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Hara: 29.08.2023
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IHOACHUTEJIBHASA 3AIIMCKA.

YueOHbIll Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO aHAJIM3a» SIBISETCS OJHUM U3
HanOosiee 3HAYMMBIX B IPOTpaMMe CpPEAHEro oOmero oOpa3oBaHMs, HMOCKOJBbKY, C OHOM
CTOPOHBI, OH obecrieynuBaeT HHCTPYMCHTAJIbHYIO 6213y A1 U3y4YCHHA BCCX CCTCCTBCHHO-
HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (JOPMHPYET JIOTMYECKOE M a0CTPAKTHOE MBIIIJICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIOBECHOCTH M JAPYI'MX JHUCHUIUIMH. B pamkax maHHOro y4eOHOTO Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
GopMyIHpyeT CBOM JOCTHKEHUS B MAaTEMaTHIECKON opme.

Y4eOHbIii Kypc anreOpbl M Hadal MaTeMaTUYeCKOTO aHaln3a 3aKJaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJQJACHHUS 3aKOHaMU (U3WKHA, XWMHUH, OWOJIOTHH, TIOHHMAaHHS OCHOBHBIX
TEHJICHUUNA pPa3BUTUS HKOHOMHUKHA M OOIIECTBEHHOM >KU3HHU, MO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIB30BaTh UX IS
JanbHEeHIero oOpa3oBaHUsT W B TMOBCEIHEBHOM Ku3HM. B TO ke Bpemsi OBJaJieHUE
a0CTPAaKTHBIMHM M JIOTHYECKH CTPOTUMHU KOHCTPYKIHSIMH aireOpbl 1 MaTeMaTHYECKOro aHalln3a
pa3BUBAaE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HCTUHHOCTH, JOKa3bIBaTh
YTBEPKACHHSI C MMOMOIIBI0 UHIAYKIIMH U PacCy AaTh NEAYKTUBHO, UCIOIb30BaTh 0000IICHHUE U
KOHKPETHU3aIMI0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET KpPEATUBHOE U KPUTHUUYECKOE
MBIIIICHHE.

B xome m3ydyenuss ydueOHOro Kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIU3a»
oOyyaroliyecs: IMOJy4aloT HOBBIM ONBIT peIleHHs] NPHUKIAIHBIX 3a/a4, CaMOCTOSTEIbHOIO
IIOCTPOEHUs MaTeMaTH4YECKUX MOJENIEH pPEAJbHBIX CUTYallMi, WHTEPIPETAUUU IOJIYYEHHBIX
pEILIEHUH, 3HAKOMATCA C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIMMUCA MATEMATHYECKUMU OTKPBITHSMH U UX aBTOPaMH.

Y4eOHblii Kypc 007aaeT 3HAUYUTENbHBIM BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBII
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuall, CIOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUS, Tak U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroeit
IPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHMUs, CaMOCTOATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yNbTar.

B ocnoBe meronuku oOyueHusi anrebpe M HadajlaM MaTEMaTHYECKOrO aHajan3a JICKHUT
JEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType ydue6HOTO Kypca «Anredpa u Hadajaa MaTeMAaTHYECKOTO aHAIM3a» BBIJCICHBI
CIEYIOIINE COJEpKATENbHO-METONYECKHe JTHHUM: «Uucna U BbUUCIHCHUS», «DyHKIMH U
rpadukny, «YpaBHEHUS U HEpaBEHCTBay», «Havama MaTeMaTHYeCKOTro aHanmn3a», « MHOXKECTBA U
Joruka». Bce OCHOBHBIE COMEpKATEIbHO-METOIUYECKUE JTUHUHM H3Y4arOTCsl Ha MPOTSHKEHUU
JIByX JIET OOyYeHHs Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS APYT
JIpyra W TIOCTEIIEHHO HACHIMAsCh HOBBIMU TeMaMH M pasnenamu. [laHHBIA yueOHBIH Kypc
ABJACTCA HWHTCIPATHUBHBIM, ITOCKOJIBKY O6L€JII/IHSIGT B cebe COJACPIKAHNUE HECKOJIBbKHUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHUYEeCKHI aHaIu3,
TEOpUsT MHOXKECTB, MaTeMaTH4YecKas JIoTWKa u jpyrue. [lo Mepe Toro kak oOydJaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIeI0BaTEIbHO
dbopMHUpYETCS W COBEPIICHCTBYETCS] YMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJENb peaTbHON
CUTyalliu, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIEHO C(HOPMYJIMPOBAHHONW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKass ~ JUHHA  «UwWcma W BBIYUCICHHS» — 3aBepliaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 00miero obpa3oBanus. Ha ypoBHe cpemnero obmiero oOpa3zoBaHusi 0co00e
BHUMaHUe yjemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B



ce0sl MCIOJIb30BaHUE PA3IMYHBIX (OPM 3alUCH YHCIA, YMEHHUE JeaTh NPUKHIKY, BBITOIHSITH
HpI/I6J'II/I)KéHHBIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPpAXKCHUA, pa6OTaTb C MaTCMaTU4YCCKUMHU
KOHCTaHTaMH. 3HAKOMBIC OOYyYalOIIMMCs MHOXKECTBA HATYpaJbHBIX, EJbIX, PAlMOHAIBHBIX U
I[CI‘/JICTBI/ITG.HLHLIX YHUCCJI AOIIOJIHAKTCA MHOXCCTBOM KOMIIJIICKCHBIX YHCCII. B KaXXJI0M H3 3THX
MHOJKECTB PacCMaTPUBAIOTCSI CBOWCTBEHHBIC €My CHEHU(PHICCKHIE 3a1a41 U OICPAIHHU: ICICHHE
HAlle]I0, OIEPHPOBAaHME OCTATKAMH Ha MHOXKECTBE LEJIBIX YHCEN, OCO0ble CBOHCTBa
palMOHANBHBIX U MPPALOHAIBHBIX YHCEN, apUPMETHUYCCKUE OINEpaliH, a TAKKEe H3BICUCHUE
KOpHS ~ HATypaJbHOH  CTENEHM HAa  MHOXECTBE  KOMIUICKCHBIX  uucen. biaaromaps
IOCIICIOBATEIbHOMY ~ PACIIMPEHHIO  Kpyra HCIOJB3YeMBIX 4YHCEI U 3HAKOMCTBY C
BO3MOJXHOCTAMU UX MMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 SIMHCTBE MaTEMATUKHU KaK HAYKH M € POJIM B IOCTPOCHHH MOJICNICH PealbHOrO0 MUpPa, IIMPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunus «YpaBHEHHSI M HEPABEHCTBA» pEaNM3yeTcs Ha MPOTSHKEHUH BCEro oOydyeHHUs Ha
ypOBHE cpeaHero ooOmiero o0Opa3oBaHuUs, IOCKOJIBKY B KaxaoMm pasnene Ilporpammer
MPEelyCMOTPEHO pEllIeHrne COOTBETCTBYIOUIMX 3a7ad. B pesynbrare oOydwaromiyecsi OBJIaJeBalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS PalUOHAIbHBIX, HPPALHOHAIBHBIX, OKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad,
cojepxanux napameTpsl. [lomydeHHble YMEHHSI HIMPOKO HMCIOJB3YIOTCS MPU HCCIEIOBAHUU
(GyHKIHMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAAHBIX 33/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIIMX ¥ HAUMEHBIINX 3HaueHUN QyHKumMH. JJaHHas copeprkarenbHas JIMHUS BKIIIOYAET B
cebst Takke (GOopMUPOBAHHE YMEHUN BBIMONHATH pacuéThl Mo GopmynaM, HpeodpazoBaHuUs
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHN, a TAKXKE BBIPAKCHUMH,
collepKaliuX cTerneHu u Jorapudmel. biaronaps usydeHuro anreOpandeckoro marepuana
MPOUCXOJUT JalbHEHIIee pa3BUTHE ANTOPUTMHYECKOTO H  a0CTPAKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TpEACTaBICHUS 3aKOHOMEPHOCTEM W 3aBUCHUMOCTE B BHUJE PAaBEHCTB W
HepaBeHCTB. Anrebpa npeanaraer 3¢ (HeKTUBHbIE HHCTPYMEHTBI JUIS PEHICHHs] MPAKTUYEeCKUX U
€CTECTBEHHO-HAYUHBIX 33/1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToanYecKas JUHUSA «DyHKIMH U TrpadUKU» TECHO MeperuieTaercs ¢
OPYTUMH  JIMHHASMH ~ y4eOHOTO  Kypca, TMOCKOJIbKY B  KAaKOM-TO  CMBICIE  3adaér
MOCJIEIOBATEIbHOCT ~ M3y4YeHUs  Marepuana. M3yyeHue  CTENEHHOW,  IIOKa3aTelbHOM,
Jorapu(pMHUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKoB, UCIIOJIb30BAHNE
GyHKUMR Ui pelieHus 3a7ad U3 APYyruxX Y4eOHBIX NPEIMETOB M peallbHOW JKU3HU TECHO
CBS3aHO KaK C MaT€MaTHYECKUM AHAJIHW30M, TAK U C PEUICHUEM ypaBHEHUH W HepaBeHCTB. [Ipn
3TOM OOJbIIOE BHMMaHUE yaesnsercs (OPMUPOBAHMIO YMEHHs BbIpaXkaTb (QOpMyIaMu
3aBUCHUMOCTH MEX]y pa3IMYHbIMU BEITMYMHAMH, MCCIEAO0BATH MOJYYE€HHbIE (YHKIIMH, CTPOUTH
ux rpadpuku. Matepuan 53Toil cojepXaTelbHOM JMHMM HaleJIeH Ha pa3BUTHE YMEHUH H
HAaBBIKOB, MO3BOJIAIOIIMX BbIpaXKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aHAJTUTHYECKOH, rpaduyeckol U  cioBecHO. Ero m3ydyeHume crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUIEHHS, CIIOCOOHOCTM K  OOOOIIEHMIO U  KOHKpETH3alluu,
MCIIOJIb30BaHUIO aHAJTIOTHH.

ConepxarensHas nuHUS «Hauana mMaTeMaTHUECKOro aHAIN3a» IMO3BOJSIET CYIIECTBEHHO
pacUIMpUTh KPYr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00Yy4arolnumMcs,
TaK KaK y HUX MOSIBIIIETCS BO3MOKHOCTh CTPOUTH TPApUKHU CIOKHBIX (DYHKIHHA, OTPEAeTsITh UX
HauOOJbIINE U HAUMEHBIIINE 3HAUEHUS, BBIUMCIATE TUIOMAAN GUTryp U 00BEMBI Te, HAXOAUTh
CKOpOCTH U YCKOpeHHUs TporeccoB. JlaHHas coaepKarenbHas JHHHUS OTKPHIBACT HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHMYeCKHMX MOJeNiell pealbHbIX CHTyalud, I03BOJISIET
HaXOJUTh HAWIydlllee pelIeHHe B TMPHUKIATHBIX, B TOM YHCJIE COIHAIBHO-YKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHUYECKOr0 aHaju3a CHOCOOCTBYET Ppa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-IOTHIECKOTO W KPEaTUBHOTO MBINIICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. O0ydaromuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYICHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 UX aBTOpax.



CopnepxaTenpHo-MeTOANYECKass JUHHUA «MHOXECTBa W JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMaTUYECKOM JIOTMKH. TE€OpEeTUKO-MHOKECTBCHHBIE
NPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHMKU W IpeajararoT Hauboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTeMaTUKU U €€ NPUIIOKEHUH, OHHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLHUIUIMHBI U UX IIPUIOKEHUA B equHoe 1enoe. [Toaromy
BaXXHO JIaTh BO3MOXXKHOCTb OOYyYarolIeMycCs IIOHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMATHKM M HCIOJb30BaTh €ro JUIsl BBIPAXKCHMS CBOMX MbICIEH. [pyrum
BAKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HAYKH CIeAyeT IIPU3HATh CBOWCTBEHHYIO €d CTPOrOCTh
000CHOBaHUH U CJIEIOBaHUE OIIpEeCIIEHHBIM IIpaBUJIaM IIOCTPOCHHUS
JI0Ka3aTebCTB. 3HAKOMCTBO € 2JEMEHTAaMHM MAaT€MaTHYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO
JIOTMYECKOTO MBIIICHUs 00y4aroIIKXCsl, HO3BOJISIET UM CTPOUTh CBOU PACCYKJIEHHUS HAa OCHOBE
JIOTHYECKUX MPaBuI, (GOPMHUPYET HABBIKM KPUTUUECKOTO MBIIUICHUSI.

B yue6HOM Kypce «Anredpa u Havyaja MaTeMaTUYECKOr0 aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOpPHIE MPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEIeH peabHBbIX CUTYallUi, NCCIEAOBAHUS 3TUX MOJEIEH ¢ MOMOIIBIO
anmapara  anreOpsl M MaTeMaTW4YeCKOro  aHajiu3a, HHTEPIpPETallMd  MOJYYCHHBIX
pe3ynbTaToB. Takue 3afjaHus BIUIETEHBI B KaXKIbIM W3 pa3fesioB MPOTrPaMMBbI, MOCKOJIbKY BECh
MaTtepual y4eOHOro Kypca HIMPOKO HCIONB3YeTCs Ui PEIICHUs NPUKIanHbIX 3anad. [Ipu
pEIIEHUH pealbHbIX NPAKTHUECKUX 3a/Jay oOydaromiuecs pa3BUBAIOT HaOIIOJATENbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BaTh aHAJIOTHIO, 0000IATh U
KOHKpETH3UupoBaTh mpobnemy. JlesrenbHOCT 1O  (OPMUPOBAHHUIO  HABBIKOB  pEIlICHUs
NPUKJIAJIHBIX 3a]1a4 OPraHU3yeTCsl B MPOIIeCCe U3yYSHHs BCEX TeM Y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIn3ay.

Ha u3yuenne yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUuYE€CKOTO aHAJIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 dJaca B
HEJIEIIO).



1. IMTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA.

JIMYHOCTHBIE PE3YJIBTATDI
1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOYyYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, NPOIENyp TPakJaHCKOro oO0ImiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM Tpa)K1aHCKOW MICHTUYHOCTH, YBRKEHUS K MPOILUIOMY H
HACTOAIIEMY POCCUMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHKH;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUSA

OCO3HaHME  JYXOBHBIX IEHHOCTEH  pOCCHUHCKOro  Hapojaa, C(HOPMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBE/ICHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMDKEHUN HAayKM W JAEATENbHOCTBIO YYEHOIro, OCO3HAHUE JIMYHOIO BKJIQJAa B IOCTPOCHME
YCTOMUYUBOrO OYAYIIEro;

4) ICTETUHYECCKOIO BOCIIMTAHUSA

JCTETHUYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTEMaTHYECKUM acCIIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/I0pPOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (U3HUecKas aKTHBHOCTB),
(1)I/I3I/I‘I€CKOG COBCPHICHCTBOBAHUC IIPH 3aHATHUAX CHOpTI/IBHO-O3)IOpOBI/ITCJ'IBHOI\/'I ACATCIBbHOCTBIO,

6) TPY10BOr0 BOCIIHTAHUSI:

TOTOBHOCTh K TPY/ly, OCO3HAHUE IEHHOCTH TPYIOJIIOOMS, HHTEPEC K pa3InyHbIM chepam
npodecCHOHANBHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U e€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIlPaBJIECHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

c(OPMUPOBAHHOCTh  DKOJIIOTUYECKOW KYIbTYphl, TOHUMAHHE BIHUSHHUS COIUATHHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKpYKAIOUIEH Cpefbl, TUIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHME MaTEMAaTHYECKOM HayKH Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNAN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEAOBATEIbCKYIO IEATEIbHOCT MHINBAYaIbHO U

B I'PYIIIIE.
METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBus:

BBISIBJISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNH MEXKIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAINUUA, OCHOBAHUSA [UIsi 0000IIeHUs U
CpaBHEHUs, KPUTEPUU ITPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMpPOBaTH U IPEOOpPa3OBbIBATH CYKJIEHUS: YTBEPAUTENIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BbBIABJIATHE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, Ipe/ylaraTb KPUTEPUM ISl BBIABJICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C KCIIONb30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEJIBHO JI0KA3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKAEHUH (IpsimMble U
OT IPOTUBHOIO), BBICTpPAaUBaTh AaApryMEHTAIUI0, IMPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh CcHocod pemeHus ydyeOHOW 3ajauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBbie nccienoBarenLcKkue 1eHCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HaHUs, (POPMYIHpPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3UIINIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  3KCIIEPUMEHT, UCCIEAOBaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHHS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YIbTaTOB, BHIBOJAOB U
00001IeHN;

MMPOTrHO3UPOBATE BO3MOXKXHOC PA3BUTUC MPOLECCCA, 4 TAKIKC BbBIABUT'ATh IMPCATIOJIOKCHUSA O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH I(e(bHHHTI)I I/IH(l)OpMaI_II/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JJI1 OTBE€TAa HAa BOIIPOC U JIA
pCUICHUs 3a/1a4u;



BbIOMpaTh MH(OpPMALMIO W3 HCTOYHUKOB  PA3IUYHBIX THUIOB, aHAJIU3HPOBATH,
CHCTEMaTH3UpOBaThb W HWHTEPIPETHPOBATh HMHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  HMH(GOpMAIMIO, TPEACTaBIATH €€ B  pasauuHbiX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HHPOPMAMKM IO  CaMOCTOATENBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHnKaTHBHBbIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
Oo0menue:

BOCIIPUHUMATH U (HOPMYIIMPOBATH CYKICHHS B COOTBETCTBHUU C YCIOBUSIMU M IEISIMH
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MHUCHhMEHHBIX
TEeKCTaX, JaBaTh IOSICHEHUS [0 XOJy pEIICHUS 3aJadd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pelaeMoi 3a1auy, BbICKA3bIBATh WICH, HALEJIEHHBIE HA IOMCK PELICHMs], COMOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KMBATh PAa3IM4Me U CXOICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOopMyIHUpoOBaTh Pa3HOIIACHsl, CBOU BO3PAKEHHUS;

NPEACTAaBJIATL PE3YJbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE TeiiCTBUS
Camoopranusauus:

COCTABJIATh IUIaH, AJTOPUTM pELICHUs 3ajJjaud, BBIOMpATh CIOCOO pelieHHs ¢ y4€ToM
MMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4éTOM HOBOM MH(pOpMALIUH.

CﬂMOKOHTpOJ’Ib, IMOLMOHAJIBHBLIA HHTEJLJIEKT:

BJIaJICTh HAaBBIKAMU MTO3HABATENILHOW Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBHUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPe3yabTaToOB, BIAJETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTHh IPH DPEIICHHHM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAl/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTA LIEJIN U YCIOBUAM, OOBSICHIATH MPUUMHBI TOCTUKEHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAEATEeIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHAA NeATEeNbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYATbHONW pabOTHI MpH
pEeIICHUN y’—Ie6HI)IX 3aaa4, I[PUHHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3aIMI0 COBMECTHOW paboThl, pacmpelenaTh BUABI padoT, JTOTOBAapUBATHCS, OOCYKIATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;



y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JICHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IIO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kJjacce oOyqaroniuiicss MOJYYUT CICIYIONIME MPEAMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM palboueill MporpaMMbl y4eOHOro Kypca «Anredpa u Havaia
MaTeMaTHYECKOTO aHaIIu3a:

Yuciaa ¥ BLIYUCIEHUS

CBOOOJHO OMEpPUPOBATH MOHITUSIMU: PAIMOHATIBHOE YHCIIO, OECKOHEUHasl MepHOaNUecKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAI[MOHATIBHBIX U JIEHCTBUTEILHBIX
YHUCel, MOAYJIb JEHCTBUTEILHOIO YUCIIA;

IPUMEHSTH 1pOOU U MPOLEHTHI JIsl PELLIEHUs IPUKIIAJHbIX 33a4 U3 Pa3In4HbIX OTpaciei
3HAHUU U pealbHOM KU3HU;

OPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUSI, IPAaBUJIA OKPYIJIEHUS, NPUKHUJIKY M OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBO6OI{HO ONeprupoOBaTh IMOHATHEM: CTCICHL C UCJIbIM IIO0KA3aTCICM, HCII0JIb30BATh
NoAXOAAIIYTO (I)OpMy 3allUCHU JICUCTBUTEIIbHBIX YHCEN JJIs PCUICHUA ITPAKTHYCCKUX 3aJlad H
MNpeaACTaBICHUA JaHHBIX,

CBOOOIHO OTEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpPaJIbHOM CTETEHU;
CBOOOJIHO OTIEPUPOBATH OHATHUEM: CTENEHB C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOJIHO ONEepUpOBaTh MOHATHSAMHU: JiorapudM 4YHcia, JECITUYHBbIE U HaTypalbHbIE
norapudmsl;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATHAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOIO apryMeEHTa.
YpaBHeHus1 U HepaBeHCTBA:

CBO60,I[HO OIICpHUPOBATH NOHATUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, PaABHOCUJIBHBIC HCPABCHCTBA,

MNPUMCHATH pPA3JIMYHBIC MCTOAbI PCHICHHUA PAlUOHAJIBHBIX U I[pO6H0'paI_[I/IOHaJ'H>HBIX
ypaBHCHHﬁ, MNPUMCHATH MCTOA HHTCPBAJIOB JJIsI PCHICHUA HCPABCHCTB,

CBO60I[HO OIICpHUPOBATH IMOHATHAMU: MHOI'OYJICH OT OHHOﬁ HepeMCHHOI\/'I, MHOTOYJICH C
OEJIbIMHA KOS(I)(i)I/IHI/IeHTaMI/I, KOpHHM MHOI'OYJICHA, HNPUMCHATHL JACJIICHHUEC MHOIo4JIcHa Ha
MHOT'OYJICH € OCTATKOM, TCOPEMY Besy " TCOpECMY Buera JJId pCHICHUSA 3a1a4,

CBOOOJHO OINEpUpPOBaTh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICIH, MCIIONb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONpPEIEIUTENN A peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IIOMOIIbIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
OIpeAEIUTENEH, UHTEPIIPETUPOBATH ITOJIYYE€HHBIN PE3yJIbTaT;



MCITOJTH30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSMH /ISl TIPEOOPa30BaHUs BRIPAKCHHI;

BBIIIOJIHATH HpCOGpEBOBaHI/IH YHCIOBBIX BI:Ip@.)KCHPIﬁ, coJcpKamnx  CTCIICHU C
panrOHAJIBHBIM ITOKAa3aTCICM;

UCIIONIb30BaTh  CBOWMCTBA JorapuMoB is  TpeoOpa3oBaHUs — JOTapU(DMHUUECKUX
BBIPAXKEHUI;

CBOOOJHO  OMEpPUpPOBATh  MOHATHUSMH:  HMppPAllMOHANbHBIC,  IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckue (opmynsl i1 [peoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUH;

CBOOOJHO ONEpUpPOBATh IOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHME, IPUMEHSThH
HE00X0uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX ypaBHEHUH;

MOZACIIMPOBATh PCAJIBHBIC CHUTyallMM Ha A3bIKC anre6pLI, COCTAaBJIATb BBIPAKCHUS,
YpaBHCHUA, HCPABCHCTBA II0 YCJIOBUIO 3aJaud, HCCICAOBATH IMOCTPOCHHLIC MOJCIN C
HCIIOJIb30BAHUEM allllapara anre6pbl.

DyHKIUUHA U TPaPUKH:

CBOOOZIHO ONEpPHPOBATH MOHATUSMH: (QYHKIHSA, CIIOCOOBI 3amaHus (YHKIMH, B3aMMHO
oOparHble (QYHKIUH, KOMIO3UIMS (YHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH SJIEMEHTApHBIC
npeoOpazoBanus rpaduKkoB GyHKIINIA;

CBOOOJHO ONEPHUPOBATh TOHATHUSMHU: OO0JIACTH ONPEICICHHUS W MHOXKECTBO 3HAYCHHM
byHKIIMY, HYIU (QYHKIUU, TIPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO ONEpPUPOBATH MOHATUSIMM: UYETHBIE W HEYETHbIE (QYHKIMM, [EPUOJUYECKHE
(GyHKLIUH, OPOMEKYTKM MOHOTOHHOCTU (DYHKIMH, MAaKCUMyMbl M MUHUMYMBbI (DYHKLUH,
HauOoJIbIlIee U HAaMMEHbIIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpHPOBATh MOHATUSMH: CTENEHHas (YHKIMA C HAaTypalbHbIM M LEJbIM
noKasaresneM, rpaQuk CTENEeHHOW (YHKIMM C HaTypaJbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0i CTENeH! KaK (pYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNeM;

ONEepUpOBaTh TMOHATUSAMH: JHMHEWHas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: IOKazaTelbHass M Jorapupmuyeckas QyHKIUHU, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHUI;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: TPUTOHOMETpPUYECKAs] OKPYKHOCTb, ONpEIesIEeHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

WCIIONTh30BaTh Tpaduku (YHKIHMA I WCCIIEIOBAHUS IPOIIECCOB W 3aBUCUMOCTEH IMpu
pellleHrr 3aja4 U3 APYruxX y4eOHBIX MPEAMETOB U PEaTbHOW KU3HU, BBIpaXKaTh (opMylaMu
3aBUCHUMOCTH MEXy BEIUUYNHAMU;

Hayana MaTeMaTH4eCKOI0 aHAJINA3A:

CBOOOZHO OMEpUPOBATH MOHATHAMH: apudmMeTrndeckass U TeoMeTpudeckas Mporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FreOMETPUYECKasi MPOTPECCHsl, TMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIia CII0XKHBIX MPOLIEHTOB, UMETh MPEJICTABICHUE O KOHCTAHTE;



HCIOJIb30BaTh IPOrPECCUU JIJISl PELICHHsI pEalIbHBIX 3aJ]1ad MPUKJIAJHOTO XapaKTepa;

CBOGOI[HO OIICpHUPOBATH IIOHATHUAMMU noCIacaA0BaTCIbHOCTD, CIIOCOOBI 3aJaHus
HOCHGHOB&TCHBHOCTeﬁ, MOHOTOHHBIC U OT'PaHUYCHHBIC IMMOCJICA0BATCIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUA MATCMATUYCCKOI'O aHalIn3a KaK aHaJIn3a OCCKOHEUHO MaJbIX;

CBOOOIIHO ONEpPHPOBATh MOHATHSAMHU: HETPEPBIBHBbIC (YHKIMH, TOUYKH pa3pbiBa Tpaduka
byHKIMH, acCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: (YHKLHS, HENpepblBHAas Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUH [T peILICHHs 3a1a4;

CBOOOZHO ONEpPHPOBaTH MOHATHUSAMM: IIepBasi M BTOpas MPOU3BOAHBIC (YHKIUH,
KacaTenbHast K rpaduky QpyHKINY,

BBIYUCIIATh IIPOU3BOAHBIE CYMMBI, NPOU3BEACHUSA, YaCTHOIO M KOMIIO3HLIMHM JABYX
byHKUIMH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUII;

HCITOJIH30BaTh TCOMETPUUYECKUA M (PU3UUECKHUI CMBICI IIPOU3BOIHOM ISl PEIICHUS 3a]1a4.
MHoskecTBAa U JIOTHKA:
CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: MHOYKECTBO, OIlEpaIliy HaJl MHOKECTBaAMHU;

HCIIOJb30BaTh TeOpeTI/IKO-MHO)KCCTBCHHI)IfI arnrmapar i OIrMCaHusd pCaJIbHBIX MHPOLCCCOB
u HBHCHHﬁ, IIpU pCHICHUH 3aJia4 U3 APYTIux y‘le6HBIX npeaAMCETOB;,

CBOOOJHO ONEpPUPOBaTh MOHATUSAMU: OIPEACICHHUE, TEOpPEMa, YPAaBHEHUE-CIEICTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K koHmy oOydenus B 11 Kiacce oOydarouuiics MNOMYYUT CIEAYIOUIME MpPEIMETHbIE
pe3ysbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayana
MaTEMaTHUYECKOTO aHAIIN3a»:

Yucaa ¥ BLIYUCTIEHUS

CBOOOJTHO OIEpPUPOBATH TMOHATHSMHU: HATypalbHOE U II€JI0€ YHCIO, MHOXECTBa
HATypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTu nensix yucen, HOJ[ u HOK
HATypaJbHBIX YMCEN IJIs PEIICHU 3a1a4, IPUMEHATh alroput™ EBKina;

CBO6OI[HO ONCpHUPOBATH MMOHATHEM OCTATKa IO MOJAYJIIO, 3alIMCbIBATh HATYPaJIbHBIC YUCIIa
B Pa3JINYHBIX NO3UIHWOHHBIX CUCTEMAX CHUCIICHUA,

CBOOOJHO OMNEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHUCIO U MHOKECTBO KOMIUIEKCHBIX
quCell, MPEICTaBIATh KOMIJICKCHBIE YHCIIa B alreOpandeckoil ¥ TPUrOHOMETPUUECKO (opme,
BBIMOJIHATH apu(METHUECKIE ONepallii ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBO60}IHO OIICpHUPOBATH TTOHATUSAMMU: HUppalMOHAJILHBIC, IIOKa3aTCJIbHBIC u
J'IOl"apI/I(bMI/ILICCKI/Ie HEPAaBCHCTBA, HAXOJUTH UX PCHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IICPEXOA0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;



CBOOOJHO ONEpPUPOBATH MOHSITHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoO0X0ouMBbIe (HOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CHUCTEMBbI-CJIC/ICTBHSI, HAXOJIUTh PELICHUS CUCTEMbl U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAMOHATIbHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

peliaTh palUOHAlbHbIE, MPpPALMOHAIbHBIE, [OKa3aTelbHbIE, JOrapupmuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEP KAILKME MOLYJIN U ITapaMeTpBbL;

IPUMEHSATh TpapuuecKue METO/bI Ui pellleHHs] ypaBHEHUI 1 HEpaBEHCTB, a TaKKe 3a]a4
C ImapaMeTpaMu;

MOACIIUPOBATE PCAJIbHBIC CHUTyalMM Ha A3BIKE aJ'Il"C6pBI, COCTaBJIAATh BBIPAKCHUS,
YpaBHCHUA, HCPABCHCTBA M HX CHCTCMbI II0 YCJIOBUIO 3aJiadu, HCCICIOBATH ITOCTPOCHHBLIC
MOJACIIN C UCITI0JIb30OBAHUEM allriapara anre6pbl, HHTCPIIPCTUPOBATDH HOJ'Iy‘lCHHBIfI pPE3yabTaT.

DOyHKIUUHA U TPaPUKH:

CTpOUTHh TpaduKU KOMIO3UIUU (YHKIMH C MOMOIIBIO0 AJIEMEHTAPHOTO HCCIETOBAHUS U
CBOMCTB KOMITO3HIINHU ABYX ()YHKIIHIA,

CTPOUTH TeoMeTpHuueckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIUHATHOM IIIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;
OPUMEHATHh QYHKIMHU U1 MOACITUPOBAHUS U UCCIEJOBAHUS PEAIbHBIX POLIECCOB.
Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BaTh IPOU3BOJIHYIO JJIS HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaxXoauThb HanOOJIbIIICe U HAMMEHBIIIEe 3HAUCHUS (bYHKHHH HerepLIBHOﬁ Ha OTPEC3KCE,

WCIIOJIH30BaTh MPOU3BOIAHYIO JIJISi HAXOXKJEHUS HAWJIYUIIETrO PEIICHUs B MPUKIAIHBIX, B
TOM YHCIIE COLUUATBbHO-DPKOHOMHYECKHUX, 337adax, ISl ONPEICICHHUS] CKOPOCTH U YCKOPEHUSs
npolecca, 3alaHHOr0 (OopMyJI0i UITH TpapuKoM;

CBOOOIHO OMEPUPOBATh MOHATUAMHU: TIEpBOOOpa3Hasi, ONpeAeNEHHBIN HHTETPal, HAXOAUTh
MepBOOOpA3HBIC 3JIEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpasn 1o (opmyne HproToHa-
JleliOHMIA;

HaxXxoAuTh IJIOIIaau IINIOCKUX (1)I/Il"yp 1 00BEMBI TEJI C MMOMOIIIBIO MHTCIPAJIa;

MMETh TNPEJICTABIIEHHE O MaTeMaTHYECKOM MOJEIMPOBAHMM Ha TMPUMEPE COCTABICHUS
nudepeHIabHBIX YPaBHCHUH;

peuiaTh NpPUKIAJAHBIC 3ada4U, B TOM YUCIIC COLHAIIBHO-3KOHOMUYCCKOTO U (I)I/I3I/I‘-ICCKOI‘0
XapakTepa, CpeaACTBAMH MaTEMATUYCCKOT'O aHaJIM3a.



2. COAEP)KAHUME YYEBHOI'O ITPE/IMETA.

10 KJIACC
Yucsa 1 BBIYUCICHHUS

Panmonaneupie uncia. OOBIKHOBEHHBIE W ACCATHYHBIC TPOOH, MPOICHTHI, OECKOHEYHBIE
nepuoanydeckue podu. [Ipumenenue apodeii U MPOLEHTOB ISl peICHHs TPUKIIAHBIX 3a1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUU U PEATbHON KU3HHU.

JelictBuTenbHble 4ucia. ParmoHaibHbIe W WppaldOHAIbHBIE 4YHCIA. ApudMeTHIecKue
Oomepaluu C JIEUCTBUTEIbHBIMU  4uCIaMU. Moaynb  JEMCTBUTENBHOTO YHCIA U €ro
cBoricTBa. [IpuOmmkéHHBIC BBIYMCIICHUS, PABHIIa OKPYTJICHHsI, TPUKUJIKA U OLICHKA pe3yibTaTa
BBIUHCIICHH.

Crenens ¢ menbiM nokazateneMm. bunom Herorona. Mcnonb3oBanue moaxossiieii popMbl
3alUCH JACHUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKHUX 3a/1a4 U MIPE/ICTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HATYpaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
[I0KA3aTeJIEM.

Jlorapudwm gucia. CoiicTsa iorapudma. JlecaTHaHbIe ¥ HATYpaTbHBIC JIOTAPUPMBI.

CI/IHyc, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YHCJIOBOI'O aApryMcCHTA. ApKCI/IHyc, APKKOCUHYC U
APKTAHI'CHC YUCJIOBOI'0 aprymMmeHTa.

YpaBHeHUs] M HEPABEHCTBA

Toxnecrsa u TO>KJIECTBECHHBIE npeoOpa3oBanus. Y paBHEHNE, KOpEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHHMs W ypaBHeHUsA-cleACTBUA. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOABI pEHICHUs IEeNbIX M JIPOOHO-PAllMOHAIBHBIX YPaBHEHUH WU
HEpaBEHCTB. MHOTOWIEHBI OT OJHOM I€pEMEHHOM. JlelleHne MHOTOWIeHa Ha MHOTIOYJIEH C
ocraTkoM. Teopema be3y. MHorousnens! ¢ nensiMu ko3 duuuenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. OCHOBHBIE ~ METOJABI  PEIIEHHUS  UPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUI.
[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJAbI peIIeHHUs JIOrapupMHUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpHueckue ¢(opmyisl. I[IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHMI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewienne cucreM IMHEHHBIX ypaBHEHMH. Marpuia CHUCTEMbl JIMHEHWHBIX YpaBHEHHM.
Onpenenurens MaTpUIBI 2X2, €ro TEeOMETPUYECKHH CMBICI W CBOMCTBA, BBIUHCICHUE
€ro 3HaYCHMs, NPUMEHEHUE ONPEHEIUTENS JUIA PEMIEHUS CUCTEMBbl JMHEWHBIX YpPaBHEHUM.
Pemienne npukiagHbIX 3a7ad ¢ MOMONIBIO CHCTEMBI JIMHEHWHBIX ypaBHeHUM. MccnemoBaHue
IIOCTPOEHHOM MOJIETH C TOMOLIBIO MAaTPULL U ONIPEAECITUTENEH.



[TocTpoeHrne mMaTeMaTHYECKUX MOJENIEH peaJbHOM CHUTyallud C MOMOUIBIO YPABHEHHU W
HCPABCHCTB. HpI/IMeHeHI/IC ypaBHeHI/Iﬁ U HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3ada4d U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHOW KU3HH.

DOyHKUUH U rPpapuKu

Oynkuus, crnocoObl 3amanus QyHKIMU. B3ammuo oOpartable ¢ynkumu. Kommosunms
bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OO6nacTh onpeneneHus 1 MHOXKeCTBO 3HadeHu ¢yHkunu. Hymn ¢ynkuuu. I[Ipomexyrku
3HaKonocTossHecTBa. YETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMyMbl 1 MUHMUMYMbl (pyHKuuu. Hanbosnbiiee 1 HauMeHblIee
3HaYeHUs (PYHKIIUU Ha TPOMEKYTKE.

JluHeliHasi, KBapaTHYHAs ¥ APOOHO-JIMHEHHAS QYHKIIUH. DIIEMEHTAPHOE UCCIICAOBAHKIE
MOCTPOCHHE UX TPAPHUKOB.

CreneHHass (yHKIMS C HaTypaJbHBIM M LENbIM IoOKa3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHSA N-Of CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypaJbHBIM
IIOKa3aTeJIEM.

[TokazarenpHas u norapupmudeckas GyHKINU, UX CBOMCTBa U rpaduku. Mcmnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpuveckass OKPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPHUYECKUX  (HYHKIIHNA
YHCJIOBOI'O apryMEHTA.

OYHKIMOHATBHBIC 3aBUCHIMOCTH B PEATIbHBIX MPOIIeCcCaxX U SBJICHUSX. [ paduKu peanrbHBIX
3aBHCUMOCTEN.

Hauyajsa MaTeMaTH4eCKOro aHaJIu3a

HOCHGHOB&TGHBHOCTI/I, CII0COOBI 3aJaHus HOCJIC,HOBaTeHBHOCTeﬁ. MeTOI[ MaTeMaTH4eCKOM
HWHIAYKIWH. MOHOTOHHBIE U OIpaHUYCHHBIC TTOCJICA0BATCILHOCTH. I/ICTOpI/IH BO3HHUKHOBCHU
MaTeMaTUYECKOro aHajli3a KaK aHalIn3a 0CCKOHCYHO MallbIX.

Apudmernueckass U reoMmerpuueckas — nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEANIbHBIX 3aJa4 IPUKJIaJHOTO XapaKTepa.

HenpepbiBHble (QyHKIMM U HMX cBOHCTBAa. TOUKM pas3pbiBa. ACHMIITOTHI TI'paUKOB
¢ynkuuii. CBoiicTBa (QyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPepbIBHBIX (YHKIIUM JIsl pelIeHUs 3a/1a4.

[TepBas u Bropas nmpousBojHble GyHKIMH. ONpeneneHne, reoMeTpUIecKuil U GpU3NIecKui
CMBICI POM3BOAHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[TpousBonHbIe AreMeHTapHbIX (QyHKIMHA. [Ipon3BoHAST CyMMBI, TPOU3BEACHHS, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

MHo:kecTBa U JIOTHKA

MHOXeCTBO, Oomepariyu HaJ MHOXECTBaMU W WX CBOMCTBa. /[narpammer Diinepa—Benna.
IIpruMmeHeHne TEOPETUKO-MHOKECTBEHHOIO aIrapara Uil ONUCAaHMS PEAJbHBIX IPOLECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX yUYEOHBIX MTPEIMETOB.



Onpenenenne,  Teopema,  CBOWCTBO ~ MaTeMaTHYeCKOro  OOBEKTa,  CIIEACTBHE,
J0Ka3aTcCiIbCTBO, paBHOCI/IHLHBIC ypaBHeHI/ISI.

11 KVIACC
Yucya 1 BLIYUCICHHUS

Harypanpaple u 1enbie 4ywcina. [[puMeHeHUE NPU3HAKOB JETUMOCTH IIETBIX YHUCEIl,
HanOoybmmi obmuit aenurens (nanee — HOJl) u nHanmenbinee obmee kpatHoe (qaee — HOK),
OCTaTKOB I10 MOAYJIO, anropuTMa EBKima st pemeHus 3a1a4 B IEeNbIX YUCIIaX.

KommiekcHble uyncna. Anrebpandeckass ¥ TpUTOHOMETpUYeckass (OpMBbI  3alHCH
KOMIUIEKCHOTO Yrciia. ApudMeTHdecKue onepandyd ¢ KOMIUICKCHBIMU 4rciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAuHAaTHOU TiockocTu. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uwncia. [[puMeHeHre KOMIUICKCHBIX YHCel Ui pelieHus (U3HYECKUX |
FeOMETPUUECKUX 3aJ1au.

YPaBHeHHﬂ H HEPAaBCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMbI-
cieacTBus. PaBHOCHIBLHBIC HCPaBCHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TOMOIIBI0 TPUTOHOMETPUYECKOM
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEeLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.
OcHOBHBIE METO/IbI PELLICHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHEHHIA.

YPaBHeHI/IH, HCPAaBCHCTBA U CUCTEMBI C ITapaMETpaMHu.

[IpuMeHeHne ypaBHEHHH, CHCTEM M HEPaBEHCTB K PEUICHUI0 MAaTeMaTHMYECKUX 3aJ1ad U
3aJa4 M3 Pa3IMYHBIX OOJIacTel HAayKH W peajbHOM >KM3HM, WHTEpHpeTalus IOJIy4eHHbIX
pe3yJbTaTOB.

DOyHKIUH U rPpapuKu

I'paduk xommozunmu QyHkuui. ['eomerpruyeckue oOpa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKH.

I'paduueckue MeTOABl pelICHUs ypaBHEHUH M HepaBeHCTB. I'paduueckre MeTobl
peleHus 3aa4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpadukoB (YHKIMNA JUIsI MCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX YyUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana mareMaTH4ecKkoro aHajamsa
[IpumeHeHre TPOM3BOJAHOM K HCCIENOBAaHUIO (QYHKIMH HAa MOHOTOHHOCTH H

9KCTpeMyMbl. HaxoskieHre HanOOJIbIIIEro ¥ HAMMEHBIIIETO 3HAYCHUN HETPEPHIBHON (PYHKIIUU HA
OTpe3Ke.



[IpuMeHeHHe TPOW3BOAHOM ISl HAXOXKIACHUS HAWIYUIIETO PEIICHUS B TPHKIATHBIX
3a/a4ax, I OMpEJeNieHUsT CKOPOCTH M YCKOPEHHS IMpoliecca, 3aJaHHOTO (OpMyIIoN win
rpaguKoM.

[TepBooOpasHas, OCHOBHOE CBOWCTBO mepBooOpa3HbiX. [lepBooOpa3HbIe 3IeMEHTAPHBIX
byukuuii. [IpaBuina HaxoXkAEHUS IEPBOOOPA3HBIX.

Murerpain. 'eoMeTpu4eCKuid CMBICI MHTErpaja. BeruucieHne OnpenesiEHHOro MHTerpaina
o ¢popmyne Hprorona-JleitOnua.

[IpumeHeHne wWHTerpajga I HAXOXKICHUS IUIOMaNeld IUIOCKUX ¢uryp u o0BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemeHnit TuddepeHanbHbpIX ypaBHEeHHH. MaTeMaTHuecKoe MOJICIINPOBaHUE
peabHbBIX MIPOLIECCOB C MOMOILBIO AU(PepeHInaNbHBIX YPABHEHUI.



3. TEMATUYECKOE [INTAHUPOBAHMUE, B TOM 4ncJie ¢ yueTom padoueii
NPOrpaMMbl BOCITUTAHUSI.

TemaTuueckoe IIaHUPOBaHUE 10 alredpe U Havana MaTeMaTHueckoro aHanuza s 10-11
KJIACCOB COCTABJICHO C YU4€TOM pabodeld mporpaMMbl BociuTaHusl. BocnuraTensHbIi
NOTEHIMAJ JAHHOTO y4eOHOro IpeMeTa 00eceurBaeT peajln3aluio CISAYIOINX LEIeBbIX
IpUOPUTETOB BocnuTanus odydaromuxcsa COO co3naHue 6JaronpusITHBIX YCIOBUH JUIs
Pa3sBUTHSL COLIMAIBHO 3HAYMMBIX OTHOILEHUH MIKOJIbHUKOB, U, IIPEXJI€ BCEr0, IEHHOCTHBIX
OTHOLICHUM:

- K 3HaHMSM KaK MHTEIJICKTYyaJIbHOMY pecypcy, odecreunBaroniemMy Oyayiiee yenoBeka, Kak
pe3yNbTaTy KPOMOTINBOTO, HO YBJIEKATEIbHOIO y4eOHOro TpyAa.

10 KJIACC
Ne /it HaumenoBanue pa3zneios bl KomnuecTBo yacos

1 MHOXEeCTBO JIEMCTBUTEILHBIX YHUCEIL. 24
MHorousneHsl. PanioHanbHbIe ypaBHEHHUS U
HepaBeHCTBA. CHCTEMBbl TUHEHHBIX YpaBHEHUN

2 Oyukuuu U rpaduku. CreneHHas GyHKIIHS C 12
EJIBIM TTOKa3aTeseM
3 ApHupMETHUECKUI KOPEHb N-O1 CTEIEHH. 15
HppammoHanbHble ypaBHEHHS
4 [TokazarenpHast pynkmus. [TokazareapHbIe 10
ypaBHEHUS
5 Jlorapudmuueckas GyHKIIUSA. 18
Jlorapugmmuueckue ypaBHEHHS
‘6 HTpHrOHOMeTqueCKI/Ie BBIPAXXEHUS U YPaBHEHHUS H 22 ‘
‘7 HHOCJ‘IGI{OB&TGJ‘IBHOCTI/I U IIPOrPECCUu H 10 ‘
‘8 HHCHpepHBHHe ¢ynkuuu. [IponsBoanas H 20 ‘
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 5
3HAaHUU

IUTOTO [ 136 |




11 KUIIACC

No HaunmenoBanue pa3zienoB U TeM NporpaMMbl KonnuectBo yacoB

n/m

1 ||MccrnenoBanue GyHKIMI C ITOMOIIBIO 22
MPOU3BOAHOMN

‘2 HHepBoo6pa3Ha51 U MHTErpa “ 12

3 |[paduxu TpuroHoMeTpuyecKux (GyHKIUH. 14
Tpuronomerpruyeckue HepaBeHCTBA

4 ||MppauuoHanbHble, I0Ka3aTeIbHbIE U 24
norapuMuUecKre HepaBeHCTBA

‘5 ”KOMHJ‘ICKCHHG yucna “ 10
‘6 HHaTypa.]‘IBHBIe U 1IEJIbIC Yncia H 10
7 ||CucTteMbl paliMOHAIBHBIX, HPPAITMOHAIBHBIX 12

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHHHA

‘8 H3aﬂaq1/1 C IapaMeTpaMu H 16

‘9 HHOBTOpeHI/Ie, 000011IeHHE, CHCTEMATH3AIIAS 3HaHI/H71H 16

‘I/ITOFO H 136
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