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1.Ilnannpyembie pe3yabTaThl OCBOCHHS YU4eOHOI0 peaMera.

JInyHOCTHBIE pe3yabTaThbl OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOTrpPaMMbl OCHOBHOT'O
o01rero o0pa3oBaHus JOKHBI OTPAXKaTh:

1) BocnUTaHUE POCCUICKOM TpakIaHCKOHM WACHTUYHOCTU: IaTPUOTU3MA, YBAXKEHUA K
OteuecTBy, NPOLULIOE M HACTOSIIEE MHOIOHAIMOHAIBHOrO Hapoia Poccuu; oco3HaHue cBoel
ATHUYECKON NPHUHAJIEKHOCTH, 3HAHUE HUCTOPUH, SA3bIKA, KYJIbTYPbl CBOETO Hapoja, CBOEro Kpasd,
OCHOB KYJBTYPHOI'O HaclieAus HapoJoB Poccum M 4enoBedecTBa; YCBOEHHE T'yMaHUCTHUYECKHX,
JeMOKPATUYECKUX W TPATUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOrO OOIIEeCTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U jouira nepes Poaunoii;

2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcsit K CcaMOpa3BUTHIO M €aMOOOPa30BaHUI0 HA OCHOBE MOTHBAlMM K OOYYCHHMIO HU
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY U THOCTPOEHUIO JajbHEHIIEH HWHIMBUIYaIbHOW TpPaeKTOPUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe Npodeccuil U NpoecCuOHaNbHBIX MPEANOYTEHUH, C
Y4EeTOM yCTOWYMBBIX II03HABATEIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (HDOPMHUPOBAHUS
YBaKUTEJIBHOTO OTHOLLIECHUS K TPYZY, Pa3BUTHS OIbITA yYacTUs B COLMAIHO 3HAYMMOM TPYAE;

3) dbopmupoBaHHE MEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHON MPAKTHKH, YUYUTHIBAIOIIETO COLHAIBHOE, KYIbTYPHOE, SI3bIKOBOE,
JlyXOBHO€ MHOT000pa3ue COBPEMEHHOI'O MUPA;

4) dopMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOIO U JOOPOXKENIATENIbHOTO OTHOUIEHUS K
JIPYroMy 4eJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEpE, IPa’kJaHCKOM MO3UIUH,
K UCTOPHH, KYJIbTYpE, PEJIUTHH, TPAIULIUAM, S3bIKaM, IEHHOCTAM HapoJ10B Poccuu u HapoaoB Mupa;
FOTOBHOCTH M CIIOCOOHOCTM BECTH JHAJIOr C JPYTMMM JIIOABMH W JIOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS;

5) ocBoeHHME COLMANBHBIX HOPM, MPAaBHJ IMOBEIACHUSA, posied U (OPM COLHAIBHON KU3HHU B
rpynnax U cooOliecTBax, BKIIIOYas B3POCIbIE U COLMAJIbHBIE COOOIIECTBA; yyacTHe B IIKOJIBHOM
CaMOYIPABJIEHUU U OOIIECTBEHHOW >XH3HU B MpeJesiax BO3PACTHBIX KOMIIETEHLUH C Yy4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUANBHBIX M SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHWH MOpPAJbHBIX MpoOJieM Ha
OCHOBE JINYHOCTHOT'O BbIOOpa, (POPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) ¢GopmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHMHM U COTPYJHHUYECTBE CO
CBEPCTHHUKAaMM, IE€TbMHU CTapIlIero U MiaJliero Bo3pacrta, B3pOoCiIbIMU B IIpoliecce 00pa3oBaTeIbHOM,
0OI1IeCTBEHHO MOJIE3HOH, yueOHO-HUCCIIE0BATENLCKOM, TBOPUECKOM U APYTUX BUIOB JEATEIBHOCTH;

8) dopmupoBaHHe IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro olOpa3a XKWU3HH; YCBOCHHUE IMPABUI
UH/IMBUYAJIbHOTO M KOJJIEKTUBHOTO O€30MacHOr0 TIOBEAECHUS B YPE3BBIYAMHBIX CHUTYyaIUsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/I€H, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha IOPOTax;

9) ¢dopMupoBaHHe OCHOB 3KOJOIMYECKON KYIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTMYECKOTO MBIIUIEHUS, pa3BUTHE ONbITa SKOJOTUYECKH OPHEHTHPOBAHHOMN
pedeKCUBHO-01IEHOYHOM M MPAKTHUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYalHsX;

10) oco3HaHMe 3HAUYEHHUS CEMbH B JKU3HM 4YelOBeKa M OOIIEeCTBa, MPUHATHE LEHHOCTU
CeMEHHOM KHU3HH, YBAKUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K YIEHaM CBOEH ceMbu;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMSI Yepe3 OCBOEHHUE XYJI0’KECTBEHHOTO Hacjelus Hapo/10B
Poccun u Mupa, TBOpUECKOH €ATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MertanpeaMeTHble Ppe3yJbTaTbl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM  MpPOrpamMMbl
OCHOBHOTO 00IIIET0 00pa30BaHUSs JOHKHBI OTPAXKATh:

1) yMeHHe caMOCTOATENbHO ONpPENeNiTh LEIH CBOEro o0ydeHHsl, CTaBUTh U (HOPMYIHPOBATH
JUTsE ce0s1 HOBBIE 3a/1a4d B yueOe M MO3HABATEIbHOM JesITeIbHOCTH, pa3BUBAaTh MOTHUBEI U HHTEPECHI
CBOCH IMO3HABaTEIbHOM ACATEILHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHUPOBATH IYyTH JOCTUXKEHUs ILellel, B TOM 4YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BbIOMpaTh HambOonee 3((EeKTUBHBIE CIIOCOOBI pelIeHUs YYeOHBIX U
NIO3HABATENBHBIX 33/1a4;

3) yMeHHE COOTHOCUTh CBOU JCWCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIAThH
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KOHTPOJIb CBOEH JEATEIbHOCTH B TPOIECCE JOCTIKEHHUS pe3ylbTaTa, ONpPEAESATh CIIOCOOBI
JNEHCTBUIM B paMKaxX MPEIJIOKCHHBIX YCIOBHH W TpeOOBaHWMN, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLLECHCS CUTYyallUEH;

4) yMeHue OLEHUBaTh IPABWIBHOCTh BBIOJHEHHA Y4eOHOH 3amadyd, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILEHUS;

5) BiIazieHue OCHOBAaMM CaMOKOHTPOJIS,, CAMOOLIEHKH, NPUHATUS PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEIHLHOM NEATCIILHOCTH,

6) yMeHue omnpeneisaTh MOHATHUSA, CO34aBaTh OOOOLIEHUs, YCTAaHABJIMBAaTh AHAJIOTUM,
KJIacCu(UIUPOBaTh, CaMOCTOSITEIbHO BBHIOMpATh OCHOBAaHUS M KPUTEPUHU IS KIacCU(UKAIHH,
YCTaHABIMBAaTh  INPUYMHHO-CICACTBCHHBIE  CBA3M, CTPOMTHb  JIOTUYECKOE  PaCCyKICHHE,
YMO3aK/II04eHNE (MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUM) U JIEJIaTh BBIBOIBL;

7) yMeHMe co3/1aBaTh, IPUMEHATh U IPe0OPa30BhIBaTh 3HAKU U CUMBOJIbI, MOJIEJIH U CXEMBI JIJIs
peleHns yueOHbIX U M03HABaTEIbHBIX 337ay;

8) cMBICIIOBOE UTEHUE;

9) yMeHHe OpraHM30BBIBaTH y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUUTENEM U CBEpCTHMKAMH; paboTaTh MHAMBUAYAJIBHO W B IpYIIE: HAXOIUTh OOlIee pelieHue U
paspemarb KOH(UIMKTHI HA OCHOBE COTJIACOBAHHWS MO3HMIMK M ydeTa MHTEPEcoB; (HopMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMmeHwe OCO3HAHHO HCIOJb30BaTh PEUYEBHIE CPEIACTBA B COOTBETCTBUU C 3ajaueid
KOMMYHHMKAIlMM JJIs1 BBIP@KEHUS CBOMX UYBCTB, MbICICH M MOTpeOHOCTEH; IUIaHUPOBAHUS U
peryJsiluA CBOEH JESITEIBHOCTH; BIIAJEHUE YCTHOM M IHMCBMEHHOM pEe4bl0, MOHOJIOTMYECKON
KOHTEKCTHOW PEYbIO;

11) popmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHMKaAIIMOHHBIX TexHosnorui (nanee MKT- komnereHnum); pa3BuTue MOTUBALMM K OBJIQJCHUIO
KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS CIIOBApSIMU U APYTUMU IIOUCKOBBIMU CHCTEMAaMU;

12) hbopmupoBaHue U pa3BUTHE FKOJIOTUYECKOTO MBIIUIEHUS, YMEHHUE IPUMEHSTD €T0 B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMAILHON MPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.

IIpeaMeTHble pe3yabTaThl OCBOCHHS OCHOBHON 00pa3oBaTEIbHON MPOrpaMMBI OCHOBHOTO
obmiero oOpa3oBaHuss € ydeToM oOmmMXx TpeboBanuit CraHmapra U CHEHMPUKH H3ydaeMbIX
MPEAMETOB, BXONSAIIUX B COCTaB MPEAMETHBIX 00JacTei, JOKHBI O0ECreYnBaTh YCIEUTHOE
oOydeHure Ha cleAyIoleM YpoBHE 0011ero oopa3oBaHusl.

N3yuenue npenmera "Anrebpa " obecrieunBaet:

OCO3HaHME 3HAYEHUS MATEMAaTUKH B IIOBCEAHEBHOM KU3HU YEIIOBEKa,

(¢bopMHpOBaHHME TPEACTABIECHUI O COLMANbHBIX, KYJIBTYPHBIX U HCTOPHMYECKHMX (hakTOpax
CTaHOBJIEHUS] MaTEMaTUYECKON HAYKHU;

IIOHUMAaHHEC PO HHq)OpMaIIHOHHBIX IponEeCCOB B COBPEMCHHOM MUPCE;

(dbopMHpoBaHUE TPEACTaBICHUI O MaTeMaTHKe KaK 4YacTH OOIIeueloBEYeCKON KyIbTYypHl,
YHUBCPCAJIBHOM A3BIKE HAYKH, IMO3BOJIAIOMIEM OIMMCBIBATH W H3YUYaThb PCAJIBHBIC IIPOLCCChI U
SIBJICHUS.

B pesynpraTe uzyuyenus npeamera "Anrebpa " oOydarommuecs pa3BUBAIOT JIOTHUECKOE U
MaTeMaTHYECKOE MBIIUICHUE, MOTyYaloT MPEACTaBICHHEe O MAaTeMAaTHYECKUX MOJEIISIX; OBJIa/I€BAIOT
MAaTEMATUYCCKUMU PACCYXKICHUAMHA, YUATCAd NPUMCHATbL MATCMATUYCCKHUE 3HAHUA IIPH PCUHICHUU
pasNMYHBIX 3a7]ad M OIICHHWBATh IOJYYEHHBIE PpEe3yJbTaThl; OBJAJEBAIOT YMEHUSMH pPEIICHHS
y'-Ie6HI)IX 3aaa4; pa3BUBAIOT MATEMATHYCCKYIO MHTYUIUIO, IMOJIY4YarOT MPEACTABIICHUC 00 OCHOBHBIX
UH(POPMALIMOHHBIX MPOIIECCaX B PeaIbHBIX CUTYalLUsX.

[IpenMeTHbIe pe3ynbTaThl U3y4eHUs NpeaMera "Anredpa " oTpaxaroT:

1) popmupoBanue npeACTaBICHUN 0 MaTEMAaTUKE KaK O METOJE MO3HAaHUS JeHCTBUTENLHOCTH,
IMMO3BOJIAIOIIEM OIMUCBIBATE U U3YYaTh PC€AJIbHBIC IIPOLUCCCHI U SABJICHUA:

OCO3HaHUE POJIU MaTEMaTUKU B pa3Butuu Poccuu u mupa;

BO3MOKHOCTb ITPUBECTH IPUMEPBI U3 OTEUECTBEHHOW U BCEMUPHON UCTOPUU MaTEMaTUYECKUX
OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE YMEHHMH paboOTaTh C Y4E€OHBIM MAaTEMATHUYECKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJICKaTh HEOOXOAMMYIO MH(OpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXAaTh CBOM MBICIU C

n

3



MMPUMCHCHUCM MaTeMaTH4eCKOi TCPMHUHOJIOTUH W CHUMBOJIMKH, MPOBOAUTH Knaccn(bmcaunu,
JJOTHYECCKHUC O6OCHOBaHI/I$I, J0oKa3aTeJIbCTBA MAaTEMAaTUYCCKUX YTBer(HCHHﬁZ

OICPpHUPOBAHUC TIOHATHUAMU: MHOXCECTBO, 9JICMCHT MHOKECTBA, INOAMHOXKECTBO,
MNPUHAJIC)KHOCTb, HAXOXIACHUC TICPECCCUCHMU, O6’B€I[I/IHCHI/I$I IIOAMHOXECTBA B HpOCTCﬁH.IPIX
CUTyalusIX;

pelIeHUE CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA BCEe apu(METHUCCKUE JICHCTBUS;

MIPUMEHEHHE CII0Cc00a MOUCKa PEIICHUS 3aa4l, B KOTOPOM PACCYKIEHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WU OT TPEOOBAHMS K YCIIOBHUIO;

COCTABJICHHE IUJIaHA PEIICHUs 3aJaud, BBIICIICHUE JTANOB €€ pEIICHUs, HHTEepIpeTanus
BBIYMCIIUTENIbHBIX PE3YJIbTATOB B 33/1aU€, UCCIICIOBAHUE MTOJIYYCHHOTO PEIICHHUS 3a/1a4u;

HaxO0XKJICHUE MPOIEHTa OT YKCJIa, YMCia MO MPOLEHTY OT HEro, HaXxOJACHHs MPOLIEHTHOIO
OTHONIIEHHUS JIBYX YHCEJ, HAXOXKIACHUSA MPOLECHTHOIO CHWXEHUS WJIM IPOLEHTHOI'O IOBBILICHUS
BEJINYUHBI,

pelICHHE JIOTUYECKUX 3a]1ay;

3) pa3BuTHE TMPEACTaBICHUW O 4YHCIE€ U YHUCIOBBIX CHCTEMax OT HaTypalbHBIX J0
JICMCTBUTENIbHBIX 4YMCEJI; OBJIJICHUE HABBIKAMU YCTHBIX, IHCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCIICHUI:

OTEpUPOBAHUE TOHATUSAMHU: HATYpallbHOE 4YHUCIO, IEJ0€ YHCIO, OOBIKHOBEHHas JApo0b,
JEeCATHYHAS Ap0o0b, CMENIAHHOE YMCII0, PAIIMOHAIBHOE YUCIIO0, HPPAIMOHATBHOE YHCIIO;

WCIIOIb30BAaHUE CBOMCTBA YHCEJI W 3aKOHOB apU(PMETHYECKUX OIeparuii ¢ YUCIaMH IpU
BBITIOJTHCHUH BBIYMCIICHUI;

KCIMOJIb30BaHUE TMPU3HAKOB JeauMocTh Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUN U
pelIeHnu 3a/1ay;

BBIIIOJIHEHUE OKPYTJIEHUS YUCET B COOTBETCTBUM C IPABUIIAMU;

CpaBHEHUE YHCEIT;

OIIEHUBAHWE 3HAYEHUSI KBAIPATHOTO KOPHSA U3 MOJIOKUTEIILHOTO LIEJIOTO YUCTIa;

4) oBnaZeHUE CUMBOJBHBIM SI3BIKOM aireOpbl, MpPUEMaMH BBITIOJIHEHHUS TOXIECTBEHHBIX
npeoOpa3oBaHU BBIPAKEHUHM, pEUICHHUS ypaBHEHHH, CHUCTEM YpaBHEHMI, HEPaBEHCTB U CHCTEM
HEpPaBEHCTB, YMEHMsI MOJICJIMPOBATh peajbHbIE CHUTYallUd Ha S3bIKE aireOphl, HCCIEA0BaTh
MOCTPOCHHBIE MOJIETM C KCIOJb30BAaHHEM ammapara anreOpbl, MHTePHpPEeTUPOBATH MOTYyYCHHBIN
pe3ysbTarT:

BBHITIOJTHEHUE HECTIOKHBIX MTPE0Opa30BaHUM I BRIYMCICHUS 3HAYEHUI YHCIOBBIX BBIPAKEHUH,
COJIepXalINX CTEMeHH C HaTypaJdbHBIM TIOKa3aTelieM, CTENeHW C IMEeJbIM OTPUIIATEeIbHBIM
MoKa3aTelieMm;

BBITIOJITHEHUE HECIOXKHBIX TMPeoOpa3oBaHUM IENbIX, APOOHO pPAIMOHAIBHBIX BBIPAKCHUN U
BBIPQXEHUI C KBaJpaTHBIMH KOPHSMH; PACKPHIBaTh CKOOKH, MPUBOAMTH MOJOOHBIE cllaraeMele,
WCITIOJIH30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKEHHS;

pelieHne JIMHEHHBIX U KBAJIpaTHBIX YpPAaBHEHUN W HEPABEHCTB, YPAaBHEHUN U HEPABEHCTB,
CBOJSIINXCS K JIMHEWHBIM WJIM KBAQJPAaTHBIM, CHCTEM YpaBHEHUH W HEPABEHCTB, M300pakKeHHE
pELIeHUI HEPABEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOW;

5) oBmameHne CHUCTEeMOW (DYHKIIMOHAIBHBIX TIOHSITHH, pa3BUTHE YMEHHS MCIOJIb30BaTh
GbyHKIIMOHATBHO-TpadUUeCKUue TPEICTABICHUS ISl PEUICHUS Pa3IMYHBIX MAaTeMaTUYecKuX 3aiad,
JUUISl OTIMCAHMS ¥ aHAJIW3a PeaTbHbBIX 3aBUCUMOCTEH:

onpeJieJIeHUE MOJIOKEHUSI TOUKU 10 €€ KOOpAUHATaM, KOOPJIMHATHI TOUKH MO €€ MOJIOKEHHUIO
Ha ITOCKOCTH;

HaXOXJCHUE MO TpaduKy 3HAYCHHUN (YHKIIMH, 0OIACTH ONMpEAeTeHHs, MHOXKECTBA 3HAYCHHUIA,
Hylel (QYHKIIMH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, MPOMEXKYTKOB BO3PACTaHHMs W YOBIBaHWUS,
HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUS (PYHKIIHH,

ocTpoeHue rpaduka TMHEHHON U KBaApaTUYHON (YHKIUI;

omepupoBaHWe Ha 0a30BOM YpOBHE MOHATHSAMH: TOCIEIOBATEIBHOCT, apudMeTndecKas
MPOTPECCHsi, TEOMETPUYECKAS] TPOTPECCHUS;

UCIOJIb30BAHNE CBOMCTB JIMHEMHOM M KBaApaTUYHOW (PYHKIMIA U UX IpadUMKOB MPHU pEIICHUN
3a/1a4y U3 IPYyrux y9YeOHBIX IPEIMETOB;

6) oBnazieHHE MPOCTEHIIMMHU CIOCOOAMU TIPEJICTABIICHUS M aHAIN3a CTATUCTUYECKHUX JTaHHBIX;
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dbopMUpOBaHUE TPEACTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pEAlbHOM MHpE U O
Pa3IMYHBIX CIOCO0aX WX M3YUEHHUsS, O MPOCTEUIINX BEPOSTHOCTHBIX MOJENSAX; Pa3BUTHE YMEHUI
U3BJICKaTh MH(OpMAIHMIO, IPEAICTABICHHYIO B Ta0NMIaX, HA AMarpaMmax, rpadukax, ONUCHIBaTh U
AQHAJIM3UPOBAaTh MACCHBBl YHCIOBBIX JAHHBIX C [OMOIIBI MOAXOJAIIUX CTATUCTUYECKUX
XAPaKTCPUCTUK, HUCIIOJb30BaATh IMOHUMAHHUEC BCPOATHOCTHBIX CBOMCTB OKpYXKaromux SIBJICHUI npu
MIPUHSATUN PELICHUI:

(bOpMI/IpOBaHI/Ie MMpEaACTaBJICHUA (¢} CTaTUCTHYCCKHUX XapaKTCPUCTHUKAX, BCPOATHOCTHU
CIIy4aifHOTO COOBITHUS;

pelIeHre TPOCTEHINX KOMOMHATOPHBIX 3a7a4;

OIpe/ieNIeHUE OCHOBHBIX CTAaTUCTUYECKHX XapaKTEPUCTUK YMCIOBBIX HAOOPOB;

OIICHUBAHHWEC U BBIYUCICHUC BEPOATHOCTHU CcOOBITHA B HpOCTGfIH.IPIX ClIydasx;

HaJIM4Yue MPEACTABICHUS O POJIM MPAKTHUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITHI, O
POJin 3aKOHa 60JIBH_II/IX YHCECJI B MAaCCOBBIX ABJICHUAX,

YMEHUE CpPaBHUBATh OCHOBHBIE CTATUCTHUYECKUE XapaKTEPUCTUKH, IOJYYEHHBIE B IIpoLEcce
pelicHusd HpHKHaHHOﬁ 3aaa4u, U3y4CHHUA pCaibHOI'O ABJICHUA,

7) pa3BUTHE yYMEHUW MPUMEHSATh U3YUYCHHbIC MOHSATHS, PE3yAbTaThl, METOMBI U PELICHUS
3a7a4 TMPAKTUYECKOTO XapakTepa W 3aJad M3 CMEXHBIX JUCLHMIUIMH C HCIOJBb30BAHUEM IIPU
HEOOXOJUMOCTHU CIIPABOYHBIX MAaTEpPUAIOB, KOMIIBIOTEPA, MOIb30BATHCS OLIEHKOW M MPUKUIAKON IpU
MPAKTUYECKUX paCUETaAX:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUN;

OLICHUBAHUE PE3YJIBTATOB BBIYMCIICHUH IIPU PELICHUHU IPAKTUYECKUX 3a/1a4;

BBIIIOJIHEHUE CPABHEHUS YHUCEIl B PEAJIbHBIX CUTYaLIMSIX;

HCIIOJBb30BaHUEC YHUCIOBBIX BI)Ipa)KeHI/Iﬁ IIpU PCIICHHUU MPAKTHUYCCKUX 3a1a4 M 3a1a4 U3 APYyrux
yueOHBIX TPEIMETOB;

peleHne MPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHHUEM MPOCTEHIIINX CBOMCTB QUTYp;

BBITIOJTHEHUE MPOCTEHIINX MOCTPOCHUH M HM3MEPEHHH Ha MECTHOCTH, HEOOXOIUMBIX B
pEATbHOM )KU3HU;

B 7-9 kunaccax BBINYCKHMK Hay4YUTCH

DJieMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSITHUSMU: MHOXXECTBO, JJIEMEHT MHOYECTBA,
MMOJAMHOKECTBO, IPUHAIJICKHOCT;

®  33/1aBaThb MHOXKECTBA IIEPEUHUCIIEHUEM HUX DIIEMEHTOB;

® HAXOAWTh NepecedeHne, 00beIMHEHUE, TOJMHOKECTBO B TPOCTEHIIINX CUTYAIIHSX;

e onepupoBaTb Ha 0a30BOM YpOBHE TMOHSATHUSAMH: OIPEICICHHE, aKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO;

® [IPUBOJUTH PUMEPHI U KOHTPIIPUMEPHI ISl MOATBEPIKICHNS CBOMX BBICKA3bIBAHUM.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

®  HCIOJIb30BaTh TpaduuecKkoe TMPEACTABICHHE MHOXECTB ISl OINHMCAHMS pPeabHBIX
MIPOIIECCOB U SBJICHHM, PH PEIICHUH 3a1a4 JPYTUX YI€OHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YypOBHE TOHATHSMHU: HATypaJbHOE YHCIIO, IE€JI0€ YHUCIIO,
OOBIKHOBEHHas1 ApoOb, JecaTHYHas JpoOb, CMemaHHas JpoOb, palUOHAIBLHOE YHCIIO,
apudMeTHueCKuil KBaIpaTHBIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEN U IIPaBUJIa JEHCTBUN IIPY BBIITOJIHEHUH BBIYMCIICHUI;

®  HCNOJIb30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIYUCICHUN U
pPELIEHUH HECIOKHBIX 33]1a4;

®  BBINOJHATH OKPYIJIEHUE PAIMOHAIBHBIX YHCEN B COOTBETCTBUU C IPABUIIAMU;

®  OIECHMBATh 3HAYEHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO IIEJI0T0 YHUCIIA;

®  pacIO3HaBaTh PAIMOHAIBHBIE U UPPAIMOHATIBHBIC YUCTIA;

e  CpaBHMBATH YHCIIA.
B noBceaqHeBHOM KU3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:

®  OLICHUBATh PE3YJIbTATHl BEIYMCICHUM MPU PEIICHUH NMPAKTUUECKUX 3a/1a4;



e  BBIIOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTABJIATH YHCJIOBBIC BBIPDAKEHUS IPU PEUICHWHM IPAKTHYECKHUX 3a1ad U 3a1ad U3
JpYyTruX y4eOHBIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0OpPa30BAHUA

e  BBINoIHATE HECIO0XKHBIE TPE0Opa30BaHUs AJIS BBIYMCICHUS 3HAYEHUH 41 CJ10BBIX
BBIDAXCHHUM, CONEP)KALIMX CTEIEHW C HaTypalbHBIM II0Ka3aTeleM, CTENEHU C LEeIbIM
OTpPHULATENIbHBIM II0KA3aTENIEM;

®  BBINOJHATh HECIOXKHBIE NPEeOoOpa3oBaHUs LEIbIX BBIPAXKEHUH: pacKpbIBaTh CKOOKH,
IPUBOUTH MOAOOHBIE CIIaraeMble;

®  UCMONB30BaTh (OPMYJIBl COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBaJpaT
Pa3HOCTH, PA3HOCTH KBAJIPATOB) VISl YIIPOIICHUS BEIYUCICHUN 3HAUSHUM BhIPAKEHUH;

®  BBHINOJHATH HECIOXKHBbIE IPeoOpa3oBaHUs JPOOHO-TMHEHHBIX BBIPAKEHUH U
BBIPAXCHUH C KBaJIPaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M NIPH U3Y4YEHUH APYTUX NMPeJIMETOB:

®  [IOHMMAaThb CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJIE;

e  OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTAHJAPTHASI 3aIIUCh YUCIAN.
YpaBHeHusI 1 HePaBEeHCTBA

e OnepupoBaTb Ha 0a30BOM YpPOBHE IOHATHSMM: PABEHCTBO, YHCIOBOE DPABEHCTBO,
YPaBHEHHE, KOPEHb YpPaBHEHUS, DELICHUE YPAaBHEHHs, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHre HEPaBEHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YMCIOBBIX PABEHCTB U HEPABEHCTB;

e peumarth JMHEHHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJALIUECS K
JIMHEWHBIM;

®  pellarh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUH, HEPABEHCTB;

®  [IPOBEPSATH, ABJISAETCS JIU IaHHOE YUCIIO PELIEHUEM YpaBHEHUS (HEPABEHCTBA);

e  pemath KBaJpaTHBIC YpaBHEHUS 1O GOpMYIie KOpPHEH KBaJPaTHOTO YpaBHEHMUS,

e  u300paXkaTh peleHHsI HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPSIMOIA.

B noBceHeBHOM KU3HM M TIPH M3YYCHHUHU APYTHX NPEIMETOB:

®  COCTaBJIATh W pelIaTh JIMHEWHbIE YpPAaBHEHMs NPHU PEUICHUM 3a/a4, BOSHUKAIOUIUX B
JIpYTUX y4eOHBIX peaMeTax.

DOyHKIUHA

e Haxonuts 3HaueHne QYyHKIUU N0 3aJaHHOMY 3HAUEHUIO apIyMEHTa;

® HaxoJuTh 3HAUYEHHE apryMeHTa MO 33JaHHOMY 3HAUYEHHI0O (DYHKLIHU B HECIIOKHBIX
CUTYalUsX;

®  ONpeleNiATh IIOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpAWHATBl TOYKH IO €€
MIOJIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaxoJIUTh OOJNACTh ONpEAENCHUsl, MHOXKECTBO 3HAaUCHUM, Hylu (QYHKIIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi M YyObIBaHMsA, HauOoiblee WU
HauMEeHbIlIee 3HaYeHUs PYHKLNU;

®  CTpOUTH TpaduK TUHEHHON QyHKINH;

®  TIPOBEPSATH, SABIAETCS JIM JaHHBIM rpaduk rpadukom 3agaHHON QYHKIUHN (JMHEHHOM,
KBaJJPaTUYHOM, 0OpaTHON MPOMOPIIHOHAIBHOCTH);

e onpenensaTh NPUONMIKEHHBbIE 3HAYEHHUS KOOPAMHAT TOYKM IepeceueHus rpaduxos
byHKIINI;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  MOHATUSMH:  IOCIIEAOBATEIbHOCTb,
apudMeTHUecKas IPOrpeccHsi, FreoOMeTpHUecKas IpOorpeccus;

e pemath 3aJaud HAa MPOrPECCHH, B KOTOPBIX OTBET MOXET OBbIThb MOJy4YeH
HEIOCPEICTBEHHBIM ITOJICYETOM 0€3 TPUMEHEHUs POPMYII.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeJIMETOB:

®  UCMOJIb30BaTh I'paMKU peajbHbIX MPOLECCOB U 3aBUCUMOCTEH Ul ONPEACICHUS UX
CBOWCTB (HamOousplllie M HAauMMEHbIINE 3HAYECHUs, NPOMEXKYTKH BO3pacTaHUsl M YObIBaHMA,
00J1aCTH MOJIOKUTENBHBIX U OTPHULIATENILHBIX 3HAYCHUN U T.I1.);



®  UCMOJB30BaTh CBOWCTBA JIMHEHHOW (YHKIMHM U ee TpaduK MpH peIIeHUH 33734 U3
JpYyTuX y4eOHBIX IPEIMETOB.
CrarucTuka v Teopusi BEpOSITHOCTE

e lmers 1npencraBleHHE O CTAaTUCTUYECKMX XAPAKTEPUCTHKAX, BEPOSTHOCTH
CJIly4alfHOro COOBITHS, KOMOMHATOPHBIX 3aayax;

e pewmarte  IpoCTeHIIME  KOMOMHATOpHbIE  33Jadyd  METOJOM  IpSIMOro M

OpraHU30BaHHOTIO Nepedbopa;

®  TPEACTaBJATH JaHHBIC B BUE TaOJHII, AUarpamm, rpapukos;

e  yuTaTh HH(POPMALUIO, IPEICTABICHHYIO B BUJIE TAaOIHIIBI, AHArPaMMBbl, rpaduka;

®  ONpEIENsITh OCHOBHbBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HA0OPOB;

®  OILIGHUBATH BEPOSATHOCTH COOBITHSA B IPOCTEHIINX CITydasix;

®  UMETb NPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHUCEN B MACCOBBIX SIBJICHUSX.
B noBceHeBHOI :KM3HHM M IPU U3Y4YEHHH JPYTHX NPEAMETOB:

®  OLEHHUBATh KOJUYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM IIEpedopa;

® UMETh I[PEACTAaBICHUE O POJU MPAKTUUYECKH JIOCTOBEPHBIX U MAalOBEPOATHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIE CTAaTUCTMYECKHE XapaKTEpUCTHKH, MOJY4YEHHBbIE B Ipoliecce
peleHus MPUKIIAAHOM 3a/1auu, U3y4EeHUs PEATbHOTO SIBJICHUS;

®  OLCHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITUMN U SIBICHUN B HECIIOXKHBIX CUTYaIUSX.
TexcroBble 3axa4un

e Pemath HeECIOXKHBIC CIOKETHBIE 3a/layd pa3HbIX TUIIOB Ha Bce apudMeTHueckue
JEUCTBUS,

®  CTPOUTBH MOJIEIb YCIIOBUS 3a/1a4uM (B BUAE TaOIHUIIbI, CXEMbI, PUCYHKA WJIK YPABHEHUS),
B KOTOPOI JaHbl 3HAUCHMs JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYHUH, C LIEIbIO ITOMCKA PELICHUS
3a/1a4i;

®  OCYILIECTBIIATH CIIOCO0 MOKMCKA peIIeH s 3a/1a4l, B KOTOPOM pacCyXJeHUE CTPOUTCS OT
yCIOBHS K TPeOOBAHUIO MIIM OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH pEIICHU 3a7auu;

®  BBIACIATH ATAIbI PELUICHUS 3a]]aul;

e  UHTEpHpPETUPOBATh BBIYMCIUTENIbHBIE pPE3yabTaTbl B  3ajade, HCCIEN0BaTh
MOJIyYEHHOE peIlIeHHUE 3a/1a4U;

®  3HaTh pa3jMyue CKOpocTel 00beKTa B CTOsIUEH BOJIE, IPOTUB TEUEHHUS U [0 TEUEHHIO PEKU;

e  pemaTh 33Jjaud Ha HAXOXKJEHUE YaCTH YKClIa U YMcia MO ero YacTH;

e pemarth 3aJa4d pa3HbIX THUNOB (Ha paboTy, Ha TMOKYNKH, Ha
JBUKEHHE),CBA3BIBAIOIINX TPU BEJIMYUHBI, BBIACNIATH 3TH BEJIWYUHBI U OTHOIIECHUS MEXITY
HUMH;

®  HaxoJUTh IPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAWTh IMPOILIEHTHOE
CHI)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHNE BETUYHHBI;
®  pelaTh HECJIOKHBIE JIOTUUECKUE 3a7jaull METOJIOM PACCYKIEHUM.

B noBceHeBHOM KU3HM M NIPH M3Y4YCHHH APYTUX NPEIMETOB:

BBIIBUTaTh THIIOTE3bl O BO3MOXKHBIX MPEENIbHBIX 3HAUEHUSAX MCKOMBIX B 3ajJaue BEJTUYMH (Je1aTh
MPUKUJIKY)

BhinyCKHUK NOJYYHUT BO3MOKHOCTH HAYYMThCsl B 7-9 Kjaccax Jjsi o0ecriedeHHst
BO3MOSKHOCTH YCHENIHOTO MPOA0JIKeHHs1 00pa3oBaHusl HA 0a30BOM M YIJIy0JIeHHOM
YPOBHSX
JJIeMeHTHhI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

e Onepuposamv NOHAMUAMU. oOnpeodeleHue, meopema, aKCUuoma, MHONCECMEO,
Xapakmepucmurku MHONCECMBa, Id1eMeHm MHOJ}CeCmed, Nnycmoe, KOHeuHoe U OecKoHeuHoe
MHOXHCECMB0, NOOMHONCECMB0, NPUHAOTIEHCHOCHb, BKAI0UEHUEe, DABEHCINBO MHONCECME,

(4 u306pa9fcamb MHOJCeCmMeda U ONHOULEHUE MHOJHCECN8 C NOMOUIbIO KPy2o8 3L?Jzepa;



e onpedensamv  NPUHAONEHCHOCML — JIEeMEeHma  MHOXMCECmS8Y,  00beOUHeHUr U
nepeceueHur) MHONCeCms,

®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTICHUS DTIEMEHMO8, CILOBECHO20 ONUCANHUSL

®  onepupo8amv NOHAMUAMU. BbICKA3bIGAHUE, UCIUHHOCb U TOHCHOCTD BbICKA3bIBANUS,
Ompuyanue 8bICKA3bIBAHUL, ONepayuU Hao 8bICKA3bIGAHUAMU. U, UTU, He, YCII08Hble 8bICKA3bIBANUS
(umniauxayuu);

®  CmMpoUmb BbICKA3bIBAHUSA, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NMPEAMETOB:

®  CmMpoumb YenouKy YMO3AKIIOUEeHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONB308AMbL  MHOJCECMBA, ONepayuu ¢ MHOMCecCmeamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PEANbHbIX NPOYECCO8 U AGNEHUIL.
Yucaa

e Onepuposamsv NOHAMUAMU: MHONCECMBO HAMYPAIbHBIX YUCET, MHONCECMBO UEeNblX
yucen, MHONCECMBO PAYUOHANbHLIX YUCET, UPPAYUOHANbHOE HYUCLO, KBAOPAMHbBIL KOPEHb,
MHOIHCECBO OelCMBUMENbHBIX YUCE]l, 2eOMEeMPUYECKas UHMEPRPemayus HAmypaibHbuIX, YelblX,
PAYUOHATLHBIX, OCUCMBUMETbHBIX YUCEL,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

®  BbLINOJHAMY GLIYUCIEHUS, 8 MOM YUCLEe C UCNONb308AHUEM NPUEMO8 DAYUOHALLHBIX
BLIYUCTEHULL,

®  GBLINOIHAMb OKPY2IeHUE PAYUOHATIBHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHATIbHBIE YUCIA,

®  npedcmasiAmb payuoHAIbHOE YUCILO 8 8U0e 0eCAMUUHOU Opodu

®  ynopaoouusamv YUCId, 3aNUCAHHbIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumv HOJ/[ u HOK uucen u ucnoiv308ams ux npu peuweHuu 3a0ay.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  npuMeHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHU NPU peuleHUl NPAKMUYecKUx 3a0a4
U pewieHuly 3a0ay Opy2ux yueOHvlX npeomemos;

®  BbINOJHAMb CPABHEHUE PE3YIbMAMO8 BbIUUCTIeHUL NPU peuleHUl NPAKMU4ecKux 3a0ad,
8 MOM YUCTe NPUOTUNCEHHBIX BbIYUCTICHULL

®  COCMABIAMb U OYEHUBAMb YUCLOBbIE GbIPANCEHUSL NPU PEUleHUU NPAKMUYECKUX 3a0ay
U 3a0ay uz Opy2ux y4eOHvIX npeomemos;

®  3aNUCLIBAMb U OKPYIAMb YUCLOBblEe 3HAYEHUS PeAibHbIX 8eIUYUH C UCNONb308AHUEM
PA3ZHBIX CUCTEM UBMEPEHUSL.
ToxnecTBeHHBbIE Pe0OpPa3oBaAHUSA

e Onepuposamov NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3amenem, Cenenu ¢ Yeibim
OMPUYAMENLHBIM NOKA3AMENeM,

®  GLINOIHAMb NPeoOPA306AHUL  YENbIX BbIPANCEHUU: Oelcmeus ¢ O0OHOUIeHaAMU
(cnodcenue, 6bluUMAHUE, VMHONCEHUE), OCUCMBUsL C MHO20UIeHaMU (CIOJCeHue, Gbluumanue,
VMHOdMCEHUe);

®  BHLINOIHAMb PAZLONCEHUE MHOLOYLEHO8 HA MHONMCUMENU OOHUM U3 CHOCO0O08:
8bIHeCeHue 3a CKOOKY, 2PYNNUPOBKA, UCHONb308AHUE POPMY COKPAUEHHO20 YMHONCEHUS,

®  BvIOenAMb KBAOPAM CYMMbl U PAZHOCMU OOHOUIEHO8,

®  PAcKNao0bIBamsv Ha MHONCUMENU KEAOPAMHbIL MPEXUTIeH,

®  GHLINOIHAMb NPEOOPA30BAHUSL  BBIPANCEHUL, COOEPAHCAWUX CMENeHU ¢ Yeablmu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yeabim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOIHAMbL NPeobpazosanus OPOOHO-PAYUOHATILHBIX — BbIPAICEHUI.  COKpALYeHUe
Opobeli, npusederue anreebpauyeckux opoodel K odwemy 3HAMeHamenio, CloNCeHUe, YMHONCEHUe,
OeneHue aneebpauyeckux Opodeil, 8036edeHue ancedpauyeckol opoou 8 HAmypaibHylo U Yeiyro
OMPUYAMENbHYIO CMENeHb,

®  BBLINOIHAMb NPEOOPABOBAHUSL BLIPANCEHULL, COOEPACAUUX KEAOPAMHbIE KOPHU,



e gvi0enAmb K8AOPAm CYMMbl UIU PAZHOCNU OBYYIeHA 8 8bIPANCEHUAX, — COOEPAHCAUUX
K8a0pammubvle KOPHU,

®  BBLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUL, COOEPHCAUYUX MOOYIlb.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BBLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPTIHOM
suoe;

®  BLINOIHAMbL NPeodPA308aHUA AN2eOPAUYECKUX BLIPACEHUN NPU peueHuu  3a0ay
Opyeux yueOHblx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb VDABHEHUs, peuleHue
HepaseHCcmeda, pPAsHOCUNIbHbIE YPAGHeHUs, 001acmb onpedeieHus YpasHeHus (HepaseHcmaa,
cucmembl YpaeHeHUll Ul HepaseHcma);

®  pewiambs JUHEUHblE YPAGHEHUs U YPABHEHUS, C8OOUMbIE K JUHEUHbIM C NOMOWbIO
MONCOeCMBEHHbIX NPEO0OPA308AHUIL

e pewiamsb K8AOpamMHble YPAGHEHUs U YPAGHEHUs, CBOOUMbLE K KBAOPAMHBIM C HOMOUbIO
MOACOECMBEHHBIX NPe0OPA308AHUIL;

e  pewamsb OpOOHO-TUHEUHbLE YDABHEHUS,

e pewams  npocmenuiue  UPPAYUOHATbHBIE — YPAGHEHUs  6U0d / f(x)=2a,

JF6) a0’ ;

X =a,

®  pewams ypagHeHUs uoda
®  pewams ypagHeHUs CNOCOOOM PA3LONCEHUS HA MHONMCUMENU U 3AMEeHbL NePEMEHHOLL,
®  UCNONb308aMb MemoO UHMEPBAN08 Ol peuleHUs yeavix U OpOOHO-PAYUOHATILHBIX

HepaeeHcme,

peuiamy TuHelnble YPAGHEeHUs U HePABEHCMBA C NAPaAMempamu,

peuiams HecloNHCHble K8AOPAMHble YPAGHEHUS C NAPAMEMPOM,

Peuams HeCl0ACHbIE CUCEMbL IUHEHBIX YPAGHEHUTL C NAPAMEMpPamiL;
®  peuiams HECNONHCHbLE YPABHEHUS 8 YEbIX YUCAAX.
B noBceHeBHOI )KM3HHU M NIPU U3YYEHUH JPYTUX NPEAMETOB:

e cocmaensameb U peuams JUHEUHble U KEAOPAmHble VPABHEHUS, YPAGHEHUs, K HUM
C800sUUeCS], CUCMEMbL TUHEUHBIX YPAGHEHUU, HEPABEHCME NPU PEUeHUU 3a0ay Opyeux y4eOHbIx
npeomemos;

®  GHINOJHAMb OYEHKY HpA8OONn000bUs pe3yibmamos, NOLYYAeMbIX NpU  PeueHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUNl U CUCMeEM JUHEUHbIX YPAGHeHUUl U Hepasencme npu
peuieHul 3a0ay opyaux yueOHvlx npeomemos;

®  gbIOUpamMb COOMBEMCMEYOWUe VPABHEHUs, HEPABEHCMBA UMY UX CUCmeMbl O
COCMAGIEHUSI MAMEMAMUIecKoll Moo0ely 3a0aHHOU PearbHOU CUMyayuyu uiu NpUuKiaoHoll
3a0auu;

®  yMemb UHMEPNPemuposams NOJYYEeHHbIN NPU PeUeHUU YPAGHEHUs, HepaBeHCmea
WU cucmeMmul pe3yibmam 8 KOHmMeKCcme 3a0aHHOU PeaibHOl CUMYayuu uiu NPUKIAOHOL 3a0a4u.
DOyHKIUHA

e Onepuposamsv noHsmMuaAMU: @QYHKYUOHAbHAA 3A6UCUMOCTb, (QVHKYUs, epapux
@yHKYUU, CROCOOBL 3a0aHUs YYHKYUU, apeyMeHm U 3HaYeHue QYHKYyuU, 0b1acms onpeoenenus u
MHOJCECMB0  3HAYEHUll  (QYHKYUU, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeuemHOCb PYHKYUU,

e cmpoumsv  epaguku  JIUHEUHOU, KeaopamuuHou  QyHKyuil, obpamuotl
NPONOPYUOHATLHOCTU, (DYHKYUU 8UOA:

’ y:\/gay:‘%/;v y:|X|'

=a+
y X+b

® Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNOIb308aMb Npeobpaz0eanus epaghuxa
@ynryuu y=f(x) ons nocmpoenus epaduros gynkyuti y = af (kx+b)+c;



® cocmaenameb YpasHeHus NPAMOU N0 3A0AHHBIM YCIOBUAM. NpPOX0ooAwel yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMY, NPOXooswel uepe3 OAHHYIO MOUKY U
napanienbHol OaHHOU NPIMOLL;

e uccredosams pyHKYUIO nNo ee cpaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUN, HYIU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KEAOPAMUYHOU (DYHKYUU,

e onepupogamv NOHAMUAMU. NOCAEO08AMENLHOCMb, aApupMemuyeckas npocpeccus,
2eoMempuieckas npocpeccust;

e pewams 3a0auu HA APUDMEMUYECKVIO U 2e0MEeMPULECKYI0 NPOSPECCUIO.

B noBceiHeBHOM KU3HHU U TIPU U3YYEHHHU APYTUX MPEIMETOB:

o  ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPDUKA PEeANbHYI0 3A8UCUMOCTb UL NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308aMb CBOUCMBA U ePAPUK KBAOPAMUYHOU YHKYUU NPU peuleHul 3a0ay u3
Opyaux yueOHbIX npeomemos.

TekcToBbIe 3a1a4n

e Pewamb npocmovle u CIOJCHblE 3a0A4U PA3HBIX MUNOG, A MaAKdice 3a0aqu
NOBbIUEHHOU MPYOHOCTU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay O
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0au,

e paziuyamsv MoOelb MeKCma U MOOelb PeueHUs: 3a0aiu, KOHCMpyupo8ams K 0OHOU
MOOenu peuteHus HeCI0HCHOU 3a0ayl pasHble MOOeIU MeKCma 3a0ayu,

®  3HamMb U NPUMEHAMb 00a cnocoba noucka pewieHusi 3a0a4 (om mpedosaHus K
VCILOBUIO U OM YCII0BUSL K MPeOOBAHUIO),

®  MOOenUpo8amsv paccyicoeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbI0 2pag-cxemul,

®  BbIOeNAMb YMANbL PeueHUsl 3a0ayll U COOEPHCAHUE KAAHCO020 IMAanda;

®  yuemb 6bIOUpPAMb ONMUMAILHBIIL MemoO peweHus: 3a0a4u U 0CO3HABAMb 6blOOp
Memooa, paccmMampueams pasiudHble Memoobl, HAXOOUMb pPA3Hble PEeuleHUus 3a0ayu, eciu
B03MOJCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs. NPU PEUUEHUU 3A0aY;

®  GbLINOIHAMb PA3IUYHbIE NPEOOPA308AHUS NPEONONHCEHHOU 3a0adl, KOHCMPYUpPO8ams
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0opammble;

®  UHMEPNPeMUPOBams  BLIYUCIUMENbHbIE Pe3VIbMmamvl 6 3a0aye, UCCIe008amb
NOJIYYEHHOE peueHUe 3a0ayll;

®  QHATU3UPOBAML  BCEBO3MOJICHBIE CUMYAUUU  B3AUMHO20  PACNONONCEHUS  O08YX
00bEeKMOo8 U U3MEHEeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUICEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu pewleHuu 3a0ay Ha OsudiceHue 08YX 00bEeKMO8 KAK 6 O0OHOM, MaK U 8
NPOMUBONOIONCHBIX HANPAGLEHUSX,

®  UCCe008amb BCE8O3MONCHbIE CUMYAYUU NPU PeUleHUU 3a0ad Ha O8UdCeHUe No pexe,
paccmMampusams pasHvle CUCHEeMbl OMcyYemd,

e  pewamb pazHOOOpaA3Hble 304U «HA YACMUY,

e pewamb U 000CHOBbLIBAMb CBOE peuleHue 3a0ai (8bloeisimb Mamemamuyeckyo
OCHOBY) HA HAXOJHCOEHUEe YaACmU YUCAA U YUCTA NO €20 YaCMU HA OCHO8e KOHKPEMHO20 CMbICIA
opoou;

®  0CcOo3HABAMb U OOBACHAMb UOEHMUUHOCMb 3A0aY PAZHLIX MUNOS, CEA3bIEANOWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA O08UdCEHUE), BblOeNAMb MU BEIUYUHbL U OMHOWEHUS
MedHCOy HUMU, NPUMEHAMb UX NPU peuleHul 3a0ay, KOHCMpyupogams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOB;

®  g1ademsv OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNasbl, KOHYEHMPAYUU;

e pewambs 3a0ayU HA NPOYEHMbI, 8 MOM YUCTe, CIONHCHbBIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONBb3YS PA3HBLE CNOCOODL,

®  pewams jocudecKue 3a0a4u pasHbIMU CROCOOAMU, 8 MOM Yucie, ¢ 08yMs OI0KaAMU U
¢ mpemsi 610Kamu OAHHBIX ¢ NOMOWbIO MAOIUY,
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® pewamsv 3a0auu N0 KOMOUHAMOPUKE U Meopuu BeposmMHOCmel HA OCHO8e
UCRONIL308AHUSL UBYUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PEULCHUE,

®  pewams HeCI0AHCHbIE 3a0aYU N0 MAMEMAMUYEeCKOU CMAMUCmuKe;

®  081a0emb OCHOBHBLIMU MEMOOUMU PEULEHUS. CIOJICEMHbIX 3a0ay. apuhmemuyeckuil,
aneebpauveckutl, nepebop 8apuarHmos, 2eoMempuieckutl, epaguueckutl, NPUMeHsIMb UX 8 HOBbIX
NO CPABHEHUIO C U3VUEHHbIMU CUMY AYUSMU.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  GulOeNsIMb NPU peueHuy 3a0ay Xapakmepucmuku paccmMampueaemol 6 3adaue
cumyayuu, omauyHble Om peaibHblX (me, om KOMOopbiX abCmpasuposanucs), KOHCMpPYyUposams
HOBble CUMyayuu ¢ y4emom SMux Xapakmepucmuk, 6 YaCMHOCMU, NPpU peuweHuu 3a0a4 Ha
KOHYEHMPAayuu, Y4umuléams niomMHOCMb GeUecmed,

®  pewamv u KOHCMPYUPOBAmMs 3a0a4u Ha OCHOBE PACCMOMPEHUsL PeAlbHbIX CUMYAYULL,
6 KOMOpbIX He mpebyemcsi MOUYHbIU 6bIYUCTUMEbHBL PE3YIbMam,

e  pewams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAs. PA3Hble CUCHIEeMbl OMCYemd.
CTaTuCTHKA U TeOPHs BEPOATHOCTE#

e Onepuposamv nOHAMUAMU. CMOAOUAMble U KPY20Bble OUASPAMMbL, MAOIUYbL
OaHHbIX, CpeOHee apughmemuyeckoe, MeOUuana, Hauboabuee U HaUMeHbUee 3HAYeHUsl GbLOOPKU,
pasmax 8blOOPKU, OUCREPCUsL U CMAHOAPMHOe OMKIOHEHUE, CLYYAUHA USMEHYUBOCTb,

® uzenekamv UHGOpMayuro, NPEOCMAGIEHHYI0 6 MmMAbIUYax U Ha OuUaepPaAMMAax,
epagukax;

e cocmaeisamb mabauybl, CMPOUNMsd OUAPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: (HAKMOPUANL HUCIA, NePeCMAHOBKU U COYCMAHU,
mpeyeonvruk [lackans;

®  NpUMEHSMb NPABULO NPOU3EEOCHUSL NPU PEULeHUU KOMOUHAMOPHBIX 3A0aY,

®  onepuposamv NOHAMUSAMU. CIVYAUHBLL ONbIM, CAVYAUHBIL 8bIOOP, UCHLIMAHUE,
dNleMeHmapHoe CaydauHoe codvimue (UCXo0), KIACCUYecKoe OnpeoesieHue 6eposimHoCmu
CYUALIHO20 COOBIMUSL, ONEPAYUL HAO CYUAUHBIMU COOLIMUSIMU,

®  npPedCcmasisimeb UHGOPMAYUIo ¢ NOMOWbIO Kpyeos Jiiepa;

® pewamv 3a0auu HA GbIYUCIEHUE GEPOSMHOCMU C NOOCYEMOM KOJIUYeCmsd
8APUAHMOE C NOMOUBIO KOMOUHAMOPUKLL.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  uzenexamo, UHmMepnpemupo8ams u  npeobpazoevieamv ungpopmayuro,
nPeOCmasiennylo 6 mabauyax u Ha OUASPAMMAX, 2paguKkax, OMpaNCAWux Cceoucmea u
XApaKmepucmuky peaibHbix NPOYecco8 U SGNeHUll,

® onpedensimb  CMAMUCMUYECKUe XAPAKMepucmurku  6bl00poK No  mabauyam,
ouazpammam, 2pagpukam, GbINOIHAMb CPABHEHUE 8 3A6UCUMOCIU OM Yeau PeuleHUs 3a0aqu;

®  OYeHUBaMb 6EPOSMHOCTIb PEANbHBIX COOBIMULL U SA6TIEHULL.
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2.Coaep:xkanue yueOHOI0 NpeaMeTa.

Yuciaa

PanuonanbHbIe YnCIa

MHOX€eCcTBO palMOHAIBbHBIX uucesl. CpaBHEHHE palMOHANbHBIX uucen. /[ledicTBus ¢
paloHaIbHBIMU YucIaMu. [Ipedcmasienue payuorHaibHo20 Yucia 0ecamudtol Opoosio.

HppanuonajbHble YHCIA

[TonsiTre nppaumoHanbHOrO yncia. Pacno3HaBanue uppanuoHanbHbIX yucen. [Ipumepsl
JoKa3aTeNnbcTB B anredpe. MppauuoHanbHOCTh 4HMCHA \/‘2 [IpumeHeHne B T€OMETpPHUHU.
CpasHenue uppayuonanvHuix yucen. MHodxcecmso OelicmeumenbHbIX YUcell.

ToxnecTrBeHHbIE npeodpa3oBaHus

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUSA

Boipaxkenue ¢ nepeMeHHO#. 3HaueHHe BbIpakeHus. IloncTtaHoBKa BbIpaXKEHHM BMECTO
MEePEMEHHBIX.

Ienbie BbIpakeHUst

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BBIpAXKEHU,
COJIEpIKalINX CTEIEHHU C HaTypaJlbHbIM IIOKa3aTEJIEM.

OpnowneH, MHorowieH. JlelicTBUS C OJHOWIECHAMH W MHOTOWIEHAMHU (CIOXKEHHE,
BbIUHMTaHUE, YMHOXKEHKE). DOPMYJIbl COKPAIIEHHOTO YMHOXEHUS: Pa3HOCTh KBaJApaTOB, KBAJpaT
CYMMBI M pa3HOCTH. Pa3nojkeHrne MHOTOUYJIeHAa HA MHOYKUTENIN: BHIHECEHHE OOIIEr0 MHOMKHTEIS
3a CKOOKH, TpyNIHPOBKA, MPUMEHEHHE (HOPMYJ COKpAIIEHHOTO yMHOXXeHUs. KBaapaTHbIi
TPEXWICH, Pa3lIoKeHNE KBaIPaTHOTO TPEeX4IeHa Ha MHOKUTEIH.

JIpoOHO-panuoOHAJIbLHbIE BHIPAKEHUS

Crenenp ¢ uenbiM mnokazareneMm. I[IpeoOpasoBanue APOOHO-TMHEWHBIX BBIPAKECHUN:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAUeHUs NEPEMEHHbIX
8 0pobHO-payuonanvusix evipadxcenusx. Cokpawenue ancebpaudeckux Opobeil. I[lpusedenue
aneebpauyeckux opobeii k obwemy 3Hamenamento. [elicmsus ¢ aneedopaudeckumu OpooOAMU:
Cllodicerue, 8bIYUMAaHUe, YMHOJICEHUe, OelleHUe, 8036e0eHlUe 8 CNeNneHb.

IIpeobpazosanue gvipasiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kopHn

Apudmernueckuil KBaapaTHbIH KopeHb. [IpeoOpazoBaHue BbIpaXEHMI, COJEpKalIUX
KBaJIpaTHbIE KOPHHU: YMHOJKEHHWE, JEIICHHUE, BBIHECEHME MHOMUTENS W3-1I0J 3HaKa KOpHS,
BHeceHUue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHH M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHust

[TonsiTe ypaBHeHHS U KOpHS ypaBHeHUS. [IpedcmagneHue O pPaBHOCUTLHOCMU
ypasuenuii. Obracmo onpedenerus ypasHerus (001acms OONYCMUMbIX 3HAYeHUL NePeMEHHOL).

JIuneiiHOe ypaBHeHHE M €ro KOPHH

Pemienne nuHEWHBIX ypaBHeHUU. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHeHus. Peulenue TuHelnbix ypasHeHuil ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBagparuble ypaBHenus. HemnonHele KkBaapaTHble ypaBHEHUA. JMCKPUMUHAHT
KBaJpaTHOro ypaBHeHHs. Dopmyna KoOpHell KBaapaTHOro ypaBHeHHs. Teopema Buera.
Teopema, oOpatHas Teopeme Buera. Pemnenune KBaJpaTHBIX YpaBHEHMIA: HCIIOJIb30BAaHHE
bopMynbl Uil HaXOXICHUS KOpHEH, eopaguueckuii memoo peuwieHus, pasioxceHue Ha
MHOdCUmMeEnU, Nnoobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo ropmet
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCINU OM €20 OUCKpumurnanma. bukeadpammuvie ypasHenus.
Ypasnenus, ceooumvie k nunelinvim u kéaopamuwvim. Keaopammusie ypaenenus c napamempom.

ApoOHo-pannoHaJbHbIe YPAaBHEHUS

Pemenue npocreimmx ApoOHO-IMHEHHBIX ypaBHEHUHN. Peuwenue 0poOoHO-payuoHanibHbix
VPABHEeHUII.
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Memoovl pewienus ypasHeruil: Memoovl paeHOCUTbHBIX NPE0OPA308aHUL, MEMOO 3aMeHbl
nepemenHou, epaguueckuii memod. Mcnonvzosarnue coiicme )yHKyuil npu peueHuu ypasHeHull.

Ipocmetiwue uppayuonanvhvie ypasrenus euoa | F(x) \/ f(x) = \/ g (x)

n
Ypasnenus suoa X =a.¥Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHU

paBHEHHE ¢ ABYMs TepeMeHHbIMU. JIuHeiiHOe ypaBHEHUE C IByMsI TIE€PEMEHHBIMHU.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMsL NEPEMEHHbIMU.

ITonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUMN.

MeToap! pemeHusi CUCTEM JIMHEHHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMU: epaghuieckuii
Memoo, Memoo CNOXHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeiMBOCTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Qbaacms onpeodenensl
Hepagencmaa (0611acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHO).

Pemenne nuHeHBIX HEPABEHCTB.

KBangpaTtHoe HEpaBEeHCTBO M €ro peHIeHHs. PemieHne KBaJIpaTHBIX HEPABEHCTB!
UCIIONIb30BaHUE CBOMCTB M rpaduka KBagpaTUYHOW (YHKIMU, METOJ HMHTEPBAIOB. 3aIlucCh
pelIeHus KBaIpaTHOTO HEPAaBEHCTBA.

Pewenue yenvix u 0podHO-payuoHanIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucreMbl HEPAaBEHCTB

CucreMbl HEpaBEHCTB C OAHON TepeMeHHOW. PereHue cucteM HEpaBEHCTB C OJHOU
NIEPEMEHHOMN: JIMHENHBIX, Keadpamuuvlx. W300pa’keHUE pelieHus CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUHA

IHonsaTne pyHKunu

JlekapToBbl ~ KOOpIMHATBl Ha IUIOCKOCTH. DOpMHUpOBaHHE TMPEICTABIECHUNH O
METaNpeIMETHOM MOHATUU «KOOPAUHATBI». CrocoObl 3anaHus (QyHKIUI: aHATUTHYECKUH,
rpaduueckuit, Tabmuunbiil. I'padux ¢ynkuu. Ilpumeps! QyHKIUH, TOTydaeMbIX B IpOLECCE
UCCIIEIOBaHMS Pa3IMYHbIX PEATIbHBIX MTPOLIECCOB M pelIeHus 3a/1a4. 3HaueHne QyHKIHUU B TOUKE.
CpoiictBa (QyHKIUH: 00JacTb ONpPENENIECHUsS, MHOXKECTBO 3HAUEHHUW, HYJIU, NPOMEXKYTKU
3HAKOIOCTOSIHCTBA,  YeMmHOCMb/HeuemHocmy, TPOMEXYTKM  BO3pacTaHUs M yObIBaHUS,
HauOoJibIllee U HauMeHbIee 3HaueHus. MccnenoBanue GyHKINM 1O ee Tpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinas pyHKuus

CpoiictBa u rpaduk JHUHEHHOM QYHKIMH. YTIIOBOM KOIPPHUIMEHT MPSAMOM.
Pacnonoxenue rpaduka aMHeHHONW (YHKIMHU B 3aBUCUMOCTH OT €€ YIrJIoBOro ko3 duiuenra u
cBOOOIHOTO uiieHa. Haxoocoenue koag@duyuenmos nunetnol OyuKyuu no 3a0aHHbIM YCIA0BUIM.
NPOXodHCOeHUe NPAMOL yepe3 08¢ MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

KBaapaTuunas pyHkuus

CgoiictBa u rTpaduk kBampaTuyHou ¢yHKIuKM (mapadona). [locmpoenue epaguxa
Kkeaopamuunol Qyukyuu no mouxkam. Haxoxaenue Hysnel KBaJApaTUYHON (PYHKIIMH, MHOYKECTBA
3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKOBMOHOMOHHOCU.

OOpaTHast NPONOPUHOHAIBHOCTD

CgoiicTBa pyHKIMU Y = Kk k. TunepGorna.

_ ko _
X' P x

I'paduku pyuxunuii. /Ipeoopasosanue epaghuxa hynkyuu Yy = (X )ors nocmpoenus
epacpuros Qynkyuii suoa y = af (kx+b)+c.
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N K
Ipaguicu pymicyuit y =+~ y =/x sy =3Ix: y=[x:

IocsienoBaTeILHOCTH M MPOTPECCHU

UYucnoBas  mocjenoBaTeNbHOCTh.  [IpuMepbl  YHCIOBBIX  MOCIEAOBATEIbHOCTEH.
Beckoneunsle mocienoBaTeNbHOCTH. ApudMeTHyeckass TMPOrpeccHs U €€  CBOMCTBA.
['eomerpuueckass mnporpeccus. @dopmyna oOmEro uieHa U CyMMbl N TMEPBBIX YJICHOB
apu(MEeTHUECKON U TeoOMeTpUYecKoi nmporpeccuit. Cxooawancsa ceomempuieckas npocpeccus.

Pelnenne TeKCTOBBIX 32124

3agauu Ha Bce apuMeTHUYeCKHE AelicTBUS

Pemenne TekcToBBIX 3a1a4 apudmMeTndeckuM criocodom. VcnonapzoBanue Tabmui, cxem,
YepTEeKEH, APYTUX CPEACTB MPEACTABIICHUS JaHHBIX MIPH PEIICHUH 3aa4u.

3ajauu HA ABHKEHHUE, Pa0OTYy M MOKYIIKH

AHann3 BO3MOXKHBIX CHTYAIlHMii B3aMMHOTO PACIIOIOKEHUSI OOBEKTOB MPH UX JBUKCHHH,
COOTHOIIEHUSI 00BEMOB BBITIOJIHSAEMBIX Pa0OT MPU COBMECTHOU pabdoTe.

3agauyu Ha YACTH, T0JIH, MPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHHE YacTH YKCTIA U YMCIIA MO ero yactu. Pemienue 3agay Ha
MPOLEHTHI U ioyn. [[puMeHeHrne TponopIui Py pelIeHUH 3a/1a4.

Jlornueckue 3agaun

Pemenue normueckux 3anad. Peuwenue no2uyeckux 3a0au ¢ nomowwio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpandecKui,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(eceomempuueckue u epaguueckue Memoowl).

CTaTHCTHKA U TeopHsl BEPOSITHOCTEH

Crarucruka

TabnuuHoe u TpaduyecKkoe TPEIACTABICHUE [AaHHBIX, CTOJOYATBIE W KPYTOBBIC
quarpammbl, Trpaduky, MPUMEHEHUE auarpaMM U TpaUKOB AJisi OMHCAHUS 3aBUCUMOCTEH
pETbHBIX BCIIMYWH, W3BJIICUYCHUE WHPOPMANMK U3 TaOMUI, JauarpaMM W TpaduKoB.
OrnucaTenbHble CTAaTUCTHYECKHE TOKA3aTeNM YHCIOBBIX HAOOpPOB: cpemHee apupMeTHYECKOoe,
Meouana, HauOOJbIIEE ¥ HaWMEHbIIIee 3HAUYCHUS. Mepbhl pacCeMBaHUs: pa3Max, oucnepcus u
cmanoapmHoe OmKIOHeHUe.

CrayvaiiHass W3MEHYHMBOCTH. VI3MEHUMBOCTH TpH U3MepeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIULUHAX.

CayuaiiHble coObITHUS

CnyyaitHble OMBITHI (IKCIEPUMEHTHI), dJIEMEHTapHbBIE CIydyalHbIe COOBITHS (MCXOIBI).
BepositHoctn  snemeHTapHbIX  coObITH. CoOBITHS B CIOy4yaillHBIX OKCIEPUMEHTax U
OJIaronpuATCTBYIONIUE dJIEMEHTapHbIE COOBITUS. BeposaTHOCTH ciydallHbIX COOBITHIA. OMBITHI C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMUA COOBITHSAMHU. Kitaccndeckue BEpOSTHOCTHBIC OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmasnenue cobvimuil ¢ nomowpio ouazpamm Jinepa.
IIpomusononoocuvie cobvimus, obveounenue u nepeceuenue codovimui. Ilpasuno cnoowcenus
sepossmuocmeii. Cnyuatinoiii  6vloop. I[Ipeocmasnenue sKkcnepumeHma 6 6ude Oepesa.
Heszasucumvie  cobvimus. Ymnooicenue  eeposmmnocmeii  nezasucumuvix  coOvimuii.
Ilocnedosamenvhuvle Hezagucumvie ucnvimanus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHUAX B
KHU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoocenus, nepecmanosku, ¢axmopuan uucia. Couemanusi u UUCIO
couemanuui. Popmyna uucna covemanuu. Tpeyeonvnuk Ilackana. Onvimosl ¢ OOTLUWUM YUCTIOM
DABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimull. Buluucnenue eepoamuocmeti 6 onvlmax c
npumenenuem Komounamopuwvix gopmyn. Hcneimanusa bepuynnu.  Yenex u  ueyoaua.
Beposmnocmu coovimuii 6 cepuu ucnvimanuti beprynnu.

Cnyuaiinvle éenuuunsl

3nakomcmeo co CaAyuauHbiMUu BeIUYUHAMU HA NPUMEPAX KOHEeUHbIX OUCKDEeMmHbIX
cnyuatnwix eenudut. Pacnpedenenue seposmuocmeit. Mamemamuueckoe odxcudanue. Ceotlicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3akone 6onvuiux uucen. Usmepenue eepossmuocmet.
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HpuMeHeHue 3aKOHA OONbWUX Yucel 6 coyuosocuu, cmpaxoeanuu, 6 3()pa600xpaHeHuu,
obecneyenuu 6€30NACHOCMU HACEICHUSL 8 llp€38blllalele cumyayusix.

3.TemaTuyeckoe MIAHUPOBAHUE ¢ YKA3aHHEM KOJHYECTBA YACOB,
OTBOJMMEIX HA OCBOCHHE KAKI0i TeMbl

7 KJacce
Ne | Paznessl Copep:xanue pasjea Kou-
n/m | NporpaMmMsl BO
JacoB
BeongHoe OObIKOBeHHBIE 1podu./[eficTBHsI ¢ parnOHATBHBIMH 3
[IOBTOPEHHEC yuciaaMu. KoopIMHaThl Ha MIIOCKOCTH.
1 |AnreOpamuveckue | BelpakeHne ¢ NEpPEeMEHHBIMH. 3HAYCHHE  BBIPAKEHHUS  C 28

BBIPA)KCHUS nepeMeHHbIMH. JlomycTrMble 3HaYeHHUS TepeMEHHBIX. TOXIecTBO.

ToxxaecTBeHHbIE TPeoOpa3oBaHUs anreOpanuyecKux BbIPAKEHUM.
Jloka3zatenbcTBo ToXkAeCTB. CTENEHb C HATypaJIbHBIM [1OKa3aTeIeM
u e€ cpoictBa. OpHowieHbl. OAHOWIEH CTaHAAPTHOIO BHJA.
Crenenb opHouneHAa. MHoOrouwieHbl. MHOTOWIEH CTaHAAPTHOTO
Buja. Crenenb MHorouseHa. Cio)keHHe, BBIMUTAHUE U YMHOXKEHUE
MHOTOWIeHOB. DOpMyibl COKpPAIIEHHOIO YMHOKECHMS: KBaApar
CyMMBbl W KBaJpaT pPAa3HOCTU JBYX BBIPAXKEHUW, IPOU3BEIACHUE
Pa3HOCTH M CyMMBI JIByX BbIpaK€HUMU. Pa3iioxkeHrue MHOrodsjaeHa Ha
MHOKUTENIH. BbIHEeceHrne oO0Iero MHOXHTENs 3a ckoOku. Metop
rpynnupoBku. PasHocTh KBaznpaToB JIBYX BbIpakeHud. Cymma u
pa3HoCTh KyOOB IByX BblpaxxeHuil. KBagparusiii TpéxuneH. Kopenb
KkBajgpaTHoro TpéxwieHa. CBOHCTBa KBaJIpaTHOrO TpEXUIIEHA.
Pa3no)keHne KBaJIpaTHOTO TPEXUJIEHA HA MHOKHUTEIH.

2  DyHKIHHA JlexkapToBbl  KOOpAMHATBI HA  IUIOCKOCTH. PopMHpoOBaHUE 18
IPEJICTaBICHUA O METalpeIMETHOM IOHITHH «KOOPAHWHATBD.
CnocoObl 3amaHusi (QYHKIMI: aHaIUTUYECKUM, rpaduyueckuid,
tabmuunelid.  I'paduxk  ¢ynkumn.  Ilpumepst  GyHKUUH,
MOJIyYa€MBIX B IPOLIECCE MCCIEAOBAHUS PA3NIMYHBIX PEATbHBIX
IPOIIECCOB M pelIeHHs 33ahad. 3HaueHue (QYHKIMHU B TOUKE.
CaoiicTBa U rpaduk JuHEHHOW QyHKINU. YTI0BON KO3 HULIUEHT
npsaMoil. Pacmonoxenue rpaduka JIMHEHHOW (QYHKUMU B
3aBUCUMOCTH OT €€ YIJIOBOro KoddduimeHta u CBOOOJHOTO

4JIeHa
3  Crenenn c| CremneHp ¢ HaTypaJbHBIM IIOKa3aTeieM M €€ CBOMWCTBA. 19
HaTypaJbHbIM [IpeoOpa3oBanusi  BBIpOKEHHM, COJEpXKALIMX  CTENEHH C
MoKazaresiem HATYpaJIbHBIM IOKa3aTeeM.
4  MHOrouseHbI OpHowieH, MHorowieH. JlelicTBus ¢  OJHOWIEHaMH U 24
MHOTOWICHAMU (coxenue, BBIYMTAHMUE, YMHOXKCHHE).

PaznoxkeHne MHOTOWIEHA Ha MHOXHUTENW: BBIHECEHHE OOIIETo
MHOXHUTENSI 32 CKOOKH, TPYINIUPOBKA, NpPUMEHEHHE (Qopmy
COKpaIIeHHOTr0 yMHOXeHHs. KBagpaTHbId TpexXulieH, pa3ioKeHue
KBaJPATHOTO TPEXUJIeHA HA MHOXKUTEIIH.

5  (®opmyisl @opMyJIbl  COKpPALIEHHOIO  YMHOXEHHS:  Pa3HOCTb 26
COKpAIIEHHOTO KBaJ[paTOB, KBaJpaT CyMMBbI U Pa3HOCTH.
MHO>KEHHUS

6 Cucremsr YpaBHEHUE ¢ IBYMs ITIepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C IBYMsI 17
ITMHENHBIX nepemeHHbIMU. IloHsITHE CcuUCTEeMBI ypaBHEHMH. PenieHue cucreMsl
YpaBHEHHI ypaBHEHUN.METObI pEnIeHUs] CUCTEM JIMHEWHBIX YpPaBHEHUU C
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MBYMsI TEPEMEHHBIMHU: TpapUUecKuil METOA, METOJ| CIIOKEHUS,
METOJI IOJICTAHOBKH.

lloBropenne  u | Bepipaxenus. Toxnpectsa. CTemeHb C  HATYpalbHBIM 8
CUcTeMaTu3alusd | rokazaresnemM. @OpMyJibl COKPAIEHHOTO YMHOKECHHUS.
y4eOHOI o
MaTepuaia
Hrtoro 140
8 knace
Ne | Paznennl Conep:xanue pasena Koua-
n/m | NporpamMmsbl BO
4acoB
Beoanoe Bripaxxenus. ToxaectBa. CTeneHb ¢ HATypaJIbHBIM 5
IIOBTOPEHUC nokazaresnemM. @opMyJibl COKpaIEHHOTO
YMHOXEHHSI.

1 Parmmmonansnabie MHOXeCTBO paOHAIBHBIX qucell. CpaBHenue 27

BBIPAKCHUS paluroHaNbHBIX Yuceln. [[eficTBUS ¢ pallnOHAIbHBIMU YHCIIAMH.
UucnoBoe paBeHcTBO. (CBOHCTBA 4YMCIOBBIX  PaBEHCTB.
PaBenctBo ¢ mepemeHHol. PemeHue mpoctedmux IpoOHO-
JMHENHBIX YpaBHEHMN. Permenue 3a1a4 Ha HaXOKEHUE YacTH
YHUCla U YMClia 0 ero yacTu. PemieHue 3a1ay Ha MPOLIEHTHI U
poinu. lIpumenenume mnponopuuMii INpu  peUICHUM  3a1ad.
OO6patHas nponopiroHanbHOCTh. I nnepbona

2 KBaznparunie ApudmeTnaeckuii KBaJIpaTHBIN KOpEHb. 25
KOpHHA [IpeobpazoBanue BBIPAYKCHU, coJiepKalux

KBaJpaTHbIE  KOPHU:  yMHOXEHHE,  JICIICHHE,
BBIHECEHHUE MHOXKUTEIS U3-T10J] 3HAKA KOPHSL.

3 KBagparusie KBagparusle ypaBHeHus. HemosHble KBaJpaTHbIE ypaBHEHWS. 26

YpaBHEHUs JIMCKpUMHMHAHT KBaJApaTHOro ypaBHeHHd. DopMyia KOpHEHR
KBajJpaTHOTrO ypaBHeHHs. Teopema Buera. Teopema, oOpatHast
TeopemMe  Bumera.  PemeHue — KBagpaTHBIX  ypaBHEHMIA:
HCIIOJIb30BaHNE (OPMYJIbl Al HAXOXKICHWSI KOpHEW, AHaiu3
BO3MOJKHBIX CUTYaIlMil B3aMMHOTO DPACHOJOXKEHHUS OOBEKTOB
P UX JBUXKEHUH, COOTHOLIEHHS OOBEMOB BBIOJIHAEMbIX
paboT mpu COBMECTHOI paboTe.

4 HepasencrBa UucnoBele HepaBeHCTBAa. (CBONCTBA YHUCIIOBBIX HEPABEHCTB. 25
IIpoBepka cCHpaBeNIMBOCTA HEPABEHCTB IPU  3aJaHHBIX
3HaUYEHMAX InepeMeHHbIX.HepaBeHCTBO ¢ mEepeMEHHOM.
Crporue u HecTporue HEpaBeHCTBA. PelieHue IMHEHHBIX
HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOM NEPEMEHHOM.
PemreHne cucrteM HEpaBEHCTB € OJHOM IIEPEMEHHOM:
nuHelHbIX. MI300paskeHne pelieHns CUCTeMbl HEPaBEHCTB Ha
YHMCJIOBOM NMPSIMON. 3alMCh PEIIEHUS] CUCTEMbI HEPABEHCTB.

S Crenenp ¢ nensiM | Creneds ¢ LedbIM MoKaszaTendeM. IlpeoOpasoBaHue ApoGHO- 9

oKa3aTeJIcM JINHEMHBIX BBIPAKECHUM: CII0KEHUE, YMHOKEHHUE, JIETICHUE.

6 OneMeHThI Tabmuunoe w  rpaduyueckoe  TPEACTABICHHE  JIaHHBIX, 9
CTaTUCTHKH U cTos04aTele W KPYrOBbl€ OUarpaMMbl, rpaduku, MPUMEHEHUE
TeOpUHn auarpamMm M rpaukoB Ui ONMUCAHUS 3aBUCHMOCTEN peaslbHbIX
BEPOATHOCTEH BEJIMYMH, W3BJICUCHHUE HHPOPMALUU U3 TaOIMI, JUarpaMMm U

rpadukoB.CinyJaiiHass M3MEHYMBOCTh. V3MEHUYMBOCTH TIpH|
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HU3MCPCHUAX. Pemenue mormueckux 3aga4. OCHOBHBIE METOABI
pelICHHs TEKCTOBBIX 331a4: apu(pMETHYCCKHU, areOpandeckui,
nepebop BapHAHTOB.

HoBropenue u PauvonaneHble BblpakeHus. KBaapaTHele KOpPHH. 14
CUCTCMaTU3alUsL KBanpatnslie ypaBHenus. HepaBenctBa. Ctenens ¢
y4€eOHOro [IeJIBIM ITOKa3aTeJIeEM.
MaTepuaia
Hroro 140
9 kaace
Ne | Pazness Cogep:xanue pasesa Kou-
NPOrpaMMblI BO
n/ 4acoB
n

Beoanoe PartmonanbsHbie BoipaxeHus. KBaapaTHbie KOpHHU. 2

[TOBTOPCHHE KBanparusie ypaBHenus. HepaBenctsa. Ctenenp ¢
LIEJIBIM TIOKA3aTEJIEM.

1 |KBagpaTtuunas CpoiicTBa (yHKUMI: 00JacTh ONpPENENECHUS, MHOXECTBO 26
byHKLIHSA 3HAYEHHUI, HYJIH, IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHWs U YOBbIBaHWS, HauOONbIIee U
HauMeHbllee 3HaueHus. lccnenoBanue QyHKUMM 10 ee
rpapuky. CBoiictBa u rpaduK KBagpaTHUYHOW (YHKIHUU
(mapabomna). [Toctpoenue rpaduka KBaapaTUIHON QPYHKIIMH 110
toukaM. HaxoxieHue Hynei KBaipaTnaHoi QyHKIIH.
2 |YpaBHeHus U Pemienne  mpocredmmx — ApoOHO-TMHEHHBIX  ypaBHEHMH. 17

HEpaBEeHCTBA C bukBagpaTHele  ypaBHEHMs. YpaBHEHHUS, CBOJAMMBIE K

OTHOM IIEPEMEHHOU JUHENHBIM M KBaapaTHbIM. KBagpaTHOE HEpPAaBEHCTBO M €ro

pemieHus. Pemenne KBaapaTHBIX HEPAaBEHCTB: HUCIOJIb30BAHUE
CBOWCTB M rpaduka KBaApaTMYHOH (DYHKIUHM, METOJ
MHTEPBAJIOB. 3alMCh PEICHNs] KBaJPaTHOTO HEPABEHCTBA.

3 |YpaBHeHus u VYpaBHeHHE ¢ OBYMs NEpEMEHHbIMU. JIMHENWHOE ypaBHEHHE C 18

HEpaBEeHCTBA C JIBYMsI nepeMeHHbIMU.IIOHATHE CUCTEMBl ypaBHEHUH.

BYMS Pemenne cucrempl ypaBHeHHH.MeETOIObl pEIIEHUS CHUCTEM

[IepEMEHHBIMU JUHEHHBIX YpaBHEHHHM C JByMS NEPEMEHHBIMH: TpadudecKuil
METOJI, METOJ CJIOKEHUSI, METOJ NTOACTAaHOBKH.

4 Apudmerndeckas ¥ |Yucnoas MOCIEA0BATENLHOCTD. IIprMephI YHCIOBBIX 16
reoOMETpUICCKaA nocieaoBarelibHOCcTel. beckoHeYHbIe 0ClIeI0BaTEILHOCTH.

[Iporpeccum. Apudmernueckast mporpeccus u ee cBorcTBa. I 'eomerpuueckas
nporpeccusi. Dopmysa oO1IEro wieHa U CyMMBI N MEPBBIX YJIECHOB
apuQMeTHUYECKOl U TeOMETPUUECKOI Mporpeccuii

5 [DnemeHTHI [IpaBuno yMHOXEHMs, TEpPECTaHOBKH, (aKTopHal YHUCIA. 14

KOMOMHATOPUKH U Coueranus n yucio couyerannii. Popmyrna ynuciaa COYETaHNUMN.

Teopuun

BEPOATHOCTEMN

6 [[loBropenne u KBanpatnunas QyHKIusS. YpaBHEHUS U HEPABEHCTBA C 43

CUCTCMaTH3aIUs OJIHOW NIEPEMEHHOW. YpaBHEHUsS W HEPABEHCTBA C

y4eOHOro JIBYMs [IEPEMEHHBIMU. Apudmernueckas 51

MaTcpHaja T€OMETPHUYECKAs] IPOTPECCHH.

Hroro 136
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