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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «Anredpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B MPOrpaMMe cpefaHero oOiero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUJICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolluecs OBJIaJIeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajii3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000lIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIJICHUE.

B xoxe m3ydyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTH4E€CKOro
aHanu3a» OOy4YarolIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTH4YECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKAaTEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHoXkecTBa H JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHDKEHHHM JIBYX JIET
oOy4yeHUsT Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyT Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMU U pazfenaMu. JlaHHbIHA
yu4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe



COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YeCKas
noruka u apyrue. Ilo mepe Toro kak oOywarommecs OBJazeBaloT Bc€ Oolee
IIUPOKUM MaTeMaTHUECKUM aIllapaToM, Y HUX MOCIEI0BaTeNIbHO GOPMHUPYETCS U
COBEPILICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJelb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YYCHUU y4eOHOTrO Kypca, JUIs
pelIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIPETHPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKas JUHUS «UHcaa ¥ BBIYMCICHHS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oouero
oOpazoBanusi oco0oe BHUMaHHE yzAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMOHATBHBIX BBIYUCIICHUH, BKIIOYAIONIMX B Ce0sl HCIOJIB30BAHHUE Pa3IMYHBIX
dopM 3amMcu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
palMOHAIBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONEepaluu: JeJICHHE Haleo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcOoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHS HATYpaJbHOM CTENEHW HAa MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHyYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aIHsl.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCsl Ha TPOTSIKECHHH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IlporpamMMmbl TpenyCMOTPEHO peUIeHHE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynabTaTe OOy4arolUecss OBJIAJEBAIOT Pa3IMUYHBIMU METOAAMU  PEIICHHS
palMOHANBHBIX, HPPAIMOHANBHBIX, TI0KA3aTelIbHBIX, JOTapUPMHUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
colepKammx mapameTpel. [lodydeHHbIE yMEHHs HIMPOKO WCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX
3a71a4d ¥ 3a]1a4 Ha HAaXOXKJIEHHE HAUOOJBIINX W HAMMEHBIINX 3HAUYCHUH (DYHKIIHH.
JlaHHasi copeprkaTeNnbHas JIMHKUS BKIIIOYAeT B ce0sl Takke POPMHUPOBAHUE YMEHHIA
BBIMIONHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHWs  PaLUOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMA, a TaK)KE BBIPAKCHHIA,
COJEpIKAINX CTEMEeHU U JIoTapudMbl. bmaromaps H3y4eHHIO anredpandeckoro
MaTepuajga OPOUCXOAMT  JajbHeillliee  pa3BUTHE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBILUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHUBHBIX
paccyxaeHuii, pabOTBl ¢  CHMBOJBHBIMH  (QOpMamMH,  MPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE PaBEHCTB W HEpaBeHCTB. Auredpa



npeniaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIrJIAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuUHUS «DyHKIMH U Tpa@UKU» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKOB, UCIOJIb30BAaHUE (PYHKIUU NJIsl pelieHus 3ajad U3 APYruxX y4yeOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJIamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBaTh IONYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofep:KaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHHI
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHOl. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Haudana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyr KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauKyd CIOXKHBIX (DYHKIMMI, ONpeAesiiaTh WX HauOOJbIIME W HAaWMEHbILNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HaWJydlllee pEHIeHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUs, (OPMUPOBAHUIO YMEHUN pPAclO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HAayKe, TEXHUKE U HcKyccTBe. OOydaroniecss y3HarT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHMKa» BKIIIOYAET B
ceOsl IJIEeMEHThl TEOpPUUM MHOXKECTB M MAaTeMaTU4eCKOW JOruKu. TeopeTuko-
MHO>KECTBEHHbBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATHKU
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKU W €€ MPWIOKEHUH, OHMU CBS3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCLUUIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO [aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIOJb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN W CJEAOBAHHE OMpPEACIEHHBIM
npaBuiaM  IMOCTPOCHMSI  JOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTE€MaTUYECKOM JIOTUKH CIHOCOOCTBYET pPAa3BUTHIO JIOTHUECKOTO MBIILIEHUS



OOy4JaroIIMXCsi, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJM3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTUX MOJIeJIed € MOMOUIBI0 amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJYyYEeHHBIX pe3yJbTaTroB. Takue
3aJIaHUs BIUICTCHBI B KQXK/IbIN U3 pa3/ieiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIOJIb3YeTCs ISl PEIICHHUs MPHUKIAIHBIX 3aaad. [lpu
pPEIICHNM  pPEATbHBIX  MPAKTUYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJI30BaTh  AHAJOTHI0, 0000ImaTh W  KOHKPETH3WPOBAaTh  MPOOIEMY.
JearenbHOCTh 1O  (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa v Havaja
MaTeMaTUYECKOr0 aHaJIN3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanau3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeuHblE Iepuoandeckue Apodu. [IpumeHnenue apoOedl W MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHCTBUTENLHOTO YKcia U ero cBoiicTBa. [IpubnmkEHHbIC BRIUMCIICHUS, MTpaBUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOJAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PEILICHUS TPAKTUUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCHOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanbHbie YPaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPABHEHUIA.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHH, CONEPIKALTUX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JMHEWHBIX
ypaBHeHMl. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUYECKUN CMBICT U
CBOWCTBA, BBIUHUCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS JJIsI PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHWM. PelleHne NpUKIAAHBIX 331a4 C ITOMOIIBIO



CUCTEMBl JIMHEWHBIX ypaBHEeHHMU. lccinepoBanme MOCTPOEHHOM MOAENU C
IIOMOILBIO MaTPHIL U OIPEIEITUTENCH.

[IocTpoeHne MaTreMaTHYeCKUX MOJENIEW pEealbHOM CUTyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3afanus (yHKIUU. B3aumHO o00paTHBIe (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HEUEéTHBIC DyHKIMU. [leprnoanueckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTH (pyHKUIMH. MakCUMyMbl B MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHblliee 3Ha4eHUs PYHKIIUN HA TIPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U LIENbIM NoKa3areneM. E€ cBolicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEAJIbHBIX IMPOLECCAX W SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKON VHIYKIIUH. MoHOTOHHBIE 17} OTPaHUYCHHBIE
IIOCJIEA0BATEbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MaTHYECKOI'O0 aHAIN3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOIIEH reoMeTpUYeCKOn
porpeccuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yncno e. Popmysia CI0KHBIX
poleHTOB. Mcmosb30BaHWE NIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapakKTepa.

HenpepoiBHble (yHKIIMM W WX CBOMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUISl PELICHHMS HEPaBEHCTB. [IprMeHEeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIUI 1715 penieHus 3aaa4.

[TepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTpUIeCKUi U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpauKy QyHKIUU.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CyMMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINH (PYHKIIUH.



MHo:kxecTBa M JIOTHKA

MHOK€eCTBO, oOmepaluyd HajJ MHOXKECTBAaMHW M WX CBoicTBa. JlmarpaMmbl
Oitnepa—Benna. IIpumMeHeHME TEOPETUKO-MHOXXECTBEHHOTO — ammapara s
ONMCAHUSI PEAJBbHBIX MPOLECCOB M SBICHUW, MPU PEIICHUM 33a4a4 W3 APYTUX
y4€OHBIX NMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIEJCTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uensle yucia. [IpumeHeHne npru3HaKkoB AECIUMOCTH IIENBIX
qyuces, HauOoJpmuik obuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpaTtHoe (nanee — HOK), octarkoB no monyito, anropurma EBkinaa ans pemeHus
3a/1a4 B LEJBIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. ApuU(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yrcaaMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHNs U HEPABeHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  MOMOUIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpPaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3AaTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHUM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu ¢GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB Ha KOOPJIAWHATHOM ITUIOCKOCTH.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. I 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPaAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTremMaTH4ecKoro aHajmsa



[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH H
3KcTpeMyMbl.  Haxoxaenue  HamOonblIero M HAUMMEHbBLIEr0  3HAYEHUH
HENpepbIBHON (QYHKIMHU HAa OTPE3KE.

[IppuMeHeHne NPOU3BOAHOM UL HAXOXKAECHUS HAWIIY4dIEero pELICHUs B
NPUKIIAHBIX 3a/a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoXIeHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOuura.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIAJEeH MIOCKUX (GuUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsr pemenuii auddepeHIMaTbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH W
OTJIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESITENIbHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYeCKON HAIPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpPhl, TIOHUMAHWE BIUSHUS
COITMATTbHO-?KOHOMUYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE TJI00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPpoOJieM, OpUeHTAIUs
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl perieHus 3a7ad B 00JacTu
OKpY’)Karoliel cpeibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIW3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJSIT M XAapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENCHHS MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKALUY,
OCHOBaHUS /J1s1 0000UIEHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYMH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSATENbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUpPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, IPOLIECCAMU;



CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpolecca, a TaKXKe BBIIBUTATDH
MPEJINOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JEeUITUTHl MHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh MHPOPMAIHMIO DPANUYHBIX BUIOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTaBIITh €€ B Pa3IUYHBIX (popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILLEHUs], SCHO, TOYHO, I'PAaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH MOJTYYEHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapyKUBaTh Pa3jM4YMe€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA

Camoopranusamnus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUUA U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAACTh
crnoco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pPe3ysibTara pPelIeHHs
MaTeMaTHYECKOM 3a/1auH;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBSICHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eITEJILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTbl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€Jib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXmeHHs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W HWHBIE), BBIIOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAH[bI, OIICHUBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenuss B 10 kiaacce oOydaromuiicss MHOJIYYUT CIEIyIOIINE
OpeIMEeTHbIE Pe3yJIbTaThbl IO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOECTBa
PALMOHAJIBHBIX U ACHCTBUTENBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA,;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PELICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JINYHBIX OTpACIEel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHSATH NPUOIMKEHHBIE BHIYUCICHUS, TPABUIIA OKPYTJICHUS, TPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

CBOOOJIHO OMNEpUpOBATh IOHATUEM: CTENEHb C MLEeJIbIM IOKa3aTeleM,
WCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETHUECKUA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOOIHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC
YUCIIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO OINEpPUPOBATH MOHATHUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHU-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,



OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJ HHTEPBAJIOB I pELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOUJIEH C MeNbMH KO3 (UIIMeHTaMH, KOPHM MHOTOYIEHA, MPUMEHATH
JICJIEHNE MHOTOWJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISL pellieHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MATpULA, ONPEAECIUTENIb MATpUlbl 2 X 2 W €ro TreOMETPUYECKUUA CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpEAENuTeNst 2 X 2 17 BBIYUCICHUS €r0 3HAYCHHUS,
OPUMEHATH ONPEACTUTENN JJI1 PELICHUs CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJIEJIMPOBATh PEabHBIE CUTYallMH C TIOMOIIbIO CUCTEMBI JTUHEWHBIX YpaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPUIl U OIpPEACIIHUTEIEH,
UHTEPIIPETUPOBATH MMOJTYUCHHBIN Pe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
parroHaIbHBIM TTOKa3aTEeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CcBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEePEXOA0B HIIM OCYLIECTBIISASA IPOBEPKY KOPHEW;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GOopMyIIbI TS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUIA;

cBOOOIHO ONepUpoBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXOoAumble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEpPaBEHCTBAa IO YCJIOBHMIO 3aJlayM, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu ¥ rpapuku:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TpeoOpazoBanus rpadukoB PyHKITHI;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMBbI (pyHKIMH, HaumOoJblllee M HaWMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO OTNEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypaldbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMM C HATypaJbHbIM U LEJIbIM



nokasarenemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIHUHU OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JIUHEHHAs, KBaJpaThuyHas U JPOOHO-ITUHEIHas
(GyHKIIUA, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MOCTPOCHUE UX TPadUKOB;

cBOOOZIHO OMEpHUPOBATh MOHATHSAMH: IOKa3aTelbHas M Jorapudmuyeckas
GyHKUMHA, UX CBOMCTBA U TpauKH, HUCIOJIH30BaThb MX TIpa@UKUA IS pEIICHUS
YPaBHCHUM;

CBOOOJHO OMNEPHPOBATH TOHITHIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
oTpe/ieNieHue TPUTOHOMETPHUUECKUX (DYHKIUI YUCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUH JUId  HCCIEAOBaHUS TPOILECCOB U
3aBUCUMOCTEH MpHU pEIICHUH 3aJlady U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

Havana maTeMaTH4eCcKOro aHaJm3a:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yObIBaroOIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, GOopMyIa CIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCTIONB30BaTh MPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYCHHBIC TOCIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMaTHUYECKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATH TOHATHSIMH: HENPEPHIBHBIC (QYHKIIUHA, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpE3Ke,
MIPUMEHSTH CBONCTBA HEMTPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: TIEpBas W BTOpas TMPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKIUY;

BBIYHCIIATH MTPOU3BOJAHBIC CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHOMN Jis
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEPUPOBATH  TMOHATHSIMHU: MHOXKECTBO, OIEpaluud  Haj
MHOXECTBaMU;

HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN ammapar JUIsi ONMCaHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUY 3aJ1a4 U3 APYTUX yUICOHBIX MPEIMETOB;

CBOOOJTHO OTEPUPOBATH TMOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHILHbIE
ypaBHEHUS U HEPABCHCTBA.



K xonmy oOywenuss B 11 kjaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTEMaTUYECKOIO aHAJIN3a»:

Yuciia 1 BBIYMCICHHUSA:

CBOOOJHO ONEPHUPOBATh MOHATHSAMHU: HATypaJbHOE M LEJI0E YHCIIO,
MHO>KECTBA HAaTypAJIBHBIX M LEJIBIX YUCEN, MCIOJIb30BaTh IPU3HAKU JEIMMOCTH
uensix yncen, HOJ[ u HOK nHarypanbHbIX 4ncen 11 penieHus 3anad, IpUMEHSITh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alHUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIAa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HppALMOHANbHbBIE, NOKA3aTEJIbHbIE U
jJorapu(pMHUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YpaBHEHHUS;

CBOOOIHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBl  JJII  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYIHOCTEW pallMOHAIBHBIX, UPPALNOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, MTOKa3aTeIbHBIE,
jgorapupMuyeckue UM TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKkue METOAbI JIUIsl PEIICHUs] YpaBHEHUI U HEPAaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKEHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpadUKHd KOMMO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpHUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
(yHKmii;



OPUMEHATh (QYHKIUH JJI1 MOJCIHUPOBAHMUS M HUCCIIEIOBAaHHUS pealbHBIX
IPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHaIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO ISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HAaUOOJIbIIIEe ¥ HAMMEHbIIIee 3HauUeHHs (YHKIIMHA HETIPEphIBHON Ha
OTpE3KE;

UCIIONIb30BaTh IMPOU3BOJHYIO Ui HAXOXKJIEHUS HAWIydIlIero peHIeHHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/ENICHUs] CKOPOCTH U YCKOPEHHUsS Mpolecca, 3aJaHHOTO (GopMylol wuiu
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh TMEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMNA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAUTH IJIOLIAAH IUIOCKUX GUTYP U OOBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh NPEJACTaBICHUE O MaTEeMaTHMYECKOM MOJICIMPOBAHUM Ha IMpUMEpPE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
bu3MYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHAJIN3a.
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