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IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueObHoro npeamMera «MareMaTukay J0HKHO 00eCeYBaTh IOCTHKEHHE
Ha YpOBHE CpEeHEro o0iero oopa3oBaHus CAEAYIOUUX TMYHOCTHBIX, METANPEIMETHBIX
Y TIPEJIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  MpPOrpaMMbl  y4eOHOro  mpeaMera
«MaremaTuka» XapaKTepU3yIOTCS:

['paxxnanckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKJAHCKOW TO3UIMU OOYYAIOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHYECKHX
OCHOBaxX (DYHKIITMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUMN, TPOLIETYp IPasKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHl U Mp.), YMEHUEM B3aWMOJICUCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBMHM C WX (YHKIUSIMH M Ha3HadeHHeM. llaTpuornueckoe
BOCITUTaHUE:

c(hOPMUPOBAHHOCTHIO POCCUICKOW T'pakTaHCKOW HIEHTUYHOCTH, YBAXKECHHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MAaTeMaTHKH{, IIEHHOCTHBIM OTHOIICHHEM K
JTOCTIKEHUSIM POCCUMCKUX MAaTEMaTHKOB M POCCHUHCKONM MaTeMaTHYEeCKOM IIKOJIBI, K
WCITOJIB30BAHUIO ATUX JOCTHKCHHUN B IPYTHX HayKaX, TEXHOJOTHAX, cPepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEW POCCHUUCKOTO0 Hapona; c(HOopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO TIOBEJICHMS, CBS3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKEHUN HAYKU U JIEATEIIBHOCTBHIO YYEHOTO; OCO3ZHAHUEM JIMYHOTO
BKJIaJia B IOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas OSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUN, PacCy>KIEeHUN; BOCIIPUUMYUBOCTBHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTRBA.

dur3nuecKOe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHITh MAaTEeMAaTHUYECCKUE 3HAHUS B MHTEpPECcax
310pOBOTO M 0Oe€30macHOro olpasa >KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO  (3I0POBOE TUTaHHWE, COAJaHCHPOBAHHBIM PEXHM 3aHATAH M OTIbIXa,



peryispHas (u3nyeckass aKTUBHOCTH); (DU3WYECKOrO COBEPIICHCTBOBAHUS, TIPH
3aHATHUSIX CTIOPTUBHO-03I0POBUTEIILHOMN JESITEIIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYIy, OCO3HaHHWEM IIEHHOCTH TPYIOJIOOUS; HMHTEPECOM K
pasnuIHBIM chepam nMpodhecCHOHATBHON TSI TEIIbHOCTH, CBSI3aHHBIM C MATEMATUKON 1 €€
NPUIOKCHUSIMUA, YMEHHUEM COBEpIaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccun u
peaan30BBIBaTh COOCTBEHHBIC YKM3HEHHBIC IUIaHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO HAa TMPOTSHKCHWH BCEH JKU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTHUeCKOM
HaIPaBJICHHOCTH.

DKOJI0rI4eCcKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBHIO ~ DKOJIOTMUECKON  KyJIbTYpbl, IIOHUMAaHHEM  BIIUSHUS
COIMATBHO-PKOHOMHYECKHUX MTPOIIECCOB HA COCTOSTHUE MPUPOTHOMN U COIIMAIBHON CPEIbI,
OCO3HaHWEM TJI00ATBHOTO XapaKTepa OHKOJOTHYECKHUX MpoOJeM; OpHUEHTaluel Ha
MIPUMEHEHUE MaTeMaTHYECKUX 3HAHHWM IS PEIICHHS 3aJa4 B 00JIACTH OKpY’Karolien
Cpenpl, IUJIAHUPOBAHMS ITOCTYIIKOB M OIIGHKH WX BO3MOYKHBIX ITOCIEICTBHMA IS
OKPY’KarOIIEH CPEIBI.

IleHHOCTH HAYYHOTO IMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO  COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM IMPAKTHUKH, MOHUMAaHHUEM MaTeMaTHYECKOU
HayKH Kak cepbl 4eJT0BEUSCKOM JIeATEILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs
pa3BUTHS IUBUJIM3AINANA, OBJAJCHUEM S3BIKOM MATEMATHKH W MaTeMaTHYCCKOMN
KYJbTYPOH KaK CPeACTBOM IO3HAHHUS MHUPA; TOTOBHOCTHIO OCYIIIECTBIIATH MPOSKTHYIO U
HCCJIEIOBATEILCKYIO IEITEIbHOCTh MHANBUYATEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHHUSI TMPOrPaMMbl  Y4eOHOTO TMpeaMera
«MareMaTrka» XapakTEpU3YIOTCSl OBIAJECHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU
0elcCmeUsIMuY, YHUBEPCATbHbIMU KOMMYHUKAMUBHLIMU OUCEUAMU, YHUBEPCATbHbIMU
Pe2YIAMUBHBIMU OCUCMBUAMU.

1) Vuusepcanvnvle noznasamenvusle oeticmaus, obecnevusaiom Gopmuposanue
0A308bIX KOSHUMUBHBIX NPOYUECCO8 00YUarOWuUxXcs (0ceoeHue memooos HNO3HAHUS
OKpYIICaAIOWe20 Mupa, NpUMeHeHue 102u4eckKux, UCCie008amenbCKux onepayull, ymeHui
pabomams ¢ ungpopmayueii).

bazoBbie lorn4eckue NeHCTBUS:



BBIBJIAITD U XAPAKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TOHSTHUN, OTHOLIEHUN MEXAYy TMOHATHUSAMHU; (DOPMYIHPOBATH
OIIPEICIICHU IIOHATH; yCTaHaBJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJacCU(pUKaLMK, OCHOBaHUS [UJIsi O0OOOIIEHUS W CpaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;



BOCIPUHUMATh,  (opMydaupoBaTh U NOPeoOpa3oBbIBaTh  CYKICHUS:
YTBEpAUTENIbHBIE U OTPULIATEIbHBIE, €IUHUYHBIC, YACTHBIEC U 00IME; YCIOBHBIE;
BBISIBJISITH MAaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOMIOACHUAX U YTBEPXKACHUAX; MpEAJaratb KpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JeJlaTh BBIBOJBl C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOUTH CaMOCTOSATENIbHO JI0KA3aTEeNbCTBA  MAaTEMAaTHYECKHX
YTIBEpXKACHUNA (IpsMble M OT HPOTHUBHOIO), BBICTpAaUBaTh apryMEHTAIUIO,
MPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
U BBIBO/IBL;

BbIOMpAaTh CIIOCO0 perieHus yueOHOH 3a/1a4uM (CpaBHUBATh HECKOJIBKO BApUAHTOB
peuieHus, BbIOMpaTh HamOoJiee NOAXOAAIIUNA € YYETOM CaMOCTOSITENHHO
BBIJIEJICHHBIX KPUTEPUEB).

bazoBrbie HCCIICAO0BATCIBCKUC HGﬁCTBHH:

UCIIOJIB30BaTh BOIIPOCHI KakK MCCIEIOBATENbCKUN HWHCTPYMEHT ITO3HAHWS,
(opMynHpoBaTH  BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MpPoOIEMY,
yCTaHaBIUBAaTh UCKOMOE U JIaHHOE, (JOPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEI0BAHUE T10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBIECHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, IPOLIECCAMU;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjbTaTaMm
OpOBEAEHHOTO HAOIMIOJACHUS, WCCIIEeIOBaHUs, OICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TaKXKe BbIABUTATh
IPEAIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Paborta ¢ undopmariuei:

BBISBJIATH JePUIMTHEI WHPOPMAIMK, JAaHHBIX, HEOOXOJMMBIX JUIsl OTBETa Ha
BOTIPOC | JISI PEIICHUS 33][a4H;

BbIOMpaTh WHPOPMAITUIO M3 MCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIH3UPOBATH,
CHUCTEMATHU3UPOBATh U WHTEPIPETUPOBATh MHPOPMAIIMIO PA3JTMYHBIX BUJIOB U
dbopm IpeacTaBICHNUS;

CTPYKTYpUPOBATh HHPOPMAITHIO, TIPEICTABIIATH €€ B Pa3IMYHBIX opMax,
WJUTFOCTPUPOBATH TpapUIecK;

OIICHMBAThH HAIEKHOCTH HH(POPMAIIHH TI0 CAMOCTOSTEIIEHO C(HOPMYIINPOBAHHBIM
KPUTCPHUSIM.



2) Vuueepcanvuvie KoMMyHukamueHvle Oelicmeusi, 00ecnedugarom
CHOPMUPOBAHHOCHL COYUATbHBIX HABBIKOG 0Oyuarowuxcs. OOIeHHe:

BOCTIpUHUMATh U (POPMYJIHPOBATH CY)KIIEHUS B COOTBETCTBUU C YCIOBUSMH H
IEJSIMU OOIIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MMUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH MTOJIYYCHHBIA PE3YNIbTAT;
B XOJ€ OOCYXJCHMS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI,
MpoOJIeMBbI, pemaeMoi 3a7add, BHICKA3bIBATh HWJCH, HAIICICHHBIE Ha TIOWCK
PEIICHUS; COMOCTABIIATh CBOU CYXKIEHUS C CYKISCHUSIMH JIPYTHUX YYACTHHKOB
nuanora, oOHapyKMBaTh Pa3IUde U CXOJICTBO TO3UIUH; B KOPPEKTHOU hopme
(GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
MIPEACTABISATh PE3YJIbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICTOBAHUA,
MPOEKTA; CAaMOCTOSITEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
pe3eHTaluu U ocooeHHocTel ayauTopuu. CoTpyTHUYECTBO:
MOHUMAaTh W HCIOJIb30BaTh TMPEUMYINECTBA KOMAHIHONW W WHAWBUAYATHLHOMN
paboThl TpU pEIICHHH YyYeOHBIX 3a/Jad; NPUHUMATh Ielb COBMECTHOM
JeSITeIbHOCTH, IJIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOM PabOThI, pacTIpeIesTh
BHUJIbI pabOT, JIOrOBApUBATHCS, OOCYXAAaThb MpOLIECC U pe3ydbTaT padoThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padboThl (0OCykaeHHs, OOMEH MHEHH,
«MO3TOBBIE INTYPMBI» ¥ WHBIC); BBINIOJHATH CBOK YacThb pabOTHl W
KOOPJIMHUPOBATh CBOU JEUCTBHUS C JAPYTMMH YJICHAMH KOMAaH]IbI; OIEHUBATH
KadeCTBO CBOETO BKJIa/1a B OOIIIHIA TIPOIYKT ITO KPUTEPHUAM, CPOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vhueepcanvnvle  pecynamuenvle  Oeticmeus, — obecneuusarom
Popmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CaMOOpFaHI/II’)aHI/IH: COCTaBJIATh IINIaH, AJITOPUTM PCHICHUA 3aldadu, BI>I6I/IpaTI>

CIOCO0 pelIeHuss ¢ YYETOM HMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW,

apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMU MTO3HABATEIIHPHONW pe(IICKCUU KaK OCO3HAHHS COBEPIIIAEMBIX
JIEUCTBUN U MBICTUTENIBHBIX MPOIIECCOB, UX PE3yJbTATOB; BIANIETh CIIOCOOAMMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca u

pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH THPHU PCIICHUH 3aauH,
BHOCUTh KOPPEKTHUBHI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;



a
* OOCHHUBATHL COOTBCTCTBHUC PC3yJibTaTa LCINU U YCIOBUAM, OOBSICHATH IMPHUYNHBL

JOCTHMKEHHMSI WM HENOCTH)KEHUS pPE3YJbTaTOB JEATENbHOCTH, HAaXOIUTh
OLIKOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yuyeOHOro Kypca «AnreOpa M Hadajla MaTEMaTHUYECKOTO aHallM3a» Ha
YPOBHE CpeIHET0 00111eT0 00pa3oBaHus JOHKHO 00eCIeYrBaTh JOCTHKEHUE CIISTYIOIIX
MPEAMETHBIX 00pa30BaTEIBHBIX PE3YIBTATOB:

10 KJIACC

Yucia 1 BBIYHMCICHUS

OnepupoBarh  IMOHATHAMM:  PAalMOHAJIBHOE W JICHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

BhINONHATE apu(pMETUYECKHUE ONEepalii ¢ PAlMOHATIHBIMU U JE€HCTBUTEIbHBIMU
YUCIIAMH.

BoinonHATe npuOamKEHHbBIE BEIUUCICHUS, UCTIONb3Ys PaBUIIa OKPYTJICHUS, 1€1aTh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN.

OmnepupoBaTh MOHATUSIMU: CTENEHb C LEIBIM IOKa3aTeseM; CTaHAapTHas gopma
3allMCU  JIEMCTBUTEJIBHOIO YHCJA, KOPEHb HATyPAJIBHOM CTENEHHW; MCIOJb30BaTh
MOAXOASILYI0 (POPMY 3alTUCHU IEUCTBUTENIbHBIX YHCEIT JIs1 pELIEHUS MPAKTHYECKUX 3a/1a4
Y IIPEJICTABIICHUS ITaHHBIX.

OnepupoBarh NOHATHSAMHU: CHHYC, KOCHHYC W TAaHIE€HC HPOM3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOIO yria 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATHSIMHU: TOXJAECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJOE,
palMOHAJIBHOE, HPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHATh  mpeoOpa3oBaHMsl TPUTOHOMETPUYECKHX BBIPAXKEHUNW U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoinmonusaTe  mpeoOpa3oBaHMs II€NBIX, pAlMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPQKEHUM M pelllaTb OCHOBHBIE THUIIbI LEJbIX, PAIMOHATIBHBIX U HPPALUOHAIBHBIX
YPAaBHEHHI U HEPABEHCTB.



a
IIprMeHATh ypaBHEHUS M HEPABEHCTBA JUIs PELICHHsS MAaTEMATHUYECKHUX 3a7ad U

3a1a4 U3 Pa3JIMYHbIX obOnacrtei HAaYKHN U peaHBHOfI KHN3HHU.



MonennpoBaTh peajbHble CUTYallUU Ha SI3bIKE alreOpbl, COCTABIIATh BBIPAXKEHUS,
yYpaBHEHHUs, HEPABEHCTBA IO YCJOBHIO 3aJauyd, UCCIIEOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM allIapara ajareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMH: (QYHKIMs, CIOCOOBI 3anaHus (QyHKUOUH, 001acTh
OTIpe/IeNICHUS] U MHOKECTBO 3HaUeHUN (PyHKIMHU, rpaduk QyHKIKH, B3aUMHO 0OpaTHBIE
(GyHKITUH.

OnepupoBaTh MOHATHUSAMHU: YETHOCTb M HEUETHOCTh (DYHKUMHU, HYIU (QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIUN A pELICHUS] YpaBHEHUIA.

Crpouth M uuTaTh rpadukd JTUHEWHON QYHKIMM, KBaJpaTHUYHOW (QyHKIHH,
CTENIEHHON (PYHKIIMH C LEJIBIM IT0KA3aTeNIEM.

Hcnonb3oBath rpaduku GYHKIMM 1)1 UCCIIEAOBaHUS IPOLECCOB U 3aBUCUMOCTEN
IpHU PEIICHUH 3a7a4 U3 JPYTHX Y4YeOHBIX MPEAMETOB U pealbHON >KM3HH; BBIPAXKaTb
(dbopMysiaMu 3aBUCUMOCTH MEKIy BETUUMHAMHU.

Hauaja mareMaTH4ecKOro aHaJIu3a

OnepupoBaTh  TOHATUAMHU:  TIOCIEAOBATEIBHOCTh,  apupMeTHUecKas |
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh NOHATUAMHU: OECKOHEUHO yObIBaIOIasi FeOMeTpUYecKas porpeccus,
cymMMa OE€CKOHEYHO YOBIBAIOIIECH reOMETPUUYECKON MPOTPECCHUHU.

3amaBaTh MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBAa MOCIEIOBATENFHOCTEH M TMPOTPECCUN JIs PEIICHUS
pealIbHBIX 33]a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATHIMH: MHOXKECTBO, OTIEPAIH HaJl MHOXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapar JJisl OMHUCAaHUS PeaIbHbIX
MIPOLIECCOB U SIBJICHUH, TP PEICHUHU 33]1a4 U3 JIPYrHX y4eOHbBIX PEIMETOB.

OnepupoBaTh NOHATUIAMHU: OIIPE/IEICHUE, TEOPEMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KITACC

YucJa 1 BBIYUCIEHUSA

OnepupoBaTh MNOHITUSIMHU: HATYypaJIbHOE, LIEJIO€ YHUCIIO; HCIOJb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEN, PA3JI0KEHUE YHUCIIA HA MPOCTHIE MHOXKUTEIU JJI PEIICHUS
3aJad.

OnepupoBaTh NOHSATUEM: CTENIEHb C PAIMOHAJIBHBIM MTOKa3aTEIIEM.

10



OnepupoBarh MOHATUSAMU: JorapudM 4YHCIA, JAECITHUYHbIE M HaTypalbHbIE
aorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHATH CBOICTBA CTENMEHH ISl MPeoOpa3oBaHUs BLIPAKEHUI; ONEPUPOBATH
MOHATHSMU: ITOKA3aTEIBbHOE YPAaBHEHHWE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
NOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonssaTh npeoOpa3oBaHusl BEIPAKEHUM, COIEpKAIIUX JoraprudMbl; ONIEPUPOBATH
MNOHATUSMHU: JIOTApU(PMUYIECKOE YpaBHEHHE M HEPABEHCTBO; PEIIaTb OCHOBHBIC THUIIBI
norapu(MUUYECKUX YpPaBHEHUI U HEPABEHCTB.

HaxoauTe penienus npocTelmx TPUrOHOMETPUIECKNX HEPABEHCTB.

OnepupoBarh MOHATUSAMH: CHCTEMA JIMHEMHBIX YpaBHEHUH W €€ pEelICHUE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS IIPAKTUYECKUX 3a4a4.

Haxomute peuieHus NpOCTEUIIMX CUCTEM U COBOKYIHOCTEH PpPallMOHAJIBHBIX
YPaBHEHHUI U HEPABEHCTB.

MopaenupoBaTh peallbHble CUTYallMM Ha SI3bIKE aJireOpbl, COCTABIIATh BBIPAXKEHUS,
YPAaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4H, UCCIEA0BATh IIOCTPOCHHbIE
MOJIEJIN C UCIIOJIb30BAaHUEM allapara ajreopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATHAMU: TIepuoandecKas GyHKIUS, IPOMEXYTKH MOHOTOHHOCTH
GyHKIIUM, TOYKHY SKCTpeMyMa (QyHKIMHU, HauOobllee U HAUMEHbIIIee 3HaUeHNUs PYHKLIUU
Ha IIPOMEKYTKE; UCIIOIb30BATh UX JJI UCCIIEAOBAHMS (PYHKIMH, 3aJaHHON rpa)uKOM.

OnepupoBaTh NOHATUAMU: TpadUKH [OKA3aTEIbHOU, JIOTapU(PMUUECKOH U
TPUTOHOMETPUUECKUX (YyHKIMI; H300pakaTh MX Ha KOOPAMHATHOW IUIOCKOCTU U
WCIIOJIb30BATh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHON IUIOCKOCTH TrpaUKH JIMHEHHBIX ypaBHEHUH U
HCIIOJIBb30BaTh UX I PEIIECHUs CUCTEMBI JIMHEHHBIX YPABHEHUN.

Hcnonb3oBath rpaduku QyHKIIUN 1711 MCCIIEIOBAHUS TIPOILIECCOB M 3aBUCUMOCTEMN
U3 JIPYTUX YYEOHBIX TUCLMILIMH.

Hauyaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh MNOHATHAMH: HENpepbiBHAS (YHKIUSA; MPOU3BOJAHAS (PYHKIIUH;
MCIIOJIb30BaTh T€OMETPUYECKUN MU (PU3UYECKUN CMBICT MPOU3BOJHOM Uil PEIICHUS
3a1ad4.

HaxoauTh npou3BOAHBIE 3JEMEHTAPHBIX (PYHKIMM, BBIYMCIATH MPOU3BOIHbBIC
CYMMBbI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOJHYIO JUIsl MCCIEAOBaHUS (YHKIMH HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul  HAXOXKICHHMS HAWIy4IIero pELIeHHs B
MIPUKIIA/IHBIX, B TOM YHUCJIE COLUMAIBHO-3KOHOMUYECKHX, 3a1a4aXx.
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OnepupoBaTh MOHATUSMU: IEPBOOOPA3HAS M MHTETPAJT; TIOHUMATh T€OMETPUIECCKHI
1 (PU3UYECKUIN CMBICT HHTErpaja.

HaxoauTte mepBooOpa3HbIe 3JIEMEHTApHBIX (YHKIIMHA, BBIYUCISITH WHTETpAN IO
dhopmynie HetoTrona—JleliOHuIa.

Pematp npukinansele 3a1a4u, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKOIO U
¢bu3n4ecKoro xapakrepa, CpeICTBAMU MaTEMaTHUYECKOTO aHAIN3a

COAEPKXAHUE YYEBHOI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUA

Paunonanpupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JAPOOH, MPOLICHTHI,
OeCcKOHEUYHbIE MEPUOANYECKHE TpoOH. ApupMeTHYecKre ONepaluy ¢ paroHaIbHbIMU
YHCIIaMH, PeoOpa30BaHMs YUCIOBBIX BbIpakeHUW. [IpumeneHue apoOeil 1 mponeHToB
JUISL PELLIEHUS NIPUKIIAIHBIX 33[1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEaIbHON KU3HHU.

JleyicTBuTEeNbHbIE  4ucia.  PanuoHanbHbBle M HMppaAlMOHAJIBHBIE  YHCIIA.
Apudmerrueckue ornepauud € JICWCTBUTENIbHBIMU  4HclaMd. [IpuOnmxéHHbIe
BBIYMCIICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUN.

Crenenp ¢ uenbiM nokasareneMm. CrangapTHas ¢opMa 3alUCH JIEHCTBUTEIBHOTO
yycna. Mcnonp3oBaHue mnoaxondmieid (GopMbl 3amucu JIEWCTBUTENbHBIX YHCEN IS
pelIeHNs PAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOU cTerneHu. [leficTBus ¢ apudmeTniaecKumMu
KOPHSAIMHU HaTypaJIbHOW CTETIEHHU.

CuHyc, KOCMHYC W TaHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, ApPKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBbIE
TPUTOHOMETpHUECKHUE (HOPMYIIBI.

YpaBHeHUE, KOPEHb YpaBHEeHUs1. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue 1ienpix 1 1poOHO-pAMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHUM.
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[IprMmeHeHne ypaBHEHUI U HEPABEHCTB K PEHICHUIO MATEMATUYECKUX 3a/1a4 U 3a/1a4
U3 pa3INyHbIX 00JacTel HAyKH U peaNbHOM JKU3HH.

DOyHKUMH U TPaPUKH

OyHkMs, cnocoOwl 3aganusa GyHkiuu. ['paduk dysknuu. BzaumHo oOpaTHbIE
GbyHKIUH.

OO6nacTe ompeaeneHUss W MHOXKECTBO 3HaueHwi Qynkumu. Hymu ¢dyHKIun.
[TpoMexyTKH 3HAKOMIOCTOSTHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennas (yHKIUS C HaTypalbHBIM U IENbIM Toka3ateneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEIICHH.

Tpuronomerpuyeckas OKpyKHOCTb, ONPEAECICHHE TPUTOHOMETPUUECKUX (DYHKIIHIA
YUCJIOBOTO apIyMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCJEA0BaTENbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATENBHOCTH.

ApudmeTrnueckas U TreoMeTpuueckass Iporpeccuu. beckoHeuHo yObIBarolas
reoMerpuueckas mnporpeccus. CyMMa O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpuuecKon
nporpeccuu. Popmyiia CIOKHBIX POLUEHTOB. MCIIOIp30BaHne TPOTPECCHH JUIsl PELLICHHUS
peanbHbIX 3324 IPUKIIAJHOTO XapaKkTepa.

MHoskecTBa M JIOTHKA

MHoOXecTBO, omnepauud Haj MHOXecTBaMu. Jluarpammsl  Jilsiepa—DBeHHa.
[IppuMeHeHrne TEOpETUKO-MHOXKECTBEHHOIO —amnmapara Juisl  OINMCAaHUsA PeaybHBIX
MPOLIECCOB U SIBJICHWH, NpHU PEHICHUH 3a7ad U3 JPYruX Y4eOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

11 KITACC

Yucaa v BIYMCICHUA

HatypaneHbie u nenblie yncna. [Ipu3Haku JeIMMOCTH LEBIX YUCEIL.

CreneHb ¢ pallMOHAIBHBIM TMTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HATypajibHbIE JJOTapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALIUX JIOTApUPMBI.

[IpeoOpa3oBaHue BBIpRKEHUN, COJIEPXKALIUX CTENEHH C  palOHaJIbHBIM
IIOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUS U HEPABEHCTBA.
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Cucremsl JIMHEWHBIX YypaBHEHHU. PenieHue NPUKIAIHBIX 3a1ad C ITOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHM.

CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKHX
3a]1a4 U 3a]]a4 U3 pa3INuHbIX 00JacTel HAyKH U PEaIbHOM JKU3HH.

DyHKIUHN U TPAPUKH

Oyukuus. [lepuognueckue QyHkuuu. [TpoMexyTKM MOHOTOHHOCTH (DYHKIUU.
MaxkcuMymbl 1 MUHUMYMBI GyHKIHH. HanOonblee 1 HauMeHbllee 3HaueHne (PyHKIUN
Ha MPOMEKYTKE.

Tpuronomerpudeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonp3oBanue rpaukoB GyHKIIUM 1715 pelLICHUs] ypaBHEHUN U IMHENUHBIX CUCTEM.

Wcnonb3oBanne rpadukoB (QyHKUMH JI1  UCCIENOBaHUS  IMPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE BO3ZHUKAIOT P PEIICHUH 33]1a4 U3 IPYTUX y4€OHBIX IPEIMETOB
U peajbHOM KU3HH.

Hayajia MaTeMaTH4eCKOIo aHAJIM3a

HenpepsiBHble (pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuid u GU3NIECKUN CMBICT TPOU3BOTHOM.

[IpousBogHble 31eMeHTApHBIX (yHKIUHA. DOpMysbl HaXOXKACHHUS MPOU3BOJHON
CYMMBI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre NpPOM3BOJHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxaeHne HamOOJbIIEro W HAUMEHBIIETO 3HAuYeHUs (QYHKIUM Ha
OTpE3KE.

[IprmeHenne nporn3BOAHOM ISl HAXO0KACHUS HAUJTYUILIEro PEMIEHUS B IPUKJIIAIHbIX
3aj1a4ax, Js ONpeieIeHUs] CKOPOCTHU IpoLecca, 3alaHHOro (pOpMyIon Wi rpapuKoM.

[lepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

Wuterpai, ero reomeTpruueckuii 1 pu3ndeckuii cMbIcil. Berancienrne uHTerpaia mno
dbopmyne Herorona—Jleitonuna.
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TEMATUYECKOE IINTAHUPOBAHUE 10 KJIACC
KoimuecTBo
4acoB
Ne| HauMmeHOBaHHe pa3/ie/ioB U TeM Konp
oabHbl | [lpakTHue
n/m| MNpPorpaMMmsbl
Bcero| e CKHe
pador | padoThI
bl
MHokecTBa paMOHAIIbHBIX U
1 JEHCTBUTENBHBIX YHCEI. 14 1
PanmonansHbie ypaBHEHHS 1
HEpPaBEHCTBA
Oynkiun u rpaduku. CTeneHs ¢
2 L[eJIbIM TIOKa3aTesIeM 6
Apudmerndeckuii KOpeHb N—0i
3 CTETICHH. 18 1
UppanmonanbHbie ypaBHEHHS U
HEpaBEHCTBA
DopMyitbl
4 TpUroHOMETpHH. T pUroHOMEeTpUYECKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH M NPOrPECCUN 5
[ToBTOpenue, 06001IEHNE,
6 cUucTeMaTu3alus 3HaHUI 3 !
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[MTPOT'PAMME




11KJIACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero
padoTbI

KonTpoabHbie

IIpakTnuec
KHe

padoThI

CreneHb c
palMOHAIbHBIM
MoKa3aTeJieM.
ITokazaTennHas
byHKIHS.
IToxa3aTenpHBIE
YpaBHEHUSA H
HEpaBEHCTBA

12 1

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHUS U
HEPaBEHCTBA

12

Tpuronomerpuueckue
GYHKIMMA U UX
rpaduxmu.
Tpuronomerpuueckue
HEPaBEHCTBA

[IpousBoHasl.
[IpumeHeHne
IIPOU3BOJHOM

24 1

WHurerpai u ero
[IPUMEHEHUs

Cucremsl ypaBHEHUI

12 1

HarypanbHble n
LeJIbIE YNCIIA




IToBTOpEHME,
0000111eHNE, 18
cUCTEeMaTu3aIus
3HAaHUM
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOI'PAMME
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