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HOACHUTEJBHAASA 3AIINCKA

VYuebHblil Kypc «Anredpa M Havalla MAaTEMAaTHYECKOTO aHAIN3a» SIBISETCS
OIHUM U3 HaubOoJiee 3HAYMMBIX B IpOrpaMMe cCpelHero oOliero oOpa3oBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrodl CTOPOHBI, POpMHUPYET
JOTUYECKOE M a0CTPAKTHOE MBIIUICHUE 00YYaIOIINXCsl HA YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MHPOPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
JUCHUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON Hayku, Kotopas ¢(OpMyJIHUpPYET CBOU
JOCTHKEHUS B MaTeEMaTU4eCcKoil hopme.

VYueOHblil Kypc anreOpbl U Hayal MaTEMAaTHYECKOro aHaldu3a 3aKjia/iblBacT
OCHOBY [iJii YCHEUIHOTO OBJAJEHUSA 3aKOHaMH (PU3UKHU, XUMUH, OHUOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHACHIIMN pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MCMOJb30BaTh WX Jis AaJbHEHIIEero oOpa3oBaHUs U B
MOBCEIHEBHON *U3HU. B TO ke Bpemsi oBlajeHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMH KOHCTPYKUUSIMU aireOpbl M MaTEMaTHYECKOTO aHalih3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH, JIOKA3bIBATh
YTBEPKIEHUS C MOMOUIBI0 UHAYKIMU U PACCYKIaTh JIETYKTHUBHO, HCIOJIb30BATh
00001IeHe W KOHKpPETH3allMio, a0CTparupoBaHUE U aHAJIOTUI0, (popMupyer
KPEaTUBHOE U KPUTHUUECKOE MBIIILICHHE.

B xone usyuenusi yueOHOro kypca «Ainredpa U Hayajga MaTeMaTUYECKOTO
aHanu3a» oOydyaroluecsl MOJYy4arOT HOBBIM ONBIT pEelIeHUs MPUKIAIHBIX 3ajaad,
CaMOCTOSITEILHOTO MOCTPOEHUSI MaTEMAaTUUECKUX MOJENIeN pealibHbIX CUTYyalluid,
UHTEpIpPETAlluk  TMOJYYEHHBIX  pEUIeHUM, 3HAKOMSITCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAyKe UM HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSAMH U UX aBTOPAMHU.

VYueOHbIil Kypc 00J1alaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM TOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 YueOHbIi Marepual, CIOCOOCTBYIOIIUMA
(hOopMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUsS, TaK M uepe3 creuuduky ydeOHOU
NEATeNbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIlMM BHUMAaHUS,
CaMOCTOSITEILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3ynbTar.

B ocnoBe Mmeronuku oOydeHuss aireOpe M HadalaM MaTeMaTUYECKOro
aHaju3a JISKUT JIEATeIbHOCTHBIM MPUHITUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadajla MaTEMaTHYECKOTO
aHaJu3a» BBIJCICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMUECKUEe TuHUM: «Yucna
U BbruucieHus», «OyHkuuu u rpadukny, «YpaBHEeHUSI U HEpaBeHCTBay», «Hauana
MaTeMaTH4YecKoro aHanuza», «MHoxecTBa U JIorMKa». Bce ocHOBHbIE



COJIePKATEIIbHO-METOIMUECKIE JIMHUWA W3Y4aloTCS Ha TMPOTSDKCHWH JIBYX JIET
oOyuyeHHsT Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpyT Apyra W MOCTENEHHO HACHINAsCh HOBBIMH TEMaMH W pasnenamu. JlaHHBINA
y4eOHBI KypC SBISCTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
colepkKaHNe HECKOJIbKMX MAaTeMAaTHYECKHX JUCIUILIMH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHYECKUN aHAIN3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. I[lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT BcE Ooiiee
ITUPOKAM MAaTEMAaTHYECKUM ammapaToM, Y HUX MOCJIeN0BaTeILHO popMuUpyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKyI0 MOJEIb peabHOU
CUTYaIlNH, IPUMEHSATh 3HAHWS, MTOJYUCHHBIC MPU W3YUEHUU y4eOHOTO Kypca, IS
pEIICHHS] CaMOCTOSITENHHO CHOPMYITUPOBAHHOW MaTeMaTHUYECKON 3a7auM, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MEeTOaUYEeCKass JTUHUS «Uucina M BBIYUCICHHS» 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBaHust 0co00€ BHHMMaHUE ynensercs  (OPMHUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHHUH, BKIIIOYAIONINX B CEOsI MCIIONB30BAHUE PA3TMYHBIX
dbopM 3amucy YuCIa, YMEHHE JejaTh NPHUKUIKY, BBITIONHATH MPUOIMKEHHBIS
BBIYVCIICHHSI, OIICHWBATh UYWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATypajbHBIX, IEIbIX,
palMOHAIBHBIX U JCHUCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX YHCel. B KaXIoM #3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE eMy crenuduueckre 3amadyd W OmNeparuu: JICJICHHE HaIeo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX ¥ UPPANMOHATIBHBIX YHCEN, apU(PMETHICCKUE OMEpaIiii, a TaKKe
W3BJICUCHNUE KOPHSI HATypallbHON CTETICHH HA MHOXECTBE KOMIUICKCHBIX YHCEIL.
brnaromapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPyra HCIOIb3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHHUS IS PEIICHUS Pa3IU9HBIX 3a/1a4
dbopMHpYyETCST TIPEACTABICHHE O €IMHCTBE MAaTEMAaTHKH KaK HayKu U €€ poju B
MOCTPOEHUU MOJCIICH peaTbHOr0 MHUpPA, IMUPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKPETH3aIHS.

Jluanst «YpaBHEHHUS M HEPABEHCTBA» pPEATU3YyETCs Ha MPOTSHKCHUH BCETO
oOyuyeHHsT Ha YpOBHE CpPEIHEro OOIIero o0pa3oBaHMs, MOCKOIBKY B KaXKIOM
pasnene I[IporpaMmbl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynbTaTe OOydYaroIIMecs OBJAJACBAIOT PA3IWYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHCHHI, HEPaBEHCTB MW CHCTEM, a TakXke 3ajad,
comepkammx mapaMeTphl. llorydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS TpHU
UCCIeOBaHNH (DYHKIIMI ¢ TTOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4 U 3a7la4 Ha HaXOXJEHHWE HauOOJbIINX U HAUMEHBIINX 3HAYEHUU (PYHKIIHH.
JlanHas conep:kaTenbHas JUHUS BKIIOYAeT B ce0sl Takke popMHUpOBaHUE YMEHUN
BBIMIOJHATh  pacu€rel 1Mo  (opMyrnaMm, MpeoOpa3oBaHUs  palMOHAILHBIX,
UppalMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAaKXKE BBIPAKECHU,
CoJIepKallluX CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpanveckoro
Marepuana MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTpPaKTHOrO MBIIUIEHUSI OOy4aromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccyxaeHud, pabOTBl C  CHUMBOJIbBHBIMH  (opMamMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHJE PABEHCTB M HEPaBEHCTB. AjreoOpa
npeuiaraet 3(PGEKTUBHbIE HMHCTPYMEHTHI ISl PEIICHHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHbIX 3aJ1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
S3bIKa HAYKHU.

ConepxaTtenbHo-MeTOANYECKasT JUHUA «DyHKUMM U TrpaduKku» TECHO
MeperyieTaeTcss ¢ APYTUMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbICIIE 3aAa€T MOCAE0BATEIbHOCTh U3YUEHUsI MaTepuaia. MzyueHnue cTeneHHou,
MOKa3aTeIbHOMU, JOrapu(PMUYECKON U TPUTOHOMETPUUYECKUX (PYHKIINM, UX CBOICTB
U TpaduKoB, UCMOIB30BaHUE (QYHKIUN I pPElIeHUs 3a/lady U3 JAPYTUX Y4eOHBIX
MPEAMETOB U peaJbHOM XKU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHaJIU30M,
TaK U C pEHIeHWEM ypaBHEHUU U HepaBeHCTB. [lpu 3ToM Oosibllloe BHUMaHHE
yaensiercs (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (GOpPMYJIaMH 3aBUCUMOCTH MEXITY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJy4Y€HHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTeNbHON JTUHUU HalleJIeH Ha pa3BUTHE YMEHUU
M HaBBIKOB, IO3BOJISIONIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoi ¢dopme: aHATUTUYECKOU, rpaduyeckoid u cioBecHo. Ero m3yuenwue
CIIOCOOCTBYET Pa3BUTUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALINH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxatenbHas auHus «Havama mMaremMaTH4ecKOro aHaln3ay IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauKu  CIOXHBIX (PYHKIMH, ONpEeAeNsiTh HUX HAuOOJbIIKEe W HAUMEHBIINE
3HAQYE€HUS, BBIYUCIATH MIOmAaau (Guryp u oObEMBI Tell, HaXOAUTh CKOPOCTU U
yCKOpeHHusi TmpolieccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUST MAaTEMATHYECKUX MOJENIe pealbHbIX CHUTYyallUid,
MO3BOJISIET HAXOJAWTh HAWIyYlllee pelleHue B TMPUKIAAHBIX, B TOM YHCIIE
COI[MATbHO-?)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHU MaTEMaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTro, (HOPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBIILICHUS, (POPMUPOBAHUIO YMEHUU paACIO3HABATH MPOSIBICHUS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE M HCKyccTBe. OOydaronuecs y3HAIOT O



BBIJIAIOIINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ pPa3BUTHUS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXEeCTBa U JOTHUKa) BKIIOYAET B
ce0si DPJIEMEHTBHl TEOPUU MHOXKECTB U MaTeMaTH4YECKOW JIOrMKu. TeopeTuko-
MHOECTBEHHBIE ITPEACTaBICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJIHHOW MaTEMAaTUKU
U TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN $3BIK, OOBEAMHSIONMIMI BCE pa3iebl
MaTeMaTUKH W €€ NPWIOKEHUM, OHMU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaTomMy BaxxkHO 1aTh
BO3MOXXHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKH U MCIOJIb30BAaTh €r0 JJIsl BHIPAXKEHUS CBOUX MBICIIEH.
JIpyruM BaXHBIM TPU3HAKOM MATE€MaTUKU KaK HayKd CJEeAyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEICTEHHBIM
MpaBWJiaM  TMOCTPOEHHUSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMU
MaTeMaTUYECKOU JIOTUKH CIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00yy4arommxcsi, TO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIILICHHUS.

B yueObHOM Kypce «Anredbpa W Hayajlla MaTE€MaTUYECKOrO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE MPHU3BAHBI
CIOCcOOCTBOBAaTh (hOPMUPOBAHHIO HABBIKOB IMOCTPOCHHUS MOJICNIEH peabHBIX
CUTyalluid, HCCIENOBAaHMUS HTUX MOJENIeM C TMOMOIIbIO arfmapara ainredopbl u
MaTeMaTUYECKOr0 aHajdu3a, WHTEPHpeTaluu MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXKJIBIN U3 pa3eloB IPOrpaMMBbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIHPOKO HCIONB3YeTCs JUIsl pPEelleHusl MPUKIaAHBIX 3anad. [lpu
pelleHNd  pealbHBIX  MNPAKTUYECKUX  3adad  oOyyaromuecss  pa3BUBAIOT
HaOJII0/1aTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh ¥ KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPUKIAJHBIX 3a/1ad
OpraHU3yeTCs B MPOIECCe U3YUECHUS BCEX TeM yUeOHOTo Kypca «Anredpa U Havamna
MaTeMaTUYECKOTO aHATU3a.

Ha wusyuenune ydeOHOro Kypca «Anrebpa W Havajlla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA
10 KVIACC

Yucia 1 BIYMCICHUSA

Panmonanbapie uncia. OOBIKHOBEHHBIE M JECATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble nepuoauueckue apoou. [lpumenenue npobedt U MPOLEHTOB s
pELIeHUs MPUKJIAIHBIX 3aa4 U3 PAa3IUYHbIX OTPACIEN 3HAHUN U PeaTbHOU KU3HU.

JlelicTBUTENbHBIE 4Yucha. PaluoHanmpHble W UPpPALMOHAIBHBIE YHCIA.
Apudmervueckue  omepalud € JCUCTBUTENbHBIMH  4uclaMH. Moayib
JEUCTBUTENBHOTO UKciia U ero cBoiicTBa. [IpubnmkEHHbIE BHIYUCICHUS, MTPABUIIA
OKpYIJIEHUS, NPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUMN.

Crenenp ¢ wnenbiM mnokazarenemM. bunom HerooTona. Hcnonbs3oBaHue
noaxojsend GopmMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTYpalbHOW CTETIEHU U €r0 CBOMCTRA.

CreneHb ¢ palyMoOHaJIbHBIM IIOKa3aTelieM W €€ CBOWCTBAa, CTENEHb C
JNEUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uymucna. CoiictBa norapudma. JlecsITUUHBIE M HaTypalbHBIC
JTOTapuQpMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO0 apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXICCTBEHHBbIE MpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/JIbI PEUICHUS IENBbIX U APOOHO-PAIMOHANBHBIX YPaBHEHHUHN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpeMEHHOU. /[leleHne MHOrowieHa Ha
MHOIOWIEH C ocTrarkoM. Teopema be3y. MHoOrowiensl ¢  LEIbIMU
kodppunnentamu. Teopema Buera.

[IpeobpazoBanus YMCIOBBIX BBIPAXKEHUM, COAEPKAIINX CTETIEHU U KOPHHU.

HNppaunonanpHbie YpaBHEHHS. OcHOBHBIE METO/IbI pelIeHus
MppalHOHATBHBIX YPABHEHUMN.

[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIIEHUS MOKA3ATEIbHBIX

YpPaBHEHUM.

[IpeobpazoBaHue BBIpAKEHUH, COIEPHKALTUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOIbI pelIeHus
norapu@MUUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHne TpUroHoOMEeTpUYECKUX YPABHEHU M.



Pemienne cucrteM nMHENHBIX ypaBHEHHU. Marpuma CUCTEMBbI JMHEHUHBIX
ypaBHeHu. OmnpeaenurTenp MaTpulbl 2X2, €ro TeOMETPUUYECKHU CMBICI U
CBOWCTBA, BBIYHUCIICHUE €r0 3HAYCHUS, MPUMEHEHHUE OINPEACIUTENS ISl PEUICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHWU. PelleHne npuKiIagHbIX 3aJa4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne TNOCTPOSHHOW MOJEIN C
ITIOMOIIBIO MATPHI] U OTIPEIETUTEIEN.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEN PEaJbHOM CUTYalUH C ITIOMOIIBIO
YpPaBHEHHUW M HEPABEHCTB. l[IprMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7ad W3 Pa3IMYHbIX O0JacTell HayKd U peaibHOU
KU3HU.

DYHKUNH U Tpapuku

OyHknusA, crnocodbl 3agaHus (QyHKouu. B3anMHO o00partHble (QyHKIUU.
Komnozunuss ¢ynkuuit. 'padux dyHkuuu. DnemeHTapHble HOpeoOpa3oBaHUs
rpaduKoB QyHKIIUH.

OO6sacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHknum.
[TpomexyTku 3HaKonmocTosiHcTBa. YETHBIE M HEU€THBIE ByHKIMU. [lepuoanueckue
¢yukiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMBbI
¢dbyukiuu. Hanbonbiiee u HauMeHbllee 3Ha4eHUs! (PYHKIIUU Ha POMEKYTKE.

Jlunelinas, kBaApaTudHas W JpoOHO-IMHENHAass (YHKIUU. DJeMEHTapHOe
UCCJIEI0BAHNE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LEJbIM MokazateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-Oi CTENeHU Kak (PyHKUUM OOpaTHOU
CTEIICHH C HATYPaJIbHBIM [TI0KA3aTEIIEM.

[TokazarenbHass u norapudmuueckas (GyHKIIMU, UX CBOMCTBA M TpaduKH.
Ucnons3oBanue rpadukoB GyHKIUN ISl peIICHUS] ypaBHEHUM.

Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCHUMOCTM B pEAJIbHBIX MPOLECCAX U SBJICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauasa MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOcienoBaTeabHOCTE. MeTtox
MaTEMaTH4YECKOU VHIYKIWH. MOHOTOHHBIE 151 OTPAHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOPUSA BO3HUMKHOBEHUS MAaTEMAaTHYECKOTO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJbIX.

Apupmernueckass 1 TeOMeTpUUECKas Mporpeccuu. beckoneuyHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH reoOMETpUYECKOU
MpOrpeccuu. JINHENHBIN U SKCIOHEHIIMAIBHBIA pocT. Hucno e. @opMya CI0KHBIX
IPOLIEHTOB. VICIONIb30BaHWE NPOTPECCHM U PELICHWS peajbHbIX 3a4ad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W UX cBoMcTBa. TOYkM pas3pbiBa. ACHUMIITOTHI
rpadukoB QyHkuuii. CBolcTBa (PyHKIMI HENpEephIBHBIX Ha OTpe3ke. Meton
MHTEpPBAJIOB ISl pEIICHUs HepaBeHCTB. l[IpriMeHeHHe CBOWMCTB HEMPEPBHIBHBIX
(GyHKIUHN IS pelieHus 3a/1au.

[lepBas u BTOpas npousBoaHbie (GyHKIUU. OnpeneneHne, TeOMETPUIECKUN 1
(uznYecKuil CMBIC MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpaduky QyHKIUU.

[IpousBoanbie  sneMeHTapHBIX  QyHKuuil.  [Ipow3BomHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULINK (DyHKIIHIA.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, OIEepalvyd HAJ MHOXKECTBAMHM WM KX CBOWCTBA. JluarpamMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
OMHUCAHUS PEAJTbHBIX MPOIECCOB U SBICHUM, MPU PEHICHUU 3alad U3 JPYrux
y4eOHBIX NPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHUS.

11 KVIACC

Yucia v BBIYUCTIEHUSA

Harypanbubie u uenbsie yucna. [I[pumeHeHne MPU3HAKOB JEIUMOCTH LEIBIX
yucels, HamOoubImui oOmui aenmutens (mamee — HOJ]) n Hammenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysto, anroputMa EBkiuaa st perieHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommiexkcuble umcia. AnreOpanueckas M TpUTOHOMETpHUUecKas (HOpMBbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApuMETHYECKHE OINepalru ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO uucna. [IpumeneHue
KOMIUIEKCHBIX YHCEJ JIJIsl pelieHus PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUA U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHHNI W HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUUECKHUX  YpPaBHEHUH C  MOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKAa3aTeIbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUS CHCTEM M COBOKYIHOCTEW pPalUOHAIbHBIX,
UppalMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YpaBHEHUH.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.



[IpyumMeneHne  ypaBHEHUN, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7ady W3 pa3IMuHbIX 00JacTedl HayKh U peabHOU
KU3HU, UHTEPIpETaIUs MOJyUYeHHBIX PE3YIbTATOB.

DYHKUNH U Tpapuku

I'paduk kommnosunuu GyHkui. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpadUKHU.

I'paduueckre MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PEILICHHUS 3aJ1au C TapaMeTpPaMH.

Ucnons3oBanue rpadukoB GYHKIUN I HCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3alady U3 JAPYrUX Y4eOHBIX
MPEAMETOB U PEaTbHON KUZHMU.

Hauana MaTeMaTH4ecKoro aHajan3a

[IpuMeHeHue NMpou3BOAHON K HCCieI0BaHUI0 (QYHKIIMH Ha MOHOTOHHOCTh U
skcTpemyMmbl.  Haxoxzaenue  HauOOnbIIEro W HAWMMEHBIIETO  3HAYEHUU
HEeNpephIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHON JII HAXOXKJACHUS HAWIY4IlEer0 pEIICHUs B
MPUKIAIHBIX 3a/adax, I ONpEACNIeHUsT CKOPOCTH M YCKOpPEHHUs Mpoliecca,
3a1aHHOTO (hOpMYJIOM UK rpaduKoOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. IlepBoOOpa3HBIC
areMeHTapHbIX QyHKIUH. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

HNnTerpai. I'eomerpuueckuit CMBICII MHTErpaa. Brruucinenue
onpenenéHHoro uHTerpana no popmyne Hetotona-Jleibuua.

[IpuMeHeHnue uHTerpana g HAXOXIEHHUS IUIOMAAEH IJIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TE.

[Ipumepsr pemenuil auddepeHinanbHbIX ypaBHEHUNA. MaTemaTtuueckoe
MOJICIMPOBAaHUE PpEAbHBIX MPOILECCOB ¢ MNOMOIIbI0  auddepeHInanbHbIX
YpaBHEHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA nu HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU 00YUAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHHCKOTO  OOIecTBa,  IPEACTAaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
NpoIeAyp TPakIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeEHHue
B3aMMOJICHCTBOBATh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMU 1 HA3HAYCHHUEM;

2) IAaTPMOTUYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUUCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHYECKON IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUM B JPYTMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE NYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO IMOBEJCHHS, CBA3AHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTM)KEHUW HAyKH U JIEATENIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]1ay, PEIICHUMN, PacCy IACHUNU, BOCHIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCTEKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHATh MaTeMaTUYeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTHbIXa, peryisipHas (U3NYEeCcKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPO(DECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieii mnpodeccu U peaTu3oBbIBAaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpaBJIeHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphbl, TOHUMAHUE BIUSHUS
COLMAIBHO-?KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelibl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa IKOJIOTUYECKUX MpoOIieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUU IS pelieHusl 3agad B 00JacTu
OKpY>Karolel cpenpl, IJIAHUPOBAHUE TMOCTYNKOB W OILIEHKA HX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIIECTBEHHOM  MpPAKTUKU, TTOHUMaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW esTeNbHOCTHU, 3TAmloB €€
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBUA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUN MEXKIy MOHATUSAMH, (QOPMYIUPOBATH
onpeNesieHHs] MOHITUM, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(pUKAIUH,
OCHOBaHUS /71 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISABJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpPEAJiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTpAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIAECHUS U BHIBOJIBL;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUMA C  Yy4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble uccienoBarejibckue AeicTBUA:

UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHL,  (uUKcHpyIOIME  MOPOTUBOpEUUE,  MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATh TUIIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOpMYyIUpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH ACUIIMTHI MH(POPMAILIMHU, JAHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJIsI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dhopM mpeacTaBIeHNUS,

CTPYKTYypHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3IUuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTh uHopManu 1o CaMOCTOSITETILHO
c(hopMyIHPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE 1eiCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUsS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMBI,
MpoOJeMBbl, peIIaeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(hopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CAaMOCTOSITEIbHO BBIOMpPATh (QopMaT BBICTYIUICHHUS € Y4E€TOM 3aaad
MpEe3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH



Camoopranusanmus:

COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOUM MH(MOpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

BJIaJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CcaMONpPOBEPKH, CAMOKOHTPOJSL MpoIlecca W pe3yibTaTa pelIeHUs
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTAaTOB JEATEIIBHOCTH, HAXOIUTh OIIHOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHAUBUIYaTbHOMN
paboThl TpU pelmeHuH Y4eOHBbIX 3ajay, NPUHUMATH I€db COBMECTHOM
NEeATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM palOThl, paclpenesiTh
BUJIbI PabOT, JOTOBapUBaThCA, OOCYXKIAaTh MPOIECC U pe3yibTaT paloTHI,
000011aTE MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPyMNIOBBIX (hopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMB» U  HHBIE), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[IbI, OILIEHHBATh
Ka4ueCTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy ob0yuenuss B 10 kjacce o0OyyaromMiiCs MOJYYUT CIEAYIOIIHE
MpEeAMETHbIE PE3YyJbTAThl MO OTIEIbHBIM TeMaM paboueld MporpaMmbl yu4eOHOTO
Kypca «Anredpa U Hauajla MaTeMaTUYECKOT0 aHATU3a:

Yucia v BBIYMCTICHUSA:

CBOOOJIHO OINEpUPOBATh MOHATUAMH: pAlMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoAndeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHUCI0, MHOXECTBa
pallMOHANIbHBIX U JICCTBUTEIIBHBIX YUCEN, MOIYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JPpOOM U TPOLEHTHI JUIsl PEUIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IUYHBIX OTPACICH 3HAHUM U pealbHOM KU3HH;

MPUMEHSITH MPUOTNKEHHBIE BEIYUCICHUS, IPABUIa OKPYTJICHUS, IPUKUIKY U
OIICHKY pPe3yJbTaTa BHIYMCIICHUI;



CBOOOJHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJbIM TIOKa3aTelieM,
UCIIOJIB30BaTh MOJIXOASIIYI0 (POopMy 3aMucH JeHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPECTABICHHS JAHHBIX;

CBOOO/IHO OIEpUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJ/IHO OTNEPUPOBATH MOHATHEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJIHO OIEpUPOBATh MOHIATUSMU: JIOrapudM UHClIa, JECITUYHBIE WU
HaTypajbHbIE JIOTapU(MBbIL;

CBOOOJHO ONEPUPOBATh MOHSATUSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: apKCUHYC, apPKKOCUHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATH MOHSATUIMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U APOOHO-
pallMOHANBHBIX YPABHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB [JIs PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATH TMOHSITUSMHU: MHOTOYIEH OT OJIHOM MEepEeMEHHOM,
MHOTOYJIEH C UeNbIMU Kod(duiMeHTaMu, KOPHH MHOTOWIE€Ha, MPUMEHSTh
JEJICHNE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELICHUS 3a7a4;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHMHBIX YypaBHEHHI,
MaTpUla, ONPEAEIUTENIb MATpUlbl 2 X 2 W €ro TEOMETPUYECKHN CMBICIH,
WCMOJIb30BaTh CBOMCTBA OMPENEHUTENs 2 X 2 JJisi BBIYMCICHUS €r0 3HAYCHHS,
MPUMEHATh OMPEICIUTENN JUIsl PEIICHUS CHUCTEMbl JIMHEWHBIX YPaBHEHH,
MOJIEIIMPOBATh PEAJbHbIE CUTYallMH C TOMOUIBIO CUCTEMBI JUHEUHBIX YPaBHEHHIA,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIM C TOMOIIBK0 MATPHUI] U OIPEICIUTENECH,
WHTEPIPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIEUCTBUUA C KOPHSAMHM [JJii TpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJTHSATH MPE0OpPa30BaHUS YUCIOBBIX BBIPAKEHUH, COIEPIKAILUX CTEIIEHH C
palMOHAIbHBIM OKA3aTEeIIEM;

HCMOJIb30BaTh CBOMCTBA jorapudmoB U1t npeodpa3zoBaHus
ToTapuPMUYECKUX BBIPAKECHHUII;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: HpPPALUOHAIIbHBIC, TOKa3aTeIbHbIE U
norapuMUUYECKUe ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIBI0 PAaBHOCUIIBHBIX
MEPEX0I0B WIIH OCYILIECTBIISASI IPOBEPKY KOPHEN;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI I MPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJIHO OIEpUPOBATH MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
MPUMEHITh  HEOOXOIUMble  (QOPMYJbI ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUII;

MOJIETUPOBAaTh pEalbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXKEHUS, YypaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM allllapaTa ajreopsbl.

DyHKUUH U rpapuKu:

CBOOOJHO ONEpUPOBAaTh MOHATUAMU: (PYHKIMS, CIOCOOBI 3ajaHus (PYHKIUH,
B3aUMHO O0OpatHble (QyHKUIMM, Kommo3unus GyHKIUN, Trpaduk yHKUIUH,
BBITIOJTHSATH dJIEMEHTAapHbIE MPEe0Opa30oBaHus Tpa@uKOB PyHKIIHIA;

CBOOO/JIHO OINEpUPOBATH MOHATUAMH: O0JIACTH OMPEACIICHUS U MHOXKECTBO
3HaueHUM QYHKIUU, HYIU QYHKIIUU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJIHO OMNEPUPOBATH TMOHSITUSMU: YETHbIE M HEUYETHbIE (PYHKIINH,
nepuoAnvecKre GyHKIIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMbl (DYHKUIHUHM, HauOOJbIIEE M HaUMEHbIIEEe 3HAUYCHHE (YHKIUH Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpUPOBATh MOHSATUSMU: CTEIEHHAasT (PYHKIUSA C HATYpaJbHBIM U
LENbIM TOKa3aTeyieM, IpaduK CTEeHHOW (PYHKIHUM C HATypalbHBIM U IEJIBIM
nokaszareneM, rpaduk KOpHS n-oil cTerneHu Kak (YHKIMU OOpaTHOM CTENeHu ¢
HaTypaJbHbIM MTOKa3aTEIEM;

ONEpUPOBATh TOHATUSIMU: JIMHEIHAsA, KBaJpaTUyHas M JAPOOHO-TMHEHHas
(yHKIUH, BBITIOJHATh 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpPUPOBaATh MOHATUSIMU: IOKa3aTelbHAass M JorapudpMmudeckas
(GyHKIIUU, WX CBOMCTBA M TpaduKH, HCHOJIB30BATH UX TPaPUKH ISl pEIICHUs
YpPaBHEHMU;

CBOOOJIHO ONEpPUPOBATh MOHSATUSIMHU: TPUTOHOMETPUUYECKAsE OKPYKHOCTb,
onpeesieHre TPUTOHOMETPUIECKUX (PYHKIIUM YUCIIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku (QyHKUMNA JUIsT  HMCCIENOBAHUS IMPOILIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUU 3a7ad U3 JPYyTruxX y4eOHBbIX MPEIMETOB U peaibHOU
KU3HU, BBIpAKaTh (OPMYJIaMH 3aBUCUMOCTU MEK]1y BEJIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHaJM3a:

CBOOOJIHO ONEPUPOBATh MOHATUAMU: apudMeTHUecKas U TeOMETpHUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIIasi TeOMeTpUUYecKasi Iporpeccusi, TMHEUHBIA U
AKCIOHEHIUAJIbHBIA POCT, (hOpMYyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

WCIIOJB30BaTh TMPOTPECCUU [JIsl PEUICHUs] pPealbHBIX 3a]ay MPUKIAJTHOTO
XapakTepa;



CBOOOJHO ONEpUPOBATH NOHATUSAMU: MIOCIEI0BATEIBHOCTD, CIOCOOBI 3aJaHUs
MOCJIEeA0BaTEILHOCTEH, MOHOTOHHBIE U OrpPaHUYEHHBIE TOCIEI0BATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOro aHajJih3a KAk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJHO OIEpUPOBATh TMOHSATUSAMH: HENPEPhIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIUU, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJHO OIEpUpOBaTh MOHSATHUEM: (GYHKIUS, HEMpephIBHAs Ha OTpE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM AJ pelIeHus 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHSATUSMH: TI€pBasi U BTOpas MPOU3BOAHBIC
(byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS], YACTHOIO U KOMIIO3UILIUH
IBYX (YHKIIMH, 3HaTh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUNA W (U3UYECKUIl CMBICI MPOU3BOJHOU ISt
pelIeHus 3a1a4.

MHoskecTBa U JIOTHKA:

CBOOOJIHO  OMEpUpPOBATH  MOHATUSIMU:  MHOXKECTBO, OINEpaluu  Haj
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisl OMMCaHUs pPealbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH: OIPEICIICHHE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOr0 00OBEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydyarolmuiics MOJYYHUT CIEIYIOLIUE
MpeAMETHbIE PE3yJbTaThl MO OTIEIbHBIM TeMaM paboueld MporpaMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHAIU3a:

Yucia v BBIYMCTICHUSA:

CBOOOJHO ONEpPUPOBATh TMOHSATUSAMHU: HATypaJlbHOE U I1EJI0€ YHUCIIO,
MHO>KECTBa HATypaJbHBIX U IEJIBIX YHUCEJ, HUCIOJIb30BaTh MPU3HAKU JIEIUMOCTH
uenbix yncen, HOJ m HOK HatypanbHBIX yncen Il peuieHus 3a1a4, TpUMEHSTh
anroput™m EBrimmna;

CBOOOJHO OINEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIIO, 3aluChIBaTh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh TMOHSITUSMH: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIISITh KOMIUIEKCHBIE 4YHCIIa B aireOpanyeckou u
TPUTOHOMETPHUUECKON (pOpME, BBIMNOIHATH apu(METHUECKUE ONEpalud C HUMHU U
M300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEPHUPOBATH MOHATHAMHU: HppAlMOHAIbHBIC, MOKAa3aTelIbHbIE U
Jorapu(MUYECKHE€ HEPAaBEHCTBA, HAXOAUTh MX PEIIEHHS C TOMOUIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATh OTOOpP KOpPHEH NpH pEeleHUH TPUTOHOMETPHUUECKOTO
YpaBHEHMUS;

CBOOOJHO ONEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoaumble  (OpMyINbI A PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIEIACTBHSI, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, MPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YpPaBHEHUI 1 HEPABEHCTB;

pemarb palHOHAIIbHBIE, UppanyoOHaIbHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHe M  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPaBEHCTBA,
CoZIepIKallie MOYJIM U TapaMeTPBHI;

MPUMEHSATH TpadUuecKre METObI A1 PEIICHHs] YPaBHEHUN U HEPABEHCTB, a
TaKXe 3a/1a4 ¢ MapaMeTpaMu;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIPAXXEHNs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIEIM C MCHOJb30BAHMEM ammapara aiareopsl,
MHTEPIPETUPOBATH MOJyYEHHBIN pE3yNbTaT.

DyHKUUM U rpapuKu:

CTpOUTh TpadUKU KOMMO3UUMU (PYHKUUNA C IOMOILBIO 3JIEMEHTapHOrO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETpUYECKHEe O00pa3bl YpaBHEHMH M  HEPaBEHCTB Ha
KOOPJAMHATHOMW MJIOCKOCTH;

CBOOOJHO OINEpUpOBaTh NOHATUSAMU: TIpaUKH TPUTOHOMETPUUYECKUX
(byHKIU;

OPUMEHATh (QYHKUHUU JI1 MOJEIUMPOBAHUS M HCCIEAOBAHHUS pealbHBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOIo aHAJIM3A:

MCITI0JIB30BaTh MPOU3BOIHYIO JIJIsl HCCIIEIOBAaHUS (PYHKIUHA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOJIUTh HauOOJIbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIMU HENPEPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHWUS HAWIIy4YIIErO PEIICHHS B
NPUKIAHBIX, B TOM 4YHUCJIE COLHAIBHO-JKOHOMMYECKHX, 3ajadax, I
ONpENENEeHUs] CKOPOCTH U YCKOPEHHUsS IIpoliecca, 3aJaHHOro (QopMyJIod WU
rpaduKom;



CBOOOJIHO  ONEpPUPOBATh TMOHSATUSIMHU: TEPBOOOpa3HasA, OMPEACIEHHBIM
WHTETpajl, HAaXOJIUTh IMEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIUNA U BBIYUCIATH
unrterpai no popmyne Hetotona-JIeitonuna;

HaxXOJUTh TUIOIIAIU ITOCKUX (PUTYP U 0OBEMBI TEJ C TOMOIILIO UHTETPANa;

MMETh MpPEACTAaBICHHE O MAaTEeMAaTHYECKOM MOJICIUPOBAHUM Ha MPUMEPE
cocTaBieHus 1uQdepeHInanbHbIX YPaBHEHUI;

pemaTth NpUKIaJHbIE 3a7a4d, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOrO U
(u3MYECcKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnu4yectBo yacos
Ne HaumeHnoBaHue pa3aeioB U TeM
u/n BpOrPAMMEL Beero KonTtpoubnbie | IIpakTnue
padoThI padoThI
MHOX€ECTBO NEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHHUS U 24 1 0
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
YpaBHEHUU
) Oyukiun u rpapuku. CreneHHas GyHKIHS ¢ 12 1 0
LIEJIBIM TIOKa3aTeNeM
3 Apudmernueckuii KOpeHb N-0il CTENCHH. 15 1 0
WppannonanbHble ypaBHEHUS
4 ITokazarensHas pynkuus. [lokasarenpHblie 10 1 0
ypaBHEHUs
5 Jlorapudmuueckas QyHKIUS. 13 1 0
Jlorapudmuyeckue ypaBHECHHS
6 Tpuronomerprudeckue BoIpaXXeHUs U ” 1 0
ypaBHEHUs
ITocnenoBaTenbHOCTH U IIPOrPECCUU 10 1
HenpepoiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHme, 06001IEeHNE, CHCTEMATH3AIUS 5 ) 0
3HAaHUMI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBaHue pa3aeioB U TeM
KonTtpoubnbie | IIpakTrue
n/n MPOrpaMMbI Bceero
padoThI padoThI
1 I/IccneHOBaHI:Ie (GYHKIMH C TTOMOIIBIO 2 1 0
IIPOU3BOIHON
2 IlepBooOpa3Has 1 UHTETpa 12 1 0
3 I'paduku TPUrOHOMETPUUECKUX (YHKITHHA. 14 1 0
TpuronomeTpruyeckue HepaBeHCTBA
4 WppannonanbHble, IOKa3aTelbHbIE U 24 1 0
norapupMHUECKUE HEPABEHCTBA
KommiekcHsie uncina 10 1
Harypaibnsle u niensie yucia 10 1
CucreMsl paliMOHaNIbHbBIX, HPPALMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX 12 1 0
YpaBHEHUU
8 3anauu ¢ napameTpamu 16 1 0
9 HOBTOPCHI/IC, 000011IeHNEe, CUCTEMAaTH3 AL 16 ) 0
3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
KoanuyecTBO 4acoB
Ne
Tema ypoka Kountpoasnbie | IlpakTuu
n/n Bceero
padoThI padoThI
1 MHOkeCTBO, Orepauu HajJ MHOKECTBaAaMU 1 ) 0 0
HUX CBOMCTBA
2 Huarpammsl Diinepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO ) 0 0
anmapara JJisl pelieHus 3a1a4
Parmonanpsheie ynciaa. OOBIKHOBEHHEIC U
4 JeCSTHYHBIE TPOOH, TPOLIEHTHI, 0ECKOHEUHBIS 1 0 0
MePHOANYECKHE IPOooH
Parmonanshbie ynciaa. OOBIKHOBEHHEIC U
5 JECSTHYHBIE TPOOH, MIPOLIEHThI, OECKOHEUHBIS 1 0 0
MePHOANYECKHE IPOooH
6 [Tpumenenue qpobeii ¥ MPOIEHTOB IS 1 0 0
pelieHust TpUKIagHbIX 3a]a4
7 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1 0 0
pelieHust NpUKIagHbIX 3314
2 JleficTBUTENbHBIC YHCIIa. PallnoHalIbHEBIE U ) 0 0
HppalMOHAJIbHBIE YHCIIa
9 ApudmeTndeckne oneparyu C ) 0 0
JICHCTBUTEIHHBIMU YHCIIaMHU
10 Moaynb AENCTBUTENBHOTO YHCIIA U €70 1 0 0

CBOMCTBA




11

[TpubnuxEHHBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

12

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-PaLlMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

13

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-PaLlMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PELLIEHUS LENIBIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOrouJIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHOTO4JIEHBI C LEIbIMA KO PHUIIUEHTAMH.
Teopema Buera

17

Pewrenne cucrteM ITMHEHHBIX YPaBHEHUN

18

Pewrenne cucreM ITMHEHHBIX YpaBHEHUN

19

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBL 2%X2, €T
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYUCIICHUE €0 3HAYECHUS

20

Ornpenenurens MaTPUIBL 2X2, €T
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCJICHUE €0 3HAUCHUS

21

[IpuMeHeHue onpenennuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

PewreHne npukiiagHeIX 3a/1a4 ¢ IIOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

PereHne npukiiagHeIX 3a/1a4 ¢ IIOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonrponsHas pabdora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHSI, CIOCOOBI 3aaHUS (PYHKITHH.

B3aumuo obparubie ¢pynkimuu. Kommnosumms

byHKIMI

26

I'padux pyHKIMU. DIEMEHTapHbIE
npeoOpa3oBanus rpaguKoB QyHKIMN

27

OO6nacTp ornpeneneHuss © MHOKECTBO
3HayeHu#l pynkuuu. Hynu ¢pyHkuuu.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

28

UérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue ¢pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HauMeHblee 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE

30

JIuneitHast, KBagpaTU4Has U JPOOHO-
TUHEWHas QyHKIUU

31

SHCMQHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX HYHKIUN

32

SHCMQHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX HYHKIUN

33

Crernens ¢ T CJIBIM ITOKAa3aTCIICM. bunom




HrroTona

CrereHs ¢ T CJIBIM ITOKa3aTCIICM. bunom

34
Herorona

35 Crenennast GyHKIUS C HATYpaJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

36 KonrtponsHas pabdora: "CrenenHast QyHKIHS.
E¢ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HATYpaTbHON
CTEIIEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HATYPaIbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpKalINX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpKalINX CTENEHHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpKalNX CTENEHU U KOPHU
WppannonansHele ypaBHeHHUs. OCHOBHBIE

42 METObI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUU
WppannonansHeie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PELICHNS UPPALMOHATIBHBIX
YpaBHEHUU
WppannonansHeie ypaBHeHUs. OCHOBHBIE

44 METObI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXOBI B PEILIEHUU

HMPPALMOHAIIBHBIX YPaBHEHUU




46

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

47

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUU

48

PaBHOCWIIBHBIE ITEPEXO/BbI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

49

PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPAaBHEHUU

50

CBoiicTBa U rpaduk KOpHS N-0i CTETIEHU KaK
(GyHKIIUU 00paTHO CTENEeHU C HATypaTbHBIM
rokasaresuem

51

CreneHsp ¢ paliMOHaJIbHBIM [TOKA3aTENNEM U €€
CBOMCTBA

52

CBoiicTBa U rpaduk KOpHS N-0i CTETIEHU KaK
(GyHKIIUU 00paTHO CTENEeHU C HATypaTbHBIM
rokasaresuem

53

Konrpomnsnas pabdora: "CBolicTBa u rpapux
KOpHs n-ou creneHu. MppauroHanbHbIe
ypaBHeHus"

54

CreneHs ¢ palMoHaJIbHBIM [IOKA3aTENEM U €€
CBOMCTBA

55

CreneHs ¢ palMoHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

56

ITokazarenbHast QyHKIH, €€ CBOIICTBA U
rpaduk

57

Hcnonp3oBanue rpaduka QyHKINH 115
pelIeHus ypaBHEHU I

58

Hcnonb3oBanue rpaduka QyHKINH 115




peLIeHus ypaBHEHU I

IlokazarenbHble ypaBHEeHUSA. OCHOBHBIE

5 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX YPaBHEHUH ! 0 0

60 IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC ) ) 0 0
METO/IbI PEIICHHUS TIOKa3aTeNbHBIX YPaBHEHUH

61 IToka3zaTenbHble ypaBHeHUs. OCHOBHBIC ) ) 0 0
METO/IbI PEIICHHUS TIOKa3aTeIbHBIX YPaBHEHUH

62 KonrponsHas padora: "[lokazaTensHas ) 1 0
¢ynkuus. [TokazarenbHble ypaBHEHHS"

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1 0 0

64 Jlorapudm uncna. CoiicTBa jJorapudpma 1 0 0

65 Jlorapugm uncna. CoiicTBa jJorapudpma 1 0 0

66 JlecATUYHbIE U HATYpaJIbHBIE JOTapHU(PMbI 1 0 0

67 JlecATUYHbIE U HATypaJIbHBIE JOTapU(PMbI 1 0 0

68 [IpeoOpazoBanue BEIPAKEHUN, COACPIKAILINX 1 0 0
norapupmbl

69 [IpeoOpazoBanue BEIPAKEHUN, COACPIKAIINX 1 0 0
norapupmbl

70 [IpeoOpazoBanue BEIPAKEHUN, COACPIKAIINX 1 0 0
norapupmbl

71 Jlorapudmuueckasi pyHKIUs, €€ CBOUCTBA U 1 0 0
rpaduk

7 Jlorapudmuueckasi pyHKIUs, €€ CBOUCTBA U ) 0 0
rpaduk

7 Hcnonb3oBanue rpaibm(a GYHKIUY 1S 1 0 0
peleHus ypaBHEHHHA

74 Hcnonb3oBanue rpaduka QyHKINH 115 1 0 0




peLIeHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE

76 METO/IbI PEIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

77 METO/IbI PEIICHUs JIOTapu(HPMUIECKUX
YpaBHEHUU

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMUUECKUX ypaBHEHUN

79 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUN

20 Konrponsnas padora: "Jlorapupmmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

g4 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

85 oTpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIIUN
YHCIIOBOTO apryMeHTa

86 Tpuronomerpuyeckas OKpyKHOCTb,




oTpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIIUN
YHUCJIOBOI'O apryMEHTa

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0 0

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0 0

90 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 0 0

91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX ! 0 0
BBIPAYKEHU N

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 0 0
BBIPAKEHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 0 0
BBIPAYKEHUN

94 [IpeoOpazoBanue TPUTOHOMETPHUECKUX ! 0 0
BBIPAYKEHUN

95 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

96 PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

97 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

98 PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

99 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

100 PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0

101 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0 0
KonrtponsHas pabdora: "Tpuronomerpuyeckue

102 BBIPAYKEHUS U TPUTOHOMETPUUECKHE 1 1 0
ypaBHeHus"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS

103 nocjuexoBarenbHOCTER. MeTog 1 0 0

MAaTEMaTUYECKON MHIYKIIUU




104

MOHOTOHHBIC nu OFpaHI/I‘-IeHHI:Ie
nocjenoBareIbHOCTH. McTopus aHamm3a
OECKOHEUYHO MAaJIbIX

105

Apudmernueckas mporpeccust

106

I'eomeTrpuueckas nporpeccust

107

BbeckoneuHo yObIBaro1asi reoMeTpudecKast
nporpeccus

108

CymMma 6eckoHEeuHO yObIBaroIei
reOMETPUUECKOM Mporpeccun

109

JIMHEHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110

JIMHEHBIN U YKCTIOHEHIMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

111

Hcnonp30Banne Nporpeccuu s peleHus
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapakTepa

112

Konrponsnas padora: "[locnenoBareabHOCTH
u nporpeccun”

113

HenpepoiBHBIC GYHKIINU U UX CBOMCTBA

114

Touka pa3pbiBa. ACUMITOTHI rpadUKOB
byHKIMI

115

CaoiicTBa (DyHKIMH HETIPEPHIBHBIX HA
OTpE3Ke

116

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

117

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

118

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

119

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB




120 IIpuMeHeHHEe CBONMCTB HENPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 IIpuMeHeHHEe CBONMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

122 [lepBas u BTOpast Npou3BOIHBIC PYHKIIUU

123 Onpenenenne, TeOMETPUIECKUI CMBICIT
IIPOU3BOJHOMN

124 Omnpenenenue, PU3MUECKUI CMBICTT
IIPOU3BOHON

125 VYpaBHeHHE KacaTebHOU K TpauKy
byHKIUN

126 VYpaBHeHHE KacaTelbHOU K TpauKy
byHKIUN

127 [Tpou3BoiHBIE NIEMEHTAPHBIX (PYHKINI

128 [Tpou3BoiHBIE NIEMEHTAPHBIX (PYHKIUI

129 [Ipon3BoaHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMN

130 IIpon3BoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMNA

131 IIpon3BoaHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIMU (DyHKIIMH

132 Konrponsnas padora: "[IponsBoanas”

133 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

134 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "Oyukun"

135 HToroBast KOHTpOJIbHAs paboTa




136 HToroBast KOHTpOJIbHAs paboTa 1 1
IT
137 OBTOPeHHe, 000011IeHNEe, CHCTEMATH3AIINS ! 0
3HAHUH
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 137 10




11 KJIACC

KoaunuyecTBO 4acoB

o
Jrj;n Tema ypoka Beero Kontpoasnbie | IlpakTut
padoThI padoThI

1 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

) IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

3 IIpuMeHeHre IPOU3BOJHOMN K UCCIIEA0BAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTB U AKCTPEMYMBI 0 0

4 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1 0 0
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

5 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI 0 0

6 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTB U AKCTPEMYMBI 0 0
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO

7 3HA4YEHUs HeTIPEPhIBHOM (PyHKIINH Ha 1 0 0
OTpE3Ke
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO

8 3HA4YEHUs HeTIPePhIBHOM (PyHKIINH Ha 1 0 0
OTpE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO

9 3HA4YEHUs HeTIPePhIBHOM (PyHKIINH Ha 1 0 0
OTpE3Ke

10 Haxoxnenne HauOOJIBIIIETO U HAUMEHBIIIETO 1 0 0




3HA4YEHUs HeTIPEPhIBHOM (PyHKIINH Ha
OTpe3Ke

11

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMH HA
OTpe3Ke

12

Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON PYHKIIMH Ha
OTpe3Ke

13

[IpumeneHne npoU3BOIHOM 11l HAXO0XKACHUS
HAWJIyYLIEro pELICHHs B IPUKIAIHBIX
3a7a49ax

14

[IpumeneHne npoU3BOIHOM 11l HAXO0XKACHUS
HAWJIyYLIEro pELICHHs B IPUKIAIHBIX
3aja49ax

15

[Ipumenenne npou3BOIHOM IS
OIIpEIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (OpMYJIION HITU
rpaduKoM

16

[Ipumenenne npou3BOIHOM IS
OIIpEENIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (OpMYJIION HITU
rpaduKoM

17

Komnozumus pyHkuumit

18

Komnozunus GyHkuuit

19

Komnozumus pyHkuumit

20

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21

I'eomeTprueckue oOpa3bl ypaBHEHUN Ha




KOOPAMHATHOW INIOCKOCTH

22

Konrponsnas padora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

23

[TepBoOOpa3Hasi, OCHOBHOE CBOWMCTBO
NEePBOOOPA3HBIX

24

IlepBooOpa3HbIe AMeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX

25

IlepBooOpa3HbIe AMeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX

26

Nuterpai. I'eoMeTpu4eCcKuil CMBICI
HHTErpaja

27

Brruucnenue onpenenéHHoro MHTerpaia 1o
¢dbopmyne Hetotona-Jleiibauia

28

Brruucnenue onpenenéHHoro MHTerpaia 1o
dbopmyne Hetotona-Jleiibauia

29

[IpumeHeHne UHTETrpaa s HAXOXKACHUS
TUIOIIAeH TIOCKUX QUTYp

30

[TpumeHeHne MHTETpaIa A HAXOKACHUSI
00BEMOB reOMETPUYECKUX TeI

31

[Tpumeps! perenuit qudepeHaIbLHbIX
YpaBHEHUH

32

[Tpumeps! perenuit qudepeHaIbLHbIX
YpaBHEHUU

33

MareMaTHuecKkoe MOJICIIUPOBAHUE PEaTbHBIX
MIPOIIECCOB C MOMOIIBIO AU pepeHnrnanbHbIX
YpaBHEHUU

34

Konrponsnas padora: "[leppooOpasznas u
uHTerpan”




Tpuronomerpuueckue GyHKINU, UX

35 . 1 0 0
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINU, UX 1 0 0
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINU, UX 1 0 0
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKINU, UX 1 0 0
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue GyHKINU, UX 1 0 0
CBOWCTBA U TpapuKu
OTb60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C IOMOILBIO 1 0 0
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C IOMOILBIO 1 0 0
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YPaBHEHUH C IOMOILBIO 1 0 0
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUUECKHUX

43 YPaBHEHUH C IOMOILBIO 1 0 0
TPUTOHOMETPUYECKON OKPY>KHOCTH

44 Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB 1 0 0

45 Pemenne TpUroHoMeTprUUECKUX HEPABEHCTB 1 0 0

46 Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB 1 0 0

47 Pemenne TpUroHoMeTprUUECKUX HEPABEHCTB 1 0 0

43 Konrponsnas padora: "I'paduku 1 1 0

TPUTOHOMETPUYECKUX (PYHKIUH.




Tpuronomerpuyeckue HepaBeHcTBA"

49

OCHOBHBIE METO/IbI PEILICHUS MMOKa3aTEIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METO/IbI PEILICHUS MOKAa3aTEIbHBIX
HEPaBEHCTB

51

OCHOBHBIE METO/IbI PEILICHUS MMOKAa3aTEIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METO/IbI PEILICHUS MOKAa3aTEIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

54

OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55

OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

56

OCHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX HEPABEHCTB

57

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

58

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

59

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

60

OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

61

I'paduueckue METOIbI peLICHUs
UppaloHaIbHBIX YPaBHEHHUH

62

I'paduueckue METOIbI peLICHHUs




HUPPALMOHAIIBHBIX YPaBHEHUU

63

I'padmyeckue MeToABI pemieHUsS
MOKAa3aTeIbHBIX YPABHCHHIA

64

I'padmyeckue MeToAbI pemieHUsS
MOKa3aTeIbHBIX HEPABESHCTB

65

I'padmyeckue MeToAbI pemieHUS
norapu()MHUYECKUX ypaBHEHUN

66

I'padmyeckue MeToabl pemieHUs
norapuMIUYECKUX HEPABCHCTB

67

I'padmyeckue MeToAbI perieHUsS
norapuMIUYECKUX HEPABEHCTB

68

I'padmyeckue MeToabl pemieHUs
MOKAa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeToabI pemieHUS
MOKAa3aTeIbHBIX U JOrapu(PMUIECKUX
YpaBHEHUU

70

I'padmyeckue MeToAbI pemieHUS
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToAbI pemieHUS
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

72

KonrponsHas pabdora: "MppanuoHanbHeie,
MoKa3aTeIbHbIC U JTOrapupMHUUECKIE
HepaBeHCTBa"

73

KommnnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYEcKast (HOPMBI 3aIUCH




KOMIIJICKCHOI'O YHCJia

74

KommnnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpUYECcKast (YOPMBI 3aITUCH
KOMIJIEKCHOTO YHUCIIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCJIaMHU

76

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YUCJIaMU

77

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu us3
KOMILIEKCHOI'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILIEKCHOT'O YHCIIa

81

[IpruMmeHeHre KOMIUIEKCHBIX YHCEN IS
penieHus (GU3NUECKUX ¥ T€OMETPUIECKIX
3a7a4

82

Konrtponsnas padora: "KomruiekcHsie
yycna"

83

Harypaibnsle u niensie yucia

84

Harypainbnsle u niensie yucia

85

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LECJIBIX
YHCCJI

86

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LECJIBIX
YHCCJI

87

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LECJIBIX




gucen: HOJl u HOK

88

[IpuMeHeHne NpU3HAKOB JEIMMOCTH LIETbIX
gucen: HOJl u HOK

&9

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LECIIBIX
YUCCII: OCTATKH 110 MOIAYJIIO

90

HpI/IMeHeHI/Ie MPU3HAKOB JCJIUMOCTHU LECIIBIX
YUCCII: OCTATKH 110 MOIAYJIIO

91

[IpuMmeHeHne Npu3HAKOB JETUMOCTH LIEJIBIX
yycell: anroputM EBkinuaa i peeHus
3a7a4 B IEJIBIX YUCIaX

92

KonrtpomnsHas padora: "Teopust nenbix
qucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUI.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
YpaBHEHUH

97

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUN

98

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH IOKA3aTEIbHbIX YPABHEHUN

99

OcHoBHBIC MCTOAbI pCIICHUSA CUCTCM U




COBOKYITHOCTEH JIorapu()MUIECKUX
YpaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

101

IIpuMeHeHHEe CUCTEM K PEILLEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 u3
pa3nuYHBIX 00J1aCTEeH HAYKH U peabHOM
KU3HH, HHTEPIIPETALUs II0JIy4YCHHBIX
pe3yabTaToB

102

IIpuMeHeHHEe CUCTEM K PEILEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHBIX 00J1aCTEH HAYKH U pealbHOM
KU3HM, HHTEpIIPETALUs II0JIy4YCHHBIX
pe3yabTaToB

103

[IpuMeHeHNnEe HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 u3
pa3nuYHBIX 00J1aCTe HAYKH U peabHOM
KU3HM, HHTEPIIPETALUs II0JIy4CHHBIX
pe3yabTaToB

104

Konrponsnas pabdora: "Cucremsbl
paMoHaAIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHUi"

105

PannoHaneHbIE ypaBHEHHUs C IapaMeTpaMu

106

ParmonanbHbie HEpaBEHCTBA C TapaMeTpaMu

107

PanyoHanpHbIE CUCTEMBI € ITapaMeTpamMu

108

HppanuoHainbHble ypaBHEHUS, HEPABEHCTBA

[ P [ —

oo |0 | O

oo |0 | O




C rmapaMeTpaMu

109 HppanuoHaibHble CUCTEMBI C TApAMETPAMHU

110 IlokazarenabHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

111 IToka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuyeckue ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

113 JlorapugmMuueckue CUCTEMbI ¢ TapaMeTpamMu

114 TpuronomeTpudeckue ypaBHEHHUs C
napameTpamMu

115 TpuronomeTpruyeckue HEpaBEHCTBA C
napameTpamMu

116 TpuroHomeTpru4YeCcKue CUCTEMBI C
napameTpamMu
[TocTtpoenue u uccnenoBaHue

117 MaTEMaTUYECKUX MOJIENEN peabHbIX
CUTYalHi C MOMOILBIO YPABHEHUN C
napameTpamu
[TocTtpoenue u uccnenoBaHue

118 MaTEMaTUYECKUX MOJIENEN peabHbIX
CUTyalHi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamMu
[TocTtpoenue u uccnenoBaHue

119 MaTEMaTUYECKUX MOJIENEN peabHbIX
CUTYyalHi C MOMOILBIO CUCTEM YPaBHEHUH C
napameTpamMu

120 KonrponsHas pabdora: "3anaqn ¢

napamerpamu”




[ToBTOpeHme, 06001IeHNE, CHCTEMATH3aIUS

121
3HaHui: "YpaBHeHus"

122 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencrsa"

125 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBeHncrtna"

126 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"

129 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "MHTErpan u ero npumMeHeHue"

131 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "OyHkun"

132 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "Oyukun"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "OyHkun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa




136

[ToBTOpeHme, 06001IeHNE, CHCTEMATH3aIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Anumos 1. A., Konsarun F0.M., Tkauésa M.B., [llabynun M.U. u np.
Maremaruka: anredpa

Y Hayaja MaTeMaTHYeCKOIo aHalin3a, reomeTpus. Anredpa u Hayana
MaTeMaTUYECKOTO

ananu3a. YueOHuk. 10-11 knaccel. ba3oBblii u yrinyOiaeHHbIN ypoBHU / — M.:

[Ipoceemenne,

2018

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA
Anre6pa ¥ HadyaJla MaTEMaTUYECKOTO aHaIu3a

10—11 ximaccsl

Meroauueckue pekomenganuu k yueouuky 1. A. AnumoBa,

1O. M. Kosisiruna, H. E. ®EnopoBoii u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/

http://www.ege.edu.ru/
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