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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblll Kypc «AunreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAJIN3a» SBISAETCS
OJHUM M3 HauOoliee 3HAUMMBIX B IMPOrpaMMe CpeaHEero o0Imero oOpa3zoBaHUS,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
U3yYEHUsl BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpyeET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0ydaroluXcs Ha ypOBHE, HEOOXOANMOM
IJI OCBOEHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTHUX
aUcUMIIMH. B pamkax naHHOro y4eOHOro Kypca oOOydaroluecsl OBJIaJEeBAarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4Ieckor hopme.

VY4eOHplii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOIO aHajn3a 3aKIaJbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIQJCHHUSI 3aKOHaMU (U3UKHU, XUMUH, OHOJIOTHH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIUI Pa3BUTUS SKOHOMUKH U OOIIIECTBEHHOH KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX MHQPPOBBIX MU KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JAJS JalbHEWIEro oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiaZieHHE aOCTPAaKTHBIMH UM JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH ajreOpbl MU MaTEeMaTHUYECKOTO aHajiu3a pa3BUBAeT
yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTBH, JIOKa3bIBATh
YTBEPXKACHUS C MOMOINBIO MHAYKIIMH U PacCy>kKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
0000IIeHNEe U KOHKpETH3aluio, a0CTparupoBaHUE U AHAJOTHUIO, (OopMHUpYeT
KpPEaTUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xone m3yuenuss yueOHOro kypca «AinredOpa ¥ Havajlla MaTeMaTH4YECKOrO
aHaln3a» 00y4YaroIIuecs MOJY4YaroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO TOCTPOCHHUSI MaTEMaTUYECKHX MOJIEJeN peallbHbIX CUTYyaluH,
UHTEPIPETallMd  TOJIYYEHHBIX  pELIeHMH, 3HAKOMATCI C  IpUMepamu
MaT€MaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHATIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CIOCOOCTBYIOLIUIA
(OpMHPOBaHHIO HAYYHOIO MHUPOBO33PEHMs, TaKk M 4Yepe3 crneuuduky ydeOHOM
AESITENbHOCTH, TpeOyIolmell MPOJOKUTENbHOM  KOHIICHTpAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYECHHBIH
pe3yJIbTart.

B ocHoBe MeTonuku oOOydeHHsl anredpe W HavajaM MaTeMaTH4eCcKOoro
aHaln3a JICKUT ACSITEeTbHOCTHBIN NMPUHIUI 00yUYCHHS.

B crpykrype ydeOHOoro kypca «Aunrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIN3a» BbIIEIIEHBI CIEAYIOUINE COAEPKATEIbHO-METOANYECKUEe TUHUM: «Yucna
U BbIUKCIEHU», « DyHKUMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoXkecTBa M  Joruka». Bce ocHoBHbBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM M3y4aloTCsid Ha MPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OMOJHSI
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMU W pasnenamu. [laHHBIN
y4eOHBIA KypC SIBISIETCA WHTETPAaTUBHBIM, IIOCKOJIbKY OOBeAWHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MaTeMaTHUYECKUM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecss OBIaJeBalOT BcE Oosee
MIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIeN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENIb pealbHOMN
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYUYEHHbIE NPU U3YYEHUU y4yeOHOro Kypca, 1Jis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITMPOBAHHONW MAaTeMaTHYECKOW 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenbHo-MeTOIMYeCKas: JUHUS «YKcia W BBIYMCICHUS» 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCHOJIb30BaHUS JACHCTBUTENIbHBIX UUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHHE  yJensieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOs HCMOJIb30BAaHUE PA3TMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaThb NPUKHUIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YHUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOUIMMCs MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcell. B  KaXIoM H3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHenu(UYeCKUe 3aJadud M ONepaluu: JeJIeHHe HaIelo,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX YHCEN, OCOOBbIe CBOICTBa
palMoHaNbHBIX M HUPPAIMOHATIBHBIX YKCel, apu(pMETHUECKHE ONEpaliy, a TaKkKe
U3BJICUEHNUE KOPHS HATypaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIB3yeMBIX YHCeT |
3HaKOMCTBY C BO3MOXKHOCTSIMU MX TMPUMEHEHHS I PEUICHHs Pa3IMYHBIX 3a/1ad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MAaTeMaTUKHM KaKk HayKH U €€ poyu B
IOCTPOEHUU MOJIENEH pealbHOTO MHpa, IIUPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKPETH3aIIHsL.

Jluanus «YpaBHEHUS W HEPABEHCTBA» pEATM3yeTCs Ha MPOTSHKEHUU BCEro
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydalolIUecs OBIAJCBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapu(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. llodyuyeHHbIE yMEHHMS HIMPOKO HCHOJIBb3YIOTCS MpH
UCCIIeIOBaHNH (YHKIIUN C TIOMOINBIO MPOM3BOJHON, MPU PEHICHUN TPUKIATHBIX



3a]a4 W 3aJa4 Ha HAXOXKJCHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUNH (QYyHKIUU.
JlaHHas coneprkaTenbHasl JUHUS BKIOYAET B ce0s Takxke (popMHpOBaHUE YMEHHM
BBINIOJIHATH  pacy€Tsl 1Mo  ¢opMynaMm, MpeoOpa3oBaHMs  pallMOHAIbHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKXkKe BBIPAKEHUH,
COJIEp>KaIllMX CTENeHUu U Jiorapudmel. bmaromaps m3ydeHuro anredpandeckoro
MaTepuana  MPOUCXOAWUT  JlalbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0YyYaronuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AureOpa
npegiaraet d(Q(EeKTUBHbIE HWHCTPYMEHTHI JUIsl pEIICHUS MPaKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «QDYHKIMM U Tpa@UKH» TECHO
HepervieTaeTcs ¢ APYTMMH JMHUSAMH Y4YEOHOTrO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICIIE 3a7a€T MOCIIeI0BATENbHOCTh U3YUeHHUsI MaTepuania. M3yyenue creneHHou,
MOKa3aTeJIbHOM, JJIOrapu()MUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (QYHKIUN JUIsl PELICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MaTeMAaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUU U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercsa (pOPMUPOBAHMIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBHCHMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTesIbHON JTUHUM HALEJIEH Ha pa3BUTHE YMEHUMN
¥ HaBBIKOB, IMO3BOJIAIOIIMX BBIpaXaTh 3aBHUCHUMOCTH MEXKAYy BEITUYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCIIOIb30BaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHusa «Hauana mareMaTHyeckoro aHajivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTWYECKUX, TaK U MPHUKIAIHBIX 3a/a4,
JOCTYMHBIX OOy4YaloIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXHOCTb CTPOHTD
rpaUKu CIOXHBIX (PYHKUMH, ONpeAensTh WX HauOOJIbIIME M HaUMEHbIINE
3HAYECHUsI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpEeHHsl IpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYallUH,
NO3BOJISIET HAXOAWTh HaWiyylllee pElIeHWe B TMPHUKIAJHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4eCKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaIbHO-IOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecst y3HaKT O



BBIJIAIONIUXCST PE3yibTaTaX, TMOJYYECHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepikaTebHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA) BKIIOYAET B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKOW JIOTHKH. TeopeThko-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC ITKOJIHHOW MaTEeMATHKHU
U TpeajararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/eibl
MaTeMaTUKH H e€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MAaTEMAaTHUYECKHE
TUCIUIUTMHBI W WX TPWIOKEHUS B eauHoe Ienoe. lloaToMy BakHO JaTh
BO3MOXKHOCTh OOYy4YarIIeMycs TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMAaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHUS CBOUX MBICICH.
JpyruM BaKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €Ul CTPOrocTb OOOCHOBAaHUM U CIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEeMEHTaMHu
MaTEMaTUYECKON JIOTUKHA CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXcs, TO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUS Ha OCHOBE JIOTHYECCKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHUESCKOTO MBIITUICHHS.

B ydyebnom kypce «Anrebpa W Havala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJCIUPOBAHUS, KOTOpHIE MPU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJIEIEH pealbHBIX
CUTyallMii, WCCIAEAOBAHHS D3THX MOJEIEH C TOMONIBIO ammapaTra aireOpbl u
MaTEMaTUYECKOr0 aHajlu3a, WHTEPIPETAINH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK]IbIM U3 Pa3/IesioB MPOTPaMMBbI, OCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCS JUIA PEIICHUS NPHKIaJAHBIX 3amnad. [Ipn
pEIICHNN  pEaTbHBIX  MPAKTHYECKUX  3a7a4  OOydJaroIIuecs:  Pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MpOOJieMy.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX —3a]a4
OpraHu3yeTCcsl B TPOIecce M3YYCHHS BCEX TeM y4eOHOro Kypca «AnreOpa u
HayaJla MaTeMaTUYeCKOTO aHaTTu3ay.

Ha wu3ydenne yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Hezeno), B 11
Kkiacce — 136 JacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yucjia ¥ BBIYUCTICHUA

PaunonanbHble yncia. OOBIKHOBEHHbIE U JECATUYHBIE IpOOH, MPOLIEHTHI,
OeckoHeuHble Tepuoanueckue Apoou. Ilpumenenue apoOedt U MPOIEHTOB IS
peleHns NPUKIaAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACiel 3HAHUN U peaIbHOM JKU3HHU.

JelictBuTenbHble uKcia. PanvoHalmbHbIE YW UPpaUMOHAJIBHBIE YHCIA.
ApudpmeTnueckue  Omepanud ¢ JCHCTBUTENBHBIMH  4HucilamMu.  Moaynb
JCHCTBUTEIBHOTO YHCIIa U er0 CBOMCTBA. [IpubnmxEHHbIe BRIUKCICHUS, TTpaBUiIa
OKpPYTJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHUM.

Crenenp ¢ uenpiM mnokaszarenemM. buHoM Herorona. Hcenmons3oBanue
MOJIXOAIICH (POPMBI 3aIHCH IEHCTBUTEIBHBIX YUCEIN [Tl PEIICHUS IPAKTHUECKUX
3a/1a4 U NPEJICTABICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiicTBa norapudma. JlecsTuuHble U HaATypajbHBIC
J0Tapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-clenCTBUA. HepaBeHCTBO,
pelneHne HepaBeHC CTBA.

OCHOBHBIE METO/BI PEUICHUSI LENbIX U APOOHO-pAlIMOHATIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwieHbl OT OJHOW NEpPEMEHHOW. JleleHne MHOrodseHa Ha
MHOIO4WIEH ¢ ocTtarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
koddppunuentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IbI peuieHus
VppalMOHAIbHBIX YPaBHEHUI.

[loka3zarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELIEHUS MOKa3aTeJIbHbIX
YpPaBHEHUM.

[IpeoOpazoBanue BbIpaXXeHHH, COAepKATUX JTOTapUu(MBbI.

Jlorapudpmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI peIIeHMs
norapuMUYECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemienne cucrteM nMHENHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JMHEWHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHHE ONpPENeTUTENs ISl PEeIIeHHUs
CUCTEMBI JIMHEWHBIX YypaBHEHMM. PelleHne nNpuUKIagHbIX 3a1ad € ITOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccimenoBanue NOCTPOEHHOW MOAEIU C
MOMOIIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. lIprmeHeHHMe ypaBHEHHMI W HEPABEHCTB K PELICHHIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jUyHbIX 00JlacTeil HAyKH U peasbHOM
KU3HU.

DYyHKIUU U TPaPUKHU

@yHkuusA, crnocoObl 3amanus (QyHKIUU. B3aumMHO oOpaTHblE (YHKIHH.
Komnosummst  gynkiuii. 'paduk  QyHKImm. DineMeHTapHbIE MpeoOpa3oBaHUs
rpauKoB GyHKITUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dyHkumm.
[IpomexxyTku 3HakonocTostHCTBA. UETHBIE 1 HeUE€THBIE PyHKUMU. [lepuonnueckue
¢bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkuun. Haubonbiiiee u HauMeHblee 3HaueHus: QyHKIIMKA HAa POMEXKYTKE.

Jlunelinas, KBaApaTHU4Has W JPOOHO-IMHEHHass (GYHKIUU. DJeMEHTapHOe
HCCJIEI0BAHNUE U IMOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIHS C HATypalbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa M TpaduK KOPHS N-OM CTENMEeHM Kak (PYyHKIMH OOpaTHOMU
CTENIEHU C HATypaJbHbIM IMOKA3aTEJIEM.

[loka3artenbHass u jorapupmuyeckas (yHKUHHU, UX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMIA 1S peIIeHUs ypaBHEHUH.

TpuronoMmerpruueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKLHIA YUCIOBOIO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoleccax M SBICHUSX.
['padmiku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaIn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJaHMsl IIOCJIEAOBATEBLHOCTEH. MeTon
MaTeMaTU4eCKOn WUHIYKUHUU. MOHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEIOBATENBHOCTH. VCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOI'O aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH Tr€OMETPUYECKON
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
npoueHToB. Mcmonp30BaHME MPOrPECCUU Il PELICHUsS pealbHBIX 3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepoeiBHBIe (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIMHA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JI1 PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA 1715 peleHus 3a1a4.

[lepBas u BTOpas nmpousBoaHble GyHKIHH. OnpenencHue, TeOMETPUISCKUN U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUY.

[IpousBoanbie  3nemeHTapHblXx  QyHKuuid.  IIpousBoaHast ~ CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMY (YHKITHIA.

MHoxecTBa U JIOTHKA

MHoOxecTBO, oOllepanuu HaJ MHOXKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEATBbHBIX MPOLECCOB M SBICHUW, NMPU PELICHUM 3aJad U3 JAPYTUxX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KITACC

Yucnaa v BIYUCICHUSA

Harypanbsubie u nensle yncna. [IpumeHeHne Npru3HAKOB JIEIMMOCTH LIEJIBIX
yucell, HauOoubImuii obmmi aenutenb (manee — HOJ]) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), ocrarkoB 1o moyinto, anroputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

KoMmmnekcuble uucna. AnreOpanueckass W TpUTOHOMETpHuYeckas (OopMbl
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTreneHu u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JJIsl pelieHns] PU3NYECKUX U TEOMETPUUECKUX 3a/ad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TTOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHrne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX W  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYITHOCTEW paIlMOHAIbHBIX,
UppalMoOHaIbHBIX, MOKA3aTEIbHBIX U JOTapU(YMUUYECKUX YPABHECHUIM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMHU.



[IpumeHeHnne  ypaBHEHUH, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJlad W3 Pa3uvHbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALIMS MTOJTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUU U TPAaPUKH

I'padux xommosuruu ¢yuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QpyHKIMH, UX CBOMNCTBA U TpadUKH.

['papriueckne mMeTonpl pelleHHs YpaBHEHM W HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHUS 3aJ1a4 C TapaMeTpaMH.

Ucnonb3zoBanne rpadukoB (QYHKIUN IS HCCIEIOBAaHUS MPOIIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NPHU PEHICHUM 3aJad W3 JIPYruX y4eOHbIX
MIPEAMETOB U PEaTbHOU KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajau3a

[IpumeneHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxxaenue  HauOonblllero Y HAUMEHBLIEro  3HAYEHUU
HEIpepbIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJII HAXOXKACHUS HAWIY4Ilero pEUIeHUus B
OPUKIAIHBIX 3a]ayax, sl ONPENENCeHHUs CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJIOM WK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBrna HaxoxIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICII WHTErpaia. Brruucnenue
onpenenéHHoro uHTerpana no ¢popmyne Hetotona-JleliOuuiia.

[IpumeHeHne uHTErpana A HaXOXACHUS IUIONIAJed IJIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHIuanbHbIX ypaBHEHUNH. MaTemaTtudeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOLIBI0 AU depeHInanbHbIX
YpPaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMK O0YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OOIecTBa,  MPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOILIOMY U HACTOSIIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHE K
JNOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYyTUX HAyKax, TEXHOJIOTHsX, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPaKTHUYECKUM
OPUMEHEHUEM JIOCTHKCHUN HAyKd W JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

cOPMHUPOBAHHOCTh yMEHUS TPUMEHSATH MaTeMaTUYeCKHe 3HAHUA B
MHTEpECcax 310pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTIIbIXa, peryisipHas (uU3NYecKasi aKTHBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHKE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYyAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBbIC JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeéMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSDKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 33J1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3KOJIOTUYeCKOTr0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-OKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, OCO3HAHME TJIOOABHOTO XapaKTepa dKOJOTHISCKUX MPOOJIeM, OPUCHTAIIHS
Ha TIPUMCHEHHE MATeMAaTWYECKWX 3HAHWWA IS pENIeHHWs 3aaad B 001acTH
OKpY XKalomiel cpejpl, IIAHUPOBAHUE TIOCTYNKOB W OIIEHKA HX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KaroIei Cpeibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKMW MW OONIIECTBEHHOM  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKONM HAayKd Kak cCQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTAroB €&
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUIN3AINH, OBJIAJCHHE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYID U HCCIEIOBATEIBCKYIO NEITEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

ba3oBble Jiornyeckue aeiicTBuA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IPHU3HAKK MATEMaTUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAYy TMOHATUSIMHU, (OPMYJIUPOBATH
OTIpEJICIICHHSI TIOHATHUN, YCTAaHABIUBATH CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJI1s1 000OIIESHHS M CPAaBHEHHSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMyJIUpOBaTH W  IPeoOpa3oBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJCHUSAX W YTBEP)KICHMSIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

J€NaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpATh CMOCOO pemeHns y4eOHOW 3amadd  (CpaBHUBATH HECKOJBKO
BApDUAHTOB  PCIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/JbCKie AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
bopMyIupOBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpPEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH THUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MTO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSIMU, MPOLECCAMMU;

CaMOCTOATENHEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOIOJIEHUs,  MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKkKe BbIABUTATh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH JACHUIIMTHI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJII OTBETa HA
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3IMYHBIX BHUIAOB H
dbopm mpeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh WH(OpMAILINIO, MPEJACTABISATh €€ B PA3IUYHBIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el CTBUSA

OOmmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMH U
IeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIH Pe3yJIbTarT;

B X0Jie 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3aJadyM, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMHU JAPYTMX YYaCTHUKOB
nuasora, oOHapy>XMBaTh pa3judyue U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (dopme
(hopMyJIMpOBaTH Pa3HOTIIACHS, CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIETOBaHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE AeiCTBUSA



Camoopranuzamnus:

COCTAaBJIAThH IUJIAH, AJITOPUTM PEILICHUS 3a/1auH, BRIOUpATh CIOCOO pelieHus C
y4ETOM UMEIOIINUXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEJJIEKT:

BJaJIeTh  HABBIKAMM  TIO3HABATEJIbHOM  peduieKCMW Kak  OCO3HaHHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIIMUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0amMu CaMOTPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBSCHATH MPUIUHBI
JOCTHXKEHUS WM HEIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbHOCTD:

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIWBHUIYaTbHOU
paboThl mMpu pelieHuH Y4eOHbIX 3aJad, NPUHUMATh IeJib COBMECTHOMN
JCATENBHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON pabOTHI, PacCIpeeisTh
BUIbI PabOT, JOrOBapuUBATHCS, OOCYXKJIaTh TMPOIECC M Pe3yJbTaT padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (0O0CYXaAeHHUS, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YJICHAMW KOMAaHBI, OIICHUBATH
KaueCcTBO CBOET0 BKJIaJa B OOMIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOydYarouiuiicss MOTYYUT CICTYIOIIHNE
MIpPEMETHBIC PE3YJIbTAThl TI0 OTACIBbHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OINEpPUPOBATH MOHSITUSAMH: PAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckas JpoOb, TPOILEHTHI, HUPPAIMOHATBLHOE YHUCIO0, MHOXKECTBA
PaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIILHOTO YNCIIA,

MPUMEHATh JIPpOOM U TPOLIEHTHI ISl PEHICHUS MPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOO/JIHO OMNEepUpOBaTh TOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (JOpMY 3aIIUCH JEHUCTBUTEIbHBIX YUCEN JUIsS PELICHMUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10Ka3aTeNeM;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: JIOTapU(M 4YHUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTapU(MBbL;

cBOOO/IHO ONEpUPOBATHh MOHATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, apPKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3IUYHbIE METOAbl PEIICHHsS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATbH METOJ HWHTEPBAIOB JUIA PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMM: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOWIEH C LeNbIMU KO3(p(HUIMEHTaMH, KOPHU MHOIOYJIEHA, NPUMEHSThH
JIEJIEHUE MHOTOWIEHA Ha MHOT'OYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUIS PELLICHUA 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MAaTpHUIA, ONPEACIUTENb MATPULBI 2 X 2 W €ro TE€OMETPUYECKHM CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €r0 3HayeHus,
IPUMEHATh ONPENEINUTENN [UIsl PEIICHUSA CUCTEMBbl JIMHEWHBIX YpaBHEHW,
MOJENUPOBATh PEANBHBIE CUTYAlIMU C MOMOIIBI) CUCTEMbI JUHEWHBIX YPABHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBI0O MATpUI] U OIpPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJyYEHHBIN pPE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBUM C KOpPHSAMH i I[peoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIbHBIM I1I0Ka3aTelIeM;

UCII0/Ib30BaTh CBONCTBA aorapumoB TUTS npeobpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMH: HPPALMOHAJIBHBIE, MOKa3aTeNIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHs C IOMOIBIO PABHOCHIIBHBIX
[IEPEXO0I0B UIIN OCYILECTBIIASA IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOpPMYIIbI Ui TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHU;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpMyNbl Uil  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA TI0 YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM alapara ainreopsi.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATh MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUIUH, KOMMIO3UIUs GyHKUMA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

cBOOOIHO OINEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHHUS U MHOKECTBO
3HauYeHUN DYHKIMH, HYIH QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: 4YETHBIE H HEUETHBIE (DyHKIHUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMyMBbI U
MUHUMYMBI (DYHKIMHM, HAuOOJbIIEE W HAWMMEHbIee 3HauYeHHe GYHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypalTbHBIM U
[ENBIM TOKa3aTeneM, Trpa@uK CTENEeHHOW (PYHKIMH C HATypaJbHBIM M IEJIBIM
nmokasareneM, rpaduk KOpHS N-Od CTENEeHW Kak (YHKIMH OOpaTHOW CTETNEeHH C
HaTypaJlbHBIM IMOKA3aTENEM;

OTEepPUPOBATh TOHATUSAMHU: JUHEWHAs, KBaJpaTHUYHAs WU JPOOHO-IMHEHHas
(GyHKIIUH, BBITIONHATH 3JIEMEHTAPHOE HCCIIEI0BAHUE U TIOCTPOCHHUE UX TPAPUKOB;

cBOOO/IHO OMNEpHUpPOBaTh MOHATHSAMM: IOKa3zaTeiabHas U Jorapupmudeckas
(GyHKIMHM, UX CBOMCTBA U TpaduKH, HUCIOIb30BaTh MX TIpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOIHO OMEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku (GyHKUMA IS UCCIENOBAaHUA TMPOLIECCOB |
3aBHCHMOCTEH TpH pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U pPeallbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4eCcKOro aHaIM3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apumeTHdecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi T€OMETpUIECKasi MPOTPeCcCrs, JUHEHHBIA U
HKCMOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUS pEealbHBIX 3a/lad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3aTaHUS
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OTPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHalln3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ~OMNEPUPOBATH TMOHATUSIMH: HENPEPHIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipaduka GyHKINH;

CBOOOJIHO OIEpUPOBATH MOHATHEM: (PYHKIIMS, HEMpEephIBHAsS Ha OTpE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 pelIeHus 3aad4;

CBOOOJTHO OIEpPUPOBATHh TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
(dbyHKIMHU, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUs, YACTHOTO U KOMIIO3UIIUU
NBYX (QYHKIIU, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

WCIIOJIb30BaTh TEOMETPUUECKUN M (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  MOHATHUSAMHU: MHOXECTBO, OMEpalliud  Haj
MHO»KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONMUCAHUS PEaTbHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB;

CBOOO/IHO OIEpPUPOBATH TMOHSTUSIMU: OIpEJEICHUEe, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOTO OOBEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydyarOIIMICS TOJYYUT CIICAYIOIIHE
MpPEAMETHBIE PE3YJbTAThl MO OTJEIbHBIM TeMaM pabouell MporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJIHO ONEpPUPOBATh TMOHATHUAMM: HATypaJlbHO€ U IIEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W LEIBIX YUCEI, MCIOJb30BaTh MPU3HAKU JICIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4nceln AJis peuieHus 3a/1ad, TPUMEHATh
anroput™ EBknunpa;

CBOOOJIHO OIEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCIIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIa B anreOpanvyeckorl u
TPUTOHOMETPHUUECKON (hopMe, BBIMOIHATH apu(METHUECKUE ONepaIlud ¢ HUMHU U
n300paxaTh Ha KOOPJMHATHOU IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO ONEpUPOBATh MOHATUSAMU: HPpPALMOHAIbHbBIE, MOKa3aTelIbHbIE U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTh MX PpEUIEHHs C  [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATh OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPHUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOpPMyJbI I8 pPELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPHUPOBATh MOHATHAMH: CUCTEMa M COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI M COBOKYMHOCTEN pallMOHANbHBIX, UPPALUOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb panMoOHaJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTeJIbHBIE,
gorapu(pMUyUecKue UM TPUTOHOMETPUYECKHWE YpaBHEHMS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpaUueCKre METOAbI JJIs PEIIECHUs YPAaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1a4 C apaMeTpaMus;

MOJICIMPOBaTh pEaJbHbIE CHUTyallud Ha s3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMBbI IO YCIOBHUIO 3a/1ayH,
UCCJEI0BATh IOCTPOECHHBIE MOJIEM C HCIOJIb30BAHMEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT.

DOyHKUMHA ¥ Tpaduku:

CTpOUTh TpadUKUd KOMMO3MIMU (PYHKIUNH C MOMOILBIO 3JIEMEHTapPHOIO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TIEOMETpHUYecKHe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUHM Ui MOJCIHUPOBAHUS UM HCCIIEIOBAaHHUS pealbHBIX
IIPOLIECCOB.

Havana maremMaTH4ecKkoro aHajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JIJIsl HCCIAEA0BAaHUS (PYHKIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJIbllIee U HAUMEHbIIEE 3HAUEHUS! (PYHKIIUK HENPEPbIBHOMN Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOM3BOJHYIO ISl HAXOXKJICHHUS HAWIYYIIEro pelieHus B
NPUKIAAHBIX, B TOM 4YHCIE COLMAJIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
ONIpEe/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJiol WM
rpadukom;



CBOOOJTHO  OMEpHUPOBATH TOHATHSIMHU: TEPBOOOpa3Has, OMpPENeIEHHBIN
UHTErpaj, HaXOJUTh MEPBOOOPA3HbIE DJIEMEHTAPHBIX (YHKIMA U BBIYHCIATH
uHrterpan no popmyie HerotoHa-JIeibuua;

HaxXOJUTh TUIOLIAIU IJIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJECIMPOBAHUM Ha IPUMEPE
cocTaBiieHUs U PepeHIINaIbHBIX YPaBHEHUH;

peliarth MPUKIAIHbIE 33Ja4¥, B TOM YHUCJIE COIMATbHO-3KOHOMHYECKOTO U
(u3HYEeCcKOro xapakrepa, CpeICTBaMH MaTEMaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpaMMblI Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypcsl
MHOX€ECTBO IEHCTBUTEIBHBIX YHCEI.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX
YpaBHEHUU
) Oyukiun u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LIEJIBIM TIOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il cTeNeHu. 15 |
WppannonanpHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 |
YpaBHEHUS
5 Jlorapupmuyeckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHUsI
6 Tpuronomerpudeckue BoIpaXXeHUs U ” |
ypaBHEHUs
7 ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie pyHkImu. [IponsBoanas 20 1
9 [ToBTOpeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 5 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbI Bcero Konrpoaniibt HpakTieckne o0pa3oBaTebHbIE
e padoThbI padoThI pecypesI
1 UccnenoBanmne QyHKIMIA ¢ TOMOIIBIO 2 1
TIPOU3BOTHOM
2 [lepBooOpa3Has 1 UHTETpa 12 1
3 I'paduiku TpuroHOMeTprUECKUX QYHKITHI. 14 |
Tpuronomerpruyeckre HepaBeHCTBA
4 HppanmonanbHble, moKa3aTeabHbIE 24 |
norapuMuUecKre HepaBeHCTBA
KommnekcHsie uncia 10 1
6 Harypasnbnble u 1ienbie ynciia 10 1
CucteMbl pallMOHANIBHBIX, UPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTApUPMUICCKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hata uudgposbie
w/n Tema ypoka Beero Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH 06PA30BATEBLHBIE
padoThI padoTbI b | pecypest
) MHOXeCTBO, Olepanuu HajJ MHOKECTBaMHU 1
U X CBOMCTBA
2 Juarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
armapara Jjig penieHust 3ajia4d
Pammmonansasie yncna. OOLIKHOBEHHEIE U
4 JECATUYHBIC IPOOHU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHE TPOoOH
Panunonansuslie yncia. OOLIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTUUECKHIE IPOoOH
6 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1
pelieHus MPUKIAAHBIX 33129
7 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1
peuieHus NpUKIaAHbIX 33134
2 JewcTBuTenbHbIc yncia. PanpoHaabHbIe |
UppalMOHaIbHbIE YHCTIa
9 Apudmerrueckue oreparuu ¢ |
JIEHCTBUTEIBHBIMHI YHCIaMHU
10 Moy AEHCTBUTENBHOTO YUCTIA U €r0 1




CBOMCTBA

11

[TpuOnxEHHBIE BHIYMCICHUS, TPaBUIIa
OKpPYIJICHUS], IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCICHUN

12

OcHOBHBIE MCTOJbI pCIICHUSA LCJIbIX U
JPpOOHO-paLIMOHAJIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/bI PELLICHUS LIEJIbIX U
JIpoOHO-pallMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIENIBIX U
IpoOHO-paLlMOHANBHBIX YPaBHEHUH U
HEPAaBEHCTB

15

MHorouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousieHs! ¢ LeJbIMA KO3pPHUIIHEHTaMU.
Teopema Buera

17

Pemrenne cucreM ITMHEHHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

19

Martpuia cucTeMbl JMHEHHBIX YPaBHEHHH.
Omnpenenurens MaTpuisl 2X2, ero
TreOMETPUUECKUI CMBICT M CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpUIbL 2X2, €r0
T€OMETPUUYECKHUI CMBICI U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUCHUS

21

HpI/IMeHeHI/Ie OIIPCACIINTCIIA JJI PCIICHHA




CUCTEMBI JINHEHHBIX YpaBHEHUI

22

Pemrenne npukitagHeIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUN

23

Pewrenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

Konrponsnas pabdora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JVHEUHBIX ypaBHEHUN"

25

@yHK1MA, c10co0bl 3aJaHus QYHKIHH.
B3anmuo o6partable Gpynknmu. Kommosumms
byHKIUH

26

I'paduk hyskmH. DneMeHTapHbBIE
npeoOpa3zoBanus rpaduKoB PyHKITUH

27

OO6nacth ornpeaesieHuss © MHOYKECTBO
3HaueHni pyHkiuu. Hymmn Qyskimm.
[TpoMexyTKH 3HaK TTOCTOSTHCTBA

28

UETHble 1 HEYETHBIC (DYHKIIHH.
[lepnognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MaxkcuMyMbl U MUHUMYMBI (QYHKITHH.
Haubonpiiee n HauMeHbliee 3HAYCHNE
(GYHKIMU Ha TPOMEKYTKE

30

JluneiiHas, kBaJpaTHYHasi U APOOHO-
AUHEeHHast PyHKIUH

31

DneMeHTapHOe UCCIIeIOBaHUE U
noctpoeHue rpadukoB 3TUX QYHKIUN

32

DeMEeHTapHOE MCCIICIOBAaHUE U
HOCTPOCHUE TPAPHUKOB ATHX PYHKITUI




CreneHs ¢ LIeJBIM MMOKa3aTeaeM. buHoM

33 HeroTona

34 Crenens ¢ 1enabpIM MokasaresneMm. bunom
HeroTona
CrenenHas QyHKIMS C HaTypaIbHBIM U

35 LieJIbIM IToKa3aTeneM. E€ cBolicTBa u
rpaduk

36 Konrponsnas padora: "CreneHnas
¢dbynxkius. E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuil KOpeHb HaTypaIbHON
CTETIEHU U €r0 CBOWCTBA

13 ApudmeTnueckuil KOpeHb HaTypaibHON
CTEIIEHU U €r0 CBOKCTBA

19 [Ipeo6pa3oBaHus YUCIIOBBIX BbIPAXKEHHH,
COZIepXKAIINX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHHH,
CoJIepKaliX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJIepKaliX CTENEHU U KOPHU
Uppanmonansubie ypaBHeHusl. OCHOBHbBIE

42 METO/Ibl PEIICHUS] HpPAMOHAIBHBIX
ypaBHEHUN
HppanronaneHbie ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHUS] UPPALMOHATIBHBIX
ypaBHEHUH
Hppannonansubie ypaBHeHUsA. OCHOBHBIE

44 METO/IbI PEIICHUs] UPPALUOHAIBHBIX

ypaBHEHUH




PaBHocuIbHBIE Nepexoabl B pCIICHUHU

45 UppalMOHAIbHBIX YpaBHEHHH

46 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUHN
UppalMOHATIbHBIX YpaBHEHHH

47 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUHN
UppaAIMOHATBHBIX YPaBHCHHIA

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUU
UppaAIMOHATBHBIX YPABHCHHIA
CaoiicTBa U rpaduK KOpHS N-Oi CTETICHU

49 KaK ()yHKIIMM OOPAaTHOW CTEIEeHHU C
HATypaJIbHBIM ITOKa3aTeIeM
CgoiicTBa U rpadvK KOPHSI N-0¥ CTETICHH

50 KaK ()yHKIIMH OOPAaTHOW CTEIEeHH C
HaATypaJIbHBIM ITOKa3aTeIeM
KonTtponbsHas pabora: "CpoiicTBa u rpaduk

51 KOpH# n-0¥ crenenu. MppannonansHele
ypaBHEeHUs"

5 Crernenp ¢ pallMOHATBHBIM MTOKa3aTEIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHANIBHBIM MTOKA3aTENEM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHANIBHBIM MTOKA3aTENEM U
€€ CBOICTBA

55 [TokazatenbHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpadguka GyHKIUN 15

peuIeHus ypaBHEHUI




HcnonwszoBanue rpaduka GyHKIUU AT

57 . 1
pelIeHns] ypaBHEHNN
[TokazaTenbpHbie ypaBHEeHUA. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKAa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHEeHUA. OCHOBHbBIE

59 METO/IbI PELICHHS I0KA3aTEIbHBIX 1
ypaBHEHUU
[lokazarenbHble ypaBHEeHUSA. OCHOBHBIE

60 METO/Ibl PEIIECHNUS TOKa3aTENbHbIX 1
ypaBHEHUH

61 KonTponbnas pabora: "[lokazarenpHas |
¢ynkuus. [TokazarenbHple ypaBHeHUA"

62 Jlorapudm umcna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudm ymncna. CoiicTBa Jiorapugpma 1

65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMbI 1

66 JlecsTuuHble U HATYpalibHbIE Torapu(MbI 1

67 [IpeoOpa3zoBanue BeIpaKEHUH, COEPIKAIINX |
aorapudmbl

68 [Ipeobpa3oBanue BbIpaKEHU, COEPIKALUX 1
aorapudmbl

69 [Ipeo6pa3oBanue BbIpaKEHU, COEPIKALUX 1
JorapuQmbl

70 Jlorapudmuueckas GpyHKIHS, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas GpyHKIHS, €€ CBOWCTBA U 1




rpaduk

Hcnonws3oBanue rpaduka GyHKIUU A5

72 peuIeHus ypaBHEHUI

7 Hcnonb3oBanue rpaduka QyHKIUU s
pelIeHHs] ypaBHEHHI
Jlorapumuueckue ypaBHeHusi. OCHOBHbIE

74 METO/IbI PEIICHUS JTOrapuPMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTapu(PMUIESCKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JIOTapU(PMHUIECKUX
ypaBHEHUH

77 PaBHOCHUITbHBIE TIEPEXO/IBI B PEIIEHUU
norapu(pMUUECKUX YpaBHEHUH

73 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUU
norapu(pMUUECKUX YpaBHEHUH

79 Konrtponsnas padora: "Jlorapupmuueckas
¢dbynkius. Jlorapudpmudeckre ypaBHeHHUS "

20 Cunyc, KOCHHYC, TAHT€HC U KOTAHT'E€HC
YHCIIOBOTO apryMEHTa

21 Cunyc, KOCHHYC, TAHT€HC U KOTAHT'E€HC
YUCIIOBOT'O apryMEHTa

2 ApKCHHYC, apKKOCUHYC U apKTaHTE€HC
YUCIIOBOT'O apryMEHTa

83 ApKcuHYC, apKKOCHHYC U apKTaHT'€HC




YUCJIOBOI'O apryMCcHTa

TpuronomeTpuueckast OKpyKHOCTb,

84 orpeziesIeHue TPUTOHOMETPUUECKHUX 1
(YHKIMI YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

85 OIIpeIeJICHUE TPUTOHOMETPUYECKUX 1
(yHKIUI YKCIOBOrO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETpPUUECKHE (HOPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETpPUYECKUE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI 1

90 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUN

01 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUN

9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

93 [Ipeo6pa3oBanre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

94 Pemenue TpuroHoMeTprueCKUX ypaBHEHUI 1

95 PewreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

96 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUN 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1

98 Pemenuie TpUroHoMeTprUUECKUX ypaBHEHUI 1

99 Pemenne TpUroHoMeTpHUUECKUX ypaBHEHUI 1

100 Pelienne TpuroHoMeTprUUECKUX YpaBHEHUN 1




101

KontponbHas paboTa:
"TpUrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS"

ITocenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHNs

102 nocJetoBaTenbHocTe. Meron
MaTeMaTU4eCKON MHIYKIUU
MOHOTOHHBIE I OTpaHUYEHHBIE

103 noclieoBaTenbHoCcTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernuaeckas nporpeccust

105 I'eomeTpuueckas nporpeccus

106 BbeckoneuHo yObIBaromias reoMeTpuieckas
IpOrpeccust

107 CyMMma OeckoHEeYHO yObIBaroIen
F€OMETPUYECKON MTPOTrPECCUU

108 JIMHEWHBIN ¥ YKCIOHEHIMAJIbHBIA POCT.
Yucno e. Dopmya CI0KHBIX IPOLEHTOB

109 JIMHEWHBIN U YKCIIOHEHIMAJIbHBINA POCT.
Yucno e. Dopmya CI0KHBIX IPOLEHTOB

110 Hcnonp30Banne Nporpeccuu s pelieHus
peanbHbIX 3a]1a4 MPUKIAJHOTO XapaKTepa

11 KonTtposnbHas pabora:
"[TocnenoBaTenbHOCTH U TTporpeccun’”

112 HenpepoiBHble (h)yHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB

byHKIUH

114

CaoiicTBa (DyHKIMH HETIPEpHIBHBIX Ha




OTPE3KE

115

CaoiicTBa QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116

Metox UHTEPBAJIOB JJIsI PELLICHUS
HEPABEHCTB

117

MeTOII HWHTCPBAJIOB JIs1 pCIICHUA
HCPAaBCHCTB

118

MCTOII HHTCPBAJIOB JJIA PCUHICHUA
HCPAaBCHCTB

119

[IpumeHeHne CBONCTB HEMPEPBIBHBIX
GbyHKIUH 1715 peteHus 3a1a4y

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 peneHus 3aa1a4y

121

[lepBas u BTOpast NpoU3BOAHbBIE PYHKIIMU

122

Ornpenenenue, reOMETPUYECKUN CMBICT
IIPOU3BOTHOU

123

Onpenenenue, GU3NISCKUN CMBICTT
IIPOU3BOIHOU

124

YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIH

125

VYpaBHeHHE KacaTelbHOU K TpaduKy
byHKIIH

126

[Ipou3BoHBIE NIEMEHTAPHBIX (PYHKLIUH

127

[Ipou3BoiHbIE NIEMEHTAPHBIX (PYHKLIUI

128

[TponsBogHas CyMMBI, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI

129

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,




YaCTHOTO ¥ KOMIIO3UITNU (DYHKITHI

[IpousBoaHast CyMMBI, TPOU3BECHUS,

130 YaCTHOTO ¥ KOMITO3UINU (DyHKIIUN 1
131 Konrtponsnas padora: "[IponzBoanas” 1 1
132 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IEeHNE, CUCTEMATH3ALIHS 1
3HaHui: "OyHkuun"
134 Wrorosas koHTposibHAs paboTa 1 1
135 Hrorosas kKoHTpoOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 00001IeHHEe, CUCTEMATH3ALIMS |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

[IpuMeHeHne IPOU3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne IPOU3BOJHON K
WCCIICIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[Ipumenenue npou3BOIHON K
UCCleoBaHui0 (YHKIIHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
UCCleIoBaHUIO (PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
nccaeaoBaHuio (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON

(GyHKINHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMH Ha OTpE3Ke

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIEro U
HAaUMEHBIIIETO 3HAUCHUS HETIPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxxnenne HauOobIIero 1
HaVMEHBILIETO 3HAYCHUS HEIIPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenne HanOopIIero u
HAaMMEHBILIETO 3HAYECHUS HENPEPBIBHOU
(GYyHKIMU Ha OTpe3Ke

13

[Ipumenenue npou3BOIHOMN IS
HAaXO0KJICHUS HAWJTYYILIErO PELICHUs B
MPUKJIAHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOIHOM IS
HAaXO0JKJICHUS HAWJTYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1adax

15

[IpuMeHeHne pon3BOIHOM IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHoro GopMyJIoil uiau
rpagukoM

16

[IpuMeHeHne pON3BOIHOM IS
OIIPEJIEJIEHUS] CKOPOCTH U yCKOPEHUS
npoiiecca, 3alaHHoro (GopMyJIoN HiIu
rpaduxkoM




17 Kommnozurus GyHkmmit

18 Kommozurus pyHkmmii

19 Komnozunus ¢pyHkmit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOM MJI0CKOCTH

)1 I'eomerpuueckne 0Opa3sl ypaBHEHU Ha
KOOPJAMHATHOM MJI0CKOCTH

2 Kontponbnas pabdota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [IepBooOpa3HbIe 3MeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaX0XXICHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3Hble 3MeMEHTAPHBIX (DYHKIIHA.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

26 Huterpan. ['eoMmeTpuyeckuii CMBICIT
UHTErpana

27 Brruucnenue onpenenéHHoro HHTerpaia
o ¢popmyne Hrrorona-JleitOuuia

73 Brruucnenue onpenenéHHoro HHTerpaia
no opmyne Hetorona-Jleiibuuna

29 IIpumeHeHne nHTerpaa 1y HaxXoXACHUS
TUIOIIAACH TUIOCKUX QUTYp

30 IIpumeHneHne nHTerpaa 1y HaxoXACHUS
00BbEMOB reOMETPUYECKHX TeI

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX

YpaBHECHU U




[Ipumeps! pemenuit quddepeHnnaIbHbIX

32 .
ypaBHEHUM
MaremaTuyeckoe MOAECIUPOBAHUE

33 pEeabHBIX MPOIIECCOB € MOMOIIBIO
nuddepeHnrnaIbHbIX YypaBHEHHUH

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

17 Tpuronomerpudeckue GyHKIHH, UX
CBOMCTBa U rpaduKu

13 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

19 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPHUUECKHUX

ypaBHEHUH C OMOIIIBIO




TPUTOHOMETPUUYECKOI OKPYKHOCTH

Pemrenne TpuroHomMeTpuueCcKuX

44
HEPaBEHCTB

45 Pemienue TpuroHoMeTpruUeCcKux
HEPaBEHCTB

46 Petienue TpuroHoMeTpruUeCcKuX
HEPaBEHCTB

47 Pemenuie TpUroHOMeTpUUECKUX
HEPaBEHCTB
Kontponbnas pabora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OcCHOBHBIE METOBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PEIICHUS
norapu(MHUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
nmorapu(MHUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS




norapuMHUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUA

> MppaIMOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
MppaIMOHAIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/1bl PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTobl peleHHs
MppaIMOHATBHBIX YPaBHEHHNA
2 I'paduueckue METOIbI pemeHUs
MppaIMOHATBFHBIX YPaBHEHHIA
63 I'paduueckue METOIBI peleHUs
MoKa3aTeIbHBIX yPaBHECHUN
64 I'paduueckue MeTobl peleHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMHUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pemICHUS
Jorapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pemICHHS
norapu()MHUUECKUX HEPABEHCTB
I'paduueckue MeTObI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN
69 I'padmyeckue MeTOBI pereHUs




MOKa3aTeNbHBIX U JOTapuOMUIECKUX
ypaBHEHUH

70

I'padmyaeckue METOIBI peIICHUS
MOKa3aTeNbHbBIX U JOrapuOMUYECKUX
HEpPaBEHCTB

71

I'padmyeckue METOBI pelICHUS
MMOKA3aTeIbHBIX U JIOTapU(YMUICCKUX
HEPABCHCTB

72

KonrponsHas pabdora: "UppanuoHaibHble,
noKaszaTeJbHbIe U JJoTapu(MudecKkne
HepaBeHcTBA"

73

KommnekcHsle uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (HOpMBbI 3arucH
KOMILIEKCHOT'O 4nCia

74

KommnekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (popMsbl 3arucu
KOMILJIEKCHOT'O YHCIIa

75

ApudmeTrueckue oneparuu c
KOMILJIEKCHBIMU YHCJIAMHU

76

ApudmeTrueckue oneparuu c
KOMIIZIEKCHBIMHU YK CJIaMU

77

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOW TIOCKOCTH

78

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopau n-oii crenenu




U3 KOMIIJICKCHOT'O YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII OJIA

81 peieHns GU3NUecKux U reOMETPUIECKUX
3a1a4

2 KonTponbnas pabota: "KomiuiekcHbie
qucua"

83 HarypaibHble u nienble yuciia

84 HarypanbHble u 11enbie yucna

85 [IpumeHeHue MpU3HAKOB JAETUMOCTU
LEJIBIX YuCell

26 [IpumeHeHue MpU3HAKOB JAETUMOCTU
LEJIBIX YUCENT

%7 IIpuMmeHeHne MpU3HAKOB AETUMOCTU
uensix yrcen: HOJl u HOK

28 IIpumeHeHne MpU3HaKOB AETUMOCTH
mensix uncen: HOJL u HOK

29 [IpuMeHeHHne NPU3HAKOB AE€TUMOCTH
LEJIBIX YUCEeII: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHHne NPU3HAKOB AE€TUMOCTH
LEJIBIX YUCEeJI: OCTATKH 110 MOJYJIIO
[IpumeHeHne MpU3HaKoB AEITUMOCTU

91 LEJIBIX YKCcell: anroput™ EBkinuaa mis
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax

9 Konrponbnas pabdora: "Teopust enbix
qucen"

93 Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-




CIICACTBHUA

Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.
94 PaBHOCHIBHEBIE CUCTEMBI I CUCTEMBI-
CJIECTBUSA

95 OcHOBHBIE MCTOJbI pCIICHUA CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEH MPpallMOHAIbHBIX
ypaBHEHUN

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METObI PELIEHUS CUCTEM U
98 COBOKYITHOCTE MOKa3aTENbHbBIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapru(PMHICCKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHU I

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 U 3a7a4 U3

101 pa3iauuHbIX 00JacTel HayKu U peaslbHOMN
KU3HU, UHTEPIPETALUs TOTyYEHHBIX
pe3yIbTATOB

102 IIpuMeHeHne CUCTEM K PELIECHHUIO

MAaTCMAaTHYCCKUX 3a/a4 M 3aJ1a4 U3




pa3IMuHbIX 00JacTel HAyKH U pealbHOM
KU3HU, HHTEPIPETAIUs TOTYyYEeHHBIX
pE3yIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a71a4 13

103 pa3IMYHBIX 00JIacTEel HAYKU U PEaTbHOU
KU3HU, HHTEPIPETAIUs TOTYyYECHHBIX
pe3yNIbTaToB
Kontponbnas pabora: "Cuctemsr

104 paloHaIbHbBIX, UPPALMOHATIBHBIX
MOKa3aTeNbHbBIX U JOrapuOMUYECKUX
ypaBHeHH"

105 PanmonanbeHble ypaBHEHUs ¢ TapaMeTpamMu

106 PanmonaneHble HEpaBEHCTBa C
napameTpamu

107 PanmonaneHele cucTeMsl ¢ mapaMeTpaMu

108 WppanmonansHbie ypaBHEHHUS,
HEPaBEHCTBA C MapaMeTpamMu

109 HppanmoHanbHbIE CUCTEMBI C
rnapameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA

C TmapaMeTpamMu

111

IToxa3aTenbHbIE CUCTEMBI C napamMeTpamMu

112

Jlorapudmuueckue ypaBHEHus,
HEPaBEHCTBA C MapaMeTpamMu

113

JlorapudmMuueckre CUCTEMBI C
napameTpamMmu




114

Tpuronomerpudeckue ypaBHEHHUS C
napameTpamu

115

TpuronomeTpuuecKkre HEPABEHCTBA C
napaMmeTpamu

116

TpuroHomeTpuYeCcKre CUCTEMBI C
rapameTpamu

117

ITocTpoenue u uccinenoBaHue
MaTEeMaTHYECKUX MOJENIEH peabHbIX
CUTYALM C IOMOIIBIO YPABHEHUH C
rapameTpamu

118

ITocTpoenue u uccinenoBaHue
MaTEMaTHYECKUX MOJENIEN PEATIbHBIX
CUTYAaLUi C IIOMOLIBbIO CUCTEM YPABHEHUN
C IapaMeTpaMu

119

[TocTpoenue u ucciegoBanue
MaTEeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYaIU# C IOMOIIBIO CUCTEM YpPaBHEHHIA
C mapamMeTpaMu

120

Kontponbnas padota: "3agaun ¢
napameTrpamu"

121

[ToBTOpenue, o600IIEHNE,

cucTteMaTu3anus 3HaHui: "YpaBHeHus'

122

[ToBTOpenue, o6o0IIEHNE,

'

cUcTeMaTu3auus 3HaHui: "YpaBHeHus'

123

[ToBTOpeHue, 060061IeHNE,
CUCTEMaTH3alus 3HaHUH: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEeHME, 0000MIICHNE,




cucteMmaTusanus 3Hanuii: "HepaBencTna'

[ToBTOpeHme, 0600MIIEHNE,

125
cuctemaTtu3anus 3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 060061IeHNE,
cuctemaTtu3anus 3Hanuii: "HepaBenctna"
[ToBTOpenue, 060061IeHNE,

127 cuctemaTtuzanus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cucrtemaTuzanus 3Hanuii: "[IpousBoaHas u
e€ npumeHeHue"
[ToBTOpenue, 0000IMIEHNE

b b

129 cucrtemaTtuzanus 3Hanuii: "[IpousBoaHas u
e€ npuMeHeHue"
IToBTOpenue, 0000IMIEHNE

2 2

130 cuctemMaTtu3anus 3Hanuii: "MHTErpa u ero
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE,
cucTemMaTu3anus 3Hanui: "OyHkuun"

132 [ToBTOpeHue, 060061IeHNE,
cucTemMaTu3anus 3Hanui: "OyHkuun"

133 [ToBTOpenue, 06061IeHNE,
cucreMaTtu3anus 3HaHu: "OyHkuun"

134 Hrorosas koHTpoipHas paboTa

135 Hrorosas xoHTpoipHas paboTa

136 [ToBTOpeHue, 060061IeHNE,

cUCTEMAaTH3alUd 3HAHUN




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremartuka. Anrebpa U Hauaja MaTeMaTHYECKOT0 aHaJIN3a; yriIyOJIeHHOe
obOyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox
penakmueit [Togonbckoro B.E., O01iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
M3narensckmii ientp «k BEHTAHA-I'PA®y»; AkiimonepHoe o0I11ecTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI /UIAA YYUTEJIA
Anrebpa u Havajga MaTeMaTH4YEeCKOro aHaiu3a. Meroandeckue peKOMEeH Il H.

10-11 xnaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
MHTEPHET

https://edsoo.ru/metodicheskie-materialy/

Enunas xomnexkuus Ludpossix ObpazoBarenbHbix Pecypcon

http://schoolcollection.edu.ru






