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HOACHUTEJIBHAA 3AIIMCKA

VYyeOHblli mpenMmer «AnreOpa W Hayala MaTeMaTHYECKOro aHaau3a»
SBJISICTCSI OJHMM W3 HamOoJiee 3HAYMMBIX B TMPOTPaMME CPEIHEro OOIIero
oOpa3oBaHus,  MOCKOJbKY, C  OJHOM  CTOPOHBI, OH  OOecreuYuBaeT
MHCTPYMEHTAJIbHYIO 0a3y ISl M3yUYEHUsSl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JIPyroil  CTOpPOHBI, (GOPMHpPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE
oOyd4arommxcsi Ha ypoOBHE, HEOOXOAUMOM ISl OCBOCHHS HMH(OpPMATHUKH,
OOIlIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTHM W JPYIHMX AUCHUIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca oOydarolIMecsi OBJIAJIEBAIOT YHHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOW  HAyKH, KOTOpas  (QOpMYyIUpYeT CBOM  JOCTHKECHHUS B
MaTeMaTU4YecKoi dopme.

VYyeOHbIi TpenMer anreOppl M Hayal MaTeMaTHYeCKOro aHaiusa
3aKJIa/bIBAET OCHOBY JIJIi YCHENTHOT'O OBJIAJEHUS 3aKOHAMHU (DU3UKH, XHUMUH,
OuoJIorMy, TIOHUMAHMSI OCHOBHBIX TEHJCHIMA pa3BUTHS IKOHOMUKH U
OOIIECTBEHHOM KU3HU, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX MU(PPOBHIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJb30BATh MX IS JalbHEHIEro
0o0pa30BaHus U B OBCETHEBHOM KU3HU. B TO e Bpems oBliajiecHne aOCTPAKTHBIMU
U JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSMH aJIreOpbl U MaTEMaTHYECKOro aHallu3a
pa3BUBAaET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JIOKa3bIBaTh YTBEPKICHUS C MOMONIbI0O MHAYKIHUU M PACCYKIATh JAETYKTHUBHO,
UCIIOJIb30BaTh O00OOIIEHHWE M KOHKPETH3allMI0, a0CTparupoBaHUE M aHAJIOTHIO,
dbopMuUpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIICHUE.

B xozne u3ydenust yueoHoro npeamMera «Anredpa u Hayajia MaTeMaTUdeCKOro
aHanu3za» OOydaronIvecs MOJY4yaloT HOBBIM OMNBIT PElIeHHUs MPUKIaJHBIX 3a/ad,
CaMOCTOSITEJILHOT'O MOCTPOEHUSI MATEMAaTUYECKUX MOJIeNIed pPeajbHbIX CUTYyallUi,
UHTEpIpETAllUd  TOJYYCHHBIX  pEIICHUH, 3HAKOMATCS C  IpuMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMU M UX aBTOPAMH.

VYyeOHblli  mpeaMer — o0JagaeT — 3HAYMUTEIBHBIM  BOCIHTATEIbHBIM
MOTCHIINAJIOM, KOTOPBIA  pealn3yercs Kak dYepe3 ydeOHbIi  maTepual,
CrocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak U 4Yepes
cnenmupuky  y4eOHOW  JEATENbHOCTH,  TPeOyIomed  MPOIOKUTEITHLHON
KOHIIEHTPAIMU BHUMAaHMUS, CaMOCTOSATENbHOCTH, aKKypaTHOCTH u
OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pe3yJIbTar.

B ocHoBe Mmeromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTH4YeCKOro
aHaJu3a JISKUT JIeATeIIbHOCTHBIM MPUHITUIT 00yUYEHHUS.



B crpykrype ydeOHOro mpemmera «Anredpa W Hayajia MaTeMaTHYECKOTO
aHaJIn3a» BbIIETIEHBI CIEAYIONINE COJEpKaTeIbHO-METOANYecKe TuHuu: «Hucna
U BeIYHCIeHUs», «DyHKIMU U Tpadukny, «YpaBHEHHs U HEpaBeHCTBa», «Hauana
MaTeMaTUYeCKOro aHanu3a», «MHoxkecTBa © JOruMKa». Bce OCHOBHBbIE
COJIEPKATEIbHO-METOANYECKUE JIMHUM HU3YYalOTCsl Ha NPOTSHDKEHUM JBYX JIET
o0y4yeHHs Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSIS
Apyr Ipyra U MOCTENEHHO HACHIIAsACh HOBBIMU T€MaMHu M pazjenamu. JlaHHbIN
y4eOHbI KypC SIBJISETCS WHTErPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cele
COJIep)KaHUE HECKOJNbKMX MaTEeMaTHYeCKHX JUCIMIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHUS, MATEMATUYECKUN aHaJINU3, TEOPUsT MHOXKECTB, MaTeMaTH4ecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromuecss OBIaZeBalOT BcE Oosee
IMIMPOKUM MaTEeMaTHYECKUM allllapaToM, Y HUX IMOCJIeI0BaTeNbHO (hopMUpYyeTCsa U
COBEpIIEHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb pealbHON
CUTYaIluH, IPUMEHITH 3HAHUS, MOIYYCHHbIE TIPYU U3YYEHUU y4eOHOro Kypca, JUIs
pELLIEHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aauu, a 3aTeM
WUHTEPIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToAuUecKas JUHUS «Uucina W BBIYMCICHUS» 3aBepIIacT
(dbopMuUpOBaHNE HABHIKOB MCTIOIH30BAHMSI ICHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aTO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanusi. Ha ypoBHe cpegHero o6iiero
obOpa3oBaHusi oco0oe BHUMaHME yzAensercs  (OpMHPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIUMCICHHM, BKIIOYAIOMIMX B Ce0S HCIOIB30BAHUE PA3IUYHBIX
dopM 3amucu 4yucia, yMEHHE JeJjaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OIEHMBATh UYHUCIIOBBIC BBIPAKCHHSA, padOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroIIMMCA MHOXECTBAa HATypaJlbHbBIX, IEJIbIX,
palMOHANbHBIX U JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM ©3 3TUX MHOXKECTB PacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3aJaud M OIepaluu: JeJIEHUEe Halelo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXKECTBE IEJBIX 4YHCEN, OcOoOble CBOWCTBA
palMoOHANIBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(hMETUUECKUE OMepaIuu, a TaKxKe
U3BJICUECHNE KOpHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOKHOCTSIMU MX HPUMEHEHHS JUIsl PELIEeHUs pa3iuyHbIX 3ajad
dbopmMupyeTcsi mpeACTaBICHUE O €IWHCTBE MATEeMAaTUKH KaK HAayKd M €€ PO B
INOCTPOECHUU MOJIENEe pealbHOTO MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKPETH3aIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCS Ha MPOTSHDKEHUU BCETO
o0ydeHusi Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasnene IlporpamMmbl MPEenyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B



pe3ynbTaTe OOydYaromIMecs OBJaJACBAIOT Pa3JIMYHBIMM METOJAMHU  pPELICHUs
paIMOHAIIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTApUDMHUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHCHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajady,
colepkamux napameTpbl. [lonyueHHble yMEHUS UIMPOKO HCMONB3YIOTCA TMpHU
uccieIoBaHUU (QYHKIMNA C TTOMOIIBI0 MPOU3BOMHOMN, MPU PEIICHUN TPUKIAIHBIX
3a/1a4 U 3a/1a4 Ha HaXOXJAeHHWE HauOOIbIIUX M HAMMEHBIINX 3HAYEHUU (DYHKIUU.
JlanHast comepkarenbHas JTUHUS BKIIIOYAeT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATL  pacu€rel 10  QopmynaM, mpeoOpa3oBaHus  PalMOHAIbHBIX,
UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHUI, a TaKKe BbIPaKEHUH,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpanyueckoro
Marepuaga TOPOUCXOAUT  JajlbHEWIee  pa3BUTHE  AJTOPUTMHUECKOTO U
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuxcs, GOPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMHU  (opMaMu,  THPEJICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC PaBEHCTB M HepaBEHCTB. AnreOpa
npennaraetr S(OQPEKTUBHbIE WHCTPYMEHTHI JUISI pEHIEHUS MPAKTHUYECKUX U
€CTEeCTBEHHO-HAYUHbIX 3aJ1a4, HATJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
SI3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHug «DyHkMM u rpaduKuy TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3yueHue CTeneHHOH,
N0KAa3aTeJIbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKIMM TSl pEIICHHs 3a/1a4 U3 JAPYTrUX y4eOHBIX
IPEAMETOB U PEabHOM KM3HHU TECHO CBSI3aHO KaK C MAaTEMaTHUUYECKUM aHAITU30M,
TaK U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oombiioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (GOpMyIaMu 3aBUCHUMOCTH MEXKIY
pasTUYHBIMA BEITWYMHAMH, KCCIEIOBATh TOJYyYCHHBIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3ToN cofep>KaTebHON JIMHUM HalleJIeH Ha pPa3BUTHE YMEHUM
U HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYUHAMHU B
paznuyHOl ¢dopMe: aHATUTHYECKOU, Tpaduueckoir u ciaoBecHOW. Ero m3yuenue
CIIOCOOCTBYET ~ Pa3BUTHUIO AJTOPUTMHUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K
0000I1IeHIIO0 M KOHKPETHU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHUs «Hadama mMareMaTH4eckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTHYECKHUX, TaK M MPUKIAIHBIX 3ajad,
JIOCTYITHBIX OOYYaronuMcs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKLIMMA, ONpeAensiTh HX HauOONbIIME W HaWMEHbIINE
3HAYCHUS, BBIYUCIITH IuIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus mnpoleccoB. JlaHHass coaep)karenbHash JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MaTEMaTHUYECKUX MOJIeNIed peallbHbIX CHUTYyalluH,



NO3BOJISIET HAXOJUTh HaWJydlllee pelleHHe B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMMYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOT O
aHaiM3a CIocOoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMajbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHHIO YMEHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOywaroniuecs y3HaIOT O
BBIIAIOIINXCS PE3YJIbTaTaX, MOIYYEHHBIX B XOAE€ pa3BUTUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxkaTtenbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ce0s DJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTEMaTHYEeCKOW JIOrMKH. Teoperuko-
MHO>KECTBEHHBIE MPEJICTABIEHUS MPOHU3BIBAIOT BECh KYpC IIKOJBbHONW MaTEMATUKHU
U TpejararoT HamOoJjiee YHUBEPCAIbHBIA SA3BIK, OOBEAUHSIOIIUNA BCE pa3lesbl
MaTeMaTUKU W €€ MNPWIOKEHUNM, OHU CBS3bIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX NPWIOKEHHs B efauHoe nenoe. [loaTomy BaxHO [aTh
BO3MOXKHOCTh OOy4YaloIIeMyCsi TMOHUMaThb TEOPETUKO-MHOXKECTBEHHBIA S3bIK
COBPEMEHHOW MAaTeMAaTHUKHU W MCHOJIb30BAaTh €ro ISl BBIPAKEHHSI CBOMX MBICIEH.
JpyruM BaXKHbIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT IpU3HATh
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBaHHMI U CJ€JOBaHUE OIpeaeIEHHBIM
OpaBWiaM  TOCTPOEHHUS  JOKAa3aTelbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTEMaTUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHIO JIOTMYECKOI'O0 MBIIUICHHMS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJEHUS HAa OCHOBE JIOTUYECKUX
npaBuil, (POPMUPYET HABBIKH KPUTUYECKOT'O MBIIIUICHHS.

B yueOHoM mnpenmere «AnreOpa M Hauajga MaTEeMAaTHUYECKOTO aHaIHU3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOI'0 MOJAEIHUPOBAHUS, KOTOPbIE MPU3BAHBI
croco0CcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOSHHUS MOJEIEH peaabHBbIX
CUTYyallui, HCCIEAOBAHMUS H3TUX MoOJeNed C TOMOUIBIO0 ammapara aiareopsl u
MaTEMaTUYECKOTO aHaIu3a, WMHTEPIPETALHUH IOJTYYEHHBIX pPE3yJIbTaToB. Takue
3aJ1aHus BILUIETEHBI B KaXK/IbIM U3 pa3eioB IpOrpaMMBbl, IOCKOIbKY BECh MaTeprall
y4eOHOro Kypca IIMPOKO MCHOJIb3YETCs AJis pelleHHs] NpHUKIaaHbIX 3anad. [lpu
pEIIEHNH  peajbHBIX  NPAKTHMYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HAO0JIIOIATENTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTOJb30BaTh  aHAJNOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a]a4
OpraHu3yeTcs B MPOLIECCE U3YyUEHUs BCEX TEM y4eOHOro Kypca «Anredpa u Havasna
MaTEMaTUYECKOIO aHAIU3a».

Ha usydyenue yueOHOro mpeamera «Ainredpa M Hayalla MaTeMaTHYECKOIrO
aHanuzay» orBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

Yucaa v BbIYMCICHUS

Pammmonanbubie uncia. OOBIKHOBEHHbIE M JECATUYHBIE APOOH, MPOIEHTHI,
OeckOHEeuHbIe Iepuoanyeckue apodu. [lpumeHenue ApoOGedl U MPOLEHTOB IS
peuieHns NPUKIaAHbIX 3a7a4 U3 Pa3IMYHbIX OTpaciIed 3HAHUN U PeAIbHOU JKU3HU.

[lelictBurenbHble 4Yucnaa. PanuoHanbHblE W UppAMOHAIBHBIE YHCIA.
ApudmMernyeckre  omnepanud € JEHCTBUTEIBHBIMU  4uciaamMu.  Moayib
JIEUCTBUTEIHLHOTO Yncia U ero cBoiicTBa. [IpubnmxkEéHHbIC BRIUUCICHUS, TTpaBUiia
OKPYIJIEHUS, IPUKHUJIKA U OLICHKA PE3YJIbTAaTa BHIYUCICHUMN.

Crenenp ¢ uenbiM mnokaszareneM. bunom HbroroHa. Hcenonb3oBaHue
noaxoAsen Gopmbl 3aMUCH AEHCTBUTEIBHBIX YUCEI /I PEIICHUS TPAKTUYECKUX
3a/7a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb € palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTEIEHb C
JNEHCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudm umcna. CoiicTBa norapudma. JlecaTuunble W HaTypaJibHbIC
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHBIE MpeoOpa3oBaHMA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBbHBIE YpaBHEHHMS W ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIETBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOWwieHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodsjeHa Ha
MHOIO4YJI€H ¢ ocTarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeobpazoBaHust YMCIOBBIX BIPAXKEHUHN, COACPIKAIIUX CTETIEHU U KOPHHU.

HppauunonanbHeie YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
VMppalOHAIBHBIX YPaBHECHUM.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHBIX
YPaBHECHUH.

[Ipeobpa3oBanre BbIpaKEHHM, COEPKAIINX JTOTapu(MBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLIeHUs
Jorapu(pmMuYecKux ypaBHEHUH.



OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUM. PellieHne TpUroHoOMEeTpU4ECKUX ypaBHEHUM.

Pemienue cucreM JIMHEWHBIX ypaBHEHMU. MarTpuua CHUCTEMBl JIMHEUHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICH U
CBOWCTBA, BBIUMCIICHUE €r0 3HAUYEHUS, IPUMEHEHHUE OIMPEACIUTENS I PEIICHUS
CHUCTEMBbl JIMHEWMHBIX ypaBHEHUU. PelieHne NpuKIagHbIX 3a4ad € IOMOIIBIO
CHCTEMbl JIMHEWHBIX ypaBHeHUU. lcciemoBanne NOCTPOEHHOW MOJAEIH C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne maTeMaTUYECKUX MOJENIEN PEalbHOM CHUTYyalMH C IOMOIIBIO
YpaBHEHHU W HepaBEHCTB. [IpuMeHeHHe ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 pa3judHbIX 00JacTedl HAayKU U peanibHOM
KU3ZHU.

DOyHKUMHU U TpaduKH

OyHkuusa, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHBIE (QYHKUIUU.
Kommnoszumms gyskiuit. 'paduk  QyHKIuu. DineMeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB (yHKIIHA.

OO6nacth ompeneyeHuss ¥ MHOKECTBO 3HaueHuW ¢GyHkuuu. Hymu dyHKImm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe M HeuéTHbIe GhyHKUMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (DYHKIMU. MaKCUMyMbl ¥ MUHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUS QYHKIIMUA HA TPOMEKYTKE.

JIunelinasi, KBaApaTU4Has W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
HCCIIEZIOBAaHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (GyHKUMS ¢ HATypajdbHBIM U IIEJIbIM MoOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduk KOpHS N-OM CTENEeHW Kak (QYHKIUA OOpaTHOU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEIIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA U TpauUKH.
Ucnonb3oBanue rpadgukoB GyHKIMMA 7151 PEIICHUsT YpaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

QOyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IPOLECCAX M SBICHUSIX.
I'padmku peanbHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4eCKOro aHajamusa

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUS IMOCIeIOBaTeNbHOCTEN. MeTton
MaTeMaTU4EeCKON WHTYKIINH. MoHOTOHHBIE u OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHMSI MAaTEMAaTHYECKOI'O0 aHAIN3a KaK
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpuueckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAOIIEH T€OMETPUUYECKON



nporpeccuu. JIMHENHbINA U 3KCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyiia Ca0KHbIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy Uil PELICHMs pPEalbHBbIX —3aj1ad
IIPUKJIIAJHOTO XapaKTepa.

HenpepoiBHbie (yHKIMM W uX cBoicTBa. TOUkM pa3pbiBa. ACUMIITOTHI
rpadukoB QyHkumii. CBolcTBa (PYHKIMM HENMpPEpPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsl pELICHUs HepaBeHCTB. l[IprMeHEHuEe CBOWCTB HENPEPHIBHBIX
(GYHKIMIA U1 pelieHus 3a1a4.

[lepBas u BTOpas npousBoiHble QyHKIMU. OnpeneneHue, reoOMeTpUIECKuid 1
du3ndyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKINU.

[IpousBoanbie  anemeHTapHbiX  ¢GyHKuud.  [IpousBomHass ~ CyMMBl,
POU3BEAECHUS, YACTHOI'O U KOMITO3ULIMK (PYHKIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, OllepalMyu HaJ MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel
Oiinepa—Benna. [IpuMeHeHHEe TEOPETHUKO-MHOXKECTBEHHOIO ammapara s
ONMCaHUSl PEAJbHBIX IPOLIECCOB U SIBJICHUW, NPU PELICHUM 3a4ad U3 JIPYyIrux
y4€OHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBHUE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BbIYMCICHUS

Harypanbubie u nenslie uncna. [I[puMeHeHrne NMpU3HAKOB JEIMMOCTH LEJBIX
quces, HauOombImmuk obmui genurens (manmee — HOJ]) m HamMenslniee oOmiee
kpatHoe (nanee — HOK), octaTkoB o moayinto, anropurma EBkinnaa st pemeHus
3a71a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcubie uucna. Anredpawueckass U TPUTOHOMETpUYECKas (HOpPMBbI
3allUCH KOMIUIEKCHOTO 4HCJa. ApupMeTHUUEeCcKHe OIepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM ILJIOCKOCTH.
®opmysia Myaspa. KopHu N-oil cTeneHW U3 KOMIUIEKCHOrO uucia. [I[puMeHenue
KOMILIEKCHBIX YHCEIT JIJIsl pelIeHUs] PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHus] U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpPaBHEHHW W HEPABEHCTB. PaBHOCHUIIbHBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHM C  TOMOIIBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTHU. PerieHrne TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OcCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UppaLMOHAIbHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHue  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTed HAayKHu W peantbHOM
KU3HU, UHTEPHPETALN ITOTYyYEHHBIX PE3YJIBTATOB.

DYyHKIUN U T'PaPUKHU

I'padux xommoszuuuu QynHkumid. ['eomerpuueckue o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHN, UX CBOMCTBA U Ipa(UKH.

I'paduueckne merTonmpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METObI pEICHUA 337]a4 C TapaMeTPaMHu.

Hcnonp3oBanue rpadukoB (yHKUUN [JIS HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HUKAIOT IMPHU PEUICHUU 3aJad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATBHOM KU3HMU.

Havana maTeMaTH4eCKOro aHajIu3a

[IpumeHeHne nMpou3BOAHON K UCCIEIOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoxnenue  HamOOnbIIero W HAWMMEHbBIIETO  3HAYEHUU
HENpPEephIBHON (PYHKIIMU HA OTPE3KE.

[IppmeneHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pEUICHHsS B
NPUKIAJHBIX 3ajadax, JUIsl OINpEACNIEHHs CKOPOCTH M YCKOpPEHHs Mpoliecca,
3a7aHHOTO (hOPMYJION UK rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIMi. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

WNurerpain. ['eomerprueckuit CMBICII HHTErpaa. Brruncnenne
ornpeaenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiOnuia.

[IpumeHeHue uHTErpana i HAXOXKIEHUs IUIOWAAed IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKUX TEIL.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEHUH. MaremaTuueckoe
MOJICTUPOBAHUE pEAITbHBIX MPOIECCOB C MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHECHUH.



IVTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA YYEBHOI'O
HHPEIAMETA «AJITEBPA W HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYaIOLIErocsi KaK akTUBHOT'O U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0IllecTBa,  MpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp TPaxJaHCKOro oOmiecTBa (BBIOOPBL, OMPOCHI W JPYroe), yMEHHE
B3aHMOJICCTBOBAaTh C COLMUAJIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakJIaHCKOW HIECHTUYHOCTH, YBaKEHUS K
IIPOILIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOLUIECHHUE K
JNOCTHYKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE 3THX JOCTHKEHHM B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
3KOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapojaa, chopMUpOBaAaHHOCTH
HPABCTBEHHOI'O CO3HAHMS, dTUYECKOI'O ITOBEICHUS, CBA3aHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTW)KCHUM HAyKH MW JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/la B IOCTPOECHUE YCTONUNBOIO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs ACTETUKY MaTEeMaTHUYECKHUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, paCCyKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA;

5) puzuvyecKoro BOCIUTAHUSA:

c()OPMHPOBAHHOCTh yYMEHUS NPUMEHATh MAaT€MAaTHUYECKUE 3HAHUSA B
MHTEpecax 3/10pOBOro 1 0e30nacHoro oopasa *HU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJbIXa, peryjsipHas (pusuueckas akTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATENBHOCTBIO;

6) Tpy10BOIr0 BOCTIUTAHMSI:

TFOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH TPYJIOJII00Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHATILHOM  JESITENIbHOCTH, CBSA3aHHBIM  C



MaTeMaTHUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oynymeid mpodeccur u pearnu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0oOOpa30BaHUI0 HAa TPOTSHKEHWU BCEM JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOW HAIPaBJICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh  DKOJOTHYECKOH KYJIbTYPHl, IIOHUMAHHE BIIHMSHUS
COLMAJIBHO-?)KOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOIHOM M COLMATIBLHOU
Cpebl, OCO3HaHUE II100AIbHOTO XapaKTepa IKOIOTUYECKUX MPoOIieM, OpUEeHTAIUS
HA TPUMEHEHHE MaTEeMaTMYeCKUX 3HAHMK I pelieHus 3aJad B 00J1acTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MIOCJICACTBUM JJIS1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHUA HAyKH W  OOIICCTBEHHOW  TMpPaKTHUKH, IOHUMaHHUE
MaTeMaTU4YEeCKOM HAayKHh Kak cdepbl 4YeI0BEYECKOW AesTeIbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JJIi Pa3BUTHSA IMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU M MaTeMaTHYECKOM KYJIbTypOW KaK CpPEJACTBOM IO3HAHUS MU,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJIUBUIYaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUueOHbIE 1elCTBUSA

ba3zoBble 1ornyeckue AefcTBUA:

BBISIBILITh U XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIICHMA MEXIy TMOHATUAMHU, (HOPMYIHpPOBATH
OIpeNieTICHUs] MTOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKALUY,
OCHOBAHMSI /111 0000IEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3;

BOCIIpUHUMATh,  (OPMYJIUpOBaTh U  NPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIE U OTPUILIATENIbHBIE, EIMHUYHBIE, YACTHBIE U OOILINE, YCIOBHBIE;

BBISBJIITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEYUS
B (hakTax, JAHHBIX, HAOJIIOJEHUSAX U YTBEPKICHUSX, IpengaraTb KpUTEpUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JieNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W
VHIYKTUBHBIX YMO3AK/IIOUCHUN, YMO3aKJIFOYEHHUM 110 aHAJIOI'UY;



MPOBOJIUTH CAMOCTOSATENHHO JTOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUN
(MpsiMBIE U OT MMPOTHBHOTO), BHICTPAUBATH apPTyYMEHTAIUIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS M BBIBO/IBI,

BbIOMpaTh crnoco0 penieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pelUIeHUs, BbIOMpaTh HaumboJee  MOAXOMAIUHA C  Y4ETOM
CaMOCTOSITETTLHO BBIZICIEHHBIX KPUTEPHUER).

ba3zoBble ucciaegoBaTe/bCKue 1efCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dopmMynupoBaTh  BOINPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUYHE,  MpodseMy,
yCTaHABJIMBATh UCKOMOE M JIaHHOe, (OpPMHpPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOATENFHO CIUTAHMPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro oObeKTa, sIBJICHUs, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENTLHO (POPMYJIMPOBATH OOOOIIEHHS] M BBIBOJBI 1O pPeE3yJibTaTam
OpOBEACHHOTO  HAONIONEHUS, HWCCIEIOBAHMs, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKKe BBIIBUTaTh
MIPEONIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmeii:

BBISIBIISITH JACPUIIUTH WH(POpPMAINHU, TaHHBIX, HEOOXOAMMBIX JJIT OTBETa Ha
BOIIPOC U JJISI pEIICHHUS 3a]1a4H;

BBIOMpATh MH(OPMAITUIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHATM3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopM npeacTaBICHHUS;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TMPEIACTABIATh €€ B paslIUyHBIX (opmax,
WLTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh Ha/IEKHOCTD uHbOpMaIuu o CaMOCTOSITETTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe el CTBUSA

OO0uenne:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUAMHU U
HensMA OOIICHHsSI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJYy PEIIeHUs 3a/Jayd,
KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTarT;

B X0/€ OOCYXKIEHHs 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOyieMbl, penraeMoil 3ajaud, BBICKA3bIBATh WJEH, HAICJICHHbIE HA TOUCK
pEIICHHSI, COIOCTABIATh CBOM CYXIACHHUS C CYXICHUSMU APYTHMX YYaCTHUKOB



auanora, oOHapy>KMBaTh Pa3iMuM€ W CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
dbopMyHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTABIATh PE3YNbTATHl PELICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEN0BAHNUA,
OPOEKTa, CaMOCTOATEJIbHO BbIOMpPATh (pOpMAT BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTAIMU U OCOOEHHOCTEH ayIuTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHLIC y‘leﬁﬂble I[eﬁCTBHﬂ

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpATh CIIOCOO pEIIeHUs C
y4EéTOM MMEIONTUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOU MH(OpMAIUy.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT:

BJIAJCTh HABBIKAMH  TIO3HABAaTEIBHOW  pEQUIEKCHU KaK  OCO3HAHUSA
COBEPIIAEMbIX JCUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
croco0aMu  CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa peIIeHHUs
MaTeMaTHUYEeCKOM 3aa4u;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUNHBI
JOCTIDKEHUS WA HEIOCTHXKCHHS Pe3yJIbTaTOB JeATEeIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAH/IHONW M WHIAUBHUIYaJIbHOM
paboThl mTpW pemieHWH YYeOHBIX 3a7a4y, MNPUHUMATh Ielb COBMECTHOMU
JeSITENbHOCTH, TUIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM paloThl, pacHpenesTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOILECC U pPe3yiabTaT padoTHI,
000011aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (0OCYXacHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOU JCHCTBUS C JPYrUMHU YJIE€HAMU KOMAaHbI, OILICHUBAThH
KauyeCTBO CBOETO BKJaja B OOMIUI MPOIYKT IO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

NPEJMETHBIE PE3YJIBTATBI



K xonmy ob6yuenuss B 10 kjacce 0OydyarOIIMHCS TOJYYUT CICIYIOIINE
NpEeIMETHBIE PE3yJabTaThl MO OTACIBHBIM TeMaM palodeil MporpaMMbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOr0 aHAJIU3a:

Yucia 1 BHIYMCICHUS

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIlMOHATBHOE YHUCIO, OECKOHEUHas
nepuoanyuecKas JIpoOb, TMPOLEHTHI, HppalMOHATBLHOE YHCJIO, MHOXECTBA
palMOHANIbHBIX U AEUCTBUTEIbHBIX YUCEN, MOYJIb JEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/lady U3
Pa3IUYHBIX OTPACIIEN 3HAHUN U PEATIbHOW KU3HU,

NPUMEHSThH NMPUOIMKEHHBIEC BBIYUCIICHUS, TTPaBUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE€3yJbTaTa BbIYMCIICHUN;

CBOOOJTHO OMEPHUPOBATH TOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YHUCEN JUIsl PEIICHHUS
NPaKTUYECKUX 3aJ1ay U MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUYECKUN KOpPEHb HATypajbHOM
CTEICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHDb C PAIMOHAILHBIM TTOKA3aTeIeM;

CBOOOJIHO OIEPUPOBATh MMOHATHSMU: JiorapudM 4YHCTIa, JECATUYHBIC U
HATypaJbHBIC JTOTAPU(MBI;

CBOOOJTHO OMEPUPOBATH MOHITHSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC
YUCIIOBOT'O apTyMEHTA;

OMEPHUPOBATH MOHITUSMH: APKCUHYC, aPKKOCHUHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHUs] 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBHUSA, PABHOCWIIbHbIE HEPABEHCTBA;

NPUMEHSTh PA3JIUYHbIE METOJbI PEUICHUS pPAIlMOHAIBHBIX M JPOOHO-
palMOHANIbHBIX YpPaBHEHWH, MPUMEHSIThH METOJ HWHTEPBAJIOB ISl PEIICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWICH C TIeNbIMA KO3 (dUIIMEHTaMH, KOPHU MHOTOYJIEHA, TPUMECHSTH
JIeJIEHUE MHOTOWIeHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUJIs1 pELICHUS 3aa4;

CBOOOJTHO OMEPUPOBATH TOHATHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, OMNPEACIUTEIb MATPULBl 2 X 2 W €ro TeOMETPUYECKHU CMBICI,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 I BBIYMCIICHHS €r0 3HAYCHUS,
NPUMEHATh ONPENENIUTENN [JIsl PEUICHUs CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATH PEATLHBIE CUTYAllMH C MOMOIIBIO CUCTEMbI JIMHEWHBIX YPABHEHUI,



UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIN C IOMOIIbI0 MaTpUll U ONpEIEIUTEINEH,
MHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEUCTBUM C KOPHAMH JUisl TpeoOpa3oBaHUs
BBIPaKEHUU;

BBINOJIHATH IPEOOPA30BAHMSI UNCIIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHAJIBHBIM MTOKa3aTeNleM;

UCIIOJIb30BaTh CBOMCTBa Jorapu@moB JUIS npeoOpa3zoBaHus
norapu(pMUYECKUX BBIPAKEHUM;

CBOOO/IHO OMEpUPOBATH MOHATUSAMU: HPPALMOHANBHBIC, MOKAa3aTENbHbIE U
norapu(MUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHsI C IIOMOIIBIO PABHOCUIIBHBIX
NEPEXO0/I0B UM OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYJIBI Ul TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOHO ONEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXoAuMbIE  (QOpMyJabl JJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX YpaBHEHUM;

MOJENUPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM ammapaTa aireOphl.

DYyHKIUHN U TPaPUKU:

CBOOOJHO OINEpPUPOBATH MOHATHAMU: (PYHKIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO oOOpaTHble (yHKIMU, KoMmo3uiusi GyHKUMA, Tpaduk QGyHKIUH,
BBINIOJIHATH 3JI€MEHTapHbIE IPeoOpa3zoBaHus rpa@uKoOB QYHKIIHIA;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh OMpPENETICHUS U MHOXXECTBO
3HaYCHUHN PYHKINH, HYIH QYHKIMH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO OMEpPUPOBATh MOHATUAMH: UETHbIE M HEUETHbIE (DYyHKIMH,
nepuoanyeckue QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTU (PYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIMHM, HauOOJbLIEE M HaUMEHbLIEE 3HaueHHe (YHKIHMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAsI PYHKIMS C HATypalbHBIM U
[ENbIM TTOKa3aTesneM, rpauk CTENeHHOW (PYHKIMH C HATYPaJbHBIM U LENbIM
nokaszaTesieM, rpaduk KOpHsA N-0oi cTelneHu Kak (PyHKIUU OOpaTHOM CTENEHH C
HaTypaJbHbIM I1OKA3aTEIIEM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKIMH, BBITOIHATH 3JIEMEHTApPHOE UCCIIEIOBAHNUE U TOCTPOEHUE UX IpaUKoOB;

CBOOOIHO OMEpUPOBATHh MOHATHSIMH: IOKa3zaTelbHas U Jorapupmudeckas
(yHKIMM, UX CBOWCTBA U IpadMKH, HCIONB30BATh MX TpadUKHU IS PELICHUS
YpaBHEHUI;



CBOOOIHO OMNEpUPOBATH TIOHATHUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpeniesieHne TPUrOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCTIONB30BaTh Tpaduku GYHKIOUH I HMCCICNOBAaHUS MPOILIECCOB U
3aBHUCHUMOCTEH NpU PEUICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peanbHON
KU3HU, BBIpAXKaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BeTUUMHAMU;

Havajsa MmaTeMaTH4ecKOro aHAJIM3A:

CBOOOIHO ONEpUPOBATh MOHATUAMM: apumeTnyeckas M IeoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi T€OMETPUYECKasl MPOTrPeccusi, IMHEHHBIN U
AKCIIOHEHIIMAJIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

UCTIOIB30BaTh MPOTPECCHH JJIsl PELICHUS pPEeanbHBIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OrPaHUYCHHBIE MOCIEA0BATEIHHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (QYHKIUU, TOUYKH
paspsbiBa rpaduka GyHKIMH, aCUMITOTHI Ipaduka GyHKINH;

CcBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJIs PEIICHUS 3a/1aY;

CBOOOIHO OIEpPUPOBATh TMOHATUSMHU: TIiepBas W BTOpas MPOU3BOJHBIC
byHKIIMY, KacaTenbHas K rpaduky QyHKIINH;

BBIUUCIISITh MTPOU3BOJHBIE CYMMBI, MTPOW3BENCHHUS, YaCTHOTO M KOMITO3HIIUU
IBYX (DYHKIIH, 3HATH TIPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh T€OMETPUYECKUM W (U3HUECKUI CMBICT MPOU3BOAHOM IS
peleHus 3aaau.

MHo:kecTBa U JIOrMKa:

CBOOOMHO  OMEPHpPOBATh  MOHSATHUSMHU: MHOXECTBO, OINEpaluil  HaJ
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnmapaT AJis ONUCAHUs PeabHBIX
IPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: OIpEICICHHE, TeOpeMa, ypaBHEHUE-
CJIEZICTBUE, CBOMCTBO MaTeMaTHIECKOT'0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

K konmy ob6yuenuss B 11 kJjacce 0OydyarIIUCS TOJYYUT CIECIYIOIINE
OpeaMeTHBIE Pe3ylbTaThl MO OTJACIBHBIM TeMaM pabodell mporpaMMmbl yaeOHOTrO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yuciia 1 BHIYUCTICHUA:



CBOOOJHO OMEpUpPOBATh MOHATUSIMHU: HATypaJlbHOE M 1EI0€ YHCIIO,
MHOKECTBA HATYPaJbHBIX M LEJIBIX YUCEJ, MCIOJIB30BATh MPU3HAKUA JEITUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOJTHO OMEpPUPOBATH IMOHSATHEM OCTaTKa MO0 MOMAYJIO, 3alHChIBATH
HATypAJIbHBIE YKCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISITh KOMIUIEKCHBIE YHCIIa B anreOpandyeckorl u
TPUTOHOMETPUYECKON (hOpMe, BHIIOTHATH apU(PMETHUECKHUE ONEpalui C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: HPPALMOHAIbHbBIC, MOKAa3aTEeNbHbIE U
jgorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX PEUIEHUS C  TOMOIIbIO
PABHOCWIBHBIX IIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU pEUIeHWHW TPUTOHOMETPUUECKOTrO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYyJIbl  JUIsl  pEUIEHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jgorapu(pMUUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemarb palroOHaIbHbIE, VMppalUOHAIbHBIE, IIOKa3aTeNbHbIE,
gorapu(MUYecKue W TPUTOHOMETPUYECKUE YpaBHEHUS U  HEPABEHCTBA,
coZleprKalle MOAYJIM U IapaMeTphl;

NPUMEHSTH rpaduyecKrue METO/bI /I PEIICHUs YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C llapaMeTpaMy;

MOJICIUPOBATh peajibHble CHUTYalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQKCHUS, YPABHEHMs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3aJauH,
UCCIIEZIOBaTh MOCTPOCHHBIE MOJENU C HCIOJIb30BaHHMEM ammapaTta anreOpshl,
VHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyJIbTarT.

DYyHKIUM U TPAaPUKU:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3IIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (QYHKIIHUA;

CTPOUTH TEOMETpHUYecKHe 00pa3bl ypaBHEHHMH W  HEPaBeHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;



CBOOOMHO  OINEpPUpPOBaTh TOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIN];

NPUMCHATh (QYHKIIUU 1T MOJICTUPOBAHHMS W WCCICIOBAHUS pPEabHBIX
TPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHAIU3Aa:

UCTIOIB30BaTh MPOU3BOIHYIO JJIs UCCIIEAOBaHNS (PYHKIIUH HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HanOoJbIllee U HAMMEHbIIIEE 3HaUCHUST (PYHKIIMKM HETPEPHIBHON Ha
OTpE3KE;

UCTIOBh30BaTh MPOW3BOJHYIO I HAXOXKICHHUS HAWIYYIEro pEIICHUs B
NPUKIAIHBIX, B TOM YHCIE COLMATbHO-DKOHOMUYECKMX, 3ajadax, s
OIpENENICHUs] CKOPOCTH W YCKOPEHHUS Ipolecca, 3aJaHHOro (GopMynoll wuiu
rpaduKoMm;

CBOOOIHO OMNEpUPOBaTh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeNEHHBIN
UHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC DJIEMEHTAPHBIX (QYHKIUHA W BBIYUCITH
uHTerpai no ¢popmyne Hetorona-Jleitonua;

HAXOJUTh TUTOIIAIH IIOCKUX (PUTYP U OOBEMBI TEJ C TIOMOIIBIO UHTETpaa;

UMETh TPEACTABICHHE O MaTeMaTUYECKOM MOJICIIMPOBAHUM Ha TPUMEPE
coctaBiieHHs MU PepeHITNATBHBIX YPaBHECHUI;

pemaTh MPUKIAIHbIE 3a]a4d, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKOTO H
du3nyeckoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmyecTBo yacoB
Ne n/m HaumeHoBaHMe pa3iesioB U TeM MPOrPamMMbl Beero KonTpoasmbie TpakTHaeckne
padoThI padoThI
1 MHO0K€eCTBO IEUCTBUTEINBHBIX Yncel. MHorouwieHsl. PanmonansHeie o4 1
ypaBHeHHS U HepaBeHCcTBAa. CUCTEMBI TMHEHHBIX YPAaBHEHH.
2 @ynkiyu u rpaguky. CreneHHas (yHKIHUS C IIETbIM IOKa3aTENIEM. 12 1
3 Apudmernueckuii KOpeHb N-0if cteneHu. MppalmoHanbHble ypaBHEHHUS. 15 1
4 [TokazatenpHas dyaknus. [lokaszaTenpHbIe YypaBHEHUS. 10 1
5 Jlorapudpmuueckas ¢pyHkuus. Jlorapupmuueckue ypaBHEHHUs. 18 1
6 TpUroHOMETpUUYECKHE BBIPAKEHHSI U YPABHEHHUS. 22 1
7 ITociienoBaTeIbHOCTH M POTPECCHH. 10 1
8 HenpepsbiBable GpyHkiun. [IponsBoiHas. 20 1
9 [ToBTOpeHMe, 00001IeHNE, CHCTEMATH3alUs 3HAHUH. 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KVIACC

Ne i/

HaumeHoBaHue pa3/ies10B U TeM MPOIrPaAMMbI

KoanyecTBO 4acos

KonTtpoabHbie IIpakTH4eckue
Beero padoTbI padoThI

1 HccnenoBanue GyHKINN ¢ TOMOIIBIO MPOU3BOTHOM. 22 1
2 [TepBooOpasHas U MHTETpaJL. 12
3 I'paduxu Tpuronomerpuueckux GyHkuuid. TpuronomeTpudeckne 14 1

HEPaBEHCTBA.
4 HppaunoHaiabHble, MOKa3aTebHbIC U JOrapu(pMHUUECKUE HEPABCHCTRA. 24 1
5 KomIutekcHble uncia. 10 1
6 HaTypanbHble U 11e51b1e yncia. 10 1
7 CucTeMbl pallMOHABHBIX, UPPAIMOHATBHBIX TOKA3aTEeIbHBIX U 12 1

Jorapu(pMHUUECKUX YpaBHEHHUH.
8 3amauu ¢ mapameTpamu. 16 1
9 IToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIMSI 3HAHUH. 16 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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