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MNOACHUTEJIbHASA 3ATIMCKA

YueOHbli Kypc «Anredpa v Hayajla MaTeMaTHYECKOTO aHaIM3a» SBISIETCS OJHUM U3 Haubouee
3HaYMMBIX B TIpOrpaMMe CpenHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecreyrBaeT HHCTPYMEHTAIBHYIO 0a3y JIJIsl H3yYeHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTroi
CTOPOHBI, (POPMUPYET JIOTHIECKOE M a0CTPAKTHOE MBIIIJICHHE 00YYaIOIUXCs Ha YPOBHE, HEOOXOJMMOM
IUI OCBOCHUSI MH(OPMATUKH, OOIICCTBO3HAHHMS, MCTOPUH, CIOBECHOCTH W JPYIHX IUCIMIUIMH. B
paMKax JaHHOTO y4eOHOTo Kypca 0Oydarolinecs OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHON
HaYKH, KOTOpasi GOPMYJIHPYET CBOU JIOCTHKCHHS B MaTeMaTH4eCKOi (opme.

VYueOHbIil Kypc anreOppl W Hayal MaTEeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHH, OHWOJIOTUH, TMOHMMAaHHS OCHOBHBIX TEHICHIIUN
Pa3sBUTHA DKOHOMUKHU H O6H.[CCTB€HHOI71 JKU3HH, IIO3BOJIKICT OPUCHTUPOBATBCA B COBPEMCHHBIX
IUQPPOBBIX W KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO WCIIOJIb30BaTh MX [UIS JalbHEHIIEro
0o0pa3oBaHMsl M B TOBCEJAHEBHOW XU3HU. B TO e Bpems oBiajeHuEe aOCTPAKTHBIMU U JIOTMYECKH
CTPOTUMH KOHCTPYKIMSIMHA aJIreOpbl M MaTEeMaTHYEeCKOTO aHajiu3a pa3BUBAaCT YMECHHE HaXOIUTh
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTD, JOKAa3bIBaThb YTBCPIKACHHA C IMOMOINBKO MHAYKIHUU U
paccyxJath JIeIyKTUBHO, HCIOJIB30BaTh OOOOIICHHE ¥ KOHKPETH3alMI0, a0CTparupoBaHHE U
aHAJIOTHIO, (OPMUPYET KPEATUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wusydeHuss ydeOHOro Kypca «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIIN3ay
06yt1a}01unec;[ moJry4daroT HOBBIU OIBIT pelICHUA NPUKIIAAHBIX 3aa4, CAMOCTOATCIIBHOTO ITOCTPOCHU A
MaTeMaTHYECKUX MOJICNICH pealbHBIX CUTYallui, MHTEPIPETAIUHU MOJTYYCHHBIX PEIICHUH, 3HAKOMSITCS
C NpuMEpaMu MATEMATUYCCKUX 3aKOHOMepHOCTCI>'I B MpUPOAC, HAYKC U UCKYCCTBEC, C BbIAAIOIIUMUCH
MaTeMaTHYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOnbIil Kypc 001a1aeT 3HAaYNTEIbHBIM BOCITUTATEIBHBIM MTOTEHIIAJIOM, KOTOPBIN pealin3yeTcs
KaK uepe3 y4eOHbBIN MaTepual, CriocoOCTBYIOIMNN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS, TaK U
yepe3 crenuPuky yueOHol nesTeIbHOCTH, TPEeOYyIOIIeH MPOI0KUTENbHON KOHIIEHTPAIlMU BHUMAHUS,
CaMOCTOSITEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN PE3yJIbTaT.

B ocHOBe Meroawku OOyd4eHHs] anreOpe W HadajlaM MAaTeMaTHYeCKOro aHajn3a JICKUT
NesITeIbHOCTHBIN MPUHITUT 00yUYeHUSI.

B crpykType yuebHOro kypca «Anredpa ¥ Hayajsa MaTEMaTHYECKOTO aHAJIM3a» BBIICICHBI
CIIeyIOIINe CO/IepKaTeIbHO-MeToInYecKue IMHUK: «Hucna u BeraucieHus», « OyHkuuu u rpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Havama maTremarnyeckoro aHanmsa», «MHOXKeCTBa W JIOTHKa». Bce
OCHOBHBIE COJIePKATEIHHO-METOUYECKIE TUHUHM U3Y4YalOTCsl Ha MPOTSHKEHUH JIBYX JeT 0O0y4eHus Ha
YpOBHE CpEIHET0 00IIero 00pa3oBaHMs, ECTECTBEHHO JOTOHSS APYT IpyTa U MOCTENEHHO HACHIIIASsCh
HOBBIMU TeMaMU W pazfenamu. J[aHHBI Yy4eOHBI Kypc SBISE€TCS WHTErPATUBHBIM, IOCKOIBKY
O6L€I[I/IH$ICT B cebe COACPKAaHUEC HECKOJBbKHUX MATCMATHUYCCKUX JUCHUIIINH, TAKHUX KakK anre6pa,
TPUTOHOMETPHS, MAaTEMaTUUECKUN aHATIN3, TEOpUsi MHOXKECTB, MaTeMaTU4yecKas Jioruka u japyrue. 1o
Mepe TOTO Kak 0OyYarolIuecst OBIIAJAECBAIOT BCE OoJiee MIMPOKMM MAaTeMaTHYECKUM aIllapaToM, y HUX
MOCNe0BaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTHUYECKYI0 MOJElNb
peayIbHOM CUTYyalluy, IPUMEHSATh 3HAHMSI, TIOJyYEHHbIE MPU U3yUYE€HUH y4eOHOro Kypca, JUIsl pelieHus
CaMOCTOSITENTFHO C(POPMYIUPOBAHHON MaTeMaTHUYECKOW 3ajaud, a 3aTeM HHTEPIpPeTUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTONMYEeCKass JUHHUS «UMcna W BBIUMCICHHS» 3aBepiiaeT (opMUpOBaHUE
HABBIKOB HCIOJIb30BAHUS JICHCTBUTEIIBHBIX YHCET, KOTOPOE OBIJIO HAYaTO Ha YPOBHE OCHOBHOT'O O0IIIET0
obpaszoBanus. Ha ypoBHe cpeHero o61iero oopasoBanus 0oco00e BHUMaHHE yenseTcs GOopMUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BBI‘II/ICJIGHHfl, BKJIHOYAKOIIINX B ce0s UCII0JIL30BaHNE Pa3INYIHBIX (I)OpM 3aIlnucu
quclia, YMEHUE JeNaTh MPUKUIKY, BBIIONHITH MPUOIMKEHHBIC BBIYMCICHHS, OLEHUBATH YHCIOBBIC
BBIPpAXCHUA, pa6OTaTB C MaTeMaTHYEeCKMMHU KOHCTAaHTaMHU. 3HAKOMEIE O6yan-OHII/IMC$I MHOXECTBa
HATypaJNbHBIX, LEJIBIX, PAIUOHANBHBIX W JICHCTBUTENHHBIX YHCEN JOMOJHSAIOTCS MHOXECTBOM
KOMIUJIEKCHBIX uYHcel. B KaKJIOM M3 OTHX MHOXCECTB pPACCMAaTpUBAIOTCA CBOMCTBEHHEIE cMy
crenuguIecKre 3aau U ONepaluu: IeJICHUE HalleJI0, ONEPUPOBAHIE OCTATKAMHU Ha MHOYKECTBE IIEJTbIX
qrces, 0cOOble CBOWCTBA PAallMOHAIBHBIX U MPPAllMOHAIBHBIX YHCeN, apu(MeTHYecKue omneparuu, a



TaK)K€ W3BJICYCHHE KOpPHS HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX uucen. bimaronmaps
MOCJIEIOBATEIbHOMY PACIIMPEHUIO Kpyra MCHOJIb3yeMbIX YHMCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH HMX
MPUMEHEHHUS I PELIeHUs] pa3InyHbIX 3a/1a4 (popMupyeTcs MpecTaBlIeHHe O IUHCTBE MaTeMaTUKU
KaK HayKd U e€ poJid B IIOCTPOCHUHU MOJIENICH PeaJbHOro MUpA, MIMPOKO UCIIONB3YIOTCS 0000IIeHne U
KOHKpETH3alus.

Jluaust «YpaBHCHHUS U HEPABEHCTBA» PeaTN3yeTcs Ha MPOTSHKEHUH BCETO OOyUYeHUsS Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus, MOCKOJIBKY B Kaxa0M paszene [IporpaMMel npeaycMOTpEHO pelieHre
COOTBETCTBYIOIINX 3ajau. B pe3ynprare o0yyaromuecs: OBIaIeBalOT pa3IMYHbIMU METOIaMH PEIICHUS
paloHaJIbHBIX, WPPALMOHATIBHBIX, IIOKA3aTeIbHBIX, JOrapu(MHUUECKUX M TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/iay, coepKalux napamerpsl. [lonydyeHHsie ymeHus
LIIMPOKO HCHOJB3YIOTCA IMPU HCCIeNOBAaHUU (PYHKUMHA C TOMOIIbIO IMPOU3BOJIHOM, MpPU pEHICHUU
MPUKJIAIHBIX 33724 ¥ 33/1a4 Ha HAX0XK/ICHUE HAaNOOJIBITNX U HANMEHBIINX 3HaYeHU QyHKInH. JlanHas
coJiepKaTesibHas JIMHUS BKIIIOYaeT B cels Takke (HOpMHUpOBaHHE YMEHUN BBIOJIHATH PAcu€Thl IO
dbopMyIiaM, mpeoOpa3oBaHus PAIIMOHATBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHYECKHUX BBIPAKECHUH,
a TakXe BBIPAXECHHM, cofepkKallluX CTeNeHu U Jiorapudmsel. brarogaps uzydeHuro anreOpandeckoro
MaTepuaga TPOUCXOIUT JajbHEHIIee Ppa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcsi, (OPMUPYIOTCS HaBBIKH JCIyKTUBHBIX PpAaCCYXKICHHM, pabOThl C CHUMBOJIbHBIMU
(dbopmamu, peICTaBICHHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BU/IE PAaBEHCTB M HEPAaBEHCTB. AJredpa
npeaiaraeT 3QpQeKTUBHbIE UHCTPYMEHTHI JUIS PEIICHUS TPAKTHUYECKUX U €CTeCTBEHHO-HAYYHbIX 3a/1a4,
HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeTouYecKas TMHUS « DYHKIIMH U TPpaUKU» TECHO MEPEIIeTaeTCs C IPYTruMu
JUHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3aJa€T IOCIIEAOBATEILHOCTh U3yUCHHS
MaTepuaina. l3ydeHue CcTeNneHHOW, MMOKa3aTeNbHOM, JOrapu(MUUYECKOH U TPUTOHOMETPHUYECKHUX
(GYHKIUH, BX CBOMCTB M Ipa)MKOB, UCITOJIb30BaHNE (DYHKIIUH ISl PEIICHUS 3a7a9 U3 IPYTUX YIeOHBIX
MIPEAMETOB U PEalbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM
YpaBHCHHI ¥ HepaBeHCTB. [Ipu 3ToM OosbIIoe BHUMAHUE yaensaeTcsl (OPMHUPOBAHHIO YMCHHS
BbIpaXaTh (OpMyJIaMU 3aBUCHUMOCTH MEXKIY Pa3IUYHBIMU BETUYMHAMH, UCCIIENOBATh MOTyYEHHBIC
(GyHKIUY, CTPOUTH UX rpaduku. Marepuain 3Toil coaepkaTeIbHOM IMHUM HALIEJICH Ha pa3BUTHE YMEHUN
Y HaBBIKOB, TO3BOJSIONIUX BBIPAKATh 3aBUCUMOCTH MEXIy BEIHMUYMHAMHU B Pa3IU4HON (dopMme:
AHATUTHUYECKOM, Tpaduueckoil u  cioBecHoW. Ero wu3ydeHwe crmocoOCTByeT  pa3BUTUIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aI[H, HCIOJIh30BAaHUIO
aHaJIOTHIl.

ConepxarenbHas nuHUS «Havanma wmaTeMaTH4YecKOro aHains3a» IMO3BOJSET CYHIECTBEHHO
paCHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIIATHBIX 3a7a4, JOCTYITHBIX 00y4YalomuUMCs, TaK KaK
y HUX MOSIBIISIETCS BO3SMOXKHOCTD CTPOUTH TPaQUKH CIIOKHBIX (DYHKIUHN, ONPEAESITh UX HAUOOIBIITNE U
HaWMEHBIIINE 3HAYCHUS, BEIUUCIATD IO PUTYp ¥ 0OOBEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOPEHUSI
npoueccoB. JlaHHas coaepxaTenbHas JMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHMS
MaTeMaTUYeCKUX MOJENeH pealbHbIX CHUTYallluid, TO3BOJIIET HAXOAWUTh HAWIy4lllee pEIICHHEe B
MPUKIAIHBIX, B TOM YHCJE COLUMUAIBbHO-DKOHOMHYECKUX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHajliu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (POPMaIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBIIIEHUS, (HOPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMATHKH B
HayKe, TeXHUKE U UcKyccTBe. OOyuaromuecs y3HalT O BBIIAIOIINXCS pe3yJIbTaTax, MOJIYISeHHBIX B X0OJI€
pa3BUTHSA MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOPax.

ConepxarenbHO-METOIMYECKasT TUHUA «MHOXECTBa W JIOTMKa» BKIIOYAET B Ce0s DJIEMEHTHI
TEOPUM MHOKECTB M MATEMAaTHYEeCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPECTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKH W TpeIaraloT HamOoJiee YHUBEPCATbHBIN S3BIK,
00BETMHSIOINN BCE pa3/IeNIbl MATEMATHKU U €€ MPUIIOKEHUN, OHH CBSI3BIBAIOT pa3HBIE MAaTEMATUYECKUE
JTUCIUTIIMHBI M KX TIPUJIOKEHUS B eTuHOe 11enoe. [103ToMy BaKHO JaTh BO3MOXKHOCTH 00yJaronieMycs
MMOHUMATh TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTUKH W HUCIOJIb30BaTh €ro JUist
BBIPOKEHHS CBOMX MBICIIEH. [[pyruM Ba)KHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAyKH CJIEIyeT MpHU3HATh
CBOMCTBEHHYIO €ii CTpOroctb OOOCHOBAaHWMN W CIEAOBAaHUE OINPEACNEHHBIM MpPaBHIAM TOCTPOSHUS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C JJIEMEHTaMH MaTEeMaTHMYeCKON JIOTHMKH CHOCOOCTBYET pPa3BUTHIO



JIOTUYECKOTO MBIINUICHHS OOYYarOIIUXCsl, MO3BOJIIET MM CTPOUTh CBOHM PACCY)KJICHHUS Ha OCHOBE
JIOTUYECKUX MPaBWII, POPMUPYET HABBIKK KPUTUYESCKOTO MBIIILIICHUS.

B yueOHOM Kypce «AnrebOpa W Havajga MaTeMaTHYECKOIO aHAIHM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOT0 MOJCIMPOBAHUS, KOTOPHIE MPHU3BaHBI CIOCOOCTBOBATh (POPMHUPOBAHUIO HABHIKOB
MIOCTPOCHHS MOJICJICH pealIbHBIX CHUTYyallMi, HCCICIOBAHUSA ITHX MOJEICH ¢ IMOMOIIbIO arapara
anreOppl ¥ MATEMAaTUYECKOTO aHAlIM3a, WHTEPIPETAIMH TIOTYYEHHBIX Pe3yIbTaToB. Takue 3amaHus
BIICTCHBI B KKIBIA U3 Pa3JiejOB MPOrpaMMbl, ITOCKOJIBKY BECh MaTepHa Y4eOHOIro Kypca IIHPOKO
UCTIONIb3YETCS I PEIICHHS] TPHUKIATHBIX 3a1ad. [Ipu pemeHur pealbHbIX MPAKTUYECKUX 3a1ad
oOydaromyecss  pa3BHBAIOT  HAOJIONATENIBHOCTh,  YMEHHE  HAXOAHWTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HUCHOJB30BATh AHAJOTHIO, O0OOIIATh M  KOHKPETH3UPOBATh MpodIeMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHHMIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a7ad OPraHU3yeTCs B MpoIecce
W3YYCHHSI BCEX TeM Y4eOHOT0 Kypca « Anredpa 1 Hadajaa MaTeMaTHIECKOTO aHATH3ay.

Ha u3ydenue yueOHOro Kypca «Anaredpa W Havajga MaTeMaTHYECKOTO aHAJIM3a» OTBOAMTCS 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Heento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIE M JAECATHUYHBIC JPOOH, TPOLEHTH, OECKOHEYHBIC
nepuoauyeckue apobu. Ilpumenenue npoGeil M NMPOLIEHTOB AJs pEIICHUS NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U pPEabHOM KU3HU.

JlelicTBuTenbHbIC Ucia. PainoHanbHble M MppallMOHAIbHbIC Yncia. ApudmMeTndeckue onepanun
C JEWCTBUTEIbHBIMU YMCIAMU. Moayib AEHCTBUTENBHOIO 4Mcla U ero cBoiicra. [IpubnmxEéHHble
BBIUHCIICHMS, IPaBUIJIa OKPYIJICHHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BIYUCICHHUM.

Crenens ¢ nensiM nmokasareneM. buaom Herorona. Mcnonb3oBanue moaxoasimeit GopmMer 3anucu
JEMCTBUTEIBHBIX YHCET U1l PELICHUs IPAKTUYECKUX 3a]1a4 U IIPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypajIbHOW CTENEHH U €r0 CBOMCTBA.

Crenenp ¢ palnMOHAJIBHBIM IIOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
ITOKa3aTeNeM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsiTHuHbIe U HaTypalbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METO/bI pEIIEHUs ILENIbIX U JPOOHO-pallMOHANBHBIX YpaBHEHHH W HEPaBEHCTB.
MHoOro4ieHsl OT OJIHOW MEPEMEHHOM. /[eTeHre MHOrOWwIeHa Ha MHOTO4JIEH ¢ ocTaTKoM. Teopema be3y.
MHorousneHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

WppanmonansHelie ypaBHeHN. OCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHHM.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPAaBHEHUH.

IIpeoOpa3oBanue BeIpaXKEHUH, COAECPIKAIINX JIOTApU(MBIL.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS TIOTapUPMUUECKUX YPaBHEHUH.

OcHOBHBIE ~ TpuUroHOMeTpuueckue  ¢opmyiasl. IIpeoOpazoBaHHe  TPUTOHOMETPHUECKUX
BBIpa)KECHMI. Pelienrie TpuroHoOMeTpuYeCKUX YpPaBHEHUI.

Pemenne cucrem JMHEMHBIX ypaBHEHUM. Marpuna CHCTEMbl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpuilbl 2X2, €ro r€OMETPUYECKUA CMBICT M CBOMCTBA, BBIYMCIIEHUE €T0 3HAYCHUS,
IIPUMEHEHHUE OIPEACIIUTENSA Ul PEIICHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUU. PelleHue mpuKiIamaHbIX
3a7a4 C TOMOIIBIO CUCTEMBI JINHENHBIX YpaBHEHU. VcciaeqoBanne moCcTpOCHHON MOJENH € TOMOIIBIO
MaTpHL ¥ ONPEICIUTEIIEH.



[ToctpoeHne MaremMaTHYECKUX MOJIENEd pealbHOM CUTyallMd C TIOMOIIbIO YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHMI M HEPAaBEHCTB K PEHICHUIO MATEMATHYECKUX 3a7ad U 3a7ad U3
pa3IMYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DOYyHKUMH U TPAaPUKHU

OyHKIUA, crmocoos! 3ananus GyHkuun. B3anmao obparHple GyHkmu. Kommosunust GyHKINHN.
I'padux pynkumu. DnemeHTapHbie mpeoOpa3oBanus rpagukoB GyHKIHH.

Ob6nacTh ompezeneHuss U MHOXKecTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTtku
3HAaKONOCTOSHCTBA. Y&THble M Heu€éTHble ¢yHKimMU. llepmommueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PyHKIIMU. MakcuMyMbl U MUHUMYMBI GyHKIUH. Hanbomnbiiee 1 HauMeHbl1ee 3HaUeHUS
(GYHKIMU Ha TPOMEXKYTKE.

JluneiiHas, KBaJpaTU4Has MU JPOOHO-TMHEHHAss (QYHKIMHU. DJIEMEHTapHOE HCCIEIOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas GyHKIUS C HATYPAJIBHBIM U IIEJIBIM TIOKa3aresieM. E€ cBolicTBa u rpaduk. CBolicTBa 1
rpaduK KOpHS n-Oi CTENEHH KaK (PyHKIIUH 0OpaTHOM CTETNEHU C HATYpaJbHBIM IIOKA3aTEeJIEM.

[TokazarenpHass u sorapudmudeckas (GyHKIUU, MX CBoiicTBa M rpaduku. Mcmonb3oBaHue
rpaduKoB PYHKUMN I pELLICHUS] ypaBHEHUH.

TpuronomeTrpuyeckasi OKpY>KHOCTb, OMpPEJEICHUEe TPUTOHOMETPUUYECKUX (PYHKIMI 4YHCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax U SBICHHUSIX. ['paduku peasbHBIX
3aBUCUMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

IlocnenoBaTeabHOCTH, CIIOCOOBI 3amaHUsl MoOcedoBaTeilbHOCTEH. MeTox MaTeMaTHYeCKOM
MHIYKUUA. MOHOTOHHBIE W OrPAaHUYEHHBIE IOCIIEIOBATENbHOCTH. VCTOpUS BO3HUKHOBEHMS
MaTEeMaTHYECKOT0 aHAIN3a KaK aHAJIN3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckas U reomerpudeckas mporpeccuu. beckoHeduHO yObIBaromias reoMeTpuyecKas
nporpeccusi. Cymma O€CKOHEUHO YOBIBarolled TeoOMeTpUYecKod mporpeccur. JIMHEHHBI U
3KCIMOHEHIHANIbHBIN pocT. Hucno e. opmyiia cioxxHbIX MPOLIEHTOB. Vcnosnb3oBanue nporpeccuu 1uist
pelIeHNs peabHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

HenpepeiBHble QyHKIHH U UX CBOHCTBA. TOUYKM pa3pbiBa. ACUMOTOTHI IpaduKoB (HYHKIUH.
CpoiicTBa (QyHKIUI HENpepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBAJOB JJsl DPELIECHUS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKITU JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBoanbie GpyHKUIKU. OnpeaeneHue, TreoMeTpUuIecKuil U GU3NYECKUI CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QpyHKINH.

[TpouzBoaubie anemeHTapHbIX (PyHKIMH. [Ipon3BogHAs CyMMBI, NMPOW3BENCHUS, YAaCTHOTO W
KOMITO3UIIUH (PYHKIIHIA.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, oOmepaly HaJl MHOXECTBaMU M HUX CcBoilcTBa. Jluarpammsl Diinepa—BenHa.
[IpumMeHeHne TeOpETUKO-MHOKECTBEHHOTO afmapaTa /Ui ONKUCaHUsl pealbHbIX IPOLECCOB U SBJICHUM,
MIPH PEIICHUH 33724 U3 IPYTUX YUYeOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIIEACTBHE, IOKa3aTesIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» (YTJYBJEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBII[ET'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh T'PaXk/JIaHCKON MO3ULUK 00yYaromerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCUHUCKOro OOINeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLENyp IPa)KAaHCKOro o01iecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
yYMEHHUE B3aUMOJIEHCTBOBATh C COLMUAIBHBIMU HHCTUTYTAaMH B COOTBETCTBMU C MX (QYHKIMAMU M
Ha3Ha4YCHHEM;



2) MaTPHOTHYECKOT0 BOCIIUTAHHUSI:

C(OPMHPOBAHHOCTh POCCUICKONW TPa)KAAHCKOM HMIEHTHYHOCTH, YBaXCHHUS K IMPOLUIOMY U
HACTOSIIIEMY POCCUMCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCHMCKUX
MAaTEMaTUKOB U POCCUUCKOM MAaTEMAaTUYECKOW IIKOJIbI, UCHOJIb30BAHUE 3TUX JOCTHKEHUW B JIPYTHX
HayKaXx, TEXHOJIOTUSIX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HaHHE IYXOBHBIX IIEHHOCTEH POCCHIICKOrO0 Hapoja, COPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAaHUs, ITUYECKOTO MMOBEACHUSA, CBSI3aHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHU HAYKHU U
JesITeNIbHOCThIO YYEHOT0, 0OCO3HAHHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSI:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl JCTETUKY MATEMaTUYECKHUX 3aKOHOMEPHOCTEW,
OOBEKTOB, 3aJla4, PEUICHHWH, pPACCYKICHUH, BOCIPUUMYHBOCTh K MATEMaTHYCCKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTUYECKUE 3HAHHUS B MHTEpecax 370pOBOrO U
Oe3omacHoro oOpa3a »KM3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0pPOBOC MHTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN M OTAbIXA, PEryisipHas (u3uyeckas aKTHBHOCTB), (pu3nueckoe
COBEPUICHCTBOBAHHE MPH 3aHITUSAX CIIOPTUBHO-0310POBUTEIIBHON IESTEIbHOCTHIO;

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOUS, WMHTEpPEC K paszuyHbIM cdepam
npodecCHOHANBbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MPHIOKEHUSIMU, YMEHHE
COBEpIIATh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu W peasn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3oBaHHIO U CcaMOOOpa3oBaHHUIO Ha
MPOTSDKEHUM BCEHM KM3HU, TOTOBHOCTh K AKTMBHOMY YYACTHIO B PEHICHUU MPAKTHYECKUX 3a/1a4y
MaTeMaTU4YeCKOW HalpPaBJIE€HHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHUS

chOpPMUPOBAHHOCTh ~ HKOJIOTMYECKOM  KyJIbTYypbl, MOHMMAaHHE  BIUSHUA  COLMAIBHO-
SKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOMN U COIMATBLHOM Cpelibl, 0CO3HAHKE TJI00ATLHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM, OpHEHTallMs Ha TNpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWH s
perieHus 3a7a4 B 00J1aCTU OKPYKAIOIIEH Cpe/Ibl, TUIAHUPOBAHUE MOCTYTKOB M OIIEHKHU MX BO3MOMXHBIX
MOCJIEICTBUI JIs1 OKPY>KAIOIIEeH Cpebl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd W OOIIECTBEHHON MPAKTUKH, MOHWUMAHUE MAaTEeMAaTHYECKON HAyKH Kak c(hepbl UeIOoBEYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALMU, OBJIAJCHUE S3BIKOM
MAaTeMaTUKU U MAaTEMaTUYECKOU KyJIbTYPOMl KaKk CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYUIECTBIIATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IESITENIbBHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJbTATDI

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Joruyeckne a1eMCTBUSA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MMPU3HAKKM MATEMATHUYECKUX OOBEKTOB, MOHSTHH,
OTHONIICHUH MEXAYy TIOHATUSAMHU, (OPMYIHPOBATh OMNpPENEICHUS TMOHSATHH, YCTaHABIMBAThH
CYIIECTBCHHBIM MpU3HAK KiIacCHU(UKAIIUU, OCHOBAHHUS JIsi OOOOIICHWS W CpPaBHECHHsS, KPUTEPHUH
MIPOBOJAMMOI0 aHaJIU3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTH M TMPEOOPA3OBBIBATh CYKICHUS: yTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U MMPOTHBOPEUHs B (paKkTax, JaHHBIX,
HAONMIOJIEHUSAX W YTBEPXKACHUSAX, TMpEAJararb KPUTEPHH JUIS BBHISBICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUUI;

JIe7aTh BBIBOABI C HCHOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIKOYEHUM 110 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSITEIBHO J0Ka3aTebCTBA MAaTeMaTHMUYECKUX YTBEPXKICHMH (IpsMble U OT
MPOTHBHOT0), BHICTPAUBATh apryMEHTALMIO, IPUBOAUTH MPUMEPBHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BBIOMpPATh CHOCO0 perieHus: yuyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PELICHHUS,
BbIOMpPATh HauboOJIee MOAXOAALIMH ¢ YYETOM CaMOCTOATENBHO BbIAECICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBaTebcKue 1elcTBUA:

UCIOJIb30BaTh BONPOCHl KAK MCCIIENOBATEIbCKUNA HHCTPYMEHT IO03HAaHUSA, (OPMYIMPOBATH
BOMPOCHI, PUKCUPYIOIIKE TPOTHBOPEYHE, IPOOIEMY, YCTAaHABIMBATh HICKOMOE U JaHHOE, (OPMUPOBATH
TUIIOTE3Y, apIyMEHTHPOBATh CBOKO MO3UIIUI0, MHEHHE;

MIPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEIOBAHNE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MaTeMaTHYecKOoro OObEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO (OpPMYJIMpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTaM IMPOBEAEHHOIO
HAOIOACHNS, HMCCIEIOBaHUSA, OIICHWBATh JOCTOBEPHOCTH IMOJYUYCHHBIX pPE3yJbTaTOB, BBIBOJOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BHUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEAINIONIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh JePUUUTHl MH(GOpMAIMM, JaHHBIX, HEOOXOIUMBIX [Js OTBETa Ha BOIPOC U JUIs
peIIeHHs 3a/1a9H;

BbIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AaHAJIM3UPOBATh, CUCTEMAaTU3HPOBATh
Y MHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM IMPEICTABICHHUS,

CTPYKTYpUPOBaTh MH(POPMALMIO, NPEACTABIATh €€ B pa3iIMyHbIX (POpMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENLHO C(HOPMYIHMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATh CY)KJEHHUS B COOTBETCTBUHU C YCIOBHSMHU U LEISIMU OOLICHHUS,
SICHO, TOYHO, I'PaMOTHO BBIPpAXAaTh CBOIO TOYKY 3pCHHA B YCTHBIX M IMHMCBMCHHBIX TCKCTAaX, HAaBATb
MIOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4i, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X07ie 00CY’KJI€HUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXAaeMOM TeMbI, TPOOJIEMBI, peraeMon
3a/lauM, BBICKA3bIBaTh MWJIEW, HALICJICHHBIE HA IIOMCK pEIIEHHUS, CONOCTABIATh CBOM CYXKICHHS C
CYXKACHUAMU OPYTUX YYAaCTHHUKOB JaMajora, O6H3py>KI/IBaTI) pasinuue MU CXOACTBO HOSI/IHI/Iﬁ, B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

NpeACTABIATE PE3YyJbTaTbl pPCIICHUA 3aJadyd, OKCICPpHUMECHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 337ay MpPE3eHTAlUH U O0COOEHHOCTEH
ayJIUTOPUH.

PerysisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranmu3anus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a]]au, BBIOUPATh CIIOCO0 pelIeH s ¢ Y4ETOM UMEIOIINXCSI
pecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH €
y4ETOM HOBOM MH(OpMaIuy.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HABbIKAMU IO3HABAaTENbHON pe(IeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX IEUCTBUU U
MBICIIMTENIBHBIX TPOIECCOB, UX PE3yJbTaTOB, BJIaJeTh CHOCO0AMHM CAMONPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

NpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh ITPHU PEIICHUH 33/1a4U, BHOCUTH KOPPEKTUBBI
B JEATENbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JTaHHBIX, HAWJEHHBIX OMIMOOK, BBISBIECHHBIX
TPYIHOCTEH;



OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIHU M YCIOBUAM, OOBSICHITH IMPUYUHBI JOCTHKCHUS HITH
HEJIOCTHIKCHHSI PE3yJIbTaTOB JCATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLECHKY MPUOOPETEHHOMY
OIIBITY.

CoBMecTHAas 1eITeIbHOCTD:

[MOHMMATh M UCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOM M HHIUBHIyalbHON PabOThI IIPH PELICHUN
y4eOHBIX 3a/1a4, IPUHUMATS 1[eJIb COBMECTHOMU JICATEIIbHOCTH, IUTAHUPOBATh OPraHU3aI[UI0 COBMECTHOM
paboThI, pacrpenesiaTh BUABI pabOT, JOrOBapHBATHCSA, OOCYXKIATh MPOLECC M PE3yabTaT PabOTHI,
0000111aTh MHEHU HECKOJIBKHUX JIIONIEH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYkaeHHUS, 0OMEH MHEHHIA, «MO3TOBBIE IITYPMbI»
U WHBIC), BBIMOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JCUCTBHUS C JAPYTMMH YJICHAMHU
KOMaH/Ibl, OIICHMBATh Ka4Y€CTBO CBOETO BKJIa/a B OOIIUI MPOIYKT IO KPUTEPHUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NPEJMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiaacce oOydaromuicss NOIYYUT CIAEAYIOLUIUE MIPEIMETHBIE PE3YJIbTaThl
[0 OT/EJIbHBIM TeMaM paboueil mporpaMmbl yueOHOro Kypca «Anredpa M Hadanaa MaTeMaTUYeCKOro
aHaIM3ay:

Yuciia 1 BBIYMCICHUSA:

CBOOO/THO OTIEPHPOBATH MOHATHIMHU: PALMOHAIBHOE YHCII0, OECKOHEUHAsI TepHoanYecKast Jpoob,
IIPOLIEHTHI, UPPALMOHAIIBHOE YUCIJIO, MHOXKECTBA PAllMOHAJIBHBIX U JIEHCTBUTEIIBHBIX YHCEN, MOIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHSATH APOOH U IPOLIEHTHI JUIsl PEIIeHUs IPUKIIAJAHBIX 33]a4 U3 Pa3IMUHbIX OTpaciael 3HaHUN
Y peajbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIE BEIYUCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUIKY U OLIEHKY pe3yJibTara
BBIUMCIICHUH;

CBOOO/IHO ONEPUPOBAThH NOHITUEM: CTENIEHB C LIETIBIM [T0KA3aTEIEM, UCII0JIb30BATh MOAXOSIIYIO
(dbopMy 3anucH JeMCTBUTENBHBIX YUCEN JUISl PELICHHs] TPAKTUYECKHX 33/1a4 U IPE/ICTAaBICHUS JaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

cBOOO/IHO ONEPUPOBATH MOHATHAMHU: JIOTapu(PM YHCIia, IECATUUHbBIE U HATypaJlbHbIE Jorapu(Mbl;

CBOOOTHO ONIEpUPOBATh MOHATHIMMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCJIOBOTO ApTyMEHTa;

OTIepUPOBATh MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBATh MOHATUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHbBIE
YPaBHEHUS U YpaBHEHUA-CIIEACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

MIPUMEHSTh PAa3JIMYHbIE METO/IbI PEILIEHUS PAllMOHATIBHBIX U JPOOHO-pAllMOHAIBHBIX YpaBHEHHUIH,
IIPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHNs HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOTOUIEH OT OJAHOM MEPEMEHHOW, MHOTOUJIEH C LEIbIMU
K03 pHLIMEeHTaMU, KOPHU MHOTOYJICHA, IPUMEHATH JIeJIEHHe MHOIOWIEHa HA MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera s pemenus 3aaau;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIla, ONpeaeTuTeNb
MaTpulpl 2 X2 U €ro reOMETPUYECKH CMBICI, MCIOJb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 nis
BBIYHCIIEHUS €TI0 3HAUEHUS, IPUMEHSTh ONPEAETUTENN JUIsl PEIIECHUS] CUCTEMBI JTMHENHBIX YpaBHEHU,
MOJIETIUPOBATh pPEaJbHBIE CUTYallUM C IIOMOIIBI0O CHCTEMBbl JIMHEHHBIX YypaBHEHUH, HCCIEA0BATH
IIOCTPOCHHBIE MOJEJIN C IIOMOIIBI0 MaTpUll M ONpPENEIUTENECH, MHTEPNPETUPOBATh MOIYUYEHHBIN
pe3ymbTaT;

MCIOJIb30BaTh CBOMCTBA JCHCTBUN C KOPHIMU JAJISl MPEOOpa30BaHMs BHIPAXKEHUH;

BBITIOJHATH MpeoOpa30oBaHMs YMCIOBBIX BBIPAKEHUH, COAEpKALIUX CTENEHU C palOHaIbHBIM
IIOKAa3aTeNeM;

HCII0JIb30BaTh CBOMCTBaA Jorapu(moB Juist MpeoOpa3oBaHUsl JOTapu(PMUUECKUX BbIpaKEHHUI;



CBOOOJHO ONEpUPOBaTh MOHATUSAMH: UpPpalMOHAIbHBIC, MOKa3aTelIbHbIE U JiorapupMUUEcKue
YPaBHEHHSI, HAXOAUTh UX PELIEHUS C IOMOIBIO0 PABHOCWIBHBIX IEPEX00B WM OCYLIECTBIISISI IPOBEPKY
KOpHE;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPHUUECKUE bopmybl Ui npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHUN;

CBOOO/THO OTIEPHPOBATH NOHATHEM: TPUTOHOMETPUUYECKOE YPaBHEHUE, IPUMEHATh HEOOX0IUMbIE
(bopMyJIbl 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJICIUPOBATh PEAIbHBIE CUTYAIlMH Ha SI3BIKE AJITeOpbl, COCTABIATH BBIPAKCHHS, YPABHEHHS,
HEPABEHCTBA 110 YCIIOBUIO 3a/1a4d, UCCIENOBATh IOCTPOECHHBIE MOJCIN C HCIOJIB30BAHUEM allapara
anreopsol.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONIEpUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a0aHus (PyHKIMH, B3aHMHO OOpaTHBIE
GbyHKUMH, KOMIO3UIMS (PyHKIMH, rpaduk (YHKIMH, BBIIOJHATH 3JEMEHTAapHbIE NpeoOpa3oBaHUs
rpaduKoB PyHKIHI;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: OOJIACTbH OINPECNICHUS] 1 MHOXKECTBO 3HAYCHUH (DYyHKIMH,
HYJTH (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIE (PYHKLMHU, IEpUOANYECKHE (DYHKIUH,
MPOMEKXYTKH MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (QYHKIWH, HauOoibliee u
HauMEHblIee 3HaYeHue (QYHKLIUHU Ha IPOMEKYTKE;

CBOOOTHO ONIEpUPOBATH MOHATHIMH: CTETICHHAS (QYHKIUS C HATYPaJbHBIM U LIEJTBIM MTOKa3aTeseM,
rpaduK cTerneHHON (YHKLUHU C HaTypaJbHBIM M LIEJIbIM [TOKa3aTeneM, rpaduK KOpHs N-0i CTENeHn Kak
(byHKIMM 0OpaTHOM CTENIEHH C HATYypaJIbHBIM ITOKa3aTeJIeM;

OIIEpPUPOBATH MOHATUAMU: JIMHEWHAs, KBaJIpaTU4Hasi U APOOHO-IMHEHHAas (YHKIMHU, BBIIOIHATh
3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOO/IHO OIIEpPUPOBATh MOHATUSAMU: ITOKa3aTeNIbHAas U JlorapudmMuueckas GyHKINHU, UX CBOICTBa
U TpaduKH, UCTIONB30BaTh X rpa(uKH I PEUICHUs YPaBHEHUH;

CBOOOJHO OINEpPUPOBaTh IMOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OINpejeeHue
TPUTOHOMETPUUECKHUX (YHKIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh I'paduku QYHKIMHA JUIs MCCIeI0BaHUs MPOLIECCOB U 3aBUCUMOCTEHN MPU peIIeHUH
3aJ1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U peaIbHOM KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCMOCTH MEKIY
BEJIMYNHAMU;

Hauyana maTeMaTH4yecKoro aHajimsa:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: apuMeTHUecKass U TeoMeTpHuecKas mporpeccus,
OecKOHEYHO YOBIBaoIlas TeOMETpUYecKas IMpOorpeccus, JUHEHHBIH M HKCHOHEHIMAIbHBIA pOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUU JIJISl pELIEHMsI pealIbHBIX 3a]1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOTHO OIIEpUpPOBaTh MOHATHSIMH: II0CJIEI0BATENBHOCTD, CIoco0Bbl  3aJaHUA
MOCJIEI0BATENbHOCTEH, MOHOTOHHBIE WM OTPAHUYEHHBIE I1OCIEI0BATEIbHOCTH, MOHUMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYEeCKOTr0 aHajIu3a KaK aHain3a 0€CKOHEYHO MaJlbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HETIPEPbIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka GyHKIUY,
aCUMIITOTHI rpaduKa GyHKINY;

CcBOOOJHO ONEpUPOBaTh MOHATHEM: (PYHKIIMs, HEpEepbIBHAS HA OTpe3Ke, MPUMEHSATh CBOMCTBA
HENpepbIBHBIX (QYHKIMIA 111 peleHus 3a1ay;

CcBOOO/IHO OMEpUPOBATH MOHATUSMU: MEpBasi U BTOpas MPOU3BOJAHbBIE (QYHKIUH, KacaTellbHas K
rpaduky QyHKIUH;

BBIYHCIISTH IPOU3BOJIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIO3HUIIMU IBYX (DYHKLUH, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKINH;

HCIIOIh30BaTh TEOMETPUUECKUN B PU3UUECKHUI CMBICI TIPOU3BOTHOM TSI pEIICHUS 3a/1a4.

MHoxecTBa M JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU,

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Ulsl ONMCAHUS pPEaJbHBIX IPOLIECCOB U
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB;



CcBOOOJHO OMNEpPUPOBATh MOHATHIMH: ONpEJEsICHNEe, TeOpeMa, YpaBHEHHE-CIEICTBUE, CBOWCTBO

MaATeMaTH4ICCKOIo OGT’GKTa, A0Ka3aTCJIbCTBO, PAaBHOCUJIBHBIC YPABHCHUS U HCPABCHCTBA.
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