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1.Ilnanupyembie pe3yJIbTAaThl 0CBOCHHUSI Y4eOHOI0 NpeaMeTa.

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTuAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (U3NUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HapaBJIeHHOCTH;



7) IKOJIOTHYECKOT0 BOCIIHTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eTOBEUECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTUYeCKOU
KYJIbTYpOU KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH MPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jornueckue aeicTBUs:

BBISIBJISITH M XapaKTEpPU30BaTh CYLICCTBEHHbIE MPU3HAKU MaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBaHUS /17151 000OIICHUS U CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIHMpPOBaTbH M  NPEOOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpEAaratb KpUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieNaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHUH;

IPOBOJNUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMBbIE ¥ OT MPOTUBHOTO), BEICTPANBaTh apTyMEHTAINIO, IPUBOIUTE MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOjeMy,



yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3y, apTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (OPMYIMPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIllECCa, a TaKXKE BbIIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATH AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPECTABIICHHUS;

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIIEHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I n
neJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$[ B yCTHBIX
N IIMCBbMCHHBIX TCKCTaxXx, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B XOJIe¢ OOCYXKJICHHUS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jIMYUe W CXOJICTBO TO3HUIMNA, B KOPPEKTHOU (opme
bopMyITHUpPOBAThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOO/IHO ONIEPUPOBATH MOHITHIMHU: HEMTPEPHIBHBIC (PYHKITHH, TOUYKH Pa3phIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBaATh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.



2. Conepxanne y4e0OHOro nmpeaMera

Yuciia 1 BHIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoauueckue npodu. Ilpumenenune npoOGeil M HMPOLEHTOB s
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUW U PEaNIbHOU KU3HH.

JlelictBuTenpHple 4nciia. PanMOHAIBbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue  onepanuu € JACUCTBUTEIBHBIMH  4HCIaMd.  Moynb
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHMSI, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapupm wyumcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJibHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHHYC M APKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YpaBHEHHs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorousieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METOJTbI pEIICHHS
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIBbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.
Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHul. Onpenennurens MaTpuLbl 2X2, €ro reOMETPUYECKU CMBICI U CBOMCTBA,



BBIYKCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONpPENEIUTENs JJI1 PElICHUS CUCTEMBbI
JVHEUHBIX ypaBHEHUW. PelleHne npukiIagHbIX 3ajad C IIOMOIIBK) CUCTEMBI
JIMHEWHBIX yYpaBHeHUU. MccnenoBanue noCTpOCHHONW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaTbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CrMocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosummst pynkiuii. I'paduk  QyHkium. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuUéTHBIE pyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEXKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JIpOOHO-TIMHEWHasT (PYHKUUU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHasi (pyHKLHMS C HATypaJlbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENEeHU KaK (PyHKIIMKA 0OOpaTHOM CTETeHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

OyHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbBIE OCTIEA0BATEIbHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHajlu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETPUYECKOM
IIPOIrpEeCCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia ClI0KHBIX
npoueHTOB. Mcnosb30BaHWE TPOTrpecCHH JIA  PELICHUS pealibHbIX —3a7ad
IPUKJIAJHOIO XapaKTepa.

HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIUMI 1715 petieHus 3aay.

[TepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenne, TeOMeTpUIECKUl 1
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpomsBogHass ~ cymMBl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—BenHa. IlpuMeHeHue TEOPETHKO-MHOXXKECTBEHHOIO —ammapara JJis
ONKCaHUsl pealbHbIX IPOLECCOB U SBJICHUM, MPH pPELIEHUH 3a1ad U3 APYTux
y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPABHEHUS.



3. TemaTuueckoe NiaHUpPoOBaHUE, B TOM YUC/Ie C yYyeToM paboueii nporpammbl

BOCNMUTAHUA, C YKa3daHUem Kosin4yecrtea 4acoB, OTBOAMMDbIX Ha OCBOeHuUue Kam,qoﬁ TeéMbl

Ne HanMeHoBaHHe Koamyecrso 1acos OCHOBHbIE HanpaBJIeHUS
7 Pa3ieioB U TEM B KourpoJubnbie | IIpakTnuyeckue BoCTHTaTE/IbHO
cero JesATeIbHOCTH
- nporpaMmMbI padoThI padoThbI
MHoOXkecTBO
N [IpuobuieHue petell kK
JeHCTBUTENBHBIX KYJILTYPHOMY HAC/TEHIO
qrcel. (4)
MHoOrouJyieHsl. Monynspusanus
1 PanmonansHbie 24 1 Hay4YHbIX 3HAaHUU Cpeju
ypaBHEHHUS U nere (5)
HEpABEHCTBA. ®usnyeckoe BOCIMTaHHE
CucreMbl TUHEHHBIX 1 dopmuposarne
ypaBHeHuil KYJIbTYpbI 3/J0pOBbs (6)
[laTpuoTuyeckoe
BOCIIUTaHUE 1’}
dbopmMupoBaHUe
POCCUMCKOH
Dynkumm u UJIEHTUYHOCTH (2)
rpauKm. /lyXOBHO-HpPABCTBEHHOE
2 CremnenHas 12 1 BOCIIUTAHHE JleTed Ha
@yHKHHﬂ C LIEJIBIM OCHOBe pOCCI/If/'ICKI/IX
IIOKa3aTelieM TpaAuLMOHHBIX
neHHocTel (3)
[IpuobuieHue [feTed K
KyJIbTYPHOMY HacJeJuI0
(4)
['paxxaHckoe
BocnuTaHue (1)
[TaTpuoTuyeckoe
BOCIIUTaHUE U
Apudmernueckuit dopMupoBaHHe
KOPEHb N-01 POCCUMCKOH
3 CTETICHH. 15 1 UJIEeHTUYHOCTH (2)
HppaunonanbHbie [lonynsipusanus
ypaBHEHHSI Hay4YHbIX 3HAaHUMU cpeau
netei (5)
[IpyuobieHue JleTed K
KyJIbTYPHOMY HacJeJuI0
(4)




['paxxzaHckoe
BocnuTaHue (1)

[TokazarenbHas Monyaspusanus
yHKms, 10 HAay4YHbIX 3HAaHUW Cpenu
[TokazaTenbpHbIC netei (5)
YpaBHEHUA HpI/IO6LL[eHI/Ie AeTefI K
KyJIbTYPHOMY HacJeJ1I0
(4)
[laTpuoTuyeckoe
BOCIIUTaHUE U
Jlorapugmmueckas dopMupoBaHHe
(yHknus. 18 POCCUHCKOH
Jlorapudmuueckue WI€HTUYHOCTH (2)
yYpaBHEHHS ®usnyeckoe BOCIMTaHHE
v dbopmMupoBaHue
KYJIbTYpPbI 3/,0pOBbsl (6)
/lyXOBHO-HpPABCTBEHHOE
BOCIMTaHUE JeTeld Ha
TpHroHOMETPHYECK OCHOBe POCCUHCKUX
1€ BBIPOKCHHS U 22 TpaﬂHuHofl HBIX
neHHocTel (3)
YPpaBHCHHA [IpuobuieHue petell kK
KyJIbTYPHOMY HacJeJuI0
(4)
[laTpuoTuyeckoe
BOCIIUTaHUE U
dopMupoBaHUe
pPOCCUMCKOH
IlocnemoBareabHOCT 10 UJIEeHTUYHOCTH (2)
U 1 IIPOrpeccuu JlyXOBHO-HpaBCTBEHHOE
BOCIMTaHHe [JeTed Ha
OCHOBEe POCCUMCKUX
TpPaJMLIUOHHBIX
neHHocTtei (3)
['paxkpanckoe
BocnuTaHue (1)
HenpepsiBHbie Honynispusanus .
Hay4YHbIX 3HAaHUMU cpeau
GbyHKIMH. 20 nereit (5)
IIponsBoanas [IpuobuieHue JeTel K
KyJIbTYPHOMY HacJIeJU10
(4)
ToBTOpEHHE, /lyXOBHO-HpPaBCTBEHHOE
0606meHHe, BOCIIMTAaHHWE JeTeld Ha
S OCHOBEe POCCUUCKHUX
CUCTEeMAaTH3aIIHS
. TpPaJMLIUOHHBIX
3HAHUU

1ieHHocTel (3)




[IpuobuieHue petell kK
KyJIbTYPHOMY HacJeJuI0
(4) [Tonynsgpusanus
HAay4YHbIX 3HAaHUW Cpenu
jgetei (5)

OBIIEE
KOJIMYECTBO YACOB
I10 [TPOTPAMME
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