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MNOACHUTEJIbHASA 3AIINCKA
Pabouass mporpamma yueOHOTO Kypca «AnreOpa W Hayala MaTEeMaTHYECKOTO aHanu3a» 0a30BOro ypoBHs s oOydaromuxcs 10 —11
KJlaccoB pazpaboTaHa Ha ocHOoBe DenepaabHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa CPEIHETo OO0IIero oOpa3oBaHHsA, C YUETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEABABISEMBIX K MAaTEMAaTUIECKOMY 00pa30BaHMIO, M TPAAULUI poccHiickoro oOpa3oBanus. Peannsanus
IporpaMmal o0ecrieunBaeT OBJIaJICHUC KIOYCBBIMHU KOMIICTCHUOUAMHU, COCTABJIAIOINMMU OCHOBY MJIA CaMOpPAa3sBUTHUA W HCIPCPBIBHOI'O
00pa3oBaHus, EIOCTHOCTh OOMIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI JMYHOCTH 00YJaIOIMIMXCS.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOTO aHAIM3a» SIBJSETCS. OJJHUM U3 HanboJiee 3HaUMMbIX B TPOrpaMMe CTapuIeil KOJIbI, TOCKOJIbKY,
C OJHOW CTOPOHBI, OH OOECIEYMBAET WHCTPYMEHTAIBHYIO 0a3y IS M3YYCHHS BCEX E€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHHI,
(hopMupyeT JOrHYecKOe U aOCTPAKTHOE MBIIIJICHUE yJaluXcsi Ha YPOBHE, HEOOXOIMMOM JJISI OCBOSHHUS KypCOB MH(POPMATHKH, OOIIIECTBO3HAHUS,
HCTOPHH, CIOBECHOCTU. B paMKax TaHHOTO Kypca ydaluecs OBJIaJIeBAlOT YHUBEPCATLHBIM SI3bIKOM COBPEMEHHOW Hayku, KOTopas (Gopmyaupyer
CBOM JIOCTIHKEHHS B MaTeMaTu4yeckoil popme.

Kypc anreOpsl 1 Hayasn MaTeMaTHYeCKOrO aHajIu3a 3aKJIaJbIBaeT OCHOBY JJISl YCIECIIHOTO OBJIACHUS 3aKOHAMU (DPU3UKHU, XUMUHU, OUOJIOTHH,
MOHUMAaHMSI OCHOBHBIX TEHIEHIUN HSKOHOMUKHM M OOILECTBEHHOW >KW3HU, IO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJB30BaTh MX B MOBCEJHEBHOW *U3HU. B TOXe Bpems OBlaZieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHM MAaTE€MaTUYECKUMH KOHCTPYKIHMSMHU pPa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTH YTBEPKICHUS,
HCIO0JIb30BaTh O0OOIIEHHE M KOHKPETH3alMio, abCcTparupoBaHHE M aHAIOTHIO, GOPMUPYET KpeaTMBHOE M KPUTHUECKOE MbIlieHHe. B xone
W3Yy4eHHUs aireOpbl U Haual MAaTeMaTHYecKOro aHaliu3a B CTaplIeil IIKOJIe y4alluecs IOJIy4aioT HOBBIM OIBIT pElIeHUs MPUKIATHBIX 33a/ad,
CaMOCTOSITEJIBHOTO TOCTPOCHHUSI MaTEMaTHYECKUX MOJENeH peallbHbIX CHUTyallMi U HMHTEPHpPETaldy IOJyYEHHBIX PEIIeHUN, 3HAKOMSTCS C
pUMepaMyd MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M B HMCKYCCTBE, C BBIJAIOUIMMUCS MaTEMaTHUYECKUMU OTKPBITUAMU M HX
aBTOPaMHU.

Kypc o6nagaer 3HaUYMTENBHBIM BOCIIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN peann3yeTcs Kak yepe3 y4eOHBI mMaTrepuall, CriocoOCTBYIOIIMIA
(hOopMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHMS, TaK M 4epe3 crneuuduky yueOHOU NesTENbHOCTH, TPEOYIOIe caMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3ybTar.

B ocHoBe MeToaukH 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHau3a JIKHUT JIeATENbHOCTHBIA MPUHIIUI O0ydEeHUS.

CrpykTypa Kypca «Anredpa u Hadalla MaTeMaTUYECKOTO aHAJIM3a» BKIIIOYAET CIEAYIOLIUE COoJepKaTeIbHO-MEeToquuecKkue TuHuu: «Yucna
U BBIYUCIEHUSD», «DyHKIUU U Tpadukn», «YpaBHEHUS M HEpaBeHCTBa», «Hauama MaTtemaTHdeckoro aHamusa», «MHOXkecTBa U JOTuKa». Bce
OCHOBHBIE COJIepP)KAaTeIbHO-METOIMYECKHE JTUHUHM W3Y4aloTCsi Ha MPOTSHKEHUHU JIBYX JIeT OOydeHUs B CTapiied IIKOJe, eCTECTBEHHO JOTONTHSS
Jpyr Apyra U TMOCTENEHHO HACHIIAsCh HOBBIMU TeMaMU U pa3fenaMu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, MMOCKOJIbKY 00beIMHSET B cebe



CoJiepKaHNe HECKOJbKUX MAaTeMaTHUYECKUX TUCHMIUIMH: airedpa, TPUrOHOMETPHs, MaTeMAaTHUECKUil aHalu3, Teopusi MHOXKecTB U Ap. Ilo mepe
TOTO KaK yJallrecs OBJaJeBaloT BCE OoJiee MIMPOKHMM MAaTEMaTHYECKHM alllapaToM, Y HUX MOCIeI0BaTeIbHO (GOPMUPYETCS M COBEPILIEHCTBYETCS
YMCHHUEC CTPOUTH MATCMATHYCCKYIO MO/JICIIb peam,Hoﬁ CUTyaluu, NpuMCHATb 3HAHUA, [IOJTYYCHHBIC B KYpCC «Anre6pa 1 Hadajla MaTEMaTHU4YCCKOI'O
aHaJN3ay, IJIsl PEIICHUS] CAMOCTOSTETIFHO COPMYIIMPOBAaHHON MaTeMaTHUECKON 3a/1a4H, a 3aTeM WHTEPIPETUPOBATH TOTY4YEHHBIN pe3yabTar.

CO[[ep)KaTCJII)HO-MGTOI[I/I‘-IGCKaSI JmHug «Yucna B BBIYUCICHUSDY 3aBCpuIacT (bOpMI/IpOBaHI/Ie HABBIKOB HCIIOJIb30BaHU HeﬁCTBHTeHLHLIX
qrcen, KOTopoe ObUIO HAauaTo B OCHOBHOM mIkoJie. B crapmieil mkone ocoboe BHUMaHUE yaensieTcss GOPMUPOBAHHUIO POYHBIX BEIUUCIUTEIBHBIX
HAaBBIKOB, BKIIIOYAKOIIINX B ce0s1 UCIOIL30BaHHE Pa3INYIHBIX q)OpM 3armcu HCﬁCTBHT@HBHOFO quciia, YMCHHUEC pallMOHAJIBHO BBITIOJHATH I[@flCTBHS[ C
HUMH, JeJlaTh NPHUKUAKY, OLEHUBATh pe3yibTar. OOydaromuecs MOIy4aroT HABBIKM NMPUOIMKEHHBIX BBIYUCIICHUH, BBIMOJIHEHMS JEHCTBUN C
qyucijiaMu, 3allMCaHHBIMU B CTaHI[apTHOﬁ Q)opMe, HUCIIOJB30BaHU MaTEMATHUYCCKUX KOHCTAaHT, OIICHUBAHUS YU CJIIOBBIX BBIp&)KCHHfI.

JIuaus «YpaBHEHHUS U HEPAaBEHCTBA» pealin3yeTcsl Ha MPOTSHKEHUM BCEro OOY4eHHUs! B CTaplIel IIKOoJe, MOCKOJIbKY B KaKIOM paszeine
MPOrpaMMbl MPETYCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3aaay. OOydaroliuecs OBJIaJIeBAlOT Pa3IMYHBIMU METOJAMU PEHICHHS LEJNbIX,
pallOHAJIBHBIX, HPPAHOHAJIbHBIX, II0Ka3aTCJIbHBIX, J'IOFapI/I(bMI/I‘—IeCKI/IX U TPUTOHOMETPHUUYCCKUX ypaBHeHHﬁ, HCpPaBCHCTB U HX CHCTEM.
[lonyueHHble yMEHUS WCIOJB3YIOTCA TMPU HCCIEJOBAaHUM (YHKIMHA C TOMOIIBIO NMPOM3BOJHON, PELIEHUMH NPUKIATHBIX 3ajad U 3a7ad Ha
HaX0XeHWEe HanOOJbIINX U HAUMEHbIINX 3HaUeHuN QyHKIMK. JlaHHas colepikaTenbHasl JIMHUS BKIIIOYAeT B ces Takke popMUpOBaHUE YMEHU il
BBITNOJIHATE PAcUYETHI MO (hopMysaM, IPeoOpa30oBaHUs LENbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkxke
BBIPQXKEHUH, COJepXkaluX CTeNeHH U Jjorapu¢msl. biaromaps n3ydeHHro anredpanyeckoro Mmarepuaiga MPOUCXOIUT JalibHeilee pa3sBUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHHUS YdallMXcs, (OPMHUPYIOTCS HABBIKM JETyKTUBHBIX PAacCyXJEHHUH, pabOThl C CHMBOJIbHBIMHU
(dopmamu, IPeCTaBICHNUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB U HepaBeHCTB. Anredpa npezaraeT 3(p(peKTuBHbIe HHCTPYMEHTbI
IUISl PELIeHNs IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HarJsIHO JEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK A3bIKA HAYKH.

CopnepxaTtenpHo-MeToAMUeCKast TMHUA «DYHKIUU U rpaduKn» TECHO MEPeIieTaeTcs ¢ APYrUMHU JIMHUSAMHU Kypca, TOCKOJIbKY B KAKOM-TO
CMBbICIIE 3aa€T MOCIENI0BaTEIbHOCTh U3y4eHUsl MaTepuana. V3yueHue cTeneHHo, noka3aTelbHOH, JIOrapu(pMUIECKONH U TPUTOHOMETPUUECKUX
(GyHKLIUH, X CBOMCTB M I'paMKOB, UCIOJIb30BaHWE (DYHKLUMH JUIS pElIeHUs 3aj1ad U3 APYrHX y4eOHBIX MPEIMETOB U PEaJbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMAaTUYECKUM AaHaJIU30M, TaK M C pELIeHWeM YypaBHEHUIl M HepaBeHCTB. [Ipu 3TOM 00JjblIO€ BHUMaHUE YAEISETCA
(opMUPOBaHUIO YMEHUs BbIpaXaTh (POpPMYIaMy 3aBUCUMOCTH MEXJy pa3IMYHbIMU BEIMYMHAMU, UCCIIEA0BATh MOJIy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Matepuain 3Toi coJiepKaTeabHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH U HABBIKOB, NO3BOJISIOIIUX BhIpaXKaTb 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3ivyHOU (hopMme: aHAIUTHUYECKOW, rpaduueckoil U ciaoBecHOM. Ero usydyeHue crocoOCTBYET pa3BUTHIO aIrOPUTMHUUYECKOTO
MBIIUIEHUS], CIOCOOHOCTH K 0000IEHUIO U KOHKPETH3ALMH, UCII0JIb30BAaHUIO aHAIOTUH.

CopnepxarenpHas nuHMs «Hadana maTeMaTnyeckoro aHajm3a» MO3BOJIAET CYIIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTU4YECKUX, TaK U
MPUKIIAJHBIX 3a/1a4, JOCTYMHBIX O0yJaroIUMCs, Y KOTOPBIX MOSIBIIAETCS BO3MOKHOCTh MCCIIE0OBATh M CTPOUTH I'padKi (PyHKIMH, ONpenessTh
UX HauOOoJbLINEe U HAaUMEHbIINE 3HAUEHHs], BBIYUCIATE IUIOMAAN GUIYyp U 0OBEMBI Tel, HAXOIUTh CKOPOCTH M YCKOPEHUs IpoleccoB. JlaHHas
coJiepKaTenbHast IMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTU IOCTPOECHUS MaTEMaTUUECKUX MOJIEJIEH PEaIbHBIX CUTYallMi, HAX0KICHHS HAUITYYILIEro
peleHus B MPUKJIAHBIX, B TOM YHCJI€ COLMATbHO-I)KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAaMM MAaTeMaTHYECKOT'O aHaJIM3a CIIOCOOCTBYET



Pa3BUTHIO a0CTPaKTHOTO, (OPMATIBHO-JIOTUYECKOTO M KPEATHBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN pPAcCHO3HABATH MPOSIBICHHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE W UCKyccTBe. OOyyarommecs y3HAIOT O BBIJAIOIIUXCS PE3yNbTaTaX, MOJTYYEHHBIX B XOJ€ Pa3BUTHUSI MaTeMaTHKH
KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOAMYECKasE JTUHUS «MHOXeECTBa M JIOTHKa» B OCHOBHOM IIOCBSILEHA 3J€MEHTaM TEOPUM MHOXECTB. TeopeTuko-
MHO>KECTBEHHBIE IPE/ICTABICHUS MPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKW M MpeAaraloT HauboJjiee YHUBEPCAJIBHBIM SI3BIK,
00BEeTMHSIOMNN BCE Pa3/Iesibl MAaTEMATHKH M €€ MPHUIIOKEHHIA, OHM CBA3BIBAIOT pa3Hble MaTeMaTUYeCKHEe TUCIMIUIMHBI B eInHOE 1enoe. [loatomy
BA)KHO J1aThb BO3MOYKHOCTh IIKOJIBHUKY IIOHMMATh TEOPETUKO-MHOYKECTBEHHBIM S3BIK COBPEMEHHOM MATEMATHKH M HCIOJIB30BaThb €ro JUIs
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hauyana MaTeMaTHYeCKOTO aHAINW3a» MPHUCYTCTBYIOT TAaK)KE€ OCHOBBI MAaTEMaTHYECKOI'O MOJEIMPOBAHHUSA, KOTOpHIE
MpU3BaHbl CPOPMUPOBATH HABBIKM MOCTPOECHUS MOJENEH peabHbIX CUTYallUi, UCCIEOBAaHUS ATUX MOJEIEH C MOMOIIbIO amnmapaTa ajredopsl U
MaT€MAaTHYECKOr0 aHajiu3a M WHTEPHPETAlMM IOJyYEHHBIX pE3yJIbTaToB. Takue 3aJaHusl BIUIETEHBl B KAXKJBIA W3 PA3JENIOB IPOrPAMMBIL,
ITIOCKOJIBKY BECh Marepual Kypca IIUPOKO HCIONB3YETCS JUIS pelIeHUs NPUKIAAHBIX 3anad. [Ipu pemeHun peanbHbIX MPAKTHYECKHX 3a71ad
y4aniiecs: pa3BUBalOT HAONIOAATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIOJIB30BATh AHAJOTHIO, 0000IIaTh U
KOHKpPETU3UPOBaTh Mpobiemy. [lesTenbHOCTh Mo (GOpMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a]lad OPTAHU3YETCS B MPOLIECCE M3YUEHUS
BCEX TeM Kypca «Anredpa 1 Hayajla MaTEMaTHUYECKOTO aHAJIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

B y4ebHOM 1uTaHe Ha M3ydeHHe Kypca aireOphl U HadaJl MaTeMaTHYEeCKOTO aHaIn3a Ha 6a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce
u 3 vyaca B Henento B 11 kimacce, Bcero 3a aBa rojaa ooydyenus — 170 gacos.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Ymncna v BbIYUCICHUS

Parmonanbubie yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, TPOLEHTHI, OCCKOHEYHBIE MEPUOANYECKHe ApoOH. Apudmernyeckue
orepanuy ¢ pallMOHAJIBLHBIMU YHCIaMH, IPeoOpa30BaHus YMCIOBBIX BeIpakeHUN. [IpumeneHune apoOeit 1 MpOLEHTOB AJIsl pEeLIeHUs TPUKIIaTHBIX
3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI U PEATIbHOMN KU3HMU.

JleiicTBuTenpHble 4yuciaa. PanuoHanbHble W UppalMOHalbHBIE 4KcCIa. ApUPMETHYECKHE ONEepalud C JCHCTBUTEIbHBIMM YHCIAMHU.
[TpuOnmxEHHBIE BBIYUCIICHUS, TIPABUIIAa OKPYTJICHUS, TPUKUAKA U OLIEHKA PE3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mokazateneMm. CranmapTHas (opma 3amucu JeHCTBHTENBbHOTO umcia. Vcmonp3oBanue moaxonsmeid (GopMbl 3amuch
JNEeUCTBUTENBHBIX YHCEN ISl pelIeHHsI MPAKTUYECKHUX 3aad U IPECTABICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JleficTBus ¢ apupMeTHIecCKUMHU KOPHSMU HaTYpajJbHOM CTENEHH.

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETpHUECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo 1 HHTEpBajoB.

Pemenue nenbix u IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanroHaibHbIX ypaBHEHUN U HEPABEHCTB.

Pemenue TpuroHoOMeTpUUECKUX YpaBHEHHIA.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATeMAaTHUECKUX 3a/1a4 U 3a/1a4 U3 PA3IMYHBIX 00JIacTeil HAYKH U pealbHOMN JKU3HH.

DyHKUUM U TPapuKU

Oynkuus, crnocods! 3aganus pynkuuu. ['paduk Gyakinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh ompeneneHus W MHOXKecTBO 3HaueHuWd QyHkuuu. Hymu ¢yHxmuu. [IpoMexyTku 3HAKOMOCTOSHCTBA. UETHBIE W HEUETHBIC
G yHKIHH.

CrenenHas ¢yHKIMS ¢ HATypaJIbHBIM U 1IeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHS N-Oi CTENEHU.

TpuronomeTrpuyeckas OKpy:KHOCTb, OTIIPE/IeTICHHE TPUTOHOMETPUUECKUX (DYHKIIMN YHCIOBOTO apTyMEHTA.



Hayana MaTeMaTH4ecKOro aHajau3a

[TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS NTOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE MOCIE0BATEIbHOCTH.

Apudpmernueckass M reoMeTpuyeckas Iporpeccud. beckoHeYHO yObIBaromas reomeTrpuueckas mporpeccus. Cymma OecKOHEYHO
yOBIBaromeil reoMeTpudeckoil mporpeccun. @opmyna CIOKHBIX MPOIEHTOB. VICIONb30BaHWE MPOTPECCHH ISl PEIICHUS peajbHBIX 3a/ad
HPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHuoxecTBO, omepanuud HajJ MHoXKecTBamu. [luarpammer Ditnepa—Benna. [lpumeHeHHne TeOpeTHKO-MHOKECTBEHHOTO ammapara Jist
OTIMCAHUs PEATbHBIX MPOIECCOB U SIBJICHUH, TIPH PEIIEHUH 3a/1a4 U3 IPYTUX YI€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeACTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucaa v BbIYUCTEHUS

Hatypanbnble u nensie yncna. [Ipu3Haku 1€MMMOCTH LIETBIX YHCE.
CreneHb ¢ paniMoHaIbHBIM NTOKa3aresneM. CBOWMCTBA CTEIICHH.
Jlorapudm yucna. Jlecatnynbie U HaTypaibHbIE JOTaApUPMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeoGpa3oBanue BhIpaKEHUH, COIEPKALIUX JOTapru(MBI.

[IpeoOpa3oBanue BhIpaKEHUI, COAEPIKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelIeM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUH. Perienne npukiagHbIX 3a/1a4 ¢ IOMOIIBIO CHUCTEMbI JIMHEWHBIX YPaBHEHUH.
CucTtemMbl 1 COBOKYITHOCTH pPallOHATIBHBIX YPABHEHUN U HEPABEHCTB.

HpI/IMeHCHI/Ie ypaBHeHHfI, CUCTEM U HCPABCHCTB K PCHICHUIO MATECMATHYCCKHUX 3a4a4 W 3a4a4 U3 pa3INYHBIX obOnacreit HAaYyKHU 1 peaﬂLHOﬁ
KH3HH.

DyHKUUH U TPaPUKHU
Oyukus. [lepuonnueckue QyHkuuu. [IpoMexyTku MOHOTOHHOCTH (PyHKIMHM. MakcUMyMbl U MUHMUMYMbI (QyHKIuH. HauOoinbinee u
HaMMeHblIlee 3HaYeHne (QYHKIMH Ha IPOMEXYTKE.



Tpuronomerpudeckue GyHKIIUN, UX CBOICTBA U rpadUKy.

[Toxa3zaTtenpHast u norapudmudeckas GyHKINU, KX CBOHCTBA U TPAPUKH.

Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] YpaBHEHUN U TMHEUHBIX CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUH U1l HCCIIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT NP PEUICHUU 3a/1a4 U3 APYrUX
y4eOHBIX IPEAMETOB U PEaTbHOMN KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

HenpepriBHble (pyHKIMN. MeTo1 MHTEPBAJIOB JIJIsl pEIIEHHsI HEPAaBEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBoiHbIE 371€MEHTAPHBIX PYHKUINNA. DPOPMYIIbl HAX0XKACHUS TPOU3BOTHON CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIMH.

[IpumeHeHne MpPOW3BOJHONW K MCCIEAOBaHMIO (PYHKUIMNH HAa MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxknenune HanOOJBLIET0 U HAaUMEHBILETO
3HaueHUs (YHKIUU Ha OTpPE3Ke.

[IpumeHeHre TPOM3BOJHON JJIsi HAXOXKJIEHUS HAWJIY4IIEro pelIeHHs B MPUKIAIHBIX 3a/adax, JUIsl ONpelesIeHHus CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MU TpadUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

HHTerpain, ero reomeTpuueckuii 1 Gu3nUecKuii cMpIci. Beraucienne narerpana mo ¢popmyne Herorona—Jleitoauia.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yaeOHOro npeamera «MaremaTika T0JKHO 00ecTiednBaTh JOCTHKEHUE HA YPOBHE CPETHETO O0IIEero 0Opa3oBaHus CIEIYIOMNX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl yueOHOro npeamera «MaremaTrka» XxapakTepu3yroTCs:

I'paxxmanckoe BOoCIIUTaHUE:

C(POPMHPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMKM OOYy4aroIlerocs KaK AaKTHUBHOTO M OTBETCTBEHHOIO WIEHA POCCUIHCKOrO OOIIEeCTBa,
MPE/ICTAaBJICHUEM O MaTeMAaTUYECKUX OCHOBaX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIEHUH, MpOLEAyp TIpakJaHCKOTO 0OIecTBa
(BBIOOPBI, OIIPOCHI U TIP.), YMEHUEM B3aUMO/JICHCTBOBATh C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH C UX (PYHKIUSAMU U Ha3HAUECHUEM.

[TarpnoTryeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCHUMCKONW TpakJaHCKONW MJIEHTUYHOCTH, YBaXXEHHUS K MPOIUIOMY MU HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHMEM K IOCTH)KCHHAM POCCHUMCKAX MAaTE€MaTHKOB M POCCHUHCKOM MAaTEMaTHYECKOW IIKOJBI, K HCIOJIB30BAHHUIO JTHX
JOCTHXKEHUM B PYrUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHMEM JyXOBHBIX ILIEHHOCTEH POCCHUICKOro Hapojaa; CHOPMHUPOBAHHOCTBIO HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO MOBEICHMS,
CBS3aHHOI'O C IPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUN HAyKH M JAEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IIOCTPOCHUE
yCTOMUMBOTO OyAyIIero.

DCTEeTHYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOILIEHHEM K MHUPY, BKJIIOYasl CTETUKY MaTeMaTHUECKUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aJau, pelIeHui, pacCyKIeHU;
BOCIIPUMMYHUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIN4HbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHMsS HPUMEHSATh MaTeMaTHUeCKHUEe 3HAaHUSA B HMHTEpecax 3J0poBOro M 0Oe3omacHoro obpasza >KU3HH,
OTBETCTBEHHOI'0 OTHOILEHUS K CBOEMY 3/10pPOBBIO (3710pOBO€ MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OT/AbIXa, peryispHas pusnueckas
aKTHUBHOCTH); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, IPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM JIEATENBHOCTBIO.

TpynoBoe BocuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHUEM LEHHOCTH TPYIOJIOOUS; MHTEPECOM K pPA3IUUHBIM cdepaMm MpodecCHOHATBHON JesTeTbHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOHN M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD Oyaymieil mpodeccuu 1 pearn3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIEC IUIaHbl; TOTOBHOCTBIO M CMOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHIO M CaMOOOPa30BAaHUIO Ha MPOTSHKEHUHM BCEH JKM3HU;
TOTOBHOCTBIO K aKTUBHOMY Y4YaCTHIO B PELICHHUM NIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.



ODKOIOTHYECKOE BOCITMTAHUE:

C(bOpMI/IpOBaHHOCTBIO BKOJIOI‘I/I‘IGCKOf/'I Ky.HLTprI, IIOHUMAaHHUEM BIIMSAHHUSA COILIMAJIBHO-DKOHOMHNUYCCKUX HpOHGCCOB Ha COCTOSIHUEC HpI/IpOI[HOf/'I
M COIMAIBHOM CpeJbl, 0CO3HAHWEM TJI00ALHOTO XapaKTepa SKOJIOTHYESCKHX MPOOJIeM; OpHECHTANEH HAa MPUMCHEHHE MaTEMaTHYeCKUX 3HAHUN
JUISl PEIIeHUs 3a7a4 B 00JIACTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS TIOCTYIIKOB M OIEHKM MX BO3MOKHBIX TOCIIEICTBUM JIJISI OKPYKAIOIIEH
CpeIbl.

HGHHOCTI/I HaquOFO IIO3HAHMUA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUSI HAayKHM M OOILECTBEHHOW IpPaKTUKH,
IIOHUMAaHHUEM MaTeMaTI/ILIGCKOI\/’I HaYKI/I KakK C(bepI)I LIe.]'IOBC‘-IGCKOI\/II JACATCJIBHOCTHU, 3TAIIOB e pa3BI/ITI/I$[ 1 3HAYUMOCTHU IJIs1 paSBI/ITI/Iﬂ OUBUJIN3alIN,
OBJIAJICHUECM A3BIKOM MAaTEMAaTUKU U MaTeMaTquCKOfI Ky.]'[BTypOI\/’I KakK CpC}ICTBOM ITIO3HAHUA ana, TOTOBHOCTBHIO OCYHIGCTBJ'HITB HpO@KTHyI-O n
HCCHCHOB&TCHBCKYIO NCATCIIBHOCTD I/IHI[I/IBI/II[yaJ'II)HO U B rpynne.

METAINPEAMETHBIE PE3YJIbTATHBI
MeramnpeaMeTHbIE  pe3yNbTaThl OCBOCHUS MPOTpaMMbl  ydyeOHOro mpeaMera «MaTemaTuKay  XapakTepHU3YIOTCS  OBJIAJICHUEM
YHUBEPCATBHBIMU HO3ZHAGAMEIbHLIMU OCliCMBUAMU, VHUBEPCAIbHOIMU KOMMYHUKAMUBHLIMU OeUCMBUAMU, VHUBEPCANbHbIMU pPecyIsmUHbIMU
oeticmeusmu.
1) Vuueepcanvuvie nosnasamenvhvle Oeiicmeus, obecneuusaiom Gopmuposanue 6A306bIX KOSHUMUBHLIX NPOYECCO8 0OVUAIOUUXCS
(oceoeHue Memooo8 NO3HAHUSL OKPYICAOWe20 MUpa, NpUMeHeHue JN02U4eCKUX, UCCIe008ameNbCKux onepayutl, yMeHuti pabomamsv c
ungopmayueti).
bazoBrie Tornyeckue JICHCTBH:
® BBIABIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC IMPU3HAKM MATEMATHYECKHUX OOBEKTOB, MOHATHH, OTHOIICHUH MEXKIYy MOHSATHUSIMU,
(dhopMyIUpOBaTh OMpEICICHUS TMOHATHN; YCTaHABIWBATH CYIICCTBEHHBIH MpPHU3HAK KiIacCHU(UKAIIMU, OCHOBAHHS I OOOOIIECHUS H
CpaBHEHUS, KpUTEPUHU TIPOBOIMMOTO aHAJIN3a;

® BOCIPHHHMATH, (POPMYIUPOBATH U MPEe0OPA30BLIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIC, €AIMHUYHbIC, YACTHBIC U OO0IINE;
YCIIOBHBIE;

® BBIABIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W M MPOTHUBOpEYHUs B (paKTaX, JAaHHBIX, HAOMIOACHUSIX M YTBEPKIACHUSIX;

npeaiaraTb KpUTEPUH JJIS BBISBJIICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHI;

® JIeNaTh BBIBOJBI C HCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX M HHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKITIOUEHUN 10 aHATIOTUH;

® TPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIhCTBA MAaTEMAaTHUECKUX YTBEP)KJIEHUH (TpsSMbIE U OT IPOTUBHOTO), BEICTPAUBATh apryMEHTAIIHIO,

MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXIACHUS U BHIBOJIBI;
e BBIOMpATH CIOCOO perieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIeHHS, BRIOMpATh HauboIee MOAXOAAIUN C YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).



bazoBrie nccienoBaTenbCKUe ASHCTBUS:

MCIOJb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOMPOCH], (HUKCHUPYIOIIUE MPOTUBOPEUHE,
npo0JieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TO3UIUIO, MHEHHE,

MIPOBOJIUTH CaMOCTOSITEIBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, HCCICIOBAHME II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTW4ecKOTro
00BEKTa, SBICHUS, IPOLIECCA, BHISBICHUIO 3aBUCUMOCTE MEX Ty 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (OpPMYIHpOBaTh 00OOILIEHUSI U BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO HAOIIOIEHUS, MCCIENI0BAaHUSA, OLEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 000O0IICHHUI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIABUTATH MIPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabota c undopmarueii:

BBISIBIIATH Ae(pULINTHI HH(OPMALIMHY, JaHHBIX, HEOOXOAUMBIX /Ul OTBETa Ha BOIIPOC U JUIsl pElIeHUs 3a/1auu;

BbIOMpATh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJU3WPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MpeACTaBICHHUS;

CTPYKTYpPUPOBATh HH(OPMALIMIO, TPEJICTABIATH €€ B Pa3IMYHBIX (popMax, WILTIOCTPUPOBATH rpapUuecKu;

OIIEHMBATh HAAEKHOCTh HH(POPMALIMH [0 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvbhvle KoMMyHUKamugHvle 0eticmeust, 00ecneuusarom c@hopmuposanHoCns COYUATbHbIX HABLIKOS 00YUAIOUUXCA.
Oo1euue:

BOCIIPUHUMATh U (OPMYIHUPOBATh CYKIEHHUS B COOTBETCTBHM C YCJIOBHUSMU U IIENIIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIlIeHHUs 3a/ayl, KOMMEHTUPOBATh MOITY4YE€HHBII
pe3yinbTarT;

B X0J€ OOCYXIECHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, IMpOOJEMBbl, peliaeMol 3aJayd, BbICKA3bIBaTh HICH,
HaIlEJICHHbIE Ha MOUCK PELIEHHs; COTIOCTABIISITh CBOU CYKIEHUS C CY)KICHUSMU IPYTUX YYACTHUKOB TUAIIOTa, 0OHAPYKUBATh pa3inyne
U CXOJCTBO MO3UIUI; B KOPPEKTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3YJIbTaThl pEHIeHHs 3a7add, OSKCIEPUMEHTa, KCCIEA0BaHUs, IIPOEKTa; CaMOCTOSTENLHO BBIOUpaTh (opmar
BBICTYIUICHHUS C YY4ETOM 3a/1a4 MPE3CHTALUU U 0COOEHHOCTEN ayUTOPHH.

COpr,Z[HI/ILIeCTBO .

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIMBHIyalbHON PabOTHl MPHU PELICHUH y4eOHBIX 3ajay; MPUHUMATh LElb
COBMECTHOH JIeITEIbHOCTH, MJIAHWPOBATh OPraHU3AIMI0 COBMECTHON paboThl, pacipeAessTh BUAbI paboT, JOrOBapUBaThCs, 0OCYXIaTh
IpoIecC U pe3yabTaT paboThl; 060011aTh MHEHHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYNIOBBIX (opmax paboTsl (00CYykIeHUs, 0OMEH MHEHHH, «MO3rOBbIE IITYPMbD» M HHBIC); BBIIOJHATH CBOIO 4acThb
paboThl U KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMH WIEHAMHM KOMaH]Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOMIMH MPOIYKT 1O
KPUTEPHIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS.



3) Vnusepcanvnvie pecynamugnsle oeticmausi, 06ecnedugarom Gopmuposanue cCMvlcio8blX YCMAHOBOK U HCUSHEHHBIX HABBIKOG JUUHOCHIU.

Camoopranu3zanus:

COCTABIIAATh IUIAH, aJTOPUTM pEIICHUS 3aJa4yd, BBHIOMpATh CHOCOO pemeHus ¢ YY4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX

BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpOJIb:

® BJIAJICTh HaBbBIKaAMU MMO03HABATEIILHOM pe(bJIeKCI/II/I KaK OCO3HaHus COBCPIIACMBIX I[CfICTBHfI U  MBICJIMTCIBHBIX IIPOLCCCOB, HX
Pe3yIbTATOB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIEcca U pe3yiibTaTa peleHus] MaTeMaTHYeCKO! 3a/1a4H;

¢ TMPCABHUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpHU PCHICHUHN 3ada4d, BHOCUTHb KOPPCKTUBLI B JCATCIbHOCTH HAa OCHOBC HOBLIX
00CTOSATENHCTB, TAaHHBIX, HAWJCHHBIX OMMUOOK, BBISIBIIEHHBIX TPYTHOCTEH;

® OLOCHUBATbL COOTBETCTBUC pE3yjibTaTa HCIUW W YCIOBUAM, OOBICHSITH MNPUYUHBL JOCTHIKCHUSA HWIW HCAOCTHXXCHUSA PE3YJIbTATOB
NeSITeNIbHOCTH, HaXOJUTh OMINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «Anredpa W Hayajga MaTeMAaTUYECKOTO aHallM3a» Ha YpPOBHE CpeaHero oOmiero o0pa3oBaHMs JIOJHKHO
o0ecrieunBaTh JOCTIKEHHE CIICAYIOUINX MTPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KJIACC

Yucya ¥ BLIYUCTIEHUS

OrnepupoBaTh MOHATHAMU: PAIMOHAIILHOE U ACHCTBUTEIHHOE YMCII0, OOBIKHOBEHHAS U ACCATUYHAS APOOb, MIPOIICHTHI.

BrimonHsaTe aprudmMeTHyecKrue onepaniy ¢ palioHATBHBIMHU U ISHCTBUTEIIBHBIMUA YUCIIAMH.

BrimoaHsaTe npubanKEHHBIC BRIYUCIECHHUS, UCIIOJIB3YS MPaBHIIa OKPYIJICHUS, ACJIaTh MPUKHUIKY U OIIEHKY pe3y/IbTaTa BEIYMCICHHM.

OnepupoBaTh MOHATHAMH: CTENEHb C IENBIM IMOKa3aTesieM; CTaHIapTHas (opma 3alucu JIeHCTBUTEILHOTO YHUCIA, KOPEHb HATypalbHON
CTETEeHHU; UCIIOJIb30BATh MOAXO A0 (POPMY 3aITUCH AEHCTBUTEIBHBIX YUCEI AJIsl PeIICHUs IPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSAMU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJBHOTO Yria; MCIOJIb30BaTh 3aUCh MPOU3BOJILHOTO YIiia yepe3 oOpaTHbIE
TPUTOHOMETpHYECKUE (DYHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSMH: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO; II€JIO€, palMOHAIbHOE, MpPpPAlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BrimonHsaTs ipeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI U pelIaTh TPUTOHOMETPUUYECKIE YPABHEHHUS.

BrImonHATE IpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX BBIPAXKEHUN U PEIIaTh OCHOBHBIE TUIIBI LIETBIX, PAIMOHAIBHBIX U
HppaLMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.



[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUS MaTeMaTHYECKHX 33/1a4 U 33J1a4 U3 pa3IMyHbIX 00JacTell HAyKH U PeabHOM KU3HHU.

MoenupoBaTh peayibHbIe CUTYallUd Ha fA3bIKE anreOpbl, COCTABIISATh BBIPAKEHHS, YpaBHEHMs, HEPABEHCTBA 10 YCIOBHUIO 3aJayH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM alIapara aareOpsl.

DOyHKIUH U rpaGuKU

OmnepupoBarh NOHATHUSAMH: (YHKIHUS, CIIOCOOBI 3amaHus (DYHKIWH, OOJACTh OINpENesIeHUs M MHOXKECTBO 3HaueHWH (yHKumu, rpadux
GbyHKIMHU, B3aUMHO 0OpaTHBIE (DYHKIIHH.

OnepupoBaTh NOHATUAMH: YETHOCTb U HEUETHOCTh (DYHKIMU, HYIH (QYHKIUU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Wcnonb3oBatek rpaduku QyHKIUN A5 peLIEHUS] ypaBHEHUI.

Crpouts u untaTh rpaduKy IJMHEWHON (PYHKIINHU, KBAIPAaTUYHON (PYHKIIMY, CTETIEHHON (PYHKIIMU C LIEJIBIM OKa3aTeeM.

Hcnonb3oBath rpaduku QyHKIUI 1715 MCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUM 3a/1a4 U3 JIPYTUX Yy4eOHBbIX MPEIMETOB U
peayibHOM JKHU3HH; BbIpakaTh (JOpMyJIaMu 3aBUCUMOCTH MEXK/Y BEIMUYNHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh NOHATUAMHU: OCJIEI0BATEIBHOCTD, apu(PMeTUIecKas U reoMeTpuyIecKasi Iporpeccuu.

OnepupoBaTh TOHATHSMHU: OECKOHEUHO YOBIBaIOIas reoMeTpuuecKas MPOrpeccHsi, CyMMa OECKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOMN
IIPOTPECCHUHN.

3agaBaTh MOCIEA0BATEIBHOCTH PA3INYHBIMU CLIOCOOAMH.

Hcnonb3oBaTh CBOKCTBA MOCIEAOBATEILHOCTEN U MPOTPECCUM IJI PEHICHUS PeaIbHBIX 3a7a4 NPHUKIAIHOTO XapaKkrepa.

MHo:kecTBa H JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONI€PALIMK HaJl MHOXKECTBAMH.

Hcnosp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Uil ONHCAaHUSA PEAIbHBIX IIPOLECCOB M SBJICHHUW, IIPU PELICHWM 3a4ad U3 JIPYIuX
y4eOHBIX IIPEAMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIECACTBUE, TOKA3ATEIbCTBO.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

OnepupoBaTh NOHATUSAMHU: HATYpaJIbHOE, 1IEJI0€ YUCIIO; UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU LIEJIBIX YHCEIl, Pa3JI0KEHHE YUCIIa Ha IPOCThIE
MHOKUTENH I PELLICHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEJIEM.

OnepupoBath MOHATHUAMHE: JIOTapuUM YKCIa, JECITHUHBIE U HATYPalbHbIE TOTAPHU(PMBL.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBa CTENeHH AJisl MpeoOpa3oBaHMs BhIPAXKEHUI; OTIEpUPOBATH MOHSATUSMU: MOKa3aTeIbHOE ypaBHEHUE W HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHNUI U HEPABEHCTB.



Beimonnate mpeoOpa3oBaHusl BBIPAKEHUH, COJEpKAIIUX JOTapu(Mbl; ONEPUPOBATh MOHATHIMHU: JIOTApU(PMHUECKOE ypaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxoutsb perieHus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMM: CHCTEMA JUHEHHBIX ypaBHEHUN U €€ pellleHue; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH Ui PELIEHUS
MIPaKTUYECKUX 3a1a4.

HaxonuTts pemienus npoCcTeNInX CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHU W HEPABEHCTB.

MonenrpoBaTh peajabHble CUTYAllUU Ha SI3bIKE alireOpbl, COCTABIATh BBIPAXKEHMSI, ypaBHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO 3ajauH,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAaHUEM anmnapaTa ajireOpsl.

DyHKIUHN U TPa@UKH

OnepupoBaTh NOHATUSAMU: NTEpHOINYECKast QYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKU dKCTpeMyMa (pyHKIMHU, HauboJbllee U
HauMeHblIIee 3HaueHUs! GYHKIIMU Ha TPOMEXKYTKE; UCIOJIb30BaTh UX I UCCIIEOBAaHUS (PYHKIINU, 3aJaHHOU IpaduKoM.

OnepupoBaTh MOHATHAMH: Tpa@UKU TOKa3aTeNbHOM, JorapupMuueckoil ¥ TpUTOHOMETpUUYecKuX (YHKUIUN; u300paxarb WX Ha
KOOPJIMHATHON TJIOCKOCTH U MCIIOJIb30BATh JJISl PELICHUS YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IJIOCKOCTH TpadUKHU JTUHEHHBIX YpPaBHEHMM M MCIOJb30BaTh HMX JJIS PELIEHUS CHUCTEMbl JMHEMWHBIX
YpaBHEHUU.

Hcnonb3oBatk rpaguky GyHKIMH J1s MCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN N3 APYrUX Y4eOHBIX JUCLUIUIMH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh NOHATUSAMM: HeNpepbiBHas (DyHKLIMS; NPOM3BOAHAS (YHKIMH; HUCIOJIb30BATh IEOMETPUYECKUH M (PU3HUYECKHH CMBICI
IIPOU3BOTHOM Ul PEIICHUS 3a1au.

HaxonuThk npou3BoHbIE 371€MEHTapHBIX (DYHKIMHA, BEIYUCIIATH IPOU3BOAHBIE CyMMBI, IPOU3BEACHNUS, YACTHOTO (DYHKIIMH.

Hcnonps30BaTh NPOU3BOJHYIO ISl UCCIENOBAHUS (DYHKIMM HA MOHOTOHHOCTb M SKCTPEMYMBI, IPUMEHSATh PE3yJAbTaTbl MCCIEJOBAHUSA K
MIOCTPOEHUIO I'Pa(hUKOB.

Hcnosb30BaTh MPOU3BOIHYIO [UI HAXOXKICHHS HAUTYYIIErO PEIICHUs B IPUKJIAJHBIX, B TOM YHCJIE COLUAILHO -9KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATUAMU: IEPBOOOPA3HASL U MHTErpaJl; IOHUMATh F€OMETPUUECKUI U (PU3NYECKUN CMBICI HHTErpaa.

Haxonuth nepBooOpa3Hbie 3/1eMEHTApHBIX (PYHKIUH; BBIYUCIATh HHTErpai 1o Gpopmyne Herorona—JleiiOnuma.

Pemare npuxiazHble 3a7add, B TOM 4YHCJIE COLUAIbHO-3KOHOMHYECKOT0 M (U3MUECKOTO XapakTepa, CpelCTBAaMM MaTeMaTHYeCKOTro
aHaJIn3a.
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