToab! peneHni TorapuPpMUIECKUX
ypaBHEHUI

resh.edu.ru uchi.ru




61

62

63

Jlorapudmudeckre ypaBHEHHS
Jlorapudmudeckre ypaBHEHUS

JlorapudpmMudeckne HepaBEHCTBA

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

64

65

66

Mertomp! peleHuH JorapuPMUICCKIX
HEPaBEHCTB

Jlorapumudeckue HepaBeHCTBA

Jlorapumudeckue HepaBeHCTBA

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

67

68

Pemenue norapupMuvecknx ypaBHEHAN 1
HEPaBEHCTB

O06o0maronmii ypok mo teme
«Jlorapudmuyeckas QyHKIUSI

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

69

70

KontponbHas pabora No 4
«Jlorapudmmueckas GpyHKIHDY

Panguannas mepa yria

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

71

IToBOpOT BOKpPYT Havajga KOOpJAUHAT

resh.edu.ru uchi.ru

72

73

KoopanHatel TOUKH OKPYKHOCTH

Omnpenesenue cuHyca, KOCUHyca U TaHI'€HCa
yria

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

74

3HaKHM cHHYyCca, KOCHHYCa U TaHTeHca yriia

resh.edu.ru uchi.ru

75

76

3aBUCHMOCTD MEXAYy CHHYCOM, KOCUHYCOM U
TAHTCHCOM OJHOI'0 U TOT'O KC yrjia

TpI/IFOHOMCTpI/I‘lCCKI/IC TOXKICCTBA

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

77

Jloka3aTenbCTBO TPUTOHOMETPHUIECKIX
TOXAECTB. TPUrOHOMETPUUECKUE TOKICCTBA

resh.edu.ru uchi.ru




78

79

80

CuHyc, KOCUHYC ¥ TAaHT'€HC YIJIOB a U - O
DopMyIIbI CIOKEHUS

DopMyIIbI CIOKEHUS

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

81

CI/IHyC, KOCHUHYC U TAHTCHC I[BOI>JIHOFO yriia

resh.edu.ru uchi.ru

82

83

CuHyc, KOCUHYC Y TaHT€HC TIOJIOBUHHOTO
yria

DopMynbl TPUBEACHUS

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

84

85

86

[IpumeHenue Gpopmys npuBeIeCHUS IPU
peLIeHNN 33124

CyMMa U pa3HOCTb CHHYCOB

CyMMa 1 pa3HOCTh KOCHHYCOB

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

87

88

Pemrenue 3agau no teme
"Tpuronomerpuieckue HopMybr"

O06o0maronmii ypok 1o teme
"Tpuronomerpuyeckue Gopmyibr"

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

89

90

Kontponbshas pabora Ne 5
«Tpuronomerpudeckue HoOpMyJIb»

ypaBHCHI/IC COS X=a

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

91

YpaBHEHHUE COS X=a

resh.edu.ru uchi.ru

92

93

94

YpaBHeHwue sin x=a

YpaBHeH#He sin x=a

Pemenne ypaBHeHuid Buaa COS X=a u Sin X=a

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru




95

96

97

98

99

YpaBHeHue tg x=a

YpaBHeHue tg x=a

PeluieHne TpUroHOMETPUYECKUX YPABHEHUM,
CBOJISIIIINXCA K KBaIPAaTHBIM

Pemiennie TpUroHOMeTpUYECKHUX YpaBHEHUH,
CBOAAIIUXCA K KBaApaTHbBIM, 3aMC€HA
MEPEMEHHOU

OnHOpOAHBIE U JINHEWHBIE
TPUTOHOMETPUUECKHUE YPABHEHUSA

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

100

101

102

103

104

Pemenne TpUroHOMETpUYECKUX YPABHEHUI
TpHUroHOMETPHUUECKOE HEPABEHCTBO

Pemienne TPUTOHOMCTPUUICCKUX HEPABCHCTB

O06o0maronmii ypok 1o teme
"TpuronomeTpudeckue ypaBHeHHs"
KontponbHas pabora No 6
«TpUroHOMETpUYECKUE YPABHEHUS)

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

105

ITocmemoBaTEILHOCTH, CIIOCOORI 3a0aHuUs
nocienoBaTebHoCTEN. MeTot
MaTeMaTHIECKON MHIYKIIHH

resh.edu.ru uchi.ru

106

107

108

MOHOTOHHBIC nu OFpaHI/I‘IeHHLIe
nocyea0BaTebHOCTH. McTopust aHamn3a
OECKOHEUYHO MAJIBIX

Apudmerrueckast mporpeccus

T COMCTPUUCCKAA MMPOrpeCCusd

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

109

JIuHelHbIN U SKCTIOHEHIUATBHBIA POCT.
Uucno e. Dopmyna CIOXKHBIX POIICHTOB

resh.edu.ru uchi.ru




110

JIuHelHbIN U SKCTIOHEHIIUATBHBIA POCT.
Uucno e. Dopmyna CIOXKHBIX POIICHTOB

resh.edu.ru uchi.ru

111

112

113

114

Hcnonrs3oBanue mporpeccuu Jisi petieHus
pEaNbHBIX 33724 MPUKIIAJHOTO XapaKTepa

HempepsiBable QYHKINN U UX CBOHCTBA

Touka pa3pbiBa. ACHMITOTHI Tpad)KOB
hyHKIM

CaoiicTBa (QyHKIIUN HETIPEPHIBHBIX HA
OTpe3Ke

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

115

116

CBoiicTBa QyHKIMI HEPEPHIBHBIX HA
OTpE3Ke

MeTtoa uHTEpBAIOB AJIs pELLICHHUS HEPABEHCTB

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

117

MeTOIL HWHTCPBAJIOB [JIA PCIICHNA HCPABCHCTB

resh.edu.ru uchi.ru

118

119

IIpumMeHeHune CBOMCTB HENPEPBIBHBIX
(GhyHKUMH U1 peneHus 3a1a4

MCTOI( HUHTCPBAJIOB UIA PCIICHHA HCPABCHCTB

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

120

121

122

123

[IpumeHeHne cBOMCTB HETIPEPHIBHBIX
(GhyHKUME U1 penIeHus 3a1a4

[lepBas 1 BTOpasi mpou3BOHBIE (PYHKIMN

Omnpenenenne, reOMETPUYECKUI CMBICTT
IIPOU3BOIHOM

Omnpenenenne, GU3NICCKUN CMBICTT
IIPOU3BOIHOM

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

resh.edu.ru uchi.ru

124

YpaBHeHHe kacatenbHOU K Tpaduky QyHKIHN

resh.edu.ru uchi.ru

125

IIpon3BogHBIC DIIEMEHTAPHBIX (HYHKITHA

resh.edu.ru uchi.ru




HpOI/I3BOI[Ha$I CYMMbI, IPOU3BCACHU,

126 N 1 resh.edu.ru uchi.ru
YaCTHOTO M KOMIIO3UIIMU (DYHKITHIA
TIpousBoaHas CyMMEI, IPOU3BEICHMS, .
127 p A Y p A . 1 resh.edu.ru uchi.ru
YaCTHOTO ¥ KOMITO3UIINH (HyHKITHIHA
IIpousBoaHass CyMMBI, IPOU3BENECHHS, .
128 p A y p 4 N 1 resh.edu.ru uchi.ru
YaCTHOTO M KOMIO3UIIMU (DyHKITHIHA
129 [ToBTopenue. [leiicTBUTENBHBIC YHCITA 1 resh.edu.ru uchi.ru
TToBrOpenue. ApudMeTHUECKUH KOPEHD .
130 p . pud P 1 resh.edu.ru uchi.ru
HaTypaHBHOI/I CTCIICHU
ITosTOpenne. CteneHs ¢ paroOHaIbHBIM )
131 p pall 1 resh.edu.ru uchi.ru
MOKa3aTejIeM
132 IToBropenwue. [TokazatenbHbIC YpaBHEHHSL. 1 resh.edu.ru uchi.ru
IToBTOpenwue. Jlorapudmuueckne ypaBHeHHS, .
133 1 resh.edu.ru uchi.ru
HEPaBEHCTBA
TToBTOpenue. TpuronomeTpuaecKkne .
134 p p P 1 resh.edu.ru uchi.ru
YpaBHEHUSA
135 IMoaroroBka K KOHTPOJILHOU paboTe 1 resh.edu.ru uchi.ru
KontponbHas pabora Ne 7 «MTorosas
136 KOHTpOJIbHas paboranlloBTopenue, 1 resh.edu.ru uchi.ru
0000111eHHEe, CUCTEMATH3aIUA 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 136




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

10 xnace

II.A. AnumoB. Anrebpa u Hadana mareMatiuueckoro anaimsa 10 - 11. / Anumos 1.0,
Komsirun FO.M., Cunopos 10.B. u ap- M.: [Ipocsemenne, 2013 r.

11 xnacc

II.A. AnumoB. Anrebpa u Hadana mareMaTiueckoro ananmsa 10 - 11. / Anumos 1.0,

Komsirun FO.M., Cunopos 10.B. u ap- M.: IIpocsemenne, 2013 r.

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

10 xnacc

1. Iloypounsie miansl o yueOHuky L. A. Anumona, FO.M. Konsruna, F0.B. Cunoposa
«Anrebpa 1 Hauana aHanu3a» aBTop-cocraButelns I'. Y. I'puropresa (10 kiacc) /
Bounrorpan: Yuurtens, 2008

2. AnreOpa 1 Hadyajla MaTeMaTH4YecKoro aHanusa. Junaktuueckue Marepuansl. 10 kiacc:
6a30BbIii ypoBens/ M.1. I1laOynun, M.B. TkaueBa, H.E. ®enoposa, P.I". ['azapsn. — 4-e
u3., nepepad. — M.:IIpocsemenue, 2010

11 xmacc

1. AnreGpa 1 Hayana MaTeMaTUYecKoro aHainusa. Jluaakruueckue marepuanisl. 11 kiace:
6a30BbIii 1 yrioyonenHsiit ypoBuu/ ML.U. 1lla6ynun, M.B. TkaueBa, H.E. denoposa — 9-e

u3a., — M.:Ilpocsemenue, 2018

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



https://ege.sdamgia.ru/ - O6pa3oBatesbHbII MOPTA AJIs OATOTOBKU K IK3aMCHaM
https://math100.ru/ - [Toaroroska k EI'D u OI'D no maremaruke
http://window.edu.ru/ - Eaunoe okHO gocTyma Kk 00pa3oBaTeIbHBIM pecypcam
http://school-collection.edu.ru/catalog/ - Eaunas xomnekuus nudpoBeix 00pa3oBaTelIbHBIX
pecypcoB
https://fipi.ru/ - ®I'BHY «®enepanbHblii UHCTUTYT NEIArOrHUECKUX U3MEPEHHI»
https://uchi.ru/ - Yuu.py — uHTEpaKkTHBHAs 00pa3oBaTebHas OHJIAWH-TUIaThopMa
https://interneturok.ru/ - bubmmoTeka BUACOYPOKOB 110 IIKOJIBHOM MporpaMmme
http://www.edu.ru - ®eaepanbhblii mopran «Poccuiickoe 0OpasoBaHue»
https://mccme.ru/ - MockOBCKH HIEHTP HEMPEPHIBHOIO MATEMATHYECKOTO 00pa30BaHUs
http://www.geometry.ru/ - ['eomeTpruecKuii moprai

https://resh.edu.ru — Poccuiickast aieKTpoHHAs IIKOJIa
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