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HOACHUTEJBbHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTUYECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B IPOrpamMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y asis
U3YyYEHHUS BCEX €CTECTBEHHOHAYUHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE W a0CTPaKTHOE MBIIUICHHE 00YyYalolmMuXcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax JaHHOro ydeOHOro Kypca oOydaroIiHMecs OBJAJIECBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTudeckon hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX AJIs JlajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKUUSMHU ajireOppl M MaTeMaTU4YEeCKOrOo aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIO0Ka3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHre W KOHKpETU3alMio, a0CTparupoBaHUWE M aHAJIOTuio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Asredpa M Hayajla MAaT€MaTH4YECKOrO
aHalln3a» 00ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTeMaTUYECKUX MOJIEICH peallbHbIX CUTYallUH,
UHTEPIIPETALIMA  TOIYYEHHBIX  PELIEHWM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEMl B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHELUUPUKY Y4eOHOH
NESATEIIbHOCTH, TpeOYIoLEed MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHMUSL.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJln3a» BbIIEICHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANYeCKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCS Ha MPOTSDKEHUW JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI MHTETPATHBHBIM, ITOCKOJBKY OOBEIAMHSAET 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 MAaTEMAaTHUECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEPILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJENb PeabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUIs
pEIIEHHS CAaMOCTOSATEIEHO C(HOPMYIHMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTebHO-METOAMYeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBepIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYalOIIMMCS MHOXECTBa HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuuyYecKue 3aJadd W OICpalMu: JCJICHUE HAaIelo,
ONEPHPOBAHME OCTATKAMHW Ha MHOXKECTBE IEJBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPEHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHUMEHEHUS IS PEIICHUS PAa3IMYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHs.

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 OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApU(DMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHWI, HEPABCHCTB M CUCTEM, a TakKXe 3ajad,
coJiepXKamux MmapaMeTpbl. [loJdy4eHHbIE YMCHHS INUPOKO HCIIOJB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIUKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannasi copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJMUT  JaJbHEWIIEee pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHui, pabOTl C  CUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeTOoAMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMH y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi cojJepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, 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 KaKk MaTEeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIMHBIX OOYYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (QYHKIMHA, ONPENEeNATh HMX HAUOONbIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TE, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOEHHUS MAaTE€MaTU4YECKHX MOJEJEH pealbHbIX CUTYalHH,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM 4YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKH H €€ TPUIOKEHWN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOyYarIIeMyCss ITOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH M HCIOJb30BaTh €ro JJid BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIlIEZJOBAaHHE OIpPEACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO 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 MOJICITUPOBAHMS, KOTOPbIE MPU3BAHbBI
croco0cTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peajbHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENEd C TMOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllii TOJYyYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCsS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHATTU3a.

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



COILEPKAHUE OBYYEHUSA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa 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 aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

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

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, 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(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. 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 MOJECIH C
MOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[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 TPAaPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanboubiiiee 1 HauMeHblee 3HayeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-OM CTENMEeHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A peICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TPOTrPEecCUH I PEIICHUS pealbHbIX —3aaad
IPUKJIAJHOIO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKUi U
(bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QyHKIHH.

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

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [lpuMeHeHHe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUSl PEeaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3aJad U3 APYTHX
y4€OHBIX MTPEIMETOB.

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

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOumi nenutens (ganee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCJIAX.

Kommnekcuple uucna. AnreOpawdeckas W TpPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oil cTeneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT ISl PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

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

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

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTeIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
JKWA3HU, UHTEPIIPETALMS IT0JyYEHHBIX PE3YJIbTATOB.

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 PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajmn3a

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

[IpumeHeHne NPOU3BOJHOM U HAXOXKACHUS HAWIIY4IlEro peELIEHUs B
NPUKIAIHBIX 3aJadax, sl ONpPEAENIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKUui. [IpaBuna HaxoXIeHHUs MEePBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruucienue
onpeaeéHHoro uuTerpaia mno gpopmyne Herotona-JIeibuuna.

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

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTI)KEHHUH 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/1a B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIErO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHATIBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHIO W
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAIIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS [UBUJIM3AIlMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIBCKYIO 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
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOUMOTO aHAJIH3a;

BOCIPUHUMATh,  (OPMYyIUPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUHM, YMO3AKIFOUCHU 110 aHAJIOTUH;

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

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ Yy4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

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

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
MPEJIOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe 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,
KOMMEHTHUPOBAThH MMOJYYECHHBIN pe3yIbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

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



PerynsiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCThH
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylbTaTa pEIICHUs
MaTeMaTHYeCKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUJIBI pabOT, JIOrOBapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H UWHBIC), BBHIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJCHCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIECAYIOIINE
MPEAMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hayasia MaTeMaTUYeCKOTO aHaATTU3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckass JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AECHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3adad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;



NPUMEHATh NPUOIKEHHBIE BBIYUCIICHUS, ITPaBUJIa OKPYTJIICHUS, TPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUM;

CBOOOAHO ONEpPUPOBATh MOHSITHEM: CTEINEHb C IEJbIM IOKa3aTeleM,
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YUCEN JJIS PELICHUs
IIPAaKTUYECKUX 3a]a4 U NPEJACTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETHUECKUM KOPEHb HATYypabHOM
CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OINEPUPOBATh MOHATUAMU: JorapupM 4HCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apTyMEHTA,;

OIEPUPOBATh MOHATUAMU: apKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHble METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEILICHHUS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHATH
JIeJICHME MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO OMEpUpPOBAaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpHuLa, ONpPENEIUTENb MATPULBl 2 X 2 U €ro IeOMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JuIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENIM JUIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIUU C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl M ONIPENEIIUTEINIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTAT;

UCIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUM,

BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIIINX CTEICHH C
palMOHAJIbHBIM [TOKA3aTEeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapudmoB IS npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;



CBOOOZHO OMEpPUPOBATh MOHITUSIMH: HpPpALMOHATbHBIE, MOKa3aTeIbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TTOMOIIbIO PABHOCUIIbHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI Il TPE0Opa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHMUIA;

MOJICJIMPOBaTh pEaJIbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOEHHBIE MOJEIIN C HCITIOIb30BAHUEM allliapara aareopsbl.

DOyHKUHUU U rpapuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOObI 3aaHusl QYyHKIMH,
B3aMMHO OOpaTHble (PYHKUIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKoB PyHKINH;

CBOOOZHO OMEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEAENCHUS MU MHOMXKECTBO
3HaYeHUH QPYHKINU, HYJIU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpPUPOBATH MOHATUSMHU: YETHBIE U HEYETHblE (YHKIUH,
nepuoanueckue (QyHKUNU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMBI (DyHKUIMH, HaumOOoJblllee M HaMMEHbILIee 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LENbIM [OKa3aTejaeM, rpauK CTENEHHOW (YHKIMM C HATypalbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTENeHM Kak (YHKIMM OOpaTHOM CTENEeHU ¢
HaTYypaJIbHbIM ITOKa3aTeleM;

OMEepUPOBaTh MOHATUSIMH: JIMHEHHAs, KBagpaTW4yHass M JIpOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEN0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaATh IMOHATHAMU: IOKa3aTelbHas M Jorapudpmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKH A pelieHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/IeNIEHUE TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOIO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH Ui MCCIEAOBAaHUSA IPOLIECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3aJa4 U3 JIPYruX Y4eOHBIX MPEIMETOB M PEaTbHOU
KHU3HU, BBIPAXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: apuUPMETHUECKas M TIeoMeTpuuecKas
nporpeccusi, 06CKOHEUYHO yOBbIBAOIAsl T€OMETPUYECKAsI IPOTPECCHs], TMHEUHBIN U



AKCIIOHEHITUATILHBIN POCT, (hOpMysa CIOXKHBIX MPOIIEHTOB, HMETh MPEICTABICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUU ISl PEUICHUS pPealbHBIX 3a7ay MPUKIAJTHOTO
XapaKkTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENLHOCTh, CIOCOOBI 3aJaHus
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCJIEIOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUSI MAaTeMaTHYECKOro aHaju3a Kak aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJIHO OIEpUPOBATh TOHSITUSMHU: HEMpPEPbIBHbIE (YHKIMH, TOYKH
paspbiBa rpaduika QyHKIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEpUPOBATh MOHITHEM: (YHKIHS, HEMpephiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OIEpUpOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHUS, YACTHOIO U KOMMO3ULIUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHI M (PU3UYECKHI CMBICT MPOU3BOIHON IS
penieHus 3aaay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMEpUpOBATh  MOHATUSMU: MHOXECTBO, ONEpalud  HaJ
MHOXECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjisi ONMKUCAHUSI peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]1a4 U3 APYTUX yYeOHBIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHUSIMHU: OIpECICHUE, Teopema, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO O0BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHbBIE
YpaBHEHUS U HEPABEHCTRBA.

K konmy obyuenuss B 11 kJjacce oOydyaroIIMiiCSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHATTU3ay:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OMEPHPOBATH TOHATHIMHU: HATYpPAIbHOEC | I1I€JI0€ YHCIIO,
MHO>KECTBA HATYypaJbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU IEIUMOCTU
uenbix uyncen, HOJl u HOK HaTypanbHBIX 4Mcel AJisl pelieHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJIIO0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpandyecko u



TPUTOHOMETPHUUYECKO (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
Jorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO0JIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO ONIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PAallMOHAJIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppanuyoOHaJIbHBIE, IIOKa3aTEIIbHBIE,
jgorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepaKalye MOLYJIN U ITapaMeTpsbl;

IPUMEHATH TpauyecKue METOMbI sl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEJIM C MHCIOJIb30BAaHMEM anmnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIbTAT.

DOyHKuMU U rpadpuKu:

CTpOUTh TpaUKM KOMIMO3UIUN (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEJOBaHMSI U CBOMCTB KOMITO3HULIMU ABYX (PYHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl YpaBHEHUHI M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIINN;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS M HCCIENOBAHUS PEaIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (PYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIIEE 3HAaU€HNs (PYHKIMM HENPEPHIBHON HA
OTpE3KE;



UCIIOJIb30BaTh IMPOU3BOJHYIO JUIS HAXOXKJIEHHUS HaWIy4llIero peuIeHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMHUYECKMX, 3ajayax, A
ompezeNieHus: CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMynod win
rpaduKom;

CBOOOJTHO  ONEpUPOBaTh TMOHATHAMH: TEpBOOOpa3Hasi, OINpeacIEHHBIN
UHTETpall, HaXOJWUTh NEepBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATDH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TNIOCKUX (GUTYp U 0OBEMBI TeJl C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBIeHHEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMEpe
cocraBienus aupdepeHnnanbHbIX YpaBHEHUH;

peliath MNpPUKJIaJHbIE 3a7a4ud, B TOM YHUCIE COLUAIbHO-?KOHOMUYECKOTO U
(Gu3NYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
M .P
1 HOTOWICHBI aI_II/IOHaJII:.HHGi ypaBHEHUS U 24 1 0 htto://windows.edu/ru
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
A i -0l .
5 pubMeTH4YEeCKil KopeHb N-0if cTeneHn 15 1 0 htto:/fcior.edu.ru
HppannonaibHble ypaBHEHUS
3 @Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1 0 http://school-
LETIBIM MTOKa3aTeIeM collektion.edu/ru
4 [TokazarenbHast pynkius. [TokasarenbHble 10 1 0 htto://eor edu.ru
ypaBHEHUS htip./reor.edu.ru
JI .
5 Orapupmiriecias GyHKLIA 18 1 0 http://www.exponenta.ru
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpudecKue BIPAKEHUS U 99 1 0 http://comp-
ypaBHEHUS science.hut.ru/
7 ITocnenoBarenbHOCTH U MPOTPECCUU 10 0 http://mathem.hl.ru
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 0 http://allmath.ru/
IT
9 OBTOPGHI/I@, 000011IeHNEe, CHCTEMATH3AINS 5 5 0 htto://allmath.ru/
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



http://windows.edu/ru
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://eor.edu.ru/
http://www.exponenta.ru/
http://comp-science.hut.ru/
http://comp-science.hut.ru/
http://mathem.h1.ru/
http://allmath.ru/
http://allmath.ru/

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
1 Hcenezosanue GyHKUHH ¢ NOMOLLbIO 22 1 0 http://allmath.ru/
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1 0 http://allmath.ru/
3 I'paduku TpuroHOoMeTprYECKUX (YHKITAMN. 14 1 0 htto://allmath.ru/
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 1 0 http://mathem.hi.ru/
JorapuMuUecKre HepaBeHCTBa
5 KomrnekcHbie uncna 10 0 http://mathem.hl.ru/
6 Harypanbnsle u nensie ynucna 10 0 http://mathem.hl.ru/
CucreMmsl palluOHAJIbHBIX, UPPALIUOHATIbHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 0 http://mathem.hl.ru/
ypaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1 0 http://mathem.hl.ru/
9 HOBTOPGHI/IG, 0000111eHNEe, CUCTEMATH3 AU 16 5 0 http://mathem. hi.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



http://allmath.ru/
http://allmath.ru/
http://allmath.ru/
http://mathem.h1.ru/
http://mathem.h1.ru/
http://mathem.h1.ru/
http://mathem.h1.ru/
http://mathem.h1.ru/
http://mathem.h1.ru/




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 MHOXeCTBO, orepaluy HajJl MHOKECTBaMHU 1
U UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmnapara JaJisl pelieHus 3a71a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHus: MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
peuieHus: MPUKIAIHBIX 33124
8 JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YKCIIA U €70 1
CBOMCTBaA




11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOBI pCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoOro4sIeHbI C HEIBIMH KO UITHEHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynknnn. Kommosumus

byHKIMHA

26

I'paduk pyHkumu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiee n HanMeHbIlIee 3HAYCHHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKIUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3areiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbnas padora: "CrenenHast
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKaIINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXkKalINX CTETIEHH U KOPHU

41 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/JIBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPaAIlMOHATBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIC TTEPEXO/IBI B PEIICHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

46 UPPAIMOHATLHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
UPPaAIMOHATLHBIX YPaBHEHUI
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTelleM
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

50 Kak (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KontponpHas padota: "CsoiicTBa u rpaduk

51 KOpHs N-oii crenenu. MppannoHansHbIe
ypaBHEHUS"

59 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

55 [Noxa3zatenpHast QpyHKIM, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpadguka GyHKITUN 15

pellIeHNs] ypaBHEHUI




[TokazarenbHble ypaBHeHUs.. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUsS. OCHOBHbBIE

60 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1

66 JlecsaTiuHbIC U HaTYpATbHBIC JOTAPUPMBI 1

67 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl

68 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapudMbl

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
sorapuMbl

20 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIMM 115 1

peueHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 1715

3 pellIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
JorapupMUUECKUX ypaBHEHUI

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapupMHUECKUX ypaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpesieNieHue TPUTOHOMETPUIECKIX

(GYHKLIUI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieTICHUEe TPUTOHOMETPHUECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

94 Pemenne TpuroHoMeTpuUECcKUX ypaBHEHUN 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

96 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

99 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
KoHnTtponbnas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKECHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS 1

rocjienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTHU. VMicTopus aHanm3a
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH
reoOMeTPUUECKOIl mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Uucno e. @opmyra CIOKHBIX MTPOLIEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonb30BaHue MpOrpeccuu sl pelieHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbHas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB ISl PEIICHUS

HEPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4y

121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

129 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

130 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIIMU DYHKIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"
134 HroroBast koHTpoIBHAs paboTa
135 Hrorosas kKoHTpoOJbHASA paboTa
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne POU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne pOU3BOIHOMN K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxneaue HaubOIbIIErO U

HaMMEHBIIETO 3HAUYEHHUs HEMPEPHIBHON

GbyHKIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbILIErO U




HaVMEHBIIIETO 3HAYEHUs] HEIIPEPBIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKINU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(byHKIMN Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHHUS HAUJTYUIlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA HaI/IJIY‘-II_HeFO peH_IeHI/IH B
HpI/IK.HaI[HBIX 3agadyax

15

[Ipumenenne npou3BOIHOM IS
OmpeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

16

[IpumeneHnne npou3BOHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpadgukom




17 Kommosurus ¢pyHKImit

18 Kommnosumus pyakmmit

19 Komnozunust pyHKIui

20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

99 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

o5 ITepBoOOpa3HbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHSI IEPBOOOPAZHBIX

26 WuTterpan. ['eomeTpudyeckuii CMbICIT
UHTErpaja

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Herorona-Jleibouuia

28 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOuuma

29 [IpumeHneHue nHTerpana 1Jis HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

30 [IpumeHneHne nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHunit qudpepeHaITbHbIX

YpaBHEHUU




[Tpumeps! pemeHnit qudpepeHraIbHbIX

32 .
ypaBHEHHHA
MaremaTHuecKkoe MOJCIINPOBaHUE

33 pEATBHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

34 Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIIUU, HX
CBOICTBa U TpaduKku

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIIUU, HX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHHH C IOMOIIIbIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH C ITOMOILBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TpuroHoMeTpuuecKux

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

52 OcHOBHEIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OcHOBHEIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppalOHAIBbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalOHAIBbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIBLHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLICHUs
UppalOHAIBHBIX YPaBHEHHH
62 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPAaBHEHHH
63 I'paduueckue MeTOIbI peLICHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUHN
64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paguueckue MeTo bl peLIeHus
68 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX
ypaBHEHU
I'padmyeckue MeToabl pemieHus
69 MOKa3aTeIbHBIX U JIOTapUPMUUECKUX

YpaBHEHU




70

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPABCHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyueckas u
TPUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanueckas u
TPUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMU YHCIIaMHU

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

77

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJIMHATHOM MJIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YK CIIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHCiIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId




penieHus (GU3NYECKUX U T€OMETPHUIECKHUX
3a7a4

KonrtponsHas padora: "KomruiekcHbie

82 |
qrcna

83 HarypanbHble u 1iesie yucia

84 HatypanbHble u 1enbie yrcia

85 [IprmeHeHne MPU3HAKOB AETUMOCTH
LEeJbIX YUCEeIl

86 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEeJbIX YUCEell

87 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

88 [IpymeHeHne MPU3HAKOB AETUMOCTH
nensix yncen: HOJL u HOK

89 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEI: OCTATKH 110 MOJTYITIO
[IpymeHeHne MPU3HAKOB AETUMOCTH

91 LEJIBIX YUCeN: anropuT™ EBkimma mist
pelIeHuns 3a/1a4 B LEJbIX YHCIax

92 Kontponbnas padota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIC CHCTEMBI i CHCTEMBI-
CIIEJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM PallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UpPAIHOHATBHBIX
YpaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
YpaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
98 COBOKYITHOCTEH MOKA3aTeTbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHU

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yIbTaToB

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTHYeCKUX 3ajay U 3aa4 u3

102 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pEe3yNIbTaTOB




IIpumeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YECHHBIX
pe3yNIbTaToB
KonTpomnbnas pabota: "Cucrembl

104 paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHUN"

105 PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PanmionansHbIE CHCTEMBI ¢ TapaMeTpaMu

108 HppaumnoHaibHble ypaBHEHMS,
HEPAaBEHCTBA C TapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEpaBEHCTBA C MapaMeTpamMmu

113 Jlorapudpmuyueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyeckrue HepaBeHCTBA C

napameTpamu




116

TpuroHomeTrpu4ecKkue CUCTEMBI €
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYyalUi C IOMOLIBbIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccneaoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAaLUi C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMHu

120

Kontponbras padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, 06001IeHNE,
cucTtemaTusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpenHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IIEeHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, 0600IIEHNE,
cuctemaTtusanus 3Hannii: "HepaBencrna"

125

[ToBTOpenHue, 06001IeHNE,
cucreMaTtu3anus 3Hanui: "HepaBencrpa"

126

[ToBTOpeHue, 0600IIEHNE,




cucreMaTtu3anus 3Hanuii: "HepaBencrpa"

[ToBTOpenue, o600IIEHNE,

127 cucteMatuzanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEHNE,

128 cuctematusanus 3Hanuii: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, o600IIEHNE,

129 cuctematusanus 3Hanuii: "[IponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,

130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 0600IIEeHNE, 1
cucremaTtusanus 3Hanuil: "Oynkuun"

133 [ToBTOpenHue, 06001IeHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa

136 [ToBTOpeHue, 06001IeHNE, 1
CHCTeMaTH3aIus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. Anredpa U Hayaida MaTeMaTHieckoro aHaiusa, 10 kiacc/
Mep3nsak A.I'., Homuposckuit [[.A., [Tomsakos B.M.; noa penakuuen
[Tononsckoro B.E., O6mecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-T'PA®»; AkuinoHEepHOE 00I1IECTBO
«M3narenbctBO «IIpocBemeHue

Anreopa 10 xknace/ A.I'.Mepzimsik,[[.A. Homuposckuii B.M.IlonsakoB — M.:

BenTana — I'pad, 2020.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Anre6pa 10 xknace/ A.I'.Mepzimsik,[[.A. Homuposckuit B.M.IlonsakoB — M.:

Benrana — I'pad, 2020.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://openedu.ru/

http://fcior.edu.ru/
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