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HHOACHUTEJIBHASA 3AIINCKA

VYuebHblll Kypc «Anredpa U Hayajla MAaTEMAaTUYECKOrO aHaIM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTpaMME CPETHEro oOmIero oO0pa3oBaHHSs, IOCKOJBKY, C OTHOU
CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIbHYIO 0a3y 11 U3YUEHHUs BCEX €CTECTBEHHO-HAyYHBIX
KYpPCOB, a C JpyTroif CTOPOHBI, POPMUPYET JIOTHUECKOe U a0CTPaKTHOE MBIIIIIEHHE 00 y4aroIuXcs
Ha YpOBHE, HEOOXOOUMOM JJIi OCBOEHUS HH(POPMATUKH, OOLIECTBO3SHAHMS, WCTOPUH,
CIIOBECHOCTH W JPYTrUX JAWCUUIUIMH. B pamkax naHHoro ydeOHOro kypca oOyuarommecs
OBJIaJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMynupyeTr cBOU
JOCTH>KEHHSI B MaTeMaTHYECKOH (opMe.

Y4eOHbIll Kypc anreOpsl M Hadajdl MaTeMaTH4YECKOr0 aHajau3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIELLTHOT'O OBJIAJIEHUS 3aKOHAMH (PU3UKHU, XUMUU, OMOJIOTHH, TOHUMaHUSI OCHOBHBIX TE€HEHIIUH
pa3BUTUSL 3KOHOMHUKU U OOIIECTBEHHOH JKM3HHU, MO3BOJSET OPUEHTUPOBATHCA B COBPEMEHHBIX
IU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIIONb30BATh UX IS JaJibHEHIero
00pa3oBaHMs U B TIOBCEIHEBHOM KHU3HU. B TO ke Bpems oByafieHne aOCTPaKTHBIMH U JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMH anreOpbl 1 MaTeMaTHYECKOT0 aHali3a pPa3BUBAET YMEHHE HAXOAUThH
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTD, I0KAa3bIBATh YTBEPHKIECHUS C TIOMOIIBIO HHIYKIHH
U paccyXJaTh IEeIyKTHUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3alliio, abcTparupoBanie 1
aHaynoruto, GopMUpyeT KPeaTUBHOE  KPUTUUECKOE MBILLICHUE.

B xonme usyuenus yueGHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIO aHaIu3a»
oOyyaronyecsi IMOJIy4alOT HOBBIM OINBIT pEHIeHUs MPUKIAJHBIX 3a/lad, CaMOCTOSTEIbHOIO
MIOCTPOEHUSI MaTEeMaTUYECKUX MOJENEH peasbHbIX CHUTyalllil, MHTEPIpPETalud IMOIy4CHHbBIX
peleHui, 3HaKOMATCS ¢ MpUMepaMH MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MpUpPOJe, HAYKE U
HCKYCCTBE, C BBIJAIOLIMMHUCS MATEMaTHYECKUMH OTKPBITUSAMU U X aBTOPaMHU.

Y4eOHbIii Kypc oOJagaeT 3HAYUTEIBHBIM BOCIHUTATEIBLHBIM TOTEHIIMATIOM, KOTODPBII
peanmu3yeTcsi Kak depe3 y4deOHBIH MaTepHal, CIOCOOCTBYIOIIMH (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHs, TaK M 4epe3 crnenupuky y4eOHOH  JeATeNbHOCTH, Tpelyromei
MPOAOKUTENBHON  KOHIEHTPAllMd BHUMAaHUS, CaMOCTOSITEIbBHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYEHHBINA PE3yJIbTaT.

B ocHoBe Meronuku oOydeHHs anredpe M HadyajlaM MaTeMaTUYecKOro aHaju3a JIEKUT
JEeSITEIbHOCTHBIM NPUHIUI 00Y4YEeHHUS.

B ctpykType yueOHOro kypca «Anredpa u Hayasia MaTEMaTHUYECKOIO aHAIN3a BbIEIEHbI
ClleyIole cofepxKaTeNbHO-MeToAnYeckue JTUHUM: «Yucna u BbeIYMCICHUS», «DyHKIUU U
rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana MmaTemMaTuueckoro aHanuszay, « MHOXKeCTBA U
Jorukay. Bece ocHOBHBIE cofepKaTeNbHO-METOJUYECKHE TMHUU U3y4al0TCsl Ha MPOTSHKEHUH ABYX
neT o0y4eHusl Ha YPOBHE CPEHEro o0IIero o0pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IpYT Apyra u
MOCTETIEHHO HACHINIAACh HOBBIMH TeMaMH W pas3aenaMu. JlaHHBIA ydeOHBIH Kypc SBISETCS
UHTETPaTUBHBIM, MOCKOJIbKY OOBbEIUHSET B cebe cojepaHhe HECKOJbKHX MaTeMaTHYeCKUX
JUCLMILUIMH, TAKUX Kak ajaredpa, TPUTOHOMETPHS, MAaTEMAaTUUECKUI aHaIu3, TEOPUSI MHOXKECTB,
MaTeMaThyeckas joruka u apyrue. [lo mepe toro xak oOyuaroluuecs oBiajeBaloT Bcé OGoiee
IIMPOKUM MaTeMaTHYECKUM ammapaToM, Yy HHX IIOCJIeoBaTelbHO (dopMmMupyercs u
COBEpIIECHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTHUECKYIO0 MO/IENb PealbHOIM CUTYyalluu, TPUMEHATh
3HAHMS, TIOJIyY€HHBIE TPHU M3YyYEHUH YUEeOHOro Kypca, Il PEHIeHUS CaMOCTOSTENILHO
copMyITUPOBAHHON MaTEeMaTHYECKON 3a]a9H, a 3aTEM HHTEPIPETUPOBATH CBOW OTBET.

Conep:kateabHO-MeTOAMYECKas TMHUA «Uncina 1 BEIYUCIICHNS» 3aBepIuaeT GopMupoBaHue
HAaBBIKOB HCIOJIb30BaHUs JEHCTBUTENBHBIX YNCEN, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOIO



obero obpasoBanus. Ha ypoBHe cpenHero obuiero oopazoBanus 0co00e BHUMaHUE yAeseTcs
(OpMUPOBAaHUIO HABBIKOB pallMOHAJIBLHBIX BBIYMCIEHUH, BKJIIOYAIOIIUX B Ce0sl MCIOJIb30BAHUE
pa3nuyHBIX (GOpPM 3allMCU YUCIA, YMEHHUE JelaTh NPUKUIKY, BBIIOJHATH HPUOIMKEHHBIE
BBIUYMCJICHUS, OL[EHUBATh YUCIIOBbIE BbIpaXKEHMS, pabOTaTh ¢ MaTeMaTHYECKUMHU KOHCTaHTaMHU.
3HaKOMbIe 00YYaroLMMCsI MHOXKECTBA HAaTypajbHbIX, LIEbIX, PALIMOHATIBHBIX U JEHCTBUTEIBHBIX
qycesl JIOMOJHSIOTCS MHOXXECTBOM KOMIUJIGKCHBIX uHuceld. B KaXJIoM H3 3THX MHOXECTB
paccMaTpHUBaIOTCS CBOWCTBEHHBIE €My crHeludHrueckue 3aJayl U OIepaliu: JeJeHue Halleo,
OIEpUPOBAHUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX UYHUCEN, 0COObIE CBOWCTBA pPAlMOHAJIBHBIX U
MpPpaLMOHANIBHBIX YHCEN, apu(PMETHUECKUE ONEepalliy, a TAKXKe M3BJICUCHNUE KOPHS HATypaJbHOH
CTEIIEHH HAa MHOYKECTBE KOMILJIEKCHBIX uHucen. biaromaps mocienoBaTeIbHOMY pacIIMPEHUIO
Kpyra HMCIOJb3yEMbIX YHCET U 3HAKOMCTBY C BO3MO)KHOCTSIMH MX NPUMEHEHUS JJIsl PELICHUS
pa3IMuHBIX 337a4 (popMUpyeTCs IPEICTaBICHUE O €IMHCTBE MATEMAaTUKH KaK HAyKH U €€ poJu B
IIOCTPOEHUU MOJIEJIEN peasIbHOr0 MUpa, IUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETU3aLU 1.

JIuHus «YpaBHEHMsI U HEpaBEHCTBAa» pEANU3yeTcss Ha MPOTSDKEHHHM BCEro oOydeHHs Ha
YPOBHE CpeAHEro o0mero o0pa3oBaHUs, IOCKOJBKY B KaxaoM paszene IIporpammel
IpelyCMOTPEHO pelleHHe COOTBETCTBYIOIIMX 3a/1ad. B pe3ynbraTe oOyuarouyecs OBIIaJ€BaIOT
pa3IMYHBIMA  METOAAMM pEUIEHUS pPalMOHAJIBHBIX, HWPPALUOHAIbHBIX, I10KAa3aTEIIbHBIX,
Jorapu(pMUUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHHH, HEPaBEHCTB M CHUCTEM, a TaKKe 3ajad,
copepxaiux napamerpsl. IlodydeHHbIE yMEHMS IIMPOKO MCIOJIb3YHOTCS IIPU HCCIEIOBAHUU
(GYHKIMI C TOMOIIBIO TPOU3BOIHOM, IPU PEIIEHUH IPUKIIAJHbIX 337a4 U 3a/1a4 Ha HaXOXKJCHUE
HanOOJIbIIMX U HAUMEHBIINX 3HaUeHUN QyHKIUU. J[aHHAs colepkaTenbHas JMHUS BKIIIOYAET B
cebs Takke (QOopMHpOBaHHE YMEHHI BBINOJHATH pacu€rbl Mo Qopmysiam, Mpeodpa3oBaHUs
paloHANbHBIX, UPPAlMOHATIbHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TaKKe BbIpaKCHUI,
cojepXalux creneHd W Jjorapudmsl. brarogaps u3ydeHuio anreOpanvyeckoro marepuania
MPOMCXOANUT JlajibHeillee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPAaKTHOTO — MBIIIICHUS
oOyuaronxcs, GOPMUPYIOTCSI HABBIKH JETYKTUBHBIX PACCYXJEHUH, paOOTHl C CUMBOJIBbHBIMU
¢dbopmamu, mpencTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJI€ PaBEHCTB M HEPABEHCTB.
Anre6pa npennaraet 3¢p(eKTHBHbIE HHCTPYMEHTHI IS PEIICHUs TPAKTUYECKUX M €CTECTBEHHO -
HAy4HBIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKA HAYKH.

ConepkatenbHo-MeTouuecKast TUHUS «DYHKIMM U TpaUKU» TECHO IEeperieTaercst ¢
JPYTUMU JIMHUSAMU Y4e0HOr 0 Kypca, IOCKOJIbKY B KAKOM -TO CMBICJIE 3aJJa€T M1OCIEA0BaTEIbHOCTh
U3ydeHus MaTepuana. VI3ydeHue CTENeHHOHM, IOKa3aTesbHOM, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX QYHKLUH, UX CBOWCTB U IpaMKOB, UCII0JIb30BaHHE (DYHKIUI 111 pereHus
3aJja4 U3 Ipyrux y4eOHbIX MPEIMETOB U peabHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMAaTH4ECKUM
aHaJIM30M, TaK U C PElIeHUEeM ypaBHEHUI 1 HepaBeHCTB. [1pu 3ToM 60Jb110e BHUMaHUE yAeIsIeTcs
(OpMHUPOBAHUIO YMEHHUS BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTH MEXAY pa3IMYHbIMU BEIUNYMHAMH,
HCCJIENOBATh MOJyYeHHbIE (YHKIHUH, CTPOUTh UX rpaduku. MaTtepuan 3TOW COaepKaTeIbHOM
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOLINX BbIPaXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3jMYHOM (opMme: aHAIUTUYECKOH, rpaduueckoil u cioBecHol. Ero mzyuenue
CIOCOOCTBYET PA3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K 0000LIEHUI0 H
KOHKPETU3al[uH, UCIIOJIb30BAHUIO AHAJIOTHH.

ConepxartenbHas auHUS «Hauana mMareMaTMuecKoro aHajan3a IO3BOJSAET CYIIECTBEHHO
paciupuTh Kpyr Kak MaTeMaTU4ECKUX, TaK M MPUKJIATHBIX 3a/]1a4, TOCTYIHBIX 00y4YaIoLIMCs, TaK
KaK y HHUX MOSBIISIETCS BO3MOXXHOCTb CTPOHMTH I'paUKU CIOXHBIX (DYHKIUH, ONpenensTb ux
HauOOoNbIINE U HAMMEHbIINE 3HAYEHMsI, BBIYUCIATh IUIOMAIU (GUTYp U 00BEMBI Tell, HAXOAUTH
CKOpPOCTH M YCKOpeHHMs mpoleccoB. JlaHHas coAepikaTeibHas JIMHUS OTKPBIBAET HOBBIE



BO3MOXKHOCTH IMOCTPOSHHS MaTeMaTHUECKUX MOl peabHbIX CUTYaIlUui, T03BOJIIET HAXOAUTh
HaWy4lee pelieHHEe B TMPUKIAIHBIX, B TOM YHCJIE COIHMAJIbHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMH MaTEMaTUYECKOI'0 aHajM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOIO,
(hopMaNbHO-TOTHYECKOTO U KPEATUBHOTO MBIIIUICHUS, (JOPMUPOBAHUIO YMEHUH pPacro3HABATH
MPOSIBJICHHS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE M HcKyccTBe. OOydarommecss y3HAOT O
BBIJJAIONIUXCSI PE3yJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MAaTeMAaTHKU KaK HAYKH, U 00 UX
aBTOpaXx.

ConepkatenpHO-MeTOMYECKass THHUS «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ceOd
JJIEMEHTBl TEOPUUM MHOXKECTB M MaTeMaTHYeCKOW JIOTUKHU. TeOpeTHKO-MHOXKECTBEHHbIE
MPE/ICTABJICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKW W MpenjararoT Haubolee
YHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIOMIMI BCE pa3jeibl MaTEeMaTHKA M €€ NPUIIOKEHHH, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCIUIIIIMHBI U UX MPUIIOKEHHUS B enuHoe 1enoe. [loatomy
BAXXHO JaTh BO3MOXHOCTh OOYyYalomeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBpEMEHHON MaTeMaTHKHU U UCIIOIb30BATh €ro JIs BBIPaXKEHHs CBOUX MbICIIe. JpyruM BasKHBIM
OPU3HAKOM MAaTeMaTHKM KaK HayKd CcJelyeT TMpU3HATh CBOICTBEHHYIO €Wl CTpPOrocTh
000CHOBaHUH U ciel0BaHUE ONpPeNeIEHHBIM MPaBUiIaM MOCTPOCHHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTAaMH MAaTEeMaTHYeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIILICHUS
o0yyaronmxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXKICHHS Ha OCHOBE JIOTUYECKHX MPaBUIL,
(dbopMUpyeT HABBIKH KPUTHUECKOT'O MBIIIJICHHS.

B yueOHOM Kypce « Anredpa v Hadajia MaTEMaTHYECKOT0 aHAIIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOr0 MOJICIMPOBAHUs, KOTOPhIE IPU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHUIO
HaBBIKOB MTOCTPOEHUS MOJIeNICH peabHbIX CHUTYyaIlui, UCCIEIOBAHUS STUX MOJIEICH C IOMOIIBIO
ammapaTa aiareOpsl 1 MaTeMaTHYeCKOro aHajin3a, WHTEPIPETAIlUU TOJTYYEHHBIX PE3yJIbTAaTOB.
Takue 3amaHusl BIUIETEHBI B KX/ W3 pa3lleIOB MPOrPaMMBbI, MOCKOJBKY BECh MaTepual
y4eOHOTO Kypca MIMPOKO HCIOJB3YeTCS Ui PEIICHHs TMPUKIATHBIX 3aaad. llpu pemenun
peasbHBIX MPAKTHYECKHX 3a/1a4 00 yJaroIecs pa3BUBaIOT HA0II01aTeTbHOCTh, YMEHNUE HAXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BATh aHAIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobsieMy. JlesTenbHOCTP TO (OPMUPOBAHHWIO HABHIKOB PEIICHHS MPHUKIATHBIX 3a1ad
OpraHusyercsi B TIpOIlecce H3y4eHUss BCeX TeM YydeOHoro Kypca «Anredpa © Hayama
MaTeMaTUYECKOTr0 aHaJN3a.

Ha usyuenue yue6HOro kypca «Anredpa u Hayajga MaTeMaTUYECKOT'0 aHAJIM3a» OTBOJIUTCA
272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacos (4 yaca B He/IelO).



COJEPXAHUE OBYYEHUA
11 KJIACC

Yucsia v BHIYUCTCHUSA

HatypansHble n nensle uucna. IlpuMeHeHHMe NpPU3HAKOB JEIMMOCTH ILEJIBIX YHUCEN,
Hanbonpmi o061t nenutens (ganee — HOJl) n Haumenbiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 110 MOJYJIIO, adroputMa EBKiMaa 11 peleHus 3a1ad B LeNbIX YUCIax.

KommnekcHble uymcnma. AnreOpaudeckas ¥ TPUTOHOMETpHUYEcKas (OpPMBI  3alHCH
KOMIUIEKCHOTO 4Hciia. Apu(METHUECKHE ONepali ¢ KOMIJIEKCHBIMM unciaamu. M3o0paxenue
KOMIIJIEKCHBIX YUCEN Ha KOOPAMHATHOHN m1ockocty. @opmyna Myaspa. KopHu n-oit crenenu us
KOMITJIEKCHOTO 4Hcla. [IpuMeHeHHe KOMIUIEKCHBIX YMCeN ISl pemeHus (U3NUIEeCKuX |
reOMETPUYECKUX 3a]1a4.

YpaBHeHNs U HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTb YPaBHEHHI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cleACcTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

O160p KOpHEH TPUrOHOMETPHUUECKUX YPABHEHUIl C IOMOILBIO TPUIOHOMETPUUYECKOMN
OKPY’KHOCTH. PelieHne TpuroHoMeTpuy eCKUX HEPAaBEHCTB.

OCHOBHBIE METO/IbI PELIEHNUS 10KA3aTEIbHbBIX U JIOrapu(MHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPAaBEHCTB.

OCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEW PAllMOHAJIBHBIX, UPPALMOHAIIBHBIX,
MIOKa3aTeJIbHBIX U JIOrapu(PMUUYECKUX YPaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMU.

IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTU4YECKUX 3aJad U
3a/lad U3 Ppa3MYHBIX oOJlacTel HayKuM W peaJbHOW >KU3HHM, HHTEpPHpeTalus IOJTy4eHHbBIX
pe3yIbTaTOB.

DyHKUHMU U TPaPUKH

I'paduk kommosunum QyHkuid. I'eomMmerpudeckne oOpa3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKLUNN, UX CBOICTBA U I'pa(UKH.

I'paduueckue MeToabl pelieHns ypaBHEHUH U HepaBeHCTB. [ paduueckue MeTo bl peeHUs!
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpagukoB (QyHKIMHA 1718 HMCCIeIOBaHMS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT IPU PELICHUH 33134 U3 JPYTUuX y4eOHbIX IPEIMETOB U PeaIbHON )KU3HH.

Hauyana matemMaTnyeckoro aHaiausa

[TpumeHeHue TpOU3BOIHON K MCCIEJOBAHUIO (DYHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HanOoJbIIero 1 HAaMMEHbIIEro 3HAYCHHH HEMTPEPhIBHOM (PYHKIIUU Ha OT Pe3Ke.

IIpumeHeHne NpPOU3BOAHOW JUIA HAXOXKACHWS HAWIIy4YIEro pEIIeHUS B IPUKJIAJHBIX
3aja4yax, JJIsl ONpelesieHHs] CKOPOCTH M YCKOpPEHMs Ipoliecca, 3aJaHHOro (Gopmyioid uiu
rpadukoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBo0Opa3HbIE 37E€MEHTapHBIX
¢byukuwmii. [IpaBuiia HaxoXIeHUS TePBOOOPa3HBIX.

WNuterpan. 'eomerpuuecknii cMbICI UHTErpaja. Berancienue onpenes€HHOro MHTerpaia
no ¢popmyne Hetorona-Jleitbunna.

[lpumeHenne wuHTErpana ais HAXOXKACHUS IUIOMAACH IUIOCKUX ¢Guryp u o00BEMOB
F€OMETPUYECKUX Tell.



[Tpumeps! pemenuil nudpdepeHanbHbIX ypaBHEHU. MaTemMaTnyeckoe MOJeIMpOBaHUe
peasIbHBIX MPOLIECCOB C MOMOIIbIO TU(PepeHIINaIbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KVPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YTJIVBJIEHHBI VYPOBEHL) HA
YPOBHE CPE/ITHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaska1aHCKOro BOCTIUTAHMS :

cOpPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIHMH OOYdYarOIIerocs Kak aKTHBHOTO M
OTBETCTBEHHOT'O 4JI€HA POCCHICKOro OOIIECTBa, MPEACTABICHHE O MAaTEeMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCH M JAPYroe), YMEHHE B3aUMOJIEHCTBOBATh C COIUAJIbHBIMH WHCTUTYTaMU B
COOTBETCTBHUH C UX QYHKUUSIMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

c(OpPMUPOBAHHOCTh POCCUICKOM I'paKAaHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHIMCKON MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K TOCTHXKEHHSIM POCCHUHCKHX
MaTEeMaTUKOB M POCCHMCKOM MaTEeMaTH4YeCKOH IIKOJbI, MCIONb30BAHUE ITHX JOCTI)KEHUH B
JpYyTUX HayKax, TEXHOJOTHX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OCO3HAHUE  JYXOBHBIX LIEHHOCTEH  pPOCCHIICKOrO  Hapoia, Cc(HOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOT0 MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHCHHEM
JTOCTWIKEHUM HAayKU WM JIEATEIbHOCTBIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYUBOTO OYIyIIIETro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOIIEHUE K MUY, BKITIOUYAsI DCTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEUICHUH, PacCyXICHHH, BOCIPUUMUYHUBOCTh K MAaTEMAaTUYECKUM acCIeKTaM
pa3IUYHBIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHMS:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUECKIE 3HAHUS B UHTEPECax 3/[0POBOT0
n Oe3omacHOro obpasza *KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBHIO (310pOBOE
MUTaHUue, COATAHCHUPOBAHHBINA PEXHUM 3aHATHI U OTABIXA, PEryJsipHas (pu3nueckas akTHBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE NIPH 3aHITUSIX CIIOPTUBHO-0310POBUTEIIHHON IEATEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE I[EHHOCTU TPYAOJIOOMS, UHTEPEC K PasiIuyHbIM cdepam
npo¢eCCHOHATBHON N1eATEIbHOCTH, CBSA3aHHBIM C MaTEMAaTUKOW M €€ MPHUIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun W peaau30BBIBATh COOCTBEHHBIE
KU3HEHHbIC TIJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYECKOMY OOpazoBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MATEMATHIECKON HAIIPABJICHHO CTH;

7) 3K0JIOTM4€eCKOr0 BOCTIMTAHUS:

chOPMHPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, TOHHMAHHE BIMSHUS COIUATIBHO-
SKOHOMHYECKUX IMPOIECCOB HA COCTOSHUE MPHUPOJHOW W COIMATBHOM Cpelbl, OCO3HAHHE
TJI00AJIBHOTO XapaKTepa dKOJIOTUUECKUX MPOOJIeM, OpUEHTAIIS Ha TPUMEHEHNE MaTeM aTUYECKUX
3HAHUH JIJIs peIIeHUs 3a/1a4 B 00JIaCTH OKPYKAIOIEH Cpeibl, TUNIAHUPOBAHUE TTOCTYITKOB U OI[€HKH
MX BO3MOKHBIX ITOCIEACTBUM I OKPYKAOLIEH CPEbI;

8) neHHOCTH HAYYHOT 0 MO3HAHMS:



cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKU M OOLIECTBEHHON MPAKTUKH, IOHUMaHUE MaTEMaTHUYE€CKOW HAayKd Kak cgepbl
YeNI0BeYECKON JeITeIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTUS LUBUIIM3ALUY,
OBJIJICHHE A3BIKOM MAaTEMaTHKU U MAaTEMaTU4Y€CKOM KyJIbTypol KaK CpeACTBOM ITO3HAHUS MUPA,
TFOTOBHOCTbh OCYILECTBJISITh IPOEKTHYIO U MCCIIEN0BATENbCKYIO 1€ATEIbHOCTh HHIUBUYAIbHO U

B IpyIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBble Jornueckue AecTBUA:

BBISIBJIATH M XapaKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKKM MATEMAaTHYEeCKHX OOBEKTOB,
MOHATHH, OTHOLIEHUHW MEXAY TMOHATUSIMH, (HOPMYIMPOBATH  OINPEICICHHUS TOHITHH,
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PHUKAIMM, OCHOBaHHUS s OO0OOIIEHUS W
CpaBHEHUS, KpUTEPUH NTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh M MPEOOpPa3OBbIBaTh CYKICHUS: yTBEPAUTENbHBIC U
OTpHIIaTEIbHbIC, IUHUYHBIC, YACTHBIE U 00IIKe, YCIOBHEIE;

BBISIBJIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (hakTax,
JaHHBIX, HAOMIONEGHUSAX U  YTBEPXKACHUAX, NpeajaraTb KpUTEpUU ISl  BBISBICHUSA
3aKOHOMEPHOCTEN U POTUBOPEUN;

JieNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIKOY €HU I, YMO3aKJIFOUEHUH 11O aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEIhCTBA MATEMAaTHUECKUX YTBEPKACHUH (TTPSIMbIE 1 OT
MPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, TPHUBOAWTh TPUMEPHl W  KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

BBIOMPATH CII0CcO0 pernieHus yueOHoi 3a7a9u (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMpaTh HAaNOOJee MOAXOAAIINN C YIETOM CAMOCTOSITEIIFHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ncciaenoBarebCcKkue 1eicTBUA:

UCIOJh30BaTh BOMPOCHI KaK MCCIEA0BATENLCKUN HHCTPYMEHT MO3HAHUS, OPMYIHUPOBATH
BOIPOCHI, (DUKCHPYIOIIME TMPOTHBOpeuYre, MpoliieMy, YyCTaHaBJIMBaTh HCKOMOE W JAHHOE,
(hopMHUPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOJUTh CAMOCTOSATENIbHO CIUIAHUPOBAHHBIM  3KCIEPUMEHT, UCCIEJOBaHUE 10
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SIBICHUS, MPOIecca, BBISBICHUIO
3aBHUCHUMOCTEN MEXIYy 00BbEKTaMH, IBJICHUSMH, IPOLIECCAMU;

CaMOCTOSTENHHO (POPMYIHPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yibTaTaM MPOBENEHHOTO
HaOJIOICHHsI, NCCIIEIOBAHUS, OL[EHUBATH TOCTOBEPHOCTh MOJIYUEHHBIX PE3YyIbTaTOB, BHIBOIOB U
0000 11IEHNI;

MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHUE IMPOLECCA, a TAKXKE BBIABUIATh MPEANOI0KEHUS O
€ro pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undgopmanueii:

BBISIBIISITH 1eUIIMTHI MH(OpPMAIIUU, TaHHBIX, HEOOXOAMMBIX IJII OTBETa HA BOMPOC U IS
peuieHus 3a1a4u;

BBIOMpAaTh WH(GOPMAIMIO W3 HCTOYHHKOB pA3JIMYHBIX  THUIIOB, aHAJIM3UPOBATH,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETUPOBATh WH(POPMAIUIO pA3NUYHBIX BUIAOB H  (HopM
MIpeJICTaBJICHHUS,



CTPYKTYpPUPOBATh MH(POPMALIUIO, TPEACTABIIATS €€ B pa3JIMUHBIX GOpMaX, MITFOCTPUPOBATH
rpaudeck;

OLIEHMBATh HAAS&KHOCTb MH(POpPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUS

O0menne:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHUAMU M LEISIMU
o0IIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M HMHCHMEHHBIX
TEKCTaX, 1aBaTh INOSICHEHMSI 11O X0y PEIICHUS 3a1a4l, KOMMEHTHPOBATh OJyYEHHBIN Pe3ysbTarT;

B XOZle OOCYXJE€HHUs 3a/aBaTh BOIPOCHI MO CYHIECTBY OOCYKIAe€MOW TEMBbI, IPOOIEMBI,
pelaeMoi 3a1auyy, BbICKA3bIBAaTh MJIEU, HAllEJIEHHbIE HA MOWCK PEILIEHUS, CONOCTaBISTh CBOU
CYXKJIEHUS C CYXXKICHMSIMU APYTUX yYAaCTHUKOB JUajora, OOHapy>KHUBaThb PA3IN4YUE€ U CXOICTBO
HO3ULUI, B KOPPEKTHOH hopme GpopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAXKEHMUS,;

IPEeACTaBIATh PE3yJbTaThl PELICHUs 3aJayd, SKCIIEPUMEHTa, MCCIEeJOBaHMS, MPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (hopMaT BBICTYILJICHUS C yUETOM 3a/1a4 IPe3eHTAIllMU U 0COOEHHOCTeH
ayJAUTOPUH.

PerynsiTuBHbIe YHHBepcaabHbIe yueOHbIe eiicTBUS

Camoopranu3anus:

COCTaBJIAThH IUIAH, AJITOPUTM PEUICHMs 3aJadyM, BBIOMpPATh CIOCO0 pelIeHUs] ¢ y4yETOM
HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTHPOBAThH
BAapHaHTHI pelIeHUH ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHATbHbIN HHTEJJIEKT:

BJIa/IETh HaBbIKAMU MO3HABATENbHON peduieKCUM KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUI
U MBICIUTENIBHBIX TMPOIECCOB, WX pPe3ylbTaTOB, BIAAETh CHOCOOAMH CaMOMIPOBEPKH,
CaMOKOHTPOJIS ITpoIecca U pe3ysibTaTa perieH!s] MaTeMaTHYECKOH 3a1auH;

MpPEeIBUICTh TPYAHOCTH, KOTOpPblE€ MOTYT BO3HUKHYTH MpPU PEUICHUU 3a/1auyd, BHOCUTh
KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBIIGHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATh IPUUYUHBI JTOCTHKECHUS
WIA HEJOCTHKEHHS] pPe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OMMOKY, JaBaTh OILICHKY
npUOOPETEHHOMY ONBITY .

CoBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh U HCIIONb30BATh MPEUMYIIECTBA KOMaHIHOW M WHIAMBUAYATbHON paboTHI MpH
peuieHuu y4eOHBIX 3alay, MPUHUMATh I1€7lb COBMECTHOW JEATENbHOCTH, IIJIAHHUPOBAThH
OpraHu3alMi0 COBMECTHOH pPabOThI, paclpenensTh BUIbl pabdOT, JOroBapuUBaThCs, 00CYKIaTh
MpoLIeCcC U pe3yabTaT padoThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpymnmoBbIX (popmax pabGoThl (00Cyx)aeHus, 0OMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U HHBIE), BHITTOJHATH CBOIO YaCTh pa0OTHl U KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU
yleHaMH KOMaHbl, OIEHMBAaTh KAaueCTBO CBOETO BKJaJa B OOILIMI MPOAYKT MO KPUTEPUAM,
chOpMyTHMPOBAHHBIM YYaCTHHKAMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATDBI



K xonmy oOyudenuss B 10 kiacce oOyyaromuiics MOMy4HUT CIEAyIOIIME MpeaMeTHbIe
pe3yJibTaThl 110 OTAENBHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Anredpa u Havaia
MaTeMaTUYECKOro aHAIN3a»:

Yuciia v BbIYHCICHUSA:

CcBOOO/IHO ONEPUPOBATH MOHATHIMM: palMOHATIbHOE YHUCIIO, OECKOHEUHAas epuogrndecKas
IpoOb, TPOLEHTHI, UPPALMOHATBHOE YHCIIO, MHOXECTBA PAlMOHAIBHBIX W JI€HCTBUTEIbHBIX
YyUCeNl, MOAYJb ACHCTBUTEIBHOT O YHCIIA;

IIPUMEHSATH APOOU U MPOLIEHTHI ISl PEILIEHUS IPUKJIAIHBIX 3a/1a4y U3 Pa3IMYHbIX OTpacien
3HAHUU U peajbHOU KU3HH;

NPUMEHATh NPHOIMKEHHBIC BBIYMCICHUS, MpPAaBUJIAa OKPYIJICHUS, MPUKUIKY WU OICHKY
pe3yJibTaTa BHIYMCIICHUM;

CBOOO/IHO OIEpUPOBATh IOHSATHEM: CTENEHb C LEIbIM I10Ka3aTejeM, MCIIONb30BaTh
NOAXOAANIYI0 (OpMYy 3alMCH ACHCTBUTENBHBIX YMCEN JUISl PELIeHMs NPaKTHUYECKUX 3a7ad U
NPEICTaBIICHUS JaHHBIX;

CBOOO/IHO ONEPUPOBATH MOHSATHEM: apr(PMETHUECKHI KOPEHb HaTypaJbHOW CTEIEeHH;

CBOOO/IHO ONEPHPOBATH MOHSATUEM: CTEIIEHb C PAllMOHAIBLHBIM MTOKA3aTEIeM;

CBOOOHO OINEpHpPOBaTh MOHATUAMM: JorapudM dHcIa, ACCITHUYHBIE U HATypalbHbIC
Jorapu(Mel;

CBOOOHO OIEpHpPOBaTh MOHATUSMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHT'€HC YHCIIOBOTO
aprymMeHTa;

OIEepUpPOBaTh NOHATUAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHus M1 HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHIATHIMU: TOXKJIECTBO, YpaBHEHU €, HEPABEHCTBO, PABHOCUJILHbBIE
YPaBHEHHMS M YPaBHEHUA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

IPUMEHSTh pPa3IMYHbIE METO/bl PEUICHHUsS PALUOHAIBHBIX M JPOOHO-pallMOHAIBHBIX
ypaBHEHH, IPUMEHITh METOJL HHTEPBAJIOB JIJISl PELIEHNUS HEPABEHCTB;

CcBOOO/IHO ONEpUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM, MHOIOWIEH C
HEeNBIMU K03 (QHUIMEHTaMH, KOPHU MHOTOYJICHA, TPUMEHSATH Je/IeHHe MHOTOWJICHa Ha MHOTOUJICH
C ocTaTKoM, TeopeMy besy u reopemy Buera 1t pemienus 3anad;

CBOOOIHO ONEepupoBaTh MOHATUSMHU: CUCTE€Ma JIMHEWHBIX YpaBHEHMH, MaTpuua,
ONpENENUTENIb MATPUIBl 2 X 2 W €ro IreOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 ns BBIYMCIEHHS €ro 3HAYeHUs, IPUMEHSATh ONpPEACIUTENN AJIsl PEeLIeHUs
CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, MOJEIMPOBATH pPEaJbHbIE CUTYallMM C IMOMOIIBIO CHUCTEMBI
JUHENHBIX YpaBHEHUM, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C T[OMOUIBI0 MaTpull |
olpeAenuTeNel, THTEPIPETUPOBATh OJIYUEHHBIN PE3yNbTarT;

HCIOJIH30BaTh CBOWCTBA ACHCTBHIA C KOPHSAMU JAJIs1 PeoOpa3OBaHUs BIPAKECHUI;

BBIIIOJIHATh  MPE0Opa30BaHMS YUCIOBBIX BBIPAKEHHUM, CcOAEpXKAlUX CTENEeHU ¢
palMOHAIBHBIM ITOKA3aTEIIEM;

UCMOJb30BaTh CBOMCTBA JorapugmoB ais  npeoOpa3oBaHHs  JOrapupMuyecKux
BBIPAKEHUN;

CBOOOIHO  oONepupoBaTh  IMOHATUSAMHU:  HPpALMOHAIbHBIE,  MOKa3aTelbHbIE U
jorapu(MuyecKue ypaBHEHUS, HAaXOJUTh UX PELICHHUS C MOMOIIbIO PaBHOCHIIBHBIX IEPEX0/10B
WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHAThL  OCHOBHBIE  TpUIOHOMETpuUdeckue (opMynbl g npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUH;



CBOOOJHO ONEpUpOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, INPUMEHATH
HeoO0XoauMble (POPMYJIIbI JIsl PEIIEHNS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUIA;

MOJIEIUPOBATh pEajbHbIE CUTyallUM Ha S3bIKE€ alreOpbl, COCTaBIATh BBIPAKEHMUS,
ypaBHEHMS, HEpPaBEHCTBAa [0 YCIOBHIO 3aJayd, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BAaHUEM alllapara ajaredopsol.

DyHKIUN ¥ rpapukn:

CBOOO/IHO OINEpUPOBaTh MOHATHSAMM: (QYHKIUS, CIOCOOBI 3alaHus (QYHKIHMH, B3aUMHO
oOpatHble (DYHKIWH, KOMIO3UIUS (QYHKIHH, rpaduk (YHKIUH, BBIIOIHATH SJIEMEHTAapHbBIC
npeoOpa3oBaHus rpaukoB GyHKINII;

CBOOO/IHO OIEpUPOBATh IOHATUSIMU: OOJIACTH ONPENEIEHUS M MHOXKECTBO 3HAaYEHUN
GbyHKIUY, HYJU QYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBATh IMOHATHSAMH: UYETHbIE M HEUETHBIE (YHKLUHU, MEPUOJUYECKHE
(YHKIMM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl U MHUHHUMYMBl (YHKIIHH,
HauOoJbIlee U HaMEHbIIIee 3HaueHNe (PYHKIMU Ha IPOMEXYTKE;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CTENEHHas (QYHKIUS C HATypalbHbIM U LEIBIM
IOKa3areyeM, rpaguk CTeleHHOM (YHKIUM C HATypaJbHBIM M LIE€JIbIM IOKa3aTelleM, rpaduk
KOPHS N-0if cTeneHn Kak (yHKIMKU 0OpaTHOM CTENEHH C HaTypalbHbIM ITOKa3aTeleM;

OIlepUPOBATh TMOHATUAMU: JIMHEHHAs, KBaJpaTHYHas M JpoOHO-TMHEHHass (yHKuuH,
BBINOJIHATH JIEMEHTAPHOE MCCIIE0BAHNE U TOCTPOEHHUE UX TPaHKOB;

CcBOOO/IHO OINEpUpPOBaTh MOHATUSAMU: IOKa3aTeiabHasi U Jorapupmuueckas (QyHKLIHUH, UX
CBOMcTBa U rpaMKu, UCIIOIB30BATh UX TpaUKU JJI PEIIeHUs] ypaBHEHUII;

CBOOO/IHO ONEpUPOBATH IMOHSATUSMHU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEielieHUue
TPUTOHOMETPUYECKUX (PYHKINN YMCIOBOIO apryMeHTa;

UCMOJb30BaTh I'paduku QyHKIUN 1751 MCCIeoBaHUS MPOLECCOB M 3aBUCHUMOCTEH IpH
pellieHuy 3a1a4y M3 APYruX y4eOHBbIX MPEeIMETOB M pealbHOM KHU3HHU, BBIpaXaTb (OpMyIamMH
3aBUCHUMOCTH MEXY BEIUYNHAMY;

Hayana matemaTnyeckoro aHajiusa:

CcBOOOIHO ONEpUpPOBaTh MOHATHAMM: apu(MeTHdeckass U IeoMeTpUUecKasl Mporpeccus,
0ECKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKAsi IPOrPECCHs, IMHEWHBIH M SKCIOHEHIIMAJIBHBIN POCT,
(dopMmyia CI0XKHBIX IPOLIEHTOB, UMETh MPEACTABIEHUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUN AJIs PEIIECHUS peaibHbIX 3a/1a4 MPUKJIAIHOIO XapaKTepa;

CBOOOJHO  ONEpHpOBaTh  IMOHSATUSAMHU:  IOCIENOBATEIbHOCTb, CIOCOOBI  3aJaHUA
II0CJIEI0BATENIBHOCTEW, MOHOTOHHBIE U OTPAHMYEHHBIE [TOCIIEN0BATENbHOCTH, IOHUMATh OCHOBBI
3apOXKJEHHsI MATEMAaTHUECKOr0 aHaIn3a KakK aHajau3a O€CKOHEYHO MaJbIX;

CBOOOJIHO OIEpUpOBATh MOHATHSMU: HENpepbiBHbIE (YHKLUH, TOUYKU pa3pbiBa rpaduka
(YHKIIUN, aCUMIITOTHI Tpaduka QyHKIIHH;

CBOOOJHO OIEpUpOBATH IMOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpPe3Ke, IPUMEHSTb
CBOMCTBA HENPEPBIBHBIX (PYHKIUH I pEeILICHHs 3a/1a4;

CcBOOO/IHO ONepUpOBaTh MOHATHSAMHU: IiepBas M BTOpas MPOU3BOAHBIE (PYyHKIUH,
KacaTesnbHas K rpaduky QyHkuuu;

BBIUHCIIATH TPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOT'O U KOMIIO3UIIUU ABYX (PYHKIUH,
3HATh MPOU3BOIHBIE DJIEMEHTAPHBIX (YHKIUI;

UCIOJIb30BaTh FT€OMETPUUECKUM U (PU3UUECKUI CMBICI TPOM3BOAHOM JJISl PEIICHHS 3a/1a4.

MHo:xecTBa H JI0TMKA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMHU: MHOXECTBO, ONE€pallMK HaJl MHO)KECTBaMHU;



HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapat Jj1sl OlMCAHUs PEaJIbHBIX MIPOLIECCOB U
SIBJICHUH, TP PELICHUH 3aJ]a4 U3 JPYruX y4eOHBIX IPEIMETOB;

CBOOO/IHO OMEepUpoBaTh IMOHATUSAMHU: OIpENEJIeHHE, TEOpeMa, YpaBHEHHE-CIIEACTBUE,
CBOHMCTBO MaTeMaTUYeCKOro o0OBEKTa, JO0Ka3aTeNbCTBO, PABHOCWIbHBIE YpaBHEHHS U
HEPABEHCTBA.

K xonmy oOyuenumst B 11 kJjacce oOydaromuiics TMOJYYHT CIEAYIOIIHE TPEIMETHBIE
pe3yAbTaThl MO OTJAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro Kypca «Anredpa W Hadana
MaTeMaTUYECKOro aHaIN3a»:

Yuciia v BHIYUCJICHUA:

CBOOOIHO ONEpUpOBaTh MOHSATHSAMM: HATypajdbHOE M I1€J10€ YHUCIO, MHOXECTBA
HaTYpaJIbHBIX U II€JIBIX YMCEN, UCIONb30BaTh NPU3HAKHU AenuMocTd 1enbix yucen, HOJ[ u HOK
HaTypaJbHBIX YU CEN JIJIS PEIICHUs 3a/1a4, IPUMEHSTh anroputM EBkiuia;

cBOOO/IHO OIIEPUPOBATH OHITHEM OCTaTKa I10 MOJYJIIO, 3aIIMChIBATh HATYPAJIbHBIE UHCIIA B
pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCICHUS;

CBOOO/IHO OMEpUPOBATH MOHSATUSMHU: KOMIIJIEKCHOE YHCIO M MHOYXECTBO KOMILJIEKCHBIX
Yucel, MPeACTaBlIATh KOMIUJIEKCHBIE YHCia B airedpandeckoil U TPUTOHOMETpHUUECKoil (opme,
BBIMOJNHATH apu(PMETUUECKUE ONEepaIi C HUMHU 1 U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOMIHO  OMEpHpOBaTh  MOHATUSAMHU:  HPpallMOHANBHBIE,  TOKa3aTelbHBIE U
Jorapu(pMuyecKue HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOILBIO PAaBHOCUIIBHBIX MIEPEXO0B;

OCYIIECTBIIATH OTOOP KOPHEH NMpH PELICHUH TPUTOHOMETPUYECKOT O YpaBHEHUS;

CBOOO/IHO ONEPUPOBATH IIOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXoauMble (POPMYIIBI ISl PELICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHSTUSAMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CUCTEMBI-CIIECTBHS, HAXOAUTh PELICHHS] CUCTEMBI U COBOKYITHOCTEN
palOHANBHBIX, HMPPANHOHANBHBIX, TOKA3aTENFHBIX W JIOTApUYMUYECKUX YpaBHEHHH W
HEPABEHCTB;

pemaTe palnroHANbHBIC, WppaIMOHATbHBIC, MOKAa3aTeNbHbIE, JOrapu@MUYecKue |
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEpKAIUE MOYJIM U ITapaMeTphl;

IPUMEHSATH IpapuuecKre METO/bl 1JIs peLeH!s] YpaBHEHUN U HEPAaBEHCTB, a TAKKE 3a]1a4 C
rapameTpamu;

MOJIETUPOBATh peajbHble CUTyallMM Ha S3bIKE€ alreOpbl, COCTaBIATh BBIPAXKEHHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIEI0BATh TIOCTPOEHHBIE MO/IENH
C HCII0JIb30BAHHEM ammapaTa anredpbl, HHTEPIPETUPOBATh MOIyYEeHHBIN pe3ybTar.

@OyHKuMU ¥ rpadpuxu:

CTPOHUTH T'paUKH KOMIO3ULIUU (YHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO HUCCIETOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKITU;

CTPOMTb FreOMEeTpHUEcKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIAUHATHON INIOCKOCTH;

cBOOO/IHO OIIEPUPOBATH MOHATUAMU: TPaUKU TPUTOHOMETPUYECKUX (PYHKIIUI;

IPUMEHATH (YHKIUU JIJIS1 MOJCJIMPOBAHUS U UCCIIEIOBAHUS PealIbHBIX IIPOL[ECCOB.

Hauana MaTeMaTH4ecKoOro aHaju3a:

UCMOJb30BaTh MPOU3BOJHYIO JJI HCCIeNOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI;

HaXOJUTh HAaNOOJIbIIee M HaUMEHbIIIee 3HaYeHHs (PyHKIIMN HENPEPhIBHOM HA OTPE3KE;



MCIIOJIb30BaTh MPOU3BOIHYIO JUISI HAXOXKICHUS HAWIYYIIErO PEIICHUS B MPHKIATHBIX, B
TOM YHCJIC CONHMAIBLHO-YKOHOMHYECKUX, 3ajadax, IS OMPEICIICHUS CKOPOCTH M YCKOPCHHUS
mporiecca, 3alanHoro Gopmysoi wim rpadgukom;

CBOOOJIHO OIEPHPOBATH MOHATHSIMHE: TIEPBOOOpa3Hasi, ONPEACIEHHBIA HHTETPaJl, HAXOIUTh
nepBoo0pa3HbIe JIEMEHTAPHBIX (YHKIMA W BBIUUCIATH HHTErpail mo ¢opmyne HpioToHa-
JleriOnua;

HAXOJUTh TUIOMIA/IN TUTOCKUAX (PUTYDP U 00BEMBI TEJT C ITOMOIIBIO HHTETPaa;

UMETh TPEACTaBICHHE O MATEMAaTHYCCKOM MOCIMPOBAHUU HA TNPUMEPE COCTABJICHHS
nuddepeHnanbHbIX YPaBHCHUN;

pemaTh MPHUKJIaIHbIE 337a9Hd, B TOM YHUCJIE COIUAIbHO-DYKOHOMUYECKOTO U (PH3UIECKOTrO
XapakTepa, Cpe/ICTBAMU MaTEeMaTHUYECKOT0 aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrponneie | - Ipaxirieckue o0pa3oBaTejbHbIE
padoThI padoThI pecypenI
1 I/ICCJIGILOBaHI:Ie (GYHKIUH C TTOMOIIBIO 99 1
IPOU3BOJIHON
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpuroHoMeTpuyecKux (pyHKIUH. 14 1
TpuroHomerpuyeckrue HepaBeHCTBA
4 WppaunonansHble, OKa3aTeIbHbIE U 24 1
norapu(pMUYecKre HEpaBEeH CTBA
KommnekcHbie uncna 10 1
HarypanbHble u nienplie yncna 10 1
Cucrembl pallMOHANBHBIX, UPPAIMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX 12 1
ypaBHEHUM
8 3anauyy ¢ napaMeTpaMu 16 1
9 HOBToPeHI/Ie, 000011IeHNne, CUCTEMATU3ALIUS 16 5
3HaHUUN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hdara uu(ppoBbIE
Tema ypoka Konrtpouasnsie | IlpakTnueckue
n/n Bceero u3ydyeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchbl
1 MHoecTBO, Onepaluy Hajl 1
MHO>KE€CTBaMH U UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
[IpumeHenue TeopeTuKo-
3 MHOKECTBEHHOT0 arnmapara Jyisi peleHus 1
3a7a4
Panmonanpabie uncna. OOBIKHOBEHHBIE U
4 JIeCATUYHBIC IPOOH, TPOIEHTHI, 1
OECKOHEYHBIE MEPUOTUIECKIE TPOOH
Pannonanbubie urcna. OOBIKHOBEHHBIE U
5 JeCSITUYHBIE APOOU, TTPOIIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUYECKUE TPOOH
6 [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
pELICHHS MPUKIIAHBIX 3a70a4
7 [Ipumenenue apoOeit ¥ MPOIEHTOB JJIS 1
pelIeHus MPUKIAIHbIX 3a1a4
8 JleficTBUTEIbHEIE YKCiIa. PaliuoHaIbHEIE U 1
yppalyoHaJbHbIe YUCIa
9 ApudmeTnueckue oneparuu ¢ 1

HCfICTBI/IT@HBHI)IMI/I quciaaMu




10

Mopyiib 1eMCTBUTEIBHOTO YHACHA U €r0
CBOMCTBa

11

[TpuOam>xE€HHBIE BEIYUCIICHUS, TPaBUIIa
OKPYIJICHUSA, IPUKHU KA U OLICHKA
pe3yJibTaTa BEIYMCICHUI

12

OCHOBHBIE METOABI PELICHUSI LIETBIX U
JpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

13

OCHOBHBIE METOABI PEUICHUS LIEIBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIENbIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHHUH U
HEPABEHCTB

15

MHoOrouJieHbl OT OJTHOW MEPEMEHHOM.
JleneHne MHOTro4jI€Ha Ha MHOT'OYJIEH C
octaTtkoM. Teopema besy

16

MHOT0YJICHBI C I[eTBIMU
kodpdunmentamu. Teopema Buera

17

Penienne cuctem JTMHENHBIX YPaBHEHUM

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Marpunia cucreMbl TMHEUHBIX YPABHEHUM.

Onpenemurens MaTpULbL 2X2, €ro
r€OMETPUYECKUIA CMBICI U CBOWCTBA;
BBIYMCIICHUE €r0 3HAUEHUS

20

OnpenenuTens MaTPULbl 2X2, ero
TeOMETPUYECKU CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0o 3HAYCHUS




21

[Ipumenenue onpenenuTens s peleHus
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

22

Pemenune npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUN

23

Pemenue npukinaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

24

Kontponbshas pabota: "PanmonanbHeie
ypaBHEHHMs U HepaBeHCTBa. CrucTeMbl
JMHENUHBIX ypaBHEHUI"

25

OyHKIMS, CIOCOOBI 3a1aHusT QYHKIIUH.
B3aumHo oOpaTHbIE PYHKLHH.
Komnosunus GpyHkunii

26

I'paduk pyHKIMU. DIeMeHTapHbIE
npeodpazoBaHus rpaukoB GyHKIUH

27

OO6nacTh onpeaeneHus U MHOKECTBO
3HaueHni GpyHkiuu. Hym pyHkumm.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

YétHbie 1 HEUETHBIC ()YHKIIUH.
[Tepuonnueckue Gpynkuu. [IpoMmexyTku
MOHOTOHHOCTH (QYHKIIUU

29

MakcuMyMbl 1 MUHUMYMBI DYHKITUH.
Haubomnb1iee 1 HauMeEHbIIIEE 3HAUEHNE
(YHKIIMM HA TPOMEKYTKE

30

Jluneiinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUuu

31

DJIeMEeHTapHOE HCCIICIOBAHUE U
NOCTpOEHUE TpaUKOB ITUX PYHKIIUN




DJIeMEHTapHOE UCCJIEA0BaHUE U

32 .
oCTpOeHUe rpauKoB ITUX PYHKIUN

33 Crenesb ¢ LeIbIM TIOKa3aTeneM. bunom
HeroToHa

34 Crenenb ¢ LeIbIM IIOKa3aTeneM. buHoM
HeroToHa
CreneHHast yHKIHS ¢ HATYPaJIbHBIM U

35 nenbiM nokasareneMm. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢yukuus. E€ cBoiicta u rpaduk"

37 ApudmeTnueckuil KOpeHb HaTypabHOM
CTEIEHU U €ro CBOICTBA

38 ApudMeTnuecKknii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COZIEpKaIIMX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BBIPAXKEHUH,
COZIEpKaIlIMX CTENEHU U KOPHU

A1 IIpeoGpa3oBaHus YMCIOBBIX BBIpaXKEHUH,
COZIEPKAIINX CTEIIEHNU U KOPHU
HppannonansHbie ypaBHeHUs. OCHOBHBIE

42 METOABI PELIEHUS UPPALMOHATIBHBIX
ypaBHEHUM
WppannonaneHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIIEHUS UPPALMOHATBHBIX

YpaBHEHHI




Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/Ibl PEIICHUS UPPALIMOHATIBHBIX
ypaBHEHUM

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
UppalnoHaIbHbIX YpaBHEHUN

46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
HppallMOHATBLHBIX YpaBHEHU I

47 PaBHOCUIIBHBIE TEPEXO/BI B PELIEHUU
UppalroHaIbHbIX YPaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
UppanoHaIbHbIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-0i cTerneHu

49 KakK (yHKIIMH OOPAaTHON CTENEHU C
HaTypaJIbHbIM I1OKa3aTeleM
CaoiicTBa 1 rpaduK KOpHS N-0i CTEIIEHU

50 Kak (pyHKIIMK 0OpaTHOIl CTeNeHu ¢
HaTypaJbHBIM TOKa3aTelieM
KonTtponbshas pabora: "CpoiicTBa u

51 rpaduk KOpHS N-0i CTENEeHH.
Hppanuonansubie ypaBHeHUA"

52 Crenesb ¢ pallMOHaIbHBIM IOKa3aTeNIEM U
€€ CBOMCTBa

53 CreneHb ¢ pallMOHaIbHBIM IOKa3aTeNIEM U
€€ CBOMCTBa

54 CrerneHb ¢ pallMOHAJIbHBIM [TOKA3aTeJIEM U

€€ CBOMCTBA




[TokazaTtenbHas GyHKIUS, €€ CBOMCTBA U

55 1
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN IS 1
pelIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN IS 1
pEILLIECHUs] YpaBHEHUN
[Toka3zatenbHble ypaBHeHUs. OCHOBHBIE

58 METOBI PEIIeHUs MOKa3aTeNbHbIX 1
ypaBHEHUM
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/Ibl PEIIEHUS MTOKa3aTEIbHbIX 1
ypaBHEHUM
[TokazaTenbHble ypaBHEeHHs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKa3aTeNbHbIX 1
YpaBHEHHI

61 Kontponbshas padota: "Iloka3atenbHas 1
¢ynkius. [TokazaTensHble ypaBHEHUS"

62 Jlorapuwm uncna. CoiicTa Jorapudma 1

63 Jlorapudm uncna. CBoiicTBa norapudma 1

64 Jlorapudwm uncna. ColicTBa Jiorapudma 1

65 JlecsiTuuHbIE M HATYpaJbHBIE JOrapu (pMbI 1

66 JlecsTHUHBIC M HATYPAJIbHBIE JTOTapu (MBI 1

67 [IpeoOGpa3zoBaHuEe BBIPAKCHHIA, 1
coJiepXKaIuX Joraprumbl

68 [IpeoGpa3zoBaHue BHIpaKECHHI, 1

CofiepKalInX JorapupMmel




[IpeoOpa3zoBaHue BbIpaKCHHIA,

69
coJiepXKaIuX Jorapupmbl

70 Jlorapudmudeckas pyHKIHs, €€ cCBOMCTBA
u rpaduk

71 Jlorapudmudeckas GyHKIH, €€ CBOMCTBA
u rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN 1715
peleHus ypaBHEHU I

73 Hcnonp3zoBanue rpapuka GyHKIUN A
peLIeHNs ypaBHEHUI
Jlorapudmuyeckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUYECcKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PEILICHUS
norapupMUYecKUX ypaBHEHUH
Jlorapupmuyeckre ypaBHEHHS.

76 OCHOBHBIE METO/BI PEUICHUS
Jorapu(pMUYEeCKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/BI B PEIICHUN
Jorapu(pMUIECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXOABI B PEIICHUN
Jorapu(pMUYECKUX ypaBHEHUN
KonTponpHas pabora:

79 "JlorapupmMuueckasi GyHKITUS.

Jlorapudmuyeckue ypaBHeHUS"




CuHyC, KOCUHYC, TAHTE€HC U KOTAHT'€HC

80
YHCIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOT'O apryMeHTa

82 ApKcHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC
YHCIOBOrO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIpesieJIeHHEe TPUTOHOMETPUUECKUX
(YHKIMI YU CIOBOr0 apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,

85 OTIpEe/IEIICHNE TPUTOHOMETPHIECKUX
(YHKIMI YU CIOBOr0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHY ECKUE
(hopmyIbl

87 OCHOBHBIE TPUTOHOMETPUY ECKHE
(hopmyIb

88 OCHOBHbIE TPUTOHOMETPHUUECKHE
(dhopMyIibL

89 OCHOBHbIE TPUTOHOMETPUYECKHUE
hopMyIIBI

90 IIpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHU I

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX

BBIPAKEHUI




[IpeobpazoBaHue TPUTOHOMETPUIECKHIX

92 .
BBIpaKCHUU

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

94 Pemenne TpUroHOMETPUYECKUX
YPaBHEHUI

95 PerieHre TpUrOHOMETPUYECKUX
ypaBHEHUM

96 Pemenne TpUrOHOMETPUYECKUX
YpaBHEHHI

97 Pemienne TpUroHOMETPUYECKUX
YpaBHEHHI

08 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUM

99 Penienne TpUrOHOMETPUYCCKUX
YpaBHEHHI

100 Pemenne TpUrOHOMETPUYECKUX
YPaBHEHUI
Kontponenas pabora:

101 "TpUTOHOMETPUY €CKHE BBIPAKESHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS

102 [ocJenoBarTeabHoCcTER. Meron
MaTeMaTU4YEeCKOW WHAYKIIUN
MOHOTOHHBIC U OTPAHUYCHHBIC

103 nocyenoBaTeabHOCTH. MicToprs aHanmm3a

OECKOHEYHO MaJTBIX




104 Apudmernueckas mporpeccus

105 I'eomerpuyeckas nporpeccust

106 BeckoneuHo yObIBaroIasi reoMeTpruaecKast
IIPOrPECCHUs

107 CymmMma 6eckoHeYHO yOBIBaromei
reOMETPUYECKOU MPOrpeccuu

108 JIuHelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucio e. Dopmyia CI0KHBIX IPOLICHTOB

109 JIMHENHBIN U 3KCIOHEHITUAIBHBIN POCT.
Uucino e. Dopmyna ClI0KHBIX IPOLIEHTOB
Hcnonb3oBaHue NpoOrpeccuu s

110 pelIeHus peaibHbIX 3a7a4 MPUKJIIATHOTO
XapakTepa

111 KonTtponwsnas pabora:
"[TocnenoBaTenbHOCTH U porpeccun”

112 HenpepriBHBIE GYHKIMH U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
GbyHKIUH

114 CpoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa QyHKIHI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTon HHTEpBAJIOB AJIsl PELICHUS
HEpaBEHCTB

117 MeToa UHTEpBAJIOB ISl PEILEHUs
HEpaBEHCTB




MeToa MHTEPBAJIOB J1JI PEIICHUS

118
HEpaBEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMIHA 1151 pelieHus 3aaad

120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(bYHKIMIA 11 pelIeHus 3a1aq

121 [lepBas u BTOpast Mpou3BOIHbIE QYHKIIUU

122 Onpenenenne, reoOMETPUUECKUNA CMBICIT
MPOU3BOIHOU

123 Omnpenenenue, GU3NIECKUI CMBICI
MIPOU3BOTHOU

124 YpaBHEHHUE KacaTeJIbHOH K IpauKy
GbyHKIUN

195 VYpaBHEHUE KacaTeIbHOI K TpaduKky
byHKIIUN

126 [Tpon3BoaHBIE 2JIEMEHTAPHBIX (QYHKITUH

127 IIpousBonubie d1eMeHTaPHEIX (HYHKIIUN

P P y

198 [Ipon3BogHast CyMMBI, TPOU3BEEHUS,
YacCTHOTO U KOMIIO3ULIUU (PYHKIIUH

129 [Ipon3BoaHasi CyMMBI, TPOU3BEICHUS,
YaCTHOTO U KOMIO3UIIUU (DYHKIIHA

130 [IponzBoHast CyMMBI, TPOU3BENECHUS,
YaCTHOTO U KOMIO3UIIUU (DYHKIIHA

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEeHnue, 06001ICHME,

cucTemMaTH3auus 3HaHui: "YpaBHeHUs"




[ToBTOpenue, 06001ICHME,

133 . Y 1
cucTeMaTtu3anus 3HaHui: "OyHKIUN

134 Wrorosas koHTpoJbHas paboTa 1 1

135 Hrorosas KOHTpoNbHAs paboTa 1 1

136 [ToBTOpenue, 00 O6HleHIfI’e, 1
CHCTEMAaTU3allNs 3HAHHIA

OBILIEE KOJIMYECTBO YACOB I10
- 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJbHbIe
Bcero P
padoThbI

IIpakTnuyeckue
padoThbl

Jara
H3Y4YeHUH

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchl

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBAHNIO (QYHKIIMHA Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

IIpumeHnenue nponu3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHue MpOU3BOAHON K
UCCIIeIOBAHNIO (DYHKINHN HA
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumenenue npou3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIEro 3Ha4E€HUsI HENPEPhIBHON

(GyHKIIMM HA OTpe3Ke




Haxoxnenue HanboAbIIETO U
HAUMEHBIIEr0 3HAYCHHSI HEPEPhIBHOM
GyHKIIMK HA OTpE3Ke

Haxoxnerne HanOoabIIErO U
HAaWMEHBIIIErO 3HAYCHUSI HETPEPHIBHOM
(byHKIMM HA OTpe3Ke

10

HaxoxgeHne HanOONbIIEro U
HAaWMEHBIIIEr0 3HAYeHUsI HEPEPHIBHON
(YHKLIMU HaA OTpe3Ke

11

Haxoxnenue HanOonbiero u
HAUMEHbILIEr0 3HAYCHHSI HETPEePhIBHON
GbyHKIMM HA OTpe3Ke

12

Haxoxnenue HanboNbIIETO U
HAUMEHBIIEr0 3HAYCHHSI HElPEPhIBHOM
GbyHKIIMK HA OTpE3Ke

13

IIpumenenne nponu3BOIHOMN AJIs
HAXOXKJEHUS HAMJTYYIero petieHus B
MPUKIIATHBIX 3a/1a4aX

14

[IpuMeHeHu e MPON3BOIHOM [T
HaXO0KJI€HUSI HAWJIYYLIEro PEeLIeHHs B
MPUKIIAJIHBIX 3a/1a4ax

15

[TpumeHeHne NPOU3BOAHOM JJIA
OMpEIENICHUs] CKOPOCTH U YCKOPEHUS
mpoiecca, 3aJIaHHoro (HOopMyJIIoi Hin
rpadpukom

16

[TpumeHeHne NPOU3BOAHOMN JJIs
ONpeeNIeHUs] CKOPOCTH U YCKOPEHUS




mpoiiecca, 3aJaHHoro (GopMyIon Hin

rpadguxom

17 Kommnozunms GpyHkimit

18 Komnosumus GyHkumii

19 Kommosumus ¢pyHKImi

20 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomerpuyeckue 00pa3bl ypaBHEHUN Ha
KOOPAMHATHOM MJI0CKOCTU

99 KonrponeHas pabota: "Uccneqoanue
(GYHKIIUN ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbIX
[TepBooOpa3HbIC AIEMEHTAPHBIX

24 ¢byukuwmii. [TpaBuia HaXOXIeHUS
nepBOO0pa3HBIX
[TepBooOpa3Hbie 31eMEHTapHBIX

25 ¢bynkuid. [IpaBuna HaxoXIeHHS
epBOoO0pa3HBIX

26 Wuterpain. I'eoMeTpru4eCcKuil CMBICI
WHTErpaJia

97 Brruncnenue onpenenéHHOro HHTerpajia
1o ¢popmyne Herorona-Jleibuuna

28 Brruucnenue onpeneéHHOro HHTerpana
o popmyne Hperorona-JIeliOnuma

29 IIpumenenue nunTerpana s

HAXOXKJEHUS IIIOIIAeH MI0CKuX GUryp




IIpuMeHeHue nnTerpana aist

30 HaxoXJAeHUs1 00bEMOB reOMETPHUCCKIX
TeN

31 [Tpumeps! pemienuit nudepeHaibHbIX
YpaBHEHHI

39 [Tpumeps! pemenuit nudepeHImanbHbIX
YPaBHEHHI
Marematuueckoe MOJIeTUpOBaHNE

33 peasbHBIX MPOILIECCOB C TIOMOIIBIO
nuddepeHuanbHbIX ypaBHEHUH

34 KontponbeHas pabora: "IlepBooOpa3Has u
uHTerpan"

35 TpuroHomerpuveckre QyHKINUU, UX
CBOICTBa U rpaduku

36 Tpuronomerpudeckre QyHKINU, UX
CBOIicTBa U TpaduKu

37 TpuroHomerpuveckre QyHKINUU, UX
CBOIiCTBa U rpaduKu

38 Tpuronomerpudeckre GYHKIIHH, UX
CBO¥CTBa U rpaduku

39 Tpuronomerpudeckre QyHKUNHU, UX
CBOIiCcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YpaBHEHHH C ITOMOIIbIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEW TPUTOHOMETPHUECKUX

41 YpaBHEHH C TOMOLIbIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OTOOp KOpPHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OT00p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH C [1OMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemienne TpuroHOMeTpUYECKUX
HEpaBEHCTB

45 Pemienrie TpUroHOMeTpUYECKUX
HEpaBEHCTB

46 Pemrenue TpuroHoMeTpUYECKHX
HEpaBEHCTB

47 Pemienyre TpUroHOMETPUYECKUX
HEpPaBEHCTB
Konrtponeshas padota: "I'paduku

48 TPUTOHOMETPUUYECKUX PYHKIIHHA.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEIICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS

IMOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHEBIE MCTO/IbI PCIICHUS

52 MOKa3aTeNbHBIX HEPABCHCTB
53 OCHOBHbIE METObI PELICHHS
norapu(MUYECKUX HEPABEHCTB
54 OCHOBHBIE METO/BI PELICHUS
Jorapy(pMUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUYECKUX HEPaBEHCTB
56 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKUX HEpaBEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MppaloHaJIbHbIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pELIECHUS
UppaIroHaIbHBIX HEPABEHCTB
59 OCHOBHbIE METOBI PELICHUS
UppaloHaJIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/BI PELICHUS
MppalOHAJIbHBIX HEPABEHCTB
61 ['paduueckrie METONIBI peleHus
UppaloHaIbHBIX YPaBHEHUN
62 I'papuueckue MeTonbl peleHus
MppaloHaIbHbIX YPaBHEHUN
63 I'papuueckue MeTobl peleHus
IIOKA3aTeNbHbIX YPABHEHUI
64 I'padmueckue MeTO bl peieHus

IMOKa3aTCJIbHbIX HCPABCHCTB




65

I'padmueckue MeTOIbI peleHus
Jorapu(MUYECKUX YPAaBHEHU I

66

I'padmueckue MeTo b pemeHus
norapu(MUYECKUX HEPABEHCTB

67

['padmueckue MmeTobl peieHus
norapu(pMUYECKUX HEPABEHCTB

68

I'padmueckue MeToIbI pemeHus
MOKa3aTeNbHBIX U JIOrapu(PMUIECKIX
YpaBHEHHUI

69

I'padmueckue meTobl pemeHus
MOKA3aTeNbHBIX U JIOTAPH(PMUYECKUX
YpaBHEHHUI

70

I'paduueckue MeTobl peleHus
MOKa3aTeJIbHbIX U JIOrapu(PMUUYECKUX
HEPaBEHCTB

71

['paduueckre MeTONBI peleHus
MOKa3aTENbHBIX U JIOTapH(PMUIECKUX
HEPaBECHCTB

72

Konrtponehas pabota:
"UppanuoHanabHble, TOKa3aTENbHbIE U
norapuMUYECKHE HEepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeTpudecKas (POpMbl 3aIIUCH
KOMIUIEKCHOI'O YK ClIa

74

KommiekcHble uncia. Anredpanyeckas v
TpUrOHOMeTpudeckas GOpMBbl 3aKcu
KOMIUIEKCHOT'O YHCIa




ApudmMeTnueckue orneparuu ¢

7 KOMIJIEKCHBIMU YHCJIaMU

76 ApudmeTrueckue orneparmu ¢
KOMILIEKCHBIMU YHCIaMH

77 N300pakeHrne KOMITJICKCHBIX YHCel Ha
KOOPIMHATHOM MJIOCKOCTH

78 N300paxeHne KOMIUIEKCHBIX YU CeN Ha
KOOPJMHATHOH IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO 4YKClia

80 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMILJIEKCHOI'O YKclia
[IprmMeHeHn e KOMITJIEKCHBIX YHCel IS

81 penieHus GU3HYECKUX U TEOMETPUIECKHUX
3aj1a4

82 KonrtponeHas pabota: "KommiekcHble
gyucna"

83 HatypanpHble 1 1iensle unciaa

84 HartypanbHble ¥ 11enble Ynciia

85 [TprMeHeHu e NPU3HAKOB JEIUMOCTH
LEJIBIX YU CEN

86 [TprMeHeHu e NPU3HAKOB JEIUMOCTH
LEJIBIX YHCEN

87 [IpumeHeHue Npu3HaAKOB JE€IMMOCTH
nensix yucen: HOJl u HOK

88 [TpuMeHeHue NPU3HAKOB JEIUMOCTH

uensix yncen: HOJl u HOK




89

IIpuMeHeHu e IPU3HAKOB IEIUMOCTH
LEJIbIX YHCEII: OCTATKHU 110 MOIYJIIO

90

[IpumeHenne Npu3HaKoB JE€IMMOCTH
LEJIBIX YUCEI: OCTATKH 110 MOIYJIIO

91

HpI/IMeHeHI/IC MPU3HAKOB JCIMMOCTU
HOCIBbIX YUCCII: aJITOPUTM EBKJII/II[a JJIA
peuiCHu 3aaa4 B OEJIbIX YHUCIaX

92

KonTponbsHas pabora: "Teopus mensix
yucesn"

93

CucremMa U COBOKYITHOCTb YPaBHEHHM.
PaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-
CIIE/ICTBUSA

94

CucremMa u COBOKYITHOCTh YPaBHEHHUH.
PaBHOCHJIbHBIE CUCTEMBI U CHCTEMBI-
CIIE/ICTBUSA

95

OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYITHOCTEN palMOHAJIBHBIX
YpaBHEHUI

96

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEW MppalluOHAIbHBIX
YpaBHEHHUI

97

OCHOBHBIE METO/BI PELIECHUS CUCTEM U
COBOKYIHOCTEN MOKa3aTeIbHBIX
YpaBHEHHUI

98

OcHOBHEIE METOJbI PCIHICHUA CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHHI




99

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(mMuyecKux
YpaBHEHUI

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

101

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a1a4 U3
pa3InyHbIX o0sacTell HAYKU U peabHOU
JKU3HU, THTEPIIPETALMS 1OJyYEHHBIX
pe3yJIbTaTOB

102

ITpruMeHeHnEe CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3
pa3IMyHBIX o0sacTeil HAyKU U peabHOU
KU3HH, UHTEPIIPETALHS TOTYyYEHHBIX
pE3yJIbTaTOB

103

IIpumMeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3
pa3nuyHBIX o0nacTeill HAyKH U peaJbHOU
JKU3HHU, THTEPIIPETALMS 1OJyYEHHBIX
pE3yNbTaTOB

104

KonTpomnbHas padora: "Cucremsl
palMoOHANbHBIX, UPPAIlHOHATBHBIX
MOKa3aTENbHBIX U JIOTapu(PMUIECKIX
ypaBHEHM1"

105

PaunonanbHble ypaBHEHUS C
rapaMeTpaMu




PaI_[I/IOHaJIBHI)IC HCPaBCHCTBA C

106
napaMeTpaMu

107 PanmonanbHbie CHCTEMBI ¢ TapaMeTpaMu

108 WppannoHanbHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppannoHaabHbIE CHCTEMBI C
napameTpaMu

110 [Toka3aTenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

111 [Toka3aTenbHBIC CUCTEMBI C ITapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapupmuueckue cuCTeMbl ¢
napameTpaMu

114 TpuroHomerpuyeckrue ypaBHEHUs €
napaMeTpaMu

115 TpuroHomerpuyeckue HepaBEHCTBA C
napameTpaMu

116 TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpaMu
[TocTpoeHue u ncciaenoBaHue

117 MaTeMaTUYECKUX MOJICNIEH peabHBIX
CUTyallUi C MOMOILBIO YPABHEHUM C
napameTpaMu

118 [Toctpoenue u uccnenoBaHnue

MAaTEMAaTUYCCKUX MO,Z[GJIeﬁ PCaIbHBIX




CUTYaIMi C HOMOILbIO CUCTEM
YpaBHEHHUI ¢ IapameTpamu

[TocTpoenue u uccienoBanue
MAaTEMAaTUYCCKUX MOI[eJIeﬁ PpCaJIbHBIX

119
CUTYaIIMi C IIOMOIIBIO0 CHCTEM
YpaBHEHHH C MapaMeTpaMu

120 KontponpHas pabora: "3agauu ¢
napamerpamu”

121 [ToBTOpEeHue, 0000IICHHE,
cucteMmaTu3aius 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 00006IICHNE,
cucteMmaTu3aius 3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IICHNE,

123 CUCTEeMaTU3alMs 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHue, 0000IICHHE,
cucreMatusauus 3HaHui: "HepaBencrtsa'

125 [ToBTOpeHue, 0600IICHKE,
cucremaTu3anuus 3Hanuii: "HepaBeHcTsa'

126 [ToBTOpenue, 0000IICHNE,
cucreMarusauus 3HaHuil: "HepaBencrtsa'
[ToBTOpEHue, 0600IICHNHE,

127 cucrtematuzanus 3Hanuil: "[IpousBoaHas
U €€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cuctematuzanus 3Hanuil: "[IponsBoaHas

u e€ npuMeHenue"




[ToBTOpeHue, 0000IICHHE,

129 cucremaTtu3anus 3Hanuii: "TIpousBogHas 1
u e€ npuMeHenue"
[ToBTOpenue, 0600IICHNE,

130 cucTeMartu3auus 3HaHui: "MHTerpan u 1
ero npuMeHeHue"

131 [ToBTOpenue, 0000IICHNE, 1
cucremMaTu3anus 3Hanuil: "OyHkuun"

132 [ToBTOpEeHue, 0000IICHHE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpenue, 00006IICHNE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 Htorosas KOHTpoJbHAs paboTa 1 1

135 Hrorosasi KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpEHUE, 0606HICH%€, 1
CHUCTEMaTH3aIMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHH S OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3yabTAThI 0CBOCHHS OCHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeiHero ooiero o0pa3oBaHus
pe3yiabTara
1 Yucna v BEIYMCICHUS
OnepupoBaTh MOHATUSMU: HATYypaJbHOE, 1LIE€JI0€ YUCIIO; HCIOJIb30BaTh
11 IPU3HAKU JEIMMOCTH ILIEJIBIX YHUCEN, Pa3JIoKEHUE 4YHClla Ha MPOCTbIe
MHOYUTENN AJIs peLeHus 3a1a4
1.2 OnepupoBaTh NOHATUEM: CTENEHB C PALIMOHAIBHBIM II0Ka3aTeleM
13 OnepupoBath HOHATUAMU: Jorapudm 4ucia, 1ecATUUHbIE U HATypajlbHbIe
' norapu hMsI
2 YpaBHEHUs U HEPaBEHCTBA
[IpumensT, CcBOWCTBAa CTENEHHM JJIs MpeoOpa3oBaHUsl BBIPAKEHUM,
2.1 OIlEpUpOBaTh IMOHATUSAMH: I10KA3aTEIbHOE YpPaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI ITOKA3aTEJIbHBIX YPABHEHUI U HEPaBEHCTB
BeimonusaTe mpeobpa3oBaHus BBIPAXKEHUH, COAEp)KaIUX JIOrapuMsl;
2.2 OIEepUPOBaTh MOHIATHIMHU: JorapuMuIecKoe ypaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YpaBHEHHI U HEPABEHCTB
2.3 HaxoauTs pemieHns npocTeimx TpPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHITHSIMU: CHCTEMa JIMHEHHBIX YPaBHEHU U €€ peleHue;
2.4 UCIOJb30BaTh  CHUCTEMY JIMHEHHBIX  YpaBHEHMH I  pELICHMS
IIPaKTUYECKUX 3a/1a4
95 Haxomute  pemeHuss NpPOCTEHIIMX  CUCTEM M COBOKYIIHOCTEH
' palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peajbHble CUTYyallUM Ha $3bIKE alreOpbl, COCTABIATH
2.6 BbIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO 3aJaud,
UCCIIEZI0BATh IOCTPOEHHBIE MO C UCIIOIb30BAaHUEM alapaTta ajaredpbl
3 ®DyHKIUU ¥ rpaduKu
OnepupoBarTh MOHATUSAMU: Iepuoaudeckas (QyHKUIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (YHKIMH, HauboJjbllee U
' HauMeHbllIee 3Ha4eHUsl QYHKIMN HA MPOMEKYTKE; HUCIOIb30BaTh UX IS
ucclieoBaHus QyHKIUH, 3a1aHHOM rpaduKom
OmnepupoBath NOHATHAMU: Tpa(UKN TOKA3aTEIBHOM, JTorapugmMuieckoit u
3.2 TPUTOHOMETPUYECKUX (YHKIMIA; H300paxkaTb HMX Ha KOOPAMHATHON

IJIOCKOCTU U UCITOJIb30BATh JJIsI PCHICHU A ypaBHeHI/Iﬁ 1 HCPAaBCHCTB




N300paxaTh Ha KOOPAWHATHOW TMJIOCKOCTH TpauKH JHHEHHBIX

3.3 YPaBHEHUII M HCIONB30BaThb HX JJI PELIEHUS CHUCTEMBl JIHMHEHHBIX
ypaBHEHUM
3.4 Hcnonb3oBath rpadukd (QyHKUMHA JUIsI HMCCIEIOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 IPYruX y4eOHbBIX TUCIMILIUH
4 Hayana maTemaTtnyeckoro ananmsa
OnepupoBaTh MOHATUSAMHU: HeEMpepbiBHas (YHKIUSA, MTPOU3BOAHAS
4.1 (GYHKIMM; HCHONB30BaTh T€OMETpPUYECKUH U (U3HYECKUH CMBICTT
IIPOM3BOAHOMN JIJIS pelIeHUs 3a/1a4
4. HaxomuTe  NpoM3BOAHBIE  3JIEMEHTAPHBIX  (YHKIHUI, BBIYUCIATH
' IPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOrO (PyHKINH
Hcnonp3oBaTh NpPOM3BOAHYK A MCCIENOBaHMA  (YHKIMM  Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEJ0BAHUS K
MOCTPOCHUIO TPaPpUKOB
44 Hcnonp3oBaTh NPOU3BOAHYIO I HAXOXKICHUS HAaWIIy4ylIEro PEUICHMsS B
' IPUKJIAJHBIX, B TOM YU CIIE COLIMAIBbHO-3KOHOMUY ECKUX, 3a1a4ax
45 OnepupoBaTh NOHATUAMU: II€pBOOOpa3Hasi M HHTErpaj; I[OHUMATh
' reoMeTpudecKuil 1 pU3NUecKUil CMbICI HHTErpaia
46 Haxomute mepBoOOpa3Hble 3JIEMEHTAPHbIX (QYHKUUH, BBIYUCIATH
' uHTerpai mo Gopmyie Herotona — Jleiionuia
47 Pemiate npukiagHbie 3a7ja4i, B TOM YHUCIIE COIIMATIbHO-2KOHOMUYECKOT0 U

(Gu3MUecKoro xapakTepa, CpeICTBAMU MaTEMaTHUECKOr0 aHAJIN3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA
1 Yucna v BelUMCIEHUS
11 HatypanbHble u nensle uncia. [IpusHaku 1e1MMOCTH ENbIX YHCel
1.2 CrerneHb ¢ pallMOHaJIBHBIM ITOKa3aTeseM. CBOMCTBA CTENEHU
1.3 Jlorapu¢dm uncna. JlecsTuuHbIe U HATypaIbHbIE JIOrapHU(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BeIpaKeHUH, COAEpKAIIUX JIOTapHU(PMBbI
59 [TpeoGpa3oBaHue BbIpaXeHUH, cojlepkKalluX CTENEH! C PallMOHAIbHBIM
' HOKa3aTeeM
2.3 [TpumMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 ITokazaTenbHbIE YpaBHEHMSI U HEPABEHCTBA
2.5 JlorapudMuyeckue ypaBHEHUS U HEPaBEHCTBA
26 CucreMbl JIMHEWHBIX YpaBHEHHMH. PemenHue npuUKIagHBIX 3aAad € I[TOMOLIBIO
' CUCTEMBI JIMHEHHBIX YPaBHEHUI
2.7 CucreMsbl 1 COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUI U HEPABEHCTB
58 [IpumeHeHue ypaBHEHUH, CHCTEM W HEPAaBEHCTB K PEIIEHHI0 MaTEeMaTHYECKHUX
' 3a]a4 U 3a]a4 U3 pa3InyHbIX oOsacTeil HAyKH U peaabHOU KU3HU
3 OyHKIIUY U TpaduKu
Oynkuus. Ilepuoanueckue Qynkunu. IIpomMexyTkn MOHOTOHHOCTH (YHKIIHH.
3.1 MakcuMyMbl ¥ MUHHUMYMBl QyHKIMU. HaunbGosbiee W HauMMeEHbIIEe 3HAYCHHE
(GYHKIUYM HA TPOMEXYTKE
3.2 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U Irpauku
3.3 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
3.4 Hcnons3oBanue rpagukoB (GyHKUUHN I peLICHNs] YPABHEHUH U IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKOMNA 11 KUCCIEAOBAHUSA MPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbl€ BO3ZHUKAIOT IpPHU PEIIEHUHU 3a7ad U3 APYruX ydeOHBIX
MPEAMETOB U PEabHON KU3HU
4 Hayasa MmaTeMaTu4eckoro aHaausa
4.1 HenpepsiBHble pyHKIMH. MeTOA UHTEPBAJIOB AJIs PELIEHUS HEPABEHCTB
4.2 [Tpou3Boanas ¢pyHkuuu. ['eomeTpudeckuii u GU3MUECKHii CMBICI TIPON3BOTHON
43 [TponsBoaHble 3MeMeHTapHbIX GYHKIUH. DOpMysIbl HAXOXKACHUS MPOU3BOAHOMN

CYMMBI, TPOU3BEIEHUS U YaCTHOrO (PyHKIMH




HpI/IMCHCHI/IC HpOHSBOZ[HOﬁ K HCCICOOBAHUIO ®YHKHHﬁ Ha MOHOTOHHOCTb H

4.4 SKCTpeMyMbl. Haxoxenue HauOobIIero 1 HaMMEHbIIEro 3Ha4eHus QyHKIMH Ha
OTpe3Ke
[TpumeHeHne MpON3BOIHOM IS HAXOXKICHUS HAWITYUIIEr0 PEIICHHS B TPUKJIAHBIX

4.5 3ajavyax, JJIs1 ONpeNesieHHs CKOpOCTH IIpolecca, 3aJaHHOro (GopMysiol HiIu
rpadukom

4.6 [TepBoobpa3znas. Tabmuia mepBooOpa3HBIX

47 WHTerpain, ero reoMeTprHueCKUil U GU3MUECKUI CMBICI. BhIYHCIIeHHEe HHTErpasia 1Mo

dbopmyne Hrertotona — JleliOnua




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHMA OCHOBHOM OBPA30BATEJBHOM TPOTPAMMBI CPEJHETO
OBHIEI'O OBPA30OBAHUA

Kon
MpoBEPsIEMOr0
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
oOpa3oBaHus

Brnagenune MeronaMm J0Ka3aTeNbCTB, AITOPUTMAMM DPELISHMs 3a4ady;
yMeHue (GOopMyIHMpOBaTh U OINEPHPOBATH MOHATHUSMH: OIpeleeHue,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTelbCTBO,
paBHOCHJIbHBIE (OPMYJIUPOBKH; IPUMEHITh UX; yMEHHE (HOPMYINPOBATh
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHUE, MPUBOIUTH NPUMEPHI U
KOHTPIPHUMEpPHI, HCIIOJIB30BATh METOJ MaTeMaTUYeCKOM WHIYKLUU;
OPOBOJAUTH JIOKa3aTeNbHbIE PACCY)KJIEHUS IpU pElIeHUuu 3ajad,
OLIEHUBATh  JIOTMYECKYIO0  MpPaBWIBHOCTb  PAacCYXJIEHUH; yMEHUE
OIIEpPUPOBATh MOHATUAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaIlMM HaJ
MHOKECTBAMH; YMEHHE MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHbIN
anmnapar JAJs OIMCaHUs PEaJbHBIX POLIECCOB U SIBJICHUN U IIPU PEILIEHUU
3aja4, B TOM 4YHCI€ W3 JPYrux Yy4eOHBIX MPEIMETOB; YyMEHHE
orepupoBaTh MOHATUAMU: Tpad, CBsA3HBIN rpad, AepeBo, nukiI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBaTh Trpadbl pazInIHBIMU

Croco0aMu; UCIOIb30BaTh rpadbl P PEIICHUH 3314

YMeHue onepupoBaTh MOHATUSMHU: HATYpaJbHOE YHCIIO, IEJI0€ YHCIIO,
CTEIEeHb C IENBIM TT0Ka3aTeleM, KOpeHb HAaTYPaJlbHOW CTEIEeHH, CTeIEeHb
C palMOHANBLHBIM  IIOKa3aTeJieM, CTEeIeHb C  JICHCTBUTEIBHBIM
mokaszareneMm, Jorapudm 9HciIa, CHHYC, KOCHHYC U  TaHTCHC
IPOU3BOJBHOTO YHCNA, OCTAaTOK MO MOIYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAJIPHOE  YHCIO, MHOXKECTBA  HATYypajbHBIX,  LENIbIX,
pallMOHANBHBIX, JCHCTBUTENBHBIX YHCEJ, YMEHHE HCIOJIb30BATh
NpPU3HAKK JCTMMOCTH, HAMMEHBIINN OOUIMU JENUTehb U HaUMCEHbIIEe
o01ee KpaTHoe, anropuT™ EBKimIa mpu pemieHun 3a1ad; 3HaKOMCTBO C
pa3MYHBIMA  TO3UIMOHHBIMH  CHCTEMaMH  CYHCIICHHS; yMCHUE
BBHITMIOJIHATh BBIYUCIICHUE 3HAYCHHUNA W MPeoOpa30oBaHMs BBIPAKCHUU CO
CTENEeHAMU U Jorapudmamu, mpeodpa3oBaHus APOOHO-PAMOHAIBHBIX
BBIPQXKCHUW; YMEHHE OIEepPHPOBATh TMOHSATHUSMH: IOCIEIOBATEIHLHOCTD,

apudmMernueckas mporpeccusi, reoMeTpuuecKas nporpeccus, 06CKOHEUHO




yObIBaroasi ~ reoMeTpUyecKas  IpOrpeccHs;  yMEHUEe  3a/aBathb
IIOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX (hopmy;
YMEHHUE ONEepPUPOBATH MOHATUAMU: KOMIIJIEKCHOE YHCIIO, CONPSDKEHHBIE
KOMILJIEKCHBIE UM Cla, MOYJIb U apryMEHT KOMILIEKCHOI0 yucia, opma
3amMcu KOMIUJIEKCHBIX yucen (reoMeTpuyeckas, TPUrOHOMEeTpUyeckas u
anreOpandeckasl); yMeTh MPOU3BOIUTH apu(PMeTHUecKue ICUCTBUS C
KOMIUICKCHBIMH ~ YWCJIaMH; TPUBOIUTH TPUMEPHI  HCIIOIb30BaHUS
KOMIUIEKCHBIX YHCEJ; ONEPUpPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3,

OIpeACInTECIIb MaTPULbI, FCOMCTpI/IquKI/Iﬁ CMBICJI OIPECACIIUTEIIA

YMeHue onepupoBaTh MOHATHUSIMM: PallMOHAJIBHBIE, MUPpPALMOHAJIbHbIE,
[IOKa3aTeNIbHbIE, CTENEHHBIE, JIOrapu(pMUUIECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHs] M HEPAaBEHCTBA, HMX CHCTEMbl; YMEHHUE ONEPUPOBATH
HNOHATUSAMU: TOXAECTBO, TOXKAECTBEHHOE Npeodpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMA YypaBHEHUH M HEPABEHCTB, PaBHOCHUIBHOCTh
YpaBHEHMI, HEpPaBEHCTB W CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMbI C IOMOILIBIO PA3JIMYHBIX MPUEMOB; peLIaTh
ypaBHEHHS, HEpPaBEHCTBA M CHUCTEMbl C IapaMETpPOM; IIPUMEHSATH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIsI PELICHHUs] MaTeMaTU4YEeCKHX

3a/1a4 | 3a]1a4 U3 pa3IMyHbIX 00IacTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh NOHATUSAMU: (GYHKIOMS, YETHOCTH () YHKIIUH,
MEePUOJUIHOCTh (YHKIIUH, OTPAaHUYCHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKIHMH, SKCTpeMyM (YHKIIUU, HanOOJIbIIIee U HAMMEHbIIIee 3HAYCHIS
(GYHKIIMK Ha POMEKYTKE, HEMIPEphIBHAS ()YHKITUS, ACHMIITOTHI T'paduka
byHKIIUHU, iepBas U BTOPasi MPOU3BOHAS (DYHKIIMH, T€OMETPUYECKHUI U
(GU3HYECKHI CMBICII TPOW3BOJIHOM, IEPBOOOpa3Hasi, OMpPeaeTIEHHBIN
UHTErpall; yMEHHE HAaXOIUTh ACUMITOTHI rpaduka (yHKIUH; YMEHHE
BBIUMCIISITh  MPOM3BOJHBIE CYMMBbl, IPOM3BEIEHHUS, YaCTHOIO U
KOMIO3ULINK (PYHKIIMH, HAXOAUTh ypaBHEHUE KacaTeIbHOH K rpaduky
(GYHKIIMW; yMEHUE HAXOJUTh MPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHI;
YMEHHUE UCIOIb30BaTh MPOM3BOAHYIO JUISl HUCCIENOBaHHS (YHKIIHM,
HAXOAUTh HAWOOJbIIME W HAUMEHbIINE 3HAYCHUS (PYHKUIUN; CTPOUTH
rpadMku MHOTOYJIEHOB C MCIOJIb30BAHHUEM ammapara MaTeMaTH4ecKoro
AQHAJIM3a; NPUMEHATh NPOU3BOAHYIO U HAXOXKIEHUS HAWIydIIEro
peleHus] B MPUKJIATHBIX, B TOM YHUCJE COLIMAJIbHO-3KOHOMHYECKHX W

(1)I/I3I/ILICCKI/IX 3aJadax; HaXOAUTh IIJIoImaiu 1 00BEMBI (l)I/Il"yp C IOMOIIBIO




HMHTCIrpaia; OpuBOAUTL IMPUMEPBI MATEMATUYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMmeHue omnepupoBaTh MNOHATUAMHU: Trpapuk (yHKUUH, oOpaTHas
byHKIMS, KOMOO3UIUS (QYHKUMM, TUHEeWHas (yHKUUs, KBaJIpaTUdHas
byHKIHS, palmoHabHas byHKIMS, CTereHHas byHKIHSA,
TPUTOHOMETpUYECKHEe  (QYHKIHH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMH, TMOKa3aTenbHAass M Jorapupmuyeckas (YHKIUH; yMEHHE
CTpOUTHh T'padUKH HM3YYCHHBIX (DYHKIMH, BBITOJIHATH NpeoOpa3oBaHUs
rpaduKoB QYHKIIHA, UCIOIb30BaTh TPAPUKH I U3YYEHHSI IPOIECCOB U
3aBUCHUMOCTEH, IIPU pEIIeHUH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U
3aa4 U3 peasbHOU KU3HU; BBIPAXKATh (POPMyJIaMHi 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; UCIIOIH30BATh CBOMCTBA U rpauKy (YHKIMN [T pELIeHUs
ypaBHEHHUI, HEpaBEHCTB M 3ajay C IapaMeTpamu; Hu300pakaTb Ha
KOOPJMHATHON MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHECHUN, HEPABEHCTB

H UX CUCTEM

YMeHue pematb TEKCTOBBIC 3a/lauyd Pa3HBIX THUIOB (B TOM 4YHCIIE Ha
MPOILIEHTHI, JOU U YaCTH, Ha JABI)KEHHUE, paboTy, CTOMMOCTh TOBAapPOB U
yCIyT, HAJIOTH, 33JJa4¥ U3 00JaCTH YIPABJICHUS JTUYHBIMU M CEMEHHBIMU
(¢UHAHCAMM); COCTABIISITh BHIPAXKEHUS, YpaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI 110 YCIIOBHUIO 3aJa4M, HMCCIENOBATh IOJYYEHHOE pElIeHUuE U
OIICHMBATh TPABJONMOAO0OHOCTh PE3YJIHTATOB, YMEHHE MOCIUPOBATH
peanbHbIE CUTyallUM Ha SI3bIKE MAaTEMAaTUKH; COCTaBJISITh BBIPAXKEHUS,
YpPaBHEHHUs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCJIOBHIO 3a/JayH,
HCCIEN0BAaTh IMOCTPOCHHBIE MOJEIA C MCIOJb30BAaHUEM amlaparta

anreOppl, UHTEPIPETUPOBATH MTOJTYUYCHHBIN pe3yabTaT

YMeHue onepupoBaTh NOHATHAMU: CpeJHEe apupMETUUECKOe, MeIhaHa,
HauOoJIbIIee U HAUMEHbIIIEE 3HA4YCHUA, padMax, AUCIICPCUd, CTaHAAPTHOC
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH}OopMaIIo, MpeaCcTaBICHHYIO B TA0JIMIIaX, HA TUarpaMmmax, rpadukax,
OTpa)arollyl0 CBOKMCTBA PeabHBIX MPOLIECCOB U SIBJIECHUI; IPECTABISTH
uHGOpMAIMIO C T[OMOIIBIO TabMUI] W JuarpaMM; HCCJIEN0BaTh
CTaTUCTUYCCKHUEC OAaHHBIC, B TOM YHCJIC C IMPUMCEHCHUCM rpa(bnqecxnx
METOA OB 1 DJICKTPOHHBIX CPEACTB, Fpa(l)I/I'-IeCKI/I HncciaeaoBaTb COBMECTHBIC

HaO0JII0ICHHSI C TOMOILIBIO IMarpaMM pacCEeMBAHUS U TMHEIHOM perpeccuu




YMeHue onepupoBaTh NOHATHSAMH: CIyYalHBIA ONBIT M CIy4alHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C MCIOJB30BAHHEM Tpa(UUEecCKUX METOJO0B; NPUMEHATh
(GOpMyINbl CHOXKEHUS M YMHOXKEHHUS BEpOATHOCTEH, (hopMyiy MOIHOMH
BeposiTHOCTH, hopMyny bepHyrm, komOuHaTopHble PakThl U HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH peajbHbIX COOBITUH; yMEHHE OIEepUpoBaTh
NOHATUAMM: ClIydailHasi BEJIMYMHA, pacIlpeielieHue BEpOATHOCTEMH,
MaTeMaTUYECKOE OXHUIaHUE, NUCHEPCUs U CTaHAAPTHOE OTKJIOHEHUE
CllydailHOM BENWYUHBI, (YHKUUU paclpeneneHuss | IJIOTHOCTH
PaBHOMEPHOr0, IIOKA3aTEIbHOIO M HOPMAJIBHOIO PpacCIpelelICHUN;
YMEHHME HCIOJb30BaTh CBOWCTBA W3YYEHHBIX paACIpPEAENICHUN s
peleHus 3ajay; 3HAKOMCTBO C IOHATUAMH: 3aKOH OOJBIIMX 4YHCEl,
METO/bl BBIOOPOYHBIX HCCJIEOBaHUM; yMEHHE MPUBOIUTH IPUMEPHI
IPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCed B NMPUPOIAHBIX M OOIIECTBEHHBIX
SBJICHUSAX; YMEHUE OIIEPUPOBATH NOHATUSAMHU: COUYETAHUE, [IEPECTAaHOBKA,
YHUCIIO COYCTAHWH, YHMCIIO TEepPeCTaHOBOK; OMHOM HprOTOHA; ymeHuUe
HIPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKACHUS [T peIlIeHHs 3a71ay;
OLIEHUBATh BEPOSITHOCTH peasbHBIX COOBITHH; COCTaBJISAITh

BEPOSTHOCTHYIO MOZI€NIb U HHTEPIPETUPOBATH MOTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, IMpsMasi, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIy4, BEJIWYMHA yIja, IJIOCKUH yromn,
JIBYTPAHHBIN yroi, TPEXTPaHHBIA YroJ, CKpEUIMBAIOUIMECs MpsMblIe,
napajuieIbHOCTh U MEPNEeHIUKYIIPHOCTh MPSAMBIX U TUIOCKOCTEH, Yroi
MEXIY HPSMBIMU, Yrol MEXAY NPAMOH M IJIOCKOCTBIO, YTOJ1 MEXIY
IUIOCKOCTAMM, PACCTOSTHUE OT TOYKH J10 MJIOCKOCTH, PACCTOSHUE MEXKIY
IPSAMBIMH, PACCTOSHUE MEX]Y INIOCKOCTSIMU; YMEHHE UCII0Ib30BATh IIPU
peLIeHUH 3a/1a4 M3y4eHHbIe (PaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh
MaTEMaTUYECKUE MOJEIM C IOMOIIbI0 TIE€OMETPHUUECKUX IOHATHH U

BCJIIMYUH, PCHIATh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4U
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YMeHue onepupoBaTh MOHATUSAMHU: ILIOIMIAAL (QUTYpPBI, 00BEM (GHUTYPHI,
MHOTOT'PaHHUK, TPAaBHIBHBI MHOTOI'PDAHHHK, CEYEHHWE MHOTOrpaHHUKA,
KyO, mMmapajenenuren, Mpu3Ma, NUpamuaa, Qurypa u TOBEPXHOCTHh
BpalleHus, MUINHAP, KOHYC, map, cdepa, miomanb chepsl, MIONAIb

MOBEPXHOCTH MHPAMHUJIBI, MPU3MBI, KOHYycCa, HMHIUHIpA, 00BEM Kyoa,




OPsIMOYTOJIFHOTO TIapajuielenune/a, MUPaMUbl, MPU3MBI, MUIMHJPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTHU, CEUEHHUS KOHYCAa W LWIMHJpA,
napajuieibHble OCH WM OCHOBAHHMIO, CEYEHUE IIapa, IIJIOCKOCTb,
Kacaromjasicss cdeppl, HUIUHApPA, KOHYCa; yMEHHE CTPOUTH CEUeHUe
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAaHHUKHU, (GUTYpPHI M TTIOBEPXHOCTH
BpallleHUs], UX CEYEHHS, B TOM YUCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPUMEHSITh CBOMCTBA T€OMETPHYECKUX (PUTYP, CAMOCTOATEIHLHO
(bopMyIHpPOBATEH OMpPENEICHUS U3ydaeMbIX (UTYD, BBIIBHTATh THIIOTE3bI
0 CBOMCTBaxX W MPU3HAKAX T€OMETPUUYECKUX (UTYpP, 0OOCHOBBIBATH WITU
OlpoOBeprath HMX; YyMEHHE MPOBOAUTH KIACCHPHUKAIUIO QUryp MO
pa3IUYHBIM TPH3HAKaM, BBIMOJIHITH HEOOXOIUMBIE OMOJHHUTEIbHBIE

IMOCTPOCHUA
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YMeHHe OmnepupoBaTh TOHATHSIMHU: JBIWKCHHE B MPOCTPAHCTBE,
napasuieJbHbIN MepeHoC, CHMMETPHsI Ha TMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MoAo0us, MOM00HBIC (UrYpBI, yMeHUue
pacro3HaBaTh paBHBIC M IMOJOOHBIC (PUTYpPbI, B TOM YHCIE B MPHPOJIE,
UCKYCCTBE, ApXHUTEKTYype; HCIOJb30BaTh I'€OMETPHUYECKHE OTHOIICHUS
MIPU PEIICHUH 33]1a4; HAaXOJUTh NT€OMETPUYCCKHUE BEITMYUHBI (JJTMHA, YT OJI,
TUTIOMIAh, 00bEM) TIPH PEIICHUH 33129 U3 JPYTUX y4eOHBIX MPEIMETOB U
U3 pearbHOW >KM3HU; YMEHHE BBIYHUCISATH T€OMETPUUYECCKHE BEITUYHHBI
(nmuHA, yrou, miomiaab, 00bEM, IJIOMAAL MOBEPXHOCTH), UCHONIb3YS
U3ydeHHbIC (HOPMYJIBI M METOJbI, B TOM YHCJIC: IJIOIMIAL TOBEPXHOCTH
NUpPaMUbl, TPU3MBI, KOHYyCa, HWIMHIpA, TI0Mmaas chepbl; 00bEM Kyda,
OPSMOYTOJILHOTO TMapajiesienuieaa, MUPaMUIbl, TPU3MBbL, IHJIMHAPA,

KOHYCa, I11apa; yMEHNE HAXOUTh OTHOILIEHHE 00BEMOB OJOOHBIX (UTYD
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YMeHue onepupoBaTh MOHATUAMU: IPAMOYTOJIbHASL CUCTEMA KOOPJIMHAT,
BEKTOp, KOOpPAMHATHl TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB,
IPOM3BEJICHHE BEKTOpPa Ha YMCIO, PA3JIOKEHUE BeKTopa Mo Oasucy,
CKaJIsIpHOE IPOM3BEIECHHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJl MEXAYy
BEKTOPAMU; YMEHHE UCIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUI pElIeHUsT TeOMETPUYeCKHX 3a7ad M 3aJad APYrux y4eOHBIX

MIPEIMETOB
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VmMmenne BBI6I/IpaTI) HOI[XO}ISIHH/II\/'I MCTOA [OJiA PpCHICHUA 3aJdaydu,
IIOHUMAHHUEC 3HAYUMMOCTU MATCMATHUKH B H3YUCHHH IIPUPOAHBIX H

OOIIECTBEHHBIX IPOLECCOB U  SIBJIEHHWI; YMEHHE pacro3HaBaTh




MPOSIBJICHHE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE, YMEHHE NPUBOAUTH
NpUMEPHl MAaTEMaTUUYECKUX OTKPBITUA POCCUHUCKOM W  MHUPOBOH

MaTeMaTUYECKON HayKH




INEPEYEHb 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna ¥ BEIYUCIECHUS

1.1 HarypanbHbie u nienbie uncia. [Ipu3Haku JemUMOCTH TEIBIX YUCEeIT

12 Paunonansapie umcna. OOBIKHOBEHHBIE U JICCATHYHBIE APOOH, MPOILICHTHI,
' OECKOHEYHBIE TEPHOAMYECKIE TPOOH

13 ApupmeTnuecknii KOpeHb HATYpalbHOM cTeneHH. J[elicTBUs ¢ apu(pMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOU CTEIeHU

14 Crenenp ¢ 1enbiM nokazareieM. CTeneHb C palMOHAIBHBIM I1OKa3aTelleM.
' CBoiicTBa cTerneHu

15 CuHyC, KOCHHYC M TAaHIEHC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. J[ecITHYHbBIC U HATypaJIbHbIC JIOTapH(PMBI

JleficTBUTENbHBIE YHCIIA. ApUDMETHUCCKHE OINEPAlMH C JICHCTBUTEIbHBIMHU
1.7 yrcnamu. [IpuOmmkEHHbIE BBIYUCICHUS, NpPaBUIA OKPYTJICHHS, NPHKUIKA U
OLIEHKa pe3yNbTaTa BBIYUCICHUHN

1.8 [IpeoOpazoBanue BoipaxeHUI

19 KomriekcHbie uncia
2 VpaBHEHUS U HEPABEHCTBA

2.1 [{enbie u 1poOHO-palMOHATBHBIC YPABHEHUS

2.2 WppanroHaabHbIe YpaBHEHUS

2.3 Tpuronomerpuveckue ypaBHEHHS

24 [TokazaTenbHbIC U JTOrapUPMUIECKUE YPAaBHCHUS

2.5 Lenbie 1 ApoOHO-pallMOHATBHBIC HEPABEHCTBA

2.6 HppanmonansHbie HEPAaBEHCTBA

2.7 [TokazaTenbHbBIC U JTOTaPUPMUIECKHAE HEPABEH CTBA

2.8 TpuroHoMeTpruyYecKre HepaBEHCTBA

2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHI W HEPABCHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMEI C ITapamMeTpaMu

211 Martpuia cucTeMbl JIMHEHHBIX YpaBHEHUN. OnpeaenuTens MaTpHULIbl
3 OyHKIUU ¥ rpaduKu




Oyukius, cnocoObl 3ananus ¢yHkuuu. ['paduk Qynknuu. Bzaumuo oOpatHbie

31 ¢yakuuu. Yérnple u HeuéTHBIC QyHKIMK. [Tepuoandeckue GyHKIIUN
Ob6nacTh ompeneneHus M MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn ¢dynkuun.
3.2 [IpomexxyTkn 3HaAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMbI QyHkuuu. HanGomnblee n HauMeHbIllee 3HauY€HUE
(GYHKIMY HA TPOMEXYTKE
33 CrenenHast (yHKIMS C HAaTypajJbHBIM W IIeJIBIM IOKaszareneM. EE cBoiictBa u
' rpaduk. ColicTBa U rpaduK KOpHS N-0i CTEneHH
3.4 Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA U IrpauKu
3.5 [TokasarenbHast u JorapupmMuyeckas GyHKIIUU, UX CBOMCTBA U rpaduKu
36 Toukn paspbiBa. Acumnrorsl rpadukoB @yHkumid. CoiicTBa (pyHKUHH,
' HEMpPEepbIBHBIX HA OTPE3Ke
3.7 ITocaemoBaTeabHOCTH, CIIOCOOEI 3aJaHUS I1OCIEA0BATEIHLHOCTEH
3.8 ApudmeTnueckas 1 reoMmeTprueckas nporpeccun. DopMmysa cI0KHBIX MPOIEHTOB
4 Hayana matematuyeckoro aHanmsa
4.1 [IpouzBoanas ¢pynkuuu. [IpousBoaHbIe 3neMeHTapHbIX QyHKINN
[IpumeHnenne TPOM3BOAHOW K HCCIENOBAaHWIO (PYHKIHMA Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxxaeHre HanbopIero 1 HaMMEeHbIIeTo 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuTterpan
5 MHoxecTBa U JOruKa
5.1 MHoxecTBO, onepanuy HaJl MHOXecTBaMu. /luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTb U cTaTHCTHKA
6.1 OmcarenbHast CTaTUCTHKA
6.2 BepositHOCTD
6.3 KomMOuHaropuka
7 Teomerpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEPXHOCTH BpalICHUS
7.5 Koopaunatsl u BEKTOpBI










