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AHHOTaUMs K pado4eil mporpaMmme

Pabouas mporpamma yueOHOro mnpenmera «AinreOpa» COCTaBI€Ha B COOTBETCTBUH C
TpeboBanusiMU DenepanbHOr0 TOCYIapCTBEHHOIO 00pa30BaTENBbHOTO CTAaHAApPTa OCHOBHOTO
obmiero obpaszoBanus (mpuka3 MunucTepcTBa oOpazoBanus M Hayku PD ot 17.12.2010 r. Ne
1897), ¢ yuérom IlpumepHoii mporpaMmsl 1o yueOGHOMY npenMeTy «MartemaTukay, 0100peHHOI
pemieHreM ¢eaepalbHOT0 Y4eOHO-METOMYECKOTr0 OO0BEAMHEHUST 1O 00IeMy 00pa30BaHHIO
(mpotokou ot 8 ampens 2015 r. Ne 1/15), nHa ocHoBe OCHOBHOW 00pa30BaTEIHPHOM MPOTPaMMBbI
ocHOBHOT0 0011ero oopazoanuss MBOY COIII Ne 14

Pabouas mporpamma mo anredpe OpueHTHpPOBaHA HA 00YJAFOIIHUXCS 7 KIIACCOB.
YpoBeHb U3y4YeHHS IpeaMeTa — 0a30BbIi. TeMaTnueckoe IMIaHuPOBaHUE PACCUYUTAHO HA 3
yueOHBIX Yaca B HEJIEN0, 9To cocTaBisger 105 ydeOHBIX yacoB B roi. [IporpamMma peannzoBana
MIOJTHOCTHIO 3a CUYET 00beIMHEHHS TeM: «JIuHeliHOe ypaBHEHHE ¢ OAHOU MepeMeHHON», «Lemnbie
BEIpaXeHU», «CUCTEMBI JIMHEWHBIX YPaBHEHUH ¢ IBYyMsI mepeMeHHBIMIY «[loBTOpEeHHEY.
B cucreme mpeameTroB o0011e00pa3oBaTEIBHON MIKOJBI Kype anreOpbl IMPEJICTaBlIcH B

npenMeTHoil obmactu «Marematuka u uH(popmarukay. M3ydeHue mnpenMeTHoON 0061acTH
"Marematuka U HHGOpMATHKA" TOKHO 00E€CIICUNTD:

-0CO3HaHUE 3HAYCHHSI MATEMAaTHKU ¥ HH(POPMATHUKH B TIOBCEAHEBHOM KU3HH YEIIOBEKa,
-popMupoBaHuEe MPEACTABICHUN O CONUAIBHBIX, KYJIBTYPHBIX M HCTOPHUYECKHX (haKTopax
CTaHOBJICHUS] MATEMATUYECKON HAYKH;

-[IOHUMaHUE PO UH(GOPMAIIMOHHBIX MTPOLIECCOB B COBPEMEHHOM MUPE;

-opMupoBaHNe mpenCTaBIEHUH O MaTeMaTHKE KaK YacTH OOIIEUeNIOBEYECKON KYJIbTYpHI,
YHHUBEPCAIbHOM SI3bIKE€ HAYKH, MO3BOJISIONIEM OMHUCHIBATH M M3y4aTh peajbHbIe MPOIECCH U
SIBIICHUSL.

B pesynbrare wusydeHus npeameTrHoill obOmactu "Marematuka u  uH(pOpMaruka"
oOydaroluecss pa3BUBAIOT  JIOTUYECKOE M MAaTEMaTHYECKOE  MBIILIEHUE, [OJIYy4aroT
MPEJICTABICHUE O MAaTEMAaTHYECKHX MOJIENSIX; OBJIAJEBAIOT MATEMATUYECKUMHU PACCYKICHUSIMU;
ydaTcs MPUMEHSTh MaTeMaTHYeCKUE 3HAHUS TPU PEIICHUW PA3JIMYHBIX 3a7ad W OIICHWBATH
MOJTyUYEeHHBIE PE3YNbTAThl; OBIAACBAIOT YMEHHMSIMH peIIeHHs Y4eOHBIX 3a7ad; pa3BUBAIOT
MaTeMaTHUECKYI0 HWHTYHUIIMIO; TOJYYaloT TMpEICTaBIeHHe 00 OCHOBHBIX HH(OPMAIMOHHBIX
Mpoleccax B PeabHBIX CUTYaIUsX.

[TpakTryeckas 3HaYMMOCTh MIKOJIBHOTO Kypca anreOpbl 00ycIoBIeHa TeM, YTo e€
00BEKTOM  SBISFOTCSI KOIMYECTBEHHBIE OTHOIICHHUS ICHCTBUTEIEHOTO MHUPA.

AnreOpa sBJsIeTCS OAHMM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKONBI: OHA OOecredrnBaeT
u3ydeHue Jpyrux JUCHUIUIMH. B mepByro odepelp 3TO OTHOCUTCS K NpeaMeTaM €CTECTBEHHO —
HAyYHOTO IMKJA, B YAacTHOCTH K (u3uke, mHpopmatuke. PazBuTHe ITOrMYECKOrO MBIIUICHUS
yyaluxcsi Mpu oO0ydyeHUH airedpe CIoCOOCTBYET YCBOEHHIO INMPEIMETOB I'YMAHHUTApHOTO LUKIIA.
[IpakTHyeckne yMEHUs W HaBBIKH aIreOpanvdecKkoro XapakTepa HEOOXOIMMBI ISl TPYIOBOH M
npoecCHOHANBEHOM MOITOTOBKH MIKOJILHHKOB.

OOyuenue anreOpe maeT BO3MOXHOCTh OOYYAIOIMIUMCS HAYYUTHCS IUIAHUPOBATH CBOIO
JEeSITENIbHOCTh, KPUTUYECKH OIEHUBAThH €€, IPUHIUMATh CaAMOCTOSITEIbHBIE PEIICHHs], OTCTaUuBATh
CBOM B3IJIAIBI U YOCKICHHUS.

OOyuenue anreOpe B OCHOBHOII IIIKOJIE HANIPABIEHO HA JOCTH)KEHUE CIENYIOIUX Ueell:

- (opMupoBaHHE MPEICTABICHUI 0 MATEMAaTHUKE KaK YaCTH OOIICUEIIOBEYECKOU KYIbTYPBI, O
3HAYMMOCTH MaTEMaTHKH B Pa3BUTHU IIUBIIIU3AIH U COBPEMEHHOTO OOIIECTBa,

-pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBINUICHUS, KYJIbTYPBl pPEYH, CIOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

-OBJIQJICHUE MAaTeMaTHYCCKUMHU 3HAHUSAMH W YMEHUSMH, HEOOXOJUMBIMH IS TPOIODKCHUS
0o0pa3oBaHUs, U3yYCHHS] CMEKHBIX JUCIUILINH, IPUMEHEHHSI B IOBCEAHEBHON KU3HU.



Jlnst mocTHKEHUs TOCTABJICHHBIX Iee B 7 Kilaccax HEOOXOIMMO PEIICHUE CIETYIOINUX
3ajaq:
e (GopMHpPOBATH Y OOYYAOIIMXCS MATEMAaTHYECKUI amnmapar PemieHus 3a1a4 ¢ OMOIIbIO
yYpaBHEHUH, CUCTEM YPAaBHCHH W HEPABEHCTB;
® [U3YyYHTh CBOWCTBa W TpadUKH DdJIEMEHTapHbIX (YHKIUH, HAy4YUThCS  HCIIONH30BAThH

(GyHKIIMOHANBHO-TpapdecKne TPEACTaBICHHUS U ONWCAaHUS W aHAW3a  PeallbHBIX
3aBHCHUMOCTEI;

®  BBINOJIHATH TOXK/JECTBEHHBIE IIPE0OPa30BaHNs PallMOHAIBHBIX BBIPAXKECHUH;

® [IPUMEHATH (POPMYJIBI COKPAILIEHHOTO YMHOKEHUS;

® UCIOJb30BAThH Pa3HbIE CIIOCOOBI PA3JIOKEHHS HA MHOXKUTEIH;

e (opMupoBaTh MPEICTABICHUS O (PYHKIMH, YMETh €€ 3a7aTh Pa3HBIMU CIIOCO0aMU;
®  BBIIOJIHATH ONEPALUU C OJHOWIEHAMHU U MHOTOWIEHAMU;

® CTPOWTHb W YHUTATh rpaduku QyHKIUH.

Hnst obydenust anrebpsl B 7 kimacce B MBOY COIII Nel4 BpiOpan ydeOHO-
METOAMYECKHI KOMIUIEKT IO airedpe, KOTOpbI obOecreunBaeT NpeeMCTBEHHOCTh
MaTeMaTUKU B HayaJlbHOW LIKOJIE U MAaTEMAaTUKHU B MOCJIENYIOIIMX KJlaccaX OCHOBHOM U
CpeAHel MIKOJbl, a TAaKXKe B IOJHOM Mepe peasu3yloT MPUHLUIBI AEATEIbHOCTHOTO
M0JIX0/Ia, YTO MOJIHOCTbEO COOTBETCTBYET MUCCHM U LEJSIM LIKOJIBI M 00pa30BaTeIbHBIM
3arpocaM 00y4aroLIMXxcsl.

Jlis BBIMOJNIHEHUS BCeX BUJOB oOydarouux padot no anredpe B 7 kinaccax B YMK umerorces

yueOHHMK, yueOHbIe ocoOust:

1. Anrebpa — 7 xmacc: y4eOHHMK Uil ydammxcsi oOmieoOpa3oBarenbHbIX yupexxaeHuit/ A.l.
Mep3znsak, B.b.Ilomonckuii, M.C.Axup. — 2-e usn., aopab.-M.: Benrana — I'pad, 2016-
272c:m.

2. Anrebpa — 7 kjacc: JAMJAKTUYECKUWE  MaTepuasbl: [ocobue A ydaliuxcs
obmieoOpazoBarenpHbix yupexacauit/ A.I'. Mepsnsak, B.b.Ilononckwmii, E.M.PabunoBuu,
M.C.Sxup. — M.: Benrtana — I'pad, 2017-153 c.

3. Aunre6pa — 7 xnacc: metonuueckoe nocobue/ E.B.bymko, A.I'. Mep3mnsak, B.b.Ilononckuit,
M.C.Axup. — M.: Benrtana — I'pag, 2017.-184c

CucreMa KOHTPOJMPYIOIIMX MAaTePHAJIOB, O3BOJISIOIINX OLEHUTh YPOBEHb U Kau€CTBO
3HAaHUH, yMEHH, HABBIKOB O0YYAIONINXCSl HA BXOTHOM, TEKYIIEM M UTOTOBOM 3Tarax W3y4eHUs
npeaMeTa BKIYaeT B ce0si COOPHUKH TEKCTOBBIX 3aJJaHUi:

Anrebpa — 7 Kimacc: JUJAKTUYECKME MaTepuanbl: mHocoOue Uil ydaliuxcs
obmeobpazoBatenbHbix yupexaenui/ A.I'. Mep3msak, B.b.Ilononckuii, E.M.PabunoBuy,
M.C.Sxup. — M.: Benrtana — I'pag, 2017-153c.

Hwmxeyka3aHHble 1mocoOusi MO3BOJIAIOT OPraHU30BaTh MeTOAMYecKoe oOecredeHrne yd4eOHOro

npeamera «Anrebpa» B 7 Kiacce:

Anrebpa — 7 kiacc: merogudeckoe nocooue/ E.B.bynko, A.I'. Mepsnsik, B.b.Ilononckwii,
M.C Sxup. — M.: Benrtana — I'pad, 2017.-184c¢

OcHoBHbIE (pOPMBI KOHTPOJISA:

[TpomexyTouHas arrectanus MPOBOIUTCS B (pOpMe TECTOB, CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX

pabot. UtoroBas arrecranus — B opMe aIMUHUCTPATUBHON KOHTPOJIBHOU pabOTHI.

TecTel: MHTEpaKTHBHBIE, o0y4aromue, B popmate EI'D, TemaTuueckue.

Teopus: 3aueTsl W NMHUCHMEHHBIE ONMPOCH; KOHTpoJbHBIE pabOTHI: TeMaTHYECKHE B Pa3HBIX

dopmarax.



JIMYHOCTHBIE, METAIIPE/IMETHBIE U INIPEJMETHBIE
PE3YJIbTATBI OCBOEHHS YYEBHOI'O IIPEIMETA

JIuunocmmuute pezynomamot

Y obyuaromerocsi 0yayT c)opMUPOBAHBI:

1) oTBeTCTBEHHOE OTHOIIEHUE K YUEHH IO}

2) TOTOBHOCTh M CLIOCOOHOCTB K CAMOPA3BUTHUIO U CAMOOOPa30BAaHHUIO HA OCHOBE MOTHBAIIMU K
00y4YEHHIO U TO3HAHHUIO;

3) yMeHue SICHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOH M NHCbMEHHOW peuw,
MOHMMATh CMBICI TOCTaBJIECHHOW 3a7aud, BBICTPAaWBaTh APryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEDHI,

4) HayanpHbIC HABBIKY AJaNTalU{ B JUHAMUYHO U3MEHSIOIIEMCS MUPE;

5) hopmupoBaHHe CITOCOOHOCTH K SMOIIMOHATILHOMY BOCHPHUSATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peIICHUM, pacCyXICHUI;

6) yMeHHE KOHTPOJUPOBATh IMPOLIECC U PE3yJbTaT y4eOHON MaTeMaTHUECKON JEsTeNbHOCTH.
OO0yuarmuiicst MOJy4UT BO3MOKHOCTD 1Ji1s1 JOPMUPOBAHMS:

1) mepBOHaYaNbHBIX TNPEACTABICHUH O MaTeMaTHYECKOW HayKe Kak cdepe YeloBeUeCKOu
JESTENIbHOCTH, 00 ATamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBHIIN3ALINN;

2) KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILICHWH M COTPYAHHUYECTBE CO CBEPCTHHKAMHU B
o0pa3oBaTenbHOl, yueOHO-HUCCIIeI0BATeNIbCKON, TBOPUECKON U IPYTUX BUIAX JIEATEIbHOCTH;

3) KpPUTHYHOCTH  MBIIUICHUS, YMEHHA  pAacroO3HABAaTh JIOTHUYECKH  HEKOPPEKTHHIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

4) KpeaTHMBHOCTb MBIIIJICHNS, WHHUIMATUBBI, HAXOMYMBOCTH, AKTHBHOCTH TIPH DPEUICHUU
apuMeTHUYECKuX 3a/1a4.

Memanpeomemmnuwie pezyromamot oceoenus OOIT
MertanpeamMeTHble pe3ynbTaThl
Pezynamuenvie YY/I:
OOyyaromuiicss HAy4YUTCS:

® CaMOCTOSITENBHO TUIAHUPOBAThH aJbTEPHATUBHBIC MMyTH JOCTHKEHUS 1IeNiel, 0CO3HAHHO BBIOUPATH
Haubosee 3¢ hekTUBHBIE CTIOCOOHI pelieHHs YIeOHbIX U TTO3HABATENbHBIX 3a7a4;

® OCYIIECTBJISITh KOHTPOJb MO Pe3yJabTaTy M CIOCO0Yy IEHCTBHUS HA YPOBHE MPOU3BOJIBHOTO
BHUMAaHUS U BHOCUTh HEOOXOMMBIC KOPPEKTHBEI,

® aJIeKBAaTHO OIIEHMBATh MPABUIBLHOCTh HIIM OMIMOOYHOCTH BBHIMIOJHEHHs] y4yeOHOW 3amauu, ee
00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHNUS;
OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYUTHCS:

® T[OHUMATh CYIIHOCTH AITOPUTMHUYECKHX MPEANUCaHUI 1 YMEHUE JIeiCTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aTOPUTMOM;

® yYMETh CaMOCTOSITEIbHO CTaBUTh II€JIM, BHIOMpATh W CO3JaBaTh AQJITOPUTMBI [JISI PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

® yMETh IUIAHUPOBATh U OCYIIECTBIATH JESATENLHOCTh, HAIMPABICHHYIO Ha peIIeHHE 3a7ad
UCCIIEIOBATEIILCKOTO XapaKTepa;
Ho3znaeamenvnvie YY/[:
OOyyaromuiicss HAy4YuTCs:

® OCO3HAaHHO BIAACTh JIOTUYECKHUMH JICUCTBHSIMH OMNpPEACIICHUS] TOHSATHH, 0000IIeHus,
YCTaHOBJICHHUIO aHAJIOTHH, KIaCCH(PUKAIIMU Ha OCHOBE CAMOCTOSTEIHLHOTO BRIOOpA OCHOBAaHUH U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBSI3CH;

® YCTaHABIMBATH NPUYUHHO-CICICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PaCCYKIEHUE,
YMO3aKII04YeHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

e Co3JaBaTh, NMPUMEHITh W TMPEOOPa3OBBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJCITH U
CXEMBI JJISl peIIeHUs YIeOHBIX M MO3HABATEIBHBIX 33]1a4;



e (QopMHUPOBAaHWIO ¥ Pa3BUTHIO Yy4YEOHONH KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS
MH(OPMaLIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl;

® [IEPBOHAYAIBHBIM IPEACTABICHHEM 00 HAEAX M O METOJaX MaTeMaTHKU KaK YHHBEPCAJIbHOM
A3bIKE HAYKU M TEXHUKU, CPEACTBE MOJEIMPOBAHNUS SBJICHUI U IIPOLIECCOB;
O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

® BHJETH MAaTEMaTHYECKYIO 337a4y B KOHTEKCTE MPOOIEMHOM CUTYAIH B IPYTUX TUCHUIUIMHAX, B
OKpYKaroIIEH )KU3HHU;

® HAaxOJUTh B pa3IMYHBIX HUCTOYHUKAX HHQOpPMALMIO, HEOOXOAUMYIO JJIi pelleHus
MaTeMaTUYeCKUX MpoOJieM, W MPEJCTaBIsATh €€ B MOHSTHON (opme; NMpUHHUMATH pElIeHHE B
YCIIOBHUAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOWM MH(POPMALINY;

® [IOHUMAaTh U UCMHOJIH30BaTh MATEMATUYECKUE CPEICTBA HATTISIIHOCTH (PUCYHKH, YEPTEHKH, CXEMBI
U JIp.) JUISL WJUTFOCTPAIIUH, UHTEPIPETAIH, apryMEHTALIUH;

e  BBIIIBUTATh TUIIOTE3HI IPH PEIICHUH YYEOHBIX 33/1a4 U IOHUMATh HEOOXOAMMOCTh HX IPOBEPKHU;

® [PUMEHSNTh HMHIYKTHBHbIE M JE€AYKTUBHBIE CHOCOOBI pacCyXIEHHH, BHICTh pa3IHYHBIC
CTpaTeruu pelieHus 3a/1ay;
Kommynuxamuenwvie YY/I:
OOyyaromuiic Hay4YuTCs:

® OpraHu3OBbIBaThb Y4Y€OHOE COTPYAHHYECTBO M COBMECTHYIO JI€ATEIbHOCTh C YYUTEIEM U
CBEPCTHHKAMM: OTIPEACISTD 1NN, PACTIPEACISITh (QYHKIIMU U POIM YIaCTHUKOB, OOIIHE CIIOCOOBI
padoTHI;

e pabotaTh B TpymNIe: HaXOAWUTh OOIIee peHIeHWe W pa3pemarb KOH(IUKTHI Ha OCHOBE
COIJIACOBaHUs MO3UIMI U yueTa UHTEPECOB;
OO0y4aromuiics MOJIy4UT BO3MOKHOCTb HAYYHThCH:

e CIylaTh MApTHEPA;
e (QopmynupoBaTh, ApryMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE.

Ilpeomemmnvie pe3ynomamepl W3y4YeHHsl TNpeAMeTHoOH oOaactu '""MaremaTtuka u
HH(popMaTHKa' NOJKHBI OTPaKATh:

Maremartuka. Aareopa. I'eomerpus. Undopmaruka:

1) popmupoBanue npeAcTaBICHU 0 MaTeMaTUKE Kak O METO/E MO3HAHUS AeHCTBUTEILHOCTH,
MO3BOJISIOIIEM ONMKMCHIBATh U U3y4YaTh peallbHbIE MPOIECCHI U SIBICHUS:

OCO3HaHHE POJIM MaTeMaTHKHU B pa3BuTHH Poccun u mMupa;

BO3MO>XHOCTB IIPUBECTH IPUMEPBI U3 OTEYECTBEHHON U BCEMUPHOW MCTOPUH MATEMaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHe yMeHHUIl paboTaTh ¢ Y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJIEKATh HEOOXOAMMYIO HMH(POpPMAIMIO), TOYHO U TIPaMOTHO BBIpaXAaTh CBOM MBICIH C
NPUMEHEHHEM MaTeMaTU4eCKOM TEPMHUHOJIOTUM W CHMBOJIMKH, TPOBOJAUTH KJIACCH(UKAINY,
JIOTHYECKHEe 000CHOBAaHMSI, JOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUM:

OIIEpUPOBAHUE  TOHATUSAMHU:  MHOXECTBO,  JJEMEHT  MHOXECTBA,  IIOJMHOKECTBO,
MPUHAJJIKHOCTh, HAXOXJICHHUE I[epeceyeHusi, OObEeIMHEHUS IOJMHOKECTBA B MPOCTEHIINX
CUTYaLUsX;

pelIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCe apu(MeTHUECKHEe AeHCTBYS,

IIPUMEHEHHE Croco0a MoKMcKa peleH s 3a/1a4i, B KOTOPOM PACCyKAEHUE CTPOUTCS OT YCIOBUS
K TpeOOBAHUIO WU OT TPEOOBAHMS K YCIOBHUIO;

COCTaBJICHHE IUIaHA PELIEHUS 3aJaud, BBIJCICHUE DJTAllOB €€ PELICHMs, HUHTEpPIpETaLns
BBIUMCIUTEIBHBIX PE3Y/IbTATOB B 33]]a4€, UCCIIEIOBAHNE MTOJIYUEHHOTO PEIIeHUS 3a/1a4H;

HaXOXJECHHUE MPOLIEHTAa OT YMWCIA, YUCJIA [0 IPOLEHTY OT HET0, HAXOXJIEHUS IPOLIEHTHOIO
OTHOWICHMS JIBYX YHCEN, HAXOXJACHUS MPOLEHTHOTO CHUXEHMSI WM IMPOLIEHTHOTO IMOBBIIIECHUSI
BEJIMYNHBI,

pellIeHre JJOrMYeCcKUX 3a1ay;

3) pa3BUTHE TMPEACTABICHUH O 4YHCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHbIX [0
JICHCTBUTENIbHBIX YMCEJI; OBJIAJICHHE HABbIKAMHU YCTHBIX, IHUCBMEHHBIX, WHCTPYMEHTAJIbHBIX



BBIYMCIICHUM

ONEPUPOBAHUE MOHATUAMHU: HATypaJbHOE YHCIO, LEJI0e 4YHCIO, OOBIKHOBEHHas JApo0b,
JeCATUYHAsL APOOb, CMEIIAHHOE YHCII0, PAIlHOHAILHOE YHCIIO, HPPAIIOHAIEHOE YHCIIO;

UCIOJb30BAHUE CBOMCTBAa YHMCEN M 3aKOHOB apU(PMETUYECKUX ONepaluid C 4YUCIaMU IpH
BBIIIOJTHEHUH BBIYMCIICHUI;

KCIMOJIb30BAaHUE TMPU3HAKOB JeauMocTh Ha 2, 5, 3, 9, 10 npu BBINOJHEHUW BBIYMCICHUN U
pEIlIEeHNN 3a/]a4;

BBIIIOJIHEHUE OKPYTJICHHS YUCEIl B COOTBETCTBUU C ITPABUIIAMU;

CpPaBHEHHUE YHCET;

OLICHMBAHME 3HAYCHMS KBAJAPAaTHOIO KOPHS U3 IOJOKUTEIBHOIO LIEJIOT0 YNCIIa;

4) oBiageHUE CHMBOJIBHBIM S3BIKOM aireOpbl, NpUEMaMH BBIIIOJHEHUS TOXAECTBEHHBIX
npeoOpa3oBaHUil BBIpRXKEHUH, PELICHUs YpaBHEHUI, CUCTEM ypaBHEHHUH, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHMS MOJCIMPOBATh pEAIbHbIE CUTYallMHM Ha S3bIKE aureOpbl, HCCIEIOBaTh
IIOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHMEM alllapara ajareOpbl, MHTEPIPETUPOBATh IMOJy4EHHBIN
pe3yJbTar:

BBINOJIHEHUE HECJIOKHBIX IPe00pa30BaHUM [l BHIYUCICHUS 3HAUEHUI YUCIIOBBIX BBIPAXKECHUH,
COJIEp)KallMX CTENEHM C HaTypalbHbIM I[IOKA3aTeleM, CTENEHU C LEIbIM OTPULIATEIbHBIM
II0Ka3aTeseM;

BBIIIOJTHEHUE HECJIOKHBIX MPEoOpa3oBaHUN LENbIX, JPOOHO PpalMOHAIBHBIX BBIPAKEHUN U
BBIP@KEHUI C KBaJpaTHBIMH KOPHSMH; PAcCKpbIBaTh CKOOKH, MPUBOAUTH NOJOOHBIE CllaraeMsle,
UCTIOJIB30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHUS;

pellleHre JMHEWHBIX M KBAJpPaTHBIX yYPAaBHEHUN U HEPAaBEHCTB, YPAaBHEHHWH W HEPABEHCTB,
CBOJSIIIMXCSI K JIMHEWHBIM WJIM KBaJpaTHBIM, CUCTEM YypaBHEHHH W HEPABEHCTB, M300pakeHUe
pEILIECHUI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOU MPSIMON;

5) oBnageHue cuUCTEMOW (YHKIMOHAIBHBIX IOHATUM, pa3BUTHE YMEHUS HCIOJb30BaTh
(GyHKLIMOHATBHO-TpaUUecKe MPEICTaBICHUS A PELIeHHs pa3IMYHbIX MaTeMaTH4YecKHX 3ajad,
JUISL OIMCAaHMSI U @aHAJIM3a PeaJIbHBIX 3aBUCUMOCTEH:

OIIpEEIICHUE TIOJIOKEHUSI TOUKH 110 €€ KOOpAMHATAaM, KOOPJAUHATBI TOUKHU I10 €€ IOJOKEHUIO
Ha TIOCKOCTH;

HaxoXXJeHHe Mo rpaduky 3HaueHUil QyHKUUHU, 00JaCTH ONpeAeTeHHs, MHOXKECTBAa 3HaYeHUH,
HyJel (QYHKIUH, MPOMEXKYTKOB 3HAKOIOCTOSIHCTBA, IMPOMEXKYTKOB BO3pacTaHMsl U YObIBaHUS,
HanOOJIBIIEr0 M HAMMEHbIIET0 3HaYeHUs (QYHKIIUH;

MOCTpoeHue rpadyka TMHEHHON U KBaApaTUYHON (QYHKIUM;

orepupoBaHue Ha 0a30BOM YypOBHE MOHATUSAMH: IOCIIEIOBATEILHOCTh, apupMeTHyecKas
Iporpeccusi, reoMeTpuieckas mporpeccus;

UCIOJIb30BAHNE CBOMCTB JIMHEHHOM M KBaapaTU4HOM (QyHKIMIA U UX rpadMKOB NpU pELICHUN
3a/1a4 U3 IPYrux yueOHBIX IPEIMETOB;

6) oBIIaZICHUE T€OMETPHUECKUM S3bIKOM; pa3BUTHE YMEHHsI MCIIOJIb30BaTh €ro /ISl ONUCAHMS
IIPEIMETOB OKPY>KAIOIIEr0 MUPA; Pa3BUTUE MPOCTPAHCTBEHHBIX MPEJICTABICHNUN, N300pa3UTEIbHBIX
YMEHMH, HAaBBIKOB N'€OMETPUUECKUX TOCTPOCHNUI

ONEepUpOBaHUE TOHATUAMU: (urypa, TOUKa, OTPE3OK, MpsMas, Jyd, JIOMaHas, Yro,
MHOTOYTI'OJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, NMPSAMOYIOJIbHUK U KBaApaT, OKPYKHOCTb U
KpYT, NPSMOYTOJIBHBINA Mapajuieenunesa, Kyo, map; n3o0paxeHue u3ydaembix QUIyp oT pyKH U C
MOMOUIBIO JIMHEWKH U IUPKYJIS;

BBITIOJTHEHUE M3MEPEHMsI JJIUH, PACCTOSIHUM, BEIMYUH YIJIOB C MOMOIIBI0O MHCTPYMEHTOB JUIS
W3MEpPEHUH UIVH U YTJIOB;

7) dopMHpoOBaHHE CHUCTEMATHYECKUX 3HAHUW O TIUIOCKMX (QUTrypax W WX CBOWMCTBAX,
IPEJCTaBICHUA O NPOCTEMIINX IMPOCTPAHCTBEHHBIX TeENaX; PAa3BUTHE YMEHUN MOJAEIUPOBAHUS
peaibHbIX CUTyalluii Ha s3bIKE T'EOMETPHM, HCCIEJOBaHMUS IOCTPOCHHOW MOJEIH ¢
UCMOJIb30BAHUEM TE€OMETPUUYECKHX TOHSATHMA M TeopeM, ammapara ainreOpbl, perieHus
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:

orepupoBaHue Ha 0a30BOM YpOBHE NOHATHUSMM: PaBEHCTBO (GUTYp, NapaJIeTbHOCTh U



NEPNEHUKYIAPHOCTD MPSIMBIX, YTJIbl MEXAY NPSAMbBIMH, IEPIECHAUKYIISIP, HAKJIOHHAs, IPOEKLIUS;

IIPOBEJICHUE I0KA3aTEIbCTB B TEOMETPHH;

orepupoBaHue Ha 0a30BOM YpOBHE MOHSTHSIMH: BEKTOP, CyMMa BEKTOPOB, MPOH3BEICHHUE
BEKTOPA HA YHUCJI0, KOOPAMHATHI Ha INIOCKOCTH;

pellleHre 3a7a4 Ha HaXO0)KJIEHUE F€OMETPUYECKUX BEJIMYMH (JJMHA U PAacCTOSHUE, BEIMYMHA
yIi1a, IIOLa/b) Mo 00pa3liaM WK aJropuTMam;

8) oBiazieHrEe MPOCTEHITUMH CIIOCO0AMH MPECTABICHNUS M aHAJIN3a CTATUCTUYECKUX TaHHBIX;
(dopMHpOBaHUE MPEACTABICHUI O CTATMCTUYECKMX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE U O
Pa3IMYHBIX CIIOCO0AX WX U3YUYCHHs, O MPOCTEHIINX BEPOSITHOCTHBIX MOJIENAX; Pa3BUTHE YMEHHU
U3BJIEKaTh MH(POPMALIMIO, IPEICTABIEHHYIO B Tabynlax, Ha AuarpaMMax, rpagukax, OnMChIBaTh U
AQHAIN3UPOBATh MACCUBBl UYHCJIOBBIX JAHHBIX C IIOMOIIBIO IOAXOJALIMX CTAaTUCTUYECKHUX
XapaKTEPUCTHK, UCIIOJIB30BATh IIOHMMAHUE BEPOSTHOCTHBIX CBOWCTB OKDPYXKAIOIIMX SIBICHUN IIpU
IIPUHSATUU PELLICHUN:

dbopMHpOBaHHE IPEJICTABIEHHS O CTAaTUCTUYECKMX  XapaKTEepUCTHKAaX, BEPOSTHOCTH
CIIy4altHOTO COOBITHS;

peleHre NpoCTeHIINX KOMOMHATOPHBIX 3a/1a4;

OIpe/ieNIEHUE OCHOBHBIX CTAaTUCTUYECKUX XapAaKTEPUCTUK UYMCIOBBIX HAOOPOB;

OLICHUBAHME U BBIYUCIICHUE BEPOSITHOCTU COOBITHS B IPOCTEUIINX CIydasX;

HaJIM4Yue MPEACTABIECHUS O POJIM IPAKTUYECKHU JOCTOBEPHBIX M MAaJOBEPOSITHBIX COOBITHIL, O
POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX;

YMEHHE CPABHUBAThb OCHOBHBIE CTAaTUCTUYECKUE XaPAKTEPUCTUKHU, MOITYUYEHHBIE B IPOLECCE
pellIeHus IPUKIaJHON 3a/1a4M, U3YYECHHUs PEAIbHOTO SIBJIICHHUS,

9) pazBuTHE yMEHUN NPUMEHATh U3YUCHHBIC MOHATHUS, PE3YJbTAThl, METOABI JUISl PEILICHUs
3aJa4 IPaKTUYECKOrO0 XapakTepa M 3a7ad U3 CMEXHBIX IHUCUUIUIMH C HUCIOJIb30BaHUEM IIpU
HE0OXOJMMOCTHU CIPABOYHBIX MATEPHAIIOB, KOMIIBIOTEPA, I10JIb30BATHCS OLEHKOMN U MPUKUIKON MpU
IIPAKTUYECKHUX PacyeTax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHMBAHME PE3YJIbTATOB BBIYUCICHUH NPU PELICHUH NTPAKTUYECKUX 3a/1ay;

BBITIOJTHEHUE CPABHEHUS YMCEIl B PEAJIbHBIX CUTYaLUsX;

HCII0JIb30BAHNE YUCIIOBBIX BBIPAKEHUN IIPU PEILIEHUH MPAKTUYECKUX 3a/1ay U 3a/1a4 U3 IpYyrux
y4eOHBIX PEIMETOB;

peleHre NPakTUYeCKHX 3a/1a4 ¢ IPUMEHEHNEM MPOCTEHIINX CBOMCTB GuUryp;

BBIIIOJTHEHUE MPOCTEHIINX MOCTPOEHMH M HU3MEPEHHM Ha MECTHOCTH, HEOOXOIUMBIX B
peanbHOU KU3HU;

10) ¢opmupoBanne UHGOPMALMOHHON U AJITOPUTMHUYECKOH KyJIbTypbl; (OpMUPOBaHUE
NpEJCTaBICHUs O KOMIBIOTEpE KaK YHUBEPCaIbHOM YCTpOHCTBE 00pabOTKM HH(pOpMaLuy;
pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHHMH HCIIOJIb30BAHUS KOMITBIOTEPHBIX YCTPOICTB;

11) ¢dopmupoBanue mnpeacTaBieHUs OO0 OCHOBHBIX H3y4aeMbIX HOHATHIX: HH(OpMarus,
QJITOPUTM, MOJIEIIb - U UX CBOMCTBAX;

12) pa3BuTHE aNTrOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOro JUisi NpoQeccHOHATbHOM
JESITEIbHOCTH B COBPEMEHHOM OOIIIECTBE; pa3BUTHE YMEHHI COCTaBUTh U 3alUCaTh aJTOPUTM IS
KOHKPETHOT'O HCIIOJIHUTENSA; (OPMHUPOBAHUE 3HAHUH 00 aAITOPUTMUYECKUX KOHCTPYKIIHSIX,
JIOTUYECKUX 3HAYEHMSIX M ONEpaluax; 3HAKOMCTBO C OJHMM M3 SI3BIKOB MPOrPaMMHUPOBAHUS U
OCHOBHBIMH aJITOPUTMUUYECKUMU CTPYKTYpaMH - JTUHEHHOMN, YCIOBHON M LIMKJINYECKOM;

13) ¢opmupoBanue ymeHuil (opmanuzaluu U CTPYKTYpHUpOBaHUS HHGOpPMAlUU, YMEHUS
BBIOMPATh CHOCOO MPEICTABICHUS JTaHHBIX B COOTBETCTBUM C IOCTABJICHHOM 3ajaueil - TaOiMIIbI,
CXeMbl, IpaUKH, AUarpaMMbl, C HCIOJIb30BAaHUEM COOTBETCTBYIOLIUX IPOTrPAMMHBIX CPEACTB
00paboTKH JaHHBIX;

14) dbopmupoBaHHE€ HABHIKOB M YMEHHU O€30MaCHOTO W IIEI€CO00pa3HOro IMOBEICHUS TMPHU
paboTe ¢ KOMIIBIOTEPHBIMM TporpaMmMamu u B IHTepHere, yMeHus coOJI0AaTh HOPMBI
MH(OPMALIMOHHON ATUKH U MTpaBa.



OoOyuamonmiicsi _ HayuuTcesi B 7 kjaaccax (sl HCMOJIb30BaHHUsI B MOBCEHEBHOM KM3HU H

olecrieyeHUs1 BO3MOKHOCTH YCIIEIIIHOTO NMPOJOJIKeHUsI 00pa30BaHus Ha 0230BOM yPOBHe)
DJIeMeHTBI TeOPUH MHOKECTB M1 MATEeMaTH4eCKOI JIOTUKH
e OnepupoBarth Ha 0a30BOM YPOBHE ' MOHATUSIMHU: MHOKECTBO, OJIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, IPUHAJIEKHOCTB;
® 33/1aBaTh MHO)KECTBA IIEPEUUCIICHUEM UX JIEMEHTOB;
® HAXOAUTH MepecedyeHne, 00beAMHEHNE, TOJMHOKECTBO B IPOCTEHIIINX CUTYaIUsX;
e omepupoBaTb Ha 0a30BOM YypOBHE MOHATUSAMH: OIPENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;
o IPUBOJUTh TNPUMEPBl W  KOHTPIPUMEPHl UIsl  IOATBEPKIACHUS  CBOUX
BBICKa3bIBaHUM.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:
® IICTIOJIB30BaTh TpapUUecKoe MPEICTaBICHNE MHOXKECTB JJISI ONUCAHHS PEabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 IPYTUX y4EeOHbIX PEAMETOB.
Yucaa
e OnepupoBaTh Ha 0a30BOM YPOBHE HMOHSTHSIMH: HAaTypaJbHOE YHUCIIO, LIEI0E YHUCIIO,
OOBIKHOBEHHAst JIpoOb, JecsATHYHAs ApoOb, CMEHIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apudMeTHUeCKUil KBaIpaTHbIM KOPEHb;
®  JCIOJIB30BaTh CBOMCTBA YMCEJI U NTPABUJIA ACUCTBUI IIPU BBIIIOJHEHUN BBIYMCIICHUN;
®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 ipu BBINOJIHEHUH BBIUYKCICHUN
U PELICHUH HECTIOXKHBIX 3ajay;
®  BBIIOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPAaBUJIAMY;
®  OLCHMBATh 3HAYECHUE KBAJIPATHOIO KOPHs U3 MOJIOKUTEIBHOTO LIEJIOT0 YUCIIA;
e  pacrno3HaBaTh palMOHAJIbHBIE U UPPALIMOHAJIBHBIE YNCIIA;
e  CpaBHHUBATh YHCIA.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:
®  OLCHUBATh PE3YJIbTAThl BHIYMCICHUIN MPU PELICHUH MPAKTUYECKUX 3a]1a4;
®  BBIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;
®  COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS MPU PELICHUH MPAKTHUYECKUX 3aJay U 3ajad U3
JPYTuX y4eOHBIX MPEAMETOB.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA
e BrinonHATh HECHOXHBIE NpeoOpa3oBaHUs I BBIYMCICHUS 3HAUEHUN YHMCIOBBIX
BBIPQXKEHHUM, COJEp)KallMX CTENeHH C HaTypaJbHbIM I[IOKa3aTejaeM, CTEHNeHH C IIeJIbIM
OTPULATENIBHBIM [10Ka3aTeNEM;
®  BBLINOJHATH HECJOXKHBIE MPeoOpa30BaHUs LIEIbIX BBIPAXKEHHUI: pacKpbIBaTh CKOOKH,
PUBOJIUTH MOAOOHBIE CIIaraeMble;
®  UCNOJNb30BaTh (OPMYJIBI COKpAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJISl YIPOILEHUS BHIYMCICHUN 3HAUE€HUI BbIpAXKEHUH;
® BBLINOJHATH HECJOXKHBIE TpeoOpa3oBaHus JAPOOHO-TUHEHHBIX BBIpAXKEHUN U
BBIPQXEHHH ¢ KBaIpaTHBIMU KOPHSIMH.
B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:
® [IOHUMAaTh CMBICJI 3aMHUCH YHCIIA B CTAHJAPTHOM BUJIE;
e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHEM «CTaHAAPTHASI 3aIUCh YUCIIa».
YpaBHeHUsS M HEpaABEHCTBA

1 o

31ech U Jajee — pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX HMOHITHII 0 XapaKTePHBIM NPU3HAKAM, BBIOJIHSITH
JICUCTBHS B COOTBETCTBUU C OMPEJICIEHUEM U MPOCTEHIUMH CBOMCTBAMHU TOHSATHH, KOHKPETH3UPOBATH PHUMEPAMHE
o011Me OHATHA.



e OmepupoBaTh Ha 0a30BOM YypOBHE MOHITHIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHUE, KOPEHb YpPaBHEHUS, PEIICHUE YPaBHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peLIEHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiaTh JIMHEHHBIE HEPABEHCTBA W HECJIOKHBIE HEPABEHCTBA, CBOMSIIMECA K
JIMHEUHBIM;

®  pemaTrh CUCTEMbI HECIOKHBIX JIMHEMHBIX YPaBHCHUM;

®  [IPOBEPATH, SABISAETCS JIM JAHHOE YHUCIIO PELIEHUEM YPABHEHUS;

B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:

®  COCTaBJISITh W pellaTh JIMHEHHbIC YPaBHEHUA MPU PEIICHUHU 3a7a4, BOSHUKAIOIIUX B
JIPYTUX YYEOHBIX TIPEIMETaX.

DOyHKIUHA

e Haxonuts 3HaueHHe QYHKIMHU 1O 33JAaHHOMY 3HAYCHHUIO apTyMEHTA;

e  HaxOJUTh 3HAYCHHUE APTyMEHTA IO 33aJ[aHHOMY 3HAYCHHIO (DYHKIIMH B HECIOXHBIX
CUTYalHsIX;

®  OmpeaeNaTh IOJOKEHHE TOYKM MO €€ KOOpAWMHATaM, KOOPAWHATHI TOYKH IO €€
MOJIOKEHHUIO0 Ha KOOPAMHATHOM TJIOCKOCTH;

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  OICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

¢ UMETh MPEJICTaBICHHE O pPOJIM MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHbBIE CTaTUCTHUYECKHE XAPAaKTEPUCTUKH, MOJIYyUEHHBIE B IIPOLIECCE
pelIeHys NPUKIaHOMN 3a/1a4u, U3yUEHHS PEeabHOIO SBJICHUS;

®  OICHUBATh BEPOSTHOCTh pPeaIbHBIX COOBITUH U SIBIICHUN B HECIIOKHBIX CUTYaAIUSX.
TexcroBble 3axa4n

e PemaTh HECIOXHbBIE CIOKETHBIE 3a/ladll pPa3HBIX TUIIOB Ha Bce apu(MeTHdYecKue
JIEUCTBUS,

® CTPOUTh MOJETb YCIOBHMS 3afauyd (B BHJAE TaOJMIBI, CXEMbl, PHUCYHKAa WIH
YpaBHEHMsI), B KOTOPOM JaHbl 3HAUEHMs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIHMYUH, C IEIJBIO
MOMCKa pelIeHUs 3a/1auH;

®  OCYLIECTBIATH CHOCOO MOMCKA PEUIeHUs 3a/1a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPeOOBAaHUIO MU OT TpeOOBAaHNUS K YCIOBUIO;

®  COCTaBJIATH IUIaH PEIIEHUs 3aJaud; M0 rpapuKy HaxoJIUTh OOJIACTh ONpeAeTeHUs,
MHOKECTBO 3HAUCHUI;

®  CTPOUTH IpadUK JUHEHHONU (PYHKIMH;

e ompenenaTh NPUOIMIKEHHbIE 3HAYEHUs KOOPAMHAT TOYKH MepeceueHHst rpauKoB
dyHKuMi;

e  onepupoBaTh Ha 6A30BOM YPOBHE MOHATUAMU: MOCIIEA0BATENLHOCTD;
B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  HCNOJB30BaTh 'paMKU peabHbBIX MPOLECCOB U 3aBUCUMOCTEH /IS ONIpe/ieIeHus uxX
CBOMCTB;

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEWHON (YHKIUU U ee rpa@uK Mpu pEelIeHUU 3a4ay U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTHCTHKA U TeopHsl BePOSITHOCTEMH

e lMers mpencTaBieHHME O CTAaTHCTUYECKUX XApPAKTEPUCTHKAaX, BEPOSITHOCTH
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a49ax;

e pemarh OpOCTEHIIME  KOMOMHATOpPHBIE  33/Jla4yd  METOJOM  HpPSIMOTO |
OpraHU30BaHHOTO Nepedopa;

®  [IpE/ACTaBIATH JAAHHBIE B BUE TaOIUL, 1Uarpamm, rpaukos;

®  YUTaTh HHPOPMAIIHIO, MIPEJCTABICHHYIO B BUJIC TAOJIHIIBI, JUArpaMMBbl, rpaduka;



®  ONpEeIeNITh OCHOBHBIE CTATUCTUYECKHIE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;

®  OIEHUBATh BEPOSTHOCTb COOBITUS B MPOCTEHIIINX

®  BBIJCIATH ATAIbl PEUICHUS 33/1a4U;

®  UHTEPHPETUPOBATH BBIYMCIUTENbHBIE pE3yJbTaTbl B  3aJadye, HCCIEI0BATh
MOJIyYEHHOE pellIeHUE 3aauu;

®  3HATh pas3lIM4YHMe CKOPOCTEH 00BEKTA B CTOSIYCH BOJE, POTUB TCUCHHS U TIO TEYCHUIO
peKu;

e  pemarth 33Ja4M Ha HAXOXKJIEHHE YaCTH YKCIIa U YUCIIa IO €ro YacTu;

e pemath 3aJauyd pa3HBIX TUIOB (Ha paldOTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOILUX TPU BEIIMYUHBI, BBIJCIATH 3TH BEJIMUUHBI U OTHOIIECHUSI MEXIAY HUMU;

®  HaxOJUTh MPOLEHT OT YMCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILICHUE BEIMYMHBL

®  pelaTh HECJIOKHbIE JIOTHYECKUE 3a7ja4l METOJIOM PacCykIECHUH.
B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

®  BBIIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3a/iaue
BEJIMYMH (JIeTIaTh TPUKUTIKY).

OOyuawuuiicsi NMOJYYUT BO3MOKHOCTh HAVUHMTLCS B 7 KJaccax ISl yCIEIIHOTO
MPOJOHKEHUS 00pa30BaHus Ha YTIyOJIeHHOM YPOBHE
JJieMeHTHI TEOPUMH MHOKECTB U MATEMATHYECKOMH JIOTHKH

e CBOGOIHO ONMEPHPOBATH” MOHATHAMU: MHOXKECTBO, XAaPAKTEPHCTHKH MHOMKECTBA,
9JIEMEHT MHOXKECTBa, IIyCTO€, KOHEYHOE M OECKOHEYHOE MHOXXECTBO, IOJIMHOXECTBO,
NPUHAIICKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOYKECTB, CITIOCOOBI 33/IaHUE MHOKECTBA,

®  3ajJ]aBaTh MHOXECTBA Pa3HbIMU crIOcO0aMH;

®  [IPOBEPATH BBHIIOJHEHHUE XaPAKTEPUCTUUECKOI'O CBOMCTBA MHOXKECTBA;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: BBICKA3bIBAHME, HCTUHHOCTb M JIOKHOCTb
BBICKa3bIBaHUSI, CJIOKHBIE U MIPOCTHIE BHICKA3bIBAHMS, OTPUIIAHNE BbICKa3bIBaHUI; HCTUHHOCTh U
JIO)KHOCTb YTBEP)KJIEHUS M €ro OTpHUIaHMs, ONepalyy HaJ BBICKAa3bIBAHUAMU: M, WIH, HE;
YCIIOBHBIE BbICKa3bIBaHUS (MMIUIMKALIUN);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAaHUEM 3aKOHOB aJIr€Ophl BHICKA3bIBAHUH.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  CTPOHUTH PACCYKJEHUS HA OCHOBE UCIIOJI30BAHMSI TPABUII JIOTUKU;
® UCNONb30BaTh MHOXKECTBA, ONEpAlMM C MHOXECTBaMH, HUX TIpaduueckoe

IIPEJICTABICHUE /Il ONMCAHMUS PEAIbHBIX IPOLECCOB M SABJICHUH, IIPU PELIEHUU 3a1ad JPYTUX

y4€OHBIX IPEIMETOB.

Yucaa:

e (CB000aHO ONEPUPOBATh MOHATHIMHU: HATYPaJIbHOE YHCIIO, MHOKECTBO HATYPAJIbHBIX
quceN, IEeJI0e YHCI0, MHOXECTBO ILEJbIX YHCeNl, OOBIKHOBEHHas ApoOb, JecsITUYHas Ipoob,
CMEIIaHHOE YHCJI0, PAMOHAIBHOE YHCI0, MHOXKECTBO PALMOHAIBHBIX YHCEN, HPPALMOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, ACUCTBUTEIBHOE YHUCIO, MHOXECTBO JEHUCTBUTEIIBHBIX YHCEI,
T€OMETPHUYECKAs] HMHTEPHPETAalNsl HaTypaJIbHBIX, ILEJbIX, PAalHOHAIBHBIX, JACHCTBUTEIBHBIX
4uCell,

® [OHUMaTb M OOBSICHATH pA3HULY MEXKIY TIO3UIHMOHHOM M HEMO3UIMOHHON
CHUCTEMaMH 3aIMCH YHCEIT;

®  [IEPEBOJUTH YHCIIA U3 OJHOW CUCTEMBI 3alIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

2 .

31ech U gajnee — 3HaTh ONpEACICHUE TIOHSATHS, 3HATh U YMETh JIOKa3bIBaTh CBOICTBA (MPU3HAKH, €CITH OHH €CTh)
MOHATHS, XapaKTePU30BATh CBSA3U C APYTUMH MOHATUSIMH, TPEACTABIISS OJTHO MOHATHE KaK YacTh IEIOCTHOTO
KOMILIEKCa, UCIIOJIb30BaTh MMOHATHE U €r0 CBOICTBA NP MPOBEJCHUN PACCYKICHHIA, T0OKa3aTeIbCTB, PEIICHUU
3a1ad4.



®  JI0Ka3bIBaTh U MCMOJB30BATh MPU3HAKU JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IPOU3BEICHUS YUCEIT ITPH BBHIIIOJHEHUH BBIYUCICHUN U PELICHUH 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3aJlaHHOU
TOYHOCTHIO;

®  CpaBHHUBATh JCUCTBUTENIbHbBIC YHCIIA PA3HBIMH CIIOCOOAMHU;

®  yHOPSAOYMBATH YMCIIA, 3allMCAaHHBbIE B BUAEC OOBIKHOBEHHOW U JECATUYHOHN JIpolw,
YHClia, 3allMCaHHBIE C UCIIOJIb30BaHNEM apU(PMETHUECKOTrO KBaIPaTHOT'O KOPHS, KOPHEH CTeleHn
Ooublie 2;

e naxomuth HOJ[ m HOK wuyuncen pa3HeiMM crioco0amMu W HMCIOJIb30BaTh HMX IpHU
pEeIlIeHUH 3a/a4;

®  BBINIOJNHATHh BBIYUCICHUS W MPEoOpa3OBaHMsl  BBIPAKCHHH,  COACPKAIIUX
JIEMCTBUTEIIbHBIC YHCIIA, B TOM YHCIIE KOPHU HATYpPaIbHBIX CTEIICHEH.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATh U OOBSCHATH PE3YNbTAThl CPABHEHUS PE3YJIbTATOB BBIUYUCICHHHA IPU
pelIeHUN TPaKTUYECKHUX 3a/lad, B TOM YHCJIE TMPUOJIMKEHHBIX BBIYMCICHUHN, UCIIOJIb3Yys pa3HbIC
CIocoObl CpaBHEHUI;

®  3aMUCHIBaTh, CPABHUBATH, OKPYIJISTh UWCIOBBIC JAaHHBIE pEATbHBIX BEIUYHH C
WCIIOJIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUS;

®  COCTaBJIATH U OLIEHWBATH PA3HBIMHU CIIOCOOAMM YMCIIOBBIE BBHIPAXKEHUS MPHU PELICHUN
MPAKTUYECKHX 3a7a4 U 3a7a4d U3 APYTUx y4eOHBIX MPEeIMETOB.
ToxknecTBeHHbIE PE0OPA3OBAHUSA

e  (CB00OOAHO ONEPHUPOBATH MOHATUAMH CTETICHH C LIEIBIM MOKA3aTeeM;

®  BBINOJHATH JOKA3aTEeIbCTBO CBOMCTB CTEIICHHU C IIEJIBIMH ITOKA3aTeNsIMU;

®  ONepuUpoBaTh MOHITUSIMU «OJAHOUIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOHN
MEPEMEHHOI», «MHOTOWIEH C HECKOJBKHUMH MEePEMEHHBIMUY, KO3((UIIMEHTHI MHOTrOYIeHa,
«CTaHJapTHAs 3alUCh MHOTOWICHA, CTENIEHb OJIHOWICHA U MHOTOUJICHA;

e  CcBOOOJHO BNAAETh MPUEMAMHU MTPEOOPA30BAHUS LIETBIX BBIPAKEHU;

®  BBINOJHATH JI€JICHUE MHOTOUJIEHA HA MHOTOWIEH C OCTaTKOM;

e CBOOOJHO OMEPHPOBATh MOHITHSIMH «TOXKIECTBO», «TOXJIECTBO HAa MHOKECTBEY,
«TOXJIECTBEHHOE MTPEOOPa30BAHUEY;
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

®  BBINOJHATH MPEOOPa3OBaHUA U JEHCTBUS C OYKBEHHBIMU BBIPAKCHHSIMH, YHUCIOBBIC
K02 (UIIMEHTHI KOTOPBIX 3aITUCaHbl B CTAHIAPTHOM BUJIE;

®  BBHIMOJHATH MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUM TNPU PEHICHUU 3aaad
JIPYTUX YYEOHBIX TIPEIMETOB;
YpaBHeHusi 1 HepaBeHCTBA

e (CBo0OMHO OMEpUPOBATH TOHATUAMHU: YpaBHEHHE, pPABHOCWIbHBIE YypaBHEHUS,
YpaBHEHUE, SBISIIOLIEECS CIEACTBUEM JAPYrOro YpaBHEHMS, YpaBHEHUsS, PAaBHOCUJIBHBIE Ha
MHOECTBE, PaBHOCHJIbHBIE TIPEOOpa30BaHUs YPaBHEHU;

®  pelaTh pa3HbIe BUJbl YPABHEHUN U UX CUCTEM;

®  BJAJETh Pa3HbBIMU METOJAMHU PEUICHUsS JIMHEWHBIX YpaBHEHUN M UX CHUCTEM, YMETh
BbIOMpATh METO/1 pellleHUs] U 00OCHOBBIBATh CBOM BHIOOD;

e pemiath anredpanyecKkue ypaBHEHHUS U UX CHCTEMBI C IMapamMeTpaMu alireOpandeckium
U TpadUIeCKIM METOIaMH;

® pemaTh YpaBHEHUS B LIETBIX YUCIIAX;

®  W300pakaTh MHOXECTBA Ha TJIOCKOCTH, 33/1aBa€MbI€ YPABHEHUSMH M UX CUCTEMaMHU.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:

®  COCTaBJIAThH U PELIaTh YPaBHEHUsI, X CUCTEMBI IIPU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX
MIPEIMETOB;



®  BBHINOJHATH OLEHKY NPaBAONON00Us pPE3yNbTaTOB, MOJIY4aeMbIX IPH PEIICHUH
pasIMYHBIX ypaBHEHUH, HEPABEHCTB M HX CUCTEM IPU PELICHUU 3aJad JPYTrux Yy4eOHBIX
PEIMETOB;

® COCTaBJIATh W pelaTh YpPaBHEHUS C IapamMeTpamMM IpH PELICHUU 3ajad ApYyrux
y4eOHBIX IIPEMETOB;

®  COCTaBIJIATh YPAaBHEHHE WJIM MX CHCTEMY, ONHCHIBAIOIINE PEATbHYIO CUTYAlUIO0 WIIH
NPUKIIAJHYIO 3a/1a4y, HHTEPIPETUPOBATh MOJyYCHHbIE PE3yIbTATHI.

DyHKIUN:

e (CB00OAHO OmEepUPOBATh MOHATHAMM: 3aBUCUMOCTb, ()YHKIIMOHAJIbHAS 3aBUCUMOCTbD,
3aBUCUMasl U He3aBHCHMAas MEepeMEHHbIe, (PYHKIUSA, CIIOCOObI 3alaHus (yHKIUHU, apryMEHT U
3HaYeHue (yHKIHHU, OOJIACTh ONPEICICHUSI U MHOXKECTBO 3HAUYEHUS! (YHKIMHU, HYIU (YHKIIHH,
IPOMEKYTKHM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKLUH, T'papuK (YHKIMH, BEpPTUKAJIbHAS,
TOPHU30HTANIbHAS, HAKJIOHHASI aCUMIITOTHI; TpauK 3aBUCUMOCTH, HE SBIIAIONICHCS (QyHKIIMEH,

®  CTPOUTH TpaUKH JTMHEUHON (HYHKIIMA;

e  aHANU3UPOBATh CBOICTBA GYHKUMI M BUJ rpadrKa B 3aBUCUMOCTH OT [IapaMeTPOB;

® UCNONB30BaTh METOJ MaTeMaTU4YeCKOM HMHAYKUMU [UId  BbIBOAA  (GOpPMYII,
JI0Ka3aTeIbCTBA PABEHCTB PEILCHHs 3a/1a4 Ha JIEJIUMOCTb;

B noBceHeBHOI )KM3HHM M IIPH U3YYEeHHH JPYTHX NPeAMETOB:

®  KOHCTPYHPOBATh U MCCIENOBATH ()YHKIIMU, COOTBETCTBYIOLINE PEATHHBIM MPOLIECCaM
U SIBJICHUSIM, WHTEPIPETHPOBATH MOJYYCHHBIC PE3YJIbTaThl B COOTBETCTBHHM CO CHEIM(UKOI
UCCIIEIyEMOT0 MPOLIeCcca WM SBICHHUS;

®  WCNOJNB30BaTh IrpadUKHU 3aBUCHUMOCTEH IS MCCIEIOBAHUS PEATBbHBIX IPOLECCOB M
SIBJICHUIA;

® KOHCTPYHpPOBATh M HMCCIENOBATh (DYHKIMH MPH PEHICHWH 3a7ad APYTruX Y4eOHBIX
NPEIMETOB, WHTEPIPETHUPOBATH MOJIYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CHEIHM(PHUKOI
y4eOHOro npeaMeTa.

CraTtucTuka U Teopusi BepOAATHOCTeHi:

® 3HaTh TPUMEpPHl CIyYalHBIX BEJIMYMH, ¥ BBIYHCISATH WX CTATUCTHYECKHE
XapaKTEPUCTHKH;

®  UCHOJb30BaTh GOPMYJIbI KOMOMHATOPUKY MPH pEIIEeHMH KOMOMHATOPHBIX 3a7ay;

e  pemlaTh 3a7ja4d Ha BBIYUCICHHE BEPOSTHOCTH
B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIHX NPeAMETOB:

® TPEACTaBIATh HMHPOPMAIMIO O peaTbHBIX TNPOIeccax M SBICHUSX CIIOCOOOM,
a/IeKBaTHBIM €€ CBOICTBaM M LI€JIM UCCIIE0BAHMS;

® 3ajauM, W3Y4YCHHS pPEATbHOTO SIBIICHHS, PEIICHUS 3aJadyd U3 JPYTruX Y4eOHBIX
NPEIMETOB;

®  OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUH U SBJICHUN B PAa3IMUHBIX CUTYAIUIX.
TexcroBblie 3axa4n:

e Pemarte mpocThie U CIOXKHBIE 337[au¥, a TAK)XXKe 33Ja4l MOBBIIIEHHON TPYAHOCTU H
BBIJICJIATh X MaTeMaTHYECKYIO OCHOBY;

®  pacmo3HaBaTh Pa3HbIC BUIBI M THUIIBI 337a4;

®  WCINOJB30BaTh Pa3HbIE KpaTKUE 3aIMCH KaK MOJIEIN TEKCTOB CIIOXKHBIX 3a7a4 M 3a/1a4
MOBBIIIEHHON CJIOXHOCTH JJISi TOCTPOEHUS TOMCKOBOM CXEMbl M pelleHHs 3ajay, BbHIOWpaTh
ONITUMAITFHYIO ISl paCCMAaTPUBAEMOM B 33]1au€ CHUTYalluy MOJIENTh TEKCTa 3a/1a4H;

®  pa3nMyYaTh MOJENb TEKCTa M MOJENb pEIIEeHUs 3a7ayl, KOHCTPYHPOBATh K OJHOM
MOJIENIN PEIICHUS CIIOKHBIX 3a/1a4 pa3Hble MOJEIH TEKCTa 3a/1auH;

®  3HAaTh M IPUMEHSATH TPH CITOCO0A MONCKA PEHIeHUs 3a1a4 (0T TpeOOBaHUS K YCIOBHIO
U OT yCJIOBHSI K TPeOOBAaHNIO, KOMOMHUPOBAHHBIN);

®  MOJENUPOBATh PACCYKJICHHS MIPU MOUCKE PEIISHHUS 33/1a4 ¢ IOMOIIBIO Ipad-CXEMBbI;

®  BBIJICJIATH ATAIBI PELICHUS 3a7a4l U COJEPKAHNUE KaXJIOT0 ITara;



e yMeTh BBIOMpATh ONTHMATBHBIA METOJl PEIICHUs 3aJa4yd U OCO3HaBAaTh BBIOOP
METOJla, paccMaTpUBaTh pa3IMYHbIE METOJbl, HAXOMUTh pa3Hble pEUIeHHs 3aJaud, €CIu
BO3MOKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHHUs NIPU PELICHUU 3a]1aY;

e  BBINOJHATH pa3jMyYHbIe MpeoOpa3oBaHUs MPEATOKEHHOW 3a7auu, KOHCTPYHPOBATh
HOBBIE 33J]a41 U3 JaHHOW, B TOM YHCIIEe OOpaTHBIE;

®  UHTEpHPETUPOBAaTh BBIYMCIUTENIBHBIE pE3yJbTaTbl B  33Jaye, MCCIEN0BaTh
IIOJIyUEHHOE PEILIECHUE 3aauu;

® U3MEHATh YCJIOBUE 3aJady (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIC JIaHHBIE),
HCCJIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;

®  aHaJIM3UPOBATH BCEBO3MOXKHBIE CUTYAlMU B3aUMHOT'O PACIIOJIOKEHUS IBYX OOBEKTOB
U U3MEHEHHME UX XApAaKTEPUCTUK IIPU COBMECTHOM JIBUJKEHUU (CKOPOCTh, BPEMS, PacCTOSHUE)
IpU PELICHUH 3a/lay Ha JIBIKEHUE JBYX OOBEKTOB KAaK B OJIHOM, TaK M B IPOTHUBOMOJIOKHBIX
HAIPaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTyallUM Ha OCHOBE M3MEHEHMsI YCIOBUU 3aJadyM MpU
JBUKEHHH T10 PEKeE;

®  HCCJeN0oBaTh BCEBO3MOXKHBIE CUTYallU IPU PELICHUM 3a/lad Ha JABM)KEHUE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

e  pemarh pa3HOOOpA3HbIE 33/1aYH «HA YaCTU»;

e pemarh U 0OOCHOBBIBATH CBOE PEILLIEHUE 3a]1a4 (BBIIAEIATh MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJICHHE YaCcTH YMCIIa ¥ YUCIIA T10 €0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH;

e  O0BACHATH MJICHTUYHOCTH 33]1a4 Pa3HBIX THIIOB, CBS3bIBAIONIMX TPU BEIUYMHBI (Ha
paboTy, Ha MOKYIKH, Ha JIB)KEHUE), BBIACNIATH 3TH BEJIMYUHBI MU OTHOIICHUS MEXIY HHUMH,
INPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKA3aHHbIX TUIIOB;

e  BIAJCTh OCHOBHBIMU METOJAMH PEIICHUS 3a/lad Ha CMECH, CILJIaBbl, KOHIICHTPAIIUH,
MCIIOJIb30BaTh UX B HOBBIX CHTYAIIUX 10 OTHOIIEHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHus;

e  pelaTh 33Ja4d Ha MPOLIEHTHI, B TOM YMCJIE, CJIOKHBIE IPOLEHTHI C 0OOCHOBAaHUEM,
WCIIOJIb3YsI pa3HBIE CIIOCOOBI;

®  pemlaTh JOTMYECKUE 337aYdl Pa3HBIMM CIIOCOOAMHU, B TOM YHUCIIE, C ABYMS OJIOKaMH U
¢ TpeMmsi 6JIOKaMM JTAHHBIX C IIOMOIIIBIO TAOJIHII,

e pemarh 33dayd O KOMOMHATOpPUKE M TEOPUM BEPOSTHOCTEH Ha OCHOBE
UCIIOJIb30BAaHUS U3YYEHHBIX METOJIOB U 00OCHOBBIBATh PEILICHHE;

e  peliaTh HECJIOKHbIE 337a4l IO MaTEMaTHYECKON CTaTUCTHUKE;

® OBJAJETh OCHOBHBIMH METOJAaMU PELICHMs CIOXKETHBIX 3ajad: apu(pMeTHyecKui,
anredpandeckuil, nepebop BapuaHTOB, T€OMETPUUYECKUH, TpadUeCKUid, MPUMEHITh UX B HOBBIX
110 CPaBHEHUIO C U3YYEHHBIMH CUTYalIUSX.

B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeAMETOB:

e KOHCTPYUpPOBaTh HOBbIE JUISl JAHHOW 3aJauyd 3aJauyHble CUTYallUd C YYETOM
pEeabHBIX XapaKTEPUCTUK, B YACTHOCTH, IPHU PEUIEHUM 337ad HAa KOHUEHTPALMH, YYUTHIBATh
IUIOTHOCTh BEILECTBA; PEIIaTh M KOHCTPYMPOBATh 3aJla4d HAa OCHOBE PAaCCMOTPEHMSI PEaJIbHBIX
CUTYyallui, B KOTOPBIX HE TpeOyeTcss TOUHBIA BEIUUCIUTENbHBIN Pe3yabTaT;

e  pemarh 33Ja4d Ha JABM)KEHHUE 10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;

e KOHCTPYUpOBaTh  3aJayHble  CHUTyallud,  NpUONIKEHHbIE K  pealibHOM
JIEUCTBUTEIBHOCTH.



COJAEPKAHUE YYEBHOI'O ITPE/IMETA

Yucaa

PanuoHanbHbIE YHCIA

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaIbHBIX uucen. [leficTBus c
paroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudol Opoovio.

ToxknecTBeHHbIE MPeOOPa30BAHUSA

YucnoBbie 1 0yKBeHHbIE BBIPAKEHHS

Bripaxxenue ¢ nepemeHHoOW. 3HaueHHE BbIpaxkeHUs. [logcTaHOBKA BBIPAXKEHHII BMECTO
NEPEMEHHBIX.

[esable BbIpasKeHU s

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeneM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpaXeHUH,
CoOJIeprKalIiX CTENEHH C HaTypalbHBIM MOKa3aTEJIEM.

OpnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BbIUHMTaHUE, YMHOXKEHHE). DOPMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaApaTOB, KBAApPaT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTEINN: BBIHECEHHUE OOIEro MHOKHTEIS
3a CKOOKH, epynnuposka, npumeHeHue ¢Qopmyn COKpaujeHHo2o ymuodcenus. Keadpammwiii
Mpexujiet, pasioxHceHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

YpaBHeHNsI 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCcTBO. CBONCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mMepeMEHHOIM.

YpaBHeHust

[lonsiTne ypaBHEHHS U KOpHS YypaBHeHUS. [Ipedcmaenenue o0 pagHOCUTLHOCMU
ypasuenuii. Qbracmov onpeodenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NePEeMEHHOIL).

JIuHeiliHOe ypaBHeHHE U €r0 KOPHHU

Pemenue nuHelHbIX ypaBHeHUWH. Jluneuinoe ypaenenue c napamempom. Konuuecmeo
KOpHell TUHellH020 ypasHeHus. Peulenue 1unelinblX ypasHeHull ¢ napamempom.

CucremMbl ypaBHEeHUH

VYpaBHeHHe ¢ JByMsl NepeMeHHbIMHU. JIMHelHOe ypaBHEHHE C JABYMS MEpEMEHHBIMHU.
Ipamas kax epagpuueckas unmepnpemayus TUHENHO20 YPAGHEHUS C 08YMS NePEMEHHbIMU.

[TonsTue cucremel ypaBHeHUN. PerieHne cucremMsl ypaBHEHUN.

MeTtopl peleHus: CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU: 2pagduieckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHEUNbIX YPABHEHUL C NAPAMEMPOM.

DOyHKIUH

IHousitue pyHkuMu

JlekapToBbl ~ KOOpIWHATBI HA  TUIOCKOCTH. DOpMUpOBaHWE TMPEACTaBICHUH O
METAINPEeIMETHOM TOHATUU «KOOPAMHATHDY. CrocoObl 3amaHus (YHKIWA: aHATUTAYECKHIA,
rpapudeckuit, Tabnuunbiif. I'padux Gynkuuu. [Ipumeps! QyHKIUH, MolyyaeMbIX B Ipoliecce
UCCIIEIOBAaHMS PA3IMYHBIX PEATHHBIX MPOIIECCOB M PEIICHHS 3a/1a4. 3HaueHNEe QYHKIIUU B TOUKE.
CpoiicTBa (yHKIUI: 00NacTh OMpEeNieHUs, MHOXXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOTIOCTOSTHCTBA,  YeMHOCHb/HeuemHOCMb,  TIPOMEXKYTKA  BO3pacTaHWs W YObIBaHHSA,
HauOoJIbIIIee M HauMEHblIlee 3HaueHus1. MccnenoBanue GyHKIUH 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3aoannvie ynxyuu.

JInHeiiHas pyHKUIUsA

CpoiictBa u rpaduk mnuHEWHOW (yHKIMH. YTIOBOW KOAPPHUIUEHT MPsIMOM.
Pacnionoxxenue rpaduka muHEHHON (QYHKIIMNA B 3aBUCUMOCTH OT €€ yIJI0BOro Kod(puIlueHTa u
cBoOOAHOTO wieHa. HaxoocoeHue ko3¢hhuyuenmos nunetnHot GyHKyuy no 3a0aHHbIM YCI08UAM:
npoxodcoeHue NpsIMou yepes 08e MOYKU C 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPALIENbHOU OAHHOU NPSAMO.

Pemenue TekcTOBBIX 32124

3agauu Ha Bce apuMeTHYECKHE NeliCTBUS



Perienue TeKCTOBBIX 3a/1a4 apuMeTndeckum criocooom. Mcmnonb3oBanue Tabiuil, cxem,
yepTexel, JPyrux CpeacTB NPEACTaBICHUS JAaHHBIX MIPH PEIICHUN 3aJJa4H.

3agauu Ha IBHKEHUE, PA0OTY U MOKYIKH

AHanu3 BO3MOXHBIX CUTyallUii B3aMMHOT'O PaCHOIOKEHUsI O0OBEKTOB MPH UX JBUKECHUH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemrenue 3ama4 Ha HaXOXKACHUE YacTH YMCIIA M YMCIIA 110 €ro YacTh. Pemenue 3axa4 Ha
poLEeHTHI U aonu. [IpuMenenre nponopuuil Npu peneHny 3a1ay.

Jloruyeckue 3agaum

Pemenue noruveckux 3agau. PeuieHue 102uteckux 3a0a4 ¢ nomMowbo epagos, mabauy.

OcHOBHBbIE MeTO/bI pelieHHs] TEKCTOBBIX 3a/1a4: apuPpMETUUIECKHIA, anreOpandecKui,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoosl).



TemaTnuyeckoe IJIAHKPOBaAHKE

(mo 3 yaca B Hexenmo B 7 kiaccax. Beero 3a rog oOydenus 105 gacos)

Neo Knacc Pasgen, Tema Konnyectso
yacos

1 7 JIuneliHOE ypaBHEHME C OJHOU IIEPEMEHHON 15

2 7 [{enbie BbIpaXKeHUs 52

3 7 DyHKIUU 12

4 7 CucreMbl TUHEUHBIX YPAaBHEHUH C ABYMS 19

epeMEHHBIMHU
5 7 [ToBTOpEeHME U cucTemMaTu3alys y4eOHOTro MaTepuala 7
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Foruecmiume aRpurerisa po VP

Maxopa E 50
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Kopones, 2019r.




