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Pabouast nporpamma mo ajreope
s 7-9 knacca
(ocHOBHOE 00111€€E OOpa3oBaHMe)



IInanupyemble npeaMeTHBIE Pe3yJIbTAaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa

B pesynbraTe nzydenus Kypca anreOpsl 7 kjacca oOy4darommecs J0KHBbL:

3HATH/TIOHUMATh:

MaTEeMaTHUYECKHUH S3bIK;

CBOMCTBA CTENEHU C HATYpaJIbHBIM MTOKa3aTEIEM;

ONpEeAEeICHUE OTHOUJICHA 1 MHOTOWICHA, ONIEpalliKi HAJl OAHOWICHAMH U
MHOTO4JIeHaMH; (hOPMYJIBI COKPAILIEHHOTO YMHOKEHHUS; CIIOCOOBI Pa3JIOKESHHUS
Ha MHO>KHUTEJIIH;

CBOMCTBO COKpAIllCHHS ApoOei, MpuBeIeHHe alre0pandeckux apooeit k oommemy
3HAMEHATEIIIO;

JUHEHHYIO (QYHKIIHIO, €€ CBOMCTBA U IrpaduK;

CIIOCOOBI PEIICHUS CUCTEM JIBYX JTUHEHHBIX YPaBHEHUM C IByMsI TIEPEMEHHBIMU,
3HAYCHUE MAaTeMaTUYECKOW HayKH JJIsS PELICHUs 3a/1a4, BOSHUKAIOIIUX B TECOPUU
Y MPAKTUKE; MIUPOTY U B TO K€ BPEMSI OTPAHUYECHHOCTDH MPUMEHECHUS
MaTeMaTHYECKUX METOJIOB K aHAJIU3Y U UCCIICIOBAHUIO ITPOIIECCOB U SBJICHUN B
MPUPOJIe U OOIIECTBE;

3HAYEHME MPAKTUKHU U BOIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTUKe, JJIs
dbopMUpOBaHUS U Pa3BUTHS MATEMAaTUYECKOM HayKH; UCTOPUIO PA3BUTHUS
TMOHATHS YHCa, CO3JIaHMsI MAaTEMAaTHYSCKOrO aHaJIM3a, BOSHUKHOBCHHMS U
Pa3BUTHSI TEOMETPUH;

YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKUA MaTEMaTUYECKUX PACCYKICHUM, NX
MIPUMEHHMOCTB BO BCEX 00JIACTSIX YEIIOBEUCCKOM AeATEILHOCTH;
BEPOSTHOCTHBIN XapaKTep pazIMUHbIX MPOIECCOB OKPYKAIOIIET0 MHUPA.
3HAYCHUSI TPUTOHOMETPUUECKUX (DYHKIUHN (B TOM YHUCIIE C UCIIOJIb30BAaHUEM
KaJIbKYJISITOPA);

BBITIOJTHATH TOXJACCTBEHHBIC MPEOOPA30BaHUS aNreOpanuecKux u
TPUTOHOMETPUYECKUX BBIPAKCHMUIA;

BbIpakaTh (DYHKIIMOHAIBHBIE 3aBUCUMOCTHA MEXITY BEIMUUMHAMU, HAXOIUTh

3HaueHus PyHKIMH, 3aaHHBIX (OPMYJIION, TabIuLel, rpaduKkoM;



e CTPOUTH U YUTATh rpapUKu PYHKIMI yKa3aHHBIX B TPOrpaMMe BUJIOB,
IPUMEHATH MTpaBUIia MpeoOpa3oBaHus rpaduKoB;
e peuiaTh YpaBHEHHs, CHCTEMBl YPABHEHHMI YKA3aHHBIX B IPOrpaMMe BHJIOB;

e pemiaTh TEKCTOBBIC 33/1a4M METOJOM CUCTEM ypaBHEHUM.
YMETh:

e BbBINIOJIHATD apI/ICbMCTI/I‘-ICCKI/Ie I[GﬁCTBHﬂ, covucTas YCTHBIC U IMCbMCHHBIC

IIPUEMBI;

¢ COCTaBJISITh MATEMATUYECKYIO MOJENb IPH PEIICHUH 33]1aY;

¢ BBINOJIHATH ACHUCTBUS HAJ CTENICHSIMU C HATypaJIbHBIMU MOKA3aTEISIMU,
IIOKA3aTeJIEM, HE PABHBIM HYJIO, HCIOJIb3Yys CBOMCTBA CTEIICHEN;

e BBINOJHATH apUPMETHUECKUE OTIEPALIUU HAJ OJTHOWICHAMUA U MHOTOYWICHAMH,
PaCKJIaIbIBATh MHOTOUYWIEHBI HA MHOKUTENH, UCIIOJIb3YSI METOJ BEIHECCHHUS
OOIIer0 MHOKUTENS 32 CKOOKH, METOJ1 TPyNIUPOBKHU, (OPMYJIbI COKPAILIEHHOTO
YMHOXEHUS,

 BBINOJHATH OCHOBHBIE JACHCTBUS C aNre0panyecKuMu ApoosiMu;

e pElaTh JIUHEHNHBIC U PALIMOHAJIbHBIE YPABHEHHUS C OJHOM ITIEPEMEHHON;

e peuiaTh HECIOKHbIE TEKCTOBBIE 33J1a4 ANTreOpandecKUM METOJIOM;

e CTpOUTH rpaduK JUHEHHON HYHKIIUU, OTIPEEISATh CBOMCTBA (DYHKIIMH T10 €€
rpaduKy; IpUMEHSTh rpaduuecKue MpeACTaBICHUS PU PEIICHUH YpaBHEHUH,
CUCTEM JINHEWHBIX YPABHEHUI

¢ peElIaTh CUCTEMBI ABYX JMHEUHBIX YPABHEHUN C IBYMsI IEPEMEHHbBIMHY;

e COCTaBJISITh OYKBEHHBIE BhIpAXKEHUS U (POPMYJIBI 10 YCIOBHUIO 33/1a4;
OCYUIECTBJISAThH B BEIPAKEHUSIX U (HOPMYJIaX YMCIOBBIE MOACTAHOBKU U
BBITIOJTHSITh COOTBETCTBYIOIIUE BHIYUCIICHNUS, OCYIIECTBISATH MOJICTAHOBKY
OJIHOTO BBIPAKEHHUS B IPYro€; BhIPAKaTh U3 POpMYI1 OHY NMEPEMEHHYIO Yepe3

OCTAaJIbHbIC;



e BBINOJIHATH OCHOBHBIE IEMCTBHSI CO CTENIEHAMH C LIEJIBIMU [TOKA3aTEISAMHU, C
MHOTOWIEHAMH U C anreOpandecKuMu JpOo0sSMU; BBITOIHITh TOXKIECTBEHHBIE
IpeoOpa30BaHus PAllMOHAIBHBIX BBIPAKEHUI;

e TPUMEHSTH CBOMCTBA apu(PMETHUECKUX KOPHEH HATypalIbHON CTETICHU AJIs
BBIUMCJIEHHS] 3HAUEHUHN U peoOpa30BaHUM YMCIIOBBIX BBIPAKEHUMH,
COJIEpKAIUX KOPHY;

e pelaTh JINHEWHBIE, KBAIPATHBIE, PALIMOHAIBHBIE YPABHEHUS U YPABHEHMS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX JINHEHHBIX YPABHEHUIN U HECIIOKHBIC
HEJIMHEUHBIC CHUCTEMBI;

e pelIaTh JIMHEWHBIE U KBAIPATHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX
CUCTEMBI;

e penaTh TEKCTOBBIC 33/1a4U aIreOpanyeckuM METOI0M, HHTEPIPETUPOBATh
HOJTyYEHHBIN pe3yabTaT, IPOBOJUTH OTOOP PEIICHUN, UCXOAS U3
(GOopMyIUPOBKH 33/1a4U;

o K300paxaTh YKCa TOYKAMHU Ha KOOPAMHATHON MIPSIMOI;

e OIpPENENATh KOOPAWHATHI TOYKH INIOCKOCTH, CTPOUTH TOUYKHU C 33JJaHHBIMU
KOOpJIMHATaMU; U300pakaTh MHOKECTBO PEIICHUI TMHEHHOTO HEPABEHCTBA;

e HAXOJIWUTh 3HAUYCHUS (PYHKIIWH, 3aJJaHHON opMyIioi, Tabuiie, rpadguxom 1o
€e apryMeHTY; HaXOJUTh 3HaU€HHE apryMeHTa N0 3HAYEHUI0 (QYHKIUH,
3aIaHHON TpadUKOM WU TaOIUIIEH;

e ONpENeNsATh CBOMCTBA (PYHKITUMU MO €€ rpaduKy; IpUMEHSTh Tpaduueckue
MIPEACTABIICHUS] IPU PEILICHUH YPAaBHEHUM, CUCTEM, HEPABEHCTB;

e ONUCHIBATH CBOMCTBA N3YYCHHBIX (DYHKIIMIA, CTPOUTH UX TPaA(UKH.
pelIarh CIEAYOIINE )KU3HEHHO-TIPAKTUYECKHUE 3a/1a4HU:

e CaMOCTOSITEIIFHO MPUOOPETATh M MPUMEHSIThH 3HAHUS B PA3JIMYHBIX CUTYyAIHIX;
e paboTath B rpyImax;
e apPryMCHTHPOBATh U OTCTAWBATh CBOIO TOUKY 3PCHUS;

e YMETb CIYILIATh IPYTUX



1)

2)

3)

4)

MI0JIb30BATHCS MTPEAMETHBIM yYKa3aTeJIEM SHUMKIONEANI U CIPAaBOYHUKOB TS
HaX0XJIeHUs HH(POPMAIUH;

CaMOCTOSITENIHO IECTBOBATh B CUTYallMd HEONPEAEIIEHHOCTH IPU PEILICHUN
aKTyaJIbHBIX JJI1 HUX IPOOJIEM.

BBITNIOJIHEHMSI pacueToB MO (hOpMyJiaM, COCTAaBIEHUS (POPMYJI, BBIPAXKAIOIINX
3aBUCUMOCTb MEX]ly pealbHbIMU BEJIMUMHAMM; HAXOKICHUS HYKHOU (POpMyIIbl
B CIIPAaBOYHBIX MaTepUasax;

MOJIEJIMPOBAHUS NPAKTUYECKUX CUTYAllMH U UCCIIEOBAHUSI TIOCTPOEHHBIX
MOJieJIel ¢ UCII0JIb30BAaHUEM amnmnapara anreOpsl;

OMKCAHHE 3aBUCUMOCTEN MEXAY (PU3NUECKUMHU BEIMYMHAMU
COOTBETCTBYIOIIMMU (POPMYJIaMU IIPU UCCIIETOBAHUHN HECIIOKHBIX

IMPAKTHYCCKHUX CI/ITyaHI/Iﬁ .

TPEBOBAHMUA K PE3YJIbTATAM OBYYEHUA U OCBOEHUIO

COJAEPKAHUA KYPCA

JUYHOCMHbLE.

c(OPMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHUS K YYECHHIO, TOTOBHOCTh H
CMOCOOHOCTH 0O0Y4YaIOUIMXCS K CaMOPa3BUTHUI0O U CaMOOOPA30BAHMIO Ha OCHOBE
MOTHUBAIMU K OOYYEHUIO W MO3HAHUIO, BBIOOPY JajibHeiIero oOpa3oBaHUs Ha
0aze OPHEHTHPOBKHU B MHpe Ipodeccruii 1 mpodecCHOHaATbHBIX MPETOYTECHHH,
OCO3HAaHHOMY TIOCTPOCHHIO HWHIMBHIYaIbHOW 00pa30BaTEIbHON TPACKTOPUH C
y4€TOM yCTOMYHMBBIX I03HABATEIBHBIX HHTEPECOB;

c(OPMHPOBAHHOCTh  IIEJIOCTHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOMN MPaKTHUKH;
CcOPMUPOBAHHOCTh ~KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUM U
COTPYJIHMYECTBE CO CBEPCTHUKAMH, CTapIIMMH W  MIQIINIAMH, B
o0Opa3oBaTenbHOM, OOIIECTBEHHO TIOJIE3HOW, YueOHO-MCCIIe0BATEIbCKOM,
TBOPUYECKOH U IPYTUX BUIAX ACSITCIBHOCTH;

YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW W MUCBMEHHOM

pedyr, NMOHMMATb CMBICII MOCTaBJICHHOM 3aJiauu, BBICTPAWBATL APryMCHTAIIUIO,



5)

6)

7)

8)

1)

2)

3)

4)

5)

6)

IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPBI,

NPENCTABICHUE O MaTeMaTHYeCKOM Hayke Kak cdepe  UYeloBeYeCKOU
nesTeabHOCTH, 00 JTamax e€ pa3BUTHsS, O €€ 3HAYMMOCTH JUIsl pPa3BUTHUSA
MBWIN3ALINH;

KPUTUYHOCTb MBIIUICHUS, YMEHHE pAClO3HaBaTh JIOTUYECKH HEKOPPEKTHbIC
BBICKA3bIBAHMSI, OTJIMYATh TUIOTE3Y OT (PaKTa;

KPEaTUBHOCTh ~MBIIIJICHUS, WMHUIMATHBA, HAXOAUYUBOCTh, AKTUBHOCTH IIPHU
pelieHnn aliredpanyeckux 3ajay;

YMEHUE KOHTPOJUPOBATh MpPOIECC U pe3yabTaT ydyeOHOM MaTeMaTHYECKOU
NeATEIIbHOCTH;

CIMOCOOHOCTh K SMOIMOHATBHOMY BOCHPUSATHIO MaTEeMAaTHUYECKHX OOBEKTOB,

3a7a4, pEeIIEHUN, PACCYKICHUMU.

MemanpedMemele:

YMEHHE CAaMOCTOSATENILHO TUIAHMPOBAThH aJIbTEPHATHBHBIC MMyTH JTOCTHKEHHS TIENEH,
OCO3HaHHO BbIOMpaTh Hambosiee 3(h(HEeKTUBHBIE CIOCOOBI pelIeHHs YYEOHBIX U
TI03HABATENILHBIX 32124,

YMEHHUE OCYIIECTBIATh KOHTPOJb IO pe3yiabTaTy M MO CIocoOy aeicTBUS Ha
YPOBHE NMPOU3BOIBHOTO BHUMAHUS 1 BHOCUTH HEOOXOIMMbIE KOPPEKTUBBI
YMEHHUE aJICKBATHO OIICHUBATH MPABWIBHOCTH WJIM OIMMOOYHOCTH BBITIOJTHCHUS
y4eOHOM 3a/1a4H, €€ 00bEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pEIICHHUS;

OCO3HAHHOE BJIAJICHUE JIOTUYECKUMH JCUCTBUSAMHU ONPEACIEHUS TOHATHH,
0000mIeHNSs,,  yCTAaHOBJICHHWS  aHAJOTWHM,  KilaccupuKAlMu HA  OCHOBE
CaMOCTOSTEIILHOTO BBIOOpPA OCHOBAaHWHA W KPHUTEPHEB, YCTAHOBJICHUS POJIO-
BUJIOBBIX CBSI3€CH;

yMEHHE YCTAHABJIWBATh MPUYMHHO-CICICTBEHHBIC CBS3U; CTPOUTH JIOTUYECKOE
paccyxJeHne, yMO3aKIroueHHe (MHIYKTUBHOE, TCITYKTUBHOE U 10 aHAJIOTHH) H
BBIBOJIBL;

YMCHHUC CO31aBaTb, MNPUMCHATL H HpCO6p8.30BBIBaTB 3HAKOBOCHUMBOJIMYECKHUEC



CpEeICTBa, MOJEIU U CXEMBI JUIsl PEIIeHUsI yYeOHBIX U MMO3HABATENIbHBIX 3a/1a4;
7) YMEHHUE OpPraHu30BbIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATENBHOCTD C
YUUTENEM U CBEPCTHUKAMU: ONPEAENATH LIEJIU, paclpeaesieHue GYHKIMMN 1 poJiei
YYaCTHHKOB, B3AaMMOJICHCTBHE U 00IIKE CIOCOOBI pabOThI; yMEHHE paboTaTh B
IpynIe: HaxoIuTh oOOIlee pelleHHe U pasperiaTb KOH(IMKTBL Ha OCHOBE
COIJIACOBAaHUS MO3MLIMH W yuéTa HUHTEPECOB; CIylaTb HapTHEPA;
(GopMynupoBaTh, apryMEHTHPOBATH M OTCTAUBATh CBOE MHEHUE;

8) copMHpPOBAaHHOCTh y4eOHOM M OOILIENOIb30BATEIBCKOW KOMIIETEHTHOCTH B
00JJaCTH HKCIOJIB30BaHUA HWH(POPMALMOHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

(UKT-KOMIETEHTHOCTH);

9) mepBOHAYaJbHbIC MPEICTABICHUS 00 HIESX U O METOJaX MAaTeMaTUKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKM W TEXHUKH, O CPEICTBE MOICIUPOBAHUSA
SIBJICHUU U MPOLIECCOB;

10) yMEHHUE BUJETh MAaTeMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOM CUTyallUH B
JIPYTUX JUCLHUIUIMHAX, B OKPYKAIOIIEH KU3HU;

11) yMEHHE HaXOIUTh B PA3TMYHBIX UCTOUYHUKAX WHPOPMAIHIO, HEOOXOAUMYIO IS
pelieHrss MaTeMaTU4YeCKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHOU (opme;
NPUHAMATh PENICHHE B YCJIOBUSX HEMOJHOW U H30BITOYHOW, TOYHOU U
BEPOSITHOCTHON MH(OPMAIINU;

12) YMEHUE TOHHMMATh W HCIOJb30BAaTh MATEMATHUECKUE CPEICTBA HATJISIAHOCTH
(pUCYHKH, 4YEPTEeXH, CXEMbl WU [p.) JUIsl WLIIOCTPALMU, WHTEPIpPETalNH,
apryMEHTAIUY;

13) yMEHHE BBIJIBUTaTh TUIOTE3bl TPU pEIICHUM YYeOHBIX 3a7a4 U TOHUMATh
HEO0OXOMMOCTb UX MPOBEPKU;

14) yMEHHE NPUMEHSITh HHAYKTUBHBIC U JICTYKTUBHBIC CIIOCOOBI pacCyXKICHUM, BUIETh
pa3IUYHbIE CTPATETUU PELICHUS 3a/1ay;

15) TIOHMMAaHUE CYIIHOCTH AIITOPUTMUYECKUX MPEANUCAHUN U YMEHUE ACHCTBOBATh
B COOTBETCTBHH C TIPE/I0KEHHBIM aJITOPUTMOM;

16) yMEHHE CaMOCTOSITEIbHO CTaBUTH €M, BHIOMPATh M CO3[ABATh AJITOPUTMBI IS

peleHus y4ueOHbIX MaTeMaTHUECKUX TPOOIIEeM;



17) YyMCHME IIJIAHUPOBATH U OCYIICCTBIIATDH ACATCIBHOCTD, HAIIPABJIICHHYIO HA PCIICHUC

1)

2)

3)

3ajJlad UCCIICAOBATCILCKOIO XapaKTepa.

npeomemuole.

yMeHue padoTaTh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHHUE, U3BJICUCHUE
HEoOXOoauMON HMH(OpMalMM), TOUHO U T'PAMOTHO BBIPAKaTh CBOM MBICIU B
YCTHOW M INHUCBMEHHOW pE€YH, INPUMEHAS MaTeMaTH4YeCKyH) TEPMHUHOJOIHI0 H
CHUMBO- JIMKY, MHCIOJb30BaTh pa3IMYHbIC S3bIKM MAaTEeMaTHKH (CIOBECHBI,
CUMBOJIMYECKHH, TIpaduueckuil), 00OCHOBBIBATH  CYXKICHUS, IPOBOJUTH
KJ1acCU(UKAIHIO, T0Ka3bIBATh MATEMATUYECKUE YTBEPHKICHHUS;

BJIaZicHuE 0a30BbIM MOHATHUIHBIM annapaToM: UMETh MPEJCTABIECHHE O YHUCIe,
BIQJICHUE  CHUMBOJBHBIM  SI3BIKOM  anreOpbl, 3HAHHME  AJIEMEHTapHbIX
(YyHKUMOHAIBHBIX ~ 3aBHCUMOCTEH,  (OPMUPOBAHHME  MPEACTaBICHUA O
CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEAJIbHOM MUPE 1 O PAa3JIMYHBIX CIOCO0AX UX
u3- ydeHus, 00 OCOOEHHOCTAX BBIBOAOB M IPOTHO30B, HOCSLIUX
BEPOSATHOCTHBIN XapPaAKTEDP;

yMEHUE  BBINOJHATH  anreOpanueckue  MpeoOpa3oBaHUS  palMOHAIBHBIX

BBIPAXKEHU, TPUMEHATD UX JJIsl pEUICHUS] y4eOHBIX

4) YMCHHE IIOJIB30BAThCA MATCMATUYCCKUMU (bOpMYHaMH H CaMOCTOATCIBHO

5)

6)

COCTaBJIATH (DOPMYIIBI 3aBUCUMOCTEH MEX]y BeJT- YNHAMHU HAa OCHOBE 00001IIeHN S

YACTHBIX CJIYYaCB U OKCIICPUMCHTA,

YMCHUC pPCHIATH JIMHEHHBIE U KBaAPaTHBIC YPAaBHCHHUA M HCPABCHCTBA, a4 TAKIKC

IMPUBOAUMBIC K HUM YPaBHCHUSA, HCPABCHCTBA, CUCTCMbI; IPUMCHATD rpa(bnqecme

MpeaACTaBICHUSA IJIA PCIICHUA U UCCICOAOBAHUSA ypaBHeHHﬁ, HCPAaBCHCTB, CUCTCM,

MPUMCHSATH TOJTYYCHHBIC YMCHUA JISI pCILICHUA 3a1a4 U3 MATCMATUKH, CMCIKHBIX

MIPEAMETOB, MPAKTUKH;

OBJIaACHUC CUCTEMOM (I)YHKLII/IOHEIHI)HBIX HOHHTI/H?I, QJYHKHI/IOHaJII)HBIM SA3BIKOM H

CUMBOJIMIKOM, YMEHHE CTPOUThH Ipaduku (QyHKIUH, ONMCHIBATH UX CBOWCTBA,

HCIIOJIB30BAaTh q)YHKHI/IOHaJ'IBHO rpa(bnqecme NOpEaACTaBJICHUA IJIA OIIMCAHUA U

aHalIn3a MaTCMAaTUYICCKHUX 3ala41 U PCAJIbHBIX SaBHCHMOCTeﬁ;



7) OBJIQJIEHNE OCHOBHBIMH CIIOCOOAMH TPEACTABICHHS M aHAINW3a CTATHCTHYECKHUX
JAHHBIX; YMEHHE pEIIaTh 33aJa4d Ha HaX0XJEHHUE YaCTOThI M BEPOSTHOCTHU
CITy4alHBIX COOBITHH;

8) YMEHHE MPUMEHATh W3YUYCHHBIE MOHSATHSA, PE3YJIbTAThl U METOJbI MPU PEUICHUU
33714 U3 pa3MYyHbIX PaA3JeNoB Kypca, B TOM YHUCJE 3a7ay, HE CBOJAIIUXCA K

HCTIOCPCACTBCHHOMY IIPUMC- HCHHUIO U3BCCTHLIX AJITOPUTMOB.

Brimycknuk HayuuTes B 7-9 kinaccax

DJIEMEHTBI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

* OnepupoBaTh Ha 0a30BOM YPOBHEO MOHSTHUSMU: MHOXECTBO, SJIEMEHT MHOXXECTBA,
MOAMHOKECTBO, TPUHAJIEKHOCTH;

* 33J1aBaTh MHOXECTBA [IEPEUNCICHUEM UX 3JIEMEHTOB;

* HaXOJIUTh NepeceueHune, oObeIUHEHNE, TIOJMHOKECTBO B IPOCTEUIITUX CUTYAITUSIX; ®
omnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSMHU: OIPEACIICHUE, aKCMOMa, TeopeMa,
JIOKA3aTENbCTBO;

* IPUBOJAUTH IPUMEPHI K KOHTPHPHUMEPHI JJ1s1 TOATBEPKACHUS CBOMX BbICKA3bIBAHUM.
B noBceHEeBHOM KU3HU U TIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* HUCIOJIb30BaTh Tpauyeckoe MpeCTaBICHUE MHOMXECTB JI ONHCAHUS pPealbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3aJ1a4 IPYyTUX YUYEOHBIX IPEIMETOB.
Yucna « OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSAMU: HATypaJbHOE YHUCIIO, LEJI0e
YHUCJI0, OOBIKHOBEHHAS APOOb, JeCATHYHAsA Apo0b, CMeIIaHHas ApoOb, pallMOHAIbLHOE
YUCII0, apu(PMETUIECKUN KBAAPATHBIN KOPEHbD;

* UCIIOJIb30BaTh CBOKWCTBA YHUCEN U IIPAaBWIIA JACHCTBUM IPU BBIIIOJIHEHUU BBIYUCIICHUN;
* HCIOJI30BaTh MPU3HAKK JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN
U pPEIICHUN HECJIOKHBIX 3a/1a4;

* BBITMIOJIHSITh OKPYTJIEHUE PAllMOHAIIbHBIX YHCEN B COOTBETCTBUHM C MPABUIIAMU;

* OLICHMBATh 3HAYEHHE KBAJIPATHOI'O KOPHSI U3 MOJOKUTEIHHOTO IIEJI0T0 YHCiIa

; * paCIIO3HaBaTh PallMOHAJIBHBIE U UPPALIMOHATBHBIC YUCIIA; * CPABHUBATH YKCIIA.
B noBcenHeBHOM )KU3HU U NPU U3YUYECHUU APYTUX MPEIMETOB:

* OOCHUBATDL PC3YJIbTAThI BBIUMCIICHUN IIPpH PCUHICHUHU IMPAKTHYCCKHX 3a1a4;



* BBITOJIHATH CPABHEHHE YHCEI B PEAIBHBIX CUTyaLUAX;
* COCTAaBJATh YMCJIOBBIE BBIPAXXKEHUS IPU PEIICHUU NMPAKTUYECKUX 3a1ad U 3a1ad W3
JOPYTUX YYEOHBIX MIPEIMETOB.

ToxaecTBeHHbIE TPEOOPa30BaHUs

* BhINONHATE HECNOXKHBIE NPEOOpPa30BaHUS JIi BBIYUCICHUS 3HAYEHUH YHCIIOBBIX
BBIPAKECHUM, COAEPIKAIUX CTENEHU C HATYPAJIBHBIM II0KA3aTENEM, CTEIEHU C LIEIBIM
OTPHLIATEIBHBIM ITOKA3aTEIIEM;

* BBINOJIHATH HECJIOKHBIE NTPEOOpa30BaHUs LIEJBbIX BBIPAKEHUM: PAaCKpbIBATh CKOOKH,
NPUBOJIUTH NMOJOOHBIE CIIaraeMbI€;

* HUCHOJIb30BaTh (HOPMYJIbI COKPAIIEHHOIO YMHOXEHHS (KBaapaT CyMMBbI, KBaJapar
Pa3HOCTH, Pa3HOCTb KBAJIPaTOB) AJIsl YIIPOLLEHUS BBIUMCICHUN 3HAYECHUH BBIPaKEHUMH;
* BBINOJIHATH HECJIOXHbIE MpPeoOpa3oBaHusd JAPOOHO-TMHEHHBIX BBIPAKEHUUA H
BBIPAKEHHUI C KBAJAPATHBIMU KOPHIMMU.

B noscenHeBHOM JKU3HU U IIPU U3YyYEHUH APYTUX PEIMETOB:

* IOHMMATh CMBICJI 3aIIMCH YUCJIa B CTAHAAPTHOM BH/IE;

* omnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHEM «CTaHIApPTHAsl 3alHUCh YHCIIa.
VYpaBHEHUS U HEPABEHCTBA

* OnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMM: PABEHCTBO, YUCIOBOE PABEHCTBO,
YPaBHEHHUE, KOpPEHb YPAaBHEHMS, pPELICHHUE YPABHEHMs, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIICHNE HEPABEHCTBA,;

* IPOBEPATH CIIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JUHEWHBICE HEPABEHCTBA W HECIIOKHBIE HEPABEHCTBA, CBOJSAIIMECH K
JINHCHHBIM;

* pelIaTh CUCTEMBI HECIIOKHBIX JIMHENHBIX YPAaBHEHUM, HEPABEHCTB;

* POBEPSATH, ABJSETCS JIU TaHHOE YHCIIO PELICHUEM YpaBHEHUs (HEpPaBEHCTBA);

* pemiath KBaJpaTHbIE YpaBHEHUs 10 GopMyJie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

* U300paXkaTh peUICHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBceqHEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX MPEIMETOB:

* COCTABJIATh U PELIATH JIMHEHHBIE YPABHEHUS IIPU PEIICHUU 3a1a4, BO3HUKAIOIINX B

JIPYrUX y4eOHbIX MpeaMeTax.



Oynkunu * Haxoaute 3HaueHne PyHKIMU MO 33JaHHOMY 3HaYEHHUIO apTyMEHTa;

* HAXOJUTh 3HAUEHHE ApTYMEHTa MO 3aJaHHOMY 3HAU€HHUIO0 (YHKIUU B HECIOXKHBIX
CUTYaIUsX;

* ONpEAENATh MOJIOKEHUE TOYKH MO €€ KOOpAHMHATaM, KOOPAMHATHI TOYKU IO €€
MOJIOKEHUIO HA KOOPJIMHATHOM MIIOCKOCTH;

* 110 TpapuKy HAXOAUTH 00JACTh ONPEACIICHNS, MHOKECTBO 3HaUCHU M, HYTU (QYHKIIHUH,
IPOMEXYTKA  3HAKOIMOCTOSHCTBA, TPOMEXKYTKH  BO3pacTaHusi U yObIBaHWUS,
HauOOoJIbIIICe U HAUMEHbBIIIee 3HaUeHUS QYHKIIUU;

* CTPOUTH rpauK JMHEUHON QYHKUINU;

* IPOBEPSATH, SIBJISIETCS JU JAaHHBIN rpaduk rpagukoM 3agaHHOW PYyHKUIKU (JTUHEHHOM,
KBaJIpaTUYHOU, 00paTHON MPONOPIUOHATIBHOCTH);

* ONpeAeNsITh NPUOIMKEHHbIE 3HAUEHHUS] KOOPJIMHAT TOYKU NEpPEecedeHUsl rpadukoB
byHKIH;

* omepupoBaTb Ha 0a30BOM YpPOBHE MOHATHSAMHU:  IOCJIEIOBATEIbHOCTD,
apumeTnyecKas Mporpeccusi, reoMeTpruuecKasi Iporpeccus;

e pemarh 3aJayd Ha MPOTPECCHU, B KOTOPHIX OTBET MOXKET OBbITh IOJIy4EH
HETMOCPECTBEHHBIM MOJICUETOM 0€3 MpUMEHEHUs PopMyI.

B noBcenHEBHOM KU3HU U IIPU U3YUEHUH IPYTUX HPEIMETOB:

* CTOJIb30BaTh IpapUKH peasbHBIX MPOLIECCOB U 3aBUCUMOCTEHN sl ONPEENICHUsI UX
CBOMCTB (HauOOJbIIME M HAWMEHbIIWE 3HAYEHUS, MPOMEXKYTKH BO3pACTaHUS H
yObIBaHUS, 00JIaCTH MOJOKUTENIbHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.11.);

* UCIOJb30BaTh CBOMCTBA JIMHEHHON (DYHKIMU U ee rpaduk MpU PEUICHUU 3ajad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CratucTrka 1 TEOpHs BEPOSTHOCTEN

 lmerp mpeAcTaBi€HHE O CTATHCTHMYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTU
CITy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33]a4ax;

e pewmarb MOpoCTeHIIMe KOMOMHATOpHBIE 3aJaud  METOJAOM  MpSIMOro U
OpraHu30BaHHOTO Mepedopa;

* IPEJICTABJIATH JaHHBIE B BUJIC TAOJINII, TUarpaMM, rpauKoB;



* 4uTaTh WH(OPMALIKIO, PEACTABICHHYIO B BUAE TaOJHIbI, AUarpamMmbl, rpaduka; e
OTIPE/ICIIATh OCHOBHBIE CTATUCTHUECKUE XapAKTEPUCTHKHU YMCIOBBIX HAOOPOB;

* OLIEHUBATh BEPOATHOCTH COOBITHS B TPOCTEUIIIUX CITydasiX;

* IMETh NPEJCTABICHUE O POJIU 3aKOHA OOJIBIITNX YHCENl B MACCOBBIX SIBICHUSX.

B noBcenHeBHOM ®KU3HU U TTPU U3YUECHUH JPYTUX MPEIMETOB:

* OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BApUAHTOB METOJIOM Iepedopa;

* UMETh MPEACTABICHUE O POJIM MPAKTHUYECKH JOCTOBEPHBIX U MAaJIOBEPOATHBIX
COOBITHH;

* CpaBHMBAaTh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTHUKH, MOJYyYEHHBIC B MPOLIECCE
pElIeHUs TPUKIATHON 3a/1a4M, U3YUCHHS PEAbHOTO SIBJICHHS,

* OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITUN U SIBJICEHUN B HECIIOKHBIX CUTYyaIlHsX.
TekcToBbIe 331241

* PemaTh HecJOXKHBIE CIOKETHBIE 33Jaud pa3HbIX TUIIOB Ha Bce apupMeThyeckue
JICHCTBUS,

* CTPOUTH MOJENH YCIOBHUS 3amaud (B BHJE TaOMUIBI, CXEMbI, PUCYHKA WU
yYpaBHEHUs), B KOTOPOH JaHbl 3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHUH, C
EJIBIO TIOMCKA PEIICHUS 3a1a4u;

* OCYIIECTBJISATH CIIOCOO MOUCKA PELICHUS 3a/1aul, B KOTOPOM PacCyKJIE€HUE CTPOUTCS
OT YCJIOBHS K TPeOOBaHUIO WIIA OT TPEOOBAHUS K YCIOBHIO;

* COCTABJISATH IJIaH PEIICHUS 3a/1a4H;

* BBIJICJIATD ATAlbl PELUICHUS 3a/1a4U;

* HHTEPNPETHPOBATh BBIYUCIUTEIBHBIC pPE3ylbTaThl B 3aJadue, HCCIEA0BATh
MOJTy4YE€HHOE PEIlIeHUE 3a1a4H;

* 3HaTh PA3JINYUE CKOPOCTEH 00BbEKTa B CTOSIUEH BOJE, MPOTHUB TEUEHUS U MO TECUCHUIO
peKu;

* pelaTh 3aJja4y Ha HAX0XKJIEHUE YaCTH YMCIIa U YKCIia 0 €ro 4acTu;

* pemarh 3aJauyd pa3HbIX TUNOB (Ha paboTy, HAa TMOKYNKH, Ha JBUKCHHE),
CBSI3BIBAIOIINX TPU BEJIMYUHBI, BBIJCIATH ST BEJIMUNHBI U OTHOIIECHUS MEXTy HUMH,
HaXOAMUTh IMPOLEHT OT YMCJA, YUCIO MO IMPOLEHTY OT HEro, HaXOAWUTh MPOLIEHTHOE

CHM)KCHHUEC NI ITPOUCHTHOC MOBLIIICHNUEC BCIINYNHBI,



* pemaTh HECJIOXKHBIE JIOTHYECKHUE 3a7a4l METOJOM pacCyXIeHHW. B moBcenHeBHON
YKU3HH U [IPU U3YUEHHUH IPYTUX NPEIMETOB:

* BBIJBUTATh THIIOTE3bl O BO3MOXKHBIX INPEIAECIBbHBIX 3HAYEHUSAX HMCKOMBIX B 3aJa4e
BEJIMUMH (Z1eJaTh NPUKUAKY). [ 'eomeTprudeckue Gurypol

* OnepupoBaTh Ha 0230BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX (UTYD;

* W3BJIEKaTh MHQPOPMALMIO O TEOMETpPUYECKUX (UIypax, NpPEACTaBICHHYIO Ha
YyepTekax B IBHOM BU/IE;

* NPUMEHATh JUId pEUIeHHs 3a7ad T[EOMETPUYECKHE (aKThl, €CIM YCJIOBHUS HX
NPUMEHEHUS 3a]1aHbl B IBHOM (hOpME;

* pewmaTth 33Ja4Yd HAa HAXOXKIEHUE T'€OMETPUYECKHUX BEJIMYUH IO oOpaslaMm WiIH
QJITOPUTMAM.

B noBceHEeBHOM KU3HU U TPU U3YUYECHUH JPYTUX NMPEAMETOB:

* HCIMOJb30BaTh CBOMCTBA T€OMETPUYECKUX (PUIyp Ul pELIEHUs TUIOBBIX 3ajad,
BO3HHMKAIOIIMX B CUTyallMsX IIOBCEJHEBHOM JKM3HHU, 3a1a4 IMPAKTHYECKOIO
COZlepKaHUS.

OTHo1IEHHS

* OnepupoBaTh Ha 0aA30BOM YpOBHE MOHSATUSIMU: PABEHCTBO (DUTYp, paBHbIE (PUTYPBHI,
PaBEHCTBO TPEYTOJbHUKOB, NAPALIEIBHOCTD NMPSIMBIX, EPIEHINKYISPHOCTD NPSIMBIX,
YTJIBI MEKTy NPSAMBIMH, IEPIEHAUKYIIAP, HAKIIOHHAS, IPOEKIIMSL.

B noBceTHEBHOM KU3HU U MTPU U3YUEHUH IPYTUX NPEIMETOB:

* HCHOJB30BATh OTHOLICHMS JUIS PEUIEHUS NPOCTEHUINMX 337ad, BO3HUKAIOIIMX B
pEATbHOM KU3HMU.

N3mepeHus 1 BBIYUCICHUS

* BBIIONHATH HW3MEpPEHWE [UIMH, PACCTOSHHUM, BEJIMYMH YIJIOB, C IOMOUIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

* IPUMEHATH (QOpMYJBI NEpPUMETpa, IUIOMATU U O00beMa, IUIOIMAAN MOBEPXHOCTU
OTJIEJIbHBIX MHOTOTPaHHUKOB IIPHM BBIYMCIICHMSIX, KOTJa BCE JAaHHbBIE HMEIOTCA B
YCJIOBUU;

* npuMeHATh Teopemy [ludaropa, 6a3oBbie TPUTOHOMETPUUECKHUE COOTHOLLICHUS IJIs

BBIUMCJICHUS JINH, PACCTOSIHUH, IUIOLIAZEH B IIPOCTEUIIINX CITyYasX.



B noBceqHEBHOM KW3HU U IPU U3YYEHUU APYTUX MPEIMETOB:

* BBIUMCIATH PACCTOSIHUSI HA MECTHOCTHM B CTAaHJAAPTHBIX CHUTYyalMAX, IUIOAAUA B
OPOCTEUIIUX  CIOy4yasx, MPUMEHATb (OpPMYJbl B MPOCTEUIINX CHUTyalUsX B
MTOBCEHEBHOMN KU3HHU.

['eomeTprueckre NOCTPOCHUs

* M300paxkaTh TUIOBbIE TUIOCKHE (UTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKU U C
MTOMOIIIbKO HHCTPYMEHTOB.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUU IPYTUX IIPEAMETOB:

* BBINOJIHATH MPOCTEHIIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOJMMBbIC B peabHOM
JKA3HH.

["'eomeTpuyeckue mpeoOpazoBaHUs

* Ctpouth Gurypy, CAMMETPUUYHYIO JaHHOU (PUTYype OTHOCUTEIHLHO OCH M TOYKHU. B
IIOBCEHEBHOM KU3HU U IIPU U3YUYCHUU IPYTUX NPEAMETOB:

* pacno3HaBaTh JIBJKEHUE OOBEKTOB B OKPYKAIOIEM MHUPE;

* pacro3HaBaTh CAMMETPUUYHBIEC (DUTYPBI B OKPYKAIOIIIEM MUPE.

BekTopsl 1 KOOpAMHATHI HA INIOCKOCTH

* OmnepupoBatb Ha 0a30BOM YpOBHE TMOHATHSMU BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA INIOCKOCTH,

* ompenensATh NPUOTMKEHHO KOOPJAWHATHI TOYKM 1O €€ H300paKeHUI0 Ha
KOOPJUHATHOM TJIOCKOCTH.

B noBceqHEBHOM KU3HU U IPU U3YUYECHUHN IPYTUX NPEAMETOB:

* CMOJIb30BaTh BEKTOPHI ISl PEIICHUS MPOCTEUIIINX 33/1a4 Ha ONPEACIEHNE CKOPOCTH
OTHOCHUTEJILHOTO JIBUKCHMUSI.

Hctopus Mmarematnku

e OnuceIBaTh OTAECIbHBIC BBIAAIONIMECS PE3YJIbTAThl, MOJYYCHHBIE B XOJI€ PA3BUTHUA
MAaTEMATHKH KaK HAyKU;

* 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOU UCTOPUEH;

* IOHUMAaTh POJIb MATEMATHKH B pa3BuTUU Poccuu.

MeTtoabl MaTeMaTUKHA



* BuiOupates moaxomsimmii W3yYEHHBIH METON Il PEIICHUS W3YyYEHHBIX THIIOB
MaTeMaTUYEeCKUX 3a/a4;

* IlpuBoguTh mNpuUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B  OKpYKaromiei
JEeUCTBUTEILHOCTU U TPOU3BEICHUSX UCKYCCTBA.

BBIMYyCKHUK TOJIYYUT BO3MOXKHOCTH HAydUThCS B 7-9 Kiaccax i oOecrieueHus
BO3MOXXHOCTH YCIEIIHOTO MPOAOJDKEHHs] 00pa3oBaHMsl Ha 0a30BOM U YITyOJE€HHOM
YPOBHSIX DJIEMEHThI TEOPUU MHOKECTB M MATEMATUYECKON JIOTUKHU

* OmnepupoBarb 7 TIOHATUSAMH: ONpPEACICHUE, TEOpeMa, aKCHUOMa, MHOKECTBO,
XapaKTePUCTUKHA MHOXKECTBA, 3JIEMEHT MHOXECTBA, IMyCTOE, KOHEYHOE U OECKOHEUHOE
MHOECTBO, MMOJMHOXECTBO, TPUHA/JICKHOCTh, BKIIIOYEHHE, PABEHCTBO MHOKECTB;

* N300pakaTh MHOYKECTBA U OTHOIIICHHE MHOYKECTB C TIOMOIIBbIO KpYyTroB Dijepa;

* ONPENENATh MPUHAJIC)KHOCTD DJIEMEHTAa MHOXECTBY, 00BEAMHEHHUIO U TIEPECCUCHUI0
MHOJKECTB;

* 33/1aBaTh MHOXXECTBO C IMOMOIIIbIO TIEPEUNCIICHUS JIEMEHTOB, CIOBECHOT'O OMTUCAHUS;
* ONEpUPOBATH MOHITUSIMU: BbICKa3bIBAHUE, UICTUHHOCTb U JIO)KHOCThH BBICKa3bIBAHMUS,
OTpHUIIAaHUE BBICKA3bIBAHWH, OMNEpallui HaJ BBICKa3bIBAHUSIMU: M, WIH, HE, YCIOBHBIC
BBICKa3bIBaHUS (MMILTUKAIUN );

* CTPOUTH BBICKA3bIBaHUS, OTPUIIAHUS BbICKA3bIBAaHUM.

B noBceHeBHOM KU3HU U MPU U3YUYECHUU APYTUX MPEIMETOB:

* CTPOUTH LIEMOYKH YMO3aKIFOUEHHU Ha OCHOBE MCIOJIb30BAHUS TIPABUJI JIOTUKH; 7

* HCIOJIb30BaTh MHOXKECTBA, OIEpallid C MHOXECTBaMH, UX rpadudeckoe
MpeACTaBICHUE JIJII ONTUCAHUS PEAIBHBIX MTPOIIECCOB U SIBJICHUIA.

Yucna

* OnepupoBaTh MOHSATHUAMH: MHOKECTBO HATYypaJIbHBIX YHCEN, MHOXECTBO LEJbIX
YHCeJl, MHOXECTBO pAaIlMOHAIBHBIX YHCEJ, UPPALHMOHAIBHOE YHCIO, KBaJApPaTHBIN
KOpE€Hb, MHOXECTBO JICMCTBUTEIBHBIX YMCEJ, TE€OMETpUYECKas HWHTEPIpPETALIUI
HaTypaJIbHBIX, LIEJbIX, PAIMOHAIIbHBIX, IEUCTBUTEIbHBIX YHCE,

* IOHUMATh U OOBSICHATH CMBICII MO3UIIMOHHOMN 3aMMCH HATYPaJIbHOTO YUCIIA;

* BBITIOJIHATH BBIUYHUCIICHUSA, B TOM YHCJIE C MCIOJb30BAHUEM MPUEMOB PallMOHAIBHBIX

BBIYMCIICHU;



* BBIIOJIHATH OKPYTJIEHUE PAlIMOHATIBHBIX YUCEII C 3aJaHHOW TOYHOCTHIO;

* CPAaBHUBATh PALlMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;

* IPEJCTABISATh PAIIMOHATIBHOE YHUCIIO B BUJE AECITUUHON ApOOH
* YIIOPSIIOYMBATH YKCIIA, 3aIMCAHHBIC B BUJIC OOBIKHOBEHHOU U ACCATUIHON JPOOH;

» Haxoauth HOJI 1 HOK 4mcen u ucnosib30BaTh UX MPU PEMICHUU 33/1a4.

B noBcegHEBHOW KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* MPUMCHATH MpaBWia NPHUOIMKEHHBIX BBIYMCICHUA TPU PEUICHUU TPAKTUICCKUX
3a/1a4 ¥ PEIlICHUH 3a/1a4 APYTUX yU4eOHBIX MTPEAMETOB;

* BBINIOJIHATh CPABHEHHUE PE3YJbTATOB BBIYMCICHUN NPU PEHICHUU MPAKTHYECKHUX
3a/1a4, B TOM YHUCIIe TPUOIMIKEHHBIX BBIUUCIICHHUIM;

* COCTaBJIATH U OLICHUBATh YUCIIOBBIC BBIPAKECHUS IPU PELICHUU MPAKTUYECKUX 3a1a4
Y 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB;

* 3anuchiBaTh M  OKPYIVIATH YMCJIOBBIC 3HAUCHUS PEAIbHBIX BEIMYUH C
VICIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS.

ToxecTBeHHbIE TPe0Opa30BaHUs

* OnepupoBaTh MOHATUSIMU CTEIIEHU C HATYPAJIbHBIM MTOKA3aTENIEM, CTEIIEHU C LIEJIbIM
OTPULIATENBHBIM ITOKA3aTEIEM;

* BBINOJHATH MPEOOPA30BaHUS IIENIBIX BBIPAKECHHUM: JEUCTBUS C OJHOWICHAMHU
(cmokeHWe, BBIYMTAHHWE, YMHOXEHHUE), JCHCTBUS C MHOTOWICHAMH (CIIOKEHHE,
BBIYUTAHUE, YMHOXKEHHUE);

* BBIMOJHATH PA3JIOKEHHE MHOTOYJIECHOB HA MHOXHTEIW OJHUM U3 CIOCOOOB:
BBIHECEHUE 3a CKOOKy, TpYNIHUPOBKA, HCIOJb30BaHUE (HOPMYI COKPALIEHHOrO
YMHOKEHUS,

* BBIIEIATH KBaJAPaT CyMMBbI U Pa3HOCTH OJIHOYJICHOB;

* pacKJIaIbIBaTh HA MHOXHUTEJIM KBaJAPaTHBIA TPEXUJICH;

* BBIMOJHATH TPEOOPa30BaHUs BBIPAKECHUM, COACPKAIIUX CTEIICHH C IEIBIMU
OTPULATENILHBIMHA TTOKA3aTENSIMH, NEPEXOAUTH OT 3alIMCH B BUJIE CTEIECHU C LEJIbIM
OTpHUIIATEIBLHBIM TTOKa3aTeIeM K 3alUCH B BUJIE IpOOH;

* BBIMOJHATH MpeoOpa3oBaHUs APOOHO-PAMOHATBHBIX BBIPAKEHHUI: COKpAIICHHE

npoOeil, mpuBeJeHrEe anredpandeckux apolei K o0IeMy 3HaMEHATeNto, CIOKECHHUE,



YMHOXKEHHE, JIeJICHnEe anreOpandeckux npoOei, Bo3BeeHNE alreOpandecko 1podu B
HATYPaJIbHYIO U LIENTYI0 OTPUIATEIbHYIO CTEIICHb;

* BBINIOJIHATH MPE0OPa30BaHUs BEIPAKEHUIM, COIEPKAIINX KBAPATHBIE KOPHH;

* BBICTSATH KBaJpaT CyMMBbI WJIM Pa3HOCTU ABYWICHA B BBIPQKECHUSAX, COICPIKAIIUX
KBa/IpaTHbIE KOPHU;

* BBITIOJTHATH MPE0OPa30BaHUs BEIPAKEHUM, COACPKAIIUX MOAYJIb.

B noBceaHeBHOM KU3HU U IPU U3YUYECHUH IPYTUX MPEIMETOB:

* BBINOJHATH NPeoOpa3oBaHusl U JACUCTBUS C YHUCIAMU, 3alIMCAHHBIMUA B CTAHJAPTHOM
BUJIC; * BBHINOJHATH MPEOOpa3oBaHMs alreOpamyecKux BBIPAKECHUN TPU PEIICHUH
3a/1a4 IPYrux y4eOHbBIX MPEIMETOB.

VYpaBHeHMs U HEpaBEHCTBA

* OnepupoBaTh NOHATUSMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHUS, pPEIICHUE
HEPaBEHCTBA, PABHOCWJIbHBIC YpaBHEHHUS, O00JIaCTb OIpEAeNCHUs ypaBHEHUS
(HepaBEHCTBA, CUCTEMbl YPABHEHUI U1 HEPABEHCTB);

* pemaTh JTUHEHHBIC YpaBHEHHUS W YpaBHEHUS, CBOAMMBIC K JMHEHHBIM C MTOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHUii;

e pemarh KBaJpaTHbIE YPaBHEHHUS W YPaBHEHHs, CBOJAUMBbIC K KBaJpaTHBIM C
MOMOIIbIO TOXAECTBEHHBIX TPE0Opa30BaHUM;

* pemaTth ApOOHO-JIMHEHHbIE YPAaBHEHNUS;

* pelaTh NpoCcTenllne nppaloHaabHble ypaBHeHusa Buaa fx a ()=, fxgx ()=();
peraTh ypaBHEHUS BUa nX a = ;

* pemiaTh ypaBHEHUS CIIOCOOOM pasNio’KEHUsI HA MHOXKHUTEIU U 3aMEHBI TIEPEMEHHOI;
UCTIONIb30BaTh METOJ MHTEPBAJIOB MJIsl PEHICHHs LEJBIX U JPOOHO- palMOHAIBHBIX
HEPABEHCTB;

* peliaTh JMHEWHbIC YPaBHEHHS U HEPABEHCTBA C TapaMeTPaMHu;

* pelIaTh HECIOXKHbIE KBAPATHBIC YPABHEHHS C TAPAMETPOM;

* pelIaTh HECIOXKHBIE CUCTEMbI JIMHEHHBIX YPaBHEHHH ¢ TapaMeTpamu;

* pelIaTh HECIOKHBIC YPABHEHUS B IIEIIBIX YHCIIAX.

B HOBCCHHGBHOﬁ JKU3HU U IIPU UBYUCHUU JIPYTUX ITPCIAMCTOB!



* COCTaBIISITh M pELIaTh JMHEHHbIE M KBaJpaTHbIC YpaBHEHHs, ypaBHEHUS, K HUM
CBOJSIINECS, CHUCTEMbl JIMHEWHBIX YPABHEHWM, HEPABEHCTB IPU PELICHUU 3a]ad
JIPYTUX Y4eOHBIX MPEIMETOB;

* BBINOJHATH OLEHKY IMPaBIONOJ00MS pPE3ylbTaTOB, MOJYyYa€MbIX MPHU PELICHUU
JIMHENHBIX U KBAJPATHBIX YPAaBHEHUW U CUCTEM JIMHEWHBIX YpaBHEHUU U HEPABEHCTB
IIPYU PEUICHUU 3314 JIPYTUX YYECOHBIX PEIMETOB;

* BBHIOMpPATh COOTBETCTBYIOIIHWE YPABHEHMS, HEPABEHCTBA WM HMX CUCTEMBI I
COCTaBJICHUS MaTEMaTHYECKONW MOJENM 3aJaHHOW peajbHOM CHUTyallud WU
MPUKIAIHOMN 3aa4K;

* YMETh HHTEPIPETUPOBATH MOJTYUCHHBIN MPU PEIICHUN YPAaBHEHHS, HEPABEHCTBA MU
CUCTEMBI pPE3yJbTaT B KOHTEKCTE 3aJaHHOW pPEaJbHOM CUTYyallud WIM IMPHUKIaJIHOU
3a/1ayu.

DOyHKIUU

* OnepupoBaTh MNOHATUSIMM: (PYHKIMOHAIbHASI 3aBUCUMOCTb, (DYHKUMS, Trpadux
(GyHKUIMH, crocoObl 3akaHus (DYHKIHMH, apryMEHT M 3HauyeHHe (PyHKUIUHU, 00JIacTh
ONpesesieHus] M MHOXKECTBO 3HAYCHUM (QYHKUMHM, HYIU (DYHKIHUH, HPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMU, YETHOCTH/HEUETHOCTh (DYHKIIUH;
 crpouTh TpaduKu  JIMHEWHOW,  KBaApaTUYHOW  (QyHKIUH,  oOpaTHOM
MPOMOPIIMOHAILHOCTH, PYHKIMU BUJa: Kyaxb=++,yx=,3yx=,yx=;

* Ha MpUMepe KBaApaTUYHOM (PYHKIMHU, HCIOIB30BaTh NpeoOpa3zoBaHusi rpaduka
byukuun y=f(x) mist moctpoenus rpadukoB ¢pynkuuid y afkx bec=++() ;

* COCTaBJISITh YPAaBHEHMs MPSAMON MO 3aJlaHHBIM YCIIOBHUSIM: MPOXOMSAIICH yYepe3 JBe
TOYKM C 33JaHHBIMM KOOpJMHATAMHU, TMPOXOAAIIeH dYepe3 MaHHYI0 TOYKY U
MapajiyIeIbHON TaHHOU MPSMOM;

* rccienoBaTh QYHKIHUIO MO ee rpaduky;

* HaxoJIUTh MHOXECTBO 3HAYCHMH, HYJIU, TMPOMEXKYTKA 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIIHH;

* ONEpPUPOBATH MOHATUSIMHU: TOCIEIOBATEIBHOCTh, apU(pMETUUYECKasl MPOrpeccus,
TE€OMETPUYECKAsI IPOTPECCUS;

* pemaTh 3aJa4M Ha apU(PMETUYECKYIO U TEOMETPUUECKYIO ITPOIPECCUIO.



B noBcenHeBHOM XKU3HU U IIPU U3YYECHHUU IPYTUX NPEIMETOB:

* WIDTIOCTPUPOBATH C TTOMOIIIBIO TpaduKa peasbHyI0 3aBUCUMOCTD MITU MPOLIECC MO MX
XapaKTEPUCTUKAM;

* UCIOJIb30BaTh CBOWCTBA U rpaMK KBaJAPATUUYHON (PYHKIHUU MPU PEUICHUH 3a]ad U3
JIPYTUX Y4eOHBIX MPEIMETOB.

TekcToBbIe 337241

* PemaTe npocThie M CIOKHBIE 3a1a4X PA3HBIX TUIIOB, 4 TAK)KE 3a/1a4X ITOBBIIIEHHON
TPYIHOCTH;

* MCIOJIb30BATh PA3HbIE KPATKHE 3aIUCH KAaK MOJENM TEKCTOB CIIOKHBIX 3a1ad IS
ITOCTPOEHMS TIOMCKOBOM CXEMBI U PELIECHUS 3a1a4;

* pasnuyaTb MOJENb TEKCTa U MOJEIb PEIICHUS 3a4ayd, KOHCTPYUPOBAaTh K OJHOMN
MOJIEH PEUICHUS HECTIO0KHOM 3a1a4i Pa3HbIE MOJEIM TEKCTA 3aa4H;

* 3HaTh ¥ MPUMEHATH 00a criocoba MoucKa perieHus 3a1a4 (0T TpeOoBaHUs K yCIOBHUIO
U OT YCJIOBUSI K TPEOOBAHHUIO);

* MOJICIMPOBATh PACCYKIAEHUS MTPHU MOUCKE PEIIEHUs 3a/1a4 C TOMOUIBIO rpad-CXEMBbI;

* BBIJCIIATH JTAIBl PELICHUS 3aa4U U COAEPKAHUE KAXKIO0r0 ITaIa;

* yMeTh BBIOMpATh ONTUMAJIBHBIA METOJ pELIEHUs 3aJadyd U OCO3HaBaTh BBHIOOD
METO/1a, PACCMATPUBATh PA3JIMYHBIE METObI, HAXOJAUTh Pa3HbIE PELICHUS 3a4a4H, €CIIU
BO3MO’KHO;

* AHAJIM3UPOBATH 3aTPYNAHEHUS [IPU PELIEHUU 3a/1a4;

* BBIMIOJIHATH pa3InyHbIe MPeoOpa3oBaHUs MPEIOKEHHON 3a/1aun, KOHCTPYHUPOBAThH
HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJI€ OOpATHBHIE;

* HHTEPNPETHPOBATH BBIUHUCIUTENIBHBIE PE3YJbTAaThl B 3ajaye, MCCIEA0BaTh
IIOJIyYEHHOE PELICHUE 3a/1a4H;

* AHAJIN3UPOBATh BCEBO3MOXKHBIE CHUTYallMM B3aUMHOI'O PACIIOJOKEHHUS JIBYX
00BEKTOB M U3MEHEHHE UX XapaKTEPUCTHK MPU COBMECTHOM JBIKEHUU (CKOPOCTD,
BpeMsi, pacCTOSIHUE) MPHU PELICHUH 33]1a4 Ha JABM)KEHUE JABYX OOBEKTOB KaK B OJTHOM,
TaK ¥ B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX;

* WCCJIEOBATh BCEBO3MOXKHBIE CUTyallMU IIPU PELICHUM 3a7a4 Ha JBUXXEHUE I10 PEKe,

paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;



* pemaTh pa3HOoOOpa3HbIE 33aUN «HA YaCTH»,

* pemaTh 1 0OOCHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIACIATH MATEMATUYECKYIO OCHOBY)
Ha HaXO0XJCHUE YacTH YKCJIa U YKCIIa M0 €r0 YacTh Ha OCHOBE KOHKPETHOI'O CMbICIa
Ipoou;

* 0CO3HaBaTh U OOBIACHATH MACHTHUYHOCTH 3374 PA3HbIX THUIIOB, CBS3bIBAIOIIUX TpU
BEUYMHBI (Ha paboOTy, Ha MOKYIKH, HA JIBJKEHHE), BBIIEISATH 3TH BEIUYHHBI U
OTHOIIICHUS MEXKJIYy HUMH, MPUMEHITh UX NPU PEIICHUM 3a]ay, KOHCTPYUPOBATh
coOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

* BJIaJICTh OCHOBHBIMHU METOJIaMU PEIICHHUA 3a7]a4 Ha CMECH, CILJIaBbl, KOHIICHTPAIIUH;

* peliath 3aJa4u Ha MPOILICHTHI, B TOM YHUCJIIE, CIOKHBIC MPOIEHTHI C 00OCHOBAHUEM,
UCIIOJIb3YsI pa3HbIE CIIOCOOBI;

* peniaTh JIOTMYECKUE 3a/1a4d Pa3HbIMU CIIOCOOaMH, B TOM 4HUCIE, C ABYMs OJIOKaMH U
¢ TpeMmsi 0JIOKaMHU JJAHHBIX C TTIOMOIIBIO TaOJIHII;

* pemarh 3aJaud IO KOMOWHATOpPUKE W TEOPUH BEPOSTHOCTEH Ha OCHOBE
WCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB 1 00OOCHOBBIBATh PEIICHUE;

* pellaTh HECIIOXKHBIE 33/1a4l 110 MATEMAaTUYECKON CTaTUCTHUKE;

* OBJIQJCTh OCHOBHBIMH METOJaMHU PEIICHUS CIOKETHBIX 3ajlau: apupMeTUUECKUi,
anredpanyeckuii, mepedop BapuaHTOB, TEOMETPUUECKUN, TpaPUUECKU, TPUMEHSTh UX
B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMU CUTYaLIHSIX.

B noBceHEeBHOM KU3HU U TIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* BBLACNATh IPU PELICHUHM 33Jlad XapaKTepPUCTUKH pacCMaTpUBAEMONl B 3ajaye
CUTyallud, OTJIWYHBIE OT peajbHbIX (T€, OT KOTOPBhIX aOCTParupoBaIIUCH),
KOHCTPYHUPOBATh HOBBIE CUTYaIlMH C YUYE€TOM DITHX XapaKTEPUCTUK, B YACTHOCTH, MPHU
pelIeHNH 3a1a4 Ha KOHUEHTPALUH, YYUTHIBATh INIOTHOCTh BEILIECTBA;

* pemiaTh U KOHCTPYHUPOBATh 3aJ1a4ud HA OCHOBE PACCMOTPEHUS peaIbHBIX CUTYyaIluH, B
KOTOPBIX HE TPeOYEeTCs TOUHBIN BHIYMCINUTEIBHBIA PE3ybTaT;

* pemiaTh 3aJa4d Ha JBUKEHUE O PEKE, pacCcMaTpUBasl pa3HbIe CUCTEMbBI OTCUETA.

CrarucTuka u Teopusi BEpOSITHOCTEN



* OnepupoBaTh MOHATUSIMU: CTOJIOYATHIE U KPYTOBBIE TUArpaMMbl, TaOIUIbl JaHHBIX,
cpenHee apudmeTnyeckoe, MeauaHa, HauOoJIbIIee 1 HAMMEHbIIEe 3HAYCHHS BEIOOPKH,
pa3Max BBIOOPKH, TUCIIEPCHS M CTAH/IApPTHOE OTKIOHEHUE, CITydaiiHasi K3MEHYUBOCTH;
* U3BJICKATh HHPOPMAITHIO, IPEACTABICHHYIO B TAOIUIIAaX, HA TUarpaMmax, rpadukax;
* COCTaBIISATh TAOJIUILIBI, CTPOUTH AMArpaMMbl U TpaUKU Ha OCHOBE JIaHHBIX;

* OIEpUPOBATh MOHATUAMH: (AKTOpHAT 4YHUCIA, IEPEeCTAHOBKM U COYETaHMUS,
TpeyroapHuk Ilackans;

* IPUMEHSTH MPABUIIO MPOU3BEACHUS MPU PEIICHUH KOMOUHATOPHBIX 337124,

* OIEpPUPOBATH MOHATHSAMH: CIy4YallHBIM OIBIT, CIy4allHbIA BBIOOp, HUCIBITAHHE,
AJIEMEHTAapHOE  cllyyaiiHoe  coObiTHe  (MCXOJ), KIIACCHUYECKOE  OIpe/eeHue
BEPOATHOCTH CIy4ailHOro coOBbITHSI, ONEpallu HaJl CIIy4alHBIMU COOBITUSIMU;

* IPEACTABIATH MH(OPMAIIUIO C TOMOILIBIO KPYTroB Diiepa;

* pemarh 3aJa4d Ha BBIYMCIICHUE BEPOSITHOCTH C IIOJICYETOM KOJIMYECTBA BAPUAHTOB C
OMOIIbI0 KOMOWHATOPUKH.

B noBceHeBHOM XU3HH U NIPU U3YUEHHUH IPYTUX NPEIMETOB:

* U3BJIEKATh, UHTEPIPETUPOBATH U MPeoOpa30oBrIBaTh HH(POPMALINIO, TPEICTABICHHYIO
B Ta0nuuax, Ha JuarpaMmax, rpaukax, OTpPaKarollyt0 CBOMCTBA M XapaKTEPUCTHKHU
peanbHBIX IPOLIECCOB U SIBJICHU;

* OIpeNEeNATh CTATUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK MO TabiIMIIaM, Juarpammam,
rpadukam, BBIIIOJHATh CPABHEHHUE B 3aBUCUMOCTH OT LIEJIM PEILICHUS 3a/1a4K;

* OI[EHUBATh BEPOSTHOCTH PEATbHBIX COOBITUH U siBIEHUH. [ 'eoMeTpuueckue Gurypsl

* OnepupoBaTh NOHATUSIMU T€OMETPUUECKUX DUTYD;

*  W3BJEKaTh, WHTEPHPETUPOBATH M  MpeoOpa3oBbIBATh  HH(OpMALUIO O
TreOMEeTPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax;

* NOPUMEHSATh TeoMeTpuueckue (aKThl JJI1 peleHus 3a7ady, B TOM 4YHUCIE,
IPEATNOIATA0IINX HECKOJIBKO [1aroB PEIICHHUS;

* (hopMynHpoBaTH B MPOCTEUIIUX CIydasiX CBOMCTBA U MPU3HAKU (DUTYD;

* IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

* BIAJCTh CTAaHAAPTHOW KiaccupuKanuend IUIOCKUX GUryp (TpeyroJbHUKOB U

YETBIPEXYTOJIbHUKOB).



B noBcenHEBHOM KU3HU U NIPU U3YUYEHUU JAPYTUX MPEIMETOB:

* HCIIOJIb30BAaTh CBOMCTBA T€OMETPUUECKUX QUTYD [Tl peLICHHs 3a7a4 MPAKTHIECKOTO
XapakTepa U 3aJa4 U3 CMEXKHBIX JIUCLUIUIMH.

OTtHo1IEHHS

* OnepupoBaTh NOHATHUSMU: PABEHCTBO (QUIYp, paBHbIE (UTYPBI, PABEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSAMBIX, MNEPHEHIUKYISIPHOCTh NPSMBIX, YIJIbI
MEX1y MPSMBIMH, IEPIICHIUKYIISIP, HAKJIOHHAs, POEKIus, Mofo0ue Guryp, nogo0HbIe
¢urypsl, N0J00HBIE TPEYTOJIbHUKHY;

* npuMeHATh TeopeMmy Daneca um TeopemMy O MNPONOPUUMOHAIBHBIX OTpE3Kax MpH
pelIeHnu 3a1ay;

* XapakTEpHU30BaTb B3aWMHOE PACIOJOKEHHE NPSIMOM M OKPYKHOCTH, JBYX
OKPY>KHOCTEM.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUH IPYTUX IPEIMETOB:

* HCIIOJIB30BATh OTHOLICHHUS JUUIS PELICHUS 3a/1a4, BOZHUKAIOIUX B PEAJIbHOM )KU3HU.
W3mepeHus 1 BBIYUCICHUS

* OnepupoBaTh MNPEACTABIECHUSMU O JUIMHE, IUIOUIAAU, O0ObEME Kak BEJIUYUMHAMH.
[Tpumensate Teopemy Iludaropa, ¢opmynsl miomaau, oObeMa NpPH PELICHUH
MHOTOILIArOBBIX 3a/1ay, B KOTOPBIX HE BCE JAaHHbBIC MPEICTABICHBI SIBHO, a TPeOYIOT
BBIUKCJICHUH, OIEpUPOBaTh 00OJIEe MHUPOKUM KOJIUYECTBOM (POPMYJT UIUHBI, IIOIAIH,
0o0beMa, BBIUHUCIATH XAPAKTEPUCTHUKKM KOMOMHAmui ¢uryp (OKpy>KHOCTEH U
MHOTOYT'OJIbHUKOB) ~ BBIYMCIIATH  PACCTOSHUS  MEXIy (urypamu, MOpUMEHSTbH
TPUTOHOMETpHUUYECKHE (OPMYJIBI ISl BBIYUCICHHN B 0OJie€ CIOXKHBIX CIy4asx,
MPOBOJUTH BBIYHMCIIEHUS HA OCHOBE PAaBHOBEJIMKOCTH U PABHOCOCTABIIEHHOCTH;

* IPOBOJUTH NMPOCTHIE BHIYMCICHUS HA OObEMHBIX TENaX;

* opMyIMpOBaTH 33a/1a4M Ha BBIUMCIEHUE JJIMH, TUIOAAEeH 1 00bEMOB U peniaTh UX.

B noBceHEBHOM KU3HU U TPU U3YUYEHUH JPYTUX NPEAMETOB:

* IPOBOJIUTH BBIYMCIICHHS] HA MECTHOCTH;

* MPUMEHSTH (POPMYJbl MPHU BBIUUCICHUAX B CMEXKHBIX YYEOHBIX NpeIMeTax, B
OKpY’KaroIEeH TeUCTBUTEIBLHOCTH.

['eomeTprueckue noCTpOCHUs



» U3o6paxkaTs reomeTprudeckue GUryphl o TEKCTOBOMY M CHUMBOJIBHOMY OIMHUCAHUIO;

* cBOOO/IHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CITy4asXx,

* BBINOJIHATH TIOCTPOCHHSI TPEYrOJbHUKOB, MPHUMEHATh OTHEIbHBIE METOMbI
IIOCTPOCHUM LUPKYJIEM U JIMHEMKOW M ITPOBOAUTH MPOCTEUIINE HCCIICIOBAHUS YUCIA
PEIIEHN;

* 1300paXkaTh TUIOBBIE TJIOCKUE (PUTYPHI U 0OBEMHBIE TEJIa C TOMOIIBIO TPOCTEHUIITUX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceqHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* BBINOJHATh MPOCTEUIINE MOCTPOEHUS HAa MECTHOCTH, HEOOXOJIMMBIE B pealbHOU
KU3HH;

* OLICHUBATh Pa3Mephl PeaIbHbIX 00BEKTOB OKPYKAIOILEr0 MUPA.

[IpeobpazoBanus

* OnepupoBath MOHATHEM JIBUKEHHUS U IPE0Opa30BaHus M0100UsI, BIAJETh IpUeMaMu
NOCTPOEHUsI (GUIYp C MCIOJNb30BAaHMEM JABMXKEHUH M mpeoOpa3zoBaHUil momoowus,
IIPUMEHSTH TOJIYYEHHBIE 3HAHHWS W ONIBIT IOCTPOCHUM B CMEXKHBIX INpPEIMETaX U B
peabHBIX CUTYALMIX OKPYKAIOIIETO MUPA;

* CTpouTh (QUrypy, MmoJ0OHyH0 JaHHOM, MOJIL30BATHCS CBOWCTBAMU MOJO0OUS IS
000CHOBaHUs CBOMCTB (HUTyp;

* TIPUMEHATh CBOWCTBA JBIKCHHH JUIS TIPOBEJACHUS IPOCTEHIIMX OOOCHOBaHMIMA
CBOMCTB (uryp.

B noBcenHeBHOM JKU3HU U IIPU U3YyYECHUH IPYTUX PEIMETOB:

* NPUMEHATh CBOMCTBAa [BMXKEHMM M TPUMEHATh MOAOOME [JIsi MOCTPOEHUH U
BBIYMCIICHUN.

BekTopbl 1 KOOpAUHATHI HA TUIOCKOCTH

* OmnepupoBaTh MOHATHSIMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOHU3BEICHUE
BEKTOpA HA YHCJIO, YrOJ MEXKIY BEKTOPaMH, CKAIIPHOE INPOU3BEICHHUE BEKTOPOB,
KOOPJIMHATHI Ha INIOCKOCTH, KOOPANHATBI BEKTOPA;

* BBINOJHATh JEHCTBUA HAJ BEKTOpaMH (CIOKEHHE, BBIYMTAHUE, YMHOXKEHHE Ha
YHUCJI0), BBIYMCIATH CKaJSPHOE MPOU3BEACHHUE, ONPENENATh B MPOCTEHIIMX CIydasx

yroa MEXIy BEKTOpaMH, BBINOJHATH PAa3joKEHHE BEKTOpa Ha COCTaBJISIOLIME,



MPUMEHSTh TIOJIYYCHHBIC 3HAHWS B (PU3HMKE, MOJB30BATHCS (POPMYIION BBIYHCIICHUS
pPacCTOSIHUS MEXK]ly TOYKaMH MO U3BECTHBIM KOOPJHMHATaM, UCIIOIb30BaTh YPABHECHUS
buryp a5 pemnieHus 3aaay;

* IPUMEHATH BEKTOPbl M KOOPJIHWHATHI JJISi PEUICHHS T€OMETPUYECKUX 3a/1a4 Ha
BBIYUCJIEHUE JIJINH, YTJIOB.

B noBcegHEBHOW KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* HCMOJIb30BaTh MOHSATHUS BEKTOPOB M KOOPJMHAT MJisA PEIICHUs 3aaad Mo (Qu3MkKe,
reorpauu 1 ApyruM y4eOHBIM IIPEIMETaM.

Hctopus MatemMatrku

» XapakTepu3oBaTh BKJIAJ BBIAAIOIIMXCS MATEMATHKOB B PAa3BUTHE MATEMATUKU U
WHBIX HAYYHBIX 001acTel;

* IOHUMATh POJIb MATEMATUKH B pa3BUTUM Poccum.

Metoabl MaTeMaTUKU

 Hcnonb3ys uW3y4deHHbIE METOIBI, MPOBOAUTH JIOKA3aTEIbCTBO, BBIIIOIHATD
OIIPOBEPIKECHUE;

* BBIOMpaTh U3yYEHHBIE METOJbI U UX KOMOWHAIUM JUISI PEHICHUS MaTeMaTHYECKUX
3a/1ay;

* HCHOJIb30BaTh MATEMAaTHYECKUE 3HAHUS ISl OINKMCAHUS 3aKOHOMEPHOCTEM B
OKPYXaroLIEH TEUCTBUTEIBHOCTHU U IIPOU3BEICHUSAX UCKYCCTBA,

*  OPUMEHATH  MNPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBEI IIPH PCIICHUHN MATCMATHUYCCKUX 3aaa4.

B moBceTHEBHOM KU3HU U TP U3YUCHUH JPYTHX MPEIMETOB:

* CTPOUTH PACCYKJICHUSI HA OCHOBE HCITIOJIb30BAHUS MTPABUII JIOTHKHY;

* WCIONBb30BaTh MHOXKECTBa, OIEpalii C MHOXECTBAMH, WX TrpaduaecKkoe
IpeJCTaBICHNUE AJI ONMMCAHUs PEATBbHBIX MPOIIECCOB U SIBICHUMN, MPU PEUICHUH 3a]1a4
JIPYTUX YYEOHBIX MMPEIMETOB.

Yucna

* CBOOOHO OneprUpoBaTh MOHATUSAMU: HATypalbHOE YUCIIO, MHOXECTBO HATYPaJIbHBIX

YUCCJI, ICJI0€ YUCIIO, MHOXCECTBO IICIIBIX YHUCCEII, OOBIKHOBEHHAs )1p06b, JCCATUYHAaA



Ipo0b, CMEIIAaHHOE YHCIIO, PAIMOHAIIBHOE YUCII0, MHOXKECTBO PAIlMOHAIBHBIX YHCEl,

UppalMOHAIbHOE YHCIIO, KOPEHb CTENEHU n, JIECHCTBUTEIBHOE YMCIIO, MHOMXECTBO
JNEUCTBUTEIBHBIX YHUCEJ, TEOMETPUYECKAs] HHTEPHIPETAUS HATypaJbHbIX, LEJbIX,
pallMOHANIbHBIX, ICUCTBUTEIbHBIX YHUCET,;

* TNOHMMAaTh U OOBSACHATH PA3HUIy MEXKIYy MO3UIHUOHHOM W HEMO3UIIMOHHOU
CHUCTEMaMU 3alUCH YUCE;

* IEPEBOAUTH YKCIIAa U3 OJTHOM CHUCTEMBI 3alUCH (CUCTEMBI CUHCIICHUS) B JPYTYIO;

* JIOKa3bIBaTh W HCMOJIb30BaTh MPHU3HAKKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BEACHUS YUCEI IIPU BHITIOJHEHUHU BEIYUCIICHUHN U PEIICHUU 3a/1a4;

* BBINOJHATh OKPYTJICHUE PAlMOHAIBHBIX M HPpaAlMOHAJBHBIX YHUCEN C 3aJaHHOM
TOYHOCTBIO;

* CPaBHUBATh JICHUCTBUTEIIbHBIC YKCIIA PA3HBIMU CIIOCO0AMH;

* YIOPSAI0YMBATH YUCIIA, 3AMMCAHHBIC B BUJIE€ OOBIKHOBEHHOW U JIECATUYHOUN JpooH,
Yyclia, 3allMCaHHbIE C UCIOJIb30BAaHUEM apU(PMETHUECKOro KBaJPaTHOTO KOPHS,
KOpHEMU CcTerneHu 0oJblie 2;

» Haxoauth HOJ| u HOK wuuncen pasHpiMu crioco0amMu W HCHOJB30BaTh HUX TMPHU
pellIeHUH 3a]1aY;

* BBIMOJHATH BBIUMCICHUS U MPeoOpa3oBaHUS  BBIPAKECHUM, COJEpPKaIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHH HAaTypalbHbIX CTEIEHEM.

B noBceHEeBHOM KU3HU U TIPU U3YUYEHUH JIPYTUX MPEIMETOB:

* BBIMIOJIHATh U OOBACHATH PE3yJbTaThl CPaBHEHUS PE3yJIbTaTOB BBIYMCICHUN TPH
pelIeHUH MPAKTUYECKUX 3aJ1ay, B TOM YHCIIe NMPUOTUAKEHHBIX BEIYUCICHUHN, UCTIONIb3YS
pa3Hble CIOCOObI CPAaBHEHMI;

* 3aMKUCBHIBATh, CPABHUBATh, OKPYIJIATH YHUCJIOBBIE JAHHBIE PEAJbHBIX BEJIUYHUH C
WCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHHUS;

* COCTaBJISITh M OIICHUBAThH Pa3HBIMU CIIOCOOAMH YMCIIOBBIC BHIPAKEHUS MPU PEIICHUH
MPAKTUYECKUX 3a/lad W 3a/Jad W3 JPYyTrux YydeOHBIX MpeaMeToB. TOXKIECTBEHHBIC
npeodpa3oBaHuUs
* CBOOOJIHO OTIEpUPOBATH MOHATUSMU CTETICHH C IIEJIBIM U JPOOHBIM TOKA3aTeleM; *

BBIITOJIHATH JOKAa3aTCIIbCTBO CBOMCTB CTEIICHU C OCJIbIMH 1 J]pO6HBIMI/I IIOKAa3aTCIIsIMU,;



* OINEpUPOBATH NOHATHUAMH «OJHOWIEH», «MHOTOWIEH», «MHOIOYIEH C OJIHOMN
NEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMU TEPEMEHHBIMUY, KO3()PHUIIMEHTHI
MHOI'OYJICHA, «CTaHJapTHas 3allMCh MHOTOWICHA», CTEIIEHb OJHOYJICHA U MHOI'OYJICHA;
* CBOOOJHO BNAJETh MPHEMaMH MPEeoOpPa30BaHUS LENbIX U APOOHO- pallMOHATBHBIX
BBIPAKCHUM,

* BBINOJHATh PA3JIO)KEHUE MHOIOWIEHOB Ha MHOXXMTEIW Pa3HbIMHM CIIOCOOaMH, C
UCITOJIb30BAaHUEM KOMOMHAIMI PA3JIMYHBIX IPUEMOB;

* UCNOJb30BaTh TeopeMy Buera u Teopemy, oOpatHyo TeopeMe Buera, ays noucka
KOpHEH KBaJApPAaTHOTO TPEXWICHAa M JUIs PEUIeHWs 3aJad, B TOM 4YHUCIE 3a7ad C
rapaMeTpaMH Ha OCHOBE KBaJPATHOTO TPEXUJIEHA;

* BBIIOJIHATH JCJIICHUE MHOIOUYJIEHA HA MHOT'OWIEH C OCTAaTKOM;

* IOKa3bIBATh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEU CTEIIEHH N,

* BBINIOJIHATH MpeoOpa30BaHMs BbIPAXKEHUMN, COAEPKAIIUX KBAJpaTHbIE KOPHU, KOPHU
CTEIIECHH n;

* cBOOOJHO OINEPUPOBATH MOHATHIMHU «TOXAECTBO», «TOKIECTBO HA MHOXKECTBE,
«TOXJIECTBEHHOE NMPEOOPa30BaHUEY;

* BBIMOJIHATH PAa3IMYHbIE TPEOOPA30BAHUS BBIPAKEHUI, COAEPKALUX MOTYJIH.

B noBcenHeBHOM )XU3HU U IIPY U3YYEHUH APYTUX IIPEIMETOB:

* BBINOJIHATH NpeoOpa3oBaHus U JEHCTBUS C OYKBEHHBIMU BBIPAXECHUSIMH, YUCIIOBBIC
KO3((PUIIMEHTHI KOTOPBIX 3aIIUCaHbl B CTAHIAPTHOM BUJIE;

* BBINOJHATH NPEeoOpa3OBaHUsl PALMOHATBHBIX BBIPAKEHUH NpPU PELICHUM 3ajad
JIPYrUX y4eOHBIX MPEIMETOB;

* BBIOJIHATH MPOBEPKY MPABIONON00MS (PUINYECKUX M XUMUYECKHX (GOopMysd Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEM.

YpaBHEHUS U HEPABEHCTBA

* CBOOOJHO oOmepupoBaTh MOHATUSMU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YPAaBHEHMS U HEPABEHCTBA, YPABHEHUE, SBIIIOLIEECS CIEACTBUEM IPYIOro ypaBHEHHUs,
ypaBHEHUS, pPAaBHOCUJIbHBIE HAa MHOXECTBE, PABHOCHWJIbHBIE MPeoOpa3oBaHUs

YPaBHEHUU;



* pemaTh pa3Hble BUIbl YPABHEHUH W HEPABEHCTB M HMX CUCTEM, B TOM YHCIIE
HEKOTOpbIE YpaBHEHHUs 3 U 4 cTeneHel, [poOHO-palOHaIbHbIE U UPPALIMOHAJIBLHEIE,

* 3HaTh TeopeMy Buera ns ypaBHEHMI CTENEHU BbILIE BTOPOil; ® MOHUMAaTh CMBICI
TEOpEM O PABHOCUJIBHBIX U HEPABHOCWJIBHBIX MPEOOpPa30BaHUSX yYpAaBHEHUN U YMETh
UX JJOKa3bIBaTh;

* BJIAJIETh Pa3HBIMU METO/IAMU PELICHUs] YPaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METO/I PEIICHUsI U 00OCHOBBIBaTh CBOM BHIOOD;

* HCII0JIB30BATh METOJI UHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB, B TOM YHCIIE IPOOHO-
palMOHANBHBIX M BKIIOYAIOIIUX B C€0s1 MppallMOHAIbHBIE BEIPAKEHHUS,

* pemaTh anredpanyecKkre ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI C MapaMeTpamu
areOpanvyeckuM U rpapuueckuM MeToIaMu;

* BJIAJIETh Pa3HBIMU METOJIaMU JIOKA3aTeJIbCTBA HEPABEHCTB;

* pemaTh YpaBHEHMS B LIEJIBIX YNCIIAX;

* U300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 33/1aBacMble YPaBHEHUSIMU, HEPABEHCTBAMU
U UX CHCTEMAaMH.

B noBce1HEBHOM KU3HU U NIPU U3YUYEHUH IPYTUX IPEIMETOB:

* COCTaBJIATh M pellaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMbI MPHU PELICHUM 33aJad
JIPYTUX YYEOHBIX MPEIMETOB;

* BBINOJIHATH OLICHKY IPaBIONOAOOMS pe3yibTaTOB, MOJyYaeMbIX MpPH pELICHUU
pPa3IMYHBIX YpaBHEHUW, HEPABEHCTB M HX CHCTEM INpPH PELICHUH 3ajad APYTrHX
y4eOHBIX MPEMETOB;

* COCTaBJISITh U pElIaTh YPaBHEHHS M HEPABEHCTBA C IMapamMeTpamMH IMpHU PEIICHUU
3a/1a4 APyrux y4eOHbIX MTPEAMETOB;

* COCTaBJIATb YPAaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONKCHIBAKOLIME PEATBHYIO
CUTYALIMIO0 WIM MPUKIAAHYIO 3a7ady, UHTEPIPETUPOBATH IMOJYYEHHBIE PE3YJIbTATHI.
OyHKIMH

* CBOOOHO OmepupoBaTh NOHITUAMU: 3aBUCUMOCTb, (PYHKIIMOHAIbHASI 3aBUCUMOCTb,
3aBUCMMAas M He3aBUCHMas TepeMeHHble, (QYHKIUs, CIMOCOObI 3aJlaHus (PYHKIUH,
apryMEeHT W 3HadeHHe (PyHKUMU, 00JacTb OMpENeSeHUs] U MHOXXECTBO 3HAYCHHUS

GbyHKUMU, HYIU QYHKIIMU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKITUH,



HauOOJIbIlIeE W  HAWMEHbBINEE  3HAYEHHUS, YETHOCTH/HEYETHOCTh  (PYHKIUH,
NEPUOANYHOCTh (PYHKIHMH, TpapuK (QyHKIUHU, BEpTHUKAIbHAs, TOPU3OHTAIbHAS,
HAKJIOHHAs! aCUMITOTHI; TpadUK 3aBUCUMOCTH, HE SIBISIOLIEHCS QYHKIUEH, * CTPOUTD
rpa¢ukn QyHKIUH: TUHEHHOW, KBAaIpaTHYHON, APOOHO- JTMHEHHOH, CTCTICHHOW MpH
Pa3HbIX 3HAYEHUSX MOKa3aTeNsl CTENeHH, Y X =,

* HUCIOJIB30BaTh IpeoOpazoBanusa rpaduka QyHkuum y fx = () 118 mOCTPOCHHS
rpaduxoB pynkuuii y afkx bec=++();

* AaHAJIM3UPOBATH CBOMCTBA (PYHKIUMHN U BUJ rpadka B 3aBUCUMOCTH OT MapaMeTpOB;

* CBOOOJHO OMNEPUPOBATH TMOHATHSIMH: TOCIEIOBATEIbHOCTh, OTpPaHHYCHHAsS
NOCJIEIOBATENBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
NOCJIEI0BATEIbHOCTD, MPEAEN MOCIEeI0BAaTEIIbHOCTH, apu(MeThyeckas Nporpeccus,
reoMeTpHuecKas MPOrPeccusi, XapaKTEPUCTUUYECKOE CBOMCTBO apu(PMETHUECKOI
(reoMeTpHUYEeCcKoii) TPOTrPeCcCH;

* WCIOJIb30BaTh METOJ] MAaTeMaTHYeCKOM WHAYKIIMU Uil BbIBoAa (opmyd,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeIMMOCTb;

* HCCIIEIOBATh TIOCIIEIOBATEILHOCTH, 33/IaHHBIE PEKYPPEHTHO;

e pemarb KOMOWHUPOBAaHHBIE 3aJauyd Ha apUPMETHUUECKYI0 U TEOMETPUUYECKYIO
IPOrPECCHH.

B noBcenHeBHO KU3HU U NIPU U3YYCHUH JIPYTUX MPEIMETOB:

* KOHCTPYHpPOBaTh MW HCCIENOBaTh (DYHKIHMH, COOTBETCTBYIOIIUE pPEATbHBIM
mpoliieccaM | SIBJICHUSIM, UHTEPIPETUPOBATH MOJYYCHHBIE PE3YIbTaThl B COOTBETCTBUU
co crienuUKON HCCIeayeMOro MPoIIecca WK SIBICHUS;

* MCTOJB30BaTh TpaUKH 3aBUCUMOCTEH JJIsi MCCICIOBAHUSI PEATBHBIX MPOIECCOB U
SIBIICHUI;

* KOHCTPYHPOBaTh M HMCCICIOBATh (DYHKIMM TPU PEIICHUM 3a7a4 JIPYTUX YUEOHBIX
MPEIMETOB, HMHTEPIPETUPOBATh TMOJYYCHHBIE PE3yJbTaThl B COOTBETCTBHH CO
cnienuuKoi yaeOHOTO mpeameTa.

CTaTUCTHKA U TeOpHUsl BEPOSITHOCTEH
* CBOOO/THO OTepUPOBATH MOHATUSIMU: CTOJIOUYATHIE M KPYTOBBIE TUATPAMMBI, TAOHIIbI

JaHHBIX, CPCOHECC apI/I(l)MCTI/I‘IeCKOG, MEauaHa, HauOOoJIbIIIeE U HAMMEHBIIIEE 3HAYCHMS



BBIOOPKH, pa3Max BBIOODKH, IUCIEPCUS W CTAaHAAPTHOE OTKJIOHEHHWE, CiIydaiHas
W3MEHYHMBOCTb;

* BEIOMpaTh Hanbosee yaoOHbIN cIoco0 MpeacTaBiIeHUs] HHPOpMAIUH, aJICKBaTHBIN e¢
CBOMCTBAM U IICJIsIM aHaJIn3a;

* BBIYUCJIISTH YUCIIOBBIE XapaKTEPUCTUKU BHIOOPKH;

* cBOOOTHO OTIEPUPOBATH MOHATUAMU: (DAKTOpHUAT YHCIIA, IEPECTAHOBKU, COUETAHUS U
pasMenieHus, TpeyroabHuk [Tackans;

* CcBOOOJHO ONEPUPOBATH TMOHATUSAMH: CIyYaillHBI OIBIT, CIy4alHBIA BBIOOP,
UCIIBITAHUE, AJIEMEHTAPHOE CIIy4yailHOe COOBITHE (MCXO0/), KJIIACCUUECKOE OIpe/IeIeHUE
BEPOATHOCTH CIYYallHOTO COOBITHSA, OINEpalu HaJ CIy4YalHbIMA COOBITHSIMH,
OCHOBHbBIE KOMOMHATOPHBIE (HOPMYIIBL;

* CcBOOOAHO OMNEPUPOBATH MOHATHUAMM: CIyYailHbI OIBIT, CIy4allHbIA BBIOOP,
UCIIBITAaHUE, AIEMEHTApPHOE ClIydyaifHOe COOBbITHE (MCXO0/), KIIACCUYECKOE OIpe/IeTICHUE
BEPOSITHOCTU CIy4YaHOTO COOBITUS, OINEpalldd HaJ CIy4allHBIMH COOBITHUSIMH,
OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

* 3HAaThb NPUMEPHl CIyYaWHBIX BEJIMYMH, W BBIUUCIATH HMX CTATHCTHUYECKHE
XapaKTEePUCTHKH;

* HCIOJB30BaTh (HOPMYJIbl KOMOMHATOPUKU TIPU PENICHUH KOMOMHATOPHBIX 3ajad; *
pemaTrh 3aJaud Ha BBIYMCICHHE BEPOSITHOCTM B TOM YHCIE C HCIOJIb30BAHUEM
dbopmy:. B moBceqHEBHOM KU3HU M TIPU U3YUCHUU APYTHUX MPEIMETOB:

* TMPENCTaBIATh HMHPOPMAIMIO O peaJbHBIX IMpoIeccax U SIBICHHUSX CIOCOOOM,
aJIeKBaTHBIM €€ CBOWCTBAM U II€JIA UCCIICIOBAHMS,

* aHaNW3WPOBAaTh M CPABHUBATh CTAaTUCTHYECKHE XapaKTEPUCTHUKH BBIOOPOK,
MOJIYYCHHBIX B TIPOIECCE PEIICHUs MPUKIATHOW 3a/1add, H3YyUYCHUs] PeasbHOro
SIBIICHHSI, PEIIICHUS 3a7]a4M U3 IPYTUX YICOHBIX MTPEIMETOB;

* OIICHUBATHh BEPOSTHOCTHh PEATHHBIX COOBITHI M SBICHWN B PA3JTHYHBIX CHUTYyaIUsX.
TekcToBble 3a/1aun

 Pemmrate mpocThie W CIOXKHBIC 3a/1a4M, a TaK)Ke 3aJa4d MOBBIIMICHHOW TPYIHOCTU U
BBIICNISATh UX MATEMATHYECKYIO OCHOBY;

® paciio3"HaBaTh Pa3HbIC BUJALI U THUIIBI 3a/1a4;



* HCIOJIb30BaTh Pa3HbIE KPaTKUE 3aIMCU KaK MOJEIIA TEKCTOB CJIOKHBIX 3a7a4 U 3a7a4
NOBBIIIEHHON CIIOKHOCTH JUIsl MOCTPOEHHSI MOMCKOBOM CXEMbl M pELIEeHUs 3ajad,
BBIOMpATh ONTUMAIBHYIO JIJII paccMaTpUBaeMOM B 3ajiaue CUTYallMM MOJENb TEKCTa
3aJ1a4H;

* pa3nuyaTh MOJIENIb TEKCTa U MOJENb PEIICHUS 3aJayd, KOHCTPYUPOBAaTh K OJHOMN
MOJEJH PELICHUS CIOKHBIX 33]1a4 Pa3Hble MOJEIN TEKCTA 3a1a4H;

* 3HaTh W NPUMEHATH TPHU CMocoOa TMOUCKa pemieHus 3aaad (0T TpebOoBaHUA K
YCIIOBUIO U OT yCIIOBUA K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );

* MOJICIMPOBATH PACCYKIEHUS MTPHU MOUCKE PEIIEHUS 3a/1a4 C TOMOUIBIO rpad-CXEeMBbI;

* BBIJICJIATH ATAlbl PELICHUS 3aJa41 U COJIEPKAHUE KAXKIOr0 ITala;

* yMeThb BbIOMpaTh ONTUMAJBHBIM METOJ PEIICHHs 3aJaud U OCO3HaBaTh BBHIOOD
METO0/1a, pacCMaTPHUBATh PA3TMYHbBIE METO/IbI, HAXOAUTH pa3HbIC PEIICHUS 3aJa4H, €CIU
BO3MOXHO;

* AaHAJIM3UPOBATH 3aTPYAHECHUS IPH PELLICHUH 3314,

* BBINOJHATH Pa3IMYHbIE MPeoOpa3oBaHUs MPEMIOKEHHOW 3aJadyd, KOHCTPYHPOBATH
HOBBIE 33J1a4i U3 JJAaHHOM, B TOM YHCJIE OOPaTHBIE;

* HMHTEpPIPETUPOBATH BBIYUCIUTENIbHBIE PE3YNbTaThl B 3ajJauye, HCCIEeNI0BATh
IIOJIYYEHHOE PEIICHHE 3a/1a4H;

* U3MEHATh YCJOBHME 3a4ad (KOJMYECTBEHHbIE MM KaueCTBEHHBIE JaHHBIC),
UCCJIEI0BATh U3MEHEHHOE MPEe0OPa30BAHHOE;

* AHAJM3HMPOBATh BCEBO3MOXHBIE CHUTYallUHM B3aUMHOIO pPAaCIHOJIOKEHHUS JIBYX
00BEKTOB M U3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM JIBHIKEHHH (CKOPOCTH,
BpEMsI, PACCTOSIHHME) MIPU PELICHUU 3a]1a4 Ha JIBMXKEHHE JIBYX OOBEKTOB KaK B OJIHOM,
TaK U B IPOTHBOIIOJIOXKHBIX HAIPABJIEHUSAX, KOHCTPYUPOBATh HOBBIE CHUTYyallMd Ha
OCHOBE M3MEHEHHU YCIOBHM 3aauu NP ABMXKEHUH 10 PEKE;

* MCCIEA0BATh BCEBO3MOXKHBIE CUTYAallUH IIPH PEILICHUH 3a/1ad Ha JBUKEHUE 10 PEKeE,
paccMaTpHUBaTh PA3HbIE CUCTEMBI OTCUETA;

* pemaTh pa3HOoOOpa3HbIe 3a/1a4H «HA YaCTHY;



* pemaTh 1 000CHOBBIBATH CBOE PEIICHUE 3a/1a4 (BBIICIATh MATEMATHIECKYIO OCHOBY)
Ha HaXO0XJICHUE YacTH YHCJIA U YKCIIa TI0 €r0 YacTh Ha OCHOBE KOHKPETHOTO CMBICIIA
npoou;

* OOBSACHATH WACHTUYHOCTD 337a4 PA3HBIX THUIIOB, CBS3BIBAIONIUX TP BEITUYMHBI (HA
paboTy, Ha MOKYIKH, Ha ABUKEHUE), BBIIEISATh 3TU BEJIMYMHBI U OTHOIICHUS MEXKITY
HUMH, NPUMEHSATh WX MPU PEHICHUH 3a/ad, KOHCTPYHUPOBATh COOCTBEHHBIC 3ajad
YKa3aHHBIX TUTIOB,;

* BJIaJICTh OCHOBHBIMH METOJIJaMHU PEIICHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHIEHTPAIIUH,
WCITOJIb30BaTh MX B HOBBIX CHTYaIlMAX 10 OTHOIICHHWIO K M3YYCHHBIM B IPOIECCE
00yueHus;

* pemaTh 3a/ladyu Ha MPOIICHTHI, B TOM YHCJIE, CJIOKHbBIE MPOILIEHTHI ¢ 00OCHOBAHUEM,
UCIIOJIB3YS pa3HbI€ CIOCOOHI;

* pelaTth JIOTHYECKUE 3a/1a4d pa3HbIMU CIIOCOOAMU, B TOM YHUCIIE, C IBYMs OJIOKaMU U
¢ TpeMmsi 0JIOKaMHU JJAHHBIX C TTIOMOIIBIO TaOJIHII;

* pemarh 3aJaud 10 KOMOWHATOPHKE W TEOPHH BEPOSITHOCTEH Ha OCHOBE
WCITOJIb30BAHUS U3YYEHHBIX METO/IOB U 000CHOBBIBATH PEIICHNUE;

* pemaTh HECIIOKHBIC 3314l TI0 MATEMATHYECKOW CTaTUCTHKE;

* OBJIaJIETh OCHOBHBIMH METOJAMH PEIIEHUS CIOKETHBIX 3a/1ad: apuMEeTHUUECKHil,
anredpanyeckuii, mepedop BapuaHTOB, TEOMETPUUECKUIN, TpaPUUECKU, TPUMEHSIThH UX
B HOBBIX IT0 CPaBHEHUIO C U3YUCHHBIMY CHTYAITHSX.

B noBcenHeBHO KU3HH U IPU U3YYCHUH JIPYTUX MPEIMETOB:

* KOHCTPYUPOBaTh HOBBIC JUIsl JTaHHOW 3ala4d 3aJadHble CHUTyaIldd C Y4ETOM
peaTbHBIX XapaKTePUCTUK, B YACTHOCTH, NPHU PEIICHWH 3a7ad Ha KOHIICHTPAIIWH,
YYUTHIBATh IUIOTHOCTH BEIIECTBA; pEIIaTh W KOHCTPYHPOBATH 3aJa4d HAa OCHOBE
pPacCMOTPEHHsI  pEaNbHBIX CHTYyallud, B KOTOPHIX HE TpedyeTrcs TOYHBIH
BBIYHCIIUTEIBHBIN pe3ysIbTaT; * pelaTh 33Ja4i Ha JBM)KCHHE MO0 PEKE, pacCMaTpUBas
pa3HbIE CUCTEMBI OTCUETA,

*  KOHCTPYHMpPOBATh  3aJauyHbIC  CUTyallMd, NPHOJMKCHHBIE K  peagbHOM
JIEUCTBUTEIBHOCTH.

["'eomerpuyeckue purypol



* CB0OOOJHO OMEpUpOBaTH T€OMETPUUYECKHMMH MOHATHUSMU MPU PEUICHUH 3a7ad |
IIPOBEICHUH MATEMATHUYECKUX PACCYKICHUM;

* CAaMOCTOSITENIbHO (POPMYIIUPOBAThH OMpPEACIICHUs T€OMETPUIECKUX (DUTYDP, BBIIBUTATh
TUMOTE3bI O HOBBIX CBOWCTBAX U MPU3HAKAX T€OMETPUUYECKUX (QUTYP U OOOCHOBBHIBATH
WIK ONpOBeprarb MxX, 0000IIaTh WIM KOHKPETU3UPOBATH PE3YyJbTAaThl HAa HOBbBIE
KJacchl (GUryp, NPOBOAUTH B HECIOXHBIX CIIydasX Kiaccupukanuio ¢GUryp Imo
pa3IUYHBIM OCHOBAHUSIM;

* HCCIIEIOBATh YEPTEXKH, BKIItOUass KOMOMHALIMK (PUTYD, U3BIEKATh, UHTEPIIPETUPOBATH
U Ipeo0pa30BbIBaTh HHPOPMALIUIO, IPEJICTABICHHYIO HA YePTEXkKax;

* pemarh 3aJayd T€OMETPUYECKOIO COAEPKaHWsA, B TOM YHCIE B CUTYyalUsAX, KOIAa
AJITOPUTM pELICHUs HE CIEIyeT SBHO M3 YCJOBHSI, BBIINOJHATH HEOOXOAUMBIE IS
peleHnsT 3a7a4d  JONOJIHUTENbHBIE IMOCTPOCHUS, MCCIEA0BAaTh BO3MOYKHOCTD
NPUMEHEHUs TeOpeM U (pOpMyI JUIsl peleHus 3a/1ay;

* (hopMynHpoOBaTh U JOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHHUSL.

B noBceHEeBHOM KU3HU U TPU U3YUYECHUH JPYTUX MPEAMETOB:

* COCTaBJIATH C HCIOJB30BAaHHWEM CBOICTB r€OMETPUYECKHX (DUTYp MaTeMaTUYECKue
MOJENM JJIsI PEUICHUS 3a4ad IPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX
JUCLUIUINH, HCCIEA0BATh IIOJIYYEHHBIE MOJEINM W WHTEPHPETHPOBATH PE3YJIbTaT.
OtHouieHust * BnaneTh MOHATHEM OTHOIICHMS KaK METaNpeAMETHBIM; * CBOOOIHO
ONepUpoBaTh MOHATUSMHU: PABEHCTBO (GUIYp, paBHble (UIYpHI, PaBEHCTBO
TPEYTOJIbBHUKOB, MApPaJUIEIbHOCTh MPSAMBIX, MNEPIEHIUKYJISAPHOCTh IPSMBIX, YIJIbI
MEXAY MPSAMBIMU, NEPIEHIUKYISAP, HAKIOHHAsA, TPOEKIUs, To100ue Guryp, mnoao0HbIe
¢burypsl, nog0OHbBIE TPEYTOJIbHUKH;

* HCII0JIb30BATh CBOMCTBA MOAOOMS 1 paBeHCTBA GUTYp MPHU PELICHUH 3a]1a4.

B noBcenHeBHOM ®U3HU U NIPU U3YUEHHUH IPYTUX NPEIMETOB:

* HCHOJIb30BaTh OTHOLIEHHUS [UIsl MOCTPOCHHUS M MCCIENOBAHHMS MaTEMaTUYECKUX
Mojienield 00bEKTOB peatbHOM KU3HU. I3MepeHus: U BEIYUCIICHUS

* CBOOOIHO omepUpoBaTh MOHIATHSIMH JUIMHA, IJIOMIAb, OOBEM, BEJIMYMHA YIJIa Kak
BEJIMYMHAMU, UCIIOJIB30BaTh PABHOBEIMKOCTh M PABHOCOCTABIEHHOCTh IPU PELIEHUU

3a/lad Ha BBIYMCIIEHUE, CAMOCTOATENIbHO TMOJyYaTh U HCIHOJIb30BaTh (HOPMYJIBI IS



BBIYHCIICHUN TUIomangeii u o00beMoB (uryp, CBOOOJHO ONEPHPOBATH MIMPOKUM
HaObopoM (OpMYIT Ha BEIYUCIICHUE TIPU PEIICHUH CIIOKHBIX 33714, B TOM YHCIIC U 33/1a4
Ha BBIUYMCICHUE B KOMOMHAIUSAX OKPYXHOCTH U TPEYroJibHUKA, OKPYKHOCTU U
YETBIPEXYTOJIbHUKA, & TAKXKE C MPUMEHCHHEM TPUTOHOMETPUHU; ® CAMOCTOSTEIBHO
(bopMyIMpPOBATH TUTIOTE3bI U MPOBEPATH UX TOCTOBEPHOCTD.

B noBcegHeBHOW >KM3HM U TpPH HU3YYEHUU JIPYTUX TMPEAMETOB: ¢ CBOOOJHO
omnepupoBaTh (HopMyJIaMHu MIPH PEIICHUU 33134 B IPYTUX YUEOHBIX MPEIMETax U IpH
MPOBEICHUH HEOOXOAMMBIX BHIYMCIICHUN B PEATbHOM KU3HH.

['eomeTpuueckne noCTpoeHUs

* OmnepupoBaTh TMOHSITHEM HAOOpa HIEMEHTOB, OMNPEICIAIONIUX TeOMETPUUYECKYIO
burypy, * BiajeTb HA0OPOM METOJOB TMOCTPOCHHUH IUPKYJIEM U JUHEHKOM; °
MPOBOJIUTh AHAIIM3 W PEaU30BbIBATh 3TAallbl PEIICHUS 33Jad Ha MOCTpocHue. B
MOBCEIHEBHOM JKU3HU U MPU U3YUYEHUH JPYTUX MPEIMETOB: * BBIIOIHATH TOCTPOCHHUS
Ha MECTHOCTH;

* OLICHUBATH pa3Mephl peajibHbIX 00BEKTOB OKpY:Katoiero mupa. [IpeodpazoBanus

* OmnepupoBaTh ABUKEHUSMHU U TMPEOOpPa30BaHUAMH KaK METalpeIMETHBIMU
MOHSATUSIMU; * ONEPUPOBATH TMOHATHEM IBWKCHHUS M MPEoOpa3oBaHUs MOJ0OUS st
000CHOBaHUM, CBOOOJIHO BIAJCTh NPHEMaMHU TMOCTPOEHUS QUTYP C TOMOIIBIO
JIBIKCHUH H TpeoOpa3oBaHMs IMOJ00MSA, a TakkKe KOMOMHAIUSIMHU JIBHKCHUH,
JBUKEHUN U TpeoOpa3oBaHui;

* WCIOJIb30BaTh CBOMCTBA [JBIDKCHMM W TIpeoOpa3oBaHUN JJisi TPOBENCHUS
000CHOBaHUSI M JI0KA3aTEJIbCTBA YTBEPXKIECHUU B TECOMETPUU U JPYTrUX Y4YEOHBIX
MpeIMETax;

* MM0JIb30BaTHCS CBOMCTBAMU JBMKCHHUH M MPe0Opa30BaHMI MPU PEIICHUH 3a/1a4.

B noBceaHeBHOM KU3HU U TPU U3YUYCHUU JAPYTUX MPEIMETOB:

* NIPUMEHATh CBOMCTBA JBMIXKCHHM M TPHUMEHATH TMOJ00ME JUIS IIOCTPOCHHH M
BBIUHCIICHUNA. BEKTOPBI 1 KOOPAMHATHI HA TUIOCKOCTH

* CB00OAHO oOmNEpPUPOBATh TMOHSATHUAMH BEKTOpP, CYMMa, pa3HOCTh BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAISIPHOE NMPOU3BEACHHE BEKTOPOB, KOOPAWHATHI

Ha IIJIOCKOCTH, KOOPAMHATLI BEKTOpPA,



* BJIaJIETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM HA IJIOCKOCTH JJISl PELICHUS 3aaad
Ha BBIYMCIIEHUE W J0KAa3aTeJIbCTBA; * BBIIOJIHATH C MIOMOIIBIO BEKTOPOB U KOOPAUHAT
JI0Ka3aTeNbCTBO U3BECTHBIX EMY I€OMETpUYECKUX (DaKTOB (CBOMCTBA CPEIHUX JIMHUH,
TEOpPEM O 3aMeyaTelIbHBIX TOYKaX W T.II.) W IMOJY4YaTh HOBBIE CBOWCTBA M3BECTHBIX
¢Guryp; * KCIOJIb30BaTh YpaBHEHHUS (UTYp JUIsl pELIEHUs 3a1ad U CaMOCTOATEIbHO
COCTaBJIAITh YPaBHEHMs OTAEIbHBIX IJIOCKUX (Uryp. B moBceqHEBHON XKU3HU U NPH
U3YYEHUH IPYTUX IPEIMETOB:

* UCIOJb30BaTh IMOHATHS BEKTOPOB M KOOPAMHAT JUIsl PELICHUS 3ahady 10 (PU3UKE,
reorpauu U APyruM Y4eOHBIM MIPEAMETAM.

Hctopus MatemMatnku

 [IoHnMaTh MaTeMaTUKy Kak CTPOrO OPraHU30BAaHHYIO CUCTEMY HAYUYHBIX 3HAHWi, B
YaCTHOCTH BJIAJIETh MPEACTaBICHUSAMU 00 aKCMOMATHYECKOM MOCTPOEHUH T'€OMETPUU
Y IEPBUYHBIMH MIPEACTABICHUSAMHU O HEEBKIUAOBBIX T€OMETPUSIX;

* paccMaTpuBaTh MaTEMaTUKy B KOHTEKCTE HCTOPUU Pa3BUTUSA LUBHIM3ALMM U
UCTOPUU PA3BUTHS HAYKU, TOHUMATh POJIb MaTEMAaTUKHU B pa3BuTuM Poccun. Meroapl
MaTEeMaTUKU

* Brnagerb 3HaHUSIMM O pa3IUYHBIX METOJAaX OOOCHOBaHUS W ONPOBEPIKEHUS
MaTEMaTUYECKUX YTBEPKIECHUN U CAMOCTOSATEIBHO IPUMEHSTh HX;

* BJIAJICTh HABBIKAMM AaHAJIM3a YCJIOBHS 3aJa4d W OINPEACIICHUS MOAXOISAIMX IS
penieHus 3a1a4 U3y4YeHHbIX METOJI0B WIIM UX KOMOWHAIUI;

*  XapaKTEpHU30BaTb MPOMU3BENECHMS HCKycCTBA € YYE€TOM MAaTeMaTHYECKUX
3aKOHOMEPHOCTEN B MPUPOJE, HUCIOIb30BATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIbHOM TBOPUYCCTBC.
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Coaep:kaHue Kypca

1. BbIpa:xkeHmus, TO:KIecTBa, ypaBHeHnus (204.)

UucnoBbie BbIpaxkeHuss ¢ nepeMeHHbIMU. [IpocTteitimue mnpeoOpa3zoBaHuUs
BBIDOKCHUN. YPaBHEHHUE, KOPEHb YypaBHEHUs. JIMHENWHOE ypaBHEHHE C OJHOU
IIepeMeHHON. PemieHne TEKCTOBBIX 3aa4 METOJOM COCTAaBJICHUS YpPaBHEHUU.
CTaTuCTUYECKHE XapAKTEPUCTUKH.

OcHoBHasg Uelb — CHUCTEMaTU3UpPOBATb U  OOOOUIUTH CBEACHUS O
npeo0pa3oBaHUAX aNreOpanvyecKux BBIPAKEHUNM W PEIICHUH YPABHEHUW C OJHOMU
IIEPEMEHHOM.

[lepBas Tema kypca 7 Kilacca SIBIIIETCS CBS3YIOIIMM 3BEHOM MEXIY KypcOM
MaTeMaTuku S5—6 Ki1accoB M KypcoM anreOpel. B Hell  3akpermsitorcs
BBIYMCIIUTEIbHBIE HAaBBIKM, CHUCTEMATU3UPYIOTCA U 0000LIAIOTCS CBEACHHUS O
npeo0pa3oBaHUAX BbIPAKEHUN U PEIIEHUH YPaBHEHUU.

HaxoxxaeHue 3HauyeHui 4HMCIOBBIX M OYKBEHHBIX BBIPAKEHHH JAe€T BO3MOXKHOCTb
NOBTOPUTH C YYAIIMMHCS MpaBWJIa JEUCTBUHA C pAallMOHAIBHBIMM YHCIAMU. Y MEHUS
BBIMOJHATh apupMETHUECKUE ACHCTBUS C pPALMOHAIBHBIMM YHCJIaMU SIBJISIOTCS
OMOPHBIMU Il Bcero Kypca anreOpbl. CrenyeTr BbIICHUTb, HACKOJBKO MPOYHO
OBJIAJICNIM UMM YyYallHecs, U B Cilydae HEOOXOAMMOCTH OpraHU30BaTh MOBTOPEHUE C
LENbI0 JIMKBUAALWU BBISBJICHHBIX Mpo0OeioB. Pa3BUTHIO HaBBIKOB BbIUMCIECHUN
JOJDKHO YJIETATHCSA CEPhE3HOE BHUMAHKE U B JAJIBHEMIIEM IIPU U3YYEHUH APYTHX TEM
Kypca ajreopsbl.

B cBa3u ¢ paccMOTpeHHEM BOIPOCAa O CPABHEHUM 3HAYCHUN BBIPAXKCHUN
pPacCIIMPSIOTCS CBEACHUSA O HEPABEHCTBAX: BBOMSATCS 3HAKU > U <, JAETCA MOHSATUE O
JIBOVHBIX HEPABEHCTBAX.

[Ipu paccMoTpeHun mpeoOpa3oBaHUil BbIpaXXEHUN (QopManbHO-ONEpaTUBHbIE
YMEHHSI OCTAKOTCA HA TOM € YPOBHE, ydalluecs MOJHUMAKTCA Ha HOBYIO CTYIIEHb B
OBJIAJICHUH Teopuel. BBOAATCS MOHATUSA «TOXKIECTBEHHO PABHBIE BBIPAKEHUSY,
«TOXJIECTBOY», «TOXKJIECTBEHHOE MPE0Opa30BaHUE BhIPAXKEHUI», COIepKaHUE KOTOPBIX
OyZeT TOCTOSHHO PACKPBIBATHCS M YIIIYOJATHCS TPU HU3YyYEHUU MPeoOpa3oBaHUA
pa3nuuHbBIX  anreOpamveckux — BblpaxkeHuil. [lomuepkuBaeTcsi, YTO  OCHOBY
TOXICCTBEHHBIX ITPE0Opa30BaHUI COCTABIISIIOT CBOMCTBA JEHCTBUI HaJ YHCIAMHU.



VYcunuBaercs pojib TEOPETUUECKUX CBEACHUN MPU paCCMOTpeHUH ypaBHEHHU. C
1EIbI0 O0ECIEUYEeHHUs] OCO3HAHHOTO BOCIHPHATHS YYAIIUMUCS aJTOPUTMOB PEIICHUS
ypaBHEHUH BBOJUTCS BCIIOMOTaTEIbLHOE
MOHSATUE PABHOCUIBHOCTH YpaBHEHUH, QOPMYIHPYIOTCS W Pa3bsCHAIOTCA Ha
KOHKPETHBIX IpUMEpax CBONCTBAa PAaBHOCWIBHOCTU. JlaeTcs MOHSATHE JIMHEWMHOTO
ypaBHEHUS U HCCIEIYETCs] BOMPOC O 4YHCIe ero KopHeil. B cucreme ympaxHeHUI
0co00¢ BHUMaHHE YJCIACTCS PCIICHUIO ypaBHCHHWH BUAa ax = D mpu pasinyHbIX
3HaueHusX a u b. [Ipomomxkaercs pabora mo (GOPMHUPOBAHHIO Y YUAINIUXCS YMEHUS
MCITIOJIB30BaTh amnmnapar ypaBHEHHHA KakK CPEACTBO JUJISl PELICHHsS TEKCTOBBIX 3a]1ad.
YPpOBEHB CIOXKHOCTH 33/1a4 3/1€Ch OCTAETCS TAKUM e, KaK B 6 Kitacce.

N3yueHue TeMbl 3aBEpIIACTCA O3HAKOMJIEHMEM YyYalluXcsli C MPOCTEHIIMMHU
CTATUCTUYECKUMHU  XAPAaKTEPUCTHUKAMHU:  CpPEAHHM  apu(PMETHUYECKUM,  MOJOM,
MEMaHOM, pa3MaxoM. Yyaliecs TOJKHbBl YMETh UCIOIb30BaTh 3TH XapaKTEPUCTUKU
JUISl aHAJIM3a PAZIa TAHHBIX B HECIIOKHBIX CUTYaLHsIX.

2. Oynknum (134.)

OyHkuus, o0aacTh onpezeseHuss GyHKIUKU. Bprancinenue 3HauYeHUN (QYHKIUH O
dopmyne. I'papux ¢pynkuuu. [Ipsimas nponopuroHaibHOCTh U ee rpaduk. JIuHeitHas
byHKIUS U ee TpaduK.

OcHOBHAas 1eIb — O03HAKOMUTH YHAIIUXCS C BAXKHEHIIMMHU (QYyHKIMOHATHHBIMU
MOHATUSIMUA U C TpapuKaMH MPSMON TPOMOPIMOHAIBHOCTH W JIUHEHHON (PYHKIUU
oO1ero Bua.

JlanHast Tema SBISETCS HAYaJIbHBIM ATAllOM B CUCTEMAaTHYECKOW (DYHKIIMOHAIBHOMN
MOJATOTOBKE y4aliuxcs. 37€Ch BBOASTCS TaKWE NOHATUSA, KaK (QYHKIUS, apryMEHT,
obnacte omnpeneneHuss (QyHkuu, rpaguk GyHkuud. DYHKOUS TPAKTyeTcs Kak
3aBUCUMOCTh OJIHOM TEPEMEHHOM OT Jpyrov. Ydammecs TMOJy4alT NEPBOE
IpeicTaBlIeHHuEe 0 crocobax 3ananus GyHkuuu. B qanHoM Teme HaunHaeTcs padoTa 1o
(GbOpMHUPOBAHUIO Y yYAIIMXCAd YMEHUNU HAXOAUTHh MO (opMysie 3HaYeHUE (DYHKIMH 10
W3BECTHOMY 3HAYCHHUIO apryMEHTa, BBINMOIHATH Ty K€ 3ajady mo rpaduKy U pemaTh
1o rpaduKy 00paTHYIO 3a/1auy.

OYHKIMOHAIBHBIE TIOHATHSA MOJY4YarOT CBOK KOHKPETH3aLMIO IPH H3YYECHHUH
JUHEHHOW (PYHKIIMU U €€ YaCTHOTO BUAA — MPSMOM MPONMOPIMOHATLHOCTH. Y MEHHUSI
CTPOUTH U YUTATh TpaUKu dTUX PYHKIIUN HIUPOKO HUCIIONB3YIOTCA KaK B CAMOM Kypce
anreOpbl, Tak U B Kypcax reoMeTpuud M (GU3UKU. Ydariuecs JOJKHBI TOHUMATh, Kak
BJIUSIET 3HAK KO3 (ULHUEHTA HA PACIOJIOKEHUE B KOOPJAUHATHOM TIOCKOCTH Tpaduka
¢yukuuu y = kx, rae k # 0, kak 3aBUCHT OT 3HaYeHU K 1 b B3aMMHOE pacIOJIOKCHUE
rpaduKoB IBYX GyHKIUN Buaa y = kx + b.

®opMupoBaHue BceX (PYHKIIMOHANBHBIX MOHATUN U BHIPAOOTKA COOTBETCTBYIOIINX
HAaBBIKOB, a TaKKe€ M3Y4YeHHE KOHKPETHbIX (YHKIMI  CONMPOBOXKIAIOTCA
pPacCMOTPEHHEM TPUMEPOB pEAJbHBIX 3aBUCUMOCTEH MEXIY BEIMYUHAMH, YTO
CHOCOOCTBYET YCHIICHHIO MPUKJIIAJHON HAPaBICHHOCTH Kypca ajlreOphl.

3. CTeneHb ¢ HATYPAJbLHBIM NMoKa3areeM (154.)

CTereHb ¢ HATYPaIbHBIM MOKa3aTeneM i ee cBoiicTa. OHouneH. OyHKIHK p = x°,
y = Xx° 1 UX rpaduKH.

OcHOBHAas 1elb — BbIPabOTaTh YMEHUE BHITIOJHAThH JEHCTBUS HAJl CTENEHSIMH C
HaTypaJbHBIMH MOKAa3aTEISIMU.



B nmanHOM TeMe maercs OMNpeNesIeHUE CTEIEHW C HATypalbHBIM MoOKa3arteneM. B
Kypce MaTeMaTUKHM 6 Kjacca ydaluecs YK€ BCTPEYaJuCh ¢ NMPUMEPAaMU BO3BEICHUS
YUCEN B CTENEHb. B CBA3M C BBIYMCIICHHEM 3HAYCHUM CTENEHH B 7 KJlacce aercs
IPEICTABICHUE O HAXOXKJICHWH 3HAYCHHUU CTENEHU C MOMOLIBIO KalbKyisTopa. Pac-
CMaTpPUBAOTCS CBOWCTBA CTENEHM C HaTypalbHbIM IOKazareneM. Ha mnpumepe
noKaszatenbcTBa cBoiictB a” e a" =a" " d" :d"=a" ", rne m > n, (@")" =a™", (ab)" =
a'b" ydgammecss BHepBBIC 3HAKOMSTCS C JOKA3aTeJIbCTBAMH, IPOBOJMMBIMU Ha
anreOpandeckoM Marepuane. YKa3aHHbIE CBOMCTBA CTENEHM C HATypalbHBIM
MOKa3aTelleM HAaXOAAT NPUMEHEHHE MPU YMHOKEHHH OJHOYJIEHOB M BO3BEJICHUU
ONHOYIEHOB B CTeneHb. [IpM HaXOXIEHWM 3HAYEHUM BBIPAKEHUM, COJEPIKALIUX
CTETeHH, 0c000e BHUMAHHE CIEAYET OOpaTUTh Ha MOPSIIOK JCHCTBUIA.

PaccMotperne (YHKOHIE y = X%, y = x° MO3BOISICT MPOJOIDKHTH paGoTy IO
(GOpMHUPOBAHUIO YMEHUI CTPOUTh U 4YUTaTh rpapuku QyHKuuid. BaxkxHo oOpatuth
BHHMAHHE yJallUXcs HA OCOOCHHOCTH rpaduka GyHKUHH y = x°: rpadyk MPOXOIHUT
yepe3 Hayalo KoopAuHAT, ochb (O SBISETCS €ro OCbI0 CHUMMETpPUH, TIpaduk
PacIoJIOKEH B BEPXHEU MOITYIIIIOCKOCTH.

YMmenne cTpouTh rpadukn (GYHKIEA y = x° M y = Xx° HCHONB3yeTcs I
O3HAKOMJICHUS yYaIIUXCs C TpaMueCKUM CIIOCOOOM pEIICHUs] YpaBHEHUH.

4. Mmnuorouiensl (184.)

MHuorowieH. CrnokeHue, BBIYMTAHUE M YMHOKEHHE MHOTIOYIEHOB. PasiioxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

OcHoOBHasA Ledb — BbIPAOOTATh YMEHHE BBINOJHATH CIIO)KEHUE, BBIYUTAHHE,
YMHOKEHHE MHOTOUYJIEHOB M PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

JlanHass TemMa wurpaer (QyHIaMEHTaJbHYI0 POJb B (QOPMUPOBAHUU YMEHUS
BBIMIOJIHATh ~ TOXAECTBEHHbIE  MPEeoOpa3oBaHUsl  alreOpanvyeckux  BbIPAKEHUM.
dopMupyembie 37eCh (POPMATbHO-ONEPATUBHBIE YMEHHS SBIISIOTCS OMOPHBIMH TIPH
U3YYEHUU JIEUCTBUH C paAlMOHAIBHBIMU JpOOSMHU, KOPHSIMH, CTENEHAMU C
palMOHAIIBHBIMU TOKA3aTEISIMH.

M3y4yeHue TeMbl HAYMHAETCS C BBEICHUS NOHATHA MHOTOWIEHA, CTaHIAPTHOIO
BHJIa MHOTOWIEHA, CTENIEHH MHOrodjeHa. OCHOBHOE MECTO B ITOW TEME 3aHUMArOT
QITOPUTMBI JEHCTBUN C MHOIOYIEHAMU — CJI0)KEHHUE, BBIUUTAHWE W YMHOXKCHHE.
VYyammecs: AOKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEAECHUE MHOTOWICHOB
BCErJa MOYKHO MPEACTAaBUTh B BHUJIE€ MHOTOWICHA. J[€MCTBUS CIIOXKEHUS, BBIYUTAHUS U
YMHOKEHHSI MHOTOWJIEHOB BBICTYMAlOT KAaK COCTAaBHOM KOMIIOHEHT B 3a/laHMSIX Ha
npeoOpa3oBaHus LENbIX BbIpakeHuil. [losTomMy HelenecooOpa3HO MEPEeXOIUTh K
KOMOMHHPOBAHHBIM 33/IaHUSIM TPEK/IE, YEM YCBOEHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3Hoe BHMMaHUE B ITOW TEME€ YAENAETCS Pa3JIOKEHUI0 MHOTOYJICHOB Ha
MHOKHUTEJIM C TIOMOIIBIO BHIHECEHHS 32 CKOOKM OOLIEro MHOXMTENS U C MOMOIIBIO
rpynnupoBkd. COOTBETCTBYIOIIME MPeoOpa3zoBaHUsl HAXOAST HMIMPOKOE MPUMEHEHHE
KaKk B Kypce 7 Kjacca, TaKk M B TOCIEAYIOUIMX Kypcax, OCOOEHHO B JEHCTBUSX C
paloHaIbHBIMU APOOSIMHU.

B naHHO TeMe ywamMecss BCTPEYarOTCs € NPUMEPAMH  HWCIIOJIb30BaHUSA
paccMaTpuBaeMbIX MpeoOpa3oBaHUMl MpU pEUIeHHMH pa3HOOOpa3HbIX 3a/4ay, B
YaCTHOCTH IIpU PELIEHWH YypPaBHEHUH. OTO IMO3BOJSIET B XOJAE H3YYEHUS TEMBI
IPOAODKUTH paboTy 1Mo (JOPMUPOBAHUIO YMEHHUS PEIIaTh YPaBHEHUS, a TAK)KE pPelliaTh



3a1a4d METOJOM COCTaBJICHUS YPAaBHEHHMU. B 4YMCIO YNpaXKHEHUM BKIKOYAKOTCS
HECJIOKHBIE 3aJ]aHuUs Ha 10KAa3aTEIbCTBO TOXKACCTBA.

5. @opmyJibl COKpalieHHOro YMHOKkeHus (194.)

Dopmyisl (a + b)? = a®+ 2ab + b% (a+b)® = a® + 3¢°b + 3ab* + b°, (a £ b) (a® + ab +
b%) = a° + b®. IIpumenenne GopMyYIT COKPAIIEHHOrO YMHOKEHHS B IPEOOPA30OBAHMIX
BBIPKECHUM.

OcHOBHas 1leNb — BBIPA0OTAaTh YMEHHUE NPUMEHATh (POPMYJIbI COKPALEHHOTO
YMHOXEHHS B IPEOOPA30BAHUAX LIENBIX BBIPAKEHUN B MHOTOWIECHBI U B Pa3jiOKEHUN
MHOTOYWIEHOB HA MHOYHUTEJH.

B nannHoii Teme mponoimkaeTcs pabota Mo (GOPMHUPOBAHMIO Y yUYALTUXCS YMEHHS
BBIIIOJIHATh ~ TOXKJIECTBEHHBbIE IpeoOpa3oBaHus LEIbIX BbhlpaxkeHUd. (OCHOBHOE
BHHMaHHE B TeMe yzaemsiercst opmyaaMm (a - b) (a + b) = a® - b%, (a £ b)* = a° + 2ab +
b’ Vuammecs DOMWKHBI 3HaTh 3TH (OPMYIBI M COOTBETCTBYIOIIME CIOBECHBIC
(GOopMyIINPOBKH, YMETh PUMEHSTh UX KaK «CJIEBa HAIIPaBO», TAK U «CIIPaBa HAJICBOY.

Hapsity ¢ yKasaHHBIME paccMaTpUBaroTCs Takoke dopmyinsl (a £ b)® = a® + 34°b +
3ab? £+ b% &® £ b = (a £ b) (a® + ab + b?). OxHAKO OHH HAXOMAT MCHBIIIEE IPHMCHECHHE
B Kypce, IO3TOMY HE CIIEIYET U3JIUIIHE YBIEKATHCS BBIIIOJHEHUEM YIPAKHEHUM HA X
HCITOJIb30BaHHUE.

B 3akIrOYMTENBHOM 4YacTH TEMBl PAacCMaTPUBACTCS IPUMEHEHUE PA3IMYHBIX
IIPUEMOB PA3JIOKEHUS MHOTOWICHOB HAa MHOXHUTEIHW, a TakKe HCIIOJIb30BAaHUE
npeoOpa3zoBaHUil UEIbIX BBIPAKEHUN JUIsl pELIEHUSI IIMPOKOro Kpyra 3aaad.

6. Cucrembl JuHelHHBbIX ypaBHeHui (124.)

Cucrema ypaBHeHUH. PemieHne cucTteMsbl BYX JMHEWHBIX YPaBHEHUM C JIBYMs
MEPEMEHHBIMU U €ro TeoMeTpuYecKas MHTeprperanus. PemeHue TEKCTOBBIX 3ajad
METO/IOM COCTaBJIEHHUS] CUCTEM YPABHEHHI.

OcHOBHas 1elb — O3HAKOMUTH Y4YalIUXCsl CO CIOCOOOM PpEIICHUS] CHCTEM
JUHEWHBIX YpaBHEHUI C ABYyMs IEPEMEHHBIMH, BEIpAa0OTaTh YMEHHE pelIaTh CUCTEMbI
YPaBHEHUH U NPUMEHSTh X IIPU PEILIEHNN TEKCTOBBIX 3a/ad.

N3yueHne cucteM ypaBHEHUI pacnpenesieTcs Mexay Kypcamu 7 u 9 knaccos. B 7
KJIACCE€ BBOJUTCS IOHSATHUE CHUCTEMBI M pPAacCMaTpPUBAIOTCS CHUCTEMBI JIMHEWHBIX
YPaBHEHUM.

N350keHne HAaYMHAETCS C BBEIACHUS IOHATHSA <JIMHEHHOE YpaBHEHUE C JIBYMs
NEepEMEHHBIMIY. B cHucTeMy yIpaXXHEHUH BKIIIOYAKOTCS HECJIOXKHBIE 3aJaHdsl Ha
pelieHue JIMHEWHbBIX YPaBHEHUMN € ABYMS IEPEMEHHBIMU B LI€JIbIX YUCIaX.

dopmupyeTcst yMeHHE CTPOUTh Tpaduk ypaBHeHus a + by = ¢, rne a # 0w b # 0,
OpY  Pa3IMYHBIX 3HAYEHUsAX a, D, c¢. BBeaenwe rpaduueckux o0Opa3oB Jaer
BO3MOKHOCTh HAIJISIIHO HKCCJIEAOBAaTh BOMPOC O YHUCIE PEUIEHUH CHUCTEMBI IBYX
JIMHEMHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B IaHHOM TEME 3aHUMAET U3yUYCHHE AJITOPUTMOB PEUICHUSI CUCTEM
ABYX JMHEHHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMU CIIOCOOOM TMOJICTAHOBKU U
CrocoOOM CclloKeHUsl. BBeneHne cucTeM MO3BOJISIET 3HAYUTENbHO PaCIIUPUTh KPYT
TEKCTOBBIX 33/1ay, pEIIaeMbIX C MMOMOIIbI0 anmnaparta anreOpsl. [IpumeHeHune cuctem
YIPOIIAET MPOLECC MEPEBOIA JaHHBIX 3a/1a4l C OOBIYHOTO S3bIKA Ha SI3bIK YpaBHEHUIA.
7.11oBTOpeHue (54.) 3akperieHue 3HaHul, yMEHUI 1 HABBIKOB, IIOJYYEHHBIX Ha

ypOKax 1o JaHHBIM TeMaM (Kypc anredpsl 7 Kiacca).



8 kiacce
TemaTHuyeckoe NVIAHUPOBAHUE

NeNe HauMeHoOBaHMe pa3/iesioB, TeM M0 POrpaMmme, TeM KouauuecTBo
OTeJbHbIX 3aHATHHI HACOR
I'nmaBa 1 PaumoHajibHbIe APOOH 29
1-7 §1. ParimonanbeHble 1poOU U UX CBOMCTBA 7
8-16 §2. Cymma u pa3HOCTh JApooOeit 9
17-29 §3. IIpousBeneHne U YacTHOE IpoOCH 13
I'maBa 2 KBagpaTHbie KOpHH 27
30-33 §4. JlelicTBUTENIbHBIC YUCTIA 4
34-41 §5. Apudmernueckuil KBaJipaTHbIA KOPEHb. 8
42-46 §6. CpoiicTBa apu(PMETHYECKOTO KBAAPATHOTO KOPHS 5
4756 §7. IlpumeHneHne CBOMCTB apu(PMETHUECKOTO KBAJAPATHOTO 10
KOpHS
I'nasa 3. KBajgpaTHble ypaBHeHUs 25
57-71 §8. KBagpaTtHoe ypaBHEHHE U €70 KOPHU 15
72-81 §9. IpoOHbIe pannoHaIbHBIC YpaBHEHUS 10
I'naBa 4. HepaBeHcTBa 24
82-92 §10. UucnoBbie HEpaBEHCTBA U UX CBOMCTBA 11
93-105 §11. HepaBeHcTBa ¢ 0JIHOM MTEPEMEHHON M UX CUCTEMBI 13




I'maBa 5. CreneHp ¢ meJbIM MMOKAa3aTeJeM. JJI€MEHTBI

CTATUCTUKH 19
106-117 §12. CreneHs ¢ 1IeNIbIM ITIOKA3aTEJIEM U €€ CBOMCTBA 12
118-124 §13. DiieMeHTBI CTAaTUCTUKHU 7
125-136 HToroBoe noBTopenune 12

Conepxkanue nporpamMmmsi.

OcHoBHoOe cofepkaHue 10 TeMaM
I'naBa 1 Panuonajabubie qpoou (29 yacos)

BykBeHHBIE BRIpaXEHHS (BBIPOKEHHS ¢ IepeMEeHHBIME). YrcoBoe 3HaUYeHHEe OYKBEHHOTO
BeIpaxkeHus. [lonmycTumble 3HaueHs nepeMeHHbIX. [logcTaHoBKa BbIpakKeHUI BMECTO IIEPEMEHHBIX.
Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoit qpoou. CokpamnieHne qpooeii.

CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JI€JICHUE alredpandeckux Apooei.

I'naBa 2 KBpagparubie KOpHU(27 4acoB)

TTOHSITHSI KBAAPATHOrO KOPHS, apH()METHYECKOro KBaJPATHOTO KOPHs. YPaBHEHNE BH/IA X°=a.
CoiicTBa apuMeTHUECKUX KBaJpaTHBIX KOPHEN: KOPEHb U3 IPOU3BECHHUS, YACTHOIO, CTEIICHH. |
[Tpumenenne cBOWCTB apuMETHUECKIX KBAJPATHBIX KOPHEH JUIst TpeoOpa3oBaHus peodpa3oBaHus
YHUCJIOBBIX BBIPAXKECHUM U BBIYMCIICHUM.

I'naBa 3. KBagparHbie ypaBHeHus1(25 yacoB).

KBagparnoe ypaBHenue. HenonHble kBagpaTHble ypaBHeHHs. Dopmyia KOpHEN KBaJpaTHOTO ypaBHe-
Hus. Teopema Buera. Pemenne ypaBHeHuid, ¢ Perenne 1poOHO-paliiOHaIbHBIX YpaBHEHUI.
Pemmenne TekcTOBBIX 3a/1a4 anredpanyeckuM CriocoOOM BOASIINXCS K KBaJPAaTHBIM.

I'naBa 4. HepaBencrBa(24 yaca).

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NTepeMeHHOM. PaBHOCHUIIBHOCTh HEPABEHCTB. JIMHETHBIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOW IIEPEMEH-HOII.

I'naBa 5. CreneHsb ¢ neJbIM moka3aresjaeM. JJIeMeHTbI CTATUCTUKH (19 yacoB).
CrerneHs C 1ebIM [T0Ka3aTeIeM U €€ CBOMCTBA.

ParmonanbHble BeIpakeHUs U UX peoOpa3oBaHus. J[oka3aTeabCTBO TOX/IECTB

IHoBTOopenue (12 yacoB)

9 kaace




TemaTnueckoe NJIAHUPOBAHUE

Ne Koui-Bo
Tema pa3nena, ypoka
3aHSTHI 1acos
I'nasa I. KpaapaTuunas pyHkums. 30

1-4 §1. dyHKIIUM U UX CBOMCTBA. 5

5-12 §2. KBanmpaTHblii TpEXUIICH. 9

13-21 §3. KBagparuunas pynkuus u e€ rpaduk. 10

22-27 §4. Crenennas ¢pynkuus. Kopenp n-it crenenu. 6
I'nasa II. YpaBHeHHsl 1 HEPABEHCTBA C OHOM 19
NepeMeHHOM.

28-38 §5. YpaBHEHHUS ¢ OMHOU TTEPEMEHHOM. 10

39-48 §6. HepaBeHcTBa ¢ OJTHOM MMEPEMEHHOI. 9
I'nasa II1. YpaBHeHusI M HEPaBeHCTBA € ABYMH Y
nepeMeHHbIMH.

49-62 §7. YpaBHEHUS C ABYMS NIEPEMEHHBIMU M UX CUCTEMBI. 14
§8. HepaBeHcTBa C AByMS IEPEMEHHBIMU U UX CUCTEMBL.

63-74 10
I'naBa IV. Apudmernueckasi u reomeTpudecKast 17
NMPOrpeccHm.

75-87 §9. ApudmMerrueckas nmporpeccusi. 9

88-100 §10. 'eomeTpuyeckast mporpeccus. 8




I'naBa V. JjieMeHTbI KOMOMHATOPUKH. 18

101-112 §11. DnemMeHThl KOMOMHATOPUKH. 10
113-120 §12. HauanbHbie cBeeHUS U3 TEOPUU BEPOSITHOCTEH. 8
121-136 HToroBoe moBTOpenne 28

Cojaep:xanue nNporpaMMbl.

Coaep:xanue TeM y4eOHOI0 Kypca
1. CpoiicTBa ¢pynkumii. KBagpatuunas pynxuus (30)

Oynkrusa.  CpoiictBa  ¢yHkumit. KBaapaTueiii  Tpexuined. Paznoxenue
2 . .
KBaJPaTHOTO TpPEeXWieHa Ha MHOXuTenu. OyHkims y = ax” + bx + ¢, e€ cBolicTBa u
rpaduk. HepaBeHcTBa BTOpPOM CTENEHU € OTHOM NIepeMeHHOW. MeTo1 HHTEpPBaJIoB.

Ocnoenas yenb - PacUIMPUTH CBEJCHHUS O CBOMCTBAX (PYHKIIHHA, 03HAKOMHUTH
o0yyJaroumxcsi Co CBOMCTBaMU U Ipa@UKOM KBaJApaTUYHON (yHKUIHH, CPOPMUPOBATH
2 2
YMEHHE pellaTh HepaBeHCTBa Buja ax” + bx + ¢>0 ax” + bx + ¢<0, rae a=0.

B navasie Tembl cucTeMaTH3UMpPYIOTCs cBelneHus o ¢GyHkuuax. [loBropsitorcs
OCHOBHBIE MOHATHUA: (DYHKIUS, apTyMEHT, 00JacTh ONpeAeseHus] PyHKIUHU, Tpaduk.
JlaroTcs  MOHATHS O BO3pacTaHUM M yObIBaHUM  (PYHKIUH, MPOMEKYTKax
3HAKOTMIOCTOSIHCTBA. TeM caMbIM co3iaeTcsi 6a3a /il yCBOSHUSI CBOMCTB KBaJIpaTUYHON
U CTETECHHOW (PYHKIMH, a TakkKe Uil JallbHeWIiero yriayOoneHus: (pyHKIIMOHATIbHBIX
NpeCTaBICHUN IPU U3YYEHUH Kypca ajareOpbl 1 Hayall aHalIu3a.

[ToArOTOBUTENBHBIM IIATOM K HW3YYEHUIO CBOWCTB KBAAPATUYHOW (YHKIIUU
ABJISICTCSL TAKKE PACCMOTPEHHUE BOIIPOCA O KBAJAPATHOM TPEXWIEHE U €r0 KOPHSX,
BBIJICICHUM  KBaJpaTa JByWIEHAa W3 KBAJAPaTHOIO TPEXUWICHA, Pa3JIOKECHUU
KBaJIPAaTHOI'O TPEXWIECHA HA MHOXHUTEIIH.

N3ydyenne kBaipaTWYHONW (YHKUMM HAYMHAETCS C PACCMOTPEHMs (PYHKIMH
yZaXZ, e€ CBOICTB W OCOOEHHOCTEH Tpadmuka, a TakKe IPYrHMX YaCTHBIX BHJIOB
KBAAPATUYHOM (YHKUMH — GyHKIMH y=ax’+n, y=a(x-m)’>. DT cBeeHHs
UCTIONB3YIOTCS TIPU M3YYCHUH CBOMCTB KBaapaTuuHOU (pyHKIIMHK ob1iero Buaa. BaxHo,
qTOOBI 00YUAIONIHECs TOHSUIH, 4TO rpaduK GyHKIMH y = ax’ + bx + ¢ Moxer ObITh
nosydeH u3 rpaduka GyHKIMH y = ax” ¢ MOMOIIBIO JBYX MapajuIeIbHBIX MEPEHOCOB.
Ipuémbl moctpoenust rpaduka GyHKIHE y = ax° + bx + ¢ orpabarbiBaroTcsi Ha
KOHKpPETHbIX mpuMmepax. llpu 3ToM ocoboe BHHUMaHuE€ CIEAYeT yIEIUTh




bopMHpPOBAaHMUIO y OOYYAIONMMXCS YMEHHSI YKa3blBaTh KOOPAMHATHI BEPIIUHBI
napaboJibl, €e 0Cb CHMMETPHUH, HallpaBJeHUE BETBEW MapadoJIbl.

[Ipn n3ydyeHun 5TOM TE€MbI JAJIBHEUIIEE PA3BUTHE IOJIYy4aeT YMEHUE HAXOIUTH
1o rpauKy NpOMEKYTKH BO3pacTaHUs U yObIBaHUS (DYHKLMH, & TAKXKE MTPOMEKYTKH,
B KOTOPBIX (PYHKIIMSI COXpAHSET 3HAK.

OGy4Jaromuecs 3HAKOMATCA CO CBOMCTBAMH CTENEHHONW (YHKIMM y=X' HpH
YEeTHOM M HEYETHOM HaTypalibHOM IOKa3zaTene N.. BBoautcs moHsTHEe KOpHS N-U
crenean. OOydJaronecs JA0JDKHBI MOHUMATh CMBICT 3ammceil Buga 3-27, 481. OHu
MOJIYHalOT —TMPEJCTABICHUE O HAXOXKJICHUU 3HAYECHUHW KOPHS C  TOMOIIBIO
KaJIbKYJISITOpa, TPUYEM BBIPAOOTKA COOTBETCTBYIONIUX YMEHUM HE TpeOyeTcs.

2. YpaBHeHHsI 1 HEPABEHCTBA ¢ 0/IHOI mepeMeHHoii (19)

Ienbie ypaBHeHus. J[poOHbIe parmoHanbHbIC ypaBHeHUs. HepaBeHcTBa BTOPOM
CTEIICHU C OJTHOW epeMEeHHOM. MeTo 1 MHTEPBAJIOB.

OcHoséHas yenb - CUCTEMaTU3UPOBAaTh U OOOOIIUTEH CBEJCHUS O PEIICHUU LIEJIBIX
U ApOOHBIX pallMOHAILHBIX YPaBHEHHUH C OJTHON MepeMeHHOH, ChOpMUPOBATh YMEHHUE
2 2
peuaTh HEpaBeHCTBA BUAa ax™ + bx +¢>0 ax” + bx + ¢<0, rme a=0.

B »TOol Teme 3aBeplIaeTCsd HM3yYEHHE PALUOHAIBHBIX YPABHEHUW C OJHOWU
nepeMeHHoil. B cBsi3u ¢ 3THUM NpoBOAUTCS HEKOTOpoe 00oOuIeHHe U yriayOsieHue
cBeZiIeHU 00 ypaBHEHUSX. BBOASTCS MOHATHUS LENOr0 palMOHAIBLHOTO YpaBHEHUS U
ero creneHu. OOyJaromuecs 3HaKOMSTCS ¢ PELICHUEM YPaBHEHUHN TPEThEe CTENEeHU U
YETBEPTOM CTENEHW C TOMOIIBIO pA3J0KEHUS HAa MHOXKUTEIM W BBEACHUSA
BCIIOMOTATEJIbHOM NEPEMEHHOM. MeTo pelIeHus YpPaBHEHMM IIyT€M BBEACHUS
BCIIOMOTaTENIbHBIX MEPEMEHHBIX OyI€T IIUPOKO UCIIOIb30BATHCSA

JanbHEHNIIeM Npy pEelIeHUH TPUTOHOMETPUUYECKHX, JOTapU(PMUUYECKUX U JPYTUX
BHJIOB YPAaBHEHUM.

. 2 2
dopmupoBaHue YMEHHI pelaTh HEpaBEHCTBA Buaa ax~ + bx + ¢>0 ax” + bx +

c<0, roe a=0, ocyliecTBIsSeTCs C OMOPOM Ha CBeIEHUA O rpapuKe KBaApaTUYHOU

GyHKIMH (HampaBJIeHUE BETBEH MapaboJIbl e¢ pacioioKeHHe OTHOCUTENIbHO ocu OX).

O6yqa10mnecs1 3HAKOMATCA C MCTOJAOM HMHTCPBAJIIOB, C INOMOIIBIO KOTOPOTO
PCHIAIOTCA HECIIOKHBIC palliOHAJIbHBIC HEPABCHCTBA.

3. YpaBHeHUsI 1 HEPABEHCTBA ¢ JIByMsl niepeMeHHbIMH (24)



VYpaBHeHHne c AByMsl NepeMEHHBbIMU U ero rpadguk. CucreMbl ypaBHEHHUIl BTOpPOM
creneHu. PemieHne 3aJad ¢ IOMOIIBIO CUCTEM YPAaBHEHHMM BTOPOW CTEIEHHU.
HepaBeHcTBa ¢ 1ByMS IEPEMEHHBIMU M UX CUCTEMBI.

OcHnosHas yenb - BbIPAOOTaTh YMEHHE pEIIaTh MPOCTEUINE CHUCTEMBI,
COZEpIKAINE YPAaBHEHUE BTOPOM CTENEHU C ABYMS NEPEMEHHBIMH, U TEKCTOBBIC
3alayd C TOMOIIBI0 COCTAaBJICHUS TaKUX CHUCTEM; BBIpA0OTaTh YMEHHE pelaTh
IPOCTEUIINE CHUCTEMBI, COJEpXAIINEe YpPAaBHEHHE BTOPOM CTENEHU C JABYMS
NEPEMEHHBIMH, U TEKCTOBBIE 33]1a4M C IOMOIIBIO COCTABICHUS TAKUX CUCTEM.

B nanHOli Teme 3aBepuiaeTcs M3YYEHHE CHUCTEM YpaBHEHHHA C ABYMS.
nepeMeHHbIMU. OCHOBHOE BHUMAaHHE YACNAETCS CHUCTEMaM, B KOTOPBIX OJHO W3
yYpaBHEHUH MEPBOM CTENEHHU, a Jpyroe BTOpou. M3BecTHBIN 00yyaromumMcs crnocod
MOJICTAHOBKM HAaXOJWUT 3/I€Ch JajbHeWIIee NPUMEHEHHWE | TO3BOJISIET CBOAWTH
pEILIeHNE TaKUX CUCTEM K PEILIEHUIO KBaIpaTHOI'O YPAaBHEHUSI.

O3HakomiieHHE OOy4YaroluXcsi ¢ MPUMEPAMH CHUCTEM YpPaBHEHUH C JBYyMS
NIEPEMEHHBIMH, B KOTOPBIX 002 YpaBHEHHsI BTOPOM CTETIEHH, IOJKHO OCYILECTBIIATHCS
C JOCTATOYHON OCTOPOKHOCTBIO U OTPAHUYUBATHCS IPOCTEUIIUMHU IIPUMEPAMM.

[IpuBnedyeHre W3BECTHBIX OOy4YaOMIMMCS TpaUKOB MO3BOJSET IMPUBECTH
npuMepbl Tpaduueckoro pemeHus cucreM ypaBHeHUH. C MOMOIIBIO TpaduuecKux
MPEACTABICHUM MOXHO HArJsAHO II0Ka3aTh OOYYAIOMIMMCS, YTO CHUCTEMBI JBYX
YPaBHEHUN C JIByMs NEPEMEHHBIMH BTOPOW CTEIEHU MOTYT UMETh OJHO, JBa, TPH,
YEThIPE PELICHUS WA HE UMETh PELICHUM.

Pa3zpaboTanHbiif MaTeMaTHUECKHUI anmapar Mo3BOJseT CYIIECTBEHHO PaCIIMPUTD
KJIACC  COJEPIKATENbHBIX TEKCTOBBIX 3aJay, pPEIIaeMbIX C IOMOILIBIO CUCTEM
YPaBHEHU.

4. Mporpeccuu (17)

Apudmernueckas u reoMmerpudeckas mporpeccur. DopMmynsl N-TO 4jieHa H
CyMMBI TIEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBaromias reoMeTpuyeckas
IIpOTpeccHsl.

Ocnoénas yenv - 1aTh NOHATHA 00 apUPMETHUUECKON M TeOMETPHUUECKOMH
MPOTPECCHUSIX KaK YUCIOBBIX MOCIEA0BATEILHOCTIX 0COO0T0 BHIA.

HpI/I N3Y4YCHHUHU TCMbI BBOJUTCA IMOHATHC ITIOCJICIOBATCILHOCTH, PA3BACHACTCA
CMBICII TCPMHHA «N-M  4JIeH IIoCJICA0BAaTCIIbHOCTH), BBIpa6aTBIBaeTC$I YMCHHC
HCIIOJIBb30BaTh HMHIACKCHOC oOo3HaueHue. OTHU CBCACHUA HOCAT BCIIOMOTaTeJIbHbBIN



XapakTep W WCIOJB3YIOTCS ISl W3Y4eHUs apudMETUYECKOH U TEOMETPUUIECKOM
MIPOTPECCUU.

Pabota ¢ ¢opmymnamu N-ro wieHa U CyMMBI MEPBHIX N YJIECHOB MPOrPECCHUi,
IIOMHUMO CBOET0 OCHOBHOI'O HAa3HA4YCHUs, IIO3BOJIIET HEOIHOKPATHO BO3BpAILATHCS K
BBIUMCJICHUSIM,  TOXJECTBEHHBIM  IPEOOpa3OBaHUSAM,  PEIICHHUIO  YpaBHEHU,
HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi  XapakTEpUCTHUECKHE  CBOWCTBa  apuU(pMETUUYECKOH U
r€OMETPUYECKOMN MPOrPECCHiA, YTO MO3BOJISET PACIIUPUTE KPYT MpeajiaraeMbIX 3aad.

5. DjieMeHTbl KOMOMHATOPUKH W Teopuu BeposiTHocTeii (18)

KombOunaTtopnoe mnpaBwio  ymHOXkeHusa. IlepectaHoBku,  pa3melieHus,
couetanusi. OTHOCUTENbHAS YaCTOTA U BEPOSITHOCTh CIIyYalHOTO COOBITHS.

OcHosHas yeilb - O3HAKOMUTD o6yqa101unxc;[ C TOHATHUAMU IICPCCTAHOBKH,
pa3sMCIICHUA, COYCTAHNA U COOTBCTCTBYIOIIUMU (I)OpMYJIaMH T IToACUYCTa UX YHCiIa,
BBECTHU MOHSTHS OTHOCUTEIIBHON YaCTOTHI M BCPOATHOCTHU CJ'Iy‘-IaI‘/IIHOI‘O COOBITHSL.

N3yuyeHue TeMbl HAUMHAETCS C PEUICHUS 33]1a4, B KOTOPBIX TPEOYyeTCsl COCTaBUTh
T€ WIM HMHbIE KOMOMHAIIMM 3JIEMEHTOB M. MOJCUMTATh MX 4YHUCIO. PazbsicHsercs
KOMOMHATOPHOE TMPAaBUJIO YMHOXKEHHUS, KOTOPOE HCHOJHATCS B JaJbHEHIIEM IpH
BbIBOJIE (POpMYJI AJIs OICUETA YUCIIa IEPECTAHOBOK, pa3MELICHUM U COueTaHU.

[Ipy wu3ydeHHMM [maHHOTO Marepuaiga HeoOXoauMo OOpaTUTh BHHUMAHHE
oOydJaronmxcsi Ha pa3inyue MOHATHH «Pa3MEIIeHUe» U «CouYeTaHue», chopMupoBaTh
y HUX YMEHHUE ONPEENsITh, 0 KAKOM BUAC KOMOMHAIIMI HIET PeUb B 3a/a4e.

B nannHoii Teme oOydwaromiuecs 3HAKOMSATCS C HadalbHBIMH CBEJCHUAMH U3
TEOPUHU BEPOATHOCTEH. BBOASATCS MOHATHS «ClydaliHOE COOBITHE», «OTHOCHUTEIbHAS
4acTOTa», «BEPOATHOCTh CIIY4aHOTO COOBITHS». PaccMaTpuBarOTCsl CTATUCTUUECKUN U
KJIACCUYECKUM MOAXO/bl K OMPEACIICHUIO BEPOSITHOCTH CIy4yalHOTO coObITHS. BaxkHO
0o0paTUTh BHUMAHHE OOYYaIOIIUXCS HaA TO, YTO KJIACCHUUECKOE OIpe/esieHue
BEPOSTHOCTU MOXHO TMPUMEHSTh TOJIBKO K TaKUM MOJEISM peaibHbIX COOBITHM, B
KOTOPBIX BCE UCXO/IbI SIBJIIFOTCS PABHOBO3MOXHBIMU.

6. UToroBoe nosropenne (28)

OcHoeHas yenv - TOBTOPEHHE, 00OOIICHIE W CHCTeMAaTHU3alus 3HaHUN, YMEHUH
Y HaBBIKOB 3a KypC aJireOpbl OCHOBHOM 00111€00pa30BaTEIbHOMN IITKOJIBI.



