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HOACHUTEJBHASA 3AIINCKA

VYyebnslii Kypc «Auredpa ¥ Hadajla MaTEMaTUYECKOTO aHalM3a» SIBISAETCS
OJIHUM U3 HamOoJiee 3HAYMMBIX B IMPOTpaMMe CpelHero ooOiiero o0pa3oBaHMS,
MMOCKOJIBKY, C OJHOW CTOPOHBI, OH O0OECIeYMBAECT WHCTPYMEHTAIBbHYIO 0a3y s
W3YYCHUSI BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOoll CTOPOHBI, (hOPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIILIEHHE 00YYaIOIUXCsl Ha YPOBHE, HEOOXOIUMOM JIJIst
OCBOCHMSI MH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTU U JPYrUX
JUCHUIUIMH. B paMkax JaHHOTO Y4yeOHOro Kypca oOydarouiuecs OBJIAJIEBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (QOopMyJIupyeT CBOU
TOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

VYyeOHblli Kypc anreOpbl M Hadal MAaTeMaTHUYECKOro aHaliM3a 3aKJIajbIBacT
OCHOBY [UJIi YCIICUTHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJCHIIMM pa3BUTHUSI SKOHOMHUKU M OOILIECTBEHHOW >KU3HU,
MO3BOJIIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh WX JUIS JajJbHEWIlero oOpa3oBaHMs U B
MOBCEHEBHOM >XHU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAKTHBIMU U JIOTHUYECKH
CTPOTMMH KOHCTPYKIUSAMHU alreOpbl 1 MATEMaTUYECKOT0 aHAIN3a Pa3BUBAET YMEHHE
HaxXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, JOKA3bIBATh YTBEPKICHHUS
C MOMOIIBI0 MHAYKIHUH U PacCyXaaTh JIETyKTUBHO, MCIOJIb30BaTh 00OOIIEHUE U
KOHKpETU3aIMio, a0CTparupoBaHWE M aHaJIOruio, (GOPMHUPYET KpEeaTUBHOE H
KPUTHYECKOE MBIIIUICHUE.

B xome u3ydeHust yueOHOro Kypca «AnreOpa ¥ Hayalla MaTeMaTHYeCKOTrO
aHajau3a» oOydJaroluecs: TMOJY4YalOoT HOBBIM OIBIT PElIeHUs MNPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIBHOIO TOCTPOEHUsSI MAaTEMATHYECKUX MOJEJIEH PEaNbHBIX CUTYAIUH,
WHTEPIPETALNN TTOJIYICHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEPAMU MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M HCKYCCTBE, C  BBIIAIOLIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHbIlt Kypc o00JajaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIIUAJIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM wmaTepuan, CrnocoOCTBYIOMINI
GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK W dYepe3 crenuduky ydeOHOMH
NEATEIbHOCTH, TPEOYIOIme MPOAOKUTEIPHOW  KOHIIGHTpAllMM  BHUMAaHUS,
CaMOCTOSITETbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ybTart.

B ocHoBe MeToMKK O0ydeHUs ajireOpe U HavajlaM MaTeMaTHYeCKOro aHajv3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B ctpykType yaeOHOro Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHATH3a)
BBIJICJICHBl  CJICAYIOIIME  COJIepKATEIbHO-METOAUYEeCKe JMHUM: «Yucma wu
BBIYUCTIEHUS», «DYyHKIMU U Tpaduku», «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHaiausza», «MHoOXecTBa U  JIoTMKa». Bce  OCHOBHBIE
COJIEPKATEIbHO-METOJIUYECKUE JIMHUU U3Y4YalOTCSl Ha MPOTSKEHUHU [IBYX JIET



oOy4eHHs Ha YPOBHE CPEHEro O0IIero o0pa3oBaHusl, €CTECTBEHHO JOTIONHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIAasiCh HOBBIMU TEMaMU U pasnenamu. J[aHHbI yueOHbIN
Kypc SIBISIETCSI MHTETPATUBHBIM, IOCKOJIBKY OOBEIMHSAET B cele cojepKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AMCLUMILUIMH, TaKMX Kak aiureOpa, TPUTOHOMETpPHS,
MaTeMaTHUYECKUN aHAJIN3, TEOPUsI MHOKECTB, MaTeMaTU4yecKas Joruka u apyrue. [1o
Mepe TOro Kak oOydJaromirecs: OBlafeBaloT Bc€ Oosiee MUPOKUM MATEeMAaTUYECKUM
anmapaToM, y HUX IOCIEAOBATEIbHO (HOPMUPYETCS U COBEPILCHCTBYETCS YMECHHE
CTPOUTh MAaTEMAaTHUYECKYI0 MOJElb pPEATbHOM CHUTyallud, NPUMEHITh 3HAHUS,
IIOJlyYEHHBIE NPU HU3YYEHHUU YYEOHOro Kypca, JUIsl PEIICHUS CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHON MaTeMaTUYECKOM 3alay, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYeCcKass JUHUS «Yuclia ¥ BBIUMCICHUS» 3aBEpIIACT
(opMHUpPOBaHNE HABBIKOB HCIOJIb30BaHUS JIEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha ypOBHE OCHOBHOrO oOmiero oopasosanusa. Ha ypoBHe cpennero oOuiero
oOpa3zoBaHus  0co0Oe  BHHUMaHHME  ynaenserca  (OPMHPOBAHHIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOIIUX B CeOS HMCIOJIB30BAaHUE PA3THMUHBIX
dbopM 3amucu uMcIa, yMEHHE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMKEHHBIC
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIPAXXEHMs, pabOTaTh C MAaTEMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMble OOYyYarolMMCSi MHOXECTBAa HATypaJIbHbIX, LEJbIX,
paIroHaTbHBIX U JEHCTBUTEIBHBIX YHCEI JOTOTHIIOTCS MHOKECTBOM KOMITIIEKCHBIX
gyucel. B KaXaoM W3 3THX MHOXECTB PacCMaTpUBAIOTCA CBOMCTBEHHBIE €My
cenu@puUecKre 3aJaui U ONepalyu: AeJIeHUE Hallelo, OEpUPOBAHUE OCTaTKAMU Ha
MHO’KECTBE LIEJIbIX YHMCEN, 0COObIe CBOMCTBA pallMOHAIBHBIX M HpPpalMOHAIbHBIX
yuces, apu(pMeTUUYECKHE ONEepaluy, a TaKXKe H3BJICUEHUE KOPHS HaTypaslbHOM
CTENIEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaronmapsi mocienoBaTeabHOMY
pacCIIMpPeHUIO Kpyra HCIOJb3YEeMBIX YHCENl M 3HAKOMCTBY C BO3MOKHOCTSAMHU HX
OPUMEHEHHUs JUIsl pelIeHUs] pa3IUYHbIX 3anad (OpMUPYETCS NpPEJCTaBICHHUE O
€IMHCTBE MaTEMaTHUKU KaK HayKd W €€ poJid B MOCTPOCHUM MOJENEH peabHOro
MHUpA, HTUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIHS.

Jluanst «YpaBHEHHS M HEPABEHCTBA» pEaM3yeTcsl Ha NPOTSHKEHUU BCETO
oOy4eHUs Ha YPOBHE CpeAHEro 00111ero o0pa3oBaHus, MOCKOJIbKY B KaXKJI0OM pa3jiese
[TporpaMMbl TPEeIyCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3ajgad. B pesynbrate
oOyyaroluecs: OBJIAZIEBAIOT PAa3IMYHBIMU METOJAMU PEIICHHs] PAlUOHAIBHBIX,
UPPAIMOHATIbHBIX, TOKa3aTeNbHBIX, JIOTAPUPMUUIECKUX W TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPAaBEHCTB W CHUCTEM, a TaKKe 3a/Jay, COJACpXKAIIUX MapaMeTphl.
[TosryueHHbIE YMEHHUS LIMPOKO HCIHOJB3YIOTCS IPU HUCCIEIOBaHUM (YHKIHUH C
MOMOIUIbIO MPOU3BOAHOM, PU PEUICHUH MPUKIIAJAHBIX 3a]1a4 U 33a]1a4 Ha HaX0XKJICHUE
HauOOJIBIINX U HAUMEHbBIINX 3HaueHuN QyHkuuu. J[aHHas conepkaTenbHas JTUHUS
BKJIIOYAET B ce0sl Takke (OPMUPOBAHKNE YMEHUH BBINOIHATH PACYETHI IO (hopMyJiaMm,



npeoOpa3oBaHus PAlMOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX
BBIPKECHHI, a TAK)KE BBIPAXKEHUH, COIEpKAIIMUX CTENEHU U JorapudMel. braarogaps
U3YYCHUIO anreOpanyeckoro wmaTepuana MPOUCXOIUT JajbHeillliee pa3BUTHE
AIITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIIEHUS OOydaromuxcs, (GopMUPYIOTCA
HaBbIKM JIEAYKTHBHBIX pAcCyKIEHHH, pabOTbl C CHMBOJBHBIMU (OopMamy,
IPEICTABICHNS] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemaraet 3¢p¢GEeKTUBHbBIE UHCTPYMEHTHI IJIsl PEIICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJsiJHO JEMOHCTPHUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToMYeckass JUHUS «DyHKIMM U TrpauKW» TECHO
NEPEIUIETAECTCA C APYTUMHU JIMHUSIMHU y4€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEAOBATEIbHOCTh M3Y4YEHUs Marepuana. l3ydeHue CTEneHHOH,
NO0Ka3aTeIbHOM, Jorapu(MUIECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOWCTB U
rpaMKoB, MCNONb30BaHUE (QYHKIUN Uil pelIeHHs 3a1ad U3 JAPYTruxX y4eOHbIX
IPEIMETOB U pPEaTbHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK
U C pEUICHUEM YpaBHEHUHN U HepaBeHCTB. [Ipu 3ToM O0JbII0E BHUMAHUE YACISIETCS
(GOpMHUPOBAHNIO YMEHUS BhIpaKaTh (OPMYJIAMH 3aBUCUMOCTU MEXIY Pa3IMYHbIMU
BEJIMYMHAMU, UCCIIEA0BATh MOJyYE€HHbIE (PYHKLIUU, CTPOUTH UX Tpaduku. MaTtepuan
OTOW COJIEpXKATEIbHON JIMHUM HALEIeH Ha pa3BUTUE YMEHHHW M HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B Pa3IMYHON (opme:
aHAJMTUYECKOU, rpaduuecKoil U cioBecHOU. Ero nzydyenue cnocoOCTByeT pa3BUTHIO
AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOUICHHIO M KOHKPETHU3allHH,
VCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass JimHHAS «Havama maTeMaTH4eCKOTrO aHalM3a» MO3BOJISIET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MaTeMAaTHYECKHX, TaK UM MPUKIAIHBIX 3a/ad,
JOCTYIHBIX OOyYaroIMMCSl, TaK KaK Y HHUX MOSBJISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (PYHKIMH, ONpENeisITh WX HauOOIbIINE W HAUMEHBIINE
3HAYeHUs], BBIUUCIATH IUIomaad Guryp M oObEMBI Tel, HAXOAUTh CKOPOCTH H
yCKOpeHHusl TpoleccoB. JlaHHasg coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTE€MaTHYECKUX MOJENEeH peallbHbIX CUTYyaluH,
MO3BOJISIET HAXOAUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE€ COLIMAIBHO-
DKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMM MAaTeMaTHYECKOro aHaJIn3a
CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-IOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHUI pacno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaromuecs y3HaoT O BELAAIOUIXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEeMaTHKU KakK HAaykd, U 00 HX
aBTOpAax.

CopepxarenbHO-MeTOANYECKass JTUHUSA «MHOXKECTBA M JIOTHKA» BKJIIOYAET B
ceOsi BJEMEHThl TEOPUM MHOXECTB W MaTeMaTH4ecKOW Joruku. TeopeTuko-



MHO>KECTBEHHBIC TIPEICTABICHUS IIPOHU3BIBAIOT BECh KypPC MKOJIHHOW MAaTEMaTHKH H
npeiaraloT HauOoJiee YHHBEPCAIBHBIA S3BbIK, OOBEAMHSIONIMN BCE pasJIeibl
MaTeMaTHKd W ©€¢ NPHUIOKECHUH, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHYCCKHE
JTUCIMIUTMHBI M X TIPUJIOKECHUS B €IMHOE T1esioe. [[03ToMy Ba)KHO 1aTh BO3MOKHOCTh
oOydaromemMycss TMOHUMaTh TEOPETHKO-MHOXKECTBEHHBIM SI3bIK  COBPEMEHHOM
MaTEMaTHKHU ¥ UCIIOJIb30BaTh €0 JJIT BRIPAXKCHUS CBOUX MBICICH. [[pyruM BaskHBIM
IPU3HAKOM MAaTeMaTHKH KaK HayKH ClIeyeT MPU3HATh CBOWCTBEHHYIO €if CTPOTOCTh
00OCHOBaHUH U CJIEIOBaHKE OMPEIEeIEHHBIM IIPABIIaM MTOCTPOCHUS IOKA3aTEIbCTB.
3HAKOMCTBO C JJIEMEHTaMH MaTEeMaTHYeCKOW JIOTHKH CIIOCOOCTBYET Pa3BHTHIO
JIOTUYECKOTO MBIIIJICHHSI 00YYarOIINXCsl, TIO3BOJISIET UM CTPOUTH CBOU PACCYKICHUS
Ha OCHOBE JIOTHYCCKUX MPaBUII, (GOPMHUPYET HABBIKU KPUTHYECKOTO MBITTUICHUSI.

B yueOHOM Kypce «Anredpa W Hadyaja MaTEMaTUYECKOIO aHAIM3a»
MPHUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJICIIMPOBAHMSI, KOTOPHIC IMPU3BAHbBI
CrIocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJCNICH peabHBIX
CUTYyalluid, WCCIICOBAHUS JTHX MOJENed C TIOMOIIBIO armmapara anreOpbl |
MaTEeMaTHYECKOTO aHaJl3a, WHTEPIPETAllMH ITOJYYCHHBIX pe3yJIbTaToB. Takue
3aJIJaHuUs BIUICTEHBI B KaK/IBIA U3 Pa3JiejioB IIPOrPaMMbI, TIOCKOJBKY BECh MaTEpHa
y4eOHOro Kypca IIMPOKO HCIOJB3YETCS ISl PEIIeHUs NPUKIATHBIX 3anad. [lpu
pEIICHNH  peallbHbIX  MPAaKTHYEeCKWX  3a]ad  Oo0ydJaromiuecs:  pa3BHBAIOT
HaOJIOIaTeIbHOCTh, YMEHHE HaXOJHWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIOJIB30BaTh aHAJIOTHIO, 0000IIATh M KOHKPETU3UPOBATH MPOOIIeMy. [lesTensHOCTh
110 GOPMHUPOBAHUIO HABBIKOB PEIICHUS MIPHUKJIATHBIX 3a]1a4 OPTaHU3YEeTCs B TIPOIECCe
W3YYCHUS BCEX TEM YyYeOHOro Kypca «Ajiredpa W Havajla MaTeMaTHYECKOTO
aHaIIN3ay.

Ha mn3ydenue yueOHOTO Kypca «AnreOpa u Hayalla MaTeMaTHYECKOTO aHAITN3a»
orBoauTcs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B Hemento), B 11 kimacce — 136
qyacoB (4 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IlpuMmeHeHue npoOeil U HPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoObl 3amanus GyHKIUU. B3auMmHO o00paTHbIe (QYHKIHH.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIUU. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHas GyHKIMS ¢ HATypaJdbHBIM U LI€JIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOHWCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMma EBknuaa 1j1s penieHus
3a/1a4 B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana mareMaTH4eCKOI0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpain. ['eomeTpuuecKkuil CMbICI HHTETpasia. Beraucienne onpeneéHHOro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHInaIbHbIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUaIOIMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKeHUMN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TpPYAOJIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cpepbl YeIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIaCcCU(BUKAIIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRLIOUPATh HaANOOJIee TOAXOISAIINN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUIOB U POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4YMe€ M CXOJCTBO IMO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUSI WM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHATBLHOE YHUCJIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAILHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CcBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNM KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JACIICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA OmpenenuTeNs 2 X 2 i BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKkoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKIMA Ui UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO OTEPUPOBATH MOHATUSIMHU: MTOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBIIOIHATH apu(METHUECKUE OTEepaiil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX TIEPEXO/JIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalMoHalbHbIE, MOKa3aTEeIbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXACHUS HAWIY4dIllEero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IIJNTAHUPOBAHMUE, 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HammeHoBaHMe Pa3Ie/ioOB H T€M IMPOrpaMMbl Kontpoasnbie  [IpaKTHdeckue (im¢posnie)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypen
MHOXeCTBO JEHCTBUTEIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUM
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJBIM TTOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIMS 5 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB 11O 136 9 0

IMPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  HammeHoBaHMe Pa3Ie/ioOB H T€M IMPOrpaMMbl Kontpoasnbie  [IpaKTHdeckue (im¢posnie)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypen
1 I/ICCJ'IG,[[OBaHI:Ie (GYHKIHH C TOMOIIIBIO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas u UHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHHA. 14 1
TpuroHomeTpuveckrue HepaBeHCTBA
4 WppanmoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CHCTEeMBI pallMOHABLHBIX, HPPAIIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 1
3HaHUH
OBIIEE KOJIUMYECTBO YACOB 11O 136 9 0

INPOI'PAMME




HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Kontpoaeusie — Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThbI pecypenI
1 MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU 1
1 X CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOTO arapara JJisi peIIeHHs 1
3a7a4
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
ParmonanpHeie ynciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OecKOHEYHbIE TIEPUOANYECKUE IPOOH
5 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSI 1
penieHus MPUKIAIHBIX 33134
8 JleficTBUTENbHBIC YKCla. PaliioHaabHbIE 1
HppalMOHATIbHBIE YHCIIa
9 Apudmerndeckue oneparuu ¢ 1

I[GﬁCTBHTG.HBHLIMH qucJjiaMu




10

Mopynp AE€MCTBUTEIBHOIO YHUCIIA U €TI0
CBOMCTBA

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB
OcCHOBHBIE METOBI PELICHUS LENbIX U

JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEIICHUS LIETBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ HeIbIMUA
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuua cucTeMsl JINHEWHBIX YPaBHEHUMN.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYECHMS




21

[Ipumenenue onpeaenuTens A perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHU

22

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTposbHnas padora: '"PaunonajbHblie
YPaBHeHMA M HepaBeHcTBAa. CucTeMbl
JINHEHHBbIX YypaBHEeHU"

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo oOpatHbie HyHKIHH.
Komnozunust GyHKImit

26

27

I'padpux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh ornpeJieNeHus] © MHOXKECTBO
3HayeHud pynkuuu. Hynu pyHkuumu.

ITpomexyTKH 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOossiee 1 HanMeHbIIIeE 3HAUECHNE
(GYHKIIMHY Ha IPOMEXKYTKE

30

31

JluneliHasi, KBagpaTU4Has U IPOOHO-
TuHeHas pyHKIUN
DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH
Bxoanast KOHTpoJIbHAs padoTa.




DneMeHTapHOEe UCCIIeIOBAHUE U

32 MoCTpoeHue rpaGuKoOB ATUX PYHKITUN
33 Crenens ¢ 1eabIM 1oKaszarenaeM. bunom
Herorona
34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJTbHBIM H
35 LeJIbIM ImoKaszareiieM. E€ cBolicTBa U
rpaduk.
36 KonTposbnas padora: "CrenenHas
¢pynkuus. E€ ceoiictBa u rpapux"
37 ApudmeTnieckuii KOpeHb HATYpaJbHOM
CTEIIEHU U €r0 CBOWCTBA
38 ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTEIIEHU U €r0 CBOWCTBA
39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHUH,
CoJIeprKallMX CTENEeHU U KOPHU
40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
41 [TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKAIMX CTENEHU U KOPHU
HppaunonaneHbele ypaBHeHNs. OCHOBHBIE
42 METO/IBI PEIICHUS HPPAITMOHATBHBIX
ypaBHEHUU
WppanmonansHslie ypaBHeHUs1. OCHOBHBIE
43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUH




Wppaunonanbuble ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUH
45 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPpaLMOHATILHBIX YPaBHEHUN
46 PaBHOCHIIBHBIE ITEPEXObI B pEILICHUH
UppaLMOHATILHBIX YPaBHEHUN
47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
UppalMOHATIBLHBIX YpPaBHEHUN
48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UpPPaMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH
49 Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJIbHBIM MOKa3aTelleM
CBoiicTBa u rpaduk KOpHs N-0if cTeneHn
50 Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJbHBIM ITOKa3aTelleM
KonTtpoabHas padora: "CpoiicTBa n
51 rpaguK KOpHs N-0ii CTeNneHu.
HppannonajibHbie ypaBHeHus "'
59 CreneHsb ¢ palluOHaJIbHBIM MTOKA3aTeNIeM U
€€ CBOICTBA
53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOICTBA
54 CreneHsb ¢ palluOHAJIbHBIM MTOKA3aTeIeM U
e€ CBOICTBA
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U

rpadguk




Hcnonp3oBanue rpaduka QyHKIHH 115

56 . 1
peleHys ypaBHEHUH
57 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pelIeHusl ypaBHEHU I
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IbI peIIEHUs T0KA3aTEeIbHBIX 1
YpaBHEHUN
[lokasarenbHble ypaBHeHUs1. OCHOBHbBIE
60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU
KonTtpoabHnas padora:
61 "Iloka3areabHast pyHKuMS. 1
Iloka3atenbHble ypaBHeHus"
62 Jlorapudm uucna. ColicTBa jJorapudpma 1
63 Jlorapudwm gucna. CoiicTa norapugpma 1
64 Jlorapudm uucna. ColicTBa jJorapudpma 1
65 JecsTuunble U HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHbIE U HATYypaAJIbHBIE JTOTapH(PMbI 1
67 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
coJiepKaIUX JOorapu(pmbl
68 [IpeobOpazoBanme BBIpaXKEHUH, 1
COJIepXKaIIuX JorapudMbl
69 [IpeoOpazoBaHue BhIpaXKEHUH, 1

coJiepKaIiX JOoTapru(pMbl




Jlorapudmuueckas pyHKIuUs, € CBOHCTBA

70
U rpaduk
7 Jlorapudmuueckas pyHKIus, € CBOHCTBA
u rpadux
79 Hcnonb3oBanue rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM
73 Hcnonp3oBanue rpaduka QyHKIHH 115
peleHus ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE
74 METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
75 METOBbI pelIeHus TorapuPMUIECKUX
ypaBHEHU U
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METOBI pelIeHus JIorapuMUIECKUX
yYpaBHEHUHU
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JoTapu(PMUYECKUX YpaBHEHUM
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKUX YpaBHEHUN
KonTtpouabnas pabora:
79 "Jlorapupmuyeckasi pyHkums.
Jlorapudgmuyeckne ypapuenus"
80 Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,
84 onpe/ieJICHUE TPUTOHOMETPUUECKHIX
(GYHKLUI YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
85 oIpeJieJIeHue TPUTOHOMETPUUYECKHUX
(YHKLUI YUCIOBOrO apryMeHTa
IIpoMe:KyTOYHBII KOHTPOJIb.
86 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbI
87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbl
88 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMmybI
89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbl
90 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPKECHUI
01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI
92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPKECHUI
93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX

BBIPAXKEHUI




Pewenne TpuroHoOMeTpu4YECKUX

94 .
ypaBHEHUH
95 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHUI
96 Pemienue TpuroHoMeTpHuYECKUX
ypaBHEHU M
97 Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUN
08 Pemenune TpuronomMeTpuueckux
ypaBHEHUI
99 Penienue TpUroHoMeTprUUECKUX
YpaBHEHUN
100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUH
KonTtpoabHas padora:
101 "TpuronoMerpuyecKue BbIpaKeHUs U
TPUTOHOMETPUYeCKHEe ypaBHeHus "
[TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS
102 nocyeaoBareabHocTed. Meron
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 nocyienoBarenbHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast mporpeccus
105 I'eomeTrpuueckas nporpeccust
106 beckoneuHo yObIBarolias reoMeTpuyecKas

nporpeccust




CymMma 6eckoHeuHO yObIBaroIei

107 F€OMETPUUYECKON MTPOTrPECCUU
108 JIMHENHBIN U SKCIOHEHUUAIIBHBIN POCT.
Hucno e. Dopmyna CI0KHBIX POLEHTOB
109 JIMHEHBIN U SKCIOHEHIIUAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB
110 Hcnonb30Banue Nporpeccuu Ajs peleHus
peanbHBIX 33/1a4 MPUKIAJIHOIO XapaKTepa
111 KourtpoJabnas pabora:
"TlocsienoBaTeJIbHOCTH M Iporpeccun’
112 HenpepriBHble GyHKIINN U UX CBOWCTBA
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIMIA
114 CBoiicTBa (yHKIMI HETIPEpPBIBHBIX HA
OTpe3Ke
115 CBoiicTBa (yHKIMI HETIPEpPBIBHBIX HA
OTpe3Ke
116 MeTo MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB
117 MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB
118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB
119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
120 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX

GYHKIMH 1S pereHust 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIHH




Omnpenenenue, reOMETPUYECKUN CMBICIT

122 .
MIPOU3BOTHOM
123 Onpenenenne, GU3MUECKANA CMBICTT
MPOU3BOAHOMN
124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIHH
125 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIUN
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINI
127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN
128 [Tpou3BoaHast CyMMBI, POU3BEICHHUS,
YaCTHOTO ¥ KOMITO3HUIINU (hYHKITUH
129 ITpou3BoHas CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
130 [TpousBoaHast CYMMBI, POU3BEICHHS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
131 KonTtpouabnas padora: «IIponzsoanasny
132 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"
133 [ToBTOpenwme, 0600IIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
[ToBTOpenue, 06001ICHNE,
134 cHUCTEeMaTH3aIlus 3HAHHH:
"TpuroHomerpuueckue ypaBHeHuUs"
135 Hrorosasi kKoHTpOJILHasI padoTa.
136 [ToBTOpenme, 0600IIEHNE,

cUCTeMaTH3alus 3HaHUH




OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

136

11



TemaTnueckoe nianuposanue 11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

Kontpoabusbie IIpakTuueckue

padoThI

padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIEro 1

HAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINU Ha OTpe3Ke




Haxoxnenue HanbdonpLero u
HAaUMEHBIIIETO 3HAUYCHUS HEIPEPHIBHON
(GYHKIIMM Ha OTpE3Ke

Haxoxnenue HanuOoJIbIIETO U
HAaWMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKINN Ha OTpE3Ke

10

11

12

Haxoxnenune HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPBIBHOM
(GyHKINU Ha OTpe3Ke

13

[Ipumenenne npou3BOHOM JUIs
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

14

15

16

[IpumeneHnne npou3BOTHOM IS
HAXOJXK/ICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH

rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS




npotriecca, 3afaHHoro Gopmyoi nim

rpagukoM

17 Kommozunus ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUI Ha

KOOP/AMHATHOH MJI0CKOCTH
91 I'eomerprueckue oO6pa3bl ypaBHEHHIA Ha
KOOPJAMHATHOM INIOCKOCTH
99 KonTpoabHnas padora: "UccaenoBanue
(pyHKUMIi ¢ TOMOIIBIO IPOU3BOIHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

24 ¢ynxuil. [IpaBuna HaxoXKACHUS

epBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 dbynkumii. [IpaBuna HaxoXKIeHUS
epBOOOPA3HBIX

26 Nurerpai. I'eoMeTpU4eCKUN CMBICI

UHTerpaja
97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma
28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleiiOnuna
IIpuMeHenue uHTETpana s
29 HaXOKJCHHUS TUIOIAACH TNIOCKUX (UTYp

BXxoaHO0# KOHTPOJIb.




[IpumeHnenue nHTETpaNa s

30 HaxO0XXJICHUSI 00bEMOB T€OMETPHUIECKUX
Ten
31 [Tpumeps! pemenuii muddepeHraaTbHbIX
YpaBHEHUU
39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUH
MatemaTtuueckoe MOJEIUPOBAHHE
33 pPEANTBHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI
34 KonTtposabHnas padora:
"IlepBooOpa3Hasi u MHTerpau'
35 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U TrpaduKu
36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBA U TpaduKu
37 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu
38 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBA U rpaduKu
39 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHIECKHUX
41 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHIX
43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
42 Penienne TpUroHoMeTprUUECKUX
HEPaBEHCTB
45 Penienue TpuroHoMeTprUUECKUX
HEPaBEHCTB
16 Pemenne TpuroHOMeTpUYECKUX
HEPaBEHCTB
47 Penienne TpUroHOMeTpHUUECKUX
HEPaBEHCTB
Konrtpoabsnas padora: "I'papuku
48 TPUTOHOMETPHYECKUX (PYHKIIHIA.
Tpuronomerpnyeckne HepaBeHcTsa'"
49 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHUS
MppaMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB
61 I'paduaeckne MeTOBI pemeHHs
MppaIMOHAEHBIX YPaBHEHHHA
62 I'paduueckue MeTObI pelIeHus
UppalMoOHAIbHBIX YPaBHEHHH
63 I'paduaeckne MeTOBI pemeHHs
ITOKA3aTEeIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIhbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl pereHus
JOrapupMHUUECKUX ypaBHEHUI
66 ['padrueckue METO B! peIIeHUS
JOrapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo Bl pemeHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
YpaBHEHUU

70

71

72

['padmyeckue METOABI peLICHHS
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKux
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

KonTpoabHas pabora:
"HppannoHajabHbIe, IOKa3aTeJdbHbIC
Jorapudpmmuueckue HepaBeHcTBa'"

73

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (opMbI 3arucu
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomrmiekcHele uncna. AnreOpanydeckas u
TpUTOHOMETpHUEcKas (pOpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CJIaMHU
Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YU CIIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJIMHATHOM IJIOCKOCTH.
IIpoMesKyTOUHBIH KOHTPOJIb.




N300paxkeHre KOMITJIEKCHBIX YHCET Ha

8 KOOPJIUHATHOMN TIOCKOCTH
79 ®opmyna Myaspa. KopHu N-oii creneHu
13 KOMIUIEKCHOTO YHClIa
80 ®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa
[IpumMeHeHHEe KOMITUICKCHBIX YHCEI JISI
81 penieHus: GU3NIECKUX U TEOMETPHICCKUX
3aa4y
82 KonTtposabnas padora: "KomiiekcHbie
yucaa'

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

IEJTBIX YUCEIT
86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJTBIX YUCEI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH

LEJTBIX YUCEI: OCTATKH [0 MOIYJIO
90 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOYJIIO
[TpuMmeHeHnEe TPU3HAKOB ACTUMOCTH
91 [EJTBIX YUCEIT: anropuT™ EBKinaa s

PEIICHHMA 3a4a4 B LECJIbIX YHUCIaX




92

KounrpoabsHnas patdora: "Teopus neabix
yucea"

93

94

95

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH paliMOHaJIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEN UPpaLMOHAIIbHBIX
ypaBHEHUH

97

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTeIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHre CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3




pa3uyHbIX 00JacTell HAyKH U peabHOM
YKU3HU, MHTEPIPETALUs [OTyYCHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUs [OJTyYEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETaLUs I0Jy4YEHHBIX
pE3yJIbTaTOB

104

Kourpoabnas padora: "Cucremsbl
PAUHOHAIBHBIX, HPPALHOHATbHBIX
MOKAa3aTeJbHBIX U JIOTapu(MHUYECKUX
ypaBHeHHi"

105

106

107

PanvoHaneHbIE ypaBHEHHS C
rapameTpamu

PanmonanbHbIe HEpaBEHCTBA C
napameTpamu

PanvoHaneHbIE CUCTEMBI € TapaMeTpaMHu

108

109

HppaunoHansHble ypaBHEHUS,
HEpaBEeHCTBA C apaMeTpamMmu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu




111

IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112

113

Jlorapudmuueckue ypaBHEHUs,
HEPAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114

TpuroHomeTpuueCcKe ypaBHEHHUS C
rapameTpamu

115

116

Tpuronomerpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuronomeTpuyecKkue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeNIeN peabHbIX
CUTYyAalMi C IOMOUIbIO YPABHEHUH C
napaMeTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENEN peaabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJENEN peaabHbIX
CUTYallHUil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamMu

120

121

KonTtpoabnas padora: "3agaum ¢
napamerpamu''
[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHuii: "YpaBHeHus"




122

[ToBTOpenue, 06001eHNE,
cucremaTtusanus 3Hanui: "YpaBHenus"

123

124

125

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHME, 0000MIIEHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHME, 0000MIIECHNE,
cuctematusanus 3Hanuii: "HepaBencrsa"

126

127

128

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHuE, 0000MIICHNE,
cucremarusanus 3Hanuii: "[Ipon3BoaHast
u e€ npumeHeHue"
[ToBTOpenue, 06061IeHNE,
cucremaru3anus 3HaHuii: "IIpousBoaHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6o0IIEHNE,
cuctemaTtusanus 3Hanuii: "[IponsBoaHas
U €€ npumMeHeHue"

130

[ToBTOpenue, o6o0mEeHNE,
cucreMaTtusanus 3HaHui: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 06061IeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
[ToBTOpenue, 06061IeHNE,
cucTeMaTu3anus 3HaHnuit: "OyHkuun"




[ToBTOpenue, 06001eHNE,

133 o n Y 1
CUCTeMaTh3ays 3HaHui: "OyHKIHH
134 Bcepoccuiickasi npoBepouHasi padéora 1 1
/AToroBasi KOHTPOJIbHasi padoTa
135 IToBTOpEHME, 0606H_IGHI/If, 1
cHUCTEeMaTH3alus 3HaHUI
136 [ToBTOpeHME, 0606III€HI/If:, 1
cUCTEeMaTH3alus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 11

INPOI'PAMME




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GOpMyIHUpOBaTh M OINEPUPOBATH IMOHATHSAMHU: OIpE/esICHuE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; TPUMEHATh UX; YMEHHE (DOPMYIUPOBATDH
00paTHOE W MPOTHUBOIOJIOKHOE YTBEP)KIECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ, MaTeMaTHUeCKONH WHAYKIIUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OIICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKACHWI;, yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJis OUCAHUs PEATbHBIX MTPOLIECCOB U SIBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUPOBATH MOHIATUIMH: Tpad, CBA3HBIN Tpad, HepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh Tpadbl pa3IHuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszarenaeM, JorapugMm ymucia, CHHYC, KOCHMHYC U  TaHI€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oO1iee kpaTHOe, anroput™M EBKiMaa npu perieHuu 3ajad; 3HaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH IMOHATHUAMH: NOCICAOBATCIBHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
yYMEHHUE OINEePUPOBATH MOHATUSMU: KOMIUIEKCHOE YHUCIO, COMPSKEHHDBIC
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH MPUMEPHl  HCIOJIH30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUSA W HCPABCHCTBA, HX CUCTEMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢GbyHKLMY, TIepBas U BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPHUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky
(GYHKIIMM; YMEHUE HaXOJWTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKINM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 AU PEpeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXKITY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOJIB30BAaHUEM amIapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TPaUIECKH UCCIETOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C WCIIOJIb30BaHUEM TpadUUeCKUX METOJOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BEJIMYMHA, paclpeleicHue BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHHWMA, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; ymeHwue
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH U

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUJBI, MPU3MBI, KOHYyca, IMIMHAPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHHe onepupoBaTh IOHSATHUSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTYpE; HUCIIOJIB30BAaTh T'€OMETPHUUCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroJ, IUIOIIaib, OOBEM, IJIONIAIh MOBEPXHOCTH), HCIOJIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

EI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCEl
12 Panmonanbupie yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIPOOH, MPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmerndeckuii  KOpeHb  HATypaJlbHOW  cTemeHW.  JIeHWcTBUS ¢
' apu(pMETUIECKIMU KOPHSIMHU HATYPaIbHOW CTENICHU
14 Crenenp ¢ nenplM mnokaszareiaeM. CTeneHb € pPalMOHAIbHBIM I10Ka3aTeeM.
' CBolicTBa CTENIEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m umcna. JlecSTH4HBIC U HATypaJIbHbIC JOrapu(MBbI
JleficTBuTeNnbHBIE YHCIa. ApH(QMETHYECKHE ONepalyu C JCHCTBHTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEéHHbIE BBIYMCICHHS, MPaBHJIA OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUN
1.8 IpeoGpaszoBanue BhIpaKEHUH
1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaiioHanbHbIe YpaBHEHHSI
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TOrapupMUUECKre YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPAaBEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpeenuTelIb MaTPULIBI
3 OyHKIHH U TpaduKh




OynK1us, crocoos! 3ananus pyHkun. ['padux ¢pynkiun. Bzanmuo oopaTHble

31 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.
3.9 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (DYHKIIHU.
' Maxkcumymbl 1 MUHUMYMBI pyHKIKMU. Hanbonbliee 1 HanMeHblilee 3HaUCHUE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHast QyHKIMS ¢ HATypaJIbHBIM U IENbIM TMOKaszareneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorel TpadukoB ¢yHKM. CBoicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS ITOCIIEIOBATEILHOCTEN
38 Apudmerndeckass W TeoMmeTpudeckas mporpeccuu. Dopmyna  CIOKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHre MPOM3BOJHONW K HCCIENOBAaHUIO (DYHKIUH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHre HanbompIIero 1 HaMMEeHbIIero 3Ha4eHus (pyHKInN
Ha OTpe3Ke
4.3 [MepBooGpasuas. Muterpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucatenbHas CTaTUCTHUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipstmble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BPALICHUS




7.5 KoopauHaTsl ¥ BEKTOPEI

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e 10 kaacc

A.I''Mopakosuu, II.B.CemenoB  MaremaTuka: aireOpa M Hadaja
MaTeMaTUYeCKOIr0 aHajiu3a, reomMeTrpus. AnreOpa M Hadajla MaTeMaTUYECKOT

aHanu3a. B 2-x dactax (06a30Bblil ¥ yriyOJaeHHbIM ypoBHHU) - M.: MHemo3uHa,

2019

o 11 kiaacc

A.I''Mopakosuu, II.B.CemenoB  MaremaTuka: aireOpa ©  Hadana
MaTeMaTUYeCKOIr0 aHaiu3a, reoMeTpus. Anredpa U Hayala MaTeMaTHYECKOTrO

ananu3a. B 2-x gactax (6a30BbIil U yriayOnaeHHBIM ypoBHU) - M.: MHemo3uHa,

2020
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