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MNOACHUTEJBHASA 3AIINCKA

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 JaHHOro ydeOHOro Kypca oOydaroIMecs OBJAJIE€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 TEHICHUUN 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 KOHKpETU3alMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueOHOro kypca «Asredpa M Hayajla MAaTeMaTHYECKOIO
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
NESATEIIbHOCTH, TpeOYIoLEed MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  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



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCs Ha MPOTSHDKEHUW JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
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 MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PeaJbHOM
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 cpemnero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOINKEHHBIC
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 HCIIOJIB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIMKA 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, 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 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTerneHHou,
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 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 KPYT KaKk MaTEeMAaTUYECKUX, TaK U NMPUKIATAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNATh HMX HAUOONbIIME W HAUMEHBIINE
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-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTU4YECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JOTMKU. TeopeThko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHWN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH 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 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 (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallud, MCCIENOBAaHUS ATUX MOJENed C TMOMOINBIO 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. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX 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 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 nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
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 3amanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl ¥ MHHHMYMBI
¢dbynkuuu. Hanboubiiiee 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

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON 15030187 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTnueckas 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMEeTpUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIecKuil 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 MX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [IpumMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUSl 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

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

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 U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

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

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKWA3HU, UHTEPIIPETALNS IOJYyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKHU

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

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl 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.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[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 3a1adax, [JIsl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruucienue
onpeaeéHHoro uuTerpaia mno popmyne Hetotona-Jlebuuna.

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

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOILIBI  AuddepeHnaIbHbIX
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 MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM 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 POCCUMCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCOPUUMYHUBOCTb
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOJIIOOUS, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peav30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JliacTu
OKpYXaloUIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeloBEeYeCKOW MJesATEebHOCTU, JTarnoB €€
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS LUBUJIM3AIMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE 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,;

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

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

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUECHUHM, YMO3AKIFOUECHH 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 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

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

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

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

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3IUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

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

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE 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 MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3yJbTarT;

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, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yJbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH YYEOHBIX 3ajady, MPUHUMATh 1E€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJI€EHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

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

Yucsia v BBIYMCICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

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

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, PUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEIBbIM IOKAa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: JorapudmM dHClIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-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,
MHOTOYJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSTDH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 U €ro I'eOMETPUYECKUH CMBICI,
WCITIOJI30BaTh CBOMCTBA ONpENEHUTENS 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IIPUMEHSTh ONPEACIIMTENN U PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHW,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe00Opa30BaHMUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

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

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUH, Trpaduk QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

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

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMHM, HaumOOJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
POMEKYTKE;

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

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

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

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

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

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUPOBATh MOHATHSAMH: apuPMETHUECKas M TeoMeTpHuYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TMOHSITHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMH, aCUMIOTOTHI rpaduka QyHKINH;

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

CBOOOJTHO OINEpUpOBaTh TMOHITUSIMU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MNPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
yYpaBHEHUS U HEPABEHCTBA.

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

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

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

CBOOOJITHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

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

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI ) PEIICHHs] YpaBHEHUH ¥ 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 HCIOJb30BAHHEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

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

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OmpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TMpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHoOrouyieHsl. Pa]_II/IOHaJIBHHGi YpPaBHEHUS U 24 1 BuGmiorexa LIOK
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1 BuGmorexa LOK
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1 BuGmorexa LIOK
HppaunonaibHble ypaBHEHUS
4 [TokazarenbHast pynkius. [TokasarenbHble 10 1 BuGmiorexa LIOK
ypaBHEHUS
JI .
5 orapHpMIeCKan GyHKHA 18 | Bu6morexa LIOK
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuieckue BbIpaKEHUS U ” 1 BuGmorexa LOK
YpaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 bubmmoreka [JOK
HenpepsiBabie hynkiuu. [IponsBoanas 20 1 bubmuorexa [JOK
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 5 ) BuGmorexa LIOK
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
| I/ICCJ'IGILOBaHEIe GyHKIHH ¢ TOMOIIBIO ” | BuGmoreka LIOK
MIPOU3BOTHOM
2 [TepBooOpazHas M UHTETPAT 12 1 bubmmoreka [IOK
3 I'paduku TpuroHOoMeTprYECKUX (YHKITAMN. 14 1 BuGmorexa LIOK
Tpuronomerpuieckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 1 BuGmorexa LOK
JorapuMuUecKre HepaBeHCTBa
KomMmiexkcHble uncia 10 1 Bbu6nmuoreka [JOK
HarypanbHblie u 11enble yncna 10 1 bubmuorexa [JOK
CucreMbl paloHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 bubmmoreka [IOK
ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1 bubmmoreka [JOK
9 HOBToPeHI/Ie, 0000111eHNEe, CUCTEMATH3 AU 16 ) BuGmorexa LOK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
[[MHoOXecTBO, onepaiui HaJ MHOKECTBaMHU
| CTBO, OTIep | Bu6muorexa LIOK
M UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1 bubmuotexa [JOK
IIpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 bubmoreka [JOK
amnmapara Jjisl pelieHus 3a1a4
Panmonansabie yncna. OOLIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TIPOIICHTHI, 1 but6mmoreka [JOK
OEeCKOHEUYHBIC TIEPUOANUECKHE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TIPOIICHTHI, 1 but6mmoreka [JOK
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
IIpumenenne apo0Oeil U IPOIEHTOB IS
6 P P P 1 bubmuoreka [JOK
pelieHust NpUKIaAHBIX 33124
[TpnMenenue apoOeii U IIPOLEHTOB IS
7 P P P 1 bubmuoreka [JOK
pelieHust TpUKIaAHbIX 3324
JeicTBuTenbHbIe ynciia. PanmonaabHbIC U
8 1 but6mmoreka [JOK
HMppaIMOHAIILHBIE YHCIIa
Apudmernueckue oneparuu ¢
9 R,® P 1 bubmuoreka [JOK
NENCTBUTEILHBIMU YUCIIaMU
Monayib IeUCTBUTEILHOIO YHUCIIa U €T0
10 y | Bubmiorexa [[OK

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa
BBIYHCIICHUI

but6mmoreka [IOK

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIBIX U
IpoOHO-paLlMOHATBHBIX YPABHEHUH U
HEPABEHCTB

bubmunoreka LIOK

13

OCHOBHBIC METO/BI PEIICHHS IIEIBIX U
IpoOHO-paLlMOHATBHBIX YPABHEHUH U
HEPABEHCTB

bubmunoreka LIOK

14

OcCHOBHBIE METOIbI PELICHUS LENbIX U
IpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

bu6mmoreka [IOK

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

bu6mmoreka [IOK

16

MHOTOo4IEHBI C HENbIMA KO PUIIMEHTaAMH.
Teopema Buera

Bbubmunoreka LIOK

17

Pemenue cucrem TMHEWHBIX YpaBHEHHI

bu6mmoreka [IOK

18

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

bubmunoreka LIOK

19

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTPUILI 2X2, €T0
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

bubmunoreka LIOK

20

Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCJICHHE €0 3HAUCHHS

bubmunoreka LIOK

21

[Ipumenenue onpeaenuTens Il pelieHus
CHUCTEMBI JIMHEHHBIX YPaBHEHU

bu6mmoreka [IOK




22

Pelrenue npukiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI IMHEHHBIX YPaBHEHU

bubmunoreka LIOK

23

PemreHne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

bubmunoreka LIOK

24

Kontponbras padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUN"

bu6mmoreka [IOK

25

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatabie pyHkimn. Kommosumms

byHKIHI

bu6mmoreka [IOK

26

I'padux pyHKInU. DeMEeHTapHbIe
npeoOpa3oBaHus TpapuKOB (HyHKITHIHA

bubmmoreka LIOK

27

OOmacTp onpeneneHns 1 MHOXKECTBO
3HayeHud pyHkuuu. Hynu ¢pyHnkuumu.
ITpomexyTKH 3HAaK MOCTOSTHCTBA

bubmunoreka LIOK

28

U&THbie 1 HEUETHBIC PYHKITUH.
[Tepuonnueckue ¢pynknuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

bu6mmoreka [IOK

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HanMeHbIliee 3HAYCHHUE
(GyHKIIMH Ha IPOMEKYTKE

bu6mmoreka [IOK

30

Jlunelinas, KBaJpaTU4yHas U IPOOHO-
TMHEWHas QYHKIIUU

bubmunoreka LIOK

31

DreMeHTapHOE HCCIIEI0BAaHNE U TIOCTPOCHHE
rpaduKoB 3TUX HYHKIUN

but6mmoreka [IOK

32

DneMeHTapHOe UCCIIeIOBAaHHE U TIOCTPOCHUE
rpaduKoOB ATUX PYHKITUNA

bu6mmoreka [IOK

33

CrereHs ¢ OCJIBIM ITIOKA3aTCIICM. bunom

bubmunoreka LIOK




HrroTtona

CreneHb c LIETBIM ITOKa3aTeeM. buaom

34 0 bubmoreka [JOK
BIOTOHA

Crenennas KIIUS C HATYPaJIbHBIM H

35 Pyn HATYPt Bu6muorexa LIOK
LIeTBIM MoKa3areneM. E€ cBoiicTBa u rpadux

36 KontponsHas pabdora: "CrenenHast GpyHKIIHS. BuGmiorexa LIOK
E¢ cBoiicTBa u rpaguk”
ApupMeTHIecCKuil KOpeHb HATYpaIbHOU

37 puc Kop P Bu6muorexa LIOK
CTENEHU U €ro CBOMCTBA
ApupMeTHIecKuil KOpeHb HaTypaIbHOU

38 pucd Kop P Bu6mmorexa LIOK
CTETNEHU U €ro CBOMCTBA
[TpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIA

39 peobp p ’ bubnuoreka [JOK
COJIEpIKaINX CTETICHH U KOPHH
[TpeoOpazoBaHMs YHCIOBBIX BBIPAKCHUN

40 peobp p ’ Bu6muorexa LIOK
COJIEpIKaIINX CTETICHH U KOPHH
[TpeoOpazoBaHus YHCIOBBIX BBIPAKCHUN

41 peobp p ’ Bu6mmorexa LIOK
coJiepKalIuX CTENeHU U KOPHU
Wppatnmonansueie ypaBHeHus. OCHOBHBIC

42 METO/BbI PEILIECHNS UPPALMOHAIBHBIX Bubmuotexa [JOK
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

43 METO/Ibl PELICHUS HPPALMOHAIBHBIX bubmmoreka [JOK
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE
METO/bI PEIICHHS UPPAITMOHATBHBIX HOINOTEK

44 €To erre armoHaI bubnuotexa [JOK
YpaBHEHUI
PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUN

45 p P Bu6muorexa LIOK

UppalMOHANILHBIX ypaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 s bubmunoreka LIOK
UppalMOHANILHBIX ypaBHEHUN
PaBHOCHUIIBHBIE TIEPEX OBl B PELIICHUN

47 P Ij bubmoreka [JOK
UppaIlMOHATILHBIX YpaBHEHUN
PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT

48 p P Bu6muorexa LIOK
UppalMOHANIBHBIX ypaBHEHUN
CaoiicTBa u rpaduk KOpHS N-0i CTETNEHU KaK

49 GbyHKIIMH 0OpaTHOW CTENEHU ¢ HATypaJTbHBIM bubmuotexa [JOK
MoKa3areiem
CaoiicTBa u rpaduk KOpHS N-0i CTETNEHU KaK

50 (GyHKIIUU OOpaTHOM CTENEeHU C HATYpaTbHBIM bubnmoreka [JOK
nokaszaresem
Kontponbnas padota: "CsoiicTBa u rpaduk

51 KOpHs n-0H crerneHu. MppanroHanbHbIe Bu6muotexa [JOK
ypaBHEHUS"
CreneHsb ¢ palluOHAIBHBIM MTOKA3aTeNeM U e&

52 TIeHb C P Bu6muorexa LIOK
CBOICTBa
CreneHb ¢ paliOHAJILHBIM TIOKa3aTeneM U e

53 . p bubmunoreka LIOK
CBOMCTBa
CreneHb ¢ paliOHAJILHBIM TIOKa3aTeneM U e

54 . p bubmunoreka LIOK
CBOMCTBa
ITokazarennHas KU, €€ CBOMCTBA U

55 ymwi, Bu6miorexa [JOK
rpaduk
Hcnonb3oBanue rpaduka QyHKIMM 15

56 . bubmunoreka LIOK
pelieHus ypaBHEHUH
Hcnons3zoBanue rpaduka GyHKIUN 115

57 . bubmunoreka LIOK
pelieHus ypaBHEHUH

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE bubmuotexa [JOK




MCTObI PCHICHUS MMOKA3ATCIIbHBIX
YpaBHEHUI

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

59 METO/IbI PEIIEHUS IMOKA3aTEIbHBIX 1 bubmmoreka [JOK
YpaBHEHUU
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1 bu6mmoreka [IOK
YpaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas | BuGmorexa LIOK
¢ynkus. [lokasarenbHble ypaBHeHUA"

62 Jlorapudwm uucna. CpoiicTa jorapupma 1 bubnmoreka [JOK

63 Jlorapudm uncna. CoiicTBa morapupma 1 bubnuoteka [JOK

64 Jlorapudwm uucna. CpoiicTa jorapupma 1 bubnmoreka [JOK

65 JlecsaTHuHBIC U HATypaJIbHBIE JTIOTAPHPMBI 1 bubnuoteka [JOK

66 JlecsiTHUHBIC U HATYPAJIbHBIE TOTAPU(PMBI 1 bubnmoreka [JOK

67 [IpeobOpazoBanHme BBIpaXXKEHUN, COACPIKAIIIX | BuGmiorexa LIOK
sorapupmbl

68 [IpeobOpazoBanme BRIpaXEHUN, COAECPKAIIIX | BuGmorexa LIOK
Jorapu@msl

69 [IpeoOpa3oBaHue BBIpaKEHUH, COIEPIKALITUX 1 BuGmorexa LOK
norapudmbl

70 Jlorapudmudaeckas pyHkmus, e€ CBOMCTBA 1 1 BuGnmnorexa LIOK
rpaduk

71 Jlorapudmudaeckas pyHkmus, e€ CBOMCTBA 1 1 BuGnmnorexa LIOK
rpaduk
Hcnonb3oBanue rpaduka QyHKIMM 15

72 1 bubmoreka [IOK

peLIcHUs ypaBHEHUI




Hcnonb3oBanue rpaduka QyHKIMM 115

73 . bubmunoreka LIOK
pellieHns ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IbI PEIICHUS Jorapu(PMHIECKUX bubmmoreka [JOK
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/IbI PEIICHHUS JIOTApUPMUUECKUX bubnuoteka [JOK
YpaBHEHUU
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

76 METO/bI PEIICHHUS JIOTApUPMUUECKUX bubnuoteka [JOK
YpaBHEHUI
PaBHOCUIIBHBIE TIEPEXOIbI B PELIICHUT

77 p p . bubmunoreka LIOK
Jorapu(MUUECKUX ypaBHEHUN
PaBHOCUIIBHBIE TIEPEXOIbI B PELIICHUN

78 p p . bubmmoreka LIOK
norapuMUYECKUX ypaBHEHUN
KonTponbnas pabora: "Jlorapudmuueckas

79 P P P ’ Bu6morexa LJOK
dbynkums. Jlorapudmudeckne ypaBHEHUS

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC BuGmorexa LOK
YHCIIOBOTO apryMEeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC BuGmorexa LOK
YHCIIOBOTO apryMEeHTa
ApKcuHyC, apKKOCUHYC U apKTaHT€HC

82 PRCHHYC, ap yeuap Bu6muorexa LIOK
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 P e @p yeunap bubmmoreka LIOK
YHCIIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyXHOCTb,

84 ONPEACIICHUE TPUTOHOMETPUUECKHUX bubmmoreka [JOK

(GyHKIMN 4ACIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyXHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUYECKHUX 1 bubmuotexa [JOK
(GyHKIUI YKCI0OBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 bubmmoreka [JOK

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 bubmuotexa [JOK

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 bubmmoreka [JOK

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 bubmuotexa [JOK

90 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHIX 1 BuGmorexa LOK
BBIpKEHU N

91 Hpeo6pasovBaHHe TPUTOHOMETPHUUECKHUX 1 BuGmorexa LOK
BBIpKEHU N

9 Hp606p330333HI/Ie TPUTOHOMETPHUUECKUX 1 BuGnmnorexa LIOK
BBIpKEHU N

93 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKHIX 1 BuGmorexa LOK
BBIpKEHU N

94 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1 bu6nuoreka [IOK

95 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1 bubmuotexa [JOK

96 Pemienue TpuroHOMETpUYECKUX YPABHEHUI 1 bubmmoreka [JOK

97 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1 bubmuotexa [JOK

98 Pemienue TpuroHOMETpUYECKUX YPABHEHUI 1 bubmmoreka [JOK

99 Pemienue TpuroHoMETpUYECKUX YpaBHEHUI 1 bubmuotexa [JOK

100 Pemienue TpuroHOMETpUYECKUX YPABHEHU I 1 bubmmoreka [JOK
Kontponbnas pabora:

101 "TpUroHOMETpPUYECKHE BBIPAKEHHS 1 1 bu6nuoreka [IOK
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS 1 BuGnmnorexa LIOK

nocienoBaTelsHoCcTeEd. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIC U OI'paHUYCHHBIC

103 nocJyenoBaTeabHOCTH. McTopus ananmza bubmmoreka [JOK
0OECKOHEUHO MAJIBIX

104 Apudmerrdeckast Iporpeccus but6mmoreka [IOK

105 ['eomerpuueckas mporpeccus bubmunoreka LIOK
BeckoHeuHO yOBIBAIOIAs TEOMETPHUECKAS

106 Y n P Bu6muorexa LIOK
porpeccust
CyMma OeCKOHEYHO YOBIBAIOIIEH

107 ™ O Y Bu6miorexa [JOK
T€OMETPUUYECKON TTPOTPECCUH
JInHENHBIA U DKCOOHEHIINAJILHBINA POCT.

108 H p bubmunoreka LIOK
qI/ICJ'IO c. cDOpMy.J'IE]. CIIOXKHBIX HpOI_IeHTOB
JIMHENHbBINA 1 YKCIOHEHIIHAJILHEBIN POCT.

109 H P Bu6muorexa LIOK
Yucno e. DopMyrna CI0KHBIX TPOLEHTOB
HCHOHBSOBaHHe IIPOrpeCcun AJid pCIiCHUsA

110 POTp AP Bubmiorexa [[OK
peanbHBIX 33/1a4 MPUKJIATHOTO XapaKkTepa
Konrtponsnas padora: "[lociienoBareiibHOCTH

111 P b A Bu6moreka [IOK
Y TIPOTPECCUU

112 HenpepsiBHbIC DYHKITMN U UX CBOMCTBA bubnuoteka [JOK
TO‘-IKa a3pPbIBa. ACI/IMHTOTBI I'paduKOB

113 pasp pag Bubmiorexa [[OK
byHKIII
CBoiicTBa KIIUH HENPEPHIBHLIX HA

114 Pymru pep Bu6muorexa LIOK
OTpe3Ke
CBoiicTBa KIIUH HENIPEPHIBHLIX HA

115 Py pep BuGnorexa [JOK
OTpe3Ke
MeTto HHTEPBAJIOB JUIA PEILEHUS

116 AL MHTEP AP Bubmiorexa [[OK

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB JIs pCIICHUS

117 bubmunoreka LIOK
HEPABCHCTB
MeToa MHTEPBAJIOB JJIs1 PEIICHUS

118 AL MHTEP AP Bubmiorexa [[OK
HEPABCHCTB
[IpumeneHne CBOMCTB HEMPEPHIBHBIX

119 PHMEHE Pep Bu6muorexa LIOK
GYHKIUH 171 penieHus 3a1a4
IIpuMeHeHnE CBOMCTB HEMPEPHIBHBIX

120 PHMEHE Pep Bubmiorexa [[OK
GYHKIUH 71 penieHus 3a1a4

121 [lepBast u BTOpast NpoU3BOIHbIC PYHKLIUU Bu6muotexa [JOK
OmnpeneneHue, reoOMEeTPUUIESCKUIA CMBICIT

122 PEACTIEHHC P Bu6mmorexa LIOK
MTPOU3BOTHOM
Onpenencuue, GPU3NYESCKUH CMBICTT

123 peaenerme, ¢ Bubmiorexa [[OK
MIPOU3BOTHOM
VYpaBHeHUE KacaTeIbHOU K TpaduK

124 P pauicy Bu6muorexa LIOK
byHKIIIN
VYpaBHeHUE KacaTeIbHOU K TpaduK

125 P pauicy Bu6mmorexa LIOK
byHKIII

126 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIHUN Bubmuotexa [JOK

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI bubnuoteka [JOK
[Tpou3BoiHASI CyMMBI, IPOU3BEACHMS,

128 POMSBOIHAS CYMMBL, HIPOHSBEACH Bubmiorexa [[OK
YaCTHOTO U KOMITO3UIMH () yHKIIHN
[Tpon3BoiHAS CYMMBI, TPOU3BEACHHS,

129 POMSBOAHAT CYMMBL, [IPOHSBEACH Bu6muorexa LIOK
YaCTHOTO U KOMITO3HUIMH () yHKIIHN
[Tpon3BoiHAS CYMMBI, TPOU3BEACHHS,

130 POMSBOHAT CYMMBL, [POHM3BEACH Bu6muorexa LIOK
YaCTHOTO ¥ KOMITO3HUIINU () yHKITUH

131 Konrtponsnas padora: "[IpousBoanas” Bu6muotexa [JOK

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH bu6mmoreka [IOK




3HaHui: "YpaBHeHus"

133 HOBTOPGVI‘{I/IG, 0606LHeHI/Ie, CHCTEMAaTU3allHs 1 BuGmorexa LOK
3HaHuii: "OyHKIHU

134 HroroBast koHTpOIBHAS paboTa 1 1 bubmuotexa [JOK

135 HroroBas KoHTpoJIbHAsE paboTa 1 1 bubmmoreka [JOK

136 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATH3 AU 1 BuGnmnorexa LIOK
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl

IIpumenenne NPOU3BOIHON K UCCIIEIOBAHUIO

| PUMEHEHHE TP | Bu6morexa LIOK
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI
IIpuMeHeHne MPOU3BOIHON K UCCIIEIOBAHUIO

2 PUMEHEIHE 1P | Bu6morexa LIOK
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI
IIpuMeHeHMe TPOU3BOIHON K UCCIEIOBAHUIO

3 p N p 1 Bbu6nuoreka [JOK
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMmenenre NIPOU3BOIHON K UCCIIEIOBAHUIO

4 PUMEHEHHE TP | Bu6morexa LIOK
(yHKIMI HAa MOHOTOHHOCTD U OKCTPEMYMBI
IIpuMeHeHMe MPOU3BOIHON K UCCIIEIOBAHUIO

5 p N p 1 Bbu6nuoreka [JOK
(yHKIMH HAa MOHOTOHHOCTD U 9KCTPEMYMBI
IIpuMeHeHMe MPOU3BOIHON K UCCIIEIOBAHUTO

6 p N p 1 Bbu6nuoreka [JOK
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO

7 3HAYCHHS HEMPEPhIBHON (QYHKIIUHA HA 1 bubmuorexa [JOK
OTpe3Ke
Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO

8 3HAYCHHS HEMPEPHIBHON (QYHKIIUHA HA 1 bubmuorexa [JOK
OTpe3Ke
HaxosxieHne HanOoIbIIIero ¥ HAMMEHBIIIETO

9 3HAYEHUS HEMPEPHIBHON QPYHKIIMK HA 1 bubmmoreka [JOK
OTpe3Ke

axo’KJIeHuEe HauOOJIBIIIEro U HAMMEHBIIIETO noIMoTeKa
10 H 0 1 bu6 OK




3HA4YEHHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

11

HaXO)KI[GHI/IG HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HA4YEeHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

Bbu6nuoreka [JOK

12

HaxomzerHe HauOOIbIIEro U HAMMEHBIIIETO

3HAYEHUS HeMPEepbIBHON PYHKIINU Ha
OTpE3Ke

bu6mmoreka [IOK

13

[Ipumenenne npou3BOIHOM IS
HaxO0>KJICHUSI HAMJTYYIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

bu6mmoreka [IOK

14

[Ipumenenne npou3BOIHOM IS
HaXOXJCHUS HAUJTYUIIEro PelIeHus B
MPUKIAAHBIX 3a7a4ax

bu6mmoreka [IOK

15

[Ipumenenne npou3BOIHOM IS
onpeJIelIeHUsl CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (OpMYIION HITH
rpadgukom

Bbu6nuoreka [JOK

16

[Ipumenenne npou3BOIHOM IS
OIIpEETIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (OpMYIION HITH
rpaduKoM

Bbu6nuoreka [JOK

17

Kommnosumus pyakmmit

bu6mmoreka [IOK

18

Kommnosumus Gyakmmit

bu6mmoreka [IOK

19

Komnozunust pyHKIui

Bbu6nuoreka [JOK

20

['eomerpuueckue 0Opa3sl ypaBHEHU HA

KOOPJIMHATHOM MJIOCKOCTH

bu6mmoreka [IOK

21

I'eomerpuueckue oOpa3bl ypaBHEHH Ha

Bbu6nuoreka [JOK




KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 . o bubnuorexa [IOK
(GyHKIMH C TOMOIIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PBOOBP Bu6morexa LIOK
epBOOOpa3HBIX
ITepBooOpa3HbIE DIIEMEHTAPHBIX KLU,

24 P P P Pyn bubmuorexa [JOK
[TpaBuiia HaXOXACHUS IEPBOOOPAZHBIX
ITepBooOpa3HbIE IIEMEHTAPHBIX KIHH.

25 PBOODP PHEIX (yH Bu6morexa LIOK
[TpaBuiia HaX0XACHUS IEPBOOOPAZHBIX
Huterpan. I'eomeTpuuecKnii CMBICTT

26 P P Bu6mmorexa LIOK
WHTETpata
Brruncienue onpeneaéHHOro HHTErpaia mo

27 p . p Bbu6nuoreka [JOK
dbopmyne Hetotona-Jleiioania
BrrunciieHue onpeneéHHoro HaTerpaia o

28 peeer P Bu6morexa LIOK
dbopmyne Hetotona-Jleiioania
IIpuMeHeHne HHTErpaia I HaXOXKICHUS

29 PHMEHEE p Bu6morexa LIOK
TIoMIaIeH TUIOCKHUX (BUTYP
IIpuMmeHneHne nHTErpaia Ul HAXO0XKICHUS

30 P . P Bbu6nuoreka [JOK
00BbEMOB reOMETPUUYECKHUX TET
IIpumeps! pemennii nuddepeHaIbLHBIX

31 PUMEPH P bep Bu6morexa LIOK
YpaBHCHHIA
IIpumeps! pemennii tuddepeHIaIbLHBIX

32 PUMEPH P bep Bu6morexa LIOK
YpaBHCHHIA
MatemaTnuueckoe MOJICIIMPOBAHNE PEATbHBIX

33 MIPOLIECCOB € MTOMOIIBI0 AU(hepeHIINATHHBIX bubmmoreka [JOK
YpaBHEHUU
KontponsHas padora: "IlepBooOpa3nas u

34 P P P P bubmuorexa [JOK

uHTerpan”




Tpuronomerpudeckue GyHKINHU, UX

35 . 1 Bbu6nuoreka [JOK
CBOICTBa U TpaduKu
Tpuronomerpuueckue QyHKIHH, UX

36 P . P by ’ 1 bubmmnoreka LIOK
CBOMCTBA U TpapuKu
Tpuronomerpuueckue KIIUU, UX

37 pHl P PyHicumn, | Bu6morexa LIOK
CBOICTBa U Tpaduku
Tpuronomerpuueckue QyHKIHH, UX

38 P . P by ’ 1 bubmmnoreka LIOK
CBOICTBa U TpaduKu
Tpuronomerpuueckue QyHKINH, UX

39 P . P by ’ 1 bubmmnoreka LIOK
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO 1 bubmuorexa [JOK
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YpPaBHEHUH € MOMOIIBIO 1 bubmuorexa [JOK
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPABHEHUH € TOMOILBIO 1 bubmmoreka [IOK
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 YPaBHEHUH € MOMOLIBIO 1 bubmmoreka [JOK
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB 1 bubmuorexa [JOK

45 Pemenne TpuroHoMETpUUECKUX HEPABEHCTB 1 bubmmoreka [JOK

46 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1 bubmuorexa [JOK

47 Pemenne TpuroHoMETpUYECKUX HEPABEHCTB 1 bubmmoreka [JOK
KonTponbnas pabora: "['paduxu

48 P P pad | Bu6morexa [IOK

TPUTOHOMETPHUYECKUX (DYHKIIUH.




Tpuronomerpuueckrue HepaBeHcTBA"

OcHOBHBIE MCTOJbI pCUICHUSA

49 bubmuorexa [JOK
TIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIG METOAbI PCIICHUA

50 p Bu6morexa LIOK
ITOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHI‘;Ie METOAbI PCUICHUA

51 P Bbu6nuoreka [JOK
TIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIG METOAbI PCIICHUA

52 p Bu6morexa LIOK
TIOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIG METOAbI PCIICHUA

53 p Bu6mmorexa LIOK
HOFapH(l)MI/IquKI/IX HepaBeHCTB
OCHOBHI‘;Ie METOAbI PCUICHUA

54 P Bbu6nuoreka [JOK
JIOFapI/I(bMI/IquKI/IX HepaBeHCTB
OCHOBHBIG METOAbI PCUICHUA

55 P Bu6morexa LIOK
JorapupMHUUECKUX HEPABEHCTB
OCHOBHBIG METOAbI PCUICHUA

56 p Bu6morexa LIOK
HOFapH(l)MI/IquKI/IX HepaBeHCTB
OCHOBHI‘;Ie METOAbI PCUICHUA

57 P Bbu6nuoreka [JOK
I/IppauI/IOHaJIbeIX HepaBeHCTB
OCHOBHBIG METOAbI PCUICHUA

58 p Bu6morexa LIOK
I/Ippal_[I/IOHaJILHLIX HepaBeHCTB
OCHOBHBIG METOAbI PCIICHUA

59 p Bu6morexa LIOK
I/Ippal_[I/IOHaJILHLIX HepaBeHCTB
OCHOBHI‘;Ie METOAbI PCUICHUA

60 P bubmuorexa [JOK
UppaLMOHAILHBIX HEPABEHCTB
F APUUYCCKHUEC MCTOObI PCICHU S

61 pad petter Bu6mmorexa LIOK
UppaLOHAILHBIX YPaBHEHHIA

62 I'padmyeckue MeToAbl perieHus bubmmoreka [JOK




HUPPALMOHAIIBHBIX YPAaBHEHUU

63

I'padmyeckue MeToabl pemeHus
[I0KA3aTeIbHBIX YPABHEHUM

Bbu6nmuoreka [JOK

64

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

bu6mmoreka [IOK

65

I'padmyeckue MeToabl perieHus
norapuMUYECKUX ypaBHEHUN

Bbu6nuoreka [JOK

66

I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB

bu6mmoreka [IOK

67

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB

bu6mmoreka [IOK

68

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U JOTapu(PMHIECKUX
YpaBHEHUU

Bbu6nmuoreka [JOK

69

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
YpaBHEHUU

Bbu6nuoreka [JOK

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTrapu(PMUUECKUX
HEPaBEHCTB

bu6mmoreka [IOK

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTrapu(PMUUECKUX
HEPaBEHCTB

bu6mmoreka [IOK

72

KonrtponsHast padora: "UppanuoHanbHeie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCcTBA"

Bbu6nuoreka [JOK

73

KomrmekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu

Bbu6nuoreka [JOK




KOMIIJICKCHOT'O 4ucCJia

KommiekcHbie uncia. Anredpandeckas u

74 TpUTOHOMETpHUYEcKast pOpMBI 3arucu bubmmoreka [JOK
KOMIUIEKCHOTO YHClIa
ApudmeTnueckue onepanuu ¢

75 pu P Bu6morexa LIOK
KOMILUIEKCHBIMH YHCTIaMU
ApubmMeTndeckue orneparuu ¢

76 pucd P bubmuorexa [JOK
KOMILUIEKCHBIMH YHCTIaMU
N300paxkeHre KOMITJIEKCHBIX YHCET Ha

77 p . Bbu6nuoreka [JOK
KOOPJIUHATHON TUIOCKOCTH
N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha

78 p $ Bu6morexa LIOK
KOOPJMHATHOMN TIJIOCKOCTH
®opmyna Myaspa. Kopuu n-oit crenenu u3s

79 pMy yasp P bubmuorexa [JOK
KOMIUIEKCHOTO YHClIa
®opmyna Myaspa. Kopuu n-oit crenenu u3s

80 pMy yasp P bubmuorexa [JOK
KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMIUIEKCHBIX YMCEI IS

81 perieHust GU3NIECKUX U TEOMETPHUICCKUX bubmuorexa [JOK
3ama4
KontponbHas padota: "KomruiekcHbie

82 P P Bu6morexa LJOK
gucia

83 HarypanbsHble u nenble yncna bubmmoreka [JOK

84 HarypanbHblie u 1ienble yncina bu6mmoreka [IOK
[TpuMmeHeHrne MPU3HAKOB IETUMOCTH TIENTBIX

85 P P bubmuorexa [JOK
qucen
[IpuMeHeHne MpU3HAKOB JSITMMOCTH LEITBIX

86 P P Bu6mmorexa LIOK
qHUCe

87 [IpruMmeneHne NpU3HAKOB JETUMOCTH LIENBIX bubmmoreka [JOK




gucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB JCIMMOCTH LEJIBIX

88 ancen: HOJ[ u HOK bubmuorexa [JOK

29 [IpuMeHeHne MpU3HAKOB JSITMMOCTH LEITBIX Butmorexa LOK
YHUCEN: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne nNpU3HAKOB JEIUMOCTH LEbIX BuGmorexa LIOK
YHUCEJ: OCTATKH 110 MOAYJIIO
[IpuMeHeHne MpU3HAKOB JEITMMOCTH HEITBIX

91 yycel: anroputM EBkimaa i permenus bubmmoreka [JOK
3a/1a4 B LEJIbIX YHCIIaX

9 KOHTp"onLHaﬂ pabora: "Teopust menbIx BuGmorexa LIOK
qHUCe
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- bubmuorexa [JOK
CJIEJICTBHS
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- bubmuorexa [JOK
CJIEJICTBUS

95 OcHoBHBIE MeTvozLLI pelIeHus CUCTEM H ) BuGmorexa LOK
COBOKYIMHOCTEH pallMOHATbHBIX YPaBHEHUN
OCHOBHBIE METO/IbI PEIICHUS CHCTEM H

96 COBOKYITHOCTEM UppaIlMOHATbHBIX bubmuorexa [JOK
YpaBHEHUI

97 OcHoBHBIE MeTvo;[H pelUIeHUs CUCTEM U ) BuGmorexa LIOK
COBOKYIHOCTEH MOKa3aTeIbHbIX YpaBHEHUHN

08 OcHoBHBIE MeTvozLLI pelieHus CUCTEM H ) BuGmorexa LIOK
COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUHN

99 OCHOBHBIE METO/BI PEHICHUS CUCTEM U bu6mmoreka [IOK




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

Bbu6nuoreka [JOK

101

[IpumeneHne cucTeM K pelieHuo
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3nuYHBIX 001acTe HAYKH U pealbHOM
KU3HU, UHTEPIPETALUs IOTyYEHHBIX
pe3yabTaToB

Bbu6nmuoreka [JOK

102

[IpumeneHne cucTeM K pelieHuo
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001aCTe HAYKH U peaslbHOM
KU3HU, UHTEPIPETALUs OTyYEHHBIX
pe3yabTaToB

Bbu6nmuoreka [JOK

103

IIpuMeHEHNE HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001acTe HAYKH U pealbHOM
YKU3HU, UHTEPIIpETALUs ITOJY4EeHHBIX
pe3yabTaToB

Bbu6nuoreka [JOK

104

Kontponbras padota: "Cucremsr
paIMOHATBHBIX, UPPALTMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHHUH"

Bbu6nuoreka [JOK

105

PanmonanpHble ypaBHEHHUS C TapaMeTpaMu

bu6mmoreka [IOK

106

PannonanbHbple HEpaBEHCTBA C TapaMeTpaMu

Bbu6nuoreka [JOK

107

PanmonanbsHble cucTeMBbl ¢ TapaMeTpaMu

bu6mmoreka [IOK

108

HppauunoHaibHble ypaBHEHUS, HEPABECHCTBA

[N P G U —

Bbu6nuoreka [JOK




C IapaMeTpamMu

109 HppannoHaiibHbIE CUCTEMBI C TTApaMETPAMU bubmuorexa [JOK
IToka3zaTenbHbIe ABHCHUA, HCPABCHCTBA C

110 P > HEP Bu6morexa LIOK
napameTpamMmu

111 Iloka3aTenbHbIE CUCTEMBI C IIAPAMETPAMHU bubmmoreka [IOK
Jlorapudmudeckne ypaBHCHHS, HEPABEHCTBA

112 pHd P » HEP Bu6morexa LIOK
C mapameTpaMu

113 Jlorapugmuueckue cuCTeMbl ¢ TapaMeTpamMu bubmmoreka [IOK
TpuroHoMeTpHIeCKHUe YpPaBHEHUS C

114 P P P Bu6morexa LIOK
napameTpamu
TpuroHoMeTpuYeCKHEe HEPABEHCTBA C

115 P P p Bu6morexa LIOK
napameTpamu
TpuronomeTpudecKkue CUCTEMEI C

116 P P Bu6miorexa LIOK
napameTrpamu
[TocTpoenue u uccneaoBaHue
MaTEeMaTHYECKHUX MOJICIICH peaTbHbIX

117 N p . Bbu6nuoreka [JOK
CUTyalliu C MMOMOIIbIO YPAaBHCHUU C
napameTrpamu
[TocTpoenue u uccnenoBaHue
MaTEeMaTHYECKHUX MOJICIICH peaTbHbIX

118 5 P 5 Bu6morexa LIOK
CUTYAITUH C IIOMOIIBIO CUCTEM YpPaBHEHHH €
napameTrpamu
[TocTpoenue u uccneaoBaHue
MaTEeMaTHYECKHUX MOJICIICH peaTbHbIX

119 5 P 5 Bu6mmorexa LIOK
CUTYAITUH C IIOMOIIBIO CUCTEM YPaBHEHHH €
napameTpamu
KourponsHaas padora: "3agauu ¢

120 P P Bu6morexa LIOK

napamerpamu"




[ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS

121 . " Bbu6nuoreka [JOK
3HaHui: "YpaBHEHUS
ITosTOpeHue, 0000IIEHNE, CUCTEMATH3ALIUS

122 PEHIE, ~He Bu6miorexa LIOK
3HaHui: "YpaBHEHUS
[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL

123 . n o bubmmnoreka LIOK
3HaHuil: "YpaBHeHus. CUCTEMBI ypaBHEHUM
ITosTOpeHue, 0000ImIEHNE, CUCTEMATH3ALIUS

124 pemme, e Bu6morexa [JOK
3HaHuii: "HepaBeHcTBa
ITosTOpeHue, 0000IIEHNE, CUCTEMATH3ALIUS

125 P e . bubanoreka [JOK
3HaHuii: "HepaBeHcTBa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL

126 PEHIE, e, Bu6morexa LJOK
3HaHuii: "HepaBeHcTBa
[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS

127 . . " bubnuorexa [IOK
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
[ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIUS

128 . . " bubnuorexa [IOK
3Hanuii: "[Ipon3BoaHas u e€ mpuMeHeHue
[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL

129 . n B " bubmmnorexa LIOK
sHanui: "TIpon3BoaHas U e€ mpuMeHeHUe
ITosTOpeHue, 0000IMIEHNE, CUCTEMATH3ALIUS

130 P e ’ . Bu6nmorexa [IOK
3HaHui: "VIHTerpan u ero npuMeHeHHE
[ToBTOpEHUE, 0000IIEHNE, CUCTEMATU3 AL

131 PEHILE, ODODINEHHE, Bu6miorexa LJOK
3HaHuii: "OyHKIHN
[ToBTOpEHUE, 0000IIEHNE, CUCTEMATU3 AL

132 DEHILE, ODOBIICHIE, Bu6morexa LJOK
3HaHui: "OyHKIUK
ITosTOpeHue, 0000IIEHNE, CUCTEMATH3ALIUS

133 P e | ’ Bu6muoreka [IOK
3HaHuii: "OyHKIHN

134 HroroBast koHTpOIBHAS paboTa bu6mmoreka [IOK

135 HroroBas koHTpoIJIbHAsE paboTa Bbu6nuoreka [JOK




136

[ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS
3HAHUU

Bbu6nuoreka [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







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

» Maremartuka. Anrebpa 1 Hayajia MaTeMaTH4eckoro aHanusa, 10 kiacc/
Mep3nsak A.I'., Homuposckuit [[.A., [Tomsakos B.M.; noa penakuuen
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii eHTp « BEHTAHA-I'PA®»; AkiinoHEepHOE 00I1IECTBO
«M3narensctBO «lIpocBenienre»

* Maremaruka. Anrebpa v Hadajia MaTeMaTU4IecKoro aHaiausa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii [I.A., [Tonakos B.M.; noa penakuuei
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y»; AkiinoHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmoteka [IOK
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