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IHOACHUTEJIBHAA 3AIIUCKA

VYuebublii Kypc «Anredpa M Hayajga MaTeMaTHYECKOTO AaHaju3a» SBISACTCS OIHUM W3
HanboJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro 001Iero o0pa3oBaHus, MOCKOJIBKY, C OJJHOH CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl H3y4eHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C
Ipyroi CTOpOHBI, (POPMHUPYET JOrHYecKoe U abCTPAKTHOE MBIIUICHUE OOYyYaloIIUXCs Ha YPOBHE,
HE0OXOUMOM Il OCBOEHUSI MH(POPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTHX
IMCUUIUIMH. B pamMkax JaHHOTO y4deOHOro Kypca oOydarolmecs OBIAJEBAaIOT YHHBEpPCATbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTopast HopMyIupyeT CBOU JOCTHXKEHHS B MaTeMaTHIeCKOi (opme.

VY4eOublii Kypc anreOpsl M Hadajdl MaTEeMaTHMYECKOTO aHaiu3a 3aKiIaJbIBaeT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUU, OMOJIOTUU, TOHUMAaHUsI OCHOBHBIX TEHJCHIIHIMA
pa3BUTHS SKOHOMHUKHM M OOIIECTBEHHON »HW3HU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BaTh WX IS JIAIbHEHIIEro
o0Opa3oBaHMs U B MOBCEIHEBHOM *HU3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMH U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHM aireOpbl U MaTeMaTHYeCKOro aHajin3a pa3BUBAeT YMEHUE HaxOJIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UICTUHHOCTb, JOKA3bIBATh YTBEP)KIEHUS C IOMOIIBIO UHIAYKIUU U
paccyxaarh JE€IyKTUBHO, MCIIONb30BaTh OOOOILIEHHME W KOHKPETU3allMi0, aOCTparupoBaHuE H
aHaJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHUE.

B xome wu3ydenus yueOHOro kypca «Anredpa M Hayala MaTeMaTHYEeCKOTO aHAIHU3a»
oOyyYaromuecs: IOJy4alOT HOBBIA ONBIT PpEIICHUS MPHUKIATHBIX 337ad, CaMOCTOSATEIBHOTO
IIOCTPOCHUSI MAaTEMaTHYECKHMX MOJENell peaJbHbIX CHUTyallud, HWHTEPIpPETallMd IOJIYYEHHBIX
pELIEeHNI, 3HAKOMATCSA C NPUMEPAMU MaTEMaTHMYECKHX 3aKOHOMEpPHOCTEH B IPHUpOJE, HAYKE U
UCKYCCTBE, C BBIIAIOIUMUCS MaTEMATUUECKUMHU OTKPBITUSAMH U UX aBTOPaMH.

VYuebHbli Kypc 007a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peaiin3yercss Kak uepe3 yueOHbI MaTepuain, CIOCOOCTBYIOMIMHA (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 crenupuKy yuyeOHOH AedaTenbHOCTH, TpeOyromeil MpoaoKUTETbHON
KOHLIEHTPALlu BHUMAHUS, CAMOCTOSATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN
pe3yJbTar.

B ocnoBe Meronuku oO0yueHHs ainreOpe M HayajlaM MaTeMaTHYeCKOIro aHaln3a JIeKHUT
JesITeIbHOCTHBIN MPUHLUI 00y4eHusI.

B crpykrype ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHYeCKOrO aHaIM3a» BBIAEIICHBI
CIIEyIOIlINe COoJepXKaTelbHO-MEeToAuuecKue JuHuU: «Yucna W BblUMCIHCHUS», «DYHKIUH U
rpadgukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana matemarnyeckoro anamuza», «MHOXKeCTBa U
Joruka». Bece OCHOBHBIE COAEPKATENIBHO-METOANYECKHUE JIMHUU U3YYalOTCsl Ha MPOTSHDKEHUH JIBYX
JeT o0y4eHHs Ha YpOBHE CpeaHEero oOIiero oopa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT Apyra u
MIOCTETIEHHO HACHIIAsACh HOBBIMH TeMaMHU U pasnenamu. JlaHHBIA y4eOHBbIM Kypc sBiseTcs
MHTETPaTUBHBIM, TOCKOJBbKY OOBbequHSET B cebe coaepKaHHe HECKOIbKHX MaTeMaTH4YeCKHX
JMCLUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS, MaTeMaTHUECKUH aHallu3, TEOPUS MHOXKECTB,
MaTeMaTHueckas Jioruka u jpyrue. I[lo mepe Toro kak oOyuaromuecsi OBJaJeBalOT Bc€ Ooiee
IIMPOKMM  MaTeMaTH4YeCKHMM  ammapaTtoM, Yy HHMX [OCJIe[oBaTeabHO  dopMupyercs u
COBEpIICHCTBYETCS YMEHHME CTPOUTh MaTeMaTHYECKyI0 MOJENb pealbHOM CHUTyaluu, MPUMEHSTh
3HaHUS, TMOJNYyYCHHbIE TMPH HW3YYEHUH YUEeOHOTO Kypca, M PpEIHICHUS CaMOCTOSTEIbHO
chopMyIIMPOBAHHON MaTeMaTHYECKOW 3a/1a4d, a 3aTEM HHTEPIPETUPOBATH CBOM OTBET.



ConepxaTenbHO-MeTOANYECKas JTUHUS «Yuclia ¥ BBIYUCICHHS» 3aBepliaeT (popMupoBaHUe
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YUCEINl, KOTOPOE OBUIO HAYaTO Ha YpOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemHero obimero oOpa3oBaHHUs 0c000€ BHHUMAaHUE YIEISCTCS
(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHUH, BKIIIOYAIOIIUMX B €e0sl HCIOJIb30BaHUE
pa3nuyHBIX (OpPM 3amUCH 4YHCIa, YMEHHE JelaTh MPHUKHUIKY, BBIIONHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OLCHMBATH YHCJIOBBIC BBIPAKEHHs, paboTaTh ¢ MaTEeMaTHYECKUMH KOHCTAHTaMH.
3HaKOMbIe O0YYarOIMMCsI MHOKECTBA HATypajbHbIX, L€JbIX, PALMOHAIBHBIX U JIEHCTBUTENBHBIX
4ucesl JOIOJIHSIOTCS MHOJKECTBOM KOMIUIEKCHBIX 4YHCeld. B KakIOM U3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHbIE €My cHelM(UYEeCKHe 3aJaud W OIlepaluu: AeJICHHE Halelo,
OIIEpUPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEJN, OCOObIE CBONCTBA PALMOHAIBHBIX M
UppaIMOHANBHBIX YHCeN, apu(METHUECKUE OIEpalli, a TaKKe M3BJICYCHHE KOPHS HATypalbHOU
CTEIICHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Hcell. biaromaps nocienoBareabHOMY pacIIUPEHHUIO KpyTa
HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMHM UX ITPUMEHEHHUS JJI PELICHUs PA3IMUHBIX
3aad GOpMHUPYETCs IPEICTABICHHE O SIUHCTBE MAaTEMaTHKH KaK HAYKH M €€ POJIHM B TIOCTPOCHUHU
MOJIENIEH pealbHOTO MUPA, ITUPOKO UCHIOIB3YIOTCS 0000IIeHNE U KOHKPETU3AIIHS.

JIuHus «YpaBHEHHS M HEPABEHCTBA» PEAIM3YeTCs Ha NPOTSHKEHMM BCEro OOydeHHUs Ha
YpOBHE cpenHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxJaoMm paszene [Iporpammsl
IIPEyCMOTPEHO DELIEHUE COOTBETCTBYIOIIMX 3ahady. B pesynpraTe OOyyarouiuecs OBIIAJEBAIOT
pa3IMYHBIMM ~ METOJAMU  PELIEHUS  PALMOHAJIBHBIX, HMpPPALMOHAIbHBIX, IOKA3aTEIbHbIX,
Jorapu(pMUUECKUX M TPUTOHOMETPUYECKUX YpPAaBHEHMH, HEPABEHCTB U CHUCTEM, a TAKKe 3ajady,
colepkammx napameTpbl. [losydeHHbIE yMEHHS IIMPOKO MCIONB3YHOTCS IHPU HCCIEI0BAaHUU
(GYHKIMH C MOMOMIBIO TIPOU3BOJHOM, MPU PEUICHUH MPHUKIJIAAHBIX 3a/a4 M 33/1a4 Ha HAXOXICHUE
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUM (yHKUuU. J[aHHaAs colepkaTenbHasl JIMHUS BKIIOYAET B
ce0s Takke (QOpPMHpPOBAHME YMEHHMH BBINOJIHATH pacu€Tel Ho (opmysam, mnpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAKEHUMN, a TAaK)XKE BBIPAXKCHUH,
coJiepKalluX CcTeneHu u Jjorapudmsl. brnarogaps wusyudeHuro anreOpanyeckoro Marepuaia
MPOUCXOJUT  JaJbHEWIIee pa3BUTHE  AITOPUTMUYECKOTO W aOCTPAKTHOTO  MBIIUIEHUS
oOyyaromuxcs, (pOpPMUPYIOTCS HABBIKM JAEAYKTUBHBIX pacCyXICHHH, paboThl ¢ CHUMBOJIbHBIMU
dbopmamu, TMpercTaBIeHUs 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp¢QeKTUBHbIE UHCTPYMEHTHI IJISl PELICHUS MPAaKTHYECKUX M €CTECTBEHHO-
Hay4HBIX 3314, HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKHU.

ConepxarenbHo-MeTondeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IeperseTaeTcs ¢
APYTUMH JTUHUSIMU y4e€OHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE 331aéT MOCIIE0BATEIbHOCTh
W3yueHus Marepuana. V3ydeHue  CTENEHHOW, TOKa3aTeNIbHOW, JIoTapu(PMUYECKOr U
TPUTOHOMETPUYECKUX (YHKIIHH, UX CBOICTB U TpaduKOB, UCIOIb30BaHHE GYHKUIUN 7S pelIeHUs
3aja4 U3 JAPYruxX y4yeOHBIX MPEJIMETOB U PEalbHOM JKU3HU TECHO CBSA3aHO KaK C MAaTEeMaTHYECKUM
aHaJIM30M, TaK U C pelIeHHEeM ypaBHEHHI 1 HepaBeHCTB. IIpu 3TOM 00jbII0e BHUMAHUE YENsAeTCs
(GbOopMHPOBaHMIO YMEHHMSI BbIpakaTb (GOpMyJiaMU 3aBUCUMOCTU MEXIY Pa3UYHbIMU BETUYMHAMU,
UCCIIEIOBaTh MOJydeHHble (YHKIUH, CTPOUTh UX Tpaduku. Marepuan 3Toil conaepkareiabHOU
JMHUM HAalleJIEeH Ha pa3BUTHE YMEHUN U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B PA3JIMYHOM (hopMme: aHAIUTHYECKOH, rpaduueckoi u cioBecHO. Ero musyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIeHHWIO U
KOHKPETH3alluH, HCIIOJIB30BAHNIO aHAJIOTHH.

CopepxarenpHast ynHUsA «Hauama MaTeMaTHMUecKOro aHalli3a» IO3BOJISET CYIIECTBEHHO
pacIpuTh KPyr KaK MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYIHBIX 00y4alouIuMcs, Tak



KaK y HHUX TMOSIBIIICTCSI BO3MOXHOCTb CTPOUTH TI'paUKHU CIOXKHBIX (YHKIMH, ONPEAEsITh HX
HaI/I6OHBH_H/Ie U HaMMCHBIIHNEC 3HAYCHHA, BBIYMCIIATH IIJIOIIaAM (I)Hryp )41 OG’béMBI TCJ, HAXOOUTb
CKOPOCTH ¥ YCKOpEHHsI TMpoleccoB. JlaHHas cojaepkaTelbHas JIMHHUS OTKPHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOCHHSI MaTEMAaTUYCCKHX MOJIEJICH peabHBIX CUTYalluH, TO3BOJISIET HAXOAUTh
HaWJIydumee pCHICHUC B IMPUKIAAHBIX, B TOM YHCIC COLOHUAJIBbHO-3KOHOMHYCCKUX, 3aJaydax.
3HaKOMCTBO C OCHOBAMM MAaTeMAaTHYECKOTO aHajlh3a CIIOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO,
(OpMaNTbHO-IOTHYECKOTO W KPEaTHMBHOTO MBIIUICHHS, (OPMUPOBAHHIO YMEHHWI pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TEXHHWKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIONINXCSI PE3yJIbTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHUS MAaTEeMAaTHKH KaK HayKd, M 00 HX
aBTOPAX.

COI[ep)KaTeJIBHO-MeTOI[I/I‘IeCKaSI muHu «MHOXeCcTBa U JIOTUKA» BKIIIOYAET B CCGSI DJIEMCHTHI
TEOPUH MHOXECTB M MaTEeMaTUYECKOH JIOTHKH. TeOpEeTHKO-MHOXXECTBEHHBIC IPEICTABICHHUS
MPOHU3BIBAIOT BECh KyPC MIKOJIBHON MaTEMAaTUKU U MPeIjIaraloT HauboJjee YHUBEPCAIbHBIN SI3bIK,
OOBETUHSIOMNK BCE pa3/ienbl MaTeMaTHKH W €€ NPHUIOKEHHWH, OHM CBS3BIBAIOT pa3HbIE
MAaTEeMaTUUYCCKHUEC OJUCHUINIMHBI W HUX NPUIOKCHHA B CIAHHOC ICII0C. HO3TOMy BaXXHO JaThb
BO3MOYKHOCTh ~OOY4YaroIeMycsi TIOHUMAaTh TEOPETHKO-MHOXECTBEHHBIH SI3bIK  COBPEMEHHOMU
MaTeMaTHUKU M UCIIOJIb30BaTh €ro JUIsl BBIPAKCHUS CBOMX MbICIICH. [IpyruM Ba)KHBIM MPHU3HAKOM
MaTeMaTUKHd KaK HayKH CJeAyeT IpPU3HAaThb CBOWMCTBEHHYIO €W CTPOrocTb OOOCHOBAaHHWHN W
CIIEZIOBAaHHE OIPECIEHHBIM TPaBHJIAM IOCTPOCHHS JO0KA3aTENbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTHYECKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHUSI O00yYaroIuxcs,
MO3BOJISIET UM CTPOHMTh CBOM PACCYKICHHS Ha OCHOBE JIOTUYECKUX MpPaBHJ, (OPMUPYET HABBIKU
KPUTHYCCKOI'O MBILIJICHU.

B yue6HOM Kypce «AnreOpa u Hayajga MaTEMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBaHMS, KOTOPbIE IPU3BaHBI CIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
MIOCTPOCHMSI MOJIENIEH peallbHbIX CUTYAIMi, MCCIeI0BaHUs 3TUX MOJIENIel ¢ TOMOIIBIO ammapara
anreOppl 1 MaTeMaTHYECKOI0 aHaJIM3a, MHTEPIPETALlMU MTOJIyYeHHbBIX pe3yibTaToB. Takue 3aJaHus
BIUIETEHBI B KaXK]IbIN U3 Pa3/IeioB MPOrPaMMBbl, TOCKOJIBKY BECh MaTepuall Y4eOHOTO Kypca IHUPOKO
UCHOJb3YeTCs Ul pelleHus NMPUKIAAHBIX 3a1ad. [Ipu perieHnn peaibHbIX MPaKTHUECKUX 3a7ad
oOyyaromuecs  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh MpoOiIemy.
I[ef[TCJ'IBHOCTB 110 q)OpMI/IpOBaHI/II-O HAaBBIKOB PCIICHHA IMPUKIAJIHBIX 3aJad OpraHu3yCcTCcia B
npoliecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHaIN3ay.

Ha usyuenue yuebHOro Kypca «Anredpa n Hayajia MaremMaruyeckoro aHaiausza» B 10 kimacce
otBoauTcs 136 yacoB (4 yaca B HECIIO).

COIEPKAHUE OBYYEHMUSA

Yuciia v BBIYUCTCHUS

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIEHTHI, OCCKOHEUHBIE
nepuoanueckue apodu. [lpumenenune apoOel M MPOIEHTOB IS PEIICHUS MPHUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peaJbHON KU3HU.

JlelicTBUTENbHBIE yHcha. PanyoHanbHble M UppalMoHalbHBIE yHcha. Apudmernueckue
omepauuMyd C JCUCTBUTEIBHBIMU 4YHUCIaMUA. MOIynb AEHCTBUTENBHOIO YHMCIA W €ro CBOWCTBA.
[TpuOnmxEHHbBIE BBIYMCIICHUS, IPABUIIAa OKPYTICHUS, TPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUH.



Crenensb ¢ mensiM TokazateneM. bunom HeroTona. Mcmonb3oBanue moaxonsimied (Gopmbl
3aMHCH JEMCTBUTEIBHBIX YNCEIN JUIsl PEIICHUS IPAKTUYECKUX 3a]ad U IIPEICTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATYPATbHOM CTETICHH B €T0 CBOMCTRBA.

CreneHp ¢ panMOHANBHBIM IIOKAa3aTelIeM M €€ CBOWMCTBA, CTENEHb C JICHCTBUTEIbHBIM
[IOKA3aTEJIEM.

Jlorapudwm gucna. CBoiicTa norapudma. JlecITUUHBIC U HATYpATbHBIE JIOTAPHU(PMBIL.

CuHyC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, ApPKKOCHHYC U
apKTaHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxmecTBa W TOXAECTBEHHBIE MpeoOpa3oBaHMA. YpaBHEHHE, KOpPEHb YpaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHMS U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellleHre HEpaBEeHCTBaA.

OcCHOBHBIE METOJBl PELICHUs LENbIX U APOOHO-PAllMOHAIBHBIX YPAaBHEHUI M HEPABEHCTB.
MHorouseHsl 0T OAHON IepeMeHHOU. JleleHne MHOroulIeHa Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHorouens! ¢ nensiMu kodduimentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUHN, COACPIKAIINX CTEICHH U KOPHH.

HppanumonansHeie ypaBHeHNs. OCHOBHBIE METOBI PEILIEHUS UPPALIMOHAIbHBIX YPABHEHHH.

IlokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpaXKESHHN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUUECKUX YPABHEHHA.

OcHOBHbIE TpUroHOMeTpuueckue ¢opmynbl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaXCHU. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX YpaBHEHMM. Marpuna CHCTEMBl JIMHEHHBIX YPaBHEHUM.
Omnpenenurens MaTpullbl 2X2, €ro reOMETPUUECKUN CMBICT U CBOWCTBA, BEIYMCIEHUE €T0 3HAUEHUS,
IIPUMEHEHHE OINPENETIUTENS IS PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUN. Pelenue mpuKia HbIx
3aa4 C IOMOILIBIO CHCTEMBl JMHEHHBIX ypaBHEHMH. lcciaenmoBaHue NOCTPOEHHOM MOZENN C
MTOMOMIbIO0 MaTPUIL U OINIpeIeIUTENEH.

[TocTpoeHne MaTeMaTHYeCKMX MOJEIEH peaJbHOM CUTYallMM ¢ IOMOULIbI0 YpPaBHEHUH H
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MAaTeMaTHYECKUX 3a1ad U 3aaad
U3 PA3IMYHBIX 00JIaCTe! HAYKU U peaslbHON KHU3HH.

DyHKkUUH U rpaguKu

OyHKIMs, cnocoObl 3amaHus QyHKIuM. B3aumHo oOpatHble ¢yHkiuu. Kommosunus
¢bynkuuit. I'paduk pyHkmu. SneMeHTapHble IpeodpazoBaHus rpaduKOB QyHKIUI.

OO6nacte ompeneneHus M MHOXeCTBO 3HaueHMM ¢yHkumu. Hymm ¢ynkumu. ITpomexyTku
3HaKonocTosHCTBAa. YETHple u Heu€THble (yHkuuu. [lepuogmueckue QyHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcumMymbl U MHUHMMYMBbI ¢QyHKIuH. HaunOonpliee u HauMmeHblIee
3Ha4YeHUs1 PYHKIHUU HAa IPOMEKYTKE.

JIuHeitHast, KBaJpaTU4Hasi U JAPOOHO-IMHEHHas (QYyHKIMU. DJIeMEHTapHOe HCCIe0BaHUE U
MMOCTPOEHUE UX TPa(UKOB.

Crenennas (QyHKIMA C HaTypajdbHBIM M LETbIM Moka3atenem. EE cBoiictBa u Tpaduk.
CpoiictBa M rpaduk KOpHS N-0if cTemeHH Kak (PyHKUIUH OOpaTHOW CTENEeHUW C HaTypajJbHBbIM
IIOKA3aTEeJIEM.

[TokazarenpHas u jorapudmuueckas QyHKUMH, UX CBoiicTBa M rpaduku. Mcmnonb3oBaHue
rpadukoB (PYHKIHI I pElICHHs] YPaBHCHHM.

Tpuronomerpuueckass  OKpPYXKHOCTb, ONpEACICHUE  TPUTOHOMETPUYECKHX  (PYHKLHUH
YKCIIOBOTO apryMeEHTa.



OyHKIMOHATBHBIE 3aBUCHUMOCTH B PEABbHBIX Mpolleccax W sBIeHUSIX. ['paduku peabHBIX
3aBUCUMOCTEHN.

Hayana maTteMaTH4eCcKOro aHajm3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsl IMOCIeqOBaTeIbHOCTEH. MeToa MareMaTH4ecKou
UHAYKIMM. MOHOTOHHBIE M OrpaHMYEHHBIE IIOCIEA0BAaTENbHOCTH. lcTopus BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U TreoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas mporpeccusi. Cymma OeCKOHEUHO YOBIBalOIIEH I'€OMETPUYECKON MPOTrpEecCHH.
JIMHENHBIN U SKCIOHEHUIUATIbHBIN pocT. Yucio e. @opmyna CI0XHBIX TPOIEHTOB. Vcrons30Banue
IIPOrPECCUU JJIsl PELLEHUS pealbHbIX 3a/1a4 PUKIIAJHOIO XapakTepa.

HenpepbiBable QyHKINMU U UX cBoiicTBa. Touku pa3peiBa. ACUMIITOTH Ipa)uKOB (PYHKIHUH.
CpoiicTBa (pyHKIMI HENpephIBHBIX Ha OTpe3ke. MeToJq MHTEpBAJIOB JJIsl PEIICHHs HEpPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIUI JIJIsl pEIICHUS 3a/1a4.

[TepBas u BTOpas mpousBogHbIe GyHKIUHU. ONpenercHne, TeOMETPUISCKUN 1 (pU3MIeCKHii
CMBICII TIPOU3BOTHON. Y PaBHEHUE KacaTeIbHOM K rpaduKy QyHKITUH.

[IpousBonHbie >neMeHTapHbIX (PyHKUMNA. [IpousBogHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUH (DYHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Ollepalid HaJ, MHOXKECTBaMHW W UX cBoMcTBa. [{marpammsl Ditnepa—Benna.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO amnmnapara Jjsi ONUCAaHUsA pealbHBbIX IPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CBOWUCTBO MaTEeMaTHYECKOro 00BEKTa, CIEICTBHE, JOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:kaaHCcKOro BOCIUTAHUSA:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMK  OOy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIEecTBa, MPEJCTaBICHHE O MATEMAaTHMYECKUX OCHOBAx
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUW, TPOIEAYp TPakTaHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJICUCTBOBATh C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUNCKON TPpaKAAHCKOW HIEHTUYHOCTH, YBa)KEHUS K IMPOLLIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKHX
MAaTeMaTUKOB U POCCUUCKON MATEMAaTUYECKON IKOJIbI, UCIIOIb30BAaHUE dTUX JOCTUKEHUHN B IPYyTHUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUIUCKOTr0 Hapojaa, cPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN HAyKU
U IeSITeTbHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B MOCTPOCHUE YCTOWYUBOTO Oy AyIIETo;



4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, PEUICHUH, PACCYXIACHUH, BOCIPUUMYHUBOCTh K MAaTEMAaTHYECKHUM AacleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BocnuTAHMUS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTEMAaTUUYECCKHE 3HAHUS B MHTEPECAX 37J0POBOTO U
0e3omacHOTO 00pa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO (370POBOE MMHUTAHHKE,
cOaJIaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bBIXA, peryJiapHas (pu3nueckas akTHBHOCTb), (U3NUECKOe
COBEPIIICHCTBOBAHHUE TPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JIESITEIIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJZly, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEPEC K Pa3IMUHBIM cdepam
PO ECCUOHAIIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMCHHE
COBEpIIATh OCO3HAHHBIN BBIOOP Oyayiiel nmpodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKECHUHM BCEH JKU3HU, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEHICHUM MPAKTUYCCKUX 33134
MaTeMaTUYeCKOW HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTHYECKON  KYJIbTYpBI, IOHUMAHHE BIUSHUS  COIMAIBHO-
YKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHHE TIPUPOJHOW ¥ COLMAIBHOW CpEIbl, OCO3HaHUE
I00AJBPHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, OpUEHTAIlM Ha TPUMEHECHUE MaTeMaTHYECKHUX
3HAHUU JJIS pelIeHusl 3a/a4 B 00J1aCTU OKpYKaIoIIel Cpefibl, INIAHUPOBAHKUE TIOCTYIKOB U OLIEHKH
WX BO3MOXHBIX TIOCJICICTBUMN TSI OKPYKAIOIICH CPEIIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOH MPaKTUKH, TOHUMAaHHEe MaTeMaTHUYECKON HAayKH Kak cepbl YeI0BEUECKOM
JESTEIILHOCTH, ITATlOB €€ Pa3BUTHS U 3HAYUMOCTH JIJISL PA3BUTHS [TUBUIIN3AIUH, OBJIA/ICHUC SI3BIKOM
MaTEeMaTHKd W MaTeMAaTHYECKOW KyJbTypOd Kak CpeJCTBOM TIO3HAHUS MHUPA, TOTOBHOCTH
OCYIIECTBISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENBHOCTh HHIWBUYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

ba3oBble JJornyeckue AeiicTBUS:

BBISIBIIATP W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATUHN, OTHOIICHUA MEXTy MTOHATUSIMH, (POPMYITUPOBATH ONPE/IEICHUS TOHATHN, YCTAaHABINBATh
CYIIIECTBEHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS NJs OOOOIICHUS W CPAaBHEHUS, KPUTECPUHU
MIPOBOJAMMOI0 aHAIU3a;

BOCIIPUHUMATh, (OPMYIUPOBATh M TPEoOpPa3OBBIBATH CYKICHHS: YTBEpAUTEIbHBIE U
OTpHUIIATeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHsl B (akTax,
JAHHBIX, HAOMIOCHUSX U YTBEPKACHUAX, TPeiaraTh KPUTEPUU JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUEHU A, YMO3AKIIOUEHUH 110 aHAJIOTHUH;



IIPOBOAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IPSIMbIE U OT
MPOTUBHOTO), BBICTpaWBaTh APryMEHTAlMIO, MPUBOAUTH MPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh croco0 perieHust yyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEICHMUS,
BbIOMpPATh HanOoJIee MOIXOAAIIHNHI ¢ YYETOM CaMOCTOSTEIHHO BBIZCIICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue 1eHCTBUSA:

WCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HaHUS, (HOPMYIHPOBATH
BONIPOCHL, (UKCHUpYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(GbopMHUpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOAUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  MCCIEIOBAHUE  IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SBJICHHUS, MpPOIECCa, BBIIBICHUIO
3aBHUCHUMOCTEH MeXIy 00beKTaMu, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIUpPOBaTH OOOOIIEHHS U BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, UCCIIEOBAaHMS, OICHUBATH JOCTOBEPHOCTHh MOJYYCHHBIX PE3YJIbTAaTOB, BBIBOJOB U
00001IeHMIT;

MIPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHUE MPOIECCa, a TAK)KE BBIABUTATH MPEATOIOKEHHUS O €T
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBIAITH 1eUIUTHI MH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX Ui OTBETAa HA BOMPOC U JUIS
pellIeHus 3a/1auH;

BbIOMpaTh  MH(OpPMAIMIO W3  UCTOYHUKOB  Pa3NUYHBIX  THUIOB, AaHAJIW3UPOBATH,
CHCTEMATH3HpPOBATh W  HWHTEPHPETHPOBATH HWHPOPMALMIO PAa3IMYHBIX BUAOB U  (HopM
MIpe/ICTaBICHMUS;

CTPYKTYypUpOBaTh MH(OPMAIINIO, TPEJCTABIATh €€ B Pa3NUYHBIX (opMaxX, UILTFOCTPUPOBATH
rpapuyuecKy;

OLIEHHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CHOPMYIJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBHU C YCIOBHSIMHU U IEISIMU
oOIIieHus, SICHO, TOYHO, TPAMOTHO BBIP@XKATh CBOIO TOYKY 3pPEHUSI B YCTHBIX U TMHCHMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS 110 X0y PELIEHUs 3a/1a4ul, KOMMEHTHPOBATh MOJYYEHHBIN pe3yJIbTaT;

B XO0/€ OOCYXICHHs 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXTaeMON TEMbI, MPOOIEMBI,
peraemMoil 3a/auu, BBICKA3bIBAaTh HJIEH, HAICJICHHBIE HAa TOWCK PENICHHUsS, COMOCTAaBJISATh CBOH
CYXKJIEHUS C CYXKJCHHSAMHU APYTUX YYaCTHUKOB Juajiora, oOHApyXMBaTh pa3judhe M CXOACTBO
MO3UIUH, B KOPPEKTHOU hopMe (GOpMYyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTAThl PELIEHUs 3aJaud, HKCIEPUMEHTA, HCCIEIOBAHMS, TPOEKTA,
CaMOCTOATENILHO BBHIOMPATh (hOpMAT BHICTYIUICHUS ¢ YUETOM 3a7a4 MPE3EHTAIMA U 0COOEHHOCTEH
ayIUTOPHH.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranuszaums:

COCTABJIATh IUIaH, QJITOPUTM pEIIEHHUs 3a7ayd, BBIOMpaATh CIOCOO peUIeHUus ¢ y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIS
mpolLecca 1 pe3yJibTaTa pelieHsl MaTeMaTH4eCKON 3a/1auH;

NPEIBUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUH 3a7ayd, BHOCUTHh
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOATENHCTB, NAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjIbTaTa IeJId U YCIOBUSIM, OOBSCHATH MPUUMHBI JOCTHKCHUS
WIM HEIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTb OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1€ TeJIbHOCTh:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYaIbHONH pabOTHI IpH
pelieHnyd y4ueOHBIX 3a/ay, MpPUHUMATh 1e€Jb COBMECTHOM JEeSATeNbHOCTH, IUIAHUPOBAThH
OpPTraHU3aIlMI0 COBMECTHOH paboTHI, pacrlpenessTh BHIBI paboT, IOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (00CyxkaeHus, oOMEeH MHEHHH, «MO3TOBbIC
HITYPMBD» U UHBIE), BBIMOIHATH CBOIO YacTh pabOThI U KOOPJAMHUPOBATH CBOM ACHCTBUSI C APYTUMHU
YjieHaMH KOMAaH[bl, OIEHHBATh KadeCTBO CBOETO BKJIAZa B OOMIMHA TPOAYKT 1O KPHUTEPHSM,
cOpMyITHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

INPEAMETHBIE PE3YJIbTATDI

K xonmy oOyuenuss B 10 kiacce oOydaroumuiics MOJYyYUT CIEAYIONINE TPEIMETHBIC
pe3yabTaThl MO OTAENbHBIM TeMaM paloueil mporpammbl ydeOHOro kypca «Anrebpa W Havaia
MaTeMaTHYECKOT0 aHAIN3a»:

Yucsia ¥ BBIYMCJIEHHS:

CBOOOJHO OIEPHPOBATH TOHATHIMH: PALMOHATIBHOE YHUCIO, OECKOHEUHAasl MEepHOIMYecKast
IpoOb, MPOLIEHTHI, UPPALMOHAIBHOE YHCIIO0, MHOXKECTBA PALlMOHAIBHBIX M ACUCTBUTEIBHBIX YHCEl,
MOJTyJIb I€HCTBUTEIBHOTO YHCIIA;

MPUMEHSTH JAPOOH M TPOIECHTHI JUIsl PEUICHUs MPHUKIIAAHBIX 3a/1a4 M3 Pa3IMYHbIX OTpaciieit
3HaHUH U PeaJbHOM )KU3HU;

IPUMEHATh NPUOTMKEHHBIE BBIYMCICHMS, IpaBUia OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJbTaTa BEIYUCICHUM;

CBOOO/JIHO OINEpUPOBaTh TMOHITHEM: CTENEHb C IeJIbIM TOKa3aTellieM, HCIOIb30BaTh
MOIXOASNIYI0 (GOpMYy 3amMCH JEHCTBUTENBHBIX YHCEN Ui PEIICHHS TMPAKTHUYECKUX 3a1ad U
NPEeJICTaBICHUS JAHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypaIbHOM CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MIOHSATHEM: CTETIEHb C PAlMOHATIBHBIM ITOKa3aTeleM;

CBOOOJHO OIEPHPOBATH TIOHATHSIMH: JIOTapU(PM dHCIa, ICCATUYHBIE W HATypalbHBIC
JorapuMbl;

CBOOOJHO OIEPHUPOBATH TMOHATHSAMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHI€HC YHCJIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHSIMHU: APKCUHYC, apKKOCUHYC M @PKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:



CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHHUSI U yPaBHEHUS-CIIEICTBUS, PABHOCWIbHBIE HEPABEHCTBA;

IPUMEHATh Ppa3IM4YHble METOJbl pEIIEHUS PALUOHAIBHBIX M JIPOOHO-PaLMOHAIbHBIX
YPaBHEHHH, IPUMEHATH METOJ MUHTEPBAJIOB [UIsl PEIICHNS HEPABECHCTB;

CBOOOZIHO OINEpUPOBATh MOHATUSMH: MHOIOWIEH OT OJHOW IEPEMEHHOH, MHOIOWIEH C
HEJIBIMUA KO3 UIIMEHTaMH, KOPHA MHOTOWIEHA, TPUMEHSTH JeJIeHHe MHOTOWIEHA HA MHOTOUJICH C
0CTaTKOM, TeopeMy besy u reopeMy Buera s penienus 3anay;

CBOOOJHO  ONEpUpOBaTh IMOHATHSAMHU: CHUCTEMa JIMHEMHBIX ypaBHEHMH, MaTpula,
ONpEACIUTENIb MaTpUlbl 2 X 2 M €ro TIEOMETPUYECKHH CMBICI, HCIIOJIb30BaTh CBOWMCTBA
onpeaenuTess 2 X 2 18 BBIYMCICHUS €ro 3HAu€HUs, NPUMEHSTH OINPEACIUTENN ISl PELICHUS
CUCTEMbI JIMHEHHBIX YPAaBHEHUH, MOJEIHUPOBATh pPEANbHbIE CUTyallud C IOMOULIbIO CHCTEMBI
JMHENHBIX YPaBHEHUH, UCCIIEN0BATh TOCTPOCHHBIE MOJENHN C IIOMOIIBIO MATPULL U ONPEACIUTENCH,
MUHTEPIPETUPOBATH MOJIYUYECHHBIN pPE3yiIbTarT;

MCIIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPe0Opa30BaHUs BHIPAKEHU,

BBIMIOJIHATE ~ NPEOOpPA30BaHMS  YWCIOBBIX  BBIPQKECHUH, COJAEpXAIIUX  CTENEHH C
palOHAaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB 11 IpeoOpa3oBaHus Jorapu(GMUIECKUX BbIPAKEHUN;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: UPPALMOHATIbHBIE, [I0KA3aTEIbHbIE U JorapupmMuueckre
YPaBHEHHUsSI, HAXOJUTh HMX PELICHUS C MOMOILBIO PAaBHOCUJIBHBIX IEPEXOJ0B WM OCYIIECTBIIASA
IIPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TpPUIOHOMETpUYeckHe  GopMyiabl Uil  IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHUN;

cBOOOZIHO  OnepupoBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
He00Xo/1uMble (OPMYJIBI ISl pEIIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPaBHEHUH;

MO/JIEJINPOBATh pPeabHble CUTYallud Ha S3bIKE aJIre0phbl, COCTABIATh BRIPAXKEHUSI, YPaBHEHHUS,
HEPaBEHCTBA [0 YCJIOBHUIO 3a/ladyM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIM C HCHOJIb30BAHUEM
anmapara anreOpsl.

DOYyHKUUH U TPapuKu:

CBOOOJHO OINEpPUPOBATh MOHATHAMM: (YHKIMS, cHocoObl 3agaHMus (QYHKIUH, B3aUMHO
oOpaTHble (YHKIMH, KOMIIO3ULMS (YHKIMH, Tpapuk (GYHKIUHU, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3oBanus rpaduKkoB QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHAMM: O0O0JACTh OIpPEAeIEHUs] U MHOXECTBO 3HAuYeHHM
¢byHKUMHU, HYIU QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMHU: UYETHbIE M HEYETHbIE (QYHKIHMHM, NEPUOAUYECKUE
GYHKIUH, TPOMEXYTKM MOHOTOHHOCTH (QYHKIMH, MaKCUMyMbl M MHHUMYMbI (YHKLUH,
HauOoJIbIIIee M HAMMEHbIIIee 3HaYeHNnEe (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CTENEHHas (YHKIUS C HATypaJbHBIM U LEJbIM
MoKasaresem, rpaguk CTerneHHON (YHKIUU ¢ HaTypaJbHBIM UM LIEJIbIM IOKa3aTenaeM, rpaduk KOpHS
N-oif cTeneHu Kak (PyHKIIMU OOpaTHOM CTENeH! ¢ HaTypalbHBIM MOKa3aTeleM;

ONEepUPOBATh TOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-TMHEWHHass (QYHKLUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(UKOB;

cBOOOZHO OINEpUpPOBaTh MOHATHUSIMM: IOKazaTeiabHass M Jjorapudmuueckas (QyHKIHH, HX
CBOWCTBA U IpaMKy, UCIIOIb30BATh UX I'PaQUKH I PELICHUs YPaBHEHUIH;

CBOOOJHO OIEPUPOBATH TMOHATHAMM: TPUTOHOMETPUYECKAs OKpPY)KHOCTb, OIIpeecIICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTa;



UCTOJIb30BaTh TpapuKu (QYHKUMH AT HMCCIENOBAHUS MPOIECCOB M 3aBHCUMOCTEH INpHU
pelIeHrH 33734 M3 JPYyruxX Y4eOHBIX MPEJAMETOB M PEANbHOM JKU3HHU, BBIpaXKaTh (opMyamu
3aBUCUMOCTH MEX1y BEITUYMHAMU;

Hayana maTteMaTH4ecKOro aHaImM3a:

CBOOOJHO OIEPHUPOBATH TMOHATHAMHU: apudMeTHUecKass W TEOMETPHUYECKash MPOrpeccus,
0eCKOHEYHO YOBIBAIOIIAs T€OMETpUYECKass MpOrpeccusi, JMHEHHBIH M SKCIIOHEHLIUAIBHBIA POCT,
(dbopMyIia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCII0JIB30BATh MMPOTPECCUU ISl PELICHUS PEAJIbHBIX 3aJa4 IPUKIIATHOTO XapaKTepa;

cBOOOZIHO  ONEepUpOBaTh  MOHATUSAMHU:  IOCIEJOBATEIbHOCTh,  CIOCOOBI  3aJaHUA
II0CJIEI0BATEIbHOCTENH, MOHOTOHHBIE U OIPAHUYEHHBIE IOCJIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MATEMAaTUYECKOTO aHaJIM3a KaK aHaiun3a 0ECKOHEYHO MaJIbIX;

cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: HEMpepbiBHbIC (YHKIUH, TOYKM pa3pbiBa rpaduka
(GYHKIIUH, aCUMIITOTHI Tpaduka GyHKIUY;

CBOOOZIHO OIEpUpPOBaTh TMOHATHEM: (YHKLMS, HENpEpbIBHAS Ha OTpE3Ke, NPUMEHATH
CBOMCTBA HENPEPBIBHBIX (PYHKIIMH JUIsl pelIeHUs 3a/1a4;

cBOOO/IHO OTNEpPUPOBATh MOHATHIMHU: MepBasi U BTOpasi MPOU3BOAHbBIE (PYHKIINHU, KacaTelbHas
K rpaduky pyHKINU;

BBIUUCIIATh POU3BOJHBIE CYMMBI, IPOU3BEACHMSI, YACTHOI'O U KOMIO3UIMH JIBYX (PYHKIIMH,
3HATh MPOU3BOIHBIC FITIEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM JIsl pEIICHUS 3a/1a4.

MHo:xecTBa M JIOTHKA:

cBOOO/IHO OIIEPUPOBAThH MOHATUSAMU: MHOKECTBO, OTIEPALIUU HAJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Jis ONKCAaHUSl peaIbHbIX MPOIECCOB U
SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4EOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATH TMOHATHSAMM: OINpEJAEICHUuEe, TEeopeMa, YypaBHEHHE-CIIEACTBHUE,
CBOMCTBO MaTeMaTUYECKOT0 OOBEKTA, 10KA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHUS U HEPABEHCTBA.

TEMATHYECKOE INTAHUPOBAHMUE

KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne  HammeHoBaHme
(uudgpossbIe)
n/ pa3jiejioB U TeM Bcer Kontpoasnsr = IIpakrnyeckn
o0pa3oBaTe/bHBI
1| nporpamMmbl 0 e padoThbI e paéoThbl
e pecypcbl
MHoxecTBO
JIEWCTBUTEIIbHBIX
yucesl. MHOTOUJIEHBI.
PammmonansHbie
1 4 1 0 edsoo.ru
ypaBHEHUS U
HEpPaBEHCTBA.
CucteMbl THHEHHBIX
yYpaBHEHUU
dyarun u
2 Y 4 1 0 edsoo.ru
rpaduku. CteneHHas




(GYHKIUS C IEeTBIM
MOKa3aTejIeM

Apudmernueckuit
KOpeHb N-0Hi

3 CTEICHU.
Hppanuonansusie
YPaBHEHHUS

edsoo.ru

IIoka3zarenpHas
byHKIHSA.
IIokazarenpHBIC
ypaBHEHUS

17

edsoo.ru

Jlorapudmmueckas
byHKIHSA.
Jlorapudmuueckue
ypaBHEHHS

21

edsoo.ru

TpuronomeTpruecku
6 € BBIPQXKCHUS U
ypaBHEHUS

[TocnenoBarenbHOCT
U ¥ IPOTPECCUU

57

10

edsoo.ru

edsoo.ru

HenpepriBHble
8 byHKIHN.
IIpousBoaHas

10

edsoo.ru

IToBTOpEHME,
o0oO1Ienue,
cHUCTEMaTH3aITus

3HAHUH

edsoo.ru

OBILIEE KOJIMYECTBO
YACOB I10
[MPOT'PAMME

136
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