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HOACHUTEJIBHASA 3AIIMCKA

Y4eOHblii Kypc «Anredpa M Hayalla MaTEMaTHYECKOTO aHan3ay» SBISICTCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTPaAMME CpPEIHEro oO0Iiero oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH OOECIeYMBACT WHCTPYMCHTAJIbHYIO 0a3y /I HW3YYCHHS BCEX ECTECTBCHHO-
HAay4YHBIX KYpPCOB, a C JPYrodl CTOpPOHBI, (DOPMHPYET JOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaronuxcss Ha YypOBHE, HEOOXOJWMOM I OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYIHMX JWCHHMIUIMH. B pamMkax JaHHOTO y4eOHOro Kypca
oOydaroniyuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOW HayKW, KOTOpas
(hopMyIHpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIii Kypc anreOphl W HAa4all MAaTEMAaTHYECKOTO aHAJIM3a 3aKJIaJ(bIBACT OCHOBY IS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMH (U3WKH, XHMHH, OWOJIOTHH, IIOHUMAaHHS OCHOBHBIX
TEHJCHIIMA Pa3BUTHUS SKOHOMHKH W OOIIESCTBEHHOW >KHU3HH, TO3BOJISET OPUECHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT M B TIOBCEIHEBHOM KM3HM. B TO ke Bpems oOBIiajeHue
a0CTPaKTHBIMH M JIOTHYECKH CTPOTUMHU KOHCTPYKIIUSAMHU adreOpbl ¥ MaTeMaTHISCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTB, JOKa3bIBATh
YTBEPKICHHS C MIOMOIIBIO HHIYKIIMH M PACCyXAaTh JEAYKTUBHO, UCIOJIH30BaTh 0000IICHHE H
KOHKpETHU3aIlnio, a0CTparupoBaHWE W aHAIOTHIO, (DOPMHPYET KPEaTHBHOEC W KPHTHYCCKOE
MBIIIICHUE.

B xoxe wm3ydeHms y4eOHOTO Kypca «AusreOpa W Havaja MaTeMaTHYECKOTO aHAJIA3a»
oOyyaroniyecsi MOJIy4alOT HOBBIM OMNBIT pelIeHUs MNPUKIAJHBIX 3a/la4, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MAaTEMaTHYEeCKHMX MOJENel pealdbHbIX CUTYallMid, MHTEpIpeTaly MOIyYEeHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepHasl, CIOCOOCTBYIOIIMK (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUSA, TaKk W uepe3 crneuuuky ydeOHOM  JeATENbHOCTH, TpeOyromei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAHUS, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ynbTar.

B ocHoBe meroauku oOydeHusl aiaredpe M HadajgaM MaTeMaTHYeCKOro aHallu3a JICKHUT
JeSITeNIbHOCTHBIN MPUHIUI O0yUeHHUS.

B ctpykType yuebHoro kypca «Anrebpa U Hadajla MATEeMaTHYECKOTO aHAJIN3a» BbIICICHBI
CIIEYIOIINE COJIepKaTeNIbHO-METOuYecKre TUHUM: «Yucna u BblYHcIeHUs», «DOyHKUIMH U
rpadukmn», «YpaBHEHUS U HepaBeHCTBay», «Havana maremMatndyeckoro aHanusa», «MHOXeCTBa U
JoruKa». Bce OCHOBHBIE COJEpKATENbHO-METOJUUECKUE JTUHUU H3Y4aloTCs Ha MPOTSHKEHUU
IBYX JIeT oOy4eHHUs Ha YpOBHE CpeqHero o0Iiero oOpa3oBaHMs, €CTECTBEHHO AOMONHSS APYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMU TeMaMu M pazjenamu. JlaHHBIA ydeOHBIH Kypc
SBJISETCS WHTETPATUBHBIM, IIOCKOJIbKY OOBeAMHSIET B cebe coAepkaHHe HECKOJIbKUX
MaTeMaTHYeCKUX AMCUUILUINH, TaKMX Kak anredpa, TPUTOHOMETPHUS, MaTeMAaTHUECKUN aHAIU3,
TeOpHsi MHOKECTB, MaTeMmaThueckas Jjoruka u apyrue. Ilo mepe Toro kak oOywaroniuecs
OBJIaJieBalOT BCE Oojee MIMPOKUM MaTeMaTHYeCKUM ammapaToM, Y HUX TOCIeA0BaTeIbHO
(dbopMUpyeTCS U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJENb pealbHOU
CUTYaIlul, MPUMEHSTh 3HAHUS, MOJTYYCHHBIE TPU W3yUYEHUU Yy4eOHOTO Kypca, A PEIIeHHs
CaMOCTOSITENIbHO Cc(hOpPMYIMPOBAaHHONW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEepIpPEeTUPOBATH
CBOM OTBET.



COI[Cp)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Ywucia u BBIYUCIICHUA» 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HUCIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYAaTO Ha
ypOBHE OCHOBHOTO 00ImIero oopazoBanus. Ha ypoBHe cpeanero oOiiero oOpasoBaHus ocoboe
BHUMAHHC YOCIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHPIP'I, BKIIFOYUAKOIIINX B
Ce6ﬂ HCII0JIb30BAHUEC PaA3JIMYHBIX (1)OpM 3alMCu 4rciia, YMCHUC ACJIAaTb NPUKHUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCIICHUS, OLICHUBATH YHCJIOBBIC BBIPAXKCHUS, pa6OTaTI> C MaTeMaTU4YCCKNUMHU
KOHCTAaHTaMH. 3HAKOMBIE 06y‘IaIOIIII/IMC$I MHOXCCTBA HATYPAJIbHBIX, LECJbIX, palHOHAIBHBIX H
HeﬁCTBHTCHBHBIX HYUCCJI AOIMOJHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXXI0M H3 I3TUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBCHHBIC €My CTICIIM(PHUSCKUE 3a/1a9l U ONIEPalliU: JICIICHUC
HaleJio, OIEePUPOBAHUE OCTaTKaMHW HAa MHOXKECTBE IIEJIBIX YHUCEN, OCOOBIe CBOWCTBA
pallMOHAJIBHBIX W WPpPalHOHAJIBHBIX YHCECII, apI/I(bMCTI/ILICCKI/Ie omncpanrm, a TaKKC HU3BJICUYCHUC
KOpHA HaTypaﬂBHOﬁ CTCIICHU Ha MHOKECTBC KOMIIJICKCHBIX YUCCII. Bnarozlapﬂ
MOCJICIOBATEILHOMY —~ PACIIUPCHHIO Kpyra HCIOJB3YeMBIX YHCET H  3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMPUMCHCHUA IJI PEHICHUA pa3JIMYHBIX 3aaa4 q)OpMI/IpyeTCSI MmpeaAcCTaBJICHUC
0 CIMHCTBE MAaTEMATHKH KaK HAyKH M €€ POJIM B TIOCTPOSCHUH MOJIENICH PealTbHOTO MUPA, IIIHPOKO
HCTIOJIB3YIOTCS 0000IIEHNEe U KOHKPETH3aIusl.

JIuaus «YpaBHEHUsSI U HEPABEHCTBA» PEAU3yeTCsl Ha MPOTSHKEHUU BCEro oOydyeHHs Ha
YpOBHE CpeaHero ooOmero oOpa3oBaHUs, TOCKOJIBKY B KaxaoM paszaene I[IporpamMMel
MPEIYCMOTPEHO PEIICHNEe COOTBETCTBYIOIIMX 3a7ad. B pe3ynabTate oOydaroniuecs OBIAJCBAOT
pa3siIMiHBIMH  MCTOAaMHU pe€uicHud  paluOHaJIbHBIX, HppaguOHAJIbHBIX, IIOKa3aTCIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHIl, HEPAaBEHCTB M CHUCTEM, a TAaKXKe 3ajad,
coJiepKamux mnapameTpsl. [lomydeHHbIE YMEHHS HIMPOKO HCIOJIB3YIOTCS TPH HCCIICAOBAHUH
(GYHKIUH ¢ TOMOIIBIO MPOU3BOIHOM, IPH PEIICHUH TPUKIATHBIX 3a/1a4 ¥ 33/1a4 Ha HaXOXICHUE
HauOOJIBIINX W HAMMEHBINNX 3HAaYeHWH (QyHkumu. JlaHHAs coneprkaTeNbHas JTUHHS BKIIOYACT B
cebst Takke (HOPMUPOBAHHWE YMEHUH BBIOJHATH Pacu€Thl 1Mo (opmyrnaMm, TpeoOpa3zoBaHUS
paMoOHATFHBIX, UPPANMOHATBHBIX M TPUTOHOMETPUYCCKUX BBIPAKCHUN, a TaK)Ke BBIPAKCHHI,
colepKamux creneHn u Jyorapudmel. bmarogaps wm3ydeHHro anreOpandecKoro marepuania
MPOUCXOUT JalbHEUIICe pa3BUTHE AaNTOPUTMHUYECKOTO M aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcsi, GOPMHUPYIOTCSI HABBIKK JICAYKTHBHBIX PACCYXICHUH, paObOTHl ¢ CUMBOJIBHBIMH
(dbopmamu, MPEICTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHJIC PAaBEHCTB M HEPAaBEHCTB.
Aure6Opa npeanaraet 3pQeKTHBHbIC HHCTPYMEHTHI ISl PEIICHHsI TIPAKTUYECKUX H €CTECTBEHHO -
HAyYHBIX 3371a4, HAIJIAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepkaTenpHO-MeToqMuecKas JIMHUS «DYHKIUU W TpadUKU» TECHO MEpeIuieTacTcs ¢
IPYrUMH  JIMHUSAMH ~ y4eOHOTO  Kypca, IIOCKOJBbKY B  KaKOM-TO  CMBICJIC  3aJ1aéT
MOCIICIOBATEIIbHOCTh ~ M3y4YeHHsI ~ Marepuana. V3ydeHue  CTENeHHOHW, MOKa3aTebHOM,
norapu(MUYECKON U TPUTOHOMETPHUYECKUX (DYHKIU, MX CBOHCTB U IpaMKOB, UCIIOJIb30BAHHE
GyHKIMA Ui pelieHus 3a7ad U3 JPYruxX Y4eOHBIX TPEJAMETOB W PEaTbHOHM >KM3HU TECHO
CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHCHHMU W HepaBeHCTB. [lpu
3ToM OoJsblllOe BHHMaHHE yrenseTcss (GOPMUPOBAHUIO YMEHHS BBIpaXaTh (QopmyrnaMu
3aBUCHUMOCTH MEXY Pa3NIuYHBIMU BETUYMHAMH, UCCIEA0BATH MOJyUYE€HHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW colaep)kaTelbHONW ITUHUM HAIeIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAKATh 3aBUCUMOCTH MEXIy BEIUYMHAMHU B pa3nuyHO Qopme:
aHAIMTUYEeCKOU, Tpaduyeckod u cioBecHOW. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHMI0O W KOHKPETH3AlUH,
HCIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHast nuHusg «Havana maTreMaTnyeckoro aHajan3a» MO3BOJISET CYLIECTBEHHO
pacCHIUpPUTh KPYr Kak MaTeMaTHYECKUX, TaK M MPHUKIAJHBIX 3a]a4, JOCTYIHBIX 00y4YaroluMcs,
TaK KakK y HHUX IOSBIISETCS BO3MOXXHOCTh CTPOUTH TPadUKU CIOKHBIX (PYHKIUN, OMPEACTATh UX
HauOOJBIINE YU HAUMEHBIINE 3HAUCHUS, BRIUUCIIATH IUIOMAIN GUTYp U OOBEMBI TEl, HAXOAUTh
CKOPOCTHM M YCKOpeHHUsI mporeccoB. J[lanHas copaepaTenbHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MAaTEMAaTUYECKUX MOJENeH peajbHbIX CHUTYallud, IO3BOJISIET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B MPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHUX,
3ajJayax. 3HAKOMCTBO C OCHOBaMM MAaT€MAaTHYECKOro aHajiu3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBEHO-IOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMaTHUKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEeMAaTHKU KaK HAyKd, U
00 ux aBTOpax.

ConepxarenbHO-MeToAMYECKass JHMHUS «MHOXKECTBa M JIOTHKA» BKJIIOYaeT B ce0s
JJIEMEHThl TEOPUM MHOXXECTB M MAaTEMaTUYeCKOW JIOTMKUA. TeopeTHKO-MHOXKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTHKH W TpeJyiaraloT Hauboliee
YHUBEPCAIBHBIN SI3bIK, OOBEIAUHSIIONIUN BCE pa3lieibl MAaTeMAaTHKU W €€ TPUIIOKCHHUH, OHHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATHYECKUE TUCITUTIIMHBI M MX MPUJIOKEHUS B efuHoe menoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOydYarOMIEMyCsl TOHHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJIb30BaTh €ro Il BBIPAKEHHS CBOMX MbICIEH. Jpyrum
BOKHBIM TMPU3HAKOM MaTeMaTHKHU KaK HAyKH CJIEIyeT MpHU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH M  CJI€IOBAaHHE ONPENCNEHHBIM IMpaBWJIaM TOCTPOEHHUS  JI0OKA3aTeNbCTB.
3HAKOMCTBO C JJIEMEHTAaMU MaTeMaTHYeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIILJIEHUS] OOYYaIOIINXCs, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKICHHSI HA OCHOBE JIOTHYECKHX
npaBul, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM kypce «Anrebpa M Hadajga MaTeMaTHYECKOTO aHalu3a» MPHUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOrO0  MOJEIHPOBAHUS, KOTOpble  MPHU3BAHBI  CIIOCOOCTBOBATh
(OopMHUPOBAHHMIO HAaBBIKOB TOCTPOCHHUS MOJENEN pealbHbIX CUTYyallui, HCCIEIOBaHUS 3THUX
MoJeNiell C TOMOIIbIO ammapara aiareOpbl M MaTeMaTH4YeCcKOro aHalu3a, WHTEepIpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXIbI M3 pa3fesioB IMPOrpaMMBI,
MIOCKOJIBKY BECh MarepHall ydeOHOTro Kypca IIMPOKO HCIOJIb3YEeTCs AJISl PEIICHUs MPUKIATHBIX
3amau. Ilpu pemeHun  peanpHBIX MPAKTUYECKUX 3a7ad  0O0ydarolluecs pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBATh MpoOieMy. JlesaTenbHOCTh MO (HOpPMHPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OpPraHU3yeTCsl B MPOLIECCe U3YyUEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUECKOTO aHAIIU3ay.

Ha u3yudenue yue6HOTrO Kypca «Anredpa U Hayajia MaTeMaTHYeCKOTO aHalu3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 yaca B
HEJIEITIO).



COJEPKAHUE OBYUEHMUA
10 KJIACC

Yuciia ¥ BIYUCICHUSA

Pammonanbubie uncina. OOBIKHOBEHHBIE U JICCATHYHBIC JIPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble yKcna. PannoHalbHble W MppalMOHAIbHBIE YHUCiIa. ApUpMETHYECKUE
OIepaluyd C JCHCTBUTENBHBIMU YHMCIAMU. MOynb J[EUCTBUTEIIBHOTO YHCIIA U €r0 CBOMCTBA.
[IpuOmkE€HHBIE BBIUMCICHMS, TpaBUiIa OKPYTJEHHUsS, NPUKHUIKA M OLEHKAa pe3yibTara
BBIYMCIICHU .

Crenens ¢ nensiM noxasareneM. bunom Herotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMyucy JeMCTBUTENBHBIX YHUCEN JIJIS PELISHHs] TPAKTUYECKUX 3314 U MTPE/ICTaBICHUSI ITaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM ITOKa3aTeeM M €€ CBOMCTBA, CTENEHb C JCHUCTBUTEIBHBIM
MTOKA3aTeJEeM.

Jlorapudwm uucna. CoiicTa jorapudma. Jlecaruanbie 1 HaTypaTbHbBIE JOTapu(MEI.

CuHYC, KOCHHYC, TAaHI'€HC, KOTAHT'€HC YUCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHHUS M ypaBHEHU-CIeACTBUA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METObl PEUICHHsI LENbIX U APOOHO-PAlMOHATIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEepeMEeHHOW. JlemeHrne MHOrowieHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema besy. MHorowneHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAXKEHUMN, COJEPKAIIUX CTETIEHNU U KOPHU.

Hppaumonanbusle  ypaBHeHHs. OCHOBHBIE METOJbl  pEUICHUS  UPPALMOHAIBHBIX
YpaBHEHH.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METObI PEIICHUS NTOKA3aTEJIbHBIX YPABHEHUMN.

[IpeoOpaszoBanue BbIpaKEHUH, COAECPKAIIUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJbI pEIICHUs JIOTAPU(PMUUECKHX
YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue Qopmynsl. IIpeoOpa3oBaHre TPUTOHOMETPUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemenne cucrem nMHENHHBIX ypaBHEHUH. Marpuua CHCTEMbl JIMHEWHBIX YpPaBHEHUM.
Onpenenurens Marpulbl 2X2, €ro reOMETPUYECKHI CMBICI U CBOWCTBA, BBIYUCIECHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPECIUTENS I PEIICHUs] CUCTEMbI JINHEWHBIX ypaBHEHU. Penienue
IIPUKJIAIHBIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUM. VccienoBanne nocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

IlocTpoeHre MaTeMaTH4YECKUX MOJENEH pEalbHOM CUTyallMH ¢ IOMOUIBIO YPaBHEHWM H
HepaBeHCTB. [IpuMeHeHNe ypaBHEHHH M HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHX 3ajad U
3aJa4 U3 Pa3IUYHBIX 00JacTel HAyKH U peabHON )KU3HH.

DyHKUUM U rpaduxku

OyHKIMsA, crnocoObl 3amaHus (QyHKIuH. B3aummuo oOpatHble (QyHkiuu. Kommosuius
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKoB (PyHKIHA.



OO6nacte omnpeneneHuss © MHOXKECTBO 3HaueHUi (ynkuuu. Hymun ¢ynkuuu. [IpomexyTku
3HaKonocTossHcTBa. UETHpie M HeuéTHhle QyHKuMH. [leproanueckne QyHkmuu. IIpomexyTku
MOHOTOHHOCTH ()YHKIMH. MakcuMymMbl 1 MUHUMYMBI QyHKIHH. Hanbosnpinee 1 HauMeHbIee
3Ha4YeHUs1 PYHKIIUH HAa TPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TMHEHHAST QYHKIIMH. DIEeMEHTAPHOE UCCIICIOBAHHE H
MOCTPOCHUE UX TPaPUKOB.

Crenennasi QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoKazareneMm. EE cpoiicTBa W rpaduk.
CaoiictBa U rpaduK KOPHSA N-Oi CTENEHW Kak (PYHKIMKU OOpaTHOM CTENEeHH C HaTypalbHBIM
MIOKa3aTeNeM.

[Toxa3zatenpHast u norapudmMudeckas GyHKIUH, X CBOKWCTBA U rpaduku. Mcnoms3oBanue
rpadukoB pYHKUUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX (YHKIUN
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIEHUAX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Havyajna maTeMaTH4ecKkoro aHajam3a

IlocneqoBaTenbHOCTH, CIIOCOORI 3aJaHUs ITOCIEA0BATEILHOCTEH. MeTo ] MaTeMaTHIECKOM
MHAYKIUA. MOHOTOHHBIE U OIrpaHWYEHHbIE IOCIEA0BAaTeNbHOCTU. VCTOpUS BO3HUKHOBEHHS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaroOIIed reOMEeTpHUYECKON MpPOrpecCUu.
JIuHeWHBI1 M AKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CHOXKHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu Uisl pelieHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W uX cBoicTBa. TOoukM pa3pbiBa. ACHMITOTHI T'padUKOB
¢byaknumii. CoiicTBa (PyHKIIMI HENMPEPHIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB JIA PELICHUs
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA 711 PEIICHUS 3a/1a4.

[TepBas u BTOpast mpousBoaHbIe PyHKIMH. OTpeaeneHne, reOMETPUIECKU U (PU3NIECKUI
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonubie nemenTapHbX GyHKuul. [Ipon3BoaHast CyMMbl, TPOU3BEIECHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepali HaJl MHOXECTBaMU M UX cBoMcTBa. [{narpammbl Dilsiepa—BeHHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOI'O armapaTa JUisi OMHCaHUsl pPealbHBbIX IMPOLIECCOB M
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KIIACC

Yucaa v BLIYUCIEHUS

Hartypanbubie u uenvie uucna. llpuMeHeHue NPU3HAKOB AETUMOCTH IENBIX YHCET,
HaumOompIMii o0muii genutens (nanee — HOJl) n naumensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB IO MOAYIIO, anroput™a EBKinaa 1s penieHus 3a/1a4 B MebIX YnCax.

KommnekcHeie uucma. AnreOpanyeckas H TPUTOHOMETpHUYEcKas (OPMBI  3alUCH
KOMILJIEKCHOTO Yucia. ApudMeTndecke onepanuu ¢ KOMIUIEKCHBIMU Yrciamu. M3o0paxkenue
KOMILJIEKCHBIX YHCeN Ha KOOpauHaTHOH mockoctu. @opmymna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO 4YHcia. lIpuMeHeHne KOMIUIEKCHBIX 4YHCeN Uil pemeHus (U3NYECKUX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHus1 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUM U HEpaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBbI-
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C MOMOMIBI0 TPUTOHOMETPUUICCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEUICHNUS TIOKA3aTEIBHBIX U JIOTApU()MUIESCKAX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  pEIIEHUS CUCTEM U COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UppalMOHAJIbHBIX, TOKa3aTENbHBIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHUX 3ajad U
3alad M3 pa3IUYHbIX oOONacTel HayKd W peajbHOW JKU3HM, HMHTEPHpPETals MOJy4eHHBIX
pe3yJIbTaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommosunmm ¢ynkumidi. ['eomeTpruueckue oO6pas3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKINHU, UX CBOICTBA U rpa(UKH.

I'padmyeckne Meroapl pelieHUss YpaBHEHMW M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ mapamMeTpamu.

Hcnonw3oBanne rpadukoB (yHKIUN I UCCIEIOBAHMS IMPOIECCOB W 3aBHCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HMU.

Hayana maTeMaTH4ecKOro aHajIu3a

[IpuMeHeHne Mpon3BOTHOM K MCCIIEIOBAHUIO (DYHKIIUA HA MOHOTOHHOCTH M SKCTPEMYMBI.
Haxosxenne HanOoJbIIero 1 HAMMEHBIIET0 3HAYCHU HEeMTPEPHIBHON (DYHKITUU HA OTPE3KE.

[IpuMeHeHne TPOW3BOAHON U1l HAXOXKJACHHS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JAJs ONpeAeNiCHHS CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysiaol WU
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3Hble 3I€eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuil cMbICI MHTErpaia. BelunciaeHue onpenenéHHoro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HaXOXKICHHS IUIOMIANeH TIUIOCKUX (GUryp U 00BEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuilt AuddepeHuanbHbpIX ypaBHeHH. MaTreMaTndeckoe MOJeTupPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHIIUANTbHBIX YPABHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskIaHCKOr0 BOCIIMTAHMS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3WIMKM  OOYyYaromierocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIE€HAa POCCHUUCKOro O0OIeCcTBa, MPEICTABICHUE O MaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U JPYTro€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIbHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUMCKOMN IpakITaHCKOM WIAEHTUYHOCTH, YBAXKEHHS K MPOLIIOMY U
HACTOSIIEMY POCCHUMCKOW MATEMAaTHUKH, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCHUUCKHUX
MAaTE€MaTUKOB M POCCUMCKOM MaTEMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEIACHUS, CBA3AHHOTO C MPAKTHYCCKUM NMPUMECHEHHEM
JTOCTIDKCHHM HAyKW M JCSITEIBHOCTBIO y4EHOTO, OCO3HAHWE JIMYHOTO BKJaJa B TMOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTeMaTUUECKUE 3HAHUS B HHTEpEcax 370POBOr0O
u Oe3omacHOro o0Opasa >KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas (pusndeckas akTUBHOCTD),
(buznuecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIECHHOCTH TPYIO0JIO0US, UHTEpEC K pa3iudHbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M e€ MPUIOKEHHUSIMH, YMEHUE
cCoBeplIaTh OCO3HaHHBIA BbBIOOp Oyaymiell mnpodeccun W pearTu30BbIBATh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIMTAHHUSI:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYNbTYpbl, TOHHUMaHWE BIMSHHS COIHMAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE NPUPOJAHOW M COLMAIBHOW Cpeabl, OCO3HaHUE
rI00ambHOTO  XapakTepa  AKOJIOTHMUECKUX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS PelIeHUs 3a/a4 B 0OJACTH OKpPY)KAoIIeH cpenbl, TUIaHUPOBAHHE
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEICTBUN JIJISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS:



Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOH NMPAaKTUKH, MTOHMMAHHE MAaTeMaTHYeCKOW HayKHu Kak chepsl
YEJIOBEYECKON ACATEIBHOCTH, TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIUBUIU3ALNH,
OBJIAJICHUE SA3bIKOM MATEMAaTUKHA U MAaTEMaTUYECKOHN KYJIBTYPOU KaK CPEICTBOM IIO3HAHMS MUDa,
TOTOBHOCTbH OCYILECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIBCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

I[Mo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

Ba3oBble jornueckue qecTBUS:

BBIBJSITh UM XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TIOHATUAMH, (QOPMYIUPOBATH OMPEICIICHUS TOHSTHH,
YCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KIACCU(PUKALUM, OCHOBAHHUS [UIsi OOOOIIEHUS H
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh U TPEOOPa3OBBIBATH CYKJICHUS: YTBEPAUTEIbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M MPOTHUBOpeUns B (haKTax,
JTAHHBIX, HAONIOJCHUAX W  YTBEPXKICHHSAX, Mpearatb KPUTCPUH JUIS  BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HWCIOJE30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MaTEeMaTHUECKUX YTBEPKACHUU (MIpSMBIE U
OT TMPOTUBHOTO), BBICTpAaUBATh AapryMEHTAlMIO, NPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh CMoco0 pemeHus Y4eOHOW 3amayu  (CpaBHUBATH HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOAAIIUI C Y4ETOM CaMOCTOSITENBHO —BBIAEICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarelbLCcKHue IeHCTBUA:

HCIO0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKIII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBAThH
BOIPOCHL, (PUKCHpYIOIIME MPOTUBOpEUne, MpoOJieMy, YCTaHABIMBATh MCKOMOE M JIaHHOE,
(hopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXly 00beKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

CaMoOCTOSITENILHO (OPMYIUPOBATH 0000IIEHUS U BBIBOJBI MO Pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUS, UCCIIEeI0OBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUYECHHBIX Pe3YyJbTaTOB, BHIBOJOB U
00001LIEHNI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUTATh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmueii:

BBISIBIIAITH IeUIIUTHI UHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX IJIsl OTBETA HAa BONPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMAMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh HMHMOPMAIMIO PA3NIUYHBIX BHJIOB U  (POpM
MIpe/ICTaBIICHHS;



CTPYKTYpUpOBaTh  WMH(POpPMAIMIO, MPEACTaBIATH €€ B  pas3auuHbIX  (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O  CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHUBeEpCAJIbHbIE yueOHblIe 1eiicTBUS

O0wmennue:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XICHHUA B COOTBCTCTBUHM C YCIOBUAMU U LECIISIMU
O6HI€HI/I$I, SACHO, TOYHO, I'PaMOTHO BBIPpA)KAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMHMCbMCHHBIX
TCKCTAaX, HAaBaTb IOSACHCHHA 110 XO4y PCIICHHUA 3adadd, KOMMCHTHPOBATH HOJIy‘IGHHBII;'I
pe3yJnbTar;

B XOJIe OOCYX/ICHHUS 33aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMBbI, TPOOIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HAILICJIICHHBIC Ha IMOUCK PCIICHUSA, COMOCTABJIATH CBOU
CYXJEHHUS C CY)KJICHUSMHU JIPYTMX YYaCTHUKOB AMAJIOra, OOHAapYyKUBaTh pa3ivNuue U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyTHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3a/Jad TNpEe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIC YyHUBEpPCcaIbHbIEe Y4eOHbIE 1eHCTBHS

Camoopranuszauus:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJaud, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIIbHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENBHBIX MPOLECCOB, HX pe3yabTaTOB, BIAJETh CHOCO0AMM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa ILedd M YCIOBHUSM, OOBSICHATH IPUYUHbI
JOCTMDKEHUSI WM HEAOCTHXKEHHsI Pe3yJlbTaTOB JESITEIbHOCTH, HAaXOJUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHMMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHAHON M MHIMBUAYaJIbHONH pabOThI mpU
pemieHMH y4yeOHBIX 3aja4, HPUHUMATh LEJIb COBMECTHOM J€STENbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM paloOThl, paclpenesaTh BHIbl paboT, IOroBapHBaThcs, 0OCYXKIaTh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (popmax paboTbl (00cyxkaeHus, oOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIpYrUMHM 4I€HAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEpHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEIMETHBIE PE3YJIbTATBI



K xonmy oOyuenus B 10 kiacce oOyyarommuiicsi MONYYUT CIEAYIOUIME HpPEIMETHBIC
pe3ybTaThl IO OTAENBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AsreOpa ¥ Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BLIYUCICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs TIEPHOIYECKAast
IpoOb, TPOIEHTHI, WPPALHOHAIBFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JCHCTBUTEIHHBIX
qucell, MOJIyJlb IEHCTBUTENBHOIO YUCIIA;

MPUMEHSATH IPOOH U MPOLEHTHI TS PEIICHUS PUKIaTHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HaHUU U PEATILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, MPABUJIA OKPYIJCHUS, MPUKUAKY U OLIEHKY
pe3yJibTaTa BIYUCICHHUI;

CBOOOJHO ONEpUPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3amUCH JIEHCTBUTEIBHBIX YHUCEN JJI PELIEHUs MPaKTUYeCKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATh NOHIATUEM: apUPMETHUECKUN KOPEHb HaTypaJIbHON CTEIEeHH;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTEEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcla, ACCATUYHBIE U HATypaJlbHbIE
norapudmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHUCIIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUSAMU: APKCUHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO  ONEpUpOBaTh  HOHATHSAMM:  TOXIECTBO, ypaBHEHHME,  HEPABEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBHS, PABHOCHIIbHBIC HEPABEHCTBA,

NPUMEHATh PA3IMYHbIE METO/bl PEIIEHUs PalMOHAIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHUH, IPUMEHATH METOJl UHTEPBAJIOB JUIsl PEILICHNS HEPABCHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW NEPEMEHHON, MHOIOWIEH C
LEeJBIMH  KO(QQUIHMEHTAMH, KOPHUM MHOIOYJIEHA, MPUMEHSTh JeJICHHMEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penenus 3anay;

CBOOOJIHO ~ONEepUpOBaTh MOHATHSMHU: CUCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpula,
ONpENCIUTENb MaTpULBl 2 X 2 W €ro IEOMETPUYECKHMH CMBICHI, HCIOJIb30BaTh CBONCTBA
omnpenenuTens 2 X 2 Ui BIYUCICHUS €r0 3HAYEHUs, IPUMEHATH ONPEICIIUTEIN I PEIICHUs
CUCTEMbI JIMHEWHBIX YpaBHEHUH, MOJEIUPOBATH PEaJbHBbIE CUTyallUd C IOMOLIBIO CUCTEMBI
JUHEHHBIX YPAaBHEHMI, MCCIENOBAaTh IIOCTPOECHHBIE MOJEIM C IOMOLIBI0 MAaTpull H
ONpEACIUTENEH, UHTEPIPETUPOBATH MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHAMM IS IPe0Opa30BaHMsI BEIPaKEHUH;

BBIMIOJIHATh  NPeoOpa3oBaHMs YUCIOBBIX  BBIPAKEHHUH, COAEp)KAIIMX CTENEeHUu ¢
palOHAIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢mMoB s mpeoOpa3oBaHUs — JOrapupMUUEcKHX
BBIPAKECHUN;

CBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUe ypaBHEHUS, HAXOJUTh UX PEIIEHUS C MOMOIIBI0 PABHOCHIIBHBIX MEPEX0JI0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuuyeckue (opmyiasl aas  mpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, IPHUMEHATh
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJICIUPOBATh pEaJbHbIC CHTyallMd Ha S3bIKE aireOpbl, COCTaBJATH BBIPAKCHHUS,
ypaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/aud, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHMEM allliapara ajareOphl.

DyHKIUHN U rpapuKu:

cBOOOJTHO OTIEpUPOBATh MOHATHUAMU: (DYHKIHMS, CHOCOOBI 3ajaHUs (YHKIUH, B3aUMHO
oOparHble (QYHKIHH, KOMMO3UIUS (YHKUWH, rpaduk (YHKIWHU, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSAMHU: OOJIACTH OMPEICICHHS M MHOXKECTBO 3HAYCHHUU
GbyHKIMHU, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: YETHBIE W HEUETHBIE (DYHKIHMU, TEPUOIHUECKHUE
(GYHKIMU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIIUN Ha TPOMEXKYTKE;

cBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: CTETEHHass (DYHKIWS C HATypalbHBIM M IIEJIBIM
nmokaszaTelnieM, rpaduk cTerneHHONH (DYHKIHMM C HaTypadbHBIM M IIEJBIM MOKa3aTeieM, rpaduk
KOPHS N-O¥ CTETeH! KaK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TI0Ka3aTeNeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJpaTW4yHas W ApOOHO-THHEHHas (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEIOBAaHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTEPHPOBATH MOHSATHSAMHM: IOKa3aTeNbHass W JorapupmudecKas QYHKIHH, UX
CBO¥CTBA ¥ TpaKH, UCIOIH30BATh UX TPAPUKH VTS PEIICHHUS YPaBHEHHIA;

CBOOOJITHO ONEpUPOBaTh MOHATUSAMM: TPUTOHOMETPHUECKAs OKPYKHOCTb, OINpE/AEIeHUE
TPUTOHOMETPUUYECKUX (PYHKILIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipaduku (QYHKIUH AT HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEN NpHU
pelIeHNH 3ajad U3 JPYyrux y4yeOHbIX NPEIMETOB M peajbHOM JKU3HH, BbIpaXaTb (hopMyraamu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana maTeMaTH4eCKOro aHaIu3a:

CcBOOOJIHO OIEpUPOBaTH MOHATUAMHU: apupMeTHyecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUYECKasi IPOrPeCcCcHsl, JIUHEHHbIN U 3KCIIOHEHIMAIBHBIA POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJb30BaTh IPOrPECCUU Ul PELICHMs] pEeaJIbHbIX 3aJad MPUKIAJHOIO XapakTepa;

CBOOOJIHO ~ ONEpUpPOBaTh  MOHATHUAMHU:  IOCJIEIOBATENBHOCTb, CHOCOOBI  3aJaHus
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE Y OI'paHHUYEHHbIE MOCIEI0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOTI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPHUPOBATH MOHATUAMHU: HENpepbIBHbIE (YHKLUHU, TOUKA pa3pbiBa rpaduxa
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO ONEpUPOBATH MOHATHEM: (YHKILMS, HENpEepbIBHAs Ha OTpe3Ke, NPUMEHSTh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOZHO ONEpUpPOBaTH MOHATUSMM: TiepBas M BTOpas MPOMU3BOJAHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH HPOU3BOJHBIE CYMMBI, NPOU3BEICHMS, YaCTHOIO M KOMIIO3MIMU JBYX
(byHKUUH, 3HATh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKILUH;

UCIOJIb30BaTh FT€OMETPUUYECKUN U (PU3MUYECKHI CMBICI IPOU3BOTHOMN /TS peLICHUs 3a7ay.

MHoskecTBa M JI0THKa:

cBOOOJTHO OIIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpaIlK HaJl MHOYKECTBAMH;



HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Julsl ONMCAHUS PEAIBHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMNEpUPOBaTH MOHATHSAMH: OIpEJesieHHe, TeopeMa, YypaBHEHHE-CIIECICTBUE,
CBOICTBO MAaTeMaTH4YeCKOro OO0bEKTa, J0Ka3aTeIbCTBO, PABHOCWIbHBIE YpPaBHEHUS W
HEPAaBEHCTBA.

K xonmy oOyuenms B 11 kiacce oOydaromMiAcsi TOMYYUT CIEIYIOUINE HPEIMETHBIC
pe3ybTaThl IO OTAEIBHBIM TeMaM palbouell mporpaMMbl ydeOHOTO Kypca «Anrebpa M Hadana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yucia 1 BbIYMCTICHUSA:

cBOOOJTHO OMNEpUPOBATH MOHSTUSAMHU: HATypaJbHOE U IEJ0€ YHCIO, MHOXXECTBa
HaTypaJIbHbIX M LIEJIBIX YHCENl, UCIOIb30BaTh MPU3HAKU Aenumoctu uenbix yucen, HOJ u HOK
HAaTypaJbHBIX YUCEN IS PEIICHUS 3314, IPUMEHATh aroput™ EBKknnaa;

CBOOOJHO ONEPHUPOBATh MOHITHEM OCTAaTKa MO MOJYJIIO, 3aIIMChIBATh HAaTypaJlbHbIE YHCIIa
B Pa3JINYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpUPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIsATh KOMIUIEKCHBIE YHCIia B alre0panyeckoil U TpUroHoOMeTpuueckoil dopme,
BBITIOJIHATH apu(PMeTHYeCKue onepanuy ¢ HIMU U U300pa)kaTh Ha KOOPIMHATHON TJIOCKOCTH.

YpaBHeHHUS] M HEPABEHCTBA:

CBOOOJHO  OMNEpUPOBATh  MOHATUSIMH:  HMpPpAllMOHAIbHBIE,  [OKa3aTeJlbHblE U
JorapuMuUecKie HepaBeHCTBA, HAXOAUTh UX PELIEHUS C TOMOIIbIO0 PABHOCUIIbHBIX NIEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPHU pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJITHO OINEpUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh
Heo0XxoAuMble (OPMYIIbI I PELLICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPUPOBAThH MOHATUAMU: CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEU
palMOHANIBHBIX, WPPALUOHAIBHBIX, IIOKA3aTENbHBIX U JIOrAapU(PMHUUECKUX YpPaBHEHUH W
HEPABEHCTB;

pelaTh palUOHalbHble, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHbIE, JOrapugmuyeckue u
TPUTOHOMETPUUYECKHE YPABHEHHUS U HEPABEHCTBA, COJAEPIKAIINE MOAYIIA U IapAMETPbI;

IPUMEHATh I'papruecKue METOAbI AJIs PELICHHs YpaBHEHUI 1 HEPaBEHCTB, a TaKkXkKe 3a/ad
C IapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKe aiareOpbl, COCTABIATh BBIPAKECHMUS,
YPaBHEHUS, HEPAaBEHCTBA M MX CHUCTEMbl 0 YCJIOBHMIO 33Jaud, MCCIEN0BAaTh IOCTPOEHHBIE
MO/IEJIH C MCIIOJIb30BAaHUEM allapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUH U rpapuKu:

CTPOUTH TpapUKH KOMNO3ULUHU (PYHKIMHA C MOMOIIBbIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JBYX (PYHKIIMIA;

CTPOUTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

MPUMEHATh (PYHKLMU 7151 MOJICIMPOBAHUS U UCCIIEJOBAHNUS pealIbHBIX MTPOIIECCOB.

Havaja maTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOM3BOJHYIO JUIA HCCIENOBaHUA (QYHKIMM HAa MOHOTOHHOCTb U
KCTPEMYMBI;

HaXO0/UTh HauOoJIblIIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON HA OTPE3KE;



HCI0JIb30BaTh TPOU3BOJAHYIO JUISl HAXOXKICHHSI HAWIYYIIErO PEHICHUS B MPUKIIATHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJauax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIO UITH TPaPUKOM;

CBOOOJHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONIPEICIEHHBIN HHTETPANI, HAXOIUTh
MEepBOOOpA3HBIE 3JIEMEHTAPHBIX (DYHKIUH W BBYUCIATH HHTErpain mo ¢Gopmyne HeroroHa-
JleitOHMI1A;

HAaXOJHUTh IO/ TUIOCKUX PUTYP U 0OBEMBI TEJI C IIOMOIIBIO HHTErPasIa,;

MMETh TIPEJICTABICHHE O MAaTEeMAaTHYECKOM MOJICIMPOBAHUU Ha TIPUMEPE COCTABJICHUS
muddepeHInaTbHBIX YPaBHCHHIH;,

peliaTh MPUKIAIHBIC 3a/1a49H, B TOM YHCIIE COIUATbHO-DKOHOMUYECKOTO U (PU3MYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Konrpoabubie | Ilpakrnueckue
n/n NporpaMmel Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
MHOKeCTBO HEHCTBUTEIBHBIX TUCEIL. ®TUC most mkona  https://myschool.edu.ru/ ;
MHOTOYJIEHEL. PaHI/IOHaJ'IBHBIC DNEKTPOHHBIH OaHK 3aJ]aHUil JTs OIICHKU
1 24 1 (hyHKIMOHATIBHON TPaMOTHOCTH
ypaBHeHI/ISI H HepaBeHCTBa. CI/ICTCMH https://fq.resh.edulru/;
JTHHEIHBIX ypaBHeHI/Iﬁ Bub6moreka IIOK https://m.edsoo.ru/f2a34950
OI'MC mos mkona https://myschool.edu.ru/ ;
q)yHKHI/II/I u rpa(bm(n. CrernenHas DJEeKTPOHHBIN OaHK 3aIaHUH IS OLIEHKH
2 12 1 (hyHKIMOHATIBHON TPaMOTHOCTH
(bYHKHI/Iﬂ C IICJIBIM ITOKA3aTCJICM https://fg.resh.edu.ru/;
Bbubmorexa ITOK https://m.edsoo.ru/f2a34950
@OI'YC mos mikona https://myschool.edu.ru/ ;
ApudmeTnueckuii KOpeHb N-0i CTEIEHH. OJEKTPOHHBIi GAHK 3aaHHUi 11 OLCHKH
3 15 1 (yYHKIMOHANBHOM FPAMOTHOCTH
UppannoHanbHbie ypaBHEHHUs https://fg.resh.edu.ru/;
Bu6muoreka IIOK https://m.edsoo.ru/f2a34950
®I'UC mog mkona  https://myschool.edu.ru/ ;
HOKa3aTCJ’IBHa§[ (byHKHHH- QHCKTPOHHbIﬁ OaHK 3aﬂaHI/Iﬁ JUIS OLUCHKHU
4 10 1 (YHKIMOHAIBHOW IPaMOTHOCTH
HOKa?)aTeHBHBIe ypaBHeHI/ISI https://fg.resh.edu.ru/;
Bubnuorexa ITOK https://m.edsoo.ru/f2a34950
OI'MC mog mkona https://myschool.edu.ru/ ;
HorapH(bMquCKaﬂ (byHKHHﬂ' SHCKTPOHHBH\/’I GaHK 3aﬂaHI/Iﬁ JUISL OHEHKHU
5 18 1 (YHKIIOHANBHOM IPAMOTHOCTH
Jlorapudmudeckue YpaBHEHUS https://fg.resh.edu.ru/;
Bubmuoreka IIOK https://m.edsoo.ru/f2a34950
®I'UC mos mxona  https://myschool.edu.ru/ ;
TpI/IFOHOMeTpI/IquKI/Ie BLIpa)KeHI/IH u SHCKTpOHHBH\/'I 0aHK 3aﬂaHI/II\/’I JUTSL OIEHKHU
6 22 1 (YHKIMOHANIBEHONW TPaMOTHOCTH
YPaBHCHMA https://fg.resh.edu.ru/;
Bubmuoreka IIOK https://m.edsoo.ru/f2a34950
OI'MC mos mkona https://myschool.edu.ru/ ;
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 DNEeKTPOHHBI GAHK 3a]aHH 1UTsl ONEHKH

(hyHKIIOHATBHOI TPAMOTHOCTH



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/

https://fg.resh.edu.ru/;
bubmoreka I{OK https://m.edsoo.ru/f2a34950

OI'YC mos mikona https://myschool.edu.ru/ ;
DNEKTPOHHBIH OaHK 3aJ]aHUi JUTsl OIICHKU

HenpepwiBabie ¢pynkmuu. [IponsBoanas 20 1 YHKIMOHALHOI FPAMOTHOCTH
https://fg.resh.edu.ru/;
Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950
OI'MC mos mkoma https://myschool.edu.ru/ ;
HOBTOp eHHe 0606HIGHI/IG DNEKTPOHHBI OaHK 3aJ]aHUi JTsl OIICHKH
’ . ’ 5 2 (hyHKIMOHATIBHON TPaMOTHOCTH
cCUCTEMATU3AIUA 3HAHUU https://fg.resh.edu.ru/;
Bbubmorexa ITOK https://m.edsoo.ru/f2a34950
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME
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11 KJIACC

Ne
n/u

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmbl

KoauuecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

UccnenoBanue QyHKIHI ¢ TOMOIIBIO
IIPOU3BOTHOM

22

OI'MC mos mkoma https://myschool.edu.ru/ ;
DNEKTPOHHBIN OaHK 3aJ]aHui JTsl OIICHKH
(hyHKIMOHATIBHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950

[lepBooOpa3Hast ¥ MHTErpal

12

OTUC mos mikona https://myschool.edu.ru/ ;
DJEeKTPOHHBIN OaHK 3a/IaHUH IS OLIEHKH
(YHKIMOHAIBHONW TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bbubmoreka ITOK https://m.edsoo.ru/f2a34950

I'paduku TpUroHOMETPHUUECKHUX
¢dbynaknuii. TpuroHomerpuueckue
HEpaBEeHCTBA

14

OTUC mos mikona https://myschool.edu.ru/ ;
DJeKTPOHHBIN OaHK 3a1aHU ISl OLICHKH
(hyHKLIMOHATIBHON IPaMOTHOCTH
https://fg.resh.edu.ru/;

Bbubinorexa ITOK https://m.edsoo.ru/f2a34950

WppatumonanbHble, MoKa3aTelbHbIE U
norapupmMuUecKre HepaBeHCTBA

24

@OI'MC mos mkona https://myschool.edu.ru/ ;
DJIEeKTPOHHBIN OaHK 3a1aHUI JJIs OLICHKH
(hyHKLIMOHATIBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubnuoreka IIOK https://m.edsoo.ru/f2a34950

KowmriexcHple unciia

10

®I'UC mog mkona https://myschool.edu.ru/ ;
DJeKTPOHHBIN OaHK 3a1aHUI IS OLICHKH
(yHKIMOHATIBHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubnuorexa ITOK https://m.edsoo.ru/f2a34950

HaTypaHLHLIe n [ECJIbIC YHClia

10

®I'UC mos mkona  https://myschool.edu.ru/ ;
DJeKTPOHHBIN OaHK 3a1aHUM IS OLICHKH
(YHKIMOHATIBHON TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubmuoreka IIOK https://m.edsoo.ru/f2a34950

CucteMsbl palliOHaIbHBIX,
UppalMOHAIBHBIX TOKA3aTEIbHBIX U
norapu(pMUUECKUX ypaBHEHUH

12

®I'UC mos mkona  https://myschool.edu.ru/ ;
DJeKTPOHHBIN OaHK 3aaHUM IJIsI OLIEHKH
(hyHKIIMOHATTBHOI TPaMOTHOCTH
https://fg.resh.edu.ru/;

Bubmmoreka IIOK https://m.edsoo.ru/f2a34950
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®OI'MC mos mkona https://myschool.edu.ru/ ;
DNEeKTPOHHBIH OaHK 3aJ]aHUi TSl OIIEHKU

3amauu ¢ ImapaMeTrpamMu 16 1 (YHKIIMOHATIBHOI TPaMOTHOCTH
https://fg.resh.edu.ru/;
Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950
OTUC mos mikona  https://myschool.edu.ru/ ;
HOBTOpeHI/Ie 00001IcHIE DJeKTpOHHBINA OaHK 3a1aHUH IS OLIEHKH
’ . ’ 16 2 (hyHKIMOHAJIBHON TPaMOTHOCTH
cucreMarusanus 3HaHunu https://fg.resh.edu.ru/;
Bbubmorexa ITOK https://m.edsoo.ru/f2a34950
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECNEUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI YYEHUKA

e Marematnka. Anrebpa u Hayasia MaremaTudeckoro aHanusa, 10-11 kimacc/ Mep3ansik
A.T'., Homuposckuii [.A., [TonskoB B.M.; nox penakmueit [Togonsckoro B.E., O6mectBo ¢
OorpaHMuYeHHON oTBeTCTBEHHOCThIO M3naTenbekuii nentp « BEHTAHA-TPA®y;
AxunonepHoe o6mectBo «M3narenbecrBo «lIpocsemienney;

e MaremaTuka: anreOpa ¥ Havyajia aHainu3a, reomerpus. Anredpa U Havana
Maremarnueckoro anammsa 10-11 kmaceel/III.A. Anumos, FO.M.Konsrun, M.B. Tkauesa,
H.E.®enoposa, 1.1.111aGyHuH.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e AnreOpa 1 Hayajla MaTeMaTH4ecKoro anaiam3a. Meronnueckne pekomenganuu. 10-11
kiaccel - ®enoposa H.E., TkaueBa M.B.Meroanueckue pexomeHaanuu k yueonuky L. A.
Anumosa, FO. M. Konsiruna, H. E. ®énopoBoit u np.

e AnreOpa u Havajla MaTeMaTUYeCcKOTo aHanu3a. Jlunakrnueckue Mmarepuaisl. 11
knacc. [IpodunsHeiii ypoens - Comomun B.H., Cron6os K.M., [IpatyceBuy M. 4.

e JlunakTrueckre MaTeprabl 1Mo anredpe u Hadaidam aHanmmsa 10-11
knacc/M.M.11Ia6ynun M.B.TkaueBa, H.E.®enoposa, P.I'.T'azapsn. U3natenscTBo
«IIpocBemienuey;

e AnreOpa u Havajla MmaTeMatudeckoro ananusa. 10 kimacc. YrimyOneHHbI YpOBEHbD.
Meroanueckue pekomenaanu - [Iparycesuy M.A. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET

e OI'UC mos mkona https://myschool.edu.ru/;

® DJIeKTPOHHBIN OaHK 3aJaHUH TS OIIEHKH (PYHKIIHOHATEHOW TPaMOTHOCTH
https://fg.resh.edu.ru/;

e bubnnoreka 1{OK https://m.edsoo.ru/f2a34950;

e desiepabHbIA HHCTHTYT HEAaroruieckux uameperni https://fipi.ru .
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