Mysaunnanpnoe 001eo6
«Cpennss o6weoGpasosaren

«PaccmoTtpenoy

PyxoBoaurens 11IMO

—A //

)

Copediec s

Iporokon Ne |

«Cornacosanoy

3amecrurens,
AupekTopa no YBP

Pa3zoBaTebHOe Yupexaenue
bHag wKoa Nos r, Bana6anogoy

«YTBepaaeno»

Hupexrop mkomsr

PaGoyasn fiporpamma  no anre6pe 7-9 KJ1accel

PaspaGoran yuurens Maremaruku Bapkanosa E.B.

o6uieobpasoBatenshas mkosna Nes
Mpotokon Nel ot ¥ «

I'. BanaGanoo
2020 rog

Paccmotpero Ha 3acenanuu
Tenaroruyeckoro copera
MOY «Cpennss

r.Bana6anopo »

&#0r,



1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA

"AJITEBPA™
[TporpamMma mo3BoJiieT JOOMBATHCS CIAEAYIOLIUX PE3YJIbTaTOB OCBOCHHS 00pa30BaTeIbHOM
pOTpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHus:

JUYHOCMHbIE:

® OTBETCTBEHHOTO OTHOLICHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOYUYAIOMIUXCS K
CaMOpa3BUTHUIO ¥ CamMOOOpa30BaHUIO HA OCHOBE MOTHMBAllUU K OOyUYEHUIO W
[IO3HAHUIO;

e (hopMUpOBaHHI KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLICHUU U COTPYIHUYECTBE
CO CBEpCTHHKaMH, CTApIIMMH H MJIaJIIMMA B 0Opa30BaTeNbHOU, Y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYIUX BUAAX JESATEIbHOCTH;

® yMEHWUS SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCBMEHHOM peun,
MOHMMATh CMBICT TIOCTAaBJICHHOW 3ajlaud, BBHICTPAMBATh AapPTryMEHTAIHIO, MPUBOANUTH
IIPUMEPHI U KOHTPIIPUMEDHI;

® [IEPBOHAYAIBHOTO TIPEACTABICHUS O MaTeMaTHYeCKOH Hayke Kak cdepe
YeJIOBEUECKOH JeATeIbHOCTH, 00 3Tanax e€ pa3BUTHsL, 0 €€ 3HaUUMOCTH JJIsl pa3BUTHUS
[IUBWIN3ALMN, OCO3HAHMSA BKJIA/Ja OTCUYECTBCHHBIX YYEHBIX B pa3BUTHE MHUPOBOU
HayKH, MaTpUOTU3Ma, yBaKeHUsI K OTeuecTBy

® KPUTHYHOCTH MBIIUICHUS, YMEHHUS pACIO3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATH TUTIOTE3Y OT (haKTa;

® KpEaTUBHOCTU MBILUICHUS, MHUIUATUBbI, HAXOJUUBOCTH, aKTUBHOCTH NPH PELICHUU
apu(pMeTHYECKUX 3ajay;

e YyMEHHUS KOHTPOJIUPOBATh TIPOLECC U pe3yiabTaT Y4YEeOHOH MaTeMaTHYeCKOH
NeSTeTbHOCTH;

e (opMHUpPOBaHMS CIOCOOHOCTH K SMOLMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH;

Memanpeomemuole:

® yYMEHHMS CaMOCTOSTENIbHO OIpPENeNsATh LeId CBOEro OOy4YeHMs, CTaBUTh MU
¢dopmynupoBath ans ceOs HOBbIe 3a7aud B yu€0e, pa3BUBaTb MOTHBBI U
MHTEPECHI CBOEH MMO3HABATEIIBHON JIEATEIbHOCTH;

o CHOCOOHOCTH CaMOCTOSITENIbHO TUIAHUPOBATh AJIbTEPHATUBHBIE MTYTH JOCTHUKEHUS

1eneil, 0Co3HaHHO BbIOMpaTh HauOosee 3(PQeKTUBHBIE CIIOCOObI pelIeHUs] y4eOHBIX U

MIO03HABATENBHBIX 33/1a4;

. YMEHHUSl OCYIIECTBJIATh KOHTPOJb MO 00pa3lly M BHOCUTh HEOOXOAMMBIE
KOPPEKTHUBBI;
o CIOCOOHOCTH  aJIeKBaTHO  OILIEHMBaTh IPaBWJIBHOCTh MM  OLIMOOYHOCTh

BBIMOJIHEHUST y4eOHOW 3amaud, e€ OOBEKTUBHYIO TPYIAHOCTb M COOCTBEHHBIE
BO3MOXHOCTH €€ pEelIeHNUs;

o YMEHHsI YCTaHABJIMBATh MPUYNHHO-CICICTBEHHBIE CBS3H; CTPOHUTH JOTUYECKHE
paccyXIeHus, YMO3aKIOueHUs (MHAYKTUBHBIC, NEAYKTUBHBIE W 1O AaHAJIOTHUH) U
BBIBOJIbI,

o YMEHHsI CO3[aBaTh, MPUMEHATh M MPEoOPa30BBIBATH 3HAKOBO-CHMBOJINYECKUE
CPEICTBA, MOJIENIA U CXEMBI JIJIsl peIIeHHs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

° pa3BUTHS  CIIOCOOHOCTM  OpPraHU30BBIBATH  y4eOHOE  COTPYAHHUYECTBO U
COBMCCTHYIO JCATCIBHOCTH C VYYUTCIEM W CBCPCTHHKAMHU: ONPCACIIAThL LCIIH,
pactipenensaTs (YHKIIUU U POJM yYaCTHHKOB, B3aMMOJEHCTBOBATh W HAaXOAUTH OOIIHE
crocoObl paboThl; yMeHUsT paboTaTh B TPYMIE: HAXOIUThH OOIIee pelieHrne U pa3peniaTh



KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMIA M y4éTa HHTEPECOB; CIyLIaTh NapTHEPA,
(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

. dopmupoBaHus yuyeOHOW U OOIIENOIB30BATEIBCKOW KOMIIETEHTHOCTH B 001aCcTH
HCIIOJIb30BaAHUS nH()OPMAITMOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTEM );

J IEPBOHAYAJILHOTO IPEJICTABICHUsI 00 MIESIX U O METOAAX MaTeMaTHKH Kak o0
YHHMBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

. pa3BUTHS CIOCOOHOCTH BHJIETh MAaTEMATUYECKYIO 33]auy B APYTUX JUCHUTUIMHAX,
B OKPY’KAIOLICH KU3HU;

J YMEHUS HaXOAMUTh B PA3IMYHBIX MCTOYHHUKAX MHPOPMALNIO, HEOOXOAUMYO JIs
pelIeHuss MaTeMaTH4YecKuX MpoOsieM, W MpeACTaBlsATb €€ B IOHATHOH ¢opMme;
NPUHUMATH pPEIICHHE B YCIOBHUSX HEMOTHOW M M30BITOYHOW, TOYHOH M BEPOSTHOCTHOM
nHpopmanuu;

J yMEHUs IIOHMMAaThb M MCIOJb30BaTh MAaTEMaTUYECKHE CpPEICTBA HAarJIAJIHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUISl WJUTFOCTPALIMU, MHTEPIPETAlluH, apryMEHTALUH;

o YMEHUS BBIJBUIATh TUIOTE3bl NPH PEIIEHUM Y4YeOHBIX 3a7ay M IMOHUMaHUS
HE00XO/IMMOCTH UX NPOBEPKHU;

. MOHMMAHHUS CYIIIHOCTH aJlTOPUTMHUYECKUX IPEIIUCAHUM U YMEHUS 1eHCTBOBAThH B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJITOPUTMOM;

J YMEHHMSI CAMOCTOSITEJIbHO CTaBUTh LI, BBIOMPATh U CO3/1aBaTh aITOPUTMBI JUIs
petieHus: yueOHbIX MaTeMaTHIYECKUX MpooIieMm;
o CHOCOOHOCTH IUIAHMPOBATh U OCYIIECTBIIATH JESATEIbHOCTb, HAIIPABICHHYIO Ha
peleHne 3aj1ay UCCIeI0BaTeNbCKOIO XapaKkTepa;
npeomemuuwie:
1)oco3HaHMe 3HAUEHUSI MAaTEMAaTUKHU Il IOBCEAHEBHOM KHU3HH YENIOBEKa;
2)rpesacTaBiIeHUs] O MaTEMaTUYECKOM Hayke Kak cepe MareMaTH4ecKol JesITeNbHOCTH,
00 sTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH I Pa3BUTHS IUBUIN3ALUMY;
3)ymenus paboTaTh C MATEMaTHYECKUM TEKCTOM (CTPYKTYPHUpPOBaHUE, U3BJICUECHUE
HE00X01MMON HH(POPMALIUH), TOYHO ¥ TPaMOTHO BbIPAXKaTh CBOM MBICIIU B YCTHOH U
MUCHbMEHHOW peun, MPUMEHSSI MaTEMaTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIb30BATh
pas3InYHbIe A3BIKK MAaTEMATHKH (CIOBECHBIHM, CUMBOJIMYECKUH, rpaduuecKuil), pa3BUTHS
CIOCOOHOCTH 00OCHOBBIBATH CYXKJIEHUS, TPOBOIUTH KIACCH(UKAIIHIO;
4)BnaneHust 0a30BBIM MOHATHHHBIM aNIapaToM: UMETh MpeJCTaBlIeHUe O 4Kcie, Apoou,
MIPOIIEHTaX, 00 OCHOBHBIX T€OMETPUUECKHX 00BEKTaxX (Touka, mpsiMasi, JIoMaHas, yroll,
MHOT'OYTOJIbHUK, MHOTOIPaHHUK, KPYT, OKPY>KHOCTB, I1ap, chepa u mp.), GopMupoBaHUs
IPEJICTABICHUA O CTaTUCTHUECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHUPE U PA3IUYHBIX
crioco0ax uX U3y4eHHUs,;
S)npakTHYecKH 3HAuYMMble MAaT€MaTH4YEeCKHE YMEHHUS U HaBBIKM, MX IPHUMEHEHUE K
PELIEHUI0 MaTEMAaTUYECKUX U HEMAaTeMaTHUECKHX 3a/1a4, IPEANO0JIaraolue yMEeHNs:
® BBLIMOJIHATH BBIYUCIIECHUS C HATYpPaJbHBIMHU YMCIaMH, OOBIKHOBEHHBIMU U JI€CATUYHBIMU
JIpOOSIMU MOJIOKUTENBHBIMUA U OTPULATENIbHBIMU YUCIIaMU;
® perIaTh TEKCTOBBIE 33124 apU(PMETHUECKUM CIIOCOOOM U ¢ IOMOIIBIO YPaBHEHUH;
® 11300paXkaTh (PUTYpHI HA TIIOCKOCTH;
® JICTI0JIb30BaTh T€OMETPUUECKUH «SI3BIK» JIJIS1 OTIUCAHUS IPEIMETOB OKPYKAIOLLETO MUPA;
® 3MEPSATH JJIMHBI OTPE3KOB, BETMUUHBI YIJIOB, BBIYHUCIATH IUIOIAAN U 00bEMBI QUTYD
® pacrio3HaBaTh U U300pakaTh paBHbIE 1 CHMMETPHYHbIE (PUTYpHI;
® IPOBO/IUTH HECJIOXHbIE MPAKTUUYECKHE BBIYMCIEHUS C MPOLEHTaMH, HCIIOJIb30BaTh
MPUKUIKY U OLIEHKY; BBIIOJIHATH HEOOXOAUMBbIE U3MEPEHUS;



® JICTIOJIb30BaTh OYKBEHHYIO CHMBOJIMKY JUISL 3allUCH OOIIMX YTBEP)KICHHH, (OPMYII,
BBIPAXEHUM, YPABHEHU;

® CTPOUTH Ha KOOPAMHATHOW IJIOCKOCTU TOYKM MO 3aJaHHBIM KOOPIUHATaM, ONpPEIEIIATh
KOOPJIMHATHI TOYEK;

® YUTATh M UCIOJb30BaTh HH(OPMAIHIO, IPEJICTABICHHYIO B BUJIC TaOJIHIIbI, JUArPaMMbl
(cronbuaroit WK KpyroBoii), B rpauaeckom BU/IE;

® pemiath NpocTeine KOMOMHATOPHBIE 33a4H IepeOOpPOM BO3MOKHBIX BapUAHTOB.

Ilnanupyemvoie pezyromamot uzyuenus npeomema «Anzeopa»

7 knace

Buvinycknuk nayuumca:

® [IEPEXOJUTH OT OJJHON (POPMBI 3alMCU K APYrOM, MPECTaBIATh JIECATUYHYIO ApO0b B
BU7Ie OOBIKHOBEHHON M OOBIKHOBEHHYIO — B BUJIE JICCITUYHOM, 3aIUCHIBATH OOJIBIINE U MaJIble
YUCa C UCIIOIb30BAHUEM LIEIIBIX CTEIICHEW IECATKH;

® BHINOJIHATH apu(pMETHUYECKHE JEUCTBUS C pallMOHAIbHBIMH YHCIIAMU, CPAaBHUBATb
palMOHAIbHBIE U JICHCTBUTEIBHBIC YHCIIA, HAXOANUTh B HECIIOKHBIX CIIy4asiX 3HAYCHUs CTEIECHEN
C HaTypaJbHBIMH IIOKA3aTEIIIMH, HAXOAUTh 3HAYECHUS YMCIIOBBIX BBIPAKCHUM;

® OKPYTJIATH LieJIble YKcia U AeCATUYHbIE Apo0u;

e 3anuceIBaTh alreOpanyeckue BhIpakeHUsl, HaXOAUTh 3HAUE€HHUE alnredpanyeckoro
BBIPAXKCHMUS;

® 3aNUCBHIBaTh B CTAHAAPTHOM BH/JIE: YUCIIA, OJTHOWIEH W MHOI'OYIICH;

® BBINOJIHATE OCHOBHBIE JEHCTBHUSA: CO CTENIEHSMH C HATypPaJbHBIMU IIOKA3aTEIsIMH, C
OJIHOWICHAMHU U MHOTOYWJICHAMU;

® [IPUMEHATH (POPMYJIBI COKPAILIEHHOTO YMHOXKEHUS, BHITIOIHSATH TOXK/IECTBEHHbIE
npeoOpa3oBaHMs;

® yYMETh PACKJIaAbIBaTh MHOTOUYJIEH HA MHOKUTEIH;

® YCTAaHABJIMBATh PABHOCUJIBHOCTh YPABHEHMI, pelIaTh JIMHEWHBIC YPABHEHUS C OJTHUM
HEU3BECTHBIM;

® penaTh JIMHEMHBIC YpaBHEHUS, JA€JIaTh IPOBEPKY MPH PELICHUN YPABHEHUI U CHCTEM
YpaBHEHUN;

® peniaTh TEKCTOBBIE 3aJJa4M HA COCTABIICHNUE YPABHEHUM C OJJTHOM MEPEMEHHON U IBYMS ,
MHTEPIIPETUPOBATH MMOITYYEHHBIN pe3ynbTaT, IPOBOJAUTH OTOOP PELICHUMN UCXO0as U3
(bOpMYITUPOBKH 3a/1a4u;

e 1300pakaTh YKciIa TOUKaMHU Ha KOOPJUHATHOHN MPsSMOii;

® OIIPEACIIATh KOOPAUHATHI TOUYKH IIJIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU
KOOpJMHATaMH;

® yMETh PeIIaTh CUCTEMbl ypaBHEHUH: TpapruecKu, CHocoOOM MOJICTAHOBKH, CITIOCOOOM
CJIOYKEHUS;

® OIIMCaHMs 3aBUCUMOCTEN MEXTY (PU3NUECKUMU BETHYMHAMU.
BbINyCKHUK noyuum 603M0HCHOCHIb HAYUUMbCA:
Pemate HecoXKHbBIE MPAKTHUECKUE PACUETHBIE 33]1a4d, B TOM YHUCIIE C UCIIOIb30BaHUEM (IIPH
HE00XO0/IMMOCTH) CIIPAaBOYHBIX MAaTEPUANIOB, KAJIBKYIATOPA, KOMIIBIOTEPA; YCTHON NMPUKUAKH U
OLICHKH pe3yJIbTaTa BBIYUCICHUN C UCIIOJIB30BAHUEM PA3IUYHBIX [IPUEMOB; UHTEPIIPETALUN
PE3yNbTATOB PEHIEHUS 3a/1a4 C y4ETOM OTPAHUYEHHM, CBI3aHHBIX C pEaIbHBIMHU CBOMCTBAMU



paccMaTpUBaEMBIX IIPOIECCOB U SIBJICHH. BHIOIHATH apuPpMeTUYECKUE AeUCTBUS C YUCTIaMH,
3aMyCaHHBIMH B CTAHJAPTHOM BHUJI€. HAXOIUTH HauOOJIbIIIee U HAaUMEHbIIEee 3HAUYCHHE
anreOpanyecKrX BhIPa)KEHHIL; BBITIOIHATH TOXK/IECTBEHHBIE TPe0Opa3oBaHus MPOCTEHIIINX
BBIPAXEHU, COIEPIKALUX [TapaMETP; PELIaTh NPOCTEUIINE YPaBHEHU S, JAIOLIUE BO3MOXKHOCTD
IPUMEHHUTD (POPMYIIBI COKPAILIEHHOTO YMHOXECHHS; HAXOAUTh HYKHbIE ()OPMYJIBI B CIIPABOYHBIX
MaTepualax; peuarb HECTaHAAPTHBIE 33Ja4M C OAHOU IEPEMEHHOM U ABYMsI IEPEMEHHBIMY;
rpaduyecKky WLTIOCTPUPOBATH YPABHEHUS C IBYMSI HEU3BECTHBIMU HAX0OUMb PELIICHUS
<OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTeMaTHYeCKUe
CPENCTBA; co30asams MPOAYKT (Pe3yabTaT MPOCKTHOU JAESATENbHOCTH), ATl U3yUEHUS U
ONMCAHUS KOTOPOT'O UCIIONIB3YIOTCS MaTEMaTHUECKUE CPEICTBA; OBJIAJIETh METOJAMH PELICHUS
3a[a4 Ha BBIYMCIICHUS M JOKA3aTeIbCTBA: METOAOM OT POTUBHOTO, METOJIOM Iiepedopa
BapUaHTOB; HAXOOUMb PEUICHUS «OKM3HEHHBIX» ( KOMIIETEHTHOCTHBIX ) 3a71a4, B KOTOPBIX
HCIIOJIb3YIOTCSl MAaTEMATUYECKUE CPEICTBA; c030a8amsb NMPOLYKT (PE3yIbTaT MPOEKTHOM
JESTENIbHOCTH ), AJIs1 U3YUEHHUS U OMKCAHUSI KOTOPOT'O UCIOB3YIOTCS MaTeMaTUYECKUE CPECTBA
ONUCaHUs PEAbHBIX CUTYallUH HA A3bIKE MAaTEMATHUKHU.

8 kuace
BeinyckHuk 8 kiacca HayuMTes:
Bripakatp uncia B 5KBUBAICHTHBIX (hopMax, BEIOMpasi HanboJsiee moIX0AAIIYI0 B 3aBUCHIMOCTH
OT KOHKPETHOW CHTyaluu;
CPaBHMBATb U YIOPSA0YMBATh PALlMOHATIbHBIE YHCIIA;BBINOIHATH BBIYMCIICHUS C
palMOHATIbHBIMU YHCIIAMU, COYETasl YCTHHIE U NMCbMEHHBIE TPUEMBI BBIUMCIICHUN, IPUMEHEHNE
KaJIbKYJIITOPA;0lepUpPOBATh MOHATUEM KBaIPATHOTO KOPHS, IPUMEHSTH €r0 B
BBIUMCJICHUSIX ;BBITIOJIHATH IPE0OpPA30BaHUs BBIPAKECHH, COIEPIKALINX CTEICHH C [EIbIMU
MOKAa3aTeSIMKU U KBaIpAaTHbIE KOPHU;BBITIOIHATH TOXK/IECTBEHHBIE IPEOOPa30BaAHUS
paloHaIbHBIX BBIPAXKEHUH HA OCHOBE MPABUII C alredpandeckKuMu Ipo0sSMU;pelIaTh OCHOBHBIE
BH/IbI PAlIMOHAJIBHBIX YPABHEHUH C OJTHON MEPEMEHHON;TIOHMMATh YPAaBHEHHE KaK BaXKHEUIIIYIO
MaTeMaTUYECKYI0 MOJIENb JIJIsl ONMCAHUS U U3YyUEHHs pa3HOOOPa3HBIX pealbHbIX CUTYAlUH,
pelaTh TEKCTOBBIE 3a/1a4H;
MOHMMATh U UCTOJIb30BaTh PYHKIIMOHAIbHbBIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaYEHHUS );CTPOUTH TpaUKU dIeMEHTAPHBIX (QYHKIIUN; UCCIIEOBATh CBOMCTBA YMCIOBBIX
GyHKIMI Ha OCHOBE M3YYEHUS MOBEACHUS UX TPaPUKOB; MOHUMATh (DYHKIIUIO KaK BAXKHEUIITYIO
MaTEMaTHYECKYIO MOJIENb JIUIsl ONMCAHUS MPOLIECCOB U SIBJICHUH OKPYXKArOIIEro MUpa,
MPUMEHSTh (DYHKIIMOHABHBIN S3BIK JIJIs1 OMUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITY
(GU3NUEeCKUMU BeTMUMHAMM; Y YEHHUK HAyYUTCs UCIIOJIb30BaTh MPOCTEHIIINE CIIOCOOBI
IIPEJICTaBICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX. YUEHUK HAYYUTCS HAXOJUTh
OTHOCHUTEJIbHYIO YacTOTY;
BeinyckHuk 8 Ki1acca moJIy4MT BO3MOKHOCTD!
HAyYUTHCS UCIOIb30BATh MPUEMBIL, PALIMOHAIN3UPYIOIINE BBIUNCICHHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATH BHIYMCIICHUS, BBIOUPAS MOAXOISIIUHN ATl CUTYaI[UH CTI0CO0; BBITIOTHSITh
MHOTOIIIarOBbIe MpeoOpa3oBaHus PallMOHATBHBIX BRIPAXKCHUM, TPUMEHSS ITUPOKUN HAbOP
CHoco00B U NMPUEMOB;
OBJIQJIETH CTICLIMAIBHBIMU TPUEMAMU PEIICHUS YPAaBHEHU; YBEPEHHO IPUMEHSTH anmnapar
YpaBHEHUH I pellieHus: pa3HOOOpa3HbIX 33]a4 U3 MaTEMaTUKH, CMEXHBIX ITPEIMETOB,
MPAKTUKHU; TPOBOJAUTH UCCIIEIOBAHMUSI, CBA3aHHbBIE C U3yUYEHHEM CBOMCTB (YHKIUH, B TOM YHCIe
C UCTOJIb30BaHNEM KOMIThIOTEPA; HA OCHOBE TPa(UKOB U3yUEHHBIX (PYHKITUI CTPOUTH OoJiee
CIOXkHbIE TpaduKH (KyCOYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY TOUKAMH U T. 11.);



HCIIOJIH30BaTh (DYHKIIMOHAJILHBIE TIPEICTABIICHUS M CBOMCTBA (DYHKIIUN JIJISI pEeIICHUS
MaTEeMaTUYECKHX 3a/1a4 U3 Pa3IMYHBIX Pa3esioB Kypca;
Y4eHUK MOTYyYUT BO3MOXKHOCTH MPHOOPECTH IEPBOHAYANBHBIN OIBIT OPTaHU3aIK cOOpa
JAHHBIX HpI/I HpOBeI[eHI/II/I onpoca OGH_ICCTBGHHOI‘O MHCHUA, OCYH_ICCTBJISITB HUX aHaJIu3,
MPEJICTABIISITh PE3YNIBTATHI ONIPOCa B BUIE TAOIUIIBI, THATPAMMBI.

9 kJaacc

BbInyCKHUK HAy4YHTCsl: BBIpA)XaTh YMCIIa B SKBUBAIEHTHBIX (hopMax, BbIOMpas Hauboiee
MOJXO/ISAUIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalluH;
BBITOJIHATH BHIYMCIEHUS C PALlMOHAIBHBIMHM YUCIIAMHU, COYETask YCTHBIE U MUCbMEHHbIE TPUEMBI
BBIUUCIICHUH, IPUMEHEHNE KaJIbKYIATOPA,;
UCMONb30BaTh B XOJIe pELIEHHs 3aJady dBJEMEHTapHble [PEICTaBJICHUsS, CBS3aHHbIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEITMYUH.
pelatb OCHOBHBIE BMJIbl PAallMOHAJIBHBIX YPAaBHEHUHW C OJHOW INEPEMEHHOW, CHUCTEMBI ABYX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU;
[OHUMAaTh YpaBHEHHME KaK BAa)XKHEHIIYI0 MAaTEMaTHMUYECKYI0 MOJEINb JJIS ONUCAHUSA U HU3Y4EHUs
pa3HOOOpa3HBIX  pEANbHBIX CHUTYallMid, pemarb TEKCTOBBIE 3aJaud  anreOpamyecKum
METOAOM;IIPUMEHTh  TpadUvecKue TPEACTABICHUS ISl HCCICNOBaHHMA  ypaBHEHHIA,
UCCIICIOBAaHUSL U PELICHHUS CUCTEM YpaBHEHHUH C JBYMs ME€PEMEHHBIMU.PEIIATh KBaJpaTHbIE
HEpaBEHCTBA C OMOpPOil Ha rpaduyeckue MpeACTaBICHUS;IPUMEHATh anmnapar HepaBeHCTB IS
peleHus 3aa4 U3 Pa3IUYHBbIX pa3[esioB Kypca.llOHMMaTh W MCIIOJIb30BaTh (DYHKIMOHAJIbHBIE
MOHSATHUSL U SI3bIK (TEPMUHBI, CUMBOJHYECKHE O0O3HAUEHUs);CTPOUTh T'paUKU 3JIEMEHTAPHBIX
(GyHKIMI; MccleaoBaTh CBOMCTBA YMCIOBBIX (PYHKIIMM HAa OCHOBE M3y4YEHHS IOBEJIEHUS HUX
rpaduKOB;IOHUMATh (DYHKIMIO KaK Ba)KHEHIIYI0 MaTeMaTHMYeCKyl0 MOJAEIb JJsl ONUCAHHUs
IPOILIECCOB U ABJICHUN OKPYXKAIOIEro MUpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3bIK /Ul ONMUCAHUS
U WCCIIEIOBaHMS 3aBUCUMOCTEN MEXIy (U3NYECKUMHU BEIMYMHAMU.IMIOHUMATh M MCHOJIb30BaTh
A3BIK MOCJIEI0BATENbHOCTEN (TEPMUHBL, CAMBOJINYECKHE 0003HAUEHUS);
OPUMEHATh (HOPMYJIbI, CBSI3aHHbIE C apU(pMETHYECKOW M TI'e€OMETPUYECKOM mporpeccuen, u
anmapar, cOpMHUPOBAHHBIM MPH U3YYEHUH JAPYIHX Pa3/eloB Kypca, K PElIeHHUI0 3ajay, B TOM
YHClle ¢ KOHTEKCTOM U3 PEeabHOM JKU3HU.MCIOJIB30BaTh MPOCTeHIINe cocoObl MpeaCcTaBIeHUs
U aHaln3a CTATUCTHUYECKUX JIAHHBIX.HAXOIUTh OTHOCHUTEIBHYIO 4YacTOTy U BEpPOSTHOCTH
CJIy4yaifHOrO COOBITHS.pelIaTh KOMOMHATOPHBIE 3a/laud Ha HaXOXKICHHWE YHcia OOBEKTOB HIIU
KOMOUWHAIHH.
BoinyckHuk MOJIYYUT BO3MOKHOCTb:HAYyYUTHCS HCIIOJIb30BaTh PUEMBI,
paloOHAIU3UPYIOUINE BBIYUCICHUS, MPUOOPECTH MPHUBBIUKY KOHTPOJIUPOBATH BBIYMCIICHUS,
BbIOMpAsi MOJAXOAALIMNA JJIi CUTyalluu CIIOCO0; pa3BUTh MPEACTABICHUE O YHCIE U YHUCIOBBIX

CUCTCMAax OT HATypaJbHBIX 10O JIeCTBUTEIbHBIX quceil; O poJH BBIYHCICHHH B



IPAaKTUKE;BBINOIHATE MHOIOLIATOBBIE MPEOOPa30BaHMsl PALlMOHAIBHBIX BBIPAKEHUH, MPUMEHSA
MIUPOKUKA HabOp crmocoboB M NPUEMOB; OBNIANCTh CICHUATIBHBIMH NPUEMAMH PELICHUS
YPaBHEHUN M CHUCTEM YPaBHEHHMI;YBEPEHHO NPHUMEHATH amnmnapar yYpaBHEHUW Uil pELICHUs
pasHOOOpa3HbIX 3aJad M3 MaTeMaTUKHU, CMEXKHBIX IPEIMETOB, IPAKTUKHU; HPUMEHSThH
rpaduyeckue NnpeicTaBlIeHus Ul UCCIel0OBaHNs YPAaBHEHUH, CUCTEM YPaBHEHUI, colepiKaliux
OykBeHHBIE K03()(DUIIMEHTHI;, pa3HOOOpa3HBIM MpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO
IPUMEHSATH anmapaT HEPaBeHCTB [UIA PEHICHUs] pa3HOOOpa3HBIX MaTeMaTHYECKUX 3a/1a4 U 3aja4
U3 CMEXHBIX IPEIMETOB, IPAKTUKHU;IPUMEHATh Trpaduueckue OpeicTaBiIeHUs AN
VICCIICJOBAHMUS HEPABEHCTB, CUCTEM HEPABEHCTB, CoJleprKalInX OyKBEHHbIE
K03 PHUIMEHTHI, IPOBOIUTH MCCIIECIOBAHUS, CBSI3aHHBIE C U3yYCHHEM CBOMCTB (DYHKIHI, B TOM
YHCIIie C MCIOJb30BAaHHEM KOMIIBIOTEpA; Ha OCHOBE TI'PAaQHUKOB M3YYCHHBIX (YHKIHU CTPOHTH
O6onee  cinoxHble rpaduku  (KyCOYHO-3aJaHHble, C  «BBIKOJOTBIMM»  TOYKaMH U
T. I1.);HCTI0JIb30BaTh (DYHKIMOHAJIbHBIE IPEJICTABICHUs W CBOHCTBA (QYHKUMH JUIsl peLIeHUs
MaTeMaTHYECKUX 3a7ad W3 Pa3IMYHBIX pa3fesioB Kypca, pemaTh KOMOWHUPOBAHHBIE 337aul C
npuUMeHeHHeM (opMyn N-ro wWieHa W CyYMMbl MEpPBBIX N UIEHOB apU(METUYECKOH U
TEOMETPUUYECKON IPOrpeccuy, MNPUMEHssl IpPU 3TOM amnapar yYpaBHEHUH U HEPaBEHCTB;
IOHUMAaTh apU(METHUYECKYI0O U T€OMETPUYECKYI0 MPOrpeccCHI0 Kak (YHKLIHMU HaTypajJbHOIO
apryMeHTa; CBs3bIBaTh apU(PMETUUYECKYIO IIPOIPECCUI0 C JIUHEHHBIM POCTOM, F€OMETPUUECKYIO
— € JKCIOHEHLMAJIbHBIM POCTOM; MPHOOPECTU NEPBOHAYAIBHBIM OMNBIT OpraHU3aluu cOopa
JAHHBIX TP TPOBEJCHMM OINpoca OOLIECTBEHHOTO MHEHMs, OCYLIECTBIATh WX aHAIU3,
OpPEACTaBIATh pe3yidbTaThl oONpoca B BUAE TaONMIbI, JUArpaMMbl; [PHOOPECTH OIBIT
IIPOBE/ICHUS CIIy4allHBIX JKCIEPUMEHTOB, B TOM 4YHCJIE€ C IOMOIIBIO KOMIIBIOTEPHOIO
MOJICJINPOBAHUsS, WHTEPNPETAllMM HX pe3yJbTaTOB; HAYYHUTHCS HEKOTOPBIM CIIEHHAIBHBIM
npruémam peleHusi KOMOMHATOPHBIX 3ajiay.

B pesyabTare n3ydenus y4e0HOro npeamera «Ajaredpa» Ha ypoBHe OCHOBHOIO
o0pa3oBaHus

Apudmernka

BbinyckHUK HayuMTCS:

-[IOHUMAaTh OCOOEHHOCTH JAECATUYHON CUCTEMBI CUMCIICHHUS;

-MCIOJIb30BaTh MOHSTHS, CB3AHHBIE C AEIIMMOCTBIO HATYpaIbHBIX YHUCEIT,

-BBIpaXKaTh YKCJIa B SKBUBAIECHTHBIX (hopMax, BIOMpas Hanbosee MoIXOASIIYI0 B 3aBUCIMOCTH
OT KOHKPETHOM CHTyaluu;

-CpaBHUBATh U YIOPSAJOUYNBATh PALIMOHAJIBHBIE YNCIIA;

-BBINOJIHATH BBIYMCIICHNS C PAallMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIE U MIHCbMEHHBIE TPUEMBI
BBIUNCJIEHUH, TPUMEHSTH KAJIbKYIIATOD;

- HCTIOJIb30BaTh IIOHATHS U YMEHUS, CBA3aHHBIE C MPONOPIHOHAIBHOCTHIO BETUYHH,
IIPOLICHTAMHU, B XOJI€ PELICHUSI MaTEMAaTUYECKHX 3a/1a4 U 3a]1a4 U3 CMEKHBIX IIPEIMETOB,
BBIIIOJIHSTH HECJIOXKHBIE TPAKTUYECKUE PACUETHI;

- aHAJIM3UPOBATH IPaUKH 3aBUCUMOCTEHN MEXly BeTMUMHAMHU (pacCTOsIHHUE, BpeMs,
TeMIeparypa u T.IL.).



BbInyCKHUK NOJYYHT BO3MOKHOCTD:
- IO3HAKOMHUTHCS C MO3UIIMOHHLIMA CUCTEMAMM CUMCICHHUS ¢ OCHOBAHUSIMU, OTJIMYHEIMHU OT 10;
- yrayOuTh B Pa3BUTh MPEJICTABICHUS O HATYPATbHBIX YHCIaX U CBOMCTBAX JICTUMOCTH;
- HAYYUThCS UCIIOJIH30BATh MPUEMBI, PAITMOHATM3UPYIOIINE BBIYMUCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOUPAS ITOAXO SN IS CHTYaIlH CIIOCO0.
Yucnosvie u OykeeHnHble 8blparceHusn. Ypasnuenus.
BbInyCKHUK HAy4yMTCSH:
- BBITIOJIHSATH OTIEPAIMH C YUCIIOBBIMU BBIPAKCHUSIMU;
- BBITIOJTHSATH TIPe0Opa3oBaHusi OYKBEHHBIX BRIPAKEHUH (pPaCKpBITHE CKOOOK, IPUBEICHUE
MOJA00HBIX CIaraeMbIX);
- pelaTh JIMHEWHBIC YPaBHEHHUS, PEIIATh TEKCTOBBIC 3314 allreOpandecKuM METOIOM.
BhInyCKHUK MOJYYHT BO3MOKHOCTD:
- pa3BUTH MPENICTABICHUS O OYKBEHHBIX BRIPAKEHUSIX U UX MPEOOPA3OBAHUSX;
- OBJIAJICTh CHECIUATBHBIMH MPUEMAMH PEIICHUST YpaBHEHUH, IPUMEHSATH anmnapar ypaBHEHHH
JUTSL pEILIEHUS KaK TEKCTOBBIX, TaK U MIPAKTUYECKUX 3a]1ad.
Inemenmul cmamucmuku, eepoasmuocmu. Komounamopuuie 3adauu.
BbInyCKHUK HAay4YuTCH:
-MCTIOJIb30BaTh MPOCTEHIIINE CIIOCOOBI MPEACTABICHHUS U aHAIM3a CTATUCTHYCCKUX JTAHHBIX;
- pemaTh KOMOMHATOPHEIC 3a/1a9M Ha HAXOXKACHUE KOJIMYECTBA OOHEKTOB MM KOMOWHAITHH.
BbInycKHUK MOJYYUT BO3MOKHOCTD:
- IPUOOPECTH NIEPBOHAYAILHBIN OIBIT OPTaHU3AIMH cOOpa TaHHBIX IIPH MTPOBEICHUH OIpoca
00IIECTBEHHOT'O MHEHUS, OCYIIECTBIISTh UX aHANIU3, IPEJCTABIISITh PE3YJIbTaThl OMPOCa B BUJIE
TaOJHIIBI, TUATPAMMBI;
- HayYUTHCS HEKOTOPBIM CHEIHAIBHBIM MPUEMaM pelIeHns] KOMOWHATOPHBIX 3a7au.
As12ebpauuecKue 8blpaxceHus
Buvinycknuk nayuumcs:

® ONEpPUPOBATH MOHATHUSAMHU «TOXKIACCTBOY», «TOXKICCTBEHHBIE IPEOOPA30BaAHNUSIY», PEIIATh

3a/1a4yM, cojeprkaiue OyKBeHHbIE TaHHbIe, paboTaTh ¢ GOpMyllaMu;
® OINEepUpOBaTh NOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCICHUSX;
®  BBITNOJHATH NMPE0OPa30BAHUS BBIPAKEHUM, COAEPKAIINX CTETICHU C IETBIMU

MOKa3aTeJsIMHA U KBaApaTHBIE KOPHH;
®  BHINOJHATH TOX/IECTBEHHBIE IPe00Pa30BaHuUs PAlIOHAILHBIX BRIPAKCHUN HA OCHOBE
NpaBWJI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMH Ipo0sMu;
®  BBINOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKHUTEIH.
Boinycknuk noyuum 603M0MCHOCHIb:
®  BBINOJHUTH MHOTOILIATOBBIE MPE0OPa30BaHMs pallMOHATBHBIX BBIPAXKEHUH, TPUMEHSS
HMIMPOKHUNA BBIOOP CIIOCOOOB U MPUEMOB,;
® [IPUMEHSATh TOXKIECTBEHHBIE MPEOOPA30BaHMsI Ul PELICHUS 3aj1ay U3 Pa3IMUHbIX
pasziesnoB Kypca.
YpaBHeHus
Buinycknuk nayuumcs:
e pemarb OCHOBHBIE BH/IbI PAlIMOHATIBHBIX YPABHEHUN C OJHOM MepeMEeHHOM, CUCTEMBI
JIBYX YpaBHEHMI C IByMsl I€pEMEHHBIMU;
® [IOHMMAaTh YPaBHEHHE KaK BOXHEUIITYIO MATEMaTHUECKYIO MOJIEIb TSI OTIMCAHUS
U3y4eHHs pa3HOOOPa3HBIX PEaTbHbIX CUTYalluH, pelIaTh TEKCTOBBIE 3a/1a4H
anreOpanyeckKuM METOIOM;
® TPHUMEHSATH rpaduIecKre MPeACTABICHNUS IS HCCICIOBAHUS YPaBHEHUH, NCCIIEOBAHUS
U pelIeHUs CUCTEM YpaBHEHHH C IByMsI IE€pEMEHHBIMHU.



Boinycknuk nonyuyum 603mMO0x4CHOCHIb:

e OsBnaaeTh CrielHaIbHBIMU MPUEMAMU PEUICHUS] YPABHEHU U CUCTEM YPaBHEHU;
YBEPEHHO MPUMEHSTH anmnapaT YpaBHEHHH JUIs pelIieHns pa3HoO0pa3HbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, IPAKTHKY;

e [IpumensTs rpaduyeckue nNpeacTaBICHUs s UCCIEAOBAHNS YPaBHEHUN, CHCTEM
ypaBHEHUH, coepKalux OyKBeHHbIE KO PHUITUEHTHI.

HepaBencrBa
Buvinycknuk nayuumcsa:

e [loHuMaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHYIO C OTHOIIICHHEM HEPaBEHCTBA,
CBOICTBA YUCIIOBBIX HEPABEHCTB;

e Pemars JIMHEHBIE HEPABEHCTBA C OAHOU IIEPEMEHHOM U UX CUCTEMBI; PEIIATh
KBaJIpaTHbIE HEPABECTB C OMOPOI Ha rpaduueckre NpeaCTaBICHUS;

e [lpumeHsATH anmapaT HEPABEHCTB JJIs PELICHUS 3a7a4 U3 Pa3IMUHBIX pa3/ieioB Kypca.

Boinycknuk nonyuum 603moxicHOCHb:

e OsyafeTh pa3IU4YHbIMU IPUEMAMU J10KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh
annapaTHEPaBEeHCTB JUIsl pEIICHUs Pa3HOOOPa3HbIX MATEMAaTUUYECKHUX 3a/]1a4, 3a]a4 U3
CMEXHBIX IIPEIMETOB U NMPAKTUKH;

o [TpumensTh rpaduyeckre MpeaCTaBICHUS IS HCCIIEJOBaHUS HEPABEHCTB, COCPIKALIIX

OykBeHHBIE KO3 PUITMEHTEI.

YucioBble MHOKECTBA

Boinycknuk nayuumcesa:

J [ToHnMaTh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHbBIE C IOHATUEM MHOXECTBA,

BBITOJIHATH ONEPALMU HaJl MHOXKECTBAMU;

. Hcnonb30BaTh HaYaNbHbIE MIPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCEIL.

Boinycknuk nonyuum 603mMoxHcHOCHIb:

e PasBuBarh IpencTaBICHUE O MHOXKECTBAX;

e Pas3BuBarh npe/CTaBICHNUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HAaTypaJIbHbBIX YUCEI 10
JENCTBUTENBHBIX; O POJIM BBIYMCIIEHUN B IPAKTHKE;

e Pa3BuTh 1 yrnyOuTh 3HaHUS O JECATUYHOM 3aNMCH IEHCTBUTENbHBIX YHCET
(mepuouYecKue 1 HeMepHOINIECKIe TPOOH )

DOyHKIUH

Buinycknuk nayuumcesa:

o [Tonumarsb 1 uCnoab30BaTh QYHKIIMOHAIbHBIE IOHATHS. A3BbIK (TEPMUHBL,

CUMBOJINYECKUE 0003HAUCHUS );

. Crpouts rpaduku 371€MEeHTapHbIX PYHKIIMM, UCCIIEIOBATh CBOMCTBA YNCIIOBBIX (PYyHKUINN

Ha OCHOBE M3y4Y€HUS MOBEJEHUS X IpadUKoB;

e [loHumaTh QYHKIMIO KaK BaKHEHIIIYI0 MAaTEMATUYECKYIO MOJIENb JIsl OUCAHMSI POLIECCOB
U SIBJICHUM OKPYXAIOIIero MUpa, MPUMEHATh GYHKIIMOHATbHBIN S3bIK JJIs1 OIUCAHUS U
MCCJIEIOBAHMSI 3aBUCUMOCTEN MEXYy (PU3NUECKUMH BETMYMHAMY;

e [loHMMAaTh U UCTIONB30BATH SI3BIK MTOCIIEIOBATEIBHOCTEN (TEPMUHBI, CAUMBOJIMYECKHE
0003HaYEeHHUST)

[TpumeHATH popMyIIbI, CBSI3aHHBIE C ApU(YMETHUECKOW M FeOMETPUUECKOM MPOrpeccusMu, u

anmnapar, c(opMHpPOBaHHBINA MPHU U3YUEHUH IPYTHX PA3/EIOB Kypca, K PELIESHHUIO 3a7a4, B TOM

YHCJIe C KOHTEKCTOM U3 PeaTbHOM KU3HU.

Boinycknuk nonyuum 603mo0x4cHOCHIb:



[TpoBOANTH HCCIEIOBAHUS, CBSI3aHHBIC C U3YUEHHUEM CBOWCTB (DYHKIIMHU, B TOM YHCIIE C
WCITOJIb30BaHNEM KOMITBIOTEpA; Ha OCHOBE IPaMKOB M3YUYCHHBIX (YHKIIUNA CTPOUTH OoJiee
CIIOXHBIE TpapuKu (KyCOYHO-3aJaHHBIE, C BBIKOJIOTHIMHA TOUKAMH U T.II. );

Hcnonk3oBaTh (YHKIIMOHATBHBIC TIPEICTABICHHUS] U CBOMCTBA (DYHKIIUU PEIICHUS
MaTeMaTUYECKUX 3aa4 U3 Pa3IMYHbIX pa3/ieloB Kypca;

e Pemats KOMOMHUPOBAHHBIE 33/1aYU C PUMEHEHUEM (POPMYJ N-TO YJICHA U CYMMBI
NEPBBIX N WICHOB apu(hMETHUECKONW U T€OMETPUIECKOM MPOTPECCHid, IPUMEHSISI IPH
9TOM aImapar ypaBHEHUN U HEPABEHCTB;

e TlonumaTh apu(METHIECKYIO U TEOMETPHUECKYIO TTPOTPECCUH KaK (QDYHKIIUU
HATYpaJIbHOTO apTyMEHTa; CBS3bIBATh apU(PMETUUYECKYIO MPOTPECCHIO C TUHEHHBIM
POCTOM, TEOMETPUUECKYIO - C IKCIIOHEHIIMATILHBIM POCTOM.

DJieMeHTbI NPUKJIATHOH MATEMATHKHI
Boinycknuk nayuumcesa:

e licnonb30BaTh B X0J1€ PEIICHUS 33714 dJIEMEHTAPHBIC MTPEACTABICHUS, CBSI3AHHBIC C
npUOIMKEHHBIMY 3HAUCHUSIMU BEJIMYUH;

e lcnonb30BaTh MpocTeliliie CrOCOOBI MPEACTABICHHUS U aHATN3a CTATUCTUYECKUX
JTAHHBIX;

e HaxoauTh OTHOCUTENBHYIO YACTOTY M BEPOATHOCTH CIIy4ailHOTO COOBITHS,

e Pemats KOMOMHATOPHBIE 3a/1a4HM HA HAXO0XACHUE YHCIa O0BEKTOB UM KOMOWHAIUH.

Boinycknuk nonyuyum 603MO0XMCHOCHIb:

e [loHATH, UTO YUCIIOBBIE JaHHBIC, KOTOPBIE UCTIOIB3YIOTCS JIJIsl XapaKTEPUCTUKH 0OBEKTOB
OKPY’KAIOIIEero MUpPA, ABJIAIOTCS MPEUMYIIIECTBEHHO TPUOIMKEHHBIMU, YTO 110 3aIIUCH
npUOIMKEHHBIX 3HAYSHHM, COJIEpKaINXCs B MH()OPMAIIMOHHBIX HCTOUHUKAX, MOXKHO
CYIUTH O TMOTPEIIHOCTH MTPUOIKCHHUS,

o TloHATH, UTO MOTPENIHOCTH PE3YNbTaTa BEIUMCICHUN JOMKHA OBITH COM3MEPUMA C
MOTPEUTHOCTHIO UCXOIHBIX JAHHBIX;

e [IpuoOpecTu nepBOHAYATBHBIN OMBIT OPraHU3alUK cOOpa JaHHBIX MIPH MPOBEICHUN
orpoca 0OIECTBEHHOTO MHEHUSI, OCYILIECTBIIATh UX aHAIIN3, TPEICTABIATh PE3yIbTaThI
orpoca B BUJIE TaOIUIIbI, AUATPAMMBI;

e [IpuoOpecTu ONBIT MPOBEICHUS CITyYalHBIX SKCIIEPUMEHTOB, B TOM YHUCJIE€ C IIOMOIIBIO
KOMITBIOTEPHOTO MOJEIUPOBAHUSI, UHTEPIIPETAILIUN UX PE3YJIbTATOB; HAYUHUTHCS
HEKOTOPBIM CIEIUAIBHBIM MPUEMaM pelieHnss KOMOMHATOPHBIX 3a/1a4.

2. COJIEPKAHUE

Conep:xanue Kypca anzeopsl B 7-9 kjiaccax npeCTaBICHO B BUE CICTYIONTUX Pa3/IeIIOB:
«Anrebpay, «HucnoBble MHOXKECTBa», «DYHKIUNY, «DIEMEHTHI MPUKIAIHON MaTeMaTUKN,
«Anredpa B UCTOpHUECKOM pa3BUTHM». Copepikanue paszena «Anredpa» GopMupyeT 3HaHUS O
MaTeMaTHYECKOM SI3bIKe, HEOOXOMMBbIE /ISl PELICHUs MaTeMaTHUECKUX 3ajiay, 3a/1a4 U3
CMEXHBIX JTUCIMIUIMH, a TAaKXKe MPaKTHYECKUX 3a1a4. M3yueHue Matepuaia ciocoOCTByeT
(GOpMHPOBAHUIO y yUYaIIUXCSl MATEMAaTHUECKOTO armnapaTa pelieHus 3a/1a4 ¢ TOMOIIbI0
YPaBHEHUH, CUCTEM YPAaBHEHHI Y HEPABEHCTB.

Matepuan 1aHHOTO pa3/iena MpeICTaBlIeH B aclieKTe, COCOOCTBYIONIEM (POPMUPOBAHUIO Y
yuyalxcs yMEHHs 10JIb30BaThcsl anroputMaMu. CylecTBeHHas poJib MIPU 3TOM OTBOJIUTCS



Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJICHUS — BAXXHOW COCTABIIAIOIIEH MHTEIUIEKTYaIbHOIO
pa3BUTHS YEIIOBEKA.

Coneprkanue paszzuena «4uciaoBble MHOKECTBA» HALEJIEHO HA MATEMATUYECKOE Pa3BUTHE
yyamuxcsi, GOpMUPOBAHKE Y HUX YMEHHS TOUHO, C’KATO U SICHO M3JIaraTh MBICIH B YCTHOM U
[IMCbMEHHOU peun. Marepuail pas3ziena pa3BUBacT IIOHATHE O YHUCIIE, KOTOPOE CBA3aHO €
W3Y4YCHUEM JCUCTBUTEIbHBIX YHACEI.

[lens conepxanus pasaena « OyHKIUN»- NOJyYEHUE IIKOJbHUKAMU KOHKPETHBIX 3HAHUH O
(GYyHKLIMU KaK BaKHEHIIEeH MaTeMaTUYeCKON MOJEIH JUIsl OIIMCAHUs U UCCIIEI0BaHMs IIPOLIECCOB
U sIBJIEHUH OKpy»xatoiero Mupa. CoOTBETCTBYIOIMN  MaTepuan ciocoOCTBYET pa3BUTHIO
BOOOpaXEHUS 1 TBOPUYECKHUX CIIOCOOHOCTEN yJaluxcs, YMEHHIO UCIIOIb30BATh PAa3IMUHbIC
SI3BIKM MATEMATUKHU (CIIOBECHBIN, CHMBOJIMYECKUH, TpaguyecKuii).

Copepxanue pazzena «JIEMEHThI IPUKIaJHON MaTeEMaTUKW» PACKpbIBAeT MIPUKIAJIHOE U
IIPAKTUYECKOE 3HAYCHUE MATEMATUKU B COBPEMEHHOM MUpe. MaTtepuain NaHHOTO paszena
CHocoOCTBYeT (POPMUPOBAHUIO YMEHUS IIPECTABIATh U aHATM3UPOBATh PA3IMUYHYIO
UH(OpMaLKIO, TOHUMAHUIO BEPOSITHOCTHOTO XapakTepa pealbHbIX 3aBUCUMOCTeN. Pa3nen
«Anrebpa B UCTOPHUUECKOM Pa3BUTHM» MpeJHa3HAuYeH Ui (OPMUPOBAHUS IPEJICTABICHUH O
MaTeMaTHKe KaK YaCTH 4eJIOBEYECKON KYJIbTYpbI, s OOLIETo pa3BUTHS IKOJIbHUKOB, CO3aHUSA
KYJIbTYPHO-UCTOPUUECKOH Cpefibl 00yUEHUsI.

Anze6pauueckue evlpaxceHus
BrIpakeHue ¢ riepeMeHHBIMU. 3HAYEHHE BBIPAXKEHHSI C IEPEMEHHBIMH. J0omycTHMbIE

3Ha4YeHUs NepeMeHHbIX. ToxaecTBo. ToxIecTBeHHbIE TPeoOpa30BaHus anredpandeckux
BbIpakeHH. [lokazaTenbcTBO TOXACCTB. CTENEeHb ¢ HaTypaJbHBIM MTOKa3aTesieM U €€ CBOMCTBA.
Onnounensl. OnHOWIEH cTaHapTHOrO Buaa. CreneHp ogHowieHa. MHorouieHbl. MHOTOWICH
cta"aapTHoro Buja. Crenenb MHorowieHa. Clio)KeHUE, BBIYUTAHUE U YMHOXKEHHE
MHOTOWwIEHOB. DOPMYJIbI COKPAIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U KBaJApaT Pa3HOCTH
JIBYX BBIpAQXXEHUH, IPOU3BEACHUE CYMMBI U PA3HOCTH JABYX BbIpaKeHUM. Pa3noxxenne
MHOTO4JIeHa Ha MHOXKUTENIN. BeiHECceHne MHOXKUTENS 32 CKOOKH. MeTo1 TpyIUupOBKH.
Pa3zHocTh KBagpaToB ABYX BbIpaxkeHU. CymMMa U pa3HOCTb KyOOB JIBYX BBIpa)KEHUI.
KBanparssiii Tpéxunes. Kopenb kBagpaTHOro tpéxunena. CBONHCTBA KBaAPATHOTO TPEXUJICHA.
Pa3noxenue KBaJApaTHOro TpEXUieHa HAa MHOKUTENU. PaninonansHele BeipaxkeHus. Llensbie
BbIpaxkeHus. [[poOHbIe Beipaxkenus. PannonanbHas Apodb. OCHOBHOE CBOMCTBO pallMOHAIBHON
npobu. CrokeHue, BHIYUTaHUE, YMHOKEHUE U JIJICHUE pallMOHAIBHBIX ApooOeit. Bo3Benenue
palMOHAIBHON JpoOU B CTENEHb. T0KIeCTBEHHbIE MPe0Opa30BaHus palliOHATBHBIX
BbIpaxkeHHH. CTeNeHb ¢ 1eJIbIM NoKa3aTeneM 1 e€ cBoiicTBa. KBagpaTHbie KOpHH.
Apudmerndeckuil KBapaTHbIM KOpEeHb U ero cBoicTBa. ToxIecTBeHHbIe TpeoOpa3oBaHuUs
BBIPAXECHUI, COAEPKAIUX KBAJAPaTHbIE KOPHH.
YpaBHeHus

VYpaBHeHue ¢ 01HOM nnepemeHHoN. KopeHb ypaBHeHus. PaBHocuinbHBIE ypaBHeHUs. CBoiicTBa
YpaBHEHUN C OJHOUW MEPEMEHHOW. Y paBHEHHUE KaK MaTEMATHYECKasi MOJICNIb PeAIbHOM
cutyauud. JInuneiiHoe ypaBHenune. KBaapatHoe ypaBHeHue. @opmysia KOpHER KBagpaTHOTO
ypaBHeHus. Teopema Buera. PanmoHanbHble ypaBHEHMS. PenieHrie paBHOCWIBHBIX YPaBHEHUH,
CBOJSIIINXCS K JIMHENHBIM WJIM KBAaJPAaTHBIM YpaBHEHUSAM. PenieHue TeKCTOBBIX 3a7a4 ¢
MOMOIIBIO PALIMOHANBHBIX YPAaBHEHUH. YpaBHEHUE C IByMs NepeMeHHbIMU. ['paduk ypaBHEHUS
C IByMs iepeMeHHbIMU. JInHeliHOe ypaBHEHHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK.

CucteMbl ypaBHEHHH ¢ IByMs mepeMeHHbIMU. [ padudeckuil MeTo/1 pelieHns CUCTEMBbI



YPaBHEHUH € AByMsl NMEPEMEHHBbIMU. PeleHne cucrteM ypaBHEHUN METOIOM MOACTAHOBKHU U
cioxenus. Cucrema AByX ypaBHEHUH C ABYMsI IEPEMEHHBIMU KaK MOJIENIb pEaIbHON CUTYyallUH.
HepagencrBa
UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. CII0KEHNE U YMHOXKEHHE YUCIIOBBIX HEPABEHCTB.
OueHuBaHue3HaueHUs BhIpakeHusl. HepaBeHCTBO ¢ 0/1HOM nepeMeHHoi. PaBHOCHIIbHBIE
HepaBeHCTBA. YHCIIOBbIE NPOMEXYTKH. JINHEIHbIE U KBAJAPATHBIE HEPABEHCTBA C OJITHOM
nepeMeHHoi. CHUCTEMbI HEPABEHCTB C OJIHON MEPEMEHHOM.
YuciioBble MHOKECTBA
MHokecTBO U ero aneMeHThl. CriocoOsl 3a1anust MHOKecTBa.PaBHbie MHOKecTBa. [lycToe
MHOecTBO. [lonmHOkecTBO. Onepanuu Hax MHOKecTBaMu MinmtocTpanius COOTHOLIEHUI
MEXly MHOXKECTBAMHU € ITIOMOLIBIO AUarpaMm Oiepa. MHOXeCTBa HaTypajIbHBIX, LIETBIX,
paloHaIbHBIX Yucell. PanmoHansHoe YMCio Kak ApoOb BI/II[&% , TJIe M- LEJI0€ YUCI0, an —

HaTypaJIbHOE, U KaK OeCKOHEUHas epruoudeckas necsaTuunas qpoos. [Ipeacrapnenue 06
MppaLMOHATIBHOM uKciie. MHOXKECTBO JeHCTBUTENbHBIX uncen. [IpencraBnenue
JIEHCTBUTEILHOTO YUCIIa B BUIE OECKOHEUHON HEMEPUOIUYECKON JECITHYHON JPOOH
CpaBHeHue IelicTBUTENBHBIX yncell. CBs3b Mex a1y MHOKecTBaMu N. Z. Q/
DyHKUNH
YucsoBble PyHKIIUMN
OyHKIMOHAIbHBIE 3aBUCUMOCTU Mex a1y BennunHamu. [lonstue Gpynkunu .OyHKINS Kak
MaTeMaTh4yecKas MoJieJb peaibHoro mnpoiecca. O01acTh onpeaeseHus u 001acTh 3HAYSHU I
dbynkun. Cnoco6s! 3aganus pynkuuu. ['paduk ¢dynkuu. [locrpoenne rpadukoB GpyHKINM C
noMoIIbIo ipeodpazoBanuil puryp. Hynu dynkiuu. [IpomexyTku 3HAKONOCTOSIHCTBA (DYHKIIUU.
[TpomexxyTkH Bo3pacTaHUsl U IPOMEKYTKH yObIBaHUS (PYyHKITUU.
Jluneitnas GyHKIUS, OOpaTHAS MPOMOPIUOHAIEHOCTD, KBaIpaTUIHAS ()DYHKIIUS,
dynkmus y = v/x , ux cBoiicTBa U rpaduKy.
YucioBble M0OCI€10BATEIBLHOCTH
[TonsTre yncnoBoi nocnenoBareabHOCTH. KoHEuHbIe U OECKOHEYHBIE
nocineaoBarenbHOCTH. CrocoObl 3a1aHUs TOCIIEI0BATEIbHOCTU. ApupMeTndeckas u
reoMerpuueckas nporpeccuu. CBoiicTBa 4I€HOB apU(PMETUUECKON U FreOMETPUUECKOM
nporpeccuii. DopmMyIbl 0011IeT0 WieHa apu(PMETUYECKON U TEOMETPUUECKON MPOTPECCHIA.
@DopMyIbl CyMMBI N —IEPBBIX WICHOB apuPMETHUUECKOI 1 reoMeTprueckoi nporpeccuii. Cymma
0ECKOHEUHOM TeOMETPHUUECKOM Mporpeccuu, y kotopoi |q| < 1. IlpencraBienne 6eCKOHEYHOM
NePUOANYECKOM 1eCATUYHON ApoOU B BUJIE OOBIKHOBEHHOM Ipo0H.
DJjieMeHThI NPUKJIATHOH MAaTeMATUKH
Matemaruueckoe mozenupoBanue. IponenTasie pacd€rsl. opMyina CI0KHBIX MPOIEHTOB.
[TpubnmkEnHbIe BeIYMCIeHUS. AOCONIOTHAS U OTHOCUTENbHAS orpemHocTH. OCHOBHBIE
mpaBuiia KOMOMHATOPUKH. YacToTa U BEpOSTHOCTD CIIy4ailHOTO coObIThsA. Kiaccuueckoe
omnpeJieseHue BeposiTHoCTU. HavanbHble cBelleHus 0 cTaTUCTUKE. [IpeacTaBieHne 1aHHbIX B
BUJIE TaOJIHII, KPYTOBBIX M CTOJIOYATHIX quarpamm, rpadukoB. CTaTHCTHYECKHE
XapaKTepUCTUKU COBOKYITHOCTHU JaHHBIX: Cpe/lHee 3HaueHHe, MoJa, pa3Max, MeauaHa
BBIOOPKH.
Asredpa B MCTOPUYECKOM Pa3BUTHH.
3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIIEHWU W TTPOTUBOIIOCTaBIeHNH MyxaMMena aib-
Xopesmu. Uctopus hopMupoBaHusi MaTeMaTHIeCKOro si3bika. Kak 3apoaunack uues
KoopauHat. OTKPBITHE UPPALMOHAITBHOCTH. W3 UCTOPUHM BOSHUKHOBEHHS (POPMYIT IS



penieHus: ypaBHeHHM 3-i U 4-1 creneneid. Vcropus pasButus noHsatus ¢yHknun. Kax

3apoauinachk Teopust BepostHocTei. UYucima dubonauun. 3amava JI.IIuzanckoro (PubGoHaywm)

o kponukax. JI.®.Maruunkuii. I1.J1.HeObmmes. H.M.Jlo6aueBckuii. B.S.ByHSIKOBCKHIA.

A.H.Konmoropos. ®@.Buer. I1.depma.
b.ITackans. JL.IIuzanckuit. K.I'aycc.

P.lexaprt. H.Tapranss. J[.Kapnano. H.AGens.

3. TEMATHYECKOE IINTAHUPOBAHHUE C ONPEJAEJIEHUEM OCHOBHBbIX
BUJIOB YUEBHOM JEATEJbHOCTH

7-

AJI'EBPA
9 kiaaccol (3064)

OcHoBHOE COoAECpPKaHHUE 110 TEMaM

XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYEHHKA
(Ha ypoBHe yueOHBIX JeiicTBHIl)

Auredpa 7 kiacc

Boipakenusi, To:k1ecTBa, ypaBHenus. (244.)

Yucnossie BBIpaKEHUS

BeIpaxkeHus ¢ nmepeMeHHbBIMU
CpaBHEHUS 3HAUYCHUN BBIpaYKEHUH
CaoiicTBa AeHCTBUI Haa YUCIaMU
ToxnecTsa.

ToxnecTBeHHbIE IPe0OPa30BaHUS
BBIPAKEHUM.

YpaBHEHUE U €r0 KOPHU

JluneitHoe ypaBHEHUE ¢ OAHON MEPEMEHHOM
Pewenue nuHeRHBIX ypaBHEHUI
Pemenne 3ana4 ¢ NoMOIIbIO YpaBHEHUH
Cpennee apupmMeTHIecKoe.

Pa3max pspa uncen. Moga psiaa uucen
MennaHa KaKk CTaTHCTUYECKAs
XapaKTepUCTHKA

Pacno3HaBaTh YUCIIOBBIE BEIPAXKEHUS U BBIPAKECHUS C
NEpEMEHHBIMH, JINHEIHBIE ypaBHEHHUS. [IpuBOIUTE IpUMEpPHI
BBIPAXXEHUI ¢ IepeMEHHBIMH, TMHEHHBIX ypaBHeHHH. CocTaBnATh
BBIPAJKEHUE C [IEPEMEHHBIMU 110 YCIOBUIO 3aAauu. Uutarts u
COCTaBJIATH JIBOIHBIC HEPAaBEHCTBA. BEINOIHAT Ipeobpa3zoBaHus
BBIPaKEHUI1: IPUBOJUTH MOJIOOHBIE CllaracMble, pacKphIBaTh
ckoOku. Haxoaute 3HaueHue BBIpaXKEHUS C IEPEMEHHBIMU MIPU
3aJJaHHbIX 3HAUCHHUIX MepeMeHHbIX. OTHICHIBATE CXEMY PELICHUs
TEKCTOBOM 3aJauu, MPUMEHATH €€ 17151 PeleHHs 3a1ay.
Hcnonp3oBaTe NpocTeMINe CTATUCTHYECKUE XapaKTEPUCTHKI
(cpennee apupmeTnuecKoe, pa3Max, MoJia, MeJIMaHa) Ul aHaIn3a
psAAa JaHHBIX B HECJIOKHBIX CUTYaIUsX.

@Oyukuun. (114.)

Yto Takoe GyHKUUSL.

Beruncnenue 3naueHuit QyHKIMU 10 Gopmye
I'padux GyHKITHI

[Ipsimas mpoMOPLUHOHANIBHOCTE U €€ rpaduk
Jlunetinas QyHKIUS U €€ Tpadux

[IpuBoANTHE MpUMEPBI 3aBUCIMOCTEN MEXKAY BETUUNHAMH.
Paznnuats cpean 3aBucuMocTeil pyHKIMOHATIbHBIC
3aBUCUMOCTH. ONHCBIBATBIOHATHS: 3aBUCUMON U HE3aBUCUMOMN
MepeMEHHbIX, (PYHKINH, apryMeHTa (pyHKINH; CIIOCOObI 3a1aHus
¢ynkn. GopMyIHpoOBaTh ONpeeIeHus: 001acTH ONpeIeIeHHs
¢byHkMH, o0xacTy 3HaYeHui QyHKuUK, Tpaduka GyHKIUH,
JTUHEHHON (YHKINH, IPSIMOIT MPOMOPIIMOHATIEHOCTU BRIYHCIATE
3HaueHHue QYHKINH, 331aHHOH (OPMYJIOH, COCTABIATH TaOIHIIBI
3Ha4eHn# GyHkiun. [To rpaduky GyHKINN HAXOAUTH 3HAUECHUE
(YHKINHU TI0 H3BECTHOMY 3HAUEHHIO apTyMEHTa U pemiaTh
oOpatHyto 3agaqy. CTpouTh rpaduK MpsiMoi
MIPOTIOPIMOHANBHOCTH M JIMHEHHON (PyHKIINH, OTTUCHIBATH
CBOMCTBA 9THX (DYHKIIUH.

Crenenb ¢ HaATypaJbHBIM NMoka3zareyem.(114.)




OrnpeneneHue CTENeHN ¢ HaTypalbHBIM
MOKa3aTeIeM.

YMHOXXEHHUE CTeINEeHEN U JeJICHUE CTEIEHEN
Bo3sBenenne B cTeneHb MPONU3BEACHUS 1
CTENEHN

OIHOWICH M €r0 CTaHAAPTHEII B
YMHOXXEHHE OTHOUIEHOB.

Bo3Benenne oqHOUYIEHOB B CTENIEHD
OyHKIUS y = X2 u y= x% u ux rpaduKH.

®dopmynupoBath , 3aIMCHIBATH B CHMBOJINYECKOH (opme n
000CHOBBIBATH CBOICTBA CTETIEHH C HATYyPAJIbHBIM MOKA3aTEIIEM.
[IpuMeHSTH CBOMCTBA CTENICHH IS IPEOOPA30BAHMS BBIPAKECHHH.
BEINOTHATS YMHOKEHNE OTHOUIICHOB U BO3BEIICHHUE OJHOWICHOB
B CTCIICHb.

Crpouts rpadukn QyHKIH y = x> 1y = X°.

Pemats rpadudecku ypaBHEHHUS.

MHuoroujeHbl.(154.)

MHorousieH 1 €ro cTaHAApTHBIA BULL.
CroxeHre MHOTOYIEHOB M BEIYUTAHHE
MHOTOYJIEHOB.

YMHOXEHHE OTHOYJIEHA HA MHOTOWIEH.
BriHecenme 001mero MHOXHUTES 3a CKOOKH.
YMHOXEHHE MHOTOWIEHa Ha MHOTOYJIEH.
PasiioxeHre MHOroO4JIeHa HA MHOXKHUTEIH
CIOCOOOM TPYIITHPOBKH.

3amuceIBaTh MHOTOWIEH B CTAHAAPTHOM BHAE, OTIPEICIIAT
CTENECHb MHOTOYJICHA. BBIMOTHATH CII0KEHNE W BBIYNTAHUE
MHOTOWICHOB, YMHOKCHHUE OJHOWICHA HA MHOTOWICH,
MHOTOWIEHa Ha MHOTOWICH. BBINOIHATH pa3noxeHue
MHOTOWIECHa Ha MHOXKHTENH, UCIONB3YSIBBIHECCHNE O0IIEro
MHOXKUTETSI 32 CKOOKH U crioco6 rpynmupoBKu. [IpumensaTs
JICUCTBHSI C MHOTOWICHAMHU TIPY PEILICHUH Pa3HOOOPa3HBIX 3aja4,
B YaCTHOCTH IIPU PELICHUH 33124 ¢ IOMOIIBI0 YPABHEHHIA.

DopMyJbl COK

aneHHoro ymao:xkenus. (194.)

BosBenenne B kBaapar u Ky0 CyMMBI U
Pa3sHOCTH JABYX BBIPAKCHHH.
Pazno)xeHre Ha MHOKHTENHN C IOMOIIBIO
(hopMyIIBI KBazipaTa CyMMBI M KBaipaTa
pasHOCTH

YMHOXEHHE pa3HOCTH JIByX BBIpaKEHUH Ha UX
CyMMy.

Pa3noxxeHue pasHOCTH KBaJpaToOB HA
MHOXHTEIH.

PaznoxeHne Ha MHOXKHUTENN CYMMBI U
pa3HOCTH KyOOB.

[IpeoOpazoBaHue 1IETOT0 BEIPAKCHNUS B
MHOTOWICH.

[IprmeHeHne pa3IMIHBIX CIIOCOO0B IS
pasioxKeHHUst Ha MHOXKHUTEIH.

Jloka3bIBaTh CIIPaBEINTUBOCTE (POPMYIT COKPALIEHHOTO
YMHOKEHUS, IPUMEHATH UX B MPe00Pa30BAHMIX LIEIBIX
BBIPA)KEHUI1 B MHOTOYJIEHBI, a TAKXKE AJIS PA3I0KEHUS
MHOTOYJIEHOB Ha MHOKUTEIH. Mcroap30BaTh pa3nuyHbIE
mpeoOpa3oBaHus LIENbIX BRIPAKEHUH MIPU PEIIeHUH YpaBHEHUH,
JI0Ka3aTeNbCTBE TOKIECTB, B 3a1a4aX Ha IEJITUMOCTb.

Cucrtembl JTuHEHHBIX ypaBHeHuii (164)

JluneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU.
I'paduk TUHEHHOTO ypaBHEHHS C IBYMSI
MepEeMEHHBIMU

CucTeMbl IMHEHHBIX YPaBHEHUH ¢ ABYMSI
HNEPEMEHHBIMH

Croco6 1oJIcTaHOBKH.

Croco0 citoxeHusI.

Pemenne 3a1a4 ¢ OMOLIBIO CUCTEM
YpaBHEHHUH.

IIpuBoaUTE IPUMEPBL: YPABHEHHUS C ABYMsI IEPEMEHHBIMUY;
JIMHEIHOT'O YPaBHEHHUS C ABYMs [IEPEMEHHBIMU; CUCTEMBI IBYX
JIMHENHBIX YPABHEHU C JBYMsI IEPEMEHHBIMU;

OnpenensTs, ABIAETCS JIU apa YUCEN PELICHUEM JaHHOTO
YPaBHEHHUS C IByMsI HEPEMEHHBIMHU.

Crponts rpaduk IMHEHHOTO ypaBHEHHS C IBYMS ITepEMEHHBIMH.
Pemate cuctemsl IByX JIMHEHHBIX YpaBHEHUH C IBYMs
MEPEMEHHBIMH.

PemaTh TEKCTOBBIE 3a1a4u, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU SBJIAECTCS MAaTEMAaTUUECKON
MOJIENIBIO PEANIBHOTO MPOLIECCa, U HHTEPIIPETUPOBATh PE3YIILTAT
peUIeHHs] CUCTEMBI

IMoBTOpeHue (64)

AureOpa 8 kiacc

IloBTOpenue (64)

Paunuonaabubie a1podou (234)

PaHI/IOHaHBHBIe BBIpAXCHUA.

OcHoBHOE cBOcTBO ApoOH. CokparieHune
JpoOeid.

Crnoxenne apo0Oei ¢ 0TMHAKOBBIMH
3HaMEHAaTeJSIMH.

Brruuranue npobeit ¢ 01MHAKOBBIMU
3HaMEHaTeJsIMU

Crnoxenne 1pobeli ¢ pa3HBIMHI

DopMynupoBaTh

OCHOBHOE CBOMCTBO paIiiOHAJIBHOMN ApOOH U IPUMEHATH €T0 IS
nIpeoOpa3oBaHust APOOEHi.

BbINONHATE cloXkeHNe, BBIYUTAHUE, YMHOKEHHE, ICTICHUE
panMoHaNBHBIX Jpo0ei, a Takke Bo3Be[eHUe. BrIonHATh
pasyMuHbIe TPeoOpa30BaHMs PAMOHATBHBIX BRIPAKEHUH,
JI0Ka3bIBaTh TOXKAECTBA.




3HAMEHATEISIMH.
Brrauranue npobeii ¢ pa3HbIMU
3HaMEHATEIISIMU.

YMHOXEHHE TPOOeH.
BosBenenne npobu B CTETICHB.
Henenne npoOeii.

IIpeobpa3oBaHne parMOHATHHBIX BEIPAKECHUIA.

Oynkuus Y = — u e€ rpaduk
X

3HaTh CBOMCTBA PYHKIMU Y = — M yMETbh CTPOUTH €€ rpaduK.
X

KBanparnbie kopau. (194)

Paunonanenblie yncna. ppannoHanbHele
4HCIa.

KBanpaTHbie KOpHHU.

ApupMeTHIeCKUi KBaIpaTHBIH KOPECHB.
YpaBHEeHHE X’ =a

Haxoxaenne mpuOImKeHHBIX 3HAUSHUH
KBaJ[PaTHOTO KOPHS.

Qynkuusa Y = \/; u € Tpaduk.
KBaznpatHslii KOpeHb U3 IPON3BEACHUS U
IpoOH.

KBanpaTHbIi KOPEHb U3 CTEIICHHU.
BhIHECeHEe MHOKHTEIS 32 3HAK KOPHSI.
BHeceHre MHOKHTEINS 1O]] 3HAK KOPHS.
[TpeoOpa3oBaHKe BBIpRKEHUH, COIECPIKAIIIX
KBa/IpaTHbIE KOPHH.

[TpuBOANTH IPUMEPHI PAIMOHAIBHBIX YUCENT U HPPALMOHAIBHBIX
qHCel.

Haxoauts 3Ha49eHUsI apnMETHIECKUX KBaAPATHBIX KOPHEH.
Jloka3bIBaTh TEOPEMBI O KOPHE U3 MIPOU3BEACHUS U APOOH,
MIPUMEHSATH UX B MPe0OpPa30BaHMUAX BBIPAKCHHUH.

BrimonsATe TpeoOpazoBaHue BRIPAKSHUN C IPAMEHEHHEM
BBIHCCCHUA MHOXUTEJIA U3-110[ 3HAaKa KOPHsI, BHECCCHHUC
MHOXUTCIIA IO0J] 3HAK KOpHA.

BEINOIHATE 0CBOOOKACHUE OT UPPAIIMOHAILHOCTH B 3HAMEHAaTeIIe
Jpoowu.

Hcnonp3oBath KBaJApaTHBIC KOPHU IJISA BRIPAXKCHUSA IICPEMEHHBIX
U3 TEOMETPHUYCCKUX U (PU3HYCCKUX (HOPMYIL.

Crpouts rpadu gy y = Jx U WIITFOCTPUPOBATh HA

rpaguke e€ cBoiicTBa.

KBajpatHbie ypaBHeHus (214)

Henonzele kBagpaTHbIC YpaBHEHUS
®dopmyna KOpHEH KBapaTHOTO YPaBHEHUSI.
Pemenne 3ama4 ¢ oMOIIbIO KBaJAPATHBIX
YpaBHEHHH.

Teopema Buera.

Pemmenne 1poOHBIX paliMOHAIBHBIX
YpaBHEHHH.

Pemenue 3a1a4 ¢ IOMOIIBIO PALIUOHAIBHBIX

YpaBHEHUH.

Pemate kBagpaTHbIC ypaBHEHUS.

Haxoaute mon®opom KOpHHU KBAaZpaTHOTO YPaBHEHUS, UCTIONB3Ys
TeopeMy Buera n oOparHylto eit Teopemy

HccnenoBate KOIMYIECTBO KOPHEH KBapaTHOTO YpaBHEHUS B
3aBUCHMOCTH OT 3HAaKa €ro AUCKPUMHHAHTA.

PemaTe npoOHBIE panMoHaAIBHBIE YPABHEHMS, CBOJIS PELIIEHHUE
TaKMX YpaBHEHUH K PEIICHUIO JIMHEHHBIX M KBaJAPaTHBIX
YpaBHEHHUH C MOCJEAYIOIIUM UCKIOYEHUEM TOCTOPOHHUX
KOPHEH.

Pemates TekcTOBBIE 3aaa4u, UCTIOJIb3YA B KAY€CTBE
aJre0dpanvyeckoi MOJIENU KBaJIpaTHbIEe U IPOOHbIC YpaBHEHUSI.

HepagenctBa. (204.)

UucnoBble HEpaBEHCTBA

CBo¥icTBa UMCIIOBBIX HEPABEHCTB.
Cio’)XeHUE YHUCIIOBBIX HEPABEHCTB.
YMHOKE€HUE YHCIIOBBIX HEPABEHCTB.
[Tepeceuenue u 00beTMHEHHE MHOYKECTB.
UucnoBble IPOMEKYTKH.

Peuienue HepaBEeHCTB ¢ OAHON IIEPEMEHHOM
Pemenne cucteM HEpaBEHCTB € OJHOM
MEPEMEHHOM.

qDOpMyHPIpOBaTL U TOKa3bIBATh CBOMCTBA YHCIIOBBIX HEPABCHCTB

Haxomnute oOBennHEHHE U TIEPECEUCHIE YHCIOBBIX
IIPOMEXKYTKOB.

Pemars nuHeliHbIE HEPaBEHCTBA.

PemaTh cucTeMbl HEPaBEHCTB C OJHOM IIEPEMEHHOM.
N3o6paxaTh Ha KOOPIAUHATHON MPSIMOH 3aJaHHbBIE
HEPaBEHCTBAMH YUCIIOBBIE IPOMEKYTKHU.

CreneHb C 1eJIbIM NOKa3aTeeM. DjieMeHThI cTaTUCTUKHU (114.)

Onpeznenenue CTENEHH C LEIbIM
OTPHIIATEIFHBIM TIOKA3aTEIIEM.

CBoiicTBa CTETIEHH C IIETBIM TTOKa3aTeJIeM.
CranmapTHBINA BUJ YHCIIA.

COop CTaTUCTUYECKUX JaHHBIX.
I'pynnupoBKa CTAaTUCTUYECKUX JTAaHHBIX.
HarmsnHoe npeacTaBieHne CTaTHCTHIECKOM
nH(OopMaLH.

OyHKIUY y = x'u y= X ux cBoOjiCTBA.

3HaTh ONpeJeNIeHUe U CBOMCTBA CTENEHHU C LIEIbIM
OTpULATENIbHBIM [10Ka3aTEIIEM.

IIpumeHATH CBOMCTBA CTENIEHU € LEJIBIM 10KA3aTeIeM IIpU
BBITIOJTHEHUH BBIYUCIICHUH U PE00pa30BaHUN BRIPAKCHHH.
Hcnonp30BatTh 3anuch yucia B CTAHIAPTHOM BUIE IS
BBIPAKEHUS M COTTOCTABJICHUS pa3MepoB OOBEMOB, IIIUTEIEHOCTH
IIPOLIECCOB B OKPY’KAIOLIEM MHpE.

W3Bnexats HHGOpMALIUIO U3 TAOJIUI] YACTOT U OPraHU30BBIBATH
nH}opManuio B Bujie TabJIHIl 4aCTOT, CTPOUTH HHTEPBAJIbHBIN
paA.




Hcnonb30Bath HArIsJHOE MPEICTABICHUE CTATUCTUYECKOM
nHPOPMALIUHU B BHJE CTOIOYATHIX U KPYTOBBIX AHArpamM,

TIOJIMTOHOB, THUCTOI'PAMM.

IMosTopenne (24)

Auaredpa. 9 kiaacc

KBagparuunas pyHkuus.(224)

Oynkiusa. O6macTs onpeneneHus u 001acTh
3HaYeHUH QYHKINH.
CgoiicTBa (yHKIHIA.
KBaapaTHbIN TpeX4JIeH U €r0 KOPHH.
PaznoxxeHne KBagpaTHOTO TPEXWICHA Ha
MHOXKUTEIH.
I'paduk yHKIMHE y = ax’, ee CBOMCTBA U
rpadux.
Tpaduxu Gpynkmmii y =ax’ +nuy=a (X —

2
m)~.
IMocTpoenue rpaduka KBaIpaTUIHOM
¢GyHKIHH.

_ N

OyHKIUA Yy = X .
Kopenb n-it crenenu.

Brrancnars 3HaueHNs QyHKINH, 3a1aHHON (OPMYIIOH, a TakKe
IBYMsI U TpeMs hopmymnamu.

OmnwuceBaTh CBOWCTBA (PYHKITHIT HA OCHOBE MX rpa)mIecKoro
MIPEACTAaBICHNUS.

WuTepnpeTtnpoBats rpaduku peasbHBIX 3aBUCHMOCTEH.
Crpouts rpaduku QyHKIHIA ¢ TOMOIIBIO MPeoOpa30oBaHUil BHIA
f(x) — f(X)+a;

f(x) — f(x + a); f(x) — kf(x).

Crpouts rpaduk kBaaparuuHoi Gpynkuuu. I1o rpaduxy
KBaJ[paTUYHOM ()YHKIIMU OMUCHIBATH €€ CBOMCTBA.

n .
HzobpaxkaTh cxemMaTnuecku rpapuk GyHKmn y = X C YETHBIM
W HEUYETHBIM N. IMeTh NpEICTaBIeHNE O HAX0KIECHAN KOPHEH

N-¥ CTCIICHH C IIOMOIIBIO KaJbKYJISTOPA.

YpaBHeHusI M HEPABEHCTBA ¢ OIHOM nMepeMeHHOM. (144.)

Ilenoe ypaBHEHHUE U €r0 KOPHHU.

JIpoOHbIe paloHaIbHBIC YPABHCHHS.
Pemenne HepaBeHCTB BTOPOH CTEIIEHU C
OJHOW MEepEMEHHOM.

Perenue HepaBeHCTB METOIOM HHTEPBAJIOB.

Pemate ypaBHEHMsI TPETbEH U YETBEPTOU CTENIEHU € IOMOLIBIO
Pa3JI0KEHUS HA MHOXKUTEIU U BBEICHHUE BCIIOMOTraTeIbHbIX
NepEeMEHHBIX, B YACTHOCTH PelIaTh OMKBapaTHbIC YPaBHEHUS.
PewaTe ApoOHBIE panMOHALHBIC YPABHEHHUS, CBOJIS UX K 1IEJIBIM
YPaBHEHHUSM C NMOCIEAYIOUIEH IPOBEPKOM KOPHEH.

Periath HepaBeHCTBA BTOPOil CTEIICHHU, UCIIOIB3Ys I'papUUCCKUEC
MIPEACTaBICHUS.

Hcnonb30BaTh METO UHTEPBAJIOB JUISl PEIIEHUS HECIOXKHBIX
palMOHaJbHBIX HEPABEHCTB.

YpaBHeHHsI H HEPABEHCTBA C IBYMs NepeMeHHbIMU.(174.)

YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH U €T0
rpadux.

I'padmueckuii criocob peleHus CucTeM
YpaBHEHUH .

Pemenue cucteM ypaBHEHUI BTOPOU CTENEHU.
Pewienue cucreM ypaBHEHUH BTOPOU CTENIEHH.
Pemenne 3a1a4 ¢ OMOIIBbIO CUCTEM
YpaBHEHHI BTOPOH CTETIEHU

HepaseHcTBa ¢ AByMs IEpEMEHHBIMU.
CucTteMbl HEPABEHCTB C ABYMs EPEMEHHBIMH.

Crpouts rpad MK ypaBHEHHUN C IByMs IEPEMEHHBIMH B
NPOCTEUIINX CITyYasiX, Korjaa rpadMKoM sBIsieTCs npsmast.
IMapaboina, runep6oia, OKPYKHOCTBIO Vcrioap30BaTh UX I
rpau4ecKkoro peneHus CUCTeM YpaBHEHHH ¢ IBYMs
HepEMEHHBIMH.

PemaTh ctocoO0oM MOACTaHOBKH CHCTEMBI IByX ypaBHEHHH C
JBYMsI IEpEMEHHBIMH, B KOTOPBIX OJJHO ypaBHEHHE IepBOi
CTENCHH, a APYroe — BTOPOl CTEIICHH.

PemaTe TekcTOBBIE 3a/1a4M, UCTIONB3YS B KAYECTBE
ayredpandecKkoi MOJIENN CUCTEMY YPAaBHEHHIH BTOPOH CTETICHH C
JBYMS IIEPEMEHHBIMH; PEIIaTh COCTABICHHYIO CUCTEMY,
UHTEPIPETUPOBATh PE3yIbTAT.

Apupmerndeckas u

reomerpuyeckasi nporpeccun.(154.)

[MocnenoBaTeIbHOCTH.

Omnpenenenne apuhMeTHIECKON TPOTPECCHH.
®dopmyia n — ro wieHa apudmMeTHIecKon
HIPOTPECCUM.

®dopmyia CyMMBI I — NEPBBIX YJIEHOB
apugmeTHIecKoit

MIPOTPECCHH.

OnpezneneHne TeOMETPUIECKOM MPOTPECCH.
®dopmyna n —To YiIeHa TeOMETPHIECKON
MIPOTPECCHH.

®Dopmynia CyMMBI N — IEPBBIX YJICHOB
TeOMETPUUECKOM MPOrpeccui.

[TpuMeHsATh MHIEKCHBIE 0003HAYECHNUS [UISl YWICHOB
II0CJIEJOBATEIbHOCTH.

[TpuBOoaMTE MpUMEpPHI 3a1aHKS TTOCIIEOBATEIBHOCTEH (OPMYIIOi
N -ro wieHa ¥ PeKyppPEeHTHOH (HOpMYIIOii.

BriBoanTh (hopMyitsl N — 10 WieHa apu(hMETHIECKON MPOTrpeccun
U TeOMETPUYECKOM MPOrpeccruu, CyMMBI

N — IepPBBIX YJICHOB apH(PMETHIESCKON ¥ reOMETPHUECKON
MIPOTPECCHiA, pemaTh 3aJa9 C UCIIOIb30BaHHEM ITHX (HOpMYII.
JloKa3pIBaTh XapaKkTePUCTHIECKOE CBOMCTBO apU(PMETHIECKON U
TeOMETPUYECKON IPOTrPeECCUi.

PeraTh 3a1auu Ha CI0KHBIE TPOLIEHTHI, UCTIOJb3Ys IPU
HEO0OXOIMMOCTH KaITbKYJIATOD.

DJieMeHTbl KOMOMHATOPHUKH M TeOPUH BeposiTHOcTeil.(134.)

IIprMepsl KOMOMHATOPHBIX 3a]1a4.
IlepectanoBkw.

Brimonnsate nepe60p BCE€X BO3MOKHBIX BAPUAHTOB JJIsd nepecqéTa

00BEKTOB ¥ KoMOWHAMH. [IpUMEHATh MpaBmiI0 KOMOWHATOPHOTO




Pasmenienus.

Coueranus.

OTHOCHTEIbHAS YaCTOTa CIYIAHHOTO
COOBITHS.

BeposTHOCTS paBHOBO3MOKHBIX COOBITHIA.

YMHOXKEHHUSL.
Pacrio3zHaBaTh 33124y Ha BBIYHMCICHHUE YUCIIA IEPECTAHOBOK,
pa3MeLIeHNil, COueTaHU U IPUMEHSTh COOTBETCTBYIOLINE
bopMyIIEL.

Beruncnars yactoty ciydaitHoro coositus. OrieHUBaTh
BEPOSITHOCTD CIIyJaHOTO COOBITHS C TOMOIIBIO YaCTOTHI,
YCTQHOBJICHHOM OITBITHBIM Iy TEM.

HaxoauTte BEpOsSITHOCTH CITy4aifHOTO COOBITHS HA OCHOBE
KJIACCHYECKOTO ONPEEICHUs BEPOSTHOCTH.

[TpuBOIMTH MPUMEPHI TOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.

IMoBTopenne (214)




