MKOY «/lonroneckobckas OLLI»

[IpunaTa Ha IeacoBeTe YT1BepxkIeHa
JMpeKkTop MIKOJIbI
[Iporoxon Ne 1 ot 26.08.2022r.
ITpuka3 Ne 77-0 ot 26.08.2022r

PABOYAS IIPOI'PAMMA

Ha 2022 — 2023 yueOHbIii TO1

[Ipenmer: Anrebpa
Kiace: 9

CocraButens: AxpomeeB Jmutpuil KOpbeBud, yauTeab MaTeMaTHKH,
BBICIIas KBAIM(DUKAITMOHHAS KaTETOPUS
AxpomeeBa Hatanbst IBaHOBHA, yUUTENb MAaTEMATHKH,

nepBasi KBATM(PUKAIIMOHHAS KaTeTOPHs

2022 ron



THOACHHUTEJ/IBHAA 3AITHCKA

PaGouas mnporpamma mo anrebpe s 9 Kiacca coctaBieHa Ha ocHoBe DenepaibHOTO
rocyapcTBeHHOro obOpaszoBarensHoro cranmapra (PI'OC), mnpumepHOl OCHOBHOW 00pa3oBaTENbHOM
MPOrpaMMbl OCHOBHOTO o00mero oopazoBanuss u TpeOoBaHuil K pe3yibTaraM OCHOBHOI'O OOIIEro
obpazoBanus, npenactasieHusx B ®I'OC. B IlporpaMmMe mpeaycMOTpeHbI pa3BUTHE BCeX 0003HAUCHHBIX B
®OI'OC 0CHOBHBIX BUJOB JAEATEIbHOCTH YYEHUKOB M BBITIOJIHEHHUE LIeJIeH U 3a1a4, noctaBieHHbIX OI'OC.

[IporpamMma pa3paboTaHa Ha OCHOBE CJEIYIONIMX HOPMATUBHBIX JOKYMEHTOB M METOJAHYECKUX
MaTepUasoB:

@denepanbHbIil TOCYIapCTBEHHBIA 00pa30BaTENIbHBIA CTAHIAPT OCHOBHOIO 0O0IEro 00pa3oBaHUs,
YTBEPKJICHHBIN MpHUKa3zoM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot «17» nexadbps 2010
r. Ne 1897;

denepanbHbIi 3aK0H 00 0Opa3oBanuu B Poccuiickoit deneparuu Ne 273-D3 ot 29.12.2012;

[IpumepHasi ocHOBHasi 0Opa3oBaTesibHAsI MporpaMMa OCHOBHOTO oOmiero oOpazoBanust (OJOBPEHA

peuieHreM (enepanbHOro yu4eOHO-METOIUYECKOro O00beInHEeHusl Mo oliieMy o0pa3oBaHuIO (MPOTOKON OT §
anpenst 2015 r. Ne 1/15).

OcHogHble yenu u 3adauu

Ilenu obyuenusn maTeMaTuke:

6 HanpasieHuu TUYHOCIHO20 PA3GUMUA:

* pPa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIBTYPBl PEYH, CIIOCOOHOCTH K YMCTBEHHOMY

9KCIIEPUMEHTY;

* opMUpOBAHUE Y YYAIIUXCS WHTCIUICKTYaJTbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOIOICHHIO

MBICITUTENBHBIX CTEPEOTHIIOB, BEITEKAIOIINX U3 OOBIICHHOTO OIIBITA;

* BOCIHUTAHHE KAYECTB JIMYHOCTH, OOECMEUYMBAIOIIUX COIHAIBHYI0O MOOMIBHOCTH, CIHOCOOHOCTh MPUHHUMATH

CaMOCTOATEIIbHBIE PEILICHHUS;

* (opMHpPOBAaHHE KAYECTB MBIIUICHHUS, HEOOXOAMMBIX IS aJanTalldd B COBPEMEHHOM HWH(MOPMAIMOHHOM

0OIIIECTBE;

* pa3BUTHE UHTEPECA K MATEMATHYECKOMY TBOPUYECTBY M MATEMATHYECKUX CIIOCOOHOCTEH;

6 MEManpeoMemnom HanPaeIeHuu:

* (opMupoBaHue mNpeACTAaBIEHUNA O MaTeMaTUKE KaK YacTH OOIIEYeIOBEYECKON KYJIbTYPhl, O 3HAYMMOCTH

MaTEeMaTHKHU B Pa3BUTHH LIMBUIN3AIMU U COBPEMEHHOTO OOIIECTBa;

* pa3BUTHE TMpPEJCTaBICHUN O MaTeMaTHKe Kak (OpMe ONMUCAaHUS U METOJE TO3HAHUS JIEUCTBUTEIHHOCTH,

CO3/IaHH€ YCIOBHH JIJIsl MPpUOOPETeHHS IEPBOHAYAIBHOTO OTBITA MATEMAaTHYECKOTO MOICTTUPOBAHUS;

* (QopMupoBanue OOIMMUX CMOCOOOB HMHTEIUIEKTYATHbHOW NEATETbHOCTH, XapaKTePHBIX IS MAaTeMAaTHKA |

SIBIIIOIINXCS OCHOBOW IO3HABATENBHOM KYJIBTYPBI, 3HAYUMOW [UIsI Pa3NUYHBIX CQep YeIOBEUYECKOM

NEeSATEeTbHOCTH;

6 NpeOMemHOM HANPAGIEHUU:

* OBJIaJICHWEC MAaTEMAaTHUYECKUMHU 3HAHMSIMH W yMEHHUSMH, HEOOXOIMMBIMH I TPOJODKCHHS OOyYeHHS B

CTapIIel KO WU UHBIX 00111e00pa30BaTENbHBIX YUPEKICHUIX, U3YUCHHS CMEKHBIX JUCIUILTUH, TPUMEHEHHS

B IIOBCETHEBHOM KH3HMU,

e co3manue ¢yHIAMEHTa IS MaTeMaTUYeCKOTO pa3BUTUSA, (OPMHUPOBAHUS MEXAHU3MOB MBIILICHUS,

XapaKTEePHBIX JJISI MATEMATHIECKOM JIeATeTbHOCTH.

3aoauu 0byuenus:

e mpuoOpeTeHne MaTEMAaTHYECKUX 3HAHUN ¥ YMEHUI;

¢ (hopMupOBaHHE MIPEACTABICHHUS O MATEMATHUYECKUX MOHATUAX KaK O BAXHEHIINX MaTeMaTUYECKHX MOJIEIISX,
MO3BOJISIIOIIMX OIMUCHIBATh U M3Yy4aTh Pa3HbIe MPOLECCHI U SIBJICHMUS,

e (GopMUpOBaHME TPEACTABICHUS O TMPOILEeccaX U SBICHUSAX, HMEIONIMX BEPOSTHOCTHBIA XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE, OO0 OCHOBHBIX IOHSATHAX JIIEMEHTApHON Teopuu
BEPOSITHOCTEH; YMEHHUH HaXOIUThb M OLIGHWBATh BEPOATHOCTU HACTYIUIGHUS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIHMYMH;

e OBIaJCHHE 000OIIEHHBIMH CITIOCOOAMH MBICIIUTEIBLHOM, TBOPUYECKON JEATEIILHOCTEIH;



® YYHUTBHCS TOMCKY, CHUCTEMaTH3alllM, aHaIu3y M Kiaccuukauuum HHPOpPMAIUHM, HUCHOJIB3YS pa3sHOOOpa3HbIE
nH(pOpPMAaIMOHHbIE UCTOUYHUKH, BKIIIOYast y4eOHYIO CIPAaBOYHYIO JINTEPATYypy, COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHUH;

® OCBOGHHE KOMIICTEHIIM: Y4eOHO-TIO3HABATEIbHON, KOMMYHUKATUBHOW, pPE(ICKCUBHON, JHUYHOCTHOTO
CaMOPAa3BUTHsL, IECHHOCTHO-OPUEHTALOHHOM.

MECTO IIPE/IMETA B YYEBHOM IlVIAHE

basucHbIll yueOHBIN (00pa30BaTelIbHBIN) IJIAaH HA M3Y4YeHHE aareOpbl B 9 Kilacce OCHOBHOM IIKOJIbI OTBOJIUT
3 yaca B HEJIEIIIO B TEUCHHE KaXKI0r0 roga o0ydenus, 102 ypoka B To.

Temarnueckoe IUIaHUpPOBaHHE MPEJCTaBICHHbIE B pabouell mporpamMme pa3padoTaHbl B COOTBETCTBUHU C
TuHUEH yaeOHuKOB 1o anredpe aBropsl: [.B.Jlopodees, C.b.CyBoposa, E.A. bynumosuu u sip.

PaGouas nporpamma no anredbpe paccuurTaHa:

- B 9 xnacce - 102 yueOHBIX Haca B roj U3 pacuera 3 yaca B HEJIEIIO.
B Teyenue yueOHoro rojga Ha remarudeckue KoHTposbHbIE pabOThl OTBOAMUTCS: 5 yacoB — B 9 Kiacce.

[Ipeobnanaromme GopMbl ypoka: KOMOMHHPOBAHHBIA YpPOK, YPOK OOBSCHEHHS HOBOTO MaTepuala, Ypok
MPaKTUKYM, YPOK 3a4eT, YPOK CaMOCTOSTEIbHOU palboThl. B maHHBIX Kilaccax BEAYIIMMU METOJaMU OOY4YECHHS
OpeAMETY  SBISIOTCSA:  IMOMCKOBBIH, OOBSCHUTEIHLHO-WUTIOCTPATUBHBINA, HAIJSAHBIA, NPOOJEMHBIA U
PENpOIYKTUBHBIN, MCHONB3yeTcsl (pOHTAIbHAsI, WHIANBHUIyalIbHAsA, MapHas pabdora. Ha ypokax HCIONb3yrOTCS
AIIEMEHTHI CIICAYIOIMX TEXHOJOTUH: BHYTPHKJIACCHOM audQepeHnnanuy, JIUIHOCTHO OPHEHTHPOBAHHOE
obyuenne, KT, 3n10poBbecOeperaromme TeXHOJIOTHH, 00YICHHE B COTPYTHUUECTBE.

Tekymuii KOHTPOJIb OCYIIECTBISIETCS C IOMOIIBIO B3aMMOKOHTPOJSI, ONPOCOB (MHAMBHUIYaJIbHBIH U
(bpOHTaNBHBI), TEMaTHYECKUX KOHTPOJIBHBIX pabOT, CaMOCTOATENBHBIX, TECTOBBIX pabOT, YCTHBIX U
IIUCBMCHHBIX MaTEMaTHUYCCKUX TUKTAHTOB.

Onucanue y4e0HO-MeTOIHYECKOr0 H MATEPHATHLHO-TEXHHYECKOI0 00ecredeHnsi 00pa3oBaTeIbHOro
npomecca

OcHamenue mporecca oOydeHHs MaTeMaTuKe oOecreyuBaeTcsi OMOMMOTeYHBIM (POHIOM, TEeYaTHBIMU
nocoOusiMu, a TaKkke WHPOPMAIMOHHO-KOMMYHUKATUBHBIMUA CpPEICTBAMH, TEXHHUYECKUMH CPEICTBAMHU
o0y4yeHus, y4eOHO-ITPAaKTUYECKUM 000pyI0OBAHUEM.

1. Bubauomeunwtit hono (knuzoneuamuas npooOyKyus):

»  Aurebpa: yuebHuk 15 9 knacca obmeoOpazoBatenbHbIx yupexxaenuii / I'. B. JTopodees, C. b.

Cysoposa u 1ip. - M.: [IpocBenienue,

*  Anczebpa. KontponbsHble paboThl. 9 kinacc: kH. 1uig yuutens / JI. B. Ky3uenosa, C. C. Munaesa; - M:
[Ipocsemenue.

*  Aneeopa. Tematnueckue Tecthl. 9 knacc / JI. B. Ky3unenosa, C. C. Munaesa; - M.: [IpocBemienue.

*  Anre0Opa. Jlumaktnyeckue Marepuaiibl K yueouuky 9 kmacca / JI. I1. EBcradnesa, A. I1. Kapm. - M.:
[Ipocsemnienue.

* CnpaBouHble ocoOust (3HLUKIIONEINH, CIIPABOYHUKH 110 MAaTEMAaTHKE).

* Meronudeckue NOCOOUS [Tl yUUTENS.

2. Ileuammnuvle nocoous:
e Tabmume mo anredpe amst 7-9 kimaccos.
+ TlopTpets! BeIOAIOIINXCA JesTeNIel MaTeMaTUKH.
3. Texnuueckue cpeocmea 00yueHus:

. Kommnsrorep
. [IpoekTop

4. Yueono-npakmuueckoe obopyoosanue:
. KomrmiekT uepT&XHBIX HHCTPYMEHTOB KJIACCHBIX: JIMHEHWKA, TPaHCTIOPTUP, yroiabHUK (30°, 60

).yronbHUK (45° 45°), UMpKynb.

5. Hugpposwie oopazoseamenvhuvle pecypcovl

. [{udpoBble KOMIIOHEHTHI y4€OHO-METOUIECKIX KOMIUIEKCOB 110 OCHOBHBIM pa3ziesiaM Kypca



MaTEeMaTHKHU, B TOM YHUCJIEC BKIIFOYAIOIIUE JIEMEHTHI aBTOMATU3UPOBAHHOTO OOYUCHHUSI U
KOHTPOJIA.
»  OOuenons30BaTeabCKUe HU(POBbIE HHCTPYMEHTHI YU€OHOH 1eATeIbHOCTH
6. Ungpopmauuonnwie pecypcot
1. Equnas xosutekums [udposeix O6paszosarensubix Pecypcoshttp://school-collection.edu.ru/
2. NpoeKT pepepanbHOro LeHTpa nHGopmaLmMoHHO-o06pasoBaTenbHbIx pecypcos (PLIMOP http://www.fcior.edu.ru

3. [Mopran undopmarmonnoi momrepxkku EI'D http://ege.edu.ru/
4. KaTanor obpasoBaTenbHbIX pecypcoB ceTn MHTepHeT http://katalog.iot.ru/

5. lunaktrueckue Matepualsl Mo nHpopMaTHke u MatemaTuke http://comp-science.narod.ru

Peanu3aunﬂ BOCIIMTATCJIBHOI'O IOTCHIINAJIA YPOKA

Peanu3anust BocnuTaTebHOTO MOTEHIIMAA YPOKa MPEAIoaaraeT ciaeayoliee:

- YCTaQHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUN MEXIy YYUTEIEM W €ro y4YeHUKaMH, CIOCOOCTBYIOIIUX
MMO3UTUBHOMY BOCIIPUSTHIO YYaIlllUMHUCS TpeOOBaHWMN M TPOChO YYWTENs, NMPUBICUCHHIO WX BHUMAHUSI K
o0Ocyk1aeMol Ha ypoke HHGOPMAIlMK, aKTUBH3AIMK UX MTO3HABATEILHOMN JESITEIbHOCTH;

- TOOYXJIEHHE IKOJBHUKOB COOJII0IaTh HA YPOKE OOIIEIPUHSITBIC HOPMBI ITOBEICHHS, TTpaBUiIa OOIICHUS CO
CTapIIMMHU U CBEPCTHUKAMHU, IPUHIIUITBI YICOHOM TUCITUIIMHBI 1 CAMOOPTaHHU3alINH;

- MpUBJICYCHUE BHHUMAHUS INKOJbHHKOB K IICHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha YpPOKax sBIICHHH,
opraHu3anus ux paboThl ¢ MOJIy4yaeMOl Ha ypOKE COIMAJIbHO 3HAYMMOUN MH(OpMaluell — HHUIIUUPOBAHUE €€
00CYKIeHUsI, BBICKA3bIBAHMS yUaIlUMHKCSI CBOETO MHEHHS IO €€ TTOBOY, BBIPaOOTKH CBOET0 K HEH OTHOIICHUS;

- UCTIOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOKHOCTEH COJIEpKaHUsI YUeOHOT0 MpeIMeTa 4Yepe3 AeMOHCTPAIUIO
JeTAM  TPUMEPOB  OTBETCTBEHHOr0, TPaXJAaHCKOTO TIIOBEJACHUS, MPOSBICHUA  YEIOBEKOIIOOUS U
JT00pOCepPACYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB IS YTCHMS, 3a1ad JIJIs PEIICHHMS, IPOOJIEMHBIX
cuTyanui 1 oOCyKJIeHH!s B Ki1acce,

- TPUMCHCHHE Ha YPOKE MHTEPAKTHBHBIX (OpM padOThl ydYaIIUXCSA: MHTCIUICKTYAIbHBIX HIP,
CTUMYJIUPYIOIIUX IMO03HABATCIbHYI0 MOTHBAIIMIO IIKOJbHHKOB, JHUCKYCCHH, KOTOPBIC AT YyYaIluMCs
BO3MOXXHOCTH IPHUOOPECTH ONBIT BEJICHHS KOHCTPYKTHBHOT'O JHAiora; TPyHIoOBOH paOOThl WM PabOTHl B
napax, KOTOpble yuaT [IKOJIbHIUKOB KOMaHIHOM paboTe U B3aUMOACHCTBUIO C IPYTHUMH JI€TbMH;

- BKJIIOYEHHE B YPOK HUIPOBBIX MPOLEAYpP, KOTOpPbIE IMOMOTAlT MOAJEpPKAaThb MOTHBALMIO JETEed K
MOJIYYCHHUIO 3HAHUM, HaJaKUBAaHUIO TO3UTHBHBIX MEXKJIUYHOCTHBIX OTHONIEHWH B KJacce, MOMOTaroT
YCTaHOBIICHUIO JOOpOKeIaTeIbHOU aTMOC(ephl BO BpeMs YpOKa;

- UHULIMUPOBAHUE U TOJJEPKKA MCCIEIOBATEIHCKON JEATENbHOCTH IIKOJHHUKOB B paMKax peaau3aiiu
MMM WHAUBUIYAIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJIHHUKAM BO3MOXKHOCTH
MPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PEIICHUS] TEOPETUYECKOM MpoOJieMbl, HABBHIK TEHEPUPOBAHUS U
odopmiieHUsT COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHHOTO OTHOIIECHUS K YYXKUM HUIEAM, OPOPMIICHHBIM B
paboTax ApYrux HCCIeNoBaTeNIe, HAaBBIK MyOJMYHOTO BBHICTYIUICHUS TIEpe] ayAUTOPUEH, apryMEHTHPOBAHUS U
OTCTaWBaHUS CBOEH TOUKH 3PECHHUSI.

TPEBOBAHUSA K PE3YJIIBTATAM OBYUYEHUA 1 OCBOEHHIO COAEP KAHUA KYPCA

[IporpamMma obecrieynBaeT JOCTHIKEHHUE CIIEAYIONMINX PE3yJbTaTOB OCBOCHHUS 00pa30BaTEIbHON MPOrpaMMBbl
OCHOBHOTO 00IIIero 00pa30BaHU:

JUYHOCMHbLE:
JIMHOCTHBIE Pe3yITETaThI OCBOCHFES IPOIPAMMBI YIeOHOTO TIPSIMETA. XAPAKTEPH3YFOTCST:

I arproyecKkoe BOCIIUTAHKE:

MPOSIRIICHAEM HWHTEpeca K TPOLUIOMY M HACTOSIIIEMY POCCHMCKOM MATeMATVKH, IIEHHOCTHBIM OTHOIICHHMEM K JOCTYDKEHHSIM

POCCHICKHMX MATEMATUKOB M POCCHMCKOM MATEMATVHECKOM HIKOJBL, K WCTIONB30BAHUIO 3TWX JIOCTVDKEHHMI B JIDYIVIX HAayKax U

TPHKIIATHBIX Oepax.

I'pakraHCcKOe 1 TyXOBHO-HPABCTBEHHOE BOCITMTAHKE:

TOTOBHOCTHIO K BHIIOIHEHHIO OOSBAHHOCTEH TP@KIAHMHA U PaBAIN €r0 TIPaB, MPEICTARICHHEM O MATEMATHYECKHUX OCHOBAX

(DYHKIMOHUPOBAHKST PAzTMUHBIX CTPYKTY, SRICHHH, TIPOLICYD TPaKIAHCKOrO OOITIECTBA (BBIOOPBI, OMPOCKI 1 TIP.); TOTOBHOCTHIO K

OOCY>KTICHIIO STUYECKUX TIPOQTIEM, CBSI3AHHBIX C TIPAKTIHECKIIM MPHIMEHEHHEM JIOCTYDKEHHIA HAYKFL, OCO3HAHHEM BOKHOCTU MOPATHHO-

STUYECKUX TIPUHLIMIIOB B JAETEIBHOCTA YHEHOTO.

TpyZoBOE BOCIIUTAHKE:



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://ege.edu.ru/
http://katalog.iot.ru/

YCTAHOBKOM Ha aKTWBHOE Y4aCTVie B PEIICHHM TPAKTUHECKUK 34 |Jad MATeMATHYSCKON HANPARIICHHOCTH, OCOHAHVEM BKHOCTH
MaTeMaTnyecKoro OOpa3oBaHKsI HAa TIPOTDKCHWM BCCH JKVBHU TS YCIICIHON TIPO(ECCHOHATTBHON IGSITENIBHOCTH U Pa3BUTHEM
HEOOXOMMMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HHIIMBUTYTHHON TPAEKTOPUM O0pa30BAHKS 1 SKW3HEHHBIX TUIAHOB C
YUETOM JIMUYHBIX MHTEPECOB M OOITIECTBEHHBIX IMOTPSOHOCTEH.

OCTEIYECKOE BOCIUTAHKE!

CTHIOCOOHOCTBEO K SMOLMOHATTBHOMY U CTETHHMECKOMY BOCTIPUSTHIO MATEMATUYECKUX OOBEKTOB, 33/1a4, PEILCHH, PacCysKICHUIA;
YMEHHEO BUJIETh MATEMATHUECKHE 3aKOHOMEPHOCTH B HICKYCCTBE.

LleHHOCTV HAYYHOTO [IO3HAHUS

OpVIEHTALUEH B ISITEITBHOCTH HA COBPEMEHHYIO CHICTEMY Hay4HBIX IPEIICTARIICHHH 00 OCHOBHBIX 3AKOHOMEPHOCTSIX Pa3BUTHS YeIIOBEKA,
TPUPOZIBI M OOLLIECTBY, TIOHHMAHMEM MATeMaTHueckod HayKd Kak cpepbl HeNiOBEHECKOH JIeATeIbHOCTH, 3TaroB e pasBUTUSL U
3HAYUMOCTY JYTs1 PA3BUATYSL LIMBWIM3ALIAN; OBTIZICHUAEM SI3bIKOM MATEMATUKHY M MATEMATUYECKOM KYJIBTYPOU KaK CPEICTBOM TIO3HAHKS
MUpa; OBTIAZICHIEM IPOCTEHIMMI HABBIKAMH HICCIIEIOBATENTHCKOM JESITENTHHOCTH.

DiBIHecKoe BoCOUTaHHE, (POPMUPOBAHKE KYTIETYPbI 310POBbSI M SMOLIOHATEHOIO Qaronomy st

TOTOBHOCTBIO TIPUMEHSITh MATeMATHUYECKUE 3HAHWS B MHTEPECAX CBOCTO 3/I0pOBbS, BEEHWS 3TI0POBOTO 00pasza MIBHU (3I0pPOBOS
TIMTaHNE, COATAHCHPOBAHHBIN POKUM 3aHSTAA M OTIBIXA, Pery/iipHas (M3HHecKasl aKTMBHOCTH), CPOPMHPOBAHHOCTHIO HABBIKA
pedyiexciy, PHU3HAHKEM CBOCTO TTPpaBa Ha OIIIMOKY 1 TAKOTO ke TpaBa IPYroro YesioBeKa.

OKOJIOMMYECKOE BOCIUTAHKE:

OpUCHTAIlViell HA TIPUMEHEHHE MaTeMaTVuecKUX 3HAHWMA [Pl pellieHHsl 33734 B OONACTH COXPAHHOCTU OKPYXKAFOLICH Cperbl,
TUTAHMAPOBAHKS TIOCTYIKOB M OLICHKH MX BO3MOYKHBIX TIOCTICZICTBUN TSI OKPY/KAFOIIICH CPEIbI; OCO3HAHHEM TJIOOATHHOIO XapaKTepa
SKOJIOTVHECKHX MPOOIEM U ITyTel MX PeITICHIESL.

JIMMHOCTHBIE PE3YITBTATHI, O0SCTICUMBAIOIIHE ATAITAIMIO OOYYAFOITIETOCs K M3[ IMEHSFOIAMCS YCTIOBHSM COLMATIBHOK ¥ TIPUPOJTHOM
CPCIIbL

TOTOBHOCTBIO K JIGHCTBUSIM B YCJIOBUSIX HEOINPEIEIEHHOCTY, TIOBBIICHHO YPOBHSI CBOCH KOMITETEHTHOCTYL YEPE3 MPAKTAYECKYEO
JISSTTENTHHOCTD, B TOM UKC/Ie YMEHHUE YUIUTHCS Y APYIVIX JIFOIEH, Tpr| JoOpeTarh B COBMECTHOM JIESITENTBHOCTH HOBbIE 3HAHMS, HABBIKU 1
KOMIICTEHLIH F13 OTTBITA IPYTHX;

HeOOXOIMMOCTBHIO B (DOPMHPOBAHMI HOBBIX 3HAHHH, B TOM YHCTIE (hOpMYIIPOBATH HIEH, TIOHSITVISL, TUTIOTE3bI 00 OOBEKTAX U SIRNICHHSIX, B
TOM YHICJIE PAHee HE M3BECTHBIX, OCO3HABATH JI(DHITMTHI COOCTBEHHBIX 3HAHHI 1 KOMITIETEHTHOCTEH, TUTAHUPOBATH CBOS Pa3BHTYIE,
CTIOCOOHOCTBEO OCO3HABATH CTPECCOBYO CHUTYAIIO, BOCIPHHHMATH CTPECCOBYHO CHTYAIIMIO KaK BHIBOB, TPEOYFOIIIMI KOHTPMED,
KOPPEKTUPOBATH MPUHIMAEMBIE PEILICHHST 1 JIEHCTBYSL, (POPMYITPOBATH 1 OIEHHBATH PHICKH U TIOCTIETICTBYASL, (DOPMUPOBATE OITHIT.

Memanpeomemuvle:

1) yMmeHHe caMOCTOSATEIBHO IJIAHUPOBAThH AJbTEPHATHBHBIE ITYTH JHOCTHIKEHHUS II€JIel, OCO3HAHHO BHLIOMPATH
HaunOosee I(PPeKTHBHBIC CIIOCOOBI PEIICHHS YIYSOHBIX U TTO3HABATEIILHBIX 3a/1a4;

2) yMeHHE€ OCYIIECTBIATh KOHTPOJb II0 PE3YIbTaTy W IO CIOCO0Y IEHCTBHS Ha ypPOBHE IPOU3BOJIHLHOTO
BHUMaHHS U BHOCUTHh HEOOXOUMBIEC KOPPEKTHBHI;

3) yMeHHE aJeKBaTHO OLEHHBATh NPABHIBHOCTh HIIM ONIMOOYHOCTH BBIMOJHEHHS Y4YeOHOHM 3amaum, eé

00BEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC BO3MOKHOCTH €€ pEIICHUS;

4) 0cO3HAaHHOE BIIaJE€HHE JIOTHYCCKUMH ICHCTBHSAMU OIPEACICHHUS IMOHATHH, 000OIIEHHS, YCTAaHOBJIECHHUS
aHaJIOTUH, KiaccupuKanun Ha OCHOBE CaMOCTOSITEILHOTO BBIOOpa OCHOBaHUHU
U KpUTEPHEB, YCTAHOBJICHUS POJOBUTOBBIX CBA3CH;

5) yMmMeHue yCTaHaBIMBAaTh MPUYHUHHO-CICACTBEHHBIC  CBSI3U; CTPOMTH  JIOTHYECKOE  PaCCYXKICHHE,
yMO3aKJIIoueHHe (MHIYKTUBHOE, NeIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHHe cO3[1aBaTh, NMPUMEHSITh M IPeoOpa3OBBIBATh 3HAKOMO-CHMBOJMYECKHE CPEACTBA, MOJACIH H
CXEMBI JUUIS pellIeHHsT yIeOHBIX U MMO3HABATEIbHBIX 33124,

7) yMeHHE OpraHM30BBIBATH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JCATEIbHOCTH C YYUTEIEM H
CBEPCTHUKAMHU: OINPEACIATh LEIH, pacupencicHne QyHKIUA U pojel y9aCTHHUKOB, B3aMMOJCHCTBUEC U
obmue crmocoObl paboTh; yMeHHE padoTaTh B TpYIIE: HAXOAUTh OOIee pelieHHe W pa3pemaThb
KOH(JIMKTBI Ha OCHOBE COTJIAaCOBAHHMSA TO3MIHMKH W yd4€Ta HMHTEpPECOB; CIIyImIaTh NapTHEPA;
(hopmynupoBaTh, apryMEHTHPOBATh U OTCTAaUBAaTh CBOE MHEHHE;

8) chopMHUpPOBAHHOCTH YUEOHOU M OOIIEIOIH30BATENIHCKON KOMIIETEHTHOCTH B 00JIACTH  MCIIOJIBE30BaHMUS
WHGOPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHojorui (MKT-kommeTeHTHOCTH);

9) mepBOHaYaIbHBIC MPEJACTABICHUS 00 HJACSIX W O METOJaX MaTeMaTUKU KaK 00 YHHBEPCAIbHOM SI3BIKE
HayKd U TE€XHUKH, O CPEJICTBE MOJICTIMPOBAHUS SIBJICHUN U TIPOIIECCOB;

10) ymeHHe BHACTh MATEMATHYCCKYIO 3aa4y B KOHTCKCTE MPOOJEMHON CUTYallud B APYTUX AUCHHMILIMHAX,
B OKpYXaIOIIEH KU3HMU;

11) yMeHue HaXOIHWTh B PAa3JWYHBIX HCTOYHHMKAX HH(OPMAIHIO, HEOOXOIUMYIO TUISL pelieHus
MaTeMaTHYECKUX IPOOJIEM, U TMPEACTaBIATh €€ B MOHATHON (hOopMe; IPUHHMATh PEIICHUE B YCIOBHUAX
HETOJHOM ¥ N30BITOYHON, TOYHOH U BEpOSITHOCTHON HH(pOPMAIIHUH;

12) yMmeHHe MOHUMATh U HUCIOJH30BaTh MaTEMAaTHUYECKHE CPEACTBA HATISIHOCTH (PUCYHKH, YEPTEKHU, CXEMBI
W Ip.) IJI UITIOCTPALMK, HHTEPIIPETAIINH, apTyMEHTAIINH;

13) yMmeHwHe BBIABUTATh TUIIOTE3BI IIPH PEIICHUH YUEOHBIX 3a/1a4 M MOHUMAaTh HEOOXOAMMOCTh UX TP OBEPKH;
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14) ymeHue UPUMEHATh HMHAYKTHUBHBIC M JCIYKTHBHBIE CIOCOOBI PAaCCYXICHUU, BHUACTh pPa3IMUHBIC
CTpaTEeruu pelIieHus 3a1ay;

15) moHMMaHHE CYIIHOCTH QJITOPMTMHYECKHX MPEANHCAHMA M yYMEHHE JEHCTBOBAaTh B COOTBETCTBHH C
MPEI0KCHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSTEIBHO CTAaBHTH IIEJIH, BHEIOMpATh W CO3JaBaTh AaITOPUTMBI IS PEIICHUS YYeOHBIX
MaTeMaTUYeCKuX Mmpoosem;

17) yMeHHMe IUIAaHMPOBATh H  OCYIIECTBIATH JCATCIBHOCTh, HAIPABJICHHYI0 Ha pEIIeHHE 3a1ad
HCCIIeIOBATEIbCKOTO XapaKkTepa.
npeomemusie.

1) ymenue paboTarh C MaTEMaTHYECKHM TEKCTOM (CTPYKTYpUPOBAHHME,  H3BIEUYCHHE HEOOXOIMMOM
uH(bpOpManuKu), TOYHO W TPAMOTHO BBIpaKaTb CBOM MBICIM B YCTHOM H THCHbMEHHOU
peud, MPHUMEHSsT MaTEeMaTHYECKyI) TEPMHUHOJOTHIO M CHMBOJIMKY, HMCIIOJIB30BaTh PAa3JIUYHbBIC S3BIKU
MaTeMaTHuKH (CIOBECHBIA, CUMBOJIMYECKHH, rpaduyeckuii), O0OOCHOBBIBATH CYXKJCHHS, IPOBOJHUTH
KJ1acCU(UKaIHMIO, TOKa3bIBaTh MAaTEMaTUUECKUE YTBEPIKICHUS,

2) BnajgeHue 0a30BBIM MOHATHWHBIM alaparoM: UMETh MPEACTAaBICHUE O YHUCIIE, BaJeHHE CHMBOJIBHBIM
SI3BIKOM  alireOphl, 3HAHHUE 3JIEMEHTaPHBIX (hyHKIIMOHATBHBIX 3aBHCUMOCTEH, (OpMHUPOBAHHE
MPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEabHOM MHUPE M O Pa3IMYHBIX CIIOCO0aX UX U3-
y4eHHs, 00 0COOCHHOCTSX BBIBOJIOB U MIPOTHO30B, HOCAIIMX BEPOSATHOCTHBIA XapaKTep;

3) yMeHHe BBINOJHATH alreOpandecKkue MpeoOpa3oBaHUs PaIlMOHATbHBIX BBIPAXKCHUH, MPUMEHITh HX IS
peleHus: y4eOHbIX

MaTeMaTUYECKUX 3aJ1a4 ¥ 3aJ]1a4, BOSHUKAIOIMINX B CMEXKHBIX YYCOHBIX IPEIMETAX;

4) yMeHHE T0JIb30BaThCS MAaTEMATHYCCKUMH (GOpPMYyJaMH M CaMOCTOSTEIBHO COCTaBIATH (HOPMYJIBI
3aBUCHMOCTEH MEXy BEIMUMHAMU HAa OCHOBE 000OIIECHMS YaCTHBIX CIIydyacB U KCIIEPUMEHTA,;

5) yMeHue pemiaTh JHHEHHBIE M KBaJpaTHbIE YpPaBHEHHS M HEPAaBEHCTBA, a TAK)Ke MPHUBOJMMBIE K HHUM
ypaBHCHHUs, HEPABEHCTBA, CHUCTEMBbI; NPUMEHATh Tpaduyeckue MNpPEACTaBICHHUS IS pEIISHUS |
HCClIeJOBaHUs YPAaBHEHUM, HEPABEHCTB, CUCTEM; MPUMEHATh NMOJYYCHHbIC YMEHUS JUJIsI PEUICHUs 3a/1a4
W3 MAaTE€MaTUKH, CMEXKHBIX MIPEAMETOB, MPAKTUKU;

6) oBmameHune CHCTEMOW (YHKIMOHAIBHBIX HMOHATHH, ()YHKIHOHAIBHBIM SI36IKOM M CHMBOJHUKOW, YMEHHE
CcTpouTh TpaduKd (PYHKIHHA, OMUCHIBATH MX CBOWCTBA, MCIIOJIB30BaTh (YHKIMOHATHHO-TpaduuecKue
MPEICTABJIEHUS ISl ONMCAHUS U aHAJIM3a MAaTEMAaTUYECKUX 3a7a4 U PEAJIbHbIX 3aBUCUMOCTEN;

7) oBIaJcHHE OCHOBHBIMHU CIIOCOOAMHM MPEACTABICHUS U aHAIN3a CTATHCTHYECKUX JAaHHBIX; YMCHHE PEIIaTh
3a/1a4¥ Ha HaXO0XJEHNUE YaCTOTHI M BEPOSTHOCTH CIYIaWHBIX COOBITHIA;

8) yMeHue MpPUMEHATh M3YUYCHHBIC MOHSATHS, PE3yJIbTaThl U METOJbI NMPH PEIICHUU 3a7ad W3 PasIHnYHBIX

pasaciioB Kypca, B TOM YHCIIC 3aJad, HEC CBOJAIIHNXCA K HECIIOCPCACTBCHHOMY INPUMCHCHHUIO M3BCCTHBIX
aJITOPUTMOB.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA AJITEBPBI B 7-9 KITACCAX

BBINyCKHUK Hay4YUTCA B 7-9 KJ1accax (A/14 MCII0JIb30BaHUA B IOBCEJHEBHOM *KU3HU U 00ecrieYeHHs
BO3MO>KHOCTH yCIIELIHOI'0 IPOA0/KeHUsA 06pa3oBaHUA HAa 6a30BOM ypOBHe)

DJ1eMeHTBI TCOPHHU MHOKECTB U MaTeMaTH4eCKoi JOTUKHA

L4 OHepI/IpOBaTL Ha 0a30BOM ypOBHel IOHATHAMMA: MHOXCCTBO, OJCMCHT MHOXCCTBA, IIOJMHOXCCTBO,
MMPUHAAJIC)KHOCTD,

e  3aj7aBaTh MHOXKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

® HaXOJWTH MepeceucHne, 00hEeTUHEHUE, TOAMHOKECTBO B IPOCTEHIIINX CUTYAITHSIX;

e OIepUpOBaTh Ha OA30BOM YPOBHE MOHATUSMH: OIIPEICICHIE, aKCHOMa, TeOpeMa, JOKa3aTeIhCTRO;

® TPUBOANTH IPUMEPHI K KOHTPIPUMEPHI IS TIOATBEP)KICHUS CBOUX BBICKA3BIBAHUM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMETOB:

®  WCIOJIB30BaTh rpaduyecKkoe MpeACTaBICHUE MHOMXECTB I OINHMCAHHUS PEAThbHBIX IPOIECCOB U
SIBJICHUH, TIPY PEIICHUH 33249 JPYTUX YICOHBIX PEIMETOB.
Yucaa

e  OmnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHUSMH: HATypaJlbHOE YHCIIO, II€JI0€ YUCIIO, OOBIKHOBEHHAs JPOOb,
JeCTHYHAsS IpO0b, CMEIIaHHAs APOOb, PAIMOHAIBHOE YUCIIO, apU(PMETUISCKUI KBaJIPATHBIH KOPEHB;

®  UCHOJb30BaTh CBOMCTBA YUCEI U IIPABWIIA JECHCTBUIN IPU BHIITOJIHEHUN BHIYMCIICHUH;

®  UCHOJB30BaTh MPU3HAKU ACIUMOCTH HA 2, 5, 3, 9, 10 npu BHINOTHECHUU BBIYUCICHUN U PEIICHUU HECIOXHBIX
3a1a4;

e  BBINOJHATH OKPYTJICHHUE PAIMOHATBHBIX YHCEN B COOTBETCTBHH C TIPaBUJIaAMU;

e  OIICHMWBATH 3HAYCHHE KBAAPATHOTO KOPHSI U3 TIOJIOKUTEIHHOTO IIEJIOTO YHCTIA;

L 3,H€CI) " fajiee — paclo3HaBaTb KOHKPECTHBIC MTPUMEPDIL 06HII/IX MOHSITUH I10 XapaKTCpHbIM IIPU3HAKaM, BBIIIOJIHATH HeﬁCTBHH B
COOTBETCTBUM C OIPEACIICHUCM U HpOCTeﬁmHMH CBOIiCTBaAaMH HOHﬂTHﬁ, KOHKPETHU3HUPOBATh MpUMEPaAMU O6HII/I€ IIOHATHUS.



®  PAacrO3HABaTh PAlMOHAIBHBIC M HPPALMOHAIBHBIC YHCIIA;

e  CpaBHHBATh YHCIIA.
B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPEIMETOB:

®  OLCHUWBATH PE3yJITAThI BBIYUCICHHI IPH PEIICHUN MPAKTHYECKHX 3a71a4;

e  BBINOJHATH CPABHCHHUE YKCEN B PEabHbIX CUTYAlUsIX;

®  COCTaBJATh YHCJIOBBIC BBIPQKCHHS IMPU PELICHUM IMPAKTHYSCKUX 33hady M 3a1ad U3 JIPYruX yueOHBIX
HPEMETOB.
ToxnecTBeHHbIE IPe0Opa30BaHusA

e  BhINOMHATH HECIOXHBIE MPEOOPa30BAHMUs Ul BHIYMCICHHS 3HAYCHUH YHMCIIOBBIX BBIPOKEHMIl, COACPIKAIIMX
CTETICHH C HAaTypaJbHBIM [OKa3aTelieM, CTEIICHH C LIeJIbIM OTPULIATEIIbHBIM ITOKa3aTeNIeM;

e  BBINOJHATH HECIOXHBIC MPEeOOpa3OBaHMs LEJbIX BBIPAKCHHN: PACKPBIBATH CKOOKH, NMPUBOIMUTH MOAOOHBIC
caracMble;

®  HCIONB30BaTh (DOPMYJBI COKPAICHHOIO YMHOKCHHS (KBaJpaT CyMMBI, KBajapaT pPa3HOCTH, Pa3HOCTbH
KBaJIpaToOB) ISl YIPOIICHUS BRIYMCICHUH 3HAUEHUI BBIPAKEHHIA;

e  BBINOJNHATH HECIOXKHBIC NpeoOpa3oBaHUS NPOOHO-TMHEHHBIX BBIPQKCHHH M BBIPAKEHUH C KBaJpaTHBIMH
KOPHSIMH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

e  IIOHMMATb CMBICJI 3aIIMCH YHCIIA B CTAHAAPTHOM BHJIE;

e  omepHpoBaTh Ha 6a30BOM YPOBHE IOHSATHUEM «CTaHAAPTHAS 3AIHCh YHCIIay.
YpaBHeHus1 1 HepaBeHCTBA

e  OmnepupoBaTb Ha 6a30BOM YpOBHE MOHATUSMH: PABEHCTBO, YMCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb
YPaBHEHUs, PELICHUE YPABHEHHUS], YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIICHUE HEPABEHCTBA;

®  [POBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEWHBIM;
pelIaTh CUCTEMbI HECJI0KHBIX JIMHEHMHBIX YpaBHEHUN, HEPABEHCTB;
IIPOBEPATH, SIBJIAETCS JIM JAaHHOE YUCIIO PEIICHUEM YpaBHEHUs (HEPABEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;

e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBIATh M pELIATh JIMHEHHBIC YpaBHEHHS IPH PELICHUH 3a1ad, BO3HHUKAIOIIMX B JPYrHX Y4eOHBIX
HpeaMeTax.
DOyHKIUH

e Haxonuts 3HaueHue GpyHKIMU MO 3aJaHHOMY 3HAYEHHIO apIyMEHTa;

®  HaXO/AWTh 3HAUEHHE apryMeHTa IO 3aJaHHOMY 3HAUEeHUIO (YHKIIMU B HECIOKHBIX CUTYallUsX;

®  ONpEleNsITh IMOJOKEHUE TOYKM IO €€ KOOpAWHATaM, KOOPAMHATHl TOYKM IO €€ IOJIOKECHHIO Ha
KOOpJAMHATHOM ITUIOCKOCTH;

e 10 rpaduKy HaxoJIuUTh 0OJACTh OMpPEIENICHUSI, MHOKECTBO 3HAYEHUH, HYIM (YHKIUHU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3pAaCcTaHUs U YObIBaHMSI, HauOOJIbIlIee U HAMMEHbIIee 3HaUeHUs (DYHKIUU;

®  CTpOUTH IpaduK JUHEHHON QyHKINH;

®  TIPOBEPATH, ABISAETCA JIU JaHHBIN rpaduk rpadukom 3aJaHHON QYHKIMU (JTMHEHHOU, KBapaTUIHOM,
00paTHOU MPONOPLUOHATBHOCTH);

e  ompeneNsTh NPUOIMKEHHbIE 3HAUCHUS KOOPAUHAT TOUKH repeceyeHus TpadukoB QyHKIUH;

e  omnepHpoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH: MOCIIEAOBATENbHOCTh, apupMeTHyecKas Mporpeccus,
reOMEeTpUUECKasi IPOrpeccust;

e  pemath 33J[a4M Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET OBITh ITOJIy4YEH HEHOCPEJCTBEHHBIM MOJCYETOM Oe3
npuMeHeHHs HopMyJL.
B noBcenHeBHOM KU3HM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  HCIONB30BaTh rpaMKU PEANBHBIX MPOLIECCOB M 3aBUCHMMOCTEH JUIsl ONPE/CNICHNUS UX CBOWCTB (HAMOONIBIINE U
HAaUMEHBIIIME 3HAYCHHs], IPOMEKYTKH BO3PACTAHUS U YOBIBaHHsI, O0JIACTH MOJIOXKUTEIBHBIX ¥ OTPULIATEIIBHBIX 3HAYCHUN U
T.IL);

®  KCIOJb30BaTh CBOWCTBA JIMHEHHOW (YHKIMH WU e¢ rpadUK NpU PEIICHHH 3aJad U3 JIPYIHX Yy4eOHBIX
MPEIMETOB.
CrarucTuKa U TeOpus BEepOSATHOCTE

e lIMerh MpenCTaBICHHE O CTATUCTUYECKHX XaAPAKTEPHCTHUKAX, BEPOSTHOCTH CIYYalHOTO COOBITHS,
KOMOMHATOPHBIX 3a/1a49aXx;

e  pemiath MpocTeiIe KOMOMHATOPHBIE 33a4U METOJOM MPSIMOTO U OPraHU30BAHHOTO Mepedopa;



MIPEJCTABIATH JaHHbBIC B BUJE TAOIUIL, JUarpamMM, rpauKoB;
YUTaTh MH(OPMAIHUIO, TPEICTABICHHYIO B BHJIE TaOJIHUIIBI, AUArPaMMBbI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATHCTUUYECKUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEHUIINX CITydasix;

®  VMETh IIPECTABICHUE O PO 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHHSIX.
B noBce1HeBHOI KU3HHM M NIPH U3yYeHUH APYTUX MPeIMETOB:

® OLICHMBATh KOJIMYECTBO BO3MOKHBIX BApHAHTOB METOIOM nepeﬁopa;

®  WMETh MPEIACTABICHHUE O POIH MPAKTHIECKH TOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBITHIA,

e CpaBHMBaTh OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTHKH, TIIOJIyYCHHBIE B MPOIECCE PELICHHS
NPUKIIaJHOM 3aa4uu, U3y4EeHUs PEaIbHOTO SBICHUS;

®  OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITUI U SIBICHHUIA B HECIOKHBIX CUTYAIIHSX.
TexcToBble 32124

L PemaTe HECIIOXKHEIC CIOKETHBIC 3aJa4uy pasHbIX TUIIOB HAa BCC apI/I(bMeTI/IqCCKI/IC HCI‘/'ICTBI/DI;

L CTpOUTHL MOJCJIb YCJIOBUA 3aJaqyun (B BUIC Ta6J'II/IHI)I, CXCMbI, PUCYHKA HIIN ypaBHeHI/IH), B KOTOpOI\/'I JaHbI
3HAYCHUA ABYX U3 TPCX B3aUMOCBA3AHHBIX BCJIMYMH, C IICJIBIO [TOUCKAa PCIICHUA 3aJa1Hu;

®  OCYIIECTBIATH CIIOCOO IMOMCKA PEIICHHUS 3a7]a9i, B KOTOPOM PAcCyKICHUE CTPOUTCS OT YCIOBHUS K TpeOOBaHUIO
W OT TpeOOBaHUS K YCIOBUIO;

° COCTaBJIATH IJIaH PEIICHUA 3a1a4H,
BBIACJIATH 3TAIlbl pEHICHUA 3ala4u;
HUHTEPIPETUPOBATH BEIYUCIIUTEIIBHBIC PE3YJILTAThI B 3a4a49€, UCCIICA0BATD MOJYYEHHOC PEHICHUEC 3a/1a1u,
3HATPH PA3INYHE CKOPOCTEH 00BEKTA B CTOSUEH BOJIE, POTUB TSUEHUS H M0 TEUCHUIO PEKH;
peuarh 3ala4v Ha HaXOKACHUE YaCTHU YHClla U YUCJIa 110 €T0 YacCTU,

e  pemaTh 337aYM Pa3HBIX THUNOB (Ha PadOTy, HAa TMOKYNKH, HA IBW)KCHHE), CBA3BIBAIOIIUX TPH BEIUIHHEI,
BBIACJIATH 3TU BEJIMYUHBI U OTHOLICHUA MEXIY HUMH,

o HaXOOWUTb HNPOLUCHT OT 4YUCJia, YHUCJIO IO IMPOUCHTY OT HETO, HAXOAUTH IMMPOUCHTHOC CHUIKCHUC UJIN ITPOLCHTHOC
TIOBBINICHHUEC BCIIMYUHBI,

° peumaTb HECIOXKHBIC JIOTHICCKUE 3aJa9u METOAOM paCCYX(HeHHﬁ.
B noBceaHeBHOIi )KM3HU M PU U3YYeHHUH APYTHX MPeEIMETOB:

®  BBIIBUTaTh TUIOTE3bl O BO3MOXKHBIX IPEJENbHBIX 3HAYCHUAX HCKOMBIX B 33jaye BEIMYHUH (AenaThb
HNPUKUAKY).

BbINYCKHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCHA B 7-9 Kiaccax /sl o0ecrniedeHNs] BO3MOKHOCTH YCIIEIIHOT O
NPOAOJIKeHUsI 00Pa30BaHUA HA 0230BOM M yIiIy0JIeHHOM YPOBHSX

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTHKH

® Onepupoeamz;z NOHAMUAMU. onpedeﬂeHue, meopema, axKcuoma, MHOMHCECMB0, XapadKmepucmuKu
MHOJICecmea, JleMeHm MHoacecmed, nycnioe, KOHEe4YHoe U 6€CK0H611H06 MHOIHCECMBO, nOOMHOOfC@CWlGO,
NPUHAONEHCHOCMb, BKIIOUEHUE, PABEHCIBO MHONCECME,

® u306pa9fcamb MHOdHCecmea U OMHOUEHUE MHONHCECTE C NOMOULbIO KPY2c06 3ﬁﬂepa;

®  onpedensamv NPUHAOIEHCHOCHb INIeMEHMA MHONHCECEY, 00bEOUHEHUIO U Nepecedenuio MHONCeCmas;

®  300a8amb MHONCECMBO C NOMOUWDBIO NEePEYUCTIEHUS INEMEHMOB, CI0BECHO20 ONUCAHUS,

L] onepupoeanib - NOHAMUAMU. 6blCKA3blBAHUE, UCMUHHOCMb U JIOHCHOCNIb 6blCKA3bl6AHUA, ompuyarnue
8blCKa3bl8aHulZ, onepayuu Ha() 6bICKA3bIBAHUAMU. U, UTU, HE, )YCIIOBHbIE BbICKA3bIBAHUS (wwnﬂuicaz/;uu);

L] Cmpounib 6blCKA3bl6AHUA, OMPUYAHUA 8bICKA3BLIBAHUL.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMETOB:

®  CmMpoumsv YenouKu YMo3aKkIOYeHUl Ha OCHO8E UCNOIb3068AHUS NPABUTL IOCUKU,

®  UCNONL3068AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaghuieckoe npeocmasieHue Ois
ONUCAHUS PeaTlbHbIX NPOYECCO8 U SGTIeHUII.
Yucaa

L] Onepupoeamb ROHAMUAMU. MHOIHCECMBO HAMYPAIbHBIX YUCET, MHOMCECNBO YENIblX YUcel, MHOHCecmeo
PaAyUOHAIbHbIX qucei, uppayuoraibHoe 4ucio, Keadpamﬂbzﬁ KOpé€Hnb, MHO2HCECM B0 deﬁcmeumeﬂbelx qucel,
ceomempudecKkas unmepnpemayusl HamypaibHblX, YelblX, pAayUOHAJIbHBIX, 6eﬁcm6umeﬂbﬂblx quceau,

L] NOHUMAMb U 0OBACHAMb CMBICI nOSuZ/;MOHHOIZ 3anucu HamypajibHO20 Yucia,

L] BbINOJIHAMb 6bIYUCTIEHUA, 6 MOM YUC]IE C UCNOIb306AHUEM NPUEMOE PAYUOHATIbHbLX 6bl’iuCJZ€H1/l1/7,'

2 3,H€CI) " fajiec — 3HaTb ONPECACICHUC TOHATHS, YMCTh HNOSACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa npu
MpoOBEACHUN paccymz[eHI/H‘/'I, JA0Ka3aTeJIbCTB, pCIICHUU 3aJiad.



BbINOIHAMb OKPY2IleHUe PAYUOHATLHBIX YUCE]L C 3A0AHHOT MOYHOCIMbIO,
CPABHUBAMb PAYUOHAbHBIE U UPPAYUOHATILHBLE YUCLA,
npeocmasisims payuoHAIbHOe YUCIO 8 8Ude 0eCAmuyHol opoou
VYROPAOOHUBAMb YUCA, 3ANUCAHHbBLE 8 BUOE ODLIKHOBEHHOU U OeCAMUYHOU OPOOU;

o naxooums HOMI u HOK uucen u ucnonvzogams ux npu peuieruu 3a0ay.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  npuMeHAmMb NPABUILA NPUOTUINCEHHBIX GbIYUCTIEHUN NPU peuleHUuy NPaKmuyecKux 3a0ad u peuleHuu
3a0au Opyaux yueOHvIX npeomemos,

®  BLINOIHAMb CPABHEHUE Pe3VIbMAamos GblUUCIeHULl NPU peuleHUl NPAKMU4ecKux 3a0ay, 8 mom Yucie
NPUOTUNCEHHBIX BbIUUCTICHULL

® cocmasnamv U OYEHUBAMb UYUCIIOBble BbIPANCEHUS NPU peuleHUU Npakmuideckux 3a0ay u 3a0ad u3
Opyaux yueOHbIX NpeoMemos;

®  3anuUCLIBAMb U OKPY2IAMb YUCTIO08blE 3HAYCHUS PeATbHbIX GeIUYUH C UCNONIb308AHUEM PA3HBIX CUCTEM
usMeperus.
ToxnecTBeHHbIE IPe0Opa30BaHUA

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3ameleM, CMeneHu ¢ Yelbim
ompuyamenbHulM NOKA3amenem;

®  GLINOIHAMb NPEOOPAZ0BAHUS YETbIX GLIPANCEHUIL: OetCMBUs C OOHOUIeHAMU (CNOJCEeHUe, bluumanue,
VMHOJICEeHUE), OeUCMBUsL C MHO2OUNEHAMU (CLOJCEHUe, BbIYUMAHUE, YMHONCEHUE),

®  GLINOJIHAMb PA3NOJNHCEHUE MHOL0UNEHO8 HA MHOMCUMENU OOHUM U3 CNOC0008: 8biHeceHUe 34 CKOOKY,
2PYNNUPOBKA, UCNONIb30BAHUE POPMYTL COKPAUJEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOPAm CyMMbl U PAZHOCMU OOHOYIEHO8;

®  pPACKIaovbI8amb HA MHOMCUMENU KGAOPAMHbIUL MPexXuaeH,

®  GLINOJIHAMb NPeoOPA308aAHUS BLIPAICEHUL, COOEPHCAWUX CMENeHU C YeablMU OMmpUyameIbHblMu
nokazamensimu, nepexooums Om 3anuc 8 eude CmeneHu ¢ YeivblM OMmpUuyameibHulM noxKasamenem K 3anucu 8
suoe opoou;

®  BLINOIHAMb NPeodPaz08anusi OPOOHO-PAYUOHATILHBIX BLIPANCEHUIL: COKpaujerue Opobell, npugedeHue
aneebpaudeckux opobeu K odowemy 3HaMeHamento, ClodCeHue, YMHOdN CeHue, OelleHue ancedpaudeckux opooell,
8036edeHue aneebpauyeckol Opoou 6 HaAMypaibHyIO U Yerylo OMpUyamenbHylo Cmenens,

®  GLINOIHAMb NPEeodPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU

®  gvl0enAmb K8AOpam CYMMbvl UIU PA3SHOCMU O8VUIIEHA 8 BbIPANCEHUSX, COOepHCauux KeaopamHvle
KOpHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYITb.
B noBceaHeBHOM KM3HM ¥ MIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPeodPA308AHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CHAHOAPMHOM 8UOe;

®  GLINOIHAMb NPeodPA308AHUS ANICeOPAUYECKUX BbIPANCEHULl NpU peuleHuu 3a0ay Opyeux y4eOHulX
npeomemos.
YpaBHeHHsI U HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPAGEHCMB0, KOPEHb VPAGHEHUs, peueHue HepageHcmaed,
PABHOCUNIbHbIE  YpaBHeHus, 001acmb Onpeoenenus ypaeHeHus (Hepagencmed, Cucmemvl YPAGHEHUU Ulu
Hepagencms);

®  pewams JUHELHble YPAGHEHUS U YPABHEHUs, C8OOUMbLE K JTUHEUHbIM C NOMOUWbIO MOHCOECHBEHHbIX
npeoopazosanuil;

® pewamb KeaOpamHvle YPAGHEHUs U VPAGHEHUs, CB00UMble K KE8AOPAMHLIM C  HOMOWbLIO
MOACOECMBEHHBIX NPEOOPA30BANULL,

®  peuwiamsb OpoOHO-UHElIHbIE YDAGHEHUS,

®  pewams npocmeriviue UppaAYUOHAIbHbIE YPABHEHUs 8UOdA / f(x)=a, \/ f(x)= \/ g(x);

n
peutams ypagueHus suda X =a,
peuamyv YpagHeHUst CNoCoO0M PA3N0ACeHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHOLL,
UCNONIBb308AMb MENMOO UHMEPBANO8 OISl PeUleHUs YeablX U OPOOHO-PAYUOHATIbHBIX HEPABEHCNE,
peuwamy JTuHeliHble YPAGHEHUs. U HEPABEHCBA ¢ NaApamMempamu,
peuams HeCl0AHCHble K8AOPAMHble YPAGHEHUS C NAPAMEMPOM;
peuams HeCl0AHCHble CUCTEMb TUHEHbIX YPABHEHUL ¢ NAPAMEmPamu;



®  pewambv HeCI0HCHBIE YPABHEHUS 8 YENblX YUCTLAX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® cocmasenamv U pewamsv JUHelHble U K8AOpamuvle YPAGHeHUs, YPAGHeHUs, K HUM C800Aujuecs,
cucmemvl TUHEUHbIX YPAGHEHU, HepaABeHCME NPU peleHUul 3a0ay Opy2ux y4eOHvlx npeomemos,

®  BLINOIHAMbL OYEHKY Npagoonoododus pe3yibmamos, HNOAYYAeMblX NpU peuleHuu JUHeUHbIX U
K68AOPAMHBIX YPAGHEHUN U CUCTEM JIUHEUHbIX YPAGHEHUUl U HepABeHCME NPU peuleHuU 3a0ay Opy2ux y4eOHvix
npeomemos;

®  guvIOUpamb CcOOMBemMCcmeywue YpPasHeHus, HepageHcmed UlU Ux Cucmemsvl 01 COCMABLEHUs.
mMamemamuyeckol Mooeau 3a0aHHOL PeaibHOU CUMYayuu uiu NPUKIAOHOU 3a0adu,

®  yMemb UHMepNnpemuposamv NOLYYEHHbIU NPU peuleHUuU YPAasHeHus, HepaseHcmeda Ulu CUCHeMbl
pe3yibmam 6 KOoHmeKkcme 3a0aHHOU PeaibHOU CUMYayuy Ulu NPUKIAOHOU 3a0ayu.
DOyHKIUT

e  Onepuposamsv NOHAMUAMU. QYHKYUOHANLHAS 3A6UCUMOCIb, DYHKYUA, epaguKk GYHKYuU, cnocobsl
3a0anusa yHKyuu, apeymenm u 3HaveHue QYHKyuu, obnacms onpeoeneHus u MHOMCECME0 3HAYEHUU QYHKYUU,
HYIU PYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCINEA, MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeYemHOCmb QYHKYUU,

® cmpoumbs epaguxku IUHENHOU, K8AOPAMUYHOU QYyHKYULl, 00PAMHOU NPONOPYUOHATbHOCMU, (DYHKYUU

K
6uUda: y=a+——, y=~/x,y=3x, y=|;
X+Db

®  Ha npumepe K8aOpaAMu4HOU (GYHKYUU, UCNOIb308amb npeobpazosanus pagura Gyuxyuu Y=F(X) ors
nocmpoenus 2pagurkos Gynkyuil y = af (kx+b)+c;

®  cocmaenamv YpPAGHEHUs. NPAMOU NO 3A0AHHLIM YCI08UAM: NpOXoosaujeli uepe3s 08e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX00Auell Yepe3 OaHHYI0 MOYKY U NAPALLebHOU OaGHHOU NPAMOU;

®  uccnedosamv QYHKYUIo no ee epagpuxy;

®  HAX0OUMb MHONCECMB0 3HAYEHUL, HYIU, HNPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCU
K8AOpamu4Hou QyHKyuu,

®  onepuposamv NOHAMUAMU: NOCAE008AMENbHOCHb, APUDMEMUUECKdsi NPocpeccus, 2eoMempuyeckas
npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUYECKYIO U 2eOMEMPUYECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  ULTIOCMPUPOBAMb C HOMOWDBIO 2pauKka peanvHyr)  3A6UCUMOCMb UIU  Hpoyecc No  Ux
Xapakxmepucmuxkam,

®  UCNONB308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU PYHKYUU NPU peuleHuU 3a0ay u3 Opyeux y4eoHvlx
npeomemos.
TekcTOBbBIE 321a49H

e Pewams npocmoie u CLONCHbIE 3A0AYU PAZHBIX MUNOE, d MAKHCE 304U NOBLIUEHHOU MPYOHOCIL

®  UCNONB308aMb PA3HbIC KPAMKUE 3ANUCU KAK MOO@IU MEKCMOE CLONCHBIX 3a0ay 0N NOCMPOEHUs. NOUCKOBOU
CXeMbl U peuenus 3a0ay;

®  paznuuams Mooelb MeKCma U MoOelb peuleHus 3a0ayu, KOHCmMpPYUpo8ams K 0OHOU MOOeIU pelieHus
HeCN0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayil;

[ ] 3HAMmM»v U npmeH}le 06a Cl’lOCO6{1 noucka pEWEHHE 3(10(]’-{ (om mpe606aHuﬂ K yC]lOguIO u om yCﬂOGuﬂ K
mpebo8anuo);

®  MOOenuposamov paccyicoenus npu NOUCKe Peuenus 3a0ay ¢ NOMOWbIO 2paph-cxemvl,

®  guldensMmb IMANbL PeUleHUs 3a0a4U U COOEPHCAHUe KANCO020 IMAand,

®  yumemb 6blOUPAMb ONMUMANLHBIIL MEMOO peuwenus 3a0ady U 0CO3HABAMb 6blO0P Memood, paccmampueams
PA3IUYHbLE MEMOObL, HAXOOUMb PA3HBLE PEULCHUS 3A0AYU, eCIU B03MONCHO,

®  aHaMU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUY 3a0a4;

®  GLINOIHAMYb PA3IUYHbIE NPE0OPA3068aANUs NPEOTIONCEHHOU 3a0ayU, KOHCMPYUPOBAMb HOBblE 3A0ayu U3 OAHHO,
6 Mmom ducie 06pam1%ze;

®  uUHMePNPeMuUpPOBaAMb BbIUUCIUMENbHbIE PE3VILIMANbL 8 3A0ade, UCCLe008aMb NOYUEHHOe PeueHue 3a0adi;

®  QHANUZUPOBAMb BCEBOZMONCHBIE CUMYAYUU 63AUMHO20 DPACNONONCCHUS 08YX 00bEKMO8 U UMEHeHUe UX
XApaxmepucmuk npu COBMECMHOM OB8UNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) NPU PeueHuy 3a0ay Ha OBUICEHUEe 08YX
00beKmMo6 Kax 6 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPAGLCHUSIX,

®  UCCe008aMb BCEBO3MONCHBIE CUMYAUUY NPU PEULeHUU 3A0ay HA OBUICEHUE NO PeKe, PACCMAMPUBAMb PA3HbLE
cucmemvl omcuema;

®  pewamv pazHooOpasHvle 3a0aul «HA YACUY,
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® pewamb U 000CHOBbIBAMb CB80E peulenue 3a0ay (8blOensimb MAMEeMAMU4ecKylo OCHO8Y) Ha
HaxoxcoeHue 4acmu Yucid U Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpoOU;

®  0Co3HaBamv U 00BACHAMb UOSHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3bIBAIOUUX MPU GeIUYUHbL (HA
pabomy, Ha NOKYNKU, HA OBUMCEHUE), 8bIOCTAMb IMU BETUYUHBL U OMHOUEHUS MeHCOY HUMU, NPUMEHAMb UX NpU
peuteHul 3a0ay, KOHCmMpPYUpo8ams coOCmeeHHble 3a0ay YKA3aHHbIX MUNos;

®  grademv OCHOGHLIMU MEMOOAMU PeueHUs 3a0ay Ha CMeCU, CNIAGbl, KOHYEHMPayuu,

®  pewamv 3a0auu HA NPOYEHMbl, 8 MOM HUCIe, CIOICHbIE NPOYEHMbl C 0DOCHOBAHUEM, UCNONbL3VS PA3HbLE
cnocodwl;

®  pewiams no2udecKue 3a0ayu pasHbIMU CHOCOOAMU, 8 TOM Yucile, ¢ 08yMA OAOKAMU U ¢ mpems OIOKamu
OAHHBIX C ROMOULbLIO MAbUY;

®  pewambs 3a0a4u O KOMOUHAMOPUKE U MEOPUU 8ePOAMHOCIEN HA OCHO8E UCNONb30BAHUS U3VUEHHBIX MEMO008
u 000CHOBbIBAMD peuetUe;

®  peuiamsv Hecl0NCHbIe 3a0aUU N0 MANEMAUYECKOU CImamucmuxe;

®  081a0enb OCHOBHbIMU MEMOOAMU PEUEHUS CIONCEMHbIX 3A0ay. apupmemuyeckuti, areeopauyeckui, nepeoop
6apUAHMOB, 2e0MeMPUYECKUll, 2papuyeckull, NPUMEHAMb UX 6 HOBLIX NO CPAGHEHUIO C U3YYEHHbIMU CUMYAYUSX.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  gbIOENAMb NPU PeleHUlU 3a0a4 XapaKmepucmuKkyu paccmampusaemoll 8 3a0ade cumyayuu, oOmiuyHvle
Oom peanvHblX (me, Oom KOMOPbIX AOCMPAUpOBAIUCh), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom IMmux
Xapaxkmepucmuk, 8 YaCMHOCMU, NPU peuleHuu 3a0a4 Ha KOHYeHMpAayuu, yYyumuléams nIOMHOCHb 8eUiecmad;

®  pewams U KOHCMPYUPOBAMb 3a0a4U HA OCHO8E PACCMOMPEHUs PEAbHbIX CUMYAYUll, 8 KOMOPbIX He
mpebyemcs MOUHbIU 8bIYUCIUMETbHBLL Pe3VIbmant,

®  pewams 3a0a4u HA 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.
CraTucTHKA M TeOpHs BEPOSATHOCTE

e  Onepuposamv noHamuamu: cmordouamvle U Kpy208bie OUAPAMMbL, MAOIUYbl  OAHHBIX, CPeOHee
apugpmemuueckoe, meouaua, HauboIbLULEE U HAUMEHbULee 3HAYEeHUs 8blO0OPKU, PA3ZMAX 8bIO0OPKU, OUCHepCUs U CMAHOAPMHOe
OMKIIOHEeHUe, CTYHAUHAS USMEHYUBOCMb,

®  uzgIEeKamb UHGOpMayuio, NPeOCMasiienHyo 8 mabIuyax, Ha OUASPaAMMAax, 2papuKax;,
cocmasnsaimes mabauysl, CMpouUms OUAPAMMbL U 2PAPGUKU HA OCHOBE OAHHBIX;
ONepupoB8aAmb NOHAMUAMU: PAKMOPUAT YUCILA, NEPECMAHOBKU U codemanus, mpeyzorvHux Tlackans,
NPUMEHSMb NPABUNIO NPOU3EEOEHUs NPU PeuleHUU KOMOUHAMOPHBIX 3a0ay,;
onepuposéams NOHAMUAMU. CAYHAUHBIN ONbIM, CAVYAUHBIL 6bIO0D, UCHbIMAHUe, dJeMEeHMAapHoe CAYYalHoe
cobbimue (Ucx00), Kiaccuueckoe ONpeoeieHUe GePOSIMHOCIU  CIYHAUHO20 COObImMUs, Onepayuu Hao CAyYauHbIMU
cobbimusAMu,

®  npedcmasisims UHPOPMAYUIO ¢ NOMOWbIO KPY208 Diinepa,

®  pewiambv 3a0auu HA BbIYUCICHUE BEPOSIMHOCMU C NOOCHEMOM KOAUYeCmsed BApUAHMO8 ¢ NOMOWBIO
KOMOUHAMOPUKU.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

®  u36IeKAMb, UHMEPNPemuposams u npeotpasosvieams ungopmayuio, NPeOCmagieHHyo 8 mabauyax, Ha
ouazpammax, epapurax, ompaxcarwyro C8OUCMEAd U XapaKmepucmuku peaibHulX NPoYeccos U s8J1eHUlL,

®  onpedensimvb CMAMUCMUYECKUE XAPAKMEPUCTNUKU 6bI00POK NO  mabauyam, Ouaspammam, 2paguxam,
BbINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU OM Yeau peuenus 3a0a4u;

®  OyYeHUBamb BEPOIMHOCHb PEANIbHbIX COOLIMULL U A6IEeHULL.

COJAEPKAHHUE KYPCA
APUOMETHUKA

PanuonajabHbIe yncaa. MHOKECTBO pallMOHAILHEIX uncen. CpaBHeHHE pallMOHAIBHEIX Yncell. JleicTBus

C pallMOHAILHBIMM YHCIAMU. [Ipedcmasienue payuoHaibH020 Yucia 0ecamuytol 0poosio.
Pacmmpenne MHOKECTBAa HATYpaJbHBIX YHCEN 10 MHOKECTBA LEIbIX. MHOXKECTBA LIENIBIX YUCEN 10 MHOXKE-
CTBa PalMOHAJIbHBIX. PallMOHAIBbHOE YUCIIO KaK OTHOIIEHHUE M/N, Te m — IIeNI0e YUCIIO, 1 — HATypaJIbHOE.

CTGHGHB C I CJIBIM IIOKAa3aTCJIEM.
JeiicTBUTENbHBIE YMcaa. KBaapaTHBIM KOpeHb U3 uncia. KopeHb TpeThel CTemeHU. 3aluch KOPHEH C
MOMOIIBIO CTENIEHU C IPOOHBIM MTOKA3aTEJICM.
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[ToHsTHE 00 MppalMOHAILHOM 4YHciie. Paclo3HaBaHUE UPPALMOHAIBHBIX Yncen. [IpuMepsl Joka3aTenbCTB B
anreOpe. MppaumoHanbHOcTh uucna  \Z.llpuMeHenwe B reomerpud. MppanyoHaIbHOCTh 4YUCIA U
HECOM3MEPUMOCTh CTOPOHBI U IMATOHAIIM KBajpaTa. JlecaTHaHbIe TPUOIIKSHHS UPPAITMOHATBHBIX YHCEI.

MHOXeCTBO  JIEUCTBUTENBHBIX YHCEN; MPEACTABICHHE JCUCTBUTEIBHBIX YHCENT OECKOHEYHBIMU
JnecATUYHBIMU Apo0siMu. CpaBHEHUE JEHCTBUTEIbHBIX YHCEL.

KoopaunaTtnas npsamas. M3o0pakeHue yrcesl ToUKaMu KOOPAWHATHON mpsiMOi. YK CIIOBbIE TPOMEKYTKH.

N3mepenusi, npudaukenns, oueHkn. PazmMepsl 00bEKTOB OKPYXKAIOLIEro Mupa (0T 3JIEeMEHTapHBIX YaCTHUIL
1o BceeneHHoit), ITUTENBHOCTH MIPOLIECCOB B OKPY KarollleM MUpe. Belaenenne MHOXKUTEINSI — CTENEHH JIECATU B
3anucu uyucna. [lpubnmkE€HHOe 3HAaYeHUWE BEJIWYUHBI, TOYHOCTh NpubnmxeHus. Ilpukuaxka u oneHka
pEe3yJabTaTOB BHIYUCICHUN.

AJI'EBPA

Adreépanyeckne BbIpa’KeHHsl. DYKBECHHbBbIC BbIpaKEHHS (BBIPQKCHHS C IEpeMEeHHbIMH). YmcioBoe
3HauY€HHE OYKBEHHOrO BbIpakeHMs. /omycTuMble 3HaUeHMs NepeMeHHbIX. [lo/icTaHOBKAa BbIpaXKEHUI BMECTO
nepeMeHHbIX. [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUN HAa OCHOBE CBOWCTB apudmermueckux neictBuii. Pa-
BEHCTBO OYKBEHHBIX BBIpAXKEHHUN. TOXKIECTBO.

CrerneHp ¢ HATYPAJIBLHBIM ITOKAa3aTeJeM M ee€ cBoWcTBa. lIpeoOpa3soBaHWsA BBIPAKEHUH, COAEDIKAIIMX

CTCIICHH C HATYPAJBbHBIM IMOKA3aTCJICM.

OI[HO‘-IJIGHI)I u_MHOrowicHsl. CTeneHh MHOT'OWICHA. CJIO)KCHI/IC, BbIYMTAHWUC, YMHOXCHHC MHOI'OYJICHOB.
DopMyIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaApaT CYMMBI M KBaJpaT pa3HocTH. PopMmylia pa3HOCTU KBaAPATOB.
HDCO6D33OB8.HI/I€ 1IJIOr0 BBIPAXKEHUS B MHOrouwieH. Pa3noXKeHrne MHOTOYJICHOB HA MHOXKHMTEIN. MHOTrOYJIeHEI
c ogHou nepemeHHor. Kopenb MHorouwneHa. KpajpaTHBIA TpEXUIICH; pa3doKEeHNE KBaJIpaTHOro TpéXuiaeHa Ha
MHOXHUTCIIN.

Anrebpanueckas apo0b. Jlonycmumoble 3HAYEHUS NEPEMEHHbIX 8 OpOOHO-DAUUOHANIbHBIX GbIPANCEHUSX.
Cokpawenue ancebpauueckux opoobei. Ilpusedenue arcedpauueckux Opoobell Kk oouemy snamenamenio. [leticmeus
C__anzebpauyeckumu _OpoosmMuU. _COJCEHUe, SblYumanue, VYMHOJCEHUe, OeleHue, 6036€0eHUe 6 Cenehb.
Ilpeobpaszosanue svipasicenutl, cooepicauux 3Hax mooyias. CTeneHb ¢ IENIBIM IIOKa3aTelIeM M e CBOMCTBA.
[IpeobOpazoBanre ApOOHO-ITMHENHBIX BRIPAKEHUN: CI0KEHHE, YMHOKEHHUE, IEJICHHUE.

ParmmonanbsHbie BeIpaKeHUS U UX MpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

ApundmMernyecknili KBaipaTHBII KOpeHb. [Ipeo0pa3oBaHue BRIPAKEHUN, COASPKAIMX KBAAPATHEIE KOPDHU:
YMHOJKEHHE, JIEIEHNE, BLIHECEHHE MHOKUTEIS M3-I0 3HAKA KOPHSA, 8HEeceHue MHodCcumens noo 3nax koptsa. VIx
MIPUMEHEHHUE K MTPeoOpPa30BaHUIO YMCIOBBIX BHIPAXKEHUN W BHIUUCIICHUSIM.

YpaBuenusi. YucnoBoe paBeHcTBO. CBONCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO C NEPEMEHHOM.

IlonaTtue ypaBHEHMS M KOpHS ypaBHeEHHUS. [Ipedcmasnenue o pasHocuivHocmu ypasuenut. Qbracmo
onpedenenus ypagrenus (001acms 0OnyCmumblx 3Ha4eHull nepementoii). Y paBHEHHE ¢ OJJTHOI TIepeMEeHHOM.

JInaeiitHOe ypaBHEHME M _€ro KOpHH. PemeHwe JWHEHWHBIX ypaBHEHWH. Jluwneilinoe ypasHnenue ¢
napamempom. Konuuecmeo xopueil aunelino2o ypasuenus. Pewenue aunetinsix ypasHeHull ¢ napamempom.

KBanparueie ypaBHenus. Hemonnble KBaapaTHbIE ypaBHEHHs. JIMCKpUMHUHAHT KBaJAPaTHOTO YpPaBHEHMS.
DopMyaa KOpHEH KBaJIpaTHOIO ypaBHEHHMS. Teopema Buema. Teopema, obpammuas meopeme Buema. Penienue
KBaJPATHBIX YPaBHEHHH: MCIOJL30BaHHE (DOPMYIBI JIUId HAXOXKAECHHUS KOPHEH, epaduueckuii memoo peutenus,
DAZN0NCCHUE HA MHONCUMENU, N00DOP KOPHEU ¢ UCNOAb308aHuem meopemvl Buema. Koauwecmeo kophell
K8AOpAmMHO20 YPABHEHUS 68 3A6UCUMOCIU_Om_e20 Ouckpumunanma. bukeadpamuvie ypasnenus. Ypasnenus,
C800UMbLE K TUHEUHbIM U KeaopamubiM. Keaopamuvle ypasuenus c napamempom.

[Ipumepsl pemieHust ypaBHEHUI TpeThbell W 4eTBEPTON cremeHeil. Pemienue mpocreiimmx apo6HO-
JIMHEHHBIX YpaBHEHMH. Peutenue OpobHoO-payuonaivhblx ypasHerul. Memoovl peuwlenus ypasHeHul. mMemoobl
PABHOCUNLHLIX_NPe0OPA308aAHUL, Memo0 3aMeHbl_NnepemenHoll, zpagduueckuti memoo. Hcnonv3osanue ceoucme
dyHKYUL npUu pewenuy YPasHeHUlL.

YpaBHeHHEe ¢ JABYMs TepeMeHHBbIMHU. JIMHEWHOE ypaBHEHHE C JABYMs NEPEMEHHBIMHU, IPUMEPHI
pelieHUs ypaBHEHUH B IEIbIX YHCIaX. [Ipsamas kak epaguyueckas unmepnpemauus JuHetHo20 YPAGHEHUs C
08YMSL NePeMeHHbIMU.

CucreMa ypaBHEHMH ¢ IBYMS IIEPEMEHHBIMH. PellleHne cucTeMbl YpaBHEHHUH. MeTobl pEIIeHUs] CHCTEM
JIMHEWHBIX YPaBHEHMH C JIBYMS IIEPEMEHHBLIMU: 2paduyeckuii Memoo, Memoo CIONCeHUsl, METON HOACTAHOBKH.
Cucmemul UHEUHbIX YpaGHeHull ¢ napamempom. PaBHOCWIBHOCTh cuUCTeM. lIpumepsl penieHus CUCTEeM
HEJIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a/1a4u anreOpandeckum CrocoooMm.

Pertenne TEKCTOBBIX 3amaud apubdMeTHUeCKHM crocoboM. Mcmonp3oBaHMe TaOIMII, CXEM, YEPTEIKEM,
JPYTHX CPEJACTB IIPECTABICHUS JAHHBIX IIPH PEIICHUH 3aJa4H.

3agaum Ha ABHKEeHHE, pa00TyY M NMOKYIKH. AHaJIM3 BO3MOKHBEIX CUTYAIlMM B3aMMHOI'O PACIIOJIOKCHMS
00BEKTOB MPHU UX JABUKEHHH, COOTHOIIECHUS 00bEMOB BEINOIHIEMEIX PA0OT IIPH COBMECTHOM paboTe.
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3agaun Ha YaCTH, J0JHM, NPOLEHTLI: PelreHue 3amau Ha HaXO)KIECHHME YAaCTH YHCJA M YHCIA II0 €ro
yacTy. Pemmenne 3a/1a4 Ha IpoIleHTHI M Joau. [IpuMeHeHre MponopuMid IPH PEIICHUH 3a/1a4.

Jlornueckue 3agaum: PeleHue JOTMYECKHMX 3amad. Pewienue 102u4eckux 3a0a4 ¢ _nomoubto 2pagos,
maoau

OcHOBHbIC METOABLI pelleHHs TEKCTOBBIX 3aaa4: apudMeETHUECKHH, aiareOpandecKkuii, Iepedbop
BapUaHTOB. [lepsuunvie npedcmasienus 0 _0pyaux Memooax peuwieHus 3a0ay_(ceomempuyeckue u cpaguueckue

Memoobl).

JlekapTOBBI KOOPAMHATHI Ha IIOCKOCTH. [ paduyeckas HHTepIpeTalus YpaBHEHUS C JIByMS IIEPEMEHHBIMHU.
I'paduk nuHEHHOrO YypaBHEHHs C JABYMS IIEPEMEHHBIMH; YIJIOBOM KOA(D(PUIIMEHT MPsAMOM; YCIOBHE
MapaJuIeIbHOCTH MPSAMBIX. ['paduku IPOCTEHIINX HEMHEWHBIX YPaBHEHUM: mapaboiia, Turnepooia, OKpYKHOCTb.
I'paduueckas mHTEpIIpETALIMS CUCTEM YPAaBHEHHUH C TBYMS NTEPEMEHHBIMU.

HepaBencTBa. YuciaoBbie HEpaBEeHCTBA W WX CBOWCTBa. [IpoBepka CHpaBeIIMBOCTH HEPABEHCTB IPU

3JIaHHBIX 3HAYCHUAX TICPEMCHHBIX.

HepaBencrBo ¢ omHoii mepemeHHO#. CTporme M HECTPOrME HepaBeHCTBa. Qbnacmb onpedenenus
HepaseHcmsa _ (001acmb _ QONYCMUMbIX _3HAYeHUull nepementot). PaBHOCHUIBHOCTh HEpaBEHCTB. JIMHEIHBbIE
HEpPAaBEHCTBA C OJIHOM NepeMeHHOU. PenieHue JIMHEHHBIX HEPABEHCTB. Keadpamuoe HepaseHcmeo u e2o
peuternus. Peulenue Keaopamuvix HepaseHcme. UCNOAb308dHUEe C8OUCE U _2padura KeaopamuyHou yuxyuu,
Memoo UHMeP8anos. 3anuch pewieHus Keaopamuo20 HepaseHcmed.

Pewenue yenvix u 0podHoO-payuonaibHblX HEPAGEHCING MEMO0OM UHMEPSATIO8.

CucTeMbl HEPAaBEHCTB C OJHOHM mnepeMeHHOMH. Pemenne cucTeM HEPaBEHCTB € OAHOW NEPEMEHHOM:
JMHEHHBIX, K6aopamubvix. VI300pakeHHEe pEIIEHNs CUCTEMbI HEPABEHCTB HA YMCJIOBOH MPSIMOH. 3alIMCh PEIICHUS
CHCTEMBI HEPABECHCTB.

OYHKLIIN

OcHoBHBIE NOHATHA. JleKapTOBBHI KOOPAMHATHI Ha IIOCKOCTH. POpMHpOBaHHE MPEACTABIECHUH O
METAIIPEAMETHOM IIOHATHU «KOOPAMHATEDY. CrmocoOnl 3amaHusg  (QYHKIHWNA: aHAIUTAYECKHH, TpadhHUUeCKHid,
Ta0IUYHBIA. 3aBUCUMOCTH Mexay BennunHamu. [lonstue ¢pynkuuu. ['paduk dyakuuu. 3HaueHue GyHKIUH B
touke. CBoiictBa (GyHKIMI: 00JIACTE  OOpEeNEIeHMs, MHOXXECTBO  3HAYEHMI, HYIH, IPOMEXKYTKH
3HAKOIIOCTOSHCTBA,  YemHOCb/Heyemnocmy, TPOMEXYTKH  BO3PAcTaHUI M YOLIBAHHUSA, HaWOOJLIIEE U
HamMenblee 3HaueHus. MccaenoBanne QyHknmu 1o ee rpabuxy. [IpuMepsl QYHKIINHA, IOIYYAEMBIX B IIPOLIECCE
HCCIEN0BAHUS PA3JNYHBIX pEANbHBIX IPOILIECCOB M pelneHus 3amad. [lpedcmasnenue 00 acumMnmomax.
Henpepuvisnocms dpynxyuu. Kycouno 3adaunvie pynxyuu.

Yucaosble ¢QyHkouu. DyHKINM, OMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPOMOPIHMOHATBHEIE
3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuHelHas QyHkuus, e€ rpaguk U cBoicTBa. YTIIOBOW Ko3dduiimeHt
npsMoi. Pacnonokenne rpabuka JHHEHHOH (GYHKIMH B 3aBUCMMOCTH OT €€ VIJOBOro Kod(GhHIMEHTa MU
cB000IHOTO wWieHa. Haxoowcoernue Koodpduyuenmos auneunon Qyukyuy no 3a0aHHbIM YCI08UIM. NPOXONCOCHUE
NpAMOU_yepes 08e _MOYKU C 30A0AHHbIMU _KOODPOUHAMAMU, NPOXONHCOCHUES NPAMOU_uYepes OaHHYI0 MOYKY U
napaIieIbHou OaHHOU NPIMOIL.

KBagparuunag ¢yuknus (mapabousa), €€ rpaduk M cBoiictBa. [locmpoenue epaguxa Keaopamuyrou
dyukyuu no _mouxkam. Haxoxaenue HynaeHd KBaapaTUYHONW (DYHKIIMHM, MHONCECMEA 3HAYEHUU, NPOMENCYMKOS
3HAKONOCMOSHCINGA, NPOMENCYMKO8 MOHOMOHHOCIU.

k
CaoticTBa QyHKINHK y = K y = —.I'unepbona.
X X

I'pagpuxu ¢yukuun. Ilpeodbpazosanue epagurxa @dyukyuu y = f (X) _0nsa nocmpoenus epaguxos

dynkyuti 6uda_y — af (kx+b)+c.

. k
I'papuru ¢ynxyuii y:a+ﬁ,_y =x.y=3Yxry=|x:
+

CrerneHHbIe QyHKuHH C HaTypaJbHBIMU MMOKa3aTelIIMu 2 U 3, uxX rpaduku U cBoicTBa. ['padmku GyHKIUH
y=~x,y=%xy=|x|

YucaoBble MnocjaeaoBaTeJbHOCTH. IIoHATHE YMCIOBOM IOCICAOBATSILHOCTH. IIpHMMEphl YHMCIOBBIX
IOCTE/IOBATEILHOCTEeH. beCKOHEUYHBbIE MOCIeI0BATeIbHOCTU. 3aJaHue IOCIeI0BaTEILHOCTH PEKYPPEHTHOM
bopmynoit u popmyIoii n-2o dneHa.

Apudmernueckas M TreoMeTpUYECKas MPOTPECCHM, MX cBoicTBa. DPOpPMYIBl  7-20  4jicHA
apu(PMETHYESCKOM U T'€OMETPUYECKON IPOrPECCHM, CYMMBI MEPBBIX 7-X 4aeHOB. Cxoadmascs reoMeTpuyeckas
nporpeccus. M3o0pakeHne 4iIeHOB apu(PMETHYECKOM M TIeOMETPHUYECKOW TMPOTrpeccHuil  TOUYKaMH
KOOPJIMHATHOM TIOCKOCTH. JIMHEHHBIN M AKCITOHEHIMATbHBIN POCT. CI0KHBIE MPOIIEHTHI.
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BEPOATHOCTb U CTATUCTUKA

OnucareabHasi CcTAaTHCTHKA. Ta0iuyHoe W rpadUuecKOe MIPEACTABICHHE AAaHHBIX, CTOJI0YAThle U
KPYIOBBLIE JHarpaMMbl, TpauKu, OpUMEHEHUE THarpaMM U I'padhMKOB JUIS ONMCAHMS 3aBUCUMOCTEN pealbHBIX
BEIUYMH, H3BIcuYeHre uHbopManuu H3 Tabmui, auarpaMM H_rpadukoB. OmnucarenpHble  CTATHCTHYECKHUE
IOKA3aTeNIM YMCIOBBIX HA0OpOB: cpeaHee apudMeTHdyecKkoe, mMeduarna, HauOoIblIee U HAaWMMEHbIISE 3HAYCHH.
Mepsbl paccerBaHus: pa3Max, OUCHEPCUsL U CMAHOAPMHOE OMKLIOHEHUE.

CrayyaiiHasg M3MEHYHMBOCTE. M3MEHYMBOCTE IPU M3MEPEHUAX. Pewarowue npasuia. 3aKoHOMEPHOCMU 8
usmenuusbix geruyunax.Ilpencrapienne o BIOOPOUYHOM UCCIICTOBAHUU.

Cayuyaiinbie cOOBITHA W BepoOsTHOCTH. CiydaliHbIe ONBITHI (IKCIIEPUMEHTHI), JJIEMEHTAPHbBIC
cly4yaiiaele coObITHs (Mcxobl). BeposstHOCTH diieMeHTApHbBIX COOBITHI. COOBITHS B CIIYUANHBIX DKCIIEPUMEHTAX
U OJIarONpUATCTBYIOIIME  DJEMEHTApHLIE  cOOBLITHI. BepoSTHOCTH  CIOyYaWHBIX  cOOBITHH. ONBITEI ¢
DPaBHOBO3MOKHBIMH 3JE€MEHTApHBIMH _cOOBITHAMU. Kitaccuueckue BEpPOSTHOCTHBIE OIBITHI C HMCIIOJL30BAHUEM
MOHET, KYOMKOB. [Ipedcmasnenue cobbimuii ¢ _nomouibio ouazpamm_unepa. Ilpomusononoscnvie cobvimus,
0bvedunenue u nepeceyenue coovimuil. Ilpasuno croxcenus eeposmuocmeii. Cnyuatinsiu evloop. Ilpedcmasnenue
aKcnepumenma 6 _euoe _oepesa. Hesasucumvie cobvimusa. Ymuooicenue 6eposmuocmeii He3a6UCUMbIX cOObImULL.
Iocredosamenvuvie nezasucumvie ucnvimarus. IlpeacTaBiIcHre 0 HE3aBUCHMBIX COOBITUSX B JKU3HH.

KomoOunaropuka. [lpasuno ymuoodicenus, nepecmanosku, gaxmopuan uucia. Couemanusi u Yucio
couemanuti. Popmyna uucia covemanui. Tpeyeorvnux Iackans. Onvimol ¢ OOIbUIUM YUCTIOM DABHOEBO3MONCHBIX
dNleMEHMApHbIX _cobblmull. Buiyucienue eeposmuocmeli 8 _onvimax _c_NpumMeHeHuem KOMOUHAMOPHbIX HOpMYIL.
Ucnvimanus bepnynnu. Ycenex u neyoaua. Beposmuocmu codvimuil 6 cepuu ucnvimanuti bepnyniiu.

ClellaﬁHble GCJIHUUHBL. 3HAKOMCIMBO _CO CJZVVCZZZHblMZ/l BeIUYUHAMU HA npumepax KOHEYHblX
ducxpem%zx CJZV‘lalZHblx BEeIUYUH. Pacnpedeﬂeﬂue 6€DO}ZmHOCI1’Z€IZ. Mamemamuueckoe osxcudanue. Ceoticmea
Mmamemamuyecko2o odcudanus. Ilonsmue 0 3aKoHe DONbUUX YUCEL. HS’M@D@HU@ eepwlmﬁocmeﬁ. HpumeHeHue
3aKOHA__OONLMUX _YUCel 6 coyuosocuu, cmpaxoedHuu, 6 3dpa600xpaHeHuu, obecneyenuy _Oe3o0nacHoCcmu
Hacenerus 6 I{D€36bl'{auvalX cumyauuAx.

TemaTuueckoe MJIAHUPOBAHHE MO ajredpe

9 Knacc
Homep Tema pazgena (MoayJib) Kon—Bo yacos
IJ1aBbI
1 HepaBencTBa 19
2 KBanpatuunas ¢pyHKIus 20
3 VYpaBHEHUSI U CUCTEMBI ypaBHEHUI 25
4 ApudmeTrueckas U reoMeTpUyecKas Iporpeccun 17
5 CrarucTtuka u BEpOsSTHOCTb 6
[ToBTOpeHue 15
Uroro 102
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KanennapHo TemaTnyeckoe nJaHNpoBaHHe Y4eOHOro MaTepuasia
no ajaredpe B 9 kiacce

ypo
Ka

Cooepicanue yueoHozo
Mamepuana

Ko — 60

uacoe

Cpoku
u3yueHus

Ilpumeua-
HUs

10.

11.

m1.1

o.1.1

n.1.1

n.1.2

m.1.3

m1.3

m1.3

m.1.3

m.1.3

o |

HepaBencrBa
JeticTBuTenbHBIE UYnCIa KaK OCCKOHEUHBIE IPOOH.
Pacumipenrie MHOXECTBa HATypaJIbHBIX YHCEN
JI0 MHOXECTBa LEJbIX. MHOXKeCTBa LENbIX
yucenl 0  MHOXECTBA  PalUOHAIbHBIX.
PannonansHOE YKCI0 KaKk OTHOIIEHHE M/N, T1e
m — LEJI0€ YUCII0, 1 — HATYpaJbHOE.

CpaBHeHUE 1EUCTBUTENBHBIX YUCEII,
apudMeTHYecKHe NeUCTBHUS HaJ HUMH.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.
[IpoBepka cipaBeIJIMBOCTH HEPABEHCTB MPHU
3aIaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

Otanbl pa3BUTHUS MPEICTABICHUN O YHCIIE.
MHoxecTBO JEUCTBUTEIBHBIX YUCell,;
MIPEACTABIIEHUE JEUCTBUTEIBHBIX YyuCcell
OCCKOHEYHBIMH  JECATUYHBIMH  JAPOOSMHU.
CpaBHeHHE AEHCTBUTEIHHBIX YHCEIL.

OO011re cBOMCTBa HEPABEHCTB JJIS MEpexoia OT
OJIHMX HEPABEHCTB K JPYTHM.

OneHka cyMMBbl M IIPOU3BENIEHUS MO 33JaHHBIM
TPaHMLIAM  CJIara€MbIX WMJIM  MHOXKHUTEJEH.
CBOWCTBO TPAaH3UTUBHOCTH.

HepasenctBo ¢ onHoil nepemenHoi._Ctporue u
HecTporue HepaBeHcTBa. OOIACTh ONpeIeIeHUs
HepaBeHCTBA (00JIACTh JIOMYCTHUMBIX 3HAYCHHI
nepeMeHHoi). PaBHOCHIBHOCTH HEpPaBEHCTB.
JluneliHble HEPABEHCTBA C OJIHOM MEPEMEHHOM.
Pemenue nuHeHBIX HEPABEHCTB.

PeieHne HepaBeHCTB.

KonrponbHas padora (cTapTOBBIil KOHTPOJIB)
JIuHeliHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOM.
JIuHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM.
JInHeliHbIE HEPABEHCTBA C OJTHON IIEPEMEHHOM.

Pemenue niensix U ApoOHO-paIMOHATBHBIX
HEpaBEHCTB METOJOM MHTEPBAJIOB.

[EEN
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

n.1.4

n.1.4

n.1.4

m.1.5

m.1.5

n.1.6

n.1.6

n.2.1

m2.1

m 2.1

n.2.1

n.2.3

m2.3

CucreMbl TMHENHBIX HEpaBEHCTB. Pemienue
CHCTEM HEPaBEHCTB C OJHOM MEPEMEHHOM.
N300pakeHne penieHns CUCTEMbl HEPaBEHCTB
Ha YUCIIOBOM MPSAMOM. 3alKCh PEIICHUS
CUCTEMbI HEPABEHCTB.

JIBOVIHBIE HEPABEHCTBA.

Pemenue cucrem TMHENHBIX HEPABEHCTB.
JloKa3aTesbCTBO YUCIIOBBIX HEPABEHCTB.
Jloka3zaTenbcTBO alireOpandyeckux HEPaBEeHCTB.
YT0 03HAYAIOT CJIOBA «C TOYHOCTBIO JI0...»

TouyHOCTH HpI/I6J'II/I)KeHI/I$[, OTHOCHUTCJIbHAas
TOYHOCTB.

Koumponvnan paooma Ne 1 «Hepasencmea»

o 1

KBagparuynas gyHkuusa
Kakyro ¢pyHKIMIO Ha3bIBAIOT KBAJAPATHUHOM.
Koopaunatel BepmuHbl 1apaboibl, OCH
cumMeTpuu. Crnocobbl 3afgaHus  (QyHKIUIL:
AHAIUTUYECKUH, TpapUuecKuii, TAOJIUIHBIH.

KBanparuunas GyHKIUS KaK MOJIETb,
OIHUCBIBAIOIIAS 3aBUCUMOCTH MEXKIY
peaIbHBIMU BEIUYMHAMMU.

KBanparuunas ¢pynkius. CBoiicTBa
KBaJIpaTUYHON (DYyHKIIUM: BO3pacTaHUE U
yOBIBaHHE, COXpaHEHHE 3HAaKa Ha IIpOMe-
J)KyTKe, HanbosbIiee (HauMEHBIIIEe)
3HAa4YCHHE.

KBanparuunas ¢pynkius. Iloctpoenue rpaduka
KBaJPaTUYHON (QYHKIIMU IO TOUKAM.

YacTHbIl ciaydail KBaJpaTHYHON (QyHKIIMU
y =ax? u ee rpaduK.

Cgoiictpa pynkmun y = ax? . KoopauHats!
BeplInHbL. OCh CUMMETPHUHU.

Cnsur rpadpuka (HyHKIIUH y=ax2 BJIOJIb OCH
Ox.

Cngur rpaduka QYHKINH y=aXx> BJOJb OCH
Oy.

[TapannensHplii TepeHoC Tpaduka (QYHKIUH

y=ax’ BJIOJIb OCeil KOOP/IMHAT.

20
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

m.2.3

n.2.4

n.2.4

n.2.4

n.2.4

m.2.5

m.2.5

m.2.5

m.2.5

I'paduk GyHKmm y=ax® + q u
y=a(x+p)*

Ipadux Gynxmmun y=a(x+p)?2 +q.
I'paduk pyskuun y=ax? +BX +c

I'papux dynkmum — y=ax> +BX + c.
Haxoxxnenue Hynel KBaapaTHYHOW (DYHKIIHH,

MHO’KECTBA 3HAYEHUH, IIPOMEKYTKOB
3HAKOIOCTOSIHCTBA, IIPOMEKYTKOB
MOHOTOHHOCTH.

I'paduk pyskuun y=ax? +BX +c
['padux pyHKINN y=ax2 +BX +C

KBagparuele  HepaBeHCTBA M MX
peuieHus._PemieHne KBagpaTHBIX HEPAaBEHCTB:
HCIIOJIb30BaHHE CBOMCTB 5 rpaduka
KBaJPAaTUYHOW (YHKLUHU, METOJ HWHTEPBAJIOB.
3anuch pelieHus: KBaJlpaTHOIO HEPaBEHCTBA.

KBazaparHble HEPABEHCTBA.

Pemienne HepaBEeHCTB BTOPOM CTEIIEHU C
OJHOU NEPEMEHHOM.

Pemenne HepaBEeHCTB BTOPOM CTENEHU C
OJHOU MEPEMEHHOM.

Koumponvnan paboma Ne 2 «Keaopamuunasn
dynxyua»

L. 11

YpaBHeHHs U CHCTEMBbI YPaBHEHUI

n.3.1

n.3.1

m. 3.1

m.3.1

n.3.2

m. 3.2

PannonaneHble BelpaxeHnus. JlomyctumMele
3HAYECHUSI IEPEMEHHBIX, BXOISIIUX B
anreOpanyecKrue BbIpa>KEHUS.

PanmroHansHbIe BRIpAXKEHUS U UX
npeoOpazoBanus. PaBeHCTBO OyKBEHHBIX
BBIPaKEHUM.

ToxnaecTBo. JlokazaTeabCTBO TOXKIECTB.
PanmonanbHblie BEIpaKEHUS.

enbie  ypaBHenusi. [lpumepsl  permieHus
YpaBHEHUN  BBICIIMX  CTeneHed. Pemenue

paloHaIbHBIX YPABHEHHH.

[{enbie ypaBHEeHMS. 3aMEHA IEPEMEHHBIX,

25
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46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

m.3.3

m.3.3

n.3.3

n.3.4

n.3.4

n.3.4

n.3.4

n.3.5

n.3.5

n.3.5

m.3.6

n.3.7

m.3.8

pa30KEeHUE Ha MHOXKUTEIH.
Konrponbnas pabdora 3a 1 monyronue.
Hpobubie ypaBHeHUsi. OOnMacTh OIpeaeIeHUs
ypaBHeHMs (00J1acTh JONYCTHUMBIX 3HA4YE€HUH
NIEPEMEHHOI).
Pemenue npoOHBIX ypaBHEHUH.
Pemenne npoOHO-pariMOHAIBHBIX YPaBHEHUH.
Pemenne 3amau anreOpanyeckKMM METOAOM IIO
TeMe «YpaBHEHMs». AHaIN3  BO3MOXHBIX
CUTyalluii B3aUMHOT'O PaCIIONIOKEHHUSI 0OBEKTOB
IIPYU UX JIBUJKEHUU

Pemenue 3a1a4 ayreOpandeckum
METOJIOM 10 TeMe «YpPaBHEHUs». AHaIN3
COOTHOILIEHUSI OOBEMOB BBINOJIHIEMBIX PadbOT
IIpU COBMECTHOM padoTe.
YpaBHEHHUsI ¢ TapaMeTpaMHu.

YpaBHEHHUs ¢ TapaMeTpaMHu.

Konmponvnaa paboma Ne 3 «Payuonanvhoie
evipariceHun. Ypaguenusy

CucreMbl ypaBHEHMH € JABYMs II€PEMEHHBIMHU.
CucreMbl TMHEWHBIX ypaBHEHUH € MMapaMeTPOM.
PaBHOCUIIBHOCTE CUCTEM.

Pemenue cuctemsl crnoco60M MOACTaHOBKH.
Pemenue cuctemsl aaredpandeckum
cioxxeHrneM. [IpumMepsl penieHuss HelMMHENHBIX

CHUCTEM ypaBHCHI/Iﬁ C ABYM: IIEPCMCHHBIMU.

Pemenne 3aaad 1Mo T¢McC «CHucTeMbl ypaBHCHI/Iﬁ
C ABYyMs IIEPEMEHHBIMMN )

Pemenne 3amad no teme «CUCTEMBI YpaBHEHHUU
C ABYMs IIEPEMEHHBIMU

Hcnonb3oBanue rpagukoB  QyHKIME i
pelleHns: ypaBHEHUH U CUCTEM.

['paduyeckoe uccnenoBaHue ypaBHEHHH.

I'paduueckass wuHTEpIpeTalusi ypaBHEHUU W
CHUCTEM.

JIuneitHoe ypaBHEHHUE c apaMeTPOM.
YpaBHEHUs ¢ mapameTpoM.
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64.

Konmpononaa paboma Ne 4 «Cucmemor

YPABGHEHUID»

I'n. 1V

Apudmernyeckasi U reoMeTprUUYECKasi MPOrpeccuu

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

n.4.1

n.4.1

n.4.2

n.4.2

mn.4.2

mn.4.3

n.4.3

m.4.3

n.4.4

n.4.4

[lonstre mociemoBaTeIbHOCTH. IIpuMepnl
YHCIIOBBIX MTOCJICI0BATCIIbHOCTCH.
beckoHeuHBIC TOCICAOBATEIIBHOCTH.

YuciioBble TOCIEIOBATEIBHOCTH. 3a/laHKe
HOCJICZIOBATEIILHOCTH ~ PEKYPPEHTHOH  (op-
MyJI0i U (hOpMYIIOH n-20 dieHa.

ApudmeTrnueckas Mporpeccusi.

ApudmeTrnueckas mporpeccus U uX CBONCTBA

Apudmernueckas porpeccusi.

®dopmyna obmIero wieHa apugMeTHIECKOM
[POTPECCHH.

CymMma mepBbIX I 4IEHOB apudmeTnyeckoit
IIPOrPECCUH.

CyMMa TepBBIX I WICHOB apH(pMeTHIecKOu
IIPOrPECCHUH.

FGOMeTpI/ILIeCKaH Iporpeccus.
FGOMeTpI/ILIeCKaH Iporpeccusd U nux CBOMCTBaA

I'eomeTpuueckas nporpeccus. Cxonsmascs
reoMeTpHuuecKas porpeccusl.

®dopmyiia 001LIEro YieHa reOMEeTPUUYECKON
IIPOrPECCHUH.

CyMMBI IEPBBIX 1T YWICHOB T€OMETPHUECKON
IPOTPECCHHU.

HpOCTBIe H CJIOXXHBIC ITPOLICHTHI.
CxeMBbl HAaUHUCIIECHUS IIPOLCHTOB.

@opmyna uucna codeTaHuil. TpeyroiabHUK
ITackans.

Konumponvnasn paboma No 5

«Apugpmemuueckaa u  2eomempuyeckas
npozpeccuu»

I'n. V.

CraTucruueckue HCCJIeJ0BaAaHNA
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100

101

102

m.5.1

nm.5.2

m 5.2

m.5.3

n.5.3

[IpencraBienne 0 BEIOOPOUHOM
HCCIIeJOBaHNUU. | 'eHepalbHasl COBOKYITHOCTD U
BbIOOpKa. PamxupoBanue nanubix. [lomuron
4acToT.

Kak nccnenyror ka4ecTBO 3HAHUN HIKOJIBbHUKOB.

NurtepBanbubiii psaa. ['uctorpamma.

YIIO6HO JIK PACIIOJIOKEHA IIKOJIA.

BeiGopounast  gucrepcuss M CTaHAApTHOE
OTKJIOHEHHE. Cpennee KBaJIpaTUYHOE
OTKJIOHEHHE.

Kyna noiitu paboTaTs.

IToBTOpEHUE
BripaskeHust u mpeoOpa3oBaHus.

[IpeoOpazoBanre BBIpAXKEHUM, COAEPKAIIUX
3HAaK MOJYJIS.

JInHeliHbIe ypaBHEHHs U HEPABEHCTBA.

Pemienne TtexcroBeIX 3amad. lcnosb3oBanue
TaOJMMUI, CXEM, YepTexeH, Ipyrux CpeiacTs
IIPEACTABJICHUS JAHHBIX [IPU PELICHUU 331a4H.
KBagparHble ypaBHEHUS.

Pemenne TekCTOBBIX 3a/1a4.

KBagparHble HEPABEHCTBA.

KBagparHble HEPABEHCTBA.

Pemenne qpoOHBIX, LENbIX YpaBHEHUN
TPETbEN U YETBEPTON CTEIICHHU.

Pemenune npoOHBIX, LETBIX YPaBHEHHH
TPEThEN U YETBEPTOM CTEIEHU.

CucreMsl ypaBHEHUH, rpadudeckas
MHTEPIPETALMS PEIIECHUS CUCTEM YPABHEHUM.

Nrtorosoe noBropeHue
Nrtorosoe noBropeHue
Hrorosoe TCCTUPOBAHUC

Hrorosoe 3ansatue
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