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MNOACHUTEJIbHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CPEIHEro oO0mero oOpa3oBaHUs, C YIETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaaUIMKA POCCHIICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HEIIPCPLIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Haumboiee
3HaYMMBIX B MPOTpaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKTHOE MBIIUICHHE YyYalluxcs Ha YpPOBHE,
HE00XO0IMMOM 17151 OCBOEHMSI KYpCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydalluecs OBJIAZEBAlOT YHHBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHS B MaTEeMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELUIHOTO
OBJIQ/ICHUS 3aKOHAMU (PM3UKHU, XMMUH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TEHICHIINI SKOHOMHUKHU
U OOLIECTBEHHON JKU3HHU, II03BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIbH30BATh MX B IOBCEAHEBHOW KM3HU. B Toxke
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTMYECKU CTPOIMMU MAaTeMaTHMYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPIKICHUS,
UCMOJIb30BaTh O00OOIIEHHE M KOHKPETHU3aluio, aOCTparMpoBaHUE M aHAJIOTUI0, (OpMHUPYET
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/1e n3ydeHus: anreOpsl U Hadall MaTEMaTU4eCKOTro
aHaju3a B CTaplIeil LIKOJE ydaliuecs MOJIy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MAaTEMaTHYeCKMX  MOJENeH  pealbHbIX CHTyalud W
UHTEpHpEeTallid TOJYYEHHBIX pELIeHUH, 3HAKOMATCS C NpUMEpaMHd  MaTeMaTU4eCKUX
3aKOHOMEPHOCTEW B TPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHYCCKHUMU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o06namaeT 3HaunTEIbHBIM BOCTUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIH peain3yeTcs KaK
yepe3 yueOHbI MaTepual, cnocoOCcTBYOMUN HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky y4eOHOW NeATeNbHOCTH, TPeOyIoleld CcaMOCTOSITEIbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIIEHTPAllM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe meronmmku oOydueHHs anreOpe M HadajdaM MaTeMaTHYeCKOrO aHaIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

Crpykrypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAJIM3a» BKIIIOYAET CIIEAYOIINe
coJiepKarelbHO-MeTOAuUecKue JUHUU: «YHucrna u BblUMCHCHUSA», «DYHKIUUM U TpaduKny,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHasm3ay, «MHOKXECTBA U JIOTHKAy.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKUE JIMHUM H3y4aroTcs Ha MPOTSDKEHUH JBYX JIET
o0y4deHHsI B cTaplieid IIKOJe, eCTECTBEHHO MOMOJHSIS IPYT JApyra M TOCTETIEHHO HACHIIIAsCh
HOBBIMH TEMaMH U pa3zienamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OObEINHSET
B cebe cojep)kaHWe HECKOJIBKHX MaTeMaTHYECKUX IUCHUILIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHaIu3, TeOpUsi MHOXKECTB U Jp. [To Mepe Toro kKak ydariuecs oBIaJeBaiOT BCE
Ooiee IMMPOKUM MATEeMaTHYECKHUM amnmapaToM, y HHUX IIOCIEA0BaTebHO (OPMHPYETCS U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HaHUS, TIOyYeHHbIE B Kypce «AureOpa ¥ Hadala MaTeMAaTHYECKOTO aHAIN3ay, U PEIICHUS
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEpIpPETHPOBATH
MIOJIy4EHHBIN pe3yibTarT.



CopneprxaTenpHO-MeTOANYeCKast TMHUSA «UKCIa U BBIYUCICHUSD 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB MCIIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOpOe ObLI0O HA4aTO B OCHOBHOM mIkoje. B
cTapuieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKJIIOUYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATH ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynbraT. OOyuyaromuecs: MOMY4alOT HAaBBIKW HPUOMMKEHHBIX BBIYUCICHUHN, BBIOJHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIApTHON (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBa» PEATM3YeTCs] Ha MPOTSDKEHUH BCEro OOy4YeHHsS B
CTaplled WIKOJe, IOCKOJBbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIMX 337a4u. OOyyaromuecs OBIaIeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LETbIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENIbHBIX, TOTAaPU(PMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [losydeHHblE yMEHMSI NCIOJIB3YIOTCS IIPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HanOOJBIINX W HAUMEHBIINX 3HaYCHUN (yHKUMU. J[aHHas coleprkaTeiabHas JIMHUS BKIIIOYAET B
cebst Takxke (HopMUPOBAHKHE YMEHUHN BBITIOJIHATH pacu€Thl 0 hopMyiaM, MpeoOdpa3oBaHUS 1IEIIbIX,
PAlMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHuro anreOpanyeckoro Marepuana
IPOMCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yJaIluXcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAacCyXKIEHUH, pabOThl C CHUMBOJBHBIMH (opMamu,
IIPEJICTaBICHUSI 3aKOHOMEPHOCTEN U 3aBHCUMOCTE B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npemiaraeT 3G HEeKTUBHBIE HHCTPYMEHTHI JJIs PEeLICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuueckass JUHUS «DyHKIUMU U TpadUKu» TECHO MEpeIuieTaeTcs ¢
JpYTMMHU JIMHUSIMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T M1OCJIEJ0BATEIbHOCTD U3YUEHUS
MaTepuaina. M3ydeHue cTerneHHOH, moKa3aTeabHO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKIMH, UX CBOWCTB M rpa)MKOB, UCTIONB30BaHUE (QYHKIMN JUISI PEUICHUS 3a/1a4 U3 IPYTuX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3AHO KaK ¢ MAaTEMaTHUYECKUM aHAIH30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu aToM Oosbliioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHUs BbIpaXaTb (opMyJiaMH 3aBUCHMOCTH MEXIY pa3iIMYHBIMU BEJIMYMHAMM, MCCIIEOBAThH
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuasn 3TOH cosiepKaTeabHON JTMHUM HalleJIeH
Ha pa3BUTUE YMEHHUU M HaBBIKOB, MO3BOJIAIOIIUX BBIPA)KAaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pasnuuHOi opMe: aHATUTUYECKOH, rpadudeckoil u cioBecHo. Ero m3ydenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nHAA «Havyana MaTeMaTHYeCKOTrO aHAIN3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYTr KaK MaTEMAaTUYECKUX, TaK U MPUKIIAJHBIX 3aJ1a4, JOCTYITHBIX O0y4YaroUIUMCsl, Y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH I'paduKu (PYHKIMHA, ONPEAEITh UX
HauOOJIbIIME U HAUMEHbBILINE 3HAUEHUS, BBIYUCIATH IJIOMWAAN GUTyp U OOBEMBI T€J, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHMSI MaTeMaTHUYECKUX MOJIEJe peabHBbIX CHUTyallui, HaXO0XKJIeHUs
HAaWIy4llero peHleHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-DKOHOMHMYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe W HcKyccTBe. OOyuaromuecs Y3HAIOT O
BBIIAIOINXCS PE3YJIbTaTaX, OJIYYEHHBIX B X0/1€ Pa3BUTHsI MaTEMATHKHU KaK HAyKH, U UX aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUSA «MHOXeCTBa M JIOTHMKa» B OCHOBHOM IOCBSIIIEHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHNSI IPOHU3BIBAIOT BECH
KypcC LIKOJIBHONW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCATIbHBINA SI3bIK, 00bEINHSAIOIINI
BCE pa3lenbl MaTeMAaTHUKM U €€ TPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCIUIUIMHBL B eAuHoe 1enoe. [loaToMy BaXXHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH



TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaT€MAaTHKM M HCIOIb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKU IOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOUIBIO anmnapaTa aareopsl u
MaTEMAaTHYECKOTO aHaJIW3a M WHTEPIPETAluy IIOJYy4YEHHBIX pe3yibTaroB. Takue 3amaHus
BILUICTEHbl B KaXIbId M3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS Ul PEeLICHUs IPUKIAIHBIX 3anad. [Ipy pelmenun peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIONb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3MPOBATH IPOOJEMY.
JlesatenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NPHUKIATHBIX 337ad OPTraHU3yeTCs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM Mm1aHe Ha M3YYCHHE Kypca anreOphl M Hadal MaTeMaTHYeCKOro aHaM3a Ha 0a30BOM
ypoBHE 0oTBOJUTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kiacce, Bcero 3a /iBa
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia ¥ BBIYHMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodbu.  Apudmernueckue omnepauud € PalUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs pPEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHANBHBIC YHcla. ApuMeTHuecKue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPABUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas (Gopma 3anucH AEHCTBUTENBHOTO YUCIA.
Hcnonb3oBanue moaxofismedl (GopMbl 3amucd  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlelictBus ¢ apudmerndaeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBa. MeTo NHTEPBaJIOB.

Pemenne nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHalIbHbIX yPaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHrEe ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKMX 3ajad W 3a1ad u3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DOyHKIUH U rpauKu

@yHK1M, criocoOs! 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss ¥ MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHass (QyHKIMsS C HaTypaJbHbIM M LI€JbIM Moka3areneM. EE€ cBoiicTBa U rpaduk.
CaoiicTBa U rpaduK KOpHS N-0W CTEHEHH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YUCJIOBOTO ApryMEHTA.

Havyana mareMaTH4ecKoro aHajamusa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  IOcieoBaTeabHOCTEH.  MOHOTOHHBIE
IIOCJIEI0OBATEILHOCTH.

Apudpmernueckass U reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCUi.
dopMyna CIOXKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuu JUisl PEIICHMs PEabHBIX 3a1ad
IIPUKIIAHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepanuu Hajx MHokecTBamu. [{narpammel Oiinepa—Benna. [Ipumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OMUCaHUsl PeaJbHbIX IPOLECCOB W SIBICHUMW, NpHU
pELICHUHU 3aj1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensle uncina. [Ipu3Haky 1e1MMOCTH LIETIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm uncna. [lecaTndnble U HaTypaJlbHbIE JOrapHUPMBbI.

YpaBHeHHUs M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHMH. PemeHue NpuKiIazHBIX 3a1ad C MMOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM KU3HU.

DyHKIUHN U ITpagUKH

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

Tpuronomerpudeckue QyHKINU, UX CBOHCTBA U Tpa(UKH.

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

Hcnons3oBanue rpadukoB GYHKIUHN IS peIICHUS] YPABHCHUN U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUIUI A7 HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIHM3a

HenpepeiBable pyHKImu. MeTO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

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

[TpousBoaHble 3neMeHTapHBIX (GYHKIUI. DOpMynbl HaXO0XKAECHUS MPOU3BOJHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEro 3Ha4eHus: (YyHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NpPOW3BOMHOM [UISl HAXOXKJICHHMS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro popMyIIoi uiau rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpasHbIX.

Wuterpan, ero reoMeTpudeckuii M Qu3nueckuil cMbicia. Bbluncienue uHTErpaga Imo
dbopmyrne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npenmMeta «MaTteMaTHKa JOHKHO 00ecTIednBaTh JOCTI)KEHUE Ha YPOBHE
cpexHero oOmero oOpa3oBaHMS CIEAYIOIIUX JHYHOCTHBIX, METANpPEIMETHBIX W IPEAMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpPOrpaMMbl y4yeOHOro mpeamera «MaTemaTuka
XapaKTEepU3yOTCS:

['paxkiaHckoe BOCIIUTaHUE:!

C(OPMHUPOBAHHOCTBIO  TPAXKAAHCKOM  TMO3WIUHM  OOYYaloOWmIErocss Kak aKTUBHOTO |
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro OOIECTBa, MPEJCTaBICHHEM O MaTeMaTHYEeCKHX OCHOBax
(YHKIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SBJICHUHN, IPOLIEAYP TPAKIAHCKOTO 001IeCcTBa (BBIOODHI,
OTIPOCHI U TP.), YMEHHEM B3aUMOJCHCTBOBATH C COLIMAILHBIMU MHCTUTYTAMH B COOTBETCTBHUHU C UX
(GYHKUIMSAMHI ¥ HA3HAUCHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUNUCKON T'PaKAAHCKOW MJIGHTUYHOCTH, YBXKEHHUS K MPOILIOMY U
HACTOALEMY POCCUHCKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUHCKHUX
MaTEeMaTHUKOB U POCCHICKOM MaTeMaTHMYeCKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHUX AOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTHUSX, cpepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEHl  poccuiickoro Haponaa; c(HOpMHPOBAHHOCTBIO
HPABCTBEHHOT'O CO3HAHMSI, dTHUYECKOrO TOBEJEHUS, CBSI3aHHOTO C MPAKTHMUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIbHOCTHIO YUYEHOr0; OCO3HAaHMEM JIMYHOIO BKJIaJja B IOCTPOCHHE
YCTOHYUBOTO OYyYILIErO.

DCTEeTUYECKOe BOCIIUTAHUE:

ACTETHUYECKUM OTHOUICHHEM K MHPY, BKJIIOYasl 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PELICHUH, pacCyX JACHHUN; BOCIPUUMYMBOCTBIO K MaT€MaTHYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA.

PuU3nYeCcKOe BOCIUTAHUE:!

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHATh MAaTEeMaTUYECKUE 3HAHHS B MHTEpECcax 3J10pOBOTO U
6e3omacHoro odpa3a *U3HU, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3/I0POBBIO (310pOBOE IMUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHITHI U OT/IbIXA, pETyNsgpHas pu3ndeckas akTUBHOCTS); (PU3UIECKOTO
COBEPIIEHCTBOBAHMUS, IPU 3aHITUSX CIOPTUBHO-030POBUTEIBLHON JEATENbHOCTHIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYJly, OCO3HaHUEM LIEHHOCTH TPY10JII00HS; MHTEPECOM K pa3INyHbIM chepam
npohecCHOHANBFHOM /eATEeIbHOCTH, CBA3AHHBIM C MAaTeMaTUKON W €€ MPUIIOKEHUSMHU, YMEHUEM
COBEpINAaTh OCO3HAHHBIN BBIOOP OyyIIel npodeccur U peaau30BbhIBATh COOCTBEHHBIC KU3HEHHBIC
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHMIO U caMOOOPa30BaHUIO HA
MPOTSKEHUH BCEH JKM3HH; TOTOBHOCTHIO K aKTUBHOMY YUYaCTHIO B PEHICHHH IMPAKTHUECKUX 3aad
MaTeMaTHUYeCKON HaMpaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyIbTYpBI, TMOHUMAHHUEM BIUSHUS COIHAIBHO-
HSKOHOMHUYECKUX IIPOIECCOB Ha COCTOSHUE MPHUPOJHON U COIMAIBHOM Cpeapl, OCO3HAHUEM
I00aEHOTO XapaKTepa IKOJIOTUYECKUX TPOOJIeM; OpHeHTallMel Ha IPUMEHEHHE MaTeMaTHIeCKIX
3HAHUU 71 pelIeHus 3a7ad B 00JIaCTH OKpYKaIoLIeH cpenibl, IIIAaHUPOBAHUSI MOCTYIKOB M OLIEHKH
MX BO3MOXHBIX ITOCJIEICTBUM JIs1 OKPY/KAIOLIEN CPEIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKH U OOLIECTBEHHOMN MPAaKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HayKu Kak cepbl 4eJI0BEUeCKOH
JESITEIIbHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJIsl Pa3BUTHS IUBUIIN3AIIMN; OBJIAICHUEM S3BIKOM



MaTeMaTUKH M MaTeMaTH4YeCcKOW KyIbTypoll KakK CpEICTBOM TIO3HAHMUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaTbl OCBOCHUS MpOrpaMMbl yueOHoro mpeamera «MaTtematuka
XapakTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHLIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHbIMU — pPe2VIamUEHbIMU
OelicmeusmMu.

1) Vhusepcanvhvie nosnasamenvhvle Oeiicmaus, obecneuusaiom Gopmuposanue O0a306bix
KOCHUMUBHBIX NpOYecco8 odyuarwuxcsa (0ceoenue Memooo8 NOZHAHUS OKPYICAIOUie20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie Toruueckue 1eUCTBUS:

— BBUIIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATUYECKUX OOBEKTOB,
MOHSTHUI, OTHOUICHUH MEXAY MOHATUSIMH; (HOPMYIUPOBATH OMpEICNICHUS MOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS JJIs1 0000IICHHS
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATU3a;

— BOCHpPUHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBBHIBATH CYKIEHHS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

—  BBIIBJISITH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHs B (haKTax,
JMAHHBIX, HAONIOEHUSX W YTBEPXKICHHSX; MpeliaraTb KPUTEPUH ISl BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

— JenaTh BBIBOJIbI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACTYKTHUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

— TPOBOAMTH CAMOCTOSTEIHHO JOKA3aTEIHCTBA MATEMAaTHYECKIX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTHBHOIO), BHICTPAWBATh AapPTYMEHTAIUIO, TMPUBOJUTH TIPUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBO/IBI,

— BbIOMpaTh cnocob peuieHus ydueOHOW 3ajaud (CpaBHUBAThb HECKOJIBKO BapHaHTOB
pelieHwus, BBIONpaTh HanOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

bazoBsbIe niccienoBaTenbCKUe JeHCTBUS:

— UCHOJB30BaTh BOMPOCH KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS, POPMYIHUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, YCTaHABIMBATH ICKOMOE U JTAaHHOE,
(dbopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITHIO, MHEHHE;

— TPOBOAUTH CaMOCTOSITENBHO CIUIAHMPOBAHHBIA  OKCIEPUMEHT, UCCIIEJJOBaHHE IO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHHSA, IpOIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, IPOIIECCAMU;

—  caMOCTOSITEIbHO (POpMyIHpOBaTH 00OOIIEHNST M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOICHNUs, WCCIECIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX PE3YJIbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

— TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEITOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueii:

—  BBIIBJIATH JAePUIMTH HHGOPMAITUHU, TaHHBIX, HEOOXOAMMBIX JJIsI OTBETa HA BOIIPOC U JIIS
pEIIeHHS 3a/1a9H;

— BbIOMpaTh HWHPOPMAIIMIO U3 HCTOYHUKOB PA3jIMYHBIX THUIIOB, AaHAJTU3UPOBAThH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHPOBATh HHQPOPMAIUIO PA3IMYHBIX BUIOB U (HopM
NIPEICTaBIICHHUS;

— CTpYKTypupoBaTh HH(OpMAIHIO, TPEACTaBISATH €€ B  pa3iuuHbIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;

— OICHHWBATh HAAEKHOCTE HHGOPMAIMA IO CAMOCTOSTENBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.



2) VHnusepcanvHvle KOMMYyHUKamueHvle Oelicmaus, 00ecneuusarom chopmuposanHocnms
COYUANBHBIX HABLIKOE 00YYAIOUUXCS.
OO0weHue:

BOCIIPHHUMATh M (OPMYIHUPOBATH CYXJICHUS B COOTBETCTBUU C YCJIOBHUSAMHU U ULEISIMU
00I11eHus; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX
TEKCTax, /1aBaTh IOSICHEHUs 10 XOJY PELIECHUs 3aJauyld, KOMMEHTHUPOBATh NOJyYEHHBIN
pe3yJIbTarT;

B X0/ie¢ O0CY)XIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbI, IPOOIEMBI,
pemaeMoil 3ajaun, BBICKA3bIBATh WJIEU, HALIEJICHHBIE HA MOMCK PEIIECHHUS; COIIOCTABIAThH
CBOHU CYXKJCHMS C CY)KJIEHUSAMM JAPYIMX YYaCTHUKOB JUajora, OOHapyXHBaTh paziInuue u
CXOJICTBO TIO3UIUI; B KOPPEKTHOH (opme GOpMYyIHpPOBATh pPAa3HOINIACHS, CBOH
BO3PaKCHUS;

IPEJCTaBIISITh PE3YyNbTAaThl PELICHUS 3aJauM, SKCIIEPUMEHTA, HMCCIENOBAHUS, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4ETOM 3a/1ad TNpE3eHTAlUu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHMMATh M UCIIOJIb30BAaTh MPEHMYIIECTBA KOMaHIHONH M WHAWBUIYaIbHOW PabOTHI MPH
peureHur y4eOHbBIX 3a/ad; NMPUHUMATH LENb COBMECTHOW JNESTENbHOCTH, IJIAHUPOBATh
OpraHu3allMi0 COBMECTHOW paboThl, pachpeAensT BUABI pPadOT, JOrOBApPHBATHCS,
00CyXIaTh IpoLEece U Pe3ysIbTaT padboThl; 0000IIaTh MHEHNS HECKOIBKUX JIIOCH;
y4acTBOBaTh B TPYHIOBBIX (opmax paboTsl (00CyKAeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ MHBIE); BHIIOIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOU JCUCTBUS C
JIPYrUMHU YWIEHaMH KOMaH/bI; OLIEHMBATh KAauyeCTBO CBOETO BKJIAJA B OOLIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

3) Vuusepcanvnvie pezynamuensle Oeticmgusi, obecneyusarom QopmMuposanie CMbiClO8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanusi:

COCTaBJIATh IUIAH, aJITOPUTM pEIIEHUs 3a/adyd, BBIOMpPATh CIOCOO peuieHHs C Y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAaTb U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTpOJIb:

BJIa/IETh HaBbIKAMHU MO3HABATEIbHON peIeKCUU KaK OCO3HAHMSI COBEPIIAEMbIX JIeHCTBUI
U MBICIUTENBHBIX IPOLECCOB, WX PEe3ylbTaTOB; BIAAETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpPHU PEIIEHUU 337aud, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HANJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBUSAM, OOBSICHATH IPUYNHBI TOCTHKEHUS
WIM HEJOCTHKEHUS PEe3ylbTaTOB JESATEIbHOCTH, HAaXOAUTh OLIMOKY, JaBaThb OLEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

OcBoeHne y4yeOHOrOo Kypca «Anrebpa W Haudajga MaTEMaTUYECKOTO aHalh3a» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs JODKHO OOecreuuBaTh JOCTHXKEHHE CIEIYIOIUX IPeIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTaTOB:

10 KJIACC

Yucjia 1 BLIYUCICHUSA
OnepupoBaTh TMOHATHSIMH: PAIMOHAIBHOE U JEUCTBUTEIHHOE YHUCIO, OOBIKHOBEHHAs U
JeCATUYHAS JPOOB, TPOLICHTHI.



BrimonuaTe apudmMernyeckue onepamnuy ¢ palMoOHAIbHBIMU U IEHCTBUTEIBHBIMU YHCIAMH.

BrimonHsaTh npubIuKEHHBIE BEIUMCIICHHUS, HCTIONB3Ys MPAaBUiIa OKPYTICHUS, AeTaTh TPUKUAKY
U OLIEHKY pe3y/bTaTa BEIYUCICHHII.

OnepupoBaTh MOHATHUSMHU: CTENEHb C LEJNBIM IOKa3aTelieM; CTaHAapTHas (opma 3amucu
JNEHCTBUTENBHOTO YKCIa, KOPEHb HATYpaJbHOM CTENEHHU; HCIOJb30BaTh MOIXOIANIYI0 (opmy
3aMcH JEHCTBUTENBHBIX YUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbBIX.

OnepupoBaTh NOHITUSIMU: CUHYC, KOCHHYC M TaHTEHC MPOU3BOJILHOTO yIja; UCIOJb30BaTh
3aIrCh MPOU3BOJIBHOTO YIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUs1 1 HEPABEHCTBA

OnepupoBaTh NOHATUSIMM: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO; LIEJOE€, PALMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

Bomonuate  mpeoOpa3oBaHMs ~— TPUTOHOMETPHUECKUX  BBIPAXKEHMM M peIIaTh
TPUTOHOMETPUYECKHE YPABHEHUSI.

BoimonHATe npeoOpa3zoBaHUs LENBIX, PAMOHATIBHBIX M HMPPALMOHAIBHBIX BBIPAKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEJBIX, PAIIHOHATIBHBIX U UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHMS M HEPABEHCTBA JJIsl PEIICHUS MaTeMaTUYeCKUX 3a7ad U 3ahad U3
pa3IMyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

MonenupoBaTh peajabHble CUTYallUU Ha SI3bIKE aIreOphl, COCTABIIATH BHIPAYKEHUS, YPaBHEHMS,
HEPaBEHCTBA IO YCIOBUIO 33/1a4M, UCCIIEIOBATH MOCTPOCHHBIE MOJIENIN C UCIIOJIH30BAHUEM amapara
anreOpsl.

DOyHKIMH U rpauKu

OrniepupoBaTh MOHATUAMH: (DYHKIHS, CIIOCOOBI 3aaHus (DYHKIIMHU, 00JIaCTh ONpPEICIICHUS U
MHO>KECTBO 3HaUeHUN QyHKIUY, rpa@uK GHyHKIUH, B3aUMHO 0OpaTHbIE (PYHKITHH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (PYHKIUH, HYIH (DYHKIIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U PEIICHUsT yPaBHEHUH.

Ctpoutb M uuTaTh rpaduKu JUHEHHONW (QYHKIMH, KBAaAPATUYHOW (YHKIUH, CTCTICHHON
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBath rpaduku (QyHKIMNA A7 UCCIENOBAHMS IMPOLIECCOB M 3aBUCHUMOCTEH Mpu
pelIeHnH 3a7ad U3 APYTrUxX y4eOHbIX NPEIMETOB U pealbHOM KU3HH; BbIpaxaTb (HopMyliaMu
3aBUCUMOCTH MEXIY BEIMUNHAMH.

Hauyana mareMaTH4yeckoro anajimsa

OnepupoBaTh MOHATHSAMHU: TOCIEA0BATEIbHOCTh, apUpMeTHdYecKas M TeoMeTpuyecKas
IPOrPECCHUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBbIBaroIlas reoMeTpuyecKas MpOrpeccHs, cymma
0EeCKOHEYHO yObIBAIOLIEH reOMETPUUECKON TPOrPECCUU.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOICTBA MOCIEI0BATEILHOCTEN U MIPOTPECCUI AJIs PELLIEHUs PeabHBIX 3a]a4
MIPUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONI€pAIlMH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONHCaHMs pealbHBIX MPOIECCOB U
SIBJICHUM, TIPU pEIIeHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OnepupoBarh NOHATUSAMU: OIpe/IeJIeHIEe, TEOpeEMa, CIe/ICTBUE, J0KA3aTeIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OrniepupoBaTh NOHIATUSMHU: HATypalbHOE, LIEJI0€ YUCIIO0; UCTIOIb30BATh NMPU3HAKU JAEIUMOCTU
LEJTBIX YHCEJI, PA3JIOKEHHE YHCIIa Ha MPOCThIE MHOKHUTENH JIJIS PEIICHUS 3a]1ay.

OnepupoBaTh NOHITHEM: CTETIEHb C PallUOHAJIBLHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHIATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHUs M HEPABEHCTBA



[TpuMeHATH CBOWCTBA CTEMEHNU JUIsl IPeoOpa30BaHuUs BBIPAXKEHUMN; ONIEpUPOBATh NOHATUSIMMU:
[I0Ka3aTeJIbHOEC YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI II0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BremonuaTte npeoOpazoBaHMs  BBIPAKEHHUH, COAepKalIMX Jorapu(MBbl; ONEPUPOBATH
HNOHATUSAMM:  JIorapu(MUUYecKoe ypaBHEHHME M  HEpaBEHCTBO; pellaTb OCHOBHbBIC  THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns NpocTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMM: CHUCTEMA JMHEMHBIX YpAaBHEHHUH M €€ pelIeHME; HCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PEIICHUS NPAKTUYECKUX 3a/1ay.

Haxomuts pelieHuss npoCTEHIINX CUCTEM U COBOKYITHOCTEH PalMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB.

MonennpoBaTh peajibHbIe CUTYalluX Ha SI3bIKE alnreOpbl, COCTABIATH BBIPAKEHHUSI, YpaBHEHHUS,
HEPAaBEHCTBA W CHUCTEMbl II0 YCIOBUIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTh MOHATUSMH: TIEPHOAMUECKAs PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH () YHKIIHH,
TOYKU 3KCTpeMyMa (yHKIMM, HauOoJjblllee U HauMEHblee 3Ha4eHUs (YHKLUUU Ha MPOMEXKYTKE;
UCTIOJIB30BaTh MX JIJIsl UCCIIEAOBAHUS (DYHKIIUH, 3aJaHHOH rpauKkoM.

OnepupoBatb HOHATHSMM: rpaduku IIOKa3aTeIbHOM, JorapupmMuyecKon u
TPUTOHOMETPHUYECKUX (PYHKIMH; H300pakaTh NX HA KOOPAMHATHOH INIOCKOCTH U MCIIOJIb30BATh IS
pelleHUs] ypaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPIAWHATHOM TIOCKOCTH TpayKH JIMHEHHBIX YpaBHEHUI U UCIIOIb30BaTh
UX JUIsl PEIICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Hcnonb3oBate rpaduku GyHKIUN U UCCIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEN M3 IPYTHUX
y4eOHBIX AUCLUIUINH.

Hayana maTeMaTH4ecKoro aHajam3a

OnepupoBaTh MOHATUSAMH: HENpepbIBHAs (DYHKIMS; MPOU3BOAHAs (YHKLUHU; MCIIOJIb30BaTh
reOMETPUYECKUH 1 (PU3MUECKHI CMBICI TPOU3BOIHON [T PELICHUS 3a1a4.

HaxonuTh mNpoOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIUM, BBIYHCIATH HPOM3BOJIHBIE CYMMBI,
MPOU3BEIECHNUS, YACTHOTO (PYHKIIUH.

Mcnonb30BaTh NPOU3BOJHYIO TS HCCIEI0BaHUS (DYHKIIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI,
MPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO IpaKOB.

Hcrnonb30BaTh MPOU3BOJHYIO Ui HAXO0XKACHUSA HAUIIy4dIIEro pEeUIeHNs B IPUKIAJHBIX, B TOM
YHUCIIE COLUAIBHO-DKOHOMMYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: IEPBOOOpa3HAas W HHTErpaj; MOHUMATh TE€OMETPUUYECKUH U
(bu3nyecKuil CMbICIT UHTETrpaa.

Haxonuth mepBooOpa3Hble 3JI€MEHTAPHBIX (YHKLUH; BBIYUCIATH HHTErpay mo ¢opmyie
Herotona—Jleibuuna.

Pemate mpukiagHble 3a7add, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOTO U (U3NYECKOTO
Xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KoanuectBo OneHoyHEIEe
pa3esioB U TeM OcHoOBHOe co/iep:KaHue Pe3yabTaThbl 1eITeJIbHOCTH
n/n JacoB Mpoueaypsl
NPOrpamMMbl
MHoOxkecTBO, onepauu Hcnonb30BaTh TEOPETUKO-
HaJl MHOKeCTBaMH. J{lnarpammsl Diinepa— MHO>KE€CTBEHHBIN anmapar JJist
Benna. PanmonanpHbIe uncia. OIKMCAHMUS X04a PELICHUS
OOBIKHOBEHHBIE U JICCITHYHBIC IPOOH, MaTeMaTH4YeCcKHuX 3ajad, a
MPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHE TAKXE PEaJbHbIX POLIECCOB U
Ipobu. AprudMeTHYECKHUE ONIEPALTHH C SIBJICHUM, TIPU PEUICHUM 3a]1a4
paLMOHAIBHBIMU YUCIIAMU, U3 IpyTrUX y4eOHBIX
npeoOpa3oBaHMs YUCIOBBIX npeaMetoB. OnepupoBath
BbIpakeHuil. [Ipumenenue npobeii u MOHATUSAMHU: PALIUOHAIBHOE
MPOLEHTOB JIJIS PELICHUS TPUKIIAIHBIX YHCII0, JEHCTBUTEIBHOE
MHOKECTRA 3a7a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U 9HCII0, OOBIKHOBEHHAS JIPOOH,
peanbHOM XU3HU. JleHCTBUTEIBHBIC YUCIA. = JCCATUYHAS APOOb,
pallMOHAJIBHBIX U
o PanmonansHble ¥ HppallMOHAJIBHBIC YKCA. | MPOLEHTHI. BBIOIHATH
AICHCTBHTEITLHRIX ApudmeTrueckue omneparuu ¢ apudmeTryecKue oneparmu ¢ KontponbHas
1 YHCell. 14 P p P p paboTa o
NEUCTBUTENbHBIMHU YHACIIAMU. panMoOHATBHBIMH U
PanunonanepHbIe . TeEMe
ABHOHIS H [TpubnukeHHbIe BRIYUCICHUS, TIPaBHUIIa JIEHCTBUTEIILHBIMA YHCIIAMHU;
M OKpYTJICHUS, TPUKHUIKA U OLICHKA MPUOJIMKEHHBIE BEIYUCIICHUS,
HEpPaBEHCTBA

pe3yabTarta BelurciaeHui. ToxaecTsa u
TOKJIECTBEHHbIE IIPE0Opa30BaHUS.
VYpaBHeHHE, KOPEHb YPaBHEHUS.
HepaBeHCTBO, pelieHne HepaBeHCTRaA.
Merton unTepBanos. Penienue nensix u
JPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB.

UCIIONb3Ysl MPaBUIIA
okpyriieHus. Jlenats
MPUKUJIKY U OLIEHKY
pe3yJibTaTa BEIYUCICHUN.
OnepupoBaTh NOHATUIMHU:
TOXIECTBO, YpaBHEHHE,
HEPaBEHCTBO; LIETI0E U
paloHaIbHOE ypaBHEHHE,
HEpaBEHCTBO. BHINOIHATH
npeoOpa3oBaHMS IENBIX U
palMOHAIBHBIX BBIPAKEHUM.
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OyHKIHH U TpadUKH.
CrereHs ¢ UebIM
[moKasarejieM

OyHKIUA, CIIOCOOBI 3aAaHus (PYHKITUH.
Bsaumno o6partubie pynkiun. ['paduk
¢dbysakmn. O61acTh onpeeIIeHUs U
MHOKeCTBO 3HaueHUU QpyHnkuuu. Hynu
¢bynkuuu. [IpoMexyTKn
3HAKOMOCTOSIHCTBA. UeTHBIC U HEUCTHBIC
¢ynkuuu. CTeneHs ¢ HeIbiM
nokasarenem. CrangaptHas ¢popma
3aIUCH JEHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue noaxoasmien GopMel
3aMMCH JeMCTBUTEIbHBIX YNCEN JIsS
pelLIeHNs IPAaKTUYECKUX 3a/1a4 U
npecTaBieHus JaHHbIX. CTeneHHas
(GYHKIUS C HATypaTbHBIM U IIETBIM
nokasaresueMm. Ee cBoiicTBa u rpaduk.

Pematb OCHOBHBIE THUIIBI
LEJIBIX UPPALUOHATBHBIX
YpaBHEHUI U HEPABEHCTB.
[IpuMeHaTh palliOHATbHBIC
YpaBHEHHUS U HEPABEHCTBA
JUISL peILIeHUs
MaTeMaTUYeCKUX 3a7a4 1
3a]1a4 U3 pazIndHbIX
obyacTell HAyKU U peaibHOM
JKU3HH.

OnepupoBarh NOHITUIMHU:
GbyHKIMS, CIOCOOBI 3a/1aHUS
(GyHKIMH, B3aUMHO 00OpaTHbIE
byHKIIMHN, 0051aCTh
OTIpENIeICHUs] 1 MHOYKECTBO
3HaueHu# QyHKIUY, rpaduk
(GyHKIMH; YETHOCTh

Y HEYETHOCTH (PYHKIINH, HYJIN
(GYHKIINH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA.
BrimonusaTe npeodpazoBaHus
CTEIEHEH C LIEJIBIM
nokasaresnem. Mcmnonp3oBarh
CTaHAapTHYIO (hopMy 3amucu
JEUCTBUTEILHOTO YHCIIA.
dopmynupoBarhb

Y WIDTFOCTPUPOBATH
rpaduyecKu CBOMCTBA
CTENeHHON (YHKITHH.
BripaxkaTts hopMynamu
3aBUCUMOCTH MEXKITY
BEJIMYMHAMHU.

Ucnonw3oBatk nudpoBbie
pecypcesl 11l HOCTPOCHHUS




Apudmernaeckuit

KOPCHb N—oi# CTEIeHH.

Hppanunonanbusie
YPaBHEHHUS U
HEPABEHCTBA

Dopmysl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUs

18
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Apudmerndeckuii KOpeHb HATYPaIbHON
creneHu. JlelcTBus ¢ apupMETHICCKUMHU
KOpHsIMM N—OM creneHu. Pemenue
HMPPALMOHATIBHBIX YPABHEHUN U
HepaBeHCTB. CBoiicTBa U rpaduk KopHs N-
Oi1 CTENeHH.

CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOTO
aprymMeHTa. ApKCUHYC, apKKOCHHYC
Y apKTaHTEHC YUCIIOBOTO apryMeHTa.
Tpuronomerpudeckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUECKUX
(YHKIMH YHUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
¢dopmysl. [IpeobpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKCHH.
Perienue TpUroHOMETPHUUECKUX
YPaBHEHUM.

rpaduKoB PyHKITUU U
M3YyYEHUS UX CBOWCTB.
dopMynHpoOBaTh, 3aMUCHIBATH
B CUMBOJIMYECKOU popme

U WUTIOCTPUPOBATH
IIpUMEpamMu CBOMCTBA KOPHS
N-oH cTeneHu. BoInoaHATh
npeoOpazoBaHus
HPPALMOHATIBHBIX
BbIpakeHMil. Pemars
OCHOBHBIE THITBI
MPPALMOHAIIbHBIX YPABHEHUN
Y HEPaBEHCTB.

[IpuMeHATH 17151 peleHus
pa3IMYHBIX 3a/1a4
MPPALMOHAIIbHBIE YPABHEHHS
u HepaBeHcTBa. CTpPOUTb,
YUTaTh rpaduK KOpHS N-0if
creneHu. Mcnonb3oBath
1u(pPOBbBIE PECYPCHI IS
MOCTPOEHHUS rpapuKoB
GYHKIUH 1 U3y4eHHs UX
CBOMCTB.

OnepupoBath MOHITHSIMHU:
CHUHYC, KOCUHYC U TaHT€HC
MIPOU3BOJILHOTO YTIa.
Vcnonb30BaTh 3anuch
MIPOM3BOJILHOTO yTJIa Yepe3
oOpaTHbIE
TPUTOHOMETPHUYECKHE
byHKIMH. BBIMTONHATE
npeoOpa3oBaHUs
TPUTOHOMETPHUYECKHIX
BBIpaKeHMI. Pemars

Kontposnbnas
pabora 1o
TEME

Kontponbnas
pabora no
TeMe




OCHOBHBI€ THUIIbI
TPUTOHOMETPUUYECKUX
YpaBHEHUU.

[TocnenoBarenbHOCTH
U IIPOTPECCUU

IToBTOpEHME,
00001IeHHE,
CHUCTEeMaTU3aLUs
3HaAHUU

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
HOCIIeIOBaTeNbHOCTEl. MOHOTOHHbIE
MOCIIEA0BATEIbHOCTH. ApudMeTniecKas u
reoMeTpuyecKas nporpeccuu. beckoneuno
yOBIBarOIas reOMEeTpUYECKasi IIPOrPecCHsl.
CymMma 6eckoHeuHO yObIBaroIei
reOMETPUYECKON IPOTPECCUH.

@opMyita CII0KHBIX IIPOLIEHTOB.
Hcrionp30Banue MpOrpeccu sl PeLICHUs
peabHBIX 3a/a4 MPUKIAJHOTO XapaKTepa.

OcHOBHbIE IOHATHSA Kypca alnreopsl v
Hayajl MaTeMaTudeckoro aHaiansa 10
KJ1acca, 0000IIeHrEe U CUCTEMATH3aLIUs
3HAHUH.

OmnepupoBaTh NOHATHSIMH:
MOCIIE0BATEIHHOCTb,
apudMeTHIecKas u
reOMETPUYECKasi IPOTPECCUH;
OECKOHEYHO yOBIBarOIIas
reoOMEeTpUYECKasi IPOrpeccus,
cyMMa 0E€CKOHEYHO
yOBIBaromIei
reOMETPHUECKON TPOTPECCHH.
3anaBatb
M0CJICIOBATEIBHOCTH
Pa3IMYHBIMH CIIOCOOAMMU.
[TpumensTs popmyy
CJIOXHBIX TPOIICHTOB JJIst
pelIeHHs 3a]1a4 U3 PEabHOM
MPAKTUKH (C UCTIOTH30BAHHEM
KaJIbKYJIATOPA).
Ucnonp30Bath cBOMCTBA
nocle0BaTeIbHOCTEN 1
MPOTPECCUI ISl pEIICHUS
pealbHbIX 3a/1a4
MIPUKJIATHOTO XapaKTepa.

IIpuMeHATH OCHOBHBIE
MOHATHUS Kypca areOpbl U
HayaJl MaTeMaTH4eCKOro
aHalIM3a Ul peleHus 3a1a4y
13 peajbHOM )KU3HU U APYTHUX
IIKOJIbHBIX JUCIUIUIMH.

KontponbHas
pabota o
TeMe

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KUIIACC

Haumenosanue
Ne KoimuecTBo OuneHouHble
pa3iesioB U TeM OcHoBHoOe coaepkaHue Pe3yibTaThl 1eATEJIbHOCTH
n/n 4acoB npoueaypsbl
NPOrpaMMblI
Crenens ¢ paMoHaIbHBIM DopMyIMpOBaTh, 3aIIUCHIBATE B
nokaszaresnem. CBoicTBa cUMBoOJIMYeCKoi hopme
Crremetn ¢ crenenu. [IpeobpasoBanue Y WIIIOCTPUPOBATH IIPUMEpPaMU
BBIPAKECHUH, COAEPIKALLUX CBOMCTBA cTeneHu. [IpuMeHsaTs cBolcTBa
paloHaIbHbIM
OKA3ATEIEM palOHaIbHBIE CTEIICHH. CTEIEHH JUIsl TpeoOpa3oBaHus
HOKa?,aTeJII)H'aH [Toka3zaTenbHble ypaBHEHUS U BbIpaKeHU. POpMyIUpOBaTh Kontponbnas
1 FR— 12 HepaBeHcTBa. [lokazarenbHas ¥ WJUTIOCTPUPOBATH rpaduyecku pabota no
i : (GyHKIHS, ee CBOWCTBA U CBOWCTBA MMOKA3aTeIbHOW ()YHKIIHH. TeME
Iloka3arenbHble
rpadux. PemaTth OCHOBHBIE THUIIBI IOKA3aTEIIBHBIX
YPaBHEHUS U .
YpaBHEHUH U HEpaBeHCTB. lcrionb30BaTh
HEPaBEHCTBA.
U(PPOBBIE PECYPCHI IS TOCTPOCHUS
rpaduKoB PYHKIMN U U3y4EHUS UX
CBONCTB.
Jlorapudm uncna. [lecatuunpie = DopMyaupoBaTh, 3aIMCHIBATh B
U HaTypaJibHbIE JIOTapU(PMBI. CUMBOJINYECKOH popme u
[IpeoOpa3oBaHue BBIpaXEHUH, | WUIIOCTPUPOBATH MPUMEpPaAMHU
coJiepKaliux Jorapu@mel. cBoiicTBa jorapupma. BeImoaHsITh
Jlorapudmuueckue ypaBHeHHs]  MpeoOpa3oBaHMs BBIPAXKEHUH,
Jlorapudmuueckas Y HEPaBEHCTBA. coJIeprKalIuX Jorapudmal.
GbyHKLHS. Jlorapudgmuueckas Gynkuus, ee  PopMynupoBaTh U WILTFOCTPUPOBATH
2 Jlorapupmuueckue 12 CBOMCTBa U TpaduK. rpaduyecku cBoicTBa JorapupmMuIecKon
YPaBHEHUS U ¢byHKuMU. Pemath OCHOBHBIE THITBI
HEPaBEHCTBA. aorapu(pMHUUECKUX YpaBHEHHUH U
HepaBeHCTB. Vcnonb30BaTh UPPOBHIE
pecypchl AJisi OCTPOEHUs IrpaduKoOB
(GyHKIMN ¥ U3YYEHUS UX CBOMCTB.
3HAKOMUTBHCS C UICTOPHEN pa3BUTHUS
MaTEMaTHKHU.




Tpuronomerpuueckue
(GYHKIIUU U UX
rpaduKH.
Tpuronomerpuueckue
HEpaBEHCTBA.

IIpoussoaHas.
[IpumeHeHue
MIPOU3BOJHOM.

24

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku.

IIpumepsr
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

HenpepbiBHble QyHKITUH.
Metos UHTEpPBAJIOB JUIS
pelIeHNs HEPABEHCTB.
[IpousBoaHas GpyHKLIUU.
I'eomerprueckuii u
¢bu3nveckuit CMbICI
npou3BoHOM. [Ipon3BoHbIE
AJIEMEHTAPHBIX (QYHKIMH.
[IponsBogHAas CyMMBI,
IIPOU3BENICHNUS, YACTHOTO
¢yskuii. [Ipumenenue
IIPOU3BOIHOM K MCCIIEI0BAHUIO
(yHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. Haxoxnenue
HauOOJIbIIET0 U HAUMEHBILIETO
3Ha4YeHUs QYHKIIUU Ha OTPE3KE.
[IpuMeHeHne Mpon3BOJHON IS
HaXO0XACHNS HaWIyqIlEero
pelIeHns B MPUKIaIHbIX
3a/1a4ax, JJs ONpeAeIcHUs

OnepupoBarh MOHATHEM NTEPUOIUYECKAS
¢ynkuus. CTpouTh, aHATU3UPOBATH,
CpaBHMBATh rpauKu
TPUTOHOMETPUUYECKUX (YHKIUH.
DopmMyIUpOBaTh U WILTIOCTPUPOBATD
rpaduyuecku cBOCTBa
TPUTOHOMETPUUECKUX (YHKIIHIA.
Pewats npocreiiime
TPUTOHOMETPHUUECKHE HEPABEHCTBA.
Hcnonb3oBath rpaduku 1sl perieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonws3zoBath nu@poBbIe pecypChl Iist
noctpoeHus rpadukoB GpyHKIUN 1
W3Y4YEHHS UX CBOWCTB

OnepupoBarh NOHATUSAMU: HETIPEPbIBHAS
(GyHKIUS; TPOU3BOHAS (PYHKIIMH.
Hcnons30BaTh reOMETPUYECKUI

U GUBNYECKUIN CMBICI TPOU3BOTHOM JIsI
peuienus 3ana4. HaxoauTs npon3BoaHbIe
JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATD
MIPOU3BOJIHBIE CYMMBI, POU3BEACHUS,
gacTHOro (GyHKIMH. Mcrons3oBaTh
MIPOU3BOJIHYIO JIJISl KCCIIEOBAHUS
(GyHKIMH HA MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI
UCCIIeIOBaHUS K TOCTPOSHHIO IPa(huKOB.
[IpuMeHATh NPON3BOIHYIO JUIS
HaXO0XACHNS HaWIY4Ilero peleHus B
MPUKJIAHBIX, B TOM YHCJIE COL[UAIBHO-
9KOHOMMUECKHUX, 3a/1a4aX. 3HAKOMUTHCS C
HCTOpUEN Pa3BUTHS MATEMAaTHYECKOTO
aHaJIn3a.

KonTponbhas
pabota mo
TeMe

Konrtponbnas
pabora 1o
TeMe



Nurerpai u ero
IIPUMCHEHHS.

Cucrempl ypaBHEHHUH.

Harypanbnsle n
LIEJIbIEC YUCIIa.
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CKOPOCTH TIpolLecca, 3aJaHHOTO
(bopmyoit i rpaduxom.
IlepBooOpaznas. Tabmuma
nepBooOpa3ubix. MHTErpain,
TreOMETPHUECKUI U (PU3NIECKUN
CMBICT HHTErpasa. Beraucnenne
WHTETpaia mno Gopmysne
Herorona—JleiiOuuma.

Cuctembl TUHEHHBIX
ypaBHeHui. Pemenne
MIPUKJIAHBIX 33/1a4 C [IOMOLIbIO
CUCTEMBI JINHEHHBIX
ypaBHeHu#. CUCTeMBbI U
COBOKYITHOCTH LIEJIbIX,
palOHAIbHBIX,
UPPalMOHAIIBHBIX,
II0OKA3aTEeIbHBIX,
Jorapu(pMUUECKUX ypaBHEHUN
" HepaBeHCTB. Vcnonb30Banue
rpaduKoB QYHKIUHN 1S
peuIeHusl ypaBHEHUN U CUCTEM.
IIpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELICHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3In4HbIX
obacTeil HayKH U peanbHO
KU3HHU.

HarypanbHble u niensle 4ucna B
3a/1a4ax U3 peaJbHOU KU3HMU.
[Ipu3Haky nenMMOCTH LEIbIX
YHUCel.

OnepupoBaTh NOHATUSIMU:
nepBooOpa3Hasi, HHTerpal.

Haxoauts nepBooOpa3Hbie 371€MEHTAPHBIX
(yHKIUI; BRIYUCIATD UHTETPA MO
tdbopmyiie Hetorona—JIeiibnuna.
3HAKOMUTBHCS C UCTOPHUEN pa3BUTHUS
MaTEeMaTHYECKOT0 aHAIIN3A.

OnepupoBarh MOHIATHSIMHU: CUCTEMA
JMHENHBIX YPABHEHUH U €€ pelICHUE.
Hcnonws3oBarh cuctemMy JUHEHHBIX
YpaBHEHUH U1l pELICHUs] TPAKTUYECKUX
3amad. HaxoauTe pemenus npocTenmmx
CUCTEM U COBOKYIHOCTEH pallMOHaIbHBIX
yYpaBHEHUH U HEpaBeHCTB. Mcnoib30BaTh
rpaduku QyHKIMNA U peleHus
ypaBHeHU. MonenupoBars peajabHbIe
CUTYaIlUU Ha SI3bIKE aNreOpbl, COCTaBISThH
BBIpQ)XCHUSI, YDABHEHMSI, HEPABEHCTBA U
CUCTEMBI M0 YCIOBHIO 33]1a4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C
UCTIONb30BAaHUEM arlrapaTa aareopsbl.

OnepupoBaTh NOHATHAMU: HATypaIbHOE
4UCIIO0, 1enoe yucno. Mcrnons3oBars
MIPU3HAKU JAEITUMOCTH LEIbIX YHUCEIL,
pa3yIoKEHUE YHCIIa HA IIPOCTHIE
MHOUTENH JUUISl PELICHUSI 3a1a4.

Konrtponbnas
pabota no
TeMe




OcHoBHbIE MOHATHUS Kypca Pemarp npuknaanelie 3a1a4u U3
anreOpbl ¥ Haval pa3nuyHbIX 00JacTeil HAyKH U peabHOM
TosTopente, MaTeMaTHYeCKOro aHaJIn3a, YKU3HU C TIOMOIIIbIO OCHOBHBIX IMOHSATHI
oGoGmeHHe 0606H{€HI/I€ U cHUCTeMaTh3alusl  Kypca anreOpsl M Havasl MmateMaTinueckoro  KoHTposnbHas
8 ’ 18 3HAHUM. aHaynu3a. BeiOupats ontuManbHbIe pabora 1o
CUCTeMaTU3alUs .
AL crnocoObl BeYUCIeHui. Mcrionb30Bath 11st  Teme
pelIeHus 3a/1a4 YpaBHEHUs, HEPABEHCTBA
U CUCTEMBI YPaBHEHMI, CBOMCTBA
dbyHKIMA 1 rpadUKOB.
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
HpoBepsieMoro IIpoBepsiemble NpeMETHEIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
pesyabTaTa 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh NOHATHSAMH: PALMOHATIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
19 Bb{HOJ‘IHﬂTB apu(MeTHYeCKHe ONepalud C palUOHAIBHBIMU U
JeHCTBUTEILHBIMU YHCIAMHU
13 BbimonuATe  npHOMIKEHHBIE  BBIYUCICHHS, HCIIOJIB3YS npasuia
OKpYIJICHUS, JIeNaTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh NOHATHSIMHU: CTEIIEHb C LI€IBIM [IOKa3aTeIeM, CTaHJapTHas
14 ¢dopma 3arucu JeCTBUTENLHOTO YHCIIa, KOPEHb HATYPaJIbHON CTEICHH;
UCIOJIb30BaTh NOIXOAALIYIO (POpMY 3aIIMCH IeHCTBUTENBHBIX YUCEI JUIs
pelLIeHMs] TPAKTUYECKHX 33a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHIATUAMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO
1.5 yIi1a; WCHOJb30BaTh 3alMCh IPOU3BOJILHOTO yIJia 4Yepe3 OOpaTHBIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXXJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
2.1 eJI0e, PAlMOHATIBHOE, HPPAIMOHAILHOE YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeimonHATe npeoOpa3zoBaHHs TPUTOHOMETPHUYECKUX BBIPAKEHUH U
pemaTh TPUrOHOMETPHUYECKIE YPAaBHEHHS
BeimonssATh npeoOpa3oBaHuUs TEITBIX, panroHaTBHBIX u
2.3 UppallMOHANIbHBIX BBIPAKEHUM M pelaTb OCHOBHBIE THIIbI IEJIBIX,
paIMOHATFHBIX U MPPALMOHATBHBIX YPABHEHUH M HEPABEHCTB
24 [TpuMeHATHh ypaBHEHUSI M HEPABEHCTBA JJIS PEeIlIEHUs] MaTeMaTHUECKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU
MogenupoBaTh peanbHbIE CHTyalldd Ha S3BIKE alureOphbl, COCTABIATH
25 BBIDQ)KEHUS, ypaBHEHMs, HEpPaBEHCTBA [0 YCJIOBHUIO  3ajaud,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENTH C HWCIOJIh30BAHWEM armapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUSAMH: (YHKIMS, CHOCOOBI 3aJaHusl (YHKIUH,
3.1 o0nacTh ompeAeNeHuss U MHOXKECTBO 3HadeHHH (QYHKIUH, Tpaduk
(byHKIIMHU, B3aUMHO 0OpaTHbIE (PYHKIHH
39 OnepupoBaTh MOHATUAMHU: YETHOCTH M HEUYETHOCTb (DYHKIMH, HYIH
(bYHKINHY, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIMHA 1JIs1 pelIeHus] ypaBHEHUH
34 Crpoutb M 4HuTaTh TpaQUKH JMHEHHON (QYHKUIMHM, KBaJApaTUYHON

GyHKIMH, cTeneHHON (QYHKIUU C LIEeJIbIM MToKa3aTelleM




Hcnonp3oBath rpadukud (QyHKIMA A7 HCCIEAOBAaHUS MPOIECCOB U
3aBHCUMOCTEH MpH peIIeHUH 3a/1a4 U3 IPYTruX Y4eOHBIX MPEeIMETOB U

35 pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJaMU 3aBHUCHUMOCTH MEXAY
BEJIMYUHAMU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHATUSMH: TOCIEIOBATEILHOCTh, apU(PMeTHUYeCKas U
reoMeTpHUecKasi IPOrpeccuu
OnepupoBaTh NMOHATUAMHU: OECKOHEUHO yOBIBarollasi reoMeTpuyecKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBAIOUICH T'eOMETPHUYECKOi
IpOrpeccuu
4.3 3agaBaTh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCO0AMU
44 Hcnonbs30BaTk CBOMCTBA IIOCIEAOBATEIBHOCTEM U IIPOIPECCHM UL
pelLleHMsl peabHbIX 3ajjau MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JOrMKa
5.1 OnepupoBaTh MOHITUSMHU: MHOXKECTBO, OIEPALIUU HAJl MHOKECTBAMHU
Mcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar A ONMCaHUs
5.2 peasIbHBIX TPOLIECCOB M SIBJICHUM, NpPU PELICHUM 3a]ad U3 JAPYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTb IOHATUSMH: OINpEAEICHUE, TEopema, CIE/ICTBUE,
JI0Ka3aTeJbCTBO
11 KUIIACC
Kon "
HpoBepsieMoro IIpoBepsiembie NpeJMeTHbIe Pesy.IbTaThl 0CBOeHUs! 0CHOBHOI
pesyabTATA 00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi
1 Uucna 1 BBIYUCICHUS
OnepupoBaTh NOHATUSMU: HATypaJIbHOE, 1I€JI0€ YUCIIO0; MCIIOIb30BaTh
11 MIPU3HAKU JCIUMOCTH LENBIX YMCEN, Pa3jOKEHUE YUCIIa Ha NPOCTHIE
MHOKUTEJH JUIsl peIeHUs 3a/1a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHAJILHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUSAMHU: Jorapudm uucna, JECSATHUYHBIE U
HaTypaJbHbIE JIOTapU(MBI
2 YpaBHEHUS U HEPAaBEHCTBA
[IpumeHsATH CBOICTBAa CTENMEHW JUIsl MpeoOpa3oBaHUsl BbIPAKEHU,
2.1 OTIEpUPOBATh MOHATHSAMU: MOKA3aTEIbHOE YpPAaBHEHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI TOKA3aTeNIbHBIX YPAaBHEHHH U HEPAaBEHCTB
BoinonusaTe npeoOpa3zoBaHus BBIpAKEHUHN, coAep KaluX Jorapudmsl;
29 ONEpPUPOBATh  TMOHATHUSAMHU:  JIOTapU(PMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; peIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPaBHEHHH U
HEPABEHCTB
2.3 HaxoauTs perieHns NpocTENIINX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBarh MNOHATHSAMM: CHCTEMA JIMHEHHBIX YpaBHEHMH U €€
2.4 pelIeHre; UCTI0NIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUH 7S pellieHus
MPAKTUYECKHX 33124
25 Haxomute pemeHus NOpOCTEMIINX CHCTEM M COBOKYIHOCTEU

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB




MonenupoBaTh peajbHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIISThH
BBIPaXXCHUSI, YPABHEHM I, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 33]1a4H,

26 UCClIeIoBaTh IOCTPOCHHBIE MOJENIM C HCHOJIb30BAHMEM ammapara
anreOpbl
3 OyHKIUH U TpaPuKH
OnepupoBaTh TOHATUAMH: TEPUOAMYECKas (QYHKIHS, TNPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIUH, TOUKU dKCTpeMyMa (yHKLUH, HanOosbliee U
HavMeHblIee 3HaueHHUs (PYHKIIUH Ha TPOMEKYTKE; UCTIOJIb30BATh UX JUIS
uccienoBaHusl (PyHKLUH, 331aHHOH rpadKoM
OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOM, JorapuGMuIecKon
3.2 U TPUTOHOMETPUYECKUX (YHKLMI, M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATH JUIsl PEIIEHUs YpaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKu JIMHEHHBIX
3.3 YpaBHEHMI M HCIOJB30BATH WX JJS PELICHUS CUCTEMbI JIMHEHHBIX
ypaBHEHUH
34 Hcnonp3oBare rpaduku (GYHKIHAN U8 MCCIIEAOBAHHS IPOLIECCOB U
3aBUCUMOCTEH U3 JPYruxX y4yeOHBIX JAUCLHILINH
4 Hauana maTemMaTueckoro aHajinsa
OmnepupoBaTh MOHATUSAMU: HENpepbiBHAs (QYHKIUSA, TPOU3BOIHASA
4.1 (GYHKINW; HCIONB30BAaTh TEOMETPUYECKH M (U3NYECKUH CMBICTT
IIPOM3BOIHOM IS pelIeHus 3a1a4
42 HaxoauTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOIHYIO [UIS HCCIENOBaHUS (YHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3yNbTaThl UCCIEIOBAHUS
K IIOCTPOCHUIO TpadhuKOB
44 Vcnonb30BaTh MPOU3BOJHYIO JUISI HAXO0XKJICHHS HAMITYYIIEro perieHus
B IIPUKJIA/IHBIX, B TOM YHCJIE€ CONMAITBHO-YKOHOMHUYECKUX, 3aauax
45 OmnepupoBaTh MOHATHSIMHU: IEPBOOOpa3HAas W HMHTErpall; MOHUMATh
' reOMEeTPUUECKUH U (HU3NYECKHI CMBICI HHTErpaja
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hototona — Jleitbuuia
47 Pemrate mpukIiagHbIe 331241, B TOM YHCIIE COIIMATEHO-DPKOHOMHYECKOTO

n (I)I/I?»I/I‘ICCKOFO XapaKkTepa, CpCACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJIePIKAHUS

Kon
1 Hucna 1 BIYUCICHUS
Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIC JPOOH, IPOICHTHI,
OeckOHEYHbIe  MepuoAuYeckue Ipodu. ApudmMeruyeckue Omepanuu ¢
11 panMoHaTBFHBIMU YHCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHH. [Ipumenenune
Ipobeil v MPOILEHTOB Ul PElICHUs MPUKIAJAHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciei
3HaHUH U PEaJbHOM KU3HU
JelictBuTenpbHble  4yMclia.  PalMOHAJIbHBIE W HUPPAUMOHAIBHBIE  YHCIA.
12 Apudmerndeckue orepanud ¢ ACHCTBUTENbHBIMH uuciaamMu. [IpulOnkEéHHbIC
BBIYUCIICHUSI, TPABUJIA OKPYTIICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
Crenenp ¢ 1ensiM nokasatenem. CtanmaptHas Gopma 3ammucu JeHCTBUTEIBHOTO
1.3 yrcna. Mcnonb3oBanue noaxosmiei (opMbl 3alucy 1eHCTBUTENbHBIX YHCEN JUIS
peleH s MPaKTHYECKUX 3334 U MPECTaBICHHS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. J[eficTBus ¢ apudMeTHIeCKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOT0 apryMeHTa
2 YpaBHEHHs U HEPABEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC MPEOOPa3OBAHMS
29 [Ipeobpa3zoBanue TPUTOHOMETPHUYECKHIX BBIPAXKCHHI. OcHoBHbIE
TPUTOHOMETpHUYECKUE (POPMYIIBI
23 VYpaBHeHHe, KOpEeHb ypaBHEHHWs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 Pemrenue nenpix U IpoOHO-pAIIIOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPAaBEHCTB
2.6 Pemennie TpUroHOMETpUUECKUX ypaBHEHUIN
27 [IpumeHeHre ypaBHEHUI W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1ad U
3aJ]a4u U3 pa3IMYHBIX 00JacTell HAyKU M peabHON JKU3HU
3 OyHKIMH U TpaduKh
31 Oynkius, cnocodsl 3ananus GyHkiuu. 'paduk ¢yHkuuu. B3aumHO oOpaTHBIE
byHKIMHA
39 OOnacte ompeneneHuss U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmum ¢yHkuum.
[TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
33 CrenenHass ¢yHKIWS C HaTypaJbHBIM M IEJBIM TOKazareneM. EE cBoiicTBa m
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
34 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAETICHUE TPUTOHOMETPUUYECKUX (PYHKIIUI
YHCIIOBOTO apryMeHTa
4 Hadaia MmaTemMaTiaeckoro aHaimsa
41 [TocnemoBarenbHOCTH, CIIOCOOBI 3alaHMs IMOCenoBaTeNbHOCTeH. MOHOTOHHBIE

IIOCICJ0BATCIBHOCTHU




ApudmeTrnueckas M TeoMeTpuUyecKas Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH reoMeTpUYecKoi

4.2 nporpeccun. PopMmyiia CIOXKHBIX IPOLIEHTOB. Vcronap30BaHME MPOTPECCHM IS
pelLIeHNs peallbHbIX 3a]a4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHE TEeOpeTHKO-MHOMXKECTBEHHOIO ammapara Uil ONHCAHUS PpealIbHbIX
IIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTHX YUEOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BBIYMCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCEl
1.2 CreneHb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX JIOTAPU(HMBI
29 [IpeoOpa3oBanue BRIpaXEHHA, COACPIKAIINX CTENICHH C PAIlIOHAIBHBIM
[I0Ka3aTeieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIC YpaBHEHUS H HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
26 Cucremsl JII/IHf)f/iHI:IX ypaBHeIEHI?L Pemrenne npuknagHeIX 3a1ad ¢ IOMOIIBIO
CHCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEHICHUI0 MaTeMaTHYECKHX
3aJ1a4 M 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAyKu M peabHON >KU3HU
3 OyHKIMH U TpaduKh
Oynkius. Ilepuonuueckne QyHkiuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIMH.
3.1 MakcuMymbl 1 MUHUMYMBbl (pyHKUnu. Haubosblllee M HauMeHblee 3Hau€HUe
(GYHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 IToka3zarenbHas u jorapudmudeckas GyHKIMH, UX CBOMCTBA U TpapUKU
3.4 Hcnonb3oBanue rpadMkoB GYHKIUHI A1 pellieHHs ypaBHEHUM 1 IMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUNA IS WCCIAEAOBAaHUS TPOILIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIe BO3HUKAIOT IMPHU PEIICHUH 3aJad W3 JAPYIHX YueOHBIX
MIPEIMETOB U PEaThbHOHN KU3HU
4 Hayana marematnuyeckoro ananusa
4.1 HenpepriBable GyHKIIMU. MeTo1 HHTEPBAIOB JIJIsl pELICHHs] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NUECKU CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3meMeHTapHbIX (QyHKIUNA. DOpMysIbl HAXOXKAECHUS MPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIUN




[IpuMeHeHne TPOM3BOMHONM K HCCICAOBaHHIO (PYHKIIMA HAa MOHOTOHHOCTh M

4.4 sKCcTpeMyMbl. HaxoxeHue HanboIbIero ¥ HAaMMEHBIIETO 3HaUYeHUsT PYHKIIUU Ha
OTpe3Ke
[Ipumenenue mNPOU3BOAHOM [UIsI HAXOXKIEHUS HAWIY4YlIero peleHuss B

4.5 NPUKIAAHBIX 3a/Jadax, [Js ONPENEJICHUS CKOPOCTH IMpOLEcca, 3aJaHHOTO
hopmymoit miu rpagukom

4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HbIX

47 HHuterpai, ero reomeTpuueckuii U GU3MUECKUil CMBICI. BhIYucIeHre nHTerpaa mo

dopmyne Hetotona — JleitOnua




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
o0mero odpasoBanust

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMmeHue (HopMyIHpoBaTh U ONEPUPOBATH IMOHATUSMU: ONpEIesieHuE,
aKcuoma, TeOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, JOKAa3aTEJIbCTBO,
PaBHOCUJIbHBIE (bopMyITUPOBKHY; MIPUMEHSTH UX; yMEHUE
¢dopmynHupoBaTh 00paTHOE U TPOTHUBOMOJIOXKHOE YTBEP)KICHHUE,
MPUBOAUTh TPUMEPbl MU KOHTPOPHUMEPBI, HCIOIB30BATH METOL
MaTeMaTHYeCKON MHAYKIMH; IPOBOJUTH JOKAa3aTENIbHbIE PACCYKIEHUS
IpU pELlIeHUWH 3a]ad, OLCHUBATh JIOTUYECKYKD IPABUIBHOCTH
pacCcyX/JeHUI; yMEHHME OIEepUpOBATh IMOHATUSIMH: MHOXECTBO,
MIOAMHOKECTBO, OIEpalMy HaJl MHOKECTBAMH; YMEHUE HCIIOIb30BAThH
TEOPETUKO-MHOKECTBCHHBIA  ammapar s ONHMCAHHUS  PeaTbHBIX
MIPOLIECCOB U SIBJICHUW W MPH PELICHUH 337a4, B TOM YHUCIIE U3 IPYTrUuX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH IOHATUSIMH: Tpad, CBI3HBIN
rpad, npepeBo, IMKJI, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTb U
OIMCHIBATH TPadbl pa3IMIHBIMU CIIOCOOAMHU; UCTIOIB30BATh Tpadbl IpU
peluieHuu 3a1a4y

YMeHnue onepupoBarh NOHATUAMU: HATYpalIbHOE YHCIIO, LIEJIOE YUCIIO,
CTENEHb C LEJIBIM [T0Ka3aTeJIeM, KOPEHb HaTypalbHOU CTEIIEHH, CTENIEHb
C palUMOHAJBbHBIM IIOKa3aTeJeM, CTeNeHb C JEeHCTBUTEIbHBIM
IoKaszareneM, JiorapudM dUucia, CHHYC, KOCHHYC W TaHICHC
IIPOU3BOJILHOIO YMCJIA, OCTAaTOK IO MOJIYJIIO, PALMOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO, MHOXECTBa  HAaTypajbHBIX,  LEJBIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHMCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUI IeIUTENh U HauMEHbIIee
of1iee KkpaTHOe, aAITOpUTM EBKIIMAa npu pemeHuy 3a/1a4; 3HaKOMCTBO
C pa3jIMYHbIMM TO3UIMOHHBIMM CHUCTEMAMM CUUCJICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX
BBIPAKEHUI; YMEHHE ONEPUPOBATH MOHATHSAMU: IOCIEN0BATENBHOCTD,
apudmernyeckass  MOporpeccHsi,  IeoMeTpuueckas  Iporpeccus,
OeckoHeuyHO yObIBarolasi TreoMeTpudecKkas Mporpeccus; yMeHHue
3aJaBaTh  IIOCIENOBaTEIbHOCTH, B TOM YHUCIE€ C TIOMOIIbIO
PeKyppeHTHbIX  (OpMyJd;  YMEHHE  OINEpUpPOBaTh  MOHATHAMHU:
KOMIUIEKCHOE YHCIIO, COMPSDKEHHbIE KOMIUIEKCHBIE YUCIA, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass M anreOpanyeckas); yMeTb
MIPOU3BOIUTH apUPMeTHUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
NPUBOJUTH  TPUMEPHl  HCIOJb30BAHUS ~ KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3%3, OompenenuTenb
MaTpHUIIbl, T€OMETPUYECKHI CMBICIT OTpEeAeTUTENS

YMeHue onepupoBaTh NOHATUAMU: PAllMOHAJIbHBIE, UPPALlMOHAJIbHBIE,
MOKa3areabHble, CTETIEHHbIE, JorapudMuuecKkre, TPUrOHOMETPUYECKUE
YPAaBHEHUs M HEpPAaBEHCTBA, HUX CHCTEMbI; yYMEHHME OIEPUpPOBAThH




MOHATHAMU: TOXIECTBO, TOXK/IECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pelaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C MApPAMETPOM; MPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHUSI MAaTEMATUUECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU

YMeHue onepupoBarh MOHATHAMH: (DYHKUHSA, 4YETHOCTH (YHKIUH,
MEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
GyHKIUH, SKCTpEeMyM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAYCHHUS
(GyHKIMM Ha TPOMEXKYTKE, HEmpepbiBHAS (DYHKIMS, ACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reOMETPUUYECKUN U (PU3HUYECKUIN CMBICI MPOU3BOAHOM, TIEpBOOOpa3Hasi,
onpeAenéHHbId HMHTErpajl; YMEHHE HaxOJuTh aCUMMOTOTHI Tpaduka
(GyHKINW; yMEHHE BBIYMCIATH MPOU3BOAHBIC CYMMBI, IIPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIIHI, HAXOUTh ypaBHEHUE KacaTelbHOMI
K rpaduky QyHKIMH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JUISI UCCIIECIOBAHUS
(GbyHKIMH, HAXOIUTh HAMOOJBINE U HAMMEHBIINE 3HAYCHUS (PYHKITHIA,
CTpOUTH TIpaUKM MHOTOUYJICHOB C HCIOJb30BAaHHWEM armapara
MaTeMaTHYECKOr0 aHAIN3a; IPUMEHITh IPOU3BOAHYIO I HAXOXKACHUSA
HaWJIy4yllero pEeLIeHUs B MPUKIATHBIX, B TOM YHUCIE COLHUAIBHO-
HKOHOMHYECKUX M (PU3MYECKHX 3a/1a4aX; HAXOAUTh IUIOMIATN U 00BEMBI
¢buryp ¢ IOMOIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO Au(depeHInanbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKUIMA, KOMIO3ULUS QYHKUMH, TUHEHHas (YHKUUSA, KBaJpaTHUHas]
¢yHKIMS, — paluoHadbHass — (PyHKUMSA, ~ CTENEHHas  (YHKIMS,
TPUTOHOMETpUUYECKHe (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3zareiabHass M Jjorapudmuyeckas (QYHKIUH; YMEHHE
CTPOUTH I'padMKU U3yYEHHBIX (PYHKIHMI, BBIMOIHATE peoOpa3oBaHus
rpaduKoB (YHKIMMI, UCIIOIB30BaTh rpaQUKU JUIsl U3yYEHUS IPOLIECCOB
U 3aBHCHMOCTEH, IIpU PELICHUHN 3a/1a4 U3 JPYTuX y4eOHBIX MPEeIMETOB
U 3aJa4 U3 pealibHOM JKM3HM; BbIpakaTh (OpMyJiaMU 3aBUCHMOCTH
MEX]y BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIMHA 11s
pelleHrs ypaBHEHHU, HEPaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxkaThb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PpEIIEHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aa4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBAapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI 110 YCIIOBUIO 3a/1a4d, MCCIIEI0BATH IIOJIy4YEHHOE PELICHUE U
OLICHUBATh MPaBAONOIO0HOCTh PE3yNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallMd HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHune ornepupoBaTh TOHATHSMHU: CpefaHee apu(pMETHUYECKOE,
MearaHa, HauboJblllee ¥ HaNMEHbIIee 3HAYCHUS, pa3Max, AUCIepCHs,




CTaHJAPTHOE OTKJIOHEHHME YHUCIOBOrO Ha0Opa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
nuarpammax, rpadukax, OTpaxkarolryro CBOMCTBA peasIbHBIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIHI WU
JuarpamM; HCCIENOBaTh CTAaTUCTUYECKUE JaHHbBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpauyecKuxX METOJIOB U 3JEKTPOHHBIX CPEJCTB;
rpaduuecKu HCCIIe0BaTh COBMECTHbIC HAOIIOJEHUS C IIOMOILBIO
JarpaMM pacCEeUBAHMS U JIMHEWHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJIBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSTHOCTEH, (POpMyIly HOIHON
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpPUPOBATh MOHATHAMM: CilydallHas BEJIMYHMHA, PpaCIpPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAaKOMCTBO C INOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOUYHBIX HCCIEAOBAaHUH;, YMEHHE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
HMOHATUSIMM: COYETAaHHME, IIEPECTAHOBKA, YUCIO COYETAaHUH, YHUCIIO
MepecTaHoBOK; OMHOM HbIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peaIbHbIX  COOBITUH; COCTaBJISITb  BEPOATHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh NOHATHUAMH: TOYKa, IMpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyIJa, IJIOCKUH YroJl,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMU, PAcCTOSHUE MEKIY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh
NpU pEeLIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLICHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 I'€OMETPUYECKUX TMOHATUH U
BEJIMYHH, PEIIATh CBSI3aHHbIE C HUMU IIPAKTUYECKUE 3aa4l
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (GUTYpBI, 00bEM QUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, Mapaijenenures, nNpusMa, nupamuaa, ¢urypa M MOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, MmIomaib
MOBEPXHOCTH NMHUpPAMUAbI, TPU3MBI, KOHYyca, IIMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajulelenunesia, TUpaMubl, IPU3Mbl, LIUIUHAPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHS] KOHYCa U LIMIUHAPA,
NapajuleJIbHbIE OCHM WM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromascs cepbl, HUIMHIPA, KOHYCAa; YMEHHE CTPOMTh CEYEHUE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpAllleHUs, WX CEUEHHUs, B TOM YHUCIE C MOMOIIBI0 3JIEKTPOHHBIX
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CPEACTB; yMEHHE MPHUMEHATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTbHO (OPMYJIHPOBATh OINpPENEICHUsT H3ydaeMbIX QUryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TI'EOMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuoo (GUryp 1O pa3iIMyYHBIM IPU3HAKAM, BBINOJIHATh
HE00XOAUMBIE JTOTIOJTHUTEIIbHBIE TOCTPOCHUS

YMeHue omnepupoBarh IOHATHSAMH: JBW)KEHHE B IIPOCTPAHCTBE,
napajJiesIbHbIA IEPEeHOC, CHMMETPHS Ha INIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOA00Ms, MONOO0HBIE (UTYpHI;, YMEHHE
pacro3HaBaTh paBHbIC U IOJOOHBIE (PUIYpHI, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPUUECKUE OTHOILIECHUS
IIpU pEIIEeHUM 3a/1a4; HAXOAUTh N€OMETPUYECKHE BEIMYUHBI (JJIHHA,
yroj, miom@anb, o0bEM) MpH peIIeHHH 3a1ad U3 APYrHX Y4eOHBIX
IIPEIMETOB U U3 PEATIbHOM KU3HU; YMEHUE BBIUUCIIATh T€OMETPUYECKHE
BEJIMYUHBI (JIMHA, YroJI, IUIOHIaAb, 00BEM, IUIOMIAb MOBEPXHOCTH),
UCHOJb3ys M3y4eHHbIe (HOPMYJbl U METOJbl, B TOM YHCJE: IUIOIIA/Ib
MIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMAb CHEpHI;
00bEM Ky0a, MpsAMOYTrOJIbHOIO Napajulelenunesa, TMpaMuabl, TPU3MBl,
LWIMHIpPA, KOHYyCa, IIapa; YMEHHME HaXOAMTh OTHOIIEHHE OO0BEMOB
OoI00HBIX QUTYp
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YMeHue OIICPUPOBATDH INOHATHUAMMU: IpsAMOYTOJIbHaA CHUCTEMaA
KOOpAuHAaT, BCKTOP, KOOPAWNHATBI TOUKHU, KOOPAUWHATBI BEKTOPA, CyMMa
BCKTOPOB, ITPOU3BCACHHUC BCKTOPA HAa YMUCIIO, PA3JIOKCHHUEC BCKTOpPA II0
63.3I/ICY, CKaJIApHOC IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ
MCKAY BCKTOpaMH; YMCHUEC HUCIIOJIB30BAaTh BGKTOpHBIﬁ u
KOOpIII/IHaTHBII\/JI MCTOA MJIA PCIICHUA ICOMCTPHYCCKUX 3aJad M 3aJaqd
APpyrux y‘{e6HBIX npeaMETOB
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YMeHue BbIOMpaTh NOAXOAALIMM METOA M pelIeHHs 3ajayi;
IIOHUMAaHHE 3HAYMMOCTH MAaTeMaTUKA B M3YYEHHM NPHUPOJHBIX U
OOIIIECTBEHHBIX MpPOLECCOB M SIBJIEHUI; yMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKH B MCKYCCTBE, YMEHHE IIPUBOJIMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHUPOBOM
MaTeMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
12 Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TIPOLEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuit KOpeHb HaTypaJbHOU cTerneHu. [[eficTBus ¢ apudMeTHIECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp c¢ wnensiM mokaszaTteneM. CTeneHb € palUMOHAIBHBIM IOKa3aTesIeM.
CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTE€HC YHCIOBOTr0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaJIbHbIE JOrapru(MbI
JleiicTBuTenbHble uucia. ApudMeTHYECKHe OIepalud C JAeWCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnxEHHbIC BRIYUCIICHNUS, IPABUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BhIpaKeHUI
1.9 KowmriekcHsie yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs!, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocoOwl 3aaanud QyHkuuu. ['padux ¢ynkuuu. Bzaumuo oOparHble
¢bynkun. YérHeie u Heu€THbIe QyHkuu. [lepnoaunueckue GyHkunu
OOnacte ompeneneHus U MHOXECTBO 3HaueHMH ¢yHkumu. Hymu dyHxnumm.
39 [TpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH — (DYHKITHH.
MaxkcumymMbl 1 MUHUMYMbI GyHKUMU. HanGospliee ¥ HauMeHblee 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHast (yHKIOWS C HaTypalbHBIM M IENBIM ToKaszateneM. EE€ cBoiicTBa n
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPAPUKH




Touku paspeiBa. AcuMnToTel TpadukoB Qynkmuit. CpoiicTBa (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs OCIIEI0BATENLHOCTEN
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. opmysa CI0KHbBIX IPOLIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN
[Ipumenenne NpoW3BOAHON K HCCIENOBAHUIO (PYHKUIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxeHue HanboIbIlero ¥ HAMMEHBIIETO 3HaYeHUS (DYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepany HaJ MHOKecTBaMu. [{narpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHatsl 1 BEKTOPBI
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