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MOSICHUTEJIBHAS 3ATIMCKA

VYueOHbIll Kypc «Aunrebpa M Hayajga MaTeMaTH4YeCKOTO aHajk3a» SBISETCS ONHMM U3 Haubojee 3HAYMMBIX B
IporpamMMe CpeaHero oomero oopa3oBaHus, IOCKOIBKY, C OHOH CTOPOHBI, OH 00ECIeYMBAET HHCTPYMEHTAIBHYIO 0a3y JUIs
N3y4YEeHUs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyrol CTOPOHBI, (JOPMHPYET JTOTHMYECKOEe M a0CTPAaKTHOE MBIIUICHHE
o0y4aronuxcsi Ha YpoBHE, HEOOX0AUMOM JJisl OCBOSHHsI HHPOPMATHKH, OOLIIECTBO3HAHMUS, HICTOPHH, CIIOBECHOCTH M IPYTUX
JUCLUILIMH. B pamkax n1aHHOro yuyeOHOro Kypca o0ydaromuecs OBJaeBaloT YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopast GOpMyJIUpyeT CBOH JOCTIDKCHHS B MaTeMaTH4ecKoi (opme.

YueOHbI Kypc anreOpbl M Hadal MaTEeMaTHYECKOTO aHAJIN3a 3aKJIaJbIBAET OCHOBY JUIS YCIICHIHOTO OBJIAACHHS
3aKOHaMH (PU3MKH, XUMHH, OUOJIOTUH, TIOHUMAHHsI OCHOBHBIX TCHAEHIMH Pa3BUTHS SKOHOMHUKHU M OOILECTBEHHOW KM3HHU,
TI03BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONBb30BATh UX VIS
JanbHENIIero o0pa3oBaHusl U B MIOBCEAHEBHOH XM3HM. B To e Bpems oBnaneHHe aOCTPAKTHBIMH U JIOTHYECKH CTPOTUMHU
KOHCTPYKLHMSAMH anreOpbl U MaTeMaTHUECKOrO aHalW3a pPa3BHBAET YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WCTUHHOCTH, JOKa3bIBaTh YTBEP)KACHHUS C MOMOIIBI0 WHIYKIUU M PacCyXIaTh JEIyKTUBHO, MCIIOJIb30BaTh 0000IIEeHHE 1
KOHKPETH3aIHI0, a0CTParnpoBaHNE U aHAJIOTHIO, JOPMHUPYET KPEaTHBHOE M KPUTHIECKOE MBIIIJICHHUE.

B xome u3yuenus yueOHOro Kypca « Anredpa v Hadalla MaTEMaTHIECKOTO aHAIM32» 00YJaroIIuecs MOJTy4al0oT HOBBII
OMBIT pPELIeHUs NPUKIATHBIX 33734, CaMOCTOSATENBHOIO IOCTPOEHHUS MaTeMaTHYeCKUX Mojeneill peasbHBIX CHUTyaluH,
HHTEPIPETALNU NOIYYEHHBIX PELICHNH, 3HAKOMATCS ¢ IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMIPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUICS MATEMAaTHIECKUMH OTKPBITHSAMHU M UX aBTOPAMHU.

VYueOHbIi Kypc 00J1a1aeT 3HaYUTENIbHBIM BOCITUTATEIbHBIM OTSHIHAIOM, KOTOPBI pealn3yercst Kak 4epe3 y4eOHbIi
Marepuall, CocoOCTBYIOMNI (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U depe3 crenuduky yuyeOHOH aesTeIbHOCTH,
TpeOyIoIme NPOAOIKUTENHPHON KOHIIGHTPAlMH BHUMAaHHS, CaMOCTOSTEIBHOCTH, AKKYPaTHOCTH W OTBETCTBEHHOCTH 3a
IIOJIy4EHHBII pe3yJbTar.

B ocHoBe Meronuku oOydeHHs anreOpe M HayajlaM MaTEMaTH4eCKOro aHallk3a JISKUT AEATeIbHOCTHBIM MPUHIMII
0o0yueHwUs.

B crpykrype yueOHOro kypca «AnreOpa W Hadaga MaTEMaTHYECKOTO AaHANN3a» BBIACICHBI CIEAYIOIIUE
coJiepKaTeNnbHO-MeTouYeckue JHHUM: «Yncna u BeraucneHus», «PyHKun u rpadukny, «YpaBHEHHS U HEPaBEHCTBAY,
«Hauana maremaTHyeckoro aHammsa», «MHOXecCTBa W JIOTHKa». Bce OCHOBHBIE COAEPIKATENBHO-METOAUYECKUE JIMHUU
M3Yy4aroTCsl Ha MPOTSHKEHUM ABYX JIET 00y4eHHs Ha YPOBHE CPEAHETo OOIIero oOpa3oBaHMS, ECTECTBEHHO JOIOJHSS APYT
Jpyra M TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMH W paszaenamu. J(aHHbIM y4eOHBIH Kypc SIBISIETCS MHTETPaTHBHBIM,
TIOCKOJIbKY 00BEINHSET B cebe cofepKaHne HECKOIBKUX MaTeMaTH4eCKUX JAUCIUIUINH, TAKUX KaK anredpa, TPUrOHOMETPHS,
MaTeMaTHYeCKUH aHalu3, TEOpHs MHOXKECTB, MaTeMaTHdecKas Jiormka u apyrue. Ilo Mepe Toro kak oOydaromuecs
oBNa/ieBaloT BcE OoJiee IIMPOKHUM MaTeMaTH4eCKHUM  amlaparoM, Y HHX IOCIEIOBaTeNbHO (QOpMHUpYeTCS U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MaTEMaTHUECKYI0 MOJIENb PeanbHOM CUTyalluy, IPUMEHATh 3HaHMSA, TOITy4YEeHHbIE NPU
N3y4YeHUH Y4YeOHOro Kypca, JUIS PEIIeHUS CaMOCTOSATENBbHO C(OPMYIMPOBAHHOW MaTeMaTHYeCKOM 3ajaud, a 3aTeM
HHTEPIPETUPOBATH CBOM OTBET.

ConepixatenbHO-MeTOIMueCKas JTUHUS «HKcna n BIYHUCIIEHHSD) 3aBepiiaeT (JOPMUPOBaHIE HABBIKOB HCIIOJIb30BAHHS
JIEMCTBUTENBHBIX YHCEN, KOTOpoe OBIJI0 HauaTo Ha ypOBHE OCHOBHOTO oOrmiero oopaszosanus. Ha ypoBHe cpemnero obiero
o0pazoBaHust 0c000¢ BHUMaHHE yJEnseTcsl (POPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYHCICHHUH, BKIIOYAIONINX B ceOs
UCIIOJIb30BaHUE Pa3IMuHbIX (OPM 3alMCH YHCIIa, YMEHHE JeJaTh MPUKUAKY, BBIIONHATH NMPHOJIMKEHHBIE BBIYUCIICHUS,
OILICHMBATh YHCIIOBHIE BBIPAXKEHMS, PadOTaTh ¢ MaTeMaTHYeCKUMH KOHCTAaHTAMH. 3HAKOMBIE OOyYaroIIMMCS MHOXKECTBa
HATypaJbHbIX, LENbIX, PAllOHAIBHBIX M JEHCTBUTENBHBIX YUCEN IOMOIHSIOTCA MHOXKECTBOM KOMILIEKCHBIX 4uced. B
Ka)JIOM M3 3THX MHOXECTB pacCMaTpPHUBAIOTCS CBOMCTBEHHBIE €My CIENM(UUECKHUE 3a/1a4i M ONEpaliH: AEJICHHE Halelno,
OIEPUPOBAHUE OCTATKAMHM HAa MHOMKECTBE LENIBIX YHCEN, 0COOble CBOWCTBA palMOHAIBHBIX M HPPAIMOHAIBHBIX YHCET,
apu(MeTHYECKHe ONepanuy, a TaKKe H3BJICYCHHE KOPHS HaTypajlbHOM CTENIEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIN.
bnaromaps mnocienoBaTeNbHOMY PpACIIMPEHUIO Kpyra HCIONB3YEMBIX YHCENI M 3HAKOMCTBY C BO3MOXHOCTAMH HX
MIPUMEHEHHS JJIsl PELICHUs pa3lInuHbIX 33134 (popMHUpyeTcsl Ipe/ICTaBIeHHe O EAMHCTBE MaTEMaTHKK KaK HayKH U e€ poJu B
MIOCTPOEHHUHN MOJIEJICH peaNbHOro MUpa, MIMPOKO MCIIOIB3YIOTCs 00001IeHe 1 KOHKPETHU3aIHsI.

Jluaust «YpaBHEHUsI ¥ HEPABEHCTBA» PEATM3YETCs] Ha NMPOTSDKCHWH BCETO OOydYEHHS Ha YPOBHE CPEJHEr0o OOIIEeTo
00pa30BaHus, MOCKOIBKY B KaX0M pasnene IIporpaMMel mpeaycMOTPEHO pelieHre COOTBETCTBYIONIHX 3a1a4. B pesyiprare
oOydJaromyecst OBJIAJAEBAIOT Pa3JIMUHBIMM METOJAaMH PELICHUS PAlMOHAIBHBIX, HWPPAlMOHAIBHBIX, [OKa3aTeJbHBIX,
Jorapu(MHYECKHX ¥ TPUTOHOMETPUIECKUX ypaBHEHHH, HEPAaBEHCTB M CHUCTEM, a TAaKXKe 3a]ad, COACPXKAIIUX IapaMeTphl.
ITomydeHHbIe yMEHUSI MIMPOKO HCHONB3YIOTCSA NPHU HMCCIENOBAHMUM (QYHKIMH C IOMOILIBIO MPOHW3BOMHOM, IPH PELICHHU
NPUKITAAHBIX 33/1a4 M 3a]a4 Ha HaXOXKIEeHHEe HauOOJbIIMX WM HaWMEHbIINX 3HaueHuH (yHkuuu. [laHHasi comepkarenbHas
JUHUS BKIIOYaeT B ce0s Tarke (QOpPMHpPOBAHME YMEHHH BBHIMOMHATH pacdéTel MO (QopMyiaM, NpeoOpa3oBaHU
palMOHANIBHBIX, MPPALMOHAIIBHBIX U TPUTOHOMETPUYECKHUX BBIPAXKEHHUM, a TAaK)K€ BBIPAXKECHUH, COICP)KANIMX CTENEHU U
norapumbl. brarogaps u3ydeHuro anreOpanyeckoro Marepuana MpOUCXOIUT AalbHeHIee pa3BUTHE alTOPUTMUYECKOTO H
a0CTPaKTHOTO MBIIUIEHUS 00yJaromuxcsi, GopMHUPYIOTCS HaBBIKM JEIYKTHBHBIX PacCyXICHHH, pabOThl ¢ CHMBOJBHBIMU
¢dopMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEPaBEHCTB. AnreOpa mpeaiaraert



3¢ peKTUBHBIE HHCTPYMEHTHI IS PEIICHUS IPAKTUIECKUX W €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJSITHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK I3bIKa HAYKH.

ConepxarenbHO-MeToIMuecKas THHUS « DyHKINHM U rpadUKm» TECHO MEPEIIeTaeTcsl C IPYTUMH JIHMHUSIMU Y4eOHOTO
Kypca, MOCKOIbKY B KaKOM-TO CMBICIE 3a4aéT MOCIEJOBATENBHOCTh W3y4YeHHs MaTepuana. l3ydeHue CTeneHHOH,
[TOKA3aTeIbHOM, JOrapu(PpMHUSCKON U TPUTOHOMETPHUYCCKUX (DYHKIMH, MX CBOWUCTB M rpa)MKOB, HCIIOIb30BaHUE (DYHKIIHI
JUIsl pellIeHns] 3aj1a4 U3 JIPYyruX Y4eOHBIX MPEIMETOB U PEalbHON KM3HU TECHO CBS3aHO KaK C MaTeMaTHYECKUM aHaJM30M,
TaK M C pelICHHEM YpaBHEHUH U HepaBeHCTB. [Ipu 3ToM OombIioe BHUMaHKE yesieTcs] (POPMUPOBAHHMIO YMEHUS BBIPAXKAThH
¢dbopMynaMu 3aBUCHMOCTH MEXIy Pa3JIMYHBIMH BEIMYHMHAMHE, HCCICIOBATh MONyYCHHBbIE (DYHKIUH, CTPOUTh UX IpadUKH.
Marepuai 3T0il coaep)kaTeIbHON JTMHUN HaIleJIeH Ha pa3BUTHE YMEHHMH U HAaBBIKOB, MO3BOJISIOIIMX BBIPAXaTh 3aBUCUMOCTH
MEXAy BEJIMYMHAMHM B Pa3IMYHON Qopme: aHAIUTHYECKOH, rpaduueckoil u cioBecHoH. Ero m3yuenwe crocoOCTByeT
Pa3BUTHIO AITOPUTMHIECKOTO MBIIUICHHSI, CIOCOOHOCTH K 0000IIEHNIO N KOHKPETH3aLNH, NCIIOIb30BaHNIO aHAJIOTHH.

CopepxatenpHast nuHUS «Hauama MaTeMaTH4eckoro aHaiN3a» IO3BONSET CYIIECTBEHHO pACIIMPHUTh KpPYyT Kak
MaTeMaTUYeCKHX, TaK M IPUKIAIHBIX 3a]a4, JOCTYITHBIX 00yYarolMMCs, TaK KaK y HUX IOSBIISIETCS BO3MOXXHOCTh CTPOHUTH
rpauKn CIOXHBIX (DYHKIHMH, ONpPEAENATh WX HauOONbIIME W HAaWMEHBIINE 3HAYEHWS, BBIYMCIATH IUTONIAnu (QUryp H
00BEMBI TEN, HAXOAWTh CKOPOCTH W YCKOPEHMs MpoueccoB. JlaHHas copepkaTesnbHas JHHHAS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHHUSI MaTEeMAaTH4ECKUX MOJeNell pealbHbIX CHUTYaIlUi, MO3BOJIAET HAXOAUTh HAMIydylllee pPelIeHHE B
MPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKHX, 3aJadyaX. 3HaKOMCTBO C OCHOBAMHM MaT€MaTHUYECKOrO aHaIu3a
CIOCOOCTBYET Pa3sBUTHIO aOCTPAaKTHOTO, (OPMAaIbHO-JIOTHYSCKOTO M KPEaTHBHOTO MBIIUICHHS, (POPMHUPOBAHHUIO YMEHUI
pacro3HaBaTh NPOSBICHUA 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M MCKyccTBe. OOydaromiuecs y3HAIOT O BBIIAIOLIUXCS
pe3ynbTarax, Mojy4eHHbIX B X0/€ Pa3BUTHS MaTeMaTHKH KaK HAayKH, U 00 NX aBTOpax.

ConepxaTeTbHO-METOINUECKasd JTMHNASA «MHOXECTBA ¥ JIOTHKa» BKIIFOYAET B CEOS IIEMEHTHI TEOPUH MHOXKECTB H
MaTeMaTHYeCKON JTOTUKU. TeopeTHKO-MHOKECTBEHHBIE TPEICTaBICHHUS TPOHU3BIBAIOT BECh KypC IIKOJFHONW MAaTeMaTHKH U
npeasaraloT Haubosee yHUBEPCAIBbHBIN SI3bIK, 00BEIUHSIOIINI BCE pa3/ielibl MATEMaTHKH U €€ MPHUII0KEHUH, OHU CBSI3BIBAIOT
pasHble MaTeMaTW4ecKHe AWUCLUUILIMHBI M MX TPWIOKEHHs B eauHoe Lenoe. Ilo3ToMy BakHO JaTh BO3MOXKHOCTb
oOydJaromemMycsi TOHAMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMAaTHKH W HCIIONb30BaTh €ro Juis
BBIPAJKEHUS CBOMX MbICIEH. J[pyrMM Ba)KHBIM IPU3HAKOM MAaTEMaTHUKU KaK HAyKH CJEeNyeT NPU3HAThb CBOMCTBEHHYIO €
CTPOTrOCTh OOOCHOBAHUM U CJIEJOBaHUE ONPEIeNEHHBIM MIPABUIIAM ITOCTPOEHHS J0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUIEHHS O0YYaIOIIUXCs, MO3BOISIET UM CTPOUTH CBOU
paccyXIIeHHsl Ha OCHOBE JIOTUYECKHX MPaBUII, GOPMHUPYET HABBIKH KPUTUUECKOTO MBILICHUSI.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTeMaTHYECKOTO aHajM3a» IPHCYTCTBYIOT OCHOBBI MaTEeMaTHYECKOTO
MOJICTTMPOBAHMS, KOTOPbIE MPU3BaHbI CIOCOOCTBOBATH (POPMHUPOBAHMIO HABBIKOB IIOCTPOCHHUS MOJIENEH peabHBIX CUTYaluni,
HCCIIEJOBAHMS TUX MOJENEH C MOMOIIBIO amnmapaTa anreOpbl 1 MaTeMAaTHUECKOTO aHAN3a, WHTEPIIPETALUH MOIyIEHHBIX
pe3ynbpTaToB. Takue 3a7aHMs BIUICTEHBI B KaXAbI U3 pa3/ieNoB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTepHan y4eOHOro Kypca
IIAPOKO HCIIONB3YeTCs U PEIIeHHs NPUKJIAAHBIX 3anad. IIpu pemieHuH peasbHBIX MPaKTHYEeCKUX 3a/1ad oOydaroluecs
pa3BUBAIOT HAOIIONATEIbHOCTh, yMEHHE HAXOANUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCHONB30BATh aHAIOTHIO,
0000mark ¥ KOHKPETH3UPOBaTh MpodieMy. JlesTenbHOCTh Mo ()OPMUPOBAHUIO HABBIKOB PELICHUS TMPHUKIAJHBIX 3a/1ad
OpraHM3yeTcs B poLecce U3YUEHHS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hayajaa MaTeMaTHUECKOTO aHATIH3a.

Ha m3ydenue yuebHOTO Kypca «Anredpa u Hadalla MaTeMaTHIECKOTO aHalM3ay» oTBoxuTcs 272 daca: B 10 kimacce —
136 gacoB (4 Jaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEINIO).

COJAEPKAHUE OBYUYEHUSA
11 KJIACC

Yucia 1 BLIYHCICHHUA

Harypanbnble u nensie uncna. [IpuMeHeHre MpU3HAKOB JEIMMOCTH 1IEJIbIX YKCeJ, HauOOMbIIMK OOIKi JenuTesb
(manee — HO/l) n nanmenpinee obmiee kpatHoe (nanee — HOK), ocrarkoB mo moxymio, anroputma EBkinna juist pemenus
3a[a4 B IEJIbIX YHCIax.

KomruiekcHble 4ymcna. AjreOpaudeckas W TPUTOHOMeTpHYecKass (OpPMBI 3alMCH  KOMIUIEKCHOTO — YHCIIA.
Apugmerndeckre onepayy ¢ KOMIUIEKCHBIMHU YuciaMu. M300paxeHne KOMIUIEKCHBIX YHCeNl Ha KOOPIMHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHd M3 KOMIUIEKCHOTO 4ucia. IIpuMEHEHME KOMIIIEKCHBIX 4HCEN ISl PEIICHUs
(U3MYECKUX U TEOMETPUUECKHX 3a/au.

YpaBHeHHus ¥ HepaBeHCTBA

Cucrema U COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PAaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBHA. PaBHOCHIIBHBIE
HEPaBEHCTBA.

OT0Op KOpHEH TPUTOHOMETPUYECCKUX YpPaBHCHHH C IOMOIIBI TPUTOHOMETPUYCCKON OKPYXKHOCTH. PeiieHue
TPUTOHOMETPUUYECKUX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS [TOKA3aTEIbHBIX 1 JIOTAPH(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYMHOCTEH paIllMOHAIBHBIX, UPPAllMOHAIBHBIX, MOKA3aTENbHBIX U
norapu(pMIYECKUX ypaBHEHHH.

YpaBHEHMs], HEPABEHCTBA U CUCTEMBI C IIapaMETPAMHU.



[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUIEHMIO MaTeMaTHYECKHX 3aJad M 3aJad U3 pasIndHbIX
oOacTeil HayKu U peaylbHOW KU3HU, HHTEPIIPETAIHs TOJYyYSHHBIX pe3yIbTaToB.

@OyHKuMU U rpapuxku

I'padux xommoznnmu GyHkui. ['eomerprueckie 00pa3pl ypaBHEHUH U HEPAaBSHCTB Ha KOOPAWHATHOH IIOCKOCTH.

TpuroHomeTprudeckre QyHKIIUH, UX CBOUCTBA U IPAPUKH.

I'padmueckre MeTo/ b1 perieHns] ypaBHEHUH U HEpaBeHCTB. | padueckre METOAbI pelIeH s 33134 ¢ apaMeTpamMH.

Hcnonp3oBanue rpadukoB (GYHKIHMHA OIS HUCCICAOBAHHS IPOIECCOB W 3aBHCHMOCTEH, KOTOPHIC BO3HHKAIOT MpPHU
pelIeHnH 3a1ad u3 IpyTuX YIeOHbBIX PEAMETOB U peallbHON JKA3HU.

Hauajia MaTeMaTH4eCKOI'0 aHAJIM3A

[TpumeHneHnne nNPOM3BOMHOM K HCCIENOBaHMIO (QYHKIMH Ha MOHOTOHHOCTH M OJKCTpeMyMbl. Haxoxnenue
HanOOIBIIEro M HAMMEHBIIETO 3HAYCHUI HENPephIBHON (QYHKIINU Ha OTPE3Ke.

[Iprmenenne MpPOU3BOMHOM AJIA HAXOXKJCHUS HAWJIy4dIlIETO pPEUIeHUs B MPUKJIAJAHBIX 3ajayax, ISl OMpeaesIeHHs
CKOPOCTH M YCKOPEHUS Mpoliecca, 3alaHHOro opMyJIoii nim rpaduKom.

[lepBooOpasHasi, OCHOBHOE CBOICTBO TepBOOoOpa3HBIX. IlepBooOpaszHbie sneMeHTapHBIX (yHKIMA. [IpaBmma
HaXOXKJCHUS TIEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuii CMBICT HHTErpajia. BeiuuciieHue ompeaenéHHOro murerpaia mo ¢opmyne HproToHa-
JleiiOHmIA.

[TpumMenerne MHTErpaa s HaXOKICHHUA TUIOIMAAeH TNTOCKUX QUTYP U 00BEMOB r€OMETPUICCKUX TEIL.

[Mpumeps! pemiennii audepeHInaTbHbIX ypaBHEHHH. MaTeMaTnieckoe MOIEIMPOBAaHUE pPEeabHBIX MPOLECCOB C
oMOLIBI0 TN PEepeHIINATIBHBIX YPaBHEHHUH.

NVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMIYHOCTHBIE PE3YJIbTATbBI

1) rpa:k1aHCcKOro BOCTIMTAHUS:

c(OpPMUPOBAHHOCTH I'PAKAAHCKOI MO3MINHU O0YYaromerocsi Kak aKTHBHOTO M OTBETCTBEHHOI'O 4JIEHa POCCHUIICKOTO
o01ecTBa, MpeaCTaBIEHHE O MaTEeMaTHYECKMX OCHOBaX (PyHKIMOHMPOBAHWS Pa3iUYHBIX CTPYKTYp, SBICHHUH, MPOLERYp
TpakAaHCKOTO 00ImIecTBa (BBIOOPHI, ONMPOCHI M APYroe), yMEHHE B3aUMOJEHCTBOBATH C COLMAIBHBIMH HHCTHTYTaMH B
COOTBCTCTBHHU C UX (1)yHKLII/IHMI/I U HAa3HAYCHHCM,

2) N1aTPHOTHYECKOI0 BOCIIMTAHNSA:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPAXKAAHCKOW MACHTHIHOCTH, YBAXCHUS K MPOIUIOMY W HACTOSIIEMY POCCHHCKON
MaTE€MaTHKH, LICHHOCTHOE OTHOILIEHUE K JTOCTH)KEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTH4ECKOM IIKOJbL,
UCTIONIb30BaHKE 3TUX JOCTIDKEHUH B IPYTUX HayKaxX, TEXHOJIOTHUIX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHUE JyXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoza, cOPMHPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHMUS, STHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM [OCTIDKEHUH HayKd U JeSTeIbHOCTbIO Y4EHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHNE YCTOWYHNBOTO Oy IyIIero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHHE K MHUpY, BKJIIOYAas AICTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEeIIeHHH, pacCy K IeHHH, BOCHPUUMYHUBOCTb K MAaTEMaTHUECKUM aCIEKTaM Pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pu3nyecKkoro BOCHMTAHUA:

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTHYECKUEe 3HAHHMs B MHTEpecax 30pOBOro u Oe3omacHoro odpasa
JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (37I0pOBOE ITUTAaHKE, COATAaHCUPOBAHHBIM PEXXUM 3aHATHH U OTIbIXA,
peryispHas ¢u3MUYecKas aKTHBHOCTDH), (PM3MYECKOe COBEpIICHCTBOBAHWE NPH 3aHATHIX CIIOPTHBHO-030POBHTEIHHOM
JIESITEIIEHOCTBIO;

6) TPY10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TpYIY, OCO3HAaHHE LEHHOCTH TPYIOTIOOHS, WHTEpPEC K Ppa3In4HbIM cdepaMm NpodheccHOHATBHOM
JIESITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ NPHIOKEHHSIMH, YMCHHE COBEpIIATh OCO3HAHHBIH BBHIOOp Oymymue
npocbeccmd n pPCaAIM30BLIBATH CO6CTBCHHBIC JKU3HCHHBIC IIJIaHBI, T'OTOBHOCTb H CHOCO6HOCTI) K MaTeéMaTH4YCCKOMY
00pa3oBaHUI0O M €aMOOOpa30BaHHMIO HA NPOTSHDKEHWH BCEH JKM3HM, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B DEIICHHH
MIPAaKTHYECKNX 33/1a4 MaTeMaTHIECKOM HAlPaBICHHOCTH;

7) 3K010THY€eCKOTr0 BOCIINTAHMS:

c(OpPMUPOBAHHOCTH DKOJIOTHUECKOH KYJIBTYpPbl, TIOHUMaHHUE BIHMSHUS COLMAIBHO-DYKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHHE IIPUPOJHOM M COLMAIbHOM Cpelibl, OCO3HAHUE III00AIBHOTO XapaKTepa 9KOJIOTHYEeCKUX Mpo0IieM, OpHEHTALUs Ha
MIPUMEHEHNE MAaTEeMaTHUECKUX 3HAHUH JUIS PEIICHHs 3a7ad B 0OJIACTH OKpYKaloIlei cpensl, IIIaHUPOBAHUE MOCTYIKOB U
OLICHKU MX BO3MO>KHBIX [TOCJIEJCTBUM JUUIs1 OKPY’KAIOILEH CPEbL;

8) neHHOCTH HAYYHOTO MO3HAHMUSA:



c(hOpMHUPOBAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MPaKTHKH, TOHUMAaHUE MaTEeMaTUYEeCKOW HayKH Kak C(hepbl UeIOBEYECKON AeATEIbHOCTH, ATAIIOB €€ Pa3BUTHS U 3HAYUMOCTH
JUIsL pa3BUTHs LIMBUIM3ALMU, OBJAJ€HHUE A3BIKOM MAaTEeMAaTUKA U MAaTeMaTHUECKOW KyJNbTypoH KaK CpPeiCTBOM IMO3HAHUS
MUPa, TOTOBHOCTb OCYIIECTBIIATh MPOEKTHYIO U UCCIE0BATENBCKYIO AEATENbHOCTh HHANBHTyadbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTenbHBIC YHMBEpCATbHBIE yYeOHbIE 1eHCTBHSA

Ba3oBble Jjornueckue aeiicTBuA:

BBIABIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTHYECKHX OOBEKTOB, MOHATHH, OTHOIICHUN MEXIY
MOHATHAMH, (POPMYIIMPOBATH ONpPENESICHUS MOHSITHH, YCTaHABINBATh CYIECTBEHHBIN MPU3HAK KiIacCH(UKAIMK, OCHOBAHHS
JUIst 0000IIeHNS U CPaBHEHUS], KpUTEPUH POBOIMMOTO aHAIH3a;

BOCIIPUHUMATh, ()OPMYIHUPOBATh M MPEOOPA30BBIBATE CYXKJICHUSA: YTBEPAUTEIbHBIC U OTPHULATENbHBIC, CAMHUYHBIC,
YaCTHBIE U 00IIIKE, YCIOBHEIE,

BBISBIISITh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpeuMs B (akrTax, JaHHBIX, HAOMIOACHUSIX H
YTBEPKACHUAX, TIPEeIUIaraTh KPUTEPUH /IS BEISIBIICHUS 3aKOHOMEPHOCTEH M TPOTHBOPEUHH;

JCJIaTh BBIBOJIbI C  HCIOJB30BAHHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HUHIAYKTHUBHBIX yM03a1<m0qum‘/'I,
YMO3aKJIIOUEHUH 110 aHaJIOTUH;

MIPOBO/INTH CaMOCTOSTENIFHO JIOKAa3aTeNbCTBA MAaTEeMaTHYECKUX YTBEPXKICHWH (IpsAMblEe W OT TPOTHBHOTO),
BBICTPANBATh aprYMEHTALUIO, IPUBOJUTE IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKACHHS U BHIBOJIBL;

BBIOMpATh CIIOCOO pelleHHs yueOHOW 3a1aud (CpaBHUBATh HECKOJBbKO BAapUAHTOB PELICHHs, BbIOMpaTh Hamboliee
MOJXOJSIIUH C yYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBaTeabLCKHE JeHCTBHSA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MO03HaHUA, (OpMyIMpOBaTh BOMPOCH, (PUKCHPYIOIIUE
NIPOTUBOpEYHE, Mpo0iIeMy, yCTaHaBINBATh KCKOMOE U JaHHOE, ()OPMHUPOBATH TMIIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3HIIHIO,
MHCHHUE;

IIPOBOAUTH CaMOCTOSITENIPHO CIIAHUPOBAHHBIM AKCIIEPUMEHT, HCCIEJOBAaHME II0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4eCcKOro 00bEeKTa, SBICHHS, IIPOLECCa, BBISIBICHHIO 3aBUCUMOCTEN MEXIy 0OBEKTaMHU, SIBICHUSMH, IIPOLIECCAMU;

CaMOCTOATENBHO  ()OPMYJIMPOBAaTh OOOOLICHUS M BBIBOJABI 110 pe3yJbTaTaM IIPOBEAEHHOTO HaOIIOJeHUS,
HCCIIEOBaHMs, OIIEHUBATH JOCTOBEPHOCTH MOyYEHHBIX PE3yIbTaTOB, BEIBOIOB U 0000IIEHHH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TAKXKEe BBIABUraTh IPEATNOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Padora c undopmanueii:

BBISIBJIATE NCUIMTHI HHPOPMALINH, TAHHBIX, HEOOXOAUMBIX JIUIsl OTBETA HA BOMPOC H IS PEIICHHUS 3a1a4H;

BBIOMpaTh HMHGOPMAIMIO M3 HWCTOYHMKOB pPAa3IMYHBIX THUIOB, aHAJIM3MPOBAaTh, CHCTEMAaTH3HPOBaTh U
MHTEPIIPETHPOBATh MH()OPMAIIUIO PA3ITHMIHBIX BUIOB M ()OPM MPEACTABICHUS;

CTPYKTYypHPOBaTh HHYOPMALUIO, IPEICTABIATH €€ B Pa3IMYHBIX (hOpMax, HILTFOCTPHPOBATH IpadUuecKy;

OLIEHMBATh HA/I&KHOCTh MH(OPMALIH TI0 CAMOCTOSITENEHO CPOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHBIEe yHUBepcaibHbIe yueOHbIe JelCTBUS

Oouenne:

BOCIIPUHMMATh ¥ (DOPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUHM C YCJIOBUSIMH M IIEISIMH OOIIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, AAaBaTh MOSICHEHUS IO XOAY pEIICHUs 3aJauH,
KOMMEHTHPOBATH MTOJYyIEHHBIA PE3yIbTaT;

B XOZe OOCYXIEeHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl, MpoOJeMBbl, pelIaeMOoi 3a1au,
BBICKa3bIBaTh UJEH, HAIEJICHHBIE HAa MOUCK PEIICHUs, COMOCTAaBJIATh CBOM CYXAEHUS C CYXKICHHAMHU IPYTUX YYaCTHUKOB
JManora, OOHapY)KMBAaTh pa3lNYUe M CXOACTBO IO3MIHUI, B KOPPEKTHOH Qopme (OopMyTHpoBaTh pPa3HOIIACHS, CBOH
BO3Pa)KEHHUS;

NIPE/ACTABIATE PE3yJbTaThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, MCCIIEA0BaHUs, MPOEKTa, CaMOCTOSATENILHO BHIOMPATH
(opMaT BEICTYIUICHHS C yYETOM 3a/1a4 IIPE3CHTANU U OCOOEHHOCTEH ay JUTOPHH.

PerynsiTuBHBIE yHMBepcaJlbHbIe Y4eOHbIe JeiicTBH

Camoopranu3anus:

COCTaBIISITH IUIaH, AITOPUTM PpEIICHMs 3aJadd, BBIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOUIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHNN C yIETOM HOBOM WH(POPMALINH.

CaMOKOHTPOJIb, IMOLHOHAILHBINA HHTELIEKT:

BJIAJICTh HaBBIKAMH I103HABATEIbHOW pedIeKcHM Kak OCO3HAHUSI COBEPIIACMBIX ICHCTBUH W MBICIUTEIBHBIX
MIPOLIECCOB, MX PpE3YyJIbTaTOB, BIAJICTh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ysibTaTa peIIeHHs
MaTEeMaTHYSCKOH 3a1a4H;



MIPEABHUAETh TPYIXHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHNUH 33Ja4l, BHOCHTh KOPPEKTUBBHI B JEATEILHOCTD HA
OCHOBE HOBBIX O0CTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OILIEHMBATh COOTBETCTBHE pe3yjbTaTa LENW M YCIOBUSM, OOBSCHATH NMPUYMHBI JTOCTH)KEHHS WM HEJOCTHKEHUS
PE3yNIbTaTOB JACATENBHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLEHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eAATeIbHOCTD:

MOHUMaTh W WCIIOJb30BaTh NPEHMYIECTBA KOMaHAHOW M MHAWBUIYalbHON pabOThl NPU PEIICHUH Y4eOHBIX 3ajad,
NIPUHUMATD 1IEJTb COBMECTHOW JICSITEIFHOCTH, INIAHUPOBATh OPraHU3alNI0 COBMECTHON PabOTHI, paclpeessiTh BUAB padoT,
JIOTOBAPHUBATHCS, 00CYKIATh IMPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (00CYXIeHUS, OOMEH MHEHHH, «MO3TOBbIE IITYPMbI» H HHBIE),
BBINIOJIHATH CBOIO 4YacTh PabOTHl M KOOPAMHHUPOBATh CBOM NEHCTBHS C IPYTMMH WICHaMH KOMaH[bl, OLEHUBATh KayeCTBO
CBOETO BKJIaJ[a B OOIIMH HPOAYKT IO KPUTEPHUSIM, C(HOPMYINPOBAHHBIM yIYaCTHUKAMH B3aUMOAEHCTBUSL.

HNPEJMETHBIE PE3YJIBTATbBI

K konmy oOyuenns B 11 kiacce oOy4aromMHCS MOJMYYHT CIIEIYIOIIME IPEIMETHBIE PE3YJbTaThl 10 OTICIbHBIM
TeMaM pabodeil mporpaMMbl Y4eOHOTO Kypca «Anredpa 1 Hadaia MaTeMaTHYECKOTO aHaJIA3ay:

Yuciia v BLIYUCITIEHHS:

CBOOO/IHO OIEpHUPOBATh MOHITUSMU: HATypallbHOE U II€JI0€ YHWCIO0, MHOXKECTBA HATYPAIBHBIX W IIEJBIX YHCEJ,
WCTIONB30BaTh Mpu3HaKku AenuMocTtH nensix gucen, HOJ m HOK HaTypanbHBIX 4ncen Uil pelieHus 3aaad, MPUMEHSTh
anroput™ EBxinna;

CBO6OI[HO OIICPpUPOBaTL IOHATUEM OCTAaTKa 110 MOAYJIIO, 3allUCbIBATh HATypaJbHbIC YHCIIa B Pa3JINYHBIX
TIO3UITMOHHBIX CUCTEMaX CUHCIICHUS;

CBOOOZHO OIEpPHUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, INPEICTaBIATH
KOMIUIEKCHBIE YuClia B alre0Opanueckoil 1 TPUrOHOMETPHUYECKOH (hopMe, BHIIONHATH apru(MeTHIecKue onepanuy ¢ HUIMU 1
n300pakaTh Ha KOOPJMHATHOW TJIOCKOCTH.

YpaBHeHUs] M HepaBeHCTBA:

CBOOOJHO OIIEPHPOBATH HOHATHAMH: HPPaliOHANbHbIE, I0Ka3aTeNbHbIE U JIOrapu(pMUUecKie HEPaBEeHCTBA, HAXOIUTh
UX PEILIEHUS C TOMOIIBIO PABHOCHIBHBIX EPEXO0B;

OCYIIECTBIISATH 0TOOP KOPHEH NPH PEIICHUH TPUTOHOMETPHUIECKOTO YPaBHEHS;

CBOOOZHO ONEPHPOBATh NMOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, NMPUMEHATh HEOOXOMUMBIE (OPMYIBI AT
peuICHUA OCHOBHBIX TUIIOB TPUT'OHOMETPUUYCCKHUX HCPABCHCTB,

CBOOO/IHO ONEPHUPOBATh MOHSITHAMM: CUCTEMa M COBOKYITHOCTh ypaBHEHHH W HEPaBEHCTB, PABHOCHIIbHBIE CUCTEMBI U
CHCTEMBI-CJIC/ICTBHSA, HAXOUTh PEIICHNS CUCTEMBl M COBOKYITHOCTEH pAIlMOHANBHBIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX 1
norapu(p)MHUYECKUX YpaBHEHUH U HEPABEHCTB;

pemIats palvoHAIBHBIE, UPPAlHOHATBHBIE, [T0KAa3aTeIbHEIE, IOTapH(YMUUECKHE  TPUTOHOMETPUYECKHE YPABHEHUS U
HEpaBEHCTBA, COJICP)KAIINE MOYJIN U IapaMeTpPHl;

MIPUMEHATH IpaduiecKkre METOIbI JUT PEIICHNs] YPAaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 C apaMeTpaMH;

MOJICTIMPOBATh pealbHbIE CUTYallMd Ha SI3bIKE aureOpbhl, COCTAaBISITh BBIPAKCHMS, YPaBHEHUS, HEPABEHCTBA M HX
CHCTEMBl 10 YCJOBHIO 3aJayd, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIM C HCIIONB30BaHMEM ammapara aireOpel,
MHTEPIIPETHPOBATH TOJTyYCHHBIN PE3yIbTar.

@Oynkuuu U rpadpuxu:

CTPOUTH TpaduKy KOMIO3UINHU (PYHKIHUH C MOMOILIBIO 3JIEMEHTAPHOTO MCCIICAOBAHUS U CBOMCTB KOMITO3HLIUH JBYX
GbyHKIHH;

CTPOUTH TEOMETPUIECKUE 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIUHATHOMN TIOCKOCTH;

CBOOOIHO OIIEPUPOBATH MOHATHAMH: T'PAQUKN TPUTOHOMETPUIECKUX (YHKIIMH;

MIPUMEHATH (QYHKIMH TSI MOAETUPOBAHUS U MCCIECAOBAHNS PEATBbHBIX MIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHAIN3A:

HCIOJIB30BaTh MPOU3BOAHYIO JJId UCCIIEAOBAHUA q)yHKIJ,l/II/I Ha MOHOTOHHOCTBb U 3KCTPEMYMBbI;

HaXOJUTh HanOoOJIbIIIee M HAaNMEHbIIIee 3HaYeHNUsT (DYHKIIMH HETIPEPBIBHONW Ha OTPE3KE;

WCTIONB30BaTh NPOU3BOJAHYIO JUIS HAaXOXKACHWSA HAMIYYIIEro PEHICHHS B NPHKIATHBIX, B TOM YHCIE CONHAIBHO-
SKOHOMHUECKHX, 33/1a4aXx, Ul OMPEAEICHHsI CKOPOCTU M YCKOPEHUS Mpoliecca, 3alaHHOro (opMYJIoi Win rpaduKom;

CBOOOZHO OIEpPHPOBATh MOHATHAMH: TI€pBOOOpa3Hasi, OINpPEAENEHHBI WMHTErpall, HaXOAWTh IIEPBOOOpa3HbIC
3JIEMEHTAPHBIX (PYHKIMH 1 BEIYUCIATE HHTETpal 1o Gopmyne HetotoHa-JleiiOnmmIa;

HAaXOAUTH IUIONIATN IUIOCKUX (GUIYp U 00BEMBI TET C IOMOIIBIO HHTErpaa;

UMETh TNPE/CTaBICHUE O MaTeMaTHYeCKOM MOJEIMPOBAaHUU Ha TpHMEpe COCTaBIeHHsS IU(QepeHHanbHbIX
YpaBHEHHMI;

penate MPHUKIAJHBIE 3aJaYd, B TOM YHCIE COLMAIbHO-YKOHOMHYECKOTO M (DU3MUECKOTO XapaKTepa, CPelCTBAMH
MaTeMaTHYeCKOro aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uccnenoanue GhyHKIMA ¢ 2 |
MOMOIIbIO IPOU3BOAHOM
2 [lepBooOpa3Has u uHTETpas 12 1
I'padpuxu
TPUTOHOMETPUUYECKUX
3 byHKITHIA. 14 1
Tpuronomerpuueckue
HEpaBEHCTBA
UppanronansHble,
4 MOKa3aTeNbHbIE U 24 1
norapudmuyueckue
HEpaBEHCTBA
KomnekcHsie uncia 10 1
Harypanbnsle u 1iensie ynucna 10 1
CucreMsbl paloHaIbHbIX,
7 UpPpaMOHATILHBIX 12 1
MOKa3aTeNbHbBIX U
jorapu(pMUUECKUX YpaBHEHUI
8 3amaun ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IEHNE, 16 )

CUCTeEMaTHu3alus 3HaHUN




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10




MNOYPOYHOE IIVTAHUPOBAHMUE

11 KJIACC
KosmyecTBO yacos DeKTPOHHBIE
Ne TemMma ypokKa KOHTpOJ‘IbeIe HpaKTH‘leCKI/Ie IlaTa I.[I/l(l)pOBBIe
n/n Bcero H3ydeHHs oOpa3oBaTesIbHbIEC
padoThbl padoThbI
pecypcbl
1 [IpuMeHeHne MPONU3BOTHOMN K HCCIIEOBAHUIO (DYHKIIUH |
Ha MOHOTOHHOCTb U 9KCTPEMYMBI 02.09.2025
) [IpuMmeHeHne MPOU3BOTHON K UCCIICAOBAHUIO (DyHKITHIA )
Ha MOHOTOHHOCTb U 3KCTPEMYMBI 03.09.2025
3 [IpuMeneHne IPONU3BOIHON K UCCIICTOBAHUIO (DYHKITHHA |
Ha MOHOTOHHOCTH U SKCTPEMYMBI 03.09.2025
4 [IpuMeHeHne MPON3BOTHOM K HCCIIEAOBAHUIO (DYHKIUH |
Ha MOHOTOHHOCTb U 3KCTPEMYMBI 05.09.2025
5 [Ipumenenne Mpou3BOTHON K HUCCIICAOBAHUIO (DYHKLINH |
Ha MOHOTOHHOCTB B 9KCTPEMYMBI 09.09.2025
6 [IpuMenenne IpPOU3BOIHOMN K UCCIICIOBAHUIO (DYHKITHIA |
Ha MOHOTOHHOCTH U SKCTPEMYMBI 10.09.2025
7 HaxoxneHue HanOObIIEro U HAUMEHBIIIETO 3HAYCHHUS |
HEMpepbIBHON (PYHKIIMU Ha OTpE3Ke 10.09.2025
8 Haxoxnenne HanOoOIbIIero ¥ HANMEHBIIETO 3HAYCHUS 1
HENPEPHIBHON (PYHKIIMU HA OTPE3KE 12.09.2025
Haxoxmenne HanboIbIIer0 1 HANMEHBIIIETO 3HAYCHHUS
? HEMpPEePHIBHOUN (PYHKIIMU HA OTPE3KE ! 16.09.2025
10 Haxoxnenue HanOoIbIIEro ¥ HAUMEHBIIETO 3HAYCHHUS )
HEMpPepHIBHON (PYHKIIMU HA OTpE3Ke 17.09.2025
1 Haxoxnenne HanOoIbIIero ¥ HANMEHBIIETO 3HAYCHUS 1
HENPEPHIBHOM (PYHKIIMU HA OTPE3KE 17.09.2025
Haxoxaenne HanboIbpIIer0 ¥ HANMEHBIIET0 3HAUCHUS
12 HENpPepHIBHOM (PYHKIIMU HA OTPE3KE ! 19.09.2025




IIpuMmeHeHre MPOU3BOIHON JIJISl HAXOXKICHUS

13
HaWIy4ILEero pelieHus B IPUKIaAHbIX 3aauax 23.09.2025
14 IIpuMmeHeHne MPON3BOIHOM JJIs1 HAXO0XKICHHUS
HaWIy4ylIero peleHus B MPUKIAJIHbIX 3a1a4ax 24.09.2025
[Ipumenenue MpoNU3BOIHOM IS ONIPENeNICHUS CKOPOCTH
1 .
5 W YCKOPEHHUS Tpoliecca, 3aIaHHOTo (popMyIIon witu 24.09.2025
rpaduKoM
[IpumeHneHue npou3BOIHON AJIs OTIPEEIEHNS CKOPOCTH
16 Y YCKOPEHHUS TpoIiecca, 3aJaHHOTO POPMYIION M 26.09.2025
rpapuKomM
17 Kommosnmmst GyHKITIiz 01.10.2025
1 K i
8 OMITO3UIHUS (PYHKIUH 01.10.2025
19 K i
OMITO3ULHS (PYHKIUH 03.10.2025
20 I'eomerpryeckne 0O6pa3bl ypaBHEHHH HAa KOOPAWHATHON
IJIOCKOCTH 07.10.2025
)1 I'eomerpryeckne 0Opa3sl ypaBHEHHH Ha KOOPAWHATHON
IJIOCKOCTH 08.10.2025
KonTponbhas pabora: "UccnenoBanne ¢yHKImiA ¢
22 .
MIOMOIIBIO TPOU3BOAHON" 08.10.2025
2 I 7
3 epBOO0Opa3Hasi, OCHOBHOE CBOHCTBO IMEPBOOOPA3HBIX 10.10.2025
24 [TepBooOpa3zubie anemeHTapHbIX pyHKINH. [IpaBmia
HaXO0KJIEHUS TepBOOOPA3HBIX 14.10.2025
75 [epBooOpa3zHbie 21eMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0KACHUS MEePBOOOPA3HBIX 15.10.2025
26 Hurerpan. I'eomeTpruecKknii CMBICI HHTErpaja

15.10.2025




Brruncnenne onpenenéHHOTo HHTErpaia mo gopmye

27
Hrrotona-JleiiOnuia 17.10.2025
)3 Brruncnenue onpeenéHHOro HHTerpaia mo Gopmye
Herorona-Jleiioauma 21.10.2025
79 [Ipumenenue nHTErpana A1 HaXOXKACHUS MIoanen
IJIOCKUX puryp 22.10.2025
[Ipumenenune uHTErpana A1 HaX0XKISHUS 00bEMOB
30
FEOMETPUYECKUX TEIl 22.10.2025
1 II i i
3 puMepsl pereHnii auddhepeHIaIbHbIX YpaBHEHHN 24102025
32 [Ipumeps pemenuii quddepeHnnanbHbIX ypaBHEHUH 05.11.2025
MatemaTndeckoe MOJEINPOBAHUE PEAbHBIX MPOIIECCOB
33 o
C MoMOIIIbI0 AU PepeHITaTEHBIX YPaBHEHUH 05.11.2025
4 K : "1 "
3 OHTpoOJbHAs pabota: "[lepBooOpa3Has U HHTETpa 07.11.2025
35 Tpuronomerpudeckne QyHKIUH, X CBOHCTBA U IpadKH 11.11.2025
36 TpuronoMmerpuieckue GyHKITHH, X CBOHCTBA U TpadUKH 12.11.2025
37 Tpuronomerpudeckrue QyHKIUH, X CBOHCTBA U IpadHKH 12.11.2025
38 Tpuronomerpudecknue QyHKIUH, X CBOHCTBA U rpadUKH 14.11.2025
T .
39 pUTOHOMETpHYEeCKHe (PYHKIIMHU, UX CBOHCTBA U TpaduKu 18.11.2025
40 OT00p KOpHEH TPUTOHOMETPHUECKUX YPaBHEHUH C
[IOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH 19.11.2025
A1 OT160p KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHHH C
IIOMOILBIO TPUTOHOMETPUUECKON OKPYKHOCTH 19.11.2025




OT6Op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C

42

IIOMOILBIO TPUTOHOMETPUUECKON OKPYKHOCTH 21.11.2025
43 OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH ¢

[IOMOILIbIO TPUTOHOMETPUUECKOH OKPYKHOCTH 25.11.2025
44 Pemenne TpuroHoMeTprueCKUX HEPABEHCTB 26.11.2025
45 PelieHne TpUroHOMETpUUYECKUX HEPABEHCTB 26.11.2025
4 P

6 eIIeHNEe TPUTOHOMETPUYECKUX HEPABEHCTB 28.11.2025

47 Pemenne TpuroHoMeTpHUUECKUX HEPABEHCTB 02.12.2025

Konrponbnas padora: "I'paduku TpUrOHOMETPHUYECKHX
48 .

¢yHkuunii. TpuroHomerpuyeckue HepaBeHCTBA" 03.12.2025
4

9 OCHOBHbIE METO/IbI PELLICHHS TOKA3aTeNbHBIX HEPABEHCTB 03.12.2025

50 OCHOBHBIE METO/IbI PELICHHS TOKA3aTENbHBIX HEPABEHCTB 05.12.2005
51 OcCHOBHBIE METOABI PELLICHNS II0KA3aTeIbHbIX HEPABEHCTB 09.12.2025
52 OCHOBHbIE METO/IbI PELLIECHHS TOKA3aTeNbHbIX HEPABEHCTB 10.12.2025
53 OCHOBHBIC METOBI PEIICHUS JTOTAPUPMUICCKUX

HEPAaBEHCTB 10.12.2025
54 OCHOBHBIE METOABI PEIICHHS JTOTapU(PMUUECKUX

HEPABEHCTB 12.12.2025
55 OCHOBHBIE METOABI PELICHNS JIOTapU(PMUUECKUX

HEPaBEHCTB 16.12.2025
56 OCHOBHBIE METO/IBI PELICHHS JIOTapU(HMUIECKIX

HEPABEHCTB 17.12.2025




OCHOBHBIE METOJIBI PEIICHIS HPPALNOHATIHHBIX

57
HEPABEHCTB 17.12.2025
58 OCHOBHBIE METOABI PEILICHNST UPPAHOHATBHBIX
HEPABEHCTB 19.12.2025
59 OCHOBHBIE METO/IbI PEIIEHUS HPPANOHATBHBIX
HEPaBEHCTB 23.12.2025
60 OCHOBHBIE METOIBI PEIICHHUS UPPAUOHATBHBIX
HEPaBEHCTB 24.12.2025
I'paduueckre MeTONBI PEeLICHUS] UPPALTMOHATIBHBIX
61 .
YpaBHEHUI 24.12.2025
I'padmaeckrie METOIBI pemIeHHs HPPAITUIOHATBHBIX
62 .
ypaBHEHUI 26.12.2025
I'paduueckre MeTOIBI PEIICHUS TOKA3aTEIBHBIX
63 .
YpaBHEHUI 30.12.2025
64 I'paduueckre MeTOIBI PELICHUS TOKa3aTeIbHbIX
HEpaBEHCTB 13.01.2026
I'padugeckue METOIBI pelIeHHS TOTAPUDMUIECKUX
65 .
ypaBHEHUI 14.01.2026
66 I'paduueckre MeTOIBI pelICHUS TOTapUPMHUICCKUX
HEPaBEHCTB 14.01.2026
I'padmaeckre MeTOIBI pelieHus JTOrapu(hPMUIECKIX
67
HEPaBEHCTB 16.01.2026
I'padmaeckrie METOIBI peMICHHS TOKA3aTENbHBIX U
68 N
JorapuQMUIECKUX ypaBHEHUH 20.01.2026
I'paduueckne MeTOIBI peHICHUS TOKA3aTENbHBIX U
69 .
norapu(MUYECKUX ypaBHEHHHA 21.01.2026
I'padmaeckrie MeTOIBI pemIeHNsI TOKA3aTENbHBIX U
70
Jiorapu(MUYECKUX HEPABEHCTB 21.01.2026
71 I'paduueckre MeTO B pEHICHUS TOKA3ATENbHBIX U
norapu(pMUYECKHX HEPABESHCTB 23.01.2026




KontponbsHas pabora: "MpparmonanbsHeIe,

72
MoKasarenbHbIC U JorapudMuieckue HepaBeHCTBa" 27.01.2026
KomrmuiekcHbie uucia. Anredpanyeckas u
73
TpUroHOMeTpHUecKast (YOPMBI 3aIMCH KOMIUIEKCHOTO 78.01.2026
qucna
Kommuiekcuele uncna. Anredpanyeckas u
4
7 TpUrOHOMETpHUECKast YOPMBI 3aITUCH KOMIUIEKCHOTO 78.01.2026
qucia
75 A
pUPMETHUECKHE ONEepPaLuH ¢ KOMIUIEKCHBIMHU YHCIIaMU 30.01.2026
76 A
pudmMeTHUECKHE OlIEpalK ¢ KOMIUIEKCHBIMH YHCIaAMU 03.02.2026
77 N3o0paxkeHrne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHON
IUIOCKOCTH 04.02.2026
73 N3o0paskeHre KOMIUIEKCHBIX YHCE Ha KOOPIUHATHOMN
IJIOCKOCTH 04.02.2026
79 ®opmyrna Myaspa. Kopau n-oit crenenu us
KOMILJIEKCHOT'O YHClIa 06.02.2026
20 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa 10.02.2026
[IprMeHeHne KOMITJIEKCHBIX YMCEN TSl pEIIeHuUs
81
(U3NUECKUX U TEOMETPHUYECKHX 3a/1a4 11.02.2026
82 K 6ora: "K "
OHTpOJBHas paboTa: "KomriekcHsie yncna 11.02.2026
H
83 aTypaJIbHBIE U LI€JIbIe YHCIa 13.02.2026
84 H
aTypajbHbIE U LIEJIbIe YHCIIa 17.02.2026
85 IIpuMeHeHne NpU3HAKOB AEIUMOCTH LIEJIBIX YUCEI

18.02.2026




86

HpI/IMeHeHI/Ie MMPU3HAKOB ACIUMOCTH LCJIbIX YHUCCII

18.02.2026
27 [IpumeHeHue npu3HaKkoB AeaUMOCTH Lenbix yucen: HOJJ
n HOK 20.02.2026
28 [IpuMeneHue npusHakoB geauMocTy Henbix yucen: HOJL
n HOK 24.02.2026
29 [IprMeHeHne MPU3HAKOB ACTUMOCTH LEIBIX YUCEII:
OCTaTKHU M0 MOJYJIIO 25.02.2026
[IpuMeHeHne MPU3HAKOB ACTUMOCTH HETBIX YUCEIT:
90
OCTATKH O MOAYJIIO 25.02.2026
91 [IpuMenenne TpU3HAKOB ACITUMOCTH TIEITBIX YHCEIT:
anroput™ EBKimna s penienus 3a1a4 B MEIbIX YrcIax 27.02.2026
92 Konrpomnsnas padora: "Teopus nensix gncen”
P P P 03.03.2026
Cucrema 1 COBOKYITHOCTh YpaBHEHUN. PaBHOCHIIBHEIC
93
CHUCTEMBI U CHCTEMBI-CIIEICTBUS 04.03.2026
CucreMa ¥ COBOKYITHOCTh ypaBHCHHM. PaBHOCHITLHBIC
94
CHCTEMBI U CUCTEMBI-CIICICTBHS 04.03.2026
95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH
palMOHABHBIX YPABHEHUI 06.03.2026
9% OCHOBHEBIE METO/TBI PEIICHHS CUCTEM W COBOKYITHOCTEH
AppAMOHATBHBIX YpaBHEHUN 10.03.2026
97 OCHOBHBIC METOBI PEIICHUS CHCTEM M COBOKYITHOCTEH
MOKa3aTeNbHBIX YPaBHECHUMN 11.03.2026
08 OCHOBHBIE METO/IbI PEILICHUS CUCTEM M COBOKYITHOCTEH
[0Ka3aTeNIbHbIX YPaBHEHUI 11.03.2026
OCHOBHBIE METO/TBI PEIIEHHS CUCTEM M COBOKYITHOCTEH
99 Ny
Jiorapu(pMUYECKUX ypaBHEHH 13.03.2026
100 OCHOBHBIE METO/IbI PELICHHUS CUCTEM M COBOKYITHOCTEH
norapu(pMUYECKUX YpaBHCHHHA 17.03.2026




101

IIpuMeHeHne CHCTEM K PELICHHI0 MAaTEMATHYECKUX 3aad
W 33/1a4 U3 pa3InyHbIX 00JIaCTeH HayKH U pealbHON

18.03.2026
XKHU3HH, HHTEPIpETaLus OJyYeHHbIX Pe3yIbTaTOB
[IpuMeHeHue cucTeM K peleHHI0 MaTeMaTHYECKHX 3a1a4
102 Y 3aj1a4d U3 Pa3UYHbIX 00acTel HAyKH U peasbHOM 18.03.2026
KHU3HH, HHTEPIPETaLus MOJyYCHHBIX Pe3yIbTaTOB o
[IpuMeHeHne HEpaBEHCTB K PEILIEHUI0 MAaTEMAaTHUECKUX
3aja4 M 3a7a4 U3 pa3InuHbIX 001acTel HayKu 1
103 .
peanbHOM KU3HU, HHTEPIPETAITUS TOTYICHHBIX 20.03.2026
pe3yabTaTOB
Kontponbhas pabora: "CucteMbl painOHANbHBIX,
104
I/IppaHI/IOHilj'II)HBIX MTOKA3aTENbHBIX U JTOTapU(YMUIECKIX 24.03.2026
ypaBHEHUH
105 P
aIMOHAIbHbBIE YPABHEHUS C MapaMeTpaMu 25.03.2026
106 P
allMOHaJIbHbIC HEPABEHCTBA C TapaMeTpaMu 25.03.2026
107 PanmoHnanbsHbIe CUCTEMBI C TTapaMeTpaMu
27.03.2026
108 UppaunonanbHble ypaBHEHHsI, HEpaBEHCTBA C
rmapaMmeTpamu 07.04.2026
109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu
08.04.2026
110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu 08.04.2026
111 I
OKa3aTeNlbHbIe CUCTEMBI C TapaMeTpaMu 10.04.2026
JlorapuMudeckue ypaBHEHUs1, HEPABEHCTBA C
112
napaMeTpaMu 14.04.2026

113

JlorapupMudeckre CUCTEMBI ¢ TapaMeTpaMu

15.04.2026




114

Tpuronomerpudeckre ypaBHEHHs C TapaMeTpamMu

15.04.2026
115 TpUroHOMETpUYECKHE HEPABEHCTBA C ITapaMeTpamMu 17.04.2026
116 TpuroHoMeTpudeckue CUCTEMBI ¢ TapaMeTpaMu 21.04.2026
[TocTpoeHue u UCCeIOBaHNE MATEMATHIECKUX MOICIIEH
117 peanbHBIX CUTYalUi ¢ IOMOLIBIO YPABHEHUH C 22.04.2026
napaMeTpaMu
ITocTpoeHue u uccieqoBaHNE MATEMATUYECKUX MOJIETEH
118 peanbHBIX CUTYalUii ¢ IOMOLIbIO CUCTEM YPABHEHUH C 22.04.2026
napaMeTpaMu
[TocTpoeHue u nuccieq0BaHNE MAaTEMaTHIECKUX MOJeIei
119 peaNbHBIX CUTYyaIlui C TIOMOIIIBIO CUCTEM YPaBHEHUH C 24.04.2026
rnapaMeTpamu
120 KontponsHas pabora: "3agaun ¢ mapamerpamu’ 28.04.2026
121 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ANNS 3HAHUH:
"YpaBuenus" 29.04.2026
122 IToBTOpeHue, 06001ICHNEe, CUCTEMATH3AITNS 3SHAHHA:
"YpaBuenus" 29.04.2026
123 [MoBTOpeHue, 0000IIeHNE, CUCTEMATU3AIINS 3HAHU:
"YpaBHeHusa. CucteMbl ypaBHeHUN" 05.05.2026
124 [ToBTOpenne, 0000IIeHNEe, CHCTEMATH3ANNS 3HAHUH:
"Hepasencrsa" 06.05.2026
125 IToBTOpenue, 06001IeHNE, CUCTEMATH3AINS 3SHAHUA:
"Hepasencrsa" 06.05.2026
[ToBTOpeHue, 0000IIeHNE, CUCTEMAaTU3aIHs 3HAHU:
126 "IT & " 08.05.2026
pou3BOIHAS U €€ TPUMEHEHHE
[ToBTOpeHne, 006001MIeHNEe, CUCTEMATH3AITHS 3SHAHHUN:
127 "1 & " 12.05.2026
pou3BOIHAS U € MPUMCHEHUE




IToBTOpEeHME, 006001ICHNE, CUCTEMATH3AITNS 3SHAHHA:

128 1
"UuTerpan u ero npuMeHeHue" 13.05.2026

129 [ToBTOpeHue, 0000IICHNE, CUCTEMATHU3AIINS 3HAHUM: [
"®yHkuun" 13.05.2026

130 IToBTOpeHue, 0000IIeHUE, CHCTEMATH3AIMS 3HAHWA: 1
"®OyHKIMH" 15.05.2026

131 4 5 1 1

TOTOBasi KOHTPOIIbHAs paboTa 19.05.2026
132 Hrorosas KoHTpoNbHas paboTa 1 1 20.05.2026

1 IT i 1
33 OBTOpEHHUE, 0000INEHUE, CUCTEeMATH3aIUs 3HAHUIA 20.05.2026
134 [ToBTOpEeHME, 0000MMICHNE, CUCTEMATH3AINS 3HAHHA 1 2.05.2026

1 IT i 1
35 OBTOPEHHUE, 0000IEHUE, CUCTEMATH3AINs 3HAHH I 26.05.2026

136 [ToBTOpEeHME, 006001ICHNE, CUCTEMATH3AITNS 3SHAHHA 1

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME

136

10







MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON

MIPOTI'PAMMBI
11 KJIACC
Kon . v
DOBEDSAEMOLrO IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATbI 0CBOEHNSI OCHOBHOI 00pa3oBaTeIbHOIM
posep NMPOrpaMMbI cpeiHero 001ero 00pa3oBanust
pe3yiabTaTa
1 Yucia u BEIYUCIECHUS
1.1 OnepupoBaTh MOHATUSAME: HATypallbHOE, IIEJI0€ YHWCIIO; HWCIOIb30BaTh MPU3HAKA
) JISITMMOCTH IIEJBIX YHCEII, PAa3JI0KCHUE YUCIIA Ha IPOCTHIC MHOXHTEIH ISl PEIICHUS 3a/1a9
1.2 OnepupoBaTh MOHATUEM: CTEIICHD C PallMOHAILHBIM MOKa3aTeIeM
1.3 OnepupoBaTh MOHATHSIMU: JIOTAPUGM YHCTIA, JECATHIHbBIC U HATYPAIbHBIE JIOTAPU(PMBI
2 YpaBHEHHS U HEPaBEHCTBA

[TpumeHsTH CBOWMCTBA CTEMEHM /I INPeoOpa3oBaHUs  BBIPAXKEHHH, ONEpUPOBATH
2.1 HNOHATHUSAMM: IOKA3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; pEIIATh OCHOBHBIC THIIbI
NOKa3aTeIbHbIX YPABHEHUI U HEPAaBEHCTB

BemmonHATe npeoOpa3oBaHHS BBIPAKCHHUH, COAEPKAIIMX JIOTapH(MBbI, OIEPHPOBATH
2.2 MNOHATUSAMH: JIOTapu(MHUUYECKOE ypaBHEHHE W HEPaBEHCTBO, pellaTh OCHOBHBIE THIIBI
Jorapu()MUYECKUX YPaBHEHUH M HEPABEHCTB

23 HaxoanTs pemeHus mpoCTeHITINX TPUTOHOMETPHYECKIX HEPABEHCTB

24 OmnepupoBathb TOHATHAMH: CHCTEMA JUHEHHBIX yYpaBHCHUH W e€ pelIcHHe; HCIOIh30BaTh
CUCTEMY JIMHEHHBIX YPAaBHCHHHU /ISl pEIICHISI TPAKTHICCKUX 33149

25 Haxonute peeHust mpocTelinx CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHHUH U

HCPABCHCTB

MOI[CJ'IPIpOBaTB pCajlbHBIC CUTyallUM Ha A3BIKE anre6p1)1, COCTaBJIATh BBIPpAXKCHUA,
2.6 YpaBHCHUA, HCPAaBCHCTBA M CHUCTEMbI MO YCJIOBUIO 3aJa4du, HCCICAOBATHL MNMOCTPOCHHLIC
MOJICJIU C UCIIOJB30BAHUEM arimapara aﬂre6p1,1

3 DyHKIMY 1 TpaduKH

OmnepupoBaTh MOHATHAMM: TepUOAMYEcKass (GYHKIHSA, IPOMEXKYTKH MOHOTOHHOCTH
3.1 (YHKIIMH, TOYKH SKCTpeMyMa (YHKIMH, HanOoJbIllee M HaNMEHbIIEe 3HAUYCHUS (PYHKINU
Ha MPOMEXYTKE; UCIIOIb30BaTh UX JUIA MCCIEAOBAHUS (DyHKINH, 33laHHON TpadukoM

OnepupoBaTh  TNOHATHAMHU:  TpaUKHM  [IOKa3aTeNbHOHM,  JorapudmMuueckoil  u
3.2 TPUTOHOMETPUYECKUX (QYHKIHMHA; n300pakaTh WX HAa KOOPAMHATHOM IIJIOCKOCTH W
WCIIOJIB30BATH JUISl PEIICHNS] YPAaBHEHUH U HEPABEHCTB

Wzo0pakaTh Ha KOOPAWHATHOM IUIOCKOCTH TpauKy JIMHEHHBIX ypaBHEHHH W

33 WCIIOJIb30BaTh MX JUISL PEIICHHS CHCTEMBI JINHEWHBIX YPaBHEHUH
34 Hcnons3oBare rpaduku (GYHKIMA Ui MCCIENOBaHMS IPOIIECCOB M 3aBUCHMOCTEH W3
) JPYTHX YYeOHBIX AMCIMILINH
4 Hauvana MaTeMaTHYecKOro aHanu3a
41 OmnepupoBatTh MOHATHAMU: HENPEpbIBHAS (QYHKINS, TIPOU3BOJHASL (DYHKIIUH; UCIIOJIB30BAThH
TeOMETPUYCCKHI U (PU3MUYESCKHUIA CMBICI IPOU3BOAHOMN JUIS PELICHUS 33124
49 HaxoauTe NpoW3BOAHBIE 3JIE€MEHTApHBIX (YHKIUHA, BBIYUCISATH HPOU3BOJIHBIE CYMMBI,
) NPOM3BECHUsI, YACTHOTO (PYHKIMI
43 Vcnonp30BaTh NPOU3BOAHYIO JUIA HCCIeNOBaHUS (YyHKIMM Ha MOHOTOHHOCTH U
OKCTPEMYMBI, IPUMEHSAThH PE3YJILTAThI HCCIICAO0BAHUS K ITOCTPOCHHIO IpaduKoB
44 Hcnonp30BaTh MPOM3BOIHYIO JUIS HAXOXKICHHUS HAWIYYIIErO PEeLICHHS B NPUKIATHBIX, B
TOM YHCJIE COLIMAIIHO-DKOHOMHYECKHX, 33/1a9ax
45 OmnepupoBaTh MOHATHSAMH: TI€pBOOOpa3Hass W HHTETpaT; IOHUMATh T'€OMETPHUECKHH M
(bHU3MYECKHI CMBICI MHTErpaja
46 Haxomute mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIWH, BEIMHCIATH MHTErpan 1o Qopmyse
Hryrorona — Jleitbuuna
47 Pewiath npukiasHble 33724, B TOM YHCIIE COIMAILHO-DKOHOMUYECKOTO U (PH3MYECKOTO

XapakTepa, CpeACTBAMU MAaTEMATUYCCKOI0 aHaJIn3a

IMPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon IIpoBepsieMblii 371€EMEHT COAEPKAHUS
1 Yucna v BEIYMCICHUS
1.1 HarypanbHbie u nesnble uncia. [Ipu3Haku AeTMMOCTH LEbIX YUCET
1.2 CrerieHb ¢ pallMOHABLHBIM MTOKa3areaeM. CBOWCTBA CTEIICHH
1.3 Jlorapu¢m ymcina. JleciTHYHBIE ¥ HATYpalIbHbIE JIOTapU(MBI
2 YpaBHEHMS U HEPAaBEHCTBA




2.1 IIpeoOpa3oBaHue BRIpAKEHUH, COASPKAIUX JTOTAPUPMBI
2.2 [TpeoOpazoBaHue BBIPAKEHHUH, COJICPXKAIINX CTEICHH C PAIIMOHAIBFHBIM MTOKa3aTeIeM
23 [TpuMeps! TPUrOHOMETPUUYECKUX HEPABEHCTB
24 IToka3arenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHs W HEpaBEHCTBA
26 Cuctemsl uJ'II/IHGf/iHLIX ypaBHeHUH. PellieHne NpuKIagHBIX 334ad C MOMOILBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PAIlMOHAJILHBIX YPAaBHEHUN M HEPABEHCTB
23 IIpuMeHeHre ypaBHEHM, CHCTEM W HEPAaBEHCTB K PEIICHUI0 MaTEMAaTHYECKHX 3a7ad M 3a1a4 U3
pa3IUYHBIX 00JacTel HAYKH M PETbHOM JKU3HH
3 DyHKIMH 1 TpaduKH
31 Oyukupsi. [lepuoauyeckne ¢ynkunu. I[TpoMexxyTkn MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl |
) MHHUMYMBI pyHkuun. Hanbosbiiee u HauMeHbllee 3HadyeHne (PYHKIMH Ha MPOMEXYTKE
32 TpuronomeTpudeckue GYHKIHH, UX CBOWCTBA M rpaduKu
33 ITokazarenpHas U JjorapuMudeckast QyHKIHH, ©X CBOHCTBA M rpaduKH
34 Hcnonp3oBanue rpadukoB GYHKIMHA A1l pelIeH:s ypaBHEHUH M JIMHEHHBIX CHCTEM
35 Hcnone3oBanne rpadukoB (GyHKOMH JUis HCCIEIOBaHMS IPOIECCOB M 3aBHCHUMOCTEH, KOTOpBIE
BO3HHUKAIOT NIPU PELICHUH 33124 U3 IPYTUX YYEOHBIX MMPEIMETOB M PEalIbHOM KHU3HU
4 Havana MaTeMaTH4eCKOro aHaIu3a
4.1 HenpepsiBHble (yHKINHA. MeTO1 HHTEPBAIOB /ISl pEICHHs HEPaBEHCTB
4.2 [poussoanas dpyHkuun. ['eomerpuueckuii U GU3NUECKHid CMBICI IPOU3BOIHON
43 [IpousBomHble dneMeHTapHBIX  GyHKIWA. DopMynbl HAaXOXKICHHS NPOW3BOJHOH  CyMMEI,
MIPOM3BEJICHUS U YaCTHOTO (DyHKIIMH
44 [IpumeHeHne IPOM3BOAHONW K WCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh M OKCTPEMYMBI.
Haxoxnenne HanOoJbIIero 1 HAMMEHbBIIEro 3Ha4eHNsI (QYHKIIMH Ha OTpe3Ke
45 IIpuMeHeHHe NPOM3BOAHON JUIS HAXOXIEHHS HAWIydIIero pelleHUs B MPUKIAAHBIX 3ajadax, s
oIpe/ieTIeHus] CKOPOCTH TIpoliecca, 331aHHOTo (opMyJIol HiH rpadukoM
4.6 ITepBooOpasnas. Tabauia mepBooOpa3HbIX
47 Wnterpan, ero reomerpuuecknii u (usnveckuil cmbici. Berumcnenne uHTETpama mo ¢dopmyie
Herorona — JleiOunmna

ITPOBEPAEMBIE HA ET3 II0 MATEMATHKE TPEBOBAHU K PE3YJIBTATAM OCBOEHHUS OCHOBHOH
OBPA30OBATEJIbBHOU ITPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA30OBAHMUS

Kon . .

DOBEDAEMOro IIpoBepsiemble TpeGOBaHNUSA K MPeIMEeTHBIM Pe3yJILTATaM 0CBOEHHs OCHOBHOI 00pa3oBaTeIbHOM
poBep NMPOrpaMMbl CpeIHero od1ero o6pa3oBaHus

TpedGoBaHUsI

Brnanenme wMeromamMm J10Ka3aTeNbCTB, AITOPUTMAMM pEIISHMS 3a/1ad; yYMEHHEe (OpMyJIHpoBaTh U
ONEpUpPOBATH MOHSATHUSAMH: OIpENEIICHHE, AaKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IPH3HAK,
JIOKa3aTeIbCTBO, PAaBHOCHIbHBIE ()OPMYIHMPOBKH; NMPUMEHATh MX; YMEHHE (hOpPMYyIHpOBaTH OOpaTHOE M
MPOTHUBOIOJIO)XHOE YTBEP)KIACHUE, MPUBOAWTh NPHUMEPHl M KOHTPIPHUMEPHI, HCIONB30BaTh METOJ
MaTeMaTHYeCKON MHIYKIHH; [IPOBOAUTH 0KA3aTEIbHBIC PACCYXKICHUS MPU PEIICHUN 3a7ad, OLEHHBATh
JIOTHUECKYI0  TPAaBHUIBHOCTH  pAcCy)KACHMH; yYMEHHE ONEpUpOBaTh  MOHATHSAMH:  MHOXXECTBO,
MTOIMHOKECTBO, OIEpaIllii HaJ MHOXXECTBAMU; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBII
amnmapar JJIs ONHCaHUS peabHBIX MPOIECCOB U SIBICHUH U MU PELICHUH 3a/a4, B TOM YHCIE U3 JPYTHX
y4eOHBIX HPEIMETOB; yMEHHE OIEPHPOBATh MOHATUSAMHU: Tpad, CBA3HBIN rpad, aepeBo, nukiI, rpad Ha
TUTOCKOCTH; YMEHHUE 33/1aBaTh W ONMHUCHIBATH Ipadbl pa3iMuHBIMH CIIOCOOaMH; UCIIONBb30BaTh rpadbl NpU
pelleHny 3a1a4

YMeHue onepupoBaTh HMOHATHAMM: HATypalbHOE YHCIO, IEJI0€ YHUCIO, CTENEHb C IeNIBIM I0Ka3aTeleM,
KOpEHb HATYpaJbHOW CTENEHH, CTENEeHb C PalMOHAIBHBIM IIOKa3aTeleM, CTENEHb C JEHCTBUTEIbHBIM
noKasaTesieM, Jorapum 4ucia, CHHyC, KOCHHYC ¥ TaHI'€HC MPOM3BOJIFHOTO YHCIIA, OCTATOK 110 MOAYJIIO,
panMoHaIbHOE YHCIIO, HWppalMOHAIBHOE YHCIIO, MHOXECTBA HATYPaJbHBIX, LENbIX, DPAl[MOHAIbHBIX,
JIECTBUTENIFHBIX YMCENT;, YMEHHE HCIIOIb30BaTh NPU3HAKN JEIUMOCTH, HAUMEHBIINH OOIIMH AENUTENb 1
HavMeHblIee olliee KpaTHOe, alropuTM EBKiHMIa NpH pelIeHWH 3a/1ad; 3HAKOMCTBO C Da3IMYHBIMHU
MO3UIIMOHHBIMH CHCTEMaMH CUHCIICHUS; YMCHNE BBHIIIOJIHATH BBIYHMCICHUE 3HAUECHUH M IpeoOpa3oBaHuUs
BBIPAKEHUI CO CTENEHSAMH W Jorapupmamu, NpeoOpa3oBaHMS APOOHO-PAIMOHANBHBIX BBIPAKEHHH;
YMEHHE ONEpUpPOBATh MOHATHAMH: MOCIEJOBATEIbHOCTD, apU(PMETHUIECKAs! TIPOTPECCHs], T€OMETPHUIECKas
mporpeccusi,  OSCKOHEYHO  yObIBaroImasi  IeOMETpHYEcKas  IpOrpeccus;  yMEHHE  3aJaBaTh
MOCJIE/IOBATENIFHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHHIX (OpPMYJ; yMEHHE OINEpUpOBAThH
MOHSATHUSAMH: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJb M apryMeHT
KOMIUIEKCHOTO 4uciia, GopMa 3alKucH KOMIUIEKCHBIX 4HcelNl (TeoMeTpudecKkasi, TPUIOHOMETpUYecKas M
anreOpanyeckas); yMeTb NPOWU3BOJIUTH apu(MeTHYeCKue JEHUCTBHS C KOMIUIEKCHBIMU YHUCIIAMU;
IIPUBOJMTH NIPUMEPHI UCIIOJIb30BAaHMSl KOMIUICKCHBIX YHCEN; ONEPUPOBATh MOHATHAMH: MaTpuua 2x2 u




3x3, onpeaenuTenah MaTPUIIEl, TEOMETPUIECKUN CMBICT ONPEAETHTEN

YMeHue omnepupoBaTh MNOHSATHSAMH: pallMOHAIBHBIE, HppalMOHAIbHBIE, ITOKA3aTEIbHBIE, CTEICHHBIE,
norapu(pMIIecKre, TPUTOHOMETPHUIECKNE yPaBHEHNUS W HEPABEHCTBA, MX CHCTEMBI;, yMEHHE OIEPHPOBATh
MOHATHSAMHE: TOXJIECTBO, TOXKJECTBEHHOE IIPE0Opa30BaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPABHEHUH
U HEPABEHCTB, DPABHOCHIBHOCTh YPAaBHEHHMH, HEPAaBEHCTB M CUCTEM; yMEHHUE peEIIaTh YpPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IOMOLIBIO PA3JINYHBIX IPUEMOB; pelIaTh yPABHEHUSI, HEPABEHCTBA U CUCTEMBI C
[apamMeTpoM; NIPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHU MAaTEMaTUYECKUX 3a7ad U
3324 U3 pa3IM4HbIX 00JIacTeil HAYKU U peasibHOM KHU3HU

YMeHne onepupoBaTh MOHATHAMHU: (GYHKOHA, HYETHOCTE (YHKIHMH, MEPUOTUYHOCTh (DYHKIHH,
OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh (PYHKIIMH, SKCTpeMyM (DyHKLUH, HAUOOIIbIlIEe 1 HAUMEHBIIIES
3HauYeHHs (PyHKIUU Ha NMPOMEXKYTKE, HelpepbiBHAs (DYHKILUs, aCUMITOTHI Tpaduka (yHKIMHU, TIepBas 1
BTOpasi MPOM3BOAHAS (DYHKIUH, F€OMETPUYECKHH M (M3MYECKUIl CMBICI NPOWU3BOJHOI, IepBooOpa3Hasi,
OINpe/IeNIEHHBIIl HMHTErpall; YMEHHE HaxOAWUTh acHUMOTOTHI rpaduka (QyHKUUH; yYMEHHE BBIYHCIATH
MPOU3BOJHBIC CYMMBI, MPOHM3BEACHUS, YAaCTHOIO W KOMITO3UIIMU (YHKIUH, HAaXOJUTh YpPaBHCHUE
KacaTenpbHON K rpaduky (QyHKIMH, YMEHUE HAXOAUTh MPOWU3BOJHBIC DJIEMCHTAPHBIX (DYHKIUI, yMEHUC
HCTOJB30BaTh TPOM3BOJHYIO JUIA HWCCICHOBAHUS (DYHKIUH, HaXOAWTh HAMOONBIIME W HAMMEHBIINE
3HAYCHUS (QYHKUIUH; CTPOUTH TpadUKd MHOTOWICHOB C WCIIONB30BAaHHEM arlapara MaTeMaTHYecKOTO
aHaIN3a; MPUMEHATh IPOU3BOIAHYIO U HAXOXKICHHUS HAWIYYIIETO PEIICHNUS B MPHUKIAJHBIX, B TOM YHCIIE
COLIMANEHO-9KOHOMHYECKIX U (PM3WYECKHUX 3afadax; HaXOAWTH IUIOMAAN U 00BEMBI (PUTYp C TTOMOUIBIO
WHTETpaia; MPUBOANTH MPHUMEPhl MaTEMAaTHIECKOTO MOICIHPOBAHUS C MOMOIIBI0 A depeHInarbHBIX
YpaBHEHHM

YMeHnue onepupoBaTh MOHATHSIMHU: Tpaduk QyHKnmm, obparHas (QyHKIMS, KOMIO3ZUIHS (QYHKIUH,
JIMHeWHas (QYHKUOWA, KBaipaTH4yHas (YHKIMS, paluOHaNbHAs (YHKIHMS, CTEHeHHas (yHKIMs,
TPUTOHOMETpHYECKHe (QYHKIMH, OOpaTHblE TPUTOHOMETpHUYeCKHe (YHKLIUM, MOKa3aTelbHas |
nmorapupmudeckas (QYHKIUH, YMEHHE CTPOUTh TpadUKA WU3YyYCHHBIX (QYHKOWH, BBIIOIHATH
npeoOpa3oBaHus Tpa@uKOB (PYHKIIHIA, UCTIONF30BAaTh TPAPUKH IS H3YUCHHUS MPOIIECCOB M 3aBUCHMOCTEH,
NP PEIIeHNH 33/1a4 U3 APYTHX YU4eOHBIX NMPEIMETOB U 3a/1a4 U3 pealibHOM KH3HU; BBIpaXaTh POpPMYIaMu
3aBHCHMMOCTH MEXIy BeJIMYMHAMH; HCIIOJIB30BaTh CBOMcTBA M rpaduKy (QYHKUMHA IS pelleHHs
YpaBHEHUIi, HEPABEHCTB M 33J1a4 C MapamMeTpamy; n300paxkaTh Ha KOOPJMHATHOH IUIOCKOCTH MHO)KECTBa
peLIeHUH ypaBHEHHH, HEPAaBEHCTB U MX CHCTEM

YMeHne pemiate TEKCTOBBIE 3aJaddl Pa3HBIX THIIOB (B TOM YHCJIE HA IPOLEHTHI, TOTU M YacTH, Ha
JIBIDKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33Ja4d M3 00JacTH YIPABICHUS JTHYHBIMH U
ceMeHHbIMU (pUHAHCAMM); COCTABJIATH BBIPAKEHHUS, ypPABHEHHS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO
3a7a4M, WCCIENOBaTh IIOJyYEHHOE pElLIeHHEe M OLCHUBATH IPaBIONOA00HOCTh pe3yJIbTaToB; YMEHHE
MOJICIUPOBaTh PpEaJbHBIE CUTYallMM Ha S3bIKE MAaTEeMAaTUKH; COCTaBIATh BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3aJjaul, UCCIEA0BATh OCTPOCHHBIE MOJAEIH ¢ HUCHOIb30BAHUEM
anmapara areOpbl, HHTEPIPETUPOBATH OIYyYCHHBIN pe3ysbTar

YMeHHe OmnepupoBaTh MOHATHAMH: CpeHEe apupMeTHYecKoe, MeauaHa, HauOoJblllee W HAUMCHbBIICE
3HAUEHMs, pa3Max, JUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHWE 4YHCIOBOro Habopa; yMeHHE H3BIIEKATh,
HHTECPIPETHPOBATh WH(POPMALUIO, NPEACTABICHHYI B TaOnuMmax, Ha Juarpammax, Tpadukax,
OTPXKAIONIYI0 CBOWCTBA PCAbHBIX IMPOIECCOB M SBICHHM; MPEJCTABIATh WHPOPMALHUIO C TTOMOIIBIO
TaOIUI] U AWArpaMM; UCCIICAOBATh CTATHCTUYCCKUE TAHHEBIC, B TOM YHCIE C MMPUMEHEHHEM TpauUuecKix
METOZIOB M JJICKTPOHHBIX CPEACTB; TpapUUECKH HCCICTOBATH COBMECTHBIC HAONIOACHUSA C TIOMOIIBIO
JIuarpaMM pacCceMBaHuUs U JINHEHHOU perpeccuu

YMeHHe onepupoBaTh MOHSTUSAMHU: CIyYaiHbBIM ONBIT U Clly4daiiHOe COOBITHE, BEPOSTHOCTH CIy4allHOTO
COOBITHS; YMEHHE BBIYMCISATH BEPOSITHOCTH C HCIIOJB30BAaHMEM TIpaHMuecKUX METO/IOB; MPHUMEHSTh
(hopMyIIBI CIIOKEHHSI M YMHOXEHHUS BEPOSITHOCTEH, (hopMyITy TIOIHON BEpOsITHOCTH, popmyiy beprymn,
KOMOWHATOpHBIC (BaKThl H GOPMYJIBI; OLIEHHBATH BEPOSTHOCTH PEABHBIX COOBITHIT; YMEHHE ONEPHPOBATH
NOHATHAMH: CJIydailHas BeJIMYMHA, paclpeleiieHHe BepOATHOCTEH, MaTeMaTHYeCKoe OXHIaHHE,
JHCIePCHs M CTaHIAApPTHOE OTKIOHEHHE CITy4allHOH BeJIMYMHBIL, (QYyHKIMH PACIpPENENCHUS U IUIOTHOCTH
PaBHOMEPHOT0, IIOKa3aTeJIbHOTO W HOPMAlbHOTO pACIpeiesieHUH; YMEHHE HCIIONb30BaTh CBOWCTBA
U3YYEHHBIX paclpeleleHHd U pelleHus 3a/ad; 3HAKOMCTBO C IMOHATHAMH: 3aKOH OOJBIINX YHCEl,
METO/Ibl BHIOOPOYHBIX UCCIICAOBAHMUIT; yMEHNUE MIPUBOJUTh IIPUMEPHI MTPOSIBICHUS 3aKOHA OOJBIIMX YHCEI
B IIPUPOJAHBIX U OOIECTBEHHBIX SIBICHHUAX; YMEHHE ONEPUPOBATH MOHATHIMH: COUYETaHHUE, IEPECTaHOBKa,
YHCIIO COYETAHHMH, YNCIIO NEPEecTaHOBOK; OMHOM HbIOTOHA; yMeHHe MPUMEHITh KOMOUHATOPHbIE (PaKThl U
paccyXIeHusi ISl pelIeHWs] 3a/Jad; OLIEHMBaTb BEPOSTHOCTH pEajbHBIX COOBITHI; COCTaBIATH
BEPOSITHOCTHYIO MOZIEJIh M HHTEPIIPETUPOBATH MOIYyYCHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATUSMU: TOYKA, MpsMasi, MIOCKOCTh, TPOCTPAHCTBO, OTPE3OK, JIy4Y, BEJIMYMHA
yIJ1a, IIOCKUI yroi, ABYTpaHHbIN yroi, TpEXTpaHHbINA YroJl, CKpelllUBatouecs NpsMble, MapauieIbHOCTh
U NEpPHEHAUKYISPHOCTh MPSAMBIX M IUIOCKOCTEM, yroia MEXIy NpSAMBbIMH, YOl MEXIy MpAMOA U
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PacCTOSHHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTAMM; YMEHHME HCIIOJb30BaTh NPU PEIICHUM 337a4 H3Y4YEHHBIE
(haKTBI ¥ TEOpPEMBI IUIAHUMETPHH, YMCHHAE OLICHUBATH Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA; CTPOUTH
MaTeMaTUYeCKHE MOJIEIH C TIOMOIIbIO T€OMETPUUECKHUX MOHATUN U BEJIMYMH, pellaTh CBA3aHHbIE C HUMU
MIPaKTUYECKUE 3a/1a4u
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YMeHHe onepHpoBaTh NOHATHUSMH: IUIOIAIb (Urypbl, 00bEM (UIypbl, MHOTOIDaHHUK, NPAaBHIBLHBIN




MHOTOTPaHHUK, CEYEHHE MHOTOTpaHHHUKa, KyO, IapajuleNienumne],, Npu3Ma, NUpamuna, ¢urypa u
MOBEPXHOCTh BpAllIEHHs, IMIMHIP, KOHYC, Inap, cdepa, Imiomans cdepbl, IJIOMaAb TOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYCa, IWIMHAPA, 00BbEM Ky0a, MpSMOYroJbHOTO Mapajuielienunena, mupaMubl,
MIPU3MBI, IWINHAPA, KOHYCA, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCA U IIWINH]IPA, TapaJlieIbHbIe
OCH WJIM OCHOBaHMIO, CEUCHHE IIapa, IUIOCKOCThb, Kacaromasics chepbl, LIMHIpPA, KOHYCa; YMEHHE
CTPOUTH CEUCHHE MHOTOIPaHHHKA, M300paXkaTh MHOTOTPaHHUKH, (DUTYPHI U TOBEPXHOCTH BpAIIECHUS, X
CEYEHUs], B TOM YHUCIIE C TTOMOLIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOWCTBA T€OMETPUIECKHX
¢uryp, camocToATeNnbHO (HOPMYNIMpPOBATH ONpPENENICHNUS] HM3y4aeMbIX (uryp, BBIIBUTaTh THUIOTE3B O
CBOMCTBaX M NMPHU3HAKaX T€OMETPHIECKUX (HUTYp, 0OOCHOBBIBATH MIIH ONIPOBEPTaTh NX; YMEHNE IPOBOINUTH
Knaccuukanmio GUryp TO pasTUYHBIM NPU3HAKAM, BBITOTHATH HEOOXOAWMBIC IOMONHUTEIBHBIC
MOCTPOEHHS

11

YMeHue onepupoBaTh MOHATHAMH: JBH)KEHHE B IPOCTPAHCTBE, MAPAUICIBHBIH MTEPEHOC, CUMMETPHs Ha
IUIOCKOCTH W B IIPOCTPAaHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOHOOMS, MOIOOHBIE (QHIYpHI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (HIYpH, B TOM YHCIE B INPHPOIE, HCKYCCTBE, apXUTEKTYpE;
UCIIONB30BaTh TE@OMETPUYSCKUE OTHOIICHUS NPU PEIICHUH 3a/1ay; HaXOJUTh F€OMETPUYECKHE BEITMYHHEI
(mmwHA, yrom, Iuiomaab, 00BhEM) NPH pEeImIeHHH 3a4ad U3 APYTHX YYeOHBIX MPEIMETOB M W3 PeabHOI
’KU3HM; YMEHHME BBIYMCIATH TEOMETPHYECKHE BENMYMHBI (IJHMHA, Yroj, IUIomanb, o0bEM, oAb
HOBerHOCTI/I), HCIOJB3Yysd H3YUCHHBIC (bOpMyJ'[I)I U MCTOAbI, B TOM 4YHUCJIC! IUIOIIAAb ITOBEPXHOCTHU
MUPaMHUIBI, TIPU3MBI, KOHYCa, IUIHH/PA, UIOMaas chephl; 00bEM Kyda, IPSAMOYTOIBHOIO Mapajliecnue/a,
IMPaMUIb, TPU3MBL, IIMH/IPA, KOHYCa, Iapa; yMEHHWe HaXOAUTh OTHOIICHHE 00BEMOB TIOJI00HBIX (HUTYD

YMeHue onepupoBaTh MOHATHSAMU: MPSMOYTONbHAs CHCTEMa KOOPIWHAT, BEKTOP, KOOPAWUHATHI TOYKH,
KOOPJMHATBl BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA Ha 4YHCIO, PAa3JIOKEHHE BEKTOpa II0

12 0a3ucy, CKaJsIpHOE NPOU3BEACHHE, BEKTOPHOE MPOM3BEICHUE, YIOoJl MEXIYy BEKTOpaMH; YMEHHE
HCTIOB30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA AJIS PELIeHHs TeOMEeTPUYECKUX 3a7a4 U 3a]ad Ipyrux
Y4eOHBIX IPEIMETOB
YMenne BHIOMpATh MOAXOISIINN METOJ U PEUICHUs 3aJa4H; [MOHWMaHHE 3HAYNMOCTH MaTEeMaTHKHA B
13 H3yYeHUH TIPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB M SIBICHHN; YMEHHE PAcllO3HABaTh IIPOSBICHUE

3aKOHOB MAaTe€MaTUKU B UCKYCCTBE, YMEHUE IPUBOAUTD IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI POCCUMCKON
U MUPOBOM MAaTeMaTU4eCKOW HAyKU

HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA ETD 110 MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COJeP:KAHUSA
1 UYucna ¥ BBIYUCIECHUS
1.1 Harypanbhble 1 nemnsie yrcina. [Ipu3Haku JeIMMOCTH LEBbIX YUCENT
1.2 Paronanpabie uncia. OOBIKHOBCHHBIC U ICCATHYHBIC IPOOHU, MPOIIEHTHI, 0ECKOHSUHBIC IIEPHOIMUYCSCKHE IPOOH
1.3 ApudMeTHIecKrii KOpeHb HATYPATHLHOM cTeneHu. JICHCTBYS ¢ apuPpMETHISCKUMH KOPHIMH HATYpaJIbHOU CTCTICHH
1.4 Crenenb ¢ 11enbIM nokaszareneM. CTeneHb ¢ pauuoHaIbHBIM nokazaTesneM. CBOICTBa cTeneHu
1.5 CuHYyC, KOCUHYC M TAHT€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTaHT€HC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecITHUHBIC W HATYpaJIbHBIC JJOTapH(PMBI
17 JleiicTBuTEeNBHBIC YKCTa. ApH(PMETHICCKUE OTEPALIUU C neﬁCTBannLHHMH yucnamu. [IpuOnmxEHHBIC BRIYACICHUS,
MIpaBHJIa OKPYTIICHUS, IPUKUIKA U OIICHKA PEe3YIbTaTa BRIYUCICHUI
1.8 IIpeoOpa3oBaHue BRIPAKCHUI
1.9 KommekcHsle gncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHATIBHBIE YPAaBHEHHUS
2.2 HppannoHanbHble YPaBHEHHS
2.3 TpuroHoMeTpuiecKrue ypaBHEHUs
24 [TokazaTesbHbIC U JIOrapU(MUUYECKUE YPaBHEHHUS
2.5 [emple ¥ poOHO-paIoOHATIbHBIE HEPABEHCTBA
2.6 HppanmonayibHble HEPABEHCTBA
2.7 [TokazaTenbHbIe U JIorapuMUIECKUe HEPaBEHCTBA
2.8 TpuroHoMeTpuieCKue HEPAaBEHCTBA
2.9 CucTeMbl U COBOKYNTHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHeHusI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Matpuiia CUCTEMBI JIMHEHHBIX YpaBHEeHUH. OnpeenuTellb MaTPHUIIbI
3 DyHKIMH 1 TpaduKH
31 Oyukuus, crocoOsl 3amanus (yHkuuu. ['paduk GyHknmu. Bzaumuo obOpatHble ¢yHKiuu. UYETHBIE W HEUETHBIC
) dyukimu. [Teproanyeckre QyHKIMA
OO6sacTh OMpeneIeHUsT ¥ MHOKECTBO 3HaueHHi (yHkipm. Hymu ¢yHkiumn. [IpoMexyTKd 3HAKOMOCTOSHCTBA.
32 IIpoMexKyTKM MOHOTOHHOCTH (yHKIMH. MakCHMyMbl W MUHHUMyMbl (yHKIuH. HanOonpliee M HaMMEHbIIIEE

3Ha4YeHHe (YHKIMU Ha IIPOMEKYTKE




CrenenHas (GpyHKIUS C HATYPaJIbHBIM U LENBIM okazareneM. EE€ cBoiictBa u rpaduk. ColicTBa U rpaduK KOPHS 7-

33 o
Oif cTerneHn
3.4 Tpuronomerpudeckre GYHKITUH, HX CBOWCTBA U TpaduKu
3.5 [TokazaTenbHas u JjorapudmMuueckast QyHKIMH, UX CBOWCTBA U rpaduKu
3.6 Touku pa3pbiBa. AcuMnTOTHI rpadukoB GyHKMi. CBoiicTBa (D)YHKIMIA, HENPEPHIBHBIX HA OTPE3KE
3.7 ITocnenoBaTEALHOCTH, CIIOCOOBI 3aJaHHS ITOCIEA0BATEIHLHOCTEN
3.8 Apugmernueckas ¥ reoMerpuydeckas nporpeccun. @opmyia cJI0KHBIX IPOLEHTOB
4 Hayayia MaTeMaTHueCcKOro aHanusa
4.1 [IpousBoaHas GhyHKIMH. [IpoU3BOIHBIC YTEMEHTAPHBIX (PYHKIMHA
49 [TpumeHeHne NPOM3BOMHOM K HCCIeNOBaHMIO (YHKIMI HAa MOHOTOHHOCTh M OSKCTpeMyMbl. HaxosxneHue
) HaMOOJIBIICT0 1 HAMMCHBIIIETO 3HAYCHUS (JYHKITUH HA OTPE3Ke
4.3 IepBooOpa3uas. MuTerpan
5 MHo’k€ecTBa U JIOTHKA
5.1 MHo’ecTBO, onepaluy Hajl MHOKecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M CTATUCTHKA
6.1 OnucaTenbHas CTAaTUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaTopuka
7 ['eomeTpust
7.1 Qurypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEpPXHOCTHU BpALLEHUS
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