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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Havyajga MaTEMaTHUYECKOrO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOiiero oOpa3oBaHUs,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Ui
U3Yy4EHHs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, & C JPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYarOIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydarolmiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIUpYeT CBOU
JOCTHXKEHUSI B MaTEMaTU4ECKOM popme.

VYyeOnsbiii Kypc anreOpsl U Hayajdl MaTEMaTUYECKOro aHallM3a 3aKJaJlbIBAaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3MKH, XUMHUH, OHOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHJICHUIUH Pa3BUTHUS SKOHOMHUKH U OOILECTBEHHOM JKU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh WX JUIs JalbHEHIIero oOpa3oBaHUs U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTrMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYECKOro aHaln3a pa3BUBAET
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCykAaTh JEAYKTHUBHO, HCIIOJIb30BAThH
00001IeHe W KOHKPETH3alMIo, a0CTparupoBaHUE M aHAJOTHIO0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILLIJICHUE.

B xone m3yueHus yueOHOro kypca «Airedpa v Hayajlla MaTeMaTH4eCKOro
aHaJM3a» oOydJaroliMecs MOJIy4YaroT HOBBIM ONBIT pEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOIO NOCTPOEHUSI MAaTEMaTUYECKUX MOJEINEH PEANbHBIX CHUTyaluH,
UHTEpPOpPETalUd  TOJYYEHHBIX  PEIHICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblii Kypc o0nagaeT 3HAYMTEIbHBIM BOCHHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 Y4eOHbIH MaTepuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHUIO HAYYHOIO MHPOBO33PEHMs, TaK M 4yepe3 crneuuduxky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOJKUTENbHON  KOHUEHTpAalud BHHMMAHUA,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3yibTar.

B ochHoBe wmeronuku oOydeHHs anreOpe W HayajlaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JEeSATEIbHOCTHBIN PUHIUI 00YUYEHHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHUE JIMHUU: «YHuca
U BbIUKCIEHUsD», « DyHKUMU U TpaduKny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHUYecKoro aHaimsa», «MHoxecTBa U JIorTMKa». Bce ocHOBHBIE
COJIEPKATENbHO-METOUUYECKHE JIMHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JIBYX JIET
oOyueHHs Ha YpOBHE CpeaHero oOIero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
Apyr JIpyra U MOCTENEHHO HACHINAACh HOBBIMU T€MaMHU U pasjeiamu. JaHHBIN
y4eOHBIH KypC SBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
CoJiep’)KaHNEe HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHsSI, MaTEeMaTHUYECKU aHalu3, TEOpUS MHOXKECTB, MaTeMaTHUYeCKas
noruka u apyrue. [lo Mepe Toro kak oOyuarouiuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTHYECKUM aIllapaToM, Y HUX MOCJIEeI0BAaTEIbHO (POPMHUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYEeCKyl0 MOJENIb pearbHON
CUTYalluH, IPUMEHATh 3HaHUs, MOJYUYEHHbIE IPU U3YYEHUH y4eOHOro Kypca, i
pEIIEeHUs CaMOCTOSTENbHO CHOPMYITHMPOBAHHOW MaTeMaTUUECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MeTOAUYECKasE TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOIO 001iero oopasoBanus. Ha ypoBHe cpeanero ooiero
oOpa3zoBaHusi oco00€ BHHMaHHE ynensercs  (POPMHUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B Ce0S MCIOJIb30BAHUE PA3TUYHBIX
GopMm 3amucu 4yucia, YMEHUE JelaTb NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh UYUCIIOBbIE BbIpaXEHHS, paboTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIMIMMCS MHOXKECTBAa HATypajbHBIX, IIEJNbIX,
paloHaIbHBIX W JEHCTBUTENBHBIX  YWCENT  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My cleuupuueckue 3agayd M ONepaluu: JIeJeHHe Haledo,
OTEpUPOBAHME OCTATKAaMHU Ha MHOXKECTBE MLENBIX YHCEN, OCOOble CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTEepaIiy, a TaKkkKe
U3BJICUCHUE KOPHS HATYPAJbHOW CTENEHW HAa MHOXKECTBE KOMIUJIEKCHBIX YHCEI.
bnarogaps mocienoBaTelbHOMY PpACIIMPEHUIO Kpyra HCIOJb3YyEeMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH MX TMPUMEHEHHS ISl PEIICHUs] pa3iNyuHbIX 3a7ad
(opMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEMAaTUKHM KaK HayKu U €€ poiu B
IOCTPOCHUU MOJIETIEH peanbHOro MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IeHue M
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peajN3yeTcss Ha MPOTSKEHUH BCETO
oOydeHHss Ha YPOBHE CpeIHEro oO0uiero o0pa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO peIllIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare oOydaromuecss OBIAJEBAIOT Pa3IMYHBIMH METOJAAMU  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YypAaBHEHUHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mapameTpbl. llomyueHHbIE yMEHHUS LIMPOKO HCIOJB3YIOTCS MPHU



UCCIIEIOBAaHUM (DYHKIUH C TIOMOIIBIO MPOU3BOJHOM, IPU PELICHUH MPHUKIAIHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJEHUE HAauOOJbIINX U HaMMEHbBIINX 3HAYEHUN (YyHKLHUU.
JlanHasi conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 10  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKECHHUI, a TAKXKE BBIPAKEHUH,
colepXkalluxX CTeneHu U Jjorapu@msl. brarogaps u3ydeHUIo anreOpanvecKkoro
Marepuaia IPOUCXOAWUT  JaJbHEWINEE  pa3BUTUE  ANTOPUTMHYECKOTO U
aOCTPaKTHOrO MBIIUIEHUSI O0ydarommxcs, (GOPMUPYIOTCS HABBIKM JI€TyKTHUBHBIX
paccyxaeHuil, paboOTBl C  CHUMBOJBHBIMH  (OopMaMu,  MpeICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AireOpa
npeayaraetT d3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJay, HATJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToauueckasd JMHAS «DyHKIMM W Trpapuku» TECHO
NEeperuieTaeTcsa ¢ APYTUMH JIMHUSIMH Y4e€OHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJa€ET MOCIEA0BATEIBHOCTh U3YUEHUs MaTepruaiia. M3yuenue cTeneHHou,
NI0KAa3aTeJIbHOM, JIOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpaMKoOB, UCHOJIb30BaHUE (PYHKIUU NJs1 pelleHus 3ajad U3 APYrHX Y4eOHBIX
IPEAMETOB U PEAJBbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKHUM aHAIU30M,
TaK U C pelIeHHEeM ypaBHEHUH u HepaBeHCTB. [Ipum 3ToM Oousbllioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJIaMu 3aBUCUMOCTU MEXAY
pPa3IMYHBIMU BEJIMYMHAMH, MCCIEN0BAaTh MOJy4YeHHbIE (YHKLIHUHU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi colepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJSIIOIIMX BBIPAXATh 3aBUCUMOCTH MEXKIY BEJINYMHAMU B
pa3nndHoil (opme: aHATUTHYECKOH, rpaduueckoil u cioBecHor. Ero msyuenue
CIIOCOOCTBYET PA3BUTUIO  AITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIUH, UCTIOJIH30BAHUIO aHAJIOTUI.

CopnepxarenpHasd JmHug «Hadana MareMaTHyecKoro aHaiau3a» IO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MATEMAaTUYECKUX, TaK W NPUKIAIHBIX 3a7ad4,
JOCTYIIHBIX O00YyYalolmMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (YHKIHM, ONpeAessITh WX HauOOJbIINE U HAWMEHBIINE
3HAYEHMS, BBIYUCIATH IUIOMIAAd (UTYp U OOBEMBI TEJ, HaXOIUTh CKOPOCTU U
YCKOpeHHsl IporeccoB. JlaHHas conep:KaTenbHas JHUHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUSI MATEMAaTHYECKUX MOJENIE pealbHbIX CUTyaluu,
NO3BOJISIET HAXOIUTh HAWJIydlllee PEIICHHWE B MPUKIAIHBIX, B TOM YHUCIE
COLMAJIbHO-DKOHOMHYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHajiM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KPEAaTUBHOI'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUN pacro3HaBaThb MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHKe M HcKyccTBe. OOyudaromuecs y3HAIT O



BBITAIONINXCST PE3y/bTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTUS MaTEMaTHUKHA Kak
HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYeCKas JTMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrHKU. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IITKOJIBHOW MaTeMaTUKU
U TpejjaraloT HanOoJiee YHUBEPCAIBHBIM S3bIK, OOBEIUHSIONIMN BCE pas3ieibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUC
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxkHO nath
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKHU U UCIOJIb30BaTh €ro JJIsl BHIPAXKEHUS CBOUX MBICIICH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTUYECKOW JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJEIUPOBAHMS, KOTOPHIC MPU3BAHBI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KKJIBIN U3 pa3IeioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000IMaTh U KOHKPETH3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11

kiacce — 136 yacoB (4 yaca B HEJIENIO).
I[e}lTCHLHOCTB YUUTCIIA C YUCTOM IIPOrpaMMbl BOCIIUTAHUA !

e YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHMH MEXIy YUYHUTEIEM U €ro Yy4EeHHUKaAMH,
CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPUATHIO ydYalIUMHCS TpeOOBaHUN H MPOCHO
yUuTeNs, MPUBJICUCHUIO WX BHUMaHUS K OOCYXKJaeMoil Ha ypoke HH(OopMaImm,
AKTHBHU3alIMM UX NTO3HABATEJILHON JAESATEIbHOCTH;

e noOyXIeHHEe MIKOJIBHUKOB COOJIIOJaTh Ha YpOKE OOIICTPUHSATHIE HOPMBI TOBEICHUS,
nmpaBuia OOIICHHWs] CO CTapmIUMH (YYUTEISIMH) W CBEPCTHHKAMHU (IIKOJHLHUKAMM),
NPUHIMIB] y9eOHON TUCIUILIMHBI U CAMOOPTaHU3alINY;



e TIpUBJICYCHHE BHUMAHHS LIKOJBHUKOB K IIEHHOCTHOMY acCIIEKTy M3y4YaeMBbIX Ha ypoKax
SIBJICHUW, OpraHu3amnus uX paboThl C MOJIy9aeMOW Ha ypOKE COIMATbHO 3HAYMMOUN
uHbopMalme — UHULIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHUS YYAIlUMHUCS CBOETO
MHEHHUS 110 €€ TIOBOAY, BRIPAOOTKH CBOETO K HEH OTHOIIICHHUS,

. HCIIOJB30BAHUE BOCITMTATEIIFHBIX BO3MOKHOCTEH COACPpKaHUA yq€6HOF0 npeameTa
yepe3 JEMOHCTPAIMIO JETAM IMPUMEPOB OTBETCTBEHHOT'O, I'PaKIAHCKOIO IMOBEICHMS,
MIPOSIBJICHUSI UEJIOBEKOJIIOOMS U 100pOCEpIeYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB JUIsl UTE€HUS, 3a]a4 JUIsl PEUIeHUs, TPOOJIEMHBIX CUTyallMi JUIsi 0OCY>KACHUS B
KJacce;

e TMPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OpPM palbOTHI YUYAIIMXCS: WHTEIUIEKTYaIbHBIX
UT'p, CTUMYJIMPYIOIIMX O3HABATEIbHYIO0 MOTHBALMIO IIKOJbHUKOB; JUCKYCCHI, KOTOpBIE
JAIOT y4YalIuMcsl BO3MOXKHOCTh MPUOOPECTH OMBIT BEJACHHUS KOHCTPYKTHBHOIO TUANIOTra;
rpynnoBoi paboTel WM pabOThl B Mapax, KOTOPbIE yd4aT IIKOJbHUKOB KOMAaHIHOMN
paboTe U B3aMMOJICUCTBUIO C APYTUMH JE€TbMU;

e BKJIIOYEHHME B YPOK MIPOBBIX HPOLELYP, KOTOPHIE IIOMOrarT NOIIAEPKATh MOTHUBALUIO
JETEH K MOIY4YECHHUIO 3HAHUM, HAJIAKUBAHUIO NTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUU
B KJ1acce, IOMOTal0T YCTaHOBIICHHIO JOOPOIKENaTENbHOM aTMOC(hEPHI BO BpeMs YPOKa;

e OpraHu3anusia IHe(i)CTBa MOTHUBUPOBAHHBIX HW OJOPYAUPOBAHHBIX Y4YallUXCA HaOd HX
HCYCIICBAIOIIIMMU OAHOKIIACCHUKAMHU, [JAOMICro MIKOJbHUKAM COHHUAJIBHO 3HAYUMBIN
OIIBIT COTPYAHHUYECTBA U B3aUMHOM IOMOIIH,

e VHHULIMHMPOBAHHE U TOJACPKKA MCCIENOBATEIbCKOM JEATCIBHOCTH ULIKOJBHUKOB B
paMKax peanu3alvy UMW UHIUBUAYAJIbHBIX U IPYIIIOBBIX HCCIEA0BATEIbCKUX IIPOCKTOB,
YTO JACT IIKOJIbHHUKAM BO3MOXHOCTb IMPUOOPECTU HABBIK CaMOCTOSITEIbHOTO PELICHUS
TEOPETUYECKON MPOOJIEMBbl, HABBIK TEHEPUPOBAHHUA M O(pOpMIICHHS COOCTBEHHBIX MICH,
HaBBIK YBaKUTEJIBHOI'O OTHOLICHHS K YY>KUM HJesiM, ODOPMIIEHHBIM B paboTax ApYrux
UCClieloBaTeNeil,  HaBBIK  MyOJMYHOTO  BBICTYIUIGHHS — Tleped  ayAHTOPHEH,
apryMEHTHPOBAaHMsI U OTCTAUBAHUS CBOEH TOUKH 3PEHUS.

Peanuzanus BOCIUTAaTEIHHOTO KOMIIOHEHTA TPOUCXOIUT B (OPME Pa3BUTHSA CIIOCOOHOCTH
K HENPEephIBHOMY  CaMOOOpPa30BaHUIO, OBJIAJICHHUIO  KJIIOUYEBBIMH  KOMIIETEHTHOCTSIMH,
COCTABJIIOIIMMHI OCHOBY YMEHHSI - CAMOCTOSITEIIbHOMY HMPUOOPETEHUIO M MHTETpallii 3HAHUM,
KOMMYHHKAIIMA H COTPYAHUYECTBY, J(PGHEKTUBHOMY pEIICHHIO (pa3pelieHuto) MmpooiieMm,
OCO3HAHHOMY HCIOJb30BAHUIO HWH(POPMALMOHHBIX M KOMMYHUKAlMOHHBIX TEXHOJOTHMH,
CaMOOpraHU3allil U CaMOPETYJISINU; OOCCIICYCHUE aKaJleMUYECKOH MOOWIBHOCTH W (WJIH)
BO3MOXXHOCTH NOJICPKUBATH n30paHHOe HarpaBJICHUE 00pa3oBaHMsL.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucja 1 BLIYUCIEHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble mepuoanueckue apoou. [IpumeHeHue apoOel M MPOIECHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKcCia U ero cBoicTBa. [IpubmkEHHBIE BHIYMCIICHUS, MPaBUIa
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenenp ¢ 1enpIM  mokazareiaeM. bwmHom Herotona. Mcmonwn3oBanme
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypalibHOM CTETICHH M €T0 CBOMCTRBA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

Cunyc, KOCHUHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHUS IETbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4JIEH ¢ ocTtatkoM. Teopema be3dy. MHOrowieHsl ¢  LEJIBIMHU
kor¢punmentamu. Teopema Buera.

[IpeoOGpa3zoBaHMs YMCIOBBIX BBIPAXKEHUMN, COACPIKAIMNX CTCTICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OcHOBHBIC METOIbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHENMHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue IIOCTPOEHHOW MOJEINA C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHcTBA. YETHBIE U HeuéTHbIe QyHkuu. [lepuoanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB pyHKUIUN I pelIeHUs] ypaBHEHUI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHus TOCJIEAOBaTeNIbHOCTEH. MeTtos
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTpaHUYCHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckast U reoMeTpuueckas mnporpeccuu. beckoneuHo yObIBaromiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npou3BoAHble GyHKIMU. OnpeneneHue, reoMeTpUUECKUi 1
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIE YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwncna. AnreOpandeckas W TPUTOHOMETpUYECKas (HOPMBbI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMILIEKCHOTO yucna. [IpumeHeHue
KOMIIJIEKCHBIX YHCEI I PEIICHHS (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JTOTapU(MUUYECKUX YPABHEHHIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHkuuH U rpapuku

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOodbIIero M HAaMMEHBIIEro  3HAYEHUH
HENpephIBHON (DYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brrancnenue
onpenenéHHoro uHterpaia mno ¢popmysie Herorona-Jleitbuuiia.

[Ipumenenune uHTErpajia A HaXOXKICHUS IUIOIMIA[EH IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00yUYaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBHM C HX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IOBEIECHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIKOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301macHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYCCKOW  KYJbTYphl, TOHUMaHUE BJIUSHHS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenpl, IUIAHUPOBAHHUE IIOCTYIIKOB M OICHKH HX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKH Kak cdepbl UYeTOBEYECKON JEATEIHHOCTH, JTAloB &
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
oTmpe/ielICHUS TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 pelreHus y4eOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BONPOCHl,  (UKCHPYIOLIME  MPOTUBOpEYre,  MpoodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpoOlecca, a TAKKE BbIIBUrATh
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BbIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3JMYHBIX TUIOB, aHAJM3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHCBMEHHBIX TEKCTax, JiaBaTh IOSCHEHHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuiCHuA, COIIOCTABJIAATH CBOHM CYXACHHUA C CYXXIACHUAMHU JPYIHX Y4YAaCTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (OpMaAT BBICTYIUICHHS € Y4Y€TOM 3ajaad
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yJibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIAHOW W MHAUBUIYATbHOMN
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B I'PyHmHoBbIX (hopmax paboThl (0OCyx AeHHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMHU B3aUMO/ICHCTBUS.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kijacce oOydaromuics MOMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEPUPOBATH MOHATHUSIMHU: PAllMOHAIIBHOE YHCIIO, OCCKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 337a4 U MPEICTABICHUS JAHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTaPU(MBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHSATUSIMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSA, PABHOCUJIbHBIC HEPABEHCTBA;

IPUMCHATh pa3IMUHbIE METOAbI PCEIICHHUS paIllMOHAIBHBIX H JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSMHU: MHOTOUYJIEH OT OJHOW IEPEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEASTUTeNIb MaTpUllbl 2 X 2 W €ero TEOMETPUUYECKUU CMBICH,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBIE MOJEIA C IOMOIIBID MAaTpUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIIAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHble CUTyallMM Ha $3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJIHO OMEpUPOBATh MOHATUAMU: (PYHKIUSA, CIOCOOBI 3ajaHus (PYHKIUH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO ONEPUPOBATH TMOHATUSIMH: YETHbIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi CTENeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIEA0BaHUE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeeleHue TPUTOHOMETPUYECKUX (PYHKLIMIA YUCIOBOIO apryMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCcKOro aHaJIn3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUU JUIsl PElIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXKIAEHUS MAaTEMAaTHYECKOIO aHajiu3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpUpPOBaTH TMOHATUSAMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIIOJIb30BaTh T€OMETPUYECKHM U (PU3MYECKHil CMBICT MPOU3BOIHOM IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IIPOLIECCOB U SIBJICHUM, TP PELICHNUH 33]a4 U3 IPYTHX yUYE€OHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATH MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK naTypalbHBIX uMcen Ui peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHITHSMHU: HPPAIMOHAIBHBIC, TOKA3aTeIbHBIC W
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbI  JUIsl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAllMOHAJIBHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI JJIs PEIICHUs] YPaBHEHUN W HEPaBEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPIPETUPOBATH MOTYYEHHBINA PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh MOHATUSMHU: TpadUKd TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEe 3HAaUeHUS! (PYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpoBaTh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeTIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh MPEJCTaBICHUE O MATEMaTHYECKOM MOJIEIMPOBAHUU HA IpUMEpE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemiarh NpUKIAAHbIE 33a4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (mudgposrbIe)
Kontpoasnsie | IIpakTnuyeckue
n/n NPOrpamMmblI Bcero o0pa3oBaTesibHbIE
padoTbI padoTsbI
pecypcsbl
MHOXeCTBO NE€HCTBUTEIbHBIX YUCEIT.
1 Muorowiensl. ParinonaiabHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
5 Oyukiun 1 rpaduku. CreneHHas QyHKIHS C 12 1
LIEJIBIM TIOKa3aTeNEM
3 Apudmernueckuit KOpeHb N-0il CTENEeHH. 15 1
WppanmonansHbie ypaBHEHUS
4 [TokazarensHas ¢pynkius. [lokasarenpHbie 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKLIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuronomeTpuyeckre BIpaXKeHUs U 99 1
ypaBHEHHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie hynkimu. [IponsBoaHas 20 1
9 [ToBTOpenue, 06001IeHNE, CCTEeMaTU3alIUs 5 )
3HaAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposrbie)
Kourpoiasbubie | IIpakTnyeckue
n/n MPOrpamMmMbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
1 HccnenoBanue QyHKIMIA C TOMOIIBIO 29 1
MIPOU3BOJAHOMN
2 IlepBooOpa3Has u MHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (DYHKIIHA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanuoHanbHble, TOKa3aTeNbHbIE U 24 1
norapupMuUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HatypanbHble u Lensle uncia 10 1
CucTeMbl pallMOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpamMu 16 1
9 IToBTrOpenue, 00001IeHNE, CUCTEMATU3ALIHS 16 9
3HAHHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



