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INOACHUTEJIBHA 3AIIMCKA

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTH4e€CKOrO aHajIu3a» SBJSETCS OJHUM U3 HanboJjiee 3HaYNMbIX B
nporpamMme CTapiiei MIKOJIbl, MOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ECIEeYNMBAET HHCTPYMEHTAIBHYIO 0a3y
JUISL M3YYEHHs] BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (hOPMUPYET JIOTMUECKOE U
aOCTpakTHOE MBIIUICHWE YyYalluXCsi Ha YpOBHE, HEOOXOOUMOM Il OCBOCHHUS HWH(OPMATHKH,
00IIeCTBO3HAHMSI, UCTOPUH, CIOBECHOCTH M IPYrHX AUCHMIUIMH. B paMkax maHHOro Kypca yyamuecs
OBJIAJICBAIOT YHUBEPCAIBLHBIM S36IKOM COBPEMEHHOUN HAyKH, KOTopas (OopMyIHpyeT CBOU JTOCTHIKCHUS B
MaTeMaTh4eckoi dopme.

Kypc anreOpbl M Hadanm MareMaTHYeCKOrOo aHaIM3a 3aKIaJbIBACT OCHOBY [UISl YCHEIIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, ONOJIOTUH, TOHUMAaHHUSI OCHOBHBIX TCHJICHITUH Pa3BUTHUS SKOHOMUKH
U OOIIECTBEHHOM >XM3HH, MO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX LH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIB30BATh UX JUIS JAIbHEHIIIET0 00pa30BaHuUsl U B TIOBCEHEBHOM KHU3HU. B
TOK€ BpeMs OBIaJeHHe aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHM KOHCTPYKLIMSIMH anreOpbl U
MaTEMaTUYECKOr0 aHaJIM3a Pa3BUBAET YMEHHUE HAXOIAUTh 3aKOHOMEPHOCTH, 0OOCHOBHIBATH UCTUHHOCTb,
JOKa3bIBaTh YTBEPIKJICHUS C TOMOUIBIO MHIYKIIMH U PACCYKAAaTh IeIyKTHBHO, UCIIOJIb30BaTh 0000IIeH e
¥ KOHKPETH3AIHI0, a0CTparupoBaHue U aHAJIOTHI0, JOPMUPYET KPEaTHUBHOE U KPUTHIECCKOE MBIIIUICHHUE.

B xozxe usydenus kypca «Ainrebpa M Hayala MaTeMaTUYECKOTO aHAlIM3a» YYalUecs MOJIydaroT
HOBBIM ONBIT PELICHUS MPUKIAIHBIX 33734, CAMOCTOSITEIBHOIO MOCTPOEHUS MATEMATUYECKUX MOJEIIECH
peaNbHBIX CUTYalUi, THTEPIIPETALMU TIOJYYEHHBIX PEIICHHH, 3HAKOMSTCS C IPUMEPaMU MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEMN B IPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIUMUCA MATEMATUYECKUMH OTKPBITUSIMU U KX
aBTOpamH.

Kypc oOiamaeT 3HaUUTEILHBIM BOCIIUTATEIBHBIM TOTCHIIMATIOM, KOTOPBIA pean3yeTcs KaK 4epes
y4eOHBId MaTepuall, CIOCOOCTBYIOIIUNA (QOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK U Yepes
cnenupuKky y4eOHOH AESITeNbHOCTH, TpPeOyromeld MPOJOKUTEIFHON KOHIICHTPAIIMA BHHMAHUS,
CaMOCTOSTENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3YyJIbTAT.

B ocHoBe Meroamku oOydeHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a JISKHUT
JIeATeTbHOCTHBIM MPUHIIUAT 00YYEHUSI.

B ctpykType kypca «Anredpa 1 Hauarza MaTEMAaTUYECKOT0 aHAIN3a» MOXKHO BBIJICJIUTh CIEAYIOLIUE
COJIepKaTENbHO-METONYECKHE TMHUU: «Uncna ¥ BEIYUCICHUD», «DyHKINU U Tpa@uKny, «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremarmueckoro ananmmsa», «MHOXecTBa M JOruka». Bce OCHOBHBIE
COJIePKaTENbHO-METOMYECKHE TMHUY U3Y4al0TCS HA MPOTSHKEHUU JIBYX JIeT 00yUeHHs B cTapllel IKoJe,
€CTECTBEHHO JOMOJIHSSA APYT Apyra U MOCTEIEHHO HACHIIIAsCh HOBBIMU TE€MaMU U pazzieaaMu. MOXKHO C
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SBISETCS WHTETPATHUBHBIM, MOCKOIBKY OOBEAMHSET B cebe
COJIepKaHUE HECKOJbKMX MAaTeMAaTHMYeCKUX JUCHIMIUIMH, TaKUuX Kak airedpa, TPUTOHOMETPHS,
MaTeMaTU4YeCKUaHaIn3, TEOPHUSl MHOXKECTB, MaTeMaTuyeckas jioruka u ap. [lo Mepe Toro, kak yvamuecs
OBJIQJIEBAIOT BCE O0sIee MMPOKUM MaTEMAaTHYECKUM arIapaToM, Y HUX MOCJIeI0BaTeaIbHO (OPMUPYETCS U
COBEPLICHCTBYETCS YMEHUE CTPOUTh MAaTEMATHYECKYIO MOJIEIIb PEATIbLHOM CUTyalluy, IPUMEHSTh 3HAHMUS,
MOJIyYEHHBIC TIPU U3YyUEHUU Kypca, JUTsl peIIeHUs CaMOCTOSITENHHO CPOPMYITUPOBAHHON MaTEMAaTHIECKOM
3a71a4M, a 3aTEM UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenpHO-MeTOIUYECKasT JUHUA «Uucina W BBIYUCICHHS» 3aBepmiaeT (GpopMUpOBaHUE
HABBIKOB MCTIOJIb30BaHUS JACHCTBUTEIHHBIX YHCEN, KOTOpOE ObUIO HA4aTO B OCHOBHOM mIkoie. B crapieit
IKOJIe 0c000€ BHUMAHHUE YyaenseTcss (HOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYHCICHHM,
BKIIIOUAIONIUX B CeOsl MCMOJIB30BAHUE DPANMMUYHBIX (HOpPM 3amUCH 4YHCIAa, YMEHHE JeNaTh MPUKHIKY,
BBITIOJIHATh ~ MPUOTMKEHHBIE  BBIYUCIICHHS, OIICHWBATh  YHCJIOBBIE BBIPAKEHHs, padoTath ¢
MaT€MaTUYECKUMH  KOHCTAHTaMH. 3HAKOMbIE y4YalllUMCS MHOXXECTBA  HATypallbHbBIX,  IIEJIbIX,
palMOHANBHBIX U JEHCTBUTEIBHBIX YHCEN JOMOIHIIOTCS MHOKECTBOM KOMITJIEKCHBIX Yncell. B kaxaom u3
ATUX MHOXECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBbIC €My crenu(puuecKkrue 3aJaud U ONepaluu: JeJCHHe
HaIleJI0, OTIEPUPOBAHUE OCTAaTKAaMU HA MHOJKECTBE IEJIBIX YHCEN; 0COOBIE CBOWCTBA PAIlMOHAIBHBIX H
UPPAIMOHATFHBIX YMCEIT;, apu(pMETHUECKUE OTepaIlii, a TaK)Ke U3BJICUCHUE KOPHS HATYPaJbHOM CTENEeHI
Ha MHOXECTBE KOMIUJIEKCHBIX yucel. biarogaps mocienoBareibHOMY PaCIIUPEHUIO KPyra HCIOJIb3YEMbIX
YHCcell ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU MX TIPUMEHEHUs JJIsl PEIICHUs Pa3InYHBIX 33134 GOpMUPYETCS
MIPEICTABJICHUE O €IMHCTBE MAaTEMAaTUKN KaK HAYKH U €€ POJIM B IOCTPOEHUHU MOJENEN pealbHOrO MUPA;



IIUPOKO HUCIIOIB3YIOTCS 00001eHne 1 KOHKPETU3AITHS.

JIuaus «YpaBHEHHS M HEPABEHCTBA» PeaIM3yeTCsl Ha MPOTSHKEHUHM BCETO OOYYEHHUs B cTapiieit
LIKOJIE, TOCKOJIBKY B Ka)KJIOM paszeie [IporpaMMbl IpeyCMOTPEHO pelIeHre COOTBETCTBYIOIINX 3a1a4. B
pe3ysbTare ydauyecs OBJIaEBAOT Pa3IMUYHbIMU METOAAMU PELIEHUS PallMOHAJIbHBIX, HPPALMOHAIIBHBIX,
IIOKa3aTesbHbIX, JOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe
3a1a4, cojepKamux napameTpbl. IlomydyeHHble yMEHHS IIMPOKO MCHOJIb3YIOTCS IPU HCCIIEI0BAaHUU
(GYHKIMH C HOMOILIBIO NPOU3BOJHOM, IPHM PELICHUH MNPHUKIAJHBIX 3a7ad M 3a7ad Ha HAXOXKAECHUE
HanOONBIINX M HAaUMEHbIIMX 3HA4eHWH (yHKUMU. JlaHHas copepkaTeNbHasl JIMHHUS BKIIOYACT B ceOs
TaKkke (OpPMHPOBAHUE YMEHHUIl BBINOJHATH Pacdy€Thl 1Mo (opMysaM, IpeodOpa3oBaHUs PallMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TAKXKE BBIPAKEHUH, COJEP)KAIMX CTEIEHU U
aorapudmsl. braromapst n3ydeHuro anredpandeckoro Marepuaa MPOMCXOAMUT AajbHeWllee pa3BUTHE
QITOPUTMUYECKOTO W a0CTPAKTHOTO MBIIUICHUS ydalluxcs, (OPMUPYIOTCS HABBIKH JIETYKTUBHBIX
paccykaeHul, paboThl C CUMBOJIBHBIMU (hOpMaMHU, NPEJICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJEC DPAaBEHCTB W HepaBeHCTB. AunreOpa mnpennaraer 3¢G(QEKTUBHbIE HHCTPYMEHTHI ISl pEIICHUS
IIPAKTUYECKUX U €CTECTBEHHOHAYUYHBIX 3a/1a4,HarsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak sA3bIKa
HayKH.

ConepxatenbHo-MeToandeckas TMHUA «DyHKIMU U rpadUKu» TECHO MEepeIuieTaeTcs ¢ IpyruMu
JUHUSAMHM Kypca, ITOCKOJBKY B KaKOM-TO CMBICIE 3alaéT MOCIEI0BAaTEIbHOCTh M3YUYEHHUS MaTepuala.
W3ydenue cTeneHHOM, TOKa3aTeIbHOM, JTOrapu(MUIECKON H TPUTOHOMETPUIECKUX (PYHKIUH, UX CBOWCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMHA 1JIs pelieHus 3a7a4 U3 APYruxX y4eOHbIX IPEIMETOB U peabHOU
YKU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHMYECKUM aHAJIM30M, TaK U C PElICHHEM YpaBHEHUN U HEPaBEHCTB.
[Tpu sTOM GoJibIIOE BHUMaHUE yAEIsAeTCS (OPMUPOBAHUIO YMEHUS BhIpaXKaTh (GOpMyIaMU 3aBUCUMOCTH
MEXY Pa3InYHBIMH BEJTMYMHAMHE, UCCIIEA0BATh MOy4YeHHbIE ()YHKIINU, CTPOUTH UX Tpaduku. MaTtepuai
9TOW COJEpPIKATEJIIbHOM JIMHUM HAlLleJIEH Ha pPa3BUTHE YMEHUN M HAaBBIKOB, IO3BOJIIOIIUX BBIPAXKaTb
3aBHCUMOCTH MEXKJy BEIIMYMHAMUB PA3IMYHON (opMe: aHATUTHIECKOH, rpadudeckoit u cinoBecHoi. Ero
U3yYeHHe CHOCOOCTBYET PAa3BUTHIO AITOPUTMHUYECKOIO MBIIUICHHS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETH3all1iH, UCII0JIb30BAHUIO aHAJIOTHH.

CopepxarenpHas JymHUA «Hawasa MaTemMaTHMUecKoro aHaiau3a» IO3BOJSAET  CYLIECTBEHHO
pacIIMPUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKJIAJHbIX 33a4, JOCTYTHBIX IIKOJIbHUKAM, TaK KaK y HUX
HOSBISETCS BO3MOXKHOCTb CTPOUTHh TpaUKH CIOXKHBIX (YHKUIMH, ONpeNesaTh WX HauOoJbIIuEe U
HAauMEHbBIIINE 3HAUEHUS, BBIYUCIATH IUIoUaan QUryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U YCKOpPEHUS
npoueccoB. JlaHHasg colep)kaTenbHas JIMHHUS — OTKPBIBAET HOBBIE BO3MOXHOCTH  IOCTPOECHMS
MaTeMaTUYeCKUX MOJENeH peallbHbIX CHUTyalluid, II03BOJISIET HAXOAWTh HAWIydllee pelleHue B
IPUKIAJHBIX, B TOM YHCJIE COLMAJIBHO- DJKOHOMHMYECKMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYeCKOr0 aHajdu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOpPMaIbHO-TIOTUYECKOTO |
KPEaTUBHOTO MBILUIEHHs, (POPMUPOBAHNIO YMEHHUM pacro3HaBaTh MPOSBIECHUS 3aKOHOB MAaTE€MaTHKH B
HayKe, TEXHUKE M HMCKYCCTBE. Y4Yallluecs Y3HAaIOT O BBIJAIOIIMXCS pe3yJbTarax, MOJYyYEHHBIX B XOJe
pa3BUTHSI MaTEMATUKU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHo-MeTOIMYECKasT JTUHUS «MHOXKECTBa M JIOTMKAa» BKIIOYAeT B ce0s 3JIEMEHTHI
TEOPUU MHOKECTB UM  MaTeMAaTUYECKOW JIOTUKH. TEeOpeTHMKO-MHOKECTBEHHBIE IPEACTABIICHUS
IPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU W THpeuiaraloT HauOosiee YHHMBEpPCAIbHBIN S3bIK,
00BEeTMHSIOMNI BCE pa3esibl MaTeMaTHKHU U €€ MPHIIOKEHHUHM, OHU CBSA3BIBAIOT Pa3Hble MaTeMaTHUECKUE
JUCIUIUIMHBL U UX TMPWIOKEHUS B enuHoe ueioe. [losToMy BaXHO AaThb BO3MOXHOCTH IIKOJBHUKY
IOHMMATh TEOPETUKO-MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTEMAaTUKM U MCIONb30BaTh €ro JUis
BBIpQXXEHHSI CBOMX MbICHed. J[pyrum BaKHBIM MPU3HAKOM MaTEeMaTHKW KaK HAyKH ClIeyeT MPHU3HATh
CBOWCTBEHHYIO €H CTPOrocTb OOOCHOBAHUH W CII€JJOBAaHUE OIpPENENEHHBIM IpaBHJaM IOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAaMH MAaTeMaTUYeCKON JIOTMKM CHOCOOCTBYET pPAa3BUTHIO
JIOTUYECKOT0 MBIIIJIEHUS Y4allluXCsl, I03BOJISIET UM CTPOUTh CBOM PACCYXACHHS Ha OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIICHUSI.

B kypce «Anrebpa M Hayama MaTeMaTHYECKOTO0 aHalIM3a» MNPUCYTCTBYIOT  OCHOBBI
MaTeMaTUYeCKOT0 MOJEJIMPOBAHUS, KOTOpbIE NPHU3BaHbI CIIOCOOCTBOBATh (POPMHPOBAHUIO HABBIKOB
MOCTPOCHMS MOJIENIel peabHbIX CUTYAIMH, HCCIIE0BAHMS 3TUX MOJIeNIel C IIOMOIIBIO anmapara ajireopbl
U MaTeMaTUYecKOro aHajn3a, UHTEPIpPETaluu MOIYUYEHHBIX pPe3yslbTaToB. Takue 3aJaHusl BIUIETEHbI B
KaKIbIi U3 pa3nenos [IporpaMMel, OCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOIb3YETCs ISl PELICHUS
OPUKIAOHBIX 3amad. [lpm pemeHun peanbHBIX MNPAKTUYECKUX 3a4ad  ydalluecss pPa3BUBAIOT



HaOJII0JaTeNbHOCTh, YMCHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, MCHOIb30BaTh aHAIOTHIO,
000011aTh ¥ KOHKPETHU3UpPOBaTh MpolieMy. [lesaTeabHOCTh MO (OPMHUPOBAHHUIO HABBIKOB PpEIICHUS
NPUKITAJHBIX 3a/Jad OpraHM3yeTcss B IpOIecce H3yYeHHs BCeX TeM Kypca «Anrebpa u Hayanma
MaTeMaTHYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yuebnomy miuany B 10 —11 kmaccax m3yuaercs y4eOHBIH Kypc «Anredpa ¥ Hadana
MaTeMaTHYECKOro aHalIu3a», KOTOPbIM BKIIOUAeT B ce0s CIEYIOLIHMEe OCHOBHBIE pa3feibl COJCpHKaHUA:
«Uucna W BBIYUCICHHS», «YpaBHEHHs M HepaBeHCTBa», «DyHKumu u rTpadukm», «Hauana
MaTEMAaTHYECKOTO aHAJIN3ay,

«MHOX€eCTBa U JIOTHKAY.

B YuebHoM 11aHe Ha u3ydeHue yriayOsE€HHOro Kypca ajreOpbl 1 Hayall MaTeMaTHYeCKOro aHanu3a
B 10—11 kmaccax orBoaUTCS HE MeHee 4 y4eOHBIX 4acOB B HE/IETIO B TEUCHUE KaXI0T0 rojia o0ydeHus,
BCET0 3aj[Ba rojia o0y4yeHus — He MeHee 280 ydeOHBIX YacoB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA
YYEBHOTI'O INPEAMETA «AJITEBPA  HNHAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

OcBoenue ydeOHOro mnpeamera «Anrebpa W Havajga MaTEeMAaTHYECKOTO aHalIHM3a» JOJDKHO
obOecrieunBaTh JOCTH)KCHHE Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs CICAYIOMIUX JHUYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJBbTATBI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHUS MpPOrpaMMbl ydeOHOro mpeamera «MareMaTuka»
XapakTepu3yroTcs: [ paxaaHCcKoe BOCIUTAHUE:!

c(OPMHUPOBAHHOCTHIO T'PAXKAAHCKON MO3UIUU O0YYaIOIIErocss Kak akKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCHUCKOrO OO0IIEeCTBA, IMPEACTABICHUEM O MATEeMATHUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABIECHUH, TPOIEAYp IPaxaaHCKOT0 00IIecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMO/ICCTBOBATH C COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIMSIMU U Ha3HAYECHUEM.

[MaTpuoTHYEeCcKO€ BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON Tpa)TaHCKOW MIEHTHUYHOCTH, YBaXEHHUS K MPOIIJIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTUKH, LIEHHOCTHBIM OTHOUIEHWEM K JOCTHXKEHHMSIM POCCHUUCKHUX
MaT€MaTUKOB W POCCHICKOW MAaTEMAaTUYECKOW IIKOJbI, K MCIOJIb30BAHUIO ATUX JIOCTUKEHHUHN B JIPYTHX
HayKaX, TEXHOJIOTUSX, cepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:!

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHWEM OCTH)KCHUH HAyKd U
JESATENIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO Oy IyIIIEro.

DcTeTHYecKoe BOCIIUTaHUE:!

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas ACTETHKY MaTeMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, pacCcyKICHUN; BOCIPUUMYHUBOCTHIO K MAaTEMAaTUYECKUM aCTIEKTaM Pa3IMYHBIX
BHJIOB MCKYCCTBA.

DU3NYECKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS NPHUMEHSATh MaTeMaTHYECKHWE 3HAHWS B HHTEpPEcax 3J0pPOBOTO U
Oe3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (3I0pPOBOE IMHTaHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUNH M OTAbIXA, peryjsipHas (u3nyeckas aKTHMBHOCTB); (PU3NYECKOTO
COBEPILIEHCTBOBAHUS MPU 3AHATUSAX CIIOPTUBHO-03/I0POBUTENBHON JIEATETbHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYJIYy, OCO3HAHWEM IIEHHOCTH TPYIOJIO0HS; MHTEPECOM K Pa3IUYHBIM cdepam
npo(hecCHOHANBHOM AESITENFHOCTH, CBSI3aHHBIM C MAaTeMaTUKOH M €€ MPHIOKEHUSIMU, YMEHUEM
COBEPINAaTh OCO3HAHHBIN BEIOOP Oyaymiel mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIE IJIAHBI;
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTEMaTHUYECKOMY OOpa30BaHHIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH
BCEU JKMU3HU; TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B PEIICHHH MPAKTHUYECKUX 3a/7ad MaTeMaTUYeCKOu
HaIPaBJIECHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:




c(OPMUPOBAHHOCTHIO ~ AKOJOTUYECKOW  KyJIbTYypbl, [OHUMAaHHEM BIUSHUS  COLHUAIbHO-
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHHE MPUPOJTHON U COLMATBHON CPEIbl, OCOZHAHUEM TJI00aTBEHOTO
XapakTepa HKOJIOTMYECKUX MpoOsieM; OpUeHTalueld Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU IS
pelieHus 3a7a4 B 00JIACTU OKPYXKAIOILIEH Cpelibl, TJIaHUPOBAHUS MOCTYNKOB U OLEHKU UX BO3MOYKHBIX
MOCIIEACTBUM JJIsl OKPYIKaIOILIEH CPebl.

LleHHOCTH HAYYHOTO MTO3HAHMUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU |

OOIIECTBEHHON MpPAaKTUKW, MOHMMAHUEM MAaTeMaTH4YeCKOW HayKH Kak cgepbl Yel0Be4eCcKOn
NESTEIbHOCTH, JTAloB €€ Pa3BUTUS M 3HAUMMOCTH ISl Pa3BUTHS LIMBIJIM3ALMU; OBJIAJICHUEM SI3BIKOM
MATEeMATHKH ¥ MaTEMaTHYECKON KyJIbTypOH KaK CPEeICTBOM MTO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO U HCCIEA0BATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHSI IMPOTPaMMBI y4eOHOTO mpenmera «MareMaTtukay
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHLIMU HO3ZHABAMENbHBIMU OelCMEUIMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeliCIMBUAMU, VHUBEPCATbHLIMU PEZYIAMUGHBIMU OelCMEUIMU.

1) Yuusepcanovuvie no3nasamenvuvle Oeticmsus, obecneuugarom gopmuposarue 0a306vlx
KOZHUMUBHBIX NPpoyeccos obyuarowuxcs (0ceoenue Memooos NOIHAHUL OKPYHCAIOUe20 MUpa; NpUMeHeHue
JIO2UHECKUX, UCCIe008aMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayuetr).

bazoBble oruyeckue 1eHCTBUS:

®  BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKY MATEMAaTHYECKIX OOBbEKTOB, TOHSATHH,
OTHONIICHHUN MEX Ty MOHITHIMH, (OPMYIUPOBATEH ONPEACIICHUS TOHITHIA;, YCTAHABIIMBATH CYIIECTBEHHBIH
pHU3HAK KiIacCH(PUKAIIIN, OCHOBAHUS JIJIsi 00OOIICHHS U CPABHEHUS, KPUTSPUH TIPOBOIUMOTO aHAIIN3A;

e  BOCIPUHHUMATH, (OPMYJIUPOBATH W TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpULaTeNbHbIE, eAMHIYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

®  BBISBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IMPOTHUBOpeuus B (hakTax,
JTAHHBIX, HAOMIOACHUSIX M YTBEPXKACHUAX; MPEAJaraTh KPUTEPHUH ISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e  JeNaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIIOYeHUA, YMO3aKTIOUSHH 110 aHAJIOTHH;

®  IPOBOJUTH CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKIACHHUH (TIPSIMBIC B OT
MIPOTUBHOTO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

e  BbIOMpaTh crocol pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BEIOMpaTh HaHOOJIee TIOIXOISIINN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).

bazoBble nccaenoBaTenbeKue IeHCTBUS:

®  HCIIOJIB30BAaTh BOMPOCHI KAaK HMCCIICIOBATEIILCKUI HHCTPYMEHT ITO3HAHUS;, (HOPMYJIHPOBATH
BOTIPOCHI, (DMKCHPYIOIINE MMPOTHBOPEUNE, PoOieMy, YCTAaHABIMBATh HCKOMOE U JIaHHOE, (POPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIINIO0, MHEHHUE;

® TMPOBOJUTH  CaMOCTOSITENBHO  CIJIAHUPOBAHHBIM  DKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTE MaTeMaTUYECKOT0 00BEKTA, SIBJICHHSI, TIPOIIECCa, BHISIBJICHHIO 3aBUCUMOCTEH
MEXTy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMU;

®  CaMOCTOSATENBHO (HOPMYITHPOBATH OOOOIICHHWS W BBIBOJBI IO pPe3yJbTaTaM IPOBEICHHOTO
HAOJIOJICHUS, WCCIICAOBAHUS, OIEHUBATh JOCTOBEPHOCTHh IOJIYYCHHBIX pE3YyJbTaTOB, BBIBOJOB H
0000I1IEHHI;

® MPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOIlECcca, a TAK)KE BBIABUTATH MPEIONOKEHHUS O €ro
Pa3BUTHUUB HOBBIX yCIOBUSX.

PaGora c undopmarmeii:

®  BBIBIATH JAePUIUTH UHOOPMALIUU, TAHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOIPOC U IS
pelIeHHsI3a1a4u;

e  BBIOMpaTh WHOOPMANNIO W3 WCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIM3HPOBATH,
CUCTEeMATHU3UPOBATh MUHTEPIPETHPOBATH HHPOPMAILIMIO PA3IUYHBIX BHIOB U (POPM MpeACTaBICHUS;

®  CTPYKTYpHpOBaTh HH(OpPMAIHMIO, MPEACTaBIATh €€ B pPa3IMYHBIX QopMax,

WITIOCTPUPOBATHIPAPUUECKH;




®  OLIEHUBATh HAAEKHOCTh MHPOPMALIUH 110 CAMOCTOSITEIHHO CPOPMYINPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanbHvle KOMMYHUKAMUBHbBLE OeliCMBLUsl, 00ecneyusarom chopmMuposaHHoOCmy
COYUANBHBIXHABLIKOG 0OVUAIOUUXCSL.

OOuenue:

e BOCHPUHUMATh U (DOPMYIHPOBATH CYXKICHHS B COOTBETCTBHHM C YCJIOBUSAMHU U LEIAMHU
OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PCHHS B YCTHBIX M IHChMEHHBIX TCKCTaX,
JaBaTh MOSICHEHUS IO XOypeIICHHsI 3a/1a4l, KOMMEHTHPOBATh MOJy9YCHHBIH PE3yJIbTaT;

e B XOJ¢ OOCYXJCHHS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMON TEMbI, MPOOJIEMBI,
penraeMoii 3a1auu, BhICKA3bIBaTh HUJIEH, HAIICJICHHBIC HAa IMMOUCK PEIICHUS; COMOCTABISATh CBOU CYXKICHUS
C CYXICHHUSIMHU

JPYTUX yYaCTHUKOB JAMAJIOra, OOHApYy>KUBATh pa3iMyle U CXOJCTBO MO3HUIMI; B KOPPEKTHOH (popme
(GopMyIHpOBaTh pa3HOITIACUS, CBOU BO3PAKEHHUS;

®  [IPEACTaBIAThH PE3YJIbTAThl PELIEHUS 3a7jau, IKCIIEPUMEHTA, UCCIIEOBAHUS, IIPOEKTA;
CaMOCTOSITEIbHOBBIONPATh (POPMAT BHICTYIUICHHUS C YUE€TOM 33/]a4 IPe3eHTAIlud U OCOOCHHOCTEH
ayJIUTOPHUH.

CoTpyIHHYECTBO:

® T[IOHMMaTh M HWCIIOJB30BaTh MPEHMYIIECTBA KOMaHIHOH M HMHIMBHIYaJbHOH pPaOOTHI TNpH
pemeHn y4eOHBIX 3a7ay; NMPUHUMAThH II€Jh COBMECTHOW JEATENbHOCTH, IUIAHHPOBATH OPTaHU3AIHIO
COBMECTHOM paloThl, pacnpeaessaTh BUAbI padoOT, JOrOoBapUBATHCS, OOCYXJaTh IMPOLECC M PE3yJbTaT
paboThl; 06001MaTh MHEHHSI HECKOIBKUX JTFO/ICH;

®  y4YacTBOBaTh B IPYNNOBBHIX (hopmax paboTsl (0OCyx)aeHus, 0OMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBD» U T.I1.); BBIIOJHATH CBOIO YaCTh paOOThI U KOOPJAMHHUPOBATH CBOM ACUCTBUS C IPYTUMHU YICHAMHU
KOMAaH/Ibl; OIICHWBATh KA4e€CTBO CBOETO BKIIJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensle oeticmsus, obecneuusaom Gopmuposarue CMulCl08bIX
VCMAHOBOKU HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHuzanus:

® COCTaBJIATH IUIaH, AJITOPUTM pEUICHUS 3aJlayd, BBIOMpaTh CHOCO0 pelIeHUs C Y4ETOM
UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapHAHTHI
pelieHnii ¢ yuéToM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb:

e BIAJETh HaBBIKAMH TO3HABATENbHOUN pedrekcun Kak OCO3HAHHS COBEpIIAEMbIX JIEHCTBUN U
MBICJIUTEIIBHBIX TIPOILIECCOB, HMX PE3yJbTATOB; BIAJAE€Th CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCKOM 3a1a4u;

® [pEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IpPH PpEIIEHUU 3a/auyd, BHOCHUTH
KOPPEKTUBBl B JCATEIHPHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HANJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPY/IHOCTEH;

®  OIICHMBATh COOTBETCTBHE Pe3yJibTaTa LETU M YCIOBUSIM, OOBSICHATH MPUUUHBI TOCTHKEHUS
WM HEJOCTIDKECHUS Pe3yJbTaTOB JEATEILHOCTH, HAXOAUTh OMMOKY, JaBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI

10 KJ1acc
Yucaa 1 BLIYMCJIEHUA

e (CBoOOJHO ONEpUPOBATH MOHITUSIMH: PALMOHAIBLHOE YHUCIO, OECKOHEYHAasl MepuoanYecKas
NpoOb, TMPOLEHTHI; HWPPALMOHAIBHOE YHUCIIO; MHOXECTBA PAIllMOHAJIBHBIX U JEHCTBUTENBHBIX YHCEN,
MOJYJIb AEHUCTBUTEIBHOTO YHCIIA.

e [lpumeHsTh APOOH U MPOLEHTHI AJS PelICHHs] NPUKIAJHBIX 33a4 U3 Pa3IUYHBbIX OTpaciei
3HAHUU U PEATbHOM )KU3HU.

e [lpumensaTs nNpuOMMKEHHBIC BBIUMCICHUS, MpPaBWIA OKPYIJICHHS, NPUKUAKY M OLEHKY
pe3yibpTaTa BEIYMCICHUMN.



° CBOGOI[HO OIICpHUpOBATh IMOHATHCM: CTCIICHb C MCJIbIM IIOKA3aTCJICM; MUCIIOJIB30BaATh
HOAXOSITYI0 (hopMy 3amHCcH IeHCTBUTEIBHBIX YHUCET TSI PEIICHNS TPAKTHUECKHX 3a/1a9 U IPE/ICTABICHUS
JTAHHBIX.

e (CB000IHO ONEPHPOBATH MOHATHEM: ApUPMETUYECKII KOPEHb HATYPAIbHON CTETICHH.

e (CB00OOJHO ONIEPUPOBATH MOHITHEM: CTENICHB C PAIIMOHAIBHBIM TTOKa3aTeIIeM.

e (CB000aHO OMEPUPOBATH MOHATHAMH: JIOTapH(PM YHCIIA; JECATUIHbIE U HATypaJIbHbIC
J0Tapu(pMBbl.

° CBOGOI[HO OIICpHUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHT'CHC YUCJIOBOI'O
apryMeHTa.

e OmnepupoBaTh NOHATHIMU: APKCUHYC, QPKKOCHHYC U apKTaHT€HC YUCIOBOT'O apIyMEHTa.

YpaBHeHMsI U HEPAaBEeHCTBA

e (CB00OJHO ONEPUPOBATH MOHATHSAMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHUSH YPaBHEHUSI-CIEICTBUS; PABHOCUIILHBIE HEPABEHCTBA.

e [IpumeHATH pa3aUyuHbIE METOJbl PEIICHUS PALMOHAIBHBIX U JIPOOHO-PALMOHAIBHBIX
ypaBHeHHﬁ;HpHMeHﬂTB MCTOJ UHTCPBAJIOB IJId PCIICHWA HCPABCHCTB.

e (CB000AHO ONEPUPOBATH MOHATUAMHI: MHOI'OWIEH OT O/IHOM EPEMEHHO; MHOTOYJIEH C LIETIbIMU
K03 puIMeHTaMy, KOPHH MHOTOWICHA; NPUMEHSTH JeJIEHUe MHOTOWICHA Ha MHOTOWIEH C OCTAaTKOM,
teopemy besy u Teopemy Buera i pemenuns 3aaay.

e (CB000/HO ONIEPUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YPAaBHEHUI, MaTpULia, ONpeieIuTeNlb
MaTpullbl 2 X 2 ¥ €ro reoMETPUYECKHIl CMBICI; HCIIOJIb30BAaTh CBOICTBa ompelnenurens 2 X 2 i
BBIUMCJICHHS €0 3HAYECHMsI, IPUMEHSATh ONPENCIIUTENN U1 PELIECHUS CUCTEMBl JIMHEUHBIX ypaBHEHUN;
MOJIEJIMPOBaTh pealbHbIE CHUTyallMd C IIOMOLIbI0 CHCTEMbI JIMHEHHBIX YpaBHEHWM, HCCIEN0BaTh
IIOCTPOEHHBIE MOJIENIH C IIOMOILBIO MaTPULL U OIIPEAEIIUTENEH, MHTEPIIPETUPOBATH ITOJIyYEHHBIN Pe3ysbTar.

e Ucnonb30BaTh CBOICTBA AEMCTBUM ¢ KOPHAMU JJis IPpeoOpa30BaHUs BbIPAKEHUH.

e BpinonHATs NpeoOpa3oBaHMsl YUCIOBBIX BRIPAXKEHUH, COIEPKAILUX CTEIEHU C pallMOHAIbHBIM
NIOKa3aTeJIeM.

e lcnonb3oBath cBOiicTBa Torapru(MoOB I MpeoOpa3oBaHUs JOrapu(PMUUECKUX BBIPaKEHHIH.

e (CB000AHO ONEPHPOBATH MOHATUSAMU: UPPALMOHANIBHBIE, TOKAa3aTeIbHbIE U JOrapupMHUUECKUe
YPaBHEHHUS; HAXOAUTh UX PELIEHHUS C NOMOUIbI PABHOCWIBHBIX NEPEX0J0B MM OCYLIECTBIISAS IPOBEPKY
KOpHEH.

o [lpuMeHATH  OCHOBHBIE  TPUTOHOMETpHUUECKHEe  (QopMynbl Ui HpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKECHUM.

e (CB0oOOmHO omepupoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSTbH
HeoO0XxouMble (POPMYJIbI JJIs1 PEILIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

e MogenupoBaTh peajibHble CUTYallMU Ha s3bIKE alnreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, MCCIENOBATh IOCTPOEHHBIE MOJEIM C MCIIONb30BAaHMEM ammnapara
anreopsol.

DyHKkuUH ¥ rpadpuku

e (CBo0OOmHO oOmepupoBaTh MOHATHAMH: (QYHKIUS, CHOCOObI 3amaHus (YHKUWHU; B3aUMHO
oOpartHble (QYHKUIUH, KOMMO3MIMS (QYHKIME; Tpaduk (QYHKIMH; BBINIOJHATH 3JEMEHTapHbIE
npeoOpa3oBaHus rpaguKoB (HYHKIHMHA.

e (CB000aHO ONIEPUPOBATH MOHATUSAMU: 00JIACTH ONPENIEICHUS U MHOXKECTBO 3HAUCHHUH (DyHKIINH,
HyJU QYyHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

e (CB000/HO ONEPUPOBAThH NOHATHAMM: YETHBIE M HEUETHBIE (PYHKIUH, TIEPHOANYECKIE PYHKIIUH,
IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIIMH, HAaOOJIbIIIee U HAUMEHbIIIee
3HaYeHHe (PYHKIUU Ha IPOMEXYTKE.

e (CB00OOmHO oOmepUpoBaTh MOHATHAMHU: CTENEHHas (QYHKUUS C HATypalbHbIM M IEJbIM
nokasaresem, rpaduk cTeneHHOW (pYHKUIUHU C HaTypaJbHBIM U LIEJIbIM MOKa3aTeneM; rpaduk KOpHs n-0i
CTETEHU KaK (yHKIUU 0OOpaTHOW CTETEHHU C HATYPaJIbHBIM ITOKA3aTENIEM.

e OmnepupoBaTh MOHATHSAMU: JIMHEWHas, KBaJpaTHUyHas M JApPOOHO-IMHEHHas (QyHKIUY,
BBINOJIHATH 3JIEMEHTapHOE MCCIIEI0BAHNE U TOCTPOCHHUE MX TPa(UKOB.

e (CB0OOmHO omepupoBaTh MOHATUAMHU: IOKa3aTelbHas W Jorapudmuyeckas (QyHKIUHM, HX



CBOMCTBA U rpaMKU; KCIIOJIb30BaTh UX IrpauKU AJIs PELICHUs] YpaBHEHUH.

e (CB00OmHO oOmEpUpOBaTh MOHATHSAMHU: TPUTOHOMETPUYECKAss OKPYXKHOCTb, OMpEACTIeHHE
TPUTOHOMETPUUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa.

e lcnonb3oBath rpaguku (GYHKUMH U1 HCCIENIOBaHMs IPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHNH 3a1a4 U3 JPYTUX y9eOHBIX MPEAMETOB U PEAbHOM KU3HH; BEIPAXXaTh (OPMYyJIaMU 3aBUCUMOCTH
MEXy BETMUYMHAMHU.

Hayana MmaTeMaTH4eCKOr0 aHAJIN3a

e (CBoOonHO omnepupoBaTh MOHATHAMU: apudMeTHuyeckass M TIeoMeTpuYeckas Iporpeccus,
0ecKOHEeuHO yObIBarOIasi TeOMETpUYECKast MPOrPECCHsT; TMHEWHBIA U SKCIIOHEHIIMAIBHBINA POCT, (hopMmyia
CJIO’KHBIX MPOLIEHTOB; UMETh IIPECTABIICHUE O KOHCTAHTE €.

e lcnonb30BaTh NpOrpeccuy sl pelleHHsl pealbHbIX 3a/1a4 IPUKIIaJHOrO Xapakrepa.

e (CB0oOOmHO  omepupoBaTh  HOHATHSAMM:  IIOCIEIOBATEIbHOCTb,  CIIOCOOBI  3aJaHus
NOCJIEIOBATEILHOCTEH, MOHOTOHHBIE W OTrPAaHHYEHHBIC MOCJIEIOBATEIBHOCTH; IIOHUMATh OCHOBBI
3apOXKJIEHUS] MAaTEMAaTHYECKOI0 aHaJIM3a KaK aHainu3a OECKOHEYHO MaJIbIX.

e (CB00OOAHO omepupoBaTh IMOHATUAMHU: HENpepbIBHbIE (DYHKIMM; TOYKHM pas3pblBa Ipaduka
(GyHKINU; acCUMITOTHI TpaduKa GyHKINH.

e (CB00OAHO OmepHUpOBaTh NOHATHEM: (PYHKIIMS, HEPEPHIBHAS HA OTPE3Ke; IPUMEHSTh
CBOMCTBaHENPEPBHIBHBIX (DYHKILUH [UIS pEIIeHHs 3a1a4.

e (CB00OmHO ONIEpUPOBATH MOHATUSMU: TIEPBAsi ¥ BTOPast MPOM3BOAHbIE (DYHKIIMH, KacaTelbHasI
K rpaduKy GyHKINH.

¢  BBIUUCIATH MPOU3BOJHBIE CyMMBI, IPOM3BEICHHS, YACTHOTO M KOMIIO3HUIIMU ABYX (DYHKITHIA,
3HATBHIIPON3BOTHBIC AIEMEHTAPHBIX (QYHKIHH.

e lcnonp30BaTh TEOMETPUUCSCKHN M (PU3UUECKHIA CMBICI TPOU3BOIHOM ISl pELICHUS 3a1a4.

MHoKecTBa U JJOTHKA

L] CBO60I{HO 0H€pI/IpOBaTI) IIOHATUAMU. MHOXECTBO, onepaupm Had MHO>XECTBaAMH.

e lcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisl ONMKMCaHUs peajibHbIX MPOILIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX Y4EOHBIX IPEIMETOB.

e (CB0OOOMIHO ONIEPUPOBATH MOHATUSIMHU: OTIPEICTICHUE, TEOPEMa, YPAaBHEHHUE-CIIE/ICTBUE, CBOMCTBO
MaTeMaTU4YeCKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCWIbHBIE YPABHEHHS U HEPABEHCTBRA.

11  kaacc

Yuciia 1 BbIYUCICHUSA

e (CB000/aHO ONEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LEJIOE YNCIIO, MHOXKECTBA HATYPaJIbHBIX
U LIETIBIX YUCEIT; UCTIOIb30BaTh Npu3Haku AenuMocty nenbix yncen, HOJl n HOK HatypansHbIX uncen 1mis
penenus 3a1a4d, IpUMEHATh anroputM EBkima.

e (CB00OOIHO ONEpUPOBATH MOHITHEM OCTaTKa MO MOAYJIIO; 3alMChIBaTh HaTypaJlbHbIE YKcia B
PAa3JINYHBIXIO3UIMOHHBIX CUCTEMAaX CUUCIICHUS.

e (CB000aHO OMEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHCEIT;
IPEJICTaBISITh KOMIUIEKCHBIE YHMCIa B anreOpandyeckodl M TPUTOHOMETpUYECKOW (hopme, BBIIOIHSTH
apupMeTHUeCKUe onepaly ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHs 1 HEPABEHCTBA

e (CB000AHO ONEPUPOBATH MOHATUSAMU: UPpALMOHATILHBIE, TIOKA3aTeNIbHbIE U JIorapudMuieckue
HEPaBEHCTBA; HAXOJIUTh UX PEIICHMS C IOMOIIBI0 PABHOCHIIBHBIX MIEPEXO0JIOB.

e OcymecTBiATh 0TOOP KOPHEH MPH PEeLICHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS.

e (CBo0OOIHO oOmepupoBaTh TMOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO; MPHUMEHSTH
HeoO0XouMble (POPMYJIBI JJIsl PEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

e (CB00OAHO OIEpUPOBATH MOHATUSMH: CHCTEMa M COBOKYNHOCTb YPaBHEHUIH M HEpPaBEHCTB;
PaBHOCHJIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUS; HAXOAWTH PEIICHHUS CHUCTEMBI M COBOKYIHOCTEH
palMOHATIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUYECKHX YPAaBHEHUI 1 HEPABEHCTB.

e Pemare pauuoOHaNbHbIE, HWpPpALMOHAIBHBIE, MOKa3aTeJbHbIE, JIOrapu(MHUUECKUE U
TPUTOHOMETPUYECKUEYPABHEHUS U HEPABEHCTBA, COAEPKALLMUE MOAYIIU U ITapaMeETPBI.

e [IpumensaTs rpaguueckre METOMAbI IJsl PELICHUS] YpaBHEHUIN M HEPaBEHCTB, a TAaKXKe 3aJiad ¢
napaMeTpamH.

e MogenupoBarh peajibHble CUTYallMu Ha SI3bIKE alnreOpbl, COCTABIATh BBIPAKCHUS, YPAaBHEHUS,



HEPaBEHCTBA U X CUCTEMBI 10 YCIOBUIO 3aa4M, UCCIEA0BATh TIOCTPOEHHEIE MOJEIN C UCIIOIB30BAHUEM
ammapara anre0pbl, HHTEPIPETHPOBATh MOJTYUYCHHBIH pe3yIbTar.

DOYyHKUUH U TPaPUKHU

e Crpoutb rpaduku KOMIO3UIMN (PYHKIMHA C TTOMOIIBIO JIEMEHTAPHOT'O UCCIEAOBAHUS U
CBOWCTBKOMIIO3HIINY JIBYX (DyHKITHHA.

e Crpouth reoMeTpuyecKue 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM MIOCKOCTH.

e (CB00OIHO ONEPUPOBATH NOHATUAMHU: TPA(UKH TPUTOHOMETPUUECKUX (PYHKIIUH.

o [IpumeHsTh QYHKIMU JUISI MOACTUPOBAHUS U UCCIIEIOBAHUS PEaIbHBIX IPOIECCOB.

Hayana maTteMaTH4eCKOro aHaIM3a

e lcrnonb30BaTh IPOU3BOJIHYIO JUIS UCCIIEOBaHMS (QYHKIUHA HA MOHOTOHHOCTD M 9KCTPEMYMBI.

e Haxoauth HauOosnblee 1 HaMEHbIlIee 3HaUeHUsI (PYHKIIMH HEIIPEPhIBHON Ha OTpPE3KeE.

e lcnonp30BaTh NPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYIIErO PEUICHUsI B MPUKIIAIHBIX, B TOM
YUCJE COLUATbHO-DKOHOMUYECKHX, 3a7aydax, Ui OINpEACIICHHs CKOPOCTH M YCKOPEHHMs Ipoliecca,
3aJlaHHOTO0 (POPMYJIIOH MM TpaduKOM.

e (CBoOOJHO ONEPUPOBATH IOHATHSAMH: IEpBOOOpa3Hasi, ONPEACICHHBIA HMHTErpa;
HAXOJUTHIIEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIMIA U BBIYUCISATh HHTETPai 1o Gopmyiie
Hrerorona—Jleiibnua.
e HaxomuTh Mmioniaay miockux GUryp u 00bEMBI TEIl C MOMOIIBIO HHTETpaa.
e lMersr mpeacTaBIEHWE O MATEMATHYECKOM  MOJCIHPOBAHWUU HA  MPUMEpE
cocraBieHuI U (D PepeHITNATBHBIX YPAaBHCHU.
e Pemarp mpukiagHBIC 3a/1a4M, B TOM YHCIIE COIHAIBLHO-YKOHOMHYECKOTO U (PU3UIECCKOTO
xXapakTepa,CpeJICTBAMH MaTEeMaTHYCCKOro aHalIn3a.

COJEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10  kuacc

Yuciia 1 BbIYUCICHUA

Parmonanbheie  uyucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOM, NPOIEHTHI, OECKOHEUHbIE
nepuoanueckue npobu. llpumenenue apoOel M TNPOLEHTOB Ui pElIeHHs NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIECH 3HAHUN UPEaTbHOMN KU3HU.

JleiicTButenpHble yncna. PanonanbHble U HppalliOHANIbHBIE Yncia. ApudmeTnyeckue onepanuu
C JeWCTBUTENBHBIMU 4HcIaMU. MoJynb OeHCTBUTENBHOrO uucia U ero cBoiictBa. [IpuGmmxénnble
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenens ¢ nensiM nokasareneM. bunom Hetotona. HMcnonb3oBanue noaxozsuieil (opMsel 3anucu
JICHCTBUTEIIBHBIX YMCEN IS PEIICHNS IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypalbHON CTETNIEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA; CTENEHb C JIEHCTBUTEIIbLHBIM
noka3zarenem.Jlorapudm uncna. CoiictBa norapupma. JlecaTnunsle U HaTypajbHbIE JOrapru(MBbl.

CuHyC, KOCHHYC, TaHT€HC, KOTaHTE€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHHs 1 HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHMsI. PaBHOCHIIbHbBIE
YPaBHEHUS U ypaBHEHUsA-CIEACTBUA. HepaBeHCTBO, pellleHre HEPAaBEHCTBA.

OCHOBHBIE METOJbl PELICHHUsS WENbIX M JIpOOHO-pallMOHANBHBIX YpPAaBHEHMHA M HEPaBEHCTB.
MHorowieHsl OT OJHOM MepeMeHHO. JleleHne MHOro4eHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema besy.
MHorousieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTENIEHH U KOPHH.

WppannonanbHble ypaBHeHNs. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHAIBHBIX YPaBHEHUI.
IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METObI PEIICHHS TTOKA3aTEIbHBIX YPAaBHEHUMN.

[IpeoOpa3oBaHue BbIpaXXEHUN, COAEPIKAIINX JIOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METObI PEIIEHUS JOrapu(PMUUECKUX YPABHEHHH.

OcHoBHbIE TpuroHomerpuueckue Qopmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BBIPAXKEHUI.
PemreHne TpUroHOMETPUYECKUX YPABHEHU M.



Pemienue cucrteM JMHEWHBIX YpaBHEHWW. MaTpuiia CUCTEMbl JIMHEWHBIX YpPaBHEHUU.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUH CMBICI M CBOMCTBA; BBIYMCIIEHHE €T0 3HAYEHUS,
IIPUMEHEHUE ONPEACIIUTENS ISl PELICHUS] CUCTEMbI JIMHEWHBIX YpaBHEHUI. Pelenne npukiiaiHpIx 3a1a4
C IOMOIUIBIO CUCTEMBI TMHEUHBIX YpaBHEHU. MccneaoBanne moCcTpOEHHOW MOJENM C IIOMOILBIO MaTPUIL U
onpeaeuTeNeH.

IloctpoeHne MaTeMaTUYECKUX MOJCIECH pEalbHOM CHUTyallud C IIOMOIIBIO YpPaBHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHHUIO MAaTEMaTHYECKUX 3aJad U 3a7ad H3
pa3MyHbIX 00J1acTeil HAYKU U peabHOMN JKU3HU.

DOYyHKUUH U TPaPUKH

OyHKUA, crnocoObl 3aganus GyHknuu. B3aumao obpatHbie GyHkimu. Kommosumus QyHKIUHA.
I'padux dpyHkumu. DnemeHTapHbIe Tpeodpa3zoBaHus rpaguKoB HyHKIUH.

OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHwi ¢(yHkuuu. Hymu ¢yskumu. IIpomexyTku
3HaKonocTtossHcTBa. Y&EtHble u  HeuérHble (QyHkuuu. [lepuoamueckue dynkuunu. I[IpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakcuMyMbl 1 MEHUMYMBI (pyHKIuu. Hanbosnpiiee 1 HauMeHbIIee 3HAYSHUS
GYHKIIMM HAa TPOMEXKYTKE.

JIuneiiHas, KBaJpaTW4yHas M JAPOOHO-IMHEHHAs (QYHKIMU. OJEMEHTapHOE HCCIIECIOBAaHUE WU
MOCTPOEHUE UX rpauKOB.

CrenenHas (yHKIMS C HATypaJbHBIM U LI€JIbIM NOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa
rpadUKKOPHS 1-0i CTeTIeH! KaK (yHKIIMK 00paTHOW CTETIEHHU C HATYPAJIbHBIM ITOKa3aTeIIeM.

[TokazarenpHast W norapudmuyeckas (yHKIMH, UX CBOHCTBa W Tpaduku. lcmonp3oBaHue
rpaduKoB QYHKUIUH ISl peIICHHs YPaBHEHUIA.

Tpuronomerpuueckass OKpY>KHOCTb, OINpPEIEIEHUE TPUTOHOMETPUUYECKUX (PYHKLUH YHCIOBOTIO
apryMeHTa.

@OyHKIMOHANBHBIE 3aBUCHUMOCTH B pEIbHBIX Ipoleccax U sBileHHsAX. ['paduku peanbHbIX
3aBUCUMOCTEN.

Hayana maTteMaTH4eCKOro aHAJIM3a

ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIENOBATEIbHOCTEH. MeTox MaTeMaTH4ecKoil
WHIAYKUMA. MOHOTOHHBIE UM OrpaHUYEHHBIC IIOCIENOBATEIBHOCTH.  VICcTOpUS  BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaJIn3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckas M reomerpuyeckas nporpeccuu. beckoHedHO yObIBaroliasi reoMeTpuueckas
nporpeccusi. Cymma OeckoHeuHO YyObIBarolled reoMeTpuyeckod mporpeccuu. JIuHeWHbId U
SKCHOHEHIMAIBHBIA pocT. Yneno e. @opMyina CIOXKHBIX NPOLEHTOB. VCIonb30BaHUE NPOrPECCHH IS
pELICHUS PEeAIbHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBable (pyHKkIMM M uX cBoicTBa. Touku pa3pbiBa. ACHUMNTOTHI Tpa@uKoB (yHKUIHH.
CpoiicTBa (QyHKUUH HENpepbIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaJOB /s pPELUICHUS HEPaBEHCTB.
[IpumeHeHne cBONCTB HEMPEPBIBHBIX (YHKIUHN AJIs1 peLLIeHUs 3a/1a4.

IlepBast u Bropas npou3BoHble QyHKIMU. OnpeaeneHue, FreoMeTpHUecKuil U GU3NYECKUN CMBICI
NPOM3BOIHON. YpaBHEHHE KacaTeIbHOU K TpaguKy GYHKIUH.

IIpousBonHble 3neMeHTapHbIX (yHKIUH. [Ipon3BoaHas CyMMbl, NMPOU3BENEHMS, YACTHOIO U
KOMIO3UIMHN (PYHKIIUH.

MHoxecTBa H JIOTHKA

MHoXecTBO, oOnepaluy HajJd MHOXECTBAMH M UX cBoMcTBa. Jlmarpammbl Oinepa—BeHHa.
[IpuMeHeHrne TeOpEeTUKO-MHOKECTBEHHOIO anmnapara JJisl ONMCAHMS PEealbHBIX INPOIECCOB U SIBICHUM,
IpU PEUIeHUHU 337a4u3 APYTHX YUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CJIEACTBHE, J0Ka3aTeNbCTBO,
PaBHOCHJIBHBIE YPAaBHEHHS.

11 KJ1ace

Yucsia 1 BbIYUCICHUA

Hatypansnsle u nensie yncna. [Ipumenenne npusHakos genumocty nensix yucen, HOJ[ n HOK,
OCTAaTKOB I10 MOJYJIIO, aJIrOpuT™Ma EBKIIMIA U1 pelieHus 3a7a4 B LIEJIBIX YUCIIAX.

KommniekcHble uncna. AnreOpandeckas U TpUTOHOMETpUYecKass (pOpMbI 3alMcH KOMILJIEKCHOTO
ymcna. ApupMeTHIecKre onepanuy ¢ KOMIJIEKCHbIMU YnciaMu. M300paxkeHrne KOMIUIEKCHBIX YHCeNl Ha
KoopauHaTHOM MIockoctu. ®dopmyna Myaspa. KopHu #n-0if cTeneHM W3 KOMIUIEKCHOTO YHCIIA.
[TprMeHeHNne KOMIJIEKCHBIX YHACEIT I pelIeHUs (PU3NYECKUX U FEOMETPUUECKUX 3ajau.



YpaBHeHMsI U HEPAaBEeHCTBA

Cucrema M COBOKYIIHOCTh YpPAaBHEHUH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEICTBUSL.

PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEW  TPUTOHOMETPUYECKUX  YPaBHEHUH C  TIOMOIIBIO  TPUTOHOMETPHUYECKOU
OKPYKHOCTH.

PemreHne TpuroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHUS MOKA3aTelIbHBIX M JIOTapU(PMHUECKUX
HepaBeHCTB.OCHOBHBIE METO/Ibl PEIICHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcHoBHbIE METOABl pELIEHUs CUCTEM M COBOKYIHOCTEH pPAaLMOHAIBHBIX,

UPPaLMOHATBHBIX,[IOKA3aTEIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.

IIpuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a1ad U 3a4ad U3
pas3IMYHbIX 00JIACTe HAYKU U PEabHOM XKU3HH, HHTEPIPETALUS [T0JyUYEHHbBIX PE3yJIbTaTOB.

DOYyHKUUH U TPAPUKHU

I'padux xomnosunuu GyHkuuil. ['eomerpuueckue oO6pa3bl ypaBHEHHM U HEPaBEHCTB Ha
KOOPAMHATHOMIUIOCKOCTH.

Tpuronomerpuueckue QyHKIUHU, UX CBOWCTBA U IpaUKH.

I'paduueckue MeToabl pelleHHs ypaBHEHMH M HepaBeHCTB. I'paduueckue METOAbl pelieHus
3a/1a4 CIlapaMeTpaMH.

Hcnonp3oBanne rpadukoB GYHKIUN TS HCCIESTOBAHUS MTPOIECCOB U 3aBUCUMOCTEH, KOTOPBIE
BO3HUKAIOT IPU PELICHUH 33]a4 U3 IPYTUX Y4€OHBIX PEAMETOB U PEaIbHOM JKU3HH.

Hayana maTteMaTH4eCKOro aHAIM3a

[TpumeHeHre MPOU3BOJHOM K MCCIIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI.
HaxoxneHneHan0obIIero 1 HAMMEHBIIET0 3HAYCHU HEPEPhIBHON (DYHKIIMK Ha OTPE3KeE.

[IpuMeHeHne MPOM3BOIHOMN ISl HAXO0XKACHUS HAWIYYIIEr0 PELICHHs B NMPUKIAIHBIX 3a1adax, Ui
OTIpeIeJIeHUs] CKOPOCTH U YCKOPEHUs IpoIIecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hble 3JIEeMEHTAPHBIX
GyHKIMIA.

[IpaBuna HaX0KJ€HNUS IEPBOOOPA3HBIX.

HHurerpai. I'eoMeTprudecKkuil CMBICI MHTErpaja. BeruuciieHne onpenenéHHoro MHTerpana o
dopmyneHrprorona—JleiOHuIA.

[TpumMeHeHMe UHTETpana A HaX0KICHHs IJI0IIael MIOCKUX GUryp 1 00bEMOB reOMETPUIECKUX
Tell.

[Ipumeps! pemenuit quddepeHInanbHbIX ypaBHEHUH. MaTemaTiueckoe MOJIeTUpOBaHUE
PEaTBHBIXIIPOLIECCOB C MOMOUIBIO TU(HEpEeHIINATBHBIX YPAaBHEHHUH.

TEMATHUHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (I1O0
IoJAM OBYYEHMUA)
10  kuaacc (140 yacoB)
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YpaBHEHU I
MHOrowieHsl OT OAHONIIEPEMEHHOM.
JlenieHne MHOro4JIeHaHa MHOTOWIEH

MHOTOYIEHBI
koxp¢unmentamu. Teopema Buera.

JlericTBUTEIbHBIC qucna.
PanmonansHbie U HppallMOHATHHBIC
yuciia. ApupMETHIECKUE ONIEPALIUH C
JNEHCTBUTENBHBIMU YUCIAMU. MoOayb
JIEUCTBUTEJILHOT'O YHCJIa U €ET0
CBOMCTBA. [MpubnmkEnnbie
BBIYHCIICHHS, TIPABHIIA OKPYTIICHHUS,
MIPUKUIKA U OIIEHKA pe3ybTara
BBIUMCJICHUH.

OCHOBHBIE MCTOJbl PCHICHUS LCJIbIX

JTPOOHO-pAIMOHATIBHBIX
u HEPaBEHCTB.

Teopema
c

bezy.
LIEJIBIMU

OCTaTKOM.

CIIICHUE CHUCTEM JIMHEMHBIX

ypaBHeHU. Marpuiia CUCTEMBI
IIMHENHBIX YPaBHEHUM.
Ornpenenurens

MaTpHLbI 2%X2, ero

FEOMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €T0 3HAYCHUS;
[IPUMEHEHHNE OTIPEACITUTEIS IS
PELICHUS CUCTEMBI JIMHEUHBIX
ypaBHeHUH. Pelienne npukiiaiHbIx
3a/1a4 C IOMOIIBIO CUCTEMBI

WHEHHBIX YPaBHEHUI

HasBanmue OcHOBHOE coepkaHue OcHOBHbIE  BH/BI JNeATeJIbHOCTH
pa3neia pa3nesa(TeMbl) o0yuaromuxcst
(KOTM-4eCcTBO
4acoB)
MHokecTBO MHO03keCTBO, Ollepaliuy HaJl HMcenonb30BaTh TEOPETUKO-MHOKECTBEHHBIN
IMeiiCTBUTENbHBI| MHOKECTBAMH M MX CBOWCTBA. amrapar JJI OIMCaHus X0Ja PELICHUs
XYHCEIL. Auarpammbl - Stinepa—Benna. MaTeMaTHYECKUX 3a/1a4, a TAKXKe PeabHbIX
Muorouenpl,| [IPUMCHCHHE TEOPETHKO- IPOIIECCOB U SBJICHHIA.
PanpoHanbHbIe | MO KCCTBCHHOTO alliiapata Ut OnepupoBaTh NOHATHUIMU: PALIUOHATBHOE
YpaBHEHUS U g?ﬁ;g:;;ﬁ?:' ancna. | THCTO, OecKoHEeYHas nepnonnquKUaﬂ IpOo0Bb,
HEpPaBEHCTBA. OGBIKHOBEHHBIC H HecATHUHBE 1pobu, | POUCHTEL HPPALHOHANBHOE 1 NeHCTBUTEILHOE
CI/ICTSMBI TPOTIEHTEL,  BECKOHEUHbIE YHUCJI0; MOAYJIb ICCTBUTEIILHOTO YUCTIA;
ITHHEMHBIX nepuonuueckue 1podu. [pumenenne | HCMOIB30BATH ST IOHSATHS IPH IPOBCACHUH
ypaBHEHU I Jpo0Oeii ¥ POLICHTOB JIJIsl PEIICHHS pacCy)IE€HUIM U JOKa3aTEIbCTB, IPUMEHSATH
(28 u) NPHUKJIAIHBIX 3a/1a4. JIpOOU 1 TIPOLICHTHI IS PEIICHUS TTPUKIIATHBIX

3a/1a4 U3pa3IMYHbIX OTpaciield 3HaHU! U
peanbHOU KU3HU.
Hcnonb3oBath NpUOIMKEHHBIE BBIYUCICHUSA,
IIpaBUjla OKPYIJIEHHs, NPUKHAIKY M OLEHKY
pe3yibTaTa BEIUUCICHUN.
IIpuMeHATH  pa3MYHBIE METOJbl  pEIIEHUs
panMoHaNIbHBIX u JTpOOHO-PALIMOHATBHBIX
YpPaBHEHUH; a TaKKe METOJ HWHTEPBAJIOB UL
pelIeHus1 HEPaBEHCTB.
OnepupoBaTh NOHATHAMHU: MHOTOWIECH OT OJTHOU
[EPEMEHHOM, €r0 KOPHU; NPUMEHSATh JCJICHHUE
MHOI'O4YIEHAa HA MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera juispeiienus 3agad.
OnepupoBaTh NOHATHSIMM: CHCTEMA JIMHEHHBIX
YPaBHEHUH, MaTpuIa,
OIPEIETUTENb MATPHILIBL.
Mcnonb30BaTh CBONCTBA ONPEACIUTENS 2X2 1S
BBIYMCIICHHUSI €r0 3HAYEHUs, NMPHUMEHATh
ONpPENEIUTENN  JJI1  pElIeHUs  CUCTEMBI
NIMHEWHBIX YPABHEHUM.
MoaepoBaTh peaabHbIE CUTYalLUU C
[TOMOILBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCJIeI0BATh [IOCTPOCHHBIE MOJECIIN C
MOMOIIBIO MAaTPUIL U ONPEIETUTEIIEH,
HHTEPIPETHPOBATH IIOJIyYCHHBIH PE3YNIbTAT




DyHKIUU U
rpaduKy.
CrencuHas
(byHKIHS C
L[EJIbIM
[MOKa3aTejieM
(12 u)

OyHKIMS, CIOCOOBI 3aaHUS
¢dbynkunu.Bzanmuo obparHbie
(byHKIHH.

Kommnozumus gynkuuii. ['padux
(byHKIUH. DIeMeHTapHbIe
npeoOpa3oBanus rpauKkoB
dbyuknuii. O6acTh onpeaeneHus
1 MHO>XECTBO 3HAYCHUN (PYHKIINH.
Hynmu ¢pynknuu. [TpomexxyTku
3HAKOIIOCTOSIHCTBA.

YéETHble U HEYETHBIE
VHKIIWH.

[lepuoanueckue yHKIUU.

[IpoMeKyTKM MOHOTOHHOCTH
(byHKIMU. MakCUMyMBI U

W HAMMCHBIIICe3HAYCHHE (DYHKIIUN
Ha TPOMEKYTKE.
JIuneiinas,
pOOHO- JIMHEWHAs
[MOCTPOCHHUE rpadguKoB
(yHKIHHA.

CreneHb ¢ HEIBIM ITOKa3aTelIeM.
bunom HeroToHa.

Crenennas byHKIMA c
HATypaJTbHBIM u LIEJIBIM

mokaszareieM. EE cBoWcTBa U
rpaduk

MUHUMYMBI GyHKIIMU. Hanbomnbiiee

KBaJpaTH4HAs |
byHKIIUY.
OJIEMEHTApHOE HCCIEOBAaHUE U
ITHX

OnepupoBaTh NOHATUAMU: QYHKLIHUSA,
criocoOblI 3a71aHns (PYHKIMK; B3aUMHO 00OpaTHBIE
(byHKIMH, KOMIO3UIUS (QYHKIHHA, rpaduk
(byHKIMH, 00JACTh OTPENIENIeHUsI 1 MHOKECTBO
BHaYCHUI QYHKIMH, HYTU QYHKIUHU, IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA; IMHEWHAs!, KBaIpaTUIHAs,
IMTPOOHO-TMHENWHAs nCTeNeHHAs! (PYHKITHH.
BbINOJHATH dJIeMEHTapHBIC
npeoOpazoBaHUATPAPUKOB (HYHKITHIA.
3HaTh U YMeThb J0Ka3bIBATh YETHOCTh
MIMHEYETHOCTh (DYHKIUU, IIEPUOTUIHOCTD
(byHKIIUN, HAXOAUTb IIPOMEXKYTKU
MOHOTOHHOCTH ()YHKIIMH, MAaKCUMYyMBbI U
MUHUMYMBI (DYHKIIMH, HAHOOJIbIIIEE U
HaMMEHbIIIee 3HaUeHue (PyHKIIUHN Ha
MIPOMEXKYTKE.

®opmMy.TUpOBATH U
WILTIOCTPHPOBATBIPA(PHUYECKH CBOKWCTBA
IMTUHEWHOM, KBaIpaTUIHOM, TPOOHO-
ITMHEWHOW M CTENIeHHOHN (PYyHKITUIA.
Beipaxkars popMyaMu 3aBUCUMOCTH
MEK Ty BeTHINHAMH.

3HaTh onpeje/ieHHe U CBOIiCTBa
CTETEHH C IEJIBIM TOKa3aTesIeM; MOAXO0ISIIYI0
(bopMy 3anmucH JeHCTBUTENBHBIX YHCEI IS
peleHus
NPaKTUYECKUX 33724 U MPEICTABICHHS
IMTAaHHBIX

Apudpmernye

CKHHA KOpEHb

n-ou

CTEIICHHU.
Hppannona

JIbHBIE

YpaBHEHUs
(18 u)

Apudmernueckuit KOpPEHb
HaTypaJlbHOM CTENIEHH M €ro
CBOMCTBA.

[TpeoOpazoBanust
BBIPAKECHUH,
CTEIIEHU U KOPHHU.

HppanmonanbHele
OcHOBHBIE ~ METO[IBI
MPPaLMOHATIBHBIX
PaBHOCWIIBHBIE
peLIeHun
YPaBHEHUM.

CaoiicTBa 1 TpaduK KOpHS n-0oi
CTENEHN KaK byHKIUN
oOpatHoi CTEIEHU c
HaTypaJIbHBIM IIOKA3aTelIeM

YUCIIOBBIX
COJIepIKALITIX

YpaBHEHUS.
peleHus
YPaBHEHUH.
epexonsl B
HPpalMOHAIBHBIX

®opMyJIMpPOBaTh, 3aNIUCHIBATH B
CHUMBOJIMYECKOH (popmMe U HCIIOIb30BATHCBONCTBA
KOpHST 7n-OM CTeMeHHW [uid TNpeoOpa3oBaHUS
BBIPAKCHU.

Haxogure pemeHuss UppaluOHAIBHBIX
YPaBHEHUI C TIOMOIIBIO PAaBHOCUJIBHBIX IIEPEXOOB
WU OCYLIECTBIISASA IPOBEPKYKOPHEN.

Crpoutrb rpaduk QYHKIUM KOpHSA n-od
CTETIEHU Kak OOpaTHOHM uis (YHKLUHH CTENEeHH C
HaTypaJIbHBIM [TOKa3aTeIEM

[loxa3zarennHas
(byHKIHS.
[loka3zaTeanHBIC
ypaBHEHUS

(10 1)

Crenenbc  panMoOHaJIBHBIM
[OKa3aTeJIeM U €€ CBOMCTBA.

[TokazarenbHas  (yHKIMS,
eé CBOMCTBA W rpaduxk.
Vicnionb3oBanue rpaduka QyHKIUN
JUTSL peIIEHUS] YPABHEHU.

IToxa3zaTenbHbIE ypaBHEHUS.
OCHOBHBIE ~ METOJBI  pEIICHUS
MMOKAa3aTeIbHBIX YPABHEHUN

DopMyJIMPOBAThL ONpPeEIeIeHHe CTEIECHU C
pallMOHAJILHBIM [10KA3aTEIEM.

BoimonHATe  npeoOpa3zoBaHMsA  YHCIIOBBIX
BBIPAKECHHI, COJZIepIKAIINX CTEIICHU C
pallMOHAJILHBIM [10KA3aTEIEM.

Hcnoab3oBarh Hu@poBbIe pecypesbl Ut
MoCTpoeHUs rpaduKa MoKazaTebHOU QyHKIMN

Y U3y4YeHUs €€ CBOMCTB.

Haxoaurte pemeHus oka3areabHbIX

ypaBHEHUH




Jlorapudmuuec
KasipyHKITHSL.

Jlorapudm yucina.
CBoiicTBa norapudma.

JlaBaTh onpenesieHue orapudma
qucia, ACCATUYHOIO U HATYPaJIbHOI'O

OTpaHUYECHHBIE
MOCJIEI0BATEIbHOCTH.
Hcropus ananusa

OECKOHEYHO MaJIbIX.

Apudmerndeckas u
T€OMETPUUYECKASITPOTPECCHH.

beckoneuno yOBIBaromas
TeOMETpUYECKasi  MPOTPECCHSI.
Cymma OeckoHeuHO yObIBaromien

I'eomeTpuueckoit
nporpeccud.  JIMHEHHBIN u
AKCIOHEHIMAIBHBIN pocT. Yucio
e.

Dopmyiia CIOKHBIX
npoieHToB.Micnonb3oBanue
MIPOTPECCUU JJIS PEIICHUS
peaNbHBIX 337a4 MPUKIIATHOTO

Jlorapudmuue |lecaTHUHBIE U HATYpalIbHBIC morapudma. Menoab3oBaTh cBOWCTBA
ckueypaBHeHus [rorapudmel. [IpeodpasoBanue iorapumoB AIApeodpa3zoBaHus
(18 u) BBIPAYKECHU,COAEPKAIINX morapu(MUUECKUX BbIPAKECHHM.
morapumsl. CtponTts rpaduk norapudmudeckoit
Jlorapugpmuueckas (yHKLIMUKAaK 0OpaTHOM K IOKa3aTeIbHON U
(dyHkuus, e€ cBoiicTBa M rpauK. [MCIOJIB30BaTh CBOMCTBA JOTapH(PMHUUECKON
Vcnionb3oBanuerpaduka GyHKUUY (QyHKIUU Ul PELIeHUs 3ajay.
JUISL pELLIEHUs] YPABHEHUN. Haxoauth pemenus JgorapupMUUECKUX
Jlorapupmuueckue YPaBHEHH C NOMOILBIO PAaBHOCUJIBHBIX IEPEX0JI0B
ypaBHeHHs. OCHOBHBIE METOABI  |[MJIM OCYIIECTBIISASA HPOBEPKYKOPHEH
peLeHust JorapupMUIECKuX
YPaBHEHUI.
PaBHOCHIIBHBIE TTEPEXObI
B pPELICHUNIIOrapU(PMUUECKUX
YpaBHEHUH.
Tpuronomerpu | CHHYC, KOCUHYC, TAHT€HC U JdaBaTh onpeaejieHHsl CUHYCa, KOCHHYCA,
YecK ue KOTaHI'€HC YHUCIIOBOTO apryMEHTa. TaHINeHca U KOTaHIeHca YUCIOBOro apryMeHTa;a
BBIPAKEHU |APKCHHYC, aPKKOCHHYC U TaKXe apKCHHYCa, apKKOCHHYCa M apKTaHTeHCa
1 U APKTAHI'€HCYMCIIOBOTO apryMeHTa. [HUCIA.
ypaBHEHHS Tpuronomerpuueckas IIpuMeHsAIT OCHOBHBIE TPUTOHOMETPUYECKHE
(22 u) OKPYKHOCTb, omnpeaeneHue/GopmyIbl TUTS npeoOpazoBaHus
TPUTOHOMETPHUYECKUX  (PYHKIMHTPUTOHOMETPHUYECKUX BBIPAKECHHN.
YHCIOBOIO apryMeHTa. IIpuMeHsATH GOPMYIIBI TPUTOHOMETPHUH IS
OcHOBHBIE peIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETpHUUYECKUE (POPMYJIBL. TPUTOHOMETPUUYECKUX YpaBHEHUH
[TpeoOpasoBanue
TPUTOHOMETPHUECKUX BBIPAKEHUH.
Perrenne TpUroHOMETPHUYECKUX
ypaBHEHUI
[TocnenoBarens [TocnenoBarenbHOCTH, OnepupoBath MOHATUSIMH:
HOCTU U crocoO0bl 3a7aHus HOCJIEI0BATENbHOCTb, Coco0bI 3aaHus
POTrpeccuu MOCJIe0BATEIHHOCTEH. MOCTIeIOBATEIBHOCTEH; MOHOTOHHBIE "
(10 9) Meton matemaTHuyecKon OTpaHUYEHHBIE HOCJIEI0BATEIbHOCTH;
UHIYKIUH. MOHOTOHHBIE H Hceae10BaTh MOCJIEI0BATEILHOCTH Ha

MOHOTOHHOCTb M OTPAHUYEHHOCTb.

[TonyuaTs pencTaBiieHre 00 OCHOBHBIX UIEAX
aHan3a 0ECKOHEYHO MaJIbIX.

JlaBaTb ompepejieHne apuMeTHUecKoil u
r€OMETPUYECKON MPOTPECCUH.

Jloka3bIBaTh CBOMCTBA apU(PMETUUYECKON U
TE€OMETPUUECKOI MPOTPECCUH, HAXOAUTHh CyMMY
YJIEHOB MPOTPECCHH, A TAKKE CYMMY YJICHOB

0eCKOHEYHO yOBIBaroIIei
r€OMETPUYECKON MPOTPECCUH.

Hcnonb3oBarh mporpeccuu Uil pELICHUS
3a/1a4 IPUKJIAJHOTO XapaKTep.

IIpumensith GopMyiTy CIOXKHBIX IPOILIEHTOB

JUISL pEILIEHNUs 3a7a4 U3 PEAIbHOM MTPaKTUKU

Xapakrepa




HenpepbiBHBIE HemnpepriBHBIC DYHKIIMHA U UX OnepupoBarthb NOHATHUSIMMU: byHKIHS
(byHKLHH. CBOWCTBA. HEeTpepbIBHAS Ha OTPE3KE, TOUKA pa3pbiBa PyHKINH,
[IponsBoaHas Touka paspsiBa. acuMIITOTa rpaduKa (yHKIHH.
(20 1) ACHMIITOTI FPadUKOB QYHKIMIL. IIpMMeHATH CBOMCTBA HENMPEPHIBHBIX (DYHKIUIH
CBoiicTBa (pyHKINH HETPEPHIBHBIX HA IS pellleHust 32724,
i/ITgfszeﬁHTepBa.HOB Jr——— OnepupoBaTh NMOHATHSAMU: IEpBas U BTOpas
HepanencTs. [IPOU3BOIHBIC } byHKIUY; [OHUMATE
TIpHMeHeHHe CBOCTB ¢busznueckuit o r€OMETPUYECKUM
HenpepbIBHbIX (yHKIM 11 CMBICII ITPOM3BOJHOW; 3alMCHIBATh YPAaBHEHUE
peLeHus 3aau. KacaTeIbLHOM.
[lepBas u BTOpas Bob1uncJTh IPOU3BOIHBIC CYMMBI,
NPOHM3BOIHBIE DYHKIIHH. MPOU3BEICHUS, YAaCTHOTO U CJIOXKHOW (yHKIUH.
Onpeienenue, M3y4yaTh MpON3BOAHBIC JIEMEHTAPHBIX (DYHKIIHH.
reOMeTpHYECKHiT 1 Hcnonb30BaTh reOMETPUYECKUI u
(pU3MYECKHiT CMBICH (bU3UYECKUN CMBICIT MTPOU3BOIHOMN st
IPOM3BOIHOIL. penieHus 3aaaqy
VYpaBHeHUE KacaTeJIbHON K
rpaduky Qynkuuu.lIpousBoanble
AIIEMEHTAPHBIX (PYHKIIMA.
[Ipon3BoHas CyMMBI,
[IPOU3BE/ICHHUS, YACTHOTO U
KOMITO3UITUU (PYHKITHIA
[ToBTOpEHuUeE, OcHoBHble mOHATUS Kypca | IIpMMeHAATHL OCHOBHBIE MOHATHUS Kypca aareopbl
0000meHme, anreOpsl u Hayaj W HayaJl MaTEeMaTHYEeCKOrOo AaHAJIM3a ISl PELICHUS
cucTeMaru3anus MareMaruueckoro asanusza 10 Bagay u3 peasibHOW KHU3HU M JAPYTHX IIKOJIBHBIX
3HaHU# (2 4) KJjiacca, 00001eHne MPEAMETOB
u
cucTeMaTu3alus 3HaHUI

11

kjacc (140 yacos)

Hassanue pasiena OcHoBHOE OcHOBHBIE  BH/BI AeSITeIbHOCTH
(KoH4ecTBO coJep:kaHue pa3iena(reMbl) |(00ydarOmmUxcs
4acoB)
Hccnenoanne IIpumenenune Crpourthb rpapuk KOMHO3UIMH (PYHKIHHA C
by HKIMi Y MPOU3BOAHON K [MOMOIIBIO 3JIEMEHTAPHOTO MCCIEI0BAaHUS U CBOWCTB
[TOMOLIBIO UCCIIEIOBAaHHIO (GYHKIUH |[KOMIIO3HIIHN.
MPOH3BO/IHOM(24 11) Ha Crpourn reOMETPHYECKHE 00passl
MOHOTOHHOCTh M YpPaBHEHUH W HEPAaBEHCTB Ha KOOPAMHATHOM
9KCTPEMYMBI. MJI0OCKOCTH.
Haxoxnenue Hcnonb3oBaTh NPOU3BOIHYIO TUTSI
HauOOJIbIIETO " uccienoBaHusl (QYHKIMM Ha MOHOTOHHOCTh U
HaWMEHBIIIETO HKCTPEMYMbI; HAXOAMTH HauOOJIbIIIee 1 HAaMEHbIIee

3HAYECHUSHENPEPBIBHON
(GyHKIMU Ha OTpeE3Ke.
[IpumeHeHne  MPOU3BOIHOMN
JUISTHAX 00K ICHHST
HAWTY4IIero pPEIICHUsB
NPUKIAJHBIX  3a/a4ax,
IUTSIOTIpEICTICHHUS
CKOpPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOT0
(bopMyI0i HIUTPaPUKOM.
Kommosumus GyHKITUH.
I"'eomeTpuyeckue o0pasbl

3HaYeHUS (PYHKIIMH HEMIPEPHIBHON Ha OTPE3KE;

Crpoutsb rpaduku QyHKIIUNH HA OCHOBAHUHU
MPOBEAEHHOTO UCCIIEIOBAHUS.

Hcnoan3oBaTh MPOU3BOAHYIO JUISt
HAXO0XICHUS HAWITY4IIero PEelIeHUs B MPHUKIAIHBIX,
B TOM YHCJIE COIMAIIbHO-)KOHOMUYECKHX, 3a/adyax,
IJIsIONIpeIeNIEHHs] CKOPOCTU M YCKOPEHMS Ipoliecca,
3alaHHOTO (POPMYIION MK TPadUKOM.

IMosyuyaTs mnpeacraBjieHHe O TPUMEHEHUU
MPOU3BOTHON B PA3IMYHBIX OTPACISIX 3HAHUN




YpaBHEHUN U1 HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH

[TepBooOpazHas [lepBooOpa3Hasa, ocHoBHOe | OnepupoBaTh NOHATHSAMHU: [IEPBOOOpaA3HAL U
CBOMCTBO epBOOOpa3HbIX. (onpeeneHHblil nuaterpain. Haxoaurs
WUHTETpal [TepBoobOpa3ubie MEepBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKIHIA U
(12 9) AIIEMEHTAPHBIX (GYHKIMNA. BBIYUCIATH HHTETpal o Gopmyse HeroToHa —
[IpaBuiia HaxoxaeHus JleitoHuna.
epBOOOpPa3HBIX. HaxoauThb miomany miockux Gpuryp u o0bEMbI
WNurerpan. ['eomeTpryeckuil el ¢ IOMOIIBIO ONPEAEIIEHHOIO UHTETpaIA.
CMBICT UHTETpasia. | 3HAKOMHTBCSH C MaTeMaTHYECKUM
Brruncnenue onpenenéHHoro | MOAEIUPOBAaHUEM Ha npuMepe
MHTEerpasa o dopmyite [muddepeHINaTbHBIX YPaBHEHUH.
Herotona-JleitOHua. Hoayuyats npencraBieHue 0 3HAYCHUHBBEACHUS
[TpuMmeHeHre WHTETpayia JJis [[TOHATHS MHTErpaja B pa3BUTHH MaTEMaTUKU
HaXO0XICHUS mioumanen
IIOCKUX (QUIryp U 0O0BEMOB
rEOMETPUUYECKUXTEIL.
ITpumepsl peeHuin
Qg QepeHnaIbHbIX
PaBHEHMIA
I'pacduxu Tpuronomerpuyeckue Hcnonb3oBath nugposbie pecypesl s
TPUTOHOMETPHUYE |(PYHKIIUU, UXCBOWCTBA U MOCTPOCHMSI TPAPHUKOB TPUTOHOMETPUUECKHUX
CKUX(DYHKITHIA. rpaduKy. (YHKIMU ¥ U3y4YEHUS UX CBOUCTB.
Tpuronomerpuue OTt60p KopHeii | Pemarb TPUrOHOMETPUYECKME yPABHEHHUS U
CKME HCPABEHCTBA (TPUTOHOMETPHUYECKHX OCYIIECTBIISIT  OTOOpP KOpPHEM C  MOMOIIbIO
(16 9) ypaBHEHU C  IIOMOILBIO | TPUTOHOMETPUUECKON OKPYKHOCTH.
TPUTOHOMETPHUUECKOMN I[Ipumensite GopMyNibl  TPUTOHOMETPUU IS
OKPYKHOCTH. peleHus OCHOBHBIX THUIIOB
Pemenue TPUTOHOMETPUUECKUX HEPABEHCTB.
TPUTOHOMETPHUIECKUX Hcnonb3oBars HU(ppoOBbIE pecypebl 1
HEPABEHCTB MIOCTPOEHHUSI U UCCIIEIOBAHUS IPa(hpUKOB

byHKIMA




HppauunoHaibHbIE,
MoKa3aTeabHbIC U

morapudmMudecKme
HepaBeHCTB (24 u)

OCHOBHBIEC METOJIBI PEILICHUS
MOKAa3aTeIbHBIX U
ITOrapu(MHYECKIX HEPABEHCTB.
OCHOBHBIE METOBI PELICHUS
MppaIMOHAILHBIX HEPABEHCTB.
['pacdmyueckue MeToabI
pELICHHS UPPAIIMOHATIBHBIX,
MOKAa3aTeIbHBIX U
IOrapu(MHUYECKIX YPaBHCHUH
173

IIpyuMeHSATH CBOKCTBA NTOKA3aTEIbHON 1
g
MOKa3aTeIbHBIX
HEPaBEHCTB.
0060CHOBATH PABHOCUJIBHOCTD MIEPEXOJIOB.
PemaTth vppanuoHaibHble HEPABEHCTBA.
Vcnonb30BaTh rpaduueckie METOJbI
CBOMCTBA

orapupmMuieckoil pyHKIUI K pereHHIo
" Jorapu(HpMUUECKUX

u
BXOJIINX B ypaBHEHUE
WM HEPaBEHCTBO (DYHKUUHU AJIS pelIeHUs

(hopMBbI 3aMCH  KOMIUIEKCHOTO
YHUCIA.

Apudmernueckue onepanuu ¢
KOMILIEKCHBIMH YHCIIAMU.
MN300pakeHNe KOMIUICKCHBIX
yuceql Ha  KOOPJIMHATHOM
[JIOCKOCTH.

@®opmyna Myaspa. Kopuu n-
O CTETIEHH U3 KOMILJIEKCHOI'O
YHUCIA.

[IpumMeHeHHe  KOMIUIEKCHBIX
gHCen JUISI pelIeHns
(buznyecKux u

FCOMCTPHUYICCKUX 3ada4

N300paxaTh

3aa4un
HEpaBEHCTB
KomruiekcHbie KomruiekcHbie OnepupoBaTh NOHATHAMEU: KOMIUIEKCHOE
yrcna(10 1) YUCIIA. YHCIIO U MHOKECTBO KOMILJIEKCHBIX YHCETI.
Anrebpanyeckas IlpeacTaBasAThL KOMIUIEKCHBIC YUCTIA B
QIreOpandecKo U TPUTOHOMETPHUIECKOM
148 (dbopme. BoImoHATH apudMeTndecKue
TPUTOHOMETPUYECKAs oTepaIii C HUMHU.

KOMILJIEKCHBIE
KOOPAMHATHOM MJIOCKOCTH.
IIpumensiTe Gopmyny MyaBpa u noxy4arsb
[IPE/ICTABICHUE O KOPHSX 1-OW CTEIEHU U3
KOMIIJIEKCHOT'O YHCIa. 3HAKOMHTBCS C
[pUMepaMu IPUMEHEHHSI KOMITIEKCHBIX YMCEI IS

qucia Ha

[PCLIICHUA TCOMETPUICCKHUX U (1)I/I3I/I‘ICCKI/IX

3a1au

Harypanbasle u
tenbie yrcna (10 u)

HatypanbHble W 1LeJble 4HUCIA.

[Ipumenenne MIPU3HAKOB

MENTMMOCTHLIETBIX 4HCel,
HOA wu HOK,

OCTaTKOB 110 MOJTYJT0, AJITOPUTMA
EBxnnna TS
pereHus

3a7a4  IEJIbIX YHCIIax

OnepupoBaTh NOHATHAMM: HaTypalbHOE U
[[€]I0€ YNCJIO, MHOXKECTBO HATypajbHBIX YHUCEI.
Hcnonb3oBaTh NPU3HAKH  JIEIMMOCTH  LENbBIX
uyucen; octatku no wmoxymo; HOJ n HOK
HaTypaJbHBIX uuces; anroput™m EBximpga ans
peIIeHns 3a1a4.

3anuchbiBaTh HaTypalbHbIE YHUCJIA B PA3IMYHBIX
MO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS

Cucremsl
[pallMOHAIbHBIX,
MppalMOHATBHBIX
MOKAa3aTeIbHBIX U
ImorapuMUIeCcKux
YpaBHEHUH

(12 9)

Cucrema 1 COBOKYITHOCTb
lypaBHeHU M. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIEICTBHUSL.
OCHOBHBIE METO/IbI pEICHUS
CUCTEMH COBOKYITHOCTEHN
[pallMOHAIBHBIX,
MPPaLMOHAIIBHBIX,
MMOKa3aTEeJIbHBIX U
lorapupmMHUECKUX
YPAaBHEHUH.
IIpuMeHeHnEe ypaBHEHUH,
CHUCTEM U HEPaBEHCTB K
pELICHUIO
MaTeMaTHYeCKHUX 3a1a4 U

OnepupoBaTh NOHATUSIMM: CUCTEMA U
COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB; PELICHUE
CHCTEMBbI WJIM COBOKYITHOCTH; PAaBHOCHJIbHBIE
CUCTEMBI U cCUCTEMBI-cleacTBUS. HaxoauTh penieHus
CHCTEM M COBOKYITHOCTEH LEbIX pallHOHAIBHBIX,
MppalOHAJIbHBIX, TOKA3aTEIbHBIX U
imorapu(MHUIECKUX YpaBHEHUN HEPABEHCTB.
IIpuMeHsATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3aJ1a4 U3 Pa3TUYHBIX 00JaCTe 3HAHHUM U
[pEaJbHON KU3HU; HHTEPNPETUPOBATH MOJIyYEHHBIE
[pELICHUS.

Hcnoab3oBath udpoBbIe pecypehbl

Bada4d U3pa3JIndHbIX




oOsacTell HayKu M
peaNbHOM )KU3HH,
MHTEPIIPETAINS ITOTYYCHHBIX

PE3yJIbTaTOB
3anauu ¢ PannonainbHsle, Bbi0upaTts crioco0 pemeHus paiuoHaIbHbIX,
[Tapamerpamu (16 MppanMOHaJIBHEIE, MPPALMOHAIIBHBIX, I0KA3aTEJIbHBIX,

q) [I0Ka3aTelbHBbIE, lorapu()MUUECKUX U TPUTOHOMETPUIECKUX
iorapupmMuUecKue u YpPaBHEHHH U HEPABEHCTB, COJEPKALIUX MOAYJINU
TPUTOHOMETPUUIECKUE MapamMeTpbl
YpPaBHEHMSI,HEPABEHCTBA U IIpumensiTh rpaduyeckre U aHaIUTUYECKHE
CHCTEMBI C TTapaMeTpPaMH. METO]IbI JJIsl PELIICHUS] YPaBHEHUI U HEPABEHCTB C

[Toctpoenue u uccienoBanue rmapaMeTpami, a Takke HccieaoBaHne QyHKIUN
MAaTCMATUICCKHUX MOJCIICH METOJaMH MaTeMaTH4ecKoro anaiau3a. CTpOUTh U

PEATbHBIXCUTYAIIMI ¢ HCCJIeI0BATHh MATEMATHYCCKUE MOJICIIN PEATbHBIX
TIOMOIIBIO yPABHCHNAM, CHTYaIHii C TOMOIIBIOYPAaBHEHHI, HCPABEHCTB U
CHCTEM YpaBHEHUH U CHCTeM C
HEABEHCTB C MAPAMETPAMH | jaavrerpamu
IToBTOp OcHOBHbIE TIOHATHUSA U MoaeanpoBaTh pealbHble CUTyallud Ha
CHUE, METO/BI Kypca, 0000ILIeHHe [A3bIKE aJIreOphl, COCTABJSATH BIPAXKEHUS,
0000111IeHNE, u YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
crcTeMaTH3all crucTeMaTH3alus 3HaHUH 3aJ]auu, ucc1e10BATh TOCTPOSCHHbBIE MOJIENH C
vs3Hanuii (16 MCIIOJIb30BAaHUEM arlapara aareopsl.
) IIpumMensiTh GyHKIMHU JUIS MOAECTUPOBAHUS

MUCCIIEIOBAaHMSI PEaIbHBIX IIPOLIECCOB.
PemiaTh npukiaaHele 3aa4M, B TOM
YHCIIE COLUATBHO-Y)KOHOMUYECKOTO U
(bu3nuecKoroxapakrepa, CpeJICTBaMu aJre0phl 1
MaTEMAaTUYECKOT0 aHAIIN3a

IHoypounoe niianuposanue AJI'EBPA u Hayaja MmaTeMaTuyeckoro anaausa, 10

KJacCC
Hama Tema ypoka
n/n |Ilnan ‘ Dakm
MHO0:KeCTBO AeiCTBUTENbHBIX Yncesd. MHOrowieHol. PanuonajabHbie ypaBHeHUs U
HepaBeHCTBA.
CucreMbl JIHHEHHbIX YPABHEeHHUI - 28 yacos
MHOk€eCTBO, Olepalvi HaJ MHO)KECTBAMH U UX CBOMCTBA
2 Huarpammsl Diinepa - Benna
3 [IpuMeHeHne TEOPEeTUKO-MHOXKECTBEHHOIO alllapaTa JAJisi peleHust
3amaq

4 PanmonannHBIC Ynciia
5 OOBIKHOBEHHBIE U JIECATUYHBIE TpOoOH




[IpoueHTsl

BeckoneuHble nepuoanyeckue Apoou

[Tpumenenue apoOei U MPOLEHTOB IS PeIICHHsI TPUKIIAAHBIX 3324

9 JleficTBUTENbHBIE YKCTIA
10 PanmonanbsHble U UppalimoOHaIbHbBIC YUCIA
11 Apudmerrdeckue orneparuu ¢ IeHCTBUTSIBHBIMHA YHCIIAMA
12 Moaynb A€HCTBUTEIBHOIO YHCIIA U €T0 CBOMCTBA
13 [TpubnmxEHHBIC BEIYUCIICHUS, TIPaBUIa OKPYTICHUS
14 [Ipukuaka v OLEHKa pe3ysbTaTa BEIYUCICHUN
15 Koumponvnasa paooma Nel no meme «Payuonanvnsie
ypasenenusn unepagencmea. Cucmemol 1uHEUHbIX
'DAGHEHUIL)
16 OCHOBHBIE METO/Ibl PEIICHUSI 1IEJIBIX YPaBHEHUIA
17 OCHOBHBIE METOIbI PEIICHUS IPOOHO-PAIIMOHAIIEHBIX YPaBHEHUH
18 OcCHOBHBIE METO/IbI PEIICHHUS LIEbIX U APOOHO-PAIIMOHATIBHBIX
HEPABEHCTB
19 MHoOro4ieHsl OT OJTHOM NepeMeHHOM. JleneHrne MHOrowIeHa Ha
MHOT'OYJIEH C
OCTaTKOM
20 Teopema besy
21 MHorouneHs! ¢ easiMu ko3 dumentamu. Teopema Buera
2 Pewrenne cucreM TMHENHBIX YPaBHEHUI
23 Matpuliia CUCTEMBbI JIMHEHHBIX YpaBHEHUM
24 Onpenenurens MaTpULBL 2X2, €r0 F€OMETPUYECKUN CMBICIT U CBOICTBA
25 Brluncienye 3Ha4€HUs ONPEIEITUTENSA
26 [IpuMeHeHue onpenenuTes JUis peleHNs CUCTEMBbI JIMHENHBIX YPABHEHHUN
27 Penienne NprKIIaaHbIX 33434 C TOMOIIBIO CUCTEMBI IMHEWHBIX YPaBHEHUH
28 Konumponvnas paboma Ne2 no meme «Mnoicecmeo oericmeumenbHbix
uucen. Muozounenol»
®ynkuuu u rpapuxu. CreneHHas QyHKIMA € HeJbIM MOKa3aTesneM - 12 yacos
1 Crioco6sb1 3a1anust GpyHKuMU. BzaumMHo oOpaTHble QyHKIUH.
Komnozuius pyHKIMA.
2 I'paduk ¢pyHKIIMU. D1eMeHTapHbIe TpeoOpa3oBaHus rpaduKoB
(b yHKIHIA
3 OO6nacTp ornpeieNeHus] U MHOXKECTBO 3HaYeHUN (YHKLIUU
4 Hymu ¢pynxium. IIpoMexyTky 3HaKOIIOCTOSTHCTBA
5 Yéruble u HeuéTHble pyHKIUH. [leproauueckue GyHKINN
6 [TpoMexyTKH MOHOTOHHOCTH PYHKIIMHU. MakCUMyMbI I MUHUMYMBbI
byHKIIUU
7 HauOonpiee 1 HauMeHblIee 3HaUeHUE (PYHKIIMU Ha TPOMEKYTKE
8 JluneliHas 1 kBagpaTUyHas QyHKIMU. DIeMEHTapHOE UCCIIEI0BAaHUE U
rpaduxu QyHKIMiA
9 JpobHo-nuueliHas GyHKIUN. DIeMEeHTapHOE UCCIIeIOBaHEe U rpaduK
OTUX(PYHKINN
10 Crenens ¢ nenslM nokasareneM. bunom HeroToHa
11 CrenenHas (yHKIUS C HaTypaJIbHBIM U LIeJbIM NoKazareneM. E€
CBOIicTBa U rpaduK
12 Konmponvnas paooma Ne3 no meme « @yuxyuu u zpaguxuy
ApudmMernyecKkuili KOpeHb n-0i crenenu. UppanuonaabHbie ypaBHeHnus - 18 yacos
1 ApudmeTnueckuii KOpeHb HaTypaibHON CTENEHH U €r0 CBOMCTBA
2 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COEPKALIUX CTEIICHH
3 BbiHECEHME MHOXKUTENS U3-110]] 3HaKa KOPHS
4 BHeceHne MHOXKUTENA 1O 3HAK KOPHSI
5 Coxparmienue 1pooeii, coepkalux paguKaibl




[IpeoOpazoBanue HppaIIMOHABHBIX BHIPAKEHUIH

-

[ToBTOpeHnue mo Teme «ApupMeTHIeCcKHii KOPEHb N-HOM CTENCHI»

Koumponvnasa paooma Ned4 no meme «Apugpmemuuecxkuii
KopeHnb n-oiicmenenu)

HppanumonanbHble ypaBHEHUS

10

O06J1acTh 10IyCTUMBIX 3HAUEHUI UPPALIMOHATIBHOIO YPAaBHEHUS

11

OcCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX YpaBHEHUI

12

PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUN UPPAIIMOHANIBHBIX YPAaBHEHUN

13

ANTOpPUTM pEellIeHUS] UPPALUOHAIBHBIX YPaBHEHU N

14

Pemenne uppanoHanbHbIX YPaBHEHUI

15

Pemenne uppanoHanbHbIX YPaBHEHUIN

16

CoiicTBa u rpaduk KOpHs n-0i CTeTeHH Kak (GpyHKIH 00paTHOM
CTEINICHU C HATYPAJIbHBIM ITOKa3aTeIeM

17

IToBTOpenue no teme «MppanuoHaIbHbIC YPABHEHUS»

Koumponvnasa paooma Ne5 no meme «Hppayuonanvusie ypasHenusn»

Hoka3aTenbHas pynkuus. [lokazaTenbHbie ypaBHeHus - 10 yacos

CrenieHb ¢ PalrOHAJIbHBIM IIOKAa3aTCJIEM U e€ cBoMcTBa

[TokazarenbHas QpyHKIHs, €€ CBOMCTBA U Tpaduk

Hcnonk3oBanue rpadguka QyHKIUH sl pEIICHUs YPaBHEHHIA

IToxa3zaTenbHble ypaBHEHUS

OcHOBHEIC MCTOABI pCHICHHA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

ITpuBenenne o6enx yacTeil ypaBHEHUS K OJTHOMY OCHOBaHHIO

BriHecenue oO1Iero MHOXHUTENS 32 CKOOKY

Merton 3aMeHBbI HCPCMCHHOﬁ B ITOKA3AaTCJIbHBIX YPABHCHUAX

MeTtoJ MOYIEHHOTO JICICHUS

= OR[N N[ [W N~

S

Konmponvnaa pavoma Neb no meme «Ilokazamenvnasn
¢yukyus.llokazamenvrole ypasnenus

Jlo

rapudpmudeckas pynkuus. Jlorapupmudeckue ypapuenus - 18 yacon

Jlorapudm yucna
. OCHOBHBIE METO/IbI pEIICHUS JTOrapU(PMUUECKUX YPAaBHEHUH.

CaoiicTBa norapugpma

JHecstuunbie norapudmbl

HatypanbHblie norapu@msl

[IpeoOpa3zoBanne BbIpaXXKEHUM, COAEPKAIINX JOTapUPMBbI

Jlorapudmuueckas pyHkuus, e€ cBocTBa U rpadux

Hcnonb3oBanue rpaduka GyHKIUN U1 peLIeHNs ypaBHEHHUH

RIS N |B=|WD

OyHKIMOHANBHO-TpapUIECKU METO] pEIIeHHs ypaBHEHUI

Konumponvnasa paboma Ne7 no meme «/Iozapugpmuueckan pynxyusn»

10

Jlorapudmuueckue ypaBHEHHs

PaBHOCHIIbHBIE IEPEXOAbI B PEIICHUH JIOTApU(PMUUECKUX YPaBHEHHI

12

Pemenue ypaBHeHMI 10 onpeiesIieHU0 Jorapudma

13

Meron noTeHIMpoBaHUs

14

Merto/1 BBeIeHUS HOBO NMEPEMEHHON

15

Merton norapudmMupoBaHus

16

Ilepexon Kk HOBOMY OCHOBaHUIO

17

Pemenue norapumMuyueckux ypaBHEHUH

18

Konmponvnas pavoma Ne8 no meme «lozapugpmuueckue
PAGHEHUA)

Tpuroun

OMeTpHYeCKHe BbIPAKEHHs U YPaBHEHUs - 22 yaca

CuHyc, KOCHHYC YHCJIOBOTO apryMeHTa

TaHreHc v KOTaHT€HC YKCIOBOIrO apryMeHTa

ApKcuHyC, apKKOCHUHYC M apKTaHI'€HC YHCIIOBOIO apryMeHTa




Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEACIEHUE
TPUTOHOMETPUUECKHUX
(YHKIMH YUCIOBOIO apryMeHTa

OcCHOBHEBIE TPUTOHOMETPHYCCKUEC TOXKIACCTBA

@DopmyIibl IBOMHOTO yria

CDOpMYJ'IBI IIOHMXKCHUSA CTCIICHU

DopMyJIbI TOJIOBUHHOTO yTiia

DopMyJTbl CyMMBI apTyMEHTOB

e IR Dl EAl g

DopMyIbl CyMMBI QYHKITUI

11.

®opmyIibl TPOU3BEACHUS PYHKIUI

12.

[Ipeo6pa3oBaHre TPUTOHOMETPUUYECKIX BBIPAKEHHM C TOMOILIBIO
thopmyr

13.

Konmponvnas pavooma Ne9 no meme « Tpuzonomempuuecxkue
GbIpadCEHU)

14.

Pemenue YpPaBHCHUA COSX = a

15.

Pemenue ypaBHeHus sinx = a

16.

Pewienue ypaBHenuii tgx = a, ctgx =a

17.

Meron 3aMeHbI IEPEMEHHON

18.

ypaBHeHI/ISI, CBOAAINHECS K KBAIPpATHBIM YPABHCHUAM

19.

MeTton Pa3JIOKCHHA Ha MHOXKHUTCIINU

20. ]

O,Z[HOpOI[HLIC TPUTOHOMCTPUYICCKUEC YPABHCHUSA

21.]

Pemrenne TpuroHoMeTpUYECKUX ypaBHEHUHN

22.]

Konmponvnas paooma Nel0 no meme « Tpuzonomempuueckue
Ypasnuenusny

IlocsaenoBarenbHOCTH U Iporpeccuu - 10 yacos

HOCJ’I@I{OB&TCJ’IBHOCTI/I, CITOCOOBI 3aJIaHUs TIOCIEA0BATEILHOCTEHN

Mertoa maTeMaTH4eCKOW HHAYKIIUN

MoOHOTOHHBIE U OTpPaHUYCHHBIC IMMOCJICA0OBATCIIbHOCTHU

ApudmeTrndeckasi 1 reOMeTpUYECcKas IpOrpeccuu

beckoneuHo yObIBaro11as reoMeTpuyueckas Iporpeccus

CymMma 6eckoHEeUHO yOBIBAOIIEH reOMEeTpHUUECcKOi mporpeccun

JIMHENHBIN 1 SKCIIOHEHIMAIBHBIA pocT. Yucno e

(I)opMlea CJIOKHBIX ITPOLICHTOB

R R B Sl Bl Bl

Hcnonp30BaHne MPOTPECCHH TS PEIICHUS pEeaTbHBIX 331a9
[TPUKJIATHOTO XapaKTepa

_
S

Konmponvnas pavoma Nell no meme «Ilocnedosamenvnocmu u
npozpeccuuy

HenpepbiBHBIE

¢pynxuumn. Ilponzsognas - 20 yacos

HenpepriBHble pyHKIMHN U UX cBOiicTBa. Touka pa3pbiBa

\S)

AcumnroTsl rpadukoB ¢pyHkuuid. CBoiicTBa QyHKIUI
HEMPEPhIBHBIX HAOTPE3KE

MGTO)I HHTCPBAJIOB JIA pCHICHUA HEPABCHCTB

[TpumeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKINN I peLIeHUs 3a/1a4

[lepBast u Bropas Ipou3BOHbIE GYHKIIU

N[ W

Ornpezenenne, reOMETPUUSCKUN U PU3NUECKUIA CMBICI POU3BOTHOM




ANTropUTM HaX0XIE€HUS IPOU3BOIHON

8 ®opmyiel qudepeHIpPOBaHUSL
9 [Tpon3BoHas CTENEHHON (QyHKIIMU
10 [Tpon3BogHBIC A7IEMEHTAPHBIX PYHKITAN
11 Brrunciienue mpon3BOAHBIX HIEMEHTAPHBIX (DYHKIUN
12 [Tpou3BoHas CyMMBbI (OyHKITHI
13 [Tpon3BoHas Mpon3BeACHUADYHKITHIHA
14 [Tpon3BoHas yacTHOTO (HYHKIIMH
15 [Tpon3BoHas KOMIO3ULUH (DYHKITHIA
16 [ToHsiTHE M BBIYKMCIIEHUE TPOU3BOJIHOM N-ro MOpsIKa
17 HuddepennrpoBanne CI0KHON QYHKITUN
18 VYpaBHeHUe KacaTelbHOU K rpaduKy QyHKIIUN
19 VYpaBHeHue KacaTelbHOU K rpaduKy QyHKIIUN
20 Konmponvnas pavoma Nel2 no meme «Henpepuvignuvie
dyuxyuu. Ilpoussoonasny
IloBTOpEHUE, 0000IeHNEe, CHCTEMATU3ALUS 3HAHUM - 2 yaca
1. Perienust TpUroHOMETPUUYECKUX YPaBHEHU I
2. CucremaTtu3zanus 3HaHUH
Hoypounoe miianuposanue AJI'EBPA u Haya/ia MaTeMaTH4eCKOI0 aHAIM3A,
11 xaace
Jama Tema ypoka
n/n IIn Dax
an m
HccnenoBanue pyHKumii ¢ 1OMOLIbIO NPOU3BOAHOM - 24 yaca
l. [ToBTopenue. ®opmyisr auddepeHnrpoBaHus
2. [IpaBuna nuddepeHurpoBaHus
3. [IpumeHeHne NPOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIUI Ha
MOHOTOHHOCTh
4. [IpumeHeHne TpOU3BOJHON K UCCIEA0BAHNIO (PYHKIINUN HA SKCTPEMYMBI
3. OKCTpeMyMbl PYHKIUH
6. Brruncnenue skcTpeMyMoOB (QYHKITUH
7. [TpuMeHeHne NPOU3BOJHOM IS TOKA3aTEIbCTBA TOXKAECTB U
HEPABEHCTB
8. [Toctpoenue rpapukoB GyHKIUI
9. Hccnenoanue GpyHkunu 1 noctpoeHue rpaduka GQyHKIUU
10. CBsi3b Mex 1y rpaduKoM (QYHKIMU U rpaduKoM e€ MpOou3BOJHON




11.

HauOonpiiee n HanMeHbIIee 3HaUCHHS! (QYHKIIMU Ha TPOMEKYTKE

12. 3amau Ha OTHICKAHUE HAUOOJIBIINX M HANMEHBIINX 3HAYCHUN BETUYNH

13. Pemenwne 3a1a4 Ha HAXOXKIEHUE HAUOOIBIIMX U HANMEHBIINX 3HAYCHUN

14. [TpuMeHeHne MTPOU3BOIHOM K UCCIICAOBAHUIO (DYHKITUH

15. Koumponvnasa paboma Nel no meme «Hccnedosanue pynkuyuii ¢
HOMOULBIO NPOU3EOOHOID)

16. [IpumeHeHue npor3BOAHOM 111 HAXO0KACHUS HAMTYUIIEro PEIICHUS B
IIPUKIIAIHBIX 3a/1a4ax

17. [IpumeHneHue npor3BOJHON B PEIICHUH 3a/1a4

18. [IpumeneHnue npou3BOAHOM 7151 HAXO0XKACHUS HAUTYUIIIeTO PEICHUS st
oTpezieNieHus] CKOPOCTH Ipoliecca, 3aJaHHoro popmyrnoi win rpadhukomM

19. [TpyuMmeHeHre TPOU3BOAHOM 1711 HAXOKCHUS HAUTYYIIEro PeIeHus s
OTIpeieNIeHUs] YCKOPEHHS Mpoliecca, 3aJaHHOTO (OopMyII0i HiTH rpaduKoM

20. Komnozumus GpyHkuumii

21. ['eomeTpuyeckue 00pasbl ypaBHEHH Ha KOOPAMHATHOM IJIOCKOCTH

22. ['eomeTprueckue 06pa3bl HEPABEHCTB HA KOOPIAMHATHON INIOCKOCTH

23. [ToBTOpenue no teme «lccnenoBanue GyHKIUI ¢ TOMOIIBIO TPOU3BOIHOIN)

24. Koumponvnas paboma No2 no meme «Hccnedosanue ghynkyuii ¢

nOMOULBIO NPOU3EOOHOIL)
IlepBooOpa3nas u uHTerpaJ - 12 yacon

1. [TepBooOpa3Has

2. OcHOBHOE CBOICTBO MEpPBOOOPa3HBIX

3. [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKIUH

4. [TpaBuiia Hax0Xk1eHUS TEPBOOOPA3HBIX

3. WHuTerpai. I'eomeTpudecKkuii CMbICI HHTErpalla

6. Brruncnenue onpenenénnoro uarerpaia mo gopmyne Herotona-JleliOauma

7. [TpumeHeHne HHTErpasia sl HaXOXKICHUS TUIOIIAACH TUIOCKHUX (Uryp

8. [TpuMeHeHHe HHTErpasia A HaX0XKIeHU 00BEMOB T€OMETPUUYECKHX TE

9. [Tpumeps! pemennii ruddepeHnanbHbIX ypaBHEHHH

10. MaremaTnyeckoe MOICIIMPOBAHUE PEATBHBIX MPOLECCOB C MOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

11. [ToBTOpenue no teme «IleppooOpazHas 1 UHTErpaI»

12. Koumponvnan paooma Ne2no meme «llepeooodpaznan u unmezpan»

I'padpuxu Tpuronomerpudeckux pynkuuii. Tpuronomerpuyeckue HepapeHcTBa - 16 yacos

1. TpuronomeTrpuyeckue QyHKIMH, UX CBOICTBA U IrpaduKu

2. CaoiicTBa U rpaduk GYHKIIUH Y = COSX

3. CaoiicTBa U rpaduK QYHKIMH Y = sinx

4. I'paduxu QyHkIuil y = tgx, y = ctgx

5. Perenue TpUroHOMETpUYECKUX YPAaBHEHUH C TOMOIIBIO IpadUKoOB

6. OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUI C MOMOIIbIO rpaduka

7. OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHUI METO10M nepedopa

8. OT160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHUH JBOWHBIM HEPAaBEHCTBOM

9. OT160p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

10. TpuroHomeTpuyeCKue HEPABEHCTBA

11. MeTop! perieHue TPUroHOMETPUUECKUX HEPABEHCTB

12. Pemenne TpUroHOMETPUUECKUX HEPABEHCTB

13. Perienue TpUroHoMeTpUYECKUX HEPABEHCTB Irpaduuecku

14. Pemenne TpUroHOMETpUYECKNX HEPABEHCTB

15. [ToBTOopenue no Teme «I"paduku TPUrOHOMETPUIECKUX (DYHKITHHA.
TpUroHoMeTpUUYECKNE HEPABEHCTBAY

16. Konumponvnaa paboma Ne3no meme «I pagpuxku mpuzonomempuyeckux

@ynxyuii. Tpuzonomempuueckue Hepagencmeay




HppaumnonaibHbie, M0

Ka3aTeJbHbIC U HOFapI/I(l)MI/I‘IGCKI/Ie HEpaBC€HCTBA - 24 yaca

IIpocreiine oka3aTesIbHbIE HEPABEHCTBA

CBeneHue 1oKka3aTeJbHOr0 HEPaBEHCTBA K IIPOCTEHIIEMY

Merto/ BBeZIeHHsI HOBOM MepeMEHHOM

Paznoxxenue Ha MHOXKUTEIU

CBeJlieHuE K paBHOCHJIBHOM COBOKYITHOCTHU

Merton panmonanu3anuu (3aMeHa MHOKUTENEH )

['paduueckue METOIbI PEIICHNUS IOKA3aTEIBHBIX YPABHEHUI U HEPABEHCTB

S B R F ol B Rl e

[Tpocreiimme norapudMuyeckre HepaBeHCTBA

Jlorapugmuueckue HepaBeHCTBA, CBOISAIINECS K MPOCTEHIIUM

Merton 3aMeHBI nepeMeHHoﬁ

.HOFapI/I(bMI/I‘IeCKI/Ie HCPAaBCHCTBA, CBOJAIUCCAH K palliOHAJIbHBIM

Jlorapugmuueckue HepaBeHCTBA, COJCPKAIIIE IEPEMEHHYIO B OCHOBAaHHH
norapudma

13.

Meton HHTCPBAJIOB

14.

['paduueckuii MeTo 1 pemeHus JorapuPMHUECKUX YPAaBHEHU 1 HEPABEHCTB

15.

HppaunoHanbHble HEPABEHCTBA CTAHIAPTHOTO BUIA

16.

Meton nepexoga K paBHOCHHBHOﬁ CHUCTCMC

17.

JpoOHO-uppaioHaibHble HEPAaBEHCTBA

18.

Meron 3ameHBbl IEpEMEHHON

19.

I/IppaI_II/IOHaJ'IBHBIe HCPABCHCTBA CMCIIAHHOI'O THUIIA

20.

HpparnmonansHele IorapudMuiecKie HepaBeHCTBA

21.

YMHOXKEHUE HA CONPSIKEHHOE

22.

Meton HHTCPBAJIOB

23.

['paduueckuii MeTO1 peleHus HppalOHAILHBIX YPAaBHEHUN 1 HEPABEHCTB

24.

Koumponvnasa paooma Nedno meme «Uppayuonanvusvie, nokazamepHole
u n02apugmuyecKue HepageHcmea)

MILIEeKCHBIE ynucaa - 10 yacos

[loHsATHE KOMIIJIEKCHOTO YHCIIa

Anrebpanyeckasi GpopMa 3arnucu KOMIJIEKCHOTO YUCIIa

ApI/I(I)MeTI/I‘ICCKI/Ie ornepanru ¢ KOMIUICKCHBIMHA YU CJIAMHU

ApI/I(I)MeTI/I‘ICCKI/Ie ornepanru ¢ KOMIUICKCHBIMHA YU CJIAMHU

TpI/IFOHOMeTpI/ILIeCKa}I (bopMa 3allMCU KOMIIJICKCHOI'O YHCJia

I/I306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha KOOpI[PIHElTHOfI INJIOCKOCTH

®opmyisia Myaspa

KopHu n-0#1 cTrenenu u3 KOMIUIEKCHOTO YUCIIa

AP E B ol Bl B e

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCECJI IS pCICHUA (I)I/IBI/I‘IGCKI/IX n
reOMCTPHUYICCKUX 3adavd

Konumponvnas paboma Ne5no meme «Komnnekcuoie uucnay

HartypaJabHble n neJibie yuciaa - 10 yacos

—_—

HartypasbHble U 1eNbIe Ynciia

HpI/I3HaK JACITNMOCTH LECIIBIX YHUCCIT

HpI/IMeHCHI/IC MMPU3HAKOB ACIIMMOCTH LEJIbIX YUCCIT

[Tpumenenne HOJl u HOK nns pemienust 3a1a4 B HEbIX YACIaX

BrIrdnciaeHne 0CTaTKOB I10 MOAYJIHO IJIA pCIICHUS 3a/1da4 B LCJIbIX YHUCJIaX

HpI/IMeHeHI/Ie OCTaTKOB IO MOAYJIIO U1 pCHICHUSA 3aaa4 B HCJIbIX YUCIaX

Anroput™ EBkinia

HpI/IMeHCHI/Ie ajropurMa EBKJ’II/I}Ia JJId pEIICHUA 3a1a4 B HCJIbIX YHUCJIaX

[ToBTOpenue no teme «HaTypanbHbIe U LIEJIbIEC YU CIIa

=[o|o| N v B v

Konumponvnasa paboma Nebno meme «Hamypanvuvie u yenvie uuciay

CucremMbl PAUUOHAJIBHBIX, HPPANUOHAJIBHBIX MOKA3ATCJIbHBIX W ﬂorapml)anecmlx

YPaBHEHHUIl —
12 yacoB




CucreMa 1 COBOKYITHOCTh YpaBHEHHM

PaBHOCHIBHBIE CHCTEMBI U CHUCTCMBbI-CIICACTBUA

OCHOBHBIE METO/IbI PELIEHUS CUCTEM PALlMOHATIbHBIX YPaBHEHUM

OcCHOBHBIE MCTOABI PpCIICHUA COBOKyrIHOCTGfI padHOHAJIbHBIX ypaBHCHI/Iﬁ

OZIHOPOAHBIE CUCTEMBI YPaBHEHUM

OCHOBHBIE MCTOABI pCHICHUA CUCTEM UPPALHOHATIBHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/IbI PEIIEHHS COBOKYITHOCTEW MPPALIMOHATIbHBIX YPaBHEHUN

Sl R Rl el Ed o

OcHOBHEIC MCTOABI pCHICHUA CUCTEM IMOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

e

OCHOBHBIE METO/IbI PELIEHUSI COBOKYITHOCTEN MTOKA3aTENbHbIX YPAaBHEHUN

H
e

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM JIOTaPU(PMHUUECKUX YPABHEHHIMA

—
—

OcCHOBHBIE METO/IbI PEIICHUSI COBOKYITHOCTEH JorapuMUUECKUX YpaBHEHUN

H
N

Konmponvnaa pavoma Ne7no meme «Cucmemul payuoHaibHbIX,
UPPAUUOHAIbHBIX NOKA3AMENbHBIX U 102aPUPMUYECKUX YPACHEHUTL)

3agaum ¢ napamerpamu - 16 yaco

PamuonannHeIe YpaBHCHU: C I[IapaMCTpaMU

PanmonanpHble HEpaBeHCTBA C MapaMeTpaMu

PannoHanpHbIE CHCTEMBI C TApaMeTpaMu

HppauyroHanbHbIe YpaBHEHHUSI C lTapaMeTpamMu

WppanmoHanbHbl HEpaBEHCTBA € TapaMeTpaMu

I/IppaI_II/IOHaJ'IBHBIe CUCTCMBI C IIapaMCTpaMH

ITokazaTennHEIC YpaBHCHU: C ITapaMeTpaMu

el B R ol el Rl e

[TokazarenbHbIE HEPABEHCTBA C [TapaMeTpaMu

e

[TokxazarenbHbIE CUCTEMBI C TApaMETPAMHU
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Jlorapugmuueckue ypaBHEHHs C ITapaMeTpaMu

[a—
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Jlorapudmuueckre HepaBeHCTBA C TapaMeTpaMu

_
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Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

—
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TpI/IFOHOMeTpI/I‘IeCKI/Ie YpaBHCHHU: C TapaMeTpaMu
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TpI/IFOHOMeTpI/ILIeCKI/Ie HCPaAaBCHCTBA C IMapaMCTpaMU

[S—
[9)]

TpI/IFOHOMeTpI/ILIeCKI/Ie CHUCTCMBI C ITapaMEeTpaMu
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Konumponvnas paboma Ne7no meme «3aoauu c napamempamu

IloBTOpPEHUE, 00001IeHNE, CUCTEMATU3AIUA 3HAHUI - 16 yacoB

ApudmeTruecKkre onepanuu ¢ JeMCTBUTEIbHBIMU YHNCIAMH

Pemenue qpoOHO-pallOHAIBHBIX YPaBHEHUM

(JJIEeMEHTapHOE UCCiIe0BaHKe U Tpaduky GyHKIUI

[IpeoOpa3oBaHys YMCIOBBIX BEIPAKEHUH, COAEPKAIINX CTENIEHN U KOPHU

Perenrie nppalliOHAIBHBIX YPaBHEHHHA

(OCHOBHBIC MCTOJbI pCHICHUS MOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemenue norapuMUUEcKux ypaBHEHHIA

Sl R R Fal Bl Ead o

[TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN

©

PerreHre TPUrOHOMETPUYECKUX YPaBHEHUI

_
S

OTOOp KOPHEHN TPUTOHOMETPUUECKUX YPABHEHUH

—_—
—_—

BoryricieHue npou3BOIHBIX 3JIEMEHTAPHBIX (PYHKIIHI

[S—
i

HpI/IMeHCHI/IC HpOI/I3B0,[IHOI‘;I K UCCIICAOBAaHUIO (I)yHKI_[I/II/I

[S—
(98]

[TpuMeHeHre NHTerpaa s HaX0XKISHUS TUIOINAAeH TUIOCKUX QUTyp

[S—
>

ITpomesrcymounas ammecmavyus. Hmozosas konmponvhasn paboma (Ne8)

_
hd

AHaIU3 pe3yabTaTOB KOHTPOJIBHON pabOThI

[S—
e

CucreMatu3anus 3HAaHUHA
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