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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTUYECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MPOrpamMMe CpPEIHEro oOLIero oOpa30BaHUA,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHS MH(POPMATUKH, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca OOy4YaroIlMecs OBJIAJEBAOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (QOpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHAMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEeHIIero oOpa3oBaHus U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLHUSMHU ajireOpbl M MaTeMaTU4YECKOTO aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIIMM U paccykKIaaTh NEAYKTHBHO, HUCIIOJIb30BATh
00001IeHNEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJOTHIO, (opMupyer
KpPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone usyuenus yueOHOro kypca «Anredpa M Havanda MaTeMaTHUYECKOrO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPHUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOSHUSI MaTEeMATUYECKUX MOJENeH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TOJYYEHHBIX  PELICHWM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcsi Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHEUPHUKY Y4eOHOH
NESATEIIbHOCTH, TpeOYIoLed MpPOJOJDKUTENIBHON  KOHUEHTPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEeHMUSL.

B crpykType yueOHoro kypca «Ausredbpa M Hadaja MaTeMaTH4EeCKOIro
aHaJln3a» BbIAEICHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUECKUe TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEMaTHYECKOro aHaiu3a», «MHo)ecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPKATEITHbHO-METOIMICCKHE JIMHUU H3YYalOTCsSd Ha MPOTSHKEHUW JBYX JIET
oOydyeHHs: Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Apyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI HMHTETPATHBHBIM, IOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JMCUMIUIMH, TaKMX Kak aireodpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUN aHajH3, TEOPHs MHOXKECTB, MaTeMaTH4ecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpPILICHCTBYETCSI yYMEHUE CTPOMTh MAaTEMaTHUYCCKYH) MOJIENb PEaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHUH YU4eOHOTO Kypca, JUis
PEIIEHHS] CAMOCTOSATEIEHO C(HOPMYITMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBepIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBLHBIX YUCEI, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpenHero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIUX B ce0s MCIOJIb30BAHUE Pa3IMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIMMCS MHOXECTBa HATypaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crenuduyecKre 3aJadd W OINepalMu: JCJICHUE HaIelo,
OTIEPHPOBAHME OCTATKAMU Ha MHOXKECTBE ILEJIBIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHATFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETUUECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieoBaTeIbHOMY PACHIMPEHHIO KpPyra HCIHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3IMYHbIX 3a/1a4
dopmupyeTcsi TpeAcTaBICHHEe O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHS.

JIluaus «YpaBHEHUS M HEPABCHCTBA» PEAIM3YETCS Ha MPOTSHKEHUH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
paznene IIporpamMmbpl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibrare OOydYaroIiuecss OBIANEBAIOT PA3IUYHBIMA METOJAMH  PEIICHHUS
palMOHABHBIX, HMPPALMOHAIBHBIX, IMOKA3aTCIbHBIX, JIOTApU(DMUUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepKamux MmapaMerpbl. [loJdy4eHHbIE YMCHHS INUPOKO HCIIOJIB3YIOTCS TPU
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TIPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jannast copepkarenbHasi JIMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyrnaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKalllMX CTeleHu M Jjorapupmbl. brarogaps u3ydeHuro anreOpandecKkoro
MaTepuana INPOUCXOJMUT  JaJbHEWIIEe  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUS OOYy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuid, paboOTl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI JJI PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIbHOCTh U3YUECHHS MaTepuaia. M3yueHne CcTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU JJIs PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHHUMAaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBaTh MOJIY4YEHHbIE (PYHKIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojep>KaTeIbHONW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
U HABBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHON (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHou. Ero mzyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauama mareMaTmyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTEeMAaTUYECKUX, TaK U MPUKIAIAHBIX 3ajad,
JOCTYMHBIX O0YyYaroIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduku CIOXHBIX (PYHKIMHA, ONPENENATh HMX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TE, HAXOIUTh CKOPOCTH HU
yCKOpeHusi IpoueccoB. JlaHHas conep)kareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOEHHUSI MAaTE€MaTHYECKUMX MOJENEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWydlllee peUIeHHe B TNPUKIATHBIX, B TOM YHCIE
COIIMAJIBHO-PKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpMaIbHO-JOTHYECKOTO U
KPEaTUBHOI'O MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONIUXCSI PEe3ybTaTaxX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOojee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/aeiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MAaTHUKH M HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAHHE OIpPEACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOM Kkypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BAHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS ATUX MOJENEd C TMOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpETAIllMy TOJYyYCHHBIX pe3yJabTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesIoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca MIMPOKO HCIOJB3YETCS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  IPAKTUYECKUX  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 Hayana
MaTEMaTUYECKOTO aHATTN3ay.

Ha wusyuyenme yuebHOro kKypca «Anrebpa MW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACEl 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue  omepari ¢ JCUCTBUTENBHBIMH  YHclIaMu.  Momyib
JEUCTBUTEILHOTO YHUCIAa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHUS], TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOIXOISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JJISI PEIICHUS MTPAKTUUECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

Apudmerrueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

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

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBUsA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MIEJIBIX U APOOHO-PAIIMOHAIHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHust YUNCIOBBIX BBIPAKEHUM, COAEPKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHoBHBIE METOIbI peueHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BhIpaXXeHH, COAEPKALTUX JTOTapu(MBbI.

JlorapudmMuueckne YPaBHEHHS. OcHoBHBIE METO/IbI pelLIeHUs
Jorapu(pMUUECKUX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [Ipeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYCHHMs, IPUMEHEHUE OIPEACIIUTENS I pPEeLICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHne NpuKIaIHBIX 33a7a4 C IOMOILIBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U ONPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTYyallMd C IOMOIIBIO
YpaBHEHUU U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O0JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHble (QYHKIHH.
Komnosunust ¢ynkuuit. 'paduk dyHkimu. DieMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil Qynkuuu. Hymn yskumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe (yHKIUH. [lepuoanueckue
dbyaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMUA. MakCUMyMbl U MHHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU Ha TIPOMEKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas QpyHKIMS C HaTypaldbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIHU OOpaTHOM
CTEIIEHU C HATypaJIbHbIM I10KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckass (yHKIUHA, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] YpaBHEHH.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKoOro aHajamnsa

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIENOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON VHYKIIUH. MOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TPOTrpecCHH IS PEIICHUS pealibHbIX —3aaad
IPUKJIAJHOTO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GYHKIMI 17151 penieHust 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTebHOM K rpa@uKy (pyHKIHH.

[IpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M MX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUSl PEeaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4€OHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucaa v BBIYMCICHUSA

Harypansnbie u nensle yucna. [IpumeHeHne npu3HAaKOB JEIUMOCTH LIENBIX
yuces, HauOosbmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcuple uucna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYEeCKHE OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHr M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOABl PEIICHUS TOKAa3aTeIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX OOJacTeld HayKd M peaJbHOU
JKW3HU, UHTEPIIPETALMS IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPaPUKHU

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

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN [UIsI HUCCIEIOBAaHUSA TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvaja MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0O W HAMMEHbBIIErOo  3HAYCHUM
HENpPephIBHON (QYHKIIMHN Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero peELICHUs B
NPUKIAIHBIX 3a/a4dax, ISl ONpPEAEIIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckui CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Herotona-Jleibnua.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAe MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLIECCOB C TOMOILIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

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 TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTIXKEHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMUKH,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYyAYyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3Ju4HbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryisipHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHHUMAHHUE BIIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JiacTu
OKpYXalUIEe Cpepl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX
TOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYeCKOW JesATEeNbHOCTU, JTaroB €€
pa3BUTHS M 3HAYUMOCTH JUIsI DPa3BUTUS [UBUJIM3AIlMU, OBJAJICHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpezesICHUs MOHATUM, YCTAHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(UKaLIWH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHbIE U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISIBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeuiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUCHUHM, YMO3aKIFOUCHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIe U OT MMPOTUBHOTI'0), BBICTPaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ Yy4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (popMHpOBaTH THUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIICHUS] W BBIBOJBI MO pPe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMpOLecca, a TaKkKe BbBIABUTATD
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAINH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

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

CTPYKTYpPUPOBaTh MH(POPMAIINIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparaecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3ybTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJsieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAalleJIEHHbIE Ha IIOMCK
pElIEHUs, COIOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEACTABIATh PE3YIbTAThl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHHBepcaJbHble y4eOHbIe JeHCTBUS



Camoopranusanus:

COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM 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 pe3yjibTaTa pelieHus
MaTeMaTUYECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NPU PEUICHUH 3a]a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBUIYAITHHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpenciiiarh
BUJBl paboOT, JOOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ysibTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbI» M HWHBIE), BBINOJHATh CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMH YJIEHAMH KOMAaH[bI, OLIEHHBATH
KaueCcTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOy4yaroIIMiCSd MOJYYUT CIEAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpammbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOTO aHaTU3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMHU: PALMOHAIBHOE YHUCIO, OECKOHeyHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATH NPOoOW ¥ TPOILEHTHI I PEIICHHS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HH;

MPUMEHSTH MPUOIKEHHBIE BBIUMCIICHUS, IPABUJIA OKPYTIIEHUS, PUKUAKY U
OLIEHKY pPe€3yJIbTaTa BHIYUCICHU;



CBOOOJHO ONEPUPOBATH IOHATHEM: CTENEHb C LEIBbIM IOKA3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTENIBHBIX YNCEN AJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MIOHATHEM: CTENEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: JorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTAPUPMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOIO apTyMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

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

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ IedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONpPENEIUTENh MATpULbl 2 X 2 W €ro IeOMETPUYECKUHA CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHWH,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
VUHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHMUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKCHHI,

CBOOOJHO ONEPUPOBATh HOHATUAMU: HpPpALMOHAJIbHBIC, [OKA3aTEIbHbIE U
jgorapu(pMHUECKH€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (OPMYNBl Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBATh
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMN, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSMHU: OOJIACTH OMpEIENIEHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HYJIU PYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanydeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMM, HaumOOJblllee M HaMMEHbIee 3HauyeHHue (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] PYHKLUS C HATypaJbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTEneHHOW (YHKIMM C HATypalbHBIM U LIEIbIM
nokasaresnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HATypaJbHBIM IT0Ka3aTelleM;

ONepUpOBATh TOHATUSAMH: JIMHEWHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINH, BHITIOTHSTDH JIEMEHTAPHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelIeHus
YPaBHECHUM;

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

UCIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (GOpMYIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOZHO OMEpUPOBATh MOHATHIAMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TUHEHHBIN U
AKCTHIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTe;

UCMOJIb30BaTh NPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEJOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpUPOBAaTh TMOHSATHUSMU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINM, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTH MOHATHEM: (DYHKILHSA, HEMpPEphIBHAs Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIMHN IS pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHSATHSMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUY, KacaTenbHas K rpaduky GyHKIUU;

BBIYKCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MNPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUUd  HaA
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisi OMUCAHUSI peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 33]1a4 U3 APYTUX YYeOHBIX MPEIMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: ONpEACIICHUE, TEOpeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOy4yaroIIMICSd TOJYYUT CIEIYIOIINE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAJIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJIO€ YHCIIO,
MHO>KECTBA HATYpaJIbHBIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4McCel A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIUYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMCa B ajaredpanyeckoil u
TPUTOHOMETPUUYECKO (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jJorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO ONEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoaumbie  (OpPMYNBI  IJIT  PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CozepIKaIKe MOYJIU U TapaMeTphl;

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

MOJICIMPOBATh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMM U TPaPuKu:

CTPOUTh TpadUKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIHIA;

CTPOUTh TEOMETPHUYECKHEe 00pa3bl YpaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMepUpOBaTh MOHATUSAMHU: TrpadUKd  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS Y HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKoOro aHajamn3sa:

UCITIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITUU HEPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUs B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUUAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OTpeNeseHUs] CKOPOCTHM M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opMysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBAaTh TMOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IVIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLILIO UHTETpaIa;

UMETh INPEJACTABICHUE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpUMEpPE
cocraBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MpUKJIaAHbIE 3a7a4d, B TOM YHUCIE COLHUATbHO-?KOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kontponnueie  Ipaxriyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
| MHorowiensl. PaninonanbHble ypaBHEHUS U o4 |
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
yYpaBHEHUI
) Oynkiun u rpapuku. CreneHHas QyHKIUS C 2 |
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. s |
HppauunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pynkums. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapudmudeckne ypaBHEHHUS
6 Tpuronomerpudeckue BbIpAKEHUS U » |
YpaBHEHHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NMPOrpaMMsbI Bceero Kontpoapnbie  IpakTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTbI pecypesI
| UccnenoBanme GyHKIMIA ¢ TOMOIIBIO » 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPUUECKUX (DYHKITHA. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, TOKa3aTeIbHbIE U 4 !
norapuMUYeCKre HEPaBEHCTBA
KommiekcHeie uncna 10 1
HarypanbHsle u niensie yucna 10 1
Cucrembl palliOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHU
8 3ajaun ¢ mapameTpamMmu 16 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoapueie  IMpakruueckue il:syqelmﬂ :)lﬁ];l;IZOBaTenLHLIe
padoThI padoThI pecypest
| MHOXecTBO, orepanuu HajJ MHOKECTBaAMHU |
Y WX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IprMeHeHrne TeOpETUKO-MHOKECTBEHHOTO |
anrmapara 1Jid peleHus 3aaaqd
Pannonansubie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OECKOHEUYHBIC MTEPUOANIECKUE APOOH
Pannonansubie yncina. OOBIKHOBEHHBIC U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
6 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
pelIeHHs TPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOei u MPOIEHTOB IS |
pelIeHHs TPUKIAIHBIX 3a1a4
3 JleicTBuTENbHBIE YKCIia. PalinoHanbHbIe U |
MppALIMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamuu ¢ |
JIEUCTBUTEIbHBIMHU YU CIIAMU
10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 |
CBOMCTBA




11

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLlMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS ENBIX U
JIpOOHO-PaLlMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHHUSA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoro4sIeHBI ¢ TIEeABIMA K0P DUITUSHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUN

18

Pemenue cucrem TMHEHHBIX YpaBHEHUM

19

Marpwuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpenesuTens i peleHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemenue npukinaaHbIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JVHENHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKITUH.
B3anmuo obparnbie pynkiun. Kommosumms

byHKIUI

26

I'paduk Gyakmu. InemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

OO6unacTh onpeaeneHus 1 MHOXXECTBO
3HaueHni pynkuu. Hynn dyakmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

YérHble 1 HeUETHBIEC (QYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMBbl 1 MUHIMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYyHKLINN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKIIT

31

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPAPUKOB ATUX YHKITUNA

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPaPUKOB STHX HYHKIUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom




Hrerorona

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

34 Herorona
CrenenHast GyHKINS C HATypaJIbHBIM U

35 1eIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk

36 Kontponbras padota: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHUH,
COJIepXKaIINX CTETIEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHN U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH,
COJIeprKalINX CTENEHU U KOPHU
Uppanuonanbasie ypaBHeHU. OCHOBHBIE

42 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU
Uppanuonanbabie ypaBHeHU. OCHOBHbIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE

44 METO/bI PEIICHUS UPPALUMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UppalMOHATIBHBIX YPAaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
VPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
UppalMOHAIBHBIX YPaBHEHUH
CoiicTBa u rpaduk KOpHs N-0if cTeNeHn

49 KaK (yHKIIMH 0OpaTHOW CTETIeHHU C
HaTypaJlbHbIM [T0Ka3aTeleM
CoiicTBa u rpaduk KOpHs n-0if cTeNeHn

50 KaK QyHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeeM
KonTtponbhas pabdora: "CBoiicTBa u rpadux

51 KOpHs n-0u creneHu. MppanroHansHbie
ypaBHEeHHUA"

5 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsb ¢ palliOHAIBHBIM [T0KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenbpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMM 115
peuieHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIMM 115

peuieHusl ypaBHEHU I




ITokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUN
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METOJbI PEIIECHUS TTOKA3aTEIbHBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarensHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucmna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

65 JlecsaTnuHbIC U HaTYpaJIbHBIC JOTaPUPMBI 1

66 JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH(PMbI 1
[IpeoOpa3oBanue BRIPAKEHUI, COLEPKALLIAX

67 ’ 1
sorapuMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
Jorapupmbl

70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

7 Hcnonp3oBanue rpadguka GyHKITUN 15 |

pelIeHNs] ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKITUN 15

73 peluieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METObI peIIeHUs Torapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
norapuMHUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 KonTtponsHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMEHTa

21 CuHycC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 onpeAeieHue TPUrOHOMETPUUYECKHUX

(GyHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OIpeeNIEHNE TPUTOHOMETPUUECKHUX 1
(GyHKLUH YMCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUIN

01 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

9 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUMN

94 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUM 1

97 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

98 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHNUA"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTU4eCKOW WHTYKIIUH

MoHOTOHHBIE B OrpaHUYCHHBIC

103 nocsjaeaoBaTeabHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yObIBaro1asi reoMeTpuyecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBaIOIICH
TrE€OMETPUUECKOI MPOTrpeCCUn

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Yucino e. Popmysa CI0KHBIX TPOLIEHTOB

110 Hcnonbs30BaHNe MPOrpeccuu JUisl peIeHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

11 Kontponbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepoiBHBIEC QYHKIIMU U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI TPahUKOB
byHKIHHA

114 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pEIIEHUS

HEPaBEHCTB




Metoa HHTEPBAJIOB ISl PEIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB [T pEIICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

121 [TepBast 1 BTOpast Npou3BOAHBIC (QYHKIIHH

122 Ornpezenenne, reOMETPUYECKUN CMBICTT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIUHA

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN

128 [TpousBogHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

129 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

130 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO Y KOMIO3HUIIMH (DYHKITUH

HTpPOJbHAS Ta: W3BOJIHAS
131 KonTponbnas pabora: "[IpousBonnas”
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuil: "OyHkuun"
134 Hrorosas KoHTpoJbHAS paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIINS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbBIe
Bcero p
padoTbI

IIpakTH4eckue
padoThI

Jara
U3YYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETTPEPHIBHOM
(GyHKINMU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GbyHKIMHM Ha OTpE3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaWMEHBIIETO 3HAUYCHUSI HEMPEPBIBHON
GbyHKIIMH Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUS HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU
(byHKINMU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM JJIs
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXOXJCHUS HAUJTYUIIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
OIIpEeIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpaduKom




17 Kommnosumus pyakmmit

18 Komnozunus pyHKuui

19 Kommnosumus pyakmmit

20 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM "

7 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpU4ECKUNA CMBICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOnuma

73 Brruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyse Hrerorona-Jleibauia

79 [TpumeHeHHne UHTErpaia il HaXOXKIACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [TpuMeHeHHe UHTETpaia il HaXOXKIACHUS
00BbEMOB reOMETPUYECKHUX TET

31 [Tpumepsr pemenuit auddepeHInaTbHbIX

ypaBHEHUI




[Tpumeps! pemenuit auddepeHInaTbHbIX

32 .
YpaBHEHHIA
Matematuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHInaTbHBIX YpaBHEHUH

34 KonTponpHas padora: "[lepBooOpasznHast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpuUeCcKux
HEPaBEHCTB

47 Perienue TpUroHOMETpUUECKUX
HEpPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPHUECKUX (DYHKIIHH.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHOBHBIE MCTOJbI pCHICHUSA

37 UppalMoOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'paguueckue MeTo bl peLIeHUs
UppalMOHAIBHBIX YPaBHEHHH
2 I'paduueckue MeTObI peLIeHUs
UppalMOHABHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPaBHEHUN
64 I'padguueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI peLICHUs
norapuMUYECKUX ypaBHEHUN
66 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padguueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

72

KonrponsHast padora: "UpparnuonanbHele,
MOKa3aTeIbHbIE U JOrapu(pMUUIECKHe
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYECKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

74

KomrmnekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKCIia

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckre onepaum ¢
KOMITJIEKCHBIMH YHCIIAMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM MIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YU CIIa

80

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI




peuieHns GU3NYEeCKUX U FTeOMETPHUUECKHUX
3a1a4

Kontponbnas padota: "KomrmuiekcHbie

82 \
qucna

83 Harypanbnble u niensie yucia

84 HarypanbHbie u 1ienble yncina

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCE

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YUCEI

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOIYIIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJBIX yucel: anroput™ EBkimna mist
pelieHus 3a/1a4y B UEeNbIX YUCIIax

9 KonrtponsHas padora: "Teopust nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-




CIIEICTBUS

95 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHaJIbHbIX YPAaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPPaLMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
98 COBOKYITHOCTEW IMOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu()MUIECKUX
YpaBHEHUU

[IpumeneHne cucTeM K pelieHuo
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

101 pa3nuYHBIX 001acTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTYYEHHBIX
pE3yJIbTaTOB

IIpumeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

102 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTaTOB




[IprmeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y U3

103 pa3nuYHBIX 001aCTE HAYKH U pealbHOM
JKU3HU, HHTEPIIPETAUs MTOJTYYEHHBIX
pE3yJIbTaTOB
Kontponbras pabdota: "Cuctemsr

104 palMOHANTBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapu(PMHIECKUX
ypaBHeHHUH"

105 ParnmonanbsHble ypaBHEHUS € TapaMeTpamMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PanmonanbsHbIe cuCTEMBI C TapamMeTpaMu

108 HppannoHaiibHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMmu

109 HppanuunoHaibHbIe CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApaMETPaAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmudeckue CuCTEMBI ¢
napameTpamu

114 TpuroHoMeTpuuecKkrue ypaBHEHUs C
napameTpamu

115 TpuroHoMeTpuyecKrue HEPaBEHCTBA C

napameTpamu




116

TpuronoMeTpuyecKkue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccneaoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYyalluil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENel peabHbIX
CUTYallUil C MOMOIIbIO CUCTEM YPABHEHHI
C mapameTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaAaTEMATHYCCKHUX MOI[GJIGI‘/JI PCATBbHBIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

120

KonrtponbHas pabdora: "3anauu ¢
napaMmerpamu”

121

[ToBTOpeHme, 0600IIEeH e,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, o600IIEeH e,
cucTteMaTusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3ainus 3Hanuii: "HepaBeHncrpa"

125

[ToBTOpenue, o600IIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpenue, 06001IEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEHNE,
128 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001IEHNE,
129 cucreMaru3auus 3HaHuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEeHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o600IIEHNE, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"
132 [ToBTOpenue, 06001IeHNE, |
cucreMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEH e, |
cucrtemaTtusanus 3Hanui: "Oynkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 0600IIEeH e, |
cucTeEMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 504074246255880625918708617174458765454418972459
Bnagened MopeiBkWHA EBreHma AkakwesHa

OeicTevTened C 23.05.2023 no 22.05.2024



http://www.tcpdf.org

		2023-10-23T00:58:19+0500




