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1IJTAHAPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U HAYAJA
MATEMATHYECKOI'O AHAJIM3A» (YI'VIYBJIEHHBIN YPOBEHD)

JUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTAaThl OCBOSHUS MPOTrpaMMBbl yueOHOTO TIpeameTa «MareMaTrukay XapakTepu3yrTCs:

I'paxkJ1aHCKOE BOCIIUTAHUEC:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMH O0YYAIOMIEroCcsi KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
pOCCHICKOTO 001IecTBa, MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBICHHW, NpOLeNyp TpakIaHCKOro oOmecTtBa (BBIOOPBI, OMPOCHl W 1Ip.), YMEHHEM
B3aMMOJICHICTBOBATH C COIMAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIMSIMU U HA3HAUCHUEM .

IlaTpuoTHYECKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKOW MICHTUYHOCTH, YBAKEHUS K MIPOIIOMY U HACTOSIIIEMY
POCCHUHCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHWEM K JIOCTHKEHHUSM POCCHICKUX MaTEeMaTHKOB U
POCCHIICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JOCTHXKEHUW B APYrUX HAyKaX, TEXHOJIOTHUSX,
chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHKE.

OCO3HAHUEM JyXOBHBIX IIEHHOCTEM POCCUHUCKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO IIOBEJEHHUS, CBS3aHHOTO C TMPAKTUYECKUM TMPUMEHEHHUEM JOCTHKEHUN HAyKH |
NEeSITEHFHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHNE YCTOMYHUBOTO Oy TIYIIIETO.

OCTETUYECKOC BOCIUTAHHE:

ACTETUYECKUM OTHOIIICHWEM K MHPY, BKJIIOYAs CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, PEIICHHWH, pPACCY)KICHUH; BOCIPUUMYUBOCTHIO K MAaTEMAaTHYECKHUM acCIleKTaM pPa3jMYHbIX BHUIOB
HCKYCCTBA.

duszndeckoe BOCIUTAHNE:

chOpMUPOBAHHOCTHIO YMEHHUS TIPUMEHSATH MaTeMaTHYECKWE 3HAaHWS B WHTEpecax 370pOBOTO U
Oe3omacHOTO 00pa3a JKU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0pPOBBIO (30pOBOE THTaHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHH W OTABIXa, peryiaspHas (Qu3nyeckas aKTUBHOCTH); (PU3UUECKOTO
COBEPUICHCTBOBAHMS TP 3aHATUSX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO.

TpymoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TPYAy, OCO3HaHHEM IICHHOCTH TPYAOJIOOUS; HMHTEPECOM K pa3IudHbiM chepam
poheCCHOHANBHON NEATETLHOCTH, CBSI3aHHBIM C MaTEMaTUKOW M €€ NMPHUJIOKEHUSIMH, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOP Oynymiel mpodeccru U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHWUIO Ha MPOTSHKCHUHM BCEH IKU3HH;
FOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HAIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIMTAHNE:

c(hOpPMUPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTYpbl, NOHUMAHUEM BJIUSHHUSA COIMATBHO-3KOHOMHYECKHUX
MPOIIECCOB  HA COCTOSIHUE TIPUPOJHOM W COIMMAIBHOM Cpepl, OCO3HAHWEM TJIOOAIBHOTO XapakTepa
AKOJIOTUYECKHUX MpoOJieM; OpHEHTAIlMel Ha INMPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWUW JUIS PEIICHHsS 3a1a4 B
o0nacTu OKpyXaromie cpefpl, IIAaHUPOBAHUS IOCTYIIKOB W OLIEHKHM HMX BO3MOXKHBIX MOCIEACTBUN IS
OKpYXarollen Cpebl.

LleHHOCTH HAYYHOI'O NO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAKTUKH, TTOHMMaHWEM MAaTeMaTH4eCKOW HayKdh Kak cepbl 4eToBEUYECKOW AeSTeIbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYMMOCTU I Pa3BUTUS LUBUIM3ALIMU; OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH U
MaTeMaTHYeCKOM KyJbTypOM KakK CPEICTBOM IMO3HAHUS MHPA; TOTOBHOCTBHIO OCYHIECTBISATH MPOEKTHYIO H
HCCIIEA0BATENbCKYIO A€ATEIbHOCTh MHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MetanpeaMeTHble  pe3yabTaThl  OCBOGHHS  NporpamMmbl  yueOHoro mpeamera  «MartemaTrukay
XapaKTEepPU3YIOTCSI  OBJAJICHUEM  VHUBEPCATbHLIMU  HO3HAGAMENbHbIMU  OCUCMBUIMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCTNBUAMU, VHUBEPCAIbHBIMU PEYIAMUSHBIMU OCliCIEUAMU.

1) Vuusepcanvhvle noznasamenvhule oelicmsus, obecneyusaiom Gopmuposanue 6a3068bIX KOSHUMUGHBLX
npoyeccos obdyuarowuxcsi (0ceoeHue Memooo8 NO3HAHUSL OKPYICAIOUWe20 MUpa; NPUMEHEHUe J0SUYeCKUX,
UCCe008aMENbCKUX ONepayuil, yMeHutl pabomams ¢ unpopmayueil).

bazoBrie Torndyeckre AeMCTBUS:




® BBISBIISITh M XapaKTEPHU30BAaTh CYLIECTBEHHBIC IPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUH MEXIy MOHATHIMU; (OPMYIUPOBATH OMpEACTCHUS MOHATHI; yCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(PUKaLMU, OCHOBAHUS Ui 0000IIEHUS M CPaBHEHHS, KPUTEPUU MPOBOAMMOTO aHAIIN3A;

® BOCIIPHHUMATh, (HOPMYIHPOBATh U NPe0OPa30BBIBATH CY)KJICHHS: YTBEpAUTEIbHbIE U OTPHUIATEIbHBIE,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTHUBOpEUMss B (PaKTax, JaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH M MTPOTHBOPEUHIA;

& JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX U WHAYKTHBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

® [IPOBOJUTH CaMOCTOSITEIBHO JIOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHU (TIpsAMBIE H  OT
MPOTHBHOTO), BBICTPAMBATh AapPTyMEHTAIMIO, IPHBOJUTH MPHUMEPHl M KOHTPIPUMEpPHI; OOOCHOBHIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

e BbIOMpaTh CrOCO0 perieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELIEHUS, BEIOUpATh
HanboJIee MOAXO NN C YYETOM CAMOCTOSTEEHO BBIICTICHHBIX KPUTEPHUERB).

ba3oBbIe nccieioBaTeNbCKUE ICHCTBUS:

® JICTIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATENILCKUN HMHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH BOTIPOCHI,
buKcHpyomue NpoTHBOpEYHe, MpoOJIeMy, YCTaHaBIMBATh HMCKOMOE W JaHHOE, (OpPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® TIIPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, WCCIEJOBAaHHE TI0 YCTaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO 3aBUCHMOCTEN MEXTy 00BEKTaMH,
SIBIICHUSIMH, TIPOIIECCAMU;

® CaMOCTOSITENHHO (OPMYIIUPOBATH 0OOOIIEHNUS U BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOIOICHMS,
WCCIIEIOBAHUS, OTICHUBATH TOCTOBEPHOCTH MOJTyYEHHBIX PE3YIIBTATOB, BEIBOJIOB U 0000IIECHHIA;

® TIPOTHO3MPOBATH BO3MOXXHOE Pa3BHTHE TPOIIECCA, & TAK)KE BBIIBUTATh MPEIIOI0KECHUS O €ro pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanuei:

® BBHIABJIATH AePUIUTHI HHGOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa HAa BOMPOC U JUIS PELICHHS
3a/1auu;

e BbIOMpaTh MH(GOPMALMIO U3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAILIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS;

® CTPYKTypUpOBaThb HWH(MOpPMALIMIO, TMPEACTAaBIATh €€ B Ppa3IUnyHbIX (Qopmax, WLIIOCTPUPOBATH
rpaguvecKy;

® OILICHMBATh HAJEKHOCTh HHPOPMAIMH [0 CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanbhvle KOMMyHUKamueHble 0eticmeus, 00ecneuusarom chopmuposanHoCms COYUAIbHbIX
HABLIKOB 0OVUAIOWUXCSL.

OO1enue:

® BOCHPUHUMATH U (GOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LIEISIMU OOILIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y
peuieHus 3a1a4u, KOMMEHTUPOBATh NOJYYEHHBIN Pe3yJIbTaT;

e B X0 OOCYXJCHHs 3aJlaBaTh BOIPOCHI O CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEeMbl, perraeMon
3a/1ayy, BBICKA3bIBATh WJIEH, HALICJICHHbIC HA MOMCK PEIICHUS; COMOCTABIATh CBOU CYXICHUS C CYXKJICHUSIMHU
JIPYTUX YYaCTHUKOB JUaliora, OOHAapyXUBaTh pa3MuMe W CXOJCTBO TMO3UIIUNA; B KOPPEKTHOW Qopme
(dbopMynTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEACTABIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA; CAMOCTOATEIBHO
BBIOMpATh (hOpMaT BBICTYIUJICHHSI C YUETOM 3a7ay MPe3eHTAIlN U 0COOEHHOCTEH ayAUTOPHH.

CoTpYJIHUYECTBO:

® NIOHMMATh W HCIIOJIb30BAaTh MPEHMYILECTBA KOMAHAHOW M WHAMBUAYaTbHON pabOThl MpH pelICHUU
yueOHBIX 3aJa4; MPUHUMATh IIeIb COBMECTHOW JAEATEIbHOCTH, IJIAHHPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThI, pacmpeaensTh BUABI padOT, AOTOBApUBATHCS, 0OCYKIATh MPOIECC U pe3yibTaT paboThl; 0000IIaTh
MHEHHS HECKOJBKHX JIIOJIEH;

® y4acTBOBATh B TPYMIOBHIX (hopMax paboThl (00CYX)AeHHS, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI» U
T.11.); BBITIOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOM JACUCTBUSA C APYTUMHU UYJICHAMU KOMAaH]IBI;
OIICHUBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM Y4aCTHUKAMHU
B3aMMOJICHCTBHSI.




3) YVuusepcanvuvie pecynamuensie oeiicmsus, obecneuusarom Gopmuposanue cMuiCl08bIX YCMAHOBOK

U HCUZHEHHBIX HABbIKOE IUYHOCHIU.

Camoopranusanusi:

® COCTaBIJIATH IUIAH, aJTOPUTM DEUICHUS 3a/1aud, BBHIOMPATh CIIOCOO PEHICHHS C YyYETOM HMMEIOLIUXCS
pECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHThI PEIICHUN C yIETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTpOJIb:

® BJIAJCTh HAaBBIKAMU IIO3HABATEIBHON pe(diaeKcuu Kak OCO3HAaHHMS COBEPIIAEMBIX JEHCTBHHA W
MBICIIUTENbHBIX MIPOLIECCOB, UX PE3YIbTATOB; BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS Ipolecca U
pe3ynbTaTa peleHns MaTeEMaTU4eCKOM 3aa4H;

® [IPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEILEHUU 3a/1a4l, BHOCUTh KOPPEKTHBBI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITENbCTB, JAHHbBIX, HAUJAEHHBIX OINOOK, BHIIBICHHBIX TPYJHOCTEH;

® OILICHMBAaTh COOTBETCTBUE pE3Yy/IbTaTa LEIU U YCIOBUSAM, OOBSACHATH NPUUYUHBI JOCTHXKEHUS WIH
HEJOCTUKEHUSI pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

10 kaacce
Yucjia 1 BLIYUCJICHUSA

e (CB00OOJHO OMEpPUPOBATh MOHATHAMHU: pAIMOHATIBHOE YHCIO, OCCKOHEUHAs NEepHOIUYEecKas IpoOb,
MPOIICHTHI, UPPANMOHATHHOE YHCIIO; MHOKECTBA PAIMOHAIBHBIX U JIEUCTBUTEIIBHBIX YHCEI; MOJYJIb
JNEUCTBUTEIILHOIO YHCIIA.

e IlpumensaTs 1poOU U MPOIEHTHI AJIA PEIICHUs MPUKIATHBIX 33/1a4 U3 PA3IUYHBIX OTpaciield 3HAHUW U
peanbHOM KU3HHU.

o [Ipumensate npubIMKEHHBIE BBIYMCICHUS, IMpaBWIa OKPYIJICHHS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIUHCIICHUH.

e (CB000AHO omepHpoBaTh MOHSATHEM: CTENEHb C LEJNbIM IOKa3aTeleM; MCIOIb30BaTh MOAXOSIIYIO
(dbopMy 3anucH IEHCTBUTENBHBIX YHCEN JJISl PELIECHHS MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX.

e (CB000JHO OTIEPHPOBATH MOHATHEM: apU(DMETHICCKHI KOPEHb HATYPAJILHOM CTETICHH.

e (CB000JHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PALIMOHATIBHBIM MOKa3aTelIeM.

e (CB000AHO ONEPUPOBATH MOHATUAMU: JIOTapU(M UHCIIA; IECATUUHBIE U HATYpaIbHbIE JIOrapu(MBI.

e (CB000AHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa.

e OnepupoBarh NOHATUIMU: APKCUHYC, APKKOCUHYC U apPKTAHI€HC YMCIIOBOT'O ApIyMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

e (CB000OAHO ONEPUPOBATH MOHATUSIMU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPaBHEHMS
U ypaBHEHUS-CIIEICTBHS; PABHOCUIIbHbIE HEPABEHCTBA.

e [lpuMeHATH pa3IUYHBIE METOJAbI PELICHUS PALMOHAIBHBIX U JPOOHO-pAllMOHAIBHBIX YPABHEHUH;
IIPUMEHTh METOJ HHTEPBAJIOB JIJIsl PELICHHSI HEPAaBEHCTB.

e (CB00OAHO OIEpHUpPOBaTh MOHATHSMU: MHOIOWIEH OT OJHOM NEPEeMEHHOW; MHOTOWIEH C LEJIbIMU
KO3 pUIIMEHTaMH, KOPHU MHOTIOWIEHA; MPUMEHSTh JeJIeHHe MHOTOYJIeHAa Ha MHOTOWIEH C OCTaTKOM,
Teopemy besy u reopemy Buera miia pemenus 3anay.

e (CB00OAHO omnepupoBaTh MNOHATHAMM: CHUCT€Ma JIMHEWHBIX YypaBHEHHMH, MaTpula, ONpEeAeTUTENb
MaTpulbl 2 X2 M €ro reOMETPUYECKHIl CMBICI; HCIOJIBb30BAaTh CBOMCTBA OMNpENENUTENs 2 X 2 Juid
BBIYUCIICHUS €r0 3HAYEHMs, IPUMEHATH ONPEACIIUTENN Ul PELIECHUs CUCTEMbI JINHEUHBIX YPaBHEHUN;
MOJIEIMPOBATE PEAIbHBIE CHUTyallUd C IIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHHM, MCCIIEL0OBATh
IIOCTPOCHHBIE MOJEIU C IMOMOLIBIO MAaTpULl M OIpEACIUTENEH, HHTEPIPETUPOBATh I10TYyYEHHBIN
pe3ynbTar.

e lcnonp30BaTh CBOKMCTBA AEHCTBUI C KOPHAMU JJIs TPeoOpa30oBaHUs BbIPpaXKEHUH.

e BpimonHATe mnpeoOpa3oBaHUs YMCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTEHNEHH C PALUOHAIbHBIM
[IOKa3aTeseM.

e lcnonp3oBaTh CBOKCTBA JOrapu(MoB Ui MpeoOpazoBaHus JOorapu(pMHUUECKUX BEIPAKEHUI.



CB00OHO OMEpHpPOBATh TMOHATUAMHU: HpPpALMOHAIBHBIC, IMOKAa3aTeJIbHBIE U JOrapupMHUECKUE
YPaBHEHUS; HAXOUTh UX PELICHUS C [IOMOILbIO PAaBHOCUJIBHBIX MIEPEX00B MU OCYLIECTBIISIS IPOBEPKY
KOpHEH.

[IpuMeHsATH OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNBI sl MPeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHU.

CB00OHO oONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHHUE, NPUMEHITh HEOO0XOIUMBIC
(bopMyIBI ISl peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHIH.

MonenupoBaTh peajbHblE CHUTyallUM Ha $3bIKE auredpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMS,
HEpaBEHCTBA 10 YCJIOBMIO 3aJayd, MCCIEA0BATh MOCTPOECHHBIE MOJEIU C MCIIOJIb30BAHMEM ammapaTa
areOphI.

DOyHKIUHN U TpaguKH

CB0OOHO oOmepupoBaTh MOHATHUAMHU: (QYHKIMS, CIIOCOOBI 3aJaHUs (YHKIMH, B3aHMHO OOpaTHBIC
GyHKIMM, KOoMIo3unus (YHKIMM; rpa@uk (QYHKIMH; BBINOJHSITH 3JIEMEHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB0OOOJIHO OmepupoBaTh MOHATHAMU: 00JACTh OMPEENIEHUs U MHOKECTBO 3HAu€HUil (QyHKIUU, HYIU
(YHKIMY, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

CBOOOJTHO oOmepupoBaTh MOHATUSAMU: YETHbIE M HEUYETHbIE (QYHKIMM, NEPUOAUYECKHE (PYHKIIHH,
MIPOMEXYTKM MOHOTOHHOCTH (YHKIIMHM, MAaKCUMYMbl ¥ MUHUMYMbl (YHKIUH, HauOosblee u
HauMeHblllee 3HaueHue GyHKINUY Ha TPOMEXYTKE.

CB0OOOJIHO OmepUpoBaTh MOHATUAMHU: CTeMEeHHAass (YHKIUS C HAaTypaJlbHBIM M LEJIbIM IOKa3aTeleM,
rpaduk cTeneHHON (PYHKIUU ¢ HAaTypaJbHBIM M LENIbIM MOoKa3zaTeaeM; rpaduk KOpHs N-0i CTENneHu Kak
(GyHKIMM 00OpaTHOM CTENEHU C HaTypaJIbHbIM MOKa3aTelIeM.

OnepupoBaTh MNOHATHSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHENHHas (QYHKIHMH; BBIIOIHATH
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHE UX I'PapUKOB.

CB000OHO omepupoBaTh MOHATUSAMU: IOKa3aTeNbHass U Jorapudmuyeckas (PyHKLIUHU, UX CBOWCTBA U
rpadyuKy; UCI0JIb30BaTh UX I'pauKH JJIs PELICHUs] ypaBHEHUI.

CB0oOOHO  omepupoBaTh  MOHATHAMU:  TPUTOHOMETPHUYECKAss  OKPY)KHOCTb,  OIpEJNCJICHHUE
TPUTOHOMETPUUECKUX (PYHKLIUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBate rpaduku GyHKIUHN A1 MCCIE0BaHUS IPOLIECCOB U 3aBUCUMOCTEH IpU pellIeHUH 33/1a4
U3 Jpyrux y4eOHBIX NPEAMETOB M PEaJbHOM JXKU3HU; BBIpaXaTbh (opMyldaMH 3aBHCUMOCTH MEXIY
BEJIMYUHAMU.

Hauaja maTeMaTHYeCKOI0 aHAJIU3A

CB00OOHO OIEPHUPOBATH MOHATUSAMH: apu(METHUECKass U TEOMETPHUYECKasi MPOTrpeccrs, OECKOHEYHO
yOBIBarOIasi FEOMETPUYECKAst IPOTPECCHsl; TMHEHHBIA U SKCIIOHCHIIMAIBHBIN POCT, (GOpPMYJIa CIOKHBIX
MPOICHTOB; KIMETh MPECTABIICHUE O KOHCTAHTE .

Hcnonp30BaTh Iporpeccuu Ui pelieHHsI peaibHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

CB00OIHO ONEpPHPOBATH MOHITUAMU: TOCIEAOBATEILHOCTh, CIIOCOOBI 3alaHUs MOCIICIOBATEIIBHOCTEH,
MOHOTOHHBIE W  OTPAHUYCHHBIC  IOCIEAOBATCIBHOCTH; TIOHUMAaTh  OCHOBBI  3apOKICHUS
MaTEeMaTUYECKOTO aHaIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

CB00OJIHO OmNEpUPOBATh MOHATHUSMHU: HENPEPBIBHbIC (DYHKIIMU; TOYKU pas3pbiBa rpaduka (QyHKIIHNH,
aCUMNTOTHI rpaduka GyHKIUU.

CB00OOJHO oOmepupoBaTh MOHATHEM: (YHKIHWsS, HENpEpbIBHAs Ha OTPE3Ke; IPUMEHSTh CBOWCTBA
HEMpPepBhIBHBIX (PYHKIIUHN A pelieHus 3aaau.

CB00OTHO OTIEpUPOBATh MOHATHAMU: TIEPBasi U BTOpas MPOM3BOIHBIE (DYHKIINH, KacaTelbHas K rpaduky
GyHKIHH.

BbruncnsaTe TpoM3BOAHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO U KOMIIO3UILIMU JABYX (YHKIIHM; 3HAThH
MIPOU3BOJIHBIE AIIEMEHTAPHBIX (DYHKITUI.

Hcnonb3oBaTh reoMeTpruecKkuidl U GU3NYECKUI CMBICI MTPOU3BOTHOM JUISI pEIICHUs 3a/1au.

MHo:xecTBAa U JIOTHKA

CB00601HO ONIEpUPOBATh MOHATUSMH: MHOXKECTBO, ONIEPAIIMH HA/l MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar AJis ONMCaHHUs PEaJbHBIX IIPOLIECCOB U SBICHU,
[IPU PELICHNH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB.

CB00OHO oOmNepupoBaTh MOHATUAMHU: OIpENIEIeHUEe, TeopeMa, ypaBHEHHE-CIEJCTBUE, CBOICTBO
MaTeMaTH4YeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS 1 HEPABEHCTBA.



2.COAEP) XAHUE YYEBHOI'O KYPCA

10 kaace
Yucsia 1 BBIYUCIECHUS

Panmonaneueie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE POOH, IPOIEHTHI, 0ECKOHEUHBIC MEPUOTUNICCKIEC
npoou. [Ipumenenne qpoo6eii v MPOIEHTOB IS PEIICHUs TPUKIIATHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciieil 3HAaHUH U
peanbHOM JKU3HHU.

JeiictButenpHble uyucia. PannoHanbHble W HUppallMOHANIbHBIE 4yucia. ApudMeTHYECKUE ONEepaluu ¢
JNEHUCTBUTENBHBIMU YncaaMu. Moayib IEHCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubamkEHHbIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUS], MPUKUKA U OIICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ uenbiM mnokaszareneMmM. bunom Hperotona. Mcnonb3oBanue mnoaxonsmed (opMbl 3amucu
JNEHUCTBUTENBHBIX YHCEN IJIsl PEIICHUS IPAKTUYECKUX 3a/1a4 U TIPEICTABJICHUS TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

Cremnenb ¢ palluOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIHLHBIM MOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa norapudma. [lecsTuuHbie U HaTypaIbHBIC JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHTEHC
YHUCJIOBOTO apryMEHTa.

YpaBHeHuUs1 U HEPaBeHCTBA

ToxxnmecTBa W TOXIECTBEHHBIE TpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHUs. PaBHOCHIIbHBIE
ypaBHEHUS U YpaBHEHUS-CIEACTBUSA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHHS MEJbIX U IPOOHO-PANMOHATLHBIX YpaBHEHUN U HEPaBEHCTB. MHOTOUYJICHBI
OT OJHOM mepeMeHHOM. JlelieHne MHOrouwieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorouneHnsl ¢
nensiMu ko3 punmnentamu. Teopema Buera.

[TpeobpazoBaHus YMUCIOBBIX BRIPAKEHUH, COJIEPIKANUX CTETICHN U KOPHH.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALUOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHIECHUS NTOKA3ATEIbHBIX YPAaBHEHUM.

[IpeobpazoBaHue BhIpaKEHUN, COIEPIKAIINX JOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI pELICHHS IOTAapU(PMHUUECKUX YPABHEHHH.

OcHoBHble TpuroHoMmerpuueckue ¢opmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemienne cucrem JNMHEHWHBIX ypaBHEHMH. MaTpuiia cUCTEMbl JIMHEHHBIX ypaBHEHHU. OmnpenenuTtelib
MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICI M CBOWCTBA; BBIYUCICHHE €ro 3HA4YEHUs, IPUMEHEHUE
ONPEEaUTENs JUIsl PELIEHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PemieHue NmpukiagHbIX 3alad ¢ MOMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHeHU. VMccneqoBanne NOCTPOEHHOM MOJIEH C IIOMOIIBIO MAaTPULL U ONIPEAEIIUTEIEH.

[TocTpoeHrne MaremMaTHUECKMX MOJENIEW pEeaJlbHOM CUTYallMM C IOMOILBIK) YPABHEHUU W HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX 33a/1a4 U 3a/1a4 U3 Pa3lIM4HbIX obOjacTeit
HayKHU U peaIbHOU KU3HH.

DyHKUUH U TPaUKHU

OyHKuus, crnocoObl 3aaanus Gynknun. B3anmuo obparusie ¢pynkuun. Komnosunus dynkuuii. I'padux
byHKIMH. DIeMeHTapHbIe peoOpa3oBaHus rpa@uKoB PYHKIUH.

Ob6nacth ompeneneHus M MHOXKECTBO 3HaueHW ¢ynkuuu. Hymu ¢ynkuun. IIpomexytku
3HAKOMOCTOSIHCTBA. UETHBIE U HeuéTHble QyHKuuU. [lepuoanyeckue ynkiuu. [IpoMekyTku MOHOTOHHOCTH
¢byHkuu. Makcumymbl ¥ MUHUMYMBI (yHKIMU. HauOonbiiee u HauMeHbllee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4yHasi U OPOOHO-THHEWHAss (YHKIHMU. DIEMEHTapHOE HCCIEeI0BAHUE U TOCTPOCHHE
UX IrpauKoB.

CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IIeNbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOpHS N-0if CTeNeHH KakK (PyHKIIMH 0OpaTHOM CTENEeHH C HATypalbHBIM MOKa3aTelleM.

[TokazarenpHass u Jorapudmuueckass GyHKIHMH, WX CBoWcTBa M rpaduku. Mcmonb3oBanue rpadukoB
GbyHKIUH U1 pelieHus] ypaBHEHHH.

TpuronomeTrpuyeckass OKPYKHOCTb, ONpEICIIEHUE TPUTOHOMETPUUYECKUX (PYHKIHUNA  YUCIOBOTO
aprymMeHra.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEANIbHBIX MPOIeccax U sIBICHUSX. | paQuKu peanbHbIX 3aBUCUMOCTEH.
Hauvana maTteMaTn4eckoro aHajimsa



[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs TOCIEAOBATEIBHOCTEH. METOI MaTeMaTU4eCKOW WHIYKIIHH.
MOHOTOHHBIE U OrpPaHUYEHHBIE IIOCIEA0BATEIBHOCTU. VICTOpUS BO3ZHMKHOBEHHsS MAaTEMaTUYECKOIO aHAJIA3a
KaK aHaJIn3a 0ECKOHEYHO MaJbIX.

Apudpmernueckass M TeOMETpHUYECKass mporpeccud. beckoHeyHO yObIBaromias TIeoMeTpHYecKas
mporpeccus. Cymma  OeCKOHEYHO  YOBIBAIOIIEH  TeOMETpUYEecKo — mporpeccud.  JIMHEHHBIA H
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyna CIOKHBIX IIPOLEHTOB. VCIoOnb30BaHHE IIPOrPECCHM UL
pelIeHus peasIbHbIX 3a7a4 IPUKIIAJHOTO Xapakrepa.

HenpepeiBable GpyHKIMK M WX cBoWcTBa. Touku paspsiBa. AcUMNOTOTH rpadukoB (yHkumii. CBoiicTBa
(GyHKIMH HempephIBHBIX Ha OTpe3Ke. MeToJ MHTepBAIOB Ui PEUICHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HEeNpepbIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas u BTOpas mpousBogHbIE (QyHKIHH. OnpeneneHue, TEOMETPHUSCKHA W (U3UUECKUH CMBICIT
IIPOM3BOJIHOM. YpaBHEHHE KacaTelbHON K IpaduKy QyHKIIHH.

[IpousBoHbie 3neMeHTapHbIX (pyHKIMH. [Ipon3BogHAas cyMMBl, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUU
GyHKIMH.

MHoKecTBa M JIOTHKA

MHo3xecTBO, onepalnuy HaJ MHOXKECTBaMHU U MX cBoicTBa. /luarpammsbl Ditnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO aIlapara JJis ONHACAHUs PEABHBIX MPOLECCOB U SBJICHWM, IIPA PELICHUU 3a/1a4
U3 IpyTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTH4YEeCKOro OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PAaBHOCHJIBHBIE YPABHEHUS.

3. TEMATHYECKOE INTAHUPOBAHHUE YYEBHOT'O KYPCA

HasBanmue pasgena KonuvecTBo yacos KoaunuecTBo
KOHTPOJILHBIX padoT

IloBTOpPEHUE 4 1
MHokecTBO 24 2
ENCTBUTEILHBIX YUCEIL.

MHOTO4IEHEI.
Panmonanbubie

ypaBHEHUS U
HepaBeHCcTBa. CUCTEMBI
JIMHEHHBIX YpaBHEHUMN
OyHKIMU U TpadUKHU. 12 1
Crenennas pyHKIUS C
1[eJIbIM TIOKa3aTesIeM
Apudmernueckuit 18 1
KOpEHb N-Oii CTETeHH.
UppanmonansHbie
ypaBHEHUS
[TokazarenpHast QyHKIUS. 10 1
[TokazarenbHbIC
ypaBHEHUS
Jlorapugmuueckas 18 2
byHKIHS.
Jlorapudmmueckue
ypaBHEHUS
Tpuronomerpuueckue 22 1
BBIPOKEHUS U YPABHEHHUSI
[locnepoBarenbHOCTH U 6 1
IPOrpeccuu
HenpepbiBHble (QyHKINU. 20 1
[IponsBoHas




[ToBTOpeHue, oOoOIICHME, 2 2
cucTeMaTu3anys 3HaHu!
Hroro 136 12
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