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MMOACHUTEJIbBHAS 3AININCKA

Y4eOHbiit Kypc «Anrebpa ¥ Hadajga MaTEMaTHYECKOTO aHajIn3a» SBISICTCS OJHUM W3 HanOoJiee 3HAYUMBIX B
IporpaMmMe CpeIHero 001Iero 00pa3oBaHusl, MOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIIEYNBAET HHCTPYMEHTAJIbHYIO 0a3y s
U3Y4YEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrold CTOPOHBI, OPMUPYET JOTHUECKOE U A0CTPAKTHOE MBIIICHHE
00y4JaronIMxcs Ha YpOBHE, HEOOXOMMOM JUIsl OCBOSHUSI HHPOPMATUKH, OOIIIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTH U IPYTHX
JUCIUIUIMH. B paMKax 1aHHOro yueOHOro Kypca o0yJaronifecs OBiIaieBaloT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpasi JOpMYTUPYET CBOU JOCTHKECHUS B MaTeMaTHIeCKOH (opMme.

YyeOHblll Kypc anreOpbl M Hadall MAaTEMaTHYECKOro aHallh3a 3aKjaJblBa€T OCHOBY JIJIsl YCIIEUIHOTO OBJAJCHUS
3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TCHICHIIMN Pa3BUTH SKOHOMHUKH W OOICCTBEHHOMW JKHU3HH,
MO3BOJISIET OPUEHTUPOBATHCS] B COBPEMEHHBIX ITU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO UCIIOIB30BATh UX JIJIS
nanbHeiero o0pa3oBaHus U B TOBCEAHEBHOM KuU3HU. B TO e BpeMst oBiajieHne abCTPAKTHBIMU U JIOTHUYECKU CTPOTUMU
KOHCTPYKIUSIMU aJIreOpbl U MAaTEMaTHYECKOr0 aHalu3a Pa3BUBAET YMEHHE HAXOAWTHh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTb, IOKA3bIBATh YTBEP)KICHUS C MOMOIIBIO0 MHAYKIIMU U PACCYKJaTh JEAYKTHUBHO, UCIOIH30BaTh 0000IICHHUE U
KOHKpETHU3alHI0, a0CTparupoOBaHUE U aHAJIOTHIO, (POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone nzydenns yaeObHOro Kypca «Anrebpa u Hadajga MaTeMaTHUECKOT0 aHaN3ay 00yJaroIIrecs MOTydatoT HOBBIN
OMBIT PEIIeHUs MPUKIAJAHBIX 3a/a4, CAMOCTOSTEIBLHOI'O IMOCTPOCHUS MaTeMaTHYECKUX MOJElel pealbHbIX CUTYallui,
WHTEPIPETAIlUN MTOTYyYEHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEPAMH MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMHUCS MATEMATHYECKUMU OTKPBITUSMHU M KX aBTOPAMH.

VY4eOHbIil Kypc 00s1a1aeT 3HaYUTENbHBIM BOCIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIN peaanu3yeTcs Kak uepe3 yueOHbII
MaTepHall, CHoCOOCTBYIOININH (HOPMHUPOBAHUIO HAYTYHOTO MUPOBO33PEHUS, TaK U Yepe3 CelnPpuKy yueOHOM NesTeTbHOCTH,
TpeOyrolel MpoAOKUTEIbHOW KOHIIEHTPAIlMM BHUMAHMSI, CaMOCTOSTEbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a
IIOJIYYEHHBIN PE3YJbTar.

B ocHoBe meronuku oOydeHHs aiaredpe W HavajlaM MaTeMaTHUYeCKOro aHaIM3a JICKHUT ACSITEIbHOCTHBIN MPUHITUIT
o0y4eHusl.

B crpykType yuebHOro Kypca «Anredpa W HadaJia MaTeMAaTHYEeCKOTO aHAJIW3a» BBIIEICHBI CIICTYIOIINE
coJiep KaTelIbHO-MEeToIMYecKre TUHUU: «Yucna u Bberuucienusy, «OyHkuun u rpaduxuy», «YpaBHEHUS U HEPABEHCTBAY,
«Hauana maremarnyeckoro ananuza», «MHOXKeCTBAa W JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOAMYECKUE JIMHUU
U3YYaIOTCS Ha MPOTSHDKEHUH JBYX JIET 00y4YeHHsI Ha YPOBHE CPEHEro oOIero oopa3oBaHusi, €CTECTBEHHO JOMOIHSIS IPYT
Jpyra W TIOCTENEHHO HACHIIIAasICh HOBBIMH TeMaMHM W paszjaeiaMu. J[aHHBINH y4eOHBIH Kypc SIBISETCS HHTETPATHBHBIM,
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MIOCKOJIBKY 00belUHseT B cebe coAepKaHue HECKOJIbKMX MAaTEeMaTUYeCKUX AUCIUIUIMH, TaKuX Kak aireopa,
TPUTOHOMETPHsI, MATEMATUYECKUM aHAJIN3, TEOpHUs MHOXKECTB, MaTeMaTWdecKas jJoruka u apyrue. I[Io mepe Toro kak
oOyuaroluecs: OBJaeBa0T BCE OoJiee MIMPOKUM MaTeMaTHYECKUM allapaTtoM, Y HUX IOCIeI0BaTEIbHO (OPMUPYETCS U
COBEPIIEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYIO MOJIENb PEATIbHOM CUTYallMH, IPUMEHSTh 3HAHUS, [TOJYyYEHHbIE [IPU
U3y4YE€HUU Y4YeOHOTO Kypca, JUIsl PELIEHUS CaMOCTOATEIbHO C(HOPMYIMPOBAHHOW MaTeMaTHYECKOW 3anadyu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConeprxkarenbHO-MeToAuUecKas TUHUS «Hucna u BBIYUCIEHU» 3aBepiiaeT (OpMUPOBAHNE HABBIKOB MCIIOIb30BAHUS
JNEUCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO HAYAaTO HAa YPOBHE OCHOBHOIO 0011ero ooOpa3zoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHusi 0co00€ BHUMaHUE yAensieTcs: OPMUPOBAHUIO HABBIKOB PALIMOHAJIBHBIX BBIUMCIECHUN, BKIIOYAIOIIUX B ce0s
UCMOJIb30BaHUE PA3IMUHBIX (OPM 3alUCH YHCIA, YMEHHE JelaTh NPUKHUJIKY, BBITOIHATH NPUOIMKEHHBIE BBIYUCICHUS,
OLIEHUBATh YHCJIOBBIE BBIPAXKEHHUS, padOTaTh C MAaTEMaTUYECKUMU KOHCTAaHTaMHU. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBA
HAaTYypAJIbHBIX, LEJBIX, PAUMOHAIBHBIX U JEUCTBUTEIBHBIX YUCE JOIOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHcel. B
KaX/IOM U3 3THX MHOKECTB pacCMaTpUBAIOTCSA CBOWCTBEHHBIE eMYy clielM(pUYECKUE 3a/1a4l U OIepaluu: AeJIEHUue Halello,
ONEpUPOBAHUE OCTATKAMU HAa MHOXECTBE LENbIX YMCEN, 0COObIE CBOMCTBA PALIMOHAIBHBIX U HUPPALMOHAIBHBIX YHUCEN,
apudmMeTnyecKkue orepanu, a TakkKe H3BJICUCHHUE KOPHS HATYpaJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX UHCEIL.
biarogapss mociienoBaTenbHOMY PACIIMPEHUIO KPyra HCIOJIB3YEMBIX YMCEN M 3HAKOMCTBY C BO3MOXHOCTSAMM MX
OPUMEHEHUS ISl pELIEHUS Pa3IudHbIX 33]1a4 (OPMUPYETCs MPEACTABIECHUE O €IUHCTBE MAaTEMATUKN KaK HayKu U €€ poiu
B IOCTPOEHUU MOJIENIEN PEaIbHOr0 MHUpa, IIMPOKO UCIOIb3YIOTCS 0000IIEHNE U KOHKPETU3ALUSI.

JIuaus «YpaBHEHMsI M HEPABEHCTBA» PEAIU3yeTCs HA MPOTSHKEHUU BCErOo OOYUYEHMsI HA YPOBHE CPEAHETO OOIIEro
0o0pa3oBaHMsI, TOCKOJBKY B KaXAoM paszaene I[IporpaMmbl MpenycMOTPEHO peElIeHHE COOTBETCTBYIOUIMX 3aaad. B
pesyiapraTe O0Oydaroluecs OBJaJACBAIOT PA3NMYHBIMU METOJAMM  PELIEHUS palMOHANbHBIX, HppalMOHAIbHbIX,
MOKa3aTEeNbHBIX, JOrapupMUYECKUX U TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPAaBEHCTB M CHUCTEM, a Takxke 3ajad,
coJepkamux napamerpol. llogyueHHble yMEHUS HIMPOKO HCHOJB3YIOTCS NPU HCCIENOBAaHUU (DYHKUUHA C TIOMOILBIO
POU3BOIHOM, NP PEIICHUH MPUKIIAIHBIX 3a7a4 U 33/1a4 Ha HaX0K/I€HHE HAauOOIbIINX U HAMMEHBIINX 3HAYeHUH (P YHKIIHH.
JlanHas conepikaTenbHasl TUHHUS BKJIIOYAET B ceOs Takxke (popMHpOBaHHE YMEHHM BBIIOIHATH Pacdy€rhl MO (opmysam,
npeoOpa3oBaHusl pPalMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe BBIPAKEHU,
COIEpJKaIllMX CTENeHU M JjorapuMel. braromaps M3ydeHHIO alreOpandyeckoro Marepuana MPOUCXOOUT JalIbHEHIIee
pa3BUTHE QJITOPUTMHUECKOIO U aOCTPakTHOIO MBIIUIEHUST OOYyYaromMxcsi, (OPMUPYIOTCS HAaBBIKU JETyKTHUBHBIX
paccykJeHui, padoThl C CUMBOJIBHBIMH (hOpPMaMU, IPEJICTABIICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U
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HepaBeHCTB. AnreOpa mpemnaraet 3¢G(EKTUBHbIC WHCTPYMEHTHI ISl PEUICHUsS MPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX
3a/1a4, HaTJISAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxaTtenbHo-MeToAnuecKas TUHUS «DyHKIIUU U TpadUKu» TECHO MEPEIIeTaeTCs ¢ IPYrUMU JIMHUSIMHU Y4eOHOT 0
Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE 3alaéT MOCIeA0BaTEeIbHOCTh HM3YYeHHsS MaTepuana. V3ydeHue CTemneHHOM,
MOKAa3aTeIbHOH, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKITHI, X CBOWCTB M TpadUKOB, UCTIONB30BaHUE (QYHKITAN
JUTSL peIIeHUs 3a/1a49 U3 APYTUX YIeOHBIX MPEAMETOB U PEaIbHON KU3HHM TECHO CBSI3aHO KaK C MAaTEMaTHIECKUM aHAIU30M,
TaK U C peIICHNEeM YpaBHEHU U HepaBeHCTB. [Ipu 3TOM O0sIbIIOC BHUMAaHKE yaeseTcs (GOPMUPOBAHUIO YMEHHUS BBIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU BEJIMYMHAMU, UCCIIEIOBATH MOJMyYeHHbIe (QYHKIIUU, CTPOUTH UX TpaduKu.
Matepwuait 3Tol cofepKaTelIbHON JTMHUY HAISJICH Ha pa3BUTHE YMEHUN U HABBIKOB, TTO3BOJISIIONINX BBIPAKATh 3aBUCUMOCTH
MEXIy BEIMUYMHAMHU B Pa3IMuHON (opme: aHAIUTHYECKOW, rpadudeckor u cioBecHOM. Ero msydenme cmocoOCTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBILUICHHSI, CTIOCOOHOCTU K 0000IIEHUIO U KOHKPETU3AINH, UCTIONh30BAHUIO aHAJIOTHA.

ConepxatenpHasi nuHUs «Hagama maTeMaTHYeCKOro aHajan3a» IMO3BOJSET CYIIECTBEHHO PACHIUPHUTH KPYr Kak
MaTEeMaTUYECKUX, TAK U MPUKIIAJIHBIX 3a/a4, JOCTYITHBIX O0YyYaIOIINMCS, TaK KaK Y HUX IMOSIBIISIETCS BO3MOXKHOCTh CTPOUTH
rpauKy CIOXKHBIX (DYHKIMHA, ONPEACNIATh MX HAHUOOIBIINE W HAUMCHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAAN (QUTYp H
00BEMBI TENl, HAXOAUTh CKOPOCTH W YCKOPEHHS TporieccoB. JlaHHas comepkaTelbHas JIMHHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH TTOCTPOEHUS MAaTEMAaTHICCKUX MOJIEICH pealIbHBIX CHTYAIlMi, TO3BOJIICT HAXOAUTh HAWIYYIIIee PEIICHUE B
NPUKJIAHBIX, B TOM YHUCJIE COIMAIbHO-DKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO ¢ OCHOBAMH MaTEMaTHYECKOTO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOIO, (POPMaIbHO-JIOTMUYECKOTO U KPEATUBHOIO MBILIUICHUS, (POPMUPOBAHUIO YMEHHI
pacrno3HaBaTh MPOSBIICHHS 3aKOHOB MaTEMaTHUKH B HayKe, TEXHUKE U MCKyccTBe. OOyJaroniuecs: y3HatOT O BBIAAIOITUXCS
pe3ynbTaTax, MOJyYeHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKHU KaK HAYKH, U 00 UX aBTOpaX.

CopepxaTenbHO-MeToANYECKask JTUHUA «MHOXECTBA U JIOTHMKa» BKIIIOYAeT B ce0s 3JIEMEHTHI TEOPUHU MHOXKECTB U
MaTEeMaTUIECKOH JTIOTUKHU. TeopeTHKO-MHOKECTBEHHBIC TIPEICTABIICHHUS TPOHU3BIBAIOT BECh KYPC MTKOJIHLHOW MaTEMAaTHKH H
npenjararoT HamOoJee YHHBEPCAJIbHBINA S3bIK, OOBEIMHAIONIMN BCE pa3felbl MaTEeMaTUKU U €€ MPUIOKEHUN, OHH
CBSI3BIBAIOT PAa3HbIC MaTEMAaTUYECKHUE TUCITUTUTMHBI U UX MIPHIIOKEHUS B euHOE 1iesioe. [[oaToMy BaXXHO JaTh BO3MOKHOCTD
oOydJaromemMycsi TOHUMaTh TEOPETHKO-MHOXXECTBEHHBIN SI3BIK COBPEMEHHOM MaTEMaTUKH W HWCIOIb30BAaTh €ro IS
BBIPAKEHUS CBOMX MbICHeH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTUKU KaK HAyKd CIEAYeT MPU3HATh CBOMCTBEHHYIO e
CTPOTrOCTh OOOCHOBAHMI U CIIEIOBAHUE ONPEAECTEHHBIM MTPABIIIaM MTOCTPOCHUS JJOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEMaTUYECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOT'O MBIIUIEHUS 00YyYarolIuXcs, MO3BOJISIET UM CTPOUTH CBOU
paccyXJIeHUsI Ha OCHOBE JIOTHYECKHX MPaBUi, JOPMUPYET HABBIKK KPUTHUECKOTO MBITUICHHS.
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B yueGHOM Kypce «AnrebOpa M Hayajga MaTeMAaTHYECKOrO0 aHAJIN3a» IMPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO
MOJICTTUPOBAHMS, KOTOpPhIE MPH3BAHBI CIIOCOOCTBOBATh (HOPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEICH pealbHbIX
CUTYaIlMi, UCCIIEIOBAHUS ITUX MOJIE]eH ¢ MOMOIIbIO amnmapara aiareopbl 1 MaTEMaTUYECKOTO aHalln3a, UHTEpIpeTaluu
MOJIYYEHHBIX PE3YJbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIM U3 pa3feioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4e0HOT0 Kypca IMUPOKO UCTIONBb3YeTCsl ISl PEIICHUs MPUKIAAHBIX 3a1a4. [Ipu pereHnn peabHbIX MPaKTHYECKUX 3a7a9
oOyyJarommecs: pa3BUBAIOT HAOIIOMATEIBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCMOIb30BaTh
aHAJIOTHI0, 00001IaTh U KOHKPETU3UPOBATH Mpobiemy. [lesTenbHOCTh Mo ((OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/1ay OpraHU3yeTcs B MPOLIECCe M3YUEHUS BCEX TeM y4eOHOro Kypca «Aniredpa U Hayaia MaTeMaTHueCKOro aHalu3a.

Ha u3yuenue yuebHOro kypca «Anredpa 1 Hayajla MaTEMaTHYECKOI0 aHalin3ay oTBoauTcs 272 vaca: B 10 kiacce —
136 yacoB (4 yaca B Hezento), B 11 kitacce — 136 vacoB (4 yaca B HeZENIO).

@OopMBI TEKYIIETO KOHTPOJIA:

— YCTHBII KOHTPOJIb: OTBET HA MOCTABJIEHHBIN BOIIPOC, pa3BEPHYTHIN OTBET 110 3aJaHHON TEME;

— MUCbMEHHBIN KOHTPOJIb: YIPaXHEHUSI; KOHTPOJIbHBIE, CAMOCTOSITEIbHbBIC; TPAKTUUECKHUE PabOThl, PEIICHUE
3a/1a4 C 3aMMChI0 PEIICHUS; BHITIOJIHCHUE TECTOB; OIICHUBAHNE MUCHMEHHOW JOMAITHEH PaOOTHI.

COJAEPKAHUE OBYUEHUA

10 KIIACC

Yucra v BBIYUCICHUS

Panmonanbubie unciia. OOBIKHOBEHHBIE M JCCATUYHBIE TPOOU, MPOIEHTHI, OECKOHEUHbIC MEPUOAUYECKUE APOOH.
[IpumeHeHue ApoOeil 1 MPOLEHTOB JIs PEIICHUS IPUKIIAIHBIX 33/1a4 U3 Pa3JIUYHbIX OTpaciied 3HaHUI U peajibHOM KU3HU.

JeiicTBuTenbHble 4YMcia. PaluMoHanbHblE MW HUPpAIMOHANIbHBIE uucia. ApudMeThdeckue oOmnepanuu ¢
JNEUCTBUTEIBHBIMU YKCIaMU. Moayb NEUCTBUTEIBLHOIO YUCIa U €ro cBoicTBa. [IpubimmkE€HHbIE BHIYUCIICHUS, MPaBUiia
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUM.

Crenens ¢ menbiM nokazareneM. bunom HeroTona. VMcnonb3oBanue moaxoasiiieil popMbl 3amucu AEHCTBUTEIBHBIX
YUCET U1 PELICHUS MPAKTUYECKHX 3a]1a4 U MPEICTABICHUS JaHHbIX.

ApudmMernyeckuii KOpeHb HaTYpaJbHOM CTENEHU U €Tr0 CBOICTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENEHD C ACMCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudwm uncna. Coiicta norapudma. [lecsTnanbie U HATypadbHbIE JIOTapU(MBI.

CunyC, KOCMHYC, TAaHI€HC, KOTAHIM€HC YHCIOBOIO apryMeHTa. APKCUHYC, APKKOCMHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.



YpaBHEHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHBIE MPEOOpa3oBaHUsS. YpaBHEHUE, KOPEHb YypaBHEHUWS. PaBHOCHUIBHBIC YpaBHEHHS H
ypaBHEHHUsI-clieIcTBUsL. HepaBeHCTBO, pellleHNE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEUIEHUS LETbIX U JPOOHO-PALIMOHATIBHBIX YPAaBHEHUN M HEPaBEHCTB. MHOro4IeHbl OT OJTHON
nepeMeHHou. Jlemenre MHOTOWIeHa Ha MHOTOUJIEH ¢ ocTaTkoM. Teopema bezy. MHorouwieHs! ¢ rienbiMu K03 GUIIMEHTaMH.
Teopema Buera.

[IpeoOpa3oBaHusl YUCIOBBIX BBIPAXKEHUH, COJIEPKAINX CTENIEHU U KOPHH.

HppauumonanbHbie ypaBHeHUA. OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIIbHBIX YPABHEHU.

[Toka3arenbHble ypaBHEHHsS. OCHOBHBIE METO/IbI PELLICHUSI TTOKA3aTENbHbBIX YPABHECHUH.

[IpeoOpa3zoBaHre BEIPAKEHUM, COACPIKAIINX JOTaPUPMBI.

Jlorapudpmuyeckue ypapHeHusi. OCHOBHBIE METObI PEIICHHUS JIOTApU(PMUUECKUX YPaBHEHUH.

OcHoBHbIE TpuUronomerpudeckue ¢opmyinsl. IIpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BbIpakeHUM. Perienue
TPUTOHOMETPUUYECKUX YPABHEHUM.

Pemenne cucrem JIMHENHBIX ypaBHEHHI. MaTpuiia CUCTEMBI JIMHENHBIX ypaBHEHHU. OnpenennuTens MaTpunbl 2X2,
€ro reOMETPUYECKUN CMBICT U CBOKMCTBA, BBIYMCICHUE €TI0 3HAYEHHUS], IPUMEHEHUE ONPEACTUTENS I PEIICHUS] CUCTEMBI
JIMHEMHBIX YypaBHEHUM. PemeHue npukiagHbIX 3ajad C IOMOIIBIO CHUCTEMbI JIMHEMHBIX YypaBHeHUU. M ccinemoBaHue
MIOCTPOEHHOW MOJIENH C MTOMOIIBIO MAaTPUIL U ONPEICIIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENEH peaJbHONM CUTYyallMd C NMOMOIIBIO YPaBHEHUN M HEpaBeHCTB. [IpumeHeHue
ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMAaTUUYECKUX 3a/a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U pealbHOM KU3HMU.

OyHKIHHM U Tpaduku

OyHKIMs, crnocoObl 3aaanus QpyHkiuu. Bzaumuo obpatneie pynkuun. Kommosumus Gynkuuid. I'padux QyHKIuu.
DneMeHTapHble IpeodpazoBaHus rpauKkoB QyHKIUH.

OO6umacthb onpezenennst 1 MHOXeCTBO 3HaueHuit pyHkuuu. Hynu @ynkiuu. [IpomexxyTku 3HaKonocTosiHCTBa. YETHBIE
u HeuéTHble GyHkuuu. Ilepuonuueckue Pynkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynakiuu. Hanbompiee n HanMeHbITIee 3HAYCHUS (YHKIIUHA HA TTPOMEKYTKE.

JluneitHasi, KBaJipaTU4HAs U APOOHO-IMHENHAS PYHKIIMU. DIEMEHTAPHOE UCCIEA0BAaHUE U TOCTPOEHUE UX TPadUKOB.

CrenenHasa (QyHKUHMA C HATypaJIbHBIM U LIENbIM MOKa3zareneM. E€ cBoiicTBa u rpaguk. CBoMcTBa U rpaduk KOpHS N-
Oif cTereHu Kak (QyHKIIMK OOpaTHOM CTENEHU C HATypalbHBIM IMOKA3aTEIEM.
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[TokazarenbHast u norapudmMuyeckas GyHKIUU, X CBOMCTBA U rpaduku. Mcnonb3zoBanue rpa@ukoB GyHKIMA 115
peuIeHns ypaBHEHU .

Tpuronomerpudeckas OKpy>KHOCTb, OTPEEICHIE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIOBOTO apryMEHTA.

@OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peabHBIX NpoLeccax U sBIeHUsAX. [ papuku peasbHbIX 3aBUCUMOCTEN.

Hauana maremaTrnueckoro ananusa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs MOCIIEIOBAaTeIbHOCTEH. MeToa MaTeMaTuuecKoi HHAYKIIMU. MOHOTOHHBIE
U OIPaHUYEHHBIE MOCIEA0BATENbHOCTH. VICTOpUS BO3HUKHOBEHUS MAaTEMAaTHYECKOIO aHaIM3a KaK aHajau3a OECKOHEYHO
MaJbIX.

Apudmernueckast 1 reomeTpuueckas nporpeccuu. beckoneuHo yoObiBaroias reomerpuyeckas nporpeccus. Cymma
OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON mporpeccuu. JIMHEWHBIH W 3KCMOHEHIHAIbHBIA pocT. Yucio e. dopmyna
CJIOKHBIX TIPOLIEHTOB. Vcrionb30BaHME MPOrpeccuu sl PEMIEHUS PEalbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

HemnpepreiBabie GyHKIIMM W UX CBOWCTBA. Touku paspbiBa. AcuMnToTsl TpadukoB ¢yHkimid. ColicTBa (QyHKITUI
HENpPEephIBHBIX Ha OTpe3ke. MeToa MHTEpBaIOB AJid pellieHus: HepaBeHCTB. [I[puMeHeHne cBOMCTB HEMPEPhIBHBIX (HYHKIIUMA
JUISL PELLICHUS 3a/1a4.

[TepBast u BTOpas mpomsBoaHbIe QyHKIMU. OnpeneneHue, reOMEeTPUIECKU U (HU3NIECKUNA CMBICIT TIPOU3BOTHOM.
VYpaBHeHue KacaTenbHOM K rpaduky GyHKIUU.

[IpousBoaHbI€ AeMeHTapHbIX PyHKIUH. [Ipon3BoiHAsA CyMMBI, IPOU3BENEHHS, YACTHOTO M KOMIO3ULMHU (DYHKIIHA.

MHOXeCTBa U JIOTHKA

MHOX€eCTBO, OIepaly HaJl MHOXXECTBAMHU M MX CBOMCTBA. Juarpammsl Junepa—Benna. [IpuMeHneHne TeopeTuko-
MHOXKECTBEHHOT'O arrapaTa JJisi ONHUCAaHUS PEAbHBIX MPOIECCOB U SIBICHUM, MPU PEIICHUU 3a7a4 W3 JPYTHX y4eOHBIX
IPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaT€MAaTHYECKOrO OOBEKTa, CIEACTBUE, J0KAa3aTelIbCTBO, PABHOCUIIbHBIE
YpaBHEHHSI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOTI'O AHAJIN3A» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA3OBAHUA

JIMUHOCTHBIE PE3VYJIBTATDI

1) rpa’kIaHCKOTrO BOCITUTAHUS:
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c(OpPMHUPOBAHHOCTH I'PAKIAHCKON MO3UIIMK O0YUYaIOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOI'O WJIEHAa POCCHICKOTO
o011ecTBa, MPEACTABICHUE O MAaTEMAaTUYECKUX OCHOBAX ()YHKIIMOHHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH, MpPOIEnyp
IPpaKJAHCKOTO o0IIecTBa (BIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJCHCTBOBATh C COLIMATBHBIMU WHCTUTYTAaMU B
COOTBETCTBHUHM C UX (YHKUHUIMHU U HA3HAYEHUEM;

2) MaTpUOTUYECKOTO BOCIIUTAHMUSL:

c(OpMHUPOBAHHOCTH POCCUMCKON TPaKAaHCKON MAEHTUYHOCTH, YBAXKEHHUS K MPOILIJIOMY U HACTOAILLIEMY POCCHICKOM
MAaTE€MATUKH, IEHHOCTHOE OTHOLIEHUE K TOCTUKEHUAM POCCUUCKNX MATEMATUKOB U POCCUMCKON MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE ITUX JOCTUKEHUHN B IPYTUX HAyKax, TEXHOJIOTUAX, CPepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHMSL:

OCO3HAHHUE AYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO
IIOBEJICHUSA, CBA3aHHOIO C IPAKTUYECKUM IPUMEHEHHUEM JIOCTHKCHUW HAYKU U JEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOIO BKJIA/a B IOCTPOECHNUE YCTOWYMBOIO OyIyIIEro;

4) 5CTETUYECKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MAaTEMAaTHUYECKMX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady,
pelIeHnl, pacCyKAEHUH, BOCIIPUAMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) duznyeckoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHITh MaTeMaTUYECKHE 3HAHUA B MHTEpEcax 3/I0pOBOro M 0e30macHoro oodpasa
KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, COANAHCHPOBAHHBIA PEXHUM 3aHATUU U
OTIIbIXa, peryiuspHas (Qu3nyeckass AaKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHME TMPU 3aAHIATHSIX CIIOPTHBHO-
03JI0POBUTEIIBHOM JEATENBHOCTHIO;

6) TpyZJOBOTO BOCTIUTAHUS:

TOTOBHOCTh K TPYHAY, OCO3HAaHHE LIEHHOCTH TPYIOIIO0Ws, MHTEpEC K pa3nuyHbiM cdepam mpodeccrnoHaIbHOM
JESITENIbHOCTH, CBA3aHHBIM C MaTeMaTUKON M €€ NPUIIOKEHUSMH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayieit
npodeccu M Peanu30BbIBATH COOCTBEHHBIE XU3HEHHbIEC IIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MAaTEMaTH4YECKOMY
00pa30BaHMIO M €aMOOOpa30BAHMIO Ha MPOTSHKEHUM BCEH JKU3HU, T'OTOBHOCTh K AKTUBHOMY YYACTHIO B pPELIECHUU
IIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBJIEHHOCTH;

7) KOJIOTUYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH SKOJOTUYECKOW KYJIbTYpPbhl, TOHUMAHUE BIUSHUS COLIMATIBHO-DKOHOMHYECKUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON U COLIMAILHOM CpeJlbl, OCO3HAHUE TJI00ATILHOIO XapaKTepa HKOJIOTMYECKUX MpoOIieM, OpUeHTaluUs
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Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM Il peleHus 3a1a4 B 00JaCTH OKPYXKalolel cpeibl, IJITAaHUPOBAHKUE TTOCTYIIKOB
Y OLIEHKHU X BO3MOJKHBIX IOCJEICTBUI JIs1 OKPY’KAIOLIEH CPEbL;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
NPaKTHKH, TOHUMaHUE MaTEMaTUYECKON HayKH KaK c(epbl 4eT0BEUECKOM AeSITEIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH
JUISL Pa3BUTHSI UUBUJIN3ALMU, OBJIAJICHUE A3BIKOM MAaT€MaTUKU U MAaTeMaTHYEeCKOW KyJIbTYpOW KakK CpPEICTBOM IMO3HAHUSA
MHUpPa, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U UCCIIEN0BATENbCKYIO JEATENbHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATDBI

[To3HaBarenbHbIE YHUBEPCATIbHBIE YUE€OHbIE JEHCTBUSA

ba3oBble nornyeckue AenUCTBUS:

BBISIBJISITh U XapaKTEPU30BATh CYLIECTBEHHbIEC IIPU3HAKU MAaTEMaTUUYECKUX OOBEKTOB, MOHITHI, OTHOIIEHUNH MEXITY
HOHATUSAMU, (POPMYITHPOBATH ONPECIICHUS MOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIKi, OCHOBaHHS
11 00001IEHUS M CPAaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATh CYKIEHUS: YTBEPAUTEIbHbBIE U OTPULATENIbHBIC, €IUHUYHEIE,
YacTHbIE U O0LINE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpPEUHUs B (pakTax, JaHHBIX, HAOIIOJACHUIX U
YTBEP)KIAEHUSAX, Ipeyiaratb KpUTEPUU AJI BIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JieNaTh BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M MHJIYKTHUBHBIX YMO3aKIIIOUECHH,
YMO3aKJIHOUEHNUH 10 aHAJIOT U U,

IIPOBOJUTH CAaMOCTOATEIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKAECHUN (IpsMbIE M OT HPOTHUBHOIO),
BBICTpauBaTh apryMEHTALUIO0, IPUBOANUTD IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOUpaTh CMOCO0 perieHus y4eOHOW 3amadyn (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHHUs, BHIOMpATh Hambosee
HNOJIXOIAIIUN C YYETOM CaMOCTOSITEIILHO BBIJIETICHHBIX KPUTEPUEB).

ba3zoBbie nccnenoBaTelbcKue AeCTBUS:

UCTIOJIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKUIM HHCTPYMEHT MO3HaHUs, (OpMYyIUPOBATh BOMPOCHI, (PUKCUPYIOILIUE
IPOTUBOpEYHE, IPOoOIEMy, yCTaHABIMBAaTh HICKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, ApIYMEHTUPOBATH CBOKO MO3ULIHIO,
MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUIAHWPOBAHHBIM HSKCIIEPUMEHT, HMCCIEJOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOTro 00BEKTa, SIBICHHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBIICHUSAMHU, MPOIIECCaMU;
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CaMOCTOSITEILHO  (DOPMYJIHUpPOBaTh OOOOIICHWS W BBIBOJIBI 110 pE3yibTaTaM IPOBEAEHHOTO HAOJIOICHMSI,
WCCJICIOBAHUS, OIIEHUBATh JJOCTOBEPHOCTH MOJTYyUYCHHBIX PE3YyIhTaTOB, BBIBOJOB U 0000IIEHNU;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TaK)Ke BBIABUTATH IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSX.

PaGota ¢ undopmarueii:

BBISIBIIATH Je(UITUTH MHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha BOMPOC | JIJIS PEIICHUS 3a1a4H;

BEIOMpATh WHMOPMAIMI0O W3 HWCTOYHWKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHCTEMAaTU3UPOBATH U
UHTEPIPETUPOBATH MHPOPMAITUIO PA3IMYHBIX BUIOB U (DOPM MPECTABIICHHUS;

CTPYKTYPHPOBATh HH()OPMAITUIO, TIPEACTABIISATH €€ B pa3IMUHBIX (DOpMaX, HILTFOCTPUPOBATH IpaPUUeCcK;

OIICHUBATh HAASKHOCTh HH(OOPMAIIMH TI0 CAMOCTOSTEIIBHO CHOPMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHUBHBIE YHUBEPCATIbHBIC YUCOHBIC ICUCTBUS

Oo6muienue:

BOCIIPUHUMATh ¥ (OPMYJIUPOBATh CY)KJCHHS B COOTBETCTBHM C YCIIOBHSMH W IENSIMU OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIPAYKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEUICHUS 3a/1auH,
KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI, periacMoi 3ajauw,
BBICKA3bIBaTh WJICH, HAIICIICHHBIC HA TOMCK PEIICHUS, COTIOCTABIIATh CBOU CYXKICHHUS C CYKICHUSIMH IPYTUX YIaCTHUKOB
nyajora, oOHapy>KHBaTh pas3lIMude M CXOJACTBO IO3WIMKM, B KOPPEKTHOW (opMe (GopMyaupoBaTh pa3HOTIACHs, CBOM
BO3PaKCHHS;

MPEACTABIATh PE3YIbTAThl PEHICHUs 3a7adH, SKCIEPUMEHTa, UCCICAOBAHMUS, IIPOCKTa, CAMOCTOSTEIHLHO BHIOMPATH
dbopmaT BBICTYIUICHUS C YIETOM 3aJ1a4 MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHUH.

PerynstuBHbIC yHUBEpCAIbHBIC YUCOHBIC ICHCTBHUSI

Camoopranuzanus:

COCTaBIIATh TUTAH, AITOPUTM PEIICHHUS 3aJlayd, BBIOUPATH CIIOCOO pEHICHUS ¢ y4ETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHATILHBIA UHTEJIJIEKT:

BJIAJICTh HABBIKAMM TI03HABATEIHHOM pPEQIICKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUH W MBICTUTEIHHBIX
MPOIIECCOB, MX PE3YyJIbTAaTOB, BJIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3ysibTaTa pPelIeHUs
MaTEMaTUUYECKOM 3a]1a4H;
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NPEIBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B I TEIHHOCTD Ha
OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAIIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJIbTAaTa LIEIM U YCIOBUSM, OOBSACHATH MPUUYMHBI JOCTHXKEHUS WM HEAOCTUKEHMS
pE3yNbTaTOB JIEATEIbHOCTH, HAXOAUTH OUIMOKY, 1aBATh OLEHKY IPHUOOPETEHHOMY OMBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYATbHON paOOThl IPHU PEIICHUH Y4eOHBIX 3ajad,
OPUHUMATB LI€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM pabOThl, pacpeAeaTh BUIbI padoT,
JIOTOBApUBATHCS, 00CYKAATh MPOLIECC U Pe3yNbTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaThb B TPyHmHoBbIX (opmax padboThl (0OCYXIEHHsS, OOMEH MHEHUH, «MO3TOBbIE€ IITYPMbD» U HUHBIE),
BBINOJIHATH CBOIO 4acTh pabOThl M KOOPJAUHUPOBATH CBOU ACHCTBUS C APYTMMHU W€HAMH KOMaH/bl, OLIEHUBATh KaueCTBO
CBOETO BKJIaJia B OO POIYKT 110 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

[MPEJIMETHBIE PE3VJIbTATBI

K xonity o6yuenus B 10 kiacce o0yyaroniuiics MoayduT CAEAYIOLUE IPEIMETHBIE PE3YIbTaThl 10 OTAEIbHBIM TEMaM
paboueii mporpamMMbl yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOr0 aHAIU3a:

Yucia v BEIYHACIICHHUS:

CBOOOZHO OIMEpUpOBaTh MOHATUSMM: PAIMOHAIBHOE YHUCIO, OECKOHEUHas Nepuoguyeckas ApoOb, MPOLEHTHI,
UPPALMOHAIBHOE YUCII0, MHOKECTBA PALIMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEN, MOJYJIb JEUCTBUTEIBLHOIO YHCIIA;

IPUMEHATH IPOOH U IPOLEHTHI IS pELICHHsI IPUKIIAIHBIX 33]1a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUM U peabHOU KU3HU;

MPUMEHSTH NTPUOIMKEHHBIE BBIYMCIEHUS, TIPABUIIa OKPYTJIEHUS, TIPUKUIKY U OLIEHKY pe3ylbTaTa BIUYMCICHU;

CBOOOJIHO ONEPHUPOBATh MOHSATHUEM: CTENEHb C LENbIM IMOKa3aTeJaeM, UCIOJIb30BaTh MOAXOAIIYI0 (hopMy 3amucu
JNEMCTBUTEIBHBIX YNCEN JUISl PELICHUs IPAKTUUECKUX 3a]a4 U IPECTaBICHUs JaHHbIX;

CBOOOJIHO OTNIEPUPOBATH MOHATHEM: apU(METHUECKII KOPEHb HATYpaJIbHOU CTENCHH;

CBOOOJIHO ONIEPUPOBATh MOHSATUEM: CTEIIEHb C PAllMOHAJIBHBIM [10KA3aTEJIEM;

CBOOOZHO ONEPUPOBATH MOHATUSAMHU: JIOrapuM Yucia, 1eCATUYHbIE U HaTypaJIbHbIE JIOrapu(MBbL;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YMCIOBOI0 apryMEHTa;

OIlEpUPOBATh MOHATUSAMU: APKCUHYC, ApPKKOCHHYC U apKTaHT€HC YUCIIOBOI'O apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJIHO ONIEPUPOBATH MOHITUAMMU: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U YpaBHEHUSI-
CJIEJICTBUSI, PABHOCUJIbHbIE HEPABEHCTBA;
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MIPUMEHSTD Pa3IMYHbIE METObI PEIICHHS PAIMOHAIBHBIX U JPOOHO-pAlMOHAIBHBIX YPaBHCHUH, IPUMEHSITh METO]T
WHTEPBAJIOB JIJIs1 PEIICHUST HEPABEHCTB;

CBOOOIHO OMEPHUPOBATH MOHATUSMU: MHOTOWIEH OT OJTHOM MEPEeMEHHOW, MHOTOWIEH C IENbIMUA KO3 puIimeHTamu,
KOPHM MHOTOWICHA, MPUMEHSATh JIeJIEHHEe MHOTOYICHA Ha MHOTOWICH C OCTaTKOoM, Teopemy besy m Teopemy Buera mis
pelIeHus 3a/1a4;

CBOOOTHO OIEPUPOBATH MOHATHIMH: CUCTEMa JTUHEHHBIX YpaBHEHUH, MaTPHIIA, ONPEACITUTEIbL MATPHUIILI 2 X 2 U €ro
F€OMETPUYECKHI CMBICII, MCIOJIb30BAaTh CBOWCTBA ONPEACIUTENS 2 X 2 sl BBIUUCICHUS €r0 3HAYCHUS, NMPUMEHATH
OTIPEIENUTENN ISl PEHICHUS] CUCTEMBI JIMHEHHBIX YPaBHEHHUH, MOJEIMPOBATh PEAIbHbIE CUTYAIIMH C IMOMOIIBIO CUCTEMBI
JMHEHHBIX YpaBHEHUMN, UCCIIEIOBATh MOCTPOCHHBIC MOJEIN C IOMOIIBI0 MATPHIl U ONMPEIASITUTENICH, HHTEPIPETUPOBATH
TIOJTyYCHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMHU JJIs1 TpeoOpa30BaHus BbIpAKEHHUI];

BBITIOJTHATH MPE0Opa30BaHMSI YNCIOBBIX BEIPAKECHUM, COIEPKAIIMX CTEMEHU C PAIlMOHATIBHBIM MTOKA3aTEeIeM;

UCIIOJIb30BaTh CBOMCTBA JIorapu@MoB /i mpeoOpa3oBaHus JOrapupMHUUECKUX BhIPAKEHHIH;

CBOOOIHO OIEPUPOBATH MOHATUSIMHU: UpPaAIMOHAIBHBIC, TOKAa3aTENbHBIC U JOTapU(PMUICCKIE YPAaBHCHUS, HAXOAHUTh
WX PEIICHUS C TIOMOIIBIO0 PAaBHOCWIHHBIX TIEPEXOI0B UIN OCYIIIECTBIISS TPOBEPKY KOPHEH;

MIPUMEHSTH OCHOBHBIC TPUTOHOMETPHUYECKHE (GOPMYIIBI JJIs MPEeoOpa30BaHMs TPUTOHOMETPHUICCKUX BBIPAKCHUM;

CBOOOZHO OMEPHPOBATH MOHITHEM: TPUTOHOMETPHUUYECKOE ypaBHEHHE, MPUMEHATh HEOOXOMUMBIE (OPMYIBI IS
pElIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICJTUPOBATh pPEAbHBIE CUTYyallMM Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA IO
YCIIOBUIO 33J]a4H, UCCIIEIOBATh MOCTPOCHHBIE MOJIETN C UCTIOJIB30BAHUEM amrapara ajareOphl.

OyHKIUYU U rpaduKu:

CBOOOJIHO ONEpUPOBATh MOHATHAMH: (PyHKIHSA, CHOCOObI 3agaHud (YHKIUH, B3aUMHO OOpaTHbIE (YHKIIHH,
KoMmmo3unius pyHkiui, rpaduk GyHKIMHU, BEITOIHATH dJIEMEHTapHbIe Tpeo0pa3oBanus rpadukoB PyHKITHI;

CBOOOJHO OIEpPUPOBATh IMOHATHUSAMH: O0JACTh ONMpPENEICHUS M MHOXXECTBO 3HAUCHWUU (QYHKIIWW, HYJIH (DYHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: YETHBIE W HEUETHbIE (YHKLUMH, MEPUONUYECKHE (DYHKIUU, MPOMEKYTKHU
MOHOTOHHOCTH (DYHKITUM, MAaKCUMyMbl U MUHHUMYMBI (DYHKITUH, HauOOJbIIEE W HAWMCHbBIIIEC 3HAUYeHWE (YHKIIUHA Ha
IPOMEKYTKE;
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CBOOOTHO OIEPUPOBATH MOHATUSIMHM: CTENIEHHAsT QYHKIINS C HATYPAJTbHBIM H IIEJIBIM TI0OKa3aTesieM, rpaduK CTEIIEHHOM
GYHKIIMKM C HATYpaJIbHBIM W IIENIBIM TIOKa3zareneMm, rpaduk KOpHS N-Od CTeneHW Kak (DYHKIMU OOpaTHOW CTETNEeHH C
HaATypaJbHBIM IMOKA3aTENIEM;

OIIepUPOBATh TOHITHAMU: JUHEHHAs, KBaJpaTWYHas W JIPOOHO-ITMHEHHAas (YHKIMH, BBIMONHATH AJIEMEHTAPHOE
UCCJICIOBAHNE U TTOCTPOEHUE UX IPaPUKOB;

CBOOOZHO OIEPUPOBATh TMOHATHAMU: IOKa3aTelIbHAs W Jjorapupmudeckas (QyHKIUHA, WX CBOHCTBA WU TpaduKH,
WCIIOJTb30BaTh UX TPaduKH ISl PEIICHUS] YPaBHCHHUM;

CBOOOZIHO OIEpPUPOBATH MOHATUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTh, OMNpPENETICHUE TPUTOHOMETPHUUECKUX
(yHKIMNA YUCIIOBOIO apryMEHTa;

WCIIOJIb30BaTh IpapuKu (PYHKIUI 11T MCCIIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MPU PEHICHUM 3a/1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB U PEAbHON XKU3HH, BHIpAXKATh (POPMYJIaMH 3aBUCUMOCTH MEX1Y BETUUMHAMU;

Hauana maTemMaTtudeckoro aHaamnsa:

CBOOOZIHO OIEpPUPOBATH MOHATUSIMU: apupMeTHUYECKas U TeoMeTpHuecKas Mmporpeccus, 0ECKOHEUHO YObIBaOIIast
reOMETpUYECKas TMPOTPECcCUs, JMHCWHBIH W DKCIIOHCHIIMAIBHBIM pOCT, (opMyna CIOXKHBIX MPOICHTOB, HWMETh
IpE/ICTaBIICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PEIICHUS PEabHBIX 3a7a4 MPUKIAIHOTO XapaKTepa,

CBOOOJIHO ONIEPUPOBATH MOHATUAMHU: TTOCTIEAOBATENBHOCTD, CIIOCOOBI 3aJaHHsI TOCIEA0BATEILHOCTEH, MOHOTOHHBIE U
OrpaHUYEeHHbIE TOCTIEA0BATEIbHOCTH, TOHUMATh OCHOBBI 3aPOK/ICHUS MAaTEMAaTUYECKOI0 aHAIN3a KaK aHajnu3a 0ECKOHEYHO
MaJIbIX;

CBOOOZTHO OIEPUPOBATH TMOHATHSAMU: HENPEPBhIBHBIC (PYHKIIMU, TOYKU pa3pbiBa Tpaduka (yHKIHH, aCUMITOTHI
rpaduka GyHKIINH;

CBOOOZHO OMEpUPOBATh TOHATHEM: (DYHKITUS, HETMpEphIBHAS HA OTPE3KE, MPUMEHSITh CBOWCTBA HEMPEPHIBHBIX
byHKIMN U1 perieHus 3a1ay;

CBOOOTHO OMIEPHPOBATH MOHATUSMH: TIEPBAsi K BTOpask MPOU3BOIHBIC (DYHKIIMH, KacaTeIbHAsI K TpapuKy QyHKITUH;

BBIYHCIIATH MPOW3BOAHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO W KOMITO3MIIMUA IBYX (DYHKIIMI, 3HATH MPOU3BOIHBIE
AJIEeMEHTApHBIX (PYHKIUH;

UCTIOJIb30BaTh TEOMETPUUECKUI 1 (PU3UUECKHI CMBICT TIPON3BOAHOM JIsl pEeLICHU 3a1a4.

MHosxecTBa 1 JIOTHUKA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OTIEpAIlMH HaJl MHOKECTBAMHU;
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HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat JIJIsl OIUCAHUS peajibHbIX MPOIIECCOB U SBJICHUH, MPU PEIICHUU
3a/1a4 U3 IPYrux y9eOHBIX MPEIMETOB;

CBOOOZIHO OIEPUPOBATH MOHATUAMHU: OINpPEICICHHE, TEOpEMa, YpaBHEHHE-CIEACTBUE, CBOMCTBO MaTeMaTUYECKOTO
00BbEKTa, JOKA3aTEIbCTBO, PABHOCUJIbLHBIEC YPABHEHHUS U HEPABEHCTBA.

K konity o0yuenus B 11 kimacce 00yJaroniuiics moxy4duT CIEAYIONINE MPEAMETHBIC PE3yIbTAThI 110 OTACIBHBIM TEMaM
paboueii mporpamMMbl yueOHOTo Kypca «Anredpa v Hadajla MaTeMaTUYECKOr0 aHAITU3ay:

Uucna v BRIYUCIIEHUS

CBOOOJIHO OMNEPUPOBATH MOHSATUSMH: HATYPAIbHOE W IEJO€ YHUCIIO, MHOXKECTBA HATYPAJIbHBIX M IENbIX YHUCE,
UCIIOJIB30BaTh Mpu3Haku aeaumoctu menbix unces, HOJ[ u HOK nHaTypanbHbIX 4yucen JJisl pelieHus 3aaad, TPUMEHSTh
anroput™m EBKina;

CBOOOIHO OIIEpUPOBATH MOHITUEM OCTaTKa M0 MOAYJIIO, 3aIIUChIBATh HATYpaJIbHbIE YHCIIA B PA3IUUHBIX TO3UIIUOHHBIX
CHUCTEMAaX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHSATUSMH: KOMIUIEKCHOE YHUCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEIN, MPEACTaBISATh
KOMIUIEKCHBIE YKCJIa B aJIre0pandecKoi U TPUTOHOMETPUUECKOU opMe, BBITIOIHSITH apuMETUUECKHE ONIepallii C HUMH U
n300paXkaTh HA KOOPJIUHATHOM TIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATH MOHATUAMU: UPPALMOHATIBLHBIE, TIOKa3aTebHbIE U JJorapu(PMuIecKre HepaBeHCTBA, HAXOUTh
UX PEIICHUS C TOMOIIbIO0 PABHOCWIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITH OTOOP KOPHEHN MPH PEIIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS,

CBOOOZTHO OTEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, NMPUMEHSATH HEOOXOAUMBIE (POPMYIIBI IS
pElIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUH U HEPABEHCTB, PABHOCUIIbLHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS, HAXOAUTH PEIICHUSI CUCTEMBI U COBOKYITHOCTEH palmOHAIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTebHBIX U
Jorapu(pmMuUYecKX ypaBHEHUN U HEPABEHCTB;

pelIaTh parMoHabHbBIE, UPPAIMOHAIILHEIE, TTOKA3aTEeNIbHbBIC, JIOTAPU(DMUUECKIE U TPUTOHOMETPUUIECKUE YPABHEHUS
U HEpaBEHCTBA, COJEPKAIME MOIYJIU U apaMeTphl;

MPUMEHSTH TpaQUUECKUe METO/IbI JIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a TAKXKE 3a/a4 C MapaMeTpaMu;
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MOJIENTUPOBATh pEalibHbIE CUTYallMM HA SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMbI 10 YCIOBHIO 3a/ladd, MCCIEAOBAaTh IOCTPOEHHBIE MOJEIN C KCIOJb30BAaHUEM ammapara ajaredpsl,
UHTEPIIPETUPOBATH [OJIYUEHHBIN pe3yNbTar.

OyHKIUU U rpaduKu:

CTPOUTDH TpaUKU KOMIO3ULIHUU (PYHKIHHI C TTOMOILIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHMS U CBOMCTB KOMITO3UIIUHU JIBYX
byHKIMIM;

CTPOUTH F€OMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOW IJIOCKOCTH;

CBOOOJIHO OIIEPUPOBATh MOHATUSAMU: TpaUKHU TPUTOHOMETPUUECKUX (YHKIM;

NPUMEHATH (QYHKLIMH JIJIs1 MOJIETUPOBAHMS U UCCIIEOBAHUS PEAIbHBIX IPOLIECCOB.

Havana MaremMaTnyeckoro aHaausa:

UCIIOJIb30BaTh POU3BOIHYIO JJIs UCCIIE0BaHUS (PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

HaXOAWTh HauOOoJbIlIee U HANMEHbIIee 3HaUeHNs (DYHKIIMN HENPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HAXOXKICHHUS HAWIYYIIETO PEIICHHs] B MPUKIAJAHBIX, B TOM YHUCIE COLHUAIBHO-
HSKOHOMUYECKUX, 3a]1a4ax, JIs OIPENEICHHsI CKOPOCTU U YCKOPEHHMS IIpoLecca, 3aJaHHOro (popMyJI0i WiIu rpapuKom;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMHU: I[EPBOOOpA3HAsi, OMPENENEHHBIN HMHTErpaj, HAXOAUTh MEpBOOOpa3HbIC
AJIeMEHTAapHBIX (PYHKIUN U BBIUUCIATH UHTErpal 1o popmyie HotoTona-JlelOnuna;

HAXOJUTh TUIOUIAJH ITOCKUX PUTYP U OOBEMBI TEJl C TOMOLIBIO UHTErpaJIa;

UMETh TNPEACTABIEHUE O MAaTeMaTUYECKOM MOJEIUPOBAHUM Ha NpUMEpEe COCTaBiIeHUs Aud@epeHInanbHbIX
YpaBHEHUN;

pelaTh NPUKIaJAHbIE 337aud, B TOM YHUCIE COLMAIbHO-d’KOHOMHMYECKOTO M (PU3MUECKOro XapakTepa, CpeacTBaMH
MaTEMAaTUYECKOr 0 aHaJIN3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

KonnuecTtBo yacos

Ne OnexTpoHHbIe (LU(POBLIC)
Haunmenosanue pa3zenoB U TEM MPOTPaMMBI KOHTpom,HHe HpaKTquCKHe

n/m Bceero 00pa3oBaTelIbHbIE PECYPCHI

paboThI paboThI
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MHOeCTBO IeMCTBUTEIIHLHBIX YHCEII.
MHorowiensl. PaninonanbsHble ypaBHEHUS U

bu6mmoreka [IOK

24 2
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX https://m.edso0.ru/1568aba3
yYpaBHEHUH
Oynkuuu u rpapuku. CreneHHas QyHKIMS C bubnuorexa LIOK
12 1
LEJIBIM TIOKA3aTeNeM https://m.edso0.ru/1568aba3
Apudmernyeckuit KOpeHb N-0if CTETIEHH. 15 1 bubnmoreka [IOK
HppaunoHanpHble ypaBHEHHS https://m.edso0.ru/1568aba3
[TokazarenbHas ¢pynkuus. [lokasarenbHble 10 1 bu6mmorexa [IOK
yYpaBHEHUS https://m.edso0.ru/1568aba3
Jlorapudgmuueckast pyHKIuS. 18 1 bu6nuorexa [IOK
Jlorapudmuueckue ypaBHEHUS https://m.edso0.ru/1568aba3
TpuroHomeTprudecKkue BbIpAKEHUS U bubnmoreka [IOK
22 1
ypaBHEHUSA https://m.edso0.ru/1568aba3
[TocnenoBaTeaIbHOCTH U IPOTPECCHH 10 1 E;I[?s?;j&?:;igzﬁ%%bw
bubmuorexa [IOK
H T 2 1
enpepuiBibie pymiuni. Tponssoanas 0 https://m.edso0.ru/1568aba3
[ToBTOpenue, 06061IeHNE, CCTEeMaTU3alIus 5 1 bu6nmoreka [IOK
3HAaHUU https://m.edso0.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0

MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM

10 KJIACC

INPOI'PAMMBbI

Kon

npoBepsieMoro |  00pa3oBaHMUs

pe3ynbraTta

[IpoBepsieMble MpeAMETHBIE PE3yAbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbI CPEHETO 0OIIEro

1 Yucna v BEIYMCICHUS



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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1.1 OnepupoBaTh NOHITHIMH: PAIIMOHATIBLHOE U AEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS U JECATHYHAs Jp0o0b, MPOLEHTHI
1.2 Brmonuate apudmernyeckue onepanum ¢ pallMOHaIbHBIMU U JEHCTBUTEIIbHBIMU YUCIAMHU
1.3 BomonHaTe npubmkEéHHbIE BBIYUCICHUS, HCIONb3Ys MpaBUiia OKPYIJVICHHUA, AeliaTh NPUKHUIKY U OLIGHKY pe3yibTaTa
BBIYMCIICHUI
1.4 OnepupoBath MOHATHSIMH: CTEIIEHB C LIEJBIM [TOKa3aTeIeM, CTaHAapTHas popMa 3allucu AEHCTBUTEIBHOTO YHCIIa, KOPEHb
HATYpaJIbHOM CTEMEeHHU; UCIIOIb30BaTh MOAXOAIIYI0 (POpMY 3aucu AeHCTBUTEIbHBIX YUCEN I PELICHUs TPAKTUHIECKUX
3a/1a4 U MpeICTaBICHUs TaHHBIX
1.5 OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa; HCIOIb30BaTh 3alUCh MPOU3BOJIIBLHOTO yria
yepe3 o0paTHbIE TPUTOHOMETPUUECKUE (PYHKITUH
2 YpaBHEHMsI U HEPABEHCTBA
2.1 OnepupoBaTh NOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIO€, PAllMOHAIBHOE, HPPALIMOHAIIBHOE YpaBHEHUE,
HEPAaBEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE
2.2 BbinosHsATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUYECKHUE YPAaBHEHUS
2.3 BeinonHATe npeoOpa3oBaHus LEbIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX BRIPAXKEHUH U pelaTb OCHOBHBIE THIIbI LIEbIX,
palMOHAJIbHBIX M HPPALMOHAJIbHBIX YPAaBHEHUH 1 HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJISl PELICHUsS] MaTEeMaTHUECKUX 3a/1ad U 33/1a4 U3 Pa3jIM4HbIX o0lacTell HayKu U
pEAJIbHOM JKU3HU
2.5 MonenupoBaTh peajibHble CUTYallMH Ha A3BIKE alIreOpbl, COCTABIIATh BBIPAXKEHUsI, YPAaBHEHUS, HEPABEHCTBA 10 YCIOBUIO
3a/1a4yM, UCCJeI0BaTh MOCTPOSHHBIE MOJIEIH C UCIIOJIb30BAHHUEM afmapara aireopsl
3 OyHKIMU U TpaduKH
3.1 OnepupoBaTh MOHATUSAMU: (QYHKIHS, CIOCOOBI 3amaHusi (YHKIMHU, 00JACTh OIMpeAeNeHHs W MHOXXECTBO 3HAYCHUI
¢yHKIMY, rpaduK QYHKIMH, B3aUMHO 00paTHbIE (YHKIIMU
3.2 OnepupoBaTh NOHATHAMH: YETHOCTh U HEUETHOCTh (QYHKIWU, HYIH (PYHKUINHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduku GyHKIUN )11 pEIICHUS] YPaBHEHUI
3.4 Ctpouts 1 unTaTh rpaduKu TMHEHHON (YHKIIMU, KBaIpaTUUYHOU (DYHKIIMHU, CTETIEHHON (YHKIIMHU C IIeJIbIM MOKa3aTeseM
3.5 HcnonwszoBath rpaduku GyHKIUN U1 MCCIEAOBaHUS MPOIECCOB M 3aBUCUMOCTEH MpU pEUIeHHH 3aJad U3 JIPYTrux
y4eOHBIX MPEAMETOB U peajbHON KU3HU, BhIpaXKaTh (OPMyJIaMU 3aBUCUMOCTH MEKY BETMUYNHAMU
4 Hauvana maTemaTnueckoro aHajinsa
4.1 OnepupoBaTh NOHITHIIMU: I10CJIEI0BATEIbHOCTD, apU(PMETHUECKAsi U TEOMETPUYECKasi IPOrpeccuu
4.2 OnepupoBaTh NOHATUAMH: OECKOHEUHO YyOBbIBalolIasi reoMeTpuueckasl Mmporpeccus, cymma OEeCKOHEYHO YObIBaroIen
Ir€OMETPUYECKON IPOTPECCUH
4.3 3a/1aBaTh MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMU
4.4 Hcnonp30BaTh CBOMCTBA MOCJIEA0BATEILHOCTEN U MPOTPECCUI [T PEMIEHUS peIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
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5 MHoKecTBa U JT0THKA
5.1 OnepupoBaTh MOHATHIMH: MHOXECTBO, OIEpaIlii HaJl MHOKECTBAMU
5.2 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlliapaT JIsl OMMMCAHUS PEabHBIX IIPOIECCOB U ABJICHUH, TIPU PEIICHUH 33124
U3 JPYrux y4eOHBIX IPEIMETOB
5.3 OnepupoBath MOHATHIMHE: ONIPEICICHIE, TEOpEMa, CIICACTBHE, JOKA3aTCILCTBO

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KITACC
Kon [IpoBepsieMblil 3JIEMEHT COJIEPKAHUS
1 Yucia 1 BIYHACICHUS

11 Pammonansubie uncna. OOBIKHOBEHHBIE U IECITUYHbBIE IPOOH, TIPOIIEHTHI, 0ECKOHEUHBIE IEPHOIUYECKHE TPo0U. AprudMeTUYECKIEe
OIEpaliy C pallMOHATLHBIMHU YHCIIaMH, IPe0Opa30BaHUsl YMCIOBBIX BeIpaskeHUH. [IpuMenenne qpobeit 1 MpOLEHTOB IS pelieHus
MIPUKJIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTpACIIeH 3HAHUM U pEasbHOM KU3HU

1.2 JleiicTButenbHble yncna. PannoHanbHble U UppalMoOHaIbHbIe Yuciaa. ApU(pMETHUECKHE ONepaluy ¢ AeHCTBUTEIbHBIMU YHUCIAMHU.
[TpubnmxE€HHBIC BEIYUCICHHSI, TPABUJIA OKPYTJICHHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCIICHUI

1.3 Crenens ¢ menbiM nokazateneMm. CranmaptHas (Gopma 3amuc JEeHCTBUTEIBHOTO uucia. Mcmoib30BaHue MOAXOAAMIEH (hOPMBI
3aIMCH JICHCTBUTEIILHBIX YUCEI JIJISl PEIICHHS MPAKTUYCSCKHX 3a1a4 M IPEJICTABICHHS JAHHBIX

1.4 Apudmernueckuil KOpeHb HATypaJbHOU cTeneHu. JleiicTBrs ¢ apuMeTUYEeCKUMHU KOPHSMHU HATYpaJbHOMN CTETIEHU

1.5 CuHyc, KOCMHYC U TaHT€HC YHUCIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHMCJIOBOI0 apryMeHTa

2 YPaBHCHI/IH 1 HCPABCHCTBA

2.1 TosxaecTBa v TOXKIECTBEHHBIC TPE0Opa30BaHUS

2.2 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI

2.3 YpaBHeHUe, KOpeHb ypaBHEHUA. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB

2.4 Pemenue 1enbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB

2.5 Pemienue nppanyoHagbHbIX YpaBHEHU U HEPABEHCTB

2.6 Penienue TpuroHOMETpUYECKUX YpaBHEHUHN

2.7 [IpumeHeHre ypaBHEHHMI U HEPABEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a/lay U 3aj]ad U3 pa3InyHbIX 00JacTeil HayKu U pealibHOM
KU3HU

3 OyHKIMH U rpaduKu
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3.1 OyHkuud, cnocobsl 3aganus GyHkuuu. I'paduk Gynkiuu. Bzanmuo o6patubie pyHKunn

3.2 | OOGnacTtb onpeneneHust © MHOXecTBO 3HaueHnid ¢pynkuun. Hymn gyakunu. [IpomesxyTkn 3HaKONmocTosHCTBA. YETHBIC M HEUETHBIC
byHKIIH

3.3 Crenennast GyHKIUS ¢ HATYPaJbHBIM U IeNbIM moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTeNeHN

3.4 Tpuronomerpuyeckas OKpy>XKHOCTb, OIPeIeJICHUE TPUTOHOMETPUUECKUX (PYHKIIMHA YMCIOBOTO apryMeHTa

4 Hauama MmaTemMaTnuecKkoro aHaamsa

4.1 IlocnenoBaTenLHOCTH, CITOCOOBI 3aJaHUS MOCIeN0BaTENLHOCTEH. MOHOTOHHEIE ITOCIEIOBATEILHOCTH

4.2 ApudmMernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yObpIBarormias reomerpudeckas mporpeccus. Cymma 0€CKOHEUHO
yOBIBatoIIeil reoMeTpuueckoit mporpeccun. GopMyra CI0KHBIX MPOIEHTOB. VCMONb30BaHNE MPOTPECCHUH TSI PEIICHUS PEATbHBIX
3aJ1a4 NPUKJIATHOTO XapaKTepa

5 MHOKeCTBa U JIOTHKA

51 MHO)KCCTBO, ornepanru HaJl MHOXKCCTBAMMU. I[I/IanaMMLI Sﬁnepa — Benna. HpI/IMeHeHI/Ie TCOPCTUKO-MHOXKCCTBCHHOI'O allriapara JJIst
OIMMCAaHUA PCAJIbHBIX MMPOLCCCOB U $IBJ'I€HI/II>1, IIpH pCHICHUMN 3a/1a4 U3 JPYTux y‘~I€6HI>IX npeaMETOB

5.2 Omnpenenenne, Teopema, CIeACTBUE, J0Ka3aTeILCTBO

ITPOBEPAEMBIE HA EI'3 10 MATEMATHKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHHUA
OCHOBHOMHU OBPA30OBATEJBHOMU ITPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
[MpoBepsiembie TpeOOBaHMUS K MPEAMETHBIM PE3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbI CPEIHETO
POBEPSIEMOTO
PORED o01iero oopazoBaHus
TpeOoBaHUS

Brnanenue meTomaMu 0Ka3aTeNbCTB, AITOPUTMAaMHU pPELICHHs 3a/1ady; yMeHHe (QOpMyTupoBaTh M OINEPHUPOBATH
MOHATUSIMH: ONpEJEICHUEe, aKCuoMma, Teopema, CJIEACTBHE, CBOMCTBO, MPU3HAK, OKA3aTENbCTBO, PAaBHOCHIIbHBIE
(OopMyYIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH OOPATHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHE, TPUBOJAUTH
IIpUMEpPbl M KOHTPIPHUMEPHI, MCIONb30BaTh METOJ MAaTEMaTHUECKONM WHAYKLIMH; IPOBOAUTH JOKAa3aTEIIbHBIC
1 pacCcyXIeHUs INpU PELIEHUU 3ajad, OLEHMBATH JIOTMYECKYIO IPAaBUIBHOCTb PACCYXIECHUN; YMEHHE OINEpPUpPOBaTh
MOHATUSMHM: MHOXECTBO, IOJMHOXECTBO, OINEpAallMMd HaJ MHOXECTBAMH; YMEHHME MHCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Ulsl ONIMCAaHUs peajbHbIX IPOLECCOB U SBICHUM M NPHU PELIEHUU 3a/ay, B TOM YHCIE U3
IpYruxX ydeOHbIX IMpPEIMETOB; YMEHHUE OINEepUpOBaTh MOHATHAMM: rpad), CBA3HBIM rpad, AepeBo, LUKI, rpad Ha

IIJIOCKOCTH,; YMCHUC 3a1aBaTh U OIIMCHIBATH Fpa(bbl pasiInYHbIMU CHOCO6aMI/I; HCIIOJIB30BATh l"pa(l)I)I IIpu PpCIICHNH 3a1a4
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YMeHue onepupoBaTh MOHATUSMH: HATYypallbHOE YHUCIO, LIEJ0€ YHUCIO, CTENEeHb C LEJIbIM IOKa3aTelieM, KOPEHb
HATypaJIbHOM CTETNEeHH, CTENEHb C PAllMOHAIBHBIM MTOKa3aTeeM, CTENEeHb C AeHCTBUTEIBHBIM MTOKa3aTeeM, Iorapudpm
YHUCIa, CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YUCIIA, OCTATOK 10 MOJYJI0, PALIMOHAJIBHOE YNCII0, UPPALIMOHATIBHOE
YHUCJI0, MHOXKECTBA HATYpaJbHbBIX, LIEJIbIX, PAMOHAIbHBIX, IEUCTBUTEIIbHBIX YMCEI; YMEHUE MCIOJIb30BaTh IPU3HAKU
JENUMOCTH, HAMMEHbBIIUI OOUINI 1eTuTeNb U HauMeHbIIee o0IIee KpaTHOe, aIrOpUTM EBKJIMIa Mpu pelieHuu 3aj1ay;
3HAKOMCTBO C PAa3JWYHBIMU MO3ULIMOHHBIMUA CHUCTEMAaMH CUUCIICHHS; YMEHHE BBINOJHATH BBIYUCICHHUE 3HAYEHUH U
npeoOpa3oBaHus BBIPAKEHUH CO CTENEHSIMH U Jorapudmamu, npeoOpa3oBaHus IpOOHO-pAlIMOHANBHBIX BBIPAKEHUII;
YMEHHE ONEepPUPOBaTh NOHATHUAMU: TTOCIIEI0BATEIbHOCTD, apu(pMeTHUecKasi Iporpeccusi, reoMeTpudeckasi mporpeccus,
OeCKOHEUHO YOBIBaIOIlas reoMeTpuYecKas MpOrpeccusi; YMEHHE 3aJaBaTh IOCJIEOBATEIBHOCTH, B TOM YHCIE C
MOMOIIBI0 PEKYPPEHTHBIX (OpMyI; yMEHHE ONEpUPOBATH MOHATUSAMHU: KOMIUICKCHOE YHCIIO, COMNPSHKEHHBIC
KOMIUIEKCHBIE YK CIIa, MOYIIb U apT'YMEHT KOMIUIEKCHOT'O Ynciia, (hopMa 3aliucl KOMIUIEKCHBIX YKcel (reoMeTpudeckas,
TPUTOHOMETpUYECKast U anredpanyeckas); yMeTb POU3BOAUTH apUPMETHUECKUE ICHCTBHS C KOMIUICKCHBIMHU YHCIIAMH;
MIPUBOJUTL TNPUMEPHI HCIOJIb30BAaHUS KOMIUIEKCHBIX YHCEJN; ONEPUPOBATh MOHIATHSAMM: Marpuma 2x2 u 3x3,

OIPCACINUTCIIb MAaTPHUILIbI, FCOMCTpI/I‘{eCKI/II\/'I CMBICJI OTIPCACINUTCIIA

YMeHnue onepupoBaTh MOHATHIME: PallMOHANbHBIE, UppaIlMOHATIbHbBIE, TOKA3aTeIbHbIC, CTENICHHBIE, Jorapu(MuuecKue,
TPUTOHOMETPUUYECKHUE YpPABHEHHUS W HEPAaBEHCTBA, WX CHCTEMbI; YMEHHUE OINEpPHUpPOBaTh MOHATHUSMU: TOXKIECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHUH M HEPABEHCTB, PAaBHOCHIIBHOCTD
ypaBHEHUH, HEPABEHCTB U CHCTEM; YMEHHE pellaTh YpaBHEHHsS, HEPABEHCTBA U CUCTEMbI C MOMOIIBIO PA3IUYHBIX
NpuEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBbI C MAapaMeTpOM; NMPHUMEHSTh ypaBHEHUS, HEPaBEHCTBA, MX

CHUCTEMBI AJId pCIICHUA MAaTEMATUYCCKHUX 3aaa4 U 3aa4 U3 Pa3JINYHbIX obOnacrei HAayKH U peanLHoﬁ KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIHS, YETHOCTh (QYHKIUH, MEPHOAMYHOCTh (YHKIWH, OTPAHUYECHHOCTH
(yHKIMH, MOHOTOHHOCTHh (DYHKIIMH, 3KCTpeMyM (GYHKIMH, HauOoJblllee W HAaUMEHbIIee 3HaueHUs (YHKIUU Ha
MIPOMEKYTKE, HempepbiBHAsA (YHKLUS, aCUMOTOTHI rpaduka (yHKIMHU, mepBas U BTOpas MPOU3BOIHAS (DYHKIIHH,

TeOMETPUYECKUN M (PU3MUECKUI CMBICT MPOU3BOIHOM, IEPBOOOpaA3Hasi, ONPEAeIEHHBIN HHTETpall; YMEHHE HaXOIUTh
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aCUMNTOTHI rpaduka (QYHKIUU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIO3HUIINH
(GyHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpaduky QyHKIHMH, YMEHHE HAXOAUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX
GyHKIM; yMEHHE HCIONIb30BaTh MPOU3BOJHYIO ISl KCCe0BaHus (PyHKIUN, HAXOAUTh HAHOOIBIINE U HAUMEHbBIIINE
3HaueHus: (QYHKIHA; CTPOUTh TpadUKU MHOTOUYJICHOB C MCIOJIb30BAHHUEM ammapaTa MaTeMaTHYECKOro aHaju3a;
MPUMEHSTh MPOU3BOJIHYIO JJI HAXOXACHHUS HaWIy4llIero pElIeHHs B MPUKIAJAHBIX, B TOM YHUCJE COIHAJIbHO-
SKOHOMMYECKUX M (U3NYECKUX 3a7jauax; HaXOAMUTh IJIOWAAN U 00bEMBI (QUTYp C MOMOUIbIO MHTErpaia; MPUBOAUTD

MIpUMEPbl MAaTEMaTUYECKOTO MOICIMPOBAHUS C TOMOIIBIO U hepeHnaTbHBIX YpaBHEHUI

YMmenue onepupoBath NOHIATUIAMHU: Tpaduk QpyHKIMN, 00paTHas QYHKIMS, KOMIO3UIUS QYHKINN, THHENHHAs (YHKIIMS,
KBaJpaTu4Has (QyHKIMS, panroHanbHas (yHKUIUS, CTeTeHHas (QYHKIHSA, TPUTOHOMETpUYECKHE (YHKIIUH, OOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKIINH, TOKa3aTeNbHas U Jorapugmuyeckas pyHKIMN; yMEHUE CTPOUTH I'pauKU U3y4EHHBIX
(GyHKUUH, BBIIOMHATH IpeoOpa3oBaHus rpadukoB (QyHKIMHA, UCHOIB30BATh IpadUKH IS MU3y4EHHs MPOLECCOB U
3aBUCUMOCTEH, NMpH pEHIeHWH 337ad U3 JPYyruxX Y4eOHBIX MPEeIMETOB M 33Jad U3 peajbHOM JKHU3HM; BBIpaXaTb
(opMyIaMu 3aBUCUMOCTH MEX]Ty BETMUMHAMHU; UCIIOJIb30BaTh CBOMCTBA M rpapuku pyHKIMIA sl peleHns: ypaBHEHUH,
HEpaBEHCTB U 3a/1a4 C MapaMeTpaMu; M300pakaTh HA KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA PEILEHUH ypaBHEHU,

HEPABCHCTB U UX CUCTEM

YMeHue pemats TEKCTOBBIE 337]a4M Pa3HBIX TUIIOB (B TOM YHKCIJI€ Ha MPOLEHTHI, JOJIU U YaCTH, Ha JBUKEHHE, paboTy,
CTOMMOCTb TOBApOB M YCIYyr, HAJOTH, 3aJayd U3 O0JacTU YNpPAaBICHUS JIMYHBIMU M CEeMEHHBIMU (UHAHCAMM);
COCTaBJISTh BBIPAKCHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHUIO 3aJlay, MCCIEAOBATH IMOJYYCHHOE
pelieHue U OLEHMBATh MPAaBIONOJO0HOCTh PE3yJabTAaTOB; YMEHHE MOJICTUPOBATh pEalbHBbIC CHUTYAllMd Ha S3BIKE
MAaTE€MaTHKH; COCTABJSTh BBHIPAKEHHs, YPAaBHEHMs, HEPABEHCTBA U UX CHCTEMBI 0 YCIOBUIO 3aJlayH, MCCJIEI0BAThH

MOCTPOEHHBIE MOJICIIH C MCTIOJIb30BAaHUEM amIapara anreOpbl, HHTEPIPETUPOBATh OJTYYEHHBIN pe3ynbTaT

YMmenue ONCpHUpOBaTh IMOHATUAMH: CPCIHCC apH(bMeTqucxoe, MCOHUaHa, HauOoOJIBIIIEE U HAaUMEHDIIIEE 3HAa4YCHUA,
pasmax, AOUCICPCHA, CTAHAAPTHOC OTKJIIOHCHUC YHUCIOBOI'O Ha60pa; YMCHHUC HU3BJICKATb, HWHTCPIPCTUPOBATH

uHpOpMaIMIO, TPEACTAaBICHHYI0 B TaOMUIaxX, Ha JuarpaMmax, rpadukax, OTpa)kaloIlyl0 CBOMCTBa peabHBIX
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IIpoOLECCOB U HBHGHHP’I; MMpEaACTaBIIATD I/IH(i)OpMaI_II/IIO C IOMOIIBIO Ta6J'II/II_I " JuarpamMm; UCCJIICAOBATb CTATUCTUUCCKHUC
AaHHBIC, B TOM YHUCIIC C IIPUMCHCHUCM rpacbnqecxnx METOHOB U JJICKTPOHHBIX CPCACTB, rpa(bnqecm/[ HCCJIICO0BATH

COBMCCTHBIC Ha6J'IIOI[CHI/I$I C IIOMOLIBI0 JUarpaMm pacCC€rBaHUA U JIMHEHHOM perpeccuun

YMeHne omnepupoBaTh MOHATHIMU: CIYYaHBIA OIMBIT U CIIy4ailHOE COOBITHE, BEPOATHOCTH CIYYaWHOTO COOBITHS,
YMEHHE BBIYHCIATH BEPOSTHOCTH C MCIIOJNB30BAHMEM TIpapUUecKUX METOJO0B; NMPUMEHSATh (POPMYJBl CIOXKEHUS U
YMHO>KEHUS BEpOSTHOCTEN, POPMYITy MOITHON BEPOATHOCTH, popMyny bepHysin, komOuHaTopHble haKThl U (POPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHH; YMEHHE OTIEPUPOBATH MOHATHIMH: CITydaiiHasi BEJIMYMHA, pacTpeieiICHIE
BEPOSITHOCTEM, MaTeMaTUYECKOE OKUAaHUE, TUCIIEPCHs M CTAaHAAPTHOE OTKJIOHEHUE CIy4yailHOW BEJIMYUHBI, (PYHKUINN
pacnpeeneHns U INIOTHOCTU PaBHOMEPHOT'O, MOKA3aTEIbHOTO M HOPMAJILHOTO paclpe/iesIeHni; yMEHNE UCTI0Ib30BaTh
CBOWCTBA M3YYECHHBIX pacHpeesICHUH Ui PeleHNs 3a/1a4; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH OOJIBIIUX YHCEI, METObI
BBIOOPOYHBIX MCCIECIOBAHUN; YMEHUE MPUBOIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OONBLIMX YHCENT B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH MOHATHUSMHU: COUYETAHUE, NEPECTAHOBKA, YMCIIO COYETAHHM, YHCIIO
nepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE MPUMEHSATh KOMOMHATOpHBIE (DAKThl U PACCYKICHUS Ul pEIIEeHUs 3a7ady;
OLIEHUBATh BEPOATHOCTHU PEaJbHBIX COOBITUH; COCTaBIATh BEPOATHOCTHYIO MOJIENIb U HHTEPIPETHUPOBATH MOTYyYESHHBIH

pe3ynbTar

YMeHue ornepupoBaTh NOHATUAMU: TOUKA, IPsAMAast, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yIJia, INIOCKUM
yroj, ABYTPAHHBIN yroj, TPEXTPAaHHBIM yroJl, CKPEIMBAIOIIUECS NPSIMbIE, NAPAIIENbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX M TUIOCKOCTEH, YTOJ MEXAY MPSMBIMU, YTOJ MEXAY MPSMON W IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSIMH,
paccTosiHie OT TOYKH /IO IJIOCKOCTH, PACCTOSHHUE MEXKIY MPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSMH, YMEHHE
WCIIONB30BaTh MPU PEUICHUU 3a7a4 H3y4YeHHbIe (aKThl U TEOPEMbl TUIAHUMETPHUH, YMEHHE OIICHUBATH pPa3MephI
00BEKTOB OKPYKAIOIIIET0 MUPA; CTPOUTh MATEMATHUECKUE MOJICITU C TIOMOIIBIO T€OMETPUICCKUX MTOHITHIA U BEJTUYHH,

peiiaTh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHAMHU: IUIOIMAAL GUTYpHI, 00bEM (UTyphl, MHOIOI'PAaHHHK, TPABUIBHBI MHOTOTPaHHUK,

CCUYCHUC MHOT'OT'paHHHKA, KY6, napajiiejcnuIica, nmpuismMa, nipamMuaa, (bHrypa N TOBCPXHOCTL BpAlICHUA, HUIUHIP,
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KOHYC, 1ap, cdepa, miomaas chepsl, MIOLa b TOBEPXHOCTH MUPAMU/bI, IPU3MBI, KOHYCa, LIUIUHIPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajulesenuIesia, MupaMuIbl, IPU3Mbl, HWINHAPA, KOHYCa, [1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUS
KOHYCa M LIWIMHJPA, apajljiesIbHble OCH WIIM OCHOBaHMIO, CEYEHHUE 11apa, INIOCKOCTh, Kacarouasics cdepsl, HUIMHIPA,
KOHYCa; yMEHHE CTPOUTh CEYCHHE MHOTOIrpaHHHUKA, U300pakaTh MHOIOI'PAaHHUKH, (PUI'YPHI M TIOBEPXHOCTH BpallCHU,
UX CEYCHMs], B TOM YHCJIE C TOMOILBIO 3JE€KTPOHHBIX CPEICTB; YMEHHUE NIPUMEHATh CBOMCTBA r€OMETPUYECKHX (Uryp,
CaMOCTOSITENIbHO (POPMYIUPOBAThH ONpPEAEIICHUs N3Y4aeMbIX (PUryp, BbIIBUTaTh TUIIOTE3bl O CBOMCTBAX U MpPU3HAKAX
reoMeTpuueckux ¢Guryp, oOOCHOBBIBATH WJIM ONPOBEpraTh MX; YMEHHE MPOBOAUTH Kiaccudukanuio ¢Guryp Imo

Pa3IMYHBIM ITPpHU3HAKAM, BBIIIOJIHATH HCO6XO}II/IMI)I€ AOIMOJIHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHAMU: IBUKEHHUE B IIPOCTPAHCTBE, MapaJUICIbHBINA IepEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, NPeodpazoBaHue NOA00H, OA00HbIE (PUTYphI; YMEHHE PAaCIO3HABATh PAaBHBIC M MOJ00HBIE
(Gurypsl, B TOM 4HCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; HCIIOJIb30BaTh FT€OMETPUUECKUE OTHOLICHHUS IPU PELICHUN
3aJa4; HAXOJUTh T€OMETPHUECKUE BEIMYMHBI (JJTMHA, YTOJI, II0Ia/lb, 00bEM) IPU pEIIeHUH 33Ja4 U3 JPYTUX y4eOHBIX
MIPEIMETOB U U3 PEaTbHOM JKU3HU; YMEHHE BBIUYMCIATH T€OMETPUUECKUE BEJIWYMHBI (IJIMHA, YTOJl, TIOLaab, 00bEM,
TUTONIA/(b TIOBEPXHOCTH ), HCIIOJIB3YS H3yYCHHBIE OPMYIIBI U METO/IBI, B TOM YHCIIE: ILIOMIA/Ib IOBEPXHOCTH MTUPAMHUIIBL,
NPU3MBI, KOHYCa, WINHIpA, TWIOMaab cdepsl; 00bEM KyOa, MPSIMOYTOIBHOTO MapajuleienuIeaa, MUPaMUIbl, TIPU3MBI,

WIMHAPA, KOHYCA, [1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX PUTYP

12

YMeHue onepupoBaTh MOHITUSIMH: IPSIMOYTOJIbHAs CUCTEMa KOOpPIUHAT, BEKTOpP, KOOPAMHATHI TOYKHU, KOOPAMHATHI
BEKTOpa, CymMMa BEKTOPOB, IIPOM3BEJIECHHE BEKTOpa Ha YHCJIO, pa3okKeHHEe BEeKTopa Mo 0a3ucy, CKalsIpHOE
MPOM3BEIICHNE, BEKTOPHOE IMPOM3BEICHHE, YroJ MEXIYy BEKTOpaMH; YMEHHE HWCIOJIb30BaTh BEKTOPHBIA U

KOOpI[HH&THI:IfI MECTOA I PCIICHUA I'COMETPUUCCKHUX 3a/1ad U 3aaa4 JPYyrux yLIe6HI)IX npeamMeEeToB

13

VYmenue BBIGI/IpaTB HOI[XOHSIH_II/Iﬁ MCTOA I PCUHICHUA 3aaadyv, NMOHUMAHHUC 3HAYUMOCTH MATCMATHKU B HU3YYCHUU
NpUPOAHBIX U O6I_I_ICCTB€HHLIX mponeccoB 1 ﬂBJIeHI/If/’I; YMCHHUC PACIIO3HABATH HPOABJICHUC 3aKOHOB MATCMATHUKU B

HCKYCCTBE, yMEHUE [IPUBOIUTD IIPUMEPBI MATEMATHUECKUX OTKPBITUN POCCUMCKOM U MUPOBOM MaTeMaTUIECKOU HayKH

NEPEYEHDb 2JIEMEHTOB COAEPXAHMUSA, TIPOBEPAEMbIX HA EI'D 10 MATEMATHUKE
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Kon [IpoBepsieMblii AJIEMEHT COJIEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbubie u nensie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCem
1.2 Panmonaneubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, POIIECHTHI, 0ECKOHEUHBIE MTEPHOUIECKIE TPOOH
1.3 ApudMeTHnuecKii KOpeHb HaTypalbHOU cTeneHu. [[elicTBrs ¢ apuMeTHIeCKUMU KOPHAMHU HATypaJbHON CTETICHU
1.4 Crenens ¢ nensiM nokasaresnaeM. CTeneHb ¢ palluoHaIbHBIM MoKa3artenaeM. CBoiCTBa cTeneHn
1.5 CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsTuyHble U HATYpaIbHbIE JOrapupMbl
17 JletictButenpHbIe Yncia. ApudmeTHieckrue onepanuu ¢ ACHCTBUTEIBHBIMA YnclIaMu. [IpuOmmk€HHbIE BBIYUCIICHUS, TTpaBUia
' OKpYTJICHUS, IPUKU/IKA U OLIEHKA PEe3yJbTaTa BEIYUCICHUN
1.8 IIpeobpazoBaHue BbIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1pOOHO-paLIMOHANIbHBIE YPABHEHUS
2.2 WppanuonanpHble ypaBHEHUS
2.3 TpuronoMmerpuueckue ypaBHEHUS
2.4 [Toka3arenbHble U JOrapupMUIEcKie ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpudeckue HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
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2.10 VYpaBHEHHUSI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucteMsl JUHEHHBIX ypaBHeHHNA. OnpeaenuTens MaTPUIIbI
3 OyHKIMU U TpaduKh
31 OyHkuus, cnocods! 3ananus ¢yHkiuu. ['paduk dyHkunun. B3aumHo oOpatnble QyHKiuU. YETHbIE W HEUETHBIE (QYHKIIMH.
' [lepuoanueckue GyHKIUN
3. ObnacTe ompejeneHuss U MHOXecTBO 3HaueHUH (yHkuuu. Hynu dynkuuu. Ilpomexyrku 3HakomocTtosHcTBa. [IpomMexyTku
' MOHOTOHHOCTH YHKITUH. MakCUMyMbl I MUHUMYMBI QyHKIIMU. HanOospee 1 HanMeHbIee 3Ha4eHre (yHKIIMU Ha TIPOMEKYTKE
3.3 CrenenHast GyHKIMS ¢ HATYpaJIbHBIM H LIeTbIM MTOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-O CTeNeHH
3.4 Tpuronomerpuueckue GyHKIHH, UX CBONCTBA U rpaduKu
3.5 [Toka3zarenbHast u Jorapudmuueckas GyHKIUU, UX CBOWCTBA U TpaduKu
3.6 Touku pa3psiBa. AcuMnToThl rpadukoB pyHkiui. CBoiicTBa PyHKINNA, HEMPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIE0BATEILHOCTEN
3.8 Apudmernueckasi 1 reoMeTpudeckas nporpeccuu. @opmyia CII0KHBIX IPOLEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBoanas Gpynkiun. [Ipon3BoaHbIE 3/1eMEHTAPHBIX (YHKIUH
42 [lpumeHeHre TPOM3BOIHONW K HCCIENOBAaHMIO (DYHKIMI Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxkneHue HanOOIbIIETO H
' HAaMMEHBIIIETO 3HAYCHUS (PYHKIIUH HA OTPE3Ke
4.3 [lepBoobpaznas. Uuterpan
5) MHo>kecTBa U JIOTUKA
5.1 MHOecTBO, Olepaly HaJ MHOKecTBaMHU. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
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6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 [Ceomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U TTIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena v NOBEpPXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O ITPOLHECCA
— AnreOpa u Hadaja MateMarudeckoro ananmza, 10-11 kimaccsl/ Anmumos LA, Komsrur F0.M., TkaueBa M.B. u
1p., AkumronepHoe obmiectBo «M3narensctBo «IIpocBerienre»

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
— bubmmoreka I{OK https://m.edsoo.ru/1568aba3
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