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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIAapTa CPEIHEro oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIbABIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMA POCCHICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO PAa3BUTHUS
JTUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJIBbKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a € ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HE00XO0IMMOM 7151 OCBOEHMSI KYPCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalluecs OBJIAJeBAlOT YHHUBEPCAJIbHBIM A3bIKOM COBPEMEHHOW HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XMMUH, OMOJIOTHH, TOHMMAHUSI OCHOBHBIX T€HICHIINI YKOHOMHUKHU
U OOLIECTBEHHON JKU3HU, II03BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BAaTh WX B MOBCEAHEBHOH XM3HU. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTUYECKU CTPOIMMU MAaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEp:KICHUS,
UCIMOJIb30BaTh O0OOIIEHHE M KOHKPETH3aluio, abCTparMpoBaHHWE M aHAIOIHi0, (HOpMUpYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydeHus anreOpsl U Hadall MaTeMaTUYeCKOTro
aHajiu3a B CTaplIeil LIKOJe ydaliuecs MOJIYy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTEMaTHYeCKHMX MOJETeH pealbHBIX CHTyallud H
UHTEpHpeTallid TOJYYEHHBIX pElIeHUH, 3HAKOMATCS C NpUMEpaMH  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHUYCCKHUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaeT 3HaunTENbHBIM BOCITUTATEIBHBIM MIOTEHIINAIOM, KOTOPBIA pean3yeTcs KaK
yepe3 yueOHbI MaTepual, cnocoOCTBYOMUN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPeOyIolelH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
IPOI0JDKUTEIBHON KOHIIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 32 NOJYYEHHBINH pPe3ysbTar.

B ocHoBe meronmmku oOydeHHs anreOpe WM HadajdaM MaTeMaTHYeCKOTO aHaIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

CrpykTrypa Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHaJIM3a» BKIIIOYAET CIIEAYOIINe
coJiepKaTeNbHO-MeToquuecKue JUHUU: «YUucna u BbruucieHus», «OyHKIUM U Trpadukmny,
«YpaBHEHHUS U HepaBeHCTBay», «Hauama MaTeMaTn4eckoro aHaim3a, «MHOKXECTBA U JIOTHKAy.
Bce ocHOBHBIE coepKaTelbHO-METOIMYECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUH JBYX JIET
o0y4eHHsI B cTaplieid IIKOJe, eCTECTBEHHO JOMOJHSS IpYT Apyra M IOCTENEHHO HACHIMAsCh
HOBBIMH TEMaMH U pa3zienamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBbKY O0bEIUHSET
B cebe cojiep)kaHWe HECKOJNBKHX MaTeMaTHYECKUX JUCHUILIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHaIu3, TEOpUsl MHOXKECTB U Jp. [To Mepe Toro Kak ydariuecs OBJIaIeBalOT BCE
Ooiee MMPOKUM MATEeMaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTebHO (OPMHPYETCS |
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HaHUS, TIOyYeHHBIE B Kypce «AusreOpa ¥ Hadala MaTeMAaTHYECKOTO aHAN3ay, U PEIICHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
MTOJIy4EHHBIN pe3yibTarT.



CopneprxaTenbHO-MeToANYeCKast TUHUS «HKca 1 BBIYUCICHUS» 3aBepiIaeT (OPMUPOBAHUE
HABBIKOB MCIIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLI0 HAuaTO B OCHOBHOM 1Kosie. B
cTapumieil mKkoje oco0oe BHUMaHUE yIenseTcss (OPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOLIMX B ce0Sl HCIIOJIb30BAHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIbHO BBINOJHATh ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromiyecs: MOJY4alOT HABBIKU NPHUOIMKEHHBIX BBIYUCICHUN, BBINOJIHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHMS MaTeMaTHYECKHX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHS M HEPAaBEHCTBa» PEATM3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS B
CTaplied WIKOJE, IOCKOJbKY B KaXJOM pasleie IMporpaMMbl MPEIyCMOTPEHO peLIeHue
COOTBETCTBYIOIIMX 337a4u. OOyyaromuecs OBIaIeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LIEbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKIX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [losydeHHbIE yMEHMSI NCIIOJIB3YIOTCS MPU UCCIEA0BAHUN
GyHKIMI ¢ TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HanOOJBIINX W HAUMEHBIINX 3HaUYCHUN (yHKUMU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takxke (HOpMUPOBAHKME YMEHUH BBITIOIHATH pacu&Thl 10 hopMyIiaM, MPeoOpa3oBaHUS IEINbIX,
PALMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, & TAK)KE BBIPAKECHUI,
coJlepKallX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
NPOMCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIICHHUS YUaIIUXCS,
dbopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXIEHUH, pabOThl C CHUMBOJIBHBIMH (opMamy,
IIPEJICTaBICHUSI 3aKOHOMEPHOCTEN U 3aBHCHUMOCTEI B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npeniaraeT 3¢ HeKTUBHbIE HHCTPYMEHTHI AJIs PEeLICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuueckass JUHUS «DyHKIUMU U TpaduKm» TECHO MEpeIuieTaeTcs:
JpYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJJa€T M10CJIEJ0BATEIbHOCTD U3YUEHUs
MaTepuaina. M3yueHne CTEerneHHO, MoKa3aTenbHOM, JorapuMUIECKOl 1 TPUTOHOMETPHUIECKHUX
(GyHKINH, UX CBOWCTB M rpa)MKOB, UCTIONB30BaHUE (QYHKIMN JUISI PEHICHUsS 3a/a4 U3 IPYTruX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHAIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHUE yzenseTcs: GopMHUpPOBaHUIO
yYMEHUs BbIpaXaTb (opMyJiaMH 3aBUCUMOCTH MEXIY pa3iIMYHbIMU BEJIHMUYMHAMM, MCCIIEOBAThH
NOJIyuYeHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuain 3TOH cosep)KaTeabHON JTMHUM HalleJeH
Ha pa3BUTHE YMEHUU M HaBBIKOB, O3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
pasnuuHOi opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocobCcTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas 1nHus «Havana MaTeMaTHnyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYTr KaK MaTEMAaTUYECKUX, TaK U MPUKIIAJHBIX 3aJ1a4, JOCTYITHBIX O0y4YaroUIuMCsl, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh MCCIIEIOBAaTh U CTPOUTH I'paduKu (PYHKIMNA, ONPEAEITh UX
HauOOJIbIIMEe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATDH MJIOMAIN GUTyp U 0ObEMBI TeJl, HAXOAUTh
CKOPOCTM M YCKOpPEeHHs npoueccoB. JlaHHas conepkaTellbHas JIMHUASA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHMSI MaTeMaTHUYeCKHX MOJIEJeH peabHBIX CHUTyallui, HaXO0XKJIeHUs
HAaWIy4llero peHleHHs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKMX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaIbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaIOT O
BBIIAIOINXCS PE3YJIbTaTaX, OJIYYEHHBIX B X0/1€ Pa3BUTHI MaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKask TUHUS «MHOXeCTBa M JIOTHMKa» B OCHOBHOM IOCBSIIIEHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpPETUKO-MHOKECTBEHHBIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U MpeJiaraioT Hanbojee YHUBEPCAIbHBIN SI3bIK, 00BEAUHAIOMNN
BCE pasleibl MaTeMAaTUKM U €€ TPWIOKEHWH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLUIUIMHBL B eAuHoe 1enoe. [loaToMy BaXXHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH



TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTEMAaTUKM UM HCIOJb30BAaTh €ro s
BBIPAKCHHS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAaHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIel peallbHBIX CUTYallui, UCCIE0BAHUS 3TUX MOJEJCH ¢ MOMOIIBIO anmapara aareOpsl u
MaTEMAaTHYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BIJIETEHbl B KaXIbl M3 Pa3AeOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
WCIIOJIB3YETCS Ul pEeUICHUs IPUKIAIHBIX 3ana4. [Ipu penienny peanbHbIX MPAKTUYECKUX 3a7a4
yyaligecs: — pa3BUBAlOT  HaONIOAATENbHOCTb,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOJIEMY.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PELICHUS NPHUKIATHBIX 337ad OpraHu3yeTcs B
npolecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hayana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM Mm1aHe Ha M3YYCHHE Kypca aareOphl M Hadal MaTeMaTHIeCKOro aHaImM3a Ha 0a30BOM
ypoBHe 0oTBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Hexento B 11 kiacce, Bcero 3a aBa
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yuciia ¥ BHIYHMCICHHUA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepanud ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M TPOLEHTOB MJsl PELICHUS
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUECKUe
olepaluu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOmkEéHHbIe BBIUMCICHUS, IPaBUIa OKPYIJICHMUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JCHCTBUTENBHBIX YHCEN Ui  PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo ] NHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Penienne nppannoHalIbHBIX YpaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

ITpuMmeHeHrEe ypaBHEHMM M HEPABEHCTB K PEIIECHUI0 MATEMaTHYECKHUX 3a1ad U 3ajad U3
Pa3IUYHBIX 00J1aCTe HayKU U peaJIbHOM JKHU3HH.

DOyHKIUH U rpauKu

@yHK1M, criocoOsl 3a1anus GyHkuuu. ['padux pynkunn. Bzaumuo oOpaTtHble QyHKIIMH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0l CTETICHHU.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Havyana maTreMaTH4ecKoOro aHajamusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCJIENOBaTeIbHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH.

Apudpmernueckass U reoMerpuueckas — mnporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOrpecCHi.
dopMyna CIOXKHBIX IPOLEHTOB. Mcnonap30BaHME MPOTPECcCUM Ul PELICHMS PEalbHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OMMCaHUsl PeajbHbIX IPOLECCOB W SIBICHUMW, NpHU
pELIeHUH 3aj1ay U3 IPYTUX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JOTapUPMBbI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS M HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl JTMHEHHBIX YpaBHEHMH. PemeHue NpuKIanHBIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMN, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM KU3HU.

DyHKIUHN U TpagUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomexkyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U rPpauKH.

[Toka3zarenbHas u orapupmuueckas GyHKIHUU, X CBOMCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUH U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUI A8 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB U PEATbHOM KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIMU. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB.

[TpousBonHas GpyHkiun. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOJHOM.

[TpousBoaHble 31eMeHTapHbIX (QYHKIUI. DOpMysbl HAXO0XKAECHUS NMPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMmeHeHre NPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxneHne HanOoJbIIero 1 HAMMEHbIIEero 3Ha4eHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NpPOM3BOMHOM JUISl HAxXOKJECHHs HAWIYYIIEro pPEIICHHWs B IPHUKIAIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiu rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudeckuid M (Qusnueckuil cMbicia. Bbluncienue uHTErpaga 1o
dbopmyne Hetorona—JleliOnua.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenue y4yeOHoOro mpenmera «MaTeMaTHKa» JOJDKHO OOecreuyuBaTh JOCTHIKEHHE Ha
YpOBHE CpelHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IMpOorpamMmbl yueOHOro mnpeamera «MareMaTHKa»
XapaKTepU3yOTCSL:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO IPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOr0 OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHH, MHpoLeayp TIpakJaHCKOro oOiiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM C UX (QYHKIMSIMU U Ha3HAUEHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKON IPaXKAaHCKOM NIEHTUYHOCTH, YBaXKEHUS K IPOLIIOMY U
HACTOALEMY POCCUNCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUNCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTH4eCKOH IIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JIOCTHXKEHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'0 MOBEACHHUS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHHEM
JOCTHUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JIMYHOIO BKJIAJa B MOCTPOEHUE
YCTOMYMUBOTO OyAYIIETO.

OcTeTuyeckoe BOCIUTAHUE!

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIHOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Pu3nyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHMS NPHUMEHATh MaTeMaTH4YeCKHe 3HaHUsS B MHTEpecax
310pOBOTO U 0€30mMacHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOATaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PM3NYECKOTO COBEPIICHCTBOBAHUS, NPH 3aHIATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam MpohecCHOHATBHON J1eATENIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaylieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
IIPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIMSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HAa COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpYXKaroulei cpelpl, MIaHUpOBaHUS
MOCTYIKOB Y OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYKAIOIIEH CPEJIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:



c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cdepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4eCKON KyJIbTYpOl KaK CPeICTBOM IMO3HAHUS MUPA;
TOTOBHOCTHIO OCYLIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIBCKYIO JESATENIbHOCTh UHIUBUIYaIbHO
U B TpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsMuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) Vuusepcanvuvie noznasamenshsie oelicmaus, obecneyusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECcco8 00yyarowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

ba3oBble nornyeckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TOHATHUSIMH, (HOPMYIIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KIAaCCHU(PHUKAIIUU, OCHOBAHUS 7151 00001IeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIISATH MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aMOCBSI3U M IPOTUBOPEUHS B (DaKTax,
JTAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOH30BAHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKHUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CHoco0 pemieHuss y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENLHO BBIEICHHBIX
KpUTEPUEB).

ba3oBrle nccnenoBaTenbCKue AeUCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUNe, MPodiIeMy, yCTaHaBIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBICHUS, IIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKITYy O0OBEKTaMHU, SIBICHUSMH, TPOIIECCAMU;

® CaMOCTOATENHbHO (OpMyIUpOBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjabTaTaM
MPOBEIEHHOTO HAOIOACHMS, UCCIICAOBAHUS, OIICHUBATh JTOCTOBEPHOCTH MOJNYUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCA, @ TAKKE BBIABUTATD MTPEIITOIOKCHHIS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

® BBIABIATH JCPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC H
JUTS pEIICHUS 33]1a9H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIW3UPOBATH,
CUCTEMAaTHU3UPOBAaTh U HMHTEPIPETHUPOBATh MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
IIPEJICTaBICHMUS],

CTPYKTYypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pasNu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vnusepcanvnvle KoMMmyHuKamueHwvle Oeliicmsus, 0becnewusaonm coopmupo8aHHoCcmy
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI0 TOUYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYCHHBIA pe3yibTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh UJIEH, HALICJIEHHBIEC HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CY)KJIEHUS C CYXACHUSIMH JIPYTMX YYaCTHUKOB JMajora, OOHapyKUBaTh pa3inuue
U CXOJICTBO IO3UIMI; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIJIAcHUs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YJIbTAThl PELICHUs 3a/1aui, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (pOpMaT BBICTYIUIEHUS C Y4YETOM 3ajjad NpEe3eHTALud U
0COOEHHOCTEN ayAUTOPHH.

COpr,Z[HI/I‘leCTBOI

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHAHON U WHANBHUYAIbHON PabOThI IPU
pelieHnH y4eOHBIX 3a/1a4; IPUHUMATD 1Ie]Ib COBMECTHOM JESITEIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboOThI, paclpeneisTh BHIbI pabOT, TOTOBAPHBATHCS,
00CYX/1aTh MPOLIECC U PE3YNIbTAT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OOMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» U MHBIE); BBIOJIHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHUS
C IPYTUMHU 4JI€HaMHU KOMAaH]Ibl; OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUN MPOTYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvnuie pezynamugnuie oelicmsus, obecneuusaiom @opmupoeaHue CMulCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanusi:

COCTaBJIATh IUJIAaH, AITOPUTM PELICHHs 3a/ayd, BHIOMpATh CIIOCOO pEeHIeHHs ¢ YYETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTpOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH Kak OCO3HAHUS COBEpPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BIAJETh CHocobaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLEcCa W Pe3ysibTaTa PELICHHUs MaTeMaTU4eCKOu
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUHU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJEHHBIX
OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH NPHUYUHBI
JOCTIDKEHUSI WIIM HEIOCTMKEHHUS Pe3ylIbTaTOB JIEATENbHOCTH, HAaXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI



OcBoenne yuyeOHOro Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO aHajin3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh AOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yucia 1 BBIYUCJICHUSA

OnepupoBaTh HNOHATHUSAMH: PALMOHAIBHOE W JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs M
JecATUYHas ApoOb, IPOLIEHTHI.

BrImonsaTe apudMeTnieckue onepanyy ¢ paliioHATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU.

BbinonHATe npuOIMKEHHBIE BBIYMCICHUS, HCIOJIB3YS IpaBWia OKPYIVIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJIBIM IOKa3aTeseM; cTaHAapTHas (Gopma 3amnucu
NEMCTBUTENILHOTO YKCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJSIIYI0 (OopMy
3aIllUCH J€HCTBUTENIBHBIX YUCEN JUIs pEIeHHs] TPAKTUYECKUX 3a7a4 U MIPECTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YIJIa; UCIOJIb30BATh
3aIlUCh ITPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIUH.

YpaBHeHusI U HePaBEeHCTBA

OnepupoBaTb MOHATHAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; L€JIO€, pallMOHAIBHOE,
UPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeimonuaTe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX — BBIP@KEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LEJbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPRKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALIMOHAIIbHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUISl PELICHUS] MaTeMaTUYEeCKUX 3a/ad U 33134 U3
pas3InYHbIX 00J1acTe HAYKU U pealbHON KU3HH.

MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh NOHATUAMU: QYHKIIUS, CTIOCOOBI 3aaHus QYHKIIMH, 00JIACTh ONpEIeTICHUs U
MHOX€ECTBO 3HauUeHUH (QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (GYHKINU.

OnepupoBaTh NOHATUAMU: YETHOCTb U HEUETHOCTD PYHKIIMH, HYJIN QYHKIIMH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonps3oBatek rpaduku GyHKIUN A1 peLICHUs] ypaBHEHHH.

Crpoutb U yuTaTh rpaguku JUHEHHOW (DYHKIMM, KBaJPAaTHUYHOW (DYHKIMM, CTETIEHHOMN
(GYHKIMH C LETbIM TOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN I MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHny 3a/a4y U3 APYTrux y4eOHBbIX NMPEAMETOB U PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX]ly BEIMYMHAMM.

Hauyana maTeMaTH4yeckoro anajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U TeOMETpHUYecKas
MIPOrPECCHUH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi FeOMeTpUYecKasi MpOrpeccusi, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUUYECKON TPOrPECCUH.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrpeccHil AJis pellieHus peallbHbIX
3aJa4 NPUKJIaJHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA



OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONEpAIlMK HaJl MHOXKXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Iyl ONMCaHWUs PEaJIbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTh NOHATHAMM: HATypallbHOE, LEJIO€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEII, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIN I PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMH: JIoTapU(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHNs1 M HEPABEHCTBA

[IpuMeHsTH CBOICTBa CTeNEHW s TNPeoOpa3oOBaHMs BBIPAKECHUN; ONEPUPOBATH
HNOHATHAMM: [T0OKA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI [I0KA3aTEIBHBIX
YpaBHEHUHN U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHUM, COJEpXKALIMX JOrapu(Mmbl; ONEpUpPOBaTh
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHUE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapupMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS MPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npocTeMmmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHble CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEJOBATh IIOCTPOEHHBIE MOJECIH C
UCII0JIb30BaHUEM ammapara aareOpbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSAMHU: Tepuoanyeckass (QYHKIUS, TNPOMEXKYTKH MOHOTOHHOCTHU
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3HaueHus (YHKIHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS MCCe0BaHus (YHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKH  [OKa3aTeNbHOW,  JorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M MCIOJIb30BaTh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTU TIpaduKH JIMHEHHBIX YpaBHEHUH W
UCIIOJIB30BAaTh UX JJIS PELLICHUS CUCTEMBI TUHEHHBIX YPABHECHUMN.

Ucnonb3oBarhk rpaduku GyHKIME IS HCCIIEIOBAHUSA MPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILINH.

Hayana maTreMaTH4ecKoOro aHajam3a

OnepupoBaTh NOHATUSAMU: HENpPepbIBHAs (PYHKIMS; TPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reOMEeTpUUYECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7S pEeLIeHMs 3a/1a4.

Haxoaute mpou3BOAHBIE 3JI€MEHTapHBIX (DYHKIHMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIUA.

Hcnonb30BaTh MNPOM3BOJAHYIO IS HCcieloBaHMS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K TTOCTPOEHUIO I'pauKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHUS HAWIIYUYIIEro PELICHUs B IPUKIIAIHBIX, B
TOM YHCJIE COI[UATBHO-YKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: NEPBOOOpa3Hasi U MHTErpai; MOHUMATh NEOMETPUYECKUNA U
buznyecKuil CMBICT UHTErpaa.

Haxoaute nepBooOpa3Hble 3JI€MEHTApHbBIX (PYHKIUI; BBIYUCIATH MHTErpal Mo (opmyie
Herorona—Jleiiouuia.



Pemarn MNPUKJIAAHBIC 3ala4i, B TOM YUCIIC COLUAIBHO-3KOHOMUYCCKOI'O U (1)PI3PI‘-I€CKOFO
XapakTepa, CpeaACTBAMH MaTEMAaTUYCCKOTI'O aHaIMn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos
Ne DJIeKTpPOHHbIe (LM (POBHIe)
/i HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Beero Kontposbubie 06pa30BATENbHEIE peCypChl
padoThI
| MHoecTBa palMOHAIbHBIX U JEHCTBUTEIBHBIX YUCEIL. 14 1 POII https://resh.edu.ru/
PaunoHaneHble ypaBHEHHS 1 HEPABEHCTBA OUIIN https://fipi.ru/
2 @Oynkiun u rpaduk. CTENeHb ¢ IeIbIM 0Ka3aTeneM 6 Potl https://resh ..e du.
OUIIN https://fipi.ru/
3 Apudmernueckuii KOpeHb N—0if cTeneHu. MppanmuoHaibHbIe 18 | POUI https://resh.edu.ru/
YpaBHEHHUS U HEPABEHCTBA OUIINA https://fipi.ru/
4 ®opMyisl TpuroHomeTpun. TpuronoMerpudeckue 2 | POUI https://resh.edu.ru/
ypaBHEHUSA OUIINA https://fipi.ru/
5 ITociteoBaTeIbHOCTH U IPOTPECCUH 5 POL bitpss/iresh.cdund
OUIINA https://fipi.ru/
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIMS 3HAHUI 3 1 POL bitpss/iresh.cdund
’ ’ OUIINA https://fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




11 KJIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBHIe)
/i HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KontposbHbie 06pa3oBaTENbHBIE PeCyPChl
padoThI
| CreneHb ¢ pallMoHaIbHBIM TTOKa3areneM. [lokazaTenbHas 12 | POIII https://resh.edu.ru/ ®UITN
¢byukuus. [TokasarensHble ypaBHEHUS U HEPABEHCTBA https://fipi.ru/
) Jlorapudmmueckas ¢pynkius. Jlorapupmudeckue 12 POII https://resh.edu.ru/ ®UIN
YpaBHEHUS U HEPABEHCTBA https://fipi.ru/
3 Tpuronomerpuueckue GyHKIMH U UX TPAPUKH. 9 | POII https://resh.edu.ru/
TpuronomeTpuyeckrue HepaBeHCTBA OUIINA https://fipi.ru/
4 [IpousBognas. [Ilpumenenune nporu3BOHON 24 1 POLL ht.tp.s://resh.edu.ru/ ®HIH
https://fipi.ru/
5 VIHTerpar u ero IpuMEHeHHs 9 POII ht.tp.s://resh.edu.ru/ OUITN
https://fipi.ru/
6 CucTens! ypasHesii 12 | PO https://resh.edu.ru/
OUIIN https://fipi.ru/
7 HarypanbHbie  1iebie rcia 6 PO https://resh.edu.ru/ ®UIN
https://fipi.ru/
. POII https://resh.edu.ru/ ®UIN
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIHs 3HAHUN 18 2 .
https://fipi.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne DJIeKTPOHHbIE IU(POBBIE
Tema ypoka KoumuectBo P bp
n/n oOpa3oBaTe/ibHbIE pecypchl
4yacoB
| MHo3ecTBO, onepaluy HaJl MHOKeCTBaMU. J(narpaMMebl |
Oiinepa—Benna
Panumonansubie yncia. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, .
2 P 1 OUIIN https://fipi.ru/
MIPOLIEHTHI, OECKOHEYHBIE IEPUOANUECKUE APOOU
ApudmeTrueckue onepanuy ¢ paloHaIbHbIMU YHCIaMHU,
3 pucp P P . 1 POUI https://resh.edu.ru/
peoOpa30BaHMUs YUCIOBBIX BBIPAKCHHUN
[Tpumenenue apoOeil ¥ NPOLEHTOB Ul PELIeHUs IPUKIIAIHBIX 3a/1a4 U3 .
4 P PODER 1 TIPOTt P P 1 ®UIIH hitps://fipi.ru/
Pa3IMYHBIX OTPACiIel 3HAHUN U pealbHON KU3HU
[Ipumenenue apobeii 1 NPOLEHTOB JUIsl peIIeHUs TPUKIAIHBIX 3a7a4 U3 .
5 P PODEH 1 TIPOEITOB AT PY PHICTAHEI S84 1 ®UIIH hitps://fipi.ru/
Pa3IMYHbIX OTpaciel 3HAHUN U peabHON KU3HU
JlelicTBuTenbHBIE YKcha. PanioHanbHble M HPpallMOHAJIbHBIE YHCIIa 1 POUI https://resh.edu.ru/
Apudmernueckue onepanuu ¢ AUCTBUTEIbLHBIMHI YHCIAMH 1
8 [TpuOnmxEHHBIE BBIYMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUAKA U 1
OIIEHKA Pe3yJibTaTa BbIYMCICHHI
9 ToxnaecTBa U TOXKIECTBEHHBIE TPe0Opa3OBaHUS 1 POIII https://resh.edu.ru/
10 VYpaBHEHHE, KOPEHb YPAaBHEHUS 1
11 HepaseHcTBO, pellieHrEe HEpaBEHCTBA 1 POUI https://resh.edu.ru/
12 Meron nHTEpBAIOB 1
13 Perienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB 1 OUIINA https://fipi.ru/
14 KontponbHas padota mo Teme "MHOKeCTBa paliOHAIBHBIX U |

JEMCTBUTENBHBIX Yncel. PalinoHanbHble ypaBHEHNS U HEPABEHCTB"




15 DyHK1UA, criocoObl 3ananus GpyHkiuu. BzanmHo oOpaTHbIe QYHKIIUHA 1

16 I'paduk Gyakuuu. O61aCTh ONPEIEICHHUS] U MHOKECTBO 3HAYCHU I | PO htps://resh.eduru/
¢byukun. Hynmu dynkuuu. [IpomexxyTku 3HaKOIOCTOSHCTBA

17 Yérable 1 HeUETHBIC (PYHKIIUU 1

18 CT?HCHL c uensIM nokasarenem. CtangaptHas Gopma 3anucu | OULI httos://finiru/
JEHCTBUTENBLHOTO YnCia T PRAPLIE

19 Wcnonp3oBanue noaxosien GopMbl 3alIUCH 1€HCTBUTENBHBIX YUCEI |
JUTS peIlIeHUs MPAKTUUECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX

20 CTeiIeHHaﬂ GyHKIUS C HATypalIbHBIM U IeNBIM MoKa3zarenem. Eé | POIIT hitps:/resh.cdu.ru/
CBOWCTBA U TpaduK

21 ApudmeTnueckuii KOpeHb HaTypalbHOW CTETICHH U €r0 CBOMCTBA 1

22 [TpeoOpa3oBaHUs YMCIIOBBIX BBIPAKCHHM, CONCPIKANTUX CTEIICHU 1 OUIIN https://fipi.ru/

23 CoiicTBa apu(MeTHYECKOT0 KOPHS HATYPaTbHOM CTENEeHU 1

24 BrIHECEHME MHOKUTENS U3-T10J] 3HAKa KOPHS 1

25 Brecenne MHOXKUTENS 11O 3HAK KOPHS 1 POII https://resh.edu.ru/

26 JleiicTBusI ¢ apu(METHUECKUMU KOPHSIMHU N—OW CTEEHU 1

27 CoxparieHue 1po6eii, cofepKalux paauKaibl 1

28 [IpeoOpa3oBanne nppalMOHAIBHBIX BbIPAXKEHHH 1

29 HppaunoHaibHble ypaBHEHUS 1 OUIIN https://fipi.ru/

30 O065acTh 1ONYCTUMBIX 3HaYEHUH UPPALMOHATILHOTO YPaBHEHHUS 1

31 OCHOBHBIE METOBI PEUICHUS UPPAIOHATBHBIX YPaBHEHUN 1

32 AJTOpUTM pelIeHHs] UPPALMOHATBHBIX YPABHEHUI 1 POIII https://resh.edu.ru/

33 Pemrenne nppaiimoHanbHBIX ypaBHEHNUN 1

34 Peurenne nppaliioHaIbHBIX HEPABEHCTB 1

35 Pemenue nppanyoHaabHbIX HEPABEHCTB 1

36 CaoiicTBa U rpaduk KOpHA N-0i CTENEHN 1




[ToBTOpeHue nmo TeMe «ApupMEeTHIECKUM KOPEHb N-Ol CTEICHH.

37 WppaimonanbHble ypaBHEHUS U HEPABEHCTBA» !
18 KontponbHas padota nmo teme "ApudmeTndeckuii KopeHb N—ou |
crenenu. MppaimoHaibHble ypaBHEHHS U HEPABEHCTBA"
39 Cunyc, KOCUHYC YHUCIIOBOTO apryMeHTa 1
40 TaHreHc U KOTaHTE€HC YUCIIOBOTO apryMeHTa 1
41 ApKCHHYC, apKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMeHTa 1
4 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX |
(GyHKLIMN YUCIOBOTO apryMeHTa
43 OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
44 @opMyIIbl ABOMHOTO yIia 1
45 @opMyIIbl TOHUKECHUSA CTEIIEHU 1 POUI https://resh.edu.ru/
46 ®opMyJIbl TOJIOBUHHOTO yTiia 1 OUIINA https://fipi.ru/
47 @opMyIIbl CyMMBI apI'yMEHTOB 1 OUIINA https://fipi.ru/
48 ®opmysbl CyMMbl QYHKIUN 1
49 ®opmyiel Tpou3BeeHNs QyHKIUN 1
50 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN C IIOMOILBIO |
bopmyn
51 Pewrenne ypaBHeHUs COSX = a 1
52 Pemenue ypaBHeHus sinx = a 1 POUI https://resh.edu.ru/
53 Pemenue ypaBHeHu# tgx = a, ctgx = a 1
54 MeTto/ 3aMeHBl IEPEMEHHON 1
55 VYpaBHeHUs, CBOASIINECS K KBaIPATHBIM YpaBHEHUSAM 1
56 Mertoa pa3noxkeHus: Ha MHOKUTENU 1
57 OnHOpOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 1
58 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1




[ToBTOpenue no teme «TpuroHomMeTpudeckie BoIpasKEHUSI.

59 1 POII https://resh.edu.ru/
TpuronomeTpuyeckue ypaBHEHU

60 Kontposbhas padota mo teme "dopmyiibl TPUTOHOMETPHH. |
TpuronomeTpuieckue ypaBHeHU"

61 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHU IOCIEN0BATEILHOCTEIA. | PO https:/resh.edu.ru/
MoOHOTOHHBIE TTOCIIEIOBATEILHOCTH

& ApudmeTrnueckas u reoMeTpudecKas nmporpeccuu. Mcmnonb3zoBaHue | OUII httos://fini.ru/
MPOTPECCUU JJIS PEIICHUS PEATIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa I I

63 beckoneuno yObIBarorasi reomerpuieckast nporpeccus. Cymma |
0ecKOHEYHO yObIBAIOIIEe reOMETPUIECKON TPOrPeccCuu

64 dopMyia CIIOKHBIX TIPOIEHTOB 1

65 Pemenue 3anay ¢ npumMeHeHreM HOPMYIIbl CII0KHBIX TPOLIEHTOB 1

66 O06001enre, cucTeMaTu3aIs 3HaHUH 3a Kypce anreOpbl 1 Havam |
MaTemaTuueckoro aHanusa 10 kimacca

67 HToroBast KOHTpOJIbHAs paboTa 1

68 O06001enre, cucTeMaTu3aIs 3HaHUH 3a Kypce anreOpbl 1 Havam |
MaTemaTnueckoro ananusa 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne KosnunuectBo DJIeKTpOHHbIe NN (ppoBbIE
n/n Tema ypoka 4acos o0pa3oBaTe/bHbIE peCypChl
1 CrteneHb ¢ pallMOHAJILHBIM TTOKa3aTesieM 1 OUIIN https://fipi.ru/
2 CBoiicTBa cTENEeHU 1 POUI https://resh.edu.ru/
3 [IpeobOpaszoBanue BhIpaXKEHUM, COIEPKAIINX PAIMOHAIbHBIC CTEIIEHU 1 OUIIN https://fipi.ru/
4 [TokazarenbHas GyHKIHA, €€ CBOCTBA U rpaduK 1 OUIINA https://fipi.ru/
5 Hcnonb3oBanue rpadvka GyHKIUU I pelIeHUs] ypaBHEHUI 1 POII https://resh.edu.ru/
6 [lokazarenabHble ypaBHEHUS 1
7 OcHOBHBIE METOBI PELICHUS TTOKAa3aTeNbHBIX YpaBHEHUN 1
8 [IpuBenenue o0enx yacTeil ypaBHEHUsI K OJJHOMY OCHOBaHHIO 1 POUI https://resh.edu.ru/
9 BriHecenue o011ero MHOKHUTENS 32 CKOOKY 1
10 [TokazarenbHble HEPABEHCTBA 1 POUI https://resh.edu.ru/
1 [ToBTrOopenue no teme: «CTeneHs C palliOHAIbHBIM ITOKA3aTEIEM. |
[TokazarenbHas pyHkuus. [lokazarenbHble ypaBHEHUS U HEPABEHCTBA»
12 KonTponbnas pabota o Teme "CTeneHs ¢ palioHaIbHbIM MTOKA3aTEIeM. 1 OUIIN hitos://fivi.ru/
[TokazarenpHas pynkuus. [lokazarenpHbIe ypaBHEHUS U HEpaBEHCTBA" TPRAPLIT
13 Jlorapudm ymncna. CBoiicTBa orapugpma 1
14 JlecsiTuuHBIC U HATYpaJbHBIE TOTaPU(PMBI 1
15 [IpeobOpazoBanme BeIpaXeHUH, COIEPKAIINX JTOTAPHUPMBbI 1 POII https://resh.edu.ru/
16 Brruncnenme 3HaueHUN BBIpAXEHUI, COEpKAIUX JTorapu(Mbl 1
17 [Ipeo6pa3oBanre OYKBEHHBIX BBIPAXKEHUM, COJIEPKAIIMX JTorapru(MbI 1 OUIINA https://fipi.ru/
18 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
19 Jlorapudmudeckue ypaBHEHUs U HEPABEHCTBA 1 POII https://resh.edu.ru/




20 Pemenue ypaBHeHUH 110 onpeiesieHro Jiorapudma 1
21 Merto1 BBEAEHHSI HOBOM NIEPEMEHHOMN 1 OUIIN https:/fipi.ru/
22 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA 1
23 Pemenue norapupMmuuecknx HEpaBeHCTB 1
24 [ToBTOpenue mo Teme «Jlorapudm uncna. CroiictBa norapudma. | PO hitps:/resh.cdu.ru/
Jlorapudmuueckue ypaBHEHHU»
25 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu 1
26 CoiicTBa 1 rpaduk QYHKIMH y = COSX 1
27 CaoiicTBa u rpaduk GyHKIIUHU y = Sinx 1
28 I'paduxu GyHKIHMI y = tgX, y = ctgx 1 OUIINA https://fipi.ru/
29 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
30 Pemenne TpUroHOMETPHUECKUX HEPABEHCTB C OMOIIBIO TPapUKOB 1
31 Merto/bl peleHue TPUroHOMETPUYECKUX HEPABEHCTB 1 PO https://resh.edu.ru/
32 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
KonTponbnas padora no teme "Jlorapupmuyeckas GyHKIUS.
33 Jlorapudmuueckue ypaBHeHUs U HEpaBeHCTBA. TpUuronoMmerpuyeckue GyHKIUN 1
u ux rpaduxu. Tpuronomerpuueckue HepaBeHcTBA"
34 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 1
35 Meroa MHTEPBAJIOB JUISl pELIEHUS HEPABEHCTB 1
36 Pemenue 1
37 Omnpenenenne, TEOMETPUIECKUA U (PU3NUECKUIA CMBICI TIPOU3BOTHON 1
38 [lepBast u BTOpast Npou3BOIHbIE PYHKIIUU 1
39 ANTOpUTM HaXOKJIECHUS TPOU3BOJHOU 1
40 ®opmysl AudphepeHInpOBaHUS 1
41 [Tpon3BoHBIE NIEMEHTAPHBIX (QYHKIUI 1
42 Brruucnenune npon3BOAHBIX 3JIEMEHTAPHBIX (DYHKITHI 1




43 [IpousBogHas cymMmmbl PyHKITUN 1
44 [TpousBonHas npousBeneHus QyHKITHHA 1 POUI https://resh.edu.ru/
45 [Ipou3BoHAs CyMMBI YaCTHOTO (DYHKITHI 1 OUIIN https://fipi.ru/
46 [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD 1 OUIIN https://fipi.ru/
47 [TpumMeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh |
SKCTPEMYMBI
48 OKcTpeMyMbl PYHKIUU 1
49 Brraucnienue sSKkcTpeMyMoB QYHKIUU 1
50 HaxoxxaeHue HaunOoJIbIIero 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIUY Ha OTpE3Ke 1
51 Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIMY Ha OTPE3Ke 1 POUI https://resh.edu.ru/
52 HaxoxxneHure HanOoJIbIero 1 HAMMEHbLIETo 3Ha4eHUsl (YHKLUU Ha OTpEe3Ke 1
53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOHN (PYHKITHH |
Ha OTpE3Ke
54 3aauy Ha OThICKaHNE HAaMOONbIINX U HAUMEHBIINX 3HAUEHUN BETMYHH 1
55 Pemienue 3a1a4 Ha HAXOX/I€HUE HAUOONBIINX M HAUMEHBIINX 3HAUCHUH 1
[IpyumeHneHne Mponu3BOIHON [T HAXOXKACHUSI HAWTYUILIEro peleHus B
56 MPUKIAAHBIX 3a7a4ax, U1 ONpeAeIeHrus CKOPOCTH Mpoliecca, 3aJaHHOTO 1
dhopmymoit uu rpagukom
57 Konrtponsnas padora o teme "[IponsBoanas. [Ilpumenenne npousBoHoi" 1
58 [TepBoobpaznas 1 POUI https://resh.edu.ru/
59 OcCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1
60 [TepBooOpasHbIie dMEeMEHTAPHBIX (HYHKIUI 1 POII https://resh.edu.ru/
61 [IpaBuiia HaxOXk/I€HNS IEPBOOOPA3HBIX 1 OUIINA https://fipi.ru/
62 Nurerpai. I'eoMeTpudeCcKuii CMBICI UHTETpaIa 1
63 Brruucnenue onpenenénnoro uHTerpana mo hopmyne Herotona-Jleiionuma 1
64 Brruucnenue nunrerpaina no gopmyne Herorona—JleitOnura 1




65 [IpuMeHeHne nHTETpaia JUIsl HaXOXKASHUS TIOMAACH TUIOCKUX (huryp 1 OUIIN https://fipi.ru/
66 [TpumeneHne nHTETpaNa 1 HAaXOXKACHUS 00bEMOB Tr€OMETPUICCKUX TEI 1 POII https://resh.edu.ru/
67 CriocoObl penIeHus CUCTEM JIMTHEHHBIX YPaBHCHHM 1 OUIIN https://fipi.ru/
68 Pemienue cucrem JTMHEHHBIX YpaBHEHUM 1 OUIIN https://fipi.ru/
69 Pemrenne npukiiagHeIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI 1 POUI https://resh.edu.ru/
70 Pemenue npukinaaHbix 3aa4 ¢ MOMOIIBI CUCTEMbI JIMHEHHBIX YPAaBHEHUI 1
71 CucreMbl U COBOKYITHOCTH LIENbIX YPAaBHEHUN U HEPABEHCTB 1
72 CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUM U HEPABEHCTB 1 POUI https://resh.edu.ru/
73 CucreMbl ¥ COBOKYITHOCTH HPPALMOHAIIBHBIX YPaBHEHUHN U HEPABEHCTB 1
74 CucreMbl ¥ COBOKYITHOCTH MOKA3aTEIbHBIX U TOTapU(PMHUUECKUX YpaBHEHUI U | PO https://resh.cduru/
HEPaBEHCTB
75 Hcnonp3oBanue rpadukoB GyHKINN A7 pEIICHUs] YpaBHEHUH U CHCTEM 1
76 Pemienue ypaBHeHMI U cucTeM ypaBHEHUH rpaduyeckuM METOA0M 1 OUIINA https://fipi.ru/
77 [IpumeHneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIIEHUI0 MaTeMaTHUYECKHX |
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTeil HayKu U peallbHOM JKU3HU
73 KonTponbhas padora no teme "UHTerpain u ero npumeHeHusi. Cuctemsl |
ypaBHEHU"
79 HarypanbsHsle u nensie yucna 1 PO https://resh.edu.ru/
80 [Ipu3Hak AETMMOCTH LETBIX YHUCEeIT 1
81 [IpumeHeHne NpU3HAKOB JETUMOCTH LIENBIX YUCET 1 OUIIN https://fipi.ru/
82 [Tpumenenne HOJ] n HOK nmns pemenus 3amaq B MeNbIX 9UCTIax 1
83 Brrunciienne ocTaTKOB IO MOJIYJIIO IS PELICHHUS 33/1a4 B LIEJIBIX YUCIaX 1 POIII https://resh.edu.ru/
84 [IpumeneHne 0CTaTKOB MO MOJYJIIO JUISl PEIIeHUs 3a7a4 B LEIbIX YHCIax 1
85 Apudmernueckue onepanuu ¢ J1eHCTBUTETLHBIMU YHCIIAMA 1 OUIIN https://fipi.ru/
86 Pemenue 1poOHO-paiMOHAIBHBIX YpaBHEHHH 1
87 DneMeHTapHOe HCclieoBaHne U rpaduku QyHKIII 1




88 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COIEPIKAIIUX CTEIIEHN U KOPHHU 1 POII https://resh.edu.ru/
89 Pemenue nppannoHalbHbIX YpaBHEHUN 1

90 OCHOBHBIE METO/IbI PELIECHHUS IT0KA3aTEIbHBIX YPABHEHUI 1

91 Pemenue norapudmuueckux ypaBHEHUI 1

92 [IpeobpazoBaHKe TPUTOHOMETPUUECKUX BBIPAKECHUN 1 OUIIN https://fipi.ru/

93 Pewrenne TpuroHoMeTpu4eCKuX ypaBHEHUM 1

94 OT100p KOpHEH TPUTOHOMETPUUYECKIX YPaBHEHUI 1

95 Brruncnenme npou3BOAHBIX AIEMEHTAPHBIX (PyHKINN 1 POII https://resh.edu.ru/
96 [TpumeHeHne TpOU3BOTHON K UCCIETIOBAHUIO (DYHKIIMU 1

97 [Ipumenenue nHTErpana Ajig HaX0XKACHUS IIoMIaIel TUIOCKUX GUTyp 1

98 Pemenue 3amau 1

99 HroroBas koHTpobHAs paboTa 1

100 Hrorosas koHTpoIbHAs paboTa 1

101 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI 1

102 Cucremaru3zanus 3HaHUN 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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