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HOACHUTEJIBHASA 3AIIMCKA

VYuebHbiil Kypc «Aredpa W Haualla MAaTEMaTHYECKOIO aHAIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHEro oodiiero odpazoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (hOPMHUPYET
JIOTUYECKOE M a0CTPAKTHOE MBILUIEHUE OOYYaIOIINXCS Ha YpOBHE, HEOOXOIUMOM
JUIS. OCBOCHUSI MH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH M JIPYTUX
TUCIMIUTMH. B pamkax maHHOro y4eOHOro Kypca oOydaromiuecss OBJIaJeBalOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYIUpYyeT CBOU
JTOCTHKEHUSI B MaTeMaThUueckoi opme.

VY4eOHbIll Kypc anreOpsl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY JJIsi YCTENIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHUH,
TTOHMMAaHUSI OCHOBHBIX TCHJICHIINN Pa3BUTHS SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJNIb30BaTh UX Ui JaybHelinero oOpa3oBaHUs U B
MOBCETHEBHOM KU3HU. B TO ke BpeMsi OBlajieHWe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMM KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, IOKAa3bIBaTh
YTBEPAKACHUSA C MOMOIIBI0 MHIYKIIMU U PacCyKIaTh NEAYKTUBHO, UCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allul0, a0CTparupoBaHUE M aHAJIOTHUIO, (OPMHUPYET
KPEATUBHOE U KPUTUYECKOE MBIIIEHHUE.

B xoxe u3yuenus yueOHOro kypca «Ainredpa M Havyaia MaTeMaTHYECKOTO
aHanu3a» OOydYaronIMecs MOJTY4YaloT HOBBIA OIBIT PElIeHUS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITEILHOTO ITOCTPOEHHSI MAaTEMAaTHUUYECKUX MOJENEN PEeaJbHbIX CUTyalUu,
WHTEPNPETAlUA  TOJYYEHHBIX  PEIICHUN, 3HAKOMITCA C  [pUMEpPaMHU
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE UM HMCKYCCTBE, C
BBIJTAIOLIMMUCS MATEMATUYECKUMU OTKPBITUSMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 00JagaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTECHIIHAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbli Marepuain, CHocOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUSA, TaK U dYepe3 crenuduky ydeOHOM
NESTENbHOCTH, TpeOyromeld MNpPOAOHKUTEIbHON  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 34 ITOJTYYEHHBIN PE3YJIbTaT.

B ocHoBe MeToauku o0ydeHus anreOpe U HayajlaM MaTEMaTUYECKOIro aHaIKN3a
JICKUT EATEIHbHOCTHBIA MPUHIUIT OO YUEeHHUS.

B cTpykType yuebHOro kypca «Anredpa u Hadajia MaTeMaTHIECKOT0 aHATTN3a
BBIJICTICHBl  CIIEIYIOIIUME COJEPKATEIbHO-METOIUYECKHE JHUHUK: «Yucima wu
BBIYUCIICHUD», «DYyHKIMU U rpadukny», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4eCKOro aHaiausa», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3YYarOTCAd HAa IPOTSHKEHUM JBYX JIET



o0y4eHHUs Ha YPOBHE CpeHEro 00IIero 0opa3oBaHusi, ECTECTBEHHO JOMOJHSIS APYT
Jpyra U MOCTEIICHHO HACHIIAsICh HOBBIMH TEMaMH U pa3jenamMu. JlaHHbIi yaeOHbBIN
KypC SIBIISIETCSI MHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe coaepikaHue
HECKOJIPKAX MAaTEMaTUYECKUX TUCIUIUINH, TaKWX KakK anredpa, TPUTOHOMETpPHS,
MaTeMaTUIECKUN aHAIIN3, TEOPHSI MHOKECTB, MaTeMaTH4IeCcKas JIOTHKa u apyrue. [1o
Mepe TOro Kak 0OydJaromuecs: OBIaJeBaOT BCE OoJiee MMUPOKUM MaTeMaTHUYECKUM
anmapaTroM, y HUX IOCJIEI0BaTeIbHO (POPMUPYETCS U COBEPIIECHCTBYETCS YMEHHUE
CTPOUTh MATEMaTHYECKYI0 MOJCIh PEAThbHOW CHUTYyallid, MPUMCHSTH 3HAHUS,
MOJTyYCHHBIC TIPH HM3YYCHHH YYEOHOTOo Kypca, IS PEIICHHS CaMOCTOSATEILHO
chopMyIMPOBAHHON MaTEeMaTUYECKOW 3a7add, a 3aTeM WHTEPIPETHPOBATH CBOM
OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAA «UWClia ¥ BBEIYHCICHUS» 3aBepIIacT
(bopMHUpOBaHNE HABBHIKOB MCTIOJIB30BAHMSI JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOI'0 00mIero oopazoBanusi. Ha ypoBHe cpeaHero o0Iiero
oOpa3zoBaHus 0cO0O€ BHUMaHue yaensiercss  (POPMUPOBAHHIO  HABBIKOB
PAIMOHAIBHBIX BBIYUCIICHHUM, BKJIFOYAIOMINX B CEOsI MCIIONIB30BAHUE PA3THMYHBIX
dbopM 3amucu 4YHClIa, YMEHUE JeNaTh NPUKHUIKY, BBITONHITH MPHOIMKEHHBIC
BBIUMCIICHHS, OIEHUBATh YHUCIIOBBIC BBIPAKCHHSA, padOTaTh ¢ MAaTeMaTHUYCCKUMU
KOHCTAHTAMHU. 3HAKOMBIE OOYyYaIOIMHUMCSI MHOXECTBA HATYPAIbHBIX, IEJIBIX,
pallMOHAIBHBIX W JACHUCTBUTENBHBIX  YHCET  JIOMOJHSAIOTCS  MHOYKECTBOM
KOMIUICKCHBIX 4YHCel. B  KakaoM H3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My CIeU(pUISCKUe 3aJaud M OIepaluu: JeIIeHHe HaIelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEJIBIX 4YHCEeI, OCOObIe CBOWCTBA
PaIMOHAIBHBIX U UPPANMOHATBHBIX YHCET, apuPMETHICCKUE OIMEpariiy, a TaKxKe
U3BJICYCHUE KOPHS HATypajJbHON CTENEeHW Ha MHOXKECTBE KOMIUICKCHBIX YHCE]I.
bnarogapst mociienoBaTeIbHOMY PACHIUPEHUIO Kpyra HUCHOJIb3yEeMbIX YHCENl |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JJIS PEIICHUS Pa3IudHbIX 3a/1a4
dbopMupyeTCsl TpeICTaBIeHHe O SAMHCTBE MAaTEMaTUKH KaK HayKHM M €€ poJid B
MIOCTPOCHUU MOJIENCH pEealbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHne u
KOHKPETHU3AIIHS.

Jluans «YpaBHEHHS M HEPABEHCTBA» pPEAM3YeTCS Ha MPOTSHKCHHH BCETO
o0y4yeHHsT Ha YpPOBHE CpeIHero oO0Imero o0pa3oBaHHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMmbl MPEnyCMOTPEHO pEIIEHHUE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaromIMecs OBJIAJACBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
pPAIlMOHAIIBHBIX, HPPANMOHATBHBIX, TOKA3aTENbHBIX, JOTApUPMUUECKUX W
TPUTOHOMETPUUYECKUX YpPaBHCHHUM, HEPABCHCTB M CHUCTEM, a TaKXke 3ajad,
colepKammx mnapamerpel. [lomydeHHBIE YMEHHS IMPOKO HCTOIB3YIOTCS MpH
UCCJIeIOBaHUU (DYHKIMA C TIOMOIIBI0 MPOU3BOJHON, TPU PEIICHUU TPHUKIATHBIX
3a/1a4d ¥ 3a7a4 Ha HAXOXKJECHUE HAWOOJBINTNX W HAUMEHBINX 3HAYECHUN ()YHKIIHM.



JlanHas conmepikarenbHasl JUHUS BKIIOYAeT B ce0s Takke (OPMUPOBAHHE YMEHUN
BBIMONHATh  pacué€Tel 1o  (opmymnaMm, MpeoOpa3oBaHUsl  pPalUOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe BBIPAKEHUMH,
coJepKallluX cTerneHu M Jyorapudmel. braromaps uzydeHuro anredpanyeckoro
MaTepuaia IpOUCXOANT NajbHeHIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, GOpMUPYIOTCS HaBBIKK JACIYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIBHBIMU (OpMaMH, MpPEACTaBICHUS 3aKOHOMEPHOCTEH H
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anredpa npesuiaraet 3hekTuBHbIC
MHCTPYMEHTBHI JUIS pEUICHUs TPAKTUYeCKHX W €CTeCTBEHHO-HAYYHBIX 3aJad,
HATJIATHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenbHo-MeTOANYecKass JuUHUA «DyHKUIMU © Tpaduku» TECHO
NEeperUieTaeTcs ¢ APYTMMH JTUHUSIMH y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBbICTIE 3a7a€T TOCIENOBATENBHOCTh U3YUCHHS MaTepuana. M3yuenue cTeneHHoH,
MO0Ka3aTeIbHOH, JIorapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWMCTB
U rpaduKOB, UCTIONB30BaHUE (DYHKIMI JUIsl pelIeHus 3a7ad U3 JPYTuX y4eOHBIX
OPEIMETOB U PeajbHON KHU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIoOe BHUMAaHHE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJIaMu 3aBUCHUMOCTU MEXKIY
pPa3TUYHBIMA BEJTMYMHAMH, WCCIIECIOBATh TOJMYYCHHbIC (YHKIWH, CTPOUTH UX
rpaduku. Marepuai 3Toil coaepkaTeIbHON JIMHUK HAIIEJICH Ha Pa3BUTHUE YMEHUN U
HaBBIKOB, TIO3BOJISIONINX BHIPAKATH 3aBUCIMOCTH MEXK1y BEJTMUMHAMU B Pa3INIHON
dbopMme: aHanuTHUECKOM, Tpaduueckor u ciaoBecHo. Ero u3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OO0OOIIEHHI0 H
KOHKPETH3AIHH, UCIIOIB30BAHUIO aHATIOTHIA.

ConepxxarenpHas nuHHsS «Hagama mateMaTHdeckoro aHalin3a» MO3BOJISET
CYIIIECTBEHHO PACUIUPUTh KPYT KaK MAaTeMAaTHMYECKHX, TaK U MPHUKJIAJHBIX 3a/1ad,
JOCTYMHBIX OOy4YalOIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNsaTh MX HAuOONbIIME W HaWMEHbIINE
3HAYEHHS, BBIYUCIATH TUIOMIAAU (GUTYp U OOBEMBI TEl, HAXOAUTh CKOPOCTH U
ycKopeHHusi TmpoueccoB. JlaHHas coaep)kaTenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MaTEMaTHYECKHX MOJENEH pealbHBIX CUTYalluH,
MIO3BOJISIET HAXOAUTh HAMTyUIllee PEIICHHE B IPUKIIATHBIX, B TOM YHCJIE COLMATBHO-
SKOHOMHMYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIu3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (OPMaIbHO-IOIMUECKOI0 U KPEaTUBHOIO
MBILUICHUS, (POPMHPOBAHHIO YMEHMH pacmo3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U HCKyccTBe. OO0yJaromnifecs y3HarT O BBIAIOIIIXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU KaK HAYKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYCCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYACT B
ceOsl SJIEMEHTHl TCOPUU MHOXKECTB M MaTeMAaTHYECKOW JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTUKH
U TIpeIJIararoT HamOoJiee YHUBEPCAIBHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3eibl
MaTEeMaTUKH # €€ TPWIOKEHUH, OHM CBS3BIBAIOT pPa3HBIE MaTEMaTHYCCKUE
JUCIMIUIMHBL W WX TMPWIOXKEHUsT B eauHoe uenoe. [loaToMy BaxHO JaTh
BO3MOXXHOCTh O0yYaromeMycsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJh30BATH €0 ISl BRIPAXKEHUS CBOWX MBICIICH.
JpyruM BaXKHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHMN M CJEJIOBAHHE ONpPENETEHHBIM
NpaBWJIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMHu
MaTEMaTUIECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00 yYaroIIMXCsl, TIO3BOJIIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTUYECKUX
npaBul, POPMUPYET HABBIKK KPUTHUUECKOT'O MBIIILICHHUS.

B yuebnom kypce «Anrebpa W Havala MaTEMaTHYECKOTO aHaJIU3a»
IMPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOT'O0 MOJCIHUPOBAHUS, KOTOPHIE MPU3BAHBI
croco0CTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH peallbHBIX
CUTyalluil, HCCIEAOBAHMUS HJTHX MOJENed C TOMOUIBIO armapara aiareopbl u
MaTEMaTUYECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3ynbTaToB. Takue
3a/IaHAs BIUIETCHBI B KXKIIBIN U3 Pa3/IeNoB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHa
y4eOHOr0 Kypca IMMPOKO HCIOJB3YeTCs I PEIICHHS NPHUKIAIHBIX 3anad. [Ipu
pEelIeHUH  pealbHbIX  MPAaKTUYECKUX  3a7ady  oOydaromiyecss  pa3BUBAIOT
HAOJIFOIaTeTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BAaTh ~ AHAJIOTMIO, 0000IaTh M  KOHKPETU3UPOBATh  MpoOJeMy.
JlesTenpbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHS TPUKIAIHBIX 3a7a4
OpraHu3yeTcs B MPOIIECCE U3YyUEHHUs BCEX TeM yueOHOro Kypca «Anredpa u Hadasa
MaTEMaTUYECKOTO aHATTN3a.

Ha wusyuenune yuyeOHOro Kypca «Anredpa M Hayajla MaTeMaTHYE€CKOIro
aHanu3ay oTBoauTcs 272 vaca: B 10 xiacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Paunonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Tepuonnyeckue aApoou. [IpumeHenue apobelt U MPOIEHTOB IS
peLIeHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACiIEy 3HAHUM U PEATbHON KU3HMU.

JleicTBUTENBbHBIE YHCIA. PalnWOHaNbHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre  omnepalud C  JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JENCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYHMCIICHUS, MPAaBUIIa
OKPYIJIEHMsI, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wensiM  mnokaszareneM. bunom Herorona. Hcenonbe3oBaHue
noaxosien (popMbl 3aMucH 1EUCTBUTENbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJCTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ panuoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTUuHbIE W HaTypalbHbBIE
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE ypaBHEHHMS U ypaBHEHHUsA-clenCcTBUsA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEICHUS LENbIX U APOOHO-PALMOHATIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOIOWIEHBI OT OJHOW IIEPEMEHHOMU. JlelleHne MHOrodjgeHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema be3y. MHorouseHsl ¢ neasiMu KodhPuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHusl YHCTOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHNU U KOPHHU.

NppanmonansHbie YPaBHEHHSI. OcHOBHBIE METO/BI peneHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHbBIX

YPaBHEHUM.

[Ipeobpa3oBaHre BhIpaKEHHH, COEPKAIINX JTOTapr(MBI.

Jlorapupmudeckue ypaBHEHUS. OCHOBHBIC METOJIbI peIIcHUS
Jorapu(MUYECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUECKHUE bopMyIIBL. [TpeobOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellleHre TpUroHOMETpUYECKUX YPaBHEHUM.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMHA. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHH. OnpenenuTens MaTpUILbl 2X2, €ro FTeOMETPUUECKNN CMBICI U CBOMCTBA,
BBIYHCIICHUE €r0 3HAYEHUS, IPUMEHEHUE ONPEICIUTENs Il PELICHUS CHCTEMBI
JVHEWHBIX ypaBHEHUW. PelleHne NpuKIIaIHbIX 3a/1a4d C IOMOIIBK) CHUCTEMBI
JIMHENHBIX YpaBHEHUH. MccnenoBanne nocTpOEHHONM MOJENIN ¢ TOMOIIBI0 MaTPHIL
Y OIIpEACIIUTENEH.

[TocTpoenne MaTeMaTUYECKUX MOJEIEN pealbHOM CHUTyallud C IOMOIIBIO
YPAaBHEHHMM M HEPaBEHCTB. lIpuMeHEeHHE ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3INyHbIX 00J1aCTel HAYKU U peabHOM )KU3HU.

DYyHKIUHN U TPapUKHU

Oynkius, crnocoObl 3amanus (yHkuU. B3aumHOo o0paTHble (YHKIHH.
Komnozummss @yskuuit. I'padpuk QyHKOuMU. OnemMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (HyHKIIHIA.

OO6unacTp onpeneneHnss U MHOXECTBO 3HaueHu (yHkuuu. Hymu ¢yHkumn.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe U HeuéTHbIe GyHKIMU. [lepuognaeckue
¢ysnkuun. IIpoMexxyTku MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MUHHUMYMBbI
dbyukuuu. Hanbosnpiiiee 1 HaMMeHbIIIee 3HaYEHUS (PYHKIIMU Ha TIPOMEXKYTKE.

JIuneliHas, KBaapaTUYHas W JApPOOHO-TMHEHHAs (QYHKUMH. DJIEMEHTapHOEe
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPadUKOB.

CrenenHas (hyHKLIMS ¢ HATypajdbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. ColicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK PyHKIUK 0OpaTHOU CTENEHU
C HaTypaJbHbIM ITI0KA3aTEIEM.

[TokazatenbHast u norapudmMudeckas (YHKIUHA, WX CBOWCTBA M TpaduKy.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 7151 peLICHUs] YpaBHEHUH.

TpuroHoMmerpruyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUYECKUX
(YHKIIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B PEAJbHBIX IPOLECCAX U SBICHMIX.
I'padukm peanbHBIX 3aBUCUMOCTEN.

Havasa maTeMaTH4eCcKOro aHaJn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs IIOCJEIOBaTENbLHOCTEH. Meron
MAaTEeMAaTU4YECKOM UHAYKIIMA. MOHOTOHHBIE U OrPAHUYEHHBIE ITOCIEA0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHalin3a OECKOHEUHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKkas rnporpeccuu. beckoneuHo yoObiBaroIas
reomeTrpuyeckas nporpeccus. Cymma O0eCKOHEUHO YOBIBAIOILIEH reOMETpHUECKON
Iporpeccuu. JIMHENHbIN U SKCIIOHEHIUAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
IpOLEHTOB. Mcronb30BaHWE MPOrpeccUM Uil PELICHUs pealbHBIX —3a/ad
IIPUKJIIAHOTO XapaKrepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcTBAa. Touyku paspbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GYHKUMHA HENpEephIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHrue, reOMETpUIECKuil u
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelNbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  AIEMEHTapHBIX  (YHKIUH. [IpousBogHas  CymMBHl,
NPOU3BEICHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHo)kecTBO, oOllepaluy HaJ MHOXKECTBAMU M HX CBOMCTBA. [lnarpamMmel
Oiinepa—Benna. [IpuMeHeHHe TEOPETHUKO-MHOMXECTBEHHOIO ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SABJIECHUM, NPU PEUICHWH 3adad W3 JAPYTHUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0OKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa 1 BBIYUCJICHUS

Harypanbnbie u uenvie uncna. [IpuMeHeHre TPU3HAKOB AETUMOCTH LEIBIX
yycesl, HauOonpImuid obmmi aenutens (mamee — HOJl) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayinto, anroputMa EBkinaa ajist pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKash (POPMBI
3allUCH KOMIUIEKCHOTO 4HciIa. ApudMETHUECKHE OIepalui C KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
Y CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  IMTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUS TMOKAa3aTeNbHbIX U  JIOTapu(PMUUEecKux
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.



[IpumeHeHne ypaBHEHHIA, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U peasibHOM JKU3HU, UHTEepIIpEeTaIs
MOJIYYEHHBIX PE3yJIbTaTOB.

DOyHKUuM U rpapuxu

I'padpux komnozummu QyHkuuil. ['eomerpuueckue o00pas3pl ypaBHEHHH U
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U Tpa(UKH.

I'papuueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/Ibl PELIEHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpapukoB (QYHKIUN JUIsl UCCIENOBAHUA TMPOIECCOB U
3aBHUCUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 JPYTUX Y4eOHbIX
MPEAMETOB U PEATTbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
aKcTpeMyMbl. HaxoxkieHre HanboIbIIero 1 HAMMEHBIIIEr0 3HAYCHHUH HeTPEePbhIBHON
(YHKIMH HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON [JIsl HAXOXKIEHUS HAWIYYIIEro pEHIeHUs B
NPUKIAIHBIX 3a/ladax, ISl ONpPENENIEHHsT CKOPOCTM U YCKOPEHHMs IMpollecca,
3a1aHHOTO (HOPMYJIIOH WK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBuna HaxoxIeHUs 1epBOOOPA3HBIX.

Nurerpan. 'eomeTpuyeckuil CMbICI HHTETpajia. BeraucieHue onpeneaéHHoro
uHTerpaia no gopmyne Hetorona-Jleitoamua.

[IpumeHeHue wHTErpana JJid HaxXOXKIEHUs IUIOWAAed IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepst pemenuit auddepeHnuaibHbiX ypaBHEHUH. MareMaTtuyeckoe
MOJICIUPOBAHUE pEAIbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBa, MPEACTAaBICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUH, TPOLEAYP
rpakJIaHCKOro  ooOmiecTBa  (BBIOOpBI, OHNPOCHI W JPyroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WMICHTUYHOCTH, YBAKCHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATHUKOB M POCCUMCKOM MaTeMaTU4YECKOM IIKOJIBI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapozaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHHS, CBA3aHHOI'O C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKECHUN HAYKU U AESTEIbHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOMYUBOI'O OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PELIEHU, pacCyKIE€HUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3nyHbIX BUIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATh MAaTEeMATHUYEeCKUE 3HAHUS B
MHTEpecax 3JI0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX COPTUBHO-03J0OPOBUTEIBHON J1€SITENIbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4y MAaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COLIMAJIbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOMN
Cpellbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HA TIPUMEHEHHE MaTEMaTHYECKWX 3HAHUM IS pelieHus 3ajJad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM NMPAKTUKH, TOHUMaHHE MaTEeMaTHYECKON
HAYKHU KakK cepbl 4eT0BEUYECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHSI U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IMBWIM3ALUH, OBJIQJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTUYEeCKON
KYJIbTYpOU Kak CPEJACTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIATH IPOECKTHYIO
U UCCJIEJ0BATEIbCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHM, OTHONICHWHA MEXAY TOHATHIMH, (POpPMYyIUPOBATH
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTHU, B3aMMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeasiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

J€NaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HAanOOoIee MOAXOISAIINI ¢ YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).



ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIONIME  MPOTUBOpEYHE,  IpodJeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCIICIOBAaHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHHIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TAaKXKE BBIJBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIIMTH MHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX /I OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4u;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB Pa3IMYHBIX THUIOB, aHAIIM3UPOBAT,
CHUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAITUIO PA3IMYHBIX BUIOB U (hopM
peACTaBIICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WJUTFOCTPUPOBATh IpaduyuecKH;

OIICHUBATH HaJIEKHOCTh nHpopManu 1o CaMOCTOSTEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIe JeHCTBHS

OO0menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMHU OOIIIeHHMSI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TNUCbMEHHBIX TEKCTaX, [JaBaTh IIOSICHEHUA 10 XOAYy PELICHUs 3aJaud,
KOMMEHTHPOBATh MOJIYYECHHBIN PE3yJIbTaT;

B XOZle OOCYXJIEHHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBlI,
npoOyieMbl, penraeMoil 3ajaud, BBICKA3bIBATh WJEH, HAIlEJICHHBbIE HA TOUCK
pELICHUs, COIMOCTABIAThL CBOM CYXAEHUS C CYXICHHUSIMH JAPYTMX YYaCTHHKOB
Jyanora, oOHapyXMBaTh Pa3lW4yUe W CXOJICTBO MO3UIMNA, B KOPPEKTHOU (opme
(dbopMyIHpOBaTh pa3HOIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YyJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEAOBAHUA,
MPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (QopMarT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHHU.



PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIe JAeiicTBUSA

CamoopraHusanusi:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM MMEIONUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOW WH(OpPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJQJCTh  HABBIKAMHU  TO3HABAaTEIbHOM  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEPINAEMbIX JCUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJICTh
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJI Tpollecca W pe3yibTara pelieHHUs
MaTeMaTUYECKOH 3a1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEHICHUH 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HAWJCHHBIX OMNOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBIACHATH PUUHHBI
JIOCTIDKEHUS WA HEIOCTHXKCHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIbHOCTD:

MOHUMATh M MCIOJNB30BATh MPEUMYIECTBA KOMAHIHON M WHAMBUAYAJIHHOM
paboThl TpuU pemieHHH YYeOHBIX 3a7ady, MNPUHUMATh IeIb COBMECTHOU
JESTENhbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pachpeneisaTh
BU/JIBI pabOT, 1I0rOBapUBaTHCS, 00CYXKAaTh MPOIECC U pe3yJbTaT paboThl, 00001IaTh
MHEHUSI HECKOJBKUX JIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX GopMax paboTwl (0OCYykIeHus, 0OMEH MHEHH,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOIHATH CBOIO YaCTh PaOOTHI 1 KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH]IbI, OLICHUBATh KAYECTBO CBOETO BKJIaa
B OOHmMH TPOAYKT MO KpUTEpHUsM, CHOPMYITUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICCTBHUSL.

IHPEJMETHBIE PE3YJIBTATBI

K xoniy ob0yuenuss B 10 kiacce oOy4yaromIMICS MOIYYUT CIEAYIOIINE
IpeAMETHBIE PEe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHSTHIMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoanyuecKas JpoOb, TPOLEHTHI, HppaAlMOHATBLHOE YHCJIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTEIILHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/ad U3
Pa3IUYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,



OPUMEHSATH NMPUOIMKEHHBIE BHIYMCIICHMSI, IPABUIIA OKPYIJICHUS, TPUKUIKY U
OLIEHKY PE€3y/IbTaTa BbIUYMCIICHUN;

CBOOO/IHO ONEpUpOBaTh TIOHATHUEM: CTENEHb C ILEeJbIM IOKa3aTeleM,
UCTOIb30BaTh MOAXOIANTYI0 (JOPMY 3aMUCH JEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HaTypalbHON
CTEIICHH;

CBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTETICHDb C PAIMOHAIBLHBIM ITOKa3aTeNeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(dM YHcTa, AECATHUYHBIE WU
HaTypaJibHbIE JIOrapu(MBbI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC
YUCJIOBOT'O apTyMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC M apKTaHI€HC YHUCIOBOTO
apryMeHra.

YpaBHeHHUs] 1 HEPABEHCTBA:

CBOOOIHO OTEpPUPOBaTh MOHATHUAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOJbl PEIIEHUS PalUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIS  PELICHUSA
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHSATHUSAMHU: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOT'OUJIEH € LEJIBIMU K03((pHULIMEeHTaMu, KOPHU MHOT'OWIEHA, IPUMEHSTh JeJICHUE
MHOI'O4YJI€Ha Ha MHOIOYIEH C OCTAaTKOM, TeopeMy be3dy m teopemy Buera mns
penieHns 3a1ay;

CBOOOJHO ONEPUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHWH,
MaTpUIa, ONPENEIUTENb MaTpuubl 2 X 2 M €ro I'EOMETPUYECKHUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpEAENHTeNs 2 X 2 g BBIYMCIEHHSI €r0 3HA4YeHMUs,
IPUMEHATh ONPENEIUTENN [JIl PEUIEHUs CHUCTEMBl JIMHEHHBIX YPaBHEHUH,
MOJIEJINPOBATH PEAIbHBIE CUTYAllMH C TOMOILIBIO CUCTEMBI JJUHEWHBIX YPaBHEHHUI,
UCCIIEA0BATh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MAaTpULl M OIPEIEIUTEIEH,
VHTEPIPETUPOBATH MTOIYYECHHBIN PE3YyJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHUCTBUHA C KOpPHSAMH JUisl [peoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH NPE00pa30BaHMsI UNCIIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHAJIBHBIM I1I0KA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa agorapupmMoB TSt npeoOpa3zoBaHus
norapu(pMUYECKUX BBIPAKEHUM;



CBOOOJHO OMEpUPOBATh MOHATUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(pMUUYECKUE YPaBHEHUS, HAXOJUTh UX PELICHUS C TOMOIIbI0 PABHOCUIIBHBIX
HEPEXO0/I0B UJIU OCYILECTBIISS IPOBEPKY KOPHEI;

OPUMEHATh OCHOBHBIE TPUT'OHOMETpUYECKUE (POPMYIIBI AJi IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOO/IHO ONEpUpOBaTh IOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATh  HEeoOXoAuMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJIETUPOBATh pE€albHbIE CHUTYallMM Ha S3bIKE aiareOpbl, COCTABIATH
BBIPQXKECHMSI, YpPaBHEHMs,, HEPAaBEHCTBAa [0 YCJIOBUIO 3aJaud, HCCIEN0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM alapaTa ajreOphl.

DYyHKIUMN U TPAaPUKU:

CBOOOJIHO ONEpPUPOBATH MOHATHIMU: (PYHKIIMS, CIOCOOBI 3ajaHUs (PYyHKIUH,
B3aUMHO oOOpaTHble (YHKIMHU, KOMMO3WIUSA (QyHKUMK, Trpaduk GyHKIUH,
BBITIONTHSATH dJIEMEHTapHbIE TPeoOpa3zoBaHus rPaPuKOB HYHKIIHIA;

CBOOOHO OIEPHPOBATh MOHATUSAMU: O0JACTh OMpPENEICHHS U MHOXXECTBO
3HaYeHUH QPYHKINU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIE (DyHKUIHUH,
nepuoanyeckue QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HaumOOJbpIIEe M HAUMEHbLIEE 3HaueHHe (YHKIHMH Ha
IPOMEKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTEHNEHHAs] PYHKIMS C HATypaJbHBIM U
[ENbIM TOKa3aTesleM, Ipa@uK CTENEeHHOW (PYHKIMU C HATYpajJbHBIM U LEJIbIM
nokasareseM, rpapuk KOpHA N-OM cTeleHUW Kak (YHKUHUU OOpAaTHOW CTENEHH C
HaTypaJbHbIM ITOKA3aTENIEM;

OlepUpOBaTh NOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIHH, BBIIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTelbHAsI MU Jorapupmuyeckas
(GyHKIMK, WX CBOMCTBAa U TrpauKH, HMCIOIb30BaTh MX TIpAPUKUA [JIs PEIICHHS
YPaBHEHUI;

CBOOOIHO OMNEpUPOBATH TOHATUSMU: TPUTOHOMETPUUECKAs] OKPYXKHOCTbD,
OTpezeieHre TPUTOHOMETPUUECKUX (PYHKIIUH YHCIIOBOTO apryMEHTa;

UCNOIb30BaTh TIpaduku (QYHKOUH A7 MCCIEOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU pEeUIeHUM 3aJa4 U3 JIPYrHX Y4eOHBIX MPEAMETOB U peaibHON
KHU3HU, BBIpaKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauana maTeMaTH4eCcKOro aHajam3a:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apuMeThdeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTrPECcCusi, IMHEHHBIN U



AKCIIOHEHITUATBLHBIN POCT, (POpMyJia CIIOKHBIX TPOIIEHTOB, UMETh MPEJCTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM IS PEUIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;

CBOOOIHO OMEPUPOBATH MOHATUSMU: TTOCIEO0BATEILHOCTD, CITIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHbIE TOCJIEI0BATEILHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MaTEMaTHYECKOro aHalu3a KakK aHaiu3a
OECKOHEYHO MAJIBIX;

CBOOOTHO ONIEPHPOBATH MOHATUSAMU: HEMIPEPHIBHBIE (PYHKITNN, TOYKH Pa3phbiBa
rpaduka GyHKIHH, aCUMIITOTHI rpaduka QyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTH CBONCTBA HEMTPEPBIBHBIX (DYHKITUH IS PEIICHUS 3374,

CBOOOJHO OIEPUPOBATH TMOHATHSAMH: TIEpBass W BTOpas IMPOU3BOJIHBIC
dbyHKIIMY, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATH MPOU3BOIHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMITO3HUIIUH
IBYX (DYHKIIH, 3HATH IPOU3BOTHBIE JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIb30BaTh TEOMETPUYECKUN M (U3MUECKUI CMBICT MNPOU3BOJHON st
pelIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATh TOHATHSIMH: MHOXECTBO, OINEpaluu  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT JJisi OMUCAHUS PEabHBIX
IIPOIIECCOB U SIBICHUH, IPU PEIICHUH 3a71a4 U3 APYTUX yU4eOHBIX IPEIMETOB;

CBOOOIHO OIEPHUPOBATh TMOHSATHUSAMU: OIpeNeseHHe, TeopeMa, ypaBHEHHE-
CJIEZICTBUE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenus B 11 kjacce oOy4aromuics TOJYYHT CIEAYIOIINE
NpEeIMETHBIE PE3yJbTaThl M0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl ydeOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTUIECKOTO aHaTH3ay:

Yucia 1 BIYMCICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: HATYPATBLHOE U IEJI0€ YHCII0, MHOXKECTBA
HATypaJIbHBIX M IEJIBIX YHCEJI, UCTIOIb30BaTh MPU3HAKHU JICTUMOCTH IEIBIX YHCET,
HOJ/l u HOK HaTypanbHBIX 4YMceN AJid PElIeHUs 3a/ady, NPUMEHSTh ajJrOpUTM
EBxnuna;

CBOOOJTHO OMEPHPOBATH TMOHSATHEM OCTaTKa IO MOMYJIO, 3alHCHIBATH
HaTypaJbHBIC YUCIIA B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMAax CUHMCIICHHUS,

CBOOOJTHO OMEpUPOBATh MMOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCJA B alreOpandeckon u



TPUTOHOMETPUUYECKON (pOpMe, BBIMOIHATH apU(PMETHUECKUE ONEpalMi ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHAIbHBIE, MOKAa3aTEelbHbIE U
Jorapu(pMUUYECKUe HEPABEHCTBA, HAXOAUTh MX PELIEHUS C [OMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW IMpH pEHIeHUH TPUTOHOMETPUUECKOIO
YPaBHEHHS;

CBOOOJHO OIMEpUPOBaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (QOpPMYJbl JJiI  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEILICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, UPPALIMOHAIBHBIX, II0Ka3aTEIbHbIX U
norapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb palroOHaIbHEIE, UPPALMOHAIBHBIE, ITIOKA3aTEIbHBIE,
Jorapu(pMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COJIeprKallle MOLYJIM U IIapaMETPHI;

OPUMEHATH TpaduuecKrue METO/IbI /Ul PEeLeHUs] YpaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C IapaMeTpamu;

MOJIETTUPOBATh pealbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABISATH
BBIPA)XKCHUS, YPABHEHMs, HEPABEHCTBA U HX CHUCTEMBbI II0 YCJIOBHUIO 3aJayy,
UCCIIEZIOBATh TOCTPOCHHBIE MOJENM C HCIOJb30BAaHUEM ammapaTta anreOpsl,
VMHTEPIPETUPOBATH MOTYYECHHBIA PE3YyJIbTAT.

DyHKUMU U TPaPUKH:

CTpOUTHh TpaUKU KOMIO3UIMH (YHKIUH C TIOMOILBIO 3JIEMEHTApHOIO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUH IBYX ()YHKIIUIA;

CTPOUTh FreOMETpUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM
IJIOCKOCTH;

CBOOOIHO  OIEpUpPOBaTh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPUUECKHUX
byHKITNI];

OPUMEHATh (QPYHKIUU JUJIi MOJEIMPOBAHMS W MCCIEIOBAaHUS PEalbHbIX
IIPOLIECCOB.

Hayana MmareMaTH4YeCKOro anajausa:

UCTOIb30BaTh MPOU3BOIHYIO JUISl UCCIIEA0BaHUS (DYHKIIUM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJIblIee U HAUMEHbIIEE 3HAUYEHUs! (PYHKIIMU HENPEPhIBHON Ha
OTPE3KE;



UCITOJIB30BAaTh MPOW3BOAHYIO JUISI HAXO0XKACHUS HAWIY4dIlEro pEUICHHs B
NPUKJIAHBIX, B TOM YHCIIE COUMAIbHO-O)KOHOMHUYECKUX, 3aa4ax, JJIsl ONPEACICHUs
CKOPOCTHU U YCKOPEHHUS TpoIliecca, 3aaHHoro GopmMyioi win rpadukoM;

CBOOOZIHO OMNEpUPOBaTh MOHATUSAMHU: IEPBOOOpa3Hasi, ONpeaAenEHHbIN
UHTErpaj, HAaXOAHWTh MEpBOOOpA3HbIE AIIEMEHTAPHBIX (PYHKIHMI M BBIYUCIATH
uHTerpan no hopmyne Hetotona-Jlebnua;

HaXOJAUTH IUIOIA/IU TUIOCKUX PUTYyp U 00BEMBI TN ¢ TOMOIIbIO HHTErpaa;

UMETh IIPEACTABICHHE O MAaTEMaTHUYECKOM MOJEIMPOBAHUHM Ha IIPUMEPE
cocTaBlieHHs MU PepeHInaIbHBIX YPaBHEHU;

pemiaTh NpUKJIAAHBIE 3aa4d, B TOM YHUCJIE COUHAIBHO-3KOHOMUYECKOrO U
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTUYECKOI0 aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonauuecTBo yacos JJIeKTPOHHbIE
Ne TemaTuueckue (umudpoBbie)
HaumeHnoBaHue pa3/1e;i0B U TeM MPOTrPaMMbI IpakTHYecKkue
n/m Bcero KOHTPOJIbHbIE o0pa3oBaTe/IbHbIE
padoTsI
padoThI pecypchl
MHOKECTBO JEHCTBUTEIBHBIX YHCET.
1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEWHBIX YPABHEHUN
5 ApudmeTrueckuii KOpeHb N-0i CTENEHH. 15 1
HppauroHanpHbIE YpaBHEHHUS
3 ITocnenoBaTeabHOCTH U IPOTPECCUM 10 1
4 Oynkiuu U rpaduku. CreneHnast GyHKIUs ¢ 12 1
IEJTBIM [TOKa3aTesIeM
5 [TokazarenpHas pynkuus. [lokazareapHbIe 10 1
ypaBHEHUs
5 Jlorapudmudeckas GyHkims. 18 1
Jlorapudmudeckue ypaBHEeHUS
7 HppanmonanbHbie, TOKa3aTEIbHBIE U 20 1
norapuMUYECKHe HEPaBEeHCTBA
3 TpuronomeTpuyeckre BhIpaXKeHUs U 99 1
ypaBHEHUs
9 [ToBTOpeHme, 006001IeHNE, CHCTEMAaTH3AIINS 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuvecTBo yacoB DJIeKTPOHHbBIE
Ne TemaTHyeckue (undpossre)
o/ HaumeHoBaHue pa3/1e/i0oB H TeM MPOrPaMMbI Beero | KOHTPOMBHEIC IIpakTuyeckune o6paszoBaTe/bHbIE
padoThI paborst pecypcbl
1 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHA. 14 1
TpuronoMmeTpuyeckre HepaBeHCTBA
HenpepsiBabie Gpynkiun. [IponsBoanas 20 1
5 I/Iccnez[OBaHI:Ie (YHKIHIA ¢ TTOMOIIIBIO 99 1
MIPOU3BOTHOM
[TepBooOpasHas 1 UHTETpaI 12
KommiekcHbie uncia 10
HatypanbsHble u 11e51b1e yrciia 10
7 CucTeMbl paliioHATBHBIX, HPPAMOHATBHBIX 12 1
MOKA3aTeIbHBIX U JOTapU(PMUUECKUX YPABHCHHIA
8 3amauu ¢ nmapameTpaMu 16 1
9 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3aLH 20 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA
Maremartuka: anredpa 1 Hadyajga MaTeMarndeckoro ananusa. Ilog pen.

O.M.Kongaruna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

HOC "Mos mkona", UKOII "Chepym"
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