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MNOACHUTEJIbHAS 3AIINCKA
Pabouast mporpamma ydeOHOTO Kypca «Anredpa ¥ Havajga MaTeMaTHYECKOro aHaln3ay 0a30BOTO ypoBHs miig oOywaromuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DenepanbHOTO rocyIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAAPTa CPEAHEro OOIIero o0pa3oBaHHs, C YUETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBAaHUH, MPEABIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAIUIUNA POCCHUICKOTO 0Opa3OBaHUS.
Peanuzanuss mporpamMMbl  00€CNEYMBACT OBJAJCHHE KIIFOUYEBBIMH KOMIECTCHIMSIME, COCTABJISIFOIIMMUA OCHOBY JUISI CAaMOpPa3BUTUS U
HETPEPHIBHOTO 00pa30BaHMs, IIEIOCTHOCTh OOIIEKYIbTYPHOTO, THYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JINYHOCTH O0yYArOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YECKOTO aHalU3a» SBIAETCS OJHUM M3 Hauboyee 3HAYUMBIX B MPOTrpamMMme CTapiliell IIKOJIBI,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH O0ECIEYNBACT MHCTPYMEHTAIbHYIO 0a3y IJIs M3Y4YEHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IpYyrou
CTOPOHBI, (JOPMUPYET JIOTUISCKOEC W aOCTPAKTHOE MBIILICHUE YYAIIUXCsl Ha YPOBHE, HEOOXOJMMOM JUJIsi OCBOCHHUS KYpPCOB WH()OPMATHKH,
00IIeCTBO3HAHMSI, HCTOPUH, CJIOBECHOCTH. B paMkax NaHHOTO Kypca ydJalluecs OBJIaJIEBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopasi GOpMyIUPYET CBOH JOCTHXKEHUSI B MaTeMaTU4YecKoil popme.

Kypc anre6pbl m Hauan mMaTeMaTHYeCKOro aHalu3a 3aKJIagblBaeT OCHOBY JJIs YCIEUIHOTO OBIAJCHUS 3aKOHAMHM (DU3UKU, XUMHU,
OMOJIOTUY, TOHUMAHUS OCHOBHBIX TCHJICHIIUI SKOHOMHKH W OOIIECTBEHHOU XU3HH, ITO3BOJISICT OPUECHTHPOBATHCS B COBPEMEHHBIX MH(PPOBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHX, YBEPCHHO HCITOJI30BAaTh X B MTOBCEIHEBHON XU3HU. B TOXe BpeMs OBJaJieHuEe aOCTPAKTHBIMHU U JIOTHYECKU
CTPOTMMH MaTEeMATHYECKUMU KOHCTPYKIUSMU DPa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATh HMCTUHHOCTH YTBEPIKICHUS,
MCIIONIb30BaTh 0000IIEHNE U KOHKPETHU3alHI0, abCTparupoBaHue U aHaJoTHI0, POPMHUPYET KpeaTMBHOE M KPUTHUYECKOE MbIIUIeHHE. B xome
W3YYCHHUS anreOpbl U Havajl MaTeMAaTHYECKOTO aHallM3a B CTAPIICH IIKOJE YYal[Uecs MOMydJarOT HOBBIM OMBIT PEIICHUS MPHKIATHBIX 331ad,
CaMOCTOSITEIILHOTO TTOCTPOCHHUST MATEMAaTHYCCKUX MOJIENICH pPEaNbHBIX CHTYaIlMi W WHTEPIPETAMH IOTYYCHHBIX PEIICHHA, 3HAKOMSITCS C
nprUMepaMu MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE, C BBIJAIOMIMMICSI MaTeMaTHUYECKUMU OTKPBITUSIMH M UX
aBTOpaMH.

Kypc oOmagaer 3HA4YMTEIBHBIM BOCHHUTATEIHHBIM ITOTCHIIMAIOM, KOTOPBIM peanu3yercs Kak 4dYepe3 Y4eOHBI Marepual,
crocoOCTByrOmU  (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK MW dYepe3 crenuuky ydeOHOW IesATeTbHOCTH, TPeOyroImen
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH, MPOJIOJDKUTENILHON KOHIIGHTPAIIMM BHUMaHUsl U OTBETCTBEHHOCTH 32 MOJIYUEHHBIH pe3yNbTarT.

B ocHOBe MeTonuku 00y4deHHs anredpe U HayajlaM MaTeMaTUYeCKOT0 aHaIu3a JICKUT AeITeIbHOCTHBIN MPUHIIUI 00Yy4eHUS.

Crpykrypa Kypca «Anredpa W Hayaja MaTeMaTUYECKOTO aHaju3a» BKJIIOYAET CIENYIOIIME COAEpKAaTeIbHO-METOANYECKUE JUHHUU:
«Yucna u BeraucieHus», «OyHkun u rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hadama maremaTmueckoro anammzay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COJMEp)KaTEeIbHO-METOIWYECKUE JIMHUU W3YYalOTCd Ha MPOTSHKEHHHM JBYX JI€T OOy4YeHHs B CTaplle IIKoJe,
€CTECTBEHHO JOTOIHSIS APYr Ipyra M MOCTENEHHO HACHIIAsCh HOBBIMH T€MaMHU U pasfenaMu. J[aHHBIA Kypc SIBISETCS WHTETPATHUBHBIM,



MIOCKOJIBKY OOBEIUHSET B cebe colepKaHhe HECKOJIbKUX MaTeMaTHYeCKUX JUCLHUIUIMH: aireOpa, TPUTOHOMETpHs, MaTeMaTHUECKUI aHau3,
TeopHst MHOKECTB U Jp. I1o Mepe Toro kak yuamuecs: oBiaieBaroT BcE 0oJiee IMPOKUM MaTeMaTUYECKUM alapaToM, Y HUX HOCIE0BATEIbHO
(bopMHpyeTCs U COBEPIIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJEIb PEAJIbHOM CUTYallMK, IPUMEHSTh 3HaHUS, [10JlydeHHbIE B Kypce
«Anrebpa W Hayaja MaTEeMaTHYECKOTO aHAJHM3a», Ui PEIICHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHOW MaTeMaTWYeCKOW 3a/laud, a 3aTeM
MHTEPIIPETUPOBATH IMOJTYUEHHBIN pe3yNbTar.

CopneprxaTenpHo-MeTOANYECKast TUHUS «HKcaa U BBIYMCIEHUS» 3aBepIlaeT (pOpMUPOBAHME HABBIKOB HCIOJIb30BAHUS JAEHCTBUTEIBHBIX
yucea, KOTOpoe ObUI0O HAayaTo B OCHOBHOM Iukone. B crapmeil mkosne oco0oe BHMMaHue yaensercss (OPMHUPOBAHMIO IPOUYHBIX
BBIYUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOUINX B C€0sl MCIOIB30BAaHUE PA3UYHBIX (POPM 3aIMCH JACHCTBUTEIBHOTO YMCIIA, YMEHHUE PAIMOHAIBHO
BBINOJIHATH JICHCTBHUSA C HUMH, JIEJaTh NMPHUKUAKY, OLCHUBATH pe3ynbTar. OOyuarommecs: MOIy4aloT HaBBIKA MPUOTMKEHHBIX BBIYMCICHUM,
BBINOJIHEHUS ICHCTBUI ¢ YMCIaMHU, 3allMCAaHHBIMU B CTaHAAPTHOM (opMe, NCIIOIb30BAHUS MATEMAaTHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX
BBIPKEHUM.

JIunus «YpaBHEHUs U HEPABEHCTBA» PEaJM3yeTcs Ha NPOTSHKEHUHM BCEro OOY4YEHMsI B CTapllel IIKOJIE, TIOCKOJIbKY B KaKJOM pas3jelie
IPOrpaMMbl  MPEJYCMOTPEHO PEUIEHHE COOTBETCTBYIOUIMX 3aaady. OOydaromiuecs OBIAJEBAIOT PA3IUYHBIMU METOJAaMU PEIICHUS LEJbIX,
paLMOHATIBHBIX, MPPALMOHANBHBIX, OKAa3aTeJIbHbIX, JIOTapu(PMUUYECKUX U TPUTOHOMETPUUYECKHX YPAaBHEHUI, HEpaBEHCTB M HUX CHCTEM.
[TonydyeHHble yMEHHS MCHOJB3YIOTCSA MPH HMCCIEIOBAHUU (PYHKIMH C MOMOILBIO NMPOU3BOAHOM, pelleHHH NMPHUKIAIHBIX 3a/ad U 3a/1ad Ha
HAXOXXJCHHE HauOONBIINX W HAMMEHBIIMX 3HaueHWi (yHKumu. JlaHHas conmeprkaTenbHasl JUHHSA BKIIOYAaeT B cels Takxke (HOpMUpOBaHHE
YMEHUH BBINOJHATH Pacu€ThI 10 GopMyIiam, MpeoOpa3oBaHus IEJbIX, PAIMOHAIBHBIX, HPPAIIMOHABHBIX U TPUTOHOMETPHYECKHUX BBIPAKEHUH,
a TaKKe BBIPAKEHMH, COAEp)KallMX CTeneHu W yorapudmel. braaromaps m3zyueHuro anreOpandyeckoro Marepuasa MpOMCXOIUT JalbHeiiee
pasBUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHHUS YYalIuxcs, (OPMHUPYIOTCS HAaBBIKM JCIYKTUBHBIX DPACCYXAEHUH, paboThl C
CUMBOJIbHBIMH (hOpMaMH, MpEICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHUJE DPABEHCTB M HEpPaBEHCTB. Ajredpa mnpeasaraer
3¢ (eKTUBHBIE HHCTPYMEHTHI JJIs1 PEIICHUs] MPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3aJa4, HarJIsiJHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKH.

CopnepxaTtenbHo-MeToAnYecKast TUHUSA «DyHKIUN U rpaduK» TECHO MepersieTaeTcs ¢ IpYTrUMU JUHUSIMHU Kypca, TOCKOJIBKY B KaKOM-
TO CMbICie 3a7aéT TOCIEA0BaTENbHOCTh M3yYeHUS Marepuaia. V3yueHue cCTeNneHHOM, ToKa3aTeslbHOM, JjorapuMuyeckol u
TPUTOHOMETPUUECKUX (DYHKIUH, X CBOMCTB U IpadUKOB, UCIOJIb30BaHUE (DYHKIMN JUIsl pelIeHUs 3a/1ad U3 APYTUX yuyeOHBIX IPEIMETOB U
peasbHOM KH3HM TECHO CBSI3aHO KaK C MAaTeMaTHYeCKHM aHAJIM30M, TaK M C PEUIeHHeM ypaBHEHMH M HepaBeHCTB. Ilpu stom Oosblioe
BHUMaHME yrensercs (OpMUPOBAHHIO yMEHHUS BbIpaXaTh (hOpMyJamMH 3aBUCUMOCTH MEXAY pPAa3JIMYHBIMM BEJIMYMHAMH, HCCIIEA0BAThH
MOJIyueHHble (DYHKIMH, CTPOUTh UX rpapukud. Matepuan 3Toil coaepKaTeJbHON JMHUM HallelleH Ha pa3BUTHE YMEHMM M HAaBBIKOB,
MO3BOJIIONIMX BbIpa)KaTh 3aBUCUMOCTH MEX]ly BEIMUYMHAMU B pazIU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoil u cioBecHoi. Ero nzyuenue
CHOCOOCTBYET Pa3BUTHIO aJITOPUTMHUECKOTO MBIIUIEHUS, CIOCOOHOCTH K 0000IIEHHIO U KOHKPETU3AIMH, UCTIOJIb30BAaHUIO aHAIOTUH.

CopnepxarenpHas uHUAA «Hauana MareMaTH4ecKoro aHaiau3a» MO3BOJISIET CYIIECTBEHHO pacIIMpPUTh KPYr KaK MaTeMaTUUYECKUX, TaK U
NPUKIAIHBIX 3a/lad, JOCTYMHBIX OOYy4alolUMCSs, y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIIENOBaThb U CTPOUTH Tpa@uKu (QYHKIHMH,
OTpeeNaTh UX HauOONbIIMe M HAaUMEHBIIME 3HAYCHMs, BBIYUCIATH IUOWAAu (Guryp u oOBEMBI Tell, HAXOAUTb CKOPOCTH U YCKOPEHHS



mponeccoB. I[aHHaSI COACPpIKATCI/IbHAsd JIMHHUA OTKPBIBACT HOBBIC BO3MOXKHOCTH TOCTPOCHUA MATCMATHYCCKUX Moneneﬁ PCAIbHBIX CHTyaHHﬁ,
HaXOXXJECHHUS HAWIy4llero pEeleHUs B MPHUKJIAAHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMHYECKHX, 3ajJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHajln3a CHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOro, (hOPMalIbHO-JOIMUECKOr0 M KPEaTUBHOIO MBILUIEHUS, (OpMUPOBAHUIO
YMEHUH pacrio3HaBaTh NMPOSBICHHUS 3aKOHOB MAaTEeMaTUKU B HAyKe, TEXHUKE U HCKyccTBe. OOydaronfecs y3HatoT O BBIIAIOLINXCS pe3yabTaTax,
IMOJIYYCHHBIX B XO€ Pa3BUTUA MATCMATHKU KaK HAYKH, 1 UX aBTOpPaAX.

CopnepxaTenpHo-MeTOANYECKas TMHUSA «MHOXeCTBa M JIOTMKAa» B OCHOBHOM IOCBAIIEHA 3JEMEHTaM TEOPUU MHOKECTB. TeopeTuko-
MHOXXECTBEHHBIE IPEJCTABICHUS IPOHU3BIBAIOT BECh KypC UIKOJBHONM MAaTEeMAaTUKU M HpeJlaraloT Hambojee YHUBEPCAIbHBIM S3BIK,
O6’b€l[HH$IIOIJ.IHﬁ BCC pasaciibl MAaTCMATHUKU U eé HpPIJIO)I(eHI/IfI, OHU CBA3BIBAIOT PA3HBIC MATCMATUUYCCKHUC AWCHUIUIMHBI B €OAMHOC ILICJIOC.
HOBTOMy BAXXHO JaTh BO3MOXHOCTb HIKOJIbHUKY ITIOHUMATh TGOpGTHKO-MHO)KCCTBGHHLIfI SI3BIK COBpeMeHHOf/’I MaTEMATHUKU U UCIIOJIB30BaTh €ro
JUIsl BBIPQ)KEHUSI CBOUMX MBICIIEH.

B kypce «Anrebpa u Hadaja MaTeMaTHYECKOrO aHaJM3a» MPHUCYTCTBYIOT TAK)KE€ OCHOBBI MaT€MaTHUECKOTO0 MOJEIMPOBAHUS, KOTOphIE
NpU3BaHbl CPOPMHUPOBATH HABBIKK ITOCTPOSHHS MOJETICH pealbHBIX CHUTYallui, UCCIEIOBAHUS STHX MOJIENICH C TIOMOIIBIO anmapara ajareopsl u
MAaTCMAaTUYCCKOro aHaii3a W HMHTCPIIPETAIMU IMOJTYYCHHBIX PE3YJIbTATOB. Takue 3aJaHuA BIIJICTCHBI B Ka)KI[I)If/'I H3 pas3acioB IpOorpaMMbl,
IIOCKOJIBKY BECh MaTepuall Kypca IIUPOKO MCHONb3YyeTCs A pelleHHs NMpUKIaaHbIX 3afad. [Ipu pemeHuM peanbHbIX MPAKTUYECKUX 3a1ad
yyaliuecs: pa3BUBalOT HaOIIONATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOJIb30BATh aHAJIOTHI0, 00001IaTh U
KOHKPETH3UPOBATh Mpodiaemy. JlesaTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKJIAIHBIX 3a/1a4 OPraHU3yeTcs B IMPOIIECCe U3YUCHUS
BCEX TeM Kypca «AureOpa 1 Hayajla MaTeMaTHYeCKOIro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miiaHe Ha M3y4yeHHE Kypca ajreOpbl U Hadajl MaTeMaTHUYeCKOTo aHajin3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezento B 10
kJacce u 3 yaca B Hezento B 11 kimacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COJAEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BLIYUCICHUSA

Parnnonanenele uncia. OOBIKHOBEHHbIE M JIECATUYHbIE APOOH, MPOLEHTHl, OECKOHEUHbIE MEpUOJUYEcKUue Ipodu. Apudmerndyeckue
Olepalru ¢ palMOHAJbHBIMH 4YHMCIAMM, IMPeoOpa3oBaHUs YHUCIOBBIX BbIpakeHMH. [IpuMeHeHue npoOeil M NPOLEHTOB s pPELIeHHUs
MIPUKIIAIHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHON KU3HH.

JeiicTBuTenpHbple uncia. PalyoHandbHble W HppalMOHANbHbIE YHCla. ApU(PMETHYECKHE OINepaluu C JAeHCTBUTEIbHBIMU YHCIAMH.
[TpubnnxKEHHBIE BEIYUCIEHUS, TPABUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHH.

Crenenb ¢ nenbM nokasaresneM. CtannaptHas ¢opma 3amucu JeHCcTBUTENbHOrO yKcia. Mcnoab3oBaHue MOAXOASIIEH (OpMBI 3amucu
JIEMCTBUTEIIBHBIX YNCEN ISl PEIICHUS PAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMEeTUUECKUMU KOPHSIMHU HaTypajIbHOU CTENEHH.

CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE Pe0Opa30BaHUSI.

[Tpeobpa3zoBanre TPUTOHOMETPUYECKUX BbhIpaskeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBL.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo ] MUHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanroHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.



[TpuMeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 33/1a4 U 3aJ1a4d U3 Pa3IMuHbIX 00JacTell HAyKH U peabHOM KU3HU.

DOyHKIUM U rpapuKu

dyHKu, crocoOsl 3ananus Gynkiuu. ['paduk pyHkiuu. Bzaumuo oOpaTHbie GyHKITHH.

Ob6nactp onpefencHuss ¥ MHOXKECTBO 3HaueHUi ¢ynkuumu. Hymm ¢ynkmmm. [IpoMexyTku 3HAKOMOCTOSHCTBA. UETHBIE W HEUYETHBIC
byHKINN.

Crenennas GyHKIUS C HaTypalbHBIM U 1IeNbIM MToKa3zaresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPeIeICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA YMCIOBOTO apryMEeHTa.

Hauana maTeMaTH4eCKOro aHAJIN3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

ApudmeTrndeckass U reoMeTpuueckas mporpeccud. beckoHeuHo yObIBaromasi reomerpuueckas mnporpeccus. Cymma OECKOHEYHO
yObIBaroleil reomerpuueckoit nporpeccun. Dopmyna CIOXHBIX MPOLEHTOB. Mcmonap30BaHUE MPOrpeccUu Uisl PElIeHUs pealbHbIX 3a1ad
NPUKJIQJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haja MHOkecTBamu. [luarpammel Ditnepa—BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO ammapara Jjis
OTHCAHUS PeaNbHBIX MPOIECCOB U SBJICHUM, IPH PEIICHUH 3324 U3 IPYTUX YYEOHBIX MPEIMETOB.

Onpenenenne, Teopema, CIEeICTBHE, T0KA3aTEIHCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YHUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3arenaeM. CBOMCTBA CTENIEHH.

Jlorapudm umcna. JlecaTHUHbIe U HATypaJIbHbIE JIOTapH(PMBI.

YpaBHeHUs] M HEpaABEHCTBA

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

[TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIINX CTENEHU C PAl[MOHAIBHBIM IIOKA3aTEIEM.

ITprMeprl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEeHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX YpaBHEHU. PerieHne NpuKkIagHbIX 3a7a4 ¢ IOMOILBIO CUCTEMBI TMHENHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTeil HayKu U peaibHOI
YKU3HU.



DOyHKUUH U rpaduKu

Oynkuus. [lepuonnueckue Gynkuuu. IIpomexyTku MOHOTOHHOCTH (GyHKUMU. Makcumymbl 1 MUHUMYMbI QyHKiuu. HanGomnbiee u
HalMEHblIee 3HaueHue (PyHKIMH Ha IPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

[TokazarenbHas u orapudpmMuieckas GyHKIIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEUHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GyHKIMHA Ui MCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT IIPU PELICHUM 3a1ad U3
JPYruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Havyana mareMaTH4eCKOro aHajaimu3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas Gynkiuu. ['eomerpuueckuii 1 GU3NUYECKUNA CMBICI IPOU3BOIHOM.

[Tpou3BoHBIC dNIeMEHTAPHBIX (QyHKIUN. DOPMYITBI HAXOXKACHHUS TIPOU3BOAHON CYMMBI, TPOU3BEICHHS U YaCTHOTO (YHKITHI.

[TpuMmeHeHre IPON3BOAHOM K HCCIEI0BaHUIO (QYHKIMII HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHne Haubonblero 1 HauMEeHbILEro
3Ha4YeHUs QYHKLMU Ha OTPE3KE.

[TpuMmeHeHne NPOU3BOAHOMN [UIsl HAXOXKACHMS HAWIY4YILIEro PEIICHUs B NPUKIAAHBIX 3aa4ax, UIsl ONPEACIIEHUs CKOPOCTH IpoLEecca,
3a1aHHOTO POPMYIION WITH TPpahUKOM.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTerpain, ero reomeTpudeckuii U Gpusnueckuii cMpici. Berancnenue unrerpana no ¢popmyne Hetorona—Jlelioauna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoeHue y‘IC6HOFO npeameTa «Maremartuka JOJIKHO obecneunBaTh AOCTHIKCHUC HA YPOBHC CPCOHCTO O6H.I6FO O6p330BaHI/I$I
CICAYIOMUX JUIYHOCTHBIX, MCTAIIPECAMETHBIX U ITPECAMETHBIX O6p330BaTGJ'II>HI>IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTaThl OCBOEHHS MPOrpamMMbl yueOHOro npenmMera «MaTemaThKay XapaKTepU3yIOTCs:

I'paxknaHCcKO€ BOCIIUTaHUE:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKON MO3MIUHN OOY4aloIIerocss Kak aKTUBHOIO M OTBETCTBEHHOI'O YJI€HAa POCCHKCKOro o0OIecTBa,
NPECTaBICHUEM O MAaTeMaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3lIUYHBIX CTPYKTYp, SBICHHMH, HPOLEAYp TIPa)<IaHCKOTo oOIIecTBa
(BBIOOPBI, OTIPOCHI U TIP.), yMEHHEM B3aHMOJIEHCTBOBATH C COLMATbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKIUSMU U Ha3HAUECHUEM.

[TaTproTHyecKoe BOCIIUTAHUE:



c(OPMHPOBAHHOCTBIO POCCUICKON T'Pa)KTaHCKOW HMJICHTUYHOCTH, YBa)KEHHUS K IMPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIICHHEM K JIOCTH)KEHUSIM POCCHHCKMX MAaTEMaTMKOB M POCCUMCKOM MAaTeMaTHMYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTH)KEHUH B JPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoza; C(OPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TOBEACHUS,
CBS3aHHOI'O C IPAKTUYECKUM INPUMEHEHHEM IOCTH)KEHUN HAyKM M JIEATENBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IIOCTPOCHHUE
yCTOMUUBOro OYyAyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

HCTETUYECKUM OTHOUICHHEM K MUPY, BKIIIOUYAs 3CTETHKY MAaTEeMaTHUECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEHICHUH, pacCyKICHU;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3jIu4HbIX BUJIOB UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHUS TPUMEHATh MaTeMaTHYeCKHE 3HaHUS B HHTEpecax 3/J0poBOro u Oe3omacHoro oOpa3a >KU3HH,
OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3JI0pPOBBIO (340pOBO€ MNHUTAaHUE, COAJAHCUPOBAHHBIM PEXHUM 3aHATUH M OTIbIXA, pErysspHas
¢du3nyeckas akTUBHOCTb); (PU3NYECKOI0 COBEPLICHCTBOBAHMUS, IIPU 3aHATUAX CIIOPTUBHO-03/10pPOBUTEIBHON 1€ TEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3iuyHbIM cdepaM NnpodhecCHOHAIBHOW IesSTeTbHOCTH,
CBSI3aHHBIM C MAaTEMaTHUKOM W €€ TPWIOKECHUSMH, yMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymield mpodeccHu W pearn30BHIBATH
COOCTBEHHBIE KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU
BCEH ’)KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEILIEHUU IPAKTUYECKUX 33/1a4 MAaTEMaTUIECKON HAIIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO 3KOJOTMYECKON KYJIbTYPhl, MOHUMAHHEM BIMSHHUS COLUATbHO-3KOHOMUYECKUX IPOLECCOB Ha COCTOSIHHE
OPUPOJHON W COLMATIbHOM Cpelbl, OCO3HAHMEM TIJI00AaJBHOIO XapakTepa 3KOJOIMYECKMX TMpo0sieM; OpHUeHTaluuell Ha MNpUMEHEHHE
MaTeMaTHYeCKUX 3HAHMW JUIsl PElIeHus 3a1ady B OOJAacTH OKPYKAIOLIEH cpeabl, INIAHUPOBAaHMUSA TMOCTYIKOB U OLIEHKH MX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHsS HAyKH U OOIIECTBEHHON MPAKTHUKH,
NOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak cQepbl UelIOBEYECKOH MAeATeNbHOCTH, STanoB €€ pa3BUTHS W 3HAYUMOCTHU JJS Pa3BUTHA
UBUJIM3AMH; OBJIAJICHUEM SI3bIKOM MaT€MaTUKHU U MaTeMaTUYeCKOW KyJIbTYpOl KaK CPeICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYILECTBIISATh
MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



MeranpenmMeTHbple  pe3yldbTaThl OCBOCHHUS MPOTPaMMbl  ydeOHOro mpeamera «MareMaTuka» XapaKTepU3yIOTCS OBIAICHHEM
YHHUBEPCATbHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCANbHLIMU KOMMYHUKAMUSHBIMU OCUCMBUIMU, YHUBEPCANbHBIMU Pe2yIsIMUSHbIMU
oelicmeusaMu.

1) Vuueepcanvuvie nosnasamenvhvle Oelicmeus, obecneuuaion Gopmuposanue OA306bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCS
(0cgoeHUue Memooo8 NO3HAHUSL OKPYICAowe20 Mupa, HpuUMeHeHue JO02UYeCKUX, UCCIe008ameNbCKux onepayuil, ymeuull pabomams ¢
ungopmayuetl).

bazoBrie mornueckue qSHCTBUS:

BBISBJISITh U XapaKTE€PHU30BaTh CYIIECTBEHHBbIC MPHU3HAKKM MAaTEMaTHUECKUX OOBEKTOB, NOHATHM, OTHOLIEHUH MEXIy MOHATHIMM;
dbopMynHMpoBaTh ONpeACNCHHs MOHATHH; yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS JUIA O0OOIECHUS M
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIHUPOBaTh M NPEOOpPa3OBbIBATh CYXAEHUS: YTBEPAUTENIbHBIE U OTPHUIATENIbHbIC, €AMHUYHbIE, YacTHbIE U
001111€; YCIOBHBIE;

BBISIBIISITh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs B (DaKkTax, NaHHBIX, HAONIOJCHUSX M YTBEPKIACHUSX;
npejiaraTb KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNlaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JAEAYKTHBHBIX U HHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUIH IO
AQHAJIOTUH;

IPOBOAMTH CAaMOCTOSITEJIBHO JIOKA3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPXKJIEHUN (MpsMblE U OT NPOTHBHOIO), BBICTPAUBATH
apryMeHTalHI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BbIOMpaTh croco0 pemieHus yueOHOW 3aiadyu (CpaBHHMBAaTh HECKOJIBKO BapHMaHTOB pEIlIEHUs, BbIOWpaTh HauboJsiee MOIXOMSAIIUN C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBrie HcciaenoBaTeabCKuE NCHCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIIEN0BATENIbCKUNH MHCTPYMEHT MO3HAHUS; (POPMYIUPOBATh BONPOCH], (PUKCHPYIOLIUE MTPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, OPMHUPOBATH TUIIOTE3Y, ApPTyMEHTHUPOBATh CBOIO MMO3UIIMI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENbHO CIUIAHMPOBAHHBIM SKCHEPUMEHT, UCCIIEOBAaHHE 0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BeKTa, SIBICHHUS, ITPOLIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX /1y 00bEKTaMHU, SIBJIEHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHPOBaTh 00OOIIEHUSI U BBIBOABI MO pe3yJabTaTaM MPOBEAEHHOTO HAOMIOJICHHS, UCCIIEJOBaHUS, OLIEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIEHUII;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIECCA, @ TAK)KE BBIABUTaTh IPEAIION0KEHNUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ota ¢ uadopmanmei:

BBISBIIATH 1€(UIMTHI HH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JUISl peILICHHs 3a/1a4H;
BBIOMpPATh MH(POPMAITUIO U3 HCTOYHUKOB Pa3IMYHBIX THUIIOB, AHATM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,



CTPYKTYpUPOBaTh MH(OPMALIHIO, TPEICTABIATH €€ B Pa3IMUHBIX opMax, WLTIOCTPUPOBATEH TpaduiecKH;
OLICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Ynusepcanvbrnvlie KOMMYyHUKamMugHbvle Oeticmesust, 00ecnequsarom chopmMuposanHoCnb COYUAIbHbIX HABLIKOS 00YHAIOUWUXCSL.
OO01wenue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHUS B COOTBETCTBUH C YCIOBUSMH U LEISAMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3p€HUS B YCTHBIX M IUCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 10 XOAY PELIECHUS 3a1a4l, KOMMEHTUPOBATh NOJYyYEHHBIN
pe3yJIbTaT;

B X0Jie OOCYXIEHHsS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl, MpoOJIeMbl, pelaeMol 3a/aud, BBICKA3bIBaTh WJIICH,
HAalleJICHHbIE HA TOUCK PEIIEHUs; CONOCTAaBJIATh CBOU CYXKIEHUS C CYKICHHUAMHU JAPYIMX YYaCTHUKOB JUajiora, oOHapy>KUBaTbh
pa3iuyme U CXOJCTBO MO3HIINKN; B KOPPEKTHOM (hopme PopMyIInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

IpPEACTaBIATh PE3yJbTaThl PELICHUs 3aJadyM, SKCIIEPUMEHTa, MCCIEJOBAaHUS, IPOEKTa; CAMOCTOSTENbHO BBIOMpaTh (opmar
BBICTYIUICHHUS C Y4ETOM 3aJ1a4 NIPE3EHTAMU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyIHUYECTBO:

MOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHTHOW U MHAMBHYaTbHON PaOOTHI MPU PEIICHUH Y4eOHBIX 3a[a4; MPUHUMATH EeNTb
COBMECTHOHM JIEATENIbHOCTH, IUIAHUPOBATh OPTaHMU3AlMI0 COBMECTHOM paboThl, pacmpenenirth BUABI paboT, JOroBapuBaThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYKIeHHS, OOMEH MHEHUH, «MO3TOBBIC IITYPMbD» W HUHBIE); BHIIIOJIHATH CBOIO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUSA C APYTUMH WIEHAMH KOMaH/Ibl; OLIEHUBATh KAY€CTBO CBOET0 BKJIaJla B OOIMI MPOIYKT I10
KPUTEPHSIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) Vuusepcanvuvie pecynamuenvle Oelicmeus, 00eCneyusam QoOpMUpoOSaHue CMbLCIO8bIX VCMAHOBOK U JICUSHEHHbIX HABLIKOS
JUYHOCMU.

C&MOOpI‘ aHU3alus:

COCTABJIATh IUIAH, aJTOPUTM pELICHUs 3aJaud, BBIOMpAaTh CIOCOO pelIeHHs ¢ YY4ETOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHUPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELLIEHUI ¢ yUETOM HOBOI MHQOPMAIIH.
CaMOKOHTpOJIb:

BJIQ/IETh HaBBIKAMU I[103HABATENIbHONM pEeQIEKCHH KaK OCO3HAHMsI COBEpUIAeMbIX JEUCTBUNH M MBICIUTENBHBIX IPOILECCOB, HX
pe3yJbTaTOB; BIAIETh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIEcca U pe3ybTaTa PelIeHNs: MaTeMaTHYECKON 3a/1auu;
MPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IPU PEIIEHUU 33]Ia4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSTENBCTB, JaHHBIX, HAWJIEHHBIX OLUIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEINM U YCIOBHUSIM, OOBSCHATH NMPUUYMHBI JTOCTH)KEHUS WM HEIOCTHXKEHUS Ppe3ysIbTaToB
JeSITeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOro kKypca «Ainrebpa M Hayaja MAaTeMaTHMYECKOI'O aHalW3a» Ha YPOBHE CpeIHEro ooumero odpa3zoBaHUs HOJKHO
o0ecreynBaTh JOCTH)KEHHUE CIEAYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB!

10 KUIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh MOHATUSAMH: PAIIHOHATIEHOE U ICHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M IECATUYHAS APOOB, IPOLIEHTHI.

BeinonusaTe apudmeTnyeckre onepannu ¢ pallMoOHaIbHBIMU U ACHCTBUTEIbHBIMU YUCIAMH.

BeinonHATe npubamkEHHBIE BBIYUCICHUS, UCIIOJIB3YsI TPaBUiIa OKPYIJICHUS, JieflaTh IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BHIYUCICHUH.

OnepupoBaTh NOHSATHAMH: CTEIICHb C LEJIBIM MOKa3aTeleM; CTaHAapTHas (popMa 3amucu JICHCTBUTEIIEHOTO YHCIIa, KOPEHb HATypabHOU
CTETICHH; MCII0JIb30BATh MOIXOASIIYI0 (HOPMY 3aITUCH IEHCTBUTENBHBIX YMCEN TSl PEIICHUS MPAKTHUECKUX 3a/1a4 ¥ MIPEJICTABICHHS TaHHBIX.

OnepupoBaTh NOHATUAMH: CUHYC, KOCHHYC ¥ TAHI'€HC MIPOU3BOJIBHOIO YIJIa; UCIOJIb30BaTh 3alIMCh IPOU3BOJIBHOTO YIUIa Yyepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE (DYHKIHH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh MOHATHUSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JIO€, PallMOHAJIbHOE, UppalOHAIbHOE ypaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUUECKOE YPAaBHEHMUE;

BeinonHsATe npeoGpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUYECKHE YPABHEHUS.

BoinonusATe mpeobpazoBaHus LENbIX, pAllMOHAIBHBIX U HPPALMOHAIBHBIX BRIPAXKEHUN U PelllaTh OCHOBHBIE TUIIBI LIEIIBIX, PAlMOHAIBHBIX
U UppaloOHaIbHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHHMs M HEPABEHCTBA JUIs PEIICHUs MaTeMaTHMUYeCKUX 3aJad W 3a7ad U3 Pa3IM4HbIX oOJacTeil Hayku M peasbHOU
JKU3HU.

MonenupoBaTh peajibHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBHIO 3ajauH,
UCCIIEI0BATh TOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM allapara ajireopsl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHAMM: (YHKIIHSA, CIIOCOOBI 3ajaHus (YHKLINHU, 00JacTh ONpEIeNeHUsT 1 MHOXXECTBO 3HaYeHUH (QYHKIUH, Tpapux
(GyHKIMH, B3aUMHO 00paTHbIE (QYHKIHH.

OnepupoBaTh NOHATUSAMH: YETHOCTb U HEUETHOCTD (DYHKIMU, HYIH (PYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 pELIeHns] ypaBHEHUH.

CrpouTth 1 4uTaTh rpauKu JIMHEHHON QYHKIUH, KBaJpaTUUHOW (QYHKIIMU, CTENEHHON (YHKIIUH C LIEJIbIM [TOKa3aTeNeM.

Hcnonp3oBath rpapuku GyHKUUNA A7 UCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN NP PEIICHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB
U peajbHOU KU3HU; BBIpaXXaTh (HOPMYIaMH 3aBUCIMOCTH MEKy BETUUMHAMHU.



Hauvajia MaTeMaTH4eCKOro aHAJIN3a

OrnepupoBaTh NOHATHAMU: TTOCIIEIOBATEILHOCTD, apu(PMETHIECKass U TEOMETPUIECKast MPOTPECCUH.

OnepupoBaTh MOHATUSIMH: 0ECKOHEUHO YOBIBAIOIAs T€OMETPHYECKasi MpOorpeccusi, cyMMa OECKOHEYHO YOBIBAIOMIECH T'€OMETPHUYECKOM
MIPOTPECCHH.

3aiaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA MOCIEAOBATEIILHOCTEH M IPOTPECCHI JIJIsl PEIICHHsI peabHbIX 3a/1a4 MPUKIIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OHGpI/IpOBaTb INOHATHUAMUA. MHOXECTBO, OﬂepaLII/II/I Haad MHOXXCCTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapaT [Ulsl ONMCAaHUS PEAIbHBIX MPOLIECCOB U SABJICHWM, IIPU PELICHUU 3a1a4 U3 JPYrUX
y4eOHBIX IPEIMETOB.

OnepupoBaTh MOHATUAMU: OINPEICTICHUE, TEOPEMA, CIEJICTBUE, 10KA3aTEIbCTBO.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrponbnvie  Ipakrisieckite o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHoecTBa pallMOHAJIBHBIX U
1 JNIEUCTBUTEIILHEIX uncen. ParmnonansHbIe 14 1 0
YPaBHEHHUS U HEPABEHCTBA
5 Oyukuuu u rpaguku. CTeneHs ¢ 1eabM 6 0 0
noKa3areyieM
3 Apudmerndeckuil KOpeHb N—OH CTENEHU. 18 1 0
WppannonaibHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1 0
YPaBHEHHUS
5 [Tocne0BaTeIbHOCTH M MPOTPECCUA 5 0 0




[ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3AIIH
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB IIpumeuyanue
Kontp pakr JaTa u3yyeHusi | DJjeKTpOHHbIE
Ne OJIbHBI HYECKH undposbIie
Tema ypoka Bce op
n/n e e oOpa3oBaTeJIbHbI
ro
padort pador  mian dakr € pecypchbl
bl bl
MHO)KCCTBO, orepanr Haa MHOXKXECTBaAMU.
nep 1 0 0 409
Huarpammel Ditnepa—Benna
ApudmeTrueckue ornepaium ¢
pu¢ P 1 0 0 7.09

HGIZCTBHTCJIBHI)IMI/I qucCjI1aMHu
PaI_[I/IOHaJ'IBHLIC ypcia. OOBIKHOBEHHBIE U

JeCSITUUHBIE TPOOH, MIPOLIEHTHI, OECKOHEUHBIE 1 0 0 11.09
MepHOANYECcKHe Ipoou

Apudmerrueckue onepanum ¢
paIMoHaIBLHBIMU YHCIIAMU, IPE0oOpa30BaHUS 1 0 0 14.09
YHCIIOBBIX BBIPAKEHHIM

[Ipumenenue apobeii u IPOLEHTOB IS
peleH sl TPUKJIAAHBIX 337a4 U3 Pa3IHIHBIX 1 0 0 18.09
OTpacJiell 3HaHUU U peanbHON KU3HU

[Tpumenenue apoOeit ¥ NPOLEHTOB ISt
pelIeHNs IPUKIAIHBIX 3a7a4 U3 pa3INdHbIX 1 0 0 21.09

oTpacieil 3HaHUW U peanbHON KU3HU

JleficTBUTENbHBIC YKClIa. PaliioHaabHbIE
HWppalUOHAIIbHBIC YKCIIa

1 0 0 25.09

[TpuGnmxEHHBIC BEIYUCIICHUS, TPABHIIA 1 0 0 28.09




OKpYTJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa
BBEIYMCIICHUU

ToxxmecTBa U TOXKIECTBEHHBIE

9 2.10
npeoOpa3oBaHus

10 VYpaBHeHUEe, KOPEHb YPAaBHCHUS 5.10

11 HepaBeHCTBO, pemieHre HepaBeHCTBa 9.10

12 Meroa uHTEpBaJIOB 12.10

13 Pemenne IUIGJIBIX U 1poOHO-pallMOHATIBHBIX 16.10
YpaBHEHHI U HEPABEHCTB
KontposbHas padora o teme "MHOXKecTBa

14 palMOHANBHBIX U JICUCTBUTEIHHBIX YHCEIL. 19.10
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIMS, CIOCOOBI 3aJaHUS (PYHKIIHH. 93.10
Bzaumno obpatHbie GyHKIIUN '
I'paduk pynkuu. Obmacte onpeneneHus u

16 MHO€eCTBO 3HaueHui ¢pyHkimu. Hymun 26.10
¢bynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

17 YéErHble U HEYETHDBIE PYHKINH 9.11
CreneHsb ¢ 1IEeTbIM MOKa3aTeNEM.

18 CrannaptHas ¢popma 3arucu 13.11
JeMCTBUTENILHOTO YHCIa
Hcnonb3oBanue noaxossumieii popmsl 3anucu

19 JeMCTBUTENBHBIX YUCEN JUIS PeIICHUS 16.11
MPAKTUYECKHX 3a/1a4 U NPeACTaBICHUS
JAHHBIX

20 CrenenHast GyHKIUS C HATYPATHHBIM H 20.11
1esIbIM MokaszateneM. E€ cBoiicTBa u rpaduk '

21 ApudmeTnueckuii KOpeHb HaTypaibHON 23.11




CTCIICHHU

Apudmernueckuii KOpeHb HATYPATbHOU

22 27.11
CTCTICHH
CaoiicTBa apuPpMETHISCKOTO KOPHS

23 . 30.11
HaTypaJIbHOM CTETEeHU

24 CaoiicTBa apu(MEeTHIECKOTO KOPHS 412
HATypaJIbHOM CTEeIeHH '

o5 CoiicTBa apu(MeTHYeCKOro KOpHs 712
HATypaJbHOMN CTEIIEHH '
JleiicTBus ¢ apupMETHUESCKUMU KOPHIMH N—

26 N 11.12
Oif cTeneHu
JleiicTBHsI ¢ apuMETHUSCKUMH KOPHSIMH N—

27 ¢ P 14.12
Oif cTerIeHU
JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—

28 . 18.12
Oif cTerIeHU
JleiicTBust ¢ apupMETHUECKUMH KOPHIMH N—

29 ¢ P 21.12
Oif cTeneHun
JleiicTBus ¢ apu(pMETHUECKUMH KOPHSIMH N—

30 ¢ P 2512
Oif cTerIeHU
Pemenne uppannoHaibHbIX YpaBHEHUH U

31 P 28.12
HEPaBEHCTB
Pemenne uppannoHalbHBIX YpaBHEHUH U

32 P 11.01
HEPaBEHCTB
Pemenue nppanmoHaabHbIX YPaBHEHUN U

33 P 15.01
HEPABCHCTB
Pemenne uppannoHalbHBIX YpaBHEHUH U

34 P 18.01
HEPaBEHCTB

35 Pemenne nppannoHalibHbIX YpaBHEHUN U 22.01




HEPABEHCTB

36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU 1 0 0 25.01

37 CBoiicTBa U rpaduk KOpHS N-0i CTENEHN 1 0 0 29.01
KonrtponsHas pabora o Teme

38 "ApupMeTHIEeCKHI KOPEHb N—OW CTETICHH. 1 1 0 1.02
WppanmonanbHble ypaBHEHUs U HEpaBeHCTBA'"

39 Cunyc, KOCHHYC U TaHT'€HC YHCIIOBOTO 1 0 0 5.02
aprymeHTa

40 CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO 1 0 0 8.02
aprymeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1 0 0 12.02
YHCIIOBOTO apryMEHTa

42 ApKCUHYC, apKKOCHHYC U apKTaHTEHC 1 0 0 15.02
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

43 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIUN 1 0 0 19.02
YHCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

44 onpe/ieJIeHUE TPUTOHOMETPUUECKHUX (DYHKITHI 1 0 0 22.02
YHCIIOBOTO apryMEHTa

45 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 0 0 26.02

46 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0 29.02

47 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1 0 0 4.03

48 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0 7.03

49 Hpeo6pa30uBaHHe TPUTOHOMETPUUECKUX 1 0 0 11.03
BBIpOKEHU I

50 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 0 0 14.03




BBIPAKCHUIN

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX

51 — 1 0 0 18.03
59 Hpeo6pa30333HI/Ie TPUTOHOMETPHUYECKUX 1 0 0 21.03
BBIpOKCHU I
53 HpeoGpa30vBaHHe TPUTOHOMETPUYECKHUX 1 0 0 1.04
BBIpKEHU I
54 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUIN 1 0 0 4.04
55 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1 0 0 8.04
56 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUIN 1 0 0 11.04
57 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUN 1 0 0 15.04
58 Pemenue TpUroHoMeTpuUECcKUX ypaBHEHUN 1 0 0 18.04
59 Pemenue TpuroHoMeTpuueCKUX ypaBHEHUN 1 0 0 22.04
KonTponbhas padota no teme "®opmysis
60 TPUTOHOMETPHUH. TpUTrOHOMETpUYECKUE 1 1 0 25.04
ypaBHEHHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
61 nocineaoBareabHocTel. MOHOTOHHBIE 1 0 0 29.04
MOCTIeIOBATEIFHOCTH
Apudmernueckas 1 reomeTpuUecKas
62 nporpeccuu. Mcnonp3oBaHue Iporpeccuu 1 0 0 505
JUISL PELICHUs] PEAIbHBIX 33/1a4 NPHKJIAHOTO
Xapakrepa
beckoneuHo yObIBarolasi reoMeTpuiecKas
63 nporpeccusi. CyMMa 0€CKOHEUHO 1 0 0 6.05
yOBIBAIOIIEH FeOMETPUUECKOI ITporpeccun
64 dopmyria CII0KHBIX TTPOIEHTOB 1 0 0 13.05




65 dopmyra CIOKHBIX TPOIEHTOB 1 13.05
O0001eHue, cucTeMaTH3alusA 3HaHUH 3a

66 Kypc aiareOpbl ¥ Hadal MaTeMaTHIeCKOTrO 1 16.05
ananu3za 10 kimacca

67 Hrorosas koHTposbHas paboTa 1 20.05
O0001menue, cucTeMaTH3alUs 3HAHUH 3a

68 Kypc aiareOpbl ¥ HadaJl MaTeMaTHIeCKOTrO 1 23.05
aHanuza 10 kiacca

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Maremartuka. AnreOpa ¥ Hayaiga MaTeMaTH4ecKoro aHanu3a. 10 kimacc: ydeOHuK: 0a30BbIi
ypoBeHb. A.I'.Mep3nsk, [.A.Homuposckuii,B.b. [TonoHckuii u ap.;noa peaakuuen

B.E.ITogonsckoro.-8-¢ nznanue.M.:Ilpocsemienne.2022

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbl MU PECYPCbl CETH
HMHTEPHET



