MUWHUCTEPCTBO MNPOCBELEHUS] POCCUUCKON ®EJEPALIUA
Munucreperso obpasopanus u Hayku PecnyOoankn bamkoprocran

MKY Otaen oopazoanust agmuaucrpauun MP Kuruncknii paiion Pb

MOBY COU c.Enanaunno MP Kuruncknii paiion Pb

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
pykosoautesb LHIIMO yaurenei 3aMeCTHTENb JiupeKTopa o YBP mupexkrop MOBY COIILI
€CTeCTBEHHO-MaTEMaTH4eCKOT 0 MOBY COlI c.Enannuno MP c.Enanmano MP Kurunckuit
LUKJIa Kurunckwuii paiton Pb
I = a—
gzéx?% [aiicuna 3. K. é{ﬁ'@é% [Tlapadytaunosa I'. JI. S st e
[Tpotokomn Ne5 ot «31» 05 2023 . «31» 082023 r ‘(/ l_IpHqu N&Q OrL ~;<‘ 1» 092023 r.

PABOUYASI TIPOI'PAMMA
(ID 1952801)

yueOHOro npeamera «Ajaredpa H HauaJla MATEMaTHYECKOI0 aHAJIH3A.
Yriay0JeHHbIH YPOBEHb

s ooyuaromuxest 10 — 11 xinaccos

¢. Enannuuo 2023 r.



HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa u Hayajia MaTEeMaTUYECKOTO aHaIN3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro odumero odpa3oBaHMs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YYEHHUS] BCEX €CTECTBEHHO-HAaY4YHbIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
aucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydYaroluecsi OBJIaJIeBalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTeMaTUuuecKon opme.

VY4eOHbIll Kypc anreOpsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM XKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX MJIs JalibHeIero oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLHSAMH anreOpbl MU MaTeMaTUYeCKOTO aHajliu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIHH U PacCykAaTh JCAYKTUBHO, UCIIOJIL30BaTh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHWE U aHAJIOrHI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usywyenus ydyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYeCKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMaTUYECKUX MOJENEN pealbHbIX CHUTYaIHil,
UHTEpOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM IOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM MaTepuan, CHOoCOOCTBYIOIIHMI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJibTar.

B ocHoBe MeTtomuku oOydeHus anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIIEIICHBI CIEIYIOLIUE COJIepKATEeIbHO-METOAnYecKe TuHuu: «Hucna
U BBIUHCTICHUN», «DYyHKIIMU U Tpadukmy, «YpaBHEHUS U HEpaBeHCTBay, «Hauama
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET
oOydeHHs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OMOJHSA
JIpYyr Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMM TeMaMM M pazaeiaMu. J[aHHbIN
y4eOHBIM KypC SBJISIETCS MHTEIPATHUBHBIM, TOCKOJIBKY OOBbeAUHsIET B cede



COJIEp)KaHUE HECKOJIBKHX MAaTeMaTHMYeCKHX AWCHUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MAaTEMaTHYECKHM armapaTroM, y HUX MOCIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUECKYyI0 MOJeNb pealbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, TOTYYCHHbIE IPU W3YYCHUU y4eOHOTO Kypca, AJs
peIIeHUsI CaMOCTOATEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOAMYEeCKas TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOe OBLIO
Ha4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeaHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINUX B CceOs MCIOIB30BAHHE Pa3TMYHBIX
dopm 3amucu Ymcna, yMEHHE JeJaTh NPUKUAKY, BBITONHATH NPUOTIKEHHBIC
BBIUUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJMHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXaoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEMUPUIECKUe 3aJaud W ONEpaluu: JICJIEHuEe HaIelo,
ONEpUpPOBAaHUE OCTATKAMH HA MHOXECTBE LEJIBIX YHCEN, OCOOBIe CBOWCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPALUU, a TaKXKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHUM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIl.
bnaromapss mocienoBaTeIbHOMY pPACIIMPEHUIO KPYra MCIOJNb3YyEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsI JJI PELICHMs PAa3JInYHbIX 3a]ad
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAYKd U €€ poJd B
IOCTPOEHUU MOJENENH peaJbHOr0 MHpa, IIUPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETHU3aLIHA.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcsi Ha MPOTSIKEHUU BCETO
o0OydeHUss Ha YpPOBHE CpeIHEro oOmero o0pa30BaHHUs, IMOCKOJIBKY B KaXKJIOM
pasnene Ilporpammbl MpenrycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOyd4aroliyecs OBJAJECBAlOT pPa3IMYHBIMU METOJAaMU  PEIIECHUs
pallMOHANbHBIX, HPPALMOHAIbHBIX, IOKa3aTeNbHBIX, JOrapupMUUEecKux u
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
coJepkamux mnapaMmerpsl. [lonmydeHHble yMEHMsSI HIMPOKO HCHOIBb3YIOTCS MpH
UCCIeOBaHUM (QYHKIMH C MOMOIIbIO MMPOU3BOIHOM, MPU PELICHUH MPHUKIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJICHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUH.
JlanHas comeprkaTeibHAasl JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpOBAHHE YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmynaMm, MpeoOpa3oBaHUs  PALMOHATBHBIX,
UpPpAlMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKECHMH, a TaKXKe BBIPaKEHUH,
COJEpKaIllMX CTENeHU W Jorapumbl. braromaps usydeHuio anredpandeckoro
MaTepuanga NPOUCXOAMT  JajbHEHIIee  pa3BUTHE  ANTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUSI O0YyYarommxcs, (OPMHUPYIOTCSI HaBBIKM JI€IYKTHBHBIX
paccyxneHud, paboTel ¢  CHMBOJBHBIMH  (opMamu,  MpPEACTaBICHUS



3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeajgaraeT S(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HAIISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3BbIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
MEeperuieTaeTcs ¢ JAPYTMMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHsI MaTepuana. M3ydyenue cTeneHHou,
MOKAa3aTeNbHOM, JTorapu(PMUUECKON U TPUTOHOMETPUUYECKUX (YHKUUN, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3aad U3 APYruX Y4eOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUS BbIpakaThb (hOpMyJaMu 3aBUCUMOCTU MEXIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJYy4YEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BbIPAXKATh 3aBUCUMOCTH MEXIY BEITUYMHAMHU B
pasnu4HON (opMe: aHANUTHUECKOW, rpaduyeckoi u cioBecHod. Ero umsydenwue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyecKoOro aHaiv3ay MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTHMYeCKHX, TaK W MPUKIAJHBIX 3ajad,
JOCTYNHBIX OOyYaOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXHOCTb CTPOMTb
rpaUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
yckopeHust nporeccoB. JlaHHas conepkaTelbHas JMHHUS OTKpPBIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS] MaTEeMaTHMYECKUX MOJENEeH peabHbIX CHUTYyalui,
NO3BOJISIET HAaXOAWTh HaWIyylllee pelIeHue B TMPHUKIAJHBIX, B TOM YHCIE
COLIMATbHO-?)KOHOMUYECKUX, 3a7jauaXx. 3HAKOMCTBO C OCHOBaMU MaTeMaTH4YECKOI0
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOro, (POpMabHO-JIOTHYECKOTO U
KpPEaTUBHOIO MBILIUICHUS, (OPMHUPOBAHMIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyyaroniyecst y3HaIT O
BBIIAIOIINXCA PE3YJIbTaTaX, IOJIYYEHHBIX B XOAE pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKas TUHUS «MHOKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECH KYPC IIKOJBbHON MAaTEMAaTUKH
U TpeljiarailoT HamOoJee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOUINI BCE pPa3/ieibl
MaTeMaTUKH M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHUE
JUCLUMIUIMHBL M HMX HOPWIOXKEHUs B enauHoe nenoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaroIEMyCsl IOHUMaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MAaTEMaTUKH M HCIIOJIb30BaTh €0 ISl BBIPAXKEHHSI CBOUX MBICIEH.
JpyruM BaXHBIM IPU3HAKOM MAaTEMAaTHUKM KaK HAayKd CIEIyeT IpU3HATh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMUN M CJIEAOBAHHME ONPEIEIEHHBIM
IpaBWJIaM  [OCTPOEHHS  JOKA3aTeNbCTB.  3HAKOMCTBO C  3JEMEHTaMu



MaTEeMaTHYCCKON JIOTUKA CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIMTUICHHSI
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuiI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICTUPOBAHUS, KOTOPHIE IPHU3BaHbI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, HWCCIEIOBaHMUS JTHUX MOJIeJied C TMOMOIIBI0 ammapara aiareopbl u
MaTeMaTU4YeCKOro aHaJin3a, HMHTEPIpPETalluy TOJYYECHHBIX pPe3yJIbTaToOB. Takue
3aJIaHUS BIUICTEHBI B KAKIBIA M3 Pa37eiIOB MPOTPaMMBI, IIOCKOJIBKY BECh MaTeprall
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JI PEIICHHs] TMPUKIaTHbIX 3anad. [Ipu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydarolmuecs:  pa3BUBAIOT
HAOII0IaTeIbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBaThH  MIPOOJIEMY.
JlesTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIQJAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCEX TEM y4eOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHaJIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajma MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 ximacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIENIO).



COJAEPKAHUE OBYUEHUSA
10 KUIIACC

Yucsia ¥ BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauvoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauud ¢ JEHCTBUTENBHBIMU  4YHcIaMd.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMucH AEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS MPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIHLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiictBa mnorapudma. JlecaTuuHple W HaATypajbHbIC
norapuMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHIE€HC YMCJIOBOTO aprymMeHta. ApKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs1. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4iIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMHU
koddunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPXKAIINUX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEeIbHBIX

YPAaBHEHHUM.

[IpeoGpazoBanre BEIPAXKEHUIM, COACPIKAITUX JOTAPUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METObI penieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellieHre TPUrOHOMETPUUYECKUX YPABHEHUN.
Pemenne cucrteM nMHENHBIX ypaBHEHHU. Martpuma CUCTEMBbI JIMHEWHBIX
ypaBHeHui. OnpenenuTens MaTpullbl 2X2, €ro TreoMETPUYECKHIl CMBICT U
CBOWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OIPEICIIUTENS ISl PEUICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIEN PEaJbHOM CUTyallMd C MOMOILIbBIO
YpPaBHEHUUM MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U rPapuKU

OyHKIMA, cnocoObl 3agaHust (QyHKUMU. B3auMHO o00paTHble (QYHKIHMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U HEUETHBIE QyHKIMU. [lepuonnueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaldbHBIM U IEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTeleHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJbHbIM MTOKA3aTEIIEM.

[lokazatenbHast U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIUN TS pelIEHUs] YPABHEHHI.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCJIEAOBaTENIbHOCTEH. MeTtos
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATENIBHOCTH. VICTOpHsS BO3HMKHOBEHHS MAaTEMAaTHUYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmeTpuyeckas nmporpeccuu. beckoneuno yoniBaromas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKoi
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TIPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1ay
MPUKJIAAHOTO XapakTepa.

HenpepoiBuble (yHKIMH W uX cBoicTBa. TOYKM paspbiBa. ACHMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMN HEMPEPHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3aiad.

[lepBast u Bropas npousBoaHble GyHKIMH. Onpesenenne, reOMeTpUUECKUl U
bu3nUecKuii CMBICT POU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy HyHKIIHH.

[IpousBojiHbIE  3JIEMEHTAPHBIX  (PYHKIIMM. [IpousBogHast  cymmbl,
IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHo:kecTBa U JIOTHKA

MHoxkecTBO, Onepauuyd HaJ MHOXKECTBAMU M HX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Ompenenenue, TeopemMa, CBOMCTBO MaTeMaTUYeCKOro OObEKTa, CJIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHUS.

11 KUIIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTH ILIEJBIX
yucell, HauOonbImuii obmui aenutens (mamee — HOJ]) m HamMmeHnblee ooOiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimna s pemeHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO uuclia. ApudMerudeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHOW IIIIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl PelIeHUsT PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema © COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOJABI PpEIIEHUS TIOKA3aTEeNbHBIX U  JIOTApU(DMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/BI PEIICHUS CHUCTEM M COBOKYIHOCTEW palHUOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInyHbIX 00JIacTeil HayKu W peanbHOI
KU3HU, HHTEPIPETALINS [TOTYYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKH

I'padux xommosummu ¢yuknmii. ['eomerpudeckue 00pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIHH, UX CBOMCTBA U TpaduKH.

I'paduaeckne meTonmpl pemieHus ypaBHeHHH W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMEeTPaAMU.

Hcnonp3oBanue rpadukoB (YHKIUI [N WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUW 3a7]ad W3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHue mpou3BOAHON K MCCIENOBaHHUIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaMMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dlIEro pPENICHUsS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs IEPBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII HMHTErpaia. Beruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOnua.

[IpumeneHnue uHTErpaia s HAXOXACHHUS IUIONIaJeH IMIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemenunit auddepeHMalIbHbBIX ypaBHEHHI. MartemaTruueckoe
MOJIETUPOBAHME PEAJTbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIraTbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTWKEHUH HAyKW U JIESTEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCTIPUUMYHBOCTD
K MaTEeMaTHYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, PETyJsipHasi (pU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKOW HAaITPaBJIECHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOJHONU U COLMAIBHOU
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHA M 3HAYUMOCTH JUIsl Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeJbHbIE YHUBEPCAJIbHbIE YUeOHbIE Teil CTBUSI

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIONEHUAX U YTBEPXKACHHSIX, MPEAJIaraTh KPUTECPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTeNbCTBA MATEMATHUYECKUX YTBEPIKICHUM
(mpsiMBI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbHIOWpaTh Hauboliee TMOAXOASIIUNA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHABIMBATh MCKOMOE W JaHHOEe, (OpPMHUpPOBATH THUINOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITEILHO (HOPMYIHPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjibTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMALMIO Pa3IUYHBIX BHUJIOB U
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepcaJIbHbIE Y4eOHbIE TeHCTBUS

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MpeBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEIOCTHXKEHHS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPaOOThI, pacnpelnemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTMMHU YJ€HAMU KOMAaHJbl, OLEHUBAThH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydyenus B 10 kjacce 0OydYarONIUUCA TOJYYUT CICAYIOIIHE
peMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM padodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIIO, MHOMXECTBA
palMOHAJBHBIX U IEMCTBUTEIbHBIX YHCEN, MOIYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JOpOoOM M TPOUEHTHI JJIA peIIeHUs NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYUCICHUI;

CBOOOJTHO OMEpUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTEeJIeM;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: JIOTapu(dM uwWcIa, AECITHYHBIE W
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATHUSIMU: APKCUHYC, apPKKOCUHYC U apKTAaHIE€HC YHCIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXKJAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh PA3JMYHbIE METONBI PCIICHHsS] PalUOHATBHBIX U JPOOHO-
paIMOHANILHBIX  YPABHCHHWH, TPHUMEHITh METOJ WHTEPBAJIOB ISl  PEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHSATHUSIMH: MHOTOYICH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TeJIBIMH KO3(P(UIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMCHSTH
JielieHue MHOTOYIEHa HA MHOTOWIEH C OCTaTKoM, Teopemy besy u Teopemy Buera
JUIS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W ero TCOMETPUYCCKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpEACIUTENS 2 X 2 IS BBIYUCICHHUS €r0 3HAYCHHSI,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTYAIlMU C TIOMOIIBIO CUCTEMBbI JTUHEHHBIX YpaBHCHUH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MATPHII W OIpeaeTuTenei,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCTIOJIh30BaTh CBOMCTBA JEHCTBHI C KOPHSIMH Ui TIpeoOpa3oBaHUS
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHUs YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTCIICHHU C
palMoOHAIBHBIM TI0Ka3aTeleM;

UCTIOJIh30BATh CBOICTBa norapumMoB TUTST npeoOpazoBaHuUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: HPPAIMOHAIBHBIE, MOKAa3aTelbHbIE U
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NIEPEXO0JI0B WUITM OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MIOCTPOSHHBIE MOJIEIH C UCIIOIB30BAHUEM allapaTa aireopshl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHIMH: (DYHKIIHS, CIIOCOOBI 3aaHus (PyHKIINH,
B3aMMHO OOpaTHble (YHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKkoB PyHKIIHIMA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN QYHKIMH, HYJIH QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DYHKIHH, HAuOOJNbIee W HAUMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: CTeTICHHAs (DYHKIHS C HATYPAIHHBIM U
IeapIM TIoKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM



nokasarenieM, rpauk KOpHs N-Oi CTEeneHH Kak (PyHKUUH OOpaTHOW CTENEHH C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUPOBATh MHOHATHSAMU: JMHEHHAs, KBaApaTuyHas U JIpOOHO-IMHEWHAs
(YyHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTellbHas W Jorapupmuyeckas
(yHKIMU, WX CBOWCTBA U rpaduKH, HCHOIB30BAaTh UX TpaUKU sl pEIICHUS
YPaBHEHUM;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYyHKUMHA JJIS  HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpPH PElIeHUH 3aJa4 U3 APYIHMX Y4eOHBIX MPEIMETOB U peajbHOM
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMU;

Hauasia MmaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OMNEpUpPOBATh MOHATHIMU: apudmeTHUeckass U TreoMeTpuyecKas
nporpeccus, 6eCKOHEYHO yObIBaloIas TeOMEeTpUYecKasi MPOrpeccusi, JIMHEUHbBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJisi PEHIeHUs pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CTIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0 aHaliu3a KaKk aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspeiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKINH;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI ISl peIICHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTSTH TIPOU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YaCTHOTO M KOMITO3UIIMH
ABYX (DYHKIIMH, 3HaTh IPOU3BOJHBIC AIEMEHTAapHbBIX ()YHKLINHI;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOIHO  ONEpUpOBaTh  MOHATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>XECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT Il ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 33]a4 U3 APYTHX yUYE€OHBIX IPEIMETOB;

CBOOO/IHO OIEpPHPOBATh TMOHATHSMHU: OIpEAeNeHHEe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOyuenus B 11 kiacce oOydarIIMiiCs TOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yuciaa 1 BBIYUCICHUS:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: HATypaJlbHOE M LEJ0€ YHUCIIO,
MHOXECTBA HATYPAJIbHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH IEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4McCen i PEMICHUs 3a]1ay, IPUMEHSATh
anroput™ EBkinna;

CBOOOJHO OMNEpPUPOBATH MOHSATHUEM OCTaTKa MO MOAYJIO, 3alKUChIBATh
HATypaJIbHBIEC YMCJIA B PA3JINYHBIX MO3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(PMEeTHUECKHe ONepalud ¢ HUMHU U
MU300paXkaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOPHEW TMpU PEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxXoauMble  GOpMYJbl  JJII  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VMppaluOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYeCKue W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAep Kalre MOYJIU U IMapameTphl;

IPUMEHSTH rpadudecKre METOIbI ISl PEUICHUsI YpPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBHUIO 33/a4H,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MLIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS W CBOWCTB KOMITO3HITNH ABYX ()YHKIIHIA,

CTPOUTh T'€OMETPUYECKHE O00pa3bl YpaBHEHUHA W  HEPABEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  OINEpUPOBATH MOHATUSAMH: TIpaQUKA TPUTOHOMETPHUUYECKHUX

byHKITHUI;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro aHaJiu3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HaUMEHbIlIee 3HaueHus1 QYHKUMUHU HENPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEero pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKHX, 3ajayax, JJIs
OINIPENENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJod WM
rpadukom;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TIEepBOOOpa3Has, ONpeneaEHHBIN
UHTETpaji, HAaXOJIWUThb MEPBOOOPAa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitouuna;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHUM Ha TpPHUMEpE
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemiatb TpUKIAJHbIE 337a4d, B TOM YHUCJIE COLMAIIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeCTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Beer KoHTpoJ/bHBI
0 e padoThI

IIpakTH4eckn
e paboThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

MmuoxecTBO
IEUCTBUTENbHBIX

quceil. MHOTOWIEHBI.

PammmonansabIe
YpaBHEHUS U
HEpPaBEHCTBA.
CucTeMbl JIMHEHHBIX
YpaBHEHUU

24 1

OYHKIUYU U
rpaduku. CTeneHHas

(YHKITUS C IETBIM
oKasarejaemM

12 1

Apudmernueckuit
KOpEHb N-0i
CTEIIEHU.
UppannonanbHbie
YPaBHEHHUS

15 1

IlokazarennHas
byHKIIHS.
IlokazarennHBIC
ypaBHEHUS

10 1

Jlorapudmuueckas
byHKIIHS.
Jlorapugmuueckue
ypaBHCHHS

18 1

Tpuronomerpuuecku
€ BBIpAXKECHUS U
ypaBHEHUS

22 1

[TocnenoBarensHOCT
U U IIPOTPECCHH

10 1

HenpepriBHbIie

(GyHKIHH.
IIpousBoHas

20 1

IToBTOpEHNME,
000011IeHME,
CHCTEMAaTHU3alHs
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136 10




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpoJbHBI
o e paboThI

IIpakTHyeckn
e paboThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

HccnenoBanne
GbyHKIUH C
IIOMOIIILIO
MPOU3BOJHOM

22 1

[TepBooOpaznas u
HHTETrpal

12 1

I'pacduku
TPUTOHOMETPUYECKHU
X (pyHKUIHH.
Tpuronomerpuaecku
€ HEpaBEHCTBA

14 1

HppanmonansHsle,
IIOKa3aTeIbHbIE U
norapudmudeckue
HEPABCHCTBA

24 1

KommiekcHrle uncia

10 1

HarypansHubie u
Lenble yucna

10 1

Cucremsl
paloHaIbHbIX,
HppalMOHAIbHBIX
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

12 1

3azauu ¢
rnapaMeTpamMmu

16 1

IToBTOpEHME,
000011IeHHE,
CHCTEMaTHU3alHs
3HaHUI

16 2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136 10







