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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4ynBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MHCIOIB30BATh WX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMAMM airedpbl 1 MaTeMaTHUYeCKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKAa3bIBaTb
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yueHuss ydeOHOro kypca «Anrebpa M Hayala MaTeMaTHYeCKOro aHaIu3a»
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluU IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IpUMepaMy MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HayKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM TOTEHIIMAIOM, KOTOPBIA
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, Tak M 4epe3 crneunpuky y4deOHOW  JesATeNnbHOCTH, Tpedyromen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueOHOro Kypca «Anredpa n Hadyana MaTeMaTUYECKOro aHallM3a» BbIAETICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ IOCTENEHHO HAaCBIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHbBIA ydeOHBIH Kypc
ABIIIETCS WHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B ce0e colep)KaHhe HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIel0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YE€HHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBaHUIO HABBIKOB PAIlMOHAIBLHBIX BBIYUCICHHH, BKIIOUYAIOIIAX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTud4CCKNMHu
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATypaJbHBIX, LECJbIX, PalUOHAIIBHBIX H
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX 4YHCEN, O0COObIe CBOWMCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I'-IeCKI/Ie Oorcpanru, a TAKKC H3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX TIPUMEHEHUS JJIS1 PELICHUS PA3IMYHbIX 3a7a4 (POPMHUPYETCS PEACTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPaBEHCTBA» pealIM3yeTcs Ha MPOTSHKCHUU BCEro oOydeHUs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKHX YpPaBHCHUH, HEPABCHCTB U CHCTEM, a TaKXe 3aj1ad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIIINX U HAUMCHBIINX 3HaUCHW (yHKIMU. [laHHAs cojepkaTeNbHas JIMHUS BKIFOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TakKxXe BBIpa)KeHHﬁ,
COZIepKAIUX CTerneHrn u Jorapudmel. braromaps u3ydeHHIO alreOpanyeckoro marepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUsS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAMYecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, MX CBOWCTB M TPAPHUKOB, HCIIOJIH30BAHHE
GyHKIMA U1 pelieHus 3aaad M3 JAPYruX YYeOHBIX TMPEIMETOB M PEATbHOW JKU3HU TECHO
CBS3aHO KaK C MaTEMaTUYECKUM aHAIM30M, TaK M C PEHICHUEM ypaBHEHUHN W HepaBeHCTB. [Ipn
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
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’IH‘—IHOfI (1)opMe:
aQHAJTMTUYECKOM, Trpaduyeckoii W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS,  CIIOCOOHOCTM K  OOOOIIEHWI0 W  KOHKPETHU3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYIHBIX O0ydJaromumcs,
TaK KakK y HHUX IOSBISIETCS BO3MOXXHOCTh CTPOUTH TPA(PHUKU CIOKHBIX (DYHKIUH, OMPEACTIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHUSI MATEMaTHYECKUX MOJIEICH pealbHbIX CUTyallud, [03BOJISET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAUYECKass JMHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE TUCIUIUIMHBI U UX MPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMU MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS OOYYaIOIINXCS, TO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTUUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUSA,  KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIEJECH pEaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuaj yueOHOTO Kypca IMIUPOKO MCIOIB3YETCs IS PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHHS MPUKIIAIHBIX 33/1a4 OPTaHU3YETCs B MPOIIECCE M3YUEHHUs BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa u Hauana MaTeMaTHYECKOTO aHAIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenne apoOeil 1 MPOLEHTOB IS pEIIeHUs IPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMUu. MOIyib NEHCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCICHUSA, IpaBWJIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3ynbTara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anMcy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN M HEPAaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHWS  HMPPALHOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue @opmynsl. [IpeoOpa3oBaHMe TPUTOHOMETPUUECKHUX
BBIPAKECHU. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens Matpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3Hau€HUsl, IPUMEHEHHE OIPENEIUTENs IS PEeIlIeHUs] CUCTEMbI JIMHEWHBIX yYpaBHeHUH. Pemienne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

ITocTpoeHne MaTeMaTHUECKUX MOJEJIEN PEaJbHOW CUTYyallud C IOMOILBIO YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHxiuu. Kommosuius
byukuuil. ['padux pynkuun. DnemeHTapHble mpeodpa3oBanus rpadgukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMu. HanGonbiee 1 HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

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 KJIIACC

Yucsa v BbIYUCICHUSA

Harypanbasle u nensle uucna. [IpumeHeHue NpU3HAKOB JEIMMOCTH UEJIBIX YHCEN,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHYEeCKHe ONepaly ¢ KOMIUIEKCHBIMU 4nciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX 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. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEIICHHUS TOKA3aTENbHbBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

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

DOyHKIUH U rpauKu

I'paduk kommosuuu QyHkuuid. ['eomerpudeckue oOpas3bl ypaBHEHUII U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

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

Hcnonb3zoBanue rpadukoB (QyHKIUN [ HMCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHUIH HEMTPEPhIBHOW (DYHKIIMU HA OTPE3Ke.

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

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yuxkuil. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

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

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnanbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOJAEIHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKON TPAKIAHCKON WACHTUYHOCTH, YBOKEHUS K MPOLLIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMAaTHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
¢bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynaymiel mnpodeccu W peanu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAITPaBICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOW MPAaKTUKH, MOHMMaHHE MaTeMaTUYeCKOW HayKH Kak cQepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATDH MPOCKTHYIO M UCCIIEN0BATENBCKYIO AE€ATEIbHOCTD MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHI, OTHOWIEHUH MEXAY MOHATUAMHU, (OPMYIUpOBaTH ONPEAETICHUS  MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ICIAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMS, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  OKCIIEPUMEHT, MCCIEAOBAaHUE IIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMsI, OLIEHUBATh JIOCTOBEPHOCTD MOIYUYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIAITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX I OTBETAa Ha BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



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

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA TOMCK PELICHHUS, CONOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YIbTAaThl PEHICHUs 3a/1a4d, DKCIIEPUMEHTA, HCCIEIOBAaHMSA, MPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIMNXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, HX pe3yJIbTaTOB, BJAJIETh CHOCO0AMU CaMOIMPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCMOJh30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYATbHONW pabOTHI TpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpeAcisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEPHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aHMOICHCTBHSI.

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 BbIYUCICHUSA:

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

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs MPUKIIAAHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U peaJbHOU KU3HU;

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

CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YHCEN JAJS pEIleHHs] MPAKTHUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

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

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: JorapudM uvMciaa, OECATUYHbIE M HaTypajbHbIE
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  ONEpUpPOBaTh  IMOHATHSMHU:  TOXKJIECTBO, 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 ONEPUPOBATh MOHSTUSIMH: MHOTOUJIEH OT OJHOW MEepEeMEHHOW, 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 YpaBHEHMH, MaTpuiia,
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 YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPAKEHHMH, COJEpXKAIlMX CTENeHH C
palMOHATILHBIM MTOKA3aTeNEM;

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
HE00X0uMbIe (POPMYITBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUH;

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, CHOCOOBI 3alaHusl (YHKIWHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

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

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: CTENEHHAs (YHKIHS C HATypAIbHBIM U IEJIBIM
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 UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

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 PEIICHUS PEATBbHBIX 33/1a4 MPUKIATHOTO 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 JJIsl 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€OMETPUICCKHUIA U (PU3NIESCKUN 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 SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHbIX IPEIMETOB;

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

K xonmy oOyuenuss Bll kJacce OOydYaroUIMiics TONYYUT CIEAYIOUIHE MPEAMETHBIC
pe3yJbTaThl IO OTJCIBHBIM TeMaM pabdoyeil mporpaMMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTYypaJIbHBIX U LENbIX YHUCEN, UCIOIb30BaTh MpU3HAKU AeaumocTy nenbix unces, 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 YHMCIIO 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 TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTH PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHAJIbHBIX, 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] YPaBHEHUN 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 MTOJIyUE€HHBIN pe3ynbTar.

DyHKIUHA U TPaPUKH:

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

CTPOUTh TIeOMETpHUYecKHe oOpa3bl ypaBHEHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIUA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIIee U HAaUMEeHbIlee 3HaUeHHsI (PYHKIIMH 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 MOHITHAMU: TIEPBOOOPA3Hasi, ONPEIEIIEHHBIA UHTETPAJI, HAXOJAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbunma;

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

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIUPOBAHHHM HAa TMPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKeCTBO JIeHCTBUTEIIBHBIX
ypcesl. MHOrO4JIeHH!.
PanuonanbHble ypaBHEHUS U
HEpPABEHCTBA.
CucTeMbUTHHEHHBIX ypPaBHEHUM
Oyukuuu u rpaduku. CreneHHas
GYHKIMS C LIeIbIM ITOKa3aTeneM
Apudmernueckuilt KOpeHb N-oi
CTEIICHU.
HppauronanbHbleypaBHEHUS

KoanuecTrBouacoB

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JIeKTPOHHBbIE

(undposbie)
o0pa3oBaTe/ibHblepecypChl

[TokazarenpHaspyHKIIHS.
[Toka3arenbHbIEypaBHEHHUS
JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPHUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocaenoBaTenbHOCTH U
MIPOTPECCUH

HenpepoiBHbIe yHKIIMH.
IIpousBoHas

10

20

[ToBTOpenue, 06001ICHNE,
CUCTEMAaTHU3alUsI3HaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

N HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHbIE
n/m | TeMNpOrpamMmbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (undpossie)
o0pa3oBaTeJbHbIEPECYPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
TIOMOIIIBIO TIPOU3BOTHON
2 [TepBoOOpa3Hast U HHTETpAI 12 1
['paduiky TPUTOHOMETPHYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeJIbHBIC U 24 2
JorapupMHUUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuuncia 10
6 HatypanbHble u 1ienbieuncia 10
CucreMsbl palluOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1
NOKa3aTeIbHBIX U
JOTapU(PpMHUECKUX YPaBHEHUMN
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 1
CUCTeMaTH3aII3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

v' Maremaruka: ajre0Opa U Hauajga MaTeMaTHYECKOro aHanu3a, reomerpus, 10-11 kiace
6a30BbIi U yriryoneHHbiid ypoBar / AnumoB 1L A., Komsrun FO.M., «M3gaTenbcTBO
«IIpocsemienney, 2022

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
v «AureOpa u Havana ananu3sa. 10 kiaacc: [Toypounsle miansl o yueGuuky L. A.
AmumoBa u ap. | momyroaue» nox penakmueit I'.U. I'puropesesa , 2023.
V' «Anrebpa u Hayana ananusa. 10 kinacc: IToypounsie miansl o yueouuky 1. A.
Amumosa u ap. |l monyroaue», mox pegakuueii I'.1. I'puropsesa, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

v' https://resh.edu.ru
v «Yun.py».
v’ https://www.yaklass.ru



