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IHHOACHUTEJBHASA 3AIINCKA

VYuebHblii kypc «AnreOpa W Hayajga MareMaTHYECKOrO aHalIM3a» SIBISIETCS OOHUM U3
HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro OOIIero 00pa3oBaHMs, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y MJisi M3yYeHUs BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYroll CTOPOHBI, POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIILJICHUE
0oOyyYaromuxcsi Ha ypOBHE, HEOOXOJIUMOM JUIsi OCBOCHHSI MH(OPMATHUKH, OOIIECCTBO3HAHUA,
HUCTOPUH, CJIOBECHOCTH U JAPYrUX JHUCHUIUIMH. B paMkax [maHHOro y4yeOHOTro Kypca
oOyyaromuecss OBJAJCBAIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOM HAyKH, KOTopas
dbopMyIUpyeT CBOU AOCTHKEHUS B MaTeMaThuueckoi popme.

VY4eOHblll Kypc anreOpbl U Hayajd MAaTEeMaTHYECKOrO aHallh3a 3aKJIaJbIBACT OCHOBY IS
YCHEITHOTO OBJAQJACHHUS 3aKOHAMU (U3WKH, XWMHW, OWOJOTHH, TIOHUMAHHS OCHOBHBIX
TEHJICHIINH PAa3BUTHUS SKOHOMHUKH W OOIIECTBEHHOW >XHM3HU, TO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO HCIIOJIb30BaTh HUX JIJIS
JanbHeiero oOpa3oBaHUS W B IOBCEJHEBHOW KM3HU. B TO XKe BpeMs OBIaJeHUE
a0CTPaKTHBIMU M JIOTHYECKU CTPOTUMH KOHCTPYKIIUSIMU alireOpbl 1 MATEMAaTHUYECKOTO aHaJIN3a
pa3BUBAaET yMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH, JOKAa3bIBAThH
YTBEPKJICHHSI C TIOMOIIBIO MHIYKIIUHA M PACCYXKIaTh IEAyKTUBHO, UCITOIB30BaTh 0000IIEHUE U
KOHKpPETHU3AIMI0, a0CTparupoBaHUE M aHAJIOTHUIO, (POPMHUPYET KpEaTUBHOE M KPUTHUYECKOE
MBIIILICHHUE.

B xonme u3yueHust ydueOHOro kypca «AnreOpa M Hayajga MaTeMaTUYECKOTO aHAJIA3a»
oOyyaromuecs: MOJy4aroT HOBBIM ONBIT pEHICHUS NPUKIATHBIX 3a/lady, CaMOCTOSITEIHLHOTO
MOCTPOEHUSI MaTeMAaTHYECKUX MOJEICH peaJbHBIX CHUTYyallud, MHTEPIPETAIlUN IOJTYYCHHBIX
pEIIeHM, 3HAKOMATCA ¢ TPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJE, HAYKE U
MCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTUUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbiii kypc oO0JajaeT 3HAYUTEIBHBIM BOCIHUTATEIbHBIM IMOTEHIIMATIOM, KOTOPBI
peanu3yeTcss Kak uyepe3 Y4eOHbId MaTepHall, CIOCOOCTBYIOIIMKA (POPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak u dYepe3 cnenupuky y4eOHOW JesTeNnbHOCTH, TpeOyromei
MPOJIOJDKATEIFHON  KOHIICHTPAIIMM ~ BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyUYCHHBIN pPe3yJIbTar.

B ocHoBe MeTonMKM 00y4deHUs ajireOpe W HadajllaM MaTeMaTHYEeCKOro aHajau3a JIEHKUT
JeSATETPHOCTHBIN TIPUHIIAI 00yUYEHUSI.

B ctpykType yuebHoro Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAIN3ay BBIJCIICHbI
CJIEYIONTUE COJIEPKATEIBbHO-METOAMUECKUE JTMHUU: «Yucna u BBIUUCICHUS», «DYHKIIUU U
rpa@ukny», «YpaBHEHUs U HEpaBEHCTBa», «Hauana maremarnueckoro ananusa», «MHOXkeCTBa
U JOTUKa». Bce OCHOBHBIE COJEepKaTEIbHO-METOANYECKUE JIMHUM U3Y4aloTCsl Ha MPOTSKEHUU
JBYX JIET 00y4YeHHUsI Ha YPOBHE CPEIHETr0 00IIero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSISA IPYT
Jpyra ¥ TIOCTETICHHO HACHIIMAsICh HOBBIMH TeMaMHU W paszzienaMu. J[aHHBIN y4eOHBIH Kypc
SBJISICTCSI WHTETPATUBHBIM, TOCKOJIBKY OOBEAMHSIET B cebe colepkaHhe HECKOJIbKHUX
MaTeMaTHYECKHUX TUCIUIIINH, TaKUX Kak ajareOpa, TPUrOHOMETPHS, MaTeMaTHYCCKUN aHaIu3,
TEOpHUsT MHOXXECTB, MaTeMaThueckas Jioruka u apyrue. [lo Mepe Toro kak oOydarouiuecs



OBJIAZICBAIOT BCE Oojiee MIMPOKMM MaTEMaTHMYECKUM amnmnapaToM, y HHUX IOCIEA0BaTEIbHO
(dopMupyeTCs M COBEPILUIECHCTBYETCS YMEHHE CTPOUTh MaTEMATUYECKYH0 MOJEINb peabHOU
CUTyalluu, IPUMEHATh 3HAHMS, MOJTYYCHHBIE IPHU M3YyYEHUM Y4YEOHOro Kypca, JUIsl pelleHUs
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3ajaud, a 3aTeM HHTEPIpPETUPOBATH
CBOH OTBET.

CopepxarenpHo-MeTOIMYECKass  JuUHUSA  «Yucaa W BBIYMCICHUS» — 3aBEpLIAET
(opMHpOBaHNE HABBIKOB HCIIOJIb30BAHUS JEMCTBUTEIBHBIX YUCEN, KOTOPOE OBUIO HAYaTO Ha
YPOBHE OCHOBHOTro o01ero oobpazoBanus. Ha ypoBHe cpeanero oOuiero oOpa3oBaHus ocodoe
BHUMaHHE yAeNsIeTcsl (POPMUPOBAHUIO HABBIKOB PALIMOHAIBHBIX BBIYMCICHUN, BKIIFOYAIOIINX B
ceOsl UCIIOJIb30BAHNE PA3NUYHBIX (POPM 3aIllMCH YHCTIa, YMEHHE JIelaTh MPUKUIKY, BBHITIOIHSITH
OpUOIMKEHHBIE  BBIYMCICHUS,  OLEHUBAaTh  4YHCIOBBIE  BBIpAXEHHs, paboTaTh ¢
MaTeMaTUYECKUMU KOHCTaHTaMH. 3HAaKOMbIE 00Yy4arOIUMCs MHOXKECTBA HATYPAJIbHBIX, LIEJIBIX,
pPalMOHAJIBHBIX U JIEUCTBUTENBHBIX YUCEN JAOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX yHucen. B
KQKJIOM W3 3TUX MHOYKECTB PACCMAaTPUBAIOTCS CBOMCTBEHHBIE €My cleUU(HUUECKHE 3aJlauu U
olepalu: JeJCHUE HaleJI0, ONEPUPOBAHNE OCTAaTKaMH Ha MHOXECTBE IIEJIbIX YHCEN, 0COObIe
CBOMCTBA PALIMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN, apu(METHUECKHE OIlepaliu, a TaKkKe
W3BJICUCHHE KOPHS HATypajbHOW CTEIIEHH HAa MHOXXECTBE KOMIUIEKCHBIX 4ucel. bmaromaps
MOCJIEIOBATEIbHOMY — PAaCIIMPEHUIO Kpyra HCHOJb3YyEMbIX UHCEI M  3HAKOMCTBY C
BO3MOKHOCTSIMU ~HUX TPUMEHEHHS JUIsl pEelIeHus pa3iuyYHbIX 3a37ad  (opmupyercs
IIPEICTABJICHHE O €IMHCTBE MATEMATHKM KaK HAayKH MW €€ pOJM B IOCTPOECHUU MOJENEH
pEaJIbHOTO MHpA, IHUPOKO UCHOJIB3YIOTCS 000011IEHNE U KOHKPETU3alIUs.

JInaus «YpaBHEHHS] U HEPABEHCTBA» pPEAM3YETCs HA MPOTSHKEHUU BCEro OOydeHUs Ha
YPOBHE CpenHEero oOmero o0pa3oBaHMsA, IOCKOJIBKY B KaxkaoM paszene lIporpammsl
IIPEyCMOTPEHO PEIIEHNE COOTBETCTBYIOUINX 3ada4. B pe3ynbTaTe oOyuaromuecs: OBl1aieBatOT
pazIMYHBIMM  METOJAMH PELIEHUS PaUUMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHM, HEPABEHCTB U CUCTEM, a TakXKe 3a/1ad,
coxepxkammx napamerpsl. [lonmydeHHble yMEHHUS MIMPOKO HMCHOJB3YIOTCS MPHU HCCIEIOBAHUU
(GyHKUMI € TOMOIIBIO TMPOU3BOJHOM, MPU pEUIEHUWM MNPUKIAJHBIX 3aJad M 3a7ad Ha
HaXO0XJIEHWE HauOONbIIMX W HAUMEHbIIMX 3HaueHUW ¢yHkuuu. [laHHas copepxaTenbHas
JMHUS BKIIIOYAeT B ceOst Takke (popMHpoBaHHE YMEHMH BBINOJHATH PAcyEThl MO (popmysam,
npeoOpa3oBaHusl pallMOHANbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaKK€ BBIPAXKEHUH, COJAEpXKAIIUX CcTeneHu U Jjorapudmel. bruaromaps u3ydeHUIo
anredpanyeckoro Marepuala MPOUCXOJUT JalbHEWIlee pa3BUTUE aAJITOPUTMHUYECKOTO U
abCTPaKTHOTO MBIIICHUSI 00y4aroIKXCsi, POPMUPYIOTCS HABBIKU J€TYKTUBHBIX PacCyKICHUH,
paboThl ¢ CUMBOJIBHBIMU (DOPMaMHU, MTPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3QQeKTUBHbIE WHCTPYMEHTHI AJIA PELICHUs
MPaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJa4, HArJISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU
KaK S13bIKa HAYKH.

CopepxarenpbHo-MeToAMYeCKass JTUHUA «DYHKIMHU U TpadUKI» TECHO MEPerieTaeTcs
APYTUMHU  JUHUSMH ~ Y4eOHOTO Kypca, IIOCKOJbKY B  KAaKOM-TO CMBICIE  3a7aéT
MOCJIEIOBATEIbHOCTh ~ M3yYeHMs] MaTepuana. M3ydeHue CTENeHHOM, MoKa3aTelbHOM,



J0TapuU(PMUYECKON ¥ TPUTOHOMETPUIECKUX (PYHKIIMM, MX CBOMCTB U I'paMKOB, UCIIOJIb30BAHUE
GyHKIUN U1 pelieHus 3a7a4 U3 JPYrux y4deOHBIX MPEAMETOB U pealbHOM JKU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK M C PEIICHUEM YpaBHEHUN M HepaBeHCTB. [1pu
ATOM OOJIBIIIOE BHUMAHHE YIEIIeTCSd (POPMUPOBAHUIO YMEHHS BbIpaXaTh (opmyiaMu
3aBUCUMOCTH MEXAY Pa3IMYHBIMHU BEITMIMHAMHU, UCCIICIOBATh MOJyUYCeHHbBIE (DYHKITNH, CTPOUTH
ux rpaduku. Matepuan STOH coOAEpKATEIBHOW JIMHUM HAalleJleH Ha pa3BUTHE YMCHHUH U
HaBBIKOB, MO3BOJISIONIMX BBIPA)KAaTh 3aBUCUMOCTH MEX]y BEIWYMHAMH B Pa3IudHON (opme:
aHAJIUTUYECKOW, Tpaduyeckoii U ciloBecHOW. Ero wu3ydeHwe CrocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHIA.

ConepxatenpHas auHusa «Hadama MatreMaTHYECKOro aHald3ay IO3BOJISIET CYIIIECTBEHHO
pacIIMpuTh KPyT Kak MaTeMaTHYECKHUX, TaK U MPHUKJIATHBIX 3a/1a4, JOCTYITHBIX 00y4YaroIuMcs,
TaK KaK y HUX MOSIBISIETCS BO3MOXXHOCTb CTPOUTH I'PaMKH CIOKHBIX (YHKIUH, ONPEIETATh UX
HauOOJBIINE U HAUMEHBIINE 3HAYCHUS, BBIUUCIATH IUIOMAAN (PUTYp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTM W YCKOpEHHs IipolieccoB. JlaHHas cojeprKareiibHasg JIMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TMOCTPOCHUS MAaTEMAaTHYECKUX MOJICJICH peabHbIX CHUTYyalldid, IT03BOJISET
HAaXOJWUTh HAWJIy4lllee PEIICHUE B MPUKIATHBIX, B TOM YHCJE COIMATIbHO-PKOHOMHUYECKUX,
3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOTO aHaliM3a CIIOCOOCTBYET Pa3BUTHIO
a0bCTpakTHOro, (POPMAIBHO-IOTUYECKOTO U KPEAaTUBHOTO MBINIUICHUS, (DOPMUPOBAHUIO YMEHUMN
pacmno3HaBaTh TMPOSBJICHUS 3aKOHOB MaTEMaTHKHM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaronuecss y3HAaIOT O BBIJIAIONIMXCSA pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpaXx.

ConepxaTenpHO-MeTOANYECKasT JIMHUS «MHOXeCTBa M JIOTMKa» BKJIIOYaeT B ceOs
AJIEMEHTHl TEOPUM MHOXKECTB M MATEeMaTUYECKOW JIOTUKU. TeopeTHuKO-MHOXKECTBEHHBIC
MIPEJCTABICHUS TIPOHU3BIBAIOT BECh KYpPC IIKOJIBLHON MaTEMaTHMKH W TIpeIaraloT HamoOoliee
YHUBEPCAIBHBIM SI3BIK, OOBEAWHSIONIMN BCE pas3jeiibl MaTeMaTUKH M €€ TPHIIOKESHUM, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE IUCHMIUIMHBI UM HMX MPWIOKEHUS B €IUHOE IIeJIoe.
[TosToMy Ba)XHO J1aTb BO3MO>KHOCTb OOy4YarolEeMyCs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM
SI3bIK COBPEMEHHOM MAaTEMAaTUKH U MCIIOJIb30BaTh €T0 JJIs BBIPAKEHUS CBOMX MbICTeH. Jpyrum
Ba)XKHBIM MPU3HAKOM MAaTEMAaTUKU KaK HayKW CJIEAYET MPHU3HATh CBOMCTBEHHYIO €i CTPOTOCTh
000CHOBaHMH M ClIeJOBaHUE ONPEACIIEHHBIM TpaBUjiIaM IIOCTPOCHHS JOKAa3aTeIIbCTB.
3HAKOMCTBO C 2JIEMEHTaMU MaTE€MaTUYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOIO
MBIIJICHUST 00YYaIOIIKUXCsl, MMO3BOJISIET UM CTPOUTHh CBOM PACCY’KJICHUSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMHUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yuebGHOM Kkypce «Anrebpa W Hayajia MaTeMaTHYECKOTO aHalu3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTeMaTHUYECKOTO0  MOJCIMPOBAHMS, KOTOpPhIE  MpPHU3BaHbI  CIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJICNIE pEaIbHBIX CHUTYallMi, WCCIEIOBAHUS JTHUX
MoOJIeJel C TOMOIIBI0 ammapara ajireOpbl M MaTEeMaTUYeCKOTO aHajliu3a, WHTepIpeTaluu
MOJYYEHHBIX pe3ysbTaToOB. Takue 3ajaHusl BIUIETCHbI B KaXIbIM W3 Pa3lesioB MPOrPAMMEI,
MMOCKOJIBKY BECh MaTepuas yueOHOTO Kypca MIUPOKO MCIIONB3YETCs ISl PEIICHUS MPUKIIATHBIX
3amgad. [lpu pemieHun peabHBIX TPAKTHUUECKUX 3ajad  OOydaroluecs pa3BUBAIOT



HAO0JII0IATENIbHOCTh, YMEHUE HAXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BAThH
aHaJoruio, 0000IIaTh M KOHKPETH3UPOBaTh MpobiemMy. JlesTenbHOCTh MO (POPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAJHBIX 337a4 OPraHU3yeTCs B MPOIECCe U3YUEHUS BCEX TEM y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTHYECKOTO aHATTN3ay.

Ha wsyuenune ydeOHOrOo Kypca «AnreOpa W Haydajga MaTEMaTHYECKOTO aHATU3a»
otBoauTCs 272 yaca: B 10 kiacce — 136 gacos (4 yaca B Henenmto), B 11 kinacce — 136 yacos (4
gyaca B HEJICIIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pammmonansubie yncna. OOBIKHOBEHHBIC M JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue apoou. [Ipumenenune apoOeit U MPOIEHTOB IS PeUICHUsS MPUKIATHBIX 3a7a4
W3 Pa3JIMYHbIX OTPACICH 3HAHUU U PEATTbHOM KU3HMU.

JleiicTBuTenbHBIE uKciia. PamnyioHanbHble W UppaloHalbHbIe YHucia. ApudmeTnyeckue
Olnepaluyu C JCHUCTBUTEIBHBIMU YUCIaMU. MoayJlb TEMCTBUTEIBHOIO YUCJIAa U €r0 CBOWCTBA.
[IpuOnkEHHBIE BBIYMCIICHMS, IIpaBWia OKPYIJEHUS, MNPUKHUAKA M OLIEHKa pe3yJbTaTa
BBIUYHCJICHUU.

Crenenb ¢ menbiM nokasareneM. bunom Hetotona. Mcnonbs3zoBanue noaxoasiei (opMbl
3aIlMCU ACHUCTBUTEIIBHBIX YHCEI I PELICHUS PAKTUYECKUX 3a/]1a4 U MPEICTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ pauuMOHAJIBHBIM ITOKA3aTENIeM U €€ CBOWMCTBA, CTENEHb C JIEWCTBUTEIIbHBIM
ITOKA3aTEIIEM.

Jlorapudm uucna. CoiicTBa sorapudma. Jlecatuunbie 1 HATypaJIbHbIE JOTrapU(PMBI.

CuHyC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U
ApPKTAHT€HC YHCIIOBOI'O apTryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U YPABHEHUA-CIIEACTBUS. HepaBeHCTBO, pelIeHHEe HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS 1IENIbIX U JPOOHO-PAMOHATBHBIX YPAaBHEHUN Y HEPABEHCTB.
MHoOrousieHsl OT OJHOM IEPEMEHHOW. [leneHne MHOrowieHa Ha MHOTOYWIEH C OCTATKOM.
Teopema be3y. MHorowiensl ¢ neinbiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHH.

UNppaunonaneubie  ypaBHeHUA. (OCHOBHBIE METOJbl PELICHHUS HMPPALUOHAIBHBIX
YpPaBHECHUH.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEpKAUX JTOTapU(MBbI.

Jlorapudmuyeckue ypaBHeHHs. (OCHOBHBIE METOJbI PEIICHUS JOTapUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpuueckue Gopmyinl. I[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIpKEHUN. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucrem IMHENHBIX ypaBHEHUM. MarTpulia CUCTEMBbl JIMHEWHBIX YpPaBHEHUM.
Onpenenutens MaTpuilbl 2X2, €ro T€OMETPUYECKUM CMBICI W CBONCTBA, BBIYMCICHUE €r0
3HAYCHHS, TNPUMEHEHUE ONPEACIUTENS JJIsi PELUICHUS CUCTEMbl JIMHEMHBIX YPaBHEHMM.
Pemrenne nmpukinagHelXx 3ajad ¢ NMOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUU. lcciienoBanue
MMOCTPOEHHON MOJIEJIH C TIOMOIIBIO MATPHIL U ONPEIECITUTEIIEH.



[TocTpoeHne MareMaTU4eCcKUX MOJENEN pealbHOW CUTYyalllud C MOMOUIBIO YPaBHEHHH U
HepaBeHCTB. [IpruMeHEeHrne ypaBHEHUH M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3adad U
3a/1ay U3 pa3au4HbIX 00JacTeil HAYKH U pealbHOU KU3HH.

DYyHKIUHN U TPAPUKHU

Oyukuus, cnocodbl 3amanus (QyHkuuu. Bzanmuo oOpatueie ¢yHkimu. Kommosunus
bynkuwmii. ['padux byHkumnm. DneMeHTapHbie mpeodpa3oBaHus rpadUKoB GyHKIUH.

OO6nactb onpeneneHUs 1 MHOXECTBO 3HaueHU PyHkiuu. Hynu @ynkuuu. [Ipomexytku
3HAKOMOCTOsHCTBA. UETHBIE W HeuéTHble QyHKIuH. [lepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl 1 MUHUMYMBI GyHKIIUH. Hanbomnpiiee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMH Ha TPOMEKYTKE.

JIuneitnasi, kBagpaTUyHasi U APOOHO-TMHENHAs QYHKIMH. DJIeMEHTapHOE UCCIIEI0BAHNE U
MOCTPOEHUE UX IPAPHUKOB.

CrenenHas ¢GyHKIUSI ¢ HaTypaJibHbIM M LIE€JIbIM MokazateneMm. EE€ cBoiicTBa u rpaduk.
CpoiicTBa U rpaguk KOpHS N-0M CTeneHW Kak (PYHKIHMH OOpaTHOM CTENEHW C HaTypalbHBIM
II0KA3aTEeJIEM.

[TokazaTenbHas u norapudmudeckas QyHKIUMU, UX cBoWcTBa U rpaduku. Mcnonb3oBanue
rpad@ukoB QYHKIMMA 7151 pellIeHUs YpaBHEHUH.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPEAEIICHUE TPUTOHOMETPUUYECKUX (PYHKIUI
YUCJIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIEC 3aBUCUMOCTH B PEAIbHBIX MIPOLIeccax U sBIECHUAX. [ paduku peaibHbIX
3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocienoBaTeIbHOCTH, CITOCOOBI 3aTaHMS IOCJIEA0BATEeILHOCTEH. MeTo; MaTeMaTHYeCKOM
MHIYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIE IMOCIEAOBATEIBLHOCTU. MCTOpUS BO3HUKHOBEHUS
MaTeMaTUYeCKOro aHaju3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckas M reomMeTpuueckas mOporpeccud. beckoHeuHo — yObIBaroIias
reomeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YObIBaIOIIEH T€OMETPUUYECKON MPOrPECCUU.
JIMHEeNHBIA W SAKCHOHEHUUAIBbHBIM pocT. Yucino e. DopMyna CIOXKHBIX MPOLECHTOB.
Hcnonbs3oBanue nporpeccuu uisl pELICHHs pealbHbIX 3a7a4 IPUKIAIHOTO XapaKTepa.

HemnpepoiBHble (QYHKIIMM W HUX CBOWCTBA. TOYKM paspbiBa. ACUMNOTOTH TpadukoB
¢bynkumii. CBoiicTBa (PyHKIMN HEMPEPBHIBHBIX HA OTpe3ke. MeToa WHTEPBAJIOB ISl pEIICHUS
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMHI ISl pEIIeHUS 3a1a4.

ITepBas u BTOpas npousBoHble PyHKIIMU. OnpeneneHne, reoMeTpuIecKuil U GU3NIECKUIMA
CMBICJI TIPOU3BOAHOMN. Y paBHEHNE KacaTelbHOM K TpaduKy (QyHKIUU.

[IpousBoaHbIe 351eMeHTapHbIX QyHKIMHA. [Ipon3BoaHast cyMMbl, IPOU3BEACHUS, YACTHOTO
Y KOMIO3UIIUK (PYHKIIHH.

MHokecTBa M JIOTHUKA

MHO0K€eCTBO, onepanyu HaJl MHOXECTBAMHM U MX CBOMCTBA. J(marpammbl Disiepa—BeHHa.
IIprMeHenne TeOpEeTUKO-MHOKECTBEHHOIO aIllapara Uil OMUCAHUs PEAJbHBIX IPOLIECCOB U
SIBJICHH, TIPU PEIICHUH 3a]1a4 U3 JPYTUX YYeOHBIX MPEIMETOB.



OHpCI[GJICHI/IC, TEOpEMaA, CBOMCTBO MaTEMaTHYICCKOTO O6’I>CKTa, CIICACTBHUC,
A0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHMA.

11 KITACC

Ymncsia v BbIYMCJIEHUS

Harypaneubie u nenbie uncina. lIpuMeHeHME TNPHU3HAKOB JEIMMOCTH LEJIBIX YHUCEN,
HanOonbIui 001mwmil genutens (nanee — HOJl) u naumensinee odiiee kpatHoe (ganee — HOK),
OCTaTKOB 110 MOJYJIIO, aroputMa EBKiuaa AJist penieHus 3a1a4 B LEJbIX YACIIaXx.

KommnekcHble uymcna. AnreOpanyeckas M TpUTOHOMETpUYeckas (OpMbl  3amucu
KOMIUIEKCHOTO uncia. ApudmMeTnyeckue onepalnnu ¢ KOMIUIEKCHBIME ynciaMu. M3o0paxenue
KOMIUIEKCHBIX YMCEJl Ha KOOpAMHATHOW Iiockoctu. @opmyna Myaspa. KopHu N-oil crenenu
U3 KOMIUIEKCHOTO uuciia. [IpuMeHeHne KOMIUIEKCHBIX YHCeN I perieHus (U3NYeCKuX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPaBHEHUN M HEPABEHCTB. PaBHOCWIBHBIE CHCTEMBI H
CHUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOU
OKPYKHOCTH. Pernienne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OcCHOBHBIE METO/IbI pELIEHUS TOKA3ATEIbHBIX U JOTapu(pMUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEHNIEHW CUCTEM W COBOKYIHOCTEHM  PalMOHAJIBHBIX,
UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUUYECKUX YPABHEHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[IpruMmeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHHI0 MAaTEMaTHYECKUX 3a7ad U
3alady M3 Pa3IMYHbIX 00JacTel HAaykKHM WU pEeaNbHOW MKU3HHU, WHTEPHpPETalrs MOTYYEHHBIX
pe3yJIbTaTOB.

DOyHKUUM U Tpaduku

I'padux xommozunuu dyHkumii. ['eomerpudeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJUHATHOM TTIOCKOCTH.

Tpuronomerpruueckue PyHKIIUU, UX CBOMCTBA U IPaPUKH.

I'paduueckne Metoapl pelieHUs ypaBHEHUNW W HEpPaBEHCTB. | paduueckre MeTOJbl
pelieHus 3aa4 ¢ napameTpamu.

Ucnonb3oBanne rpadukoB (yHKUMNA [JIs1 UCCIEAOBAHMS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPU PEUICHUU 33]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB U PEATbHOU KU3HH.

Hayaja MmaTeMaTH4ecKOro aHajamsa

[IpumeneHnre MPOU3BOIHON K UCCIETOBAHNIO (DYHKIIMI HA MOHOTOHHOCTH M OKCTPEMYMBI.
Haxosxnenne HanOoJIbIIero 1 HAMMEHBIIIET0 3HAYCHUI HETIPEPHIBHOU (DYHKITMHM Ha OTPE3KE.

[IpruMmeHeHne NpPOM3BOAHON ISl HAXOXKICHMS HAWJIy4YIIEr0 PENIEHUS B IPUKIIAIHBIX
3ajlayax, JJig OINpPEIENICHHs] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOTo (GopMylion uiu
rpadukom.



[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpasHbix. [lepBooOpasHble 371eMEeHTapHBIX
¢bynkuwmii. [IpaBuna HaxoxkaeHUS IEPBOOOPA3HBIX.

HNnTerpain. ['eomerpudeckuii CMBICII UHTETpaJIa. BeiuuciieHue onpeaenéHHoro nHrerpaia
no popmyne Herotona-JleiGuuna.

[IpumeneHue uWHTETpaia JUId HAaXOXKACHMUS IUIOMAACH MJIOCKMX (UTYyp B O0O0BEMOB
r€OMETPUYECKHX TEII.

[Ipumepsl pemenuit nuddepeHIanbHbIX ypaBHeHHN. MaremMatuueckoe MOJEIUPOBAHUE
peaNIbHBIX MPOIECCOB C MOMOIIBIO AUPPEpEeHIINATBHBIX YPAaBHEHHIH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKMTAHCKON TIMO3WIMHM  OOyYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUUCKOTO OOIEeCTBa, MPEACTABICHUE O MaTEMaTHYECKUX OCHOBAX
(OYHKITMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYyp T'pakJIaHCKOro oOIIecTBa
(BBIOOpPHI, OMPOCHI U JIPYTrO€), YMEHUE B3aUMOJCHCTBOBATH C COLMAJIbHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C X (HYHKIHMSIMHU ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN IPaskIaHCKOW MJACHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUHCKOM MaTEMAaTUKH, IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUNCKHUX
MAaTEMATUKOB U POCCUUCKON MaTEMAaTHYECKOM IIKOJIbI, UCIIOIb30BAHUE ATUX JOCTHUKCHHUMN B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE  JYXOBHBIX IIEHHOCTEM  POCCHUIMCKOr0  Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO TTOBEJICHHUS, CBA3AHHOTO C MPAKTUYECKUM MIPUMEHEHUEM
JTOCTUKEHUNW HAYKU U JIEATEIbHOCTHIO YUEHOT0, OCO3HAHHME JUYHOTO BKJIAJa B MOCTPOEHUE
YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE  OTHOIICHWE K  MHUPY, BKIIOYas  ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUW, PpacCyKIE€HUH, BOCHPUUMYHMBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUIOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSATH MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECaX 370POBOTO
n Oe30rmacHoro oOpasa »KHW3HHW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOC
NMUTaHue, CcOaaHCUPOBAHHBIM PEXUM 3aHATUW UM OTIbIXa, peryispHas Quznueckas
AKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE IMPHU 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBLHON
NEATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0US, UHTEPEC K pa3InyHbIM chepam
NpO(EeCCUOHATILHOMN JESTENbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccuu W pealru30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh W CHOCOOHOCTh K MATEMAaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY Yy4YacTHUIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUeCKON HANPaBJIEHHOCTH;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:



c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJbTYphl, IMOHUMaHUE BJIMSIHUSA COIUAJIBLHO-
SKOHOMMYECKHX IPOIIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMAIBLHON Cpejbl, OCO3HAHUE
I00AJBbHOTO  XapakTepa  JKOJIOTMYECKMX  MpoOJieM, OpHUEHTAIlus Ha  NPUMEHEHUE
MaTeMaTUYECKUX 3HAHUU JUIsl pEIICHUs 3a7a4 B 00JaCTH OKPY’KAIOUIEH Cpeibl, TUIaHUPOBaHUE
MOCTYNKOB M OLICHKU UX BO3MOXHBIX MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU M OOIIECTBEHHOHN MPAKTHUKH, TOHUMAHUE MAaTEMAaTHYECKON HAyKU Kak cdepbl
YeJI0BEYECKOU JACSATEILHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH I Pa3BUTHUS IIUBUIN3AIUU,
OBJIQJICHUE SI3bIKOM MaTEMAaTHUKW M MaTEMaTHYEeCKON KyJIbTYpOll KaK CpEICTBOM IO3HAHMS
MHpa, TOTOBHOCTh OCYIICCTBIATh IIPOCKTHYIO U  HCCIICIOBATEIIbCKYIO JCATEILHOCTD
WHJVMBHUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue aeiicTBM:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOUICHUN MEXAY TMOHATUAMH, (QOPMYJIUPOBATH ONpPENIEICHUsI TMOHSATHUH,
YCTaHABJIMBATh CYIICCTBEHHBIM MpU3HAK KilacCU(UKAIMKM, OCHOBAHUS MJig OOOOIICHUS W
CpaBHEHMUSI, KpUTEPUHU MMPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBaTH M MPeoOpPa3OBBIBATH CYXKICHUS: YTBEPJUTEIbHBIC U
OTpULIATETIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax,
JTAHHBIX, HAOMIOACHUSAX U  YTBEPXKACHUSX, MNpeajiaraTb KPUTEPUH JJi1  BbISBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX WM HMHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHHUM 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JOKa3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN (IIpSMbIE U
OT TPOTUBHOTO), BBICTpAWBaTh APryMEHTAIMIO, MPUBOAUTH MPUMEPHl W KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXICHUS U BHIBOJIBL;

BBIOMpATh crmoco® perieHus ydeOHOM 3amauM  (CpaBHHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BHIOMpATh HaWOOJee MOAXOMSAINMA C YY4ETOM CaMOCTOSITEIHHO BBIIETIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:

UCII0JIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYJIUPOBATH
BOMPOCHI, (DUKCUPYIOIIHUE MPOTUBOpEUHEe, MpPoOJIeMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHCHHE,

MPOBOJUTH CAMOCTOATEJIBHO CIUIAHUPOBAHHBIA  SKCIEPUMEHT, HCCIECIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SIBJIEHUS, MpPOLEecca, BBISIBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMH, SBICHHUSIMU, TPOIECCAMU;



CaMOCTOSTENbHO (POPMYIHPOBaTh 000OIIEHHS U BBIBOJBI IO PE3YJIbTATAM MPOBEAEHHOTO
HAOJIIO/ICHM I, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIHTATOB, BHIBOJIOB
1 0000IIIEHUH;

IIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, @ TAKXKE BBIABUTATh MPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIISITH A€PUIIMTHI HHGOPMAIINH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4u;

BbIOMpaTh HMHGPOPMAIIMIO W3 HCTOYHMKOB PA3IMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEeMAaTU3UPOBaTh W HMHTEPIPETUPOBATH HHGOPMAIUIO pa3IUYHBIX BHUIOB U  (HopM
Ipe/ICTaBIICHNUS;

CTPYKTYpUpOBaTh  MH(MOpMaIUIO, TPEACTaBIATh €€ B  pa3UyHbIX  ¢dopmax,
WJUTIOCTPUPOBATH I'papruecK;

OLICHMBATh HAAEKHOCTh HH(POpMAMU MO CaMOCTOSATEIBHO CPOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHbBIE YHUBEpPCAJIbHbIE yYeOHbIE TeiiCTBHSA

Oo0menne:

BOCTIpUHUMATh U (DOPMYITHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBHSIMH M IICIISIMH
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSICHCHHS 110 XOAY PCIICHUS 3aJa4d, KOMMEHTHPOBATH ITOJTYYICHHBIH
pe3ynbTarT;

B XOj¢ OOCYXJIEHHUS 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbI, TPOOJIEMBI,
perraeMoil 3aja4n, BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATh CBOU
CYXICHHSI C CYKICHHUSIMH JIPYTHX YYaCTHHKOB JUaiora, 0OHapyXKUBaTh Pa3IMUUEC M CXOJCTBO
MO3UIU, B KOPPEKTHOM (hopMe hOopMyTHPOBATH Pa3HOIIACHS, CBOM BO3PAXKCHHS;

MPEJCTaBIATh PE3y/bTaThl PEIICHUs 3aJadd, DKCIECPHMEHTA, WCCIICIOBAHMS, MPOCKTa,
CaMOCTOSITCNIFHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a1ad TPE3CHTAllUd U
0COOEHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBIIAITh IUIAH, AJTOPUTM pEILEHHUs 3aJaud, BbIOMpaTh CIOCOO pElIeHUs ¢ YYETOM
MMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUICHUM C Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJJIEKT:

BJIa/ICTh HABBIKAMH MTO3HABATEIILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUI
U MBICIUTEIbHBIX MPOLECCOB, HMX PpPe3yJibTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIECCA U PE3YJIbTaTa PELIEHUS MATEMATUYECKOM 3a/1auu;



NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TPH PEIICHWHW 3a7add, BHOCHUTH
KOPPEKTUBEI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAMIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJibTaTa MW W YCIOBHSIM, OOBSCHATh TPHUYUHBI
JTOCTIDKCHUST WJIM HEJAOCTHKEHUS PEe3yIbTaTOB JACATEIBHOCTH, HAXOJWTHh OIIUOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MMOHUMATh U MCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON W WHIWBHIYAIbHOW pabOTHI MPHU
permeHnn ydeOHBIX 3a7ad, NPUHAMATH IIeJIb COBMECTHOW JACSITEIBHOCTH, IJIAHUPOBATH
OpraHU3allMI0 COBMECTHOM paboThl, pacnpeensiTh BUAbI pabOT, NOroBapuBaThCs, 00CYKAaTh
IPOIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TI'PYIMOBBIX (popMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMbI» W WHBIC), BBITOJHITH CBOIO 4YacTh paOOTHl M KOOPJAMHHPOBATH CBOM JEHCTBHS C
JAPYTUMHU YjeHaAMU KOMAaHJbBI, OIEHWBATh KAadyeCTBO CBOETO BKJIAJa B OOIIMA MPOIYKT II0
KpUTEpHusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kiacce oOyyaromuiicss MOJIy4UT CIEAYIOLIUE IPEAMETHBIE
pe3ynbTaThl MO OTACIbHBIM TEMaM padoyell mporpaMmbl y4eOHOToO Kypca «AnreOpa U Havana
MAaTeMaTUYECKOTO aHAIN3a»:

Yuciia ¥ BBIYMCJICHUSA:

CcBOOOJHO ONEpUPOBATh MOHATUAMU: PALlMOHAIIBHOE YUCII0, OECKOHEUHAsI IEpUOANYECKast
ApoOb, MPOLEHTHI, UPPALUOHATBHOE YMCIO, MHOXECTBA PAllMOHAIBHBIX U JEHCTBUTENbHBIX
YuCesl, MOAYJb JEUCTBUTENBHOTO YUCIIA;

MPUMEHSATH JPOOU U MPOLEHTHI 7151 PEIICHUs] MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciei
3HAHWU U PEAJIbHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUMCICHMS, NMpaBUja OKPYTJICHUS, NPUKHUIKY U OICHKY
pe3yJbTara BEIYUCICHUM;

CBOOOJHO OIEpUPOBATh IMOHSATHEM: CTENEHb C UEJIbIM IOKa3aTeJIeM, HCIO0Jb30BaTh
MOAXOASIIYI0 (OpMYy 3alUCH ACHCTBUTENBHBIX YUCEN JIsi PELICHUs MPaKTUYECKHUX 3aaad U
IIPEACTABIICHUS TAHHBIX;

cBOOOHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOM CTEIEHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJHO OINEpPUPOBATH MOHATUSIMH: JOrapu(p™M YHCIa, AECATUYHBIE U HATypajbHbIC
norapuMsl;

CBOOOJHO OIEpPUPOBATh MOHATUSMHU: CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO
apryMEHTa;

ONEPUPOBATH MOHATHUAMU: APKCUHYC, APKKOCHHYC U aPKTAHT'€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOJHO  ONEPUPOBATH  TOHATHSMHU:  TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIICJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSTh PA3JIUYHbIE METOJIbI PELICHUS PaIMOHABHBIX U JPOOHO-palMOHATIBHBIX
ypaBHEHUH, IPUMEHITh METOJT MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATHSIMHU: MHOTOUYJIEH OT OJHOW MEPEeMEHHON, MHOTOWIEH C
nenbiMd - KO3 (GUIMEHTaMH, KOPHM MHOTOWICHA, NPUMEHSTh JeJIeHUE MHOTrOWwIeHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera aiis pemenus 3anay;

CBOOOZHO OMEpUPOBaTh TMOHATHSIMH: CHCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPEAECIUTENIb MATPUIBl 2 X 2 W €ro TeOMETPUUYECKHN CMBICI, HCIOIb30BaTh CBOMCTBA
ompeAenuTeNs 2 X 2 A BRIYUCICHUS €r0 3HAUYCHUs, IPUMEHSATh ONPEICTUTENH I PEeIICHUS
CUCTEMBbI JIMHEHHBIX YpaBHEHUH, MOJECIUPOBATH peajbHbIE€ CUTYallMH C MOMOIIbIO CHCTEMbI
JUHENUHBIX YpPaBHEHMM, UCCIIENOBAaTh IIOCTPOCHHBIE MOJIETM C TIOMOIIBIO MAaTpHUIl U
oTpeenuTeNIel, HHTEPIPETUPOBATH OMyUYEHHBINA PE3yIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU AJIA IPeoOpa30BaAHMS BhIPAXKEHUM;

BBITIOJIHATh ~NIPEOOPa30BaHUs YMCIOBBIX  BBIPAKEHUU, COJEPXKAIIUX CTENEHU C
palMOHAIBHBIM MTOKa3aTelIeM;

UCIIOJIb30BaTh  CBOWMCTBA JiorapumMoB Il  MpeoOpa3oBaHus  JOrapupMUUECKUX
BBIPAKEHHUI;

cBOOOMHO  OMepupoBaTh  MOHATHSAMH:  HUPpPAlMOHAIBHBIC,  IOKAa3aTeNbHBIE U
norapuMUUECKre YpaBHEHUS, HAXOJAUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX MEPEX0JI0B
WM OCYUIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE  TPUTOHOMETpHYEcKHe (GopMmysisl s MpeoOpa3oBaHMUs
TPUTOHOMETPHUYECKUX BBIPAKCHUH;

CBOOOMHO OMEpPUPOBATh TOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPHUMEHSTDH
He00XxoauMbIe (HOPMYJIBI JITISl PEIICHUS] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPABHEHH;

MOJICTIUPOBATh pEAIbHbIE CUTyallud Ha S3bIKE anreOphbl, COCTaBISATH BBIPAKEHUS,
yYpaBHEHHUs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, WCCIEAO0BAaTh ITOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara aareOphl.

DYyHKIUMU U TPAPUKH:

CBOOOJTHO OTEPUPOBATH MOHATHAMU: (DYHKIHS, CHOCOOBI 3amaHusl (YyHKIHUU, B3aUMHO
oOpaTtHbie (PyHKIMH, KOMIO3UIUA (DyHKIMH, rpaduk (QYHKIHU, BHIIOJHATH dJIEMEHTApHBIC
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJHO OMEpUPOBATh TOHATUSAMHU: OOJACTh OMpPENEICHUS W MHOXXECTBO 3HAYCHHIA
byHKIMHA, HYJIH (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMU: YETHBIC W HEUETHBIC (DYHKIMU, MEPUOANYECKUE
(GYHKIIMHA, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl W MHUHHUMYMBI (DYHKITUH,
HauOoJIbIIIee U HANMEHBIIIEe 3HAaUeHNEe (DYHKITUU Ha POMEKYTKE;

CBOOOMHO OMEpUpPOBATh MOHATHIMH: CTENeHHas (DYHKIMS C HATypajdbHBIM M IEJIBIM
nmokasatesieM, Tpauk CTEneHHOW (PYHKIIMU C HATYpaJIbHBIM U IEJBIM IOKa3aTeneM, rpaduk
KOpHS N-0¥ CTeNeHU Kak GyHKIIMKU 0OpaTHOM CTETIEHH C HATypadbHBIM MOKa3aTeJIeM;



OmnepupoBaTh TOHATUSAMU: JHMHEHHAs, KBaJpaTU4Has M JPOOHO-IMHEHHas (YyHKUINH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHNE U MTOCTPOEHUE UX IPauKoOB;

CBOOOJTHO OIEpPUPOBATH MOHATUAMM: MOKa3aTedbHas W Jorapupmuyeckas (QyHKIUH, UX
CBOMCTBA U TpaMKu, NCTIOIB30BaTh MX TpadKu I pEIICHUs YPaBHCHHI,

CBOOOZHO OMEpPUPOBATH MOHITUSIMH: TPUTOHOMETPUYECKAs] OKPYKHOCTh, OIpEEICHHE
TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Ipa@uKd (PYHKIUN JJIT UCCIAEAOBAHUS IMPOILIECCOB M 3aBUCUMOCTEH MpH
pEIICHUH 3a/ad U3 IPYrux YYeOHBIX MPEAMETOB W PEalbHON JKM3HH, BBIpaXarh (HopmyiaMu
3aBHCUMOCTH MEX]ly BEIIMUNHAMU;

Havana MaTeMaTH4eCKOI0 aHAIM3A:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apudmeTHueckass U reoMeTpuyeckas Mporpeccus,
0ecKOHEYHO yObIBaIOIIAsi TeOMETpUUECKasi MPOrpeccHsi, TUHEHHBIN 1 SKCIIOHEHIIMAJIbHBIN POCT,
(dbopmya CII0KHBIX TPOLEHTOB, UMETh NIPE/ICTABIIEHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCHH IS PELIEHUS PEAJIbHBIX 3a]1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  OMEPHUPOBATH  MOHSTHSAMHU:  TOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHUs
[IOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OIPAHWYEHHBIE IOCJIEAOBATEIILHOCTH, ITIOHUMATh
OCHOBBI 3apO’KJICHUS MAaTEMAaTHUYECKOTO aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO OIEpPUPOBATh MOHATUSIMU: HENPEPHIBHbIC (PYHKIIMM, TOUKH pa3phiBa Ipaduka
(yHKLIHMH, aCUMIITOTHI Fpauka QyHKINY;

CBOOOJTHO OIEPUPOBATH MOHSATHEM: (DYHKIIUS, HENpephiBHAS HA OTPE3KE, NMPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN IS pEIICHUS 3a]1a4;

CBOOOJHO OMNEpUPOBATH TMOHATUSAMU: TIEpBas U BTOpas MPOU3BOJHBIE (PYHKIINH,
KacaresibHas K Tpaduky QyHKIUY;

BBIUUCIISITh TPOU3BOJHBIE CYMMBbI, NPOU3BEIACHHS, YAaCTHOTO M KOMIIO3UIMU JIBYX
(GyHKIMIA, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIUIA;

UCIIOJIb30BaTh TEOMETPUUECKUIN U (PU3HUECKHUI CMBICT TIPOU3BOIHOM JJIS PEIICHUS 3a71a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPAIIMK HaJ MHOKECTBAMU;

UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIlapaT I ONKMCAHUS PEATbHBIX IIPOLIECCOB
U SIBIICHUH, TIPU PEIICHUH 3a71a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

CBOOOJTHO OTEpPUPOBATH TMOHSATUSMU: OIpPEACICHUE, TEOpeMa, YpPaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MAaTEMAaTHYECKOr0 OOBEKTa, J0Ka3aTeIbCTBO, PABHOCWIbHBIE YpaBHEHUS U
HEpPABEHCTBA.

K konmy oOyuenus B 11 kJjacce oOydarOmMACS TMOMYYUT CIEAYIONIME TPEAMETHBIC
PE3yNbTATHl TIO OTACIBHBIM TEMaM pabouei mporpaMmbl yaeOHOTO Kypca «AnreOpa u Havana
MAaTeMaTUYECKOTO aHAIN3a»:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATHh TOHATUSAMHU: HATypalbHOE U IEJI0€ YHKCI0, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJN, UCO0JIb30BATh MPU3HAKU AeauMocTH 1enbix uynucen, HO/J u HOK
HaTypaJbHBIX YKCEN ISl PEeLICHUS 3a/1a4, TPUMEHSTh anroput™ EBknmnaa;



CBOOOJIHO OMEPUPOBATH MOHATUEM OCTAaTKa MO MOAYJIIO, 3alIUChIBATh HATypaJIbHbIE YUCIa
B PA3JINYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHMCJIO U MHOXKECTBO KOMILUIEKCHBIX
YrCell, MPEeICTaBIATh KOMIJIEKCHBIE YHCTIa B aJireOpandeckoil 1 TPUrOHOMETpUYECKoil hopme,
BBITIOJHATH apu(METHUECKIE ONEPALU C HUIMH U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OINEpUPOBATh  MOHATHSIMHU:  UppalMOHAlbHBIC,  IOKa3aTelbHbIE U
jJorapuMUUEcCKUe HEPABEHCTBA, HAXOAUTh WX PEHICHUS C TMOMOIIbI0 PABHOCHIBHBIX
IIEPEX0/IOB;

OCYULIECTBJIATh OTOOP KOPHEN MTPU PEIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJTHO ONEPUPOBATh TOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
Heo0xoauMbIe (DOPMYJIBI JIJIsl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CHCTEMBI W  CUCTEMBI-CIEACTBUS, HAXOAUTh PEHICHUS CHUCTEMbI U
COBOKYIHOCTEW pAIMOHAJBHBIX, HPPAIMOHANBHBIX, TOKA3aTeIbHBIX U JIOTApUPMUYECKUX
YPaBHEHUW U HEPABEHCTB;

pemaTh palMoHaJIbHBIE, HpPpAIMOHANIbHBIC, TIOKa3aTelbHbIE, JIorapuPMUUYECKue u
TPUTOHOMETPUYECKHAE YPABHEHUS U HEPABEHCTBA, COAECPKAIIME MOLYIIN U TapaMETPHI;

MPUMEHSATH rpaduuecKrue METOIbI JIJIsl PEIICHUs] YpaBHEHUM U HEPABEHCTB, a TaKXKe 3aj]1a4y
C IapameTpamMy;

MOJICJIUPOBATh pEAbHbIE CUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA M HMX CHCTEMBI IO YCJIOBHIO 3aJa4yH, HCCIEIOBATH IOCTPOCHHBIC
MOJEJIM C UCIIOJIb30BAaHUEM aIapara ajireopbl, MHTEPIPETUPOBATD MOTYUYEHHBIN pe3yibTarT.

DOyHKkuMU ¥ rpapuku:

CTPOUTH TpadUKU KOMIO3UIIMU (PYHKIIUNA C MOMOIIBIO 3JIEMEHTAPHOTO HMCCIICTOBAHUS U
CBOMCTB KOMITO3HIINH JIBYX (DYHKITH;

CTPOUTh TE€OMETPUYECKHE O00pa3bl YypaBHEHHI W HEPABEHCTB HAa KOOPJAWHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

NPUMEHSATH QYHKIMU JJIST MOJICTTUPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIECCOB.

Hayana MareMaTH4eCKOr0 aHAIM3A:

UCIIOJIb30BaTh MPOU3BOJAHYIO JUIsl HCCileNOBaHHUS (YHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI;

HaxXOJIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HaYCHUsT (DYHKIIMH HETPEPHIBHOM HA OTPE3KE;

HCMOJIb30BaTh MPOU3BOAHYIO U1l HAXOXKIACHUS HAWIYUILIETrO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COLMAJIbHO-DKOHOMHUYECKHUX, 3a/1a4ax, IJIs ONPEIEICHUS] CKOPOCTU M YCKOPEHUS
npoliecca, 3aIaHHOT0 (POPMYJIION WK rpaduKoOM;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOpA3HAs, ONPEAEIEHHBIA HHTErPall, HAXOAUTh
MepBOOOpa3HbIe AIEMEHTApHbIX (YHKIUNA W BBIYHUCIATH HHTErpan mo ¢opmyne HrroToHa-
JleiiOHuma;

HAXOJUTh TJIOLAAM MIOCKUX (UTYP U OOBEMBI TEJ C TOMOUIBI0 UHTETPAJIa;



UMETh TMPEACTABICHUE O MATEMAaTHUYECKOM MOJCIMPOBAHMHM Ha TPUMEPE COCTABJICHUS
nuddepeHIanbHbIX YPaBHEHUIH;

pemaTh MpUKJIaIHbIC 3a7aud, B TOM YHCJIE COLMATbHO-IKOHOMUYECKOTO M (U3UUYECKOTO
XapakTepa, CpeICTBaMi MaTEMaTHYECKOTO aHan3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MHoO3€eCTBO, onepaluy HaJl MHOKECTBAMH
1 . 1 4.09
1 UX CBOWCTBa
2 Huarpammsl Ditniepa-Benna 1 6.09
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1 6.09
amrmapara Jisl peleHus 3a1a4 '
Pammonansabie uncina. OOBIKHOBEHHEBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 7.09
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansable ynciaa. OOBIKHOBEHHEBIE U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1 9.09
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
ITpumenenue qpoOeii U MPOIEHTOB I
6 P P P 1 11.09
petieHus MPUKIAIHBIX 33124
ITpumenenne npoOeii ¥ IPOLIEHTOB IS
7 P P P 1 12.09
penieHus MPUKIAIHBIX 33124
JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U
8 1 13.09
MppALMOHATIbHBIE YHCIIa
Apudmernueckue orneparnm ¢
9 p! ¢ P 1 16.09
IEeHCTBUTEILHBIMU YUCIIAMHU
Monayie 1eicTBUTENBHOTO YHCIIa U €T0
10 4 1 18.09

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

19.09

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

20.09

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

23.09

25.09

26.09

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.

Teopema Buera

27.9

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

30.09
2.10

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

3.10

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

4.10

7.10




22

Pemienue npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

9.10

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JUHENUHBIX ypaBHEHUI"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

10.10

11.10

14.10

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

16.10

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexyTKH 3HAaK IOCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

17.10

18.10

21.10

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

23.10

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

24.10

25.10

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom

7.11




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 8.11
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U 11.11
rpaduk

36 KonTponpHas padora: "CreneHHas 1311
¢bynkmus. E€ cBoiicta u rpaduk" '

37 Apudmernueckuii KOpeHb HaTypaTbHOU 1411
CTETICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM 1511
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH, 1811
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
yYpaBHEHUN
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

OW3BOJHBIE DJIEMEHTAPHBIX KIUH

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiOnuma

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI peLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOpPMBI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 L[EJTBIX YUCEI: anropuT™ EBkinaa s
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HHU, UHTEPIPETALNs TTOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u uccienoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHKun"

134 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






