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IIOACHUTEJ/IbBHASA 3AITMCKA

YueOHbIN Kypc «Anrebpa ¥ Hauaja MaTeMaTHUeCKOTO aHa/u3a» SIBJISETCS OJHUM W3
HanbOoslee 3HAUMMBIX B ITIPOrpaMMe CpejiHero o0Iero oOpa3oBaHMSs, ITOCKOJIBKY, C OJ[HOM
CTOPOHBI, OH 00ecCreurBaeT WHCTPYMEHTa/bHYIO 0a3y [yl W3yueHWs BCEX eCTeCTBEHHO-
Hay4YHBbIX KYPCOB, a C APYrod CTOPOHBI, (pOPMHUDPYET JIOTHUeCKOe W abCTPAKTHOE MBbIIIIJIeH e
00yuJaroIUXCs Ha YPOBHE, HEOOXOJUMOM /i1 OCBOEHHsI WH(POPMATHKH, OOIeCTBO3HAHUS,
WCTODUM, CJIOBECHOCTH W [JPyTMX [JUCHMIUIMH. B paMkax pgaHHOro ydeOGHOTO Kypca
oOyuaroruecsi OBJIa/IEBalOT  YHUBEPCA/TbHBIM  SI3bIKOM COBPEMEHHOW HayKH, KoTopas
bopMyHMpyeT CBOU IOCTI)KEHUSI B MaTeMaTHUeCKol dopme.

YuebHbIi1 Kypc anrebpbl U HayajJ MaTeMaTUYeCcKOro aHasM3a 3aKjaJbiBaeT OCHOBY [iis
YCIIEITHOTO OBJIa/IeHus1 3aKOHaMW (W3UKW, XWUMHH, OWOJIOTHM, TIOHUMaHUsi OCHOBHBIX
TeH/IEHIIUA pa3BUTHS KOHOMUKHM WM OOIeCTBEHHOW >KWU3HH, TI03BOJISIET OPUEHTHUPOBAThCS B
COBPEMEHHBIX [U(POBbIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIO/Ib30BaTh WX /IS
JanpHeuiero o0pa3oBaHUsT M B TIOBCEJJHEBHOM >KM3HM. B TO ’kKe Bpemsi OB/ajieHue
abCTpaKTHBIMU U JIOTHUECKH CTPOTMMU KOHCTPYKLIMSIMU ajireOpbl 1 MaTeMaTHUeCKOro aHain3a
pa3BUBaeT yMeHHEe HaxOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBATb WCTUHHOCTb, [[OKa3bIBaTh
YTBEPXKIEHUsI C TIOMOII[bI0 MHIYKIIMA U PacCyX/1aTh [eAyKTUBHO, UCII0/Ib30BaTh 00001eHe 1
KOHKpDeTH3al[1i0, abCTparMpoBaHHWe W aHajoruio0, (GOPMUPYET KpeaTHBHOE W KPUTUUECKOE
MBIII/IEHHE.

B xome u3yueHuss yuebHOro Kypca «Anrebpa W Hauaja MaTeMaTHYeCKOTO aHa/n3a»
oOyuaroIuecs: T0/yyarOT HOBBIA OIBIT peIlleHUs TIPUK/IAJHBIX 3a/lady, CaMOCTOSITE/IbLHOTO
TIOCTPOEHMsST MaTeMaTHUeCKUX Mo/jie/iell peaslbHbIX CUTYal[di, WHTEepHpeTaldyd TMOTyYeHHbIX
pellieHni, 3HaKOMSITCs C TIpUMepaMHM MaTeMaTHUeCKuX 3aKOHOMepHOCTel B TIpUpOJie, HayKe U
WCKYCCTBE, C BHIJAOIIMMUCS MaTeMaTHUeCKUMHU OTKPBITUSIMUA U MX aBTOPaMH.

YuebHbI Kypc 00/1a/jaeT 3HAUMTENbHBIM BOCIUTATE/NbHBIM TIOTEHIIMAIOM, KOTOPBIH
peann3yeTcss Kak uepe3 ydeOHbI Marepuas, CIOCOOCTBYHOIMM (DOPMHPOBAaHHMIO HAy4YHOTO
MHUDOBO33DeHUsI, TaK U uepe3 creuuduKy yueOHOUW [esiTe/lbHOCTH, Tpebyromeit
TIPO/IOJDKUTENIbHON ~ KOHIIEHTPAllMd ~ BHUMAaHWs, CAMOCTOSITEJIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MO/TyYeHHbIN pe3y/ibTarT.

B ocHoBe Meroguku oOyueHus aireOpe M HayajaM MaTeMaTHUeCKOTO aHaaM3a JIeXKUT
JiesiTeTbHOCTHBIM TTPUHLIUT 00yJeHusl.

B cTpykType yuebHOro Kypca «Asrebpa ¥ Hauasia MaTeMaTUYeCKOTO aHa/IM3a» Bbl/le/IeHbI

crefyrolide cofiep>KaTeJlbHO-MeTOAUUeCKUe JIMHUU: «Yucla U BbIUMCIeHUs», «DYHKIUU U



rpadvku», «YpaBHeHUs] U HepaBeHCTBa», «Hauasa MaTeMaTUueCKOro aHaiu3a», «MHOXecTBa 1
JoThKa». Bce OCHOBHBIE COZep)KaTe/IbHO-MeTOAWYeCKUe JIMHUM U3Yy4aroTCs Ha IPOTSHKeHUU
JBYX JieT oOyueHUsI Ha ypOBHe cpeZiHero oOiiero obpa3oBaHusi, eCTECTBEHHO J[IOTIOHSS APYT
Jpyra M TIOCTeNIeHHO HachIIasicb HOBBIMM TeMaMW W pa3jenamu. [laHHbI y4yeOGHbIM Kypc
SIBJISIETCS]  MHTETPAaTHMBHBIM, TIOCKOJBKY 00beiuHsieT B cebe cozepkaHHe HECKOIbKUX
MaTeMaTUYeCKuX AWCLUTUIMH, TaKMX Kak anrebpa, TPUTOHOMETPHS, MaTeMaTHUeCKWid aHaju3,
TeopUsi MHO)KeCTB, MareMaThueckasi Jorvuka u Apyrue. [To mepe Toro Kak oOyuaroriyecs
OB/aJieBalOT BCEé Oojiee IIMPOKMM MaTeMaTMUeCKUM arrapaToM, y HHX T0C/Ie/[0BaTe/bHO
¢dopmMHpyeTCs M COBEpILLIEHCTBYETCS YMeHHe CTPOMTb MaTeMaTUuecKylr0 MoZeb peanbHOU
CUTYal[M, TIPUMEHSITb 3HAHUs, TIOyueHHbIe TMPU M3y4YeHWH yueOHOTrO Kypca, AJIsi pelleHus
CaMOCTOSITe/IbHO C(OPMY/IMPOBAaHHOM MaTeMaTMYeCKOM 3ajaud, a 3aTeM WHTepIpeTHpOBaTh
CBOU OTBET.

CopepkarenbHO-MeTOMUeCcKass  JiMHUS  «Uucna W BbIUMC/IEHHs» — 3aBepllaer
(opMHpOBaHME HABLIKOB HCIIO/Ib30BAHUS AEHCTBUTE/BHBIX YKCes, KOTOpoe ObUI0 HavyaTo Ha
ypOBHe OCHOBHOTO 001riero obpa3zoBaHus. Ha ypoBHe cpezHero obirjero o6pa3oBaHusi ocoboe
BHUMaHUe y/enseTcss (POpMHUPOBaHUIO HAaBbIKOB pallMOHAIbHBIX BBIYMC/AEHUM, BK/IOYAIOLUX B
ce0s1 MCII0/Tb30BaHME Pa3NMUYHBIX ()OPM 3aMMCH YMC/Ia, YMEHUE JiesiaTh MPUKUAKY, BBITOIHSATH
TpUO/IMKEHHBIE BBIYUCIEHUS], OLIEHMBATh YMC/IOBbIE BBHIPA)KeHHs, pab0TaTh C MaTeMaTHUeCKUMHU
KOHCTaHTaMU. 3HaKOMble OOydJarolMMCsi MHOKeCTBAa HaTypasbHbIX, LIe/biX, PALMOHAIbHBIX U
[eVCTBUTE/IbHBIX YKCesT [IOTO/HSIOTCS MHOKECTBOM KOMIUIEKCHBIX yucesl. B KaXJoM U3 3TUX
MHO>KeCTB pacCMaTpHBarOTCsl CBOWCTBEHHbIE eMy crieliudrueckue 3ajaud U ornepaLyu: JieieHue
Hallesio, OTepUpOBaHMe OCTaTKaMM Ha MHOXKECTBe I[eJIbIX UHCes, O0cCo0ble CBOMNCTBa
paLMOHaNbHBIX U UPPALMOHANbHBIX YMCesl, apupMeTHUecKre orepalnuy, a TakKe H3B/leYeHue
KOpHSl HaTypa/lbHOM CTelleHM Ha MHOXeCTBe KOMIUIEKCHbIX  uucesn.  biaropaps
N0C/IeJOBaTe/IbHOMY  pacCLIMpPeHUIO Kpyra MCIOJb3yeMbIX uudCe/ll U 3HAKOMCTBY C
BO3MOYKHOCTSIMU UX TIPUMEHEHUs /I/1s pellleHus1 Pa3/IMuHbIX 3aiau GOopMUPYeTCs IpeficTaBIeHre
0 eJMHCTBe MaTeMaTHKH KaK HayK{ 1 eé poJiv B IOCTPOEHHH Mo/ie/lel pealbHOr0 MHUpa, IHUPOKO
WCTI0JTB3YIOTCST 000011[eHre ¥ KOHKPeTH3al[Hsl.

JIuaust «YpaBHEHUS! U HEPAaBEHCTBAa» peaiM3yeTcs Ha TPOTSHKeHWW BCero o0yueHUs Ha
ypoBHe cpeaHero obinero o0Opa3oBaHWsl, TIOCKOJIBKY B Kak[oM pasgesie IIporpamMmsi
TIpeJlyCMOTPEHO pellleHHe COOTBETCTBYIOLIUX 3aJiau. B pe3ysbraTe oOyuaroljuecsi OB/Ia/jeBatoT
pas/IMyHBIMA  METOJaMU PpelleHWs paLUOHA/IbHBIX, UppalMOHa/IbHBIX, I10Ka3aTe/bHbIX,
JorapupMUUecKUX ¥ TPUTOHOMETPHUYeCKUX YPaBHEHUH, HepaBeHCTB M CUCTEM, a TakxXe 3a/ad,

coJepXKallquXx TI1apdMeTphI. HO]’Iy‘lEHHLIe YMeHWA HIMPOKO MCIOJIB3YKOTCA TIpU HCC/IeJ0BaHHUU



GyHKIMI C TOMOILIBbIO TIPOM3BOAHOM, TIPY pellieHrH TPUK/IAIHBIX 3a/jau U 3a/lau Ha HaXOoXK/eHre
HauOOMBIINX M HAaUMEHBIINX 3HaueHni (QyHKIMuU. JaHHas cofep)KaTesibHast IMHUS BK/IIOYaeT B
cebsi Takke (opMHpOBaHME YMEHHM BBIMOJHATH pacuéThl 10 (Gopmysam, TpeoOpa3oBaHUs
palMOHaNbHbIX, UPPAaLiMOHaIbHbIX U TPUTOHOMETPUUECKUX BbIPa)KEHUM, a Tak)Ke BbIPayKeHUH,
cofiep>KalliuX CTereHd W jorapudmbel. brarogapss u3ydyeHHio anreOpanueckoro marepuana
TIPOUCXO/IUT  Ja/bHellllee pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPAKTHOTO — MBILUIEHUS
o0yuaroiuxcsi, GOPMUPYIOTCSI HaBBIKK JielyKTUBHBIX PacCy/eHHui, paboThl C CUMBOJILHBIMU
dhopmamu, mpe/icTaB/ieHHsI 3aKOHOMEPHOCTe U 3aBUCUMOCTel B BHie PaBEeHCTB 1 HePaBEHCTB.
Anrebpa nipezyiaraet 3 GpeKTUBHbIE HHCTPYMEHTHI /IJIs1 PellleHUsT TPAKTUUeCKUX U eCTeCTBeHHO-
Hay4HbIX 3a/lau, HarJIsiZIHO IeMOHCTPUPYET CBOM BO3MOKHOCTH Kak SI3bIKa HaYKHU.

CopepxaTebHO-MeTofuUecKast MMHUS «DPYHKIMM U TpabUKW» TECHO TepervieTaeTcs C
JPYTUMH  JIMHUSIMH ~ y4eOHOTO  Kypca, TIOCKOMBbKY B  KakKOM-TO  CMbIC/Ie  3a/laéT
Moc/iefloBaTelbHOCTh ~ M3yUeHWss  Marepuasna. VI3yueHue  CTeleHHOW, TlOKa3aTebHOM,
JorapupmMUUecKoil U TPUrOHOMEeTprUYeCKUx (QyHKLMMA, UX CBOWCTB U rpadUKOB, UCIOIb30BaHKE
byHKUMN A7 pellleHUs 3a/lad M3 APYruX ydeOHBIX IpeJMEeTOB U peasibHOW )KU3HU TeCHO
CBSI3@aHO KakK C MaTeMaTUueCKWM aHa/lu30M, TaK U C pellleHWeM ypaBHeHHI U HepaBeHCTB. [Ipu
3TOM 0O0JIbIlIoe BHUMaHHWe yjenseTcsi (OPMHPOBAHUIO YMEHHUS BbIpakaTh (hopMysiamu
3aBUCUMOCTH MeX/ly pa3IMuHbIMU BeJIMYMHAMU, UCCIe[0BaTh MoaydyeHHble (QYHKLMH, CTPOUTh
ux rpadukd. Martepuan 3TOM cofep)KaTeJlbHOW JIMHUM HaleieH Ha pa3BUTHE YMEHUH WU
HaBbIKOB, TO3BOJISIIOLLMX BbIpa)KaTh 3aBUCUMOCTH MeXAy Be/JWYMHAMU B pasiMuHOM (opme:
aHalMTHUeCcKol, rpaduueckoli u cyoBecHOW. Ero wu3ydyeHue cCriocoOCTByeT —pa3BUTHIO
a/ITOPUTMUYECKOTO  MBIIIJIEHUs,  CIOCOOHOCTH K O0OOIIeHHWI0 ¥ KOHKpPeTH3aLuH,
WCTI0/Tb30BaHUI0 aHaIOTU.

CopepxxarenbHasi uHUsT «Havana MareMaTHyeckoro aHaiv3a» M0O3BOJISIET CYILeCTBEHHO
PaCHIMPUTh KPYT KaK MaTeMaTUYeCKUX, TaK M TIPUKJIAHBIX 3afiay, JOCTYIHBIX 00ydarommmcs,
TaK KakK y HUX TOSIB/ISI€TCS BO3MOXXHOCTb CTPOUTh I'PaMKKU CI0XKHBIX (QYHKLMA, Onpesie/isiTb UX
HauOosIbIlIe U HauMeHbllIMe 3HaueHUs, BBIUMC/ISATE TUIOL[aid GUryp U oObEMBI Tesl, HaXOJUTh
CKOPOCTU M YCKOpPeHHsi mpolieccoB. [laHHasi cojep)kaTenbHasi JMHUS OTKDbIBaeT HOBbIE
BO3MOXXHOCTM TIOCTPOEHHUSI MaTeMaTMUeCKUX Mojiesiell peanbHbIX CUTYyal[Uii, T03BOJIsIET
HaxXO/UTh Hawlyulllee pellleHWe B TMPHUKIaJHbIX, B TOM UHC/Ie COLMaJbHO-3KOHOMHUYECKHUX,
3ajjauaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTMuecKoro aHajiu3a CrocoOCTBYeT pa3BUTHIO
abcTpakTHOrO, JOPMaTBLHO-IOTUUYECKOTO W KPeaTMBHOTO MBILLIeHUs, (POPMUPOBAHUIO YMEHUH

pacrno3HaBaTh NPOSIBJIEHHsT 3aKOHOB MaTeMaTUKU B HayKe, TeXHUKe U UCKyccTBe. OOyuaroruecst



Y3HAIOT O BBIJAIOIIUXCS pe3y/bTaTax, MoMyueHHbIX B X0/ie Pa3BUTHUSI MaTeMaTHKW KakK HayKu, U
00 1X aBTOpax.

Copep>xaTrebHO-MeTO[UUeCcKasi JIMHUSI «MHOXKeCcTBa W JIOTHKa» BK/IIOYaeT B cebs
37IeMeHTbl TEeOpUM MHOXKECTB W MaTeMaTUUeCKOW JIOTMKW. TeopeTMKO-MHO)KeCTBEHHbIe
TIpe/ICTaB/ieHNsT TIPOHU3BbIBAIOT BeCh KypC IIKOJBHOW MaTeMaTHKW W TIpefjiararoT Haubosiee
YHUBepCa/bHbIN $3bIK, OObeJUHSIOLMI BCe pa3jefbl MaTeMaTUKU U e€ TIPUIOKeHUH, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTUUeCKHUe JUCLUIIMHBI U UX PUJI0XKEeHUs B ejuHOe Lienoe. [ToaTomy
BaXHO /laTh BO3MOXKHOCTb 0O0yuaroIeMycsst TOHMMaTh TeOPeTUKO-MHOXXeCTBEHHBIN SI3bIK
COBpeMEeHHOW MaTeMaTUKW M HCII0/Ib30BaTh €ro /Jisi BbIpaXKeHWs CBOMX MbIciei. [Ipyrum
B&)KHBIM NPU3HAKOM MaTeMaTUKU KaK HayKW C/eJyeT NpU3HaTb CBOMCTBEHHYIO €l CTPOroCTb
0o00CHOBaHMI U (C/ilefloBaHMe OIpeJe/IEHHBIM TIpaBW/aM  TIOCTPOEHUsT  /I0Ka3aTesbCTB.
3HaKOMCTBO C 3/IeMeHTaMHd MaTeMaTUUecKoW JIOTUKA CTOCOOCTBYET pa3BUTHIO JIOTUUECKOTO
MBIIIIEHUS] 00YYArOIIUXCsl, TIO3BO/ISIET UM CTPOUTH CBOUM PACCY’>KJeHHsT Ha OCHOBE JIOTUYeCKUX
ripaBuI, GOpMHUPYeT HaBbIKU KPUTHUECKOTO MBIIIL/IEHUS.

B yue6HOM Kypce «Asirebpa ¥ Hayaja MaTeMaTHUeCKOTO aHajau3a» TPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYeCKOTO  MO/Ie/IMPOBaHMsi,  KOTOpble  TIPHU3BaHbI  CIIOCOOCTBOBATh
¢bopMHpOBaHHI0 HABBLIKOB TIOCTPOEHUsI MOJejiell peasibHbIX CUTyaluid, HCC/Ie[OBaHUS STUX
MoZiesieldl C TIOMOLIBIO armapara aareOppl M MaTeMaTH4ecKOro aHaiv3a, WHTeprpeTalyu
TOJIyUeHHBIX pe3y/bTaToB. Takue 3a/laHusl BIUIETEHbl B KaXK/bli M3 pasfiesioB IPOrpaMMbl,
TIOCKOJIbKY BeCh Marepuasn y4eOHOro Kypca IIUPOKO MCIIOJIb3yeTCs /ISl PellleHus] TIPUK/IaJHbIX
3aau. [Ilpu pellleHWMM PpeasbHBIX — TPAKTHUECKWUX 3a/@au  OOydarolyecs pa3BUBAIOT
HaO/MI0JaTeIbHOCTh, YMEHHe HaxO/WTh 3aKOHOMEPHOCTH, abCTparupoBaTbCsi, WCIO/b30BaTh
aHajIorui, 0060011aTh ¥ KOHKPeTH3WpoBaTh MpobsieMy. [lesTebHOCTh MO (DOPMHUPOBAHHUIO
HaBBIKOB pellleHUs TIPUK/IaHBIX 3a/jau OpraHu3yeTcsl B MPOLiecce U3yueHUsl BCeX TeM yueOHOro
Kypca «Anrebpa 1 Hauaia MaTeMaTHUeCKOTO aHa/T|3a».

Ha n3yueHue yueOHOTO0 Kypca «Asrebpa ¥ Hayajia MaTeMaTUYeCKOTO aHa/Ii3a» OTBOAUTCS
272 yaca: B 10 knacce — 136 yacoB (4 uaca B Hefiento), B 11 kmacce — 136 vacoB (4 yaca B

HeJieio).



COJEPXAHUE OBYYEHUSA

10 K/TACC

Yuc/ia ¥ BBIYUCTICHUA

ParonanbHbie urciaa. OObIKHOBEHHBbIE U [leCSITUUHBbIe APOOH, MPOLEHThI, OeCKOHEeUHbIe
niepuo/iuueckre apobu. IlpumeHeHue ApoOeii U MPOLEHTOB [Jisl pellieHUst MPUKIaHbIX 3a/jau U3
pa3MYHbIX OTpac/el 3HaHWUM 1 peaibHOM YKU3HU.

[HeiicTBuTe/NbHBIe yKMc/la. PaljoHa/nbHble W MppalLMOHaibHble urcia. ApudmeTuueckrie
orepaly C AelCTBUTeNbHBIMM UuC/1aMd. MoOAy/nb [eWCTBUTENBHOIO YMC/Ia U ero CBOMCTBA.
[Mpubnv>kéHHbIe BLIUMC/IEHUs], TIpaBUia OKPYIJIeHUs, TIPUKWKA W OLIeHKa pe3y/bTaTa
BBIUKC/IEHUI.

CrerneHb C 1e/bIM MoKa3aTesnieM. buHoMm HeioToHa. Mcnosib3oBaHue noaxopsiieii (opMbl
3aIycy JelCTBUTe/bHBIX UMCes [J1s pellleHys IPAKTUUeCKUX 3a/iau U Npe/CTaB/IeHus] JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENeHU U ero CBOMCTBA.

CreneHb C palMOHa/JbHBIM II0Ka3aTeleM M eé CBOWCTBA, CTeleHb C [elCTBUTE/IbHbIM
TIoKa3aTesieM.

Jlorapudm umcsa. CoiicTBa sorapudma. lecsiTuuHble U HaTypasibHble J10rapudMbl.

CHHyC, KOCMHYC, TaHI'€HC, KOTaHT€HC UMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC U
apKTaHTeHC YMC/IOBOIO apryMeHTa.

YpaBHeHMs1 U HepaBeHCTBA

ToxxgecTBa W TOXKAECTBeHHble TpeoOpa3oBaHUs. YpaBHEHHWe, KODeHb ypaBHEHWUS.
PaBHOCH/IbHBIE YpaBHEHUS U ypaBHeHUsI-Cle[CcTBUS. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PellleHHs 1iebIX U IpOOHO-paljioHaIbHBIX YPaBHEHUM 1 HepaBeHCTB.
MHorousieHbl OT OZJHOM TepeMeHHOW. [leleHMe MHOrousieHa Ha MHOTOWIeH C OCTaTKOM.
Teopema Be3y. MHorousieHs! ¢ 1jesibiMu Ko3dduiientamu. Teopema Bueta.

[Tpeobpa3oBaHus UNC/IOBBIX BHIPaXKEHWH, CO/leprKallliX CTerleHd U KOPHHU.

VppaimioHanbHble  ypaBHeHMs. (OCHOBHble MeTO/bl  pelleHHsl  HppaljiOHa/IbHBIX
YPaBHEHUH.

[TokasarenbHble ypaBHeHUs1. OCHOBHbIE MeTO/IbI pellleHHs [T0Ka3aTe/IbHbIX YPaBHEHUM.

[Tpeobpa3oBaHue BbIpaXKeHUM, CO/leprKalliX JIorapuMbl.

Jlorapupmuueckue ypaBHeHHs.. (OCHOBHble MeTO/bl pelleHHs JIorapu(MUYeCcKUx

YPaBHEHUH.



OcHoBHBIE TpUTOHOMeTpUYeckue (opmysbl. [IpeoOpa3oBaHHe TPUTOHOMETPUUECKUX
BbIpa)keHuil. PellleHre TPUrOHOMETPUUECKUX ypaBHEHUH.

Pemienue cucteM JMHeHWHBIX ypaBHeHWM. MaTpulla CHUCTeMbl JIMHEMHBIX YpaBHEHHM.
Onpejenurens MaTpullbl 2X2, ero reoMeTpUYeCcKUil CMbIC W CBOWMCTBA, BLIUMC/IEHHE €ero
3HaueHusi, IPUMeHeHre OTpeJie/IUuTesl [Jisl PellleHus] CUCTeMbl JIMHeHbIX ypaBHeHuH. PelieHue
TNIPUKJIA/IHBIX 33/lay C MOMOILBI0 CUCTEeMbI TUHEHHBIX ypaBHeHU. VcciieoBaHUe MOCTPOEHHOM
MO/IeJIM C TTIOMOILIbI0 MaTPUL] U OTIpe/ieiuTesne.

[TocTpoeHre MaTeMaTUUeCKUX MOJesiel peajbHOW CUTyalldyd C TMOMOILBI0 YDPaBHEHUW U
HepaBeHCTB. [IpuMeHeHUe ypaBHeHU U HepaBEHCTB K peIIeHUI0 MaTeMaTU4YecKuxX 3ajay U
3a/1a4 13 pa3IMYHbIX 00/1acTell HayKW W peasbHOW >KU3HHU.

DyHKIUHA ¥ rpaduKu

@ynk1ms, crnocobsl 3amaHus GyHKOMA. B3aumHO obpartHbie ¢yHKuyu. Kommoswius
¢dyukmid. I'padmk GyHKIMN. DneMeHTapHbIe peobpa3oBaHust rpadrKOB QyHKLIMH.

O6nacThb oripefiesieHUs1 U MHOXKECTBO 3HaueHWH QyHKmu. Hymt ¢yHkium. TIpomexxyTku
3HAKOMOCTOSIHCTBA. UéTHble W HeuéTHble (GyHKIMU. [lepuoanyeckue QyHKUuM. [IpoMexyTKu
MOHOTOHHOCTH (YHKLIMH. MakCUMyMbl 1 MUHUMYMbI (pyHKI[UM. Hanbosbillee ¥ HauMeHblllee
3HaueHUs1 PYHKLIMU Ha TIPOMEXKYTKe.

JIvHeliHasi, KBaJIpaTUYHasA U ApOOHO-MHeHHast PyHKIUU. D/ieMeHTapHOe UCC/Ie/JOBaHNe U
TIOCTPOeHUe UX TpapUKOB.

CreneHHasi (yHKLUSI C HaTypajdbHbIM U LieJibIM MoKa3aTesneM. E€ cBoiicTBa M rpaduk.
CroiicTBa U TpadMK KOPHSI N-OM CTeneHW Kak (YHKIMM OOpaTHOM CTereHW C HaTypajbHBIM
TIOKa3aTeseM.

[MToka3atenbHast U norapudmuueckasi GyHKLMM, UX CBOWMCTBa U rpaduku. Vcrosnb3oBaHue
rpadvkoB (GyHKLWM Z/is1 pellieHus] ypaBHeHUi.

TpuroHomeTpuueckasi OKDPY>XHOCTb, OIpejie/ieHle TPUTOHOMEeTPUYeCKUuX  (DyHKUUN
YKC/I0BOTO apryMeHTa.

®yHKI[MOHa/IbHBIE 3aBUCUMOCTH B peaibHbIX Mpolieccax U siBjieHusx. ['padvku peasbHbIX
3aBUCUMOCTE}A.

Hauasia MaTeMaTH4eCcKoOro aHaim3a

[TocepoBaTenbHOCTH, CIIOCOOBI 3a/IaHUSI TTOC/Ie/[OBaTe/TbHOCTeH. MeTos MaTeMaTU4YeCKOM
WHAYKLUU. MOHOTOHHBIE U OrpaHUuUeHHbIe T0C/e/[0BaTebHOCTU. VICTOpUS BO3HUKHOBEHUsI
MaTeMaTHUeCKOro aHa/li3a KakK aHa/ii3a 6eCKOHeuHO MaJlbIX.

Apudmernueckass ¥ TreoMeTpuueckasi —TpOrpeccMd. beckoHeuHo — yObiBarolijas

reoMeTpruyeckKas Iporpeccus. CYMMa 6eCKOHEYHO Y6bIBa}OLHEﬁ FEOMETqueCKOﬁ nporpeccum.



JInHeMHBIM W 3KCIIOHeHLManbHbIA pocT. Yucno e. Dopmysa CIOKHBIX TPOLIEHTOB.
Vcrniosib30BaHre MpOrpeccuu [Jijs pellleHrst peasbHbIX 3a/jau NPUK/IaHOT0 XapakTepa.

HenpepbiBHble ¢GYHKLIMA W WX cBOMcTBa. TOukd pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuuii. CBoiicTBa (GYyHKLMI HeNpepbIBHBIX Ha OTpe3ke. MeToJ WMHTEpPBAOB /ISl pelleHust
HepaBeHCTB. [IprMeHeHNe CBOWCTB HellpepbIBHBIX (DYHKLIMH /17151 pellieHus 3a/au.

[TepBasi 1 BTOpas rnponsBojHble GyHKIMU. OnpesiesieHre, reOMeTpUYeCKU U (pr3nyecKuii
CMBIC/T IPOU3BO/IHOM. Y paBHEHHE KacaTe/bHOU K rpaUKy (PyHKLIMH.

[Tpon3sBojHbIe 3/1eMeHTapHbIX (yHKLuMM. [Ipon3BoHas CyMMBbl, IPOM3Be/leHNs], YaCTHOTO
Y KOMIIO3ULIMU (YHKLIUH.

MHo>xecTBa U JIOTUKAa

MHo>kecTBO, orepaly HaJ, MHOXKeCTBaMU U UX CBOMcTBa. Jluarpammsl Diiiepa—BeHHa.
[TprMeHeHNe TeOpeTMKO-MHOKEeCTBEHHOr'O ammapaTa [Jjisi OMKCaHWs peasbHbIX IPOLeCCOB U
SIBJIEHUH, TIPU PelleHrH 3aJ,au U3 APYTUX yueOHBIX MpeMeTOB.

OrmpefenieHe,  TeopeMa, CBOWMCTBO  MaTeMaTM4YecKOro  00BeKTa,  ClefCTBUe,

A0Ka3aTe/IbCTBO, PABHOCHJ/IbHbIE YDABHEHUAA.

11 KJTIACC

Ymuc/ia 41 BbIUUC/IeHUA

HarypanbHubie ¥ uesble uucia. [IpuMeHeHWe NPU3HAKOB [JeMMOCTU LieJIbIX YMCeI,
HauOonbIMi obmmuii genutesns (ganee — HO/) u HauMeHbliiee obirjee KpaTHoe (fanee — HOK),
OCTaTKOB MO MOAY/IF0, afroput™Ma EBkina A1 perieHust 3a/1au B Lje/IbIX YUC/Iax.

KommiekcHple uwncna. Asrebpavyeckas W TpUTOHOMeTpUYecKas (DOpMbI  3aIlviCH
KOMIIJIEKCHOTO uHc/ia. ApudMeTHueckue orepalydyd ¢ KOMITIeKCHbIMUA uuc/iaMd. V300pakeHue
KOMILJIEKCHBIX UMces Ha KOOpAUHAaTHOU miockocTu. Popmysia MyaBpa. KopHu n-oii crerieHu U3
KOMIJIEKCHOTO uuc/a. [IpyuMeHeHHe KOMIUIEKCHBIX uucen [Jisg pelleHUs (U3NUeCKUX U
reoMeTpUUYeCKUX 3ajau.

YpaBHeHMsI U HepaBeHCTBA

CucTremMa ¥ COBOKYITHOCTb YpaBHEHUM U HepaBeHCTB. PaBHOCU/TbHbIE CUCTEMBI U CUCTEMBbI-
cnencTBUs. PaBHOCU/IBHBIE HEPAaBEHCTBaA.

OTbOOp KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHHWH C TIOMOIIbI0 TPUTOHOMETPHUECKOU
OKPY>KHOCTH. PellieHre TPUTOHOMETPUUECKHUX HePaBeHCTB.

OCHOBHbIE MeTO/Ibl pellieHUs] T0Ka3aTe/bHbIX U JIorapU(pMUUeCKUX HepaBeHCTB.

OCHOBHBIE MeTO/Ibl pellleHHs MppaljuOHa/IbHbIX HEPABEHCTB.



OcCHOBHbIe ~ MeTOJbl  pelleHus] CHCTeM M  COBOKYIHOCTEeHd  paljMOHaJ/bHbBIX,
VppaLMOHaJIbHbIX, TTOKa3aTe/bHbIX U JIOrapuMUUeCKUX ypaBHEeHUH.

YpaBHeHUsl, HepaBeHCTBA U CUCTEMBI C TlapaMeTpamMH.

[TprMeHeHMe ypaBHeHHH, CUCTEM M HepaBeHCTB K pellleHUI0 MaTreMaTU4yeCKMX 3afiau U
3a7la4 U3 pa3NMUHBIX 00s1acTel HayKd W peasibHOW >KU3HH, WHTepIIpeTardsi MOIy4YeHHbIX
pe3y/bTaToB.

dyHknuu U rpapuku

I'paduk kommo3uumu GyHKuH. ['eomeTprueckue oOpa3bl YpaBHEHWI M HepaBeHCTB Ha
KOOPZMHAaTHOM IJIOCKOCTH.

TpuroHomeTpryeckre GyHKLIMH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeToAbl pellleHHs] ypaBHEHW U HepaBeHCTB. ['paduueckrie MeTOZbI
pelleHUs 3a/iau C apaMeTpaMH.

Vcnonb3oBaHue rpaUKoB (PYHKLMM [/ MCCIef0BaHUs TPOLIECCOB U 3aBUCHMOCTEH,
KOTODbIe BO3HUKAIOT MPH pellieHuH 3a/jau U3 APYrux yueOHbIX MpeIMeTOB U peasibHOW KU3HU.

Hauana MaTeMaTH4eCKOro aHa/Im3a

[TprMeHeHMe NTPOM3BO/IHOM K UCC/IeI0BaHUIO (DYHKLIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxeHre HanOOo/IBIIIETO ¥ HAMMEHBIIIero 3HaUeHH I HeTlpephIBHOW (YHKIMY Ha OTPe3Ke.

[IpyMeHeHUWe TPOM3BOJHOW [Jisi HAXOX/EHWsS HaWIydllero pelleHus] B TPUK/IaJHBIX
3ajjauax, /s OmnpefiesieHWss CKOPOCTH M YCKOpeHHWsl Tiporiecca, 3aJaHHOTO (OpMyJsioN Wiu
rpaukom.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpa3Hbie 37eMeHTapHBIX
¢dyHukimii. [TpaBuia HaxoXJeHUsI TIepBO0OPa3HbIX.

Wurerpan. ['eomeTpruueckrii cCMbIC/ MHTerpana. BeluvcieHre onpeie/IéHHOTO MHTerpasia
o popmyne HetoToHa-JlelibHUIIA.

[lpumeHeHWe WHTerpana /s HAaXOKAEHUS TIUIOMaZeld TUIOCKUX ¢Guryp u 00BEMOB
reoMeTpUuUecKuXx TeJl.

[Tpumeps! perienuii Aud@epeHIManbHbIX YpaBHEHU. MaTeMaTuueckoe MO/ie/IMpOBaHue

peasibHBIX MPOL[ECCOB C TTOMOIIBI0 Au(depeHIMaTbHbIX YpaBHEHU.



IINMTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUEBHOI'O KYPCA <«AJI'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIMI YPOBEHBL) HA
YPOBHE CPEJHEI'O OBIIJEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIbTATDI

1) rpa)KJaHCKOr0 BOCITUTAHUS:

cOPMHUPOBAHHOCTh ~ TPAKJAHCKOW TO3WIMM  O0yuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YjieHa POCCHMCKOro oOIecTBa, Tpe/CTaB/ieHWe O MaTeMaTHUeCKHUX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYp, SBJEHUM, TPOLeAYP TPa’KIAHCKOTO O0OIecTBa
(BBIOOpHBI, OIMpPOCHI U APYroe), YMeHHe B3aWMOJEMCTBOBAaTh C COLMAJbHBIMU HWHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLMSAMU U Ha3HAUEHUEM;

2) IaTPHOTHUYECKOTO BOCIIMTAHUSA:

cchOopMHPOBAaHHOCTh POCCUHCKOM IPaXKAAHCKOW UIEHTUUHOCTH, YBa)KeHHUsl K TPOIILJIOMY U
HaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, 1[eHHOCTHOe OTHOIIIeHWe K JAOCTW)KEHHSM POCCUMCKUX
MaTeMaTUKOB U POCCHUHCKOM MaTeMaTH4eCKOW IIKOJIbl, MCIO/Ib30BaHUE 3TUX JOCTH)KEHUM B
JIPYyTUX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMUKY;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HaHWEe  [JYXOBHBIX L[eHHOCTe  pOCCHMCKOrOo  Hapoia, C(hOpMHUPOBAHHOCTb
HPABCTBEHHOI'0 CO3HAHMSI, STUUECKOr0 TOBe/IeHHs], CBSI3aHHOTO C MPaKTUYeCKUM MpUMeHeHUeM
JOCTVKEeHUM HayKWd U [leITe/TbHOCTbI0 YUEHOTo, OCO3HaHWe JIMYHOTO BK/aZila B MOCTPOEHUe
ycToiurBOro OyyIero;

4) 3CTeTHYECKOr0 BOCIUTAHMSA:

3CTeTUYeCKOe  OTHOLIeHWe K  MUpYy, BK/IWUas  3CTETUKY  MaTeMaTUuecKUX
3aKOHOMEpHOCTel, OOBEeKTOB, 3a/lay, pelleHrd, pacCy>K[eHWd, BOCIPUUMUUBOCTb K
MaTeMaTUUeCKUM acTieKTaM pa3/InuHbIX BU/IOB UCKYCCTBA;

5) ¢pu3uUecKoro BOCIUTAHMS:

chOpMHPOBAHHOCTh YMEeHHUSs IPUMEHSITh MaTeMaThyeckue 3HaHusl B UHTepecax 3/[0pOBOTO
u Oe3omacHOTO oOpasa >XM3HHW, OTBETCTBEHHOE OTHOIIIEHHe K CBOEMY 37I0POBBIO (3710pOBOe
nuTaHue, cOa/laHCUPOBAHHBINA PEXKUM 3aHATHH U OT/IbIXa, Pery/sipHas (ru3nueckast akTUBHOCTB ),
bu3nUecKoe COBEPILIEHCTBOBAHHE TIPU 3aHATHUSIX CTTIOPTUBHO-03/J0POBUTE/ILHOM [1eSITe/TbHOCThIO;

6) TPyA0BOro BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHWe LIeHHOCTH TPY/JO/00Us, UHTepeC K pa3InyHbIM chepam

HpOd)eCCI/IOHaHbHOﬁ AedaTe/IbHOCTH, CBA3dHHBIM C MaTeMaTHUKOl U eé MPpUI0XKEHUAMH, YMEHNE



coBepIIaTh OCO3HaHHBIM BbIOOp Oyaymiedt mpodeccM W peasM30BBIBaTH COOCTBEHHBIE
)KU3HEHHbIe TIIaHbl, TOTOBHOCTH M CIOCOOHOCTH K MaTeMaTHueckoMy 0O0pa30BaHUIO W
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH YKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pellieHuH
NPaKTUYeCKHX 3ajlay MaTeMaTU4eCKOl HarpaBIeHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHNA:

CcOpMUPOBAHHOCTb 3KOJIOTHUECKOW KYJ/bTYPbl, TIOHWMaHWe BJWSHUS —COLMAIbHO-
KOHOMUYeCKHMX TIPOL|eCCOB Ha COCTOSIHWE TIPUPOAHOW M COLMAasbHOM CpeZibl, OCO3HaHHe
rnobasbHOTO  XapakTepa  9KOJIOTWUYeCKMX  MpoOsieM, OpWeHTalus Ha  TpHMeHeHHe
MaTeMaTUYeCKUX 3HAaHWH /IS PelleHus 3a/lau B 00JIaCTH OKPY)KAIOIIeH Cpefibl, TJIaHUPOBaHKUe
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX MTOC/IeICTBUH [/ OKPY>KaloLllel cpe/ibl;

8) HeHHOCTH HaYYHOTr'0 MO3HAHUS:

chopMHUPOBaHHOCTE MHPOBO33DEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOILeCTBEHHOM MPAKTHKH, TOHMMaHHe MaTeMaTHUeCKOW HayKd Kak CQepsl
YyesI0BeueCcKol /1esITe/TbHOCTH, TAroB €€ pa3BUTHSL M 3HAUMMOCTH [Jisl Pa3BUTUS LIMBUIM3ALIUH,
OBJIaJieHre SI3bIKOM MaTeMaTHKH U MaTeMaTHUeCKOU Ky/IbTYypPOl Kak Cpe/ICTBOM ITO3HAaHUS MUPa,
TOTOBHOCTH OCYIL|ECTBJISITb ITPOEKTHYIO M MCCI/Ie/I0BaTeTbCKYIO [eATe/lbHOCTh HHAWBH/YAIbHO U

B TpyIIIe.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yUeOHbIe JeiiCTBUS

Ba3oBbie lornyeckue JelMCTBUA:

BLISIB/IAITH M XapaKTePU30BaTh CYI[eCTBeHHbIe TPU3HAKA MaTeMaTHUYeCKMX OOBLeKTOB,
TOHSATUM, OTHOIIEHWW MeXAy TOHATUSIMH, (OPMYJIMPOBaTh  OMpeZie/ieHusl  TOHSATHH,
yCTaHaB/MBaTh CYIIeCTBEHHBIA TIPHU3HAK KacCU(PUKALMK, OCHOBaHUSI AJisi 000O0IIeHus u
CpaBHeHUs1, KpUTepHHU NPOBOIMMOT0 aHa/N3a;

BOCTIPUHMMATh, (OPMY/MPOBaTh W TIPeo0pa30BbIBATh CYXKAEHUS: yTBepAWUTEebHbIE U
OTpHULIaTe/IbHbIe, eJUHUYHbIE, YaCTHBIE U 001I[1e, YC/IOBHBIE;

BBISIB/ISITH MaTeMaTHuyecKue 3aKOHOMEepPHOCTH, B3aWMOCBSI3U U MPOTHUBOpeursi B (pakTax,
JAHHbIX, HAOMIOMEHUSIX W  YTBEPXKAEHUSX, TIpeJjiaraTb KPUTEPUU [Ji1  BbISBIEHUS
3aKOHOMEPHOCTeN 1 IPOTUBOPEYUH;

Jlenath BBIBOJbl C MCIO/Ib30BaHMEM 3aKOHOB JIOTUKH, AeJYKTUBHBIX W WHIYKTHUBHBIX

YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUH 10 aHa/I0THH;



TIPOBO/TUTh CAMOCTOSITE/THHO ZI0Ka3aTebCTBA MaTeMaTHUECKUX YTBEPKAeHUM (TIpsiMble U
OT TPOTHUBHOIO), BBICTPAMBATh AapPryMeHTAlMi0, TPUBOJUTH TIPUMEPbI W KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>K/JIEHUS U BBIBO/IBI;

BbIOMpaTh Croco® pemneHusi yuyeOHOW 3afjaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pellieHUsi, BBIOMpaTh Hauboiee TOAXOMAINIUNA C YYETOM CAMOCTOSITE/IbHO —BbIZI€TIEHHBIX
KpUTEpUEB).

Ba3oBble Hcc/ieioBaTe/IbCKHe AeHCTBUSA:

WCTIO/Tb30BaTh BOTIPOCHI KaK MCC/Ie/[0BaTeIbCKU MHCTPYMEHT T03HaHUsI, POPMYJ/IMPOBaTh
BOTPOCHI, (DUKCUPYIOIIMe TIPOTUBOpeure, MpobeMy, yCTaHAB/IMBaTh WMCKOMOe U JlaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBO/IUTH ~ CAMOCTOSITEJTIBHO ~ CIJIAHUPOBAHHBIA ~ 3KCIIEPUMEHT, UCC/IeIOBaHHE 110
YCTaHOBJIEHUIO OCOOEHHOCTeH MaTeMaTH4eCcKoro 0OBeKTa, SIBJeHUs, TIPOIecca, BbISIBIEHUIO
3aBUCUMOCTeN MeXTy 00beKTaMu, IBJIEHUSIMH, TIPOIeCCaMu;

CaMOCTOSATe/TEHO (pOpPMYIMPOBaTh 0000IeHNsT M BBIBOABI 110 Pe3yJibTaTaM MPOBeEHHOTO
HaOJTI0IeHus1, UCCTIeJOBaHMsl, OLIEHUBATh JJOCTOBEPHOCTh TIOTyUY€HHBIX Pe3y/IbTaTOB, BHIBOJIOB U
0000111eHHH;

TIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHe TPOIIeCCa, a TAKXKe BBIBUTATh MPe/IIOI0KEeHUs O
€ro pa3BUTHU B HOBBIX YC/IOBUSIX.

Pab6ora c uadopmanueii:

BBISIB/IATE J1e(ULUTEI HHPOPMALIH, JaHHBIX, HEOOXOUMBIX /Il OTBeTa Ha BOTIPOC U /ISt
pellieHys 3a/iauw;

BbIOMpaTh WH(POPMALIMI0O W3 WCTOYHMKOB  pa3/IMUHBIX THIIOB, aHA/JIW3UPOBaTh,
CHCTEMAaTU3UpPOBAaTh W HWHTEPHPETHPOBAaTh HHGOPMALMIO pa3/MUHBIX BHJOB M (QOpM
TIpe/ICTaB/IeHus];

CTPYKTYpUpOBaTh  WH(OPMALMIO, TIPeJCTaB/sATH €€ B  pa3IWuyHbIX  (opmax,
WITIOCTPUPOBATh rpaduuecKy;

OLIEHWBAThb HAAEKHOCTh HWHGOPMALMM TI0 CAMOCTOSITEIbHO  C(OPMY/IMPOBAHHBIM

KPUTEPHSIM.

KoMMyHHUKaTHBHBIE YHHBepCa/ibHbIe yueOHbIe JeiiCTBUS
Oomenue:
BOCIIPUHUMATh ¥ ()OPMYJIMPOBaTh CY)KJEHUSI B COOTBETCTBUU C YC/IOBUSIMH U IIeJISIMU

O6H.[€HI/IH, SICHO, TOYHO, I'PAMOTHO BBIDA)KaTb CBOKO TOUKY 3p€HHA B YCTHBIX W IMHMCbMEHHBIX



TeKCTaX, [JaBaTb TOSICHEHWs IO XOJy PpelleHdsl 3a/auyd, KOMMEHTHPOBATh I0/yuYeHHbIN
pe3yJIbTarT;

B Xofle 00Cy)KeHusi 3a/laBaTh BOIIPOCHI TIO0 CYIIECTBY 0OCY»K/aemMoi TeMbl, TIpob/eMbl,
pelllaeMOM 3a/jauy, BbICKa3blBaTb H/leH, Halle/leHHble Ha TIOMCK peLIeHHs, COMOCTaB/sATbh CBOU
CY)KIeHHUSI C CY)K[eHUSIMH [IPYTUX YYaCTHUKOB [uasora, 0O0HapykKMBaTh pas3nyure U CXOJCTBO
MO3ULIMHI, B KOPpEKTHOM popme (HOpMYTMPOBaTh Pa3HOI/IacHsi, CBOM BO3pakKeHHs;

TIpe/ICTaB/IsITh pe3y/bTaThl pellieHus 3ajlaud, SKCTIepUMeHTa, MCC/ie/loBaHUsl, TPOEeKTa,
CaMOCTOSITE/ILHO BbIOMpaTh (opmMar BBICTYIJIEHHMS C YY6TOM 33/au [pe3eHTallid U

0cobOeHHOCTel ayAUTOPUH.

Pery/isiTHBHBIE YHHBepPCa/IbHbIE yUeOHbIe 1elCTBUS

Camoopranusanus:

COCTaB/IATH TJIaH, aATOPUTM pellleHrsl 3a/jaud, BbIOMpaTh COCOO perieHus C Y4EToM
MMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTUPOBATb
BapMaHTHI pelleHU C yU6TOM HOBOW MH(OPMaLUH.

CaMOKOHTPO/Ib, 3MOL{HOHA/IbHBII HHTE/VIEKT:

B/IaJIeTh HaBBIKaMH TI03HaBaTebHOW pedieKCy KaK OCO3HaHHsI COBEpIIaeMbIX [IeHCTBUM
Y MBIC/IUTE/ILHBIX TIPOLIECCOB, WX pe3y/lbTaTOB, B/aJeTh CIIOCOOaMH  CaMOTPOBEPKH,
CAaMOKOHTPOJIS TIPOL{ecca U pe3y/ibTaTa pellleHrs MaTeMaTUueckKoi 3aZiaui;

npe/IBUZIeTh TPYAHOCTH, KOTOpPble MOTYT BO3HMKHYTh TIPH pelIeHHH 3aJaud, BHOCHTb
KOPPEKTHBBI B /IeSITEJTbHOCTh HA OCHOBE HOBBIX O0OCTOSITE/IBCTB, AAHHBIX, HAWZEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLleHMBaTh COOTBETCTBME pe3y/jbTaTa 1eJM W YCJIOBUAM, OOBSICHSATH TPUYUHBI
JOCTIDKEHUS] WA HeJOCTIKEeHUs] pe3y/bTaToOB [esiTelIbHOCTH, HaxXOAWUTh OIIMOKY, JaBaTh
OL|eHKY MPUOOPeTEHHOMY OTIBITY.

CoBMecTHas iesiTe/TbHOCTh:

TIOHUMAaTh ¥ KMCIO/Ib30BaTh MPEUMYIIeCTBa KOMaHJHON ¥ MUHAUBUAYATBHON pabOThI MpH
pelleHMM y4yeOHbIX 3a/@y, MPUHUMAaTh IjeJlb COBMECTHOM [lesiTe/IbHOCTH, IUIaHUPOBATh
OpraHu3alfi0 COBMECTHOM paboThl, pacrpeensiTh BUABI PabOT, J0TOBAapUBAThCS, OOCY>KIAaThb
TIPOIIeCC U pe3yJibTaT paboThl, 000011IaTh MHEHUSI HECKOJIbKUX JTFOZIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmMax paboTel (00Cy>kzeHus, 0OMeH MHEHHUH, «MO3TOBbIe
IITYPMbI» U HHbIE), BBITIONHATh CBOIO 4acTh pabOThl M KOOPAWHMPOBaTb CBOW JI€HCTBUS C
JPYrMMH ujleHaM{d KOMaH[ibl, OLIeHMBATh KAauecTBO CBOETO BK/aja B OOMMMI TMPOAYKT TIO

KpUTepUsiM, COPMYIMPOBAHHBIM YUaCTHUKAaMH B3aUMO/eHCTBUS.



INIPEIMETHBIE PE3YJ/IbTATBI

K koniy obyuenus B 10 kKjacce oOydaroiuiicsi TMOMYUYUT CreAyrOIUe TpeJMeTHbIe
pe3y/bTaThl 10 OTAe/NbHBIM TeMaM pabodeli rmporpamMmbl yueOHOTO Kypca «Asrebpa v Hadasia
MaTeMaTHUUeCKOro aHa/Iu3a»:

Yucia ¥ BLIUMC/I€HHSA:

cBOOO/IHO OTIEPUPOBATh MOHATUSIMU: pal[diOHAIbHOE YUC/I0, OeCKOHeUHas IepuoJudeckast
JIpo0b, TIPOIIEHTHI, HpPpaI[MOHABLHOE UHC/I0, MHOXKEeCTBA paI[MOHANBHBIX W JeHCTBUTE/bHBIX
yucesl, MOAY/Ib 1eCTBUTELHOTO UUCJIa;

TIPUMEHSITh POOU 1 TIPOLIEHTHI JJ1s1 PelLleHHs IPUKIAZHbIX 3a/jau U3 Pa3/IMUHbIX OTpac/ieu
3HaHWM U peabHOM >KU3HU;

TIPUMEHSITh TPUOIVKEHHBIE BBIUMC/IEHUS], TPABWIa OKPYT/IeHHWsl, TIPUKUIKY W OLeHKY
pe3yJibTaTa BbIUMC/IEHUH;

CBOOOJJHO OIEpUpOBaTh TIOHSATHEM: CTeMeHb C I[eJIbIM TIO0Ka3aTeseM, HCIO0/b30BaTh
MOAXOASAIIYI0 (POpMy 3amuCy JeNCTBUTeNbHBIX YMCesa JJisl pelleHus TIPaKTUYeCcKUX 3ajad U
Tripe/iCTaB/eHUs IaHHbIX;

CBOOO/JHO OTIEPUPOBATh MOHATHEM: apu(hMeTHUeCKUM KOPeHb HAaTypa/lbHOM CTeTleHH;

CBOOO/JHO OTIEPUPOBATh MOHATUEM: CTEIEHb C PAlMOHAIbHBIM [T0Ka3aTesieMm;

cBOOOIHO OIepUpOBaTh TOHATUSMU: JIOTapUhM UYKC/Ia, [AeCATHYHbIe W HaTypasbHbIe
JiorapudMBb;

CBOOOJJHO OIEpPUPOBATH TIOHSITHUSIMU: CHUHYC, KOCHHYC, TaHT'€HC, KOTAHTE€HC YHCIOBOTO
apryMeHTa;

OrepyupoBaTh MOHITUSIMU: aPKCUHYC, aDKKOCHHYC U apKTaHTeHC UYHMC/I0BOT0 apryMeHTa.

YpaBHeHMs ¥ HepaBeHCTBaA:

CBOOOJHO  OMepUpOBaTh  TOHATHSMU:  TOXKIECTBO,  YpPaBHeHHEe,  HepaBeHCTBO,
PaBHOCUJIbHbIE YDABHEHUSI U yPaBHEHUSI-CJIe[ICTBUSI, pABHOCH/IbHbIE HEDAaBEHCTBa;

MPUMEHSITb pa3/MuHble MeTOZbl pelleHHs palMOHa/NbHBIX W APOOHO-palOHA/IBHBIX
ypaBHeHUM, MPUMEeHSITb MeTO/ UHTEePBAJsIOB /IS pellieHNsl HEPaBeHCTB;

CBOOOJJHO OTIepUPOBATh MOHATUSMH: MHOTOWIEH OT OZHOM TlepeMeHHOM, MHOTOUJIeH C
LenbiIMU KO3 dui[ueHTaMl, KOPHM MHOTOYJIeHa, TIPUMEHSTb /[leJleHhe MHOTOWIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy BueTa /151 pellieHus 3aziau;

CBOOOJHO OMepUpOBaTh TOHATHSIMH: CHCTeMa JIMHEMHbIX ypaBHEHWH, MaTpHIia,
oripefie/iuTe/ib MaTpulbl 2 X 2 U €ero reoMeTpuyecKuil CMBIC/, HCII0/Ib30BaTh CBOWMCTBA

ornpene/anTesd 2 X2 AJI1 BBIYHUC/TIEHWA €0 3HAY€HUS, TIDUMEHATL OIpee/TuTe/ I AJid pelleHnsa



CUCTEMBI JIMHEMHBIX ypaBHEHHWH, MOZeNMpOBaTh peasbHble CHUTYalud C TOMOIIbI) CHCTEMbI
JIUHEWHBIX ypaBHEHWM, UCCIeloBaTb TIOCTPOEHHble MOJeMM C TIOMOLIbI0 MaTpull |
oripejiesiiTesiel, UHTepIPeTUPOBATh TOJyUYeHHbIN pe3y/bTar;

HICTI0/Tb30BaTh CBOMCTBA JIEMCTBUM C KOPHSIMH [i7Isl peoOpa30BaHMsI BbIPAyKeHUH;

BBITIOJIHATE ~ TIPe0o0pa30BaHUsi UMC/IOBBIX  BBIDAKEHHH, COJepXKaIlUX CTeTleHHd C
paLMoHaIbHBIM 10Ka3aTesiem;

WCTIOMb30BaTh  CBOWMCTBA JorapudmoB  [ijis  mpeoOpa3oBaHust  JiorapuMUUeCcKUx
BbIpa’KeHUH;

CcBOOOZHO  OmMepwpoBaTh  TIOHATHSIMHM:  WppalOHajbHBIe,  TIOKa3aTe/lbHble |
norapupmMHUuUecKre ypaBHeHHs, HAXO[JUTb UX DelleHHsl C MOMOILbI0 PaBHOCU/IbHBIX TIepexo/ioB
VI OCYILeCTBJIsIsSl IPOBEPKY KOPHeif;

NPUMEHSITh ~ OCHOBHBIe ~ TPUIOHOMeTpHueckre  QoOpMysbl [y Tpeobpa3oBaHUsA
TPUTOHOMETPUYECKHX BbIPayKeHHH;

CBOOO/IHO OMeEepUpOBaTh TIOHSATHEM: TPUTOHOMETPUYECKOe YypaBHeHHe, TPUMEeHSTh
Heobxo/iuMble GOPMYJIbI [I/Is pellieHUs] OCHOBHBIX THUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MO/IeIMpOBaTh peajbHble CHUTyalldM Ha si3blKe anreOpbl, COCTaB/ATh BBbIPAKEHHS,
ypaBHeHUs, HepPaBeHCTBA I10 YC/IOBHIO 33/laud, WCC/Ae0BaTh IIOCTPOEHHblE MOJend C
WCII0/Tb30BaHUEM arlrapaTa aareOphl.

®yHknuu U rpadpuku:

CBOOO/IHO OMepypoBaTh MOHATUSMH: (PYHKLMS, CriocoObl 3afiaHusi (PYHKLMH, B3aWMHO
obpaTtHble (DYHKIMHM, KOMITO3WIMS (GYHKUWH, TpadUK (QYHKIUH, BBIIOJHATH 3/I€eMEHTapHbIe
nipeoOpa3oBaHus rParKOB (PYHKLIHIA;

CcBOOOJHO OIepupoBaTh TIOHSATHSIMU: 00J1aCTb OTpe/ie/ieHHsT ¥ MHOXXeCTBO 3HaueHWi
byHKLMY, HyU QYHKLWY, TPOMEXXYTKH 3HaKOTIOCTOSIHCTBA;

CBOOO/IHO OIEepUpOBaTh TOHSATHSMHU: UYETHbIE W HeUETHble (YHKLUH, TepUOJUUecKHe
(GYHKLUMH, TIPOMEXYTKM MOHOTOHHOCTH (DYHKLMM, MaKCHUMyMbl W MHUHUMYMbl (QYHKLUH,
HauboJibIllee U HaMMeHblilee 3HaueHre QYHKLIMU Ha TIPOMEXKYTKe;

CBOOO/IHO OIEepUpOBaTh TOHSATHSAMU: CTeleHHas (QYHKIMsS C HaTypaJbHbIM U LieJIbIM
ToKasaresieM, rpaUK cTerieHHOW (GYHKIMM C HaTypaJbHBIM UM IIe/IbIM TIOKasaTeseM, Tpaduk
KOPHSI N-0i CTereH! Kak yHKIMYA 0OpaTHOM CTeTleH! C HaTypasibHbIM T10Ka3aTesiem;

OTepUpoBaTh TOHATUSAMU: JIMHEeWHas, KBaJpaTHuHasi W JpoOHO-MHelHass (QyHKLUH,
BBITIOJIHATE 37IeMeHTapHOe MCCIeloBaHNe U TIOCTPOeHHe UX rpauKoB;

CBOOO/IHO OTIepHPOBATh TOHATHSIMM: TOKa3aTesibHas W Jjiorapudmudeckass GpyHKIMH, WX

CBOMCTBA U TpaMKH, MCTIOIb30BaTh UX TPaQUKU JJisl PellleHrsl ypaBHeHUH;



CBOOO/IHO OTepUpOBaTh TOHSATHSMHU: TPUTOHOMETPUYeCKas OKPY)KHOCTh, OTpeieieHue
TPUTOHOMETPUYECKUX (PYHKLIMI UHMCIOBOTO apryMeHTa;

VICTI0JIb30BaTh rpaUKu (PyHKUMK [/ WCCAe0BaHUsS TPOLIeCCOB Y 3aBUCUMMOCTEHN TpHU
pellleHnH 3aZlay U3 APYrux y4yeOHBbIX MpeJMeTOB U peasibHOM >KU3HH, BbIPaXKaTb (OpMyJsamu
3aBHCUMOCTH MeX/ly BeJIMUMHAMU;

Hauaa MaTeMaTH4eCKOro aHa/m3a:

CcBOOOJHO OrepypoBaTh TOHATHSIMU: apudMeTHuecKas W reoMeTpUuecKasi Mporpeccus,
BeckoHeuHO yObIBarolljasi TeoMeTpruecKasi IPOrpeccysi, TMHENHBIA U SKCIIOHeHLIMalIbHbIN POCT,
(dopMya Cl0XKHBIX MPOLIEHTOB, UMETh Tpe/iCTaB/eHre O KOHCTaHTe;

VICTI0JIb30BaTh NIPOrPeCCHHM [i/1s1 pellleHNs peaslbHbIX 3a/jau PUK/IaJHOTO XapakTepa;

CBOOOJHO  OMepupoBaTh  TMOHATUSAMHU:  I10C/Ie0BaTeIbHOCTb,  CIIOCOOBI  3aJjaHUs
10C/1e/j0BaTeIbHOCTeM, MOHOTOHHBIE U OrpaHUUYeHHbIe [10C/1e/l0BaTe/IbHOCTH, IOHUMaTb OCHOBbI
3apO’KZeHUs] MaTeMaTUUYeCKOTO aHa/IM3a Kak aHa3a 0eCKOHeYHO MaJlbX;

CBOOO/IHO OTIEepHPOBATh TIOHSTHSIMU: HerpepbiBHbIE (PYHKIMM, TOUKM pa3pbiBa Trpaduka
(YHKLMM, aCUMIITOThI rpaduKa QyHKLUY;

cBOOO/IHO OTepupoBaTh TMOHATHEM: (YHKLMS, HerpepbiBHas Ha OTpe3Ke, INPUMEHSThb
CBOMCTBA HEIPEePbIBHBIX (PYHKLMI [/1s pelleHus 3a/iay;

CBOOO/IHO OMEepUpOBaTh TIOHSTUSMH: TiepBasi W BTOpas TPOM3BOJHbIE (YHKLUH,
KacaresbHas K rpaQUKy (pyHKLWH;

BBIUMC/IITE TPOU3BOJHBIE CYMMBbI, IIPOM3BeJileHHs, 4YaCTHOIO M KOMIIO3MLIUM [IBYX
(GyHKLUMH, 3HaTh IPOU3BO/HbIE 3/IeMEHTapHBIX (PYHKLUI;

WCTI0/Tb30BaTh reOMeTPUYEeCKUA U U3MUeCKUii CMBIC/T POM3BOHOM [Ji/is pellieHus 3a/iau.

MHoXxecTBa M JI0rUKa:

CBODOO/IHO OTIEpHPOBATh MOHATUSIMUA: MHOYKECTBO, OTlepaliiy HaJ, MHO)KeCTBaMU;

VICTI0/Ib30BaTh TEOPeTUKO-MHOKECTBEHHBIN armapar /i/Isl ONMCaHKs peabHbIX MPOLIeCCOB
Y sSIBJIEHUH, TIPY pelLleHnH 3a/jau U3 JPYruX Y4eOHbIX MpeJMeToB;

CcBOOOJHO OMepupoBaTh TOHATUSAMU: OIpeJiesieHde, TeopeMa, ypaBHeHUe-CJie/ICTBHe,
CBOMCTBO MaTeMaTU4yeCKOro OObeKTa, [l0Ka3aTelbCTBO, PpaBHOCWIbHblE ypaBHEHUS U
HepaBeHCTBa.

K konry obyuenusi B 11 k/acce o00ydYaromuiicsi TOMYyYUT CJeAyIOLIe TpeJMeTHbIe
pe3y/bTaThl 10 OT/Je/NbHBIM TeMaM pabodeli rporpamMmbl yueOHOTO Kypca «Asrebpa U Hayasa
MaTeMaTH4eCKOro aHaln3a»:

Yucia 1 BBIYUC/ICHUSA:



CBOOOJHO OmepupoBaTh TIOHSATHSAMM: HATypajbHOe U I[eJioe  YKUCI0, MHOKeCTBa
HaTypa/bHbIX U L|e/IbIX YUCeJ, UCI0JIb30BaTh NPU3HAKU JenuMocTy Leabix yucen, HO u HOK
HaTypaJIbHbIX UKCes /Jisl pellieHust 3aJjay, MPUMeHsTh a/iroput™M EBKIn/a;

CBOOOJHO OTepupoBaTh MOHSITHEM OCTaTKa M0 MOAYJI0, 3alMChIBaTh HaTypasbHbIe UnC/ia
B Pa3/IMYHBIX MO3ULIMOHHBIX CUCTEMaxX CUUCI/IeHHS;

CBOOOJJHO OTIepUPOBATh MOHATUSMHU: KOMIUIEKCHOE UWC/I0 U MHOXXECTBO KOMILJIEKCHBIX
yKceJsi, TIPe/JICTAB/ISITh KOMIUIEKCHbIE YKC/ia B anreOpanyeckor M TPUTOHOMETPHUUECKOU (opme,
BBIMOJTHSTE apUPMeTHUeCKHe OTepalii C HUMH U M300paXkaTb Ha KOOPAMHATHOM TIIOCKOCTH.

YpaBHeHNs 1 HepaBeHCTBA:

CBOOOJHO  OMEepuUpoBaTh  TOHSATHUSIMU:  WppaljMOHa/bHbIe,  TIOKa3aTe/lbHble U
jorapudmMuueckie HepaBeHCTBA, HAXOAUTb WX pelleHusi C TOMOIbI0 PaBHOCUIBHBIX
repexo/oB;

OCYIECTBJISITH OTOOP KOPHEH TpU pellieHnH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMNepUpoBaTh TIOHSITUEM TPUTOHOMETPUUECKOE HEepaBEeHCTBO, TPUMEHSTh
HeobOxoquMble (hOPMYJIbI /I/1s1 pellieHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUYEeCKUX HEPABEHCTB;

CBOOOJHO OTeprUpOBaTh TIOHATHUSIMU: CUCTeMa M COBOKYITHOCTh YPaBHEHW U HEPaBeHCTB,
PaBHOCUJIbHbIE CUCTEMBI U CUCTEMBI-CJIe[ICTBHS, HAXOAUTh PELleHUs] CUCTEMbI MU COBOKYITHOCTEN
pallMOHaNbHbIX, WPPALMOHA/bHbLIX, T[I0Ka3aTelbHbIX U JIOTaDU(PMUUECKUX ypaBHEHUU U
HepaBeHCTB;

peliaTh paljMOHalbHble, UppalMOHaIbHble, TIOKa3aTe/lbHble, JorapubpmMuyeckue U
TPUTOHOMETPUYECKHe YpaBHEHUS] MU HEPABEHCTBA, CoZlep Kallie MOy U NapaMeTphbl;

TIPUMEHSITb rpaduuecKrie MeTObI [/Is pellieHUs] ypaBHeHHN U HepaBeHCTB, a TakxKe 3a/jau
C mapaMeTpaMy;

MO/Ie/IMPOBaTh peajibHble CUTyal[u Ha s3blKe anreOpbl, COCTAB/ATH BbIPAXKEHUS,
YPaBHEHHsl, HEPaBEeHCTBA W HMX CHUCTEMbI IO YCJOBUIO 3a/aud, MCCAe0BaTh IOCTPOEHHbIe
MO/IeJIM C UCTI0/Ib30BAHMEM arlfapara ajareopbl, UHTEPIPETUPOBATh MOTyYEeHHbIN pPe3yIbTaT.

®DyHKIUM ¥ rpaduku:

CTPOUTH rpavKu KOMITO3ULIMK (PYHKLMM C TIOMOILbIO 3/IeMEHTapHOT0 WCC/e/JOBaHUs U
CBOMCTB KOMITO3ULUU IBYX (PYHKLIUIA;

CTpOUTh TeoMeTpuueckhe 00pa3bl ypaBHEHWMM W HEpaBeHCTB Ha KOOPJWUHATHOU
TJIOCKOCTH;

CcBOOO/JHO OTIePUPOBATh MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (YHKLIWH;

MIPUMEeHSITb QYHKLIWH /1Ji MO/Ie/TMPOBaHUsI U UCC/ie/IoBaHUsI peasibHbIX MPOLIeCCOB.

Hauaia MareMaTH4eCKOro aHa/iu3a:



WCTIONb30BaTh TIPOM3BOJHYIO ISl WCCHAe0BaHMs (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBbI;

HaXOUTh HauOOoJIbIlIee ¥ HauMeHblllee 3HaUeHUs PYHKIIUM HeTIpephIBHOMN Ha OTpe3Ke;

WCTIO/Tb30BaTh TPOM3BO/IHYIO /Il HAaXOXK/[eHWsI HaWIyulllero pellieHHs B TPUK/IAJHbIX, B
TOM UYHCJIe COIMaTbHO-3KOHOMUYECKUX, 3ajjauax, A/l OIpeJie/ieHUs] CKOPOCTH U YCKOPEHUs
niporiecca, 3a/laHHOro opMyoii uam rpadrukom;

cBOOO/IHO OTepuUpOBaTh TMOHIATUSIMU: TIepBOOOpa3Hasi, oripe/ie/IEHHbIN UHTerpasl, HaXOAUTh
repBooOpasHble 1eMeHTapHbIX (YHKIUKA W BBIYMCIATL WHTerpan 1o ¢opmysne HbroToHa-
JlerOHu1Ia;

HaXO/IUTh IJIOIIA/U MJIOCKUX (PUTYP U 00BEMBI TE/T C TIOMOII[bIO HHTETpaIa;

MMeTh TIpeJCTaB/eHHe O MaTeMaTUYeCKOM MO/eIMPOBAaHUM Ha TIpUMepe COCTaBJIeHUs
mubdepeHLMaTbHBIX YPaBHEHU;

pelliaTh MPUK/IaJHbIE 3a7laud, B TOM UHCJ/Ie COLMATbHO-9KOHOMHUECKOTO W (hPHU3UUeCKOTOo

XdpakKTepa, CpeaACTBaMU MdTEMdTHYECKOT'O aHaJ/I134d.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KosnuecTBo uacoB
Ne HaumMeHoBaHMe pa3/ie/ioB U TeM J/ieKTpoHHbIe (1ju¢poBbIe)
KoHTpo/bHBIE
n/n NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChl
padoTsI
MHO0>KeCTBO [1eHiCTBUTE/IbHBIX YUCEJT.
MHorousieHsbl. PaljuoHaibHble ypaBHEHUS U
1 24 1 bubmoteka LJOK
HepaBeHCTBa. CHUCTeMbI JIMHEWHbBIX
ypaBHEHUN
®yukumy ¥ rpadpuky. CreneHHast PyHKLUS C
2 12 1 bubmiorteka LJOK
Lie/IbIM [10Ka3aTesiemMm
ApudmeTtnueckrii KOpeHb N-0i1 CTeNeH!.
3 15 1 bubmoTeka LIOK
VppaioHanbHble ypaBHeHHUs
[TokasarenbHas QyHkuMA. [TokasaTenbHbIe
4 10 1 bubmoreka LJOK
ypaBHEHUS
Jlorapugmuueckasi pyHKLUSI.
5 18 1 bubmmoreka IIOK
Jlorapudmuueckue ypaBHeHUs
TpuroHomeTpuueckue BeIpakeHusl U
6 22 1 bubmoteka LJOK
ypPaBHEHUS
7 ITocnemoBaTe/IbHOCTH U IPOrPeCCUU 10 1 bubmoteka LIOK
8 HenpepsiBHble dyHKIMK. [Ipon3BogHas 20 1 bubmioreka [JOK




[ToBTOpeHMe, 060011leH1e, CCTeMaTH3aLUs

3HAHUU

bubmiorteka LJOK

OBLIEE KO/IMYECTBO YACOB II10 ITIPOI'PAMME

136




11 K/ITACC

KosmmuecTBOo yacoB

Ne HaumeHoBaHuUe pas3/e/ioB U TeM JnekTpoHHbIE (LH(ppoBEHIe)
KoHTpo/ibHBIE
n/n NMporpaMmsbI Bcero oOpa3oBaTe/bHbIE PecypChl
padoThI
WccnenoBanue QyHKINI C TTOMOIIbIO
1 22 1 bubnuoreka IIOK
TIPOM3BOJHOU
2 [TepBooOpa3Hast ¥ UHTerpasl 12 1 bubmoreka LJOK
'paduku TpUroHoMeTpUuecKnux GyHKLMHI.
3 14 1 bubmoreka IIOK
TpuroHomeTprueckye HepaBeHCTBa
VpparoHasnbHble, TOKa3aTelbHbIE U
4 24 1 bubmoreka LIOK
jorapu@mMuueckrie HepaBeHCTBa
5 KowmriekcHble uncia 10 1 bubmioTeka LIOK
6 HarypasnbHbie v Lesble yncia 10 1 bubmiorteka LJOK
CucTreMbl paliuOHaIbHbIX, MPPaLOHATBHBIX
7 roKa3aTesbHbIX U JI0rapuMUUeCKUX 12 1 bubmoreka LIOK
ypaBHEHUM
8 3azauM € mapameTpaMu 16 1 bubmiorteka LJOK
[ToBTOpeHMe, 060011[eH1e, CCTeMaTH3aL[Us
9 16 1 bubmoreka LIOK
3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9







YUYEBHO-METOJUYECKOE OBECITEYEHUWE OBPA30BATEJ/IBHOT'O
ITPOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA
» MaTteMaTHKa: aarebpa ¥ Hauajla MaTeMaTUUeCKOT0 aHa/In3a, reoMeTpus. Ayiredpa 1 Hayasa
MaTeMaThuecKoro aHanu3a (B 2 yacrtsx), 10 knacc/ Yacts 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacts 2: Mopakoeuu A.T'. u apyrue; nof, peaakiueii Mopakoeuua A.T'., O6iriectBo ¢
orpaHnueHHoW oTBeTcTBeHHOCThIO « 1Ol MHEMO3UNHA»
» MaTematuKka: ajirebpa ¥ Hayajla MaTeMaTHYeCKOTO aHau3a, reometpust. Airebpa 1 Havuasia
MaTeMaThuecKoro aHanusa (B 2 yactsx), 11 knacc/ Yacts 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacte 2: Mopakoeuu A.T'. u apyrue; nof, peaakiueii Mopakoeuua A.T'., O6iriectBo ¢

orpaHnueHHoW oTBeTcTBeHHOCThIO « 1Ol MHEMO3UNHA»

METOJUYECKUWUE MATEPUAJIBI /IS YUUTEJIA

OV PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET
1. MunucrepctBo obpasoBanus PO, — https://edu.gov.ru

2. ®enepanbHbIi optas. Poccutickoe obpa3oBaHue, - https://www.edu.ru

3. Poccutickas 2/1eKTpOHHas IIKOa, - https://resh.edu.ru

4. [luctaHIIMOHHOe 0O0pa3oBaHue i/ IIIKOJIbHUKOB U JIeTel B UHTepaKTUBHOH (opme, -
https://uchi.ru

5. ExvHast KomteKiys i poBbIX 00pa3oBaTelbHBIX PeCypcoB, - http://school-
collection.edu.ru

6. O6s1ak0 3HaHMI — 0Opa30BaTe/TbHBIN CEePBUC /IS YUAIIMXCS ¥ TIPerofiaBaTesiel mKOJI, -
https://oblakoz.ru

7. CoBpeMeHHOe 0Opa3oBaHre Ha OCHOBe TexHosoruu fAHaekca. AHgekc YueOHUK, —
https://education.yandex.ru

8. Llndporoii obpa3oBaTenbHbIN pecypc Ans mkomn. IKnacc, - https://www.yaklass.ru

9. Menuareka u3zarenbcTBa «IlocBeljeHue», - https://media.prosv.ru

10. Poccuiickas 3/1eKTpOHHas 1IKoJa, - https://resh.edu.ru/

MoanucaHo undpposom
nognucbto: CylwkeBny dneoHopa
MNBaHOBHa

Jata: 2023.09.12 13:55:05 +03'00'
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