


MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSMHU ajreOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUSI MAaT€MAaTUYECKHX MOJENICH PEealbHbIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUYEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOLIUE COAECPKATEIBHO-METOANYECKUE TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIBHO-METOMYECKIAE JIMHUHM HM3y4aroTCsl Ha MNPOTSHKCHUU JBYX JIET
oOy4yeHusT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Jpyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMA TeMaMU W paszeiamu. [laHHBIHI
y4eOHBI KypC SIBJISICTCSI MHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JAMCUMIUIMH, TaKMX Kak aireodpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYECKUM aIlllapaToM, Y HUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEILIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuduyYecKue 3aaadd W OIlepalMu: JCJICHUE HaIelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPSHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3InYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHSI.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPU(YMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXKJCHUE HauOOJBIINX M HAUMEHBIIUX 3HaYeHUN (PyHKINU.
Jannast copepkarenbHasi IUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHui, pabOTbl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToqu4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIE0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yuenne cTeneHsou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HallCJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeThko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAIlliy TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IesOB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCs ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld W MPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINUHbIX OTPACel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHus
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U OIPEIETUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3anmHO o00paTHbIe (QYHKIIHH.
Komnozunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanboupiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast QpyHKIMS C HATypalbHBIM U IIEJIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIMH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocmenoBaTeIbHOCTH, CHOCOOBI 3amaHUs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4YECKON 15030187 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI10KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrpecCUH IS PEIICHUS pealbHbIX —3aaad
IPUKJIAJHOIO XapakKTepa.



HemnpepwiBabie (yHKIIMU M ux cBoWcTBa. TOuYkM paspbiBa. ACHUMITOTHI
rpaduxoB ¢ynkuuil. CBoicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anropurma EBkiuaa uis pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcuple uucna. AnreOpawdeckas W TpPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3a/ad U3 Pa3IuYHbIX Oo0JacTeld HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne Meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O W HAaUMEHbBIIErOo  3HAYCHUM
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIAIHBIX 3a/Ja4dax, [JIsl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Hetotona-JIeibnua.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE pEANbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTHXKEHHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥  CIHOCOOHOCTh K  MaTreMaTH4YeCKOMYy  OOpa30BaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXalIIEH Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUU IUISI OKPYKAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTU, JTarnoB €€
pa3BUTUS M 3HAYUMOCTH JUIsI Pa3BUTUS [IUBUJIM3AIMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpezie/ieHUs MOHATUM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTe/IbCKHE 1eHCTBHSA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKXkKe BbIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTH3UPOBaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pelIeHUs, COINOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranu3anus:

COCTaBIIAITh IJIAH, aJITOPUTM PELICHUS 33/7a4H, BHIOMPATh CIOCO0 PELICHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOU HH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTUYECKOH 3a]1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JTOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eSIT€IbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThl TpU peHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl paboOT, JOroBapuUBaThCs, OOCYXAAaThb NPOLECC U pe3yslbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

NPUMEHSTH MPUOIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYUCICHUM;



CBOOOJIHO OIEpUPOBaTh IOHATHUEM: CTENEHb C ILEJNbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATYpPajJbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ IedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYIEHa, MPUMEHSThH
JI€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMyIIbl AJis MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITNIOJIHATH 3JIEMEHTApHbIE MTPeoOpa3oBanus rpaduKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBATh MOHATHIAMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOIHO OTIEpUPOBATH MOHATUAMHU: MTOCIEAOBATEILHOCTD, CIOCOOBI 3aJaHuUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TMOHSTHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATH TMOHATUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4Kces A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSMHU: HPpAlMOHATBHBIC, MOKA3aTeIbHBIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIAEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNesIeHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJol wiu
rpaduxom;



CBOOOHO OMEpUpOBaTh MOHATUSAMU: MEPBOOOpa3Hasi, OMpeneaEHHbIN
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoapubie  IMpaxririeckite o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuieckue BbIpaKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHHe pa3esioB H TeM NPOrPaMMbl Beero Konrposnbneie  IlpakTudeckue 00pa3oBaTeIbHbIE
padoTsI padoThI pecypen
UccnenoBanue GyHKIMHA ¢ TOMOIIBIO TPOU3BOTHOM 22 1
2 [TepBooOpasnast u HHTETpal 12 1
3 ['paduku TpuroHOMETpHUECKUX (PYHKITUH. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 HppanmonansHble, MOKa3aTeIbHBIE U JIOTapUPMUUECKHe 24 |
HEPaBEHCTBA
KommuiekcHble uncna 10 1
HarypanbHble U 1ienbie yucia 10 1
. CucreMbl pallioHATBHBIX, HPPALMOHABHBIX MTOKA3aTEIbHBIX U 12 1
norapupMHUECKUX ypaBHEHUI
3agauu ¢ mapaMeTpaMmu 16 1
[ToBTOpeHuUe, 06001IeHNE, CCTeMaTH3allusl 3SHAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypoka Bcero Koutpoabubie  IHpakruseckue i[fiy‘leﬂl/lﬂ :)Iﬁlc)baI;OBaTeJIbele
padoTsbI padoThI pecypenr
1 [[MHO)k€eCTBO, ONepaly HaJl MHOYKECTBAMHU U MX 1
CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
anmapara Jjisl pelieHus 3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECSATUYHBIC IPOOH, TTPOLICHTHI, 0ECKOHEUYHBIS 1
MePHOINIECKHE TPOoOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECSATUYHBIC IPOOU, TPOLICHTHI, 0ECKOHEYHBIS 1
MIePUOINYECKHE TpOoOH
6 [Tpumenenue apoOeil ¥ NPOLIEHTOB VI PELICHUS 1
MPUKJIATHBIX 3a/1a4
7 [Ipumenenue npoOei ¥ MPOLIEHTOB VISl PEIICHUS |
MPUKJIATHBIX 3a/1a4
g JeicTBuTenbHbIe yncia. PanimonaabHbIC U 1
HMppaIOHAIIbHBIE YHCIIa
9 ApudmeTnieckre oneparuu ¢ 1eHCTBUTEIbHBIMU |
YHCIIaMU
10 Monaynb IEMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
11 [TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIA 1




OKpYIJICHHUS], IPUKUJIKA U OLIEHKA pe3yibTaTa
BBEIYMCIICHUU

OCHOBHBIE METO/IbI PEIICHUS LIEJIBIX U IPOOHO-

12 palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

13 OcHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-
palMOHANIbHBIX YPABHEHUIN U HEPABEHCTB

14 OCHOBHBIE METOBI PEUICHUS IIENBIX U IPOOHO-
palMOHANIbHBIX YPABHEHUIN U HEPABEHCTB
MHoOrousneHss! OT OJHOM EpeMEHHOU. JlesieHne

15 MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

16 MHoro4ieHs! ¢ 1enbIMUA K03 PUIIneHTaMu.
Teopema Buera

17 Pemrenne cucreM JTMHENHBIX YPaBHEHUN

18 Pemenue cucrem JIMHENHBIX ypaBHEHUI
Marpuiia cucteMbl JTUHEHHBIX YPaBHEHUN.

19 Onpenenurtenb MaTpUIBI 2X2, €r0
F€OMETPUYECKHUM CMBICT U CBOMCTBA; BEIYMCIICHHUE
€ro 3HaA4YCHHUS
Onpenenurens MaTPUIbI 2X2, €T0

20 F€OMETPUUYECKUIN CMBICIT U CBOMCTBA; BHIYMCICHUE
€ro 3HaA4YCHHUS

)1 [IpuMeneHue onpeaenuTens AJid perieHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

” Pemrenne npukiiagHpIX 3a/1a4 ¢ HTOMOIIBIO
CHUCTEMBI IMHEHHBIX YPaBHEHUI

” Pemrenne npukiiagHpIxX 3a/1a4 ¢ HIOMOIIBIO

CHUCTEMBI IMHEHHBIX YPaBHEHUI




KonrtponbHas padora: "PannonanbHble ypaBHEHHS

24 1 HepaBeHCTBa. CHUCTEMBI JIMHEWHBIX YpaBHEHUM"

)5 OyHKIHsI, CIOcOOb! 3a1aHus GyHKIMH. B3auMHo
obparnbie pyHkuun. Kommo3umus GyHKIHiA

26 I'paduk pynakmmm. InemeHTapHBIC
npeoOpazoBanus TpaduKoB (YHKIIHI
OO6nacTp ornpeeneHus] © MHOXECTBO 3HAUCHHH

27 dbyakunn. Hymn dyaknun. [TpomexxyTku 3Hak
MOCTOSIHCTBA

73 Yérubie u HeuéTHbIe pyHKuuU. [lepuoanueckue
¢ynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKLIUU
MakcuMyMbl U MUHUMYMBbI (DYHKIIHH.

29 HaubGonpiiee u HauMeHbIlee 3HaYCHUE (PYHKITUN
Ha MPOMEXKYTKE

30 Jluneiinas, kBagpaTHdHast U IPOOHO-TMHEHHAS
byHKIII

31 DneMeHTapHOE UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX HYHKIUN

1 DJeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE
rpaduKoB 3TUX HYHKIUN

33 CreneHsb ¢ LIeJIbIM IToKasaTeneM. buaom HrroTona

34 Crenens c 1enbM nokasareneM. bunom Herotona

35 CrenenHast GyHKIIUS C HATypalIbHBIM U LIEIBIM
nokazateneM. E€ cBolicTBa u rpaduk

36 KonrponsHas padora: "Crenennas ¢pynkuus. E€
cBoicTBa U rpadpux"

37 Apudmerndeckuii KOpeHb HATypaIbHOUN CTETICHU

U €ro CBOMCTBa




Apudmernieckuil KOpeHb HaTypalbHOW CTETIEHU

38 .
U €r0 CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIEpIKaIMX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIEp>KaIlINX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
COJIEp>KaIINX CTENeHH U KOPHU

4 Uppaumnonansusie ypaBHeHHs1. OCHOBHBIE METO/IbI
pelIeHusl UPPaALMOHATIBHBIX YPaBHEHUN

13 Hppannonanbaeie ypaBHeHUA. OCHOBHBIE METO/IbI
pelIeHNs UPPalMOHATIBHBIX YpaBHEHUN

44 Uppaumnonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI
pelIeHus: UPPALMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUU
UPPALMOHATIBHBIX YPaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT
MppalMOHANIbHBIX ypaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUU
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT
HPPALMOHATIbHBIX YPaBHEHUM
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU KaK

49 GbyHKIIMH 0OpaTHOW CTEMEHU ¢ HATypaTbHBIM
MoKazareiem
CaoiicTBa U rpad)uk KOpHS N-0i CTENEHU KaK

50 GbyHKIIMH 0OpaTHOW CTENEHU ¢ HATypaJTbHBIM

IIoKa3arTcjicM




KonrtponsHas padora: "CBoiicTBa 1 rpaduK KOpHs

51 n-oit crenenu. MppanumonanbHble ypaBHEHUS " !

5 CreneHsb ¢ palmOHaJIbHBIM [TOKA3aTENEM U €€ |
CBOICTBa

53 CreneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U e€ |
CBOMCTBA

54 CreneHsb ¢ palilMOHAJIBHBIM [IOKA3aTENEM U €€ |
CBOMCTBA

55 [Toka3zarenbHast QyHKIHS, €€ cBOICTBA U rpaduk 1

56 Hcnons3oBanne rpaduka GyHKIUN 11T peIICHUS |
YpaBHEHUI

57 Hcnonp3oBanue rpaduka QyHKIMH I PELICHUS |
YpaBHEHUU

53 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METOIbI 1
pEIIeHUs TOKa3aTeIbHBIX YPABHEHHIA

59 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METOIbI 1
pelIeHNs MOKa3aTeIbHbIX YPAaBHEHHM

60 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pElIeHUs TOKa3aTeIbHBIX YPABHEHHIA

61 Kontponbnas padota: "[loka3arensHas GyHKIIuS. |
[TokazarenbHble ypaBHEHHS"

62 Jlorapudm uncna. CoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa jorapugpma 1

64 Jlorapudm uncna. CBoiicTBa morapupma 1

65 JlecATUYHBIEC ¥ HaTypaJIbHBIE JTOTapH(PMbI 1

66 JlecsaTHuHBIC U HATypaAJbHBIC JTIOTAPHPMBI 1

67 [IpeoOpa3oBaHue BEIpaKEHUH, COEPIKALITUX 1




sorapupmbl

[IpeobOpazoBanme BBIpaXKEHUN, COAEPKAIIIX

68
sorapupmbl

69 [IpeobOpazoBanme BBIpaXKEHUN, COACPKAIIIX
sorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U
rpadpux

71 Jlorapudmudaeckas pyHkmus, e€ CBOMCTBA 1
rpadux

7 Hcnons3oBanne rpaduka GyHKIUN 11T peIICHUS
YpaBHEHUI

7 Hcnonb3oBanue rpaduka QyHKIMH I PELICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC
METO/BI pelIeHus Iorapu(pMUIECKUX YpaBHEHUI

75 Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC
METO/Ibl pelIeHUs Jorapu(PMUUECKUX ypaBHEHUI

76 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE
METO/BI pelIeHus Iorapu(pMUIeCKUX ypaBHEHUI

77 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT
Jorapu(MUUECKUX ypaBHEHUN

73 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUHT
Jorapu(MUUECKUX ypaBHEHUN

79 KonrtponsHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO
aprymeHra

81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOT'O




aprymeHra

ApKcuHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO

82 1
apryMmeHra

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTIO |
apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb, OIIPENEICHHUE

84 TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO 1
apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb, OIIPENEICHHUE

85 TPUTOHOMETPHUYECKUX (PYHKIUN YHUCIOBOTO 1
aprymeHra

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAYKECHU I

0 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

94 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 PelmreHne TpUroHOMETPUYECKUX YPaBHEHUN 1

96 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 PelmreHne TpUroHOMETPUYECKUX YPaBHEHUN 1




98 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI

99 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI

100 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI

KonrtponsHas padora: "Tpuronomerpuyeckue

101 BBIPAXEHUS U TPUTOHOMETPUUECKHUE ypaBHEHUA"
IlocnegoBaTeNnbLHOCTH, CIIOCOORI 3aJaHuUs

102 nocienoBaTeIbHOCTEN. MeToq MaTeMaTHYECKON
WHIYKITAA
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 rnocaeaoBarenbHOCTH. McTopus aHanusa

OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTpuueckas nporpeccust

beckoneuHo yObIBaroIasi reOMeTpUYecKast

106
nporpeccust

107 CyMMa GeckOHEUHO yOBIBaIOIIEH T€OMETPUUECKOM
MPOrpeccuun

108 JIMHENHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e.
dopmyra CIoKHBIX MTPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIIBHBIN pocT. Yuco e.
dopMyIia COKHBIX TIPOLIEHTOB

110 Hcnonb30BaHue mporpeccuu Al pereHus
peanbHBIX 3a/1a4 MPUKJIAJAHOTO Xapakrepa

11 Kontponbnas padota: "[lociaenoBarenbHOCTH U
nporpeccun”

112 HenpepbiBHBIE QYHKIIUU U UX CBOICTBA

113 Touka pa3psiBa. ACUMOTOTHI TpaUKOB HYHKIIHI




114 CBoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1

115 CgoiicTBa GyHKIIUI HETIPEPHIBHBIX HA OTPE3KE 1

116 Meroa UHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB 1

117 Meroa UHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1

118 Meto HHTEPBAIOB JJIs PEIICHUSI HEPABEHCTB 1

119 [TpuMeHeHne CBOWCTB HENIPEPBIBHBIX (YHKIINN 1
IUI pelleHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (PYHKITUI 1
JUIS pellieHus 3a1a4

121 [lepBas u BTOpast NpoU3BOIHbIC PYHKIUU 1

122 OnpeneneHHve, F€OMETPUUYECKUN CMBICIT |
IIPOU3BOIHOM

123 Omnpenenenne, GU3NIECKUN CMBICIT MPOU3BOTHON 1

124 VYpaBHeHHE KacaTeNbHOU K TpapuKy GyHKIUN 1

125 VYpaBHeHUe KacaTeIbHOU K rpaduKy HyHKITMH 1

126 [Tpon3BoHBIE AIIEMEHTAPHBIX (YHKIUN 1

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1

128 IIpon3BoHast CyMMBI, IPOU3BEIACHMS, YACTHOIO U |
KOMITO3UIIUH (PYHKIIHIA

129 [Ipon3BoHas CyMMBI, TPOU3BEICHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

130 [Ipown3BoHas CyMMBbI, TPOU3BEICHMS, YACTHOTO U |
KOMITO3HUITMH () YHKITHA

131 Konrtponsnas padora: "[IpousBoanas” 1

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH |
3HaHuil: "YpaBHeHUs"

133 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 1




3HaHui: "OyHkun"

134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KIIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

[IprMeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO
(GYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHre MPON3BOIHOMN K UCCIIEA0BAHUIO

2 (GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI 1

3 IIpuMeHeHne IPON3BOIHOMN K UCCIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI

4 [IpuMmeHeHre Mpor3BOJHON K UCCIIEI0BAHUIO |
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

5 IIpuMeHeHre MPON3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

6 IIpuMeHeHne IPON3BOIHOMN K UCCIEA0BAHUIO 1

(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnenne HauboIb111ero 1 HaMEHbILIETO
3HAa4YEHUS HETPEPbIBHOM (PYHKIINU HA OTpE3Ke

Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIIETO
3HAa4YEHUS HETPEPHIBHOM (PYHKIINU HA OTpe3Ke

Haxoxxaenne HanOoJIbIIero 1 HAMMEHBIIETO
3HAa4YeHUS HEMPEPHIBHON (PYHKIIMHN HA OTpE3Ke

10 Haxoxaenne HauboIb111ero 1 HaMEHbILIETO 1
3HAa4YEHUS HETPEPHIBHOM (PYHKIINN HA OTpe3Ke

1 Haxoxxaenne HanOoJIbIIero 1 HAMMEHBIIETO 1
3HAaYCHUS HETPEPHIBHON (PYHKIIMHN HA OTpE3Ke




HaXO)KI[eHI/Ie HanOOJIBIIECT0 ¥ HAUMEHBIIIETO

12 3HA4YEHUS HETPEPHIBHOM (PYHKIIUU HA OTpe3Ke

13 [IpumeneHnre npou3BOIHON JIJIs1 HAXOKIAEHHUS
HaWJTY4lIEro PelIeHHs B MPUKIIAAHBIX 3a/1a4ax

14 [IprMeHeHne nporu3BOIHOMN ISl HAXO0XKACHUS
HaWJIy4lIero pelieHys B IPUKIAIHbIX 3aa4ax
[IpumeneHnre npou3BOIHOM [JIs1 ONIPEAECIEHUS

15 CKOPOCTH U YCKOPEHHMS TIPOIIECCa, 3aJaHHOTO
dbopmyroit unu rpagukom
[IpumeneHnre npou3BOIHOM [JIs1 ONIPEAECIEHUS

16 CKOpPOCTH U YCKOPEHHUS MIPOLECCA, 3aJaHHOTO
dopmynoit unm rpadpukom

17 Kommozurus ¢hyHKimit

18 Komnosunus ¢pynkunit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

” Koutponbnas pabdora: "UccnenoBanue GyHKIHMA
C ITIOMOUIBIO TPOU3BOTHOMN"

7 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe NeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaXOXACHUS TEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AeMEHTAPHBIX () YHKIIHA.
[TpaBuiia Hax0Xk1€HUS IEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpuyeckmii CMbICI UHTErpaja




Brruncnenue onpenenéHHoro HHTErpaia 1o

27
dbopmyne Herotona-Jleitoauia

23 Brruncnenue onpenenéHHoro HHTerpaia 1o
¢dopmyne Herotona-JleitOnuma

79 [TpuMeHeHne MHTErpana A HaXOXKACHUS
TJIOMIAJIEH TUIOCKUX (pUTyp

30 [IpumeHeHne nHTerpana Juis HaXOXKACHUS
00BEMOB r€OMETPUYECKHX TEI

31 [Tpumeps! pemennii mudepeHamTbHbIX
ypaBHEHUU

1 [Tpumepsl pemennii nuddepeHImanbHbIX
ypaBHEHUU
MaremaTnueckoe MOJAEINPOBAHUE PEAIbHBIX

33 IPOIIECCOB ¢ TOMOIIBIO AU (PepeHInaTbHBIX
ypaBHEHUU

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

15 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U
rpaduku

36 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U
rpaduku

37 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduku

13 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U
rpaduku

39 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduku

40 OT160p KOpHEH TPUTOHOMETPUUYECKUX ypaBHEHUH




C TIOMOILIbIO TPUTOHOMETPUYECKONH OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH
C IOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH
C TIOMOIIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHIX ypaBHEHUN
C IMIOMOUIBIO TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpuYECKMX HEPABEHCTB 1

45 PemieHnne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHoMeTpuYECKMX HEPABEHCTB 1

47 Pemenue TpuroHoMeTpuYECKUX HEPABEHCTB 1
KonTtponsnas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKLIUH. 1
Tpuronomerpuuecknue HepaBeHcTBa"

49 OcHOBHBIE METOIbI PEIIEHNUs TOKA3aTENbHbBIX 1
HEPABEHCTB

50 OcHOBHBIE METO/IbI PEIICHNUs TOKA3aTENbHbBIX 1
HEPABEHCTB

51 OcCHOBHBIE METO/IBI PELLIEHUS TOKA3aTENbHbBIX 1
HEPABEHCTB

5 OcHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHbBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeIICHUS JIOTapu(HPMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS JIOTapu(HMUIECKUX )
HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUSI JIOTapU(PMUIECKUX 1




HEPABEHCTB

OcHOBHBIE METO/IbI PELICHUs JorapuPMUIECKUX

56
HEPaBEHCTB

57 OCHOBHBIE METO/IBI PEIICHHSI HPPALMOHATBHBIX
HEpaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHATBHBIX
HEPaBEHCTB

59 OCHOBHBIE METO/IBI PEIICHHS HPPALMOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IBI PEIICHHS HPPALMOHATBHBIX
HEpaBEHCTB

61 I'paduueckue MeTOIBI peICHUS
UppaMOHABHBIX YPAaBHEHHH

6 I'padnaeckue METOBI penIeHus
UppalMOHATBHBIX YPAaBHEHHH

63 I'padnaeckue METOIBI peLICHHUS TOKA3aTEIbHBIX
ypaBHEHUU

64 I'paduueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX
HEPaBEHCTB

65 I'padnaeckne METOBI penIeHus
Jorapu(pMUUECKUX YpaBHEHUH

66 I'padnaeckue METOBI penIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB

68 I'padnaeckne METOIBI pEeLICHHUS TOKA3aTEIbHBIX
¥ JIOTapu(PMUUECKUX ypaBHECHUN

69 I'paduueckue MeTO Bl pemIeHus TOKa3aTEIbHBIX




U JIorapu(PMUUECKUX YpaBHEHHH

['padmyeckue MeTOABI pelIeHHs MOKa3aTeNbHbIX

70 U JIorapu()MUYECKUX HEPABEHCTB

71 ['padmyeckue MeTOABI pelIeHHs MOKa3aTeIbHbIX
U JIorapu(pMUYECKUX HEPABEHCTB
KonTtponsHas padora: "UpparuoHanbHeie,

72 NoKa3aTeJbHbIC U JJorapudMudeckue
HepaBeHCTBA"
KowmrnekcHeie yncna. Anrebpandeckas u

73 TpUTrOHOMETpHUUECcKasi (pOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa
KomruiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75 ApudmeTnueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaAMHU

76 Apudmernueckre onepanui ¢ KOMILIEKCHBIMU
YUCIaMHU

77 N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

73 N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCia

21 [IpuMeHeHre KOMIUIEKCHBIX YUCEIT JUIsl peIEHUs

(bu3NYECKUX U TeOMETPUUYECKUX 3a7a4




82 KonTtponsnas padora: "Kommiekcusie uncia”

83 Harypanbhbie u 1enbie yncia

84 Harypanbnbie u nensie yncia

25 [IpuMeHeHne nprU3HAKOB JEITMMOCTH LIEJIbIX
yucen

26 [TpyMeHeHne MPU3HAKOB AETUMOCTH LENbIX
yucel

%7 [IpuMeHeHne nprU3HAKOB JETMMOCTH LIEJIbIX
gucen: HOJl u HOK

28 [TprMeHeHne MPU3HAKOB AETUMOCTH LENbIX
gucen: HOJl u HOK

29 [TprMeHeHne MPU3HAKOB AETUMOCTH LENbIX
YHCeJl: OCTaTKH 110 MOJYJIIO

90 [IpuMeHeHne nprU3HAKOB JETMMOCTH LIEJIbIX
YHUCEN: OCTATKHU MO MOJYJIIO
[TprMeHeHne MPU3HAKOB AETUMOCTH LENbIX

91 Yyucell: anroputM EBknuaa i penieHus 3aad B
LEJbIX YUCIIaX

92 KonTtponbras padota: "Teopust menbix uncen"

93 CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-CIIEICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIBHBIE CHUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHaJIbHBIX YPABHEHHI

96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U

COBOKYITHOCTEW MppallMOHAIbHBIX YPABHEHUI




97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKAa3aTeIbHBIX YPABHEHHI

98

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH IOKA3aTEIbHbIX YPABHEHUN

99

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHCHUM

100

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHECHUM

101

[MpumeHeHre cHCTEM K PEIICHHIO
MAaTCMAaTUYCCKHUX 3a/laq U 3aaa4 U3 pa3JINIHbIX
o0acTeil HayKH U peaNbHOM KU3HH,
UHTEPIIpETalys IOIy4EHHBIX pEe3yJIbTaToOB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MAaTCMAaTUYCCKHUX 3a/laq U 3aaa4 U3 pa3JIMIHbIX
o0acTeil HayKH U pealbHOM KU3HH,
HMHTEpIIpeTanys IOJIyY€HHBIX PE3yIbTaTOB

103

[IprMeHeHe HEPaBeHCTB K PEIICHUIO
MaTeMaTHYeCKHX 3aJ1a4 U 3aJa4 U3 pa3InIHbIX
o0acTeil HayKH U pealbHOM KU3HH,
UHTEPIIpETalus [I0Ty4EHHBIX pe3yJIbTaTOB

104

KoHntponbhas pabora: "Cuctemsl
palMoOHATEHBIX, UPPAIIHOHAITEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHHUI"

105

PannonanbHble ypaBHEHHSI ¢ TapaMeTpamMu

106

PannonanbHbIe HEpaBEHCTBA C TapaMeTpaMu

107

PannonanbHbIe cUCcTEMBI ¢ TapaMeTpaMu

108

Hppanuonaibable ypaBHEHUS, HEPABEHCTBA C

— | | |




napaMeTpamu

109

HppanmonanbHble CUCTEMBI € TTapaMeTpaMu

110

[Toxa3zaTenpHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111

[loka3zarenbHble CUCTEMBI C TApaMETPAMU

112

Jlorapudmuueckre ypaBHEeHHUs, HEPABEHCTBA C
napaMeTpamu

113

Jlorapugmuueckue CUCTEMBI ¢ TTapaMeTpamMu

114

TpuronomeTrpuyeckrue ypaBHEHUS C
napaMeTpamu

115

TpuroHomeTpuveckre HepaBEHCTBA C
napameTpamu

116

TpI/IFOHOMeTpI/I‘IeCKHG CHUCTCMBI C IMapaMCTpaMu

117

[TocTpoenue u ucciae0BaHNE MAaTEMAaTHIECKUX
MOJIEJIEN peaNbHbIX CUTyalluid C MOMOIIBIO
ypaBHEHUH C MMapaMeTpamu

118

[TocTpoenue u ucciae0BaHNE MATEMAaTHIECKUX
MOJIEJIEN peabHbIX CUTyallui C MOMOIIBIO
CHCTEM ypaBHEHHUH C TTapaMeTpaMu

119

ITocTpoeHue u uccnen0oBaHuE MATEMAaTUYECKUX
MOJIEJIEH PEAIbHBIX CUTYALUH C IIOMOLIBIO
CHUCTEM YPAaBHEHHH ¢ TapaMeTPaMHU

120

KonTtponsHas padora: "3anauu ¢ mapamerpamu’

121

[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHuii: "YpaBHeHus"

122

[ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs
3HaHMi: "YpaBHeHus"




123 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus. CucTembl ypaBHEHUN"
124 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHuii: "HepaBencrsa"
125 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "HepaBencrna"
126 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuii: "HepaBencrna"
127 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "lIponsBoaHas u e€ npuMeHeHue"
128 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IponsBogHas u e€ npumeHenue"
129 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuii: "lIponsBoaHas u e€ npuMmeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "HTerpan u ero npumeHeHue"
131 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKUNn"
132 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "Oynkun"
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HaHui: "Oynkun"
134 HroroBast koHTpoOIBHAs paboTa 1 1
135 Hrorosast KoHTpOJbHASA paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINA 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Astopsl: Mopakosuu A.I'., Cemenos I1.B., lenuena JI1.O., 3BaBuy JI.I.
«Anredpa 1 Hayasia Maremarnueckoro ananmusa» 10, 11 kiace

3amadyHuK: 4acTh 1,2

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HOK








