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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS YHEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3UIMM  OOydYalIlerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBAa, NMPEACTABICHUE O MAaTEMaTHMUECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MpOIEeAyp TIpakJaHCKOTO oOliecTBa
(BBIOOpPBI, OMPOCHI U JAPYTO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIILHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOTO BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh POCCUMCKON I'pa)IaHCKOW MICHTUYHOCTH, YBAXKECHHS K MPOILJIOMY U
HACTOAILEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCUMCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, HMCIOJIb30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOro  Haponaa, Cc(HOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU W JCSTENIBHOCThIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHHUE
YCTOWYUBOTO OyAyIIETo;

4) 3¢TeTHYECKOTr0 BOCIIMTAHUS:

ACTETHYECKOE  OTHOIIEHHEe K  MHpPY, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHATh MAaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u 0e3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYyJy, OCO3HAHUE IIEHHOCTH TPYIOJIIO0MS, HHTEPEC K Pa3IMUHBIM chepam
npohecCHOHANBFHOM AEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTUYECKOI HalpaBIeHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYyNIbTypbl, TMOHUMAHHE BIUSHHUS COLMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JieM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAHUPOBAHUE
MOCTYTIKOB ¥ OLICHKU WX BO3MOXXHBIX TOCJIEACTBUN JJIsl OKPYKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HAayKH Kak cqepsl
YeJIOBEUECKOU JIEATENIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALIUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTypOl KaK CPEeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh IPOEKTHYIO U UCCIEI0BATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBepPCAJIbHbIC YUeOHbIe AeliCTBUS

Ba3zoBble JJornuyeckue aeiicTBuA:

BBISABIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MNPU3HAKM MaTEMaTUYeCKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMH, (OpMyJIUpOBaTh ONpEAETICHUs MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 000OUICHHUA U
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh M NPeoOpa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpEYHs B (hakrax,
JAHHBIX, HaONIONEHUSX W  YTBEPKICHUAX, IpeiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JiefaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKU, JEIAYKTHBHBIX M WHAYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEJILHO JI0KA3aTeIbCTBA MAaTEMaTHUECKUX YTBEpXkAECHUH (IpsMble U
OT IMPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIUI0, IMPUBOJAUTH NPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BbIOMpaTh cHocob pemeHus ydeOHOW 3ajaud (CpaBHMBAThb HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble ucciie1oBaTe1bCKUeE 1 CTBHA:

UCTIOJIF30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (PUKCUPYIOIIME HPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEJ0BaHHE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMAaTUYECKOTO OOBEKTa, SIBJICHHS, IPOLECCa, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00bEKTaMH, SIBICHUSMU, IPOLIECCaMH;

CaMOCTOSITENbHO (OPMYJIMPOBAaTh O0OOIIEHNS U BBIBOJABI MO Pe3yibTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUIaTh MPEAIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmei:

BBISBJIATH Je(UINTHl HHGOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIIPOC M IS
peILlIeHus 3a]a4H;

BbIOMpaTh MH(OpPMAlMIO W3 HCTOYHUKOB pA3IUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (opM
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, NPEACTaBIsATh €€ B  pasauuHbIX  (opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HHGPOpPMAMM IO CaMOCTOSTEIbHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eiicCTBUS

OO0menue:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU M LEISIMHU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U NMUCHBMEHHBIX
TEeKCTaX, JaBaTb IIOSICHEHHs II0 XOJy peHIeHUs 3aJa4d, KOMMEHTHUPOBAaTh IOJy4YECHHBIN
pe3yibTar;

B XoJle 00CYy)XJIeHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbI, MPOOIEMBbI,
pelraeMon 3aJa4y, BBICKA3bIBAaTh WJEU, HALCJICHHBIC HA IIOMCK PEIICHMs, CONOCTAaBIATH CBOU



CYXKIEHHS C CYXJIEHUSIMU JIPYIHMX YYacTHHUKOB JMaora, oOHapy»XUBaTh pa3jHyuue U CXOJACTBO
MO3HLIMH, B KOPPEKTHOU popme HopMyTupOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3yNbTaThl PEIICHUs 3aJauyd, SKCIEPUMEHTa, HCCIEAOBaHHUSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS € Y4Y€TOM 3aJad4 [pe3eHTalud U
0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHble yHHBepPcaJibHble YueOHbIe 1elCTBUSA

Camoopranu3zanusi:

COCTaBIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOMPATH CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAIBHBII HHTELJIEKT:

BJIa/IETh HABBIKAMU MO3HABATEIHLHOW peQUIeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIUTENBHBIX TIPOIECCOB, WX pE3yJIbTaTOB, BIAACTh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3a7add, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATH IPUUUHBI JOCTUKCHHS
WIH HEIOCTWDKCHUS PE3yJIbTaTOB JCSITEILHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHUMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M WHIUBUAYATbHONH pabOTHI MpH
pemieHnH y4eOHBIX 3a7ad, NPUHAMATh IeJIb COBMECTHOW JCSITEILHOCTH, IUTAHHPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpenenarTb BUABI padoT, IOTOBapHBAaThCs, OOCYXKIAaTh
MIpoILIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0O0CYykAeHUS, OOMEH MHEHH, «MO3TOBbBIE
IITYPMBD) M HHBIC), BBITIOJNHATH CBOIO YacTh PabOTBI M KOOPIWHUPOBATH CBOW JICHCTBUS C
IPYTMMH 4YJI€HaMHd KOMAaHIbl, OILIEHHWBAaTh KAayeCTBO CBOEro BKIajga B OOMIMIA MPOIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

NPEJMETHBIE PE3YJIbTATHI

K konny ob6yuenuss B 10 kiacce oOydarolmuiics HOJYYUT CIEAYIOIIME HpPEeIMETHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anrebpa M Haudana
MaTeMaTHYECKOI0 aHaJIu3a»:

Yuciia ¥ BbIYUCIICHUSA:

CBOOOJHO ONEpPUPOBATh MOHITUSIMU: PALlMOHATIBHOE YHCIIO, OECKOHEUHasl MepHOANYecKast
NpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAIllMOHAIBHBIX M JAEHCTBUTEIBHBIX
YHCcell, MOJYJIb IEUCTBUTEIBHOTO YHCIIA;

OPUMEHSTH IPOOH U MPOLEHTHI JIsl PELIeHNs MPUKIIAIHBIX 3a/1a4 U3 Pa3IUUHBIX OTpacien
3HAHWM U peasbHOM )KU3HU;

OPUMEHATh NPUOTMKEHHBIE BBIYMCICHUS, MPAaBUJIA OKPYTJICHUS, MPHUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTEMEHb C LEJbIM IOKa3aTeJeM, HCIOJIb30BaTh
NOAXOANIYI0 (hOpMy 3amucH JIEHCTBUTENbHBIX YMCET JUIsl pEelIeHHs MPaKTHYeCKUX 3a7ad U
NpEeCTaBICHUS JAHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTETIEHU;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTETIEHb C PallMOHAILHBIM IT0Ka3aTelIeM;

CBOOOZHO ONEpUpOBaTh MNOHATHUAMHU: JIOTapudM dYHCIA, JECATHYHbIE U HaTypaJbHbIE
JorapuQMmsl;



CBOOOJHO ONEpPUPOBATh IMOHATUAMU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJIHO ONEPHPOBATH NOHATUSAMM: TOKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHUsS U yPABHEHUS-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IOPUMEHATh Pa3IMyYHble METOAbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-pAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB ISl PELICHUSI HEPAaBEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: MHOTOWIEH OT OJHOW NEePEeMEHHOW, MHOTOUIEH C
HenbpiMd - Kod(pQUIMEeHTaMH, KOPHH MHOTOWIEHA, MPUMEHATh JEJICHHE MHOrowWwIieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penienus 3anay;

CBOOOJHO ONEpUPOBATH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuIia,
ONpEACIUTENb MaTpULBl 2 X2 W €ro TIeOMETPUYECKHH CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BbIUUCICHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN ISl PEIICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYALMH C IOMOLIBIO CUCTEMBI
JUHEHUHBIX YPaBHEHMM, WCCIEI0OBaTh IIOCTPOCHHBIE MOJENIM C IIOMOIIBIO MAaTpull U
OIpeACIUTENEH, UHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3YJIbTAT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ NPEOOpa30BaHMsl YUCIOBBIX  BBIPQKEHUHM, COJEpXKallUX CTENeHH C
palOHAIBHBIM I10KA3aTEIEM;

UCIOJIb30BaTh  CBOMcTBa  JiorapuMoB Ui npeoOpa3oBaHUS — JIOrapupMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  IMOHATUSAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX0I0B
VI OCYLIECTBIISAS IPOBEPKY KOPHEN;

OPUMEHSATh  OCHOBHBIE  TPHUTOHOMETpHUYECKHME  (GOpMYJBl Ui [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSIThH
HEeo0Xo1uMble (OPMYIIBI IS pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEJIMPOBaTh pealibHble CUTYallUW Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA [0 YCIOBHUIO 3aJayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUpOBaTh MOHATUAMHU: (QYHKIUS, CHOCOObI 3aJaHusl (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUMHU, KOMMO3UIMUSA (yHKIMH, rpaduk (yHKIMH, BBIIOIHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpaduKoB PyHKINIA;

CBOOOJTHO ONEepUpOBaTh MOHATHSIMU: 00JAcCTh ONpEAETeHHUSs M MHOXKECTBO 3HAYCHMH
GyHKIUY, HyId QYHKLIUHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: YETHbIE U HEUETHBIC (YHKLUHU, MEPUOAUYECKHE
GYHKIUM, TPOMEXYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl W MHMHHUMYMBI (YHKIUH,
HanOoJIbIlIee 1 HaUMEHblIIee 3HaueHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBATH MOHATHSMH: CTENeHHas (YHKUUS C HATypaJbHBIM M IEJIbIM
nokasaresueM, rpaduk CTENeHHON (YHKIMU C HAaTypajJbHBIM M LENbIM IOKa3aTeleM, rpaduk
KOpPHSI N-Oi CTENEeHM KaK (QYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHBIM IOKa3aTeleM;

ONEepUpOBATh MOHATUSAMH: JIMHEHHAas, KBaJgpaTHUHAs M JApOOHO-IMHEHHas (yHKIUH,
BBITMIOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEepUpPOBaTh MOHATUAMU: IOKa3aTeJIbHas M Jorapupmuueckas (QyHKIHH, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIIeHHs YPaBHEHUI;

CBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPHUUYECKAsi OKPY)KHOCTb, OIpeIesieHHe
TPUTOHOMETPUYECKUX (YHKIMI YUCIOBOTO apryMEHTa;



UCIOJIb30BaTh IpauKu (YHKUMH JUIsI UCCIENOBaHMs IPOLIECCOB M 3aBHCHUMOCTEH IpH
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BbIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJIHO ONEpHpPOBAaTh MOHATUSAMM: apupMeTHdecKas U TeoMeTpuyecKas Mporpeccus,
OeckoHeuHO yOBIBarOIIasi FreOMETPUIECKasi MPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATbHBIX 33/1a4 MIPUKIJIATHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU:  IOCJIENOBATEILHOCTh,  CIOCOOBI  3aJaHMs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OTPaHMYCHHBIE ITOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: HENpPEpbIBHBbIC (YHKIMH, TOYKU pa3pbiBa rpaduxa
(GyHKIMH, aCUMIITOTHI Tpadrka GyHKIINUH;

CBOOOJTHO OMEpUpPOBATh MOHATHEM: (YHKIHSA, HENpephiBHAsS Ha OTpe3Ke, MPUMEHSTH
CBOWCTBA HENPEPBIBHBIX (DYHKLMH IS peILeHHs 3a/1a4;

CBOOOJHO ONEpUPOBaTh TOHATHSIMH: TIepBasi W BTOpas NPOM3BOJIHBIC (DYHKIHH,
KacaTeNnbHast K rpaQuKy QyHKIIHH;

BBIYUCIISAITE TPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUH JIBYX
(GyHKUMH, 3HaTh IPOU3BOHBIC 3JIEMEHTAPHBIX (PYHKLUH;

UCTIOJIF30BaTh T€OMETPUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

MuoxecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOXECTBO, OTIEPAIIMU HAJl MHO)KECTBAMH;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJs OMUCaHMs peallbHbIX MPOLIECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX yUYEOHBIX IPEAMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATUSAMHU: OIpEAEIeHHE, TEOopeMa, YpaBHEHUeE-CIIEeICTBUE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIC YpaBHEHHS U
HEPaBEHCTBA.

e cBOOOJHO ONEPHUPOBATH OCHOBHBIMHU IMOHATUSMHU CTEPEOMETPUHU NPH PELICHUU 3a/1ad U
IIPOBEICHUHN MaTEMAaTHUYECKUX PACCYKACHUM;

e IPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELICHUU T€OMETPUYECKUX
3az1ay;

e Kiaccu(uUUpoBaTh B3aMMHOE PACHOJIOKEHHE NPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHUSMH, CBA3aHHBIMU C YIJIaMH B TPOCTPAHCTBE: MEXIY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSIMOM U IJIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CBOOOJHO pAacloO3HaBaTh OCHOBHBIE BUABl MHOTOIPAaHHUKOB (MpU3Ma, NHpPaMHUAA,
IpSMOYTOJIbHBIN Mapasuienenunesn, kyo);

e KJaccu(ULIMPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS [ KiacCU(UKaIH;

e CcBOOOJHO ONEpPUPOBATH TOHATHSIMH, CBS3aHHBIMM C CEUEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJHATH MapauieNbHOE, IEHTPAJIbHOE U OPTOTOHAIBHOE MPOEKTHpOBaHUE (HUTyp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust pUryp Ha ImiIoCKOCTH;

e CTPOMTb CEUYEHHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBINOJHATH (BHIHOCHBIE)
IJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYD: BU CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAJM  IIOBEPXHOCTEH  MHOTOTPAaHHUKOB (TIpuU3Ma, MHUpaMuia),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyJT;

e CcBOOOJHO OIEPUPOBATH MOHATUSAMHU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb H
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPBI;

e CcBOOOJIHO OMEPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPJHMHATaM B
IIPOCTPAHCTBE;



e  BBINOJHATH JICHCTBHS HAJl BEKTOPAMHY;

e pelmarh 3aJa4yd Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH M HaXOXKJIEHUE
FEOMETPUYECKUX  BEJIIMYUH, [PUMEHSS  U3BECTHbIE  METOABl IPU  PELICHUHU
MaTeMaTUYECKUX 3aJay OBBIIIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH;

e NPUMEHATh NPOCTEUIINE NPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3aay;

e U3BJIEKAaTh, IPEOOPA30BBIBATH U UHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpHYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

e NPUMEHSATH MOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH M AHAIM3UPOBATH pEabHBIC
CUTyallUd, NPUMEHATh W3Y4YCHHbIE I[OHATHS B IPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4ecKu chopMyIMPOBAHHON MPOOIEMbI, MOJIEIUPOBATh PEAlIbHbIE CUTYallUU Ha
A3bIKE TEOMETPUHM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIM C  MCIOJIb30BAHUEM
FEOMETPUUECKUX MOHATHI U TeopeM, alrapara ajlreOpsl, perarbh MpaKTHYeCKUe 3aauu,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUECKUX BEJIINYUH;

e HMETh IpPEJCTaBICHUsS 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUU KaK COCTaBHOM YacTH
(dyH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.

K konny obOyuenuss B 11 kiaacce oOydaroluiicsi HOJYYUT CIEAYIOLIME NPEAMETHbBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO ONEpUPOBATh NOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HATYpaJIbHBIX U LEJbIX YMCEIl, UCIOJb30BaTh NpU3HaKK AeauMocTy nenslx uucen, HOJl u HOK
HaTYpaJIbHBIX YHMCENl JJIsl PEeLeHUs 3a7a4, IPUMEHATh alroput™ EBkinna;

CBOOOJIHO OIIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alUChIBATh HATYypaJIbHbIE YHCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OIEPHUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YUCIO U MHOXXECTBO KOMIIJIEKCHBIX
YHcell, MPe/ICTaBIsATh KOMIUIEKCHbIE YHClia B alre0panueckoll U TpUroHOMeTpuueckoil ¢opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHHUS] M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HMppallMOHANbHbIE,  IOKa3aTelIbHbIE U
JorapuMuyUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX IIEPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelieHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEpUPOBATh MOHITHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEeo0Xo1uMble (OPMYIIBI ISl peIlIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH M HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHHsI CUCTEMBI U COBOKYITHOCTEN
pallMOHATIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUYECKUX YpaBHEHUH U
HEPABEHCTB;

pemarth paldoOHAIbHbIE, WpPpPAlUMOHAJbHBIE, IIOKa3aTelbHbIe, JIOrapupMUUYECKHEe U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAINE MOTYJIN U TapaMETPhI;

MPUMEHSTH TpaduyecKkue METOIbl AJIsl pelIeHHs] ypaBHEHUN U HEPABEHCTB, a TaKXke 3aJ1ad
C mapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTYyalluh Ha $3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/layM, HCCIEN0BaTh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEpIPETUPOBATh MTOJIYUYEHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTpPOUTHh TpapuKU KOMIO3UIUHU (YHKIMH C MOMOIIBIO0 3JIEMEHTAPHOIO HCCIETOBAHUS U
CBOWCTB KOMITO3UIIMH JBYX (PYHKIIHII;

CTPOUTH T€OMETpUUECKHe 00pa3bl ypaBHEHHI U HEPABEHCTB HAa KOOPAMHATHOM IIOCKOCTH;

CBOOOJTHO ONIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHSTh QYHKLINHU AJI1 MOJIETMPOBAHUS U UCCIIEIOBAaHUS pPealbHBIX MPOLIECCOB.



Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIIONIb30BaTh TMPOM3BOJHYIO ISl HCCIENIOBaHUS (QYHKIMH HAa MOHOTOHHOCTh W
IKCTPEMYMBHI,

HAXOJWTh HANOOJbIIIEe U HAMMEHbIIIEeE 3HAYCHHS (PYHKIIMHA HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIYYILEro PEelieHHs] B MPUKIIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS ONPENCTICHHS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTO (OPMYJIION WK TpaduKoMm;

CBOOOIHO ONEPHUPOBATH TOHATUSMU: TIEPBOOOpa3HAs, ONPEACIEHHBI HHTETPAJ, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hproorona-
JleriOnuna;

HAXOJUTh ILIOUIAIU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO HHTETpaIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HA TPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHH,

peliaTh MpUKIAAHBIC 33/1a4d, B TOM YHCJIE COMHAILHO-DKOHOMUYECKOTO M (PU3UIECKOTO
XapakTepa, CPeICTBAMH MAaTEeMaTHIECKOTO aHAIH3A.

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATHSMHU: HATypalbHOE W 1€JI0€ YHCIO0, MHOXKECTBA
HATYpaJIbHBIX U LENbIX YHCEN, UCIIOJIB30BaTh NMPU3HAKU Aenumoctu nensix yucesn, HOJ u HOK
HaTypaJIbHBIX YHMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTaTKa IO MOJYJIIO, 3allMChIBaTh HATypaJbHbIE YHCIIA
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHMCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIa B alre0pandyeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHE OTIEPALIMU C HUMH U N300paXkaTh HA KOOPMHATHOW TUIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJAHO  oOmepupoBaTh  TMOHATUSAMHU:  HUPPALMOHAIbHBIE,  IOKa3aTeJIbHbE U
JorapupmMHUECKUEe HEPABEHCTBA, HAXOANUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MIEPEXOI0B;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPABHEHHUS,

CBOOOJTHO OINEPHUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoO0XxouMble (POPMYJIBI JISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEMN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, [IOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHMH U
HEPaBEHCTB;

peliath palUOHANbHbIE, HpPpALMOHAIBHBIE, MOKa3aTeJbHbIC, JIOrapupMHUUYECKHe WU
TPUTOHOMETPUYECKNE YPABHEHHS U HEPABEHCTBA, COJIEP KAIAE MOYJIN U ITapaMeTPBhI;

OPUMEHSATH TpapuuecKue MEeTObI Il pellleHUs] ypaBHEHUI U HEPaBEHCTB, a TakXKe 3ajad
C IapaMeTpaMy;

MOJICIUPOBaTh pEalbHblE CHUTYallUd Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKECHUS,
YPAaBHEHUsI, HEPAaBEHCTBA W HX CHCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATh MOCTPOCHHBIE
MO/IENIU C UCIIOIB30BAHUEM alllapaTa ajareOpbl, THTEPIPETUPOBATH MOTYYEHHBINH pPe3ysIbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKU KOMIIO3UIMU (YHKIHMH C TOMOUIbIO 3JEMEHTAapHOTO HCCIIEAOBAHUS U
CBOWCTB KOMITO3UIIMH JBYX (PYHKIIHII;

CTPOUTH F€OMeTpUYecKre 00pasbl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM IIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MPUMEHSTh QYHKLINHU AJI1 MOJIETMPOBAHUS U UCCIIEIOBAaHUS pealbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKkoro aHajmsa:

UCIIOJIb30BaTh TMPOM3BOJHYIO JJIsi HCCIEA0BaHUS (PYHKIMM HAa MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXOJUTh HauOoOJIbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMY HEPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOAHYIO JUTSI HAXOXKICHUS HAWJIYYILIEro PelieHHs] B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, ISl ONpENeJICHHs CKOPOCTH U YCKOPEHUs
nporiecca, 3aJaHHOTO (OPMYIION HITH rpaduKom;

CBOOOIHO ONEPHUPOBATHh TOHATUSMU: TIEPBOOOPa3HAs, ONPEACIEHHBI HHTETPAJ, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpai mo Qopmyne HproToHa-
JleriOnuma;

HAXOJUTh ILIOUIAIU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO0 HHTETpaIa;

UMETh MPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HA TPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHHI,

peliaTh MpUKIAAHBIC 33/a4d, B TOM YHCJIE COMHAILHO-DKOHOMUYECKOTO U (PU3UIEeCKOro
XapakTepa, CPeICTBAMH MAaTEeMaTHIECKOTO aHAIH3a.



