AHHOTAIIMS K PABOYEH ITPOTPAMME
yueOHOro nmpeamMera

«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

PabGouass mnporpamma ydeOHOro mnpeamera «Anredpa W Hayaia
MAaTEMATUYECKOTO aHAJIN32» 00s13aTeNbHON MPEIMETHOM obOnacTu
«Marematuka» pa3paboTaHa Ha ocHOBe TpeOoBaHMIi K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus,
NpE/ICTaBICHHBIX B  OOHOBIEHHOM  DenepaibHOM  TOCYJAapPCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTEe OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKXKeE C
yuetoM OCHOBHOM 00pa3oBaTeNbHOM MOpOrpaMMbl  CpPeAHEro  OOIIEro
oOpazoBanusi, Paboueil mporpaMMbl BocIUTaHUsI U peanusyetcs 2 roaa ¢ 10 mo
11 knacc.

VY4eOHblli Kypc «Auredpa W Hayaja MaTeMAaTHYECKOro AaHaJIU3a»
yIIIyOJIEHHOTO YPOBHS SIBJISIETCS NPOAOKEHHUEM U Pa3BUTHEM OJHOMMEHHOIO
y4eOHOro Kypca 6a30BOro ypoBHsS OCHOBHOM 1iKoJbl. Kypc npenHasHaueH st
dopMupoBaHUsa y OOYYAIOMIMUXCS CTATUCTUYECKOW KYJIBTYpbl M TMOHUMAHHS
POJIM TEOPUH BEPOSITHOCTEH KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl U3YUCHUS
CIIy4ailHbIX COOBITUH, BEJIMYMH U MTPOLIECCOB.

[Ipn wu3yuenunm Kypca oOOTamaTCs TMPEACTABICHUS YYaIlUXCi O
METO/IaX HCCIEAOBAaHWS HW3MEHYMBOTO MHpa, pPAa3BUBACTCS TOHUMaHUE
3HAYUMOCTH ¥ OOIIHOCTH MaTeMaTHYeCKUX METOJOB IMO3HAHUS  Kak
HEOTHEMJIEMON YaCTU COBPEMEHHOI0 €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS.
Pabouas mporpamma pa3paboTaHa yduTeleM B COOTBETCTBHU C TIOJIOKEHHUEM O
pabouux mporpaMMax H  OMNpeNeNseT OpraHu3amuio  00pa30BaTENbHOU
NESTENHHOCTA YUYWUTENS B IIKOJIE TO y4eOHOMY MpeaMeTy «Anredpa W Havaia
MaTEeMaTHYECKOTO aHAITN3a.

PabGouass mporpamma yueOHOro mpeamera «Anrebpa uW  Hadana

MareMaTu4yeckoro ananuzay sieisiercs yactbto OOIT COO, onpenensitoniei:



- COJIepIKaHue;
- INIJAHUPYEMBIC Pe3yJIbTaThl (JIMIHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIC),
- TEMaTHYECKOe IUIAHMPOBAHHWE C y4eToM pabodei MporpamMMmbl BOCTIMTAHHS H
BO3MOXHOCTHI0 DOP/IIOP

PabGouass mporpamma oOCyXaeHa W TPHHSITA PEHICHHEM METOAUYECKOTO
0ObEIMHEHUS H COTJIacOBaHA 3aMECTUTEJIEM JHPEKTOpa 10 y4eOHO —
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HOACHUTEJIBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havajla MATEMaTHYECKOTO aHaIN3a» SBIIAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B IpOrpaMMe cpenHero ooiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCreunBaeT UHCTPYMEHTAJIbHYIO 0a3y AJis
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C [JpYrod CTOpPOHBI,
dbopMHpYET JIOrMUecKoe U a0CTPaKTHOE MBIIIJICHUE O0YYaIOIIMXCS Ha YPOBHE,
HEOOXOUMOM [IJIi OCBOCHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIIOBECHOCTH M JAPYIMX JHUCHMIUIMH. B pamkax JIaHHOro y4yeOHOro Kypca
oOy4Jaroniyecs: OBJIAJEBAIOT YHHBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KOoTOpas (popMyIUpYyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOnblil Kypc anreOpbl M Hadal MaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY [IJI1 YCIICIIHOTO OBJIAJICHUSI 3aKOHaMU (DU3UKHU, XUMHUHU, OUOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJICHIIMN pPa3BUTHUA SKOHOMHUKH U OOIIECCTBEHHOU
KU3HU, TI03BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh UX JUISl AAJbHEHIIErO
oOpa3oBaHMsi W B TIOBCEAHEBHOM XKU3HU. B TO ke BpeMms OBJIajJcHUE
a0CTpakTHBIMM M  JIOTMUECKH CTPOTUMHM KOHCTPYKUUSIMU — aiareOpel U
MaTeMaTUYeCKOr0 aHaldu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, TOKA3bIBaTh YTBEPKACHHUS C TTOMOIIBI0O UHIYKIIUH
U pacCykJaThb JE€IyKTUBHO, HCIIOJIb30BaTh OO0OOIIEHHWE U KOHKPETH3AIIMIO,
a0bCTparupoBaHue | aHaJIOTHIO, (OpPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHUE.

B xone uzydyenus yueOHoro Kypca «AnreOpa u Hayaia MaTeMaTH4eCKOro
aHajan3a» 00ydJarouuecs MoJy4atoT HOBBIM OMBIT PElISHUs] MPUKIIATHBIX 3a/1a4,
CaMOCTOSITENIbHOTO  MOCTPOEHUS  MaTEeMaTUYECKUX  MOJENEN  peallbHbIX
CUTYyalliid, HTEPIPETAIIMU TOJYYEHHBIX PEUICHUM, 3HAKOMATCS ¢ MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MpPUpPOJAE, HAyKEe M HUCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1a€T 3HAYUTEIHHBIM BOCITUTATEIHHBIM TTOTEHIIMAIIOM,
KOTOPBIN peaqu3yeTcss Kak dYepe3 Y4eOHbIH MmaTepuall, CIOCOOCTBYIOIIHIA
(OpMHPOBaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 cnelupuKky ydeOHOU
NeATEeIbHOCTH, TpeOyrome MNpoAODKUTEIbHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a TMOJYy4YEHHBII
pe3yJbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaJM3a JISKUT eI TeIIbHOCTHBIM MPUHITUI O0yYEHUS.



B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJlM3a» BBIJCICHBl CIEAYIOIINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna w BbUMCHCHHs», «QDyHKmmm U rpadukuy, «YpaBHEHHS U
HEpaBEeHCTBay», «Hauana MaTeMaTHYeCKOTro aHalmu3a», « MHOXKECTBa U JIOTUKAY.
Bce ocHOBHBIE —cOnEp)KaTENbHO-METOAUYECKHE JIMHUM HM3y4aloTCs Ha
MPOTSKEHUU JIBYX JIET OOyYEHHsSI Ha YPOBHE CpEIHEro o0uiero oopaszoBaHus,
€CTECTBEHHO JOTIOJIHSAS IPYT APYyTa U MOCTEIICHHO HACHIIIAsCh HOBBIMUA TEMaMHU
U paznenamu. [laHHBIA yueOHBIH Kypc SBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0BeuHAECT B ce0e colepikaHWe HECKOJBKMX MaTeMaTHYeCKUX TUCITUILINH,
TakKUX Kak anredpa, TPUTOHOMETpHUs, MaTeMaTHMYECKUW aHalu3, Teopus
MHOJKECTB, MaTemMaThueckas Jioruka u jpyrue. I[lo Mepe TOoro kak
oOyuaroluecs: OBJIaIeBalOT BcE Oosiee MMPOKUM MATEMAaTUYECKUM allIapaToM,
y HHUX IOCJIEI0BATEeNbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTHYeCKyl0 MOJENb pPEaJbHOW CUTyallud, NPHUMEHATH 3HAHMUS,
MOJIy4YEHHBIE MPU M3yUYEHUH y4eOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHON MAaTeMaTHYECKOW 3aJadyd, a 3aTeM HWHTEPIPETHPOBATH
CBOU OTBET.

CopepkarenpHO-MeTOMMYECKass  JUHUS  «YUucia ©  BBIYMCICHUS»
3aBepiIaeT (HpOpMHpPOBaHHE HABBHIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX YHCEN,
KOTOpO€ ObUIO HAaYaTO Ha YPOBHE OCHOBHOro 001iero oopazosanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE yleseTcs (OpMUPOBAHUIO
HaBBIKOB PallMOHAIBHBIX BBIYHCICHUH, BKIIOYAIONIMX B CE0S MCIOJIH30BaHUE
pa3nuYHbIX (OpPM 3amUCH YWCIa, YMEHHE JeJaTh NPUKHUIKY, BBITOTHSITH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATH YHCIIOBBIE BBIPAKECHHS, pabOTaTh C
MaTEeMaTHUYEeCKUMHU KOHCTaHTaMHU. 3HAKOMBbIE OOYyJaromMMCS MHOKECTBa
HATYPaJIbHBIX, IEJBIX, PAIlHOHATBHBIX U IEHCTBUTEIBHBIX YHCEI TOTIOTHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX 4ucel. B KaxaoM U3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CHEIM(pUYECKHE 3aJaddl W OMepaluu:
JIeICHue HaIesio, ONEPUPOBAHME OCTATKAMHW HAa MHOXKECTBE IENBIX YHUCE,
0co0ObIe CBOMCTBA pAIlMOHATIBHBIX U UPPAMOHAIBHBIX Yncel, apudMeTndeckue
olepaly, a TaKXe W3BJIICYCHUE KOPHS HATypajbHOW CTENEHU Ha MHOYKECTBE
KOMIUIEKCHBIX 4Mcell. brarogaps mnocienoBaTelbHOMY pPACHIMPEHUI0 Kpyra
UCTIONB3YEMBIX YMCET U 3HAKOMCTBY C BO3MOXKHOCTSAMH WX TMPUMEHEHUS s
pelleHrs pa3NUYHBIX 3adad  (QopMmHpyeTcs TpEeACTaBICHHWE O EIMHCTBE
MaTEeMaTHKU KaK HayKH U €€ poJid B MOCTPOCHUHM MOJENeH peajbHOro Mupa,
IITUPOKO UCITOJIB3YIOTCSI 0000IICHNE U KOHKPETH3AIIHA.

JIuaust «YpaBHEHUSI M HEPABEHCTBA» PEATU3YETCs HA MPOTSIKCHUU BCETO
0o0y4yeHHsI Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs, MOCKOJBKY B KaXKJIOM



pasznene IIporpaMMbl MpeayCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3aaad. B
pe3ynbTaTe OOydYarolmuecs OBJIAJICBAIOT PA3IMYHBIMA METOAAMH PEIICHUS
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepxkammx mapaMmeTpsl. [logydeHHbIE YMEHHS MIUPOKO HCIOIB3YIOTCS TPHU
UCCIENOBAaHUM  (PYHKUIMHA € TOMOINBIO TMPOU3BOJHOM, TNPH pEUICHUH
OPUKJIAJAHBIX 3a/lad M 3aJlad Ha HaXO0XIACHUE HauOOJBIIMX U HAUMEHBIIUX
3HaueHui QyHKuMU. JlaHHas coiepskaTenbHas JTUHUS BKIIOYAET B ceOsl Takke
dbopMHpOBaHKWE YMEHHI BBIMOJIHITH pacdy€rsl Mo ¢opmynam, mpeoOpa3zoBaHUs
paIMOHABHBIX, WPPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAKEHUH, COJIEPIKAIINX CTETICHH | JIoraprudmbl. brarogaps nzydeHuro
anreOpanyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHUSI 00yJaromuXxcs, GOpMUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyKIeHUH, padOThl C CHMBOJIBHBIMH (OpMaMH,
MPEACTABICHUS] 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJAEC PaBCHCTB U
HepaBeHCTB. AnreOpa npezaraet 3p(EeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJ1ay, HATJISIIHO JIGMOHCTPUPYET CBOU
BO3MOXHOCTH KakK 3bIKa HAyKH.

ConepxarenbHO-MeTOaUYEeCKass JHHUS «DYHKIIMA W TpapuKm» TECHO
MepPEIUIeTaeTCs ¢ IPYTUMHU JIMHUSIMH Y9€OHOTO Kypca, TTOCKOJIBKY B KaKOM-TO
CMBICIIE 3alaéT TMOCJIEOBAaTEIbHOCTh HM3ydeHHs MaTepuana. l3ydenue
CTEIIEHHOM, TMOKa3aTelIbHOM, JIOrapu(PMHUUYECKO W TPUTOHOMETPUUYECKUX
GyHKIIMNA, UX CBOWCTB U TpadUKOB, MCIONB30BaHWE (YHKIMNA I pElIeHUs
3a/1a4 U3 JPYruX y4eOHBIX TPEIMETOB M PEATbHON JKU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEHMI W HepaBeHCTB. [Ipu
ATOM OOJIbIIIOE BHHUMAaHHE yhaensercs (OPMHPOBAHUIO YMEHUS BBIpAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBATH
MOJIy4eHHbIE PYHKIMU, CTPOUTH UX Tpaduku. MaTepuai 3Toil coaepkarebHON
JUHUW HAIEJICeH Ha Pa3BUTHE YMCHUH W HABBIKOB, IMMO3BOJISIONIUX BBIPAXKaTh
3aBUCUMOCTH MEXKIYy BEJIMYMHAMH B Pa3IHMYHON (QopMe: aHAIUTHYECKOH,
rpaduyeckoi W cloBecHOM. Ero wu3ydeHue cmocoOCTBYeT pPa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIIHH,
VICTIOJIb30BAHUIO AHAJIOTUH.

ConeprxarenpHast THHHS «Hayama MareMaTndeckoro aHajanu3a» MO3BOJISICT
CYIIIECTBEHHO PACHIUPHUTh KPYyr KaK MaTEMaTHYECKUX, TaK M TPHUKIATHBIX
3a/1a4, JOCTYIMHBIX OOYYalOIUMCS, TaK KaK y HUX TOSBJISETCS BO3MOXKHOCTH
CTpOUTh TpadUKU CIOXKHBIX (DYHKIUN, ONpEenensaTb WX HauOOJbIINE W
HAaUMEHBIITNE 3HAYCHUS, BBIUNUCIIATE TUTOMAAN (PUTryp U 0OOBEMBI TEIl, HAXOAUTh



CKOPOCTH U YCKOPEHHUS MpoueccoB. JJaHHas cofepkaTenbHas JIMHUS OTKPhIBAET
HOBBIC BO3MOKHOCTH TIOCTPOCHHSI MATEeMaTUYECKUX MOJENEH pealbHbIX
CUTyalllid, MO3BOJISIET HAXOJWTh HAWITY4IlIEE€ PEIICHHE B MPUKIAJHBIX, B TOM
YUCJIE COUMAJIbHO-)KOHOMHYECKUX, 3a/Jadyax. J3HAaKOMCTBO C OCHOBaMu
MaTEMaTHYeCKOrO  aHajliuM3a  CIIOCOOCTBYET  pPa3BUTHIO  abCTPakKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO W KPEaTUBHOTO MBITIUICHUS, (HOPMUPOBAHUIO YMCHHIA
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckycctBe. O0yyaromumecs: y3HaloT O BBIJAIOIIUXCS Pe3yJIbTaTaX, MOJIYYSHHBIX
B XO/I€ Pa3BUTUS MAaTEMAaTHKU KaK HAyKu, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast TMHUSA «MHOXKECTBA U JIOTUKA» BKIIIOYAET
B ce0s 3JIEMEHTHI TEOPHH MHOXKECTB M MAaTEMAaTHUECKOW JIOTUKH. TeopeTHkKo-
MHOXECTBEHHBIE MPEICTABICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIbHOMN
MaTEeMaTUKHU W MpeJiaraloT HanboJsiee YHUBEPCATbHBIN S3bIK, 00bEIUHIIONIHIMA
BCE pas3feiabl MaTeMaTUKM U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTUYEeCKUe AUCIUIUIMHBI U UX MPWIOKEHUs B eauHoe 1enoe. [lostomy
BAXHO  J1aTh  BO3MOXKHOCTh  OOydYalomemycsi TMOHUMATh  TEOPETHKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHON MAaTE€MAaTHUKH M HUCIOJIb30BaThb €ro IS
BBIPAKEHUS CBOUX MbICHEH. [[pyruM BaKHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CJIeAyeT MpU3HaTh CBOWCTBEHHYIO €U CTPOroctb OOOCHOBAaHHMU W
CIIEIOBAHUE  ONpPENENEHHBIM  MpPAaBWIAM  [OCTPOCHHSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C 3JIEeMEHTaMU MaTeMaTUYeCKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUSI OOYYaromIMXCs, TMO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHs Ha OCHOBE JIOTUYECKUX TpaBuil, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaIu3a
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE TPU3BAHBI
CIoco0CTBOBaTh (DOPMUPOBAHMIO HABHLIKOB MOCTPOEHUS MOJENCH peaIbHBIX
CUTYallMii, MCCIIENOBAaHUS 3TUX MOJENIed C MOMOUIbIO ammaparta ainreOpbl U
MaTeMaTUYECKOT0 aHaliu3a, UHTEPIPETALMHU MMOJYyUYCHHBIX pe3ysbTaToB. Takue
3a/laHUsl BIUIETEHBI B KaXbI M3 pa3liesioB MpPOrpaMMBbl, IMOCKOJBKY BeECh
MaTepras y4eOHOro Kypca MIMPOKO UCIOJb3YeTCs JJIS PEIICHUS TMPUKIaTHBIX
3amau. Ilpu pemeHWr peanbHBIX TPAKTUYECKUX 3a7ad  oOydarorniuecs
pa3BUBAIOT  HAOMIOAATENIbHOCTh, YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BATh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobiemy. JlesTenbHOCTh M0 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIIATHBIX
3a/iay OpraHu3yeTCs B TPOIIecce U3YyUeHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaJIN3ay.



Ha wusyuyenme yueOHOro kypca «Anrebpa u Havaja MaTeMaTH4YE€CKOTO
aHanuzay» otBoauTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B HezIel0), B
11 xnacce — 136 yacoB (4 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHns NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTpAciied 3HAHUW M PEaIbHON
KU3HU.

JlencTBuTEnbHBIE Yucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omnepanuu € JEUCTBUTENBHBIMU  UYUCIaMH. Moayib
NEUCTBUTEIBLHOTO 4HCIIa U €ero cBoicTBa. IIpuOmmkEHHBIE BBIYUCICHUS,
IIPaBUJIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
HOAXOAAImEer (opMbl  3alUCH  JACHCTBUTENBHBIX YHCEN JUISl  PELICHUs
NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHANBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsTUUHBIE U HATypajbHbIE
Jorapu@Msl.

Cunyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YpaBHEHMS U ypaBHEHUsA-caeACTBUs. HepaBeHcTBO,
pelIeHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIENBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /lesieHne MHOTO4YWICHa Ha
MHOTOWIEH C ocTrarkoM. Teopema be3y. MHorowiensl ¢  UeIbIMH
ko3 urmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COEPKAIIMX CTENIEHU U KOPHH.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMIEHUS MOKA3ATEIBHBIX
YpPaBHEHUN.

[IpeoOpazoBaHue BbIpaKeHUH, COAEPKALIUX JIOTapU(MBI.



Jlorapudpmuueckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUs
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbI. [Tpeobpa3oBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHUU. Pemenue TPUTOHOMETPUYECKUX
YpPaBHECHUM.

Pemenne crucrem nMHEHHBIX ypaBHEHMH. MarTpuia CHUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurenb MaTpullbl 2X2, €ro reOMETpPUYECKUH CMBICI U
CBOMCTBA, BBIYKCICHHE €ro 3HAYCHUS, NPUMEHEHHUE OINpEeACIUTENs IS
pEelIeHUs] CUCTEMbl JIMHEHWHBIX ypaBHEHUH. PernieHue NpUKIAaIHBIX 3a4ad C
IIOMOIIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUU. lccnenoBaHue MOCTPOECHHON
MOJEJIH C TOMOILBIO MaTPUILL U ONPEIETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C TIOMOLIBIO
YpaBHEHUI U HEPaBEHCTB. [I[prMeHEHNE ypaBHEHUN U HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3audHbIX O0JacTeil HayKu W peallbHOU
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus ¢GyHKUMd. B3zanmHO 0o0paTHbie (QYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKuu. DieMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6nacth onpenesieHnss U MHOXKECTBO 3HaUeHU pyHkuuu. Hymu GyHkumm.
[IpoMexyTkn  3HaKomocTtostHCTBa.  UETHble W HEUETHBIE  (PYHKLHUU.
[lepuognueckue  ¢pyHkuuu.  IIpoMexXyTkn  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl 1 MUHUMYMBbI QyHKuuu. HanOosbliiee 1 HaMMEHbIIEE 3HAUEHUS
(YyHKUIHUU HAa TPOMEKYTKE.

Jlunelinas, kBagpaTU4Has U JPOOHO-TMHENHHAs (YHKIUU. DIEMEHTapHOE
UCCJIEIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3aTeneM. E€ cBoiicTBa
u rpaguk. CpoiicTBa U rpaduK KOpHsS N-0il CTENeHW KakK (PyHKIMM OOpaTHOMN
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[Toka3zaTenbHas u norapudmuueckas (PyHKIMHM, UX CBOMCTBA U TpadUKH.
Ucnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPUUECKHUX
(yHKUUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJIbHBIX MNPOLECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJEI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON MHYKIHUU. MoHOTOHHBIE U OrpaHUYECHHbIC



IIOCIEA0BATENBLHOCTH. VICTOpUS BOZHUKHOBEHHSI MAaTEMAaTHYECKOIO aHAIN3a KaK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas  MpPOrpeccud. becKOHEUHO
yObIBaroiasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEUHO YObIBaromen
r€OMETPUYECKON Iporpeccuu. JIMHEHHbIM M 3KCIIOHEHIIMAIBHBIN pocT. Yucro
e. GopmyIia CIOXKHBIX NMPOLEHTOB. Vcnonbs3oBaHue mporpeccuu sl peleHus
peanbHbIX 3a]1a4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuii. CBolicTBa (YHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB ISl PEIICHUS HEPABCHCTB. lIpMMeHEeHHEe CBONCTB HEMPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1a4.

[leppass  w  BTOopas  mpousBoaHble  ¢yHKuuMU.  OnpenencHue,
reoOMeTpuYeckuii ¥  (U3MYECKUH  CMBICI  MPOM3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoansie  anemeHTapHbIX  (yHKuMii. [IpousBomHass  cymMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (HYHKIIUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, Olepalyy HaJl MHOXECTBAMHU M HUX CBOMCTBA. J(Marpammsl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEANBHBIX MPOLECCOB M SBJICHUM, IPU PELICHUU 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOIO 00bEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yucia u BIYUCTIEHUS

Harypaneubie u nensie uncna. [IpuMeHeHue NPU3HAKOB JETUMOCTH
IEIbIX YKCeN, HauOonpImuii oo nenurens (manee — HOJl) n HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB 1mo Mosyito, anroputMa Epkiuna mis
pelieHus 3a71a4 B 1EJbIX Ynciiax.

KommnekcHble uncna. Anredpandeckass ¥ TpUTOHOMETpHUUYecKass (POpMbI
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHYECKHEe ONepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
Q®opmyna MyaBpa. KopHu N-0ii cTeneHM U3 KOMIUIEKCHOTO 4YHCIa.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEJ IS pEHIeHUus  (PU3UYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHMl W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPAaBHEHMM C  HOMOUIBIO
TPUTOHOMETPHUYECKON OKPYXXHOCTH. Pemenne  TpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
MPPAlMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 33Jad U 3a7ad U3 pa3jMuHbIX oOJacTed HayKu U peanbHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGuKH

I'padpux kommosummu ¢yHkuuid. ['eomerpruyeckue oOpa3bl YpaBHEHHUH U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'paduueckue MeTonpl penieHns ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPAMH.

Hcnonb3oBanue rpadukoB (YyHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxokaeHue HamOONbIIEr0O M HAaWMEHBIIET0 3HAuYEHUH
HEeNpepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4ylIero peuieHusl B
NPUKIAAHBIX 3a/layax, JJs ONpeleNieHUusT CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUuKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpasHbiX. [lepBooOpaszHbie
arieMeHTapHbIX QpyHkumid. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuil  CMbICA  HUHTErpaia.  Beruucienue
omnpenenéHHoro naTerpana no gopmyne Hetorona-Jleitbuuiia.

[IpumeHneHne mHTErpasia Uis HAXOXACHUS IJIOLAAed TUIOCKUX GUryp u
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C TMOMOIIbI0 U depeHIIHaTbHBIX
YPaBHECHUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamIaHCKOro0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3HMIIMK  OOYydJaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUICKOI0 OOIIECTBA, MIPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
MpOLEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMM HMHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKON MIAECHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHUSM POCCHMCKMX MAaTEMAaTHKOB M POCCUMCKOW MaTEMAaTHYECKON
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTHXKEHHMM B JIPYIMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, O3TUYECKOrO0 MOBEACHUS,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKd W
NEATEIBHOCTBI0 YYEHOTO, OCO3HAaHHWE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKIIIOYAs 3CTETHUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCykJIeHUN,
BOCIIPMMMYHMBOCTH K MAaTEMAaTHYECKUM aCIIEKTaM Pa3JINYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHSITh MAaTEMATHYECKHE 3HAHHUS B
MHTEpecax 3J0pOBOro M 0e30macHoro o0Opasza JKHW3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBBIO (370pOBO€ MHUTaHHE, cOaTaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pusndyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTbIO;

6) Tpy10BOr0 BOCIIUTAHMS:



TOTOBHOCTh K TPyAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBHI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMYy OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh DKOJOTHUECKON KYJBTYpPhl, IMOHUMAHHE BIIHUSHUS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
npo0JieM, OpHEeHTAIMs Ha MPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpelibl, INIAHUPOBAHUE IMOCTYIIKOB M OIICHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYE€CKON KyJIbTYpOH Kak CPEeJCTBOM IO3HAHUSI MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M MCCIEIOBATEIbCKYIO JI€STEIbHOCTh
WHJIMBU]IYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMaTHUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHH MEXIy TMOHATUAMH, (HOPMYIHPOBATH
OnpeaeIeHUs HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJIacCU(PUKAaUMKA, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3OBbIBaTh  CYKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONICHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JienaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BBICTpAaWBATh apryMEHTAIIUIO,
MPUBOANTh TIPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTebcKue 1eiicTBUSL:

MCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIBHO CILUTAaHHPOBAHHBII AKCIIEPUMEHT,
WCCJIEIOBAaHUE IO YCTAHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa,
SABJICHUS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIONEHUs, MCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECca, a TaKKe BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH JePUITMTEI WHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYPHPOBATh HHPOPMAIIHIO, MPEACTABIATH €€ B pa3IMUHbBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS
Oo0menue:
BOCIIpUHUMATh U  (QOPMYJIHMPOBATh CYXKJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M TIETISIMU OOIIEHUSI, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOKO TOUKY



3pEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1a41, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTaT;

B XOJI€ OOCYKIEHMsI 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelacMol 3ajjaud, BBICKA3bIBaTh HJCH, HALIEJCHHBIE HAa IMOMCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pPE3YyJbTaTbl  PEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHHSI 3a]]a4H, BEIOUPATh CIIOCO0 PEIICHHUS
C y4Y€TOM HMEIOIIUXCI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABAaTEIBHOW pediaekcuu KaK OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOIIECCOB, WX PE3yJIbTaTOB,
BJQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIS Mpollecca W pesyibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHHH
3aladyd, BHOCUTb KOPPEKTHUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHKCHUS WM HEAOCTHIKEHHUS PE3yJbTaTOB JIESTCIBHOCTH,
HaxXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OITIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHAUBUYaIbHONM pabOThl MPU pelieHUH Y4eOHBIX 3a/iay, MPUHUMAThH IIeJb
COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW PabOoTHI,
pacnpenesnsiaTh BHIbI padOT, JOTOBAPUBATHCS, 0OCYXKIATh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJIHATHL CBOIO 4YacTh pPabOThI W
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHAMH KOMAaHJbI, OIICHHBATh



KauyecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce oOyyaromuiics MOJIYYUT CIEIYIOLIUE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIBHBIM TEMaM padodeil MpOoTpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAILHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHTHI, HPPAIUOHAIBHOE YHUCIO, MHOXECTBa
pPalMOHANIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLIEHTHI JJIsl PEIICHUS NPUKIAIHBIX 3a71a4d M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEallbHOU KU3HU,

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
WCIIONB30BaTh MOAXOIAIIYI0 (OpMYy 3almucH JIEUCTBUTEIBHBIX YHCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U IPE/ICTABICHUS JaHHbIX;

CBOOOJTHO  OIMepuUpoBaTh  MOHATHEM:  apUPMETUYECKUM  KOPEHb
HATYpaJIbHOM CTEIICHU;

CBOOOJHO  OMEpPUPOBATH TMOHATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKA3aTeIIEM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: Jorapup™M UHCIa, NECATUYHBIE U
HaTypajbHbIE JTOTApU(MBI;

CBOOO/HO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH  IOHATUAMHU: APKCUHYC, AapKKOCHUHYC M apKTaHICHC
YHCIJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABCHCTBO,  PAaBHOCWIbHBICE  YpPaBHEHHS] W  YPaBHEHUS-CIEICTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3JIMYHbIE METOJIbI PEIICHUS PaIMOHATIBHBIX W JIPOOHO-
palMOHANIBHBIX YPAaBHEHMH, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: MHOTOYJIEH OT OJHOM MEPEeMEHHOM,
MHOTOWIEH C MEJbIMU KO3(PPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTh



JIEJICHME MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3dy m teopemy
Buera niida pemienus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, OINpPEAEIUTENIb MaTpUlbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMpPENEIUTENs 2 X 2 N7 BBIYMCIEHUS €ro 3HAYEHUs,
MPUMEHATh ONPENACIUTENN I PEIICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIMPOBaTh pEalbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCIENOBAaTh IOCTPOEHHBIE MOJENIM C IOMOIIBI0 MaTpUll U
OIpeeNuTeNIel, MHTEPIPETUPOBATH MOJIyUYEHHBIH PE3yJIbTaT;

UCIIONIb30BaTh CBOMCTBA JCHCTBHIM C KOPHAMU [UJIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBIMOJHATh MPEOOPa30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKalIUX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jorapudmosn sl mpeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAXKECHHI;

CBOOOJHO OINEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, IOKA3aTEIbHBIE U
jJorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUTh HX pEHIEHU C IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYECKHE  (opmMynbl i
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUII;

CBOOOZIHO ONEpUPOBATHh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoAuMble (OpPMyJBbl JJs pEIHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABIATh
BBIPAKEHHUSI, YPAaBHEHHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, MCCIIEJOBATh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajireOphl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMU, B3aUMHO OOpaTHble (QYHKUMH, KOMMO3UIUS (PYHKUUH, rpaduk
(yHKUMU, BBIIOJIHATH 3JI€MEHTapHbIE TPpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CcBOOOJHO ONEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAENICHUSI 1 MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIH PYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHbIE M HEYETHbIE (YHKIINH,
nepuoguyeckue GyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI
U MUHUMYMBI (DYHKIIMH, HauOoJblllee W HauMEHbIlee 3HaYeHHe (PYHKIHMU Ha
IIPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U 1IeJIbIM MOKa3aTeseM, rpaduk cTeneHHOW (yHKIUU C HATYPaJIbHBIM U LETbIM



nokasaresiem, rpaduk KOpHS n-oi CTENeHH KakK (PYHKIIMH OOpaTHOU CTEMEeHU C
HATypaJIbHBIM ITOKa3aTelNeM;

ONIEpUPOBATh MOHATHAMU: JUHEWHAsA, KBaApaTUUYHAS U APOOHO-IMHENWHas
(YHKIIMM, BBIIOJHATH 3JEMEHTAPHOE MCCIEAOBAHUE M TIOCTPOEHUE UX
rpadukos;

CcBOOOHO OMEpPUPOBATH MOHATUAMMU: TOKa3aTeabHas U Jorapudmuyeckas
(YHKIIMM, UX CBOMCTBA U Ipa(UKH, UCIOJb30BATh UX TpadUKU AJs PEUICHUS
YPaBHCHUM;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTbD,
oTpe/ieNieHuEe TPUTOHOMETPHUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONb30BaTh Tpaduku (YHKIUM [ WMCCIEIOBaHUS TPOIECCOB U
3aBHCHUMOCTEH MpU PELIeHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U pealbHON
’KU3HU, BBIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXKy BETUUUHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

cBOOOMHO ONEpPHPOBATh MOHATUSAMU: apuPMeTHIecKas U TeOMETpUIeCcKas
nporpeccusi, 60eCKOHEYHO yObIBAIOIIasi TeOMETPUUECKasi POTPECcCHsl, TNHEHHBIN
U OKCIOHEHIMAJIBHBIM  pOCT, (opMysia CIOXKHBIX IPOLIEHTOB, HMETh
IPECTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU JJIsl PEUICHUs] peaibHBIX 3a/7a4 MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPHPOBATh MOHATHUSAMH: IIOCICIOBATEIBHOCT, CITIOCOOBI
3aJlaHus TIOCTIEIOBATEIbHOCTEH, MOHOTOHHBIC u OTrpaHUYCHHBIC

MOCJIEI0BATENbHOCTH, MOHMUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYECKOTO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBATH MOHATHIMH: HETNPEpbIBHbIE (YHKIUH, TOYKH
paspsiBa rpaduka GyHKIUHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJHO OIEpUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPbIBHAS Ha OTPE3KE,
MPUMEHSTh CBONCTBA HETMPEPHIBHBIX (DYHKITUH ISl peLICHUS 3a/1a4;

CcBOOOMHO OMEpPUPOBATh MOHATHAMH: TEepBas W BTOpas MPOU3BOIHBIC
¢yHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUMCIISATH  MPOU3BOJHBIE CYMMBI, TMPOM3BEAEHHUS, YAaCTHOTO U
KOMIO3UIMU JBYX (DYHKIUH, 3HATH POU3BOIHbIE 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUYECKUN CMBICI MPOU3BOJHON IS
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJHO OMEpUPOBaTh MOHATHSIMHU: MHOXECTBO, OIEpaluu Hal
MHO>KECTBaMU;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar g ONHCaHUs
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PEUICHUHU 3a7ad U3 JAPYTUX YYEOHBIX
PEIMETOB;

CBOOOIHO ONEpPUPOBATH MOHATUAMU: ONpEACIICHUE, TEOPEMA, YpaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTH4YeCcKOoro  OOBEKTa,  JI0Ka3aTeIbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K koHiy obOyuenus B 11 kiiacce OOyyarOoUIMiiCsl MONYYMT CIEIYIOIINE
IpeIMETHBIE PE3YJIbTAThl IO OTACIBHBIM TEMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHATIN3ay:

Yuciia 1 BBIYMCTICHUS:

CBOOOJHO OMEpUPOBATh MOHATHSAMHU: HATypaJlbHOE U IIEJI0E YHCIIO,
MHO>KECTBA HaTyPAJIBHBIX U LEJBIX YNCEI, UCIIOJIB30BATh IPU3HAKU JIEITUMOCTH
nensix uucesn, HOJl m HOK HarypaJbHBIX 4MCeNl Uil pELICHMs 3aj]ad,
MPUMEHSATH aIropuT™m EBKnaa;

CBOOOJHO ONEPUPOBATH MOHITHEM OCTAaTKa IO MOJIYJIIO, 3alHChIBATH
HATypaJIbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTaBISITh KOMIUIEKCHBIE YHCIia B areOpandyeckon u
TPUTOHOMETPUUYECKON (hOpME, BBIMOIHATH apU(PMETUYECKHE ONEpalii ¢ HUMHU
1 U300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OIEpPUPOBATh MOHATUSIMU: UppallOHAIbHbIE, TI0Ka3aTeIbHbIE U
jJorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PaBHOCWJIBHBIX TIEPEXO/IOB;

OCYUIECTBJISATh OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOZHO OIEpPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
MPUMEHATh HeoOxoaumble (GOpMYJbl Uil  PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPABHEHHI
U HEPABEHCTB, PABHOCHWJIBHBIE CHUCTEMBI M CHCTEMBI-CIECACTBUS, HAXOIUTh
pElIEHUs] CHCTEMBI M COBOKYIIHOCTEM palMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKAa3aTeJIbHbIX U JJOTapu(pMUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb paloHalIbHbIE, UppalroHaIbHBIE, MOKa3aTeJIbHbIE,
jJorapuMHUUEcKUe W TPUTOHOMETPUYECKHME YpaBHEHUS U HEPAaBEHCTBA,
coJiep Kale MOAYyJIM U IapaMeTphbl;

IPUMEHSTH rpapuuecKkrue MeTOIbl sl pEIICHNUs YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 C apaMeTpamu;



MOJIETTUPOBATh pealbHbIE€ CHUTyallMd Ha S3bIKe anreOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIEIM C MCIIOJNb30BAaHMEM amnmapara aareOpsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU U rpauKu:

CTpPOUTHh TpadUKU KOMMO3ULIMUU (PYHKIHMA C TOMOIIBIO 3JIEMEHTAapPHOTO
UCCJIEIOBaHMSI U CBOICTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTb T'EOMETpUUYECKHe oOOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPANHATHOM IJIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

OPUMEHATh (PYHKUMU JJII MOJEIUPOBAHUS U HCCIEIOBAHUS PealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3Aa:

WCIIONIb30BaTh  NPOU3BOAHYIO JUIsi  HCCienoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HaXOAUTh HAauOOJbIlIEEe U HAUMEHbIIIEE 3HAYCHUS! (PYHKIIMHU HEIPEPhIBHON
Ha OTpE3KE;

MCIIOJIb30BaTh MPOM3BOIHYIO /I HAXOXKACHHUS HAWIYUIIeTO PEHICHHUS B
NPUKIAIHBIX, B TOM UHCJIE COIMAIbHO-DKOHOMHYECKHX, 3ajadax, s
OTIpe/ieNIEHUs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3aJaHHOro (QopMyJol WU
rpaguKom;

CcBOOOZIHO ONEpUPOBaTh MOHATUSIMU: TE€pBOOOpa3Has, OIpeneaEHHbIN
WHTETpaJI, HAXOIUTh MEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIMNA M BBIYHUCISATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HaxXoAMWTh IUIOIAAM IUIOCKUX QUIYp U OOBEMBI Tel C MNOMOUIbIO
UHTErpaa;

UMETh TPEJCTABICHNE O MAaTEMaTHYECKOM MOJEITUPOBAHUU Ha MPUMEPE
cocTaBiieHus U depeHInanbHbIX YPaBHEHHI;

pemaTh NPUKIAJAHbIE 33Ja4H, B TOM YHCIIE COIMAbHO-DKOHOMUYECKOTO H
(pu3nyeckoro xapakrepa, CpeCcTBaMi MaTeMaTHYECKOrO aHaAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM IpakTuy JuaexkTpoHHbIe (HU(pPOBbHIE)
KonTpoibu
n/n MPOrpamMmbl Bceero ecKmne o0pa3oBaTe/ibHbIE PeCypchbl
ble paboThI
padoTbI

MHOXeCTBO ACHCTBUTEIBLHBIX YHCEIL. bu6mmoreka [IOK
MHorounensl. PanoHanpHbIe ypaBHEHHUS U 24 1 https://m.edso00.ru/7f413368
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUI
®yukuyu 1 rpadukn. Crenennas GyHKIUS 19 1 bubnuorexa TIOK
C LIeJIBIM [IOKA3aTeNeM https://m.edso00.ru/7f413368
ApudMeTHIECKHI KOPEHb N-0l CTENEHH. 15 1 bubnuorexa TIOK
VppaioHaibHEle YPABHEHNs https://m.eds00.ru/7f413368
[Moka3atenbHas yHkuus. [TokazarenbHbie 10 1 Bubnmorexa IIOK
ypaBHEHUS https://m.eds00.ru/7f413368
Jlorapumuueckas GpyHKIHS. 18 N bubmiorexa IIOK
JlorapHdMHUeCKHe ypaBHEHNs https://m.edso00.ru/7f413368
TpUrOHOMETPUUECKHE BHIPAXKEHUS U 99 L bubmiorexa [OK
ypaBHEHHUS https://m.edso00.ru/7f413368

bu6mmorexa [IOK
ITocnenoBaTeIbHOCTH U IPOTPECCUU 10 1 https://m.edsoo.ru/7f413368
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https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
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bubmuoreka [JOK
Henpepeisubie Gpynkunun. [Iponssoanas 20 1 https://m.eds00.ru/7f413368
[ToBTOpeHnE, 060OIIEHNE, CHCTEMATH3AIHS bubanoreka IIOK
SHAHUI 5 2 https://m.eds00.ru/7f413368

OBIIEE KOJIMYECTBO YACOB I10

[IPOTPAMME 136 10 0



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonrTpoabubie IlpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Uccnenosanue QyHKIMIA C 99 1 bubnmorexa IOK
IOMOIIIBIO TIPOH3BOIHOI https://m.edsoo.ru/7f413368

bubnnoreka IIOK
ITepBooOpasHas 1 uHTErpasl 12 1 https:/m.edso0.ru/7413368
I'paduku TpuroHOMETpUIECKUX bubnuotexa [HOK
dbyakuuii. TpuroHoMeTpruiecKue 14 1 https://m.edso0o.ru/7f413368
HEpaBEHCTBA
HppauvoHanbHEIE, bubmuoreka [JOK
MOKa3aTeNbHbIE U 24 1 https://m.edsoo.ru/7f413368
norapu(MUIEeCKUEe HEPABEHCTBA

bu6nuoreka [IOK
Kowmrinekchbie uncina 10 1 https://m.edso00.ru/7f413368

bu6nuoreka [IOK
HarypanbHele 1 nenbie uncna 10 1 https://m.edsoo.ru/7f413368
CucreMbl palliOHAIIBHBIX, bubnuotexa [JOK
MPPALMOHAIBHBIX ITOKA3aTEIbHBIX 12 1 https://m.edso00.ru/7f413368
U JIOTapu(MUIECKUX YpaBHEHUN
3amaun ¢ mapameTpaMu 16 1 bubnuotexa [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
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https://m.edsoo.ru/7f413368
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https://m.edsoo.ru/7f413368

bu6nmoreka [IOK

[ToBTOpEeHmE, 0600IICHUE,
16 2 https://m.eds00.ru/7f413368

cUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136 10 0



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368




