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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
peaIbHOM MHpE M O Pa3UYHBIX CIOcO0axX MX M3y4eHHs, 00 OCOOCHHOCTSIX BBIBOJIOB H
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.

BoeinyckHuk HayuuTcs B 7-9 kiaccax (4J1s1 HCIOJIL30BAaHHMS B IOBCEIHEBHOM
KM3HHU M o0ecrneyeHUs1 BO3MOKHOCTH YCIICIIHOIO NMPOJOJIKEHUsI 00pa30BaHUsA Ha
0a30BOM YpPOBHE)

JJIEeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

* OmnepupoBath Ha 0a30BOM ypOBHEO TOHATUSIMHU: MHOXKECTBO, DJIEMEHT
MHO€ECTBA, IOJIMHOXKECTBO, MPUHAIJIEKHOCTB;

* 33]1aBaTh MHOXECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

* HAXOJUTh IMIE€peceueHue, OObEIUHEHUE, TOAMHOXKECTBO B MPOCTEUIIUX
CUTYyalUsX;

* OIepupoBaTh Ha 0A30BOM YpOBHE MOHATHSAMU: ONpECIICHNE, aKCHOMa, TEOpeEMa,
NIOKa3aTeIbCTBO;

* T[PUBOJWUTH TMpPUMEPHl M KOHTPHIPUMEPHI Uil TOATBEPKAECHUS CBOUX
BBICKA3bIBAHUU.

B nmoBcegHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:



* UCIOJIb30BaTh rpaduyecKoe MpeCcTaBICHUE MHOKECTB JIJIsl OMMCAHUS PEAIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a/]a4 IPYTUX YUYEOHBIX MPEIMETOB.

Yuciaa

* OmnepupoBaTh Ha 0a30BOM YypOBHE IMOHSATHUSMH: HATYpPaJIbHOE YHCIIO, IIEJ0e
YKUCJI0, OOBIKHOBEHHAs JIpoOb, JECATUYHAs ApoOb, CMEIIaHHas JIpoOb, palMOHAIbHOE
YUCII0, apuPMETHUECKUN KBaAPATHBIN KOPEHb;

* WCIIOJB30BaTh CBOMCTBA YHCEN M IMpaBWIa JACHUCTBUM IIPU  BBINOJHEHHUU
BBIYHCJICHU;

* HCHOJIb30BaTh IPU3HAKU JAenuMoct Ha 2, 5, 3, 9, 10 mpu BbINOTHEHUU
BBIYMCIICHUW U PEIIEHUH HECJIOKHBIX 3a/1a4;

* BBINIOJIHATH OKPYTJIEHUE PALIMOHAIIBHBIX YHCEN B COOTBETCTBUH C IPABUIIAMU;

* OLICHMBATh 3HAYEHNE KBAJIPATHOIO KOPHSI U3 MTOJOKUTEIBHOTO LEIOr0 YHCIIA;

* pacmo3HaBaTh PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA; * CPABHUBATH YHCIIA.

B noBcegHeBHOM KU3HU M NPU U3YYEHUM APYTrUX NPeIMeTOB:

* OLICHUBAThH PE3YJIbTAThl BBIUUCICHUN IIPU PELICHUH IPAKTUYECKUX 3a/1a4;

* BBIIIOJIHATH CPABHEHUE YKCEN B PEAIIbHBIX CUTYalUsX;

* COCTaBJISATh YUCIIOBBIE BBIPAKCHUS MPU PELICHUM NPAKTUYECKUX 3a7a4 U 3a1a4
U3 APYTrux y4eOHbIX IPEIMETOB.

ToknecTBeHHbIE IPe00pa3oBaHUs

* BoInonHATh HECTOKHBIE TPEe0Opa30BaHMS ISl BBIYMCICHHS 3HAUEHUI YHCIIOBBIX
BBIPAKEHNN, COAEPKAIIMX CTENEHU C HATyPAIbHBIM IOKA3aTEIEM, CTEIEHU C LENbIM
OTpULIATEIBHBIM TOKAa3aTeJIeM; * BBIIOJHATH HECJOXKHBIE MPEOOpPa3oBaHUS LEIBIX
BBIPAXKEHMI: paCKpbIBaTh CKOOKH, IPUBOAUTH MOJJOOHBIE CIaraeMble;

* HCHOJIb30BaTh (POPMYJIbl COKPAIEHHOTO YMHOXEHUS (KBaJpaT CyMMbI, KBaJapaT
Pa3HOCTH, pa3HOCTb KBAJPATOB) ISl YIPOILLEHHUS BHIYMCICHUIN 3HAUEHHUI BhIPAKEHUI;

* BBIOJIHATh HECJOXKHBIE MPeoOpa3oBaHMs JPOOHO-JIMHEWHBIX BBIPAKEHUN U
BBIPAKECHUM C KBAIPATHBIMU KOPHSIMU.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeETOB:

* IOHMMAaTh CMBICJI 3aIIMCU YMCJIa B CTAHIAPTHOM BUJIE;

* ONIEpUPOBATH HA 0230BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aITUChH YHCIIAY.

YpaBHeHMs U HEPABEHCTBA

* OnepupoBarh Ha 0a30BOM ypOBHE MOHATUSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpPaBHEHHME, KOpPEHb YpPABHEHMs, PEUICHUE YPABHEHUS, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

* IPOBEPSITH CIIPABEIJIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

* pemaTh JIMHEWHBIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOIAILIMECS K
JIMHCHUHBIM;

* pelIaTh CUCTEMBI HECIOKHBIX JTUHENHBIX YPABHEHUI, HEPABEHCTB;

* POBEPSATH, ABJSETCS JIM TaHHOE YHCIIO PELICHUEM ypaBHEHUs (HEpaBEHCTBA);

* pemaTh KBaJpaTHBIC YpaBHEHUS 1O (JOpMyJie KOPHEH KBAAPATHOTO YPaBHEHUS;

* U300paXkaTh peLICHNs] HEPABEHCTB M UX CHCTEM Ha YHCIIOBOW MPSIMOH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:

* COCTaBJISITh M PEILIATH JIMHEWHBIE YPABHEHUS IIPU PELICHUU 337a4, BO3HUKAIOIINX
B JPYTUX Y4€OHBIX MpeIMeTax.

DOyHKIUU

* HaxoauTs 3HaueHne GyHKIMHU MO 33JJaHHOMY 3HAYEHUIO apTyMEHTa;



* HaxoJIUThb 3HAYEHHWE aprymMeHTa IO 33JaHHOMY 3HAaY€HUIO (YHKIMU B
HECJIOKHBIX CUTYaIUsX;

* ONpENENATh MOJOKEHUE TOYKH M0 €€ KOOpAMHATaM, KOOPAUHATHI TOYKHU IO €€
M0JIOKEHUIO HA KOOPJMHATHOM MIIOCKOCTH;

* 1no rpaduKy HaxoJUTh OOJACTh OMNpPEICICHHS, MHOXECTBO 3HAUCHUH, HYJH
(GYHKIMUY, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs W yObIBaHMS,
HauOoJIbIlIee U HAMMEHbIIIEEe 3HAaUeHUs QYHKIINY;

* CTPOUTH TpaduK TUHEHHON (YHKINH;

* TPOBEPSThH, SABISAETCS JIM JAaHHBIM Tpaduk rpaduxoMm 3amaHHONW (YHKIUU
(TMHEHOMN, KBaIpaTUYHOM, 00paTHON MPOMOPIIMOHATIHHOCTH);

* ONpPEEIATh MPUOTMKEHHBIC 3HAYCHHSI KOOPIMHAT TOUKHU MepeceYeHns rpaduKkoB
byHKITN];

* omepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSIMH: TIOCJIEIOBATEIBHOCTD,
apudmeTnueckas nporpeccusi, reoMeTpuueckas Iporpeccus;

* pewmaTh 3aJaud Ha MPOTPECCUU, B KOTOPHIX OTBET MOXKET OBITh MOJY4eH
HETNOCPEICTBEHHBIM MOICUETOM 0€3 MpUMEHEHUs (OPMYIL.

B noBceHeBHOM KM3HM M IPH U3YUYECHUHU APYTUX MPeJIMETOB:

* HCIIOJIb30BaTh IpaMKy peasibHbIX MPOLIECCOB M 3aBUCUMOCTEN ISl OTIpeIeICHHUS
UX CBOMCTB (HAWOOJBIIME U HAWMEHBIIME 3HAYCHMs, MPOMEXYTKH BO3pACTaHUS U
yObIBaHUS, 00JIACTH TIOJIOKUTENBHBIX U OTPUIATEIFHBIX 3HAYCHUN U T.11.);

* UCIIOJB30BaTh CBOMCTBA JIMHEWMHOW (YHKIIMU U €€ TpauK NpHU PEIIeHUU 3a7ad
U3 JPYTUX Y4eOHBIX MTPEIMETOB.

CTaTuCcTHKA M TeopHsi BEPOSITHOCTEI

* lmeTp mpeAcTaBIEHHWE O CTATUCTHYECKHX XapaKTEPUCTHKAaX, BEPOSTHOCTH
CIIy4allHOTO COOBITHS, KOMOMHATOPHBIX 3a/1auax;

* pemarh MpoCTEUIINE KOMOWHATOPHBIE 3aJadydl METOJAOM TMPSIMOTO |
OpraHU30BaHHOTO Mepedopa;

* IPE/ICTABIIATH AAHHBIE B BUJIE€ TAOJIUL, TUarpaMm, rpapuKos;

* YUTaTh HH(OPMAITUIO, TIPEAICTABICHHYIO B BUIC TaOIUIIbI, TUArpaMMBbl, Tpaduka;

* ONPEIENSATh OCHOBHBIE CTATUCTUUECKHUE XapaKTEPUCTUKHU YHUCIOBBIX HAOOPOB;

* OLICHUBATh BEPOSITHOCTh COOBITHS B MPOCTEHIINX CIIydasix;

* IMEThb NPEJCTaBICHUE O POJIU 3aKOHA OOJIBLINX YHCENl B MACCOBBIX SBJICHUSX.

B noBceiHeBHOM KU3HHU M TPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

* OIICHUBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

* UMETh NPEJCTaBICHUE O POJU MPAKTHUUECKH JOCTOBEPHBIX W MaJOBEPOSITHBIX
COOBITHI;

* CpaBHHMBATh OCHOBHBIC CTATUCTUYECKHE XapaKTEPUCTUKH, TOJIyYCHHBIC B
IpOIECCe PEIICHUS TPUKIIATHON 3a/1a4uM, U3YICHHSI PEATBHOTO SBJICHHUS,

* OIIGHUBAaTh BEPOATHOCTh pEATbHBIX COOBITHHA W SBICHWH B HECIOXKHBIX
CUTYaIUsX.

TexkcroBbIe 3a1a4u

* Pemiath HECJIOKHBIE CIOKETHBIE 33J]aul Pa3HbIX THUIIOB Ha Bce apu(pmeTuyecKue
JICHUCTBUS,

* CTPOUTH MOJENb YCJIOBUA 3aqaud (B BHJE TaOJMIIBI, CXEMbl, PUCYHKAa WIH
ypaBHEHHUS), B KOTOPOM JaHbl 3HAUYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C
IEJIBIO TIOMCKA PEIIeHUS 3a1a4u;



* OCYUIECTBJIAITh CIOCOO IOMCKAa pEIIeHHs 3aJaud, B KOTOPOM pacCyKICHHUE
CTPOMTCSI OT YCJIOBHS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

* COCTaBJISITH IJIaH PELICHUS 3a/1a4H;

* BBIJICJIATD ITAlbl PELICHUS 331a4U;

* HHTEpHPETUPOBATh BBIUMCIUTEIbHBIE PE3YyJIbTaThl B 3aJaye, HUCCIEI0BATh
IIOJly4YEHHOE PEILIEHUE 3aauu;

* 3HATh pa3M4YHe CKOPOCTEHl 00BEKTa B CTOSUEH BOJE, MPOTHUB TEUYCHUSA U IO
TEYEHUIO PEKH;

* pemaTh 3aJ]a4i Ha HaXO0>KJIEHUE YaCTH YHCIIA U YHCIIA IO €r0 YacTu;

* pemiarh 3aJadd pa3HbIX THUNOB (Ha padOTy, Ha NOKYNKH, HAa JBUKEHUE),
CBSI3BIBAIOIINX TP BEIMYMHBI, BBIEISTH ST BEJIMYUHBI U OTHOILICHUS MEXTy HUMU;

* HaxoIWTh NPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAMTh
MPOLICHTHOE CHUKEHUE WIIH MPOLICHTHOE MOBBIIICHUE BEJINYUHBI,

* pemaTh HECJIIOKHBIE JJOTUYECKHE 3aa49l METOJ0OM PACCyKICHUN.

B noBcetHeBHOM KU3HM M IPH U3YUYECHHUH JAPYTUX NMPeJIMeTOB:

* BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX IPEJEIbHBIX 3HAUYEHUSX UCKOMBIX B 3a/1aye
BEJIMYMH (J1e1aTh MPUKHUJIKY ).

BbINyCKHMK MOJYYHT BO3MOKHOCTH HAYUYHThCS B 7-9 Ki1accax

Aureopa

DJIeMeHTBhI TEOPHH MHOKECTB M MATEMATHYECKOH JIOTHKH

* Onepuposamv NOHAMUAMU. ONpedeleHue, meopemd, aKCUomda, MHONCECMEBO,
XAPAKMePUCMUKY — MHONCECMBA,  INeMEHM  MHONCeCmed, Nycmoe, KOHEYHOe U
bOeckoHeuHoe — MHONCECMBO,  NOOMHONCECMB0,  NPUHAONEIHCHOCDb,  BKIIOYEHUE,
PABEHCBO MHONCECMEB,

* U300padicamv MHOINCECMBA U OMHOUIEHUE MHONICECME C NOMOWbIO KpPY2os
Dunepa;

* onpeoensimb NPUHAONCHCHOCMb INEMEHMA MHONCecmsy, 00beOUHeHuro u
nepeceueHur0 MHONCeCms;

* 3a0a6amb MHOMCECMBO C NOMOWDbLIO NEPEUUCTCHUS. INeMEHMO8, CLOBECHO20
ONUCAHUS,

*  onepuposamv NOHAMUSMU: BbICKA3bIGAHUE, UCMUHHOCMb U  JIONCHOCHIb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIBAHUL, ONEPaAyUU HAO BbICKA3LIBAHUSMU: U, UL,
He, YCI0BHble GbICKA3LIGAHUS. (UMNAUKAYUU), * CIPOUMb BbICKA3bIBAHUS, OMPUYAHUS
8bICKA3LIBAHUII.

B noBceaHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

* CIPOUMb YEeNnouKU YMO3AKIIOYEHUL HA OCHOBE UCNONb308AHUS NPABUTL TOCUKU,

* UCNONL308AMb MHOJICECMBA, ONEPayul ¢ MHOICECMEAMU, UX 2epaghuueckoe
npeocmasierue OJisi ONUCAHUSL PEealbHbIX NPOUECCO8 U SGLeHUIL.

Yucaa

» Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHLIX YUCET, MHONICECMBO
YeblX Yuces, MHONCeCMB0 PAYUOHAIbHLIX HYUCE], UPPAUUOHATILHOE YUCIO0, K8AOPAMHbBLUL
KOpEeHb, MHONCECMBO OCUCMBUMENIbHBIX UYUCeT, 2eOMempudecKas UHmMmepnpemayus
HAMYpaibHbIX, UYeblX, PAYUOHANbHBIX, OelCMBUMENbHbIX YUcel, * HNOHUMAmMb U
00BACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,



*  BBLINOJIHAMbL BLIYUCIEHU, 6 MOM Uucle C UCHOIb308AHUEM NPUEMO8
PAYUOHANHBIX  BbIYUCTCHUL, * GLINOJHAMb OKpY2leHue PAYUOHANbHbIX HUcCel C
3A0aHHOU MOYHOCTDBIO;

* CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATILHBLE YUCIA,

* NPeOdCmasisims PAYUOHAIbLHOE YUCTO 8 8Ude 0eCAMUYHOU OpooU

* YNOpA0OUUBAMb YUCIA, 3ANUCAHHDLE 8 8UOe 00bIKHOBEHHOU U 0eCAMUUHOL OpOoOU,;

* naxooumv HO/ u HOK uucen u ucnonvzoeams ux npu peuieHuu 3a0ay.

B noBceHeBHOM KU3HHM ¥ TPH U3YYEHUH APYTUX NMPEIMETOB:

* NPUMEHAMb NPABUILA NPUOTUNCEHHBIX GbIYUCTIEHUN NPU DeULeHUU NPAKMUYECKUX
3a0a4 u pewieHul 3a0a4 Opyeux yueOHbvix npeomMemos;

* 8bINOJIHAMb CPABGHEHUE Pe3VIbMAmMOo8 8bIYUCIEHUL NPU PeuleHUl NPAKMUYecKux
3a0ay, 8 Mom yucie NPUOTUNCEHHBIX BbIYUCTECHULL,

* CcOCMAasiams U OYEeHUBAMb YUCI0BbLE BLIPANCEHUS NPU PeUuleHUU NPAKMUYECKUX
3a0a4 U 3a0a4 U3z Opyeux y4eOHvlX npeomemos,

*  3anuceieamv U OKPY2IsamMb UYUCLO8ble 3HAYEHUS DEedbHblX BelUHUH C
UCNONIL30BAHUEM PASHBIX CUCTEM USMEPEHUSL.

ToxknecTBeHHBbIE TPe00pa3oBaHUA

* Onepuposamsv NOHAMUAMU CIMENEHU C HAMYPAIbHbIM NOKA3amenem, Cmenetu ¢
YenviM OmpuyamenbHblM NoKa3amenem,

* BLINOJHAMb NPEoOPA308AHU YETbIX BbIPANCEHUN. Oelicmeus ¢ O0OHOYIEeHAMU
(cnooiceHue, @vluUmManuUe, YMHOMNCEHUE), OeUCmBuUsi ¢ MHO20UIeHaMu (clodxcenue,
gbIYUMAHUE, YMHONCEHUE),

* BGLINOJHAMb PA3NONCEHUE MHO2OUJIEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008:
8blHeCeHUe 3a CKOOKY, 2epynnuposKkd, UCNoIb308aHue QOpmMyn  COKPAUWEHHO20
VMHONCEHUSI,

* 8b10EIAMb KBAOPAM CYMMbL U PASHOCMU 0OHOYJICHO8,

* PAcKIA0bIBAMsb HA MHONCUMENU K8AOPAMHbBIN MPEXUeH,

* BBLINOJIHAMbL NPEOOPA30BAHUS GLIPANCEHUN, COOEPHCAUUX CMENeHU C YeablMu
OmMpUYaAmMenbHbIMU NOKA3AMeNIMY, Nepexooums om 3anucu 6 euoe CmeneHu ¢ Yeabim
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

* BLINOJIHAMb NPeobPa306anUsi OPOOHO-PAYUOHATLHBIX BbIPAICEHUL: COKPAUjeHUe
Opobell, npusederue ancedpaudeckux Opobell K obujemy 3HaAMeHamenio, ClOoJdNCeHue,
VMHOJICEHUe, OelleHue aneebpauyeckux opoobel, 6038edeHue ancebpauieckou opoou 8
HamypanioHyo U yeuyo OmpuyamensHyo Cmenets;

* 8LINOIHAMb NPEO0OPAZ0BAHUSL BLIPANCEHUT, COOEPHCAUIUX KBAOPAMHbBLE KOPHU,

* gudenams Keaopam CYMMbl UAU PA3HOCIU OBYUIEHA 6 BbIPANCEHUSIX,
cooeparcaujux KeaopamHvle KOpHU,

* 8LINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUL, COOEPHCAUSUX MOOYTb.

B noBceaHeBHOI JKH3HM ¥ TIPH M3YYEHUH APYTUX MPEAMETOB:

* BbINOJHAML NPeobpazo8anus U Oeucmseuss ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmHoOM 8uoe;

* BbLINOHAMb NPEOOPA30BAHUS ANICEOPAUUECKUX BbIPANCEHUN NPU peueHUuU 3a0ay
OpYy2UX y4eOHblX npeomMemos.

YpaBHeHMs U HEPABEHCTBA

Onepuposamv  NOHAMUAMU. VPAGHEHUE, HEPABEHCME0, KOpPEeHb VPAGHEHUS,
peulenue HepaseHCcmad, pPasHOCUNIbHble VPABHEHUs, 001acmb OnpedeneHus YPasHe s,
(HepaseHcmaa, cucmemul YPAGHEHULL UL HEPABEHCME),



* pewiams TUHelHble YPABHEHUs U YPABHEHUS, C80OUMbLE K TUHEUHbIM C NOMOUbIO
MoHCOeCmeeHHbIX NPeoOPaA308aHULL;

* pewiamsv K8AOpamHvle YPABHEHUS U YPAGHEHUs, C800UMble K KB8AOPAMHBIM C
NOMOWBIO MOACOECMBEHHBIX NPE0OPA308AHULL,

* peuiamsv OpOOHO-TUHELHbLE YDABHEHUS,

* peuwiamsv npocmetiwiue uppayuoHaivhvle ypaehenus euda +/ f(x) =a; /f(x)
=V g ()

* pewiamsb ypasHeHus euoa x" = a ;

* pewiamv YpPAGHEHUs CHOCOOOM pPA3NONHCEHU HA MHOMCUMEIU U 3AMEeHbl
nepemMeHHOU;

* UCNONB3068AMb MEMOO UHMEPBAN08 O/ peUuleHUs Yevlx U OPOOHO-PAYUOHANbHBIX
HepaseHCme,

* peuiams JuUHeliHble YPaGHEeHUs U HePABeHCMBA C NAPAMEMPAMU;

* peuiams HeCllONCHble K8AOPAMHbLE YPABHEHUS C NaAPAMEMPOM;

* peuiams HeCl0HCHbIE CUCTNEMb TUHEUHbIX YPAGHEHULL C NAPAMEeMpamu,

* peuiams HeCl0HCHbIE YPABHEHUS 8 YeNbIX YUCTAX.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

* COCMAasIAms U peulamy JUHeliHble U KeaopamHbvle YPasHeHusl, YPaeHeHUs, K HUM
c800AWUeCs, CUCmeMbl TUHEUHbIX YPAGHEHU, HEPABEHCME NpU peuleHuU 3a0ay Opy2ux
VUEOHBIX npeoMemos;

* BbINONHAMb OYEHKY Npagoonoo0odusi pe3yibmamos, noayuaemvlx npu peuleHuu
JIUHEUHbIX U K8AOPAMHBIX VPAGHEHUU U CUCMeEM JUHEUHbIX YPABHEeHUL U HepaseHCm8
npu peueHuy 3a0ay Opyaux y4eonvix npeomemos;

* 8blOUPAMb COOMBEMCMBYIOWUe YPABHEHUS, HEPABEHCMEA UIU UX CUCMeEMbl OJs
COCMABNeHUsT MamemMamu4eckol Mooenu 3a0aHHOU peanbHOU  CUmyayuu  uiu
NPUKIAOHOU 3a0ayu;

* yMemsb UHMEPRPemupo8ams NOLYYEeHHbIU NPU peuleHuU ypasHeHus, HepageHcmed
Unu cucmemvl pe3yabmam 6 KOHMeKcme 3a0aHHOU peanbHOUu CUumyayuu uiu
NPUKTIAOHOU 3a0aUU.

DOyHKIUU

* Onepupoeamov NOHAMUAMU. DYHKYUOHANbHAS 3A6UCUMOCIb, (DYHKYUS, 2pApuK
@dyukyuu, cnocodvl 3a0anusi QYHKyuu, apeymeHm u 3HaveHue @OYHKyuu, o01acmo
onpeoeieHUuss U MHONCECME0 3HAYeHUll QYHKYuY, Hyau @YHKYuU, npomMexnCcymru
3HAKONOCMOAHCMBA, MOHOMOHHOCIb PYHKYUU, YeMHOCb/HeUemHOCMb OYHKYUU,

s cmpoumdv 2pauKku  IUHEUHOU, KEAOPAMUYHOU  QYHKYUl, 0Opamuou

NPONOPYUOHANbHOCIU, QYHKYUU 6uda: Y = a + ﬁ Y = Vx ; y= Vx Y= |x |

* Ha npumepe K8AOpamuiHol QyHKYUuY, UCHOIb308amsb Npeoopazoeanus epaguxa
@dyukyuu y=f(x) ons nocmpoenus epagurxos Gynxyui y= af( kx +b)=c ;

* cOCMasnams ypasHenuss NPAMOU nO 3A0AHHbIM YCIIOBUAM: NPOX0Oosaujell uepes 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osujel udepe3 OAaHHYIO MOYKY U
napaninienvHou OaHHOU NPAMOUL;

* uccne0osams QYHKYUI no ee epaguxy;

* HAX00umv MHOMNCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,



*  onepuposamv — NOHAMUAMU.  NOCAEO08AMENbHOCMb,  apu@dmemuyecKkas
npozpeccusi, 2e0MempuyecKds NPocpeccusl,

* peuams 3a0ayu Ha apupmMemuieckyio u 2eoMempuieckyio npoepeccuro.

B noBceaHeBHOM KM3HU ¥ IPH U3YUYEHHH APYTUX MPEIMETOB:

* WILTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PearlbHYI0 3A8UCUMOCTb UL NPOYECC
O UX XAPAKMepucmukam, * UCNOIb308AMb CEOUCMBA U 2papuK KeaopamuyHou
@yHKYUU npU peutenuu 3a0ay u3 Opyaux y4eOHvlxX npeomemos.

TexcToBbIE 32124

* Pewams npocmoule U ClOMCHblE 3a0ayu pA3HbIX MUNOS, A MAKdice 3a0ayu
NOBbILUEHHOU MPYOHOCMU,

* UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEeKCMO8 CIONHCHbIX 3a0ay
0J151 NOCMPOEHUsL NOUCKOBOLU CXeMbl U peueHUs 3a0ay;

* pasiuyamv Mooeilb MeKcma u Mooeilb peuleHus 3a0ayl, KOHCMPYUposams K
OOHOLL MOOeU PeuleHUsl HeCI0NCHOU 3a0ayU Pa3Hble MOOeIU MeKCcma 3a0ayu,

* 3HAMb U NPUMEHAMb 00a cnocoba noucka peuwieHus 3aoad (om mpebosaHus K
VCA08UIO U OM YCA0BUSL K MPebOBAHUID),

* MOOenUpo8amsd paccyicoeHust npu NOuUcKe peutlenus 3a0ay ¢ nomowpio epag-
cxembl,

* BbLOCIAMb IMANBL PEULCHUSL 3A0AYU U COOEPAHCAHUE KAANCO020 dDMANd,

* yMemsb 8b10UPaAMb ONMUMATILHBIU MEMOO0 peueHUs 3a0ayu U 0CO3HA8AMb 8b100D
Memooa, paccmampueams paziuinsie Memoovl, HAX0OUMb pA3Hble peuleHUs: 3a0ayl,
eciu 603MONCHO,

* AHAU3UPOBANb 3AMPYOHEHUS NPU PeUeHUlU 3a0al,

*  GLINOIHAMb  paziuuHble  NPeodpa308anus  NPeONIONCEHHOU  3a0ayl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM YUCle 0Opammubie;

* UHMEPNPemuUpo8ams BbIYUCIUMEIbHBIE DPe3VIbmamsl 8 3adaye, UCCAe008aMb
NOJIYYeHHOe peuleHue 3a0a4u;

* AHAMUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUSL O08YX
00beKMO8 U UBMEHeHUe UX XAPaKmepucmux npu cO8MeCmHOM O8UNCEHUU (CKOpOCmb,
8peMsl, paccmosinue) npu peuteHulu 3a0ay Ha 08udiceHue 08YX 00beKmo8 KaKk 8 00OHOM,
Max u 8 NPOMUBONOJIONCHLIX HANPABIEHUSX,

* UCCTIe008aMb BCEBOIMOICHbIE CUMYAYUU NPU PeUeHUU 3a0ay HA O8UMCEHUE NO
peKe, paccmampusams pasHvle CUCmeMbl OmMcuema,

* peuamsv pazHooobpasuvie 3a0a4u «Ha 4acmuy,

* pewiamsv U 0O0CHOBVIBAMb CB0€ peuleHue 3a0ay (8bloelamb MamemamuiecKyo
OCHOBY) HA HAXO0JICOeHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20
cmuleaa Opoou;

* 0CO3HABAMb U 0OBACHAMb UOECHMUYHOCMb 3A0a4 PA3HLIX MUNOS, CEA3bI8AIOUUX
mpu 8eIudUHbl (Ha pabomy, HA NOKYNKU, HA O8UMCEHUE), 8blOeNAmMb MU GETUYUHBL U
OMHOWEHUS. MeHCOY HUMU, NPUMEHSAMb UX NpU peueHuu 3a0ad, KOHCmpYUpo8ambs
cobcmeennbvle 3a0a4 YKA3AHHbIX MUNO08,

* 81a0emb OCHOBHLIMU Memooamu peuwieHuss 3a0ay Ha CcMmecu, Chlaswl,
KOHYeHmpayuu,

* pewiamsv 3a0ayu HA NPOYEHMbl, 6 MOM YUCTe, CIONCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBLE CNOCOODI;

* pewiamsv JjocutecKue 3a0ayu PAaHbIMU CHOCOOAMU, 8 MOM Hucie, C O08YMs
onoxamu u ¢ mpemst OJ10KaMu OAHHLIX ¢ NOMOWBIO MAOIUY,



* pewamsv 3a0ayu NO KOMOUHAMOPUKe U Meopuu 6eposmHOCmell HA OCHO8e
UCNOIb308AHUS U3YUEHHBIX MeMO0O08 U 0D0CHOBLIBAMb pelleHUe;

* peuams HeCl0NHCHbLE 3A0adU N0 MAMeMamu4ecKol Cmamucmuke,

*  061a0emb  OCHOBHLIMU  MEMOOAMU  DeuwleHUss  CIOJHCeMHbIX  3a0ay.
apugpmemuueckuil, — areeopaudeckuil, nepedoop  BAPUAHIMOS,  2EOMEMPUHECKUI,
epaghuyeckutl, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUNYAYUSIX.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

* gbl0eNAMb NPU peulerHul 3a0ay XapaKkmepucmuKu paccmampusaemol 8 3aoade
cumyayuu, OMIUYHblEe OM PealbHbIX (me, Om KOMOPbIX AOCMPALUPOBAUCY),
KOHCMPYUPOBAMb HOBble CUMYAYUU C YYEemOM dMUX XAPAKMEPUCMUK, 8 YACMHOCMU,
npu peweruy 3a0a4 Ha KOHYeHmpayuu, y4umoléams Ni0OMHOCHb 8eUjecmed,

* pewiamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS PeanlbHblX
cumyayuii, 8 KOMoOpwIX He Mpedyemcsi MOYHbLL LIYUCTUMETLHDIL Pe3)Ibmant,;

* pewamsv 3a0auu HA OBUJICEHUE NO peKe, PACCMAMPUBAsi PA3Hble CUCTNEMbl
omcuema.

CTaTHCTHKA M TEOPHS BEPOSAITHOCTEH

» Onepuposamv NOHAMUSAMU. CMOIOUAMblE U KPY208ble Oudacpammbvl, mabauybl
OaHHbIX, CpeOHee apughmemuueckoe, MeOuanda, Haubovulee U HAuMeHvllee 3HAYeHUs
8bIO0PKU, PA3MAX BbIOOPKU, OUCNepCUsi U CMAHOAPMHOe OMKIOHeHUe, CIYYAUHAS
UBMEHYUBOCTND,

* uzgnekamv UHDOpMAyUuro, NpeoCmasieHHyro 6 mabauyax, Ha Ouacpammax,
epacghukax;

* COCMAsIAMsb MadIUYdbL, CMPOUMb OUASPAMMDBL U 2PAPUKU HA OCHOBE OAHHDIX,

* onepuposamv NOHAMUAMU. (AKMOPUAN HUCIA, NePeCMAHOBKU U COYemAaHus,
mpeyeonvruk Ilackans;

* NPUMEHSAMb NPABUILIO NPOUBEOEHUSL NPU PeLUeHUU KOMOUHAMOPHDBIX 3A0aY,

* onepuposamv NOHAMUAMU: CNYYAUHBIL ONbIM, CIVYAUHBINU 8bIOOD, UCNbIMAHUE,
aNleMeHmapHoe ciyuatiHoe coovimue (Ucxo0), Klaccuieckoe onpeoenenue 6eposmHoCcmu
CYUatiH020 cobblmusl, Onepayuy Hao CYYAUHbIMU COOLIMUAMU,

* nPeOCmasIsims UHGOPMAYUIO C NOMOWbIO KpY208 Jiliepa,

s pewiamv 3a0a4U HA BbIYUCIEHUE BEPOIMHOCMU C NOOCHEMOM KOJIUYeCmEd
8apPUAHMOB C NOMOWbIO KOMOUHAMOPUKU.

B noBcetHeBHOM KU3HHU M TPH M3YYEHHHU APYTUX MPEIMETOB:

*  u3BIeKamv, UHMEPNPemuposamsv U  Nnpeoopazosvieamsv  UHpopmayuio,
npeoCcmasieHHy0 8 madIuyax, Ha OUAPaAMMax, epagurax, Ompaxcarouiyio ceoUCmad u
Xapakxmepucmuku peaibHblxX NPoyecco8 U AG1eHULL,

* onpeoenimv CMAMUCMUYECKUE XAPAKMEPUCMUKU B8blOOPOK NO madauyam,
ouazpammam, 2papuxkam, GbINOJHAMb CPABHEHUE 6 3A8UCUMOCINU OM Yealu PeuleHusl
3a0ayu;

* OYEeHUBAMb BEPOSIMHOCb PEAIbHbIX COOIMULL U SGTICHULL.

COILEPKAHUE KYPCA AJITEBPHI B 7 - 9 KITACCAX
APUDOMETHUKA

Paunonanbnme qucJia. PacmnpeHHe MHOKCCTBAa HATYpAJIbHBIX YHUCCI OO0
MHOXKECTBa 1ICJIbIX. MHoxecTBa OCJIbIX YHUCCI A0 MHOXKCECTBA pPalOHAJIbHbIX.



PanmonansHOE 4MCI0 Kak OTHOIIEHUE M N , T€ T — LEJI0€ YUCIO0, N — HATypPaJbHOE.
Crenenb c uenpiM mokazaresieM. JleicTBUTENbHBIE 4Mcia. KBagpaTHbIMI KOPEHb M3
yucina. KopeHb TpeTbell cTeneHu. 3amuch KOPHEH C MOMOIIBIO CTENEHU € JIPOOHBIM
nokasareneM. [loHsatrue 00 wuppanmoHasbHOM ywmcie. HMppalloHanbHOCTh YHUCHA H
HECOM3MEPUMOCTh CTOPOHBI M JUAroHajdu KBagpaTa. JlecATUYHBIE TPUOIMIKEHUS
WppalMOHANBHBIX 4YHUCEI. MHOXKECTBO JEHUCTBUTEIIBHBIX YHUCE; MPEACTABICHUE
JNEUCTBUTEIBHBIX 4HCEl OECKOHEYHBIMH JACCATUYHBIMU JpobOsimu. CpaBHEHHUE
nercTBUTeNnbHBIX uwucen. KoopaunaTHas mnpsimas. W3o0pakeHwe uucen TOUYKaMU
KOOPJAVHATHOM MPSAMON. UHUCIIOBBIE TPOMEKYTKHU.

N3mepenusi, npudankeHus, oneHKu. PazMepbl 00BEKTOB OKPYKAIOIIETO MUPA
(oT seMeHTapHBIX YacTHuIl 10 BceneHHol), MIUTENIbHOCTh MPOIECCOB B OKPYIKAKOIIEM
Mupe. Breinenenne MHOXHTENISI — CTENEeHU ACSCATH B 3amucu umcia. [IpubmmkéHHoe
3HAQYCHUE BEJIWYMHBI, TOYHOCTh NpUONMKeHUsA. [Ipukuaka u oIleHKa pe3yJbTaToB
BBIYHCJICHHUH.

AJI'EBPA

Aare0panyecknue BbIpaKeHUsl. DByKBeHHbIE BBIpaXKEHHs (BBIPAXKEHUS C
nepeMeHHbIMH). YrcaoBoe 3HaueHe OyKBEHHOTO B bIpaXkeHUs. JlomycTuMble 3HAaUE€HUs
nepeMeHHbIX. [lojcTaHOBKa BbIpaKeHM BMecTO mepeMeHHBIX. [IpeoOGpasoBaHue
OYKBEHHBIX BBIPAKEHUH Ha OCHOBE CBOWCTB apH(PMETUUYECKUX AeHCTBUU. PaBeHCTBO
OykBeHHbIX BbIpakeHUU. ToxpaectBo. CTeneHb C HAaTypaJlbHBIM IOKa3aTeleM U e
cBorictBa. OgHOUIIEHB! U MHOTOUIEHBI. CTeneHns MHOTOWIEHA. ClioKEHUe, BBIYMTAHUE,
YMHOKEHHE MHOTO4WIEHOB. DOpMyIibl COKPAIIEHHOIO YMHOXKEHHUS: KBagpaT CyMMBbl U
KBajgpar pasHoctd. Dopmyna paszHocTH KBaaparoB. I[IpeoOpa3oBanue 1enIoro
BBIPAKEHHSI B MHOTOWIEH. Pa3iokeHne MHOTOUYIEHOB HA MHOKHTENU. MHOIOWIEHBI C
oaHon mnepemeHHOU. KopeHp wMHorowieHa. KpaapartHelil TpEXUEH; pa3yIOKECHHUE
KBaJpPaTHOTO TPEXWIEHA Ha MHOXHUTENU. Anredpandeckast Apodb. OCHOBHOE CBOMCTBO
anreOpanueckot  gpodu.  CroxeHue,  BbIUMTaHUE, YMHOXEHHE,  JICJICHUE
anreOpandeckux ApooOeil. CremeHb ¢ 1LEIbIM  [OKa3aTeleM W €€  CBOICTBa.
PaunonanbHbple BbIpaXEeHHST M WX MpeoOpazoBaHus. JlokazaTenbCTBO TOXKIECTB.
KBagpatueie kopHu. CBolicTBa apu(METHUYECKUX KBaJpPaTHBIX KOpPHEH U UX
IPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAKEHUM U BHIUMCICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ OAHOUN mepemeHHON. KopeHb ypaBHeHus. CBolcTBa
YHUCJIOBBIX PaBEHCTB. PaBHOCUMIBHOCTL ypaBHEeHUH. JIuHeliHOEe ypaBHeHue. KBagpaTtHoe
ypaBHeHUe: ¢dopMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHHM, CBOJAIINXCS K JUHEMHBIM U KBaJpaTHbIM. [[puMepsl perienuss ypaBHEeHUN
TpeThel © YeTBEPTOM cTerneHeil. PerieHue apoOHO-pallMOHAIBHBIX YpPaBHEHUM.
YpaBHeHHE C JIByMsI NIEpEMEHHbIMU. JIMHEWHOE ypaBHEHUE C ABYMsI MEPEMEHHBIMU,
NpUMEPHl PEIICHUSI ypaBHEHUWW B MENbIX yuciax. Cucrema ypaBHEHUW C JBYMsI



nepeMeHHbIMH. PaBHOCMIBHOCTH cucTeM. CHCTEMBbl JABYX JHMHEHHBIX YpaBHEHHH C
ABYMSI NEPEMEHHBIMHU; pELICHHE MOJICTAHOBKOM M ciokeHueM. I[Ipumepsl pemieHus
CHCTEM HEJIMHEHHBIX ypaBHEHUH C JIByMsl NEpeMEHHBIMH. PelieHne TeKCTOBBIX 3ajad
anreOpanyeckuM crmocoOoM. JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. ['paduueckas
MHTEPIIPETAlUsS YPaBHEHHsI C IBYMs MEPEMEHHBIMU. ['paK TUHEHMHOro ypaBHEHUS C
IBYMsI TIEPEMEHHBIMH; YTJIOBOH KOA(M(UIMEHT MPsIMOii; YCIOBHE MapalIeIbHOCTH
npsimbix. ['paduku mpocTedmmx HENMWHEWHBIX ypaBHEHUWI: mapaboia, rumepoOona,
OKpy)KHOCTb.  I'paduueckass MHTepIpeTanysi CHCTEM ypaBHEHHH C  AByMS
HepEMEHHBIMH.

HepaBencrBa. UucnoBple HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ oxHOU
IIEPEMEHHOW. PaBHOCUIIBHOCTh HEpPABEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM
nepemeHHoi. KBaapatHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJIHOM EPEMEHHOM.

OYHKIIUAN

OcHOBHBIC NOHATHS. 3aBUCUMOCTH MEXAy BenuuuHamu. [loHsTne QyHKUUU.
OO6umacth onpeAeneHnss 1 MHOXKECTBO 3HaueHUi pyHkiuu. CriocoObl 3aanus PyHKIUY.
I'padpux dynkuuu. CpoiictBa (yHKIME, X oToOpaxkeHue Ha Tpaduxe. [Ipumepsr
rpauKoOB 3aBUCUMOCTEH, OTPa)KaIOUINX PeaJbHbIE IPOLIECCHI.

YuciaoBble ¢GyHKOuU. DYHKIUU, OINUCHIBAIOIINE TMPSIMYI0O M OOpaTHYIO
IPOIOPIIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku U cBoiicTBa. JluneiHas QyHkius, e
rpaguk u cBoiictBa. KBampatuunas dyHkuus, e€ rpaduk u cBoiicTBa. CTemneHHbIE
GyHKIIMK ¢ HAaTypalbHBIMU TOKa3aTensiMu 2 U 3, ux rpaduxu u coiictBa. YuciaoBbie
nocieioBaTeNbHOCTH.  [lOoHsTHE  YMCIOBOM  MOCHEAOBATEIIBHOCTH.  3aJaHue
MOCJIEIOBATEIbHOCTH ~ PEKYpPpEeHTHOM  ¢opmynoid u  (opMmyJoll n-ro 4ieHa.
Apudmernueckass W reomerpuueckas nporpeccud. DopMynsl  n-To  WieHa
apu(pMETUYECKON ¥ TEOMETPUYECKOW TPOrPEecCHil, CyMMBbI TEPBBIX N-X UJICHOB.
N300pakeHre wieHOB apuU(PMETHYECKON M TeOMETPUYECKOM MPOTPEecCHil TOYKaMu
KOOPJAMHATHON TIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIBbHBIM pocT. CloXHBbIE
IIPOLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi craTucTHka. IlpencraBieHre MaHHBIX B BHIE TaOJMII,
nuarpamm, rpadukoB. CroydaiiHas W3MEHYUBOCTh. CTAaTUCTUYECKHE XapaKTEPUCTUKHU
Habopa JaHHBIX: cpefHee apudMeTHyYecKoe, MeJuaHa, HauOoJbIlee M HauMEHBIIee
3HaueHus, pa3max. [IpencraBienre o BLIOOPOYHOM HCCIIEOBAaHUH.

Cay4aiinple CcOOBITHSI M BepPOATHOCThb. [loHSATHE O Cly4yallHOM OIBITE U
ciaydaitHoM coObiTuu. Yacrota ciaydailHOro coObitus. CTaTUCTUYECKUNA TOIXOJT K
MNOHSTHIO BEPOATHOCTH. BeposSTHOCTH MNPOTUBOMOJIOKHBIX COObITUH. HeszaBucumble



COOBITHS. YMHOXXCHHE BGpOﬁITHOCTCﬁ. ]_—[OCTOBepHBIC U HEBO3MOXHBIE COOBITHSA.
PaBHOBO3MOKHOCTE cOOBITHI. Knaccuueckoe OonpeacICHNUC BCPOATHOCTH.

KomOunaropuka. Pemienne KOMOWHATOPHBIX 3ajad MNepeOOpPOM BapUAHTOB.
KomOunaropHoe mpaBuio ymHoxkeHus. [lepecTaHoBKY U (pakTopHall.

JIOTUKA U MHOKECTBA

Teopernko-MHOKeCTBEHHbIe TOHATHAA. MHOXECTBO, 3JIEMEHT MHOXKECTBA.
3ajaHue MHOXXECTB NEPEUYUCICHUEM 3JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOCTBOM.
CranmaptHple 0003HAYCHHUS YMCIOBBIX MHOXeECTB. IlycToe MHOXECTBO M €ro
o6o3nauenue. IlogmuoxxecTtBo. OOBEAMHEHHE U TEPECEUCHHE MHOXKECTB, Pa3HOCTH
MHOXeCTB. MutrocTpalids OTHOIICHHM MEXJTy MHOXECTBaAaMH C TOMOIIBIO JHUarpaMm
Ditnepa — Benna.

JieMeHTHhI Joruku. Ilousrue o PaBHOCUJIBHOCTH, CJICAOBAHNU, y1'[0Tp€6JIeHI/Ie
JJOTHUYCCKHUX CBA30K C€CJIHA ..., TO ..., B TOM H TOJIBKO B TOM CJIy4ac, JIOTHYCCKHUC CBA3KH H,
HiIn.



TemaTHyeckoe NJIAHUPOBAHUE

/11

Tema

Komn-Bo
4acoB

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTH

7 kaacc

[ToBTOpEHUE

[ToBTOpeHrUe H3yuyEeHHOro Marepuaia. BcrnoMuHaroT, Kakue JAeHCTBUS
MIPOU3BOJIAT C OOBIKHOBEHHBIMU JAPOOSMH.

MOBTOPEHUE TMPABUJI CJIOXKEHUS U BBIYUTAHUS TIOJOKUTEIBHBIX 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
YKAa3aHHBIX 3HAYEHUX NEPEMEHHBIX. Icrionp30BaTh 3HaKH >,<,<,>,
YUTATh U COCTABJIATH IBOMHBIC HEPABEHCTBA.

BrInonHITh mpocTeiire npeodpa3oBaHus BRIPAXKEHUN: TPUBOJIUTD
MOI00HBIE cllaraeMbie, PaCKphIBaTh CKOOKH B CyMME WJIH Pa3HOCTU
BBIPAKCHUMU.

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

Hcnonb30BaTh anmnapart ypaBHEHHUM JJIs1 pEIIEHUS] TEKCTOBBIX 3a/1ad4,
MHTEPIPETUPOBATH PE3YIbTAT. MICIIOMB30BaTh MPOCTEUILINE
CTATUCTUYECKHE XapaKTePUCTUKH (cpeaHee apudMeTHIecKoe, pazmax,
MOJIa, MeJIMaHa) JUIsl aHaJIu3a psiJia TAaHHBIX B HECJIOKHBIX CUTYaIMSIX

DyHKUNHA

18

Breruncnars 3HaueHust GQyHKIMH, 3aJJaHHON (POPMYIIOM, COCTABIISITh
Tabnuipl 3HaueHnn Gpyuakmun. [To rpaduky GyHKIIMN HAXOIUTH 3HAUCHHE
(GYHKIIMM 110 U3BECTHOMY 3HAYEHHIO apTyMEHTa U pelaTb 0OpaTHYyIO
3anauy. CTpouTh rpaduKu IPsIMOM MPOTIOPITMOHATIBPHOCTH U JIMHEHHON
(GyHKIIUH, OMUCHIBATh CBOMCTBA 3TUX (pyHKUMH. [loHHMMaTh, KaKk BIUSET
3HaK KoddumreHTa KHa pacrookeHue KOOpAMHATHON TUIOCKOCTH
rpaduku pynkuuu Y=KX, rae K#0? Kak 3aBucut ot 3HaueHmit 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. @opMyIupoBaTh, 3a1IMCHIBATH B CUMBOJIMUYECKOH opMme U
00OCHOBBIBATh CBOWCTBA CTEMCHH C HATYPaJIbHBIM ITOKA3aTelIEM.
[IpuMeHsTh CBOMCTBA CTENEHU ISl PE0OPa30BaHUS BbIPAKEHUN.
BBITTONHATE YMHOXKEHUE OJTHOWICHOB U BO3BEICHHE OJHOUYJIEHOB B
crenenb. Ctpouts rpaduku GyHkimii y=x’u y=x3. Pemats rpadudeckue
ypaBHeHUAX>=Kx+h, x3=kx+h, raek,b - HexoTopsIe uncna.

MHoro4ieHbl

23

3anuchiBaTh MHOTOWICH B CTAHAAPTHOM BUJE, ONPEAEIATH CTENCHb
MHOTrO4JI€HA. BBIIOIHATH CIOKEHNE U BBIYMUTAHUE MHOTOWIEHOB,
YMHOKEHUE OJTHOUYJIEHA HA MHOT'OWIEH, BBIIIOJHATH PA3JIOKEHUE
MHOT'OYJIEHOB HA MHOYKUTEIH, UCIIOJIb3YsI BBIHECEHUE MHOKUTEIS 32
CKOOKH U crioco0 rpynnupoBKu. [[puMeHsTh 1eCTBUS C MHOTOUJIEHAMU
MIPU pelIeHUU Pa3HOOOPa3HbIX 3a/1a4, B YACTHOCTH MIPH PEIICHUN
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 JJIsl pa3JIokKEHUsI MHOTOWICHOB Ha MHOXKUTENU. cronb30BaTh
pasnuyHble MPeoOpa30BaHus LEIbIX BEIPAKEHUN MPU PEILICHUN
YpaBHEHUH, 10KA3aTENbCTBE TOKIECTB, B 3a/ladyax Ha JEIUMOCTb, B
BBIYMCIICHUH 3HAYEHHI HEKOTOPBIX BBIPAKEHUI C TOMOILBIO
KAJIBKYJISITOpa

CucreMbl JIMHEHHBIX YPABHECHUH

17

Onpenensartp ABISETCS JIUM Napa YUCEN PELIEHUEM JaHHOTO YPaBHEHHUS C
IByMsl iepeMeHHbIMU. Haxoauts 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 YPaBHEHUH C IBYMsI IEPEMEHHBIMHU. Pelars TeKCTOBbIE




3aJlayu, UCTOJb3Ys B KAUECTBE aJIreOpanyeckoi MO CUCTEMY
ypaBHeHUH. IHTEpripeTHpoBaTh pe3yabTaT, OJyYeHHbIN IPHU pEelICHUU
CUCTEMBI

IToBTOpEHME

11

BeimonHaTe npocteiimue npeoOpa3zoBaHusl BbIPaKEHUN: TIPUBOAUTD
no/I00HbIE cllaraeMble, pacKpbIBaTh CKOOKH B CyMME WIIM Pa3HOCTH
BbIpaXCHUH. BoIuncisaTe 3HaueHus BeIpakeHUH Buaa a" , Ie a-
IIPOU3BOJIBHOE YUCJII0,N- HATYPAIbHOE YHUCIIO, YCTHO U IMCbMEHHO, a
TaK)Xe C MOMOILBIO KaJbKyjsTOpa. JloKa3pIBaTh CIIPaBeNIMBOCTh (POPMYIT
COKpAILIEHHOT'O YMHOKEHHUS, IPUMEHATH UX B IPEOOPA30BAHUU LEIBIX
BBIPAKEHNH B MHOTOWIEHBI, & TAKKE JJISI PAa3JI0KEHUSI MHOTOYJIEHOB Ha
MHOXUTENU. [IpuMeHsATh crtoco0 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 BbIPpAXEHUN: MPUBOJAUTH MOJO0OHBIE
claraemble, pacKpblBaTb CKOOKM B CyYMME WJIM Pa3HOCTH BBIPaKEHUMU;
BO3BOAUTH B CTEMEHb YMCJIO, UCIIOJIb30BAaTh CBOMCTBA CTENEHHU, (POPMYJIbI
COKpAIlICHHOTO  YMHOXXCHHS  TPH  YIPOIICHUH  BBIPAKCHHIA;\.
OOHapyXMBAIOT U YCTPAHSIIOT OIIUOKH JIOTUUECKOTO U apu(PMETHIECKOro
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
IpoOu B CTENEeHb. BBIMOIHATH pa3IuyHbie TPeoOpa3oBaHUs
pallMOHANIbHBIX BBIPAXKEHUH, JOKA3bIBaTh TOXK/IECTBA. 3HATh CBOKMCTBA
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.




Haxomuth 3HaUCHUS apUPMETHIECKUX KBAIPATHBIX KOPHEH, HCTIOB3YsI
pH HEOOXOAUMOCTH KAIBKYIIATOP. JI0Ka3bIBaTh TEOPEMBI O KOPHE W3
HPOU3BE/ICHHS U APOOU, TOKIECTBOV a= [a|, MPUMEHSTh UX B
peoOpa3oBaHusX BeipakeHH. OCBOOOKAATHCS OT UPPAHOHATIBHOCTH B
3HaMeHaTes X Apo0el BUia— ,—— . BHIHOCUTh MHOYKHTEIb 38 3HAK

Vb VBie
KOPHS ¥ BBIHOCUTbh MHOXHUTENb MOJ] 3HaK KOpHA. Vcrnonbs30BaTh
KBaJpaTHbIE KOPHHU ISl BEIPAKEHUS IEPEMEHHBIX U3 FT€OMETPUUECKUX U
dusuueckux Gpopmyi. CTpouts rpapuk GyHKIUU Y=vx 1
WUIIOCTPUPOBATh Ha rpaduke e€ cBONCTBA

KBagpatHbie ypaBHeHUs

30

Pemate kBagpatHbie ypaBHeHus. Haxonute moadbopoM KOpHU
KBaJpaTHOTO ypaBHEHHUS, HCTIOJIb3Yys Teopemy Buera. MccnenoBars
KBaJIpaTHbIC YPAaBHEHUS 110 AUCKPUMUHAHTY U Kod(pduimentam. Pemarts
JpOOHBIE pallMOHATbHBIC YPaBHEHUS, CBO/ISI pEIIICHUE TaKUX YPAaBHEHU C
MOCJEAYIONIMM UCKIIOYEHNEM OCTOPOHHUX KOpPHEH. PelaTh TeKCTOBbIE
3aJlayu, UCTOJb3Ys KBaJpAaTHBIC U IPOOHBIC YPABHEHUS

HepasencrBa

24

@opMyIMpPOBATH U TOKA3bIBATH CBOMCTBA YMCIOBBIX 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 CBOKMCTBA CTEIIEHHU C LIEJIBIM [TI0KA3aTeNIEM IPH BBIIIOJIHEHUHU
BBIYHCIICHUN U TTpeoOpa30BaHuii BeIpakeHuil. Mcmoap30BaTh 3amuch
YUCeJl B CTAHJAPTHOM BHJIE JUIS BBIPAXKEHHUSI U COIIOCTABIIEHUS PAa3MEPOB
O00BEKTOB, IIUTETLHOCTH MPOLECCOB B OKPYKAIOLIEM MHpE.

IIpuBOAUTE pUMEPHI PENIPE3CHTATUBHON U HEPEIIPE3EHTATUBHOU
BbIOOpKH. M3BIEeKaTh nH(pOpMaIuio U3 TabIUI YaCTOT U OPraHU30BbIBATh
uH(OpMAIMIO B BUI€ TaOIHI] YaCTOT, CTPOUTH MHTEPBAJIbHBIHN PSII.
Hcnonb30BaTh HATJISIHOE NPEJICTABIIEHUE CTATUCTUYECKON MHMOpMALIH




B BHIC CTOJIOYATHIX U KPYI'OBBIX AUArpaMM, IIOJIUT'OHOB, THCTOI'PAMM

IToBTOpEHME

17

BpInoaHaTh Pa3JINYHBIC HpCO6paBOBaHI/IH paluOHAJIBbHBIX BI)Ipa}KeHI/II‘/’I,
JOKa3bIBaTh TOXICCTBA. OCBO60)KII3TBC$I OT UPPaAlUOHAIIBHOCTHU B

a

3HaMCHATCJIAIX I[p06el?l BI/II[ai e BBIHOCHUTH MHOKHTCJIb 34 3HAK

VB+e
KOPHS U BBIHOCUTh MHOKHUTEJb 1101 3HaK KOpHS. CTpouTh rpadux
byHKIMK Y=+x ¥ HJUIFOCTPHPOBATh Ha rpaduke e€ cBoiicTBa. Perrars
JIMHENHBIC HEPABEHCTBA. Pemarh cCuCTeMbl INHENHBIX HEPABEHCTB, B TOM
YUCJIe TAKAX, KOTOPBIC 3AMKMCAHbI B BUJEC IBOMHBIX HEPABEHCTB.
[IpuMeEHTH CBOMCTBA CTEMEHU C LEBIM IMOKA3aTeNIEM P BBIITOJTHEHUN
BBIYHCIICHUN U TpeoOpa30BaHUd BEIPAXKEHH.

Bcero

1444

9 kiacce

IHoBTOpenne7- 8 Kk1acca

[ToBTOpEeHME N3ydeHHOTO MaTepraia BcnoMruHaloT NOHATHE KBaIPpaTHOTO
KOpHsI, €ro cBoiicTBa.BcrioMuHaroT, Kak BBIOJIHATE pa3IndHbIe
npeoOpa3oBaHus PAlMOHAIBHBIX BEIPAKEHUH, BBIHOCUTH MHOKUTENb 32
3HaK KOPHS ¥ BBIHOCHUTHh MHOXKHUTEJIb 10| 3HaK KOpHS.. Permars nuHeiHbie
HEpaBEeHCTBA. PermaTh cucTeMbl TMHEHHBIX HEPABEHCTB, B TOM UHCIIE
TaKWUX, KOTOPHIE 3alMCaHbI B BUC TBOMHBIX HEpaBEHCTB. [I[puMeHITH
CBOMCTBA CTENEHH C IEIBIM TTOKA3aTEeIeM MIPH BBHITIOJTHEHNH BBIYMCIICHUI
U Ipeo0pa30BaHU BBIPAKEHU.

KBaaparuynas pyHkuus

29

BoeraucnsaTs 3nadeHus: GyHKINUH, 3a1aHHON (HOPMYJIION, a TaKKe IBYMS U
Tpems hopmynamu. OnUCHBaTH CBOMCTBA (DYHKIIHI HA OCHOBE MX
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 BEPLINHEL
napaboJibl, €€ 0OCh CHMMETPUHM, HAaMPaBJICHUE BETBEH MapadoJIbI.
N300pakath cxeMaTndecku rpaduk GyHKuy Y=X"c YETHBIM U HEYETHBIM
n. [ToHuMaTh CMBICI 3amnuceil Bunaa Va ,'a u T.1., TI€ 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 BBEJACHUS BCIIOMOTaTENIbHBIX 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. Mcnosib30BaTh METOI HHTEPBAJIOB JJISI PELICHHUS
HECJIOKHBIX PAllMOHATIbHBIX HEPABEHCTB

YI)aBHeHl/Iﬂ H HEPABCHCTBA C
ABYMH IIEPEMECHHBIMH

24

Crpouts rpaduku ypaBHEHUI ¢ ABYMs IEPEMEHHBIMH B MPOCTEHIINX
cllydasix, Korja rpaukom sBisieTcs npsmasi, napadouia, runepOouia,
OKpY>KHOCTb. Vcrionb30BaTh UX 1715 TpauuecKoro peleHus CUCTEM
YPAaBHEHUU C IBYMs IIEPEMEHHBIMMU.

Pemarb cnoco60M 1MoICTaHOBKY CUCTEMBI IBYX YPaBHEHHI C JBYMsI
IIEPEMEHHBIMH, B KOTOPBIX OJTHO YPaBHEHME IIEPBOM CTEIIEHHU, a IPYroe —
BTOPOU CTEICHH.

PeraTe TEKCTOBBIE 337]a4H, UCIIONB3Ys B KAUECTBE alNreOpandeckoin
MOJEIN CUCTEMY YPABHEHHUI BTOPOM CTEIIEHU C ABYMS [IEPEMEHHBIMU;
pemaTh COCTABJICHHYIO CUCTEMY, HHTEPIIPETUPOBATh PE3YIIBTAT

Apudmernyeckas v
reoMeTpuYecKasi mporpeccuu

17

[IpuMeHsTh MHIEKCHBIE 0003HAUYCHUS JJIsl YWICHOB MOCIEI0BATEIbHOCTEH.
[IpuBoAMTH MpUMEpPHI 3a4aHUs TOCIE0BaTEIbHOCTEN (HOPMYIIOM 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
UCITIOJIb30BaHUEM ITUX (PopMyit. JloKka3bIBaTh XapaKTEPUCTHUECKOE
CBOMCTBO apu(PMETHIECKON 1 TEOMETPUUECKON TTPOTPECCHIA.

Pemate 3aaum Ha CII0KHBIC TTPOLICHTHI, UCTIONB3YS MTPU HEOOXOIUMOCTH
KJIBKYJISITOP

Jj1eMeHTbl KOMOMHATOPUKH U

13

BeinmoasuTh HCpC60p BCCX BO3MOXXHBIX BApHUAHTOB AJIA HepecqéTa




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. HaxoauTs BEpOATHOCTH CIIy4ailHOTO COOBITHSI HA OCHOBE
KJIACCUYECKOTO ONPEAEIEHUS BEPOATHOCTH. [[puBOANTE IpUMEpEI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI

IloBTOpEeHMe

28

OnuceiBaTh CBOMCTBA (DYHKIIMI HA OCHOBE UX rpa)uyecKoro
npexacrabieHus. UHTeprnpeTupoBaTh rpa)uKu peanbHbIX 3aBUCUMOCTEM.
Iloka3bIBaTh CXEMaTUYECKU MOJIOKEHNE Ha KOOPAUHATHOM IIJIOCKOCTU
rpadukoB QpyHKUMity=ax?, y=ax?+n, y=a(x-m)?. Ctpouts rpapuk
ynkmn y=ax>+bx+c, yMeTh yKa3bIBaTh KOOPIMHATHI BEPIIHHBI
napaboJibl, €€ OCb CHMMETPUH, HampaBiieHHe BeTBel nmapadosbl. Pemath
HEPaBEHCTBA BTOPOM CTENEHHU, UCTIOIb3YsI TpapuuecKue MpeiCTaBICHHUS.
Hcnonp30BaTh METOJ HHTEPBAJIOB [UUIS PELLIEHUS HECIIOKHBIX
palMOHAIBHBIX HEPABEHCTB. Vcnonb30BaTh UX Il rpad)uuecKoro
pELIEHNs CUCTEM YPABHEHHM C IBYMs IEPEMEHHBIMH.

PemaTte ciocoO0M MOJACTaHOBKH CUCTEMBI IBYX YPABHEHUM C IByMS
IIEPEMEHHBIMH, B KOTOPBIX OJTHO YPaBHEHHE MIEPBOM CTEINEHHU, a IPYroe —
BTOPOU CTEIICHH.

PeraTe TeKCTOBBIE 3a]1a4M, UCTIOIB3Ys B KaUeCTBE alireOpanyecKkoi
MOJENN CUCTEMY YPABHEHHM BTOPOM CTETIEHU C ABYMS ITIEPEMEHHBIMU;
pemaTrh COCTAaBICHHYIO CUCTEMY, HHTEPIIPETUPOBATH PE3YJIbTAT.
BreiBoauth (hopmyIibl N-ro wieHa apuMeTHIecKon MPOrpeccuu 1
r€OMETPUYECKON MPOTrPECCUU, CYMMBI IEPBBIM N YICHOB
apu(pMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUH, peliaTh 3a/1a4uu C
UCIIOJIb30BaHUEM 3TUX (opMyJ. J[oKka3bIBaTh XapaKTEPUCTUIECKOE
CBOMCTBO apu(PMeTHyecKoil U reoMeTpuuecKoil mporpeccuid. O1ieHUBAThH




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

BCE€ro
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