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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpamMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcst Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHUYECKON (hopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKHM, XUMHHU, OWOJIOTHUM, TIOHMMAHUS OCHOBHBIX
TEHJEHUUH pa3BUTUS HKOHOMHMKHM M OOILIECTBEHHOM >XM3HM, IO3BOJISICT OPHEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWIET0 O00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKIMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTB, JIOKa3bIBAaTh
YTBEPKACHHS C MOMOIIBI0O UHIYKIIMK U pacCyaaTh NEAYKTUBHO, HCIOIb30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIILUICHHE.

B xone m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEpPIpETalud MOJy4YEHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEPAaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblii Kypc o0sagaeT 3HAYMTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 yueOHBbIH MaTepual, CcrocoOCTBYIOLUUN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaK M 4epe3 crneunpuky y4eOHOW  JeATeNbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEeHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HadajdaM MaTeMaTHUYECKOrO aHaIN3a JICXKHUT
NeSITeIbHOCTHBIN IPUHLIUT 00Y4EHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3a» BBIIACICHBI
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rpadukn», «YpaBHEHUSI U HepaBeHCTBa», «Havyama MaTemMaTudeckoro aHanmzay, «MHOXKECTBA H
Joruka». Bce OCHOBHBIC COJEpPXKATEIbHO-METOJAUYCCKHE JHMHUM HW3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIET OOydYeHUs Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSS APYT
Jpyra W TOCTENEHHO HACHIIAsACh HOBBIMH TEMaMH W pas3zaenamu. [laHHBI y4eOHBIH Kypc
SIBIISICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe Ccolep)KaHHE HECKOJIbKUX
MaTeMaTHYECKUX TUCIUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHsS, MaTEMATHYCCKHI aHaIn3,
TEOpUsT MHOXKECTB, MareMaTH4ecKas Joruka u npyrue. [lo Mepe Toro kak oOydarommecs
OBIIQJICBAlOT BCE 0Oojiee MIMPOKUM MaTEMAaTHYECKHUM allaparoM, y HHX I[OCIEeI0BATEIbHO
dopMHpyeTCss W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYH MOJEIb pealbHON
CUTYyalluH, MPUMCHSATh 3HAHMS, MOJYYEHHBIC NMPH HM3YUYCHHU Y4eOHOrO Kypca, JJIs peIIeHUs
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHOW MaTeMaTHYECKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTtenpHO-MeTOIMYEeCKass — JMHUsA ~ «Yucina W BBIYMCICHHS»  3aBepIIacT
dbopMHpOBaHHE HABBIKOB HCIIOJH30BAHMS JICHCTBUTEIBHBIX YKCEI, KOTOPOE OBbLIO HAYaTo Ha
YpOBHE OCHOBHOTO 00IIero odpazoBanus. Ha ypoBHe cpemaHero oOimero oOpa3oBaHus 0coOoe
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHI, BKIIIOYAIOIINX B
ceOsl MCIOJIb30BaHKUE PA3IMUYHBIX (OPM 3alUCH YHCIIa, YMEHHE JIENNaTh MPUKUJIKY, BBITOJIHAThH
npuOJIMKEHHBIC BHIYHCIICHHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYpPalbHBIX, IEJBIX, PAlMOHAIBHBIX U
JICHCTBUTENILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoM U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIEITU(PUUSCKUE 3a]]aud U OTEePAIU: JeIICHHE
HAIeJIO, OINEPHPOBAHWE OCTAaTKAMH HAa MHOXKECTBE IICNIBIX 4YHCEN, O0coOble CBOMCTBA
palMoOHAIBHBIX U MPPAIMOHATBHBIX YHCEI, apu(PMETHUESCKHUE ONEPAIMH, a TaKXKe H3BJICUCHHE
KOpHS  HATypaJbHOW CTENIEHH Ha  MHOXECTBE KOMIUIGKCHBIX  uHCel.  biaromaps
MOCJICIOBATEIBHOMY — PAaCHIMPEHUIO KpPyra  HCIOJb3YeMbIX YHCEI W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS IS PEIICHUS Pa3IMYHbIX 3a7a4 (OPMHUPYETCS MpeACTaBICHUE
0 €JIMHCTBE MaTeMAaTHKH KaK HAyKH U €€ POJIM B IIOCTPOSHUH MOJIEJICH PeaIbHOr0 MHUpPa, IIMPOKO
HCTIONB3YIOTCSI 0000IIeHIE U KOHKPETU3aIl.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peallM3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YpOBHE CpeaHero oOmero oOpa3oBaHMs, ITIOCKOJBKY B KaXIoM pasnaeie [Iporpammel
NPEIYCMOTPEHO pElIeHUEe COOTBETCTBYIONIMX 3aaad. B pe3ynbraTe oO0ydaromuecs: OBIaIeBalOT
pPa3IMYHBIMK ~ METOJAaMH  PCILCHHS]  pallMOHAIBHBIX, HPpAIlMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUECKUX U TPUTOHOMETPUUYCCKUX YPaBHCHUH, HEPABCHCTB M CHCTEM, a TaKXke 3ajad,
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GbyHKIMM ¢ TOMOIIBIO TPOU3BOAHON, IPH PEUICHUH MPUKIAIHBIX 3a7a4u U 3a/1a4 Ha HaXOKJCHHE
HanOOJBIINX W HAUMEHBIINX 3HaYCHUN (yHKUMU. J[aHHas coleprkaTeiabHas JIMHUS BKIIIOYAET B
cebs1 Tarke (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH Pacu€Thl MO QGopmynam, Mpeodpa3zoBaHUs
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKECHHI,
collepKalluX CcTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
OPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PACCyKACHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TpeacTaBlIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HayKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaQUKI» TECHO TEPEIUIeTaeTCs C
IPYTMMH  JIMHHSIMM ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbIcIe  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1  Marepuana. V3ydeHue  CTENEeHHOM, II0Ka3aTelIbHOW,
JOTapu(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, UX CBOMCTB M TPaUKOB, UCIIOIB30BaHUE
GyHKUMA s pemieHus 3aJad M3 APYruX Y4eOHBIX TNPEJIMETOB M PEabHOW >KU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKHUM aHAIM30M, TaK M C pEHICHUEM ypaBHEHUN W HepaBeHCTB. [lpu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCHUMOCTH MEX]y pa3IMYHbIMU BEITMYMHAMH, MCCIIEAO0BATH MOJIY4YE€HHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 5TOW cCoOAep)KaTeNbHOW JIMHUM HAIeJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BBIpaXKaTh 3aBHUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON (opme:
aAHAIUTUYECKOW, Tpaduueckoid U crnoBecHOW. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIpUTh KPYr KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX O0YJarOIIUMCS,
TaK KaK y HUX TOSIBJISIETCS] BO3MOKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (DYHKUUHN, ONMPENeNaTh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@Aau GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas coaeprkaTellbHas JIMHHASA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYECKMX MOJENEH peajbHBbIX CHUTyalui, I03BOJIAET
HaXOJUTh HaWIydlllee pelIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHMYECKOrO aHaliu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOrO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
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Y3HAIOT O BBIJAIOUIMXCA PE3YyNbTATax, MOJyYEHHBIX B XOJ€ Pa3BUTUSA MaTEMAaTUKH KaK HAyKH, U
00 ux aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXECTBA M JIOTMKa» BKJIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOMKECTB M MATEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeiJaraloT Hauboiiee
YHUBEPCAIbHBINA SI3bIK, OOBEAUHSIONIMI BCE pa3feiibl MaTeMAaTUKU U €€ INPUIOKEHWM, OHU
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHOoe 1enoe. [loatomy
BOXHO JIaThb BO3MOXHOCTb OOYy4arolleMycsl I[OHMMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BaTh €ro Ul BBIPAXKEHUS CBOMX MbIcied. pyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HAyKH CJIENyeT MPU3HAaTh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMH M  CJIEIOBaHHE ONpEACHEHHBIM IpaBUJaM IOCTPOEHMSI JOKA3aTENIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTH4eCKOM JIOTMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTUYECKOTO
MBILIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHsSI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAU3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YECKOI'O  MOJEIMPOBAHHSA,  KOTOpble  MpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENel pealbHbIX CHUTyallud, HCCIEeIOBaHUS ITHX
MoJieJlel ¢ TOMOIIBI0 ammapara aiareOpsl M MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaluu
MOJIyUEHHBIX pe3yJabTaToB. Takue 3aJaHMsl BIUIETEHbl B KaXAbIM W3 pa3/iejOB MPOTrPaMMBI,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO UCIOJIb3YETCs AJS PEHIeHUs MPUKIaJIHbIX
3agad. Ilpu pemeHuMM peanpHBIX NPAKTHYECKUX 337ay  oOydaroliuecss pa3BHBAOT
Ha0JII0/IaTEIbHOCTh, YMEHHWE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000UIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce N3yYeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAITU3a».

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauaiaa MaTeMaTHYE€CKOTO aHaJINu3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B

HEJIETTIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCJICHUSA

Pannonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOU, MPOIECHTHI, OECKOHECUHBIC
nepuoandeckue 1poou. [lpumenenue qpoodeil i MPOICHTOB TSl PEIICHUS IPUKIIATHBIX 33a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictBuTenpHble uncia. PanuoHanbHble M WMppalMOHANBHBIE Yucia. ApudMmeTnueckue
onepaury C JICUCTBUTEIIBHBIMU 4YHCIaMU. MOJylb JEWCTBUTEIBHOTO YWCIA U €r0 CBOMCTBA.
[Ipubnm>x€HHbIE BBIYUCIICHUS, TMpaBUJAa OKPYTJIEHUSA, MNPUKUAKA U OIEHKa pe3ysbTaTa
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl pEeIICHUS MPAKTUUECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHpb C palMOHANIBHBIM TIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudm uucmna. Coiictsa jorapudma. JlecITHIHBIC U HATYPATBHBIE JIOTAPU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMUCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHHUs! M HEPABEHCTBA

ToxxmecTBa H TOXIECTBEHHbIE TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCHIIbHBIC ypaBHEHUS U ypaBHEHUsI-ClIeICTBHsI. HepaBeHCTBO, pelieHe HepaBeHCTRA.

OcCHOBHBIE METO/IBI PEIICHUS LENBIX U IPOOHO-pAIlOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouneHsl OT OJHOM NEepeMEHHOW. JleneHne MHOrodsieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHoroumnens! ¢ nensiMu kodddunuertamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKECHHH, COAEPIKAIINX CTETICHH U KOPHH.

Uppauronansuble  ypaBHeHHs. (OCHOBHBIE METOJBl  PELICHUS  HUPPALMOHATIBHBIX
YpaBHEHUM.

[TokazaTenpHbIe ypaBHeHUsA. OCHOBHBIE METOJIBI PEIIEHHUS MTOKAa3aTEIbHBIX YPABHEHHUH.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX JOTapHU(PMBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHBIE METONBI PEIICHUS JIOTapUPMUYCCKUX

YpaBHEHUM.



OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHre TPUTOHOMETPHUUECKHUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpU4ECKUX YPaBHEHHM.

Pemienne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYUCIEHUE €ro
3HAYEHMUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHNs CUCTEMBbI JIMHEHHBIX YpaBHEHHI. Pemenue
MPUKJIAJAHBIX 337a4 C IOMOIIbIO CUCTEMBI JUHEWHBIX yYpaBHEHUM. VccienoBanue nmoCTpOEHHOU
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEACITUTENEH.

[TocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIbK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPABEHCTB K PEIICHHI0 MaT€MaTUYECKHX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U pealbHON )KU3HU.

DyHKIUHN U ITpaGUKH

OyHknus, crnocoObl 3ananus (yHKuuu. B3aunmuHo oOpatsblie ¢QyHkuuu. Kommosuius
byukuuii. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKINHN.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHui ¢pyHkuuu. Hymu ¢pynakunuu. [IpomexyTku
3HaKonocTostHCTBA. YETHBIE M Heu€THble QyHKuMU. Ilepmogmueckue ¢ynkmmu. [TpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBbI pyHKIMU. Hanbomnbiiee u HauMeHbIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has U IPOOHO-TUHENHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0OBAHNE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CpoiicTBa u rpaduk KOpHA N-O CTeneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
IIOKa3aTeJIEM.

[ToxazarenbHas u jorapupmuyeckas pyHKINU, UX CBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUH
YHUCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Havana mareMaTH4eCKOro aHaJIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEA0BATEILHOCTEH. MeTol MaTeMaTH4eCKOoM
WHAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BATEIbHOCTH. MCTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBarormas

reometrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUYECKON MPOTPECCHH.



JIMHEeHbI MW SAKCHNOHEHIMAIbHBIM pocT. Yucimo e. Popmyna CIOKHBIX MPOLEHTOB.
Hcrnonbs3oBaHKe NPOTpeCcCuu Il pELICHUS PEANIbHBIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoiicTBa. Toukm paspbiBa. ACHUMITOTHI TpaduKoB
¢byakumii. CBolicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3Ke. METoJ MHTEPBAJIOB ISl PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIHH JJIsl pEelIeHUs 3a/1a4.

[TepBast u BTOpas npousBoaHbIe QyHKIMK. OnpeaeeHrne, TeOMETPUISCKUA U (PU3NIeCKHii
CMBICJI IPOU3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky QpyHKIUH.

[TpousBoaubie sneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbI, POU3BEICHHUS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHuoxkecTBa M JIOTHKA

MHOXeCTBO, OmNepalvy HaJl MHOXECTBAMU M WX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJisg ONUCAaHUS PEaJbHBIX MNPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTHMYECKOro  O0ObEKTa,  CIEACTBHE,

JA0Ka3aTCJIbCTBO, PaBHOCHUJILHBLIC YPABHCHUA.

11 KUIIACC

Yuciia ¥ BbIYHMCIECHUSA

Harypanbable u wnenble uucia. [IpuMeHeHHE NPU3HAKOB JIEIMMOCTH LENbIX YHUCel,
HaubonbIMi o6mui nenutens (nanee — HOJl) u Haumensinee obimee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anropuTMa EBkinja s pemenus 3aiad B [ebIX Yhciax.

KomnekcHele uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdYecKrue ornepalnnun ¢ KOMIUIEKCHBIMU duciamMu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOM IockocTu. Popmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO uucia. [IprMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHus (QU3NYECKUX U
FeOMETPUUECKUX 3aJ1au.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
crnencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C IOMOIINBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUSI UPPALIMIOHATILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEH  palMOHAJIBHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHECHHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajjady U3 pa3IMuyHBIX 00JacTedl HayKM M peaJbHOM JKU3HU, HMHTEpIpeTaluss MOJy4YEeHHBIX
pE3yJIbTaTOB.

DOyHKUUH U rPadpuKu

I'padux xomno3uuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

I'paduyeckue MeToNbl pELIEHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUHU 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havajia maTeMaTH4eCKOro aHaJIu3a

[TpuMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HanOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajJadax, Ui OIpPEJENIEHUs] CKOPOCTH U YCKOPEHHUs IpoLecca, 3aAaHHOro (hopMyiond win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpajia. Beraucienne onpeneaéHHoro NHTerpaia
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHeHue wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IMIOoCKUX ¢HUryp u 0o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAeTupOBaHNe

PCAIBHBIX IMTPOUCCCOB € MTOMOIIBIO III/I(p(I)CpeHLII/IaJ'IBHBIX ypaBHCHI/Iﬁ.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa’aaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHMUYECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, 3TUUECKOTO MOBEICHMS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pelIeHWH, pacCcyXIeHUH, BOCIPUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUECKHE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro oOpasza H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTB),
¢buznyecKoe COBEPIICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN €ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUIHbIM cdepam

npoecCuOHaNbHOM AEsITeTbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE



COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymie mnpodeccurn ¥ peaTru30BBIBATH COOCTBEHHBIC
JKU3HEGHHBIC TUIAHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUHU
MPAKTUYECKUX 3a7[a4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) IKOJI0rH4eCcKOro BOCIMTAHMS:

Cq)OpMHpOBaHHOCTb SKOJIOTHYECKOU KYJIbTYpPbl, INOHUMAHUC BJIHAHUA COLHUAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIBHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JAKOJOTMYECKUX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHUYECKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’KAaIOLIEH Cpelbl, MIaHUPOBaHUE
IIOCTYIIKOB M OLICHKU UX BO3MOXKHBIX IIOCJIEICTBAN JUUISl OKPYXKAIOLIEH CPEMBL;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTUKH, MOHUMaHHWE MAaTeMaTH4eCKOW HayKu Kak cdepbl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHJIN3allWH,
OBJIAACHHUEC SA3BIKOM MAaTCMAaTUKHU U MaTeMaTHYEeCKOHU KyJIBTypOﬁ KaK Cp€ACTBOM IIO3HAHUS MUPA,
TOTOBHOCTH OCYIIIECTBISTH MPOECKTHYIO M UCCIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUYATbHO U

B TpyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornueckue nelcTBUS:

BBIABJIATE MW XapPaKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKW MAaTEMAaTUYCCKUX O6’B€KTOB,
MOHITHM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBI NpPHU3HAK KJIAacCU(UKAIMKU, OCHOBaHUSA I 0000IIeHUus u
CpaBHEHU:, KPUTEPHUU IIPOBOAUMOI0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYKJEHUS: YTBEpPAUTEIbHBbIE U
OTpUIATENIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuHs B (akrTax,
JaHHBIX, Ha6J'IIO)IeHI/I${X n YTBCPKIACHUAX, npeajaratb KpUTCpUun JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX

YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSITEIIFHO OKAa3aTeIhCTBA MAaTEMATUYECKUX YTBEPXKACHUH (TIpsSMBbIE U
OT TIPOTUBHOTO), BBICTpAaUBATh AaApPryMEHTAIMIO, MPUBOAUTH TIPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pemieHus, BHIOMpATh HaWOOJEe MOIXOMSIUA C YYETOM CaMOCTOSITETIBHO —BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble nccienoBareibCcKue IeiCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MMO3HAHMS, POPMYIUPOBATH
BOIPOCHI, (UKCUPYIOIIHE TPOTUBOpEYHEe, NpOoOJIeMy, YCTaHABIMBATh HCKOMOE M JAHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHCE,

MPOBOANWTHh CAaMOCTOSITENILHO  CIUTAHMPOBAHHBIA  JKCIICPUMEHT, HCCIEAOBAHHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOrO OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MEXIy O0BEKTaMH, SIBJICHUSIMU, ITPOIICCCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECcca, a TAK)KE BBIABUTATh MPEINOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX IJI OTBETA HAa BOMPOC U IS
pellIeHus 3aa4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIMIO PA3IMYHBIX BHJIOB H  (QOpM
MPEJICTaBJICHHUS,

CTPYKTypuUpOBaTh  WHGOpPMAIMIO, TPEACTaBIATH €€ B  Pa3NIUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAIE&KHOCTH WHQPOPMAIMU TI0 CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM

KPUTEPHSIM.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUA
Oo0wmenne:
BOCIIPUHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU

06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHA B YCTHBIX W MMHUCBMCHHBIX



TEKCTax, JaBaTh TMOSACHEHUS IO XOJy peUIeHHs 3aJayd, KOMMEHTHUPOBATH MOJyYCHHBIN
pe3yJbTaT;

B Xoze OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TeMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIECHUSMHU JIPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jivuue U CXOJICTBO
MO3HLIMH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJadyM, 3KCIEPUMEHTA, HCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIUIEHUS C Yy4€TOM 3aJay TNpe3eHTAlUd U

0COOEHHOCTEN ayaAUuTOPUH.

PeryasiTuBHbIe YHUBepPCaJbHbIE yueOHbIEe TeiiCTBHUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIUTEIBHBIX TIPOIECCOB, WX PE3ylIbTaTOB, BIAACTh CIIOCOO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHUECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TMpPH PEIICHHH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJIbTaTa MMM M YCJIOBHSM, OOBSICHATH TPHYUHBI
JTOCTHIKEHUS] WM HEAOCTH)KCHUS PE3yIbTAaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, IaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MMOHMMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W WHIUBUAYATBHOW paOOTHI MpH
pelieHny y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpPTaHM3AIMI0 COBMECTHON paboThl, pacmlpeneniaTh BUABI padoT, TOTOBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3YNbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNmoBBIX (popmax padoThl (0OCYkaeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U WHBIC), BBITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
OPYTMMH YICHaMHd KOMAaHIbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO

KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.



INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kiacce oOydaroumuiics TMOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Amiredpa u Havaa
MaTEMaTHUYECKOI0 aHaJIu3a:

Yuciia M BLIYMCIICHUS:

CBOOOZHO OINEPUPOBATh MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TepUOANYECcKas
Ipo0b, MPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JEHCTBUTEIBHBIX
YHCell, MOYyJIb AEMCTBUTEIBHOTO YUCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIs PEIICHUs IPUKIIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUU U peanbHOU KHU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYHCICHUS, MPaBWIa OKPYIJICHHS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
MOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCET ISl PEelIeHHs MPAaKTHYeCKUX 3a7ad U
MIPEACTABICHUS JTAHHBIX;

CBOOOJHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETIEHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOOZHO OMEpUPOBATh MOHATUSAMU: JorapudmM 4Yucia, NECATHYHbIE W HATypajbHbIC
J0rapuQMmsl;

CBOOOJHO OMEpPUPOBATH MOHATHSMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIIEHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUU, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 GUIIMEeHTaMH, KOPHHM MHOTO4WIEHA, MPUMEHSTHh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOMHO OMNEpPUPOBATh TMOHSTHUSIMH: CHCTEMa JIMHEHHBIX YpaBHGHUW, MAaTpHIIA,

OnpeAeuTeNb MaTpullbl 2 X 2 U €ro TEeOMETPUYECKH CMBICI, HCMOJb30BaTh CBOMCTBA



onpenenuTens 2 X 2 g BBIYMCIEHUS €r0 3HAYCHUs, IPUMEHATh ONPENCIIUTENN IS PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUW, MOJEIMPOBATH PEAJbHBbIE CUTYallUH C MOMOUIbIO CUCTEMBbI
JUHEMHBIX YPAaBHEHMM, WCCIEI0BaThb IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpUll U
OIpEeACIIUTENEH, UHTEPIIPETUPOBATh ITOJIyYEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPe0Opa30BaHUs BIPaKEHUI;

BBIMOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKCHHM, COAEP)KAIIMX CTENEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOMCTBA JOrapupmoB uid mpeoOpa3oBaHMs  JIOrapU(PMUUECKUX
BBIPXKEHUI;

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
VI OCYLIECTBIISAS IPOBEPKY KOPHEH;

IOPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMmyasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI TSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBaTh peaJbHbIE CUTYallMd Ha s3bIKe aiureOpbl, COCTaBJIATh BBIPAXKEHHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUM U rpadpuku:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMHO3ULIMS (PyHKUUN, rpaduK (QYHKIHMH, BBINOIHSITH 3JIEMEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKIINH;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH OMNPEACTCHUS U MHOXKECTBO 3HAUYEHUI
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl UM MHMHHUMYMBbI (QYHKIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENeHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nmokasaTesneM, TpaduK CTeeHHOW (YHKIMHM C HATYpaJbHBIM M IEJBIM IOKa3aTesneM, Tpadux
KOpHs N-0M CTEeNEHN KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTeNIeM;

ONEepHpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYHKIUH,

BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U MIOCTPOCHUE UX IPa(PUKOB;



CcBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3aTesbHas M Jorapupmudeckas QyHKLIUHU, UX
CBOWCTBA U TrpadMKH, UCIIOIB30BaTh UX IPadUKH [Tl PEIICHHS YPAaBHEHMIA;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLMN YUCIOBOrO apryMeHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHSAMU: apupMeTHUYecKas U reoMeTpudeckas Iporpeccus,
0eCcKOHEeUHO yOBIBAIOIIAsi TEOMETPUYECKasi IIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyia CI0XKHBIX IPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PealbHbIX 331a4 MPUKIATHOIO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh, CIOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpHPOBATh MOHATUSMH: HENpPEpbIBHBIE (DYHKIMM, TOYKU pa3pbiBa rpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHasE Ha OTpe3Ke, MPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMH JIsl pelIeHns 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: IIEepBas M BTOpas NPOM3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITh TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YAaCTHOTO W KOMITO3UIIMH JIBYX
(GyHKIWH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [T peleHHs 3a1a4.

MHnozxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar Jiisl ONMCaHUsl peajbHbIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATH MOHATUSAMM: OIpEJesieHHe, TeopeMa, YpaBHEHHUE-CIEJICTBHE,
CBOICTBO MaTeMaTH4ecKoro oOO0BEeKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJjacce oOy4aroIIMiCs MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa ¥ Hauana

MaATEMAaTHYCCKOI'O aHaJInu3a»:



Yucia ¥ BbIYMCTCHHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W LEJ0€ YHCIO, MHOXECTBa
HATYypaJIbHbIX M LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenblix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJI PEILEHUs 3a1a4, IPUMEHATh alroput™M EBkinnna;

CcBOOOJIHO OIIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBaTh HATYPAJIbHbIE YKCIIA
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPEeICTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandeckoil M TpUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBAaTh  MOHATUSIMHM:  HMPPALMOHAIBHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIbHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEpPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPHUMEHSThH
HE00X0AuMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUYEecCKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEP KAILINE MOLYJIN U [TapaMeTpBbL;

NPUMEHSTH TpaduuecKre METObI JUIsl PELIEHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJICNIUPOBATh pEeAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpAaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJau4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ynbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOMEeTpHYecKkre oOpa3bl ypaBHEHHUH M HEPAaBEHCTB Ha KOOPAWHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH (QYHKIMU 11 MOACTUPOBAHUS U HCCIEIOBAHUS PEATBbHBIX MPOLIECCOB.

Hauajna MaTeMaTH4YeCKOIo aHAJIU3a;



UCTIONIB30BaTh TPOU3BOJHYIO ISl  HCclenoBaHWs (YHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJUTh HaNOOJbIIIEe U HANMEHbIIIEeE 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B NMPUKIAIHBIX, B
TOM YHCJIE COIMaJIbHO-3KOHOMHYECKHX, 3a/la4yax, Ui ONPENIEICHUS CKOPOCTH M YCKOPCHHUS
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: IEPBOOOpaA3HasI, OMPEACIEHHBIN HHTETPaJl, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleiibuuna;

HAXOJWTh IJIOMIAIH IIOCKUX (QUTYP U 00BEMBI TEJT ¢ TTOMOIIBIO UHTETPAJIA;

UMETh TPEJCTABJICHUE O MATeMAaTHYECKOM MOJICIIMPOBAHWHM HA TMPUMEPE COCTABIICHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemarh MPUKIaIHbIC 33]a4d, B TOM YUCIIE COIMAIbHO-3KOHOMHUYECKOTO U (PU3HUYECKOTO

XapakTepa, CpeaACTBAMH MATEMATUYCCKOTI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
MHorounensl. PainoHanbHble ypaBHEHUS U
24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
Oynkiuu u rpapuku. CreneHHas GyHKIUS ¢
12 1
LEJIBIM [TOKa3aTeIeM
Apudmernueckuit KopeHb N-0if CTENEHH.
15 1
HppaumonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble
10 1
YpaBHEHUS
Jlorapudmuueckast pyHKIUS.
18 1
Jlorapudmuueckue ypaBHEHUS
TpuronomeTpruyeckue BoIpakeHUs U
22 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1




HenpepsiBabie pynkuuu. [IponzBoanas 20 1
[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS . )
3HaHUHI
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoTshI padoThI
pecypcsbl
HccnenoBanne GpyHKIHA ¢ TOMOIIIBIO
1 22 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.
3 14 1
Tpuronomerpuieckrue HepaBeHCTBA
UppanmonansHble, MOKa3aTENbHbBIE U
4 24 1
norapuMuUecKrue HepaBEeHCTBA
5 KommniekcHbie uncna 10 1
6 HarypanbHble u 1ienble yncina 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aa4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )

3HAHUH
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
. MHoO3€eCTBO, onepaluy HaJl MHOKECTBAMU )
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO .
amnmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKHUE TPOOH
Panmonansabie unciaa. OOBIKHOBESHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Ipumenenue qpoOei U IPOIEHTOB TSt L
pelIeHs TPUKIaJAHbIX 3a7a4
. [Ipumenenue qpoOei U IPOIEHTOB TSt L

PEIICHHUA MTPUKIIAJHBIX 3a1a4




JleicTBuTeNbHBIE YKcia. PainonanbHbie U

HppauoOHaJIbHBIC YKUClIa

Apudmernueckue onepanum ¢

,I[GﬁCTBPITGJIBHBIMH qucJjiaMHnu

10

Mopynp E€MCTBUTEIBLHOIO YHCIIA U €TI0

CBOMCTBA

11

[IpubnuxEéHHbIE BRIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA

pe3yiibTara BBIUMCIICHHUI

12

13

14

15

16

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U

HCPABCHCTB

OCHOBHBIE METO/IbI PELLICHNUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U

HCPaBCHCTB

OcCHOBHBIE METO/IBI PELLICHNUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U

HEPABEHCTB

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHA HA MHOTOUIEH C

octaTtkoM. Teopema besy

MHoro4sieHsb! ¢ HeIbIMU KO3 UITHEHTAMH.




Teopema Buera

17 Pewienne cucreM IMHENHBIX YPAaBHEHUN

18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI
Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.

19 Onpenenuresib MaTPUILBI 2X2, €r0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenuresib MaTPUIBI 2X2, €T0

20 FE€OMETPUUECKUN CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

’1 [TpuMmeHeHne onpeaenuTes Ui peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

2 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
Konrtponbnas pabora: "PanmonanbHele

24 ypaBHEHHUs U HepaBeHCTBA. CHucTEMBI
JIMHEWHBIX ypaBHEHUN"
OyHKIMS, CIOCOOBI 3a1aHUs (YHKITUH.

25 B3aumno obpatHble pynkuu. Kommnosunus

byHKINMA




I'paduk pynkumu. dnemMeHTapHBIC

20 npeoOpa3zoBanus rpaduKoB QyHKIIUHA
Ob6nacTp onpeneneHuss 1 MHOKECTBO
27 3HaueHnit pynkiuu. Hynu pyHkmmm.
[TpoMexyTKH 3HaK MOCTOSIHCTBA
Ué&rHple 1 HEUETHBIE (PYHKITHUH.
28 [Tepuoaunueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
29 Haubonbiiee u HaMeHblliee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
30 Jluneitnas, kBagpaTuuHas U IpoOHO-
TuHeHas GyHKuun
31 DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPaPHUKOB ITUX (PYHKLIUH
3 DeMeHTapHOe UCCieI0BaHue U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKIUH
CreneHsb ¢ 1eTBIM TIOKa3aTesneM. buaom
33
Hsrotona
CreneHb ¢ 1eTBIM TOKa3aTesneM. bruaom
34
Hsrorona
35 CrenenHast QyHKIUS C HATypalIbHBIM U




eabIM IToKa3zareieM. EE€ cBoncTBa U

rpaduk

KonTtponbnas padora: "CreneHnas

36
¢dbynakuus. E€ cBolicTBa 1 rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH,
COJIepKaIIMX CTEIIEHU U KOPHU

" [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU

14 UppanmonansHble ypaBHeHUs1. OCHOBHbBIE

MCTOJbI pCHICHUA UPppallOHAJIbHBIX




YpaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 UPPALMOHATILHBIX YPABHEHUM
16 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATIBHBIX YpaBHEHUI
47 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPaLMOHATILHBIX YPABHEHUM
18 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UPpPaLMOHATIBLHBIX YPABHEHUM
CaoticTBa u rpaduK KOpHS N-Oi CTEHeHH
49 KaK (yHKIIMH OOpaTHOU CTETeHH C
HaTypaJIbHbIM I10Ka3aTeleM
CgoiicTBa u rpaduk KopHs N-0if cTenenu
50 Kak (PyHKIIMH OOpaTHOU CTEINEHHU C
HaTypaJIbHbIM IOKa3aTeseM
Konrtponbnas pabora: "CpoiicTBa u rpadux
o1 KOpHs N-oi crenenu. MppannoHanbHbie
ypaBHeHHUA"
CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeleM U
52 . v
e€ cBolicTBa
- CrermneHb ¢ pallMOHATBLHBIM [TOKA3aTeIeM U

e€ CBoOIiCcTBa




Crenens ¢ palOHAJIbHBIM IIOKAa3aTCJICM U

54 . v
e€ cBoiicTBa
- [oka3zatenpHast GpyHKIMS, €€ CBOIICTBA U
rpadguk
- Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
- Hcnons3oBanue rpaduka QyHKIHH 115
peueHus: ypaBHEHU I
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/Ibl PEILIEHNUS TOKA3aTEIbHbIX
YpaBHEHUN
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE
59 METO/Ibl PEIIEHNUs TOKa3aTEeNbHbBIX
yYpaBHEHUHU
[Tokazarenbubie ypaBHeHUs. OCHOBHBIE
60 METO/IbI peIIeHUs MT0KA3aTEIbHBIX
yYpaBHEHUHU
61 KonTponbnas pabora: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapudwm uncna. CBoicTBa Jorapudpma
63 Jlorapudwm uncna. CBoicTBa jJorapudpma




64

Jlorapudm umncna. CoiicTBa jJorapudpma

65 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

66 JlecsaTHuHBbIC U HATYPAJIbHBIC JTOTaPHPMBI

67 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapudMbl

68 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIX
JorapudMbl

69 [IpeoOpazoBanne BEIpAKEHHIA, COACPIKALIX
J0rapupMbl

20 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

- Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

- Hcnonb3oBanue rpaduka GyHKINUN A5
peueHus: ypaBHEHU I

23 Hcnonb3oBanue rpaduka GyHKIUN A5
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

74 METO/IbI pelIeHus Torapu(HMUIECKUX
ypaBHEHUU

75 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE




METO/bI pEIIeHUs JToTapu(PMUIECKUX

ypaBHEHU M

Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU M

77 PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX YPaBHCHUIN

18 PaBHOCHITBHBIC TTEPEXO/IbI B PEIICHUU
JOTapU(PMHUECKUX YPaBHCHUIN

79 KonTtponsHast padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

- ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuronomeTpuydeckasi OKpyKHOCTb,

84 oTIpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 ompeeTIeHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX
90 1
BBIpKEHU I
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX
91 1
BBIpKEHU I
[Ipeobpa3oBanue TPUrOHOMETPUUECKUX
92 1
BBIpOKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
93 1
BBIpOKEHU I
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIA 1
99 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1




100

Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocjenoBaTeIbHOCTeH. MeTos
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust
beckoHneyHo yObIBaroIasi reoMeTpruiecKast

106
nporpeccus
CymMa 6eckOHEeUHO yObIBaroIei

107 5
reoMEeTPUYECKON Mporpeccuu

108 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHMAIIBHBIN POCT.
Uucno e. @opmyra CIOKHBIX TPOLIEHTOB

110 Hcnonp30BaHne IPOrpeccuu sl pelieHust




peabHBIX 33/1a4 MPUKIATHOTO XapaKTepa

KonTtponbHas pabora:

111

"[locnenoBarenbHOCTH U Iporpeccun”
112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA

Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
113

byHKIMHA

CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
114

oTpe3Ke

CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
115

oTpe3Ke

MeTto1 MHTEPBAJIOB JUIsl pELICHUS
116

HEPaBEHCTB

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
117

HEPABEHCTB

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
118

HEPABEHCTB

[IprMeHeHne CBOWCTB HENPEPBIBHBIX
119

GbyHKIMH 115 perenust 3a1a4

[IpumeHeHne CBOMCTB HEMPEPBIBHBIX
120

GbyHKIMH 115 perenust 3a1a4
121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIUU




Onpenenenne, reOMETPUYECKHIA CMBICI
122
MIPOU3BOIHOMN
’3 Omnpenenenne, GU3MUECKUNA CMBICTT
1
MIPOU3BOIHOMN
5 YpaBHeHUE KacaTebHOW K TpapuKy
124
byHKIIUN
5 YpaBHeHUE KacaTelbHOW K TpapuKy
125
byHKITUN
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN
127 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKINH
- [IpousBoaHast CyMMBI, IPOU3BEICHUS,
1
YaCTHOTO U KOMITO3UIIMH ()yHKIIUIA
29 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
1
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA
30 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
1
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA
131 KonTponsnas pabora: "[IpousBoanas”
132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HaHui: "OyHkIun"




134 Wroroas kKoHTpoJBbHAS paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
136 1
3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10
136 10

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
[IpuMeHeHne Npon3BOJHOM K
1 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
3 UCCcleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
4 UCCleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
5 uccaeaoBaHuio GpyHKIUI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
6 [TpumeHeHne POU3BOTHON K 1




WCCIICIOBAaHMIO (PYHKIIMIA Ha

MOHOTOHHOCTb U 3KCTPEMYMBI

10

11

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM

(GyHKIIMH Ha OTpe3Ke

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON

(GyHKIIUM Ha OTpe3Ke

Haxoxxaenue HarnOoIbIIero u
HaUMEHBLIEr0 3HaYEeHUs HEIIPEPBIBHOM
(GbyHKINU Ha OTpE3Ke

HaxoxxaeHue HarnOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenne HaunOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON

(GyHKIMU Ha OTpe3Ke

13

[Tpumenenne npou3BOTHOM IS

HaXOXJACHUA HAWJITYUIICTO PCHICHUS B




MPUKIAAHBIX 3aa4dax

[IpuMeHeHne Npou3BOJHON IS

14 HAaxO0’KJICHUs HAWJIYYILEro peuicHus B
MPUKIIAJHBIX 3a7a4ax
[IpuMeHeHne Npou3BOJHON IS

15 OIIpeZICNIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (opMysoN Hiu
rpadgukom
IIpuMeHeHre NpOU3BOIHON A1

16 OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (POPMYIIOH HITH
rpaduKoM

17 Komnozunus ¢pyHkimit

18 Kommnosurus ¢yHkImit

19 Kommnozumust pyHKImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM TNIOCKOCTH

’1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TIOCKOCTH

2 KonrtponsHas padora: "UccnenoBanue

(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"




[TepBooOpasHasi, 0CHOBHOE CBOHCTBO

23
epBOOOpPa3HBIX

Y [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaXOXKACHUS IEPBOOOPA3HBIX

- [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKICHHUS IEPBOOOPA3HBIX
NHuterpai. I'eoMeTpu4eCcKnuid CMBICI

26
UHTETpajza

”7 Beruucnenue onpenenéHHoro HHTerpana
no hopmyne Herorona-JleliOuuma

- Brruncienue onpenenéHHOro HHTErpaia
no hopmyne Herorona-JleriOnmma

29 [TpumeHeHne MHTETpaa A HaXOXKACHUS
iouaiel IIoCKUxX Guryp

30 [TpumeHeHne MHTETpaIa A HAXOXKACHUS
00BbEMOB Ir€OMETPUYECKHX TET

a1 [Tpumeps! pemennii udppepeHInanTbHbIX
ypaBHEHUH

3 [Tpumeps! pemennii 1uppepeHInaTbHbIX
ypaBHEHUH

33 MareMaTHuecKoe MOJICITUPOBAaHHE




peaJIbHBIX MIPOLIECCOB C TOMOIIBIO

mudepeHIHaTbHBIX YPaBHCHUM

Konrtponsnas padora: "[lepBooOpasnas u

34
uHTerpan

3 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 yYpaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

1 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
Perienue TpUroHOMETpHUECKUX
44
HEPaBEHCTB
Perrenne TpUroHOMETpHUYECKUX
45
HEPaBEHCTB
Perrenne TpUroHOMETpHYECKUX
46
HEPaBEHCTB
Perienue TpUroHOMeTpHUUECKUX
47
HEPaBEHCTB
KontponsHas padora: "['paduku
48 TPUTOHOMETPUUECKUX (QYHKIIHM.
Tpuronomerpuyeckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
- OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
£ OCHOBHBIE METO/IbI PEeILICHUS

IMOKa3aTCJIbHBIX HEPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> MOKa3aTeIbHBIX HEPABEHCTB
c3 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB
- OCHOBHBIE METOBI PELICHUS
norapu)MIUYECKUX HEPABEHCTB
- OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB
- OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB
- OCHOBHBIE METOJIbI PEILICHUS
HPPalMOHATILHBIX HEPABCHCTB
- OcHOBHBIE METOBI PELICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB
- OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB
50 OcHOBHBIE METOBI PELICHUS
UppaIllMOHATFHBIX HEPABEHCTB
61 I'padmueckue MeToabI perieHus
UppaIMOHAILHBIX YPaBHEHHIMA
62 I'padmyueckue MeTOBI pemIcHUS




HMPPALMOHAIIBHBIX YPaBHEHUN

I'padmyeckue MeToAbI pelieHUs

o3 [I0Ka3aTEeNIbHBIX YPABHEHUI

64 I'padpuueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB

- I'papuueckue MeTo bl peLeHus
JorapupMHUUECKUX YpaBHECHUN

- I'paduueckue MeTo bl peLIeHus
norapuMUIECKUX HEPABEHCTB

57 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peleHus

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peLeHus

70 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB

- I'paduueckue METOIBI peIICHNUS

MOKa3aTeIbHBIX U JorapupMUIecKux




HEPABEHCTB

KonrtponsHas pabdora: "UpparnuoHaibHeie,

72 MoKa3aTeIbHbIE U JJorapudMuyeckue
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TpUTOHOMETpUYECKast (POPMBbI 3arucu
KOMILJIEKCHOT'O YHCIIa

- Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMU

26 Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YU CJIaMHU

- N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOP/AMHATHOH MJIOCKOCTH

- N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TNIOCKOCTH

29 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCITa

80 ®opmyna Myaspa. KopHu n-oii ctenenu

N3 KOMIIICKCHOI'O 4HcCJjia




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

81 pereHust GU3NIECKUX U T€OMETPUICCKUX

3aa4y

Kontponbnas padota: "KomrmiekcHbie
82

yucna"
83 HarypanbHble 1 1ensie ynciaa
84 HatypanbHble u Lienble uncia

[IpumeHeHne MpU3HAKOB AETUMOCTH
85

LIETBIX YUCEI

[IpuMmeHeHne MpU3HAKOB AETUMOCTH
86

LEJbIX YUCEIl

[IpumeHeHne MpU3HAKOB AETUMOCTH
87

mensix uncen: HOJL u HOK

[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
88

mensix uncen: HOJL u HOK

[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
89

LEJBIX YUCEI: OCTATKH 10 MOIYJIIO

[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH
90

LEJTBIX YUCEI: OCTATKH [0 MOIYJIIO

[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH
91

LEJIBIX YKCeN: anroput™ EBkinuaa mis




pelICHUs 3aa4 B LCJIbIX YHUCIaX

92

KonTponpHas padora: "Teopus memnbix

yucen"”

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-

CICOCTBUA

94

CucremMa 1 COBOKYITHOCTh ypaBHEHHII.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-

CIICACTBHA

95

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKynHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEN UPpallMOHATIBbHBIX

ypaBHEHUH

97

98

99

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX

ypaBHEHUH

OcHoBHBIC MCETOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH JIorapu(hMUIECKUX




YpaBHECHUI

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX

ypaBHEHUU

101

102

103

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IUYHBIX 00JaCTe HayKH U peallbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX

pe3yJIbTaToB

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX

pe3yabTaTOB

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyYECHHBIX

pe3yNbTaToB

104

Kontponbras padora: "Cuctemsr
palrOHAIBHBIX, UppallUOHAJIBHBIX

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX




ypaBHeHuUi"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu
PanmonanbHble HEpaBEHCTBA €
106
napameTpamu
107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu
HppauunonanbHble ypaBHEHMS,
108
HEpaBEHCTBA C MapamMeTpaMu
HppanmoHanbHbIe CUCTEMBI C
109
napameTpamu
[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
110
napameTpamu
111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU
Jlorapudmuueckue ypaBHeHUs,
112
HEPABEHCTBA C TapaMeTpamMu
Jlorapudmuueckue cucTeMsl ¢
113
napameTpamu
Tpuronomerpuyeckue ypaBHEHHUs C
114
napameTpamu
TpuronomeTrpruyeckue HepaBeHCTBA C
115
napameTpamu
116 TpUroHomMeTpruIecKre CUCTEMBI C




napameTpamu

[ToctpoeHue u uccnenoBaHue

MaTeMaTUYECKUX MOJIENIEeH peaabHbIX
117
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTtpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO CUCTEM YPaBHEHHI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue

9 MaTeMaTHYECKUX MOJENIEHN peaabHbIX
11
CUTYalMi C IOMOLIbIO CUCTEM YPAaBHEHUI

C rmapamMeTpamMu

120 KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, o6o0IIEHNE,
121

cucTeMaTu3anus 3HaHuii: "YpaBueHus"

[ToBTOpenue, o6o0IIEHNE,
122

cucTteMaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 06001IeHNE,
123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUSI.

Cucremsbl ypaBHeHUI"




[ToBTOpenue, 06001eHNE,

124
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpenue, 06001eHNE,

125
cucrtemaTtusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHme, 06001IEHNE,

126
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHme, 06001IEHNE,

127 cucteMatusanus 3Hanuii: "[IponsBoaHas u
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

128 cucteMaTtu3anus 3Hanui: "[Ipon3BoaHas u
e€ nmpuMeHeHue"
[ToBTOpenue, o6o0IIEeHNE,

129 cucreMmarusanus 3Hanui: "[IponsBognHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IeHNE,

130 cucTeMarusanus 3HaHui: "MHTerpan u ero
npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

131
cucTeMaTu3alus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE,

cucTeMaTu3alus 3HaHuii: "OyHkuun"




[ToBTOpenue, 06001eHNE,

133 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1

135 Hrorosas koHTpobHas paboTa 1 1
[ToBTOpeHue, 0600mIEeHNE,

136 1
cUcTeMaTu3aIys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10
136 10

I[TPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. B.M. I'mu36ypr MaremaTtuka. AnreOpa ¥ Hadajga mMaTeMaTHyeckoro ananusa. 10 kiacc.
Kontponbnsie paboTsl. ba3zossiit yporens. ®I'OC. - M.: Muemo3uHa, 2019.

2. B.M. I'mu3bypr Marematuka. Anrebpa M Hayala MareMaThdyeckoro ananmsa. 11 xmacc.
Kontponsusie padotsl. ba3ossiii ypoBenb. I'OC. - M.: Muemosuna, 2019.

3. JILA. AnekcanapoBa Marematuka. AnreOpa 1 Hayaa MaTeMaTH4YecKoro aHaiau3a. 10 kimacc.
CamocrosrenbHble padoTbl. ba3oselii yposenb. PI'OC. - M.: Muemo3una, 2019.

4. JI.A. AnekcangpoBa MaremaTnka. Anredpa 1 Hadaja MareMaTH4ecKkoro aHanusa. 11 kiacc.
Camocrositenbubie padoTsl. basosslii ypoers. ®I'OC. - M.: Muemosuna, 2019.

5. M.A. Nuenckas ['eometpusa. Camocrositenbubie paboThl. 10 kinace. bazoBelil ypoBeHb. — M.:
IIpocsemenue, 2019

6. M.A. Uuenckas ['eomerpus. Camocrositenbabie paboThl. 11 kinace. ba3oBeiii ypoBeHb. — M.:
[Tpocsemienue, 2019

7. M.A. Nuenckas ['eomerpus. Kontponbsnslie padotbl.10-11 kimacesl. bazoBsliit ypoBeHb. — M.:
ITpocsemenue, 2019

8. B.M. I'mu3Oypr Marematuka. AnreOpa M Hadaja mareMmarhyeckoro aHanmusza. 10 kiacc.
KonTponbusie padotel. ba3ossiit u yrinyonenusiii yposau. ®I'OC. - M.: Muemosuna, 2019

9. B.M. I'mu30ypr MaremaTuka. AnreOpa M Hayaja MaTeMaTH4eckoro asammsa. 11 kiacc.
Konrtpomnsnsie paboThl. ba3oBsiii u yriny6nennsiit ypoBau. ®I'OC. - M.: Muemo3uHa, 2019

10. JI.A. AnekcangpoBa Martemaruka. AnreOpa v Hayajla MaTeMaTuyeckoro aHanusa. 10 kiacc.
CamocrositenbHble paboThl. ba3oBsrit u yrinyonennsiit ypoBau. @I'OC. - M.: Muaemo3una, 2019
11. JLA. Anekcannpoa MaremaTtnka. Anredpa 1 Hadana MaTeMaTHUecKoro aHanusa. 11 kiacc.
CamocrosrenbHble paboThl. bazoBeiii u yrioyonenusiii yposau. @I'OC. - M.: Muemo3uHa, 2019
METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. AI'. Mopakosuu Marematuka. Anredpa M Hayana mMaTemMaruyeckoro ananuza. 10 kiacc.
ba3oBelif 1 yriyOneHHbIH ypoBHU. Mertonudeckoe mocodue st yuurens. M.: MHeMo3uHa,
2019

2. AT'. Mopakosuu Marematuka. Anredpa u Hayana MaTeMaTHueckoro aHanusa. 11 kiacc.
bazoBeiii 1 yrioyOneHHbIH ypoBHH. MeTtomuueckoe mocooue mis yuutens. M.:. MHeMmo3uHa,
2019

3. C.M. Caaksn I'eomerpus. Iloypounsie pazpaborku. 10-11 kmaccel. - M.: IIpocserenue,
2017



OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.  https://lecta.rosuchebnik.ru  O6pasoBarenbnas  miarpopma LECTA  —  owmaiin

00pa3oBaTeNbHbII MPOEKT.

N

. http:/Hfipi.ru «®enepanbHbIil HHCTUTYT MEIATOTHYECKUX H3MEPEHHI»

w

. http://school-collection.edu.ru Exunas xomreknus miudpoBbix 00pa30BaTeIbHBIX PECYPCOB.

SN

. http://www.math.ru Caiit nocesiies MaremMaTuke (M MaTeMaTHKaM).

(62}

. https://resh.edu.ru/ Poccuiickast aiekTpoHHas MIKOJIA.

(2]

. https://ege-study.ru ET'D-Cryaus

~

. https://ege.sdamgia.ru Caam 'MA: Pemry EI'D

8. https://foxford.ru/ OmnutaiiH-1Kos1a doxchopa
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