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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MaTEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OOIIero 0o0pa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaEeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
HAay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JOTHYCCKOEC M aOCTPAKTHOE MBIIILICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJIQJICBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM COBPEMCHHON HAyKH, KOTOpas
(hopMyIpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havadl MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, TIOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTUS SKOHOMHKH W OOIISCTBEHHOW >XW3HHU, IMO3BOJISICT OPHCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO jke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSAMHU adreOpbl ¥ MaTeMaTHYECKOTO aHajH3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETH3allnio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHPYET KPEaTHBHOEC W KPUTHYCCKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3a)
oOydJaromuecsi IMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlH TOJy4SCHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U MX aBTOPaMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENFHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4eOHBIM Marepuai, CcrnocoOCTBYIOMMK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 coenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIIGHTPAllMM ~ BHHMAaHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe Meronuku oOyueHUs: ainreOpe W HavalaM MaTeMaTHYeCKOrO aHAIM3a JIC)KUT
JESTETbHOCTHBIN IPUHIIUT 00y4YEHHUSI.

B crpykrype yueOHOTrO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «Yucia W BbIYUCICHUN», «DyHKIMH WU
rpadukuy, «YpaBHCHHUSI U HEpaBeHCTBay, «Havana maTremaTudeckoro aHaimmusa», «MHOXKECTBA U
JoruKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYCCKUE JHHUUA HM3Yy4arTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
JIpyra ¥ TOCTETNCHHO HACHINIAsACh HOBBIMHU TeMaMu M paszaenamu. JlaHHBIN y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u japyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBalOT BCE Oojiee IMIUPOKUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
dbopMHpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pealbHOM
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJTYYEHHBIC MPH H3y4eHUH Y4eOHOTO Kypca, Ui peuIeHHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHONW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MeTOI[I/I‘-IeCKaSI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
ypOBHE OCHOBHOTO 00I1Iero oopazoBanus. Ha ypoBHe cpeanero oOiiero o0pasoBaHus 0coOoe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/Iﬁ, BKIIHOYUAOIINX B
ce6$1 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6J'II/I)KéHHI)IC BBIYUCJICHUA, OLICHUBATh YHMCJIOBBIC BbIPAKCHUA, pa6OTaTB C MaTCMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06y‘IaIOHII/IMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
HeﬁCTBHTCHBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHOJKECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CIIeU(pHUECKUE 3aaull U OTEepalnu: JeTICHHE
HAIleJI0, OINEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IENBIX YHCEN, OCOObIe CBOWCTBa
pallMOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMCTI/ILICCKI/Ie omnepanr, a TAKXKC H3BJICUCHUC
KOpHA HaTypaJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnaronapsl
MOCIIEIOBATEIbHOMY — PAaCHIMPEHHIO KpPyra HCIIOJB3YeMBIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
UCIOJIb3YIOTCSL 000011IeHNE Y KOHKpeTH3alusl.

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxXAoM pasnene [IporpamMmer
MPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3a1ad. B pe3ynbraTe oOyJaromuecsi OBIaIeBalOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallUOHAJIbHBIX, HppairuOHaJIbHBIX, IIOKa3aTCIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
conepkamux mapamerpsl. [lolydeHHbIE YMEHHUSI IUPOKO HCHOJB3YIOTCS MPH HCCICIOBAHUT
(GYHKIUH C TOMOIIBIO TPOU3BOIHOM, MIPH PEIICHUH MPUKIAIHBIX 33249 U 33a]]a4 Ha HaAXOXKICHUE
HaMOOJIBIINX U HAMMEHBIINX 3HaUeHUH (yHKIMU. [laHHas colepiKaTeNbHas JHHUS BKIIIOYACT B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paIMOHATBHBIX, HPPAMUOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAaKXKe BBIPAKCHUH,
coliepKamux creneHn u Jorapudmel. brarogapst u3ydeHHIO anreOpanveckoro Marepualna
MPOUCXOUT JalbHEWIICe pa3sBUTHE AJITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIILICHHS
oOyJaromuxcsi, GOPMHUPYIOTCS HABBIKH JEIYKTHBHBIX PACCY)XJIECHHH, pabOThl ¢ CHMBOJILHBIMU
(dbopmamu, TIpeACTaBICHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPABEHCTB.
Aure0pa npemiaraet 3ppeKTUBHbIC HHCTPYMEHTHI JIJISl PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 33/1a4, HAalJISJHO JIEMOHCTPUPYET CBOM BO3BMOKHOCTH KaK SI3bIKAa HAYKH.

ConepkatenbHO-MeToquuecKas JIMHUS «DYyHKIMU U rpaduKm» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH  JIMHUSAMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3alaér
MOCIIEIOBATeIbHOCTh ~ M3Y4YCHHsS ~ MaTepuaia. V3yueHWe  CTCNEeHHOW, IO0Ka3aTeJIbHOM,
norapu(MUYECKON U TPUTOHOMETPUIECKUX (DYHKITUI, X CBOMCTB U Ipa)uKOB, UCIIOJIb30BaHUEC
GyHKIMA U pelieHus 3a7ad U3 JIPYruX Y4eOHBIX TMPEJAMETOB M PEATbHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHCHHU W HepaBeHCTB. [lpu
3TOM OOJIbIIIOE BHUMaHWE yaeisercss (OPMUPOBAHMIO YMEHHUs BbIpaxarbh (opmynaMu
3aBHCUMOCTH MEXY pa3IMYHbIMU BEIIMYMHAMH, UCCIIC0BATh TIOJIYYCHHBIC (YHKIIUU, CTPOUTH
ux rpaduku. Marepuan 3TOH COJepKaTelNbHOW JIMHUM HALCJICH Ha pa3BUTHE YMEHUH U
HABBIKOB, IMO3BOJISIONIMX BBIPAXKAaTh 3aBHCUMOCTH MEX]y BEIHUYMHAMH B pa3jn4yHON (opme:
aHAJTUTHYECKOW, Tpaduueckoil W cioBecHOW. Ero wu3ydeHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS,  CIIOCOOHOCTH K  O0OONIEHHI0 ¥  KOHKDPETH3allWu,
WCTIOJIb30BAHUIO aHAJIOT HI.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYr KaKk MaTEeMAaTHUECKUX, TaK M MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00Yy4aromuMCs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHMs TmpoiieccoB. JlaHHas coxaepxkaTenbHas JIMHUAS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMU MAaTE€MaTHUECKOIO aHaliu3a CIOCOOCTBYET pAa3BUTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJIbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTHKU KaK HAyKd, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3BIK, OOBCAUHSIONIUN BCE pasleibl MaTeMaTUKH U €€ MPUIIOKCHUN, OHH
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKH M HWCIOJIb30BaTh €ro Il BBIPAKEHHUS CBOMX MBICIeH. [pyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAaMH MaTeMaTU4YEeCKOH JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAHHUSA, KOTOpble  TMpU3BaHBl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3afaHusi BIUIETEHBl B KaXIbIH W3 Pa3fesioB IPOTPaMMBL,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3UpPOBATh MpoliemMy. JledarenbHOCTh MO (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3ydenue yuebGHOrOo Kypca «Anredpa u Hauajga MaTeMaTHUYECKOTO aHAJIM3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncaa. PanuoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
OIepaluy C JCUCTBUTEIBHBIMU 4YHCIAMU. MOJylib JEHCTBUTEIBHOIO YHCIIA U €r0 CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, MpaBUiIa OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yapTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUISl pElIeHNs TPAKTUUECKUX 3a/1a4 U IPE/ICTaBICHUSI TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHHUs-CIIeACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENIbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHorowieHs! ¢ nenbiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BRIPAXKEHUH, COACPKALIUX CTEIEHH U KOPHH.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHUS JIOTapU(PMUYECKUX
YPaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI W CBOMCTBA, BBIYMCIICHHE €TrO
3HAYEHUs, IPUMEHEHNE OINIPENEIUTENS JUIsl PEILICHUS] CUCTEMBI JIMHEHHBIX YpaBHEHHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ MOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUM. lccienoBanne nocTpoeHHON
MOJEIIH C TIOMOIIBIO MaTPHI] U OTIPEICITUTENEH.

IlocTpoeHre MaTeMaTH4YECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyYyHKUUH U TPaPUKHU

OyHKIMA, crnocoObl 3amaHus QyHKIuM. B3aumuo oOpatnble (yHkimu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbie M HeuéTtHhle QyHKIUH. [lepuoanmueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennas (yHKIMS C HAaTypaJlbHBIM M II€TbIM TNoKaszateneMm. EE cpoiicTBa M rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QyHKUUHN Ui pelIeHns] ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3aJaHus MTOCIEA0BATEILHOCTEN. MeToq MaTeMaTHIECKOH
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEUHO YOBIBaroOIIed IeOMeTpHUUECKON MPOTrpecCUu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (YHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTelbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHre TEOPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONMCAHUS PEabHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

HartypanbHbie u 1menble yucna. [IpuMeHeHWEe MPHU3HAKOB JAEIMMOCTH LETBIX YHCEl,
HaumOompIMii o0muii genutens (nanee — HOJl) u nHaumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroput™a EBKinaa 11 penienus 3a/1a4 B MebIX YHCax.

KommnekcHeie uucma. AnreOpandeckas W TpPUTOHOMETpHUYeckas (OpPMBI  3amucH
KOMIIJIEKCHOTO Yucia. ApudMeTHYeCcKHe orepanuu ¢ KOMIUIEKCHBIMH dnuciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO 4YHucna. [IpuMeHeHHe KOMIUICKCHBIX YHCENl ISl peleHHus (U3HUECKUX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBI0 TPUTOHOMETPHUYCCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIbHBIX,
MppalMOHAIIbHBIX, IOKAa3aTEeNbHbIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToapl pelieHHsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeETOIbl
pelIeHus 3a/1a4 ¢ apameTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEOBAaHUIO QYHKIIMHA HA MOHOTOHHOCTb M OKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJIs ONpEeIeNieHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuna HaxoxKaeHUs IEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beluncinenue onpeaenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[IpumeHenne wuHTerpajga A HAXO0XKACHHUS IUIOMAACH TIOCKUX Quryp u o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaloImerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOrO OOIeCcTBa, MPEACTABICHHE O MAaTeMaTHYEeCKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPpMOTUYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYTUX HayKaX, TEXHOJIOTHSX, chpepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHUM HAyKH M JCSITEIBHOCTHIO y4EHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B TOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHHH, pPACCY)KICHUH, BOCHPHUHUMYHUBOCTh K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas Quandeckas akTUBHOCTD ),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podeccuoHANbHON EesATENbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJOTHMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XaAPAKTCPHU30BATh CYHICCTBCHHBIC IIPU3HAKW MATEMATHYCCKUX O6’B€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHPOBATH W MPEOOpa30BBIBATH CYKICHHUS: YTBEPIUTENbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBIABJIICHU S
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaMBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NelicTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHHS U BBIBOJBI MO pPe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAIT IeUIIUTHI HHGOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIMPOC M IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pa3snuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CYXXACHHA B COOTBECTCTBUHM C YCJIOBHAMU H LCIIAMH
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0JIe 00CYX/JIEHUS 3a7aBaTh BOIPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBL,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpEeACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, OKCICPUMCHTA, HCCICIOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHHs 3ajadyd, BbIOMpaTh CIOCOO pelIeHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATENILHON pe(UIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX JCHCTBUN
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEJOCTH)KEHHs] Pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThl, pacrpenesiaTh BHIbI padOT, JOrOBapHBATHCS, 00CYXAATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHHMBAaTh KAaueCTBO CBOErO BKJIaJa B OOMIMH MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 ku1acce oOyyaromuiicsi MOMY4YUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl IO OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOTO Kypca «Ajiredpa M Havaia
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JIEHCTBHTEIBHBIX
qucell, MOyJb IEHCTBUTEIBHOIO YHUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeleM, MCIOJIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO OTEpUPOBAThH MOHATHUEM: CTENEHb C PALIMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHIATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ~ ONEepupoBaThb  MOHATHSAMM:  TOXIECTBO,  yPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHbIE METOJbl PELICHHs] PalMOHATIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl HHTEPBAJIOB JIJIsl PELICHHS HEPABEHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW IEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
ONpeneauTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHUH, MOJAEIUPOBATh pPEalbHBIE CUTYallUd C IOMOIIBK) CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMHU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMOJIHATh  NPEOOpa30oBaHMs UUCIOBBIX  BBIPAKEHHUH, COAEp)KAIIMX CTENEHUu C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHus — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHUS, HAXOJIUTh UX PEIICHHs C MOMOLIbI0 PAaBHOCHUIIBHBIX MEPEXO0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHUE, IPHUMEHSTh
HE00X0AuMBbIe (POPMYIIBI JUTS PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DYyHKIUUHN U TPAPUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS W MHOXECTBO 3HAYCHHU
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOHUECKHUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHNEe (DYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTEeTeH! KakK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TI0Ka3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4Has W JIpOOHO-IMHEHHAs (YHKINH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH Npu
pelIeHNH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M PEaJbHOW KHU3HH, BbIpaXaTb (popMyaamu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBbIBaIOIIasi FEOMETPUUECKasi IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHMUYEHHBIE I1OCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MNOHATHEM: (DYHKLHMS, HENpepbIBHAas Ha OTPE3KE, MPUMEHSTh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENIEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKIUH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH;

UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Jjs ONMCAaHUs PeabHBIX IPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTU4YEeCKOro OObBEKTa, JI0KA3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOy4aromuiicsi MOMYYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEpUPOBATH MOHATUSMH: HATypaJIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJIBIX YUCEJI, UCIOJIb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(PMeTHUYeCKUe onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHUsSI U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JI0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJITHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATh
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOJAUTD PELICHHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTphI;

IIPUMEHATH I'pauecKue METOAbI JJIs PELeHHs] ypaBHEHUI 1 HEPAaBEHCTB, a TakXKe 3a1a4
C IapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/ladM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIM C MCIIOJIb30BAaHUEM ammapara ajreOpbl, HHTEPIPETHPOBATh NOJIYYEHHBIH Pe3ysbTaT.

DOyHKUUM U TPauUKU:

CTPOUTH Ipa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIHIA;

CTPOUTh TEOMEeTpUYecKHe 00pa3bl YpaBHEHUHI U HEPaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO [UId HMCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJIEC COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MAaTEeMAaTHYECKOM MOJICIIMPOBAHUHM HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Koim4ecTBO 4acos DIeKTPOHHbIE
v
Jr:;_n Tema ypoxa Beero Kountpoabhuslie | IIpakTudeckue ﬂ:;:ennﬂ :)I;I[?;I;zz:;eenbnme
padoThI padoThI pecypest
1 MHO€ecTBO, ONIepaliy HaJl MHO)KECTBAMH U X 1
CBOICTBa
2 Juarpammer Ditiepa-Benna 1
3 [TpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
5 [Ipumenenne npoOeid ¥ MPOLIEHTOB IS PEIICHUS 1
MPUKIIATHBIX 33]1a4
7 [Ipumenenne npoOeid ¥ MPOLIEHTOB IS PEIICHUS 1
MPUKIIATHBIX 33]1a4
8 JlelicTBuTENbHBIC Yynciia. PanimoHanbHbIC U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1
IENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1
11 [TpuGnnxEHHbIE BEIYMCIIECHUS, TpaBUiIa




OKpYTJICHHS, IPUKUIKA U OLICHKA PE3yJIbTaTa
BBIUMCIIEHUN

OCHOBHBIE METO/IbI PELLIEHUS LIETBbIX U IPOOHO-

12 palMoHaIBHBIX YPABHEHUIN 1 HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palMoOHaIBHBIX YPABHEHU 1 HEPABEHCTB

14 OcCHOBHBIE METO/IbI PEILIEHUS LIENBbIX U IPOOHO-
palMoHaIBHBIX YPABHEHHUI U HEPABEHCTB
MHorouneHsl 0T OJHON epeMeHHOM. Jlenenne

15 MHOT'OYJIEHA HA MHOTOYIEH C OCTATKOM.
Teopema bezy

16 MHoTrOousIeHBI ¢ TETBIMHA KOYPPUITISHTAMH.
Teopema Buera

17 Pemenne cucrem MMHEWHBIX YpaBHEHUN

18 Pemenne cucrem TMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEHHBIX YPABHEHHIA.

19 Onpenenurenb MaTpULBI 2X2, €10
F€OMETPHUUYECKHUI CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS
Onpenenurenb MaTpULBI 2X2, €10

20 reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

91 [IpumeHeHre onpeaeuTeNs s perIeHUs
CUCTEMBI JINHEUHBIX YPABHEHUI

29 Penrenne npukiagHbixX 3a/1a4 ¢ IOMOUIBIO
CHUCTEMBI JIMHENHBIX YPaBHECHUHN

23 Penrenne npukinagHbixX 3a/1a4 C MOMOUIBIO

CUCTEMBI JIMHEWHBIX YPaBHEHUN




KonTtponsHas pabora: "PanmonanbHble

24 ypaBHEHUs U HepaBeHCTBA. CHCTEMBl TMHEMHBIX
ypaBHeHuUi"

o5 OyHKIHs, crocoOs! 3amanus GyHKIuA. B3aumMHo
obparable pyHKIHH. KoMImo3uius ¢yHKIHiA

26 I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB QYHKINN
OO6nacth onpeeseHnst 1 MHOXKE€CTBO 3HAUCHUIA

27 ¢yukuun. Hynu ¢pyaxnun. [IpomexxyTku 3Hak
MOCTOSIHCTBA
Uérnsle u Heu€THbIE pyHKUMU. [lepuoanueckue

28 ¢byskun. [IpomMexyTku MOHOTOHHOCTH
byHKIIIN
MakcuMyMbl U MUHUMYMBI (YHKIIHH.

29 Haubonpiiee u HauMeHbIlee 3HaYCHUE (PYHKITUH
Ha IPOMEXKYTKE

30 Jluneiinas, KBaJpaTuyHas U JPOOHO-TMHEHHAS
byHKIMH

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKoOB ATUX QYHKITUI

39 DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUN

33 Crenens ¢ 1enbIM Mmokasarenem. buHom
Hsrorona

34 Crenens ¢ nensIM okasareneM. buaom
Hsrorona

35 CrenenHast GyHKIUS C HATYpPaJIbHBIM U LIETIBIM

noka3atenem. E€ cBoiicTBa u rpaduk




Kontponsnas padota: "Crenennas pynkuus. EE

36 N
cBoiicTBa u rpapux"”

37 ApupmeTruecKknii KOpeHb HaTypaIbHON CTETICHH
U €ro CBOMCTBA

38 ApupmeTruecKnii KOpeHb HaTypaIbHON CTETICHH
U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKAIIUX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKalIUX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIEpKaIIUX CTEIIEHU U KOPHU

42 Hppaunonanshsie ypaBHeHHs. OCHOBHBIE
METO/IbI PELICHHS HPPALMOHAIBHBIX YPABHECHUN

43 Hppannonanbabie ypaBHeHUA. OCHOBHBIE
METO/IbI PELICHHS HPPALUOHAIBHBIX YPABHECHUN

44 Wppannonansseie ypaBHeHH. OCHOBHbBIE
METO/IbI PELICHNS UPPALMOHAIBHBIX YPABHECHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
UPPalMOHAIIBHBIX YPABHECHUM

46 PaBHOCUIIBHBIE TIEPEXO/BI B PEIICHUU
HPPalMOHAIIBHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUN
HPPpalMOHAIIBHBIX YPABHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IBbI B PELICHUU
UppalMOHAIIBHBIX YPABHEHUN

49 CBoiicTBa u rpaduk KOpHA N-0if CTENEHN KaK

¢GyHKIMU 0OpaTHON CTENEHH ¢ HaTypaJbHbIM




IIOKa3aTcCJICM

CoiicTBa u rpaduk KOpHA N-0if CTETIEHU KaK

50 (GyHKIMHM 00OpaTHOM CTENEHU C HATypaIbHBIM
[I0Ka3aTeaemM
KonTtponsHast padota: "CBolicTBa 1 rpadpux

o1 KOpH# N-o¥ crenenu. MppanuoHaibHbIe
ypaBHEHHUA"

59 CreneHp ¢ palMoOHAIBLHBIM TIOKa3aTeleM U eé
CBOMCTBA

53 CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNIeEM H €€
CBOMCTBA

54 CreneHb ¢ pallMoOHaIbHBIM MTOKA3aTesIeM U €€
CBOMCTBA

55 [TokazarensHas GyHKIHS, €€ CBOWCTBA U rpaduK

56 Hcnonws3oBanue rpaduka GyHKIIUN IS
pelLIeHNs] ypaBHEHUI

57 Hcnons3oBanue rpaduka GyHKIIUU IS
pelleHus] ypaBHEHU

58 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI
pelIeHUs M0Ka3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

50 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI
pelIeHUs MOKa3aTeIbHbIX YPAaBHEHUIM

61 KonTtposnpHas padota: "[lokazarenbHas
¢ynkuus. [lokasarenbHble ypaBHeHUs"

62 Jlorapugm uucna. CoiicTBa jorapugma

63 Jlorapugm uucna. CoiicTBa jorapugpma




64

Jlorapudm uucna. CoiicTBa jorapugpma

65 JlecaTUYHBIE U HATypaJbHBIE JTOTapU(PMbI

66 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI

67 [IpeoOpazoBaHue BRIpaKEHHIA, COACPIKAIIIX
norapumMsl

68 [IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALLINX
Jorapu(pmsl

69 [IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALLINX
Jorapu(pmsl

70 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U
rpaduk

71 Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U
rpaduk

7 Hcnonws3oBanue rpaduka GyHKIUN IS
peLIeHNs] ypaBHEHUI

73 Hcnonws3oBanue rpaduka GyHKIUN IS
pellIeHNs] ypaBHEHUM

74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METO/IbI pelIeHHs Jorapu(PMUIECKUX YpaBHEHUN

75 Jlorapudmudeckue ypaBHeHus. OCHOBHBIC
METO/IbI pelIeHHsI Torapu(PMUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI pelIeHHsI Jorapu(PMUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU
norapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIECHUU

norapu(pMUUECKUX ypaBHEHUH




KonTtponsnas padora: "Jlorapudpmuueckas

7 ¢ynkuus. Jlorapudpmudeckue ypaBHeHUs" 1

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckass OKpy>KHOCTb,

84 oTpe/ieNieHue TPUTOHOMETPUYECKUX (QYHKIUI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKUX () YHKITUHA 1
YHICIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUUECKHE (HOPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

o1 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUHN

92 IIpeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

93 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIPAXKCHUI




94 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

95 Pewrenne TpUroHOMETPUYECKUX YPABHEHUI 1

96 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

97 Pemrenne TpuroHOMETpUYECKUX YPABHEHUN 1

98 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

99 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

100 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1

101 KonTponsnas pabora: "TpuroHomerpuueckne 1
BBIPAKEHUS U TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 331aHUS

102 mocJen0BaTeabHoCTEN. MeTo1 MaTeMaTUYeCKOM 1
WHIYKIAH
MOHOTOHHBIE Y OTPAHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananuza 1
0ECKOHEYHO MaJIbIX

104 ApudmMernueckast Iporpeccus

105 ['eomeTpuueckas mporpeccust

106 beckoHeuHo yObIBarolIasi reoMeTpudecKas 1
nporpeccus

107 CymMa OecKOHEYHO YOBIBaroIIei 1
reOMEeTPUUECKOIl Iporpeccun

108 JIuHEeHBIN 1 SKCIOHEHIIMAIBbHBINA pocT. Hucio e. 1
dopmyna CI0KHBIX IPOLIEHTOB

109 JIvHENHBIN U SKCIIOHEHIMAIBHBINA poCT. Huclo e. 1
dopmyina CI0KHBIX MPOLIEHTOB

110 Vcnonbp30BaHue MPOrpeccHy ISl PeLIeHUs 1

PCAIBbHBIX 3a/la4 MTPUKIIAAHOT'O XapaKTCpa




KontponsHas padora: "[locnenoBaTenbHOCTH U

111 " 1
Iporpeccun

112 HenpepbiBHbIC GYHKIIUN 1 UX CBOHCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpaduKkoB 1
byHKIII

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha OTPE3Ke 1

115 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha OTPE3Ke 1

116 Meroa MHTEpBAJIOB JUIsl PELICHUS HEPABEHCTB 1

117 Meroa MHTEpBAJIOB JUIsl PELICHUS] HEPAaBEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIHIMA 1
JUIS pelIeHus 3a/1a4

120 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIUMA 1
JUIS pelIeHus 3a1a4

121 [TepBas u BTOpast mpou3BOAHBIEC (DYHKITH 1

122 Onpez[eneHI/Ive, r€OMETPUUYECKUN CMBICIT 1
MIPOU3BOIHOM

123 OnpeneneHHf, (U3UYECKUI CMBICIT 1
MIPOU3BOIHOM

124 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIIUU 1

126 [IpousBoiHBIE PI€MEHTAPHBIX (PYHKIIUI 1

127 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN 1

128 IIpou3BoHas CyMMBbI, IPOU3BEICHUS, YACTHOTO 1
Y KOMITO3UINH (QyHKIMH

129 IIpousBoaHast CyMMBbI, IPOU3BECHUS, YACTHOTO 1

Y KOMITO3UINH (DyHKIMH




130 [TpousBoiHAS CyMMBI, IIPOU3BEIACHUS, YACTHOTO 1
Y KOMITO3UINH ()YHKIIUNA
131 KonTtponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakumun"
134 Hrorosas koHTposbHasA paboTa 1 1
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 1
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoauuecTBo yacos DJ1eKTPOHHbIE
[
Jr:;rl Tewa ypoka Bcero Kontpoaunie HpakTiyeckue f:;:ennﬂ :;I[?;I;zil;fenbnme
padoThI padoThI pecypest
1 [IpuMeHeHnne mMpou3BOIHOM K MCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
9 [IpuMeHenne mpou3BOIHOM K MCCIEAOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
3 [IpuMeHenre mpon3BOIHON K MCCIEAOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpuMeHnenre mpou3BOIHOM K NCCIEAOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTbD U OKCTPEMYMBI
7 Haxosxaenne HanOoJIbIIEro 1 HaMMEHBIIIEr0 1
3HAYCHMS HENMPEPhIBHON (YHKITUN HA OTPE3KE
3 HaxosxaeHnne HanOoIbIIEro 1 HaMMEHBIIIETr0 1
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpPE3Ke
9 Haxosxaenne HanOOJIbIIEro 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIHUU HA OTPE3KE
10 Haxoxxaenne HanOobIIEr0 1 HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIUU HA OTpPE3KE
1 Haxoxxaenne HauOobIIET0 U HAMMEHBIIIETO 1

3HAa4YeHHUs HeMPEephIBHON (QYHKIIUU HAa OTpE3Ke




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 3HAUEHUS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE

13 [IpumeneHre npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax

14 [IpumeHeHre npou3BOIHOM JUIsl HAXO0XKICHUS
HaWJTy4IIero perieHus: B MPUKIAAHBIX 3aa9ax
[IpuMeHeHne nMpon3BOIHOM ISl OIIPENETICHUS

15 CKOpPOCTH M YCKOPEHHS ITpo1ecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
[IpuMeHeHne npou3BOIHOM ISl OIIPEIETICHUS

16 CKOPOCTH M YCKOPEHMS IIpoLiecca, 3aJaHHOTO
dhopmyroit wim rpapukomM

17 Kommnozumus hyHkimii

18 Kommnosunus hyHkimii

19 Komnosumus GyHkimii

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOMU IIJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOMU IIJIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue GpyHKImiA
C IMTOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HBIX

24 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna Hax0XACHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XKICHUSI IEPBOOOPA3HBIX

26 Nurerpain. I'eomeTpuyeckuii CMbICI HHTETpasa




Beruncnenue onpenenéHHoro MHTerpaia 1o

21 ¢dopmyne Hetorona-JleliOHmIIa

08 Brraucienue onpeaenéHHOT0 HHTETpaia 1o
dbopmyne Hetorona-JleliOamIa

29 [IpumeneHne nHTErpaa Ui HaXOXKIACHUS
TIOMIA/IeH TUIOCKUX PUTYP

30 [TpumeneHne UHTErpaNa Il HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJl

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
yYpaBHEHUU

32 [Ipumeps! pemennii U pepeHnanbHbIX
YpaBHEHUU
MareMaTHuecKkoe MOICITUPOBAHNE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBIO TU(HepeHITHaTLHBIX
ypaBHEHUU

34 Kontponbras padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpaguku

36 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U
rpadguku

37 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpadguku

38 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U
rpaduxu

40 OT60p KOpHEH TPUTOHOMETPUUECKIX ypaBHEHUI




C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

OT100p KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I

4 C TIOMOIIIbI0O TPUTOHOMETPUUECKON OKPYKHOCTH 1

42 OT100p KOpHEH TPUTOHOMETPHUECKUX YPABHEHU I 1
C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT160p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHUI 1
C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIIEHHS TOKa3aTeIbHbIX 1
HEpPaBEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS [T0Ka3aTEIbHBIX 1
HEpaBEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEeIbHBIX 1
HEpaBEHCTB

52 OCHOBHBIE METO/IbI pEIIEHH T0Ka3aTeIbHbIX 1
HEpaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIOrapuPMUUECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUUECKUX 1
HEPABEHCTB

55 OCHOBHBIE METO/IbI peIIEHHs Jorapu(PMUIECKUX 1




HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHHS JIOTapUPMUIECKUX

56
HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEIICHHS HPPAITHOHATBEHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS HPPAITHOHATBEHBIX
HEPaBEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS HPPAITHOHAITBHBIX
HEPaBEHCTB

61 I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHEHHN

62 I'paprueckue MeTObl pelIeHUs
UppalMOHAIBHBIX YPaBHEHUH

63 I'paduueckue MeToIbl pellIeHHs OKA3aTeIbHbBIX
ypaBHEHUH

64 I'padrueckue MeTo1bl pelIeHHs OKa3aTeIbHbIX
HEpPaBEHCTB

65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUH

66 I'paduueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB

67 I'paduueckue MeTobl peLieHNs
norapu(pMUUECKUX HEPABEHCTB

68 I'paduueckue MeToIbl pelIeHNs MOKa3aTeIbHbIX
U JTIOTapU(PMUYECKUX YpaBHEHUM

69 I'paduueckue MeTo bl peleHns MoKa3aTeIbHbIX




U JIOTapu(PMUIECKUX YpaBHEHHIA

I'padmyeckue MeTo bl peleHus TOKa3aTeIbHBIX

70 1 JIOTapu(PMUIECKUX HEPABCHCTB

71 I'paduueckue MeTOIbI pelIeHUs OKA3aTeIbHBIX
1 JIOTapu(PMUIECKUX HEPABCHCTB
KonTponsnas pabora: "UppannoHaibHele,

72 MOoKa3aTeIbHbIE U JJOTapU(DMUUECKHE
HepaBeHCTBa"
KommnnekcHeie uncna. Anrebpanueckas u

73 TpUroHOMeTpHuuecKkas (POpMbI 3aITUCU
KOMIIJIEKCHOTO YHUCIIa
KommnnekcHeie uncna. Anrebpandeckas u

74 TpUTroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIUIEKCHOTO YHcia

75 Apugpmerrueckue onepanuy ¢ KOMIJICKCHBIMU
qHCcIaMU

76 ApugpmeTrrueckue onepanuy ¢ KOMIJICKCHBIMU
qucIaMU

77 N306paxeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

78 N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHcia

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

81 [IpumeHeHre KOMIUIEKCHBIX YUCEIN VISl PELICHHUS

(I)I/ISI/ILIGCKI/IX 1 TCOMCTPUYICCKHUX 3aJiaYq




82

KonTtponsnas padota: "KomruiekcHsie yncia”

83 HatypanbHble u nenblie yncia

84 HatypainbHble u ensle yncia

85 [IpumeHeHne NpU3HAKOB JAETUMOCTHU LENbIX
quce

86 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
qucen

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

89 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKH [0 MOJYITIO

90 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIbIX
YHCEN: OCTATKH MO0 MOJTYJIIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIIbIX

91 qucen: anroput™ EBkiuza ams pemieHus 3a1a4d B
LeJIBIX YUCIIax

92 KontponbHas padota: "Teopus nenpix uncen"

93 CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS

94 Cucrema ¥ COBOKYITHOCTb YPABHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS

95 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHU I

96 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U

COBOKYITHOCTEW MPPAalMOHAIBLHBIX YPABHEHUM




97

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH MOKAa3aTEIbHBIX YPABHEHUIN

98

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUI

99

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MHUYECKUX YpaBHEHUN

100

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYIHOCTEH Jorapu(MHUUYECKUX yYpaBHEHUN

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYeCKHX 3ajay U 3ajjad U3 pa3IndHbIX
obracTeil HayKH U pealbHOM JKU3HH,
MHTEpIpeTAIHs OTY4eHHbBIX PE3YIbTaTOB

102

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYeCKHX 3ajay U 3ajjad U3 pa3InuHbIX
obyacTeil HayKu U pealbHOM KU3HU,
MHTEpIpeTaIHs MOTY4eHHbBIX PE3YIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a7a4 U3 pa3InuHbIX
obyacTeil HayKu U pealbHOM KU3HH,
WHTEpIpeTAIHs MOTYYeHHbBIX PE3yIbTaTOB

104

Kontponsnas pabora: "Cucrembl
paIOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeJIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105

PanumoHanbHbIE YpaBHCHUA C ITapaMCTpaMU

106

PanmoHanbHbIC HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbpHBIE CUCTEMBI C napamMeTpamu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUS, HCPABCHCTBA C

N N




napaMmeTpamu

109 HppanmoHaisHble CHCTEMBI C TApaMeTpaMu

110 [TokaszarenpHbIC ypaBHEHUS, HCPABEHCTBA C
napameTpamMmu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapudmuueckre ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMmu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuroHomeTpuyecKue YpaBHCHHS C
napaMeTpamMmu

115 TpuroHomeTpuuecKre HEPaBEHCTBA C
napaMeTpamMmu

116 TpuronomeTpudecKkre CUCTEMBI ¢ ITapaMeTpamMu
[TocTpoenue u uccienoBaHre MaTEMaTHUYECKUX

117 MO/IEJIeH peaTbHBIX CUTYAIHi C TTIOMOIIBIO
YpaBHEHUH C mapameTpaMu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

118 MOJIEJIeH peabHBbIX CUTYAIHi C TIOMOIIBIO
CUCTEM YpaBHEHUH C apaMeTpaMu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

119 MoJenel peaibHbIX CUTYallui ¢ TOMOIIBIO
CUCTEM YpaBHEHUU C apaMeTpamu

120 KonTtponsnas pabora: "3amgauu ¢ mapamerpamu"

121 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "YpaBHeHus"




123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUR"

124 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuii: "HepaBencrtna"

125 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITUS 1
3HaHui: "[Ipon3BonHas u e€ npumeHeHue"

128 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "[Ipon3BoiHas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3Hanuil: "[IpousBoaHas u e€ npumeneHue"

130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "MHTEerpan u ero npuMeneHue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHKIUK"

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHkiun"

133 [ToBTOpenue, 06061IeHNE, CICTEMATH3ALIHS 1
3HaHui: "OyHkunn"

134 Hrtoropas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsak A.I'., Homuposckunii J[.A., [TonskoB B.M.; noa penakuueit
[Hononsckoro B.E., O6miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO
«M3parenscTBO «lIpocBemienne

* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTo aHanu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [lonsikoB B.M.; noa penakuueit
[Nononsckoro B.E., O61iecTBO ¢ OrpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI11ecTBO
«3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Marematuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHainu3a. Anredpa u
Havasia MateMatudyeckoro ananusa. 10-11 kinaccol. ba3oBblii U yriyOGineHHbIH
ypoBHU. ®I'OC Bypmuctposa T. A. IIpocBenienue

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://nachalka.school-club.ru/ — 6ank pa3paboTOK YPOKOB M IPe3CHTALIHIA
0e3 perucrparuu

http://prezentacii.com/— Gauk pa3pabOTOK YpOKOB U Mpe3eHTaIui 0e3

perucTparyu
http://www.journal.edusite.ru/— 6ank pa3pabOTOK YpOKOB U Mpe3eHTaIuil 0e3
perucTparyu
http://www.solnet/— Gank pa3paboTOK ypOKOB | Mpe3eHTAIi 63
perucTparyu

http://www.eorhelp.ru/ — denepanpubIii 00pa3oBaTeIbHBINA AICKTPOHHBIN
pecypc



