MynununansHoe Ka3éHHOE 0011e00pa3oBaTeIbHOE YUPEIKICHNE
KynukoBckasi ocHOBHas 0011eo0pa3oBaTebHast MIKOJIa
KaHTeMrpoBCKOTro MyHHUITUTIIAILHOTO paiioHa
Boponexckoit odnactu

«PaccMoTpeHo »
Ha 3acemanuu nenarorndeckoro copera
MKOYVY Kynukosckoit OO

IIpotokon Ne 6
or « 28 » 08 2019r.

Hupexrop MKOVY Kynukosckoit OOI

Ipuka3z Ne 69
oT «_ 29 » 08 2019r.

«YTBep:xKIaI0»

E.Il.Paccoxuna

EneHa

[leTpoBHa
PaccoxuHa

Mognucan: Enexa MeTtpoBHa PaccoxuHa
DN: C=RU, OU=06pa3oBarenbHa
opraHusaumsi, O=MKOY KynukoBckas OOLL,
CN=EneHa MNeTtpoBHa PaccoxuHa,
E=kulchkola@yandex.ru

OcHoBaHue: 1 NOATBEPXAAl0 ATOT AOKYMEHT
MecTononoxeHve: MECTO NOANUCAHNS
[ara: 2021-04-08 13:09:27

Foxit Reader Bepcus: 9.7.2

Pabouas nporpamma
o ajreope

(HaI/IMeHOBaHI/IC y‘Ie6HOFO Kypca, rmpeamMeTa, JUCHUIIINHBI, MOIIYJ'ISI)

nad 7-9 kiaccoB

CocrtaBuTenp MpOrpaMMmbi:
Cky6a 301 Mutpodanorna , | KK

(®.N.0. yuurensi-cocTaBUTENS IPOTPaMMBl,
KBaJTH(PHUKAIIMOHHASL KaTETOPHsI)



1.INIOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma yuebHOrO mpeamera «Anredpa» ans 7-9 kimaccoB paspaboTaHa B
COOTBETCTBUH C :

- @enepanbHbiM 3aKOHOM OT 29.12.2012 No273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

-DenepalbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOI'O OOIIETO
o0Opa3oBaHus, YTBEpXKICHHBIM IpHKa3oM MuHuctepcTBa oOpa3oBaHHs M Hayku Poccuiickoit
@®eneparuu ot 17.12.2010 Nel897,c m3MeHeHUsIMU, BHECEHHBIMU IpUKa3oM MUHHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 31.12.2015 Nel577;

- Yuebubim mianom MKOYVY Kynukosckoit OO

-[lpumepHOli  mporpaMMoli  OCHOBHOTO o0miero oOpa3oBaHusi Maremartuka. -
M.:IIpocsenienne,2009.(cTanaapTsl BTOPOTo MOKOJIEHHUS)

- PaGoueit mporpammoii. Anrebpa 7-9 kmaccel - M.IIpocsemenue, 2014 — 96c.

Cocrasurens T. A. Bypmucrposa.

Jna  peanuzanuu  paboueil nporpammel ucnonb3dyercs YMK Makapeiuea 0. H.
yTBepKaeHHBIM ~ DenepanbHbIM MepedHeM yueOHHMKOB. [ M3ydeHus Kypca pPEeKOMEHIYeTCs
KJIACCHO-ypOYHasl CHCTeMa C HCIHOJb30BAHUEM DA3JIMYHBIX TEXHOJIOTUH, (OpM, METOI0B
o0OyueHusl.

Cornacno yue6HoMy muany MKOVY  Kynukosckoit OOLI Ha u3yuyeHue MaTeMaTUKU
OTBOJUTCS:

Knacc KosmmuecTBo 4acoB B roj KonnuecTBO yueOHBIX YaCOB B HEJIEIIO
7 123 lgerBepth -5, a2-4mo 3
8 105 3
9 105 3
HUTOT'O 330

Jannas mporpamma ucnosb3yercs st YMK Makapeiues FO. H. u 1p. yTBepKIeHHBIM
denepaabHBIM MIEPEUYHEM YICOHUKOB.

B cootBerctBuM ¢ TpebOoBaHusMU DenepanbHOrO TOCYAApCTBEHHOTO 00pa30oBaTENbHOTO
CTaHJapTa OCHOBHOIO o01iero oopazoBanus B 7— 9 kiaccax npeamer «MaTtemaTtukay AETUTCS
Ha JBa npeamera: «Anredpa» u «'eomerpusi». Ob1Iee KOIUYECTBO YPOKOB alreOphl B HEAETIO B
7 xJlacce nepBasi YeTBEPTh S5 YaCOB B HEJNIEII0, @ HAUMHASL CO BTOPOW 3 4aca B HEJEI0 B TCUCHUE
KaXJI0TO Toja oOydeHus ; 3a Kypc 7 — 9 kiacc Bcero 330 yaca.

I/IsyquI/Ie anre6pbl HAITpaBJICHO HA JOCTHIKCHUC CIICAYIOIINUX ge.nei/i:

1. B HanpaBieHUY JINYHOCTHOTO Pa3BUTHSL:

» Pa3BuTHE TIOTHYECKOTO H KPUTHUYECKOTO MBIIUICHHS, KYJIbTYPBl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

» DopMHpOBaHHE Y YJAIIUXCS HHTEUIEKTYaTbHON YeCTHOCTH H OOBEKTHBHOCTH,
CHOCOOHOCTH K NMPEO0TICHUIO MBICIUTENBHBIX CTEPEOTHIIOB, BHITEKAIOIIUX U3
OOBIICHHOTO OIIBITA;

» Bocruranue KadecTB JIMYHOCTH, 00ECIICUNBAIOIIUX COLIHATBHYIO MOOHIBHOCTS,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHBIE PEILICHUS;

» DopMUpPOBaHUS KayeCTB MBIIUICHHS, HEOOXOAUMBIX JJIS aaNTalui B COBPEMEHHOM
MH(}OPMallMOHHOM OOIIECTBE;

> Pa3BuTHe MHTEpeca K MaTEeMaTHYECKOMY TBOPYECTBY M MaTEMaTHYECKUX CIOCOOHOCTEH.
2. B MeranpeaMeTHOM HalpaBJICHUU:

» ®opMupoBaHUE MPEACTABICHUN O MATEMaTHKE KaK YaCcTH OOILEUEIOBEYECKOM KYIbTYPHI,




0 3HAYMMOCTH MaTEMaTHKH B Pa3BUTHH IUBUIU3ALMN U COBPEMEHHOTO O0IIECTBA;

» Pa3Butune npejcTaBieHUi 0 MaTeMaTHKe Kak (popMe ONmMcaHus U METO/IE TIO3HAHUS
JNEHCTBUTENLHOCTH, CO3/IaHUE YCIOBHH JIsl MPUOOPETEHUS TEPBOHAYAIBHOTO OIIBITA
MaTeMaTUYECKOTO MOJICITUPOBAHMUS;

» DopmupoBaHHE OOIIUX CIIOCOOOB HHTEIUICKTYAIBHON ACSITENILHOCTH, XapaKTEPHBIX IS
MaTEeMaTHKH U SBJISIOIIKUXCS OCHOBOM MMO3HABATEIbHON KYJIbTYPbI, 3HAUUMOM JIJ1s1
Pa3IMYHBIX Cep YSIOBEUSCKOU NEATEIILHOCTH.

3. B npeameTHOM HanpaBiieHUU:

» OgBiageHNe MaTeMaTUHICCKUMU 3HAHUSAMHU U YMCHHUSIMH, HEOOXOTUMBIMH IS
MPOJOHKEHHSI 00YUEeHHUS B CTapIlel MIKOJIe I UHBIX 00111e00pa30BaTeIbHbBIX
YUPEKIACHUSAX, HU3YyUYCHHUS] CMEXKHBIX ITUCLUILUINH, MPUMEHEHHS B IOBCEIHEBHOU
KU3HU;

» Co3panne GpyHIaMeHTa I MATEMAaTHYECKOTO Pa3BUTHS, (OPMUPOBAHUS MEXaHU3MOB
MBILUICHUS, XapaKTePHBIX JIJIs1 MAaTEMaTUYECKON eI TeIbHOCTH.

3anaun 00y4eHus:

MPUOOPETEHUE MATEMAaTHICCKUX 3HAHUIA U YMCHUI;

OBJIaJIeHHE 000O0IIEHHBIMH CIIOCO0AMU MBICITUTENBHOM, TBOPUYECKOU IEATEIbHOCTH;

OCBOCHHE KOMITeTeHIINH(y4e0HO-TT03HABATEIbHOM, KOMMYHHUKAaTHBHOH, pe(pIeKCUBHOMH,
JUYHOCTHOTO CamMOpa3BUTHA, HWH(POPMAIMOHHO-TEXHOJIOTUYECKOM, IEHHOCTHO-
CMBICIIOBOHA).

Y VV

2.IINTAHUPYEMBIE PE3YJIbTATbBI M3YYEHUSA KYPCA AJITEBPBI B 7 - 9
KJIACCAX IlIporpamma obGecrnieunBaeT JOCTHKEHHE CJEIYIOIIMX Pe3yJabTATOB OCBOCHHS
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus:

2.1JTuuHocTHbIe: 1) chOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIEHUS K YUEHUIO, TOTOBHOCTD
U CITOCOOHOCTH OOYYaroIIUXCs K CAMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K
0o0y4eHHI0 U MO3HAHUIO, BRIOOPY NanbHeIero odpazoBaHus Ha 0a3e OPUEHTUPOBKH B MHPE
npodeccuii U MpoheCCHOHATBHBIX MPEANOYTSHHIH, OCO3HAHHOMY ITOCTPOCHHIO WHIMBHIYaJILHOM
00pa3oBaTenbHON TPACKTOPUH C YUETOM YCTOMUMBBIX MO3HABATEIHHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKHU;

3) chopMUpOBaHHOCTF KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMHU U MJIQIIIUMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yU4eOHO-
HCCJICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHJAX JCATCILHOCTH,

4) ymeHHe SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOU MBICIM B YCTHOW W MHUCHMEHHOW peyH,
MMOHMMATh CMBICIT TIOCTaBJICHHOMN 3aJ1au, BBICTPAUBATh apTyMEHTAIIUIO, IIPUBOANTE TIPUMEPHI U
KOHTPIIPUMEDHI;

5) nmpeacTaBiIeHUE 0O MAaTEMaTHIECKON HayKe Kak cepe YeIoBeueCKo NeaTeTbHOCTH, 00 Tanax
e€ pa3BUTHsL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [TUBUIIH3AIINH;

6) KpUTUIHOCTh MBINIJICHHS, YMEHUE PACIIO3HABATH JIOTHYSCKU HEKOPPEKTHBIC BBHICKA3BIBAHUS,
OTIIMYATh TUMOTE3Y OT (PaKTa;

7) KpeaTHMBHOCTh MBINUICHHUS, WHUIIMATHBA, HAXOMIMBOCTh, AKTUBHOCTh IPU PEHICHUH
anredpanvecKux 3ajay;

8) yMeHrEe KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YIeOHONH MaTeMaTH4ecKOn JIeSTebHOCTH;

9) crmocoOHOCTh K AMOIMOHATHPHOMY BOCTIPUSATHUIO MAaTEMaTHYECKIX OOBEKTOB, 3ajau, PEeIIeHUH,
pacCy IeHHUI.

MeTanpeaMeTHbIe:



1) ymeHHMe caMOCTOATEIbHO IIJIAHUPOBATh AJIbTEPHATUBHBIE IIyTH JOCTHIKEHUS IIEJIeH,
OCO3HAHHO BBIOMpaTh Hanbosee d3(PPeKTUBHBIC CTOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX
3a/1ay;

2) yMeHHE OCYIIECTBIATh KOHTPOJb MO pe3yiabTaTy W MO CIOoco0y JEHCTBUS HA YPOBHE
IIPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

3) yMmMeHHE aJeKBaTHO OIICHMBATh NPABWJIBHOCTh WJIM OIIMOOYHOCTH BBIIIOJHEHUS Y4eOHOM
3a1auu, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pelIeHus;

4) oco3HaHHOE BJAJICHUE JIOTUYECKUMHU JIEHCTBUSIMU OIpPENEICHUS] MOHATUH, O000OIIeHHUS,
YCTAHOBJICHHSI aHAJIOTUH, KJIacCH(PHUKAIMKM HAa OCHOBE CAMOCTOSITEIILHOTO BBIOOpa OCHOBAaHHH U
KPUTEPUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3EH;

5) ymMeHue ycTaHaBIMBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3U; CTPOUTH JIOTMUECKOE PACCYKIEHUE,
YMO3aK/Iio4eHrne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3laBaTh, NMPUMEHATh W MPeoOpa3OBHIBATH 3HAKOBOCHMBOJIMYECKHE CPENICTBA,
MOJIETIN U CXEMBI JJIs PelleHus] y4eOHbIX U O3HABATENIbHbIX 3a/1aY;

7) yMEHHE OpraHU30BbIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESATEIBHOCTD C YUUTEIEM
U CBEPCTHUKAMHU: ONpENENATh LeNH, pachnpeaencHue QyHKIUA W poyield  y4yacTHHUKOB,
B3aMMOJICHCTBHE U OOIIME CIOCOOBI pa0OTHI; YMEHHE PadOTaTh B TPYIIE: HAXOIUTH OOIIee
pelieHrue W paspemarh KOH(IUKTHI Ha OCHOBE COTJIACOBAHMS MO3UIMI U y4€Ta HMHTEPECOB;
ciymath napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCT, y4eOHONH H OOIIENONB30BATENBCKOM KOMIETEHTHOCTH B 0OJAcTH
MCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAMOHHBIX TexHosorui (MKT-koMrereHTHOCTH);
9) nepBoHavaNbHbIE MPECTABICHUS 00 UESX U O METOJIaX MaTeMaTUKH Kak 00 YHHUBEPCaIbHOM
A3bIKE HAYKU U TEXHUKU, O CPEJCTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB;

10) yMmeHnue BUIETh MAaTeMaTHYECKYyIO 3a7auyy B KOHTEKCTE MPOOJIEMHOIN CHUTyalluu B APYTUX
JUCLIUIUINHAX, B OKPYXKAIOIIEeH KU3HU;

11) ymeHue HaxoauTh B Pa3iMYHbIX UCTOYHHKAX WH(POPMAIUIO, HEOOXOAUMYIO AJSl PEUICHHS
MaTeMaTHYECKUX MpoOIeM, U MPEICTaBIATh €€ B MOHATHOH (opMme; NPUHUMATH pEIICHHE B
YCIIOBUSAX HEMOJHON M U30BITOUYHON, TOYHOM U BEPOSTHOCTHOM MH(pOpMaINH;

12) yMeHue NmOHMMAaTh W HCIHOJB30BAaTh MaTEeMAaTUYECKUE CPEICTBA HATJSIHOCTH (PUCYHKH,
YepTEekKU, CXEMBI U Jp.) A1 WIUTIOCTPALlUU, HHTEPIIPETALMU, apTyMEHTAlUN;

13) ymeHue BbIABUTaTh TUIIOTE3BI IPU PELLIEHUHU YUEOHBIX 3a/1a4 U MOHUMAaTh HEOOXO0AUMOCTh MX
IIPOBEPKU;

14) ymeHMe NpPUMEHATh HHIAYKTHBHBIE U JIE€IYKTHBHBIE CIIOCOOBI pAacCCyKIEHUM, BUIETbH
pa3IM4YHbIE CTPATETUH PEUICHMS 3a/1a4;

15) noHMMaHuEe CYIIHOCTH aNTOPUTMHUYECKUX MPEANUCAaHMM M yMEHue JeicTBOBaTh B
COOTBETCTBUH C MPENJIOKEHHBIM aJITOPUTMOM;

16) yMeHHe caMOCTOSITEIbHO CTaBHUTh IE]IH, BHIOMPATh M CO31aBaTh aJTOPUTMBI IS PEIICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) ymenue niaaHUpOBaTh U OCYIIECTBIIATH AESTEIBbHOCTb, HANPABIECHHYIO Ha pELICHHE 3a/1ay
M CCIIE0BATEIBLCKOTO XapaKTepa.

.PeryasituBubie YY /|

1.YMmeHne caMOCTOSTENbHO ONpeAeNsiTh Ied OOyueHUs, CTaBUTh U (HOPMYJIHUPOBATH HOBBIE
3aJaud B ydyeO€ M TO3HABATEIBHOM JEATENIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH
MO3HABATENILHON JesiTeNbHOCTH. OOYJarOIIHIICS CMOXKET:

*aHAJIM3UPOBATH CYIIECTBYIOIIME U IUTAHUPOBATH Oy IyIre 00pa3oBaTelbHbIE PE3yIbTaThl;
*UACHTU(DUITUPOBATH COOCTBEHHBIC TTPOOJIEMBI M ONIPEACIIATH TIIaBHYIO TPOOIEMYy;

*BBIJBUTaTh BEPCUU pelIeHHs NpoOiaeMbl, (OpMYIMPOBATh THIOTE3bl, IPEIBOCXHUINATH
KOHEYHBIN pe3ysbTarT;

*CTaBUTh II€7Ib JIEATEIILHOCTH Ha OCHOBE OIpPEJEeNeHHOM NpoOJeMbl M CYyLIECTBYIOIIUX
BO3MOKHOCTEIA;

*opmynpoBaTh yueOHbBIE 33/1a4M KaK [Iard JJOCTUKEHUS TIOCTaBICHHOHN e e TeTbHOCTH;



*000CHOBBIBATh IIEJICBBIC OPUEHTUPHI U TPUOPUTETHI CCHUIKAMH Ha IEHHOCTH, YKa3bIBas H
000CHOBBIBas JIOTHYECKYIO TIOCIIEIOBATEIIBEHOCTD IIIaroB.
2.YMEHHE CaMOCTOSITEJIbHO IUIAHHPOBATh MYTH JOCTHM)KEGHUS IIelie, B TOM 4YHCIe
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MO3HABATENBHBIX 3a/1a4. OOy4JalonIniics CMOXKET:
*OMpEeIeIATh HEOOXOIUMBIC ICHCTBHE(S1) B COOTBETCTBHH C YUCOHOH M IMMO3HABATEIHLHOMN 3aaueii
U COCTaBJISTH AJITOPUTM UX BBITOJHECHUS;
*000CHOBBIBaTh M OCYIIECTBIIATH BIOOP Hambosee 3PpPEeKTUBHBIX CIIOCOOOB pEIICHUs YYCOHBIX
U TI03HABATEIbHBIX 3a/a4;
*OMPEICIATH/HAXOIUTh, B TOM YHCIIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS JUISI BBITIOJTHEHUS
y4ueOHOM U MO3HABATENILHOM 3a/1a4u;
3. YMeHHe COOTHOCUTH CBOU JICHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JEATENILHOCTH B MPOLECCe TOCTHIKEHHUS PE3yibTaTa, OMpPEAEsTh CIIOCOObBI
JEHCTBUHN B paMKax MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTHPOBATH CBOM JICHCTBUS B
COOTBETCTBUH C U3MEHSIOMIEHCS cuTyanueil. O0ydaronuiicss CMOXKeT:

*OIICHUBATh CBOK JCATEIBHOCTb, APTYMEHTUPYS TNPUYUHBI JOCTHXKCHHS WJIH OTCYTCTBUS
IUTAHUPYEMOTO PE3yIbTaTa;
*HAXOJUTh JIOCTATOYHBIC CPEJICTBA JJISi BBIMOJHEHUS y4YCOHBIX JCUCTBUI B W3MEHSIONICHCS
CUTYaIlMX W/WIIK TIPU OTCYTCTBUU ITUIAHUPYEMOTO Pe3yJIbTaTa;
*paboTas 1o CBOEMY IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JCSITEIBHOCTh HA OCHOBE aHAIM3a
W3MEHEHHUI CUTYalluu JIJIsl TTOJTyYeHHsI 3aIJIAaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yibTara;
4. YMeHue OlLeHUBaTh MPABUIBLHOCTh BBIMIOJHEHUS Yy4eOHOW 3aqaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHusi. OOy4daroluicss CMOXeT:

*CBOOOJIHO TOJIb30BAThCsl BBHIPAOOTAHHBIMH KPUTEPUSIMHU OIICHKH M CaMOOICHKH, MCXOJS U3
1EJIN ¥ UMEIOLITUXCS CPEICTB, pa3inyasi pe3yabTaT U CIIOCOOBI IEHCTBHIA;
*OIICHUBATh MPOAYKT CBOCH JICATEIILHOCTH 110 33JJaHHBIM /WM CAMOCTOSTEILHO ONPEICICHHBIM
KPUTEPHSIM B COOTBETCTBHUH C IEIIBIO ACATEIBHOCTH;

5. Bnagenne ocHOBaMM ~ CaMOKOHTpOJIS, CaMOOLIEHKH, TPHHITHS  pEHIeHHd U
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B yueOHOM U Mo3HaBaTeabHOM. OOyJaronuiics CMOXKET:

. HaOII0/1aTh M aHAJIM3UPOBATh COOCTBEHHYIO YUeOHYIO U TTO3HABATENbHYIO JEATEeIbHOCTD
U JICSITENHHOCTD JIPYTUX 00yUYaIOIIMXCS B MPOIECCE B3AMMOIIPOBEPKU;

. COOTHOCHUTH peaibHble U TUIAHUPYEMbIe Pe3yIbTaThl HHANBUAYAIEHON 00pa30BaTENbHOMN
JACATCIIbHOCTH U ACJIaTh BBIBOIBI,

. MPUHUMATD pPellleHre B y4eOHON CUTYaIlii M HECTH 332 HETO OTBETCTBEHHOCTb;

° CaMOCTOATCIIBHO OINPCACIATL IMPUYMHBI CBOCrOo YCICXa WJIM HEYCHICXa W HaXOJAUTb

CITOCOOBI BbIXOJa U3 CUTyallUU HCYCIICXA,

ITo3znaBartenbHbIE YY [

6. YMeHue omnpenensTh TOHSATHS, CO3/aBaThb OOOOIIEHUS, YCTAaHABIMBATH AaHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS KIIacCU(DUKALINU,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PaCCYXKJICHHE,
YMO3aKII04YeHne (MHAYKTUBHOE, JIETYKTUBHOE, TI0 aHAJIOTHH) U AeNaTh BbIBOIbI. OOydaromuiics
CMOXET:

. MoAOUpPAaTh CJIOBA, COMOMYMHEHHBIC KIFOYEBOMY CIIOBY, OIMPENEISIONINe ero MPU3HAKU U
CBOMCTBA;

. BBICTpanBaTh JIOTUYECKYIO  II€MOYKY, COCTOSIIIYH0 M3 KIIOYEBOrO CjlIoBa U
COTIOTYMHEHHBIX MY CJIOB;

. BBIJIETISITH OOIIWI MPU3HAK JBYX WJIM HECKOJIBKHUX MPEIMETOB WJIH SBICHUH U OOBACHATH
HX CXOJICTBO;



® OIIPCACIIATH OGCTOHTGHBCTB&, KOTOPBIC MPEAIICCTBOBAIM BOSHUKHOBCHHUIO CBA3HU MCKAY
SABJICHUSIMH, U3 DTHUX 00CTOATEILCTB BBIACIIATE ONPCACTIAIONIUC, CIIOCOOHEIE OBITH HpH‘IHHOI;'I
JAaHHOT'O SIBJICHUSA, BBISABJIATH HPUYUHBI U CIICACTBUSA HBJICHPIﬁ;

. CTPOUTB PACCyKIECHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSM U OT YaCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

7. YMeHue co3iaBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI
JUISL pelIeHus: y4eOHBIX M O3HABATENbHBIX 33/1a4. OOyJaronIniicss CMOXKET:

. 0003HayaTh CUMBOJIOM M 3HAKOM MPEAMET U/UIIH SBICHUE;

. OTIPENIeNIATh JIOTUYECKHE CBSI3M MEXAY IMpeIMeTaMH W/WIN SBJICHUSMH, 0003HA4YaTh
JTaHHBIE JIOTMUYECKHUE CBA3H C IIOMOILIbIO 3HAKOB B CXEME;

. co3J1aBaTh a0CTPAKTHBIN WM peabHbII 00pa3 mpeaMeTa U/WiH SBICHHUS;

. CTPOUTB JI0KA3aTeNIbCTBO: IPAMOE, KOCBEHHOE, OT IPOTUBHOTO;

8. CwmpbicnoBoe uteHue. O0yJaromuiicsi CMOXKET:

. HaxoAuThb B TEKCTe TpeOyemyro HH(OpManuio (B COOTBETCTBUM C LEISIMU CBOEH
JIeSATEILHOCTH);

. OPUEHTUPOBATbCSI B COJEPXKAHUM TEKCTa, IOHUMATh LEJIOCTHBI CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

. yCTaHaBJIMBaTh B3aUMOCBS3b ONUCAHHBIX B TEKCTE COOBITUH, BJICHU, POLIECCOB;

9. @®opMUpOBaHNE W PA3BUTHE JKOJIOTMYECKOTO MBIIUICHHS, YMEHHE MPHUMEHSTh €ro B

[IO3HABATEJIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM MpakTUKe U  HpodecCHOHATBLHON
opueHTanuy. OOyJaroUIUHACsS CMOXKET:

. OIPELEATh CBOE OTHOLICHUE K IPUPOJHON CPELE;

. aHAJM3UPOBATh BIMSHUE DSKOJOTMYECKMX (PAKTOpOB Ha cpeay OOUTaHHS IKUBBIX
OpraHU3MOB;

. IIPOBOJUTH IIPUYMHHBIN U BEPOSATHOCTHBIN aHAJIN3 dKOJIOTHYECKUX CUTYyalUi;

10. Pa3BuTHe MOTHBAIMM K OBJIAJCHHUIO KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMs ClloBapeil u
JPYTUX MOUCKOBBIX cucTeM. OOYyJatOmIHiiCcs CMOXKET:

. OIpeJIeNIATh HEOOXOIUMbIE KIIFOUEBbIE TTOMCKOBBIE CJIOBA U 3aIPOCHI;

. OCYHIECTBJIATh B3aUMOJICHCTBUE C DJIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIOBAPSAMU;
. ¢dbopMHpOBaTh  MHOXXECTBEHHYIO  BBIOOPKY M3  TOMCKOBBIX  HMCTOYHMKOB  JUIS
00BEKTUBU3AIIMU PE3YIBTATOB ITOUCKA;

. COOTHOCUTB IOJIYYEHHBIE PE3YNIbTAThI IOUCKA CO CBOEH AEATEIBHOCTHIO.
KommyHukatusubie YY /|

11. YmMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JACSTEIbHOCTH C

YUUTENIEM M CBEPCTHUKAMU; padOTaTh MHIMBHUIYaJIbHO U B TPYIIIE: HAXOJUTH 00IIee peleHue 1
paspenatbe KOH(QJIUKTHl HA OCHOBE COTJIACOBAHUS MO3ULIUHI U yueTa HHTEPEecoB; (hOpMyITUpPOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHeHHUE. OOyUaroluics CMOXKET:

O OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOM JI€ATENBHOCTH;

O UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

O IPUHUMATh MO3ULUI0 coOeceIHNKa, TOHUMAs MO3ULMIO APYroro, pa3jinyark B €ro peyu:
MHEHHE (TOUKY 3pEHHs), JOKa3aTebCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bI, aKCUOMBI, TEOPHUH;

O OTpeNIeNIATh CBOM JEMCTBUS W JCWCTBUS MapTHeEpa, KOTOpbIe CIOCOOCTBOBAIM HIIH
MPETSITCTBOBAIN NMPOTYKTUBHOW KOMMYHHKAIIUH;

O CTPOUTh TO3UTHUBHBIE OTHOIIEHUS B TIpolecce Y4eOHOH W  MO3HaBaTEIbHOM
JeSITEIbHOCTH;

O KOPPEKTHO U apryMEHTHPOBAaHHO OTCTauWBaTh CBOIO TOUKY 3PEHMsSI, B JUCKYCCHUH YMETh

BBIIBUTaTh KOHTPApryMeHThI, nepedpa3upoBaTb CBOK MbICHb (BJaJleHUE MEXaHHW3MOM
HKBHUBAJIEHTHBIX 3aMEH);

0 KPUTHYECKH OTHOCHTbCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpPH3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;



0 YCTpaHATh B paMKax JMajora paspbiBbl B KOMMYHUKAallUH, OOYCIIOBIICHHBIE
HEMMOHUMAaHUEM/HENIPUATHEM CO CTOPOHBI coOeceqHuKa 3afadd, (HOPMBI WU COACPKAHUS
Janora.

12. YMeHue OCO3HAHHO HCIIOJIB30BaTh pEYEBbIC CPEJICTBA B COOTBETCTBUHM C 3aayci
KOMMYHUKAIIUA JJIS1 BBIPAKCHUSA CBOUX YYBCTB, MBICIIEN U HOTpG6HOCTCfI AJI TJTAHUPOBAHUA U
PETyJISIMH CBOCH NEATENIbHOCTH; BJAJICHUE YCTHOH M MHCbMEHHON PEYbi0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. OO0yJatoniics CMOXKET:

. OIpeNeNIATh 3aJadyy KOMMYHUKAallMM U B COOTBETCTBUM C HEW OTOMpaTh pedeBble
CpEICTBa;

. oTOMpaTh U HCHOJb30BATh PEUYEBBIE CPEACTBA B Ipolecce KOMMYHHMKAIMM C APYTUMH
JIOJbMU (IMAJIOT B I1ape, B Majoi IpymIe U T. 1.);

. IPEJCTaBIATh B YCTHOM WIM NHCbMEHHOM (opMe pa3BepHYTbIH IUIaH COOCTBEHHOM
JESITEIIbHOCTH;

. coOytoaTh HOPMbI IyOJMYHOM peuu, perjaMeHT B MOHOJIOIe U JHCKYCCHM B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ueii;

. BBICKa3bIBaTh U OOOCHOBBIBATh MHEHME (CYXKAECHUE) U 3allpalliiBaTh MHEHUE MapTHEPA B

paMKax Jiasnora;

13. dopMupoBaHHE U  pa3BUTHE  KOMIIETEHTHOCTH B  O0JIACTM  HCIIOJIb30BAaHMS
nH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — KT). O6yuaronuiicss cCMOXKeT:

. I[EJICHANIPABICHHO MCKaTh M HCIIOJIB30BaTh WH()OPMAIMOHHBIC PECYpPChl, HEOOXOIUMBIC
JUTSL pEIIeHUs yUeOHBIX U MPAKTUYECKHX 3a7a4 ¢ moMolnbto cpeacts UKT;

. BBIOMpATh, CTPOMTH M WCIIOJIb30BAaTh aJCKBATHYI0 HWH(GOPMAIMOHHYIO MOJCThL IS
nepeaaun CBOMX MBICIICH CpeCTBAMU €CTECTBEHHBIX M (DOPMaIbHBIX S3BIKOB B COOTBETCTBHH C
YCJIOBHSIMU KOMMYHUKAITUH;

® BBIACTIATH I/IH(bOpMaI_[I/IOHHI:Jﬁ ACIICKT 3aJda4u, OIICpUpOBaTb AAHHBIMHU, HCIIOJIbB30BATb
MOZCIIb pCUHICHUA 3aa4u,
M HCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTUH (BKJ'II-O‘{aSI BBI60p AJICKBATHBIX 3aaaydc

MHCTPYMEHTAJIBHBIX  NPOTrpaMMHO-alMNapaTHBIX CPEICTB M CEPBUCOB) JUIS  peIlIEHUs
UH(POPMALIMOHHBIX W KOMMYHHMKAIIMOHHBIX Y4e€OHBIX 3a/7ad, B TOM 4HCJE: BBIYHMCICHHUE,
HalMcaHue M1UceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3AaHNEe IPE3ECHTALMN U JAp.;

. UCIOJIb30BaTh MH(POPMAIUIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;

. co3/1aBaTb MH(OPMAIMOHHBIE PECypChl Pa3HOrO TUINA W JUIS Pa3HbIX ayAUTOPUH,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALMOHHOW O€30MaCHOCTH.

2.3.. IlpeamMeTHBIE pe3yJIbTAThI

BeinyckHuk Hayuurtes B 7-9 kiaccax (4J151 MCIIOJIb30BAHUSA B IOBCEIHEBHOM KU3HH U
o0ecrneyeHUs1 BO3MOKHOCTH YCHEIIHOT0 MPOI0JIzKeHUs1 00pa3oBaHus HA 0A30BOM YPOBHe)
DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH
OnepupoBath Ha 0a30BOM YpOBHE TOHSATHSIMH: MHOXECTBO, DJIEMEHT MHOXKECTBA,
IMOAMHOXKECTBO, IPUHAJICKHOCT;
3a71aBaTh MHO>KECTBA MEPEUHUCICHUEM HUX 3JIEMEHTOB;
HAXOJHTh MepeceueHue, 00beTUHEHHE, TOJMHOKECTBO B MPOCTEHUIIIUX CUTYAIIHUSX;
omepupoBaTh Ha 0a30BOM ypOBHE TMOHSTHSAMHU: OIpEIEICHHEe, aKCHMOMa, TeopeMa,
JI0Ka3aTeIbCTBO;
MIPUBOAUTH IIPUMEPBI M KOHTPIIPUMEPHI JIJIsl OATBEPHKIECHUS CBOMX BBICKA3bIBAHMIA.
B noBceaHeBHOM KU3HM U NIPU U3YYEHUH APYTHX MpPeIMeTOB:

® HCIOJIB30BaTh rpauyecKoe MPEJACTABICHHE MHOXKECTB JIJIsi OMUCAHUS PeaTbHBIX

MIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEAMETOB.

Yucaa



e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMU: HATYpPAILHOE YUCIIO, IEJI0E YUCIIO,
OOBIKHOBEHHAs1 JIpoOb, JecATUYHAs JApoOb, CMEIIaHHas Japo0b, paIMOHAIBHOE YHCIIO,
apru(MEeTHUECKUI KBaIPaTHBIM KOPEHB;

® UCIIONB30BaTh CBOMCTBA 4YWMCEN ©W TMpaBuUja JCWCTBUH TPU  BBINOJHEHUU
BBIUMCIICHHI;

® UCIOJB30BaTh IMpHU3HAKK Jenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYHCIICHUM U PEIICHUU HECIIOKHBIX 3a/1a4;

®  BBINIOJIHATH OKPYTJICHHE PAIlMOHAIBHBIX YHCEII B COOTBETCTBUU C TIPABUIIAMH;

® OIICHWBATH 3HAYCHHE KBAJIPATHOTO KOPHS M3 MOJIOKUTEIHHOTO IIEJIOTO YHCIIA;

® pacrmo3HaBaTh pallMOHAIBHBIC U UPPAMOHAILHBIC YHCIIA;

® CpaBHHUBAThH YHKCJIA.

B noBce1HeBHOM KU3HM U NMPU U3YYEHUH APYTUX NPEAMETOB:

® OIICHUBATH PE3Y/IbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTHYECCKUX 3a71aY;

®  BBINIOJIHATH CPABHEHUE YHCEIT B PEATbHBIX CUTYaIIHSIX;

® COCTaBJIATH YUCIIOBBIC BBIPQKCHUS IIPU PEIICHUH MPAKTUYCCKUX 3a71a4 M 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BhINOJHATE HECIIOKHBIC MPEOOpa30BaHUs Il BEIYMCIICHUS 3HAYECHUH YUCIIOBBIX
BBIPQXCHHUM, COJEp)KAIIMX CTENEHW C HATypajJbHBIM IIOKA3aTelieM, CTENEHU C IeNIbIM
OTPHUIIATEIILHBIM TTOKa3aTeNeM;

® BBINOJHATH HECJIOXKHBIE TIPEOOpa3oBaHUs IIEJbIX BBIPAKCHUN: pPaCKpbIBaTh
CKOOKH, PUBOIUTH TI0JI00HBIC CIaraeMpic;

® WCIOJIE30BaTh (YOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUsS (KBaJpaT CyMMBI, KBaJpaT
pa3HOCTH, Pa3HOCTh KBAJIPATOB) JJIsl YIIPOLICHUS BRIYUCICHUN 3HAYCHHUH BBHIPAKEHUM;

® BEHINIOJHATH HECIIOKHBIE MpeoOpa3oBaHus JPOOHO-TMHEHHBIX BBIPAKCHUNU U
BBIPAKEHHUM C KBaJIPATHBIMU KOPHSIMH.

B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH APYTUX NPeIMETOB:

® [IOHMMATh CMBICJI 3aITMCH YKCJIa B CTAaHIAPTHOM BU/IC;

e OmnepHupoBaTh Ha 0A30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YUCIIAY.
YpaBHeHusi 1 HepaBeHCTBA

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHMsI, PEILICHUE YPaBHEHMsI, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;

® [IPOBEPSTH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelarh JIMHEHHbIE HEPAaBEHCTBA M HECJIOXKHBIE HEPABEHCTBA, CBOJSAIIMECS K
JINHECHHBIM;

® pElIaTh CUCTEMbI HECIOKHBIX JINHEWHBIX YPaBHEHUW, HEPABEHCTB;

® TIPOBEPSTH, ABISETCS JIU JAHHOE YHUCIIO PEIlICHUEM YpaBHEHUS (HEPaBEHCTBA);

e pemiaTh KBaJpaTHbIC ypaBHEHU MO (popmysie KOpHEH KBaJpaTHOTO YpaBHEHHS;

e 1300paxkaTh pelIeHus: HEPaBEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOH.

B noBceqHeBHOM KU3HM U NIPH M3YyYEeHHUU JAPYTUX NPeIMeTOB:

® COCTaBJIATH M PEIIATh JUHEHHBIC YPaBHEHUS MPU PEIICHUN 3a]1a4, BOSHUKAIOIINX

B IPYTUX YUCOHBIX TIPEIMETAX.
DOyHKIUHA

e Haxomuts 3HaYeHNE QYHKIINUHU 110 3aJJaHHOMY 3HAYCHHIO apTyMEHTa;

® HAXOJWUThH 3HAUCHHUE apTyMEHTA M0 33JJaHHOMY 3HaYEHUIO (DYHKIIMU B HECIIOKHBIX
CUTYaIUsX;

® ONpEeneNsATh MOJOKEHHWE TOYKH IO €€ KOOpJWHATaM, KOOPJIWHATHI TOYKH IO €€
TTOJIOKEHUIO Ha KOOPAMHATHON TIJIOCKOCTH;



e 10 TpaduKy HAXOIUTh OOJIACTH OMpPEIeTICHHs, MHOXXECTBO 3HAYCHUH, HYIU
GyHKIMKM, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA, NPOMEXKYTKM BO3pacTaHUsl M yObIBaHMS,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHUs (YHKIINU;

e CcTpouTh rpadukK JUHEHHON (DYHKIIHNH;

® TpOBEpsTH, SBISIETCA U JaHHBIM Tpaduk TpapukoM 3aJaHHOW (QyHKUUU
(JIMHEWHOM, KBaJAPaTUYHOM, 0OpPAaTHON MPOMOPITHOHAIBHOCTH );

® OnpeAensaTh NPUOIMKEHHBIC 3HAYCHUS KOOPIAUHAT TOUKH IePECceUeHHs TPapuKoB
byHKIHH;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH:  IIOCJIEIOBATEIbHOCTD,
apudmeTnyecKkas mporpeccus, reoMeTpuiecKas porpeccus;

e pemaTh 33Ja4d HA TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJYYEH
HETOCPEACTBEHHBIM TOJIcueTOM 0e3 mpuMeHeHHs (HopMy.

B noBceiHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMeTOB:

® HCIOJB30BaTh TPaPUKN PEeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH JIJIsl OTIPEICICHUS
UX CBOMCTB (HauOOIbIINE U HAUMEHBIIINE 3HAUYCHUS, IPOMEKYTKH BO3PACTAHUS U YOBIBAHUSA,
00J1aCTH TOJIOKUTEIBHBIX U OTPUIIATEIIbHBIX 3HAUYCHHUH U T.11.);

® 1CMOJB30BaTh CBOMCTBA MUHEHHON (PYHKIMU U ee rpaduK Mpu pelIeHruH 3a1ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTraTucTHKA U TeOpHUs BepPOATHOCTeH

e llmerp mnpeacTaBIeHHE O CTATUCTUYECKHX XapaKTEPUCTHKAaX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/la4yax;

e pemarh NpocTeimne KOMOMHATOPHBIE 33Ja4dl  METOJOM  HpPSIMOTO U
OpraHMU30BaHHOTO Mepedopa;

® TIPEICTABIATH JaHHBIC B BUJE TaONIUIl, AUArpaMM, IpauKoB;

e uyuTaTh UHPOPMAIUIO, IPEACTABICHHYIO B BHI€ TaONUIIbI, TUArpaMmbl, rpaduka;

® OMpEeAeNsTh OCHOBHBIC CTATHCTUYECKUE XaPaKTEPUCTUKU YHCIOBBIX HAOOPOB;

® OIICHHMBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITydasiX;

® HMETh MPEJICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

® OIICHMBAThH KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOIOM Mepedopa;

® UMETh MPEJCTABICHHWE O POJIU MPAKTUYECKH JOCTOBEPHBIX U MalOBEPOATHBIX
COOBITHI;

® CpaBHHMBATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, TIIOJyuYeHHBIE B
npoliecce peleHus MPUKIATHON 3a1a4M, U3YUEHHs PEaTbHOTO SBICHUS;

® OIICHHWBAaTh BEPOSTHOCTh pEANTbHBIX COOBITUA W SBICHHH B HECIOXKHBIX
CUTYaIHsX.

TexcToBbIE 3a1a4H

e Pemarp HeCIOXXHBIE CIOKETHBIE 3a7]adll Pa3HBIX THUIIOB HA BCE apH(PMETHUYECKHE
JIEUCTBUS,

® CTPOWTH MOJIENb YCJOBHS 3amaud (B BUAEC TaOMUIBI, CXEMBI, PUCYHKa WU
ypaBHEHHUS), B KOTOPO JaHbI 3HAUEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEIHUYWH, C IEIBIO
TIOWCKa PENICHUS 3a1a4H,

® OCYIIECTBJIATH CHoco0 MOMCKAa pELIeHHs 3aJadd, B KOTOPOM pacCyKIeHHE
CTPOUTCS OT YCJIOBHSI K TpeOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 33]1a4H;

®  BBIICTIATH JTAIBI PEIICHUS 3a/1a9H;

® HHTEPIPETUPOBATh BBIUYUCIUTENBHBIE pE3yAbTaThl B 3aJade, MCCIENOBaTh
MOJTy9YEHHOE PEIIeHHE 3aJ1auu;

e 3HaTh pa3ln4yMe CKOpocTedl OO0BEeKTa B CTOSYEH BOJE, MPOTHB TEYEHUS U IO
TEUYCHUIO PEKU;

e pemiaTh 33/1a4M Ha HAXOXKACHHUE YaCTH YKCIIa ¥ YUCIIA [0 €T0 YacTH;



e pemiath 3a/Ja4d Pa3HBIX THUNOB (Ha pabOTy, HAa NOKYNKH, Ha JBUXCHHE),
CBSI3bIBAIOIMX TPU BEIMYMHBI, BBIIEIATh 3TH BETUYMHBI U OTHOLICHUS MEXy HUMH;
® HaXOAWTH IIPOLEHT OT YMCJIA, YUCIIO IO MPOLEHTY OT HEr0, HAXOAUTh IPOLIEHTHOE
CHM)KEHME WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;
® pelaTh HECIO0KHBIE JJOTMUYECKHUE 331a4l METO/I0OM PacCyXICHHM.
B noBcegHeBHOI :KM3HM M IPU U3Y4YEHHH APYIHX NPEAMETOB:
® BBIIBUraTh TMIIOTE3bl O BO3MOXKHBIX MPEEIIBbHBIX 3HAUEHUSAX HCKOMBIX B 3ajaue
BEJIMYUH (JIe7IaTh TPUKUJIKY).
I'eomeTpuueckue purypni
¢ OmnepupoBatrh Ha 6a30BOM YpOBHE MOHATUSIMHU T€OMETPUIECKUX QUTYD;
® U3BJIEKAaTh HMH(OPMAIMIO O TEOMETPUYECKHX (PUrypax, MpeICTaBICHHYIO Ha
4epTeKax B IBHOM BUJIE;
® [PUMEHATh JAJS PpELIeHUs 3ahay reoMeTpudeckue (akThl, €ClId YCIOBUS HX
NpUMEHEHHUS 3aJIaHbl B IBHOU (hopme;
e pemaTh 3a/la4d Ha HAXOXKJEHHE I'€OMETPHUYECKUX BEIMYUH 10 oOpasnaM WiIx
JITOPUTMaM.
B noBceiHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NMPeIMETOB:
® CIIOJIb30BaTh CBOWCTBA I'€OMETPUYECKUX (DUTYp AJs pelieHHs] THIOBBIX 3a/ad,
BO3HHKAIOIIMX B CUTYAIMSIX OBCEAHEBHOM XKU3HM, 33J1ay MPAKTUUYECKOT0 COJICPKAHMUS.
OTHowmeHus
e OrnepupoBate Ha 0a30BOM YypOBHE IOHATUSAMH: PaBEHCTBO (UIYp, PpaBHBIE
(GUrypel, paBeHCTBO TPEYrOJbHUKOB, MapaUIEIbHOCTh MPSIMbBIX, HNEPHEHIUKYISIPHOCTD
HPSIMBIX, YTJIbl MEXAY NPSAMbIMH, IEPIEHANUKYIISIP, HAKJIOHHAS, IPOEKLHS.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIHX PEAMETOB:
® JCHOJb30BaTh OTHOUIEHMS Ui PEUIEHMs] MPOCTEHINX 3a]ad, BO3HUKAIOIIHUX B
pEATBHOM KU3HH.
H3Mepennsi u BbIYHCIEHUSA
e BpIMONHAT H3MEpPEHHE [UIMH, pPAcCTOSHUM, BEJIMYUH YIJIOB, C IOMOUIBIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YTIJIOB;
® MPUMEHATh (OPMYINbI NMEPUMETPa, IUIOMEAAN U 00beMa, IUIOIAAN MTOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PAaHHUKOB IPY BBIUMCIEHMSIX, KOTIa BCE IaHHBIE UMEIOTCS B YCIIOBUMY;
e npumeHATh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUYECKHE COOTHOLIEHHUS
JUISl BBIYMCIIEHUS IJIMH, PACCTOSIHUM, TUIOIIAAEN B IPOCTEUIINX CIyqasiX.
B noBceiHeBHOM KU3HM M NIPM U3YUYEHHH APYTUX NMPeJIMeTOB:
® BBIUMCIIATH PACCTOSHHSA HAa MECTHOCTH B CTAaHJAPTHBIX CHUTYyalMsX, IUIOIIAIU B
IOPOCTEHIINX CIIydasX, IPUMEHATh (OPMYJbl B HNPOCTEHIINX CUTyalUsX B IMOBCEIHEBHOM
YKU3HU.
I'eomeTpruyeckue NocTpoeHus
e 300paxarh TUNOBBIE TUIOCKHUE (GUTYPBI U QUTYPHI B IPOCTPAHCTBE OT PYKU U C
MOMOIIbI0 HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:
® BBINOJHATH MPOCTEHIINE MOCTPOCHUS HAa MECTHOCTH, HEOOXOAUMBbIE B peaibHON
YKU3HU.
I'eomeTpnueckne npeodpazoBaHusi
e Crpouts Gpurypy, CAMMETPUYHYIO JaHHON (UTYpe OTHOCUTEIBHO OCH U TOUKH.
B noBceiHeBHOM KU3HM M IPH U3YUYEHHHU APYTUX NMPeIMeTOB:
® pacro3HaBaTh JBHKEHUE OOBEKTOB B OKPY)KAIOILIIEM MUDE;
® pacro3HaBaThb CHMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIIEM MUpE.
BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH
e OrmnepupoBath Ha 0a30BOM YypOBHE MOHATHUSIMH BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCIIO, KOOPAUHATHI HA IJIOCKOCTH;



e OmpeiensaTh NPUOMIKEHHO KOOPAWMHATHI TOYKHM TIO0 €€ H300pakeHHI0 Ha
KOOPAWHATHOW IJIOCKOCTH.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® LCIOJIb30BaTh BEKTOPBI [JI PELICHHS MNPOCTEHIIMX 3aJad Ha OMNpeesICHUE
CKOPOCTU OTHOCUTEJIBHOTO ABUKECHHUSI.
HUcTopusi MaTeMaTUKHU
e OnuchBaTh OTACIBHBIE BHIJIAIOIIUECS PE3YJIbTAThI, ITIOJIYYCHHBIC B XOJI€ PA3BUTHS
MaTeMaTUKHU KaK HayKH;
® 3HAaTh MPUMEPhl MATEMAaTUYECKUX OTKPBITUH M HX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
® [IOHMMAaTh POJIb MaTEeMaTUKH B pa3BuTuu Poccuu.
MeTtoabl MATEMATHKH
e BpiOuparh MOAXOMANIMN W3YYCHHBIH METOJ JJsi PENICHHUS W3YYCHHBIX THIIOB
MaTEeMaTHYCCKHX 3aJ1ad;
e [lpuBoguTh mnpUMeEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYyXKarollen
JIEHCTBUTEILHOCTHU U MIPOU3BEACHUSIX UCKYCCTBA.

BbInycKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax 1Jis1 o0ecrnedeHHs
BO3MO’KHOCTH YCIEIIHOT0 MPOAO0JIKeHUs 00pa3oBaHusi HA 0230BOM H YIJIy0JIeHHOM
YPOBHSAX
DJIeMeHThI TEOPUH MHOKECTB M MATEMATHYE€CKOM JIOTHKH
. OnepupoBaTb NOHATHUAMHU: OIPEAEICHUE, TEOpPEMa, aKCHOMa,
MHOXXCCTBO, XapaKTCPUCTUKKU MHOXKXECTBA, OJOJICMCHT MHOXKCCTBA, IIYCTOC,
KOHEYHOEe U OECKOHEYHOe MHOXECTBO, IOJMHOXECTBO, IPHHAJICKHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOYKECTB;

. n300paxkaTb MHOXECTBA M OTHOLICHHE MHOXXECTB C IMOMOIIBIO
KpyroB Diinepa;

J ONpEENATh MPUHAIICKHOCTH JJIeMEeHTa MHOXECTBY,
00BETMHEHHUIO U TEPECEYCHUI0 MHOXKECTB;

. 3a/1aBaTh MHOKECTBO C TIIOMOIIbIO TEPEUUCICHUS 3JIEMEHTOB,
CJIOBECHOTO OIHCAHMS;

. OTNIEpUPOBATh  TOHATHUSMM:  BBICKA3bIBAHHE, WCTHUHHOCTb U

JIOJKHOCTBH BBICKa3bIBaHUA, OTpI/IIIaHI/Ie BBICK&SBIB&HI/II\/'I, onepam/m HaIa
BBICKA3bIBAaHUSIMU: U, UJTU, HE, YCIIOBHbBIE BHICKA3bIBAHUS (MMILTHKAIUN);
L] CTpOI/ITI) BBICKa3bIBaHUAA, OTpI/IIIaHI/IS{ BI)ICKa?:BIBaHI/II\/'I.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:
® CTPOUTH LIENIOYKH YMO3AKIIOUEHUN Ha OCHOBE MCIOJIb30BaHUS IIPABUII JIOTHKH;
® JHCIIOJIB30BaThb MHOXECTBA, onepam/m C MHOXECTBaMH, HX rpa(bnqecxoe
HpGI[CTaBJ'IeHI/Ie JJIsI OITUCAHUA peaJ'[BHBIX HpOHeCCOB " SIBJICHPIP'I.
Yucaa
L] OHepI/IPOBaTI) IIOHATUSMU. MHOXECTBO HaTypa.]'H)HBIX YHCEJI, MHOXKECTBO IICIIbIX
YHUCECJI, MHOXXECTBO paHHOHaJILHBIX YHUCEII, I/IppaHI/IOHaJ'H)HOC YHuCJ1o, KBaJIpaTHBIfI KOpeHB,
MHOKECTBO JICMCTBUTENBHBIX YHUCEI, TEOMETPUYECKAsl HHTEPIPETALMS HATYPAJIbHBIX, LIEJIBIX,
paHI/IOHaJ'IBHI)IX, )ICfICTBI/ITCJ'II:HLIX YHUCCII,
® TIOHUMATh U OOBSICHITH CMBICI TTO3UIIMOHHOM 3aMiCH HATypaJIbHOTO YHCTIA;
® BBINOJIHATH BBIYUCIEHUS, B TOM YHUCIE C HCIHOJB30BAaHUEM IPUEMOB
PalMOHAIBHBIX BBIYMCIICHUM;
® BBIIIOJIHATH OprrJ'IeHI/IC paI_H/IOHaJ'II)HBIX YUCECII C 3a)IaHHOﬁ TOYHOCTBIO,
® CpaBHHUBATH PAllMOHAILHBIE U UPPALIMOHAILHEIE YHCIIA;
® TIPEICTABJIATH PAIIIOHATHHOE YHUCIIO B BUJIE IECATUIHON ApoOU
® YIOPSAIOYMBATH YKCIIA, 3aITUCAHHBIE B BUEC OOBIKHOBEHHOW U JECSITUYHON JpooH;



e naxoauts HOJl u HOK uucen n ucnonap3oBaTh UX IPU PELLICHUU 3aad.
B noBceHeBHOI KM3HHM M NIPH U3YYEHHH APYTHX NPEIMETOB:
® MPUMEHATH MPaBUiIa MPUOIMKEHHBIX BBIYACICHUN NPU PEIICHUH MPAKTHYECKHX
3a/1a4 U PeIIeHUH 3a]a4 APYTUX Y4eOHbIX [IPEIMETOB;
® BBIIOJHATh CPABHEHUE PE3YJIbTATOB BBIYMCIEHHUM MPH PEIIEHUH NPaKTHYECKUX
3ajiay, B TOM 4Mcie NPUOIMKEHHbBIX BBIUMCIICHU;
® COCTaBJIATb U OLICHMBATh YMCIIOBBIE BBIPAXKECHHS IPU PELICHUM MPAKTHUECKUX
3a[a4 ¥ 3a/1a4 U3 JPYrux y4yeOHbIX IPEAMETOB;
® 3amMChiBaThb U OKPYIVIATh UWCIOBbIE 3HAUEHUs pealbHbIX BEIMYUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHMS.
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA
e OnepupoBarh MOHATUAMHU CTENEHM C HATypaJIbHBIM IIOKa3aTeleM, CTENEeHU C
LIEJIBIM OTPHULIATENIbHBIM IIOKA3aTeIeM;
® BBIIOJHATH NPEOOPa3OBaHMs IENBIX BBIPAKECHUN: NEHCTBUS C OJHOWICHAMHU
(cinoxeHue, BBIYMTAHUE, YMHOXKEHHE), IeHCTBUS ¢ MHOrOWwIeHaMH (CI0XKEHHE, BhIYMTAaHUE,
YMHOXEHHE);
® BBIIOJHATH PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHTEIM OJHUM M3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, IPYNIIUPOBKA, UCII0JIb30BaHUE (HOPMYJI COKPALICHHOTO YMHOXKEHUS;
® BBLJIEIATH KBAAPAT CYMMBbI U Pa3HOCTH OJIHOYJICHOB;
® pacKJIaJbIBaTh HA MHOXUTENIN KBAJPATHBIN TpeXuJIeH;
® BBINOJHATH IPEOOPA30BAHUS BBIPAKEHUM, COAEpIKALIUX CTENEHU C LEIbIMU
OTPULATENIbHBIMU IOKa3aTeNsIMU, NEPEXOJUTh OT 3allCH B BUJAE CTENEHU C LEIbIM
OTPHLIATEJIHBIM [IOKA3aTeIeM K 3allUCH B BUJIE Jpodu;
® BBINOJHATH IIPeoOpa3oBaHusl APOOHO-PAMOHAIBHBIX BBIPAKEHUM: COKpAIlEHUE
npoOeii, mpuBeneHHEe anreOpanueckux JapodOeil k oO0meMy 3HaMEHATElo, CIOKEHHE,
YMHOXXEHHUE, JelleHue aureOpandeckux IpoOel, Bo3BeleHHE anredpanveckoil apobu B
HaTYpaJIbHYIO U LIEJYI0 OTPULATEIbHYIO CTEIICHb;
®  BBIIOJHATH IPe0Opa30BaHuUs BBIPAKEHUM, COAEPKALIMX KBAJAPAaTHbIE KOPHU;
® BBIJIEIATH KBaJpaT CYMMBbI WJIM Pa3HOCTHU JIBy4YJI€HA B BBIPAXKEHUSX, COJIEPKAIINX
KBaJIpaTHbIE KOPHU;
®  BBINOJHATH IPe0Opa30BaHUs BBIPAKEHHH, COAEPIKALLIMX MOIYIb.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
® BBINOJHATH MNpeoOpa3oBaHWsl M JEUCTBUS C 4YHCIAMH, 3alUCaHHBIMU B
CTaH/IapTHOM BUJIE;
® BBIIOJHATH PeoOpa3oBaHUs aNreOpanvyecKux BBIPAKEHUH NMPHU peIleHUH 3agad
JPYTruX y4eOHBIX MPEAMETOB.
YpaBHeHusI U HepaBEeHCTBA
e OmnepupoBaTb MNOHATHSAMH: YPAaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHHS,
pellleHHe HEpaBeHCTBA, PAaBHOCWUJIbHBIE YypaBHEHMS, 00JacTh ONpEeAeNeHHUs YpaBHEHUS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUI WM HEPABEHCTB);
e pelaTh JIMHEHHbIE YPABHEHUS U YPaBHEHUS, CBOJIUMBIE K JTMHEHHBIM C TOMOLIBIO
TOKJECTBEHHBIX MTPe0Opa3oBaHui;
e pemarh KBaJpaTHbIE ypaBHEHUS U YPABHEHMS, CBOJUMBIE K KBaJpaTHBIM C
MIOMOIIBIO TOX/IECTBEHHBIX MPe0o0pa30BaHMii;
e pewath IPOOHO-THMHEHHbIE YPABHEHUS,;

e pewmars MpocTeiillde HMPpalUOHANbHBIE yPaBHEHHS  BHJA f(x)=a,
f(x)=4/9(x);

n
e pemaTh ypaBHeHUs Buja X =a,;



e pemaTh YpaBHEHUS CHOCOOOM pa3ioKEHUs Ha MHOXHUTEIM W 3aMEHbI
MIEPEMEHHOI;

® HCIOJB30BaTh METOJ MHTEPBAJIOB JUIsl PELICHHUS LETIBIX U IPOOHO-palMOHATIBHBIX
HEPABEHCTB;

e pelaTh JUHEWHbIE ypaBHEHUS U HEPABEHCTBA C lTapaMeTpamy;

® pelaTh HECIOXKHbIE KBAIPATHbIE YPABHEHUS C [TAPAMETPOM;

® pelaTh HECIO0KHbIE CUCTEMbI JJMHEHHBIX YpPaBHEHHH ¢ TapaMeTpaMu;

® pelaTh HECIO0KHbIE YPAaBHEHMSI B LIEJIBIX YUCIIAX.

B noBceHeBHOI :KM3HHM M NIPH U3YYEHHUH APYTHX NPeMETOB:

® COCTaBJIATh U pelIaTh JUHEHHbIE U KBaJIpaTHBIE YpPAaBHEHUs, YpaBHEHHS, K HUM
CBOJIAIIIIMECS, CUCTEMbI JIMHEMHBIX YpaBHEHUH, HEPABEHCTB INPH PEIIEHUM 3a1ad JpPyrux
y4€OHBIX IIPEIMETOB;

® BBIIOJHATH OLIEHKY IIPaBJONOAO0OUS DPE3YJbTAaTOB, MOJYYa€MBIX NPU PEIIECHUH
JVHENWHBIX U KBaJPAaTHBIX YPAaBHEHUH M CHUCTEM JIMHEHHBIX YpaBHEHUI M HEPABEHCTB IPU
peIIeHUH 3319 APYTHX YIeOHBIX MPEIMETOB;

e BBIOMpaTh COOTBETCTBYIOUIME YpaBHEHMs, HEPABEHCTBA WJIM UX CHCTEMBbI IJIs
COCTaBJICHUS] MAaTeMaTHMYeCKOW MOJENM 3aJaHHOM peaqbHOW CUTyallud WM TNPHUKIATHON
3a]a4u;

® yMeTb MHTEPIPETUPOBATH MOJIyYEHHBIN MPU PELIEHUU ypaBHEHMs, HEPaBEHCTBA
WIA CUCTEMbI pe3yJibTaT B KOHTEKCTE 3aJaHHOM peallbHOM CHUTyallud WM HPUKIIAJIHOM
3aJauu.

DOyHKIUHA

e OmepupoBarh MOHATHAMHU: (QYHKIMOHAIbHAs 3aBUCHUMOCTb, (QYHKIUS, Trpadux
¢yHkuuu, cnocoObl 3amaHus (QYHKIUH, apryMeHT H 3HaueHue (QyHKOUH, 00JacTb
ONpeNeNieHuss M MHOXKECTBO 3HAueHUN (QYHKUMH, HYIM (QYHKIUH, [POMEXKYTKH
3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITHH, YETHOCTH/HEUETHOCTD (DYHKITUH;

e cTpouThb TIpapuKu  JMHEHHOM,  KBagpaTU4YHOM  (QyHKUMHA,  oOpaTHOM

=[x[?

MPOMOPLUUOHATEHOCTH, GYHKIIMH BHJIA: y=a+ ko Vv SRy YRy
X+b

e Ha mpuMepe KBaJpaTHYHOW (DYHKIIMM, HCIIOJIB30BaATh npeoGpa30BaHH51 rpaduka
Gynkuun Y=f(X) mis nocrpoenus rpadhukoB GyHKIHI

y = af (kx+b)+c’
® COCTaBJIATh YPaBHEHHUs IIPSIMOIL 10 3aJaHHBIM YCIIOBUSAM: IIPOXOAIICH Yepes3 ABe
TOYKU C 3aJaHHBIMU KOOpIMHATaMHM, NPOXOIALICH Yepe3 NaHHYI0 TOYKY M IapauleIbHOU
JTAHHOM NPSIMOW;
® HcCleoBaTh (PYHKIUIO IO ee rpadukKy;
® HaxOJWUTb MHOXECTBO 3HAYCHUH, HYJIU, IPOMEKYTKM 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUYHOM (pyHKIIMH;
® ONEepUpPOBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apu(pMeTHUecKas Mporpeccus,
reoMeTpHUYecKas IpPOrpeccus;
e pemarh 33Ja4d Ha apUPMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCHIO.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:
® MJUIIOCTPUPOBATH C MOMOIIBIO IpaKa peaslbHyI0 3aBUCUMOCTh MJIH MPOLECC 1O
UX XapaKTEpUCTHUKAM;
® JCMOJb30BaTh CBOMCTBA U IpaduK KBaApaTUYHON (YHKIUHU MpU PELIeHUU 3a7ad
U3 IpYTUX y4eOHBIX MPEeIMETOB.
TexcroBbI€ 321241
e Pemare npocThle MW CIOXKHBIE 33Ja4d  PpPa3HBIX THUIIOB, a TaKXKe 3aJauu
MOBBIIIEHHOW TPYIHOCTH;
® UCIOJIB30BaTh Pa3HbIC KPATKUE 3aMUCU KAK MOJEIN TEKCTOB CIIOKHBIX 3a1a4 JJIs
IIOCTPOEHUs IIOMCKOBOW CXEMBI U PELICHUS 3a/1a4;



e pa3inyaTh MOJAEIb TEKCTA U MOJENb PEIIECHUs 3aJa4ld, KOHCTPYHpPOBaTh K OJHOMN
MOJIEJIH PELICHUS HECI0KHON 3a/1a4y pa3HbIC MOJEIHU TEKCTA 3a/1a4H;

® 3HaThb W NPUMEHATH 00a crmocoba moucka pemeHus 3amgad (OoT TpeOoBaHHA K
YCIIOBHIO U OT YCJIOBUS K TPEOOBAHHUIO);

® MOJEIMPOBATH PACCYXJIEHUS NPHU IOMCKE pelleHHs 3aJad ¢ MoMoulbio rpad-
CXEMBI;

®  BBIJIEJATH 3TAlbl PEILICHUS 3aJ]a4l U COJAEPKAaHUE KaXKI0T0 3Tala;

® yMeThb BBHIOMpATh ONTUMAIBHBIA METOJ PEIICHHS 33Ja4l U OCO3HABaTh BBHIOOP
METOJIa, paccMaTpuBaTh PA3JIMYHBIE METO/bl, HAXOAUTh pa3HbIC PEILIEHUs 3aJayd, €Clu

BO3MO>KHO;
® aHAJIM3MPOBATh 3aTPYAHEHUS IIPU PEILICHUU 3a/a4;
®  BBINOJHATH pa3auyHbIe npeodpa3oBaHus IIPEII0KEHHON 3aJa4H,

KOHCTPYHPOBATh HOBBIC 3a/1a4U U3 JAHHOW, B TOM 4HCJie OOpaTHEIC;

® UHTEPIPETUPOBATH BBIUUCIUTEIBHBIC PE3YIbTaThl B 3a4aye, UCCIEA0BAThH
HOJTy4EHHOE PELICHUE 3aauH;

® aHANM3MPOBAaTh BCEBO3MOXKHBIE CHTYallMH B3aMMHOTO DPACIOJIOXKEHHS JBYX
00BEKTOB M M3MEHEHHUE UX XapaKTEPHCTHK IPH COBMECTHOM JIBH)KEHHH (CKOPOCTB, BpeMsl,
paCCTOﬂHI/Ie) IIpyu peIICHHUU 3ada4 Ha ABHUIKXCHUC [BYX 00BEKTOB KaK B OJHOM, TaK U B
IPOTHBOIIOJIOKHBIX HAIIPABJICHHSIX;

® HCCICAOBATbL BCCBO3MOXKHBIC CHUTyallMU IIpW PCIICHWH 3aJa4d Ha ABWXCHUC I10
peKe, paccMaTpUBaTh pa3HbIe CHCTEMBI OTCUETA;

e pemuiath pa3HOOOpPA3HBIC 3a]]aUl «HA YaCTU»,

e pemiath U OOOCHOBBIBaTh CBOE peEIICHHE 33/1a4 (BBLICNIATH MaTEeMaTHYECKYIO
OCHOBY) Ha HaxOXJEHHME YacTH YHWCIAa W YHUCIA MO €ro 4acTH Ha OCHOBE KOHKPETHOTO
CMBICIIa Apo0wu;

® 0CO3HaBaTh M OOBSICHATH UICHTUYHOCTH 33/1a4 Pa3HBIX THIIOB, CBSA3BIBAIOLINX TPH
BCJIMYNHBI (Ha pa60Ty, Ha IMOKYIIKH, Ha I[BI/I)KCHI/IC), BBIJACIIITh O3THU BCIIMYMHBI 1 OTHOIIICHUA
MEXJy HUMH, NPUMEHITh MX IpPU PELICHUH 3a]lady, KOHCTPYHWPOBaTh COOCTBEHHBIE 3a/ay
YKa3aHHBIX TUIIOB;

® BI3JETh OCHOBHBIMH METOAAMU pelIeHHs 3adady Ha CMECH, CIUIABHI,
KOHIICHTPALIUH;

¢ pfmaTtb 3aJadyd Ha MOPOOCHTBI, B TOM YHCIC, CJIOXHBIC IIPOLNCHTHI C
000CHOBAaHHEM, UCTOJIb3YsI pa3HbIE CIIOCOOBI;

® peraTh JIOTHYECKUE 331a4H pa3HbIMU CIIOCOOAMH, B TOM UYHUCIIE, C IBYMs OJIOKaMU
U C TpeMs OJIOKaMHU JaHHBIX C TOMOILBIO TaOJIMIL;

e pemarh 33Ja4M MO0 KOMOMHATOPUKE W TEOPUU BEPOSTHOCTEH Ha OCHOBE
HCIIOJIB30BAHUA U3YYCHHBIX MCTOOO0B U 000CHOBLIBAThL PEHICHUC,

® pemaTh HECIOXKHBIE 33J]au 110 MaTeMaTUYeCKON CTaTUCTHKE;

® OBJIAJETh OCHOBHBIMHU METOJAMM PEILEHUs CIOXKETHBIX 3a/1ad: apu(PMETHUUECKHI,
anreOpanyeckuii, mepebop BapuaHTOB, F€OMETPUUYECKUH, rpadudyecKuil, NMPUMEHATh UX B
HOBBIX 10 CPABHCHUIO C U3YYCHHBIMH CUTYyallUAX.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

e BBIICTATh NPU PEIICHUHM 3aJad XapaKTePHCTUKH paccMaTpUBaeMOW B 3ajave
CUTYallUH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPHIX abCTparupoBajKCh), KOHCTPYUPOBAThH
HOBBIC CHUTyallUKM C Y4YC€TOM OTHUX XapPaKTCPUCTUK, B YaCTHOCTHU, IMPHU PCHICHUU 3aad Ha
KOHIIEHTPALIUH, YYUTHIBATh MJIOTHOCTh BEILIECTBA;

® pfumiaTb MW KOHCTPYHPOBATH 3ada4ud Ha OCHOBE PpaCCMOTPCHHA PCAJbHBIX
CUTYyallui, B KOTOPBIX HE TpeOyeTcsi TOUHBIA BHIUUCIUTENbHBIN Pe3yabTaT;

e pelaTh 3a/1a4M Ha JIBUXKEHHUE 110 peKe, pacCCMaTpHUBas pa3Hble CUCTEMBI OTCUETA.

CraTucTHKa U TeOpus BepOATHOCTeH



e OrmnepupoBaTh MOHATUSAMHU: CTOJOYATBIE M KPYrOBbIE IUArpaMMbl, TaOJUIIbI
JAHHBIX, cpelHee apudmeTHyeckoe, MenuaHa, HauOoJbllee M HaUMEHbIIEEe 3HAUYCHUS
BBIOODKH, pa3Max BBIOOPKH, JUCIEPCHS W CTaHJApTHOE OTKIJIOHEHHWE, CIlydJaiiHas
U3MEHUYUBOCTb;
e U3BIEKaTh WHQPOpPMALMIO, TMPEJICTABICHHYI0 B Ta0lMIax, Ha JUarpammax,
rpadukax;
® COCTaBJIATH TAOJUIIbI, CTPOUTH JUArpaMMbl U rpa)UKU Ha OCHOBE JIaHHBIX;
e OnepupoBaTh IOHATUAMH: (AKTOpHAN 4YKCIA, HEPEeCTAHOBKU M COYETaHMS,
TpeyronbHuK Ilackans;
® [IPUMEHATH IPABWIIO MPOU3BEACHMS IIPU PELIEHNH KOMOMHATOPHBIX 3a/1a4;
® OnepupoBaTh MOHSATHSAMHU: CIYYaWHBIA OIMBIT, CIyYalHBIM BBHIOOP, HCHBITAHHE,
3JIEMEHTAPHOE CIy4aiiHOe cOOBbITHME (MCXOJ), KIACCHYECKOEe OIpPEICICHUE BEPOATHOCTH
CJIy4alfHOro COOBITHSI, OTIEPALIUHU HAJl CITyYalHBIMU COOBITUSIMY,
® [PEACTaBIIATH HHPOPMALIUIO C TOMOIIBIO KPYroB Diijepa;
e pemarb 3aJadyd HA BBIYHUCICHUE BEPOSTHOCTH C IOACYETOM KOJIMYECTBA
BapHUaHTOB C MIOMOLIbI0 KOMOMHATOPUKHU.
B noBceiHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:
® U3BJEKATh, UHTEPIIPETUPOBATD " peoOpa3oBbIBATH UHpOpMaIHIO,
IpPEJCTAaBICHHYI0 B TaOiMIax, Ha JIuarpaMMax, rpadukax, OTpa)<arollyl0 CBOHCTBa H
XapaKTEPUCTUKHU PEabHBIX MPOLIECCOB U SIBICHUIA;
® OnpeAensATb CTATUCTMYECKHE XapaKTEPUCTUKUM BbIOOPOK 1O  TabiauLam,
yarpaMmmam, rpadukam, BhIIOJIHATh CPAaBHEHHE B 3aBUCMMOCTH OT LIEJIM PEeIICHUs 3a1au;
® OLIEHUBATh BEPOATHOCTh PEAJIbHBIX COOBITUN U SBJICHUM.
I'eomeTpuueckne purypsi
e OnepupoBarh NOHATHIMU F'€OMETPUUECKUX DUTYD;
® U3BJIEKATh, HUHTEPHPETHPOBATH U  MpeoOpa3oBbIBaTh  HUHGPOpPMALMIO O
reOMEeTpUUECKUX PUTYypax, MPEACTaBIECHHYIO Ha YepTexax;
® T[IPUMEHATh TIeoMeTpuueckue (akThl JUId pemeHus 3ahad, B TOM 4HCIE,
IIPEIIOJIaratoIIuX HECKOJIBKO I1aroB PEIICHHUS;
e (dopMyIUpOBaTh B MPOCTEHIINX CIydasix CBOMCTBA U MPU3HAKH QUTYD;
® JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPKICHUS;
e BIAJETh CTaHJAPTHOM KiaccuPUKanuell MIOCKuX Quryp (TpeyrojibHUKOB U
YETBIPEXYTOJIbHUKOB).
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
® JCNOJb30BaTh CBOWCTBA TIEOMETPUYECKMX (GUIrYp UId peleHus 3aaad
MPAKTUYECKOI0 XapakTepa U 3aJ1a4 U3 CMEKHBIX JUCLHUIIINH.
OTtHomenns
e OmnepupoBaTh MNOHATUSIMU: PaBEHCTBO (UTYp, paBHbIE (UTYPBI, PaBEHCTBO
TPEYrOJIbHUKOB, MapaUIEIbHOCTh NPSAMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIBI MEXAY
OpSAMBIMU, TIEPIEHIUKYIISP, HAKJIOHHAs, MPOEKIHs, mojodue ¢uryp, mogobHbe (HUTypsl,
M0/I00HbBIE TPEYTOJIbHUKH;
e npuMeHATh Teopemy Paneca m TeopeMy O NPONMOPLHUOHAIBHBIX OTpE3Kax IpHU
pEeIlIeHnH 3a/1a4;
® XapaKTepHu30BaTb B3aUMHOE pACIIOJIOKEHHE MPSIMONM M OKPYXKHOCTH, IBYX
OKPY>KHOCTEH.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMpPeJIMeTOB:
® CNOJb30BaTh OTHOLICHMS U1 PELIEHWS 3a/ad, BO3HUKAOIIUX B PpealbHOU
YKU3HU.
HN3mepenus u BbIYMCIEHUS
e OrnepupoBaTh NMPEACTABICHUSIMH O JUIMHE, IUIOIAAH, 00beMe KaK BEITMYHMHAMH.
[Tpumensts Teopemy Iludaropa, popmyisl miaomanm, odGbemMa Npu pelieHU MHOTOIIATOBBIX



3aJa4, B KOTOPBIX HE BCE JaHHbIE NPEACTaBICHbI $BHO, a TpPeOYIOT BBIYMCIICHUH,
OINepUpoBaTh O0JIee HIMPOKUM KOJIUYECTBOM (HPOPMYJ JAJIHHBI, IUIOMAAH, 00BEMa, BEIUUCIIATh
XapaKTEPUCTUKN KOMOMHAIMi (uryp (OKpy)XKHOCTE M MHOTOYTOJIbHUKOB) BBIYUCIISATH
paccTosHUs MeXIy (uUrypamM, IPUMEHATb TPUTOHOMETpUYECKHEe (DOpMyIBl UL
BBIUUCIICHU B 0Oojiee CIOXHBIX CIy4asx, IPOBOAWUTh BBIYMCICHHUS HA OCHOBE
PABHOBEJIMKOCTH U PaBHOCOCTABICHHOCTH;

® [IPOBOAWUTH MPOCTHIC BEIYUCICHHS Ha OOBEMHBIX TENAX;

e (QopmynupoBaTh 3aJa4l HAa BBHIYMCIEHUE JJIMH, IUIOMAZeH U 00bEMOB U pelIaTh
uX.

B noBceHeBHOI KM3HM M IPU U3YYEHHH JPYIHX PEAMETOB:

® [IPOBOJUTH BBIUUCIIEHUSI HA MECTHOCTH;
® PUMEHATH (OPMYIBI MPH BHIYMCICHUSX B CMEKHBIX YYEOHBIX IMpEIMETax, B
OKPYKarOILIEH IEMCTBUTEIBHOCTH.
I'eomeTpuyeckne NoCTpoeHU
e U300paxarp reomerpuueckue (UIypbl IO TEKCTOBOMY U CHMBOJBHOMY
OIMCAHHUIO;
e CcBOOOJIHO OIIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CIIydasX,
® BBINOJHATH IOCTPOCHUSI TPEYrOJbHUKOB, IPHUMEHATH OTJEIbHBIE METObI
IIOCTPOCHUN LUPKYJIEM W JIMHEHMKOM W IPOBOAWUTH IPOCTEUIINE HCCIEIOBAHUS YHUCIA
pEIICHUI;
e u300paxkaTb TUIIOBbIE IUIOCKUME (Uryppl M OOBEMHBIE Te€la C IOMOUIbIO
IPOCTEHIINX KOMIIbIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTHUX NPEAMETOB:
®  BBIIOJHATH NMPOCTEHIITNE MTOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIEC B pealbHOU
KU3HU;
® OIICHMBATh Pa3MeEpPbl pealIbHbIX 0OBEKTOB OKPY>KAOILEr0 MUPA.
IIpeoOpa3oBanus
e OmnepupoBaTh MOHATUEM JBI)KEHHUS M IpeoOpa3oBaHMsl MOA00uUs, BJIANETh
IprUeMaMM MOCTPOEHUs (GUTyp C MCIIOJIb30BaHUEM JBMKEHUH M MpeoOpazoBaHMid 1mo1o0us,
IPUMEHSTH MOJYyYEHHbIC 3HAHUS U ONBIT IOCTPOEHUI B CMEKHBIX MPEAMETAX U B PEabHBIX
CUTYaIUAX OKPYKaIOLIEro MUPA;
® CTpouTh QUrypy, NOJOOHYIO TAaHHOM, MOJb30BAaThCS CBOMCTBAMU MONOOUS IS
000CHOBaHUS CBOICTB QUTYD;
® T[IPUMEHATh CBOMCTBAa JBM)KEHUH I MPOBEAEHUS MPOCTEHIIMX 00OCHOBaHMMH
CBOWCTB ¢uryp.
B noBceiHeBHOM KU3HM M NIPM U3YUYEHHH APYTUX NMPeJIMeTOB:
® T[PUMEHATh CBOWCTBA JBM)KEHUH M MPHUMEHATh I000MEe A MOCTPOEHUHl U
BBIYKCIICHUH.
BexTopbl M KOOPAUHATHI HA NJIOCKOCTH
e OmnepupoBaTb MOHATUSAMHU BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, NPOU3BEIECHUE
BEKTOpPa Ha UHUCIO, YTOJ MEXIy BEKTOpaMH, CKAJISIPHOE IPOU3BEICHHE BEKTOPOB,
KOOpJIMHATHI Ha MJIOCKOCTH, KOOPAWHATHI BEKTOPA;
® BBINOJHATH ACHCTBUS HaJ BEKTOpPAaMHU (CIOKEHUE, BBIUMTAHUE, YMHOXKEHHE Ha
YHCII0), BBIYMCIATh CKAIAPHOE MPOU3BEIACHHUE, ONPENEIATh B MPOCTEHIIMX CIydasx yroil
MEXJIy BEKTOpaMHM, BBIIIOJHATH pa3JIO)KEHUE BEKTOpa Ha COCTaBISIOLIUE, NPUMEHATH
NOJydeHHbIE 3HAHUA B (PU3UKE, MOJIH30BATHCSH (HOPMYJION BBIYMCIECHUS PACCTOSHUS MEXKIY
TOYKAMHM IO W3BECTHBIM KOOpJIWHATaM, HCIOJb30BaTh ypaBHEHUS (QUIYp A pELIeHHs
3az1ay;
® TPUMEHATHh BEKTOPbl M KOOPAMHATHI JJISi PELICHUS T'€OMETPUYECKHX 3ajad Ha
BBIUMCJIEHHUE JUIUH, YTJIOB.
B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



¢ JCIIOJIB30BATh MOHATHA BCKTOPOB M KOOpAWHAT Ui PCHICHUSA 3adad 110 (I)I/I3I/IKG,
reorpaduu U IPYTUM y4eOHBIM MPEIMETaM.
HcTopusi MaTeMaTHKHU
e XapakTepu30BaTh BKJIAJ] BBIIAIOIINXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTEMATUKHU U
WHBIX HAyYHBIX 00J1aCTeii;
¢ J[IOHUMATb POJIb MATCMATHKHU B pa3BUTHUU Poccun.
MeTtoabl MAaTEMATHKH
e lcnonmb3ysi W3yYeHHBIE METOJbI, TPOBOAMUTH JIOKA3aTEIbCTBO, BBIOIHSITH
OIIPOBEPIKEHUE;
o BLI6I/IpaTB HU3YUCHHBIC MCTOABI U UX KOM6I/IHaLII/II/I AJI pCIICHUA MAaTEMAaTHYCCKUX
3aj1a4;
® HCIIOJB30BaTh MAaTEMAaTUYECKHE 3HAaHUS JJIs ONUCAHUS 3aKOHOMEPHOCTEH B
OKpY’Karolien AeHCTBUTEILHOCTH U TIPOU3BEICHUSIX UCKYCCTBA,
® TPUMEHATH  MPOCTEHIIME  MPOTPAMMHBIC  CpPEICTBA U DJICKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPH PEIICHUH MAaTEMAaTHYCCKUX 3a/1a4.

3. Conep:xkanue APUDOMETUKA

. PanmonanbHble umciaa. Pacimmpenue MHOXECTBAa HATYpalbHBIX YMCEN O MHOXKECTBA
HenbiX. MHOXKeCTBa IEeNbIX YUCENl 0 MHOKECTBA pallMOHANbHBIX. PalloHaNbHOE YHCIO Kak
oTHOLIeHUe M/N, re M - eoe 4uciio, N — HatypaibHoe. CTENeHb C HEIbIM TTOKa3aTesIeM.

HeiictBuTenbHbIe yncaa. KaapartHelii kopeHb W3 uucia. KopeHb TpeThell CTeneHu.
3anuch KOpHEH ¢ MOMOIIBIO CTENICHH C IPOOHBIM MTOKA3aTeNEM.

[TonsitTue 00 uppanumoHanbHOM uucie. MppalnuoHANIbHOCTh YHUCIIa U HECOM3MEPHUMOCTH
CTOPOHBI M TaroHaIH KBajparta. JlecsTHIHbIC TPUOTMKCHUS UPPAMOHALHBIX YHCEI.

MHOXECTBO  JEUCTBUTENBHBIX  YHCEN;  MPEICTAaBICHUE  JEHCTBUTEIBHBIX  YHCEN
OCCKOHEUHBIMH JIECATUYHBIMU Apo0siMu. CpaBHEHUE JEHCTBUTEIBHBIX YUCET.

Koopaunatnas npsimasi. M300paxkeHne yucen TOYKaMH KOOPAUHATHOM mpsiMoil. UncrnoBbie
MIPOMEKYTKH.

HN3mepenusi, nmpudJInKeHHsl, OLEHKH. Pa3Mepsl 0OBEKTOB OKpyXKaromero mupa (oT
AJIEMEHTApHbIX YacTUl] 10 BceneHHOM), AIUTENBHOCTh MPOLECCOB B OKPYXKAIOIIEM MHpE,
Briienenne MHOXUTENsST - CTENEHUM JecATH B 3amuch uucia. [Ipubnmx€HHOe 3HaueHue
BEJTMYMHBI, TOYHOCTD MpUOIKeHus. [Ipukuika u olieHKa pe3yabTaTOB BEIYHCICHUM.

AJITEBPA

Adaredpanyeckne BbIpaxkeHusi. bykBeHHbIC BEIpaKEeHUS (BBIPAKEHUS C TIEPEMEHHBIMU).
YucnoBoe 3HaueHHEe OyKBEHHOTO BhIpaKeHUs. JlomycTiMbIe 3HaUCHUS TIEPEMEHHBIX.
[ToncraHoBKa BeIpaKeHHI BMeCTO nepeMeHHbIX. [IpeoOpasoBanne OyKBEHHBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(METUIECKHX AeicTBHiA. PaBeHCTBO OYKBEHHBIX BhIpaxeHHH. TOXIECTBO.
CreneHb ¢ HATypallbHBIM MOKa3aTeaeM U €€ cBoicTBa. OTHOUIIEHB U MHOTOWIEHBI. CTEneHb
MHorowieHa. CiokeHue, BBIMUTaHUE, YMHOKEHUE MHOTOWICHOB. DOpMYJIbl COKpaIEHHOTO
YMHOXEHHS: KBaJpaT CyMMBbI U KBaJpaT pazHocTh. DopMya pa3HOCTH KBAJIpaTOB.
[IpeoOpazoBanme 1ETOTO BEIPAKEHUSI B MHOTOWIEH. Pa3noxeHne MHOTOWICHOB Ha MHOKHUTEIH.
MHorounensl ¢ oaHoU nepemeHHoi. Kopenb MHorounena. KBaapaTHblil TpEXUiieH; pa3ioKeHue
KBaJIPATHOTO TPEXUJIEHA HA MHOXKHUTEH. AnreOpandeckas Apodb. OCHOBHOE CBOMCTBO
anrebpandeckoii qpoou. CrnoxkeHre, BEBIMUTaHHe, YMHOKEHHE, AeTIeHUE anreOpandeckux



npobOeii. CTeneHs ¢ eNbIM MoKasaresieM U e€ CBOCTBa. PaninoHanbHbIe BRIPAXKCHUS U UX
npeoOpaszoBanus. JlokazarensCcTBO TOXIeCTB. KBagparHbeie kopHU. CBOMCTBA aprUPMETHUECKUX
KBaJPaTHBIX KOPHEH U UX MPUMEHEHHE K TPeoOpa30BaHUIO YMCIIOBBIX BHIPAKECHUHN U
BBIYHCIICHUSAM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepeMeHHoil. Kopens ypaBHenust. CBoiicTBa
YUCJIOBBIX PABEHCTB. PABHOCWIIBHOCTD ypaBHEHHM. JInHeNHOe ypaBHeHHe. KBaapaTtHoe
ypaBHeHHUe: (hopMyIia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUH,
CBOJALIMXCS K JINHEHHBIM U KBaApaTHBIM. [IpuMeps! perienns ypaBHEHHN TPETbeW U 4ETBEPTOU
creneHeil. Pemenue 1poOHO-pallMOHANIBHBIX YPaBHEHUH. Y paBHEHHE C IByMsI IE€PEMEHHBIMH.
JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, IIPUMEPBI PEILEHUS YPABHEHUH B LIEIIBIX YHCTIAX.
Cucrema ypaBHEHUH ¢ JByMs IEPEMEHHBIMU. PaBHOCHIIBHOCTB cucTeM. CUCTEMBI IBYX
JMHEMHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMM; PELICHHUE [TOJACTAHOBKOM U CIIOKCHUEM.
IIpuMepsl peleHns: CUCTEM HEJIMHEMHBIX YPAaBHEHUH C IBYMs IIEpeMEHHbIMU. Pemenue
TEKCTOBBIX 3a7[a4 alreOpandecKuM criocoooM. JlekapToBbl KOOPIUHATHI HA TIOCKOCTH.
['paduueckas nHTEpIIpETAINs YpaBHEHHS C ABYMS IIepeMEeHHBIMU. | 'paduk muHEHHOTO
YpaBHEHHS C IBYMsI IEPEMEHHBIMU; YTIIOBOK KO3 (HUIIMEHT IPSIMOiA; yCIOBHE TapaIIeIbHOCTH
npsaMbIX. ['padukn npocreiinx HelnMHEHHbIX ypaBHEHUH): apaboiia, runepoosia, OKPYKHOCTb.
I'paduueckas UHTEpIIpETALUs CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMHU.

HepagencrBa. YucnoBbie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OqHOM
nepeMeHHO. PaBHOCMIIBHOCTh HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOW IIEPEMEHHOM.
KBagparubie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJAHOU IEPEMEHHOM.

®YHKLUU

OcHoOBHbIe MOHATHSA. 3aBUCUMOCTH Mexay BenuuuHamu. llonstue QyHkiuu. 06mactsb
onpezeNieHuss U MHOXKECTBO 3HaueHui ¢yHkuuu. CnocoObl 3amaHus (QyHkuumu. ['padux
¢ynkuuu. CpoiictBa ¢yHKUMH, uX oToOpaxkeHne Ha rpaduke. Ilpumepsr rpadukos
3aBHCUMOCTEH, OTPaKAIOIIUX PeaJIbHbIE IPOLIECCHI.

Yucaosble  ¢ynkuum.  DyHKIMM,  ONMCHIBAaIOLME  MpsAMYHO M OOpaTHYIO
IPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX TpapuKku U cBoiicTBa. JIuHelHas ¢yHKus, e€ rpaduk u
cBoiictBa. KBagpatuunas ¢yHkuusa, ee rpadpuk u cBoicTBa. CTemneHHble (QYHKIUH C
HaTypaJbHBIMM MOKa3aTeNsIMu 2 U 3, ux rpaduku u cBoicTsa. ['padukn pyHKImM yzuﬁ, y=%/x,
y=|x|.

YucjioBble NMOCIAEI0BATEIbHOCTH. [IOHATHE UMCIIOBOM MOCIENOBATENBHOCTU. 3aJaHUE
M0CJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyioil N-ro uieHa.

Apudmerndeckasi 1 reomeTpuyeckas nporpeccuu. @opMyibl N-ro yjaeHa apuGpMeTuIecKoit
U TEOMETPUUYECKOW Mporpeccuif, CyMMBbl NEpBbIX N-X ujeHOB. I3o0paxeHue dieHOB
apu@MeTHYecKoil M  TeOMEeTpPUYECKOM Mporpeccuid TOYKAMHU KOOPAUHATHOM TIOCKOCTH.
JInHENHBINA M SKCIIOHEHIMATIBHBIA pOCT. CII0XKHBIE POLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucaresqbHast craTucTuka. [IpesncraBieHue NaHHBIX B BHJE TaOJUL, IUarpamu,
rpaduxoB. CnyyaiiHas HM3MEHUMBOCTh. CTAaTHCTUYECKHE XapaKTEPUCTHKH Habopa JaHHBIX:
cpeaHee apudmMeTnueckoe, MeAMaHA, HaWOOJbIIEE M HAaWMEHbIIEE 3HAYEHUs, pa3Max.
[IpencraBienue o BBIOOPOUHOM HCCIIETOBAaHUU.



Cay4aiiHble cOOBITHM M BepPOATHOCTH. [IOHATHE O ciay4ailHOM ONBITE U CIIy4allHOM
cobpiTin. YacroTa cimydaitHOro coObITHs. CTaTUCTHYECKUN TOAXOMA K TOHATHIO BEPOSTHOCTH.
BeposiTHOCTH ~ TPOTHBOIOJNIOKHBIX ~ cOObITHH.  HesaBucumbie  coObITHS.  YMHOXEHHE
BepoATHOCTEH. JlocTOBepHbIE U HEBO3MOXKHbIE COOBITHS. PaBHOBO3MOXHOCTH COOBITHH.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.

KomoOunaropuka. KomOunaropHoe mpaswio ymHoxxkeHus. IlepectranoBku u (paxTopual.
Pemnienne koMOMHATOPHBIX 3a/1a4 IEPeOOPOM BapHAHTOB

CayyaiiHble BeJUYHHBbI. 3HAKOMCTBO CO CIy4YallHBIMH BEJIMYMHAMM Ha IpUMeEpax
KOHEUYHBIX JUCKPETHBIX CIIy4allHbIX BennuyuH. Pacnpenenenue BepostHocTeld. MaTemaTuyeckoe
oxxkunganue. CpoiicTBa MareMatuueckoro okugaHus. [loHsTHe o 3akoHe OONBIIUX YHCEIL.
N3mepenue BepostHocTel. [IpuMeHeHne 3akoHa OOIBIINX YHCET B COIIMOJIOTHH, CTPAXOBAHUH, B
3/IpaBOOXpaHEHNH, 0OecrieYeHH 0€30MaCHOCTH HACEICHUSI B UPE3BbIUAHHBIX CUTYAIUIX.

JIOTUKA U MHOXKECTBA

TeopeTnko-MHOXKeCTBEeHHbIEe TOHATHUS. MHOXECTBO, 2JIEMEHT MHOXECTBA. 3aJaHHe
MHOKECTB IIEPEUUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKMM CBOMCTBOM. CTaHaapTHbIE
0003HauCHHsI YHCIOBBIX MHOECTB. IlycToe MHOXECTBO M ero obo3HaueHue. [logMHOXECTBO.
OO0benuHEeHNE U NepeceyeHue MHOXKECTB, Pa3HOCTh MHOKECTB.

Mnmroctpanyst OTHOIIEHUI MEXKIY MHOKECTBAMU C IIOMOILBIO IUarpaMM Oinepa—BenHa.

DJIeMeHThI Joruku. lloHaTne o paBHOCWIBHOCTH, CIEJOBaHUM, YIOTpeOIeHHE
JIOTUYECKUX CBA30K eciu...,mo..., 6 MOM U MOIb-KO 6 MOM clydde, JOTUYECKHE CBA3KH U,
unu.

MATEMATHKA B UCTOPUYECKOM PA3BUTHUU

Hcropuss ¢dopMupoBaHUS NMOHATHS YUCIA: HATypalbHBIC YMCIa, APOOH, HEAOCTATOYHOCTh
palMOHAIbHBIX YUCEN Ul FEOMETPUUECKUX U3MEPEHUH, HppaloHalbHble yncia. CTapuHHbIE
cucteMbl 3anucu uncen. Jpoou B BaBunone, Erunte, Pume, OTKpbITHE AECITHYHBIX IPOOCH.
CrapunHble cucTeMbl Mep. JlecsaTuuHble 1pobu M MeTpuyeckas cucrema wmep. IlosBieHue
OTpULATENbHbIX yKcen U Hynd. JI. Marauukuii. JI, Diinep.

3apoxneHue anrebpsl B Henpax apudmeruku. An-Xopesmu. PoxnaeHue OykBeHHOM
cumBosiuku. I1.depma, ®@. Buer, P. Jlekapt. Mcropus Bonpoca 0 HaX0XJIeHUH (OpMyi KOpHEH
anreOpanyeckuX ypaBHEHUH, Hepa3pellMMOCTbh B pajuKajax ypaBHEHUH CTeNeHH, OoJiblie
yeteipex. H. Tapranbs, . Kapgano, H.X. A6ens, D. I'anya.

N300peTenne Merojia KOOpAUHAT, MO3BOJISIIOIIETO MEPEBOJUTh M€OMETPUUECKUE OOBEKTHI
Ha s3bIKk anredpbl. P. Jlexkapt u II. ®depma. Ilpumepsl pa3inyHBIX CHUCTEM KOOpAUMHAT Ha
IJIOCKOCTH.

3amaua Jleonapao Iluzanckoro (®ubonauum) o kponukax, yncia Gubonayun. 3agaya o
IaXMAaTHOW JTOCKE.

HcTokn Teopun BEpOATHOCTEN: CTpaxoBoOe Aeno, azapTHelie urpsl. I1. depma u b. Ilackais.
A, bepnymmu. A.H. Koamoropos.

4. TEMATNYECKOE IINTAHUPOBAHMUME 7 KJIACC

Ne TemaTnueckue pa3aenbl Koxa-Bo KonTposabHbie n

o/ 4acoB AUATHOCTHYECKHUE
MepOonpusITHS

1 [ToBTOpEeHue 2 -

2 BoIpaskeHus1, TOXAECTBA, ypaBHEHUS 22 2

3 OYyHKIIH 14 1

4 CreneHb C HATypaJbHBIM MOKA3aTEIEM 16 1

5 MHorousneHsl 21 2




6 DopMyITbl COKPAIIEHHOTO YMHOXEHUS 20 2
7 CucreMbl TUHENHBIX YPAaBHEHUM. 17 1
8 IToBTOpEeHME Kypca 7 Kinacca 11 1
Hroro 123 10
TEMATHUHYECKOE IINTAHUPOBAHMUE 8 KJIACC
Ne TemaTnueckue pasaenbl Koua-Bo KoHTpoJibHbIE U
/i 4acoB AUATHOCTHYECKHUE
MepOnpusITHS
1 PanronanbHble 1pobu 23 2
2 KBaaparubie KopHU 21 2
3 KBasparHblie ypaBHEeHUs 21 2
4 Hepasencrsa 20 2
3) CreneHp ¢ 1LENbIM  IOKa3areleM. JIEMEHTHI 11 1
CTaTUCTHUKH
6 [ToBTOpeHMe 9 1
HUTOro 105 11
TEMATHUYECKOE IINITAHUPOBAHHUE 9 KJIACC
Ne TemaTuueckue pasaeibl Koua-Bo KonTposbHbie
m\n 4acoB AUATHOCTHYECKHE
MepONnpHUsITHSA
1. | Keagparuunas ¢yHKuus 22 2
2. | YpaBHEHHUS M HEPABEHCTBA C OJJTHON IIEPEMEHHOM 14 1
3. | YpaBHEeHHUs U HEPABEHCTBA C JIBYMs IEpEMEHHbBIMU 17 1
4. | ApudmeTrnueckas U reOMeTpUYeCcKasi IpOrpeccuu 15 2
5. | DneMeHTHI KOMOWHATOPHUKH u TEOpUU 13 1
BEPOATHOCTEMN
6. | IloBTOpeHue 21 1
Hroro 102 8
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