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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOPOHBI, (POPMHUPYET JOTHYSCKOEC H aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyecss OBJIQJICBAIOT  YHUBEPCAIbHBIM  SI3BIKOM COBPEMCHHON HAyKH, KOTOpas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHUS SKOHOMHKH W OOIISCTBEHHOW J>XW3HHU, IMO3BOJISICT OPHCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSAMHU adreOpbl ¥ MaTeMaTHYECKOTO aHaJIHM3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3allnio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHPYET KPEaTHBHOEC W KPUTHYCCKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIpPETAIlMH TOJYICHHBIX
peIIeHH, 3HAKOMSATCS C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4deOHBIM Marepuan, CrHocoOCTBYIOMHMKA (HOPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe Meromuku oOyueHHs aireOpe W HavaiaM MaTeMaTHYeCKOrO aHaIHM3a JIC)KUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHCHUS U HEpaBEHCTBay, «Havana maTeMaTuieckoro anaiaus3a», «MHOKECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIICHHO HACHINIAsICh HOBBHIMH TEMaMH M pa3zienaMu. JlaHHBIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u napyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIli, MPUMEHSATh 3HAHUS, MOJYYECHHBIE MPU H3y4eHUH Y4eOHOTO Kypca, JUIsl pelieHus
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
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 001Iero oopazoBanus. Ha ypoBHe cpeanero oOiero o0pasoBaHus 0coOoe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/Iﬁ, BKIIHOYUAOIINX B
ce6$1 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6J'II/I)KéHHI)IC BBIYUCJICHUSA, OUCHUBATL YN CJIOBBIC BbIPAKCHUA, paGOTaTI) C MaTCMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06y‘IaIOHII/IMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
HeﬁCTBHTCHBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHOJKECTB PacCMAaTPHUBAIOTCS CBOMCTBEHHBIE €My CIIeU(pUUECKUE 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. Bnarozlapsl
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
HCIOJIb3YIOTCSL 0000111eHNE M KOHKPETU3ALIHS.

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxXAoM pasnene [IporpamMmer
MPEIyCMOTPEHO PEIICHNE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 00yJaromuecst OBIaeBalOT
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, IPH PEIICHUH MPUKJIAIHBIX 33249 U 3a7a4 Ha HaXOXKICHUE
HaMOOJIBIINX U HAMMEHBIINX 3HaUeHUH (yHKIMU. [laHHas colepiKaTeNbHas JHHUS BKIIIOYACT B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paMoOHABFHBIX, UPPAMUOHATBHBIX H TPUTOHOMETPUYECKUX BHIPAKCHUH, a TaK)Ke BBIPKCHUH,
coliepKamux creneHn u Jorapudmel. brarogapst u3ydeHHIO anreOpanveckoro Marepualna
MPOUCXOUT JalbHEWIICe pa3sBUTHE AJITOPUTMHUYECKOTO W aOCTPAKTHOTO  MBIILICHHS
oOyJaromuxcsi, GOPMHUPYIOTCS HABBIKH JEIYKTHBHBIX PACCYKJICHHH, pabOThl C CHMBOJIbHBIMU
(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-MeToquuecKast JIMHUS «DYyHKIMU U rpaduKm» TECHO TEPEIUIeTacTCsl C
JIPYTUMH  JIMHUSAMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3alaér
MOCIIEIOBATeIbHOCTh ~ M3Y4YCHHsS ~ MaTepuaia. V3yueHWe  CTCNEeHHOW, IO0Ka3aTeJIbHOM,
norapu(MUYECKON U TPUTOHOMETPUUICCKUX (DYHKIIHI, UX CBOHCTB U rpa)MKOB, 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 yaensercss (OPMUPOBAHMIO YMEHHUs BbIpaxkarh (opmyrnaMu
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:
AHAJTMTHYECKOW, Tpaduueckoil W cioBecHOW. Ero wusydeHume crmocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS,  CIIOCOOHOCTH K  O0OONIEHHI0 ¥  KOHKDPETH3allWu,
WCTIOJIb30BAHUIO aHAJIOT HI.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYr Kak MaTeMAaTHYECKUX, TaK M MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00YyJaromuMCs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpEHHMs TmpolleccoB. JlaHHas copaepxaTenbHas JIMHUAS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUECKOIO aHaliu3a CIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJIbTaTax, MOJyUYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTUKH 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, OOBEIMHSIONINNA BCE paslielbl MAaTEMAaTUKH 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 HCIOJIb30BaTh €ro Il BBIPAKEHHUS CBOMX MBbICie. [pyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAaMH MaTeMaTUYEeCKOM JIOTUKU CIIOCOOCTBYET 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
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIUPOBAHHUS, KOTOpble  TMpPU3BaHbl  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 IPOrPaMMBIL,
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, 0000IaTh M KOHKPETH3UpPOBATh MpolieMy. JledarenbHOCTh MO (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3ydenue yuebGHOro Kypca «Anredpa u Hauajga MaTeMaTHYeCKOTO aHAJIW3a» 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 uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
OoIepaluy C JCUCTBUTEIbHBIMU YHMCIAMU. MOJyJib JEMCTBUTEIBHOIO YHCIIA U €r0 CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUISl pEIIeHNs MPAKTUUECKUX 3a/1a4 U MTPE/ICTaBICHUSI TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

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

CuHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHoroweHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUI, COAEPKAIIUX CTEICHH U KOPHH.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

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

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemenne cucrem nMHEHHBIX ypaBHEHUH. MaTpuiia CHUCTEMbl JMHEHMHBIX YpaBHEHUHU.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €O
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MaTPHUIL U ONIPEAETUTEINEH.

[TocTpoeHre MaTeMaTH4YECKUX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPauKu

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo oOpathble ¢(yHkuuu. Kommozuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus IpauKOB (GyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCcTBa. UETHbie M Heu€éTHble QyHKIUU. Ilepumogmueckue ¢GyHkiuu. IIpomexyTku
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.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U 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 QYHKUMHN /Ui pelIeHUs] ypaBHEHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

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

Hauyana maTemaTu4eckoro anajimnsa

IlocnemoBaTenLHOCTH, CIIOCOOKI 3aJaHUA ITOCIEI0BAaTEIBHOCTEH. MeToq MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reoMmerpuueckas nporpeccuu. beckoHeuHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (yHKIMM W WX CcBoWcTBA. TOYKM pa3pbiBa. ACUMITOTHI TpadukroB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHbie pyHKIUU. OnpenesneHue, reoMeTpudecKuii U pu3ndeckuii
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammel Oitiepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTesIbCTBO, PABHOCUIJIbHBIE YPABHEHMUS.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u Haumensinee obimiee kpatHoe (panee — HOK),
OCTaTKOB 0 MOAYIIO, anroput™Ma EBKIna 1 pelieHus 3a/1a4 B [ebIX YUCIax.

KommnekcHpie uucma. AnreOpawdeckass W TpUTrOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHUeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO 4Yucna. [IpuMeHeHHe KOMIUJIGKCHBIX YHCeN JUIS peHIeHUs (PU3MYECKHX U
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 IIOMOIIBIO TPUTOHOMETPHUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

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

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIBHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3alad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTalusl IOJTy4YEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

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

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne Meroapl pelieHUss YpaBHEHMH UM HepaBeHCTB. ['paduyeckue MeToabl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

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 UCCIEA0BAHNIO (DYHKIIUA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJs ONpeJeNieHUus] CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (opMmynoil wuiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomeTpruuecknii cMbICiI UHTErpasia. Beruucinenue onpenenéHHoro uHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpana Jig HaXOXIACHUS IUIOMAACH TIIOCKUX (QUryp U 00bEMOB
F€OMETPUYECKHUX TEJ.

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



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBCHHOTO WICHAa POCCHICKOrO OOIIECTBA, MPEJCTABICHUE O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMU U HA3HAUCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUMCKONW MATEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE ITUX JOCTHAKEHUU B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTHMKEHU HAayKd M JEATEIbHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUH, pacCYKJCHHH, BOCIPUUMYUBOCTL K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHIATHIA U OT/AbIXA, peryisipHas (u3nueckas aKTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYJOJI00Us, HHTEpEC K pa3indyHbIM chepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camMo00pa30BaHUIO Ha MPOTHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX TIPOLIECCOB HA COCTOSHHE TPUPOJAHOW W COLMAIBHOW Cpelibl, OCO3HAHHE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HIeHHOCTH HAYYHOI0 MO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3sBUTHs LIMBUIN3ALUH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTeibHbIE YHHBEPCAJIbHbIE yYeOHbIE 1eiiCTBUSA

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAOMIOACHHUSAX W  YTBEPXKICHHUAX, Mpeajaratb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (MIPSAMBIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMI € Yy4ETOM CaMOCTOSATENbHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINIO, MHEHUE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

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

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIMIO pPA3TMYHBIX BHIOB ©  (opM
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATDb U q)OpMy.]II/IpOBaTI) CY)XACHUA B COOTBCTCTBUU C YCIOBUAMHM U LECIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYXJIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU opMe GOpMYyITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEJILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IPU PELICHHWH 33/a4Md, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WM HEAOCTHXKEHHsI Pe3yJlbTaTOB JESITEIbHOCTH, HAXOJUTh OHIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM paloThl, pacmpenensTbh BHIbI paboT, IOroBapuBaThcs, 0OCYXKIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4yacTb pabOTbl M KOOPAMHUPOBATH CBOU JAEUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 ku1acce oOyyaromuiicsi MOMY4YUT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl IO OTAEIBHBIM TeMaM paboueill mporpaMMbl y4eOHOro Kypca «Anrebpa ¥ Haudana
MAaTEeMaTHUYECKOTO aHAJIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, MPOIEHTHI, UPPAMOHAIBFHOE YHCIO, MHOXKECTBA DPALMOHAIBHBIX W JCHCTBUTEIHHBIX
YHUCel, MOYJb JEUCTBUTEIBHOTO YUCIIA;

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

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJbTaTa BEIYUCICHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEeHb C IIeJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

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

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

OTIEpUPOBATh MOHITUSIMU: aPKCUHYC, APKKOCHUHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

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

IPUMEHATh Pa3IMYHbIE METOJbl PELIECHUS palMOHAIBHBIX U JAPOOHO-PalMOHATIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

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

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
omnpenenuTeNns 2 X 2 Ui BBIYMCIEHUS €r0 3Ha4Y€HUs, IPUMEHATh ONPEICIUTEIN A PEIICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JIEHCTBUI C KOPHIMU AJIS [TpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl YHUCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHus — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATHUAMHU:  UPPALMOHAIbHBIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, TNPUMEHSTH
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHMs, HEpPABEHCTBA II0 YCIOBHUIO 3a/laud, HCCIEI0BATh MOCTPOCHHBIE MOJENIU C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U TPaQUKH:

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

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOHUECKHUE
(GyHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl M MHUHHUMYMBI (DYHKIHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTEeTeH! KaK (GYHKIIMH 0OpaTHON CTENEHN C HATypalbHBIM MIOKA3aTeIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (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 (QyHKIMH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH Ipu
peLIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBIBarOLIasi F€OMETPUYECcKasi MPOrpeccHs, TMHEHHBbIN U SKCIIOHEHLUAIBHBINA POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

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

CBOOOJTHO  ONEpUpOBaTh  MOHATHSAMM:  IIOCIIENOBATENBHOCTb,  CIOCOOBI  3aJaHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GyYHKIMH, aCHMIITOTHI rpaduka QyHKIUY;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

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

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, HPOM3BEAEHUS, YAaCTHOTO M KOMIIO3ULUHM JIBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

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

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOYKECTBAMU;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jilsl ONUCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOICTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0Ka3aTEIbCTBO, PABHOCWIBHBIE YPAaBHEHHUS U
HEPaBEHCTBA.

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

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMEPHUPOBATH MOHATUSMHU: HATYpAIbHOE U IEJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO OINEPHUPOBATh MOHATHEM OCTATKA IO MOJYIIO, 3alIMChIBaTh HATypaJbHbIE YKCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(PMeTHyecKue onepanuy ¢ HUMU U 1300paxaTh Ha KOOPIAUHATHOMN MIIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

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

OCYILIECTBIISITH 0TOOp KOPHEN MPU pEelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHHUS U HEPABEHCTBA, COACPIKAIIME MOAYIIA U TapAMETPbI;

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

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJa4yd, MCCIENOBaThb IMOCTPOEHHBIE
MO/IEJIH C MCIIOJIb30BaHUEM alIapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUM U TPauUKU:

CTPOUTH Ipa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJm3a:

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, 3aJadax, JJs ONpeAeNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

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

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

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTeMaTHIEeCKOTO aHAIIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmoHnaisHbIe, MOKa3aTeIbHbIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







10 KJIACC
TemaTn4yeckoe NJIaHNPOBaHUE

LeneBbie mpuoOpUTETHI:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh T'PAKIAHCKOM MO3MIMU OO0YyYarollerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIeHAa POCCUICKOro oOIIecTBa,
MIPE/ICTaBJICHUE O MAaTEMaTUYECKMX OCHOBaxX (DYHKUMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBJIEHHM, MHpoIeayp Tpa)kJaHCKOTro oOIiecTBa
(BBIOOPBI, OIIPOCHI U IPYrO€), YMEHUE B3aUMOAEHCTBOBATh C COI[MAIbHBIMM UHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKIUSMHU U HA3HAUCHHUEM;

2) naTPpUOTHYECKOI0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUHCKON TpakJTaHCKOM HAEHTUYHOCTH, YBaXKEHUS K IMPOLUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSM POCCHICKUX MaTEeMaTHMKOB M POCCUHCKONW MaTeMaTH4eCKOM IIKOJIbI, HCHOJB30BAHUE O3TUX
JNOCTHKEHHH B IPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHIMCKOrOo Hapojaa, c(HOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATHYECKOTO IOBEICHMUS,
CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM AOCTUIKEHUN HAyKHM M JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYHMBOTO OYAyYIIETo;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYAs 3CTETUKY MAaTeMaTUYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEeIIeHUM, pacCyKICHUH,
BOCIIPUMMYHMBOCTb K MATEMaTUYECKUM aCI€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTH YMEHUS IPUMEHSTh MaTeMaTUYECKUE 3HAHUS B MHTepecax 3I0pOBOTO U 0e30macHoro odpasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, cOANIAHCUPOBAHHBIN PEXUM 3aHATHH U OTHAbIXa, peryisapHas (pusnuveckas aKTHBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHKE MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HUHTEpeC K Pa3uyHbIM chepam npodeCCHOHATBHON e TEIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKON M e€ MNPUIOKEHHSIMH, YMEHHE COBepLIaTh OCO3HAHHBIA BbIOOp Oynymiel mnpodeccuu M pealn30BbIBaTH COOCTBEHHBIE
KU3HEHHbIE IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTb K MaT€MaTHYEeCKOMY OOpa3oBaHMIO M €caMOOOpa30BaHMIO Ha IMPOTSDKEHUM BCEH JKU3HM,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIIEHUN IPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKOM HAIIPaBJIEHHOCTH;

7) 3KOJIOTrH4YeCKOr0 BOCIIMTAHUA:



c(OPMHUPOBAHHOCTh SKOJIOTUYECKOH KyIbTYpPbl, HOHUMAHHUE BIUSHUS COLUATBEHO-3KOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOIHOM
U COLIMAIBHOM CpeJibl, 0CO3HAHHUE TII0OATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOIeM, OpUEHTALUs Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HaAHUN
JUIS pelIeHMsl 3ajad B 00JIaCTU OKpYXKarolle cpeibl, IJIaHUPOBAaHUE MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEACTBUN Ul OKpY’Karolen
Cpelbl;



Koan4yecTBO 4acoB DJIeKTPOHHBIE
Jara usyyenus
Ne Koutpo IIpakTuyec uudposbie
Tema ypoka
n/n Bceero JbHbIEC Kue o0pa3oBaTejibHbIE
padoTsI padoThbI Io rnany | pakTiy pecypchl
MHO0eCTBO, OIlepalliy HaJ MHOKECTBAMHU
1 TBO, OTIep 1 02.00.
U UX CBOMCTBa
2 Huarpammer Diinepa-Benna 1 04.09
3 [IpuMeHeHHe TeOPETUKO-MHOKECTBEHHOTO 1 06.09
amnmapara JiIs pemeHus 3a1a4 '
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITHYHBIC IPOOH, TPOIICHTHI, 1 07.09
OCCKOHEYHBIC MTEPUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 09.09
OCCKOHEYHBIC MTEPUONUECKHIE TPOOH
ITpumenenue nqpoOeil U IIPOLIEHTOB IS
6 P P P 1 11.09
pelieHus MPUKIaIHBIX 3a7a4
ITpumenenue nqpoOeil U IIPOLIEHTOB IS
7 P P P 1 13.09
penieHus MPUKIAAHBIX 3a71a4
JlelicTBuTenbHBIC Yncia. PanimoHanbHbIe 1
8 1 14.09
HppaMOHAJIbHBIE YHCIIa
ApudmeTnueckue omepainu ¢
9 pu P 1 16.09
IENCTBUTEIIHHBIMU YUCIAMHU
Monayib IefCTBUTENLHOIO YHCIA U €T0
10 w 1 18.09
CBOICTBa
11 [TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBHUIIa 1 20.09




OKpYTJICHHS], TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUM

12

OCHOBHBIE MCTOABI PCIICHUA LCIIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

21.09

13

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

23.09

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

25.09

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

27.09

16

MHoTrOouJIeHBI ¢ IEeTBIMA KOY(PPUITISHTAMH.

Teopema Buera

28.09

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

30.09

18

Pemenue cucteM JTUHEMHBIX ypaBHEHUI

2.10

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

4.10

20

Onpenenurenb MaTpUIBI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBOHCTBA;
BBIYHCIIEHHE €0 3HAUEHUS

5.10

21

IIpuMeHeHue onpeaenuTens Ui peeHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

7.10

22

Pemenne MPUKIIAIHBIX 3a1a4 C IOMOIIIBIO

9.10




CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

11.10

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

12.10

25

OyHKIUSA, CTIOCOOBI 3aaHusT QYHKIIUH.
B3aumHo oOpaTHbIE QYHKIHH.
Komnoszunus ¢pyHkumii

14.10

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKUINN

16.10

27

OO6acTp onpeeieHns] © MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymu ¢pyHkumm.
IIpoMexxyTKH 3HAaK MOCTOSTHCTBA

18.10

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

19.10

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HaumeHblllee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

21.10

30

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

23.10

31

DneMeHTapHOe UCCIeIOBaHUE U
MOCTpoeHHE rPaUKOB STUX QYHKIUI

25.10

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

26.10

33

CreneHsb ¢ LEJIBIM IToKa3aTeaeM. bruHom
Hrrotona

8.11




Crerens ¢ LICIBIM MOKa3zaTelieM. buaom

34 9.11
Hprorona
CrenenHas GyHKIHS ¢ HATYPAIBHBIM U

35 LIeJIBIM MOoKa3areneMm. E€ cBolicTBa u 11.11
rpadux

36 KonTtponsHas padora: "CreneHHas 1311
¢yukuus. E€ cBoiictBa u rpaduk” '
Apudmerrnyeckuii KOpeHb HaTYpaIbHON

37 pu¢ P P 15.11
CTCTICHH U €T0 CBOMCTBA
Apudmernueckuii KOpeHb HaTYpaIbHOU

38 pu¢ op P 16.11
CTCTICHH U €T0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIIOBBIX BBIPAKCHHH, 18.11
COJIEpIKaIITUX CTETICHH U KOPHU '

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 20.11
COJIeprKaliX CTENeHH U KOPHU '
[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHIM

a1 peobp P ’ 22.11
COJIeprKalIuX CTENeHH U KOPHU
Uppauunonansuele ypaBHeHus. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX 23.11
ypaBHEHUH
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX 25.11
ypaBHEHUH
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX 27.11
YpaBHEHUH
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

45 P P 29.11

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 . 30.11
UppalMOHABHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 512
MppaMOHAEHBIX YPaBHEHUN '

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 412
MppalMOHAILHBIX YPaBHECHHUN '
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 KakK (yHKIIMH OOpaTHOU CTETEeHHU C 6.12
HaTYpaJIbHBIM ITOKa3aTeIIeM
CpoiicTBa u rpaduK KOpHsI N-0i CTeNeHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C 7.12
HaTYpaJbHBIM ITOKa3aTeIIeM
KonTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHs N-oii crenenn. MpparmoHaibHbIe 9.12
ypaBHEHUS"
CreneHb ¢ palMOHAIbHBIM MIOKA3aTeIeM U

52 onerbep 11.12
e€ cBoiicTBa
CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTeIeM U

53 b ep 13.12
e€ cBoiicTBa
CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTeIeM U

54 b ep 14.12
e€ cBoiicTBa
IToka3zaTtenbHast GpyHKUMSA, €€ cBOICTBA U

55 16.12
rpaduk

56 Hcnonb3oBanue rpaduka GyHKUUN 715 18.12
peleHus ypaBHeHUH '

57 Hcnonb3oBanue rpaduka GyHKIuM yis 20.12
peleHus ypaBHeHUH '

58 Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE 21.12




MCTOAbI PCIICHHUA MMOKA3ATCIbHBIX
YpaBHEHUU

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 23.12
YpaBHEHUI
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHSI TOKA3aTeIHHBIX 1 25.12
YpaBHEHUU

61 KonTponsnas pabora: "[lokasarenpHas 1 9712
¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucia. CoiicTBa iorapupma 1 28.12

63 Jlorapudm gucia. CoiicTBa jorapupma 1 10.01

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 11.01

65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1 13.01

66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1 15.01

67 [IpeoOpazoBaHue BBIpAKEHUH, 1 17.01
coJieprKalux Jorapudmol

68 [IpeoOpazoBaHue BhIpaKEHUH, 1 18.01
coJieprKalux Jorapudmol

69 [IpeoOpazoBaHue BhIpAKEHUH, 1 20.01
coJiepKalux Jorapugmal

70 Jlorapudmmuueckas GyHKIus, €€ CBOHCTBA 1 99 01
U rpaduk

71 Jlorapudmuueckast QyHKIM, €€ CBOWCTBA 1 24.01
U rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN A5 1 2501

pelIeHNs ypaBHEHUIN




Wcnonb3oBanue rpaduka GyHKIUN A5

73 ¢ 27.01
pelieHus ypaBHeHHH
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX 29.01
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl pelIeHUs] JJoTapu(PMUUECKUX 31.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl pelIeHHs] Jorapu(PMUIecKux 1.02
yYpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT 3.02
JIOTapU(PMHUICCKUX YPAaBHCHHH '

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU 5.02
Jorapu(pMUUECKUX ypaBHEHHI '

79 Kontponbras padota: "Jlorapudmuaeckas 702
¢dbynaknus. Jlorapudpmudeckue ypaBueHus" '

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 8.02
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC 10.02
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC 12.02
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC 14.02
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX 15.02

(GYHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 ompeieJICHUE TPUTOHOMETPUUECKHIX 1 17.02
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKUE POPMYIIbI 1 19.02

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI 1 21.02

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1 22.02

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1 24.02

90 Hpe06pa3033aHHe TPUTOHOMETPUUECKHUX 1 96.02
BBIpKCHUH

o1 Hpeo6pa30:3aHHe TPUTOHOMETPHUYECKHUX 1 98.02
BBIpKCHUH

92 Hpeo6pa30:3aHHe TPUTOHOMETPHUYECKHUX 1 99.02
BBIpKCHUH

93 Hp606p330333HI/Ie TPUTOHOMETPHUYECKHIX 1 503
BBIpKCHUI

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 4.03

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 6.03

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 7.03

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1 9.03

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1 11.03

99 Pemenune TpuroHoMeTprUECKUX YpaBHEHHMA 1 13.03

100 Pemenune TpuroHoMeTpHYECKUX YpaBHEHHIMA 1 14.03
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1 16.03
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1 18.03

nocliegoBaTeiIbHOCTEl. MeTon




MaTEMaTHYECKON MHIYKLIMU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyenoBarensHoCTH. McTopust ananm3a 20.03
0ECKOHEYHO MaJIbIX

104 ApupmeTrrueckas mporpeccus 21.03

105 I'eomeTpuueckas mporpeccust 1.04

106 BbeckoHneuHo yObIBaroIiasi reoMeTpudeckas 3.04
nporpeccust

107 Cymma 6GCKOH€jIHO yOBIBaOIIIEH 4.04
T€OMETPUUECKOU MPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT. 6.04
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEeNHBIN ¥ SKCIOHEHIIMATIbHBIA POCT. 8.04
Yucno e. @opmyrna CI0KHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus 10.04
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I‘<OHTpOJ'IBHaSI pabora: ) 11.04

[TocnenoBaTenbHOCTH U IPOTPECCUH

112 HenpepsiBHbIC PYHKIIMHK ¥ UX CBOWCTBA 13.04

113 Touka pilSpBIBa. AcuMnTOTHI rpaduKoB 15.04
byHKIMI

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha 17.04
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha 18.04
OTpe3Ke

116 Metoa MHTEpBAJIOB ISl pEICHUS 20.04

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117 22.04
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl PEIICHHS 94.04
HEPaBEHCTB

119 HpnMerHHe CBOMCTB HEIIPEPHIBHBIX 95 04
GYHKIMH 1S pereHus 3a1a4d

120 HpI/IMer:HHe CBOMCTB HEMPEPBIBHBIX 2704
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 29.04

122 OnpeneneHHve, T€OMETPUUECKHI CMBICTT 5 05
MTPOU3BO/THOM

123 OnpeneneHHve, (U3UYECKUN CMBICIT 4.05
MTPOU3BO/THOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy 6.05
byHKIMN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy 8.05
byHKIMH

126 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA 11.05

127 [IpousBoIHBIE AJIEMEHTAPHBIX (DYHKIIHIA 11.05

128 [IpousBoiHasi CyMMBI, HpOHSBG,I[GIjHH, 13.05
YaCTHOTO U KOMIO3UIINH (DYHKITUI

129 [IpousBoiHASI CYMMBI, np0H3Bez[teHﬂ, 15.05
YaCTHOTO U KOMIO3UINU (DYHKIUI

130 [IpousBoiHAS CYMMBI, HpOI/I3Be,I[e£II/I$I, 16.05
YaCTHOTO U KOMMO3UINH (DYHKITUI

131 KonTtponsHas padota: "[IpounszBoanas” 18.05

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 20.05




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3aIUs

133 . " 1 20.05
3HaHuil: "OyHKIMK
134 HroroBast KOHTpoOJbHAS padoTa 22.05
135 HroroBas KOHTpoJbHAS padoTa 23.05
136 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1 95 05
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HcCIe0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenure npou3BOIHON K
WCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HaKOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBo0Opa3zHbIC d7eMEHTAPHBIX (HYHKIIAM.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUSA

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peIICHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTObl pelIeHUs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUrOHOMeTpruYecKkas GopMsbl 3anHcH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI HAa
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOJTYJIIO
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppaMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00JacTeil HAYKH U PEATbHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 060611eHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U Hayajla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
Martemarnueckoro ananusa, 11 knacc/ Hukoasckuii C.M., ITotannos M K., Pemmeraukos H.H. u

npyrue, AkuuonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






