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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.



CopnepxatenpHas nuHus «Hauana maremMaTHUecKOro aHajan3a» MO3BOJIAET CYHIECTBEHHO
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
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTenbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MaT€MaTHYECKUX MOJIENEH peaJbHbIX CHUTYalluid, MO3BOJISIET
HAXOJUTh HaWIydlllee pEIIeHHWEe B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX,
3agadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHUYECKOTO aHalIHM3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (OPMHUPOBAHUIO YMEHUIH
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJbTaTax, MOJYYCHHBIX B XOJ/I€ Pa3BUTHUS MATEMAaTHKH KaK HAyKH,
00 uX aBTOpax.

ConepxaTenpHO-MeTOqMUEeCKast JHHUASA «MHOXECTBa ¥ JIOTHKa» BKIIOYaeT B ceOs
JIIEMEHTBl TEOPHM MHOXECTB M MaTeMaTH4eCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJCTaBICHUS TPOHU3BIBAIOT BECh KypC INKOJHLHOW MaTeMAaTHKH W TpeiaraloT Hamboiee
YHHUBEPCAIBHBINA SI3bIK, OOBEAWHSIONIMIA BCE pa3feibl MAaTeMAaTHKH M €€ TPHIIOKEHHUH, OHH
CBSI3BIBAIOT pa3HbIe MaTeMaTHUECKUE TUCIMIUIHHBI U UX MPHIJIOKEHHS B enHOe 1enoe. [loatomy
BaXHO JaTh BO3MOXXHOCTh OOy4JalomieMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJB30BAaTh €r0 IS BBIPAXEHHS CBOMX MBICHEH. [[pyrum
BOKHBIM MPU3HAKOM MaTEMaTHUKW KaK HAyKH CJeAyeT NMPU3HATH CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W CJENOBAaHWE OIPEHCIEHHBIM MpPaBHJIAM IOCTPOCHUS  JOKa3aTeNIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTHYeCKOH JIOTHMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS] 00YYaIOMIUXCsl, TTO3BOJISIET UM CTPOHUTH CBOM PACCY)KICHUS Ha OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIILICHHUS.

B yue6HOM Kypce «AnreOpa W Hayaja MaTEeMaTHYEeCKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTH4YeCKOTO  MOJCIHPOBAHWS,  KOTOpPbIE  MpH3BaHBl  CIHOCOOCTBOBATH
(OPMUPOBAHHIO HABBIKOB TMOCTPOCHHSI MOJICICH pPEalbHBIX CHTYallud, HCCICIOBAHHS ITHX
MoOJielied C TIOMONIbIO ammapara aureOpbl ¥ MaTeMaTH4YeCKOTO aHajiu3a, HWHTePIpeTaIluu
MOJIy4CHHBIX PE3YJIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIi W3 Pa3/IelioB IPOTPAMMBI,
MOCKOJIBKY BECh MaTepuail y4eOHOTO Kypca IMIUPOKO HMCIIOJIB3YETCs IS PEHICHUS MPUKIIAIHBIX
3amau. [lpu pemeHMM peaNbHBIX TPAKTHYECKUX 3alad  oOydaroniwecs pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3MPOBATh Mpodiemy. JlesTenbHOCTh 1O (GOpPMUPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCE U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AireOpa 1 Hadaa MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3yuyenune ydeOHOro Kypca «AiredOpa W Havajia MaTeMaTHYECKOro aHaimmza» B 10
kiacce — 136 dacoB (4 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYUCICHUS

Parmonanbubie uncna. OOBIKHOBEHHBIE M JICCSATHYHBIE JPOOU, MPOIEHTHI, OCCKOHEYHBIC
nepuoauueckue Apodu. [lpumenenue apoOei M MPOLEHTOB ISl pellieHUs NPUKIAIHBIX 3aad U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTButenpHbple 4yuciaa. PanuoHanbHble M UppalMOHaJbHBIE 4HcTa. ApUPMETHUECKHE
OIepalM¥ C JEHCTBUTEIIBHBIMU 4YHMCIaMH. MOIyib JEHMCTBUTEIBHOTO YHMCJIA U €ro CBOWCTBA.
[TpuGnmxEHHBIC BEIYMCIICHUS, TPABIJIA OKPYTIICHHS, IPUKUIKA U OIICHKA PE3YJIbTaTa BEIYMCICHUH.

Crenenp ¢ nensiM nokazatesneM. buHom HbroTona. Mcnonb3oBanue mnoaxonsuied (Gpopmbl
3aMMcy JeMCTBUTENbHBIX YHCEN JUIsSl pElIeHNs MPAKTUUECKUX 3a/1a4 U IPECTABICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW CTENEHHN U €r0 CBOICTBA.

CreneHp ¢ panuOHAJIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHBIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa ¥ TOXKAECTBEHHble MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC TBRa.

OcHOBHBIE METOJZIbI PEUICHUS LENbIX U IPOOHO-pallOHATIbHBIX yYpaBHEHHI U HEPAaBEHCTB.
MHorouneHsl OT OJJHOM MepeMeHHOU. JleneHne MHOrouwieHa Ha MHOTO4JIEH ¢ ocTtaTkoM. Teopema
be3y. MHorousnens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Wppaumnonansusie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEUICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoGpa3oBanue BhIpaKEHUH, COIEPKALIUX JOTrapu(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢Gopmyasl. I[IpeoOpazoBanue TPUrOHOMETPHUUECKHUX
BBIpKECHUI. PellieHre TpUroHoMeTpUYEeCKUX YpaBHEHUM.

Pemienue cucrteM JIMHEHMHBIX ypaBHEHUW. MaTpuiia CUCTEMbl JMHEWMHBIX YpaBHEHHIA.
Onpenenurens MaTpULbl 2X2, €r0 FEOMETPUUECKUM CMBICI U CBOMCTBA, BHIYMCIICHUE €r0 3HAYEHUS,
MIPUMEHEHHE ONPEISIUTEINS JUIsl PELICHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUN. Penenue npukiiaiHbIx
3a7a4 ¢ TOMOIIBIO CHCTEMbl JIMHEHWHBIX YypaBHeHUW. lccnegoBaHue MOCTPOEHHON MOJENH C
MIOMOIIIBIO MAaTPHIL U ONIpEACIIUTENEH.

[TocTpoeHre MaTreMaTHYeCKMX MOJENEH peaJbHOM CHUTyallud C I[OMOIIbK) YpaBHEHHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MAaTEMaTUYECKUX 3aJad U 3a1ad
U3 Pa3InYHbIX 00JIaCTe! HAYKU M pealbHON JKHU3HU.

DyHKUUH U TPauKu

Oyukius, crnocoObl 3amaHus  ¢(yHKuuU. B3aumMuo oOpathble ¢yHkuuu. Komnosunums
¢bynkuuit. I'paduk pyHkunu. DneMeHTapHble peodpa3zoBaHus rpauKOB (PyHKIMHA.

OO6nacte onpezeneHus M MHOXKecTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkuuu. ITpomexyrku
3HakonocTossHCcTBa. UETHple W HeuéTHble ¢yHkumu. Ilepumonmueckue ¢ynkuuu. IlpomexyTku



MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MHHUMYMBI QyHKIuH. HanOosbiiee M HauMeHbIee
3Ha4YeHUs (PYHKIIUH HAa IPOMEKYTKE.

JluneiiHast, KBaJpaTU4Has U OPOOHO-ITHHEWHAas (YHKIMH. DJIEMEHTapHOE WCCIICIOBAaHUE H
MMOCTPOCHHE UX TPAPHKOB.

CrenenHas (QyHKIMS C HATypaJdbHBIM W IIETBIM TOKa3aTeneM. EE cBoiicTBa U rpaduk.
CpoiictBa u rpaduk KOpHS N-0if cTemeHH Kak (PyHKIMH OOpaTHOW CTENEeHHW C HaATypaJIbHBIM
IIOKa3aTeseM.

[lokazarenpHas u jorapudmuueckas QyHKUMH, UX CBoiicTBa M rpaduku. Mcnonb3oBaHue
rpaduKoB PYHKIUN I PEIICHUS YPABHCHHUH.

Tpuronomerpuveckass OKPYKHOCTb, ONpEICICHUE  TPUTOHOMETPUYECKUX  (DyHKIMA
YHCJIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX Ipoleccax U sBICHUSIX. I'paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimsa

IlocieqoBaTenbHOCTH, CIIOCOOBI 3aJaHus IMOCIEIOBaTeNbHOCTEH. MeTod MaTeMaTH4YeCKOM
MHAYKIUA. MOHOTOHHBIE M OrpaHMYEHHbIE MOCIEA0BaTENbHOCTU. VcTopHus BO3HHUKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas U reoMeTrpuueckas — mporpeccu.  beckoHeuHo — yObIBaromias
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON MpOrpeccuu.
JInHenHbI 1 SKCIOHEHIMaIbHBIM pocT. Yucno e. @opmyna ciaoXHbIX NMPOLEHTOB. Vcrnons3oBaHne
MIPOrPECCUu AJIsl pelIeHHs pealbHbIX 3a/1a4 MPUKIIAHOTO XapaKTepa.

HenpepriBHble GyHKIIMN U X cBOMCTBA. TOUKH pa3pbiBa. ACUMOTOTHI IpaduKOB (YHKIIHM.
CpoiicTBa (yHKIIMH HENMPEPHIBHBIX Ha OTpe3Ke. MeToJ HMHTEPBAJIOB I PEUICHUS HEPABEHCTB.
[IpuMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBojaHbIe GyHKIMU. OmnpeneneHne, TEOMETPUUCCKUN M (PU3NUECKUN
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[IpousBonHbie >nemMeHTapHbIX QyHKIUN. [Ipon3BoaHas cyMMBbl, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOKeCTBO, omepanuyd HajJ MHOXKECTBaMU M HMX cBoHMcTBa. Jlmarpammel Oitnepa—BenHa.
[IpuMeHeHnEe TEOpPEeTUKO-MHOKECTBEHHOIO amnmnapara s ONUCAaHUs pealbHbIX IPOLIECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYecKoro o0ObEeKTa, CIEACTBUE, JOKA3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YT JIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  mo3ulMKd  oOydaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4YJIEHa POCCHUUCKOTO OOIeCTBa, MPEJICTaBICHHE O MaTeMaTHYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM, TMPOLELYp TPaxKAaHCKOTO OOIIecTBa



(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJCHCTBOBATh C COIUAIBHBIMH WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TI'pa)TaHCKOW HMICHTUYHOCTH, YBOKEHHUS K NIPOULIOMY U
HACTOSIIIEMY POCCUUCKOM MATEMAaTUKH, LIEHHOCTHOE OTHOUIEHHWE K JOCTHMKEHHSIM POCCUHCKHX
MAaTEMAaTUKOB U POCCHICKOM MAaTEMATHYECKOM IKOJIbI, UCIIOJIb30BAaHUE 3TUX JTIOCTUKEHHUM B IPYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIESITEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUYHUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETHKY MaTeMaTHUUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEUICHUN, PACCYKICHHM, BOCIPUUMUYUBOCTH K MAaTEMaTUYECKHM AaCIeKTaM
pa3IUYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMAaTHICCKHUE 3HAHUS B MHTEpPEcax 370pOBOTO U
6e3omacHOTO 00Opa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37I0POBOE MUTAHUE,
cOaaHCUPOBAaHHBIN PeXXUM 3aHATHI U OTIbIXa, peryisipHas pusndeckas akTUBHOCTD), (pr3nueckoe
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOMN JESATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTHh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOJIO0Ws, WHTEpPEC K pazIudHbIM chepam
npodeccHoHaIbHON JeATEeIbHOCTH, CBA3AHHBIM C MaTEMaTHUKOM M e€ MNPUIIOKEHUSIMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oymymiel mpodeccuu U peaTn30BhIBaTh COOCTBEHHBIC KU3HCHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHHUH MPAKTHYECKUX 3a4ad
MaTE€MaTHUYECKOUW HAMPABIEHHOCTH;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ JKOJIOTMYECKOW  KYJNbTYPbl, [OHMMAaHUE BIUSHUS  COIHAJIBHO-
SKOHOMHUYECKHX IIPOLECCOB HAa COCTOSHHE MPUPOJHOM M COLMAJIBHOM Cpeabl, OCO3HAHME
rJ100aJIPHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX
3HaHMN JJIs peuIeHust 3a/1a4 B 00J1acTH OKpYKalollel Cpe/ibl, IUNIAHUPOBAHKUE TOCTYIKOB U OLIEHKH
MX BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMAaHHE MAaTEeMAaTUYECKON HAyKH KakK cepbl YeT0BEUECKOM
NESATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JUIsl PA3BUTHS LIUBUIIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKON KyJIbTYypOll KakK CpeICTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTH
OCYHIIECTBJISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBUA:



BBIBIIAITh W XapaKT€PU30BaThb CYIECTBEHHbIE IIPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHATUSAMH, (POPMYIUPOBATH ONPEACIICHHs IIOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIMK, OCHOBAHUS Uil OOOOLICHUS M CPaBHEHHs, KpUTEPUHU
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIC H
OTpULIATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IPOTUBOpEYUs B (akTax,
JAHHBIX, HAOJIIOIEHUSAX U YTBEPKJICHUSX, NIPEAIaraTb KpUTEPUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOT UM,

MIPOBOJIUTH CAMOCTOSITEIILHO JOKAa3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKACHUN (IpsIMbIE U OT
MIPOTUBHOT0), BBICTPaMBaTh APryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHust ydeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibckue 1eiCTBUA:

MCI0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYIUpOBAThH
BOINPOCHI, (PUKCHpyIOIIHE MPOTUBOPEUYUE, MpoOJIeMy, YCTaHAaBIMBaThb MCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA ~ SKCIEPUMEHT,  HUCCIEJOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBbeKTa, SBJIEHMs, IMpOIecca, BBISBICHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (OPMYJIMPOBATh OOOOIIEHHMSI U BBIBOABI IO PE3YJNbTaTaM IMPOBEAEHHOTO
HaOJIIO/IEHUs], UCCIIE0BAaHUs, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIIBUraTh MPEIIOJIO0KEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Ae(PUIUTH UH(OPMAIMK, AaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BOIPOC U IS
peleHus 3a/1a4u;

BbIOMpaTh  HMHGOpPMAIMIO M3  UCTOYHUKOB  DPA3JIMYHBIX  TUIIOB,  aHAJIM3UPOBATH,
CHUCTEMaTU3UpOBaTh W  HUHTEPHPETHPOBATH HMHPOPMALMIO  PAa3IMYHbIX BUIAOB U (opM
IIPEJICTABICHMUS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B pa3IMuHbIX (HopMmax, WIIOCTPUPOBAThH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENLHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHbIE YHUBEpPcaibHbIe yueOHbIe elicTBUS

O60menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHHM C YCIOBUSIMHU U IIENSIMHU
oOmIeHus, SCHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pPEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 X0y PEIICHUS 3314, KOMMEHTHUPOBATh NOMYyYSHHBIN Pe3yNbTar;

B XOJ€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbI, MPOOIEMBI,
pemraeMoi 3amavM, BBICKA3bIBATh HJIEW, HAIENIEHHbIE HAa TIOMCK PELISHUS, COMOCTABIATH CBOU



CYXKJIEHHsI C CYXJIEHUSMH IPYrUX YYaCTHHKOB AManora, oOHapyXHBaTh pa3iniyve U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyaHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

IIPEJCTABIIATh PE3yJIbTaThl pPEIICHUs 3aJaud, OSKCIIEpUMEHTa, MCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITEIIbHO BBHIOMPATh (hopMaT BBICTYIUICHHS C YU4ETOM 3a/1a4 MPE3eHTALNU U 0COOCHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranu3anus:

COCTaBJIATh IUIaH, AITOPUTM pEIICHUS 3a7adyd, BBIOMpPATh CHOCOO0 pEmeHHs C Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHAaHTHI PEUICHUHN C Y4ETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHbI HHTEJJIEKT:

BJIQJIETh HABBIKAMH TO3HABATEILHON peIeKCHH Kak OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI H
MBICTIMTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIIS
mporiecca M pe3ysbTara pelieHus MaTeMaTHYeCKON 3a1a4H;

MPEBHUJIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PENICHWH 337a4d, BHOCHTH
KOPPEKTHBBI B JICATSIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWICHHBIX OMNIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa ICJIM M yCIOBHUSAM, OOBSCHATH MPUYHUHBI JOCTHKCHHUS
WIA HEJAOCTIKEHHS PE3ylNbTaTOB JEATETBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh  OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMATh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIHOM M HMHAUBUAYAIbHOW pabOTHl IpH
pelieHnd y4eOHbIX 3a/ay, MPUHUMATh LeJb COBMECTHOM JEeSATeNIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpeaesisaTh BHUIbI padOT, JOTOBAPUBATHCSA, OOCYXIaTh
MIPOIIeCC B pe3yibTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIBKHX JTFOJCH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OCykaeHHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO KPUTEPHUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOydenus B 10 kiacce oOydaromuiics MOJy4UT CJEIyIOLIUe MpeaAMETHbIe
pe3yabTaThl MO OTHACIBHBIM TeMaM paboueill mporpammbl yueOHOro Kypca «Anrebpa W Havaia
MaTeMaTH4YECKOrO aHAIU3a»:

Yuciia 1 BBIYUCICHHUA:

CcBOOOJIHO OIEPUPOBATH MOHATHSMU: PALMOHAIBHOE YHCIO, OECKOHEYHas MepHoauYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIIO, MHOXKECTBA pallMOHAIBHBIX M AEHCTBUTEIbHBIX YUCEl,
MOJyJIb ACUCTBUTEIBLHOTO YUCIIA,

IPUMEHATh APOOU M MPOILEHTHI JUIsl PEHICHUs MPUKIIAJHBIX 3a7jad U3 Pa3IUYHBIX OTpaciel
3HaHUH U PEATbHOM JKU3HU;

IPUMEHATh NPUOMMKEHHBIE BBIYMCICHMS, MpPaBUia OKPYIJIEHUs, NPUKUAKY M OLEHKY
pe3ynbTaTa BEIYMCIICHUH;



CcBOOOJTHO OIEpPHPOBATh TOHATHEM: CTENEeHb C LEJIbIM I0Ka3aTelieM, HCIOJIb30BaTh
NOAXOAAITYI0 (OpMy 3amucH JOEHCTBUTENBHBIX YWCEN Uil PEIICHHS MPAKTHYECKHX 3a7ad |
IIPE/ICTaBICHUSI JTaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKHI KOPEHb HATYpPaJIbHOW CTETICHHU;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIBLHBIM ITOKA3aTEIIEM;

cBOOOJTHO OINEpPHPOBATh NOHATHAMH: JIOTapUPM 4YHCIA, JECATUYHBIE W HaTypalbHBIC
norapuMmsl;

CcBOOOJTHO OTEPHPOBATH TOHSATHSIMH: CHUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

ONEepUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PaBHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh Ppa3IMYHble METOJbl PEUICHUS pPalUOHAIBHBIX W JPOOHO-pallMOHATBHBIX
YpaBHEHUM, IPUMEHSITh METOJ1 UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHITUSIMHM: MHOTOWIEH OT OJHOM NEPEMEHHOH, MHOTOWIEH C
1enbIMU K03 uIIMeHTaMi, KOPHU MHOTOYJIEHA, TPUMEHSThH JIeJIeHHe MHOTOWIeHa Ha MHOTOYJIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera aiis pemienus 3aaay;

CBOOOJHO  OMEpHpOBaTh MOHATHSIMH: CHUCTEMa JIMHEWHBIX ypaBHEHHMM, MaTpula,
ONPEACIUTENh MATPUIBI 2 X 2 W €ro TeOMETPUYECKHN CMBICH, HCIOJIb30BaTh CBOMCTBA
omnpenenuTenst 2 X 2 A BBIYMCIEHUS €r0 3HAu€HUs, MPUMEHSTh ONpPEAETUTENN JUIsl pelieHus
CUCTEMbl JIMHEHHBIX YpPaBHEHUH, MOJIEIMPOBATh pEalibHblE€ CUTYallMd C MOMOUIbIO CHCTEMBI
JMHENHBIX YPABHEHMI, UCCIEA0BATH MOCTPOCHHBIE MOJIEIH C IIOMOILBIO MaTPHIl U OIIPENEIUTENCH,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA ICUCTBHUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BRIPAKCHUI;

BBIMIOJIHATE  NPEOOpa30BaHMUsA  4YUCIOBBIX  BBIPQXKEHUH, COJEpXAallUX CTEHNEHH ¢
palMOHAIbHBIM [TOKA3aTENEM;

HCIOJb30BaTh CBOWCTBA JIOrapu(pMOB JyIs IpeoOpa3oBaHus Jorapu(MUIEeCKUX BhIpaKeHUH;

cBOOOJIHO OTIEpUPOBATh MOHATUAMU: UPPALMOHATIbHBIE, I0KA3aTEeNIbHBIE U JIOTapuU(pMUUYECKHE
YPaBHEHHUs, HAXOOUTh MX PEIIEHUS C IOMOIIBIO PAaBHOCWIBHBIX IIEPEXOJOB WM OCYILECTBIAA
IIPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpPUIOHOMETpUueckue  (opmynbl Uil  IpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHU;

CBOOOJTHO  ONEpUpPOBaTh IOHSATHEM: TPUIOHOMETPUYECKOE ypaBHEHHE, IPUMEHSTbH
Heo0Xx0AuMble (OPMYIIbI JUIs PELICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHMUI;

MO/IEIUPOBATh PeajbHble CUTYallUN Ha S3bIKE anreOpbl, COCTaBIATh BHIPAKEHUS, YPABHEHUS,
HEPABEHCTBA II0 YCJIOBHUIO 3aJayd, MCCIENOBaThb IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM
anmapara ajreOpsbl.

DOyHKUUH U TPapuKU:

CcBOOOJIHO OMNEpHpOBaTh MOHATUAMM: (YHKUMSA, cHOcOObl 3agaHMs (YHKIMH, B3aUMHO
oOpaTHble (YHKIMH, KOMIO3UIMS GYHKIHUH, rpaduk (yHKUMH, BBINOJHATH 3JIE€MEHTapHbIE
npeobpa3oBaHus TpagUKoOB QyHKLUH;

CBOOOJITHO OINEpUpPOBATH MOHATHSAMM: OOJACTh ONpPENENeHUs M MHOXECTBO 3HAuYCHHH
GbyHKIMHU, HYIU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;



cBOOOJTHO OMNEPUPOBATH MOHATUSAMHU: YETHBIE M HEUETHBIC (QYHKIHH, TEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMH, MAKCUMyMbl W MHHUMYMBI (DYHKIUH,
HanOoJIbIIIee U HAaUMEHbIIEe 3HaYeHNE (YHKIUU Ha IPOMEKYTKE;

cBOOOJTHO ONEpUpOBaTh TMOHATHAMU: CTENEHHAs (YHKIUS C HATypaJbHBIM M IIEJBIM
noxaszatesniem, rpaduk crerneHHol (pyHKIMK C HATYypaJbHBIM M IEJIBIM MOKa3aTeneM, rpaguk KOpHs
N-Oli CTereH! KaK QYHKIMH 0OpaTHOM CTETIEHU C HATYPaJIbHBIM ITOKa3aTeIIeM;

OTIEPHPOBATH TOHATHSAMH: JIMHEWHAs, KBAJApaTW4YHAs W JpoOHO-TMHEWHas (QYyHKIUH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHHE U TIOCTPOCHUE UX IPa()UKOB;

cBOOOJTHO OTEpPHPOBATH TOHATHSAMHU: TOKa3aTelbHas M Jorapupmuueckas (QyHKIHH, UX
CBO#CTBA ¥ IpaMKu, UCIOIH30BATh UX T'PAPUKH JUIS PEIICHHUS yPaBHEHUH;

CcBOOOJTHO OIEpPHPOBATH TOHSATHSIMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTBh, OIpPEICIICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apTyMEHTa,

UCTIONb30BaTh TpaduKu (GYHKIUHA UIS HMCCIEIOBAHUS MPOIECCOB M 3aBHCHMOCTEH TIpU
peleHnn 3a7a4 M3 JIPYruX YYeOHBIX TNPEIMETOB M PEeaIbHOW JKW3HH, BBIPAXKATh (OpPMylIaMu
3aBHCUMOCTH MEXKIY BEITMUYNHAMH,

Hayana MaTeMaTH4ecKoOro aHajan3a:

CBOOOJTHO OTIEPHPOBATH TOHATHUSAMH: apuMeTHUecKass W TEOMETPHUYECKas IPOTPecCHs,
OeCKOHEYHO YOBIBalOIlas I'eoMeTpUyYecKasi MpOrpeccus, JUHEWHBIM M SKCIIOHEHIMAIbHBIM POCT,
(dbopmyIa CII0KHBIX IPOIICHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

WCTIOJH30BATh POTPECCUH [T PEIICHHS PeabHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  OMEpHpOBATh  TMOHATHUSAMH:  IOCIENIOBATEIBLHOCTh,  CIHOCOOBI  3aJaHUS
MOCIIEIOBATEIILHOCTEH, MOHOTOHHBIE M OTPAHMYEHHBIC IOCIIEI0BATEILHOCTH, MOHUMATh OCHOBBI
3apO’KJICHUS MAaTEMAaTUYECKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OINEpPUPOBATh MOHSTUAMH: HENpPEpPbIBHBIE (DYHKIMU, TOYKM pa3pbiBa Tpaduka
(GhyHKIIUH, aCUMITOTHI rpadrka GyHKITUH;

CBOOOJHO OINEpUpoBaTh NOHATHEM: (QYHKIMS, HENpepbIBHAS Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX QYHKITUN JUTsl pEeIICHUS 3a/1a4;

CBOOOJHO OMEpPUPOBATh MOHATUSIMU: MIepBasi U BTOpasi MPOU3BOHbIE (GYHKIIMHU, KacaTelbHas
K rpaduKy QyHKIINH;

BBIYHCIISATH IPOU3BOJAHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIIO3UIUHU ABYX (DYHKIIHA,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINIA;

UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOTHOM JUISI pEeIlIeHUs 3aau.

MHokecTBa M JIOTHKA:

CBOOOJHO OTEPUPOBATH MOHATUAMU: MHOXKECTBO, OTIEpAIlUU HaJl MHOXKECTBAMU;

WCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar IJis ONKCAHUSl PEalIbHBIX MPOIIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMH: OIpEIeIeHHe, TeopeMa, YypaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHUECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHbBIC YPABHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo yacos
Ne HanMeHoBaHMe pa3je/ioB U TeM
o/ NporpaMMBb Beero Konrpoabubie | IIpakTuyeckue
padoThI padoThI
MHO0k€eCcTBO 1eHCTBUTENBHBIX
yucesn. MHOro4JeHsl.
1 PanyoHanbHbIE ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 @®ynkuuu u rpapuku. CreneHHas 12 1
(YHKIMS C LIETBIM [TOKa3aTeleM
Apudmernueckuii KOpeHb N-oi
3 crenienn. VppannoHaibHbIC 15 1
ypaBHEHHUS
4 [TokazarenbHas GyHKIMS. 10 1
[Toka3aTenbHble ypaBHEHUS
5 Jlorapudmuueckas QyHKITHS. 18 1
JlorapudmMuaeckue ypaBHEHHsI
6 Tpuronomerpruyeckue BeIpa)KCHUs U 99 1
YPaBHEHHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCHH 10 1
3 HenpepsiBHbIe PyHKITHN. 20 1
[IpousBoaHas
9 [ToBTOpEeHUE, 0600IICHNE, 5 5
CUCTEMAaTH3alMs 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBO YacoB
Ne Koutpo | Ipakrtu
Tema ypoka Jara uzydyenus
n/n Bcero JbHbIE qecKue
padoThI padoThI
MHo0%ecTBO, OIepanuy HajJ MHOKECTBAMHU U UX CBOMCTBA 1
Juarpammsl Ditepa-Benna
3 [IpuMeHeHHEe TeOPETUKO-MHOKECTBEHHOTO arapara Jijlsl pelieHus 3a1a4 1
4 PanmonanbHbIe ynciia. OOBIKHOBEHHBIC U JICCATUIHBIC APOOHU, TIPOTICHTHI, 1
OECKOHEUYHBIC TTEPHOMICCKHE POOH
5 PanmonanbHbie ynciia. OOBIKHOBEHHBIC U ICCATUIHBIC APOOH, TIPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONIECKHIE IPOOH
6 [Ipumenenne npoOeli U MPOIICHTOB JIJIsl PEIICHUsI MPUKIIATHBIX 3a/1a4 1
7 [IpuMenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
8 JletficTBuTENbHBIC YKCla. PaninoHaIbHbIC U UPPAIIMOHAIIBHBIE YHCIIA 1
9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
10 Mopynbs AMCTBUTEIBLHOTO YKCIIa U €T0 CBOWCTBA 1
1 [TpubmxEHHBIC BRIYUCIICHHUSI, TPABUIIA OKPYTJICHHS, IPUKUIKA U OIICHKA 1
pe3ynbTaTa BRIYUCICHUN
12 OcHOBHBIE METO/IbI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U 1
HEPaBCHCTB
13 OcHOBHBIE METO/IBI PEIIEHUS IENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUN U 1
HEPaBEHCTB
14 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUN U 1

HCPAaBCHCTB




MHorousneHsl 0T OJJTHON EPEMEHHON. [lenenre MHOro4wIeHa Ha MHOTOWIEH ¢

15 1
ocratkoMm. Teopema besy

16 MHorousnens! ¢ neasiMu kodgduuuentamu. Teopema Buera 1

17 Pemrenne cucrem IMHEWHBIX YpaBHEHUN

18 Pemrenne cucrem IMHEWHBIX YpaBHEHUN

19 Martpuiia cucTemsl IMHEWHBIX ypaBHEHUI. OnpeaenuTesb MaTpULIbI 2X2, ero 1
reOMETPUYECKUN CMBICT M CBOWCTBA; BBIUUCIICHUE €r0 3HAUCHUS

20 Ornpenenutens MaTPHUIBI 2X2, €r0 TEOMETPUIECKUN CMBICIT U CBOWCTBA; 1
BBIYMCIICHUE €r0 3HAUEHUS

21 [IpuMeHeHue onpenennuTens JUisl pENIeHUsI CUCTEMBI JINHEWHBIX YPABHEHUN 1

22 Pemenue npukinaaHbixX 3aa4 ¢ MOMOIIBIO CUCTEMBI TUHEWHBIX YPaBHEHUM

23 Pemenne npuknaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN 1

24 KontponbHas padota: "Parmonanbabie ypaBHeHHs M HEpaBeHCTBA. CHCTEMBI 1
JINHENHBIX YpaBHEHUN"

o5 dyHKIMsA, criocoObl 3amanus GyHknu. B3anmMao oOpaTHbIe GyHKITUH. 1
Kommnozumus pyHkimii

26 I'paduk dynkumun. DnemeHTapHbie peoOpazoBanus rpaduKkoB GyHKITHI 1

97 Ob6nacTh onpeaeneHuss © MHOXKeCTBO 3HadeHud pyHkiuu. Hynu dyHkmm. 1
[IpomexyTKH 3HAaK NOCTOSIHCTBA

08 Ue&rapie u HeuéTHbie pyHKIuu. [leproanueckue Gynkmuu. [Ipomexyrku 1
MOHOTOHHOCTH (PYHKIIUU

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIIMK. Hanbonbliiee 1 HauMeHblIee 3HaUeHUe 1
(GYHKIMH Ha IPOMEKYTKE

30 JIuHeiltHas1, KBaJipaTU4Has U JPOOHO-TMHEWHas (GYHKIUU 1

31 DneMeHTapHOe UCCIeI0OBAaHUE U MMOCTPOCHHE IPauKOB STUX (QYHKITHI 1

32 DneMeHTapHOe UCCIIeI0OBAaHUE U MMOCTPOCHHE IPapUKOB ATUX (QYHKITHI 1

33 Crenensb ¢ 1enbM nokasareneM. buanom Herotona 1




34 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1

35 Crenennast GyHKIUS C HATYpaJbHBIM U LIEJBIM MoKa3areneM. EE cBoiicTBa 1
rpadux

36 KonTtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux" 1

37 ApupmeTHuecKuii KOpeHb HaTYpaIbHON CTEIIEHH U €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTypalbHOW CTEIIEHU U €ro CBOMCTBA 1

39 [IpeoOpa3oBaHust YUCIOBBIX BRIPAKESHHM, COACPIKAIINX CTETICHH U KOPHU 1

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHM, COIEPIKAINX CTETIEHU U KOPHU 1

41 [IpeoOpa3oBaHus YUCITOBBIX BRIPAKEHHM, COACPKAIINX CTETICHH U KOPHU 1

4 Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO bl PEIICHUS 1
MppaMOHAIBEHBIX YPaBHECHHN

43 Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO Bl PEIICHUS 1
MppalMOHANILHBIX YPaBHEHHM

44 Uppatmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS 1
MppalMOHANIbHBIX YPaBHEHHM

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIICHUN UPPALIMOHATILHBIX YPaBHECHUH 1

46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YPaBHEHUN 1

47 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU UppaAlMOHATIbHBIX YPaBHEHUN 1

49 CpoiicTBa u rpaduK KOpHs N-0i CTeTNeHH Kak PYHKIIMHU 0OpaTHON CTEIEHHU C 1
HaTypaJIbHbIM TOKa3aTesieM

50 CpoiicTBa u rpaduK KOpHs N-Oi CTETNeHH KaK PYHKIIMHU 0OpaTHON CTENEHHU C 1
HaTypaJIbHBIM TOKa3aTesieM

51 KonTtponpHas padota: "CBoiicTBa 1 rpaguk KOpHsI N-0i CTENEHH. 1
Hppanmonanbuble ypaBHEHUS"

52 CreneHb ¢ paliMOHAIBHBIM MIOKa3aTeIeM U e€ CBOWCTBA

53 CreneHb ¢ paliMOHAIBLHBIM NIOKa3aTeIeM U e€ CBOWCTBA 1




o4 Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOICTBa 1
55 [Toxa3zatenbHast GpyHKUMsA, €€ cBOICTBA U rpaduk 1
56 Hcnons3oBanue rpaduka GyHKINUN IS pelICHUs] ypaBHEHHHA 1
o7 Hcnons3oBanue rpaduka GyHKINUN IS pelICHUs] YpaBHEHHHA 1
58 [Toxa3zaTenpHble ypaBHEeHHUS. OCHOBHBIE METOIBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHHHA
59 [Toxa3zaTenpHbIe ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIIbHBIX 1
YpaBHEHUU
50 [Toxa3zaTenpHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIIEHUS TIOKA3aTEIEHBIX 1
YpaBHEHHHA
61 Kontponsnas pabora: "[lokazarensHas ¢pynkuus. [lokasarensHbie 1
ypaBHeHUA"
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYypaJIbHBIC JTIOTAPU(PMBI 1
67 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIIMX JOTAPHPMBbI 1
68 [IpeoOpazoBaHue BhIpKEHUN, COIECPIKAIIMX JOTAPHPMBbI 1
69 [IpeoOpazoBaHue BBIpAKEHUMN, COIEPIKAIINX JOTAPHPMBbI 1
70 Jlorapudmmuueckas GyHKIuS, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas GyHKIuS, €€ CBOWCTBA U rpaduK 1
72 Hcnonb3oBanue rpaduka GyHKIUU A peLICHUS] ypaBHEHUIA 1
73 Hcnonb3oBanue rpaduka GyHKINN A pelIeHus ypaBHEHHH 1
74 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PEeILICHHS 1

norapu(MUUECKUX ypaBHEHUN




Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIIICHUS

75 . 1
JorapuMUYECKUX YpaBHCHHMA

76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
JorapuPMUIECKUX YPaBHCHHMA

7 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JOTapu(PMUUECKIX YPaBHEHUI 1

78 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapu(MUUECKUX YPaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas pynxuus. Jlorapupmuueckue 1
ypaBHEeHHUA"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHTE€HC YMCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1

84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIeIICHHE TPUTOHOMETPUUYECKUX 1
(yHKIIMI YHUCIOBOrO apryMeHTa

85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPeIeIICHHE TPUTOHOMETPUUECKUX 1
(YHKIIHI YUCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUMA 1

91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1

92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUMA 1

93 [Ipeobpa3oBaHne TPUTOHOMETPHUUECKUX BbIPAXKEHUH 1

94 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHHUM 1

95 Pemenune TpUroHoOMeTpUYECKUX YpaBHEHHUM 1




96 Perienne TpUroHOMETPHYECKUX YPaBHEHUI 1

97 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

98 Pemnirenne TpUrOHOMETPHYECKUX YPaBHEHUH 1

99 Pemnienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

100 Pemnirenne TpUrOHOMETPHYECKUX YPaBHEHUH 1

101 KonTponbnas pabora: "TpuroHoMerprueckre BbIpaXeHHs U 1
TPUTOHOMETPUYECKHE YpaBHEHUA"

102 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MTOCHEI0BaTeILHOCTEH. MeTo 1
MaTeMaTUIeCKON WHIYKITUH

103 MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIIE0BATENLHOCTH. MicTOpHs aHam3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus 1

105 ['eomeTpuueckas mporpeccust 1

106 beckoneuHo yObIBaroIIas reoMeTpruyecKas Mporpeccus 1

107 CymMa GecKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA pocT. Hucio e. @opmyra ClI0XKHbBIX 1
IIPOLICHTOB

109 JIuHenHbI ¥ 3KCIOHEHIUAIbHBINA pocT. Yucio e. @opmyra CI0KHBIX 1
IIPOLICHTOB

110 Hcnonbp3oBaHue NpOrpeccuy Ui pelieHNs pealbHbIX 3a/1a4 PUKIATHOTO 1
XapakTepa

111 Kontponsnas pabora: "[locnenoBarensHoctu U mporpeccun” 1

112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB GYHKIUI 1

114 CBoiicTBa (hyHKLMI HETIPEPHIBHBIX HA OTPE3Ke 1

115 CBoiicTBa (hyHKIMI HETIPEpBIBHBIX HA OTPE3KE 1

116 MeTo1 MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB 1




117 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUTS peIIeHHs 3a1a4 1
120 [IpumeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUTS peIIeHHs 3a1a4 1
121 [lepBas u BTOpas Mpou3BOAHBIEC GYHKIUU 1
122 Onpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MUECKUN CMBICI IIPOU3BOTHON 1
124 VYpaBHeHHEe KacaTeabHOU K rpapuky QyHKIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU 1
126 [Ipon3BoaHBIE AIIEeMEHTAPHBIX (QYHKIINH 1
127 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1
128 [IpousBoiHast CyMMBI, MPOU3BEACHUSI, YACTHOTO M KOMIIO3UIIUN (DYHKIIMA 1
129 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
130 [IpousBoHAST CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMaTH3aIis 3HaHui: "YpaBHeHU" 1
133 [ToBTOpEeHUEe, 0000MIEeHNe, cucTeMaTr3alus 3HaHui: "OyHkiun" 1
134 Hroropas koHTpoJIbHAS paboTa 1
135 HroroBas koHTpoJIbHAs paboTa 1
136 [ToBTOpEHME, 0000IIEHNE, CHCTEMaTH3aIUsl 3HAHUI 1
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Yueonuk: LII.A. Amumos, FO.M. Konsrur, M.B. Tkauésa u ap. «Anredpa u Havana
Maremarnueckoro ananmsa 10-11 kmaccel (0a30BbIi U yrayOaeHHBIN YpOBHU)». M.

«IIpocsemenuey, 2022

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
[I.A. Anmumos, FO.M. Konsrun, M.B. Tkauésa u ap. «Anrebpa n Hadama MaTeMaTHIECKOTO

ananm3a 10-11 xmaccel (6a30BbIi U yriyoseHHbIH ypoBHU)». M. : «IIpocBemnienune»,2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET



