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Pabouasi mnporpaMmma mno ajgreépe cocTaBjJeHAa Ha OCHOBE CJEIYIOIIHX
HOPMATHBHO-TIPABOBBIX TOKYMEHTOB:

l.denepanbHblii  TOCYAAPCTBEHHBIM OOpa30BaTEIbHBI CTAaHAAPT OCHOBHOTO
obmiero oopaszoBanus ([ Iprka3z MunrcrepcTBa 00pazoBanus u Hayku PD ot 17 nexadps
2010 r. N 1897 "O06 VTBEPKJICHUH dbeaepaabHOTo roOCyJapCTBEHHOI'O
00pa30BaTEIBLHOI0 CTAHAAPTa OCHOBHOTO 00111eT0 00pa3zoBaHus"

2.3akoH P® "OO6 obpazoannu B Poccuiickoit ®@eneparmu” ot 29.12.2012 N 273-

3.

3. CoOopauk paboumx mporpamMM. 7—9 Kiaccel: TOcCOOWMEe IS YYHTEIeH
obmeoOpa3oBar. opranuzaiuii / [coctaputens T.A.bypmuctpoBa]. — 2-¢ u3f., 100, —
M.: ITpocsemienue, 2014.

4. OcHoBHasi oOpa3oBaTelibHAsl MpOTpaMMa OCHOBHOTO 0O0IIero o0pa3oBaHUs
MBOY «COII Ne 153»

IHJTAHUPYEMBIE PE3YJIbTATBI U3YYEHUA KYPCA AJII'EBPbI
B 7-9 KITACCAX

[Iporpamma oOecriednBaeT JAOCTHUKEHUE CIEIYIONIUX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:
JINYHOCTHBIE:

1) chopMuUpOBaHHOCTH OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTH OOy4YalolUXcs K CaMOpPa3BUTUI0O W CamMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHUIO W MO3HAHMIO, BBIOOPY AayibHEHIero odbpa3zoBaHusl Ha Oasze
OPUEHTUPOBKU B MUpE Tpodeccuii U npodecCuoHaIbHbIX MPEANOYTEHNUNH, OCO3HAHHOMY
MOCTPOCHUIO WHIUBUIyAIbHOW 00pa30BaTEIbHON TPACKTOPUU C YUYETOM YCTOWYUBBIX
MIO3HABATEIbHBIX HHTEPECOB;

2)  chopMUPOBAaHHOCTH  IIEJIOCTHOTO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

3) chopMUPOBAHHOCTH KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIEHUU U
COTPYJIHMYECTBE CO CBEPCTHHKAMH, CTAPUIUMU M MIAIIIMMH, B 00pa3oBaTEIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-MCCIIEN0BATENHCKOM, TBOPUYECKON M JAPYTUX BHUJIAX
NeATEIIbHOCTH;

4) yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOU MBICIU B YCTHOW WM MUCHMEHHOM
peuu, TIOHUMATh CMBICJI T[IOCTABJICHHOM 3a/laud, BBICTpAWBaTh apPryMEHTAIHIO,
MPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) npencTaBieHUE 0 MaTeMaTHYECKON HayKe Kak cdepe 4eIoBeYECKON eI TeIbHOCTH,
00 sTamax e€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJI Pa3BUTHUSI [IUBUIIN3AIUY;

6) KPUTUYHOCTh MBIIUICHHUS, YMEHUE PAaClO3HABATh JIOTUUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

7) KpeaTUBHOCTh MBIIIUICHUS, UHUIIMATUBA, HAXOIYUBOCTh, aKTUBHOCTD IPU PEIICHUU
anreOpandecKux 3aj1ay;

8) yMeHHEe KOHTPOJHMPOBATH TPOILIECC W PE3yJbTaT Y4YeOHONW MaTeMaTHYECKOM
NEATEIIbHOCTH;

9) cocoOHOCTh K AMOIMOHATBFHOMY BOCTIPUSTHIO MAaTEMATHUECKUX O0OBEKTOB, 3ajad4,
pELIEHUH, PACCYKICHUMN.

MeTanpeaMeTHbIe:


http://infourok.ru/go.html?href=garantF1%3A%2F%2F55070507.0
http://infourok.ru/go.html?href=garantF1%3A%2F%2F55070507.0
http://infourok.ru/go.html?href=garantF1%3A%2F%2F55070507.0

1) yMeHHe caMOCTOSTEIbHO TUIAHUPOBATH AJIbTEPHATUBHBIE MTyTH JOCTUXKEHUS 1IeJIeH,
OCO3HAHHO BHIOMpaTh HaubOosiee AS(OPEKTUBHBIE CHOCOOBI pEIICHHS YYEOHBIX H
MO3HABATEJIbHBIX 33/1a4;

2) yMEHHE OCYHIECTBJISATh KOHTPOJb MO pe3yjibTaTy M IO CHOco0y AEeUCTBUSI HA
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOANUMbIE KOPPEKTHUBBI;

3) yMeHUEe aJleKBaTHO OIICHUBATh MPABUIBHOCTh WU OIMIMOOYHOCTH BBIMOJTHEHUS
yuebHOM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
peLIeHus;

4) OCO3HaHHOE BIIAJICHUE JIOTMYECKHUMH JCHCTBUSMU OIPEACIICHUS IOHSTHIA,
00001IeHNs], YCTAaHOBJICHUS aHAJIOTUM, KJIAcCU(UKALIMA HAa OCHOBE CaMOCTOSATEIHHOTO
BBIOOpa OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHUS POJAOBHIOBBIX CBSI3EH;

5) yMeHue YCTaHaBIIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBS3H; CTPOUTH JIOTHUECKOE
paccykJIeHHe, YMO3aKIIOYeHUE (MHAYKTUBHOE, NEAYKTUBHOE W 1O aHAJIOTUU) U
BBIBO/IbI;

6) yMmeHue co3daBaTh, NPUMEHATh M MPEOOPA30BBIBATH 3HAKOBOCHMBOJIMYECKUE
CPEICTBA, MOJIEJI U CXEMBI JUIs pEIIeHUs yUeOHBIX U T03HABATEIbHbBIX 3a/1a4;

7) yMEHHE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIBHOCTD C
YUUTEJIEM M CBEPCTHHKAMH: ONPENENATh LeNu, pacrnpenesieHue (GpyHKUMA U posen
YYaCTHUKOB, B3aUMOJICHCTBUE U 00IIKEe criocoObl pabOThl; yMEHHE paboTaTh B IpyMIIE:
HaxOJIUTh 00IlIee PEIICHUE U pa3peliaTh KOH(MIMKTHI HA OCHOBE COIIACOBAHMS MO3ULIUI
M yd€Ta HHTEPECOB; CIyllaThb NapTHEpPaA; (QOpMyIHpPOBaTH, APryMEHTHUPOBATh U
OTCTauBaTh CBOE MHCHHUC;

8) cdhopMUpPOBAaHHOCTh Y4EOHOM U OOIIEMONBb30BATEILCKONM KOMIIETEHTHOCTH B
00JIaCTU HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHojorud (MKT-
KOMIIETEHTHOCTH );

9) mepBoHavalibHBIC MPEJCTABICHUS 00 HACIX M O METOJaX MAaTeMaTUKU Kak 00
YHUBEPCAJIBHOM SI3bIKE HAYKM U TEXHUKH, O CPEICTBE MOJICTUPOBAHUS SIBICHUN U
IIPOLIECCOB;

10) ymeHue BUIETh MATEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallluu B
OPYTUX AUCUUILIMHAX, B OKPYKAIOIIEH )KU3HU;

11) ymeHue HaXOAWTHh B PA3IMYHBIX UCTOUYHHUKAX MH(GOPMAINIO, HEOOXOIUMYIO IS
pelleHrsT MaTeMaTHYecKUX MpodjieM, M TMpPEeACTaBiATh €€ B MOHATHON (Qopme;
MPUHUMATh PELICHUE B YCIOBUSAX HEMOJHON U M30BITOUYHOM, TOYHOW U BEPOATHOCTHOM
uH(popmanuu;

12) yMeHHe TOHMMaTh M HCIOJb30BaTh MAaTEMaTUYECKHE CPEACTBA HATJISIAHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U Jp.) AJI1 WIUTFOCTPALIMU, UHTEPIIPETAI[M1, ApTYMEHTALINH;

13) yMmeHHe BBIABHraTh THIIOTE3bl MPH PEHICHUW YUYeOHBIX 3alad ¥ TOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

14) ymeHue NpUMEHATh WHAYKTUBHBIE W JIEAYKTUBHBIE CIIOCOOBI PacCy>KIEHUH,
BUJIETh PA3JIMYHbIC CTPATETUN PEUICHUS 3a/1a4;

15) moHuMaHue CyIHOCTH AITOPUTMUYECKHUX MPEANMCAHUN U YMEHHE JIEUCTBOBATh B
COOTBETCTBHHM C MPEUIOKEHHBIM AITOPUTMOM;

16) ymeHHEe caMOCTOSITENIbHO CTAaBUTh II€JIU, BHIOUPATh M CO37aBaTh alTOPUTMBI IS
perieHus: y4eOHbIX MaTEMATUIECKUX TIPOOIIeM;

17) ymeHue mIIaHUPOBaTh W OCYIIECTBIATh JEATEIIBHOCTh, HANpPaBIECHHYIO Ha
penieHue 3a7a4 uccaeqoBaTeNIbCKOro Xapakrepa.
npeaMeTHbIE:



1) ymeHue paboTath ¢ MaTEMATUYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, U3BJIEUECHUE
HEoO0XOoAUMON MH(OpMALMK), TOYHO U IPAaMOTHO BbIpa)kaTb CBOM MBICIU B YCTHOH U
NUCBMEHHOM pE€uYd, IPUMEHSS MaTeMaTH4YECKYyH0 TEPMHUHOJOTHIO W CHMBOJIMKY,
UCIOJb30BaTh  PA3JIMYHbIC SI3bIKM MAaT€MaTUKU  (CIIOBECHBIH, CHUMBOJUYECKUII,
rpaduueckuii), 0OOCHOBBIBaTh CYXJIECHHUS, MPOBOAUTH KIACCHU(PHUKAIMIO, JAOKA3bIBATH
MaTEMaTUYECKHUE YTBEPKICHHUS;

2) BnajneHrue 0a30BBIM IMOHSATUHHBIM anapaToM: HUMETh NPEICTABICHHUE O YHUCIE,
BJIAJICHUE CHMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHUE 3JIEMEHTAPHBIX (YHKIIMOHAJIBHBIX
3aBHCUMOCTEH, (hOPMUPOBAHHE TPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
peaTbHOM MHpPE U O PA3IUYHBIX CIOC00aX WX M3ydeHUs, 00 0OCOOCHHOCTSX BBIBOJIOB U
IIPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapakTep;

3) ymMeHue BBINOJHATH ajnredpandeckre npeoOpa3oBaHMs palliOHAIbHBIX BBIPAKEHUM,
MPUMEHSATh UX Ul PEIICHHs] YYeOHbIX MaTeMaTHYECKHUX 3aJa4 U 3a]a4, BOSHUKAIOIINX
B CME)XHBIX YUE€OHBIX MPEIMETAX;

4) ymeHHE TIOJB30BAaTHCS MaTEeMaTHMYECKUMU (opMynaMHM M  CaMOCTOSITENIBHO
COCTaBIIATh (HOPMYJIBI 3aBUCHUMOCTEH MEXJIy BEJIMUYMHAMU Ha OCHOBE 0000IIECHUSA
YaCTHBIX CIIy4aeB U KCIIEPUMEHTA;

5) ymeHue pemaTh JMHEWHbIE M KBaJpaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TaKkKe
OPUBOJUMBIE K HUM YpaBHEHMs, HEPABEHCTBA, CUCTEMbI; MPUMEHATh TIpauyecKue
MPEACTABICHUS ISl PEUIEHUS W HWCCIEAOBaHUS YpPaBHEHUW, HEPABEHCTB, CHCTEM;
MPUMEHATh TOJIYYEHHbIE YMEHMS IS pELIeHUs 3aJad U3 MaTEMaTUKH, CMEXHBIX
MPEAMETOB, IPAKTUKH;

6) oBIaJEHUE CUCTEMOW (PYHKIMOHAIBbHBIX MOHATHHI, (PYHKIMOHAIBHBIM SI3bIKOM H
CUMBOJIMKOM, yMEHUE CTpOUTh Trpaduku (QYyHKIMI, OMNUCHIBAaTH HX CBOICTBA,
MCIIOJIb30BaTh (PYHKIMOHAIBHO-TpaQUUECKUE MPEACTABICHUS ISl OTUCAHUS U aHAIM3a
MaTeMaTUYECKHX 3a/1a4 U pealIbHbIX 3aBUCUMOCTEH;

7) oBIajeHHWE OCHOBHBIMHU CIIOCOOAMH MpPEICTaBICHHS U aHajin3a CTaTUCTHUYECKUX
JAHHBIX; YMEHUE PEIIaTh 3aJ1a4M Ha HAXO0XKJIECHHUE YacCTOTHl U BEPOSTHOCTH CIIyHANHBIX
COOBITHI;

8) ymMeHue NPUMEHSATHh M3YyYEHHBIE IMOHATHUS, PE3YNbTAThl U METOJABl MPHU PELICHUU
3ala4 M3 Pa3IUYHBIX pa3AEIOB Kypca, B TOM 4YHUCIE 3a7ad, HE CBOIALIMXCA K
HENOCPEICTBEHHOMY IPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

PAIIMOHAJIBHBIE YN CJIA
Buvinycknux nayuumcesi:

1) moHUMAaTh 0OCOOEHHOCTH IECITHYHON CUCTEMBI CUNCIICHUS;

2) BIageTh MOHATUSAMH, CBSI3aHHBIMH C JICTUMOCTHIO HATypaJbHbIX YUCENT,

3) BBIpakaTh YHCJIa B DKBUBAJIEHTHBIX (popMax, BHIOMpas HauOOJee MOAXOMSIIYI0 B
3aBUCUMOCTH OT KOHKPETHOUN CUTYalllH;

4) cpaBHHMBATh U YIIOPSIIOYMBATH PAIMOHAIBHBIC YHCIIA;

5) BBHINIOJHATH BBIYMCICHUS C PAIMOHATBHBIMH YHCIAMHU, COYeTass YCTHBIE U
MTUCHbMCEHHBIE TIPUEMBI BEIYMCIICHUH, TPUMEHSATH KAJIBKYJISATOD;

6) UCIIOJIb30BaTh MOHATHS U YMEHHUSI, CBSI3aHHBIC C TIPOMOPIIMOHATLHOCTHIO BEIMYNH,
IPOIICHTAMH B XOJI€ PEIICHUS MaTeMaTHUECKHX 3a7a4 U 3a/1a4 U3 CMEKHBIX TPEIMETOB,
BBITIOJTHATH HECJIOJKHBIC TIPAKTUICCKUEC PACUETHI.

Buinycknux nonyuum 603modxicHocms.



1) MO3HAKOMHTBCS C TIO3UIMOHHBIMM CHUCTEMAaMH CUMCIICHUS C OCHOBAHUSMH,
OTJIMYHBIMU OT 10;

2) yrinyOuTh M Pa3BUTh NPEACTABICHUS O HATypalbHBIX YHCJIaX MU CBOMCTBax
JIEIIMMOCTH;

3) HayyuTbCs HCHOJIb30BAaTh MPUEMBI, PAIMOHAIU3UPYIOIIUE  BBIUMCIICHHUS,
MPUOOPECTH TPHUBBIUKY KOHTPOJHUPOBATH BHIYHCICHHSI, BBIOWpAs TOMXOJSIIHNA IS
CUTYALIMH CIIOCO0.

JEVCTBUTEJBHBIE YNCJIA
Buinycknux nayyumes:
1) ucosib30BaTh HavaJbHBIC MTPEJICTABIICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCET;
2) BIaJIeTh OHATHEM KBaJIPATHOT'O KOPHSI, MPUMEHSTH €T0 B BHIYUCIICHHUSX.
Buinycknuk nonyuum 603mM0ox#CHOCTb !

1) pa3BUTH TPEACTABICHHE O YKCJIE M YHUCIOBBIX CHUCTEMax OT HATypaJIbHBIX O
JNEUCTBUTENBHBIX YUCEN; O POJIA BEIYMCICHUM B YEIIOBEUECKOW MPAKTHUKE;

2) pa3BUTh U YIIyOUTh 3HAHUSA O JECSITUYHOM 3alUCH JICUCTBUTEIBHBIX YHUCEI
(mepuonUecKre U HeTIEPUOIUIECKUE APOOH).

MN3MEPEHUSI, IPUBJIWXEHUSA, OHEHKHA
Buinycknuk nayuumesi:

1) ucnosib30BaTh B X0JI€ PELICHUSI 3a/1a4u FJIEMEHTAPHBIE MTPE/ICTABICHUS, CBSI3aHHBIC C

MPUOIMKEHHBIMU 3HAYCHUSIMHA BEJIMYUH.
Buinycknuk nonyuum 603mM0x#CHOCTb!

1) MOHSATH, YTO YHUCIIOBBIC NAHHBIC, KOTOPBIE HCIOJB3YIOTCS JJISI XapaKTEPUCTUKU
00BEKTOB OKPYXAIOIIETO MHpPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMHU, YTO
M0 3amucu NPUOMDKEHHBIX 3HAYCHHMM, COACpXKAIMMXCS B  HH(POPMAIIMOHHBIX
HUCTOYHUKAX, MOXKHO CYJIUTh O MOTPEITHOCTH MPUOTHKEHHS;

2) TOHSATH, YTO MOTPEIIHOCTh pe3yJibTaTa BHIYUCIICHUN TOJDKHA OBITh COM3MEpHUMA C
MOTPEIIHOCTHIO UCXOHBIX JaHHBIX.

AJITEBPANMYECKHUE BBIPAXKEHUS
Buinyckuuk nayuumcs:

1) BnageTh MOHATUSMH «TOXIECTBO», «TOXKIECTBEHHOE MPEoOpa3oBaHUE), peliaTh
3a7a4n, cojepkaiire OyKBEHHbIC JJaHHbIC; padoTaTh ¢ (hOpMyJIaMu;

2) BBINOJHATH MPeoOpa30BaHUsS BBIPAKEHUN, COJAEPXKAIIUX CTENEHU C IIEIBIMU
MOKa3aTeIsIMU U KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOXJACCTBEHHBIC MPEOOpPa30BaHUsI PAIMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE TIPaBUJI JIEHCTBUI HAJl MHOTOUYJIEHAMU U aJIreOpandecKUMH JAPOOsSMH;

4) BBIMOJIHSTH Pa3I0KEHUE MHOTOUJIEHOB Ha MHOKUTEIIH.

Buinycknuk nonyuum 603mooxcHocmy:

1) HayuWThCS BBHINOJHATH MHOTOINATOBBIE TMPEOOpa30OBaHUSI  PAIlMOHAIBHBIX
BBIPKECHUMN, TPUMEHSS ITUPOKUI HAOOP CITOCOO0B U MPUEMOB;

2) IpUMEHSTh TOXIACCTBEHHBIC ITPeoOpa3oBaHus IS PEIICHUS 3a7a4 U3 Pa3IMUHBIX

pasnenoB Kypca (Hampumep, JJI HaXOXKIEHUS HAaWOOJBIIEro/HAMMEHBIIIETO 3HAYEHUS
BBIPAKEHUS).

YPABHEHUA



Boinycknux nayuumcs:

1) pemaTh OCHOBHBIC BHJbI pallMOHAIBHBIX YpPaBHEHHH C OJHOH IEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHCHHH C ABYMsI IEPEMCHHBIMU;

2) MoHUMAaTh ypaBHEHHE KaK BaKHEHIIYIO MAaTEMAaTHYCCKYIO MOJIE/b I ONUCAHUS 1
W3YYCHHS Pa3HOOOpa3HBIX pEaJbHBIX CHTyalldii, pemiarh TEKCTOBBIC 3aJaud
anreOpandecKuM METOI0M;

3) mnpuMmeHsATh TpaduyecKkue TMPeACTaBICHUS JUISI HWCCIICIOBaHMS ypaBHEHUH,
UCCIICOBAHMS U PEIICHUS CUCTEM YPaBHEHHUI C IBYMS IICPEMEHHbBIMH.

Bolnycknux noayuum 603mMoH#CHOCTb.

1) oBnaseTh CrenuaabHBIMUA MPUEMAMHU PCIICHUS YPAaBHCHHH W CHCTEM YpPaBHECHHI;
YBEPEHHO MPHUMEHATH alnaparT ypaBHEHUH IS PEIICHHsS Pa3HOOOpa3HBIX 3ajad M3
MaTEMaTHKH, CME)KHBIX TPEIMETOB, IPAKTHKHY;

2) IpUMEHSTh rpapUUecKue MPeACTaBICHUS ISl UCCIEAOBAaHUS YPABHEHUM, CUCTEM

YpaBHEHUH, coJiepKaIUX OYKBEHHbIE KO3(P(PUIUEHTHI.
HEPABEHCTBA
Buvinycknux nayuumces:

1) noHUMaTh U IPUMEHATHh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) peuath JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHCTEMBI; peIllaTh
KBaJIpaTHbIE HEPABEHCTBA C ONIOPOH Ha rpauUecKue NPEACTaBICHUS;

3) npuMeHATH anmapaT HEPaBEHCTB JUIsl PEIICHUs 3a7ad U3 Pa3lInyHbIX pa3/esioB
Kypca.

Buvinycknuk nonyuum 603MOMCHOCMb HAYUUMbCA.

1) pazHooOpa3HbIM MpUEMAM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH
anmnapaT HEpaBEHCTB JJIS PEIICHHs] Pa3HOOOpAa3HbIX MATEMATHUECKUX 3a]1a4 U 3a]a4 U3
CMEXHBIX MTPEIMETOB, TPAKTUKH;

2) npuMeHATh rpaduyecKkue MpeACTaBiICHUs I UCCIECIOBAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, CO/IEPKAIINX OYKBEHHbIE KOA(P(OUIIMEHTHI.

OCHOBHBIE TIOHATHUA. YACJIOBBIE ®YHKIINHU
Buvinycknuk nayuumcsi:

1) moHuMMaTh M MCHOJB30BaTh (YHKIMOHAIBHBIE TOHATUS W A3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYECHUS );

2) ctpouTh TrpaduKH 3JIEMEHTApHBIX (YHKIUH; HCCIEI0BaTh CBOMCTBA UYHMCIIOBBIX
(GbyHKIIUN Ha OCHOBE M3yYCHUSI IOBEJICHUS UX TPa(UKOB;

3) moHMMAaTh (PYHKLHIO KaK BaKHEHIIYI0O MaTeMaTHYECKYI0 MOJENb ISl OMUCAHUS
MIPOLIECCOB U SIBJICHUN OKPY’KAIOIIEro MHUpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK IS
OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MeX Ay (PU3NUECKUMU BETUUMHAMMU.

Buvinycknux noayuum 603mMo#CHOCHb HAYUUMbCAL:

1) mpOBOAUTH UCCIENOBAaHUS, CBSI3aHHBIE C HM3YyYEHHUEM CBOMCTB (DYHKIHI, B TOM
YHCJIE C UCTIOJIb30BaHUEM KOMITbIOTEPA; Ha
OCHOBE Ipa()uKOB U3YUYEHHBIX (DYHKIMI CTPOUTH OOJee ClIOkKHbIE Tpa@uKu (KyCOUHO-

3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMU U T. 11.);
2) wucnonp30BaTh (YHKIHMOHAJIBHBIC TPEICTABICHUS WM CBOWCTBA (YHKIMA s
pEILICHUsI MAaTEMATUYECKUX 3a/1a4 U3 PAa3JINYHBIX pa3/Ie)IOB Kypca.



YUCJIOBBIE ITOCJIEAOBATEJIBHOCTH

Buinycknuk nHayuumcs:

1) mnoHMMaTh M HCNONB30BaThb  SI3bIK  IOCJIENOBATEIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS);

2) npuMmeHsATh (OPMYINbI, CBA3aHHbIE C apUPMETHUYECKOM U TIe€OMETPUYECKON
IPOTrPECCUsIMU, U amnmapar, cCGOPMUPOBAHHBIN NPU U3yUYEHUU JAPYTUX Pa3/esioB Kypca, K
PELIEHHUIO 33/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHOW KU3HU

Buinycxknuk nomyuum 603mM0iCHOCMb HAYYUMBCA:

1) pemath KOMOMHUPOBAHHBIE 3a/1a4H C IPUMEHEHHEM (HOPMYJI N-TO YJICHA U CYMMBI
MEPBBIX N YICHOB apU(PMETHUECKON U T€OMETPUUYECKOM MPOTPECcCHil, MPUMEHSS TpU
ATOM alllapaT ypaBHEHUU U HEPABEHCTB;

2) moHMMAaTh apU(PMETHUECKYI0 M TEOMETPHUYECKYI0 MpOrpeccud Kak (QyHKIHUU
HaTypaJbHOTO apryMEHTa; CBA3BIBaTh ApPU(PMETHUECKYIO MNPOrPECCHUI0 C JIMHEHHBIM
POCTOM, TEOMETPUUYECKYIO — € DKCIIOHEHIIMAIIbHBIM POCTOM.

OIIMCATEJIBHASA CTATUCTHUKA

Buinycknux nayuumcsa Mcnonp30BaTh MPOCTEUIINE CIIOCOOBI MPENCTaBICHUS U
aHaJIM3a CTATUCTUYECKUX JTaHHBIX.

Buinycknux  nomyyum  603moocnocms  TpUOOPECTH  MEPBOHAYATIBHBIA  OMBIT
opraHm3zalu cOopa JaHHBIX MpPU MPOBEJECHUH OINpPOca OOIIECTBEHHOTO MHEHHS,
OCYUIECTBJIATh WX aHajIu3, MNPEACTAaBIATh pPE3yJbTaTbl ONpOca B BHJE TaOIMIIbL,
JUarpaMMsl.

CJIYYAHUHBIE COBBITUS U BEPOSITHOCTH

Buinycknuk Hayuumcss HaxXOAUTb OTHOCUTEIBHYIO YacCTOTY W BEPOSITHOCTH
CIIy4aiiHOTO COOBITHSI.

Buvinycknuk nonyuum 603moxicHOCms IPUOOPECTU ONBIT MPOBEACHUS CIIyYaHBIX
DKCIIEPUMEHTOB, B TOM UYHCIE€ C TOMOIIBK KOMIIBIOTEPHOTO MOJEIUPOBAHUS,
MUHTEPNPETALNN UX PE3YyIbTaTOB.

KOMBHUHATOPHUKA

Buinycknuk nayuumcs pemarb KOMOMHATOPHBIC 3aJa4yd Ha HaxXOXKJICHHE YHuCia
00BEKTOB MM KOMOWHALIHH.

Buvinycknuk nonyuum 03MOJCHOCMb HAYIUTHCS HEKOTOPBIM CIEIUATbHBIM
nmpuémMaM perIeHuss KOMOMHATOPHBIX 3a71ad.

COAEPKXAHHUE KYPCA AJITEBPHI B 7 - 9 KITACCAX
APUDOMETHUKA

PanmonanbHble uMcsa. PacmmpeHne MHOXKECTBA HATypajbHBIX YHCEN [0
MHOXKECTBA IEIbIX. MHOXECTBa LEJIbIX YUCEN 10 MHOXKECTBA pPAIMOHAJIBHBIX.
PanmonanbsHOE 4MCI0 Kak OTHOIIEHUE M N , TA€ T — LEJ0E YUCIO, N — HATyPaJbHOE.
Crenenb c uensiM MokazarenieM. JleiicTBUTeNbHBIE uMcia. KBajgpaTHbI KOpPEHb W3
yucina. KopeHb TpeTbeil CTenmeHu. 3amuch KOPHEH C MOMOIIBIO CTEMEHU ¢ JIPOOHBIM
nokazateneMm. [loHsTne 00 wupparMoHaTLHOM 4YHCie. MppanmoHaIBHOCT YUCIA U
HECOM3MEPUMOCTh CTOPOHBI M JUAroHajau KBajpaTa. JlecsaTuuHble TPUOTUKEHUS
UPpPALMOHANBHBIX 4HCeNl. MHOXKECTBO JEWCTBUTEIBHBIX YHCEN; NPEACTABICHUE



JNEUCTBUTEIBHBIX YHCEI OECKOHEYHBIMH JECATUYHBIMH  JIpoOsmu. CpaBHEHUE
nerucTBUTenbHBIX uyucen. KoopaunatHas mnpsimas. M3o0paxkeHwe uucen TOUYKaMU
KOOPJAMHATHOM MPSIMON. UHCIOBBIE TPOMEKYTKH.

N3mepenusi, npudankeHusi, omeHKU. PazMepbl 00BEKTOB OKPYKaIOIIETro MUpa
(oT seMeHTapHBIX YacTHuIl 10 BceneHHol), MIIUTEIbHOCTh MPOIECCOB B OKPYIKAKOIIEM
Mupe. Breienenue MHOXHUTENsSI — CTENEeHU ACCATH B 3amuc uucia. [IpubmmkéHHoe
3HAYCHUE BEJIMYMHBI, TOYHOCTh NpuOMmkeHus. [Ipukuaka u oreHKa pe3yabTaToB
BBIYMCJICHHUH.

AJITEBPA

Aare0panyeckne BbIpaKeHUsl. DByKBEHHblE€ BBIpaXKEHMS (BBIPAXKEHUS C
nepeMeHHbIMH). YncaoBoe 3HaueHne OYKBEHHOTO B bIpaykeHUs. JlomycTUMbIE 3HAUEHHUSI
nepeMeHHbIX. lloncraHoBKa BbIpakeHUl BMeECTO IepeMeHHbIX. lIpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUH Ha OCHOBE CBOWCTB apH(pMETUUYECKUX AeHCTBUU. PaBeHCTBO
OykBeHHbIX BbIpakeHUU. ToxaectBo. CTelneHb C HAaTypaJlbHBIM IIOKa3aTeleM U e
ceorictBa. OgHOWIEHB M MHOTOUWIEHBI. CTenens MHOTOWIEHA. ClioKEHUe, BBIYMTAHUE,
YMHOKE€HHE MHOTOWICHOB. POpPMYyJIbl COKPAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMBbI U
KBajgpar pasHoctd. Dopmyna paszHocTH KBaaparoB. IIpeoOpa3oBanue 1enIoro
BBIPAKEHHSI B MHOTOWIEH. Pa3iokeHrne MHOIOYICHOB Ha MHOKHUTEIW. MHOTIOUJIEHBI €
oaHoil mnepemeHHOW. KopeHp wmHorowrena. KBaapaTtHbiil TpEXUIEH; pa3JIOKECHHUE
KBaJpPaTHOTO TPEXWICHA Ha MHOXHUTENIU. Anredpandeckast Apodb. OCHOBHOE CBOMCTBO
anreOpandeckoir  apodbu.  CrokeHue,  BbBIYUTAHUE,  YMHOXKEHHE,  JIEJICHUE
anreOpandeckux aApooOeil. CremeHb ¢ 1LEJIbIM [OKa3aTeleM U €€ CBOICTBa.
PanmonaneHple BbIpaXeHUsT W HX MpeoOpa3oBaHus. JlOKa3aTenbCTBO TOKIECTB.
KBagpatueie kopHu. CBoiicTBa apuMETHUYECKUX KBaJpPaTHBIX KOpHEH U UX
IpPUMEHEHHUE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BBIUMCICHUSIM.

YpaBHeHusi. YpaBHEHHE ¢ OAHOUN mnepeMmeHHOil. Kopenbs ypaBHeHusa. CBoiicTBa
YUCJIOBBIX PaBEHCTB. PaBHOCMIIBHOCTH ypaBHEeHUH. JIuHeliHOe ypaBHeHUe. KBaapaTHoe
ypaBHeHHE: (opMysia KOpHEH KBaapaTHOro ypaBHeHHsi. Teopema Buera. Pemenue
YPaBHEHUN, CBOAALIMXCS K JUHEUHBIM U KBaJApaTHbIM. [IpuMepsl pemienns ypaBHEHUN
TpeThed | YeTBEPTOM cTerneHeil. PemieHue apoOHO-pallMOHANIBHBIX YpPaBHEHUM.
YpaBHEHHE C IBYMs MEPEMEHHBIMU. JIMHEWHOE ypaBHEHHE C ABYMS IIEPEMECHHBIMH,
IIPUMEPBI pPEIIEHUs YpPaBHEHW B LenbIXx uuciaax. Cucrema ypaBHEHUH C ABYMs
nepeMeHHbIMU. PaBHOCWIBHOCTE cucTteM. CHCTEMBI JIBYX JIMHEHWHBIX YPAaBHEHUH C
IBYMs IIEPEMEHHBIMM; PEILICHHE IOJCTAaHOBKOW M cilokeHueM. lIpumepsl pemenus
CUCTEM HEJIMHEWHBIX YPAaBHEHUU C IBYMs IEPEMEHHBIMHU. PellleHne TEeKCTOBBIX 3aaad
anredpandyeckuM crnocoboM. JlekapToBbl KOOpAMHATHI Ha IJIOCKOCTH. I'paduueckas
UHTEpPIpETalrs YPAaBHEHUS C ABYMs NEpEeMEHHBIMU. ['paduK JTMHEMHOrO0 ypaBHEHHUS C
JIBYMSI TEPEMEHHBIMU; YIJIOBOW KOA(P(GUIMEHT MPSIMOi; YCIOBUE MapajuieIbHOCTH



npsiMbeiX. ['paduku mpocTeHIMX HETWHEHWHBIX ypaBHEHUM: mnapabora, rumnepboa,
OKPYXHOCTh. ['paduyeckas HWHTEpHpeTalMsi CHCTEM ypaBHEHHH C  ABYMs
EPEMEHHBIMH.

HepaBencrBa. YuciioBele HEPAaBEHCTBA U UX CBOWcCTBAa. HepaBeHCTBO ¢ OmHOM
IIEPEMEHHONW. PaBHOCUJIIBHOCTh HEpPABEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM
nepemeHHor. KBaapatHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOM EPEMEHHOM.

®YHKLUN

OcHoBHBbIE TOHATHS. 3aBUCUMOCTH MEXIy BenuuuHamu. [loHsTue QyHKIUU.
O6unacthb onpezeneHnst 1 MHOKeCTBO 3HaueHUM GyHkimu. CrocoObl 3aanus yHKIUH.
I'padpux dynkuuu. CpoiictBa (yHKIMH, X oToOpaxkeHue Ha Tpaduxe. [Ipumepbr
rpauKOB 3aBUCUMOCTEH, OTPAKAIOIINX PEAIbHBIC TTPOLIECCHI.

YucinoBble ¢yHknuu. OYHKIMM, ONUCHIBAIOIIME NPAMYI0O UM OOpaTHYIO
IPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX Tpa@UKu M cBOWcCTBa. JIuHelHas (QyHKIus, €€
rpaguk u cpoiictBa. KBampatuunas ¢yHkuus, €€ rpaduk u cBoiicTBa. CTeneHHbIE
(YyHKUIMU ¢ HaTypaldbHBIMHM MOKa3aTesiMUA 2 U 3, UX rpauku U cBoiMcTBa. UKCIOBbIE
MIOCIEAOBATENBHOCTU.  [loHATHE  YHMCIIOBOM  MOCIEOOBATEIBbHOCTH.  3aJaHue
MOCJIEIOBATEIbHOCTH ~ PEKYPPEHTHOM  ¢opmyinoid u  (oOpMyJoll n-ro  4YieHa.
Apudpmernueckas U reomerpuueckas nporpeccur. @dopmynsl  n-ro  4diaeHa
apu(pMeTUYECKO M TeOMETPUYECKOW MPOTrPecCHil, CyMMBbl MEPBBIX N-X YIECHOB.
N300pakeHre wieHOB apu(PMETHYECKON M TEeOMETPUYECKOM MPOrpPEecCHil TOYKaMu
KOOPJAWHATHON TIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIUAIBbHBIM pocT. CloXHBbIE
ITPOLIEHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi cratuctuka. llpencraBnenue AaHHBIX B BHUIE TaOJHIl,
nuarpamm, rpadukoB. CrnydaiiHas U3MEHYUBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKHU
Ha0opa JaHHBIX: CpeaHee apudMeTHdyecKoe, MeauaHa, HauOoJbIIee W HaWMMEHbIIEe
3HaveHwus1, pazmax. [IpencrapieHue o BLIOOPOUHOM UCCIICIOBAHUH.

Cay4aiinble CcOOBITHSI M BepPOATHOCTHb. [loHSATHE O ClyyailHOM OIbBITE U
ciydyalHOM coObITuM. YactoTa citydalHOro coObITHS. CTaTUCTHYECKHM MOJIXOI K
MOHATHIO BEPOSTHOCTH. BeposiTHOCTH NPOTUBOMOJOXKHBIX cOObITHH. HeszaBucumeie
cOOBITHSI. YMHOXEHHE BeposiTHOCTeH. JlocToBepHbIE U HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTE cOOBITHI. KiTaccuueckoe onpeaeieHrue BEpOsSTHOCTH.

KomoOunaropuka. PemieHne KOMOWHATOPHBIX 3ajad mepeObOpoM BapHUaHTOB.
KomOunaropHoe npaBuio ymHoxkeHus. [lepecTtaHoBKY U (pakTopHall.

JIOI'UKA 1 MHOXKECTBA



TeopeTnko-MHOKeCTBeHHbIEe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA.
3ajaHie MHOKECTB MEPEUYMCICHUEM JJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOWCTBOM.
CrannaptHeie 0003HAUYEHUS UHWCIOBBIX MHOXeECTB. IlycToe MHOXKECTBO H €ro
oOo3HaueHue. [logmHoxkecTBO. OOBEIUHEHHE U IEPECCUEHHUE MHOXECTB, Pa3HOCTb
MHOecTB. WimocTpaiiisi OTHOIIEHUH MEXAy MHOXKECTBaMHU C MOMOIIBIO AHAarpaMm
DOiinepa — BeHHa.

JieMeHTHI Joruku. Ilousrue o PaBHOCHUIIBHOCTH, CJICAOBAHHWMH, y1'IOTp66J'ICHI/IC
JIOTUYCCKHX CBA30K C€CJIA ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ac, JIOTUYCCKUC CBA3KU U,
HJIN.



TemaTHyeckoe NJIAHUPOBAHUE

/11

Tema

Komn-Bo
4acoB

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTH

7 kaacc

[ToBTOpEHUE

[ToBTOpEeHHE H3yYEeHHOro MaTepuana. BcrmoMuHAIOT, Kakue AeHCTBUS
MIPOU3BOJIAT C OOBIKHOBEHHBIMU JAPOOSMH.

MOBTOPEHUE TPABUI CJOXKEHUS M BBIYUTAHUS TOJOXHUTEIBHBIX U
oTpuliaTeNbHBIX uncesn. OOHapy>KUBAIOT MW  YCTPAHAIOT OIIMOKU
JIOTUYECKOTO U apu(PMETHYECKOT0 XapaKTepa.

BroipaxkeHnusi, Tox/aecTBa,
YPaBHeHMUsI

23

Haxonuts 3Ha4€HUs YMCIOBBIX BBIPAXKEHHMN C IEPEMEHHBIMU TIPU
YKa3aHHBIX 3HAYEHUSIX NEPEMEHHBIX. Mcrionp30BaTh 3Haku >,<,<,>,
YUTATh U COCTABJIATH IBOMHBIC HEPABEHCTBA.

BrInonHITh mpocTeiire npeodpa3oBaHus BRIPAXKEHUN: TPUBOJIUTD
MOJI00HBIE clIaraeMbie, PaCKphIBaTh CKOOKH B CyMME WJIM PA3HOCTH
BBIPAKCHUMU.

Pemrats ypaBHeHHUs Buaa aX=b npu pa3auuHbIX 3HAUYCHHUIX & U D, a Takxke
HECJIOKHBIE YPABHEHMUS, CBOJISIIMECS K HUM.

Hcnonb30BaTh anmnapart ypaBHEHHUM JJIs1 pEIIEHUS] TEKCTOBBIX 3a/1ad4,
MHTEPIPETUPOBATH PE3YIbTAT. MICIIOMB30BaTh MPOCTEUILINE
CTATUCTUYECKHE XapaKTePUCTUKH (cpeaHee apudMeTHIecKoe, pazmax,
MOJia, MeJIMaHa) JUIsl aHaJu3a psijia TaHHBIX B HECJIOKHBIX CUTYaIUSIX

DyHKUNHA

18

Breruncnars 3HaueHust GQyHKIMH, 3aJJaHHON (POPMYIIOM, COCTABIISITh
Tabnuipl 3HaueHn Gyukmun. [lo rpaduky GyHKIIMKM HAXOIUTh 3HAUCHUE
(GYHKIIMM 110 U3BECTHOMY 3HAYEHHIO apTyMEHTa U pelaTb 0OpaTHYyIO
3anauy. CTpouTh rpaduiku mpsiMOM MPOTOPIIMOHATBHOCTH Y JTUHEHHOM
(GyHKIIUH, OMUCHIBATh CBOMCTBA 3TUX (pyHKUMH. [loHHMMaTh, KaKk BIUSET
3HaK KoddumreHTa KHa pacrookeHue KOOpAMHATHON TUIOCKOCTH
rpaduku pynkuuu Y=KX, rae K#0? Kak 3aBucut ot 3HaueHm Ku b
B3aMMHOE PACIONIOKeHHE rpaduKOB NBYX GyHKIHN Buaa y=KX+D.
WuTepnpeTrpoBaTh rpaMKu peajbHbIX 3aBUCUMOCTEN, ONHUCHIBAEMBIX




dopmynamu Bugay=Kx, roek#0 u y=kx+b

CreneHb ¢ HATYPAJIbHBIM
nokasareJjieM

18

Bbruncnare 3HaueHus BRIpaKeHUH BUa a" , T/ie a- IPOU3BOJILHOE
4KCII0,N- HATyPaJIBbHOE YHUCIIO, YCTHO U MHCBbMEHHO, a TAKXKE C TIOMOLIBIO
KaJbKyJIaTopa. @opMyaupoBaTh, 3alIMCHIBATH B CHMBOJIMUYECKOH opMme U
00OCHOBBIBATh CBOWCTBA CTEMCHH C HATYPaJIbHBIM ITOKA3aTelIEM.
[IpuMeHsTh CBOMCTBA CTENEHU ISl PE0OPa30BaHUS BbIPAKEHUN.
BBINTONHATE YMHOXKEHUE OJTHOWIECHOB U BO3BEJICHUE OJHOUYJIEHOB B
crenenb. Ctpouts rpaduku GyHkimil y=x’n y=x3. Pemats rpadudeckue
ypaBHeHUAX>=Kx+h, x3=kx+h, raek,b - HexoTopsIe uncna.

MHoro4ieHbl

23

3anuchiBaTh MHOTOWICH B CTAHAAPTHOM BUJE, ONPEAEIATH CTENCHb
MHOTr'O4JI€HA. BBIIOIHATH CII0KEHUE U BBIYUTAHUE MHOTOWICHOB,
YMHOKEHUE OJTHOUYJIEHA HA MHOT'OWJIEH, BBIIIOJIHATE PA3JIOKEHUE
MHOT'OYJIEHOB HA MHOYKUTEIH, UCIIOJIb3YsI BBIHECEHUE MHOKUTEIS 32
CKOOKH U crioco0 rpynnupoBKu. [[puMeHsTh 1eCTBUS C MHOTOUJIEHAMU
MIPU pelISHUU Pa3HOOOPa3HbIX 3a/1a4, B YACTHOCTHU TIPH PEIICHUU
TEKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHHUIN

DopMyJibl COKPAILLIEHHOTO
YMHOKeHHSA

23

Jloka3bIBaTh CIIpaBEIIMBOCTh (POPMYI COKPAILEHHOTO YMHOKEHUS,
NPUMEHSTH UX B IPEOOPa30BaHUU LENBIX BBIPAXKEHUN B MHOTOWIEHBI, a
TAKXKe JUIsl Pa3JI0kKEHUSI MHOTOWICHOB Ha MHOXXUTENU. Mcronb30BaTh
pasnuyHble MPeoOpa30BaHus LEIbIX BEIPAKEHUN MPU PEILICHUN
YpaBHEHUH, 10KA3aTENbCTBE TOXKIECTB, B 33/ladax Ha JEIMMOCTb, B
BBIYMCIICHUH 3HAYEHHI HEKOTOPBIX BBIPAKEHUI C TOMOILBIO
KAJIBKYJISITOpa

CucreMbl JIMHEHHBIX YPABHECHUH

17

Onpenensartp ABISETCS JIUM Napa YUCEN PELIEHUEM JaHHOTO YPaBHEHHUS C
IByMsl iepeMeHHbIMU. HaxoauTts myTém nepedopa 1enble penieHus
JMHEWHOT0 ypaBHEHUS C IByMs iepeMeHHbIMU. CTpouTh rpaduk
ypaBHeHUs ax+by=c, rnea#0 wiu b#0. Pemrats rpadguueckum crmocooom
CHUCTEMBI JIMHEWHBIX YPABHEHUU C ABYMsI IEpEMEHHBIMU. [[puMeHsaTh
CH0C00 MOJICTAHOBKU U CIIOCOO CII0KEHUS ITPU PELIEHUN CUCTEM
JIMHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU. Pemars TeKCTOBbIE




3aJlayu, UCTOJb3Ys B KAUeCTBE aJIreOpanyecKoi MOJICNIA CUCTEMY
ypaBHeHUH. IHTEpripeTHpoBaTh pe3yabTaT, OJyYeHHbIN IPHU pEelICHUU
CUCTEMBI

IToBTOpEHME

11

BeimonHaTe npocteiimue npeoOpa3zoBaHusl BbIPaKEHUN: TIPUBOAUTD
1o/I0OHBIE cllaraeMble, pacKpbIBaTh CKOOKH B CyMME WIIM Pa3HOCTH
BbIpaXCHUH. BoIuncnsaTe 3HaueHus BeIpakeHUH Buaa a" , I1e a-
IIPOU3BOJIBHOE YUCJII0,N- HATYPAIbHOE YHUCIIO, YCTHO U IMCbMEHHO, a
TaK)Xe C MOMOILBIO KaJbKyjsTOpa. JloKa3pIBaTh CIIPaBeNIMBOCTh (POPMYIT
COKpAILIEHHOTO YMHOKEHHUSI, IPUMEHATh UX B IPEOOPa30BaHUU LEIBIX
BBIPAKEHNH B MHOTOWIEHBI, & TAKKE JJISI PAa3JI0KEHUSI MHOTOYJIEHOB Ha
MHOXUTENU. [IpuMeHsATh crioco0 MOJACTAHOBKHU U CIOCO0 CIIOXKEHUS MPU
PELICHUH CHUCTEM JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

Bcero

1404

S8Kki1acc

IHoBTOpenue 7 kiacca

[ToBTOpeHHEe u3y4eHHOTrO MaTepuaia. BCIOMUHAIOT, KaK BBIMOJHATH
npocTeiime mnpeoOpa3oBaHUsl BBIPAKEHUN: MPUBOJIUTH IMOJOOHBIC
claraemble, pacKpblBaTb CKOOKM B CyYMME WJIM Pa3HOCTH BBIPaKEHUMU;
BO3BOAUTH B CTENEHBb YKCIIO, UCTIOJIb30BATh CBOMCTBA CTENEHU, (hOPMYJIbI
COKpAIlICHHOTO  YMHOXXCHHS  TPH  YIPOIICHUH  BBIPAKCHHIA;\.
OOHapyXHMBAIOT U YCTPAHSIOT OMIMOKH JIOTUYECKOTO U apu(hMETHIECKOTO
Xapakrepa.

PauunonanbHble ApooHn

30

dopMynHpoBaTH OCHOBHOE CBOWCTBO PAIIMOHAILHOMN APOOU U IPUMEHSTH
ero Jij1s Ipeodpa3oBaHus IpooOei. BEIMONHITE ClI0OKEHNE, BRIYUTAHHUE,
YMHOKECHHE U JISJICHUE PallMOHATBHBIX APOOECH, a TAK)Ke BO3BEICHHE
JIpoOu B CTeNeHb. BBIMOMHATE pa3IudyHbIe TPeoOpa30BaHUSs
pallMOHANIbHBIX BBIPAXKEHUH, JOKA3bIBaTh TOK/IECTBA. 3HATh CBOMCTBA
byHKUIMN Y= E, ruek#0, u ymetb cTpouts e€ rpaduk. Mcnonp3oBars

KOMIBIOTEP JJIsl UCCIIEA0BAHUS MOJIOKEHUS Tpaduka B KOOPIUHATHON
TUIOCKOCTH B 3aBHCUMOCTH OT K

KBaapaTHbie KOpHH

25

HpI/IBO,Z[I/ITI) MPHUMEPLI pallMOHAJIBHBIX W UPPpAllMOHAJIbHBIX YHUCCIIL.




Haxonutb 3HaueHust apuMeTHueCKIX KBAJAPATHBIX KOPHEU, UCTIOJIb3YS
PU HEOOXOJUMOCTH KalIbKyJISITOpP. JlOKa3pIBaTh TEOPEMBI O KOPHE U3
IPOU3BEICHHS U APOOH, TOKIECTBOV a’= |a|, IPUMEHATH UX B
npeoOpa3zoBaHUsiX BbIpakeHU. OCBOOOXKIATHCA OT UPPAMOHAIBHOCTHU B
3HAMeHaTeNsX Ipodeii Buna -, BBIHOCUTHh MHOKHTEJIb 32 3HAK

WhE+ve

KOPHS ¥ BBIHOCUTbh MHOXHUTENb MOJ] 3HaK KOpHA. Vcrnonbs30BaTh
KBaJPaTHbIE KOPHHU ISl BBIPAYKEHUS IEPEMEHHBIX U3 T€OMETPHUUECKUX U
dusrgeckux Gpopmyia. CTpouts rpadhuk GyHKIHH Y=+'x 1
WUIIOCTPUPOBATh Ha rpaduke e€ cBONCTBA

KBagpatHbie ypaBHeHUs

30

Pemate kBagpatHbie ypaBHeHus. Haxonute moadbopoM KOpHU
KBaJpaTHOTO ypaBHEHUs, UCTIOJIb3Ys TeopeMy Buera. MccienoBarthb
KBaJIpaTHbIC YPAaBHEHUS 110 JUCKPUMUHAHTY U KodpduimentaMm. Pemath
JpOOHBIE pallMOHATbHBIC YPaBHEHUS, CBO/ISI pEIIICHUE TaKUX YPAaBHEHU C
MOCJEAYIONIMM UCKIIOYEHNEM OCTOPOHHUX KOpPHEH. PelaTh TeKCTOBbIE
3aJlayu, UCTOJb3Ys KBaJpAaTHBIC U IPOOHBIC YPABHEHUS

HepasencrBa

24

@OopMyIMpPOBATh U TOKA3bIBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Hcnonp30BaTh anmapar HEPABEHCTB I OLIEHKU NOTPEIIHOCTH U
TOYHOCTHU NpuOIMxKeHuss. HaxoauTe nepeceueHust 1 00beIMHEHNE
MHOKECTB, B YACTHOCTH YHMCIJIOBBIX TPOMEXKYTKOB. Pemiars nHeiHble
HEpaBEHCTBA. Pemars CUCTEMBI TMHENHBIX HEPABEHCTB, B TOM YHCIIE
TaKuX, KOTOPBIE 3aIMCaHbl B BUJI€ IBOWHBIX HEPABEHCTB

CreneHb ¢ HeJbIM MOKA3aTeJIEM.
JIeMeHTbI CTATUCTHKH

13

3HaTh ONPEAEIICHUE U CBOMCTBA CTEIIEHHU C LEIbIM IT0KA3aTEIEM.
IIprMeHATH CBOMCTBA CTEIEHHU C LIEJIBIM [TI0KA3aTeJIEM IPH BBIIIOJIHEHUHN
BBIYHCIICHUI U TTpeoOpa3oBaHuii BeIpakeHui. Mcmoap30BaTh 3aMuch
YUCeJl B CTAHJAPTHOM BHJIE JUIS BBIPAXKEHHUSI U COIIOCTABIIEHUS PAa3MEPOB
O00BEKTOB, IIUTETLHOCTH MPOLECCOB B OKPYKAIOLIEM MHpE.

IIpuBOAUTE pUMEPHI PENIPE3CHTATUBHON U HEPEIIPE3EHTATUBHOU
BbIOOpKU. M3BeKaTh nHpOpMaIuio U3 TabIuI YaCTOT U OPraHU30BbIBATH
uH(OpMAIMIO B BUI€ TaOIHI] YaCTOT, CTPOUTH MHTEPBAJIbHBIHN PSII.
Hcnonb30BaTh HATJISIHOE NPEJICTABIIEHUE CTATUCTUYECKON MHMOpMALIH




B BHIC CTOJIOYATBIX U KPYIrOBBIX AuarpamMm, IOJIUIOHOB, THCTOI'PAMM

IToBTOpEHME

17

BpInoaHaTh Pa3JINYHBIC HpCO6paBOBaHI/I51 PallOHAJIbHBIX BBIp&)KGHHﬁ,
JOKa3bIBaTh TOXICCTBA. OCBO60)KII3TBC$I OT UPPaAlUOHAIIBHOCTHU B

a

3HaMCHATCJIAIX I[p06el?l BI/II[aé o BBIHOCHUTH MHOKHTCJIb 3a 3HAK

Vhtve
KOPHS U BBIHOCUTh MHOKHUTEJb 1101 3HaK KOpHS. CTpouTh rpadux
GyHKIMKM Y=+x ¥ WIIIOCTPUPOBATHL Ha rpaduke eé cBoicTBa. Pemarn
JIMHENHBIC HEPABEHCTBA. Pemarh cCuCTeMbl INHENHBIX HEPABEHCTB, B TOM
YUCJIe TAKAX, KOTOPBIC 3aMKMCAHbI B BUJEC IBOMHBIX HEPABEHCTB.
[IpuMeEHTH CBOMCTBA CTEMEHU C LEBIM IMOKA3aTeNIEM P BBIITOJTHEHUN
BBIYMCIICHUN U TPeoOpa30BaHUl BbIPAKEHU.

Bcero

1444

9 kiacce

IHoBTOpenne7- 8 Kk1acca

[ToBTOpEeHME N3ydeHHOTO MaTepraia BcnoMruHaloT NOHATHE KBaIPpaTHOTO
KOpHsI, €ro cBoiicTBa.BcioMuHaroT, Kak BBIIOJIHATh pPa3InyHbIe
npeoOpa3oBaHus PAlMOHAIBHBIX BEIPAKEHUH, BBIHOCUTH MHOKUTENb 32
3HaK KOPHS ¥ BBIHOCHUTHh MHOXKHUTEJIb 10| 3HaK KOpHS.. Permars nuHeiHbie
HEpaBEeHCTBA. PermaTh cucTeMbl TMHEHHBIX HEPABEHCTB, B TOM UHCIIE
TaKHUX, KOTOPHIE 3aIMCaHbI B BUC TBOMHBIX HEPABEHCTB. [I[puMeHsTh
CBOMCTBA CTENEHHU C IEIBIM TTOKA3aTEeJIeM MTPH BBITTOJIHEHUU BBIYUCICHUN
U Ipeo0pa30BaHU BBIPAKEHU.

KBaaparuynas pyHkuus

29

BoeraucnsaTs 3nadeHus: GyHKINUH, 3a1aHHON (HOPMYJIION, a TaKKe IBYMS U
Tpems hopmynamu. OnuchIBaTh CBONCTBA (DYHKIIMI HA OCHOBE UX
rpaduyeckoro npeacrapicHus. UHTepnpeTnpoBath rpaduku peaabHBIX
3aBUcHUMOCTEN. [I0Ka3bIBaTh CXEMATUYECKH TOJIOKEHUE HA KOOPAUHATHOU
mockocTr rpadukos QyHKIUy=ax?, y=ax?+n, y=a(x-m)2. Ctpours
rpaduk Gynkuuu y=ax’+bx+c, yMeTb yKa3bIBaTh KOOPAUHATHI BEPLIMHEL
napaboJibl, €€ 0OCh CHMMETPUHM, HAaMPaBJICHUE BETBEH MapadoJIbI.
N300pakath cxeMaTndecku rpaduk GyHKIuu Y=X"c YETHBIM U HEYETHBIM
n. IMouumMaTh cMbICT 3anucel Buna Ya a u T.11., T1I€ a — HEKOTOPOE
yucio. VIMETh NpeicTaBIeHUE O HAX0XKACHUU KOPHEN N-I CTENEHHU C




ITOMOIIBIO KAJIBKYJIATOPA

YpaBHeHUS U HEPABEHCTBA C OJAHOM
MmepeMEeHHOH

20

Pemats ypaBHEHUS TPETHEN U YETBEPTOM CTETICHU C IIOMOUIBIO
pa3JI0KEHHS] HA MHOKUTEN U BBEACHUS BCIIOMOTaTEJIbHBIX IEPEMEHHBIX,
B YAaCTHOCTHU peniaTh OMKBaJpaTHbIC ypaBHEHUs. PemaTh 1poOHbIe
palMOHAIbHBIC YPABHEHUSI, CBOJS UX K L[EJIBIM YPABHEHHUSIM C
MOCIICIYIOIIEN TPOBEPKOM KOPHEM.

PemaTe HepaBeHCTBA BTOPO CTENIEHU, UCTIOJIB3YS rpadudecKue
npeacraBiaeHus. Mcnoib30BaTh METOI HHTEPBAJIOB LISl PEIIEHUS
HECJIOKHBIX PAllMOHATIbHBIX HEPABEHCTB

YI)aBHeHl/Iﬂ H HEPABCHCTBA C
ABYMH IIEPEMECHHBIMH

24

Crpouts rpaduku ypaBHEHUH ¢ ABYMS IEPEMEHHBIMH B MPOCTEHIINX
cllydasix, Korja rpaukom sBisieTcs npsmasi, napadouia, runepOouia,
OKpY>KHOCTb. Vcrionb30BaTh UX 1715 TpauuecKoro pelieHus: CUCTEM
YPAaBHEHUU C IBYMs IIEPEMEHHBIMMU.

Pemarb cnoco60M 1MoICTaHOBKY CUCTEMBI IBYX YPaBHEHHI C JBYMsI
IIEPEMEHHBIMH, B KOTOPBIX OJHO YPaBHEHUE NIEPBOM CTEIIEHHU, a IPYroe —
BTOPOU CTEICHH.

PeraTe TeKCTOBBIE 3a71a4M, UCTIOIB3Ys B KAUE€CTBE aJIreOpandyecKomn
MOJEIN CUCTEMY YPABHEHHUI BTOPOM CTEIIEHU C ABYMS [IEPEMEHHBIMU;
pemaTh COCTABJICHHYIO CUCTEMY, HHTEPIIPETUPOBATh PE3YIIBTAT

Apudmernyeckas v
reoMeTpuYecKasi mporpeccuu

17

[IpuMeHsTh MHIEKCHBIE 0003HAUYCHUS JJIsl YWICHOB MOCIEI0BATEIbHOCTEH.
[IpuBoaAMTH MpUMEPHI 3aAaHKS HOCTIeA0BaTeIbHOCTEN (HhOPMYIIOi N-TO
YJICHAa U PEKYPPEHTHOUN (HOPMYIIOH.

BriBoauTh hopmMyIiel N-TO wieHa aprudMETHIECKON POTPECCUH U
r€OMETPUYECKOU MPOTrPECCUU, CYMMBI IEPBBIN N YICHOB
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCHi, peraTh 3aJa4H C
UCIIOJIb30BaHUEM ITUX (popmyil. Jloka3bIBaTh XapaKTEPUCTHUECKOE
CBOMCTBO apu(PMETHIECKON 1 TEOMETPUUECKON TTPOTPECCHIA.

Pemate 3aaum Ha CII0KHBIC TTPOLICHTHI, UCTIONB3YS MTPU HEOOXOIUMOCTH
KJIBKYJISITOP

Jj1eMeHTbl KOMOMHATOPUKH U

13

BeinmoasuTh HCpC60p BCCX BO3MOXXHBIX BApHAHTOB JJIsA nepecqéTa




TEOPHHU BEPOSITHOCTH

00BEKTOB ¥ KOMOMHaMH. [IpuMeHsATh paBMiI0 KOMOMHATOPHOTO
YMHOKEHHSI.

Pacnio3HaBaTh 3a1auM Ha BBIYMCIICHUE YHCIIA IEPECTAHOBOK,
pa3MeIIeHHH, COUeTaHUM U IPUMEHSTHh COOTBETCTBYIOIINE (DOPMYIIBI.
Bbruncnsate yactoty cirydaliHOro coobITusi. OLIeHUBATh BEPOSATHOCTD
CIIy4ailHOTO COOBITHSI C IOMOIIBIO YaCTOThI, YCTAHOBICHHOW ONBITHBIM
nyTéM. HaxoauTb BEpOSTHOCTh CITy4aifHOTO COOBITHSI HA OCHOBE
KJIACCUYECKOTO ONPEAEIEHUS BEPOATHOCTH. [[puBOANTE IpUMEpEI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI

IloBTOpEeHMe

28

OnuceiBaTh CBOMCTBA (DYHKIIMI Ha OCHOBE UX IPaQUUECKOro
npexacrabieHus. UHTepnpeTupoBaTh rpauKy peanbHbIX 3aBUCUMOCTEN.
Iloka3bIBaTh CXEMaTUYECKU MOJIOKEHNE Ha KOOPAUHATHOM IIJIOCKOCTU
rpadukoB QpyHKUMity=ax?, y=ax?+n, y=a(x-m)?. Ctpouts rpapuk
ynkmn y=ax>+bX+cC, yMeTh yKa3bIBaTh KOOPMHATHI BEPLINHEI
napaboJibl, €€ OCb CHMMETPUH, HampaBiieHHe BeTBel nmapadosbl. Pemath
HEPaBEHCTBA BTOPOM CTENEHHU, UCTIOIb3YsI TpapuuecKHe MpeiCTaBICHHUS.
Hcnonp30BaTh METOJ HHTEPBAJIOB [UUIS PELLIEHUS HECIIOKHBIX
palMOHAIBHBIX HEPABEHCTB. Vcnonb30BaTh UX Il rpad)uuecKoro
pELIEHNs CUCTEM YPABHEHUM C IBYMs IEPEMEHHBIMH.

Pemate criocoO0M MOJCTaHOBKH CUCTEMBI IBYX YPAaBHEHUI C ABYMSI
IIEPEMEHHBIMH, B KOTOPBIX OJTHO YPaBHEHHE MIEPBOM CTEINEHHU, a IPYroe —
BTOPOU CTEIICHH.

PeraTe TeKCTOBBIE 3a]1a4M, UCTIOIB3Ys B KaUeCTBE alireOpanyecKkoi
MOJEIN CUCTEMY YPABHEHHM BTOPOW CTEIIEHU C ABYMS [IEPEMEHHBIMU;
pemaTrh COCTAaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATH PE3YJIbTAT.
BreiBoauth (hopmyIibl N-ro wieHa apuMeTHIecKon MPOrpeccuu 1
r€OMETPUYECKON MPOTrPECCUU, CYMMBI IEPBBIM N YICHOB
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCHi, peraTh 3aJa4H C
UCIIOJIb30BaHUEM 3TUX (opMyJ. J[oKka3bIBaTh XapaKTEPUCTUIECKOE
CBOMCTBO apu(PMeTUYECKOil U reoMeTpruecKoil mporpeccuii. OnieHUBaTh




BCPOATHOCTD cnyqaﬁﬂoro COOBITHS C IIOMOIIIBIO HaCTOTHI, YCTaHOBJICHHOﬁ
OIIBITHBIM HYTGM HaXO,IIHTB BCPOATHOCTD cnyqaﬁHoro COOBITHS HA
OCHOBC KJIACCHUYCCKOI'O OIIPCACICHUA BCPOATHOCTH. HpI/IBOI[I/ITL IMPUMCPBI
JOCTOBCPHBIX 1 HCBO3MOKHBIX COOBITHIA.

BCE€ro

136
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