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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueGHOro Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHAJINA3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
Tpaauuui poccuiickoro oOpazoBaHus. Peanmuzanus nporpamMmbl oOecriedMBaeT OBJIaJICHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadala MaTeMaTUYeCKOTO aHAIW3a» SBIACTCS OJHUM W3 Hamboiee
3HaYUMBIX B MPOTrpamMMe CTapIlIel MIKOJbI, MOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAay4yHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalllUXCs Ha YpPOBHE,
HEOOXOIMMOM JIJIs OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalllhecs OBJa/IeBalOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOUW HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTIIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpbl 1 Hayaln MaTeMaTUYECKOTO aHAlM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAACHHUS 3aKOHaAMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAHHsI OCHOBHBIX TeHIIeHIII/Iﬁ 9KOHOMHKHA
U OOIIEeCTBEHHOW KU3HU, IO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCGIIHCBHOfI )ku3Hu. B Toxke
BpeMsl OBJIajIeHHE aOCTPaKTHBIMHU U JIOTMYECKH CTPOTMMH MATEeMAaTUYECKUMHU KOHCTPYKIMSIMHU
PpasBUBACT YMCHUC HAXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATH KMCTUHHOCTH YTBCPKIACHUA,
UCIIONIb30BaTh 0000IIeHHe W KOHKpETH3aIuio, abcTparupoBaHHE U aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 Ha4YaJI MaTeMaTHU4YCCKOI'O
aHaJM3a B CTaplIel IIKOJIe y4yallhecs IMOJy4aloT HOBBIM OMBIT pelIeHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITCILHOTO ~ TIOCTPOSHUS ~ MATEMAaTUYECKUX  MOJENEH  pealbHBIX CHUTyallMd |
WHTEPIPETAIMA  TOJIYUEHHBIX pPEIIeHUH, 3HAKOMSTCS C MpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUSIMU M UX aBTOPAMH.

Kpr O6J'IaI[a€T 3HAYUTCJIIBHBIM BOCIIUTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpBIﬁ PCAIN3YyETCA KaK
yepe3 y4eOHbII MaTepual, ClocoOCTBYIONINI (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW NeATeNbHOCTH, TpeOyroleld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOHKUTENFHOM KOHIIEHTPAIIMY BHUMAHUS 1 OTBETCTBEHHOCTH 32 TIOJMyYEHHBIN pe3ysbTar.

B ocHoBe meronmuku oOydueHHs anreOpe M HadajdaM MaTeMaTHYeCKOrO aHaIn3a JIC)KHT
JEeSTEIIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa v Hadajga MaTeMaTHYECKOTO aHAIIN3a» BKITFOYAET CIEAYIOIINE
COJIepKaTeNbHO-METOANYECKHe JUHUM: «Uucna u BeUUCHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHasm3a, «MHOKXECTBA U JIOTHKAY.
Bce ocHOBHBIE comepiKaTeTbHO-METOINYECKUE JTUMHUU HM3Y4YalOTCS HAa MPOTSKEHHH IBYX JIET
OoOydYeHHUs B cTapledl IIKOJIe, €CTECTBEHHO JIOMONHSAS JIPYT Ipyra W IOCTETICHHO HACHIMAsICh
HOBBIMU T€MaMH U pa3zjaenamu. JlaHHBINA Kypc SBISETCS MHTETPATUBHBIM, TOCKOIBKY O0bEINHSET
B ce0Oe cojiepkaHHE HECKOJBKUX MaTeMAaTHYSCKUX JTUCIUIUIMH: airedpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHAIN3, TeOpUs MHOXKeCTB U Jp. [To Mepe Toro kak yuanirecst OBJIaIeBalOT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM alIaparoM, Yy HHX IIOCJIEI0BaTelbHO (opMmupyeTcs U
COBEpIIIEHCTBYETCSl YMEHHE CTPOUTh MAaTEeMAaTUYECKYIO MOJIEb PEaTbHOU CUTYaIlu, TPUMEHSTh
3HaHUS, MOJYYEeHHbIEe B Kypce «Alnrebpa W Hayana MaTeMaTUYecKOro aHAINW3ay, Ul PelIeHHs
CaMOCTOSITENILHO C(HOPMYIIMPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
MOJYyYEHHBIN pe3yJbTart.



CopneprxaTenpHO-MeTOANYeCKast TUHUA «HHca 1 BBIYUCICHUS» 3aBepIIacT (POpMUPOBaHHE
HABBIKOB MCIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLI0 HAYaTO B OCHOBHOM 1Kosie. B
cTapuieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOUIMX B Ce0S HCIIOJIb30BAHHME PA3UYHBIX (HOPM 3aluCU JEHCTBUTEIHBHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATH ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromuecs: MOMY4YalOT HAaBBIKA NPUOMMKEHHBIX BBIYUCICHUN, BBINOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIApTHON (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BBIPAXKCHHI.

Jluaus «YpaBHEHHS M HEPAaBEHCTBa» PEATM3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS B
CTapuieil IIKoJie, IOCKOJIbKY B KaXIOM paszfesie MporpaMMbl IMPEAYCMOTPEHO pEelIeHHE
COOTBETCTBYIOIMX 337a4u. OOyyaromuecs OBIaIeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LETbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS MCIOJB3YIOTCS MPU UCCIEA0BAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HanOOJBIINX W HAMMEHBINNX 3HaUeHWH (yHKUMU. JlaHHas comepKaTenbHast JIUHUS BKIIOYAET B
cebst Takxke (HopMUPOBAHKUE YMEHUH BBITIOIHATH pacuéThl IO opMyiiaM, MPeoOdpa3oBaHUs IIEIbIX,
PAlMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
coJlepKalluX CTerneHu u Jjorapudmel. brarogaps usydeHHro anreOpanueckoro marepuana
IPOMCXOIUT AajbHEHIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS yYalluXcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXKIEHUH, pabOThl C CHUMBOJBHBIMH (opMamu,
IIPEJICTaBICHUs] 3aKOHOMEPHOCTEN M 3aBHCUMOCTEM B BMJI€ PaBEHCTB U HEpaBEeHCTB. Airedpa
npeniaraeT 3G HEeKTUBHBIE HHCTPYMEHTHI JJIs PEeUICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaUKH» TECHO MEPEIIeTaeTcs C
JpYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEJ0BATEIbHOCTD U3YUEHUs
Mmarepuaia. M3ydeHue cTeneHHOH, moka3aTeabHOM, Jorapu(MUIEecKO U TPUTOHOMETPUUYECKUX
GyHKIMHI, UX CBOMCTB U rpaHKOB, UCHOJIB30BaHNE (YHKIMH AJI pElIeHMs 3aad U3 JAPYrux
y4eOHBIX IPEMETOB U PEeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yaenseTcs: (GOpMUPOBAHUIO
YMEHUs BbIpaXaTb (opMyJiaMH 3aBUCHMOCTH MEXIY pa3iIMYHBIMU BEJIMYMHAMM, MCCIIEOBAThH
MOJIy4YeHHbIe (PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3Tol copepKaTeabHONW JTMHUH HalleJeH
Ha pa3BUTUE YMEHHUU M HaBBIKOB, IMO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pasnuuHOi opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMHUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aluH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIMpuTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4JaromuMcs, Y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh U CTPOUTH IpaduKu (PYHKIMHA, ONPEAEIATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHYeCKUX MOJENel pealbHbIX CHUTYyalllil, HaX0KJIeHUus
HAaWIy4llero peHIeHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaIbHO-JIOTHYECKOT0 U KPEaTUBHOIO MBIIUIEHUS, (JOPMHPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaIT O
BBIIAIOINXCS PE3YJIbTaTaX, OJIYYEHHBIX B X0/1€ Pa3BUTHsI MaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKasE TUHUS «MHOXecTBa U JOTHMKa» B OCHOBHOM IOCBSIICHA
AJIEMEHTaM TEOPUU MHOKECTB. TEOpPETUKO-MHOKECTBEHHBIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIINI
BCE paszeibl MaTeMAaTUKM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
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JUCHUIUIMHBL B eauHoe 1ienoe. I103ToMy BaKHO 1aTh BO3MOXKHOCTH IIKOJBHHUKY TOHUMATh
TEOPETUKO-MHO)KECTBEHHBIN 53K COBPEMEHHOW MaTeMAaTUKU M HCIOJIb30BAaTh €ro JJis
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO0 MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIel C ITOMOIIbIO anmnapaTa ainreopsl u
MaTeMaTHYECKOTO0 aHAIM3a W HMHTEPIPETALUU TONIYYEHHBIX pe3yabTaToB. Takue 3aJaHust
BIUIETEHBl B KaXABI M3 Pa3/ieNoB IPOrpaMMbl, IOCKOJBKY BECh MaTepuall Kypca HIMPOKO
UCTIONB3YeTCS ISl PeLIeHHUs MPUKIaTHBIX 3a1a4. [Ipu pemennn peanbHbIX MPaKTHYeCKUX 33134
yyaliuecss — pa3BUBAlOT  HAOJNIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesarenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ad OpraHusyercs B
Ipolecce U3y4eHNs BceX TeM Kypca «Auredpa 1 Hayajla MaTeMaTHYECKOTO aHATIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM M1aHe Ha U3y4eHHe Kypca aareOpbl 1 Hayal MaTeMaTH4eCKOro aHaIu3a Ha 6a30BOM
ypoBHE OoTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hegenmo B 11 kimacce, Bcero 3a jiBa
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIIACC

Yucia ¥ BLIYMCICHHUA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HaHUI U PEaJIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
olepaluu ¢ AeHCTBUTEIbHBIMU uuciaMu. [IpuOamkéHHble BBIYMCICHUS, IPAaBUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CranzapTHas Gopma 3anMcH JeHCTBUTENBHOTO YUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmernaeckuMu
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyIBL.

VYpaBHeHHE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pelenne HepaBeHCcTBa. MeTo1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAIlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppanimOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MATEMATHMYECKUX 3a/1ad M 3a/1ad W3
pa3InYHBIX 00JIacTe HAyKH U peabHON KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkuun. I'papux Gynxun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUH ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHasi QyHKIUsI ¢ HaTypaJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKoro aHajimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  33JaHUsl  IOCTENOBAaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUecKOl MpPOTrpecCUu.
dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosnb30BaHUE MPOrpeccuu Ul PELICHUs peabHBIX 3a4ad
MIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [[narpammbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIapara JUisl OIUCaHUs PEajbHBbIX IIPOLIECCOB U SIBICHUH, IIPU
pELICHUH 3aJa4 U3 APYIUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.
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Yucia 1 BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTHuHbIe U HATypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBaHue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHMN. PemeHue NpuKiIaaHbIX 3a1ad C MMOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKIUHN U ITpagUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKIuu. HauOosbliee u HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne QyHKINHU, UX CBOHCTBA U TpaduKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepseiBable pyHKIIMU. MeTon MHTEPBATIOB /1JIsl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (YHKIUH. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpymeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHrne NpPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHWS B NPUKIAJHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudyeckuii M (Qu3MuUecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyrne Hetorona—JleliOnuna.

INJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenne y4yebHoro mnpeamera «MaTemaTukay JOJDKHO 0OeCredHMBaTh JOCTHIKEHHE Ha
YpOBHE cpenHero oOmero oOpa3oBaHMs CIEAYIOMNUX JUYHOCTHBIX, METANpPEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JUYHOCTHBIE PE3YJBbTATHBI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpemmera «MaTtemaTukay
XapaKTepU3YIOTCA:

I'paxxmanckoe BocMTaHUE:

c()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIECTBAa, MPEICTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAaHCKOTO OOIIecTBa
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(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIIUAMH U Ha3HAYCHHEM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaKTAHCKOHN UIEHTUYHOCTH, YBOXKCHHS K MPOIILIIOMY U
HACTOALLIEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHUSAM POCCUMUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKECHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEW pPOCCHICKOr0 Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTUKEHUN HAYKH U JIESITENIBHOCTHIO YYEHOTO; OCO3HAHHUEM JMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYMBOTO OYaYIIETO.

DcTeTUYeCcKOe BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHHEM K MHpPY, BKIOYAas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jJudyHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATHUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIeSITEILHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IEHHOCTU TPYJOJIOOHUS; MHTEPECOM K PA3IUYHBIM
chepam npodeccoHaTbHON JIeATeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON W €€ MPWIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHUEM BIHUSHUS COIUATBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
r100albHOTO — XapakTepa JKOJOTHYECKHMX  MpoOJieM; OpHEHTalell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN IS peleHHs 3a7ad B 00JIacTH OKPYXKAIoUIe Cpelbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJISI OKPYKAIOIIEH CPEIBI.

[{eHHOCTH Hay4YHOrO O3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK C(epbl
YEJIOBEYECKOUN JEATENbHOCTH, 3TANoOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU M MATEMATHYECKOW KYJIbTYPOU KaK CPEICTBOM IIO3HAHKS MUPA;
TOTOBHOCTBIO OCYILECTBJISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JIEITENbHOCTh UHINBUYAIbHO
Y B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbBIE pe3yIbTaThl OCBOSHUS IPOrPaMMBbI YIeOHOTO mpeaMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHbIMU  Oellcneusmi,
VHUBEPCALHIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yISAMUSHbIMU
oeticmsusmu.



1) Vhusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VHaArOWUXCsl (0CBOEHUE MEeMO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie oruueckue 1eUCTBUS:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBECHHBIC MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy NOHATUAMH; (HOPMYIUpPOBATh OIpPENEJICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIaCCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34,

BOCIIPHHUMATh, (POPMYIUpPOBaTh U MPE0OPa30BHIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIC;

BBISBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (pakTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSAX; IpearaTb KPUTEpUU JJIsl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JieNlaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTUH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIpsIMble
M OT TMPOTUBHOIO), BBICTPaUBaThb AapryMEHTAlMIO, [PUBOAUTH NPUMEPBl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

BbIOMpaTh crnoco0 pelieHusi yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHEB).

bazoBric nccaemoBaTeIbCKUE NCHCTBUSA:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCJIENOBATENbCKUM  WMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3UIIHUIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUTAHHUPOBAHHBIA JKCIIEPUMEHT, HCCIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThyecKoro oOBeKTa, SBIEHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy O0BEKTaMHU, SIBIICHUSIMH, TIPOIECCAMU;
CaMOCTOSITENNbHO ~ (OpMYyITUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpoBeAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEATIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ota ¢ nuadopmanmeii:

BBIABIIATH A€(DUIIUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BONPOC U
JUISl pEILICHNUS 3a1a4H;

BbIOMpaTh MHQOpPMAIMIO M3 HCTOYHHKOB pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMATHU3UPOBaTh U HMHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpMaLMIO, MNPEACTaBIATh €€ B pasIu4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOATENbHO CHOPMYIHPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OeliCMEUs, 00ecneuusarom coopmupo8aHHoCmsy
COYUANLHBIX HABBIKOG 00YUAIOUUXCAL.
Obuenue:

BOCIIPUHUMATh U (POPMYIHPOBATh CYKIIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
OoOIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
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NMUCBbMCHHBIX TCKCTAX, AaBATh MMOSACHCHHA IO X004y PCHICHUSA 3ada4u, KOMMCHTUPOBATH
HOJTYYCHHBIH Pe3yIbTaT;

B X0/ie 00CYKJICHHUS 3a]aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMON TEMBbI, IPOOIEMBIL,
perraeMoi 3aa4uu, BEICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIICHHS; COMOCTABIIATh
CBOM CY)KJIEHUS C CYXACHUSIMH IPYIHX YYAaCTHUKOB JMajora, OOHapyKUBaTh pa3inyuue
U CXOJCTBO IO3MLMI; B KOPPEKTHOH ¢opme (HopMyaupoBaTh pa3HOINIACHS, CBOU
BO3PAXKCHUS;

IPE/ICTABIATh PE3YJIbTAaThl PELICHUS 3aJaul, YIKCIIEPUMEHTA, UCCIICIOBAHUS, ITPOCKTA;
CaMOCTOSATENIFHO BHIOMpPATh (OPMAT BBICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

MOHMMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHIUBHIyaTbHON paboThl IpU
pemeHnn y4eOHBIX 3a/1a4; MPUHAMAThH 11€JIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM palOThI, paclpeneNisaTh BHIbI padOT, JOrOBapHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNIbTAT pabOTHI; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CykaeHMsI, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBD» U UHBIE); BBIMOJHATH CBOIO YaCTh pa0OTHI M KOOPAMHUPOBATH CBOM JICHCTBUS
C APYTUMH WICHAMH KOMAaH[bI; OIICHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue Cmolcio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTpOJIb:

BJIaJ€Th HABbIKAMM IIO3HABATEIIbHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNeMCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUIeHUs MaTeMaTH4ecKOi
3a]a4uu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ILEId U YCIOBHUSAM, OOBICHITh NPUUYUHBI
JOCTHKEHUS! WIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI
OcBoeHne yueOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO aHAIN3a» HA YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO 00ECIeunBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yJIbTaTOB:

10 KJIACC
Yuciaa 1 BLIYMCTIEHUS
OnepupoBaTh MOHATHIMH: PAIMOHATLHOE M JEHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAs M
JEeCATHYHAS APOOb, MPOIIEHTHI.
BrimonHATE apudMeTHuecKue onepayy ¢ palimoOHAIBHBIMU U JIEHCTBUTEILHBIMHU YUCITAMH.
BoeimonuaTe mpuOAMKEHHBIE BBIYHCICHUS, WCIONB3YS MpaBUiIa OKPYIJICHHS, eNaTh
MPUKHUIKY U OLEHKY pE3yJIbTaTa BIYUCICHUM.



OnepupoBaTh HMOHATHSAMU: CTENEHb C IEJIBIM TOKa3aTeleM; cTaHAapTHas (Gopma 3amucu
JNEHCTBUTENLHOTO YMCIIa, KOPEHb HATYpaJIbHOM CTENEHM; HCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aIMCH JICHCTBUTENBHBIX YMCEN 7Sl pEIICHUs MPAKTHUECKUX 3a/1a4 U MPEJICTABICHHS JaHHbIX.

OnepupoBarh NOHATHSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YIJIa; CIOJIb30BATh
3aIuCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh MOHATHIMHU: TOXIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE, PallMOHAIBHOE,
UppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

Bomonuaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKUMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPHUYECKHE YPABHEHUS.

BrImonHATh npeoOpazoBaHus IETBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATBHBIX U UPPALMOHATILHBIX YPAaBHEHHUM U HEPABEHCTB.

[TpuMeHSTh ypaBHEHHSI U HEPAaBEHCTBA Ui PEUICHUS MAaTEeMaTHYECKUX 3a/1a4 W 3a7ad U3
pa3INyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

MogenupoBaTh peaqbHbIE CHTYyallMd Ha S3BIKE ajreOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayM, HCCIENOBaTh IOCTPOECHHBIE MOJAETH C
UCTIOJIB30BaHUEM ammapaTa anreOpsl.

DOyHKIMH U rpauKu

OnepupoBaTh MOHATHAME: QYHKIIHS, CIOCOOBI 3a1aHusl PYHKIINU, 00JIACTh ONPEICTICHUS U
MHO>KECTBO 3HaUeHUN (QyHKIUY, rpa@uK (HyHKINH, B3aUMHO 0OpaTHbIE (PYyHKITHH.

OnepupoBaTh NOHATHIMHU: YETHOCTD K HEYETHOCTD PYHKIUH, HYJIN (PYHKITUH, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 PEIICHUsT yPaBHEHUH.

Ctpouth ¥ yMTaTh rpaduKu JUHEHHOW (QYHKIMH, KBAAPATHUYHON (PYHKIIMH, CTEEHHON
(GYHKIMH C LEIbIM TTOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN A UCCIETOBaHMS MPOLIECCOB U 3aBHCUMOCTEH Mpu
pelIeHNH 3a/1a4 U3 JIPYTUX YY4EeOHBIX MPEIMETOB M PEAbHOW XKU3HH; BBIpAXaTh (HopMyIamu
3aBUCHUMOCTHU MEX]y BETUYMHAMH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apU(MeTHUecKass U TeOMeTpHuecKas
IPOTPECCHH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi FeOMeTpUYecKasi MpOrpeccusi, cymma
0EeCKOHEYHO yObIBAIOIIEH reOMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcmonp30BaTh CBOWCTBA TOCIENOBATEIEHOCTEH M MPOTPECCHH IS PEIICHHs pealbHBIX
3a/1a4 MPUKIATHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

M cmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT Ui ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OmnepupoBath MOHATUSMH: ONPEIeTICHHE, TEOpeMa, CIECTBHE, TOKA3aTeILCTRO.

11 KJIACC
Yuciaa 1 BLIYMCTIEHUS
OnepupoBaTh MOHATHSAMH: HATypalbHOE, II€JI0€ YHCJIO; HCIOJb30BaTh IPU3HAKU
JIETMMOCTH LIeJIBIX YUCEN, PA3JIOKEHUE YHUCIa HAa IPOCThIE MHOKUTEIH JJIs pELICHUS 3a]1ay.
OnepupoBaTh MOHATHEM: CTETIEHD C PAIlMOHAIBHBIM IMOKA3aTEJIEM.
OnepupoBath MOHATUSAME: JIOTApUPM YHCTA, TECATHYHBIC U HATypaIbHBIC TOTaPH(MBIL.
YpaBHeHUs1 1 HEPABEHCTBA
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[IpuMeHATH CBOMCTBa CTemeHW s TNPeoOpa3oBaHMs BBIPAKECHUN; ONEPUPOBATH
MOHATHAMM: II0OKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI [I0KA3aTEIBHBIX
YpaBHEHUM U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHMM, COAEpXKALIUX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts penienust npocTelnx TPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEHHBIX YPAaBHEHUHN U €€ PELICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS PAKTUYECKUX 3a/1ay.

Haxoauts pemenus npocTelnX CUCTEM M COBOKYITHOCTEH pPallMOHAJIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTaBIATb BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U IpaGUKH

OnepupoBaTb MNOHATUSAMM: IepUoAnYecKas (GYHKLUHUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHH, HaHOOJbIIee W HAUMEHbIIeEe 3HAYCHUs (YHKIUU Ha
IPOMEXKYTKE; UCIOIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBarb  NOHATUSAMM:  IpadUKH  IOKA3aTeNbHOM,  Jorapupmuueckod
TPUTOHOMETPUUYECKUX (PYHKIHMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HCIOJIB30BATh
JUISl pEIIEHUs] YPaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpapUKd JUHEHHBIX YpaBHEHUH H
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonb3oBate rpaguku (QyHKUIUN A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATHAMU: HETIpEpbIBHAS (PYHKIINS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reoMeTpUYecKuil 1 (GU3NYECKUI CMBICI TPOM3BOIHON IS peLIeHus 3a1ay.

Haxonute npou3BoJHBIE 3JI€EMEHTapHBIX (YHKIMM, BBIUUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHHIO IPa(hUKOB.

Hcnonbs30BaTh NPOU3BOAHYIO I HAXOXKACHUS HAWIIY4YIIEro PElICHUs B IPUKIIAHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMU: NEpBOOOpa3Has W UHTETpall; MOHMMATh I€OMETPUYECKUH U
¢u3uUecKkuii CMbICT HHTErpaa.

Haxoauts nepBooOpa3Hble 3JieMEeHTapHbIX (YHKIUHN; BBIYUCIATH UHTErpaji mo ¢opmyiie
Herorona—Jleitbuuna.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLMAIbHO-3KOHOMHMUYECKOTO U (PU3UUECKOIO
XapakTepa, CpeACTBAMU MaTEMaTHUECKOT 0 aHAIIN3A.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
N KoJunyecTBo 4yacoB DJIeKTPOHHbIE
? HaumenoBanue pa3jiesioB u Kourpo (undposbie)
n/ IpakTnyec 6
y  TeM mporpamMmbl Bcero AbHBIE paGoTh: o0pa3oBaTejIbHbIE
padoThI pecypcbl
MHOxecTBa paluOHAIBHBIX U bubnuorexa POII
JCHCTBUTEIILHBIX YUCEIL. https://resh.edu.ru/subj
1 14 1
ParnonanbHbIe ypaBHEHUS U ect/51/
HEPAaBEHCTBA
®yukuuu u rpadpuxu. CreneHb bubmorexa PILI .
2 ' 6 https://resh.edu.ru/subj
C IIeJIBIM MOKa3aTeneM
ect/51/
Apudmerndeckuii KOpeHb N— bubnunorexa POIII
3 oii crenienu. MppanmoHanbHbIe 18 1 https://resh.edu.ru/subj
ypaBHEHUS U HEPABEHCTBA ect/51/
Dopmyiibl bubnuorexa POII
4 | TpuronomeTpun.TpuronomeTp 22 1 https://resh.edu.ru/subj
UYECKHE YPaBHEHHS ect/51/
ITocaenoBaTebHOCTH U bubmaorexa POLI .
5 5 https://resh.edu.ru/subj
pOrpeccuu ect/51/
[ToBTOpenue, 0600IIEHNE bubmorexa POII .
6 CHCTeMaTma’um - ’ 3 1 https://resh.edu.ru/subj
ect/51/
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOTPAMME
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11 KJIACC

N H KoJsnyecTBo yacos DJIeKTPOHHbIE
n/_ piﬁfﬁgzl:da::; Konrpo IpakTuyeck (lwponsie)
Bcero JIbHBIE o0pa3oBaTte/ibHbIE
I | HporpaMMel paGoThI ue padoTbl pecypebl
Crenens c bubnuorexa POIII
parroHaIbHBIM https://resh.edu.ru/subject/
[TOKa3aTeJICM. 51/
1 [TokazarenbHas 12 1
byHKIHS.
[TokazarenbHble
ypaBHEHUS U
HEpPaBEHCTBA
Jlorapudmuaeckas bubnmorexa POII
byHKIHSL. https://resh.edu.ru/subject/
2 Jlorapudmuueckue 12 51/
ypaBHEHUS U
HEpPaBEHCTBA
Tpuronomerprueck bubnunorexa POUI
ue QyHKIUYU U UX https://resh.edu.ru/subject/
3 | rpadukmu. 9 1 51/
Tpuronomerpuueck
1€ HEpaBEHCTBA
[IpousBoaHas. bubnmnorexa POII
4  Tlpumenenwue 24 1 https://resh.edu.ru/subject/
MIPOU3BO/IHOM 51/
VinTerpan i ero bubnmnorexka POII _
5 9 https://resh.edu.ru/subject/
MIPUMEHEHUS 51/
CreTeMbl bubnmnorexka POII _
6 . 12 1 https://resh.edu.ru/subject/
ypaBHEHUH 51/
HarypanbHie i bubnmnorexa POII _
7 6 https://resh.edu.ru/subject/
LIeJIbIe YUCIIa
51/
IToBTOpEHME, bubmmoreka POII
00o01m1eHwue, https://resh.edu.ru/subject/
8 18 2
cUcTeMaTU3anus 51/
3HAHUU
OBLIEE
KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE

Maremaruka: anredpa 1 Hayaa MaTEMaTHYECKOTO aHAlIM3a, TeoMeTpus. Anredpa u Havana
MareMarnyeckoro ananuza. 10 knacc. ba3zoBerit u yriny6nénnsiii yposau. / Hukonsckuii C. M.,
[Toranos M. K., PemiernukoB H. H. u np., Akunonepaoe obimiecto «3narenscTBo
«IIpocBemenue»

Maremaruka. AnreOpa v Hadalla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa 1 Havana
MaTeMaTh4yeckoro ananuza. 11 knacc. YueOHuk. ba3zoBblil u yriryOn€HHBIA ypOBHH /
Hukonsckuit C. M., [ToranoB M. K., PemmernukoB H. H. u ap., AkiimonepHoe o0I1ecTBoO
«3marensctBO «lIpocBemenune»
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