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1. IlMossicHUTEABbHASA 3ANIMCKA.

JlanHasi pabouas mporpamma pa3zpaboTaHa B COOTBETCTBUU C TPEOOBaHUSIMU
dbenepaibHOTO TOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOTO o00I1Iero oOpa3oBaHUs
(yTBepkIeH TmpuKazoM MuHuctepcTtBa oOpa3oBaHuss U Hayku Poccuiickoi
®deneparuu ot «17» gexadps 2010 r. Ne 1897) k pe3ynbrataMm OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHOM TMPOTPAaMMBI, a TakKXe B COOTBETCTBUM C OCHOBHBIMHU
HAIPABJIICHUSIMHU TIPOTPAMM, BKIIOUEHHBIX B CTPYKTYPY OCHOBHOM 00pa30BaTeIIbHON
IporpaMMmbl OCHOBHOTO o61miero oopazoanuss MBOY OOIL Ne26 (yrBepsxaeHa 29
aBrycta 2015 mportokonm Nel), ¢ yuéroMm mnpumepHOi mporpammbl  «Anredpa.
COopauk pabouux mnporpamm. 7-9 xkmacce» coct. T.A. bypmuctpoBa - M.:
«ITpocseiienuey, 2014 T. YMK C.M.HuxkonbcKuM, M.K.Iloramnos,
H.H.Pemetnukos, A.B.IlleBkun «Anredpa — 7», «Anredpa — 8» u « Anredpa -9».

AnreOpa sIBISIE€TCS OJHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA
oOecIieynBaeT U3y4YeHUE JPYTUX JUCIUIUIMH. B TIepByI0 o4Yepesb 3TO OTHOCUTCS K
npeJIMeTaM €CTeCTBCHHO-HAyYHOTO IIMKJIAa, B YaCTHOCTH K ¢u3uke. PasButHe
JIOTUYECKOTO MBINUICHUSI Yy4YallluXcs TpH OOy4YeHUH anredpe CIocOOCTBYET
YCBOCHHIO IIPEIMETOB I'YMaHUTAPHOTO ITUKJIA. [IpakTHYeCKne yMEHUS U HABBIKU
anreOpanyeckoro xapakrepa HEOoOXOAUMBI JIJIsi TPYAOBOM W MpodecCHoHATBHOM
MOJIFOTOBKH IIKOJIbHUKOB.

Pa3BuTne y yuwammxcs MNOpaBWIbHBIX MPEACTABICHUNW O CYIIHOCTH W
POUCXOXKIECHUU aIreOpanyecknux aOCTpaKIui, COOTHOIIEHUH PEaTbHOrO0 U
UJCATBHOT0, XapaKTepe OTPaKEHUsI MaTeMaTHUeCKONW HayKOH SIBIIEHUN U TIPOLIECCOB
peaNbHOrO0 MHpa, MECTe€ alreOpbl B CHCTEME HAayK M POJM MaTeMaTH4eCcKOro
MOJIETTUPOBAHMSI B HAYYHOM MMO3HAHHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS YUYalIUXCs M KAdyeCTB MBIIUICHUS, HEOOXOAUMBIX IS
aJlanTalid B COBpEeMEHHOM WH()OPMAIIMOHHOM OOIIECTBE.

TpeOysi oT ywammxcs YMCTBEHHBIX W BOJIEBBIX YCWJIHM, KOHIIEHTpAIMu
BHUMaHUS, AaKTUBHOCTH  Pa3BUTOTO  BOOOpakeHHWs, airedpa  pa3BUBAET
HPABCTBEHHBIE  YEPThl  JTUYHOCTH  (HACTOMYMBOCTH,  IEICYCTPEMIIEHHOCTD,
TBOPUYECKYI0 aKTUBHOCTh, CAMOCTOSITEIHHOCTh, OTBETCTBEHHOCTb, TPYIOIIOOUE,
JTUCITUIUIMHY U KPUTUYHOCTH MBIIIJICHUS) M YMEHHE apTyMEHTHPOBAHHO OTCTAWBATh
CBOM B3TJISIIBI M yOEKIEHUS, a TaKKE€ CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIbHBIC
pEIICHHS.

Nzyuenue anreOpbl, (QyHKIHI, BEpOSTHOCTH W CTATHUCTHKU CYIIECTBEHHO
pacmMpseT Kpyro3op ydaluxcs, 3HaKOMs WX C WHIYKIWCH H JeTyKIWeH,
0000IIeHneM H KOHKpETH3alHMeH, aHaJu30M M CHHTE30M, KiaccHupukamuehdn u
cUcTeMaTH3anuel, abCTparupoBaHWEM, aHaJorueld. AKTHBHOE WCIOJIb30BaHHE
3a/lad Ha BCEX JTamax y4eOHOro Mporecca pa3BUBAET TBOPUYECKHE CIHOCOOHOCTH
IIKOJIbHUKOB.

Nzyuenue anreOpsl Mo3BONISIET OPMUPOBATH YMEHHSI i HABBIKH YMCTBEHHOTO
TpyJa — TUIAHUPOBAaHUE CBOCH pabOTHI, TMOWCK pAIMOHAIBHBIX MyTeH €&
BBITIOJTHEHUS, KPUTHYECKYIO OIICHKY PE3yJIbTaToB. B mporiecce m3ydeHus anreops
IITKOJIBHUKHU JTOJDKHBI HAYYUTHCS M3JIaraTh CBOM MBICIH SICHO M HCUYEPIIBIBAIOIIE,
JTAKOHUYHO U €MKO, TPHOOPECTH HABBIKH YETKOTO, aKKyPaTHOTO U TPAMOTHOTO
BBITIOJTHEHUSI MATEMAaTHUECKUX 3aIHICEH.



Baxnelimeil 3amayeil IIKOJIBHOTO Kypca anreOpbl SBISETCS Ppa3BUTHE

JOTUYECKOT0  MbIuieHus  ydammxcs. Camu  00OBEeKThI ~ MaTEMaTUYECKUX
YMO3aKJIIOUYEHU U TPUHIATbIE B airedpe MpaBwia WX KOHCTPYUPOBAHUS
crocoOCTBYIOT (hOPMUPOBAHUIO YMEHUUM OOOCHOBBIBATH U JIOKA3bIBATh CY>KICHUS,
NPUBOJIUTh YETKHE OMNPEACIECHHUS, PAa3BUBAIOT JIOTUUECKYIO HHTYHULHIO, KPATKO M
HarjasiIHO  PacKpbIBAlOT MEXAHU3M JIOTUYECKHMX TMOCTPOCHUA UM ydaT UX
IPUMEHEHHIO.
TeM cambiM anreOpa 3aHMMaeT OAHO M3 BEAYLIUX MeCT B ()OPMUPOBAHUU HAYUHO-
TEOPETUUECKOTO0 MBIIUIEHUS] IIKOJbHUKOB. PackpbiBasi BHYTPEHHIOI TapMOHUIO
MaTeMaThKd, (GOpMHUPYsS TOHMMAaHHE KpPacOThl U U3SIIECTBA MaTEMaTUYECKHX
paccyxaeHuM, anredpa BHOCUT 3HAYUTEIbHBIA BKJIAJ B ACTETUYECKOE BOCIUTAHUE
y4amiuxcsi.

B kypce anre6psl MOKHO BBIICJIUTH CJIEAYIOIINE OCHOBHBIE COJEPIKATECIIHHBIC
auHuU: apudMeTHka; anreopa; QyHKIMU; BEPOATHOCTh U CTaTUCTUKA. Hapsay c
ATHUM B COAEPKAHUE BKIIOUYECHBI JIBA JIOMOJHUTEIBHBIX METOI0JIOTHYECKUX pa3jena;
JIOTMKa W MHO’KECTBA; MaTe€MaTHMKa B HCTOPUYECKOM pa3BUTHHU, YTO CBSI3aHO C
peanuzament 1ened  OOIICMHTEIUICKTYaIbHOTO W OOIICKYJIBTYPHOTO pPa3BUTHS
yuanuxca. ColepkaHue KaxJI0ro M3 OTHUX pas3lesioB pa3BOpauyMBaAETCs B
COAEPKATETbHO-METOANYECKYI0  JIMHUIO, TMPOHMU3BIBAIOIIYID BCE  OCHOBHBIC
cojaepkarenbHble TUHUAM. [Ipu 3TOM nepBas nuHus — «JIoruka u MHOXKECTBay —
CIYKUAT LENW OBJAJEHUS YYalUIUMHUCS HEKOTOPBIMHU 3JIEMEHTAMHU YHUBEPCAJIBHOIO
MaTeMaTHUYECKOTO fA3bIKa, BTOpas — «MaremaTuka B ICTOPUYECKOM PAa3BUTHH» —
CIIOCOOCTBYET CO3/IaHHUI0 OOUIEKYJIBTYPHOTO, TyYMaHUTapHOro (oOHa H3yUYEHUs
Kypca.

Conepxanue JIUHUU «ApudMETHKa» CIYyXUT 0a30d 1 JadbHEHIIero
U3YYCHHS yYallUMUCS MATEMAaTUKH, CIOCOOCTBYET Pa3BUTHUIO HX JOTHYECKOTO
MBINITIEHUSI, (OPMHUPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TMOBCEIHEBHON KU3HH.
Pa3BuTHE NOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PALIMOHAIBHBIMU U
UppAlMOHAIBHBIMUA YHCIIaMH, (HOPMHUPOBAHMEM TIEPBUYHBIX MPEICTABICHUNA O
JICUCTBUTEIHLHOM YHUCIIC.

Conepxanue TuHUU «Anredpa» crocoOCTBYET (GOPMHUPOBAHUIO Y YUAIUXCS
MaTeMaTHUYECKOTO ammapara [ peleHus 3aJady M3 pa3/ielioB MaTeMaTUKH,
CMEXHBIX TPEIMETOB M OKPY’KAIOIIEeH pPealbHOCTH. SI3bIK anreOphl momauépKuBaeT
3HAYEHUE MATEeMAaTUKH KaK S3bIKa IS MOCTPOEHUS MaTEMaTHUYECKUX MOJeei
IIPOLIECCOB U SIBJICHUI PEAIbHOTO MUDA.

Pa3BuTHe anrOpUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YaCTHOCTH, IS
OCBOEHUSI Kypca HMH(POpPMAaTUKW, U OBJAJICHHE HABBIKAMU JI€YKTHUBHBIX
pacCyXJIeHUH TakKe SBISIOTCS 3amadaMu u3ydeHus anreOpel. [IpeoOpazoBanue
CUMBOJIBHBIX (OPM BHOCHT CHenu(pUUECKHid BKIIAJ B Pa3BUTHE BOOOpaXEHUS
y4Yaluxcs, UX CIOCOOHOCTEeN K MaTeMaTH4eCKOMY TBOPUYECTBY. B OCHOBHOM 1IKOJI€
Martepuall TpynnupyeTcs BOKPYT pallMOHATIbHBIX BBIPAKECHUI.

Conepxanue pazaena «DyHKIUU» HallENEHO Ha MOJIYYEHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHWM O (PYHKIIMU KaK BaKHEWIIIEHM MaTeMaTHYECKON MOJICIH IS
OMMCaHUS U UCCIIEIOBAHUS Pa3HOOOPa3HbIX IpolieccoB. M3yueHue 3Toro Mmatepuana
CIOCOOCTBYET Pa3BUTHIO Yy YYAIIMXCS YMEHHUS HCIOJIb30BaTh PA3JIMUHbIC S3bIKU
MaTeMaTUKd (CJIOBECHBIM, CHUMBOJUYECKUN, TpaduyecKuil), BHOCHUT BKJIaJ B



(opMHUpOBaHUE MPEICTABICHUNA O POJIM MAaTEMAaTUKH B PAa3BUTHUU LUBUIM3ALUUA U
KYJbTYpBI.

Paznen «BeposTHOCTP W cTaTUCTUKa» — OOSA3aTENbHBIA KOMIIOHEHT
IIKOJIBHOI'O 00pa30BaHMsl, YCWIMBAIOUIMK €ro MNPUKIAJHOE M MIPAKTHYECKOE
3Hau€HUEe. DTOT Marepuanl HeoOXOIUM, Mpexae Bcero, s (HOPMHUPOBAHUA Y
ydamuxcsi  (YHKIHMOHAJbHOM TpaMOTHOCTM — YMEHHUA BOCIPUHHMMATh U
KPUTUYECKH aHAJIM3UpOBaTh HWH(GOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
dbopmax, MOHUMATh
BEPOATHOCTHBIM  XapakTep MHOTMX peajbHbIX 3aBHUCHUMOCTEH, MPOU3BOJIUTH
IpOCTEHIIINE BEPOSITHOCTHBIE pacuéThl. Mi3ydeHrne ocCHOB KOMOMHATOPUKH TO3BOJIUT
y4daleMycsi OCYUIECTBIISITh PACCMOTPEHHE ClydaeB, Mepedop M MOACYET 4YHcIia
BapUaHTOB, B TOM YHCJIE€ B MPOCTEUIINX MPUKIAJAHBIX 3a7a4ax.

MecTo npeagmera B y4eOHOM IIaHe

Pabouas nmporpamma 1o anredpe ans 7-9 kinaccoB paccuutana Ha 102 yaca u3
pacuera 3 yaca B Henelnto, Bcero 306 yacos.

2. Ilnanupyembie pe3yJibTATHI OCBOCHHUS Y4e0HOI0 Kypca
[Iporpamma obecneynBaeT IOCTHUKEHUE CIEAYIONIUX PE3yJIbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00IIIero 0Opa3oBaHUs:
Juunocmmnoie

1) chopMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CITOCOOHOCTH O00YyYaKIIMXCS K CaMOPa3BUTHIO W CaMOOOpPa30BaHMIO Ha OCHOBE
MOTHBAIIMM K 00YUYEHUIO U TTIO3HAHUIO, BRIOOPY JajbHelIero oopasoBaHusi Ha 0ase
OPUCHTHPOBKM B Mupe mnpodeccuii u NpodhecCHOHAIBHBIX MPEANOYTCHUH,
OCO3HAHHOMY TIOCTPOCHUIO WHIAMBUIYATBHON 00pa30oBaTEeIbHOW TPACKTOPUHU C
y4ETOM YCTOHYUBBIX TT0O3HABATEILHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTh  IICIOCTHOIO  MHPOBO33PEHHS,  COOTBETCTBYIOILICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKH;

3) chopMUPOBAHHOCTh KOMMYHHUKATHBHON KOMIICTCHTHOCTH B OOIICHHH H
COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIMMU M MIIQJAIIMMU, B 00pa30BaTEIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUIAX
NEeATENbHOCTH;

4) yMeHHE SCHO, TOYHO, TPaMOTHO WU3JaraTh CBOM MBICIIM B YCTHOH H
NUCbMEHHON peuyd, MOHMMAaTh CMBICI [IOCTaBJICHHOW 3a/laud, BBICTPAUBAThH
apryMEHTAINI0, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHIL;

5) mpencraBieHre O MaTeMaTHYeCKOW Hayke Kak cdepe 4YeloBeUeCKOn
NeATeNbHOCTH, 00 »Jramax e€ pa3BuUTHs, O €€ 3HAUYUMOCTU [JIsi Pa3BUTHUS
MBUIN3ALIUN;

6) KpUTHYHOCTH MBIIIUICHUS, YMCHHE pacro3HaBaTh JIOTUYECKHU
HEKOPPEKTHBIC BHICKA3hIBAHUS, OTIIMYATh TUIOTE3Y OT (PaKTa;

7) KpEaTUBHOCTh ~ MBIIIJICHHS, WHHUIIMATABA, HAaXOJIYUBOCTh, aKTUBHOCTH TPHU
pelIeHnU anreOpandecKux 3a1ay;

8) yMeHHE KOHTPOJMPOBATH NPOIECC W PEe3ysIbTaT Y4eOHOH MaTeMaTH4ecKOu
NEeATEeNbHOCTH;

9) cHOCOOHOCTh K AMOIMOHAIBHOMY BOCHPHSTHIO MAaTeMaTHYECKHUX OOBEKTOB,
3a7a4, PEUIEHUN, paCCyKIECHUM.



Memanpeomemmnuoie

1) ymeHHE CaMOCTOSITEIBHO IUIAHMPOBATH AJbTCPHATUBHBIC IYyTH JTOCTHKCHUS
1eJeil, 0CO3HAaHHO BBIOMPATh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pEIIEHUs] Y4eOHbIX
Y NIO3HABaTEIbHBIX 337124,

2) yMEHHE OCYIICCTBIATh KOHTPOJb 10 Pe3yJIbTaTy U MO Crocol0y IeHCTBHS Ha
YpOBHE MPOU3BOJILHOIO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

3) yMeHUe aJeKBaTHO OIICHUBATh MPABHIBHOCTh WU OIIMOOYHOCTH BBITOIHEHHUSI
y4eOHOH 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€

pEIICHHSI;
4) 0CO3HaHHOE BJIAJICHUE JIOTHYCCKUMH JCHCTBUSIMH OIPEACICHUS TOHITHA,
00001IeHHS, YCTaHOBJICHUS AHAJIOT UM, KJaccupuKauu Ha OCHOBE

CaMOCTOSITEJILHOTO BhIOOpa OCHOBAaHUM M KPUTEPHUEB, YCTAHOBIICHUS POJIOBUJIOBBIX
CBS3€EH;

5) yMeHHEe yCTaHABIMBATh MPUUYUHHO-CICACTBCHHBIC CBSI3U; CTPOHUTDH JIOTHUECKOE
paccykaeHue, yMO3aKIoueHue (MHIYKTUBHOE, NEIYKTHBHOE W IO aHAJIOTHUU) U
BBIBO/IBI;

6) yMeHHe co3/1aBaTh, IPUMEHATh M MPEOOPa30BhIBATH 3HAKOBO- CHMBOJIMYECKUE
CpeACTBa, MOJIEIIN M CXEMBI JIJIsl pEIeHUs YYCOHBIX U MTO3HABATEIbHBIX 33J1a4;

7) yMEHHE OpraHM30BBIBATH Y4eOHOE COTPYJAHMYECTBO W  COBMECTHYIO
JESTENBHOCTh C YYHUTENEM M CBEPCTHUKAMH: ONPENENSATh LIENU, paclpeiesieHue
GyHKIIMHA W poyied YYaCTHMKOB, B3aMMOJIEMCTBHE M OOIIHE CrocoObl paboThI;
yMeHHe paboTaTh B IpyIIe: HAXOAUTH 00Ilee pelieHrne U pa3pemiath KOHPIUKTHI
HAa OCHOBE COTJIACOBAaHUS TMO3UIMH M y4€Ta MHTEPECOB; CIyIIaTh NapTHEPA;
bopMyIHpoOBaTh, APryMEHTUPOBATH U OTCTA- UBATh CBOE MHEHUE;

8) chopMHUpPOBaHHOCTh y4eOHOM M OOIIEMOJIb30BATEILCKON KOMIIETEHTHOCTH B
00JaCTH MCHOJNB30BaHMUS MHGOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJOTHUM
(MKT- KOMOETEHTHOCTH);

9) nepBoHaYaIbHBIC TPEACTABICHUS 00 HAEIX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEIICTBE MOJEIUPOBAHMS SBICHUU U
IPOLIECCOB;

10) ymeHHEe BUACTHP MATEMATHUYECKYIO 3aJady B KOHTEKCTE IPOOJIEMHOM
CUTYaIlU! B JIPYTUX NUCIUIUIMHAX, B OKPYKAIOIIEH KU3HH,

11) ymMeHHE HaXOIUTh B Pa3IMIHBIX MCTOYHHKAX WH(GOPMAIUIO, HEOOXOIUMYIO
JUTSL PEIICHUs MaTeMaTHYeCKUX TpoOJieM, U MPEACTaBIATh €€ B MOHATHOU (opme;
NPUHUMATh PEIIEHWE B YCJIOBHSIX HEMONHOW U W30BITOYHOW, TOYHOM W
BEPOSTHOCTHOW HH(POPMAIIHH;

12) yMeHHE MOHUMATh W HCIIOJIB30BaTh MaTEMAaTHYCCKHE CPEJCTBA HATJISIHOCTH
(pUCYHKH, YepTeXH, CXEeMbl H JAp.) I WUIIOCTpallii, WHTEPIPETAINH,
apryMeHTaIlnH;

13) yMeHHE BBLIBHTaTh THUIIOTE3bI MPH PEIICHUU YYeOHBIX 3a7a4 U TOHUMATh
HEO0OXOJIUMOCTb UX MPOBEPKH;

14) ymeHWe NPUMEHATh MHIYKTHBHBIC U JICIYKTHBHBIC CIOCOOBI PacCyKICHUH,
BUJIETh PA3JINYHbIC CTPATETHUH PEIICHUS 3a/1a9;

15) moHMMaHWe CYIIHOCTH  QJITOPUTMHUYECKHX MPESANHUCAHUHA W YMEHHC
JIEHCTBOBATh B COOTBETCTBHUH C MPE/JIOKEHHBIM aITOPUTMOM;

16) yMeHHE caMOCTOSITEIbHO CTaBUTH IIEJIH, BHIOMPATh U CO37aBaTh aJTOPUTMBI
JUISL pelieHus] y4eOHbIX MaTeMAaTHUYECKUX MPOoOJIieM;



17) yMeHue IUTaHUPOBaTh W OCYIICCTBISITH JICATEIBHOCTh, HAMPABICHHYIO Ha
pelIeHNe 3a1a4 UCCIEN0BATEIbCKOIO XapaKrepa.
IlIpeomemmnuie
BoeinyckHMK Hay4yuTces B 7-9 kiaccax (i HCIOJIb30BAHHMS B MIOBCEIHEBHOM

'KM3HU U 00ecriedYeHUs] BO3MOKHOCTH YCIICIIHOT0 MPOI0JIKeHUsI 00pa30oBaHMs
Ha 02a30BOM YpOBHe)
JJieMeHThI TEOPUN MHOKECTB 1 MATEMATH4YECKOM JIOTUKH

e OmnepupoBaTh Ha ©0a30BOM YpOBHE TMOHATUSIMU: MHOXECTBO, DJIEMEHT
MHOK€CTBA, MOJIMHOKECTBO, MPUHAJICHKHOCTD;

® 3aJ1aBaTh MHO>XECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaXOJUTh IepeceueHue, OOBEIUHEHHE, TOJMHOXKECTBO B MPOCTEHIITUX
CUTYyalUSX;

e omepupoBaTh Ha 0a30BOM YypOBHE TMOHATHSMU: ONPEACIICHUE, aKCUoMa,
TeopeMa, 10Ka3aTeIbCTRO;

® MPUBOAUTH TIPUMEPHl M KOHTPHOPUMEPHI JJIsI TOATBEP)KICHUS CBOUX
BBICKA3bIBaHMIA.
B noBce1HeBHOI KU3HU M IPHU U3YYEHHH APYTUX NMPeAMETOB:

® ICMOJB30BaTh Tpaduyeckoe TNPEJACTaBICHUE MHOXKECTB JUIsI  ONHUCAHUS
peanbHBIX MPOIIECCOB M SIBJICHUMN, NIPU PEIICHUH 33724 IPYTHX YICOHBIX MTPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHATHAMU: HATypajdbHOE YHCIO, IEJI0e
9uCciI0, OOBIKHOBEHHass JpoOb, JecAaTHYHas JpoOb, CMelIaHHas Jpoob,
paIrMoHAIbHOE YHCII0, apu(PMETHUECKHI KBaIpaTHBIA KOPEHB;

® JCIIOJIb30BAaTh CBOMCTBA YHCEI W TNpaBuja JCHCTBUW TPU BBIITOJHECHUU
BBIYMCJICHUM;

® HCIOJIb30BaTh MPHU3HAKU AeauMocTd Ha 2, 5, 3, 9, 10 mpu BBIIOJHEHUH
BBIYHCJICHUM U PEIIIEHUHU HECJIOXKHBIX 3a7a4;

® BBINOJHATH OKPYTIJICHUE PALIMOHAIBHBIX YACET B COOTBETCTBUH C IIPABUJIAMU;

® OIICHUBATh 3HAYCHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOTO €00 YUCIA;

® pacCIO3HABATh PALIMOHAJIBHBIE U UPPALMOHAJIBHBIE YHCIIA;

® CpaBHHUBATh YHUCJIA.

B IIOBCCI[HCBHOﬁ JKU3HU U IIPU UBYICHHUH APYIUX NMPEAMETOB:



® OILICHUBATh PE3YJIbTAThl BEIYMCICHUN MTPU PEIICHUU MPAKTUUECKUX 3aaY;

® BBINOJHATH CPABHEHUE YUCEII B pEAIbHBIX CUTYaLHSIX;

® COCTaBJISATh YMCJIOBBIC BBIPAKEHHUS MPU PEIICHUH MPAKTUYECKUX 3a/]1a4 U 3a7a4
U3 IPyTUX YYEOHBIX MPEIMETOB.
ToxkaecTBeHHbIC TPeo0pa3oBaHusA

e BuIMogHATE HECHOXKHBIE TpeoOpa3oBaHUsl [JJIi BBIYUCICHUS 3HAYCHUUN
YUCIIOBBIX BBIPAXKEHHH, COJIEpXKAIIMX CTENEHU C HATypaJlbHBIM IOKa3aTeseM,
CTEIIECHU C LIEJIBIM OTPULIATEIbHBIM MOKA3aTEIEM;

® BBINOJHATH HECJOXKHBIC NPeoOpa3oBaHUs IEIbIX BBIPAKECHUM: PaCKpPHIBATh
CKOOKH, MPUBOJIUTH MOJIOOHBIC ClIaraeMbie;

® UCMOJB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT CyMMBI,
KBaJ[paT Pa3HOCTH, PA3HOCTh KBAJPATOB) JJIsl YIPOILICHUS BBIYMCICHUNW 3HAUYCHUH
BBIPAXCHU;

® BBHINOJIHATH HECJIOXKHBIE MPeoOpa3zoBaHusl APOOHO-TMHEHHBIX BBIPAKEHUN U
BBIPAXCHUH C KBAJIPaTHBIMU KOPHSIMH.
B noBce1HeBHOM KU3HU U NIPHU U3YYEHHH APYIrUX NPEAMETOB:

® [IOHMMAaTh CMBICII 3AIIMUCH YKCIIa B CTAHAAPTHOM BUJIE;

e onepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aITUCh YUCIIaY.
YpaBHeHUs U HEPABEHCTBA

e OmepupoBath Ha 0a30BOM YPOBHE TMOHATUSAMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHUE, KOPECHb YPAaBHCHUS, PEUICHHE YPAaBHEHHUs, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

® [POBEPATH CIPABEIIUBOCTD YACIOBBIX PABEHCTB U HEPABEHCTB;

® pelIaTh JUHEUHBIC HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASLIMECS K
JIMHEUHBIM;

® pELIaTh CUCTEMbI HECIIOKHBIX JITUHEUHBIX YPABHEHUI, HEPABEHCTB;

® TPOBEPSATH, SIBISETCA JIU JAHHOE YUCIIO PEUICHUEM YpaBHEHUS (HEPaBEHCTBA);

e peliaTh KBaJpaTHbIC YpaBHEHUS 110 (hopMyIie KOpHEH KBaJApPaTHOTO ypaBHEHUS,

e 1300paXkaTh peUICHUS HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSIMOIL.

B IIOBCCI[HCBHOﬁ JKU3HU U IIPU UBYICHHUH APYIUX NMPEAMETOB:



® COCTaBIAATh W pEUIaTh JIMHEWHBIE ypaBHEHUS NpU PEUICHUH 3ajad,
BO3ZHHMKAIONIUX B APYTUX YUYECOHBIX MpEIMETaX.

DyHKUUH

e Haxomauts 3HaueHue QyHKIUU 0 3aIaHHOMY 3HAYEHUIO apTyMEHTa;

® HaXOJUTh 3HAUCHHME aprymMeHTa IO 3aJaHHOMY 3HAuYeHUI0 (QYHKIUU B
HECJIOKHBIX CUTYaLUSX;

® OIpPEAENATh MOJ0KEHUE TOUKHU MO €€ KOOpIUHATAM, KOOPAUHATHI TOYKH I10 €€
MOJIOKEHNIO HA KOOPJAMHATHOM TIOCKOCTH;

e 110 rpaduKy HaXOJuTh OOJACTh OMNpPECICHMS, MHOXKECTBO 3HAUCHUH, HYIU
GyHKIMM, TNPOMEXKYTKH 3HAKOMOCTOSHCTBA, TMPOMEXKYTKH BO3PACTaHUS U
yObIBaHUs1, HAaMOOJIbIIIEE U HAUMEHbBIIIEE 3HAUYCHHS (DYHKITUH;

® CTPOUTH IrpaduK TMHEHHON QYHKINH;

® MPOBEPSATH, SBIACTCS JM JaHHBIM Tpaduk rpadukoM 3a7aHHON (PYHKIUU
(TMHEWHOM, KBaIpaTUYHON, 00paTHON MPOTIOPIIMOHATIBHOCTH);

® OMpeneNsaTh MNPUONIDKEHHbIE 3HA4YeHHs KOOPAMHAT TOYKH TE€pPEecCeueHHUs
rpaduKoB GyHKITUH;

e orepupoBaTh Ha 0a30BOM ypOBHE TOHATHSIMHU: IOCJIEIOBATEIHbHOCTD,
apuQMeTHIecKas mporpeccusi, reoMeTpuiecKasi Iporpeccus;

® pemath 3a/Jadyd Ha TMPOTPECCHHU, B KOTOPHIX OTBET MOXET OBITh MOJy4EH
HEMOCPEICTBEHHBIM TOJICYETOM 0€3 MPUMEHEHUS (POPMYIL.

B noBceHEBHOM KM3HM U NPU U3YYEHHUHU APYTUX NPeIMeTOB:

® UCIIOJIb30BaTh TpauKy pealnbHBIX TPOLECCOB U 3aBUCUMOCTEH IS
OTIPEJICICHHs] UX CBOMCTB (HAMOOJIBIINE M HAUMEHBIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHMs U YObIBAHUS, OOJACTHU MOJOKHUTENbHBIX U OTPULIATEIIBHBIX 3HAYEHUN U
T.IL.);

® UCITOJIb30BaTh CBOMCTBA JIMHEWHON (DyHKIIMM U ee rpaduK MpH perIeHNH 3a1a4
U3 IPYruX y4eOHBIX MPEIMETOB.

CraTrucruka v Teopusi BeposiTHOCTel
e lIMers mnpencTtaBieHHE O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSTHOCTHU

CIIy4aliHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;



® pemiath MpPOCTeHIHe KOMOWHATOPHBIC 3aqayll  METOJIOM TPSIMOTO |
OpraHU30BaHHOTO Mepedopa;

® TIPE/CTABIIATH TAaHHBIC B BUJE TAOIUII, AUArpaMM, rpaduKos;

e yuTaTh WHQPOPMAIMIO, TPEACTABICHHYIO B BHJE TaONWIIBI, TUArPaMMBbI,
rpaduxa;

® OMpe/EATh OCHOBHBIC CTATHCTHYCCKUE XapaKTEPUCTUKH YUCIIOBBIX HAOOPOB;

® OIICHUBATH BEPOSTHOCTH COOBITHS B MPOCTCHIIIMX CIydasx;

® UMETh MPEJICTABIICHUE O POJIHM 3aKOHA OOJIBIITUX YUCET B MACCOBBIX SIBJICHUSX.
B noBceqHeBHOI KM3HH M TIPH U3yYeHHUH APYTUX MPeIMETOB:

® OIICHUBAThH KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tiepedopa;

® UMETh MPEACTABICHUE O POJU MPAKTUYCCKH JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI;

® CpaBHUBAaTh OCHOBHBIC CTATUCTUYCCKHUE XapAKTCPUCTHUKH, IIOJTYYCHHBIC B
Ipolecce pelieHns MPUKIATHON 3a7auM, U3YyUEHUs! PEaIbHOTO SIBJICHHUS,

® OIICHMBATh BEPOSTHOCTh PEAJTBbHBIX COOBITUA U SIBICHUH B HECIOXKHBIX
CUTYalUsX.
TexcToBEBIE 322U

e PemaTh HeCNOXHBIE CIOKETHBIC 3aJaud  pa3HbIX THIIOB HA  BCE
apupMeTHICCKHE eHCTBUS;

® CTPOUTH MOJENb YCJOBHS 3a7adyd (B BHUAEC TaOJNMIIBI, CXEMbl, PHUCYHKA WIIU
yYpaBHEHHsI ), B KOTOPOM JTaHbI 3HAYCHUS JABYX U3 TPEX B3aUMOCBS3aHHBIX BETUYHH, C
IEJIbIO TIOWCKA PEIICHUS 3a/1a4K;

® OCYIIECTBIATh CIMOCOO TOMCKA PEIICHHs 3a/Jadd, B KOTOPOM PACCYXICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;

® COCTABJISITH TUIAH PEIICHHUS 33]1a49H;

® BBIJICIIATH JTAIbI PEIICHUS 33/1a4H;

® UHTEPNPETUPOBATh BBIYUCIUTEIbHBIC PE3yNbTAaThl B 3ajade, HCCISIOBAThH
MOJIYYCHHOE PEIICHHE 3a/1a49H;

® 3HATHh pa3IUYNe CKOPOCTEH OOBEKTAa B CTOSYECH BOJE, MPOTHUB TCUCHUS U TIO
TEYCHHIO PEKHU;

® pPCIIATh 3aa4i Ha HAXOXACHHUC YaCTH YKUCJida 1 YKCJIa 110 €TI0 4aCTH,



e pemiaTh 3aJa4d pa3HbIX TUNOB (HAa pabOTy, HAa MOKYMNKH, Ha JBUXEHUE),
CBSI3bIBAIOIINX TPU BEJIMYHMHBI, BBIACISITH 3TH BEJIUYUHBI U OTHOIICHUS MEXKITY
HUMU;

® HAaXOAUTh MPOIEHT OT 4YHUCJIa, YHUCJIO IO TPOLEHTY OT HEro, HaxOJWTh
MPOIICHTHOE CHMYKEHUE WU MPOIEHTHOE MOBBIIIIEHNE BEIMUYUHBL;

® peIaTh HECJOKHBIE JIOTHUYECKHUE 33]Ja4l METOJOM PaCCyKJICHUM.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUHU IPYTUX NPeIMETOB:
® BBIJBUTaTh THUIOTE3bl O BO3MOXHBIX TMPEAEIbHBIX 3HAUYCHHUSIX HCKOMBIX B

3a/laye BEJIMYMH (Jes1aTh MPUKUKY ).

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Kiaccax s
o0ecrieyeHnsI BO3MOKHOCTH YCIIEIIIHOTO NMPOA0JIKEeHHsI 00pa30BaHus HA
0a30BOM M yri1y0JIeHHOM YPOBHAX
DJieMEeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTUKHU

e OmepupoBaTh TMOHATHSIMH: OIPEACICHHE, TeopeMa, aKCHOMa, MHOMXECTBO,
XapaKTepPUCTUKN MHOXECTBA, OJJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOXKECTBO, TOJMHOXXECTBO, TMPUHAJJICKHOCTh, BKIIOYCHHE,
PaBEHCTBO MHOXECTB;

® 1300pakaTh MHOXECTBA M OTHOIICHNE MHOKECTB C MIOMOIIBIO KPYTOB DJiepa;



® OMNpeAeisaTh MPUHAMIEIKHOCTh DJIIEMEHTA MHOXECTBY, OOBEAMHEHUIO U
MEPECEYEHUIO MHOXKECTB;

® 33]1aBaTh MHOXECTBO C IOMOUIBIO TMEPEUYUCICHHS DSIEMEHTOB, CIOBECHOTO
OTMCAHUS;

® ONEpUPOBATh TMOHSITUAMHU: BBICKA3bIBAHWE, MCTUHHOCTH U  JIOKHOCTh
BBICKA3bIBAHMS, OTPUIAHUE BBICKA3bIBAHWM, ONEpPALMM HAJ BBICKA3bIBAHUSIMHU: W,
WJIH, HE, YCIIOBHBIE BHICKA3bIBAHUS (MMILTUKAIUN);

® CTPOUTH BBICKA3bIBAHMS, OTPULIAHUS BHICKA3bIBAHUM.
B noBce1HeBHOI KU3HU U NPHU U3YYEHHH APYTUX NMPeAMETOB:

® CTPOUTH LEMOYKH YMO3AKJIIOUEHUI HA OCHOBE UCIIOJIb30BaHUS MPABUJI JIOTHUKY;

® ICMOJIb30BaTh MHOXKECTBA, ONEpallid C MHOXECTBaMH, HUX Tpaduueckoe
MpPECTABJICHUE JIJI1 OMMCAHUS PEATIbHBIX MPOLIECCOB U SIBICHUI.
Yucaa

e OnepupoBaTh NOHATUSAMH: MHOXECTBO HATypaJbHBIX YHCEI, MHOXECTBO
LEIbIX YHCEN, MHOXXECTBO pAlMOHAJIBHBIX YHCEN, HPPALUOHAIBHOE YHCIIO,
KBaJPAaTHBI KOPEHb, MHOXECTBO JEHCTBUTENBHBIX YHUCEN, TI'€OMETpPHYECKas
UHTEpIpETALUs HATYPAIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, JEHCTBUTEIIBHBIX YUCET;

® TOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOM 3alMCH HATypabHOTO YHCIIA;

® BBINOJHATH BBIYMCIEHUS, B TOM YHUCJIE C MCIOJB30BAHUEM MPUEMOB
paLMOHAIBHBIX BBIYNCIICHUN;

® BBINOJHATH OKPYTJICHUE PALMOHAIBHBIX YUCEII C 3aJaHHOW TOYHOCTBIO;

® CpPAaBHUBATH PALIMOHAJIBbHBIE U UPPALMOHAJIBHBIE YHCIIA;

® [IPE/CTABIATH PAIMOHAIBHOE YHCIIO B BUJIE JECATUIHON IPOOH

® VYIOPS0YMBATh YHCIIA, 3alMCAHHBIC B BUJE OOBIKHOBEHHOW W JIECATUYHOMU
npoou;

e naxoauth HO/[ u1 HOK uucen u ucnons3oBaTh UX NpU PELUICHUU 3aa4.
B noBce1HeBHOM KU3HU U NPH U3YYEHUM APYTUX MPeAMETOB:

® MPUMEHATH TMpaBWJia  MNPUOIMKEHHBIX  BBIUMCICHHH  TpPU  PELICHUH
MPAKTUYECKUX 3a/1a4 U PEUICHUU 3a/1a4 IPYyTrUX y4eOHbIX IPEIMETOB,;

® BBINOJIHATH CPABHEHUE PE3YJIbTATOB BEIYMCICHUI ITPU PEIICHUU MTPAKTUYECKUX

3aJa4, B TOM 4YHCJIC HpI/I6J'II/I)KCHHBIX BbI‘-IPICJ'IGHPIﬁ;



® COCTaBJIAATh M OLICHUBATh YKCJIOBBIE BBIPAKECHMS IIPU PELICHUH NPAKTHYECKUX
3a/1a4 ¥ 3a]a4 U3 APYyTUX y4eOHBIX MIPEIMETOB;

® 3aNMCHIBAaTh M OKPYIVIATH YHCIOBBIE 3HAYCHHSI PEAJbHBIX BEIWYMH C
UCITOJIb30BAHUEM Pa3HBIX CUCTEM MU3MEPEHHUS.
TosxkaecTBeHHbIC TPeo0pa3oBaHusA

e OnepupoBaTh MOHATUSMH CTEIEHU C HATypAJIbHBIM IIOKA3aTEJIEM, CTEIEHU C
LEIbIM OTPULIATEIBHBIM [TOKA3aTEIEM;

® BBLINOJHATH NMPEOOpa3oBaHUs IIEJIbIX BBIPAXKEHUM: ACHCTBUSA C OJHOWICHAMHU
(cmojkeHue, BBIUMTAHHUE, YMHOXKEHHE), JCUCTBHS C MHOroujleHaMu (CIOKEHHE,
BbIUUTAHUE, YMHOXKEHHUE);

® BBHINOJHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOXXHUTENW OJHUM U3 CIOCOOOB:
BBIHECEHUE 3a CKOOKy, TIpYNIHMPOBKA, MCIONb30BaHUE (HOPMYJ COKpALIEHHOIO
YMHOXEHUS,

® BBIICIATH KBAJPAT CyMMBI M Pa3HOCTH OJTHOWICHOB;

® pacKJIaAbIBaTh HA MHOXKUTENIA KBAJPATHBI TPEXWIECH;

® BBINOJHATH IIPEOOPa30BaHUsl BBIPAKEHUH, COAEPIKALIUX CTEHEHH C LEJIbIMU
OTpULATEIBHBIMY ITOKA3ATEISIMH, IEPEXOIUTH OT 3allMCH B BUJE CTEIECHH C LEIbIM
OTPULIATEIBHBIM [TOKA3aTeNEM K 3alMCH B BUJIE APOOH;

® BBINOJHATH peoOpazoBaHus JIPpOOHO-PALIMOHAIBHBIX BBIPAKECHUN
COKpalleHue JpoOell, mnpuBeAeHHEe anreOpandeckux Apobell Kk  obmemy
3HaMEHATeNl0, CJOXKEHHE, YMHOXKEHHUE, JeJieHHe anredpanyeckux Jpooeid,
BO3BEJCHHE aIreOpanvyeckoil IpoOM B HATypaJbHYI0 U ILENyI0 OTPULATEIbHYIO
CTCIICHb;

® BBINOJHATH IPEOOPa30BaHUS BEIPAKEHUH, COACpKAIINX KBAJApaTHbIE KOPHHU;

e BBIJICIATH KBagpaT CYMMbl WJIH Pa3HOCTH JBY4YIEHAa B BBIPAXCHUSX,
COZIEpIKAIlMX KBaJAPATHBIC KOPHH;

® BBIOJHATH NPE0OPA30BAHMS BBIPAXKEHUM, COJEPKAIUX MOYJIb.
B noBcegHeBHOM KU3HU M IIPU M3YYEHHUHU APYITHX NPeIMETOB:

® BBHIIOJHATH MpPeoOpa3oBaHUsl U JEUCTBUS C 4YHUCJIAMH, 3alHCAHHBIMU B

CTaHJAPTHOM BHJE;



® BBHINOJHATH NpPeoOpa3oBaHUs aNreOpanuyecKuX BBIPAXKEHUN MpPU PELICHUU
3a/1a4y APYTUX y4eOHBIX MIPEIMETOB.
YpaBHeHUA U HEPABEHCTBA

e OnepupoBaTh MOHATUSAMHU: YPABHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHWS,
pelleHre HEepaBEHCTBA, pPABHOCWIbHBIE YpaBHEHHUA, O00JacTb ONpEAEICHUS
ypaBHEHHMsI (HEpABEHCTBA, CUCTEMbl YPABHEHUI WJIM HEPABEHCTB);

e pellaTh JIMHEWHBIE YPAaBHEHUS W YPAaBHEHUSA, CBOAUMBIC K JIMHEHWHBIM C
MOMOIIBIO TOXK/IECTBEHHBIX IPEOOPA30BAHUI;

e pellaTh KBaJApaTHBIC YPAaBHEHUs W yPAaBHEHUS, CBOJAUMBIC K KBaJpaTHBIM C
MOMOIIBIO TOXKIECTBEHHBIX IPEOOPA30BAHUI;

e pemarb JpOOHO-TMHEHHbIE YPaBHEHNUS,

¢ pCIIATh HpOCTGﬁHIHG HPpAOOHAJIBHBIC  YPABHCHUSA BHUaa )

V() =ye(x).

e pemaTh ypaBHEHHUS BUIA X"= a,

® pemath ypaBHEHHsI CIOCOOOM PpA3OXKEHUS HAa MHOXKHUTEIM W 3aMEHbI
IIEPEMEHHOM;

® UCIIOJIb30BaTh METOJ] MHTEpPBAJIOB JJsi PpEIICHUs UENbIX U JAPOOHO-
pallMOHATIbHBIX HEPABEHCTB;

® pelIaTh JMHECWHBIE YPABHEHUS U HEPABEHCTBA C ITApaMETPaMHU;

® pELIATh HECIIOKHBIE KBAIPATHBIE YPABHEHUS C IAPAMETPOM;

® pELIATh HECIIOKHBIE CUCTEMBI IMHENHBIX YPABHEHUH C ITApaMETPaMH;

® pELIATh HECIIOKHBIC YPABHEHHUS B LICJIBIX YMCIIAX.
B noBceHEeBHOM KM3HM U NPU U3YYEHHUHU APYTUX NpPeIMeTOB:

® COCTaBJAATh U PELIATh JIMHENHBIC U KBAJIPATHBIE YPABHEHUS, YPABHECHUS, K HUM
CBOJIAIIMNECSA, CUCTEMBbl JMHECUHBIX YPaBHCHHUM, HEPABEHCTB IPU PELUICHUU 3aj]a4
JIPYTUX y4eOHBIX TIPEIMETOB,;

® BBINOJHATH OLEHKY MPaBAONOA00US pe3yJIbTaTOB, MOIYyYaeMbIX PU PEIICHUN
JVHEVHBIX W KBAJAPAaTHBIX YPABHEHHM W CHCTEM JIMHEHMHBIX YPABHEHUU W

HCPABCHCTB IIpU PCHICHWH 3a1a4 APYyIrux y‘IC6HI)IX npcamMcCcTOB,



® BHIOMpATh COOTBETCTBYIOIIME YPABHEHHUS, HEPABEHCTBA WJIM MUX CUCTEMBI IS
COCTaBJICHUS MAaTeMaTHUYECKOW MOJENU 3aJaHHOM peaJIbHOM CUTyalud WU
MPUKJIIATHOMN 3a7a4H;

® yMETh MHTEPIPETHUPOBATH TMOJYYEHHBIM TMpPU  pEUHIeHUH  YypaBHEHUS,
HEPABEHCTBA WJIM CHUCTEMBI PE3yJbTaT B KOHTEKCTE 3aJlaHHOM peanbHOW CUTyalluu
VI TIPUKIIAHON 3a7a4H.
DyHKUUHA

e OnepupoBaTh NOHATHAMU: (PYHKIIMOHAJIbHAs 3aBUCUMOCTb, (PYHKIMS, rpaduk
GyHKIMHU, cOCOOBl 3aaHusl (PYHKIUHU, apIYMEHT M 3HaueHHe (PYHKIMH, 00JacThb
ONpeJIeNIeHUs] U MHOXKECTBO 3HAYEHUN (PYHKIUU, HYIH (DYHKIIHH, MPOMENKYTKU
3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh (PYHKIIMU, YETHOCTH/HEUETHOCTh (DYHKIIUU;

e cTpouTh rpaduKu  JMHEHMHOW, KBagpaTHUYHOM  (yHKIUH, oOpaTHOM

k
y=a+— \
IIPOIIOPIIMOHATILHOCTH, (DYHKITUU BHUA: Xx+b y=+x y=¥x y=[|x:

® Ha TMpuMepe KBAJAPATUYHOW (PYHKIMHU, HUCIOIB30BATh MpeoOpa3oBaHMUs
rpaduka GyHKIHN y=f(X) 171 mocTpoeHus rpadukos pyHknumii Y = af (kx+b)+c.

® COCTaBJISITh YpaBHEHHS MPSMOM IO 3aJaHHBIM YCJIOBHUSM: MPOXOISIIEH yepe3
JIBE TOYKH C 3a/JIaHHBIMU KOOPJMHATaMH, MPOXOMSIIEH dYepe3 MaHHYI0 TOYKYy U
MapAJUICIIBHOW TaHHOW MIPSMOM;

® HCClIeIoBaTh (PYHKIIMIO IO €€ TpaduKy;

® HAaxXOJWUTh MHOXKECTBO 3HAYCHHUH, HYJIH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUUHON (QyHKINU;

® ONEepUpPOBAThH MTOHSTUSIMU MOCJIEIOBATEIIHLHOCTb, apudmMeTnIecKas
IIPOTPECCHsl, TEOMETPUUECKAS TIPOTPECCHS;

® pemiaTh 3a/1a9M Ha apUPMETHIECKYIO U TEOMETPHUUECKYIO TIPOTPECCHUIO.
B noBceqHEeBHOI »KU3HU U TPU M3YYEHUH JAPYTUX NPEIMETOB:

® WJUTFOCTPUPOBATH C MOMOIIBI0 TpadrKa peaqbHyI0 3aBUCUMOCTH WIIH MPOIIECC
M0 WX XapaKTePUCTHUKAM;

® UCITOJIb30BaTh CBOWCTBA W TpaduK KBAIPATUYHOW (PYHKIUU TPU PEUICHUU
3a/1a4 U3 IPyruxX y4eOHBIX MPEIMETOB.

TekcToBBIE 3a/1a4YH



e Pemath mpocThie W CIOXKHBIE 3aJadydl pa3HbBIX TUIIOB, a TaKXe 3aJayu
[IOBBILLIEHHON TPYAHOCTH;

® ICMOJB30BaTh Pa3HbIE KPATKHUE 3alUCH KaK MOJIENIM TEKCTOB CJIOXKHBIX 3a7ay
JUTSl TIOCTPOSHHUS TIOMCKOBOM CXEMBI U PEIICHUs 3a/1ad4;

® pasznuyaTh MOJENIb TEKCTa W MOJIENb PEIIeHUs 3aJaud, KOHCTPYHPOBATH K
OJIHOM MOJIENU PEILICHUs HECTIOKHOM 3a/1auM pa3Hble MOJAENIN TEKCTa 3a/1a4u;

® 3HATh W MPUMEHATH 00a crmocoba MOMCKa pemieHus 3anad (0T TpeOboBaHUS K
YCJIOBHIO U OT YCJIOBUSI K TPEOOBAHHUIO);

® MOJICTUPOBATh PACCYXKJCHHUS MPU TMOUCKE PEIICHUs 3a7ad C MOMOIIbI0 Tpad-
CXEMBI,;

® BBIJICTISAT dTAIbl PEIICHUS 3a7a4l U COJICpKAHNE KaXI0To dTarna;

® yMeTh BHIOMpATh ONTUMAIBHBIM METOJ PEIICHHS 3aJa4d U OCO3HABaTh BHIOOD
METO/a, paccMaTpPHUBaTh Pa3UYHbIE METOJbl, HAXOIUTh PAa3HbIE PEIICHUS 3aJlauH,
€CJIM BO3MOKHO;

® AHAJIU3UPOBATH 3aTPYIHEHHUS IIPU PELICHUH 3a]1a4;

® BLHIOJHATH  pa3liMyHble  MpeoOpa3oBaHUs  NPEAJIOKEHHOW  3ajayw,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JAHHOM, B TOM YHCIIe 0OpaTHBHIE;

® HHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3YJIbTATHl B 3aJade, HCCIEI0BaTh
MOJIyYEHHOE PEIICHUE 3a/1a4u;

® AHAJIU3UPOBATh BCEBO3MOKHBIE CHUTYyallMM B3aUMHOIO PACIOJIOKEHHS IBYX
00BEKTOB U M3MEHEHHE WX XaPAKTEPUCTHK MPH COBMECTHOM JIBHXKCHHH (CKOPOCTb,
BpEMs, PACCTOSIHUE) MPU PEIICHUH 3a7ad Ha ABUKEHUE ABYX OOBEKTOB Kak B
OJIHOM, TaK U B MPOTUBOIOJIOXKHBIX HAIIPABICHUSAX;

® 1ICCIIE/IOBAaTh BCEBO3MOXKHBIE CUTYAIIMU MPU PEIICHUU 3a/1ad Ha JIBHXKEHUE IO
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

e peuiaTh Pa3HOOOPA3HBIE 33/1aUU «HA YACTUY,

e pemaTh U 0OOOCHOBBIBATH CBOE pEIICHUE 3a]ay (BBIACIATh MATEMAaTUUYECKYIO
OCHOBY) Ha HAaxXOXJIEHME 4YacTH YHCJIa W 4YHCJIa MO €ro 4YacTh Ha OCHOBE
KOHKPETHOTO CMbICJIa ApOo0H;

® OCO3HaBaTh U OOBSCHATH MUACHTUYHOCTH 33/1a4 Pa3HbIX THIIOB, CBSI3BIBAIOIINX

TPH BCIIMYHHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/DKGHI/IG), BBIACIIATH 5THU BCJIMYUHBI U



OTHONICHUS MEXKIy HUMH, MPUMEHITh WX TPH PEIICHUH 3a7a4, KOHCTPYHUPOBATH
cOoOCTBEHHBIE 3a]1a4 YKa3aHHBIX THUTIOB;

® BIAJCTh OCHOBHBIMH METOJIaMU pEIICHHWs] 3a7a4 Ha CMECH, CIUIaBHI,
KOHIICHTPAIIHH;

e pemiath 3a7add  Ha TIPOIEHTH, B TOM YHCIE, CIOXKHBIE TPOICHTBI C
000CHOBaHMEM, UCIIONB3YS Pa3HBIE CIIOCOOHI;

® pelIaTh JIOTHYECKHE 3aJladyd pPa3HBIMU CIIOCO0aMH, B TOM 4YHCIE, C ABYMS
0JIOKaMH U ¢ TpeMs OJIOKAMH JJAHHBIX C TIOMOIIBIO TAOJIHII;

e pemiath 3ajladyd M0 KOMOWHATOPUKE W TEOPHUH BEPOSTHOCTEH HAa OCHOBE
UCIIOJIb30BaHMS U3YYCHHBIX METOJIOB M1 OOOCHOBBIBATH PEIIICHUE;

® peIIaTh HECJOKHBIC 3aJa4M 110 MaTEeMaTHYECKOW CTaTUCTUKE;

® OBJIQJICTh  OCHOBHBIMH  METOJAMH  PCIICHUS  CIOKCTHBIX  3aJay:
apuMETHYECCKUH, anreOpandeckuid, mepedop BapUaHTOB, T'COMETPUUYCCKHMA,
rpaduueckuii, IpUMEHATh UX B HOBBIX MO CPABHEHHIO C U3YYCHHBIMU CUTYAIUSIX.
B noBceqHeBHOM KM3HU M NIPU U3YyYeHHUU PYTHX MPeIMeETOB:

® BBIICNATH MPU PEIICHUU 3aJlay XapaKTePUCTUKHU paccMaTpUBaeMOil B 3ajaye
CUTyallud, OTJIUYHBIE OT peajlbHBIX (T€, OT KOTOPBIX aOCTParupOBAIKCH),
KOHCTPYHUPOBAaTh HOBBIE CUTYyallMM C YYETOM ITHX XapaKTEPUCTHK, B YACTHOCTH,
IIPU pEIICHUH 3a7]a4 Ha KOHIIEHTPAIUH, YUUTHIBATh TUIOTHOCTh BEIIECTBA;

® pemath W KOHCTPYHPOBATh 3aJaud HA OCHOBE PACCMOTPEHUS PEaTbHBIX
CUTYaIlHii, B KOTOPBIX HE TPEOYETCS TOYHBINM BHIYUCIUTEIBHBIN pe3yIbTaT;

e pemath 3a7a4dl Ha JABWKEHHE IO PEKe, paccMaTpuBasi pas3HbIe CHUCTEMBI
oTcYeTa.
CTaTuCTHKA U TeOpHUsi BEPOATHOCTEM

e OnepupoBaTh MOHITHSIMHU: CTOJIOYATHIE W KPYTOBBIE IHArPAMMBI, TaOIUIIBI
JAHHBIX, CpenHee apudMeTHYecKoe, MeIuaHa, HauOoINblIee W HaUMEHBIICE
3HAUEHUs BBIOOPKH, pa3MaxX BBIOOPKH, NWCIIEPCUS M CTAHJAPTHOE OTKIOHEHHE,
ClTy4aiiHasi U3BMEHUNBOCTB;

® U3BJIICKaTh WH(OPMAIMIO, TPEACTABICHHYIO B TaOiWIlaX, Ha JgUarpaMMax,
rpadukax;

® COCTaBIIATH TaOJIUIIbI, CTPOUTH AUATPAMMBI U TpaUKU HA OCHOBE TAHHBIX;



® ONEepUpOBaTh NOHATHAMU: (HAKTOpUAT YHCIIA, NEPECTAHOBKH M COYETAHMS,
TpeyronabHuk Ilackans;

® [IPUMEHSATH MPABUJIO IPOU3BEEHUS MIPHU PEIICHUN KOMOMHATOPHBIX 33/1a4;

® ONEepUpOBAThH MOHATUSAMHU: CIyHYaHHBIA OMBIT, CIIy4YailHbI BBIOOp, HCHBITAHUE,
dJIEMEHTapHOE  CilydailHoe coObITHe (MCXO0J), KJIACCHUYECKOe OIpecsiCHUE
BEPOSITHOCTU CIYyYalHOTO COOBITHS, ONEpallMy HaJ CIIyYalHBIMUA COOBITUSIMU;

® MPECTaBIATh HHGOPMAIIUIO C TTIOMOIIBIO KPyTroB Dijepa;

e pemaTh 3aJa4d Ha BBIYMCIEHHUE BEPOSITHOCTH C IOJCYETOM KOJUYECTBA
BapUAHTOB C MOMOIIbI0 KOMOMHATOPUKH.
B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH APYTUX NPeAMeETOB:

® U3BJIEKaTh, HWHTEPHPETUPOBATH W  MpeoOpa3oBbIBaTh  HHPOPMAILIUIO,
MPE/ICTaBICHHYIO B TabJMIIax, HA JUarpaMMax, rpadukax, OTpa)karollylo CBOMCTBa
1 XapaKTEPUCTUKHU PEANIbHBIX MPOLECCOB U SIBICHUM;

® OMpeNeNsaTh CTAaTUCTHYECKHE XapaKTePUCTUKH BBIOOPOK MO TabiMIlam,
auarpaMMam, rpaukamM, BBITIOJHSATH CPABHEHHUE B 3aBUCHMOCTH OT LIEJIH PelIeHUs
3a/1a4y;

¢ ONCHHUBATHL BCPOATHOCTDH PCAJIbHBIX COOBITHI M SIBJICHUM.

Bbll'[yCKHI/lK MOJYYUT BO3MOKHOCTD HAYIUTLCH B 7-9 kaaccax as YcnnemHoro



NPO0JIzKeHHsI 00Pa30BaHUs HA YIJIy0JIEHHOM YPOBHE
JJieMeHThI TEOPUU MHOKECTB 1 MATEMATH4YEeCKOM JIOTUKH

e CBOOONHO  ONEpUpOBaTh  MOHSATUSMHU:  MHOXKECTBO,  XapaKTEPUCTUKHU
MHOECTBA, 3JIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOEC U OECKOHEYHOE MHOKECTBO,
MOJMHOXKECTBO, MPHUHAIJIC)KHOCTh, BKJIIOUYCHHE, PABEHCTBO MHOXECTB, CIIOCOOBI
3aJlaHUEe MHOKECTBA;

® 3aj1aBaTh MHOXKECTBA Pa3HBIMU CIIOCO0AMHU;

® MPOBEPATH BHINOJIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJIHO ONEPUPOBATH MOHATHUIMU: BBICKA3bIBAHWE, UCTUHHOCTH M JIOKHOCTH
BBICKA3bIBAHMS, CIIOKHBIE U MPOCTHIE BBICKA3BIBAHUS, OTPUIIAHUE BBICKA3bIBAHUI;
UCTUHHOCTh U JIOKHOCTh YTBEPXKICHUS M €ro OTpPHULIAaHUs, OIEepalu Hal
BBICKA3bIBAHMSIMU: U, UJIH, HE; YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIUN);

® CTPOUTH BBICKA3BIBAHUS C UCIIOJIB30BAaHHUEM 3aKOHOB aliTeOphl BHICKA3bIBAHUH.
B noBce1HeBHOI KU3HU M MIPHU U3YYEHHH APYTUX NMPeAMETOB:

® CTPOUTH PACCYX JCHHS Ha OCHOBE MCIOJb30BAHUS MPABUII JIOTUKH;

® ICIMOJB30BaTh MHOXKECTBA, ONEpallid C MHOXKECTBaMH, HUX Tpaduueckoe
MpPEJCTABICHNE ISl ONMUCAHUS PEATbHBIX IPOIECCOB W SBJICHUM, MPU PEUICHUHU
3a/1a49 IPYyTUX yIeOHBIX IIPEIMETOB.

Yucaa

e CBOOOJHO ONEpPUPOBATh TMOHATHAMU: HATypaJbHOE YHCI0, MHOXKECTBO
HATypaJIbHBIX YHCEJI, IICJI0€ YHCIIO, MHOXKECTBO IIEJBIX YHCEN, OOBIKHOBEHHAS
Ipo0b, MecAaTHYHas ApoOb, CMEIIAaHHOE YHCIIO, PAIIMOHAIBHOE YHCII0, MHOXKECTBO
pAllMOHAIBHBIX ~ YMCEJI, HPPALUOHAIBHOE  YHCJIO, KOPEHb  CTEINEHW N,
JNEVUCTBUTEIIBHOE YHMCJIO, MHOXECTBO JECUCTBUTEIBHBIX YHCEJ, T€OMETpUYECKas
WHTEPIPETALNS HATYPAITbHBIX, LIEIbIX, PAIIMOHATBHBIX, JEUCTBUTEIBHBIX YHCET;

® [OHUMATh M OOBACHATH PA3HHUIY MEXIY IMO3UIIMOHHOW W HEMO3WIIMOHHOMU
CHCTEMaMH 3aIlMCH YHUCEII;

® EPEBOJAUTHh YHCJIAa W3 OJHOM CHCTEMBI 3alUCH (CHUCTEMBbI CUHCIICHHUS) B
APYTYIO;

e JI0Ka3bIBaTh M MCIOJIH30BaTh MPU3HAKK JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYMMBLI U ITPOU3BEACHUA YN CCJI ITPHU BBITIOJTHCHUN BBIYUCJICHUIN U PCUICHKWHN 3a/1a4,



® BBINOJIHATH OKPYIJICHUE PAllUOHATBHBIX U UPPAIlMOHAIBHBIX YHCEI C 3aJJaHHON
TOYHOCTHIO;

® CpaBHUBATH JIEUCTBUTEIBHBIC YHCIIA Pa3HBIMU CIIOCOOAMU;

® YIOPSIAOYMBATHL YHWCJA, 3allMCaHHbICE B BHUJEC OOBIKHOBEHHOW M JECATHUYHOU
IpoOu, Yucla, 3aluCaHHble C MCIOJIb30BAHMEM apU(PMETUUYECKOTO KBAJIPATHOIO
KOpHSI, KOpHEH cTerneHu 0oblie 2;

e naxoauth HOJI u HOK uwmcen pazHbpiMu criocobamMu U UCIOJIB30BaTh UX TPU
pelieHuuy 3aady;

® BBINOJHSATH BBIYUCIICHUS M TPEOoOpa30BaHUSI BBIPAKEHUN, COJEPIKANUX
NEeUCTBUTENIHLHBIC YKCIIa, B TOM YUCJIE KOPHU HATYpaIbHBIX CTETICHEH.
B noBcegHeBHOM KU3HU M NIPU U3YUYEHUHU IPYTUX NMPeIMeTOB:

® BBINOJHATh U OOBSCHATH PE3yJIbTAaThl CPABHEHUS PE3YyJIbTATOB BBIYMCICHHUI
IpU pelieHnd TPAKTUYECKUX 3a7ad, B TOM YHCIe NPHUOJMKEHHBIX BBIUMCIICHHM,
UCIIOJIb3YS pa3Hble CIIOCOOBI CPAaBHEHMI;

® 3aMKCHIBaTh, CPABHUBATH, OKPYTJISTh YHCIOBBIE JTAHHBIE PEAIbHBIX BEJIUYUH C
UCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

® COCTaBJISITH W OIICHUBATh Pa3HBIMU CIIOCOOAMU YHWCJIOBBIE BBIPAKECHHS TPH
pEIICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 APYTUX yU4eOHBIX MPEIMETOB.
ToxnaecTBeHHBIE IPe00pa30oBaAHNS

e CBOOOAHO OMEPHPOBATH TMOHSATUSMU CTENEHH C MEIbIM H  JPOOHBIM
MOKa3aTeNeMm;

® BBINOJHATH JIOKA3aTEJIbCTBO CBOMCTB CTENEHU C LEJIBIMA U JIPOOHBIMU
MOKa3aTeNsIMU;

® OINEpPUPOBATh MOHITUSMH «OJHOWIECH», «MHOTOWIEH», «MHOTOWIEH C OJHOM
NEPEMEHHOW», «MHOTOWIEH C HECKOJbKHUMHU TEPEMEHHBIMU», KO3(P(UIINEHTHI
MHOTOYJI€HA, «CTaHJAApTHAsl 3allChb MHOTOWIEHA», CTENEeHb OJHOWICHA W
MHOTOYJICHA;

e CBOOOJHO BIIQJIETh NpPUEMaMH MpeoOpa3oBaHMsl 1LEJIbIX U APOOHO-
pallMOHATILHBIX BBIPAXKEHUMH;

® BBLINOJIHATH PA30KEHUE MHOTOWICHOB HA MHOKUTENU Pa3HbIMU CIIOCOOaMHU, C

HCIIOJIb30BaHUEM KOMOMHAIIMN Pa3IMUHbIX TPUEMOB;



® 1CIOJIB30BaTh TeopeMy Buera u TeopeMy, oOpaTHyro Teopeme Buera, nis
IIOMCKa KOPHEMN KBAAPaTHOI'O TPEXUWICHA U JUIA PELICHUs 3a1ad, B TOM YUCIe 3a1a4
¢ mapaMeTpaMH Ha OCHOBE KBaJpPaTHOI'O TPEXWICHA,;

® BBINOJIHATH JICJICHUE MHOTOYWICHA HA MHOT'OWIEH C OCTAaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBAJAPAaTHBIX KOPHEH U KOPHEN CTEIIEHH N;

® BBHINOJHATH MPEoOpa3oBaHUsl BBIPAXKEHUM, COAEpKALIUX KBaJpaTHbIE KOPHH,
KOPHHU CTEIICHU N,

e CBOOOJTHO  ONEPUPOBATH MOHATHSIMHU  «TOXJIECTBO», «TOXKAECTBO Ha
MHOKECTBEY, «TOXKIECTBEHHOE NTPE0OPA30OBAHUEN;

® BbLIITOJHATH Pas3JINYHbIC Hp606p330BaHI/ISI BBIpa)KeHHfI, COACpIKAIINUX

MOJIyJII/I.(JF)‘ = x*

B noBceaHeBHOM KU3HU M NIPU U3YUYEHUHU IPYTUX NMPeIMETOB:

® BLHINOJHATH MpPeoOpa3oBaHUsl U JCHCTBUS C OYKBEHHBIMH BBIPAKEHUSMH,
YHCIIOBbIE KOA(PPUIIMEHTHI KOTOPBIX 3aITUCaHbl B CTAHJAPTHOM BH/IE;

® BBHINOJHATH MPE0OpPa30BaHUs PAIIMOHATIBHBIX BBIPAXKEHUM MPU pElICHUHU 3a1ad
JIpYyruX y4eOHBIX MPEAMETOB;

® BBINOJIHATH IPOBEPKY MPaBIONOA00Us HU3NISCKUX U XUMUUYECKUX (HOpMYIT Ha
OCHOBE CPAaBHEHUS Pa3MEPHOCTEN U BAJIECHTHOCTEH.

YpaBHeHUs1 1 HEPABEHCTBA

e CB0OOAHO OMEPHUPOBATH MOHATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUIILHBIC
YPaBHEHUST W HEPABCHCTBA, YPaBHEHUE, SBISAIOLIEECS CIEICTBUEM JPYroro
YpPaBHEHUS, ypaBHEHHUs, PABHOCWJIbHBIE HAa MHOXECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHusl ypaBHEHHUI;

e pemaTh pa3Hble BUJbl YPAaBHEHUIl U HEPABEHCTB U UX CUCTEM, B TOM YHUCIE
HEKOTOpbIe ypaBHeHHS 3 W 4  cTeneHed, JApoOHO-pallMOHAIBHBIE U
UPpALMOHAIIBHBIE;

e 3HATh TeOpeMy Buera /i1 ypaBHEHHUI CTEIEHU BbILIE BTOPOU;

® [OHMMATh CMBICI TEOPEM O PAaBHOCWIBHBIX W  HEPABHOCUJIIbHBIX

peoOpa3oBaHUAX YPABHEHUIN U YMETh UX JOKA3bIBATh;



® BIAJETh Pa3HbIMU METOJAMU PEIICHUS YPaBHEHHI, HEPABEHCTB U UX CHUCTEM,
YMETh BBIOUPATh METO]I PEIIEHHUs] U 0OOCHOBBIBATh CBOM BBIOOD;

® UCIIOJIb30BaTh METOJl MHTEPBAJIOB JJIA PELICHUS HEPABEHCTB, B TOM YHUCIE
IpOOHO-PAlIMOHATIBHBIX U BKJIIOYAIOUIUX B Ce0sl MppallMOHAIbHbBIE BBIPAKEHNUS;

e pemath anreOpanyeckue ypaBHEHUS M HEPaBEHCTBA M HUX CHUCTEMBI C
napaMeTpaMu aareOpandeckuM U rpauueckuM MeToJaMu;

® BIAJETh PA3HBIMU METOJAMHM J1I0KA3aTEIbCTBA HEPABEHCTB;

® pelaTh ypaBHEHUS B LEJbIX YHUCTAX;

e u300pakaTb MHOXXECTBAa Ha IUJIOCKOCTH, 3aJaBaéMble  YpaBHEHUSIMU,
HEPABEHCTBAMU U UX CUCTEMAaMH.
B noBceqHeBHOM KM3HU M TP U3Yy4YEeHHUH JAPYTUX NPeAMETOB:

® COCTaBJISITh W pellaTh YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMbI MPHU PEIICHUU
3a/1ay APYTUX yu4eOHBIX MPEIMETOB;

® BBHINOJHATH OIEHKY MPaBAOINOA00US pe3yJIbTaTOB, MOTYyYaeMbIX MPU PEIICHUU
pa3IUYHBIX YpPAaBHEHHM, HEPABEHCTB M MX CHUCTEM IpPHU DPEIICHUU 3aJad JPYyrux
y4eOHBIX MTPEIMETOB;

® COCTaBIJISTH M pellaTh YpPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MpU PEIICHUH
3a/1ay APYyTUX yu4eOHBIX MPEIMETOB;

® COCTaBJISITh ypaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, OIMUCHIBAIOIINE
pEaNbHYIO CUTYALMIO0 WM MPUKIAJHYK 337ady, MHTEPIPETHUPOBATH IOIYYEHHBIE
pE3yNbTATHIL.
DyHKIUMN

e CBOOOJHO oOmepUpOBaTh MOHATHSAMH:  3aBUCHUMOCTb, (DYHKLIMOHAJIbHAS
3aBHCHMOCTb, 3aBUCUMas U He3aBUCUMas IIepeMeHHbIe, PYHKIIUS, CIOCOOBI 3aJaHHs
(GyHKIMH, apryMeHT U 3HaueHue (yHKIUHU, 00JacTh ONpPENEICHUS U MHOMXKECTBO
3HaueHUs  (yHKUMHM, HyId  (QYHKOAHA, TPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb  (DYHKIIHH, HauOoJpLIEE W HAaWMEHbIIEEe  3HAYCHUS,
YETHOCTH/HEUETHOCTh (YHKIIUU, MNEPUOJUYHOCTh (PYHKUHUH, Tpaduk (QyHKIUH,
BEpPTHKaJIbHAs, TOPU30HTAIbHAS, HAKIIOHHAS! ACUMIITOTHI; IpaUK 3aBUCUMOCTH, HE

SBJISTIOLIENCS] QYyHKIIHEH,



e cTpouTh rpaduku (QPyHKUMI: TUHEHHOW, KBaJIpaTUYHOM, TPOOHO-TUHEUHOMH,
CTETIeHHO#! TIPH Pa3HBIX 3HAUEHUAX MoKasaTens crenedy, Y =/X;

e HCIOJB30BaTh NpeobpasoBanus rpaduxa pyukmuu Y= (X) nng mocrpoenus
rpadukoB Gyukuuii ¥ =2af (kx+b)+c.

® aHAJIM3MPOBaTh CBOWCTBA (GYHKUMA M BHUJ rpaduka B 3aBUCUMOCTH OT
napameTpoB;

e CBOOOJHO OMNEPUPOBATH MOHATHUSAMHU: TOCIENOBATEIbHOCTh, OTrpaHUYECHHAS
OCJIEIOBATENIbHOCTD, MOHOTOHHO BO3pacTaronas (yObIBaromasi)
NOCJIEIOBATENIbHOCTD, MIPEIe OCIe0BaTeIbHOCTH, apru(pMeTHIYecKas mporpeccus,
reoOMeTpuYecKasi MpOrpeccHsi, XapaKTePUCTUUYECKOE CBOMCTBO apu(METUUYECKOU
(reoMeTpruYeCcKOM) MPOTPECcCuu;

® UCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU JJis1 BbIBoja (opmyd,
JI0Ka3aTeIhCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3aa4 Ha JEIUMOCTb;

® 1ICCIIEIOBATH MOCIEN0BATEIbHOCTH, 3aIaHHbIE PEKYPPEHTHO;

® pematbh KOMOMHUPOBAHHbBIE 3a7a4d Ha apu(METUUYECKYI0O U T€OMETPUUYECKYIO
IPOTPECCHUHU.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® KOHCTPYHMpPOBATh W HCCIENOBaTh (DYHKIIMH, COOTBETCTBYIOIIWE peaIbHBIM
mpoleccaM M SBJICHHSIM, HMHTEPHPETUPOBATh IOJYyYEHHBIE PE3yIbTaThl B
COOTBETCTBHHM CO CIIEUU(PUKON UCCIIEyeMOro MpoLecca Uil sIBICHHUS;

® UCMOJb30BaTh TIpadUKU 3aBUCUMOCTEH JJIS HCCIIENOBaHHUS  pEabHBIX
IIPOLIECCOB U SIBJIICHUN;

® KOHCTPYHMpPOBaTb M HCCIEAOBaTh (PYHKIMHM TPU pPELIEHUH 3a7ad JApYTux
y4eOHBIX PEIMETOB, UHTEPIPETUPOBATH MOITYUCHHbIE PE3YIbTaThl B COOTBETCTBHU
co cnenudukoit yaeOHOTro mpeaMera.

CraTtucTuka M TeOpUsi BePOSITHOCTEH

e CBoOOAHO OMepHUpOBaTh MOHATHSAMH: CTOJOYATHIE M KPYIrOBbIE JAHArpaMMBI,
TaONMUIBl  JaHHBIX, CcpeaHee apudmeTuyeckoe, MeauaHa, HauOojbllee U
HauMEHbLIEE 3HA4YEHMsI BBIOOPKH, pa3Mmax BBIOOPKH, JUCIEPCUS U CTAHIAPTHOE

OTKJIOHCHHC, CquaﬁHaH HN3MCHYUBOCTD,



e BbIOMpaTh HauOoznee YIOOHBIH crmoco0 mMpeacTaBieHUs HWHGOpMAaIUH,
aJICKBATHBIN €€ CBOMCTBAM U LICJISIM aHAJIN3a;

® BBIUKCIISATH YUCIOBBIE XapaKTEPUCTUKU BEIOOPKU;

e CBOOOJHO ONEpUPOBATh MNOHATUSAMU: (AKTOpPHA 4YHUCIA, NEPECTAHOBKH,
COUETaHUs U pa3MelleHus, TpeyroabHuk Ilackans;

e CBOOOJHO OINEPUPOBATH MOHATUSMM: CIyYalHBIA OIBIT, CIy4alHBIA BHIOOD,
UCIBITAHUE, DJJEMEHTapHOe ciyyailHoe coOblTue  (MCXOJ), KJIaCCHYECKOoe
OIpeJIelIeHHe BEPOATHOCTH CIYYaWHOTO COOBITHS, ONEpAlMM HaJa CIy4alHBIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

® CBOOOJIHO OINEPUPOBATH MOHATUSMM: CIyYalHBIA OIBIT, CIy4alHBIA BHIOOD,
UCIBITAHHUE, DJJEMEHTapHOE Cciy4yailHoe coObiTue  (MCXOJ), KJIacCHYeCcKoe
OTpeJICTICHHE BEPOATHOCTU CIYyYaWHOTrO COOBITHSA, OMEpaluu Haja CIy4aiHbIMH
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATH IPUMEPHl CIyYalHBIX BEJIWYHMH, M BBIYHMCIATH HUX CTATHCTHYECKHE
XapaKTEPUCTHKH;

® UCHOJb30BaTh (POPMYJbl KOMOMHATOPUKM INpPU PELICHMH KOMOMHATOPHBIX
3az1ay;

® pelIaTh 33/a4d HAa BBIYMCIICHHE BEPOSITHOCTH B TOM YHCIIE C UCIOJIB30BAHUEM
dbopmyi.

B noBceqHEeBHOM »KM3HU U IPH M3YYEHHUH JAPYTUX NPEAMETOB:

® NIPEJCTAaBIATh MH(GOPMALMIO O PEAIbHBIX IMPOLEccax U SBJICHUIX CIOCOOOM,
aJICKBAaTHBIM €€ CBOMCTBAM U L€ UCCIIEOBaHUS;

® AHAJIM3MPOBATh W CPAaBHMBATh CTATUCTHUYECKHE XAPAaKTEPHUCTUKH BBIOOPOK,
IOJIyYEHHBIX B IMPOLIECCE PELICHUs MNPUKIAAHONW 3aJaud, H3YUYEHUS pPEaJbHOIO
SBJICHUS, PELICHUS 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB;

® OILICHHWBAaTh BEPOATHOCTb PEAIbHBIX COOBITHM M SBICHUNH B PA3IUYHBIX
CUTyaLUsX.

TexkcToBbIe 3a1a4n

e PemaTe mnpocThle M CIOXHBIE 3aJadyd, a TaKXKe 3aJaud IOBBILIEHHON

TPYAHOCTH U BBIIEIATh HX MAaTEMAaTUYECKYIO OCHOBY;

® DPACIIO3HAaBAaTh PAa3HbIC BUAbLI K THUIIBI 3aJa4,



® IICMOJIB30BaTh pPa3HbIe KPATKUE 3aMUCH KaK MOJEIHM TEKCTOB CJIOXKHBIX 3a7a4 U
3a/1a4 TOBBIIMICHHOW CJIOKHOCTH JUIsl MOCTPOCHUSI TTOMCKOBOM CXEMBI M PEIICHUs
3a/1a4, BEIOMPATh ONTUMAIIBHYIO JIJISi pacCMaTpUBaeMOM B 3a/1au€ CUTyalluud MOJIEIb
TEKCTa 3a/1a4u;

® pas3nuyaTh MOJENIb TEKCTa W MOJIENb PEIIeHUs 3aJaud, KOHCTPYHPOBATH K
OJIHOM MOJIENU PEILIECHUS CIOKHBIX 3a/1a4 pa3Hble MOJEIHN TEKCTa 3a/auH;

® 3HATh W MPUMEHATH TPU crocola Moucka pemieHus: 3aaad (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBUSI K TPEOOBAHUIO, KOMOMHUPOBAHHBIN);

® MOJIETUPOBATh PACCYKJCHUS MPU TMOUCKE PEIICHUs 3a7ad C MOMOIIbI0 Tpad-
CXEMBI,;

® BBIJICTISATD dTAIbl PEIICHUS 3a7a4l U COJICpKAaHNE KaXI0To dTarna;

® yMeThb BBIOMpATh ONTUMAIBHBIM METOJ PEIICHUsS 3a7a4ll U OCO3HABATh BHIOOP
METO/a, paccMaTpHUBaTh PA3IUYHBIE METOJbl, HAXOJUTh Pa3HBIC PEIICHUS 3a/Ja4H,
€CJIM BO3MOKHO;

® aHAJIM3UPOBATh 3aTPYIHEHUS MPHU PEIICHUHU 3a/1a4;

® BLHINOJHATH  pa3lidyHble  MpeoOpa3oBaHUs  NPENJIOKEHHOW  3ajayw,
KOHCTPYHPOBaTh HOBBIC 3a/1a4W U3 JIAaHHOM, B TOM YHUCJIe OOpaTHBIE;

® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3yNbTAaThl B 3ajade, HCCIEI0BAThH
MOJTyYE€HHOE PEIlICHUE 3a/1a4u;

® U3MEHSATh YCJIOBUE 3aJay (KOJMYECTBEHHbIE WM Kaue€CTBEHHBIC [[aHHBIE),
UCCIIeIOBAaTh M3MEHEHHOE MPe0oOpa30BaHHOE;

® AHAJIU3UPOBATh BCEBO3MOKHBIE CHUTYallMd B3aMMHOIO PACHOJOXKEHUS BYX
00BEKTOB ¥ M3MEHEHHE WX XaPAKTEPUCTHK MPH COBMECTHOM JIBH)KCHHH (CKOPOCTb,
BpEMs, PACCTOSIHWE) MPU PEIICHUH 3a7ad Ha JABUKEHUE ABYX OOBEKTOB KakK B
OJIHOM, TaK WU B MPOTHUBOIOJOXHBIX HAIMpPABICHUSIX, KOHCTPYUPOBATh HOBBIC
CUTyalluu Ha OCHOBE M3MEHEHUS YCIOBH 3a/1auu MpHU JBUKEHUH 10 PEKE;

® 1ICCIIE/IOBAaTh BCEBO3MOXKHBIE CUTYAIIMU MPU PEIICHUU 3a/1ad Ha JBXKEHUE TIO0
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

® pPCIIAaTh paBHOO6p33HBIe 3aJa4u «Ha 4aCTu»,



e pemath ¥ 0OOOCHOBBIBATH CBOE PEIICHHE 3a/1ad (BBLACIATH MaTEMaTHYCCKYIO
OCHOBY) Ha HaXOXJIEHHE YacTH YHWCJIa M 4YHCIa 10 €ro 4YacTd Ha OCHOBE
KOHKPETHOTO CMBbICIIa pO0H;

® OOBSCHITH UACHTUYHOCTD 3a7a4 PA3HBIX THUIIOB, CBSA3BIBAIOIINX TPU BEIIMYUHBI
(Ha paboTy, Ha MOKYIKH, Ha JBW)KCHHE), BBIICIATH OTH BEIMYWHBI M OTHOIICHUS
MEXIy HHMH, TPUMCHITh WX TIPH PEIICHUH 3a7a4, KOHCTPYUPOBAaTh COOCTBCHHBIC
3aJ1ay yKa3aHHBIX THUIIOB;

e BJIAJCTh OCHOBHBIMH METOJIaMH pCIICHHWs] 3a7a4 Ha CMECH, CIUIaBHI,
KOHIICHTPAIIMK, WCIIONh30BaTh WX B HOBBIX CHUTyalMsIX I10 OTHOIICHHIO K
U3YYCHHBIM B IPOIIECCE OOyUCHHUS,

e pemiath 3aja4d Ha TPOILEGHTH, B TOM 4YHUCIE, CIIOXKHBIC TMPOICHTHI C
000CHOBaHUEM, HCIIONIB3Ys Pa3HbIe CIIOCOOBL;

® pelraTh JIOTHYECKHME 3aJladyd Pa3HbIMU CIIOCOOaMH, B TOM 4HCIIC, C JBYMS
0JIOKaMH U ¢ TpeMs OJIOKaMH JTAHHBIX C TTOMOIIBIO TAOJIHII;

® pemath 3aJayd MO0 KOMOWHATOPUKE U TEOPUU BEPOATHOCTEH Ha OCHOBE
UCIIOJIb30BaHUS U3YUYEHHBIX METOJIOB M1 OOOCHOBBIBATH PEIIICHUE;

® pelIaTh HECJIOKHBIE 3a]Ja4H 10 MATEMAaTUYECKON CTaTUCTHUKE;

® OBJIAJETh  OCHOBHBIMHM  METOJAMH  pEIICHHUS  CIOKETHBIX  3ajay:
apupMeTHIeCKU, anreOpanyeckuii, mepedop BapHUaHTOB, T'€OMETPUYCCKHM,
rpadudeckuii, MPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YYECHHBIMH CUTYAIIUAX.

B noBceHeBHOI KU3HU U IPU U3YYEHUH JAPYTUX NPEeIMETOB:

® KOHCTPYHMPOBATh HOBBIE ISl JTAHHOM 3a/ladyd 3aJadHble CUTYaIlMH C YYETOM
pEaNbHBIX XapaKTEPUCTUK, B YaCTHOCTH, NP PEHICHUU 3a]lady Ha KOHICHTpPAIIUH,
YYUTHIBATh TUIOTHOCTH BEIECTBA; PENIaTh W KOHCTPYHUPOBATH 3a/ladyd Ha OCHOBE
pPacCMOTpPEHHUs pEalbHBIX CHUTyallWid, B KOTOPBIX HE TpeOyeTcs TOYHBIM
BBIYUCITUTEIBHBIA PE3YIIbTAT;

e pemiath 3a7addl Ha JABWKCHHE 10 PEKe, paccMaTpuBasi pPa3HbIE CUCTEMBI
OTCUETA;

® KOHCTPYHMpOBATh 3aJladyHble CHUTyallud, NOPUOIMKEHHbIE K pEalbHOU
JNEUCTBUTEIILHOCTH.

HcTropust MaTeMaTUKHU



1) ymeHue paboTaTh C MaTEMAaTHYECKUM TEKCTOM (CTPYKTypHUpPOBaHHE,
M3BJICYEHUE HEOOXOAMMOW HH(POpPMAIMK), TOYHO W TPAMOTHO BBIPAXKATH CBOU
MBICJIM B YCTHOW M TUCbMEHHOM peuH, MPUMEHSSI MATEMAaTHYECKYI0 TEPMHUHOJIOTHIO
U CHUMBOJIUKY, UCIOJIb30BaTh pa3JIMYHbIe S3BIKK MAaTEMaTHKU (CJIOBECHBIMH,
CUMBOJIMYECKHUH,  rpaduyeckuil),  OOOCHOBBIBATH  CYXKJICHHs,  IPOBOJUTH
KJIacCU(UKAIUIO, TOKA3bIBATh MATEMATUYECKHUE YTBEPKICHUS;

2) BnageHue 0a30BBIM TOHITUHHBIM alapaToM: HMETh NPEICTABICHHE O
qyclie, BJIQJCHUE CHUMBOJBHBIM SI3BIKOM aireOpbl, 3HAHUE DSJIEMEHTAPHBIX
(G YHKIHOHATBHBIX 3aBUCUMOCTE, dbopmupoBaHue MIPEICTaBICHUM 0
CTAaTHUCTHYECKHX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O PA3IUYHBIX CIIOCO0AX MX
U3y4deHHusi, 00 OCOOCHHOCTSX BBIBOJAOB W TPOTHO30B, HOCSIIHUX BEPOSTHOCTHBIN
Xapakrep;

3) yMecHHME BBINOJHATH aireOpanyecKre MpeoOpa3oBaHUs PaIMOHATLHBIX
BBIPOKEHUM, MPUMEHATh MX JUISI pEelIeHHs] YYEOHBIX MaTeMaTHYeCKHX 3ajad |
3a/1ay, BO3HUKAIOIINX B CMEKHBIX YYEOHBIX MpeMeTax;

4) yMeHHE MOJB30BATHCA MATEMATHUYCCKUMH (GOPMYJIaMH M CaMOCTOSTEIBHO
COCTaBIIATh (POPMYJIBI 3aBUCUMOCTEH MEXy BEIMYMHAMH HA OCHOBE 0000OIICHUS
YACTHBIX CIIy4aeB U DKCIIEPUMEHTA;

5) yMeHue periath JMHEHHbIC M KBaJpaTHbIC YPaBHEHUS M HEPaBCHCTBA, a
TakKe MPUBOAMMBIE K HUM YpPaBHCHHs, HEPABEHCTBA, CHUCTEMBI; MPUMEHSATH
rpadudeckre TPEACTABICHHUS IS PEIICHWS W HWCCIACAOBAHUS YpaBHEHUH,
HEPaBEHCTB, CUCTEM; MPUMEHSATDH MOTYYECHHBIC YMEHHSI IS PEIICHUS 3a7a4 U3 Ma-
TEMAaTHUKH, CMEKHBIX MPEMETOB, MPAKTHKH;

6) oOBIaJeHWE CHUCTEMOW (PYHKIIMOHAIBHBIX IOHATHH, (YHKIIMOHAIBHBIM
S3BIKOM W CHUMBOJIMKOW, yMEHHE CTPOWTHh Tpaduku (YyHKIHUHA, OMHCHIBATH HUX
CBOWCTBA, WCMOJL30BaTh (YHKIMOHATHHO-TpAadUIECKAE TPEICTABICHUS IS
OTMCAHWSI ¥ aHAJIN3a MAaTEMAaTHYECKHX 3a/1ad U PEATbHBIX 3aBUCUMOCTEH;



7) OBIaJCHWE OCHOBHBIMH  CIIOCOOAMH  MPEICTABICHHUS W aHalIHW3a
CTAaTHUCTUYECKUX JaHHBIX; YMEHHE pemiaTh 3aJaud Ha HAXOXKICHUE YacTOThl WU
BEPOSITHOCTU CIyYalHBIX COOBITUH;

8) yMeHHMe NUPHMEHATHh HW3YYCHHBIC IIOHATHS, PE3yJbTaThl W METOJbI IPH
pEIICHUH 3a7a4 M3 Pa3IMIHbBIX Pa3/IesioB Kypca, B TOM YHCIIE 3a71a4, HE CBOISIIUXCS
K HETIOCPEJICTBEHHOMY IPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

PanuonaabHbIe Yncia
Buinyckuux nayyumcs:

e IIOHMMATh OCOOCHHOCTH JACCATUYHON CUCTEMBbI CUMCIICHUS;

e BJIAJICTh IOHATHUSIMU, CBI3aHHBIMH C JISTUMOCTHIO HATYPATbHBIX YHCET;

e BBIpAXATh YHCJIa B DKBHBAJICHTHBIX (opMax, BBIOMpas HauoOoJjee
TIOJIXOJISIIYIO B 3aBUCUMOCTH OT KOHKPETHOH CUTYaIlNH;

e CPaBHHBATh M YIIOPSIOYMBATH PAIIMOHAILHEIC YUCIIA;

e BBINIOJIHATh BBIYMCIICHUS C PAIMOHAIBHBIMUA YHCIIAMH, COYETash YCTHBIC U
MUCHbMEHHBIC PUEMBI BEIYMCIICHUN, TPUMEHEHUE KAJIBKYJIATOPA;

e WCIOJb30BAaTh TOHATHUS M YMCHUS, CBSI3aHHBIC C IMPOMOPIIMOHATBEHOCTHIO
BCJIMYMH, TPOIECHTAMH B XOJE PCIICHHWS MaTeMaTHYeCKHX 3aja4 W 3a7a4 u3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TPAKTUICCKUE PACUCTHI.

Buinyckuuk nonyuum 603moxcHocmy.

o NO3HAKOMUMBCA C NO3UYUOHHLIMU CUCEMAMU CUUCIEHUS ¢ OCHOBAHUIMU,
omauynvimu om 10;

e yenyoums u pazeumev npeoCcmasieHus 0 HAMmypaibHbIX YUCLAX U CEOUCMBAX
oeumocmu;

o HAYUUMbBCS UCHONB308AMb NPUEMDBL,  PAYUOHATUSUPYIOWUE BbIYUCICHUS,
npuodpecmu NPUBLIUKY KOHMPOIUPOBAMb BbIUUCTEHUS, 8bIOUPAST NOOXOOAWUL 0I5
cumyayuu cnocoo.

JleicTBUTEIbHBIEC YHCIA
Buinycknux nayuumes:

e HCIIOJIb30BaTh HA4YaJIbHBIC IMPEJCTABICHHUS O MHOXKECTBE JCHCTBUTEIIHHBIX
quCen;

e BJIAQJCTh MOHATHEM KBAJIPATHOT'O KOPHS, IPUMEHSTh €TI0 B BEIYUCICHUIX

Buinyckuuk nonyuum 603mosicHocms:

e PA368UMb NPEeOCMAasieHue 0 YUcie U YUCTIOBbIX CUCTNEMAX OM HAMYPAIbHbIX
00 OelicmeumenbHbIX YUcesl; 0 POl bIYUCIIEHUN 8 Ye08e1eCKOl NPaAKmuKe;

o PA38UMb U YeryOUmMsb 3HAHUS O 0eCAMUYHOU 3ANUCU OeliICMBUMENbHBIX YUCE]
(nepuoouueckue u Henepuoouueckue opoou,).

HN3mepennsi, npuoJIMKeHUs], OLIEHKH
Buinycknuk nayuumcs:
1. ucronp30BaTh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTAPHBIC TIPEACTaBICHHUS, CBSI3aHHbBIC
C IpUOIMKEHHBIMY 3HAYCHUSIMU BEJTMYHH.
Buinyckuuk nonyyum 603moaxcHocms:
2. noHAMY, Umo YuUCIo8ble  OaHHble, KOMOpble UCNOAL3VIOMCS O

XapaxkmepucmuKu 00beKmMo8  OKPYIHCAIOULe20 mupa, A8nAI0OMCA
NpeuUMyujeCmeeHHo NPUOIUNCEHHBIMY, YMO NO 3ANUCU NPUOIUNCEHHBIX 3HAYEHUL,

cooepiHcauuxcs 8 UHGOPMAYUOHHBIX UCIOUHUKAX, MONCHO CYOUMb O NOSPEUHO CMU
NpUOIUIICEeHUS,
3. noHAmMb, YUMo NOCPEUWHOCMb PE3YTbMAMA GbIYUCIEHUL 00JHCHA OblMb



CoUMepuUMa ¢ NO2PeuHOCMbI0 UCXOOHBIX OAHHDIX.
AJire0OpaudecKue BbIPaKeHU s

Bvinycknuk nayuumces:

1. BnaneTh MOHSITHSIMHU «TOXKIIECTBO», «TOXICCTBEHHOE IMpeoOpa3oBaHUE,

pemats 3a7a4u, coaepskaiire OyKBeHHbIE JaHHBIS; padoTaTh ¢ popmyIamu;

2. BBITIOJHATH IMPE0OpPa30BaHMS BBIPAKEHUN, COAEPXKAIIMX CTEMEHU C IEIBIMA

MOKa3aTeNSIMU;

3. BBINOJHATH TOXKJICCTBEHHBIC MPEOOPA30BaHUs PAIMOHAIBHBIX BBIPAKCHHHA Ha
OCHOBE IPABWJI ICHCTBUN HAJl MHOTOYJICHAMMU;

4. BBITIOJIHATH PA3JI0OKEHUE MHOTOWICHOB HA MHOXHUTECIIH.

BoinyckHuk noayuum 603MONCHOCb !

5. Hayuumvcsa  bINOAHAMb  MHO2OULA208ble  NPeoOPA308AHUS  PAYUOHATILHBIX
BbIPAICEHUL, NPUMEHSAS UUPOKULL HADOP CNOCOD08 U NPUEMO8,

6. npumenamev mooicOoecmeennvle npeoopPazosanus ONsl peuleHus 3a0ay U3

PA3UUHBIX paszoenos Kypca (Hanpumep, ons HAX04COeHUs
HaUbOIbLULE20/HAUMEHBULE2O 3HAYECHUSL BLIPANCEHUSL).
YpaBHeHus

Buinyckuux nayyumes:

1. pemaTh OCHOBHBIC BUJIbI PAIlMOHAIBHBIX YPABHCHUM C OJTHOW IEPEMEHHOM;

2. TIOHMMAaTh YypaBHEHHWE KaK BaKHEHUIIYyI0O MaTEeMaTHYECKYH0 MOJACIb IS
OTHMCAHUS M U3YUYEHUS pa3HOOOpa3HBIX PEATbHBIX CUTYAIIMH, PeIIaTh TEKCTOBBIC
3a/1a9M alreOpanvdeckKuM METOIOM;

3. NpuUMEHATh TpaduyecKhe TMPECTaBICHUS IS HCCICIOBAHHUS YpPaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Buinyckuuk nonyuum 603mozicHocms.:

4, osn1adems cneyuarbHbIMU NPUEMAMU PelleHUsl YPABHEHUL, Y8ePEeHHO NPUMEHAMb

annapam YpasHeHull O peuweHUs pa3Ho0OPAsHbIX 3a0ad U3 Mamemamuxi,

CMEIICHBIX NPEOMEMO8, NPAKMUKIU,

5. npumensamo epaguueckue npeocmasieHus 0Jisl UCCIe008aAHUSL YPABHEHUL, CUCTeM

ypasHenuil, cooepaicaujux Oykeennvle Kodghuyuenmol.

HepaBencrsa.

Buinycknux nayuumes:

1. moHMMaTh ¥ TPUMEHITh TEPMUHOJOTHUI0O U CHUMBOJUKY, CBS3aHHBIE C
OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

2. pemiath JTUHEHHbIE HEPABEHCTBA C OJTHON MEPEMEHHOM M UX CUCTEMBI; peliaTh
KBa/IpaTHBIC HEPABEHCTBA C OMOPOM Ha TpaduuecKue MpeaCcTaBICHNUS,

3. TpUMEHSTH anmapaT HEPABEHCTB JIJIs PEIICHHS 33/7a4 M3 Pa3IUYHBIX Pa3/eioB
Kypca.

Buinyckuuk nonyyum 603mMo#CHOCMb HAYUUMBCAL:

4. paznoobpazuHbiM NPpUEMAam 00Ka3amenbCmea HepaseHCcme, Y8epeHHO NPUMEHAMb
annapam Hepasencms 0Jisl peuleHus pazHo0OpPA3HbIX MaAmMeMamudecKux 3a0ay u
3a0a4 U3 CMENHCHbIX NPEOMemos, NPaAKMUKU,

5. nmpumensamv epaguueckue npeocmasieHus OJsl UCCAe008AHUSL HEePABEHCMS,
cucmem HepageHcmas, cooepicauiux OyKeeHHvle KO3 guyueHmeol.

OcHoBHbIe OHATHSA. YKc10BbIe QyHKIIMH.

Buinycknuk nayyumcs:

1. moHWMAaTh W WCMOJL30BaTh (DYHKITMOHAIBHBIE TIOHATHS M S3BIK (TEPMUHBI,



CUMBOJIMYECKHE 0003HAUCHMUS);
2. CTPOUTH IpaQUKU 3JIEMEHTAPHBIX (PYHKLWWA; UCCIEI0BATh CBOMCTBA YMCIOBBIX
GyHKIMI HA OCHOBE U3YUYEHUSI IOBEACHUS UX TPa(UKOB;
3. MOHUMATh (PYHKIIMIO KaK BaKHEUIIYI0 MAaTEMAaTUYECKYI0 MOJENb Il OMTUCAHUS
MIPOIIECCOB U SIBJICHUM OKPYKAIOIIET0 MHUpPa, MPUMEHATh (DYHKIIMOHATBHBIN SI3BIK
JUISl OTTUCAHUS U MUCCIICIOBAHUS 3aBUCUMOCTEH MEX Y (PU3NUECKUMU BETMUMHAMU.
Buinycknuk nonyuum 603M0M#CHOCMb HAYYUMBCSL:
4. npoeooums UCcre008aHus, CEA3AHHbIE C U3VYEHUEM CEOUCME (DYHKYUL, 8 MOM
yuciue ¢ UCNONb308aAHUEM KOMNbIOMepa,; Ha OCHO8e 2paghuKo8 u3y4eHHblX QyHKYUll
cmpoums  Oojlee  CNOJCHble  epauku  (KYCOUHO-3a0aHHble, C
«BLIKOJIOMBIMUY MOUYKAMU U M. N.);
5. ucnonv3oeamv QYHKYUOHANbHBIE NPEOCMABIEHUs U CBOUCMBA (DYHKYUL O
PeueHUss MamemMamudecKux 3a0ay U3 paziuiHsix pazoenos Kypca.
YucsoBble M0C/I€10BATEIbHOCTH.
Buinycknuk nayuumcsi:
1. moHMMaTh W HCMOJB30BaTh S3BIK  IOCJEAOBATEIBHOCTEH  (MepMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHS);
2. TpUMEHATh (GOPMYJIBI, CBSI3aHHBIE C apU(DMETHYECKOH U TEOMETPUYECKOMU
MPOrpEeCCUsIMH, M amnmapar, CQOPMHUPOBAHHBIN MPU U3YUYEHUU JPYTUX Pa3IeiioB
Kypca, K pPEUICHUIO 3a/ady, B TOM YHUCIE C KOHTEKCTOM W3 pEajJbHOM >KHU3HH.
Buinycknuuk nonyuum 603mo#CHOCMb HAYYUMBCSL:
3. peuwiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEeM POPMYN N-20 YleHA U CYMMbl
nepevixX N YleH08 apupmMemuyeckou U 2eOMempuiecKol npoepeccutl, NPUMeHss npu
9MOM annapam ypasHeHul U HepaseHcms;
4. nonumamsv apu@memuueckylo U 2eoMempuyeckyio npocpeccul Kaxk @QyHKyuu
HamMypaibHo20 — apeyMenma,  C6A3bl8amb  ApUPMemuyeckyio  npospeccuro ¢
JIUHEUHBIM POCMOM, TEOMETPUUECKYI0 — C IKCHOHEHYUAIbHBIM POCHIOM.
OnucareqbHasi CTATHCTHKA
Buinycknuk nayuumces
1. ucnonb30BaTh MPOCTEHININE CTIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTUIECKUX
JAHHBIX.
Buinyckuuk nonyyum 603moaxicHocms
2. npuobpecmu NepPEOHAYANIbHBIL ONbIM  OpeaHu3ayuu cobopa OamHBLIX NpU
npo8edeHUU Onpoca 00WeCmE8eHH020 MHEHUS, OCYUWeCmEIsimb UX AHAIU3, npeo-
CMAsIAms pe3yabmamsl ONpoca 6 8uoe maodauysl, OUASPAMMbI.
Cay4aiiHble cOOBITHSI M BEPOSTHOCTh
Buinycxknuk nayuumcs
1. HaxOAUTH OTHOCUTEJIBHYIO YaCTOTY U BEPOSATHOCTH CIyYailHOTO COOBITHSI.
Buinycknuk nonyuum 603moxicHOCmb
2. npuobpecmu onvim NPOBeOeHUs. CIYUAUHbIX IKCNEPUMEHMO8, 8 MOM 4ucie, C
NOMOUWBIO KOMNBIOMEPHO20 MOOENUPOBAHUS, UHMEPRPEMAayUu Ux pe3yabmanos.
KomOunaTropuka.
Buinycxknuk nayuumcs
1. pemate KOMOWHATOpPHBIE 3aJa4d Ha HAXOXKJACHHE 4dYHCIa OOBEKTOB WIIH
KOMOMHAIUH.
Buinycknuk nonyuum 603moxicHocmb:
2. HaAyuumvcs HeKOMOPbIM CHeYUANbHbIM NPUEMAM peuleHUs KOMOUHAMOPHBIX



3a0au.

3. Conep:xanue yueOHOTo Kypca mo ajredpe B 7-9 kiaccax

TaGuiiia TeMATHECKOrO PaCTIPE/IE/IeHUs KOIHHECTEA JAC0B HA H3YHCHHE PA3/eNoB
Komieetso wacon
_ Pabouan nporpawya o wnaccan |
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Auredpa

Yucaa

PanmnonajabHbIe yHCIa

MHOXeCTBO palMoHaNbHBIX uHceld. CpaBHEHHE pallMOHAIBHBIX YHCEN.
JleficTBHsST C pallMOHAIIBHBIMU YHCIaMU. [IpedcmasieHue payuoHAIbHO20 YUCIA
oecamudnol Opoowvio.

HppauuonanbHbie YucIa

Ilousitue HPppadrOHAJIbHOI'O YHCJIA. Pacnio3naBanue HppanrOHAJIbHBIX YHUCCII.

[Tpumeps! noKa3aTenbCTB B anredpe. MppannoHaabHOCTh YHCIa V2. [IpumeHenue B
reomerpun. CpasHnenue uppayuonanivhwvlx uucen. Muoocecmseo OelicmeumenbHvlx
yucei.

TosxkaecTBeHHbIE IPe00Pa30BaAHUA



YucaoBbie 1 OyKBEeHHbIEC BIPAKEHUSI

Brlpaxxenne ¢ nepeMmeHHOM. 3HadueHue BbIpaxkeHHs. IloacTaHoBKa
BBIPAKEHU I BMECTO MTEPEMEHHBIX.

Ilesble BbIpaKeHUs

CreneHp ¢ HaTypalbHBIM I[OKa3aTeleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPA)KEHUH, COAEPKAIINX CTEIIEHHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHowneH, MHoOrowieH. JI€HCTBHS C OJHOWIEHAMM W MHOTOWICHAMH
(cmoskeHHe, BBIUMTAHUE, YMHOXeHHE). DOpMysbl COKpPAIIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaJpaTOB, KBaJApaT CyMMBbl M pa3sHOCTH. Pa3nokeHMe MHOrO4iIeHa Ha
MHOKHUTEJIU: BIHECEHHE O0IIEro MHOKUTENS 32 CKOOKU, epynnuposKa, npumeHeHue
Gopmyn  coxkpaujenHo2o yMHodiceHusa. Keaopamuwiti mpexunen, pasznodicenue
K8AOpAMHO20 MPexXUNeHa Ha MHOMCUMEU.

JApo0Ho-panuoHaIbHbIE BHIPAKEHUS

Crenenp ¢ 1enbiM  mokazateneMm. [IpeoOpa3zoBanue JpOOHO-TUHEHHBIX
BBIDOKCHUIN:  CJIOXKEHHE, YMHOXXEHHE, JeleHue. Aneebopauueckas  O0poob.
Jonycmumvsie 3nHaueHus nepeMeHHvIX 8 OpPOOHO-PAYUOHANILHLIX GbIPANCEHUSX.
Cokpawenue ancedbpauveckux opobet. Ilpusedenue aneebpauveckux opodeu K
obwemy 3Hamenamento. [lelicmeus ¢ aneeopaudeckumu Opobamu: crodiceHue,
8bIUUMAHUe, YMHOJCEHUE, OelleHue, 8036e0eHUe 8 CMENeHb.

IIpeobpaszosanue vipasicenutl, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

ApubmMeTnyeckuii KBaJpaTHBI KopeHb. [IpeoOpa3oBaHue BBIpAKEHUH,
coAepKalux KBaJApaTHbIE KOPHU: YMHOXKEHUE, IECJICHHUE, BBIHECEHUE MHOXKHUTEIS
U3-TI0J1 3HaKa KOPHS, GHeCeHue MHOMCUmeins noo 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBeHcTBa

UucnoBoe paBeHCTBO. (CBONCTBA YHUCIOBBIX pPABEHCTB. PaBeHCTBO C
MIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHeHMsT W KOpHSA  ypaBHeHMs. [Ipedcmaenenue o

pasHocunvhocmu  ypasuenui. QOobracmv  onpeodenieHus  ypasHeHus  (0baacmo



00Ny CMUMbIX 3HAUEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHeHHE U €er0 KOPHHU

Pemenne nuHeWHBIX ypaBHEHWU. Jlumelinoe ypaeueHue ¢ napamempom.
Konuuecmeo kopneu numetinoco ypasnenus. Pewenue numnetinvix ypasuenuu c
napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHH

KBanpatusie ypaBHeHus. HenosHble KBajipaTHbIE ypaBHEHUS. JIUCKPUMUHAHT
KBaJpaTHOro ypaHeHus. dopmyna KopHeH KBaapaTHOrO ypaBHEHUs. Ieopema
Buema. Teopema, obpamnas meopeme Buema. Pemienue  KBaJpaTHBIX
ypaBHEHMI:UCIIOJIb30BaHUE (HOPMYJIBl JJIE HAXOXKJEHUS KOpHEW, epaghuueckuti
MemooO peuwieHus, pa3lodceHue Ha MHOMCUmenu, noobop KOpHell ¢ UCNONb308AHUEM
meopemvl Buema. Konuuecmeo xopHeii K8aOpamno2o ypasHeHus: 6 3a8UCUMOCHU
om e2o Ouckpumunanma. bukeadpamnvie ypasmenus. Ypasuenus, ceooumbvie K
JIUHEUHbIM U KéaopamHviM. Keaopamusie ypagueHus ¢ napamempom.

/{po0HO-panuoHaIbHbIE YPABHCHUA

Pemennie mpocredmmx apoOHO-TUHEWHBIX ypaBHEHHMH. Pewenue 0pobHO-
DPAYUOHATLHBIX YPAGHEHU.

Memoouvl pewienus ypagHeHuii: Memoovl PAGHOCUNbHBIX NpeobpazoeaHull,
Memoo 3aMeHbl nepemMeHHOU, epaguueckuti memod. Hcnonvsoganue ceolicms

@YHKYUI npu peuteHuu YpasHeHul.

IIpocmeriuue uppayuonanvhvie ypasuenus euoa | f (x)=a, \/ f(x)= \/ g(x).

VYpasnenus euoa x"=a. Ypasnenus 6 yenvix yucnax.

Cucrembl ypaBHeHHH

VYpaBHeHHEe C JAByMs NE€PEMEHHBbIMU. JIMHENHOE ypaBHEHHWE C JByMs
nepeMeHHbIMA. [Ipamasn Kax epaguieckas unmepnpemayus 1UHetH020 YPAGHEeHUs C
08YMsL nepemMeHHbLMU.

[TonaTue cucteMsl ypaBHEHHU. PemieHre cucTeMbl ypaBHEHUN.

MeTtonbl pemieHrus CUCTEM JMHEUHBIX YPAaBHEHHU C JBYMS NEPEMEHHBIMH:
epaguyeckuit Memoo, Memoo CAOHCeHUs, METOI TI0JICTAHOBKH.

Cucmembol TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa



UucnoBble HepaBeHcTBAa. (CBOMCTBA YHCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 33a1aHHBIX 3HAUEHUAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue u Hectporue HepaBeHcTBa. (ObOracmb
onpeoeiieHus HepaseHcmaa (00aacmeb 0ONYCMUMBIX 3HAYEHUL NePeMeHHO).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopammnoe mnepasencmeo u eco pewenus. Pewenue «eadpammbix
HepageHCcms: UCNOIb308AHUe CBOUCMS U 2pAPUKA K8AOPAMUYHOU YHKYUU, MEmOO
UHMePBAnos. 3anuce peueHus Keaopamuo2o HepageHcmad.

Pewenue yenvix u  OpoOHO-pAYUOHANBHBIX ~ HEPABEHCME  MemOOOM
UHMEPBAOa.

CucremMbl HepaBEeHCTB

CucTtemMbl HEPABEHCTB C OJHOM MEepeMEHHOW. Pelllenre cucTeM HEpaBEHCTB C
OJIHOM TEepEMEHHOM: JIMHEUHBIX, Kgaopamusix. V300paskeHrue pelIeHUus CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOiL. 3aMKCh PEICHUS] CUCTEMbI HEPABEHCTB.

DOyHKUUHA

IMonsiTue pyHKIUU

JlexkapToBbl KOOpAHWHATHI Ha ILIOCKOCTH. DopmMHUpOBaHHE MNPEACTABIECHUM O
METanpeIMETHOM TOHSATHH  «KoopAuHATB». (CrnocoObl 3amaHus  (QYHKIIMIA:
aHaJTUTUYCCKUM, rpaduueckuit, Ttabmuuneii. [pabdux ¢yaxkuun. IIpumeps
GyHKIIMH, TONy4aeMbIX B MPOIECCE HCCIECAOBAHMUS PA3NMMUHBIX peajbHBIX
IPOIIECCOB W pelleHus 3ajad. 3HadeHue GyHKuu B Touke. CBoiicTBa (DyHKIIHIL:
o0nacTh  ompeneseHUs,  MHOXECTBO  3HAUYCHUW,  HYJIH,  ITPOMEKYTKU
3HAKOTIOCTOSTHCTBA,  YeMmHOCMb/HeuemHoCcmb,  TPOMEXKYTKH  BO3pacTaHUi U
yObIBaHUs, HaOOJbIIIEe U HauMEHbIIIee 3HaYeHus. VccnenoBanue GyHKIMM MO ee
rpaduxy.

lIpeocmasnenue 06 acumnmomax.

Henpepvisnocmo ¢hynxyuu. Kycouno 3aoannvie gpynxyuu.

JIuneitHast pyHKUUA

CaoiicTBa U rpaduk JUHEHHON (yHKIMHU. YTIOBOH KOA(DPUIMEHT MpPSIMOil.
Pacnonoxxenue rpaduka TUHEHMHOW (PYHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO

kod(ppunrenta u cBobomHoro wieHa. Haxoowcoenue kodgguyuenmos nunetiHol



@YHKYUuU no 3A0AHHLIM YCIOBUAM: NPOXOHCOEHUE HPAMOU Hepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, HNPOXOHCOeHUe NpPAMOU uYepe3 OaHHYI0 MOUKYy U
napanieibHou OAHHOU NPSAMOLI.

KBagparuunas pyHKuus

CroiictBa U rpaduk KBaapatuuHod (QyHkuuu (mapadona). Ilocmpoenue
epaguka keadpamuunou ynkyuu no mouxam. Haxoxnenue HyJel KBaJapaTHUHON
GYHKIMH,  MHOXMICECm8a  3HAYEHUll,  NPOMEJNCYMKO8  3HAKONOCMOAHCMEA,
NPOMENCYMKOB8 MOHOMOHHOCMU.

OoOpaTHasi IPONOPUMOHAIBHOCTD

. k
CaolicTBa PyHKINH y _K y== I'unep6ouna.
X

I'pagpuku pynxyuii. Ilpeodbpazosanue epaguka yukyuu y= f(x) 074

nocmpoenus 2papuroe QyHKYuLL 6UOA y = af (kx+b)+c -

I'paguxu ynxyuii y:a+%, y=X1y=3Uxs y=|x

IlocsienoBaTEJIbHOCTH M MPOTPECCUH

YucnoBas mociaeaoBaTenbHOCTh. [IpuMephl YUCIOBBIX MOCIIE0BATEIHHOCTEH.
beckoneunbie mocne0BaTeIbHOCTU. Apr(pMETHYECKas: MPOTrPecCcusl U €€ CBOMCTBA.
['eomerpuueckas nporpeccusi. opmyna oowe2o unena u cymmvl N Nepevix UieHos
apugmemuyeckou u eeomempuieckol npoepeccuil. Cxoosawasacs 2eomempuyeckas
npozpeccus.

Pelnenue TeKCTOBBIX 337124

3anaun Ha Bce apudMeTnUecKne AeiCTBUSA

Pemenue TekcTOBBIX 3amay apudmeTnueckuMm crocodom. Mcmonb3oBaHue
TaOJINII, CXEeM, YePTeXKEH, IPYTruX CPEACTB MPEACTABICHHS NAHHBIX MPH PEHICHUH
3a/1auu.

3anaun Ha ABMKeHHUE, pad0Ty H MOKYIIKH

AHanM3 BO3MOXKHBIX CUTyallUil B3aUMHOTO PACIOJIOKEHUSI 00BEKTOB MPU UX
JBM)KEHUH, COOTHOIIICHUSI 00BEMOB BBITIOJTHIEMBIX PaOOT IIPU COBMECTHOM pabdoTe.

3agaum HA YaCTH, 10JIM, POUEHTHI

Pemienrie 3a1au Ha HaXO0XK/IEHUE YACTH YMCJIA U YKCIIA 10 ero yactu. Pemienue

3a71a4 Ha MPOLEHTHI U 10au. [[puMeHeHne nponopurii 0pu pemeHny 3a1a4.



Jlornueckue 3agayu

Pemenue norumueckux 3amad. Pewenue nozcuueckux 3aoau ¢ HOMOWBIO
epacghos, mabuy.

OcHOBHBIE METOABI pellleHusi TEKCTOBBIX 3ajad: apuPMETUUCCKUMH,
anreOpanueckuii, mnepedbop BapuaHTOB. [lepsuunvlie npedcmasnenusi o Opy2ux
Memooax peuieHusl 3a0ay (2ceomempudeckue u epaguieckue memoobl).

CTaTHCTHKA H TeOPHUsI BEPOSITHOCTEN

CraTrucruka

Tabnuunoe u rpadudeckoe MpeACTaBICHUE TAaHHBIX, CTOJIOYAThIE U KPYTOBBIC
aUarpaMMbl, Tpapukd, TPUMCHCHHE JuarpaMM | TpauKOB I  ONUCAHUS
3aBUCUMOCTEH peajbHbIX BEJIMYNH, U3BJICUCHUE HH(OPMAITMHN U3 TAOJIHII, THAarpaMM
u rpadukoB. OnucareabHbIE CTATUCTUYECKHE IIOKA3aTeNId YHCIOBBIX HaOOPOB:
cpenHee apudmernyeckoe, meduana, HauOobIIee U HAUMEHbIIIee 3HaUCHHS. Mephl
pacceuBaHus: pa3Max, oucnepcus u CMmaHoapmuoe OmKIOHeHuUe.

CnydaiiHas HM3MEHYMBOCTh. VI3MEHUYMBOCTH TIpU U3MepeHusix. Pewarowue
npasund. 3aKOHOMEePHOCMU 8 U3MEHYUBBIX GEIUYUHAX.

Cay4aiinbie coObITHS

CnyJaitHple OMBITHI (DPKCIIEPUMEHTHI), 3JIEMEHTapHBIC CIIydalHbIE COOBITHS
(ucxonpl). BepositHocTn snemeHTapHbIX coObITHH. COOBITHS B CIIy4alHBIX
AKCIIEPUMEHTaX M OJaronmpusATCTBYIOUIUE 3JIEMEHTapHBIE COOBITHA. BepositHOCTH
CIIy4ailHbIX cOOBITUH. OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Knaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOIB30BAHUEM MOHET, KYyOWKOB.
lIpeocmasnenue codbvimuii ¢ nomowpito ouazpamm unepa. IIpomusononodxcruvle
coovimus, 00veOuHeHue U nepeceweHue coovimui. Ilpasuno  crodceHus
geposmuocmeti. Cnyuatinslii 66160p. [Ipedcmasnenue sKkcnepumenma 6 guoe oepesa.
Hesasucumvie cobvimus. Ymmnooxcenue eeposmuocmeli He3A8UCUMBIX COObIMULL.
llocneoosamenvuvle Hezasucumvie ucnvimauus. llpencraBieHue O HE3aBHUCUMBIX
COOBITUSAX B JKU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmnoowcenus, nepecmanogxu, ¢paxmopuan uucia. Couemanus u

yucno couemanuu. Qopmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimel ¢



OONBUWIUM  YUCTIOM  DABHOBO3MOMNCHLIX DJIEMEHMAPHLIX cobbimuli. Buiuucnenue
6eposimHoCcmel 8 ONbIMax ¢ NpUMeHeHuem KOMOUHamopHuvix gopmyn. HUcnvimanus
bepuynnu. Ycenex u mneyoaua. Beposmnocmu cobvimuii 6 cepuu UCNbIMAHUL
bepnynnu.

Crnyuaiinvie genuuunbl

3Hakomcmeo co  CHYYAUHLIMU  GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CIYUAUHbIX BENUYUH. Pacnpeoenenue 8eposimHocCmell.
Mamemamuueckoe  oxcudanue. (Ceolicmea  MamemMamuyecko20  OHCUOAHUL.
llonamue o 3axone 6onvwiux uucen. Msmepenue eeposmuocmeti. Ilpumenenue
3aKoHa OOMLWUX Yucel 6 COYUONO2UU, CMPAXO8AHUU, 6 30PA80OXPAHEHUU,

obecnevyenuu 6e3onacHocmu HaceleHus 6 qpe36bmaﬁﬂbzx cumyayusix.



Conep:xxanune Kypca MaTeMaTHuKHU B 7-9 Ki1accax (yriiy0J1eHHbIH YPOBEHb)

AureOpa

Yucaa

PanyonajanHbIe yHuCIa

CpaBHeHUE pallMOHANBHBIX 4YKcen. JIEHCTBHS C palMOHAIbHBIMU YHCIIAMH.
Koneunsie u OeckoHeuHble necATUYHBIE OpoOu. [IpencraBieHue panuoHAIBHOTO
quClia B BUJIE JECATUIHON JpOOH.

HppanuonanbHbie Yucaa

[lonsiTve MppanmoHaIbHOTO YKcia. Pacno3HaBaHre UppalMOHAIbHBIX YUCET.
HelictBust ¢ uppauuoHanbHbIMU  uuciamu.  CBoiicTBa  AEHCTBUL  C
UppalMoOHAIbHBIMU uYKcliaMi. CpaBHEHHE HpPpAlMOHAIBHBIX 4ucel. MHOXEeCTBO
NEUCTBUTENILHBIX YUCET.

[IpencraBieHus 0 paclIMPEHUAX YUCIOBBIX MHOKECTB.

ToxkaecTBeHHbIE TPe0OPaA30BAHUA

YncsioBbie 1 0yKBEeHHbIE BHIPAKEHUS

Belpaxxenne ¢ nepemMeHHOW. 3HaueHue BblpaxeHus. [loxcraHoBka
BBIpaKEHUU BMECTO MEPEMEHHBIX.

3akoHbl  apudMermdeckux  aectBuil.  [IpeoOpazoBaHMs ~ YMCIOBBIX

BBIpa)KeHI/II\/’I, COZCPIKAIIUX CTCIICHU C HATYyPaJIbHBIM U HCJIbIM ITOKA3aTCJICM.



MHoro4/eHsl

OnaHousieH, CTENEeHb oaHO4IeHa. JIeMCTBUS ¢ oOJHOYJIEHaMHU. MHOI'OYJICH,
CTEIEHb MHOTOYJIEHA. 3HAYEHHs] MHOTO4WwIeHa. JIeHCTBUA C MHOTOYJICHAMMU:
CIOKE€HHME, BbIYMTaHUE, YMHOXeHue, jeneHue. IIpeoOpasoBanue  11€50T0
BBIpDQXKEHHUSI B MHOrowieH. DopMyJibl COKpAIIEHHOTO YMHOXEHUS: Pa3HOCTh
KBaJpaToOB, KBAJApaT CyMMbl U pa3HoCTH. Dopmylibl mpeoOpa3oBaHUS CYMMBbI U
pa3HoCcTH KyOOB, KyO0 CyMMBbI W pa3HOCTU. Pa3joxeHne MHOTOWICHOB Ha
MHOXXUTEJIM: BBIHECEHHE OOIIEero MHOXHTENIsI 3a CKOOKH, TpPYIIHUPOBKA,
UCIIOJI30BaHUE (OPMYJI COKPAIICHHOTO YMHOXKEHUS. MHOrOWIeHbl C OJHOM
nepeMeHHOM. CTaHIapTHBIM BUJI MHOTOUYJIEHA C OJHOM MEPEMEHHOM.

KBanparneiii tpexunen. KopHu kBaapatHoro tpexwieHa. PasnmoxeHune Ha
MHOXUTEM KBajpaTHOTO TpexwieHa. Teopema Bueta. Teopema, oOpaTHas Teopeme
Buera. Brigenenue mosHoro kBajapata. PaznmoskeHue Ha MHOXKHUTEIHM CIIOCOOOM
BBIJICJICHHMS TTIOJIHOTO KBajapara.

IHonsiTHE TOXKACCTBA

ToxnectBennoe nmnpeoOpazoBanue. I[lpeacraBieHne o0 TOXJIECTBE Ha
MHOKECTBE.

/{po0HO-panuoOHaIbHbIE BHIPAKECHUSA

AnreOpandeckas JpoOb. [IpeoOpa3oBaHMs BBIPAKCHHH, COJEpIKAITUX
CTETNIEHU C IIeJIBIM TOKa3aTeneM. [lomycTuMble 3HaYeHUS! MEPEMEHHBIX B JIPOOHO-
parmoHaNbHBIX BhIpakeHusx. Cokpaienue anredbpandeckux apooeit. [IpuBenenue
anrebpandecknx apobeit k obmemMy 3HameHaTenro. [lelicTBusa ¢ anrebpandecKkuMu
IpOOSIMU: CIIOKEHUE, YMHOXKEHUE, JCICHHUE.

[Ipeobpa3oBaHne BBIpAKCHHM, COJICPKAITUX 3HAK MOTYJIA.

HppauuoHainbHble BHIPAKEHUS

ApubmMeTndecknuii KBapaTHBIA KOPEHb. JlOMyCTUMBIC 3HAUCHHS TIEPEMEHHBIX
B BBIpOKEHUAX,  COJAEpKAMUX  apuMmeTHUecKrue  KBagpaTHbIe  KOPHH.
[IpeoOpazoBaHue BhIpAXKEHU, COJIEpKAITUX KBAAPATHBIE KOPHHU.

Kopnu n-pix creneneil. JlonmycTumble 3HaU€HUS IEPEMEHHBIX B BBIPAKECHUSIX,
coJiepKallluX KOpHU N-biX creneHei. [IpeoOpa3zoBaHue BhIpaKeHUH, COAEpKAIIUX

KOPHU N-bIX CTENICHEMN.



CreneHp ¢ paunuMoHaNbHBIM mOKa3areneM. [IpeoOpa3zoBaHue BbIpaXKeHU,
COJIEpIKAILUX CTENEHb C PAllMOHAJIBHBIM ITI0KA3aTEIIEM.

YpaBHeHus

PaBencrBa

UucnoBoe paBeHCTBO. (CBONCTBA YHUCIOBBIX PABEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

[TonsTue ypaBHeHus U KOpHs ypaBHeHuUs. [IpencraBienne o paBHOCUIBHOCTH
yYpPaBHEHU U YPABHEHUSX-CIIECTBUSX.

[IpencraBieHne O PpaBHOCWIBHOCTM HAa MHOXKECTBE. PaBHOCHIIbHBIE
npeoOpa3zoBaHusl ypaBHEHHI.

MeToasl pemieHUst ypaBHEeHU

Metonpl paBHOCWIIBHBIX NpPeoOpa3oBaHUM, METOJ 3aMEHbl TEPEeMEHHOM!,
rpaduyeckuii Meto. Mcmonb3oBaHue CBOMCTB (DYHKIIMN TP PEIICHUN YPaBHEHUH,
UCII0JIb30BaHUE TeOpeMbl Buera 11s1 ypaBHEHU CTETIEHU BBIIIE 2.

JIuHelHOE YpAaBHEHHE U €r0 KOPHHU

Pemenne nuHeWHbIX  ypaBHeHHH. KoOJIMYECTBO KOpPHEHM  JIMHEHMHOI O
ypaBHEHUs. JIMHEHOE YpaBHEHUE C TapAMETPOM.

KBaagpaTHoe ypaBHeHHe U er0 KOPHH

JINCKpUMHUHAHT KBaApaTHOro ypaBHEHUs. DopMmylia KOpHEW KBaApPATHOIO
ypaBHeHUsA. KoinuecTBO JEUCTBUTENBHBIX KOPHEHM KBaAPAaTHOIO YpPAaBHEHMUS.
Pemenue kBaapaTHBIX ypaBHEHUN: rpadUUeCKUid METOJ pEIICHUs, UCIIOJIb30BAHME
dbopMyIIBI 1711 HAXOXKIEHUS KOPHEH, pa3ioKeHHe Ha MHOXKHUTEIH, MOAO0p KOpHEH ¢
UCIIOJb30BaHUEM TeopeMbl Buera. bukBagpaTHble ypaBHEHUs. Y paBHEHHS,
CBOJIMMBIE K JIMHEWHBIM W KBaJpaTHbIM. KBajgpaTHOE ypaBHEHHE C MAPAMETPOM.
Pemenne mnpocredmmx KBaApaTHBIX YpAaBHEHUM C napaMmeTpamu. Pemenue
HEKOTOPBIX TUIIOB YPABHEHUN 3 U 4 CTENECHMU.

JApo0Ho-paniuoHa/IbHbIE YPABHEHUS

Peuienrie npoOHO-paliMOHANIBHBIX YPaBHEHUM.

IIpocreiiline  HppanMoOHa/JbHbIe  ypaBHeHMsi Buaa. /f(x)=a;

\/f (x) = \/g (x) f(x) = aVf (x)Vg(x) u ux peurenue. Peienue NppanuoHaTbHBIX



ypaBHeHuH Buza ./ f (x)=g(x).

Cucrembl ypaBHeHHH

YpaBHEeHUE C OByMs NEPEMEHHBIMU. PelleHHe ypaBHEHUU B LIEIBIX YHCIAX.
JluneitHoe ypaBHEHUE C JByMs MepeMeHHbIMU. ['paduueckas uHTEpHpeTanus
JMHEWHOTO YPaBHEHHUSI C JIBYMSI IEPEMEHHBIMM.

[IpencraBnenue o rpaguyeckoil MHTEPIPETAIIUN MPOU3BOJILHOTO YPaBHEHUS
C IBYMsI TIEPEMEHHBIMU: JIMHUU HA TIJIOCKOCTH.

[TonsTne cucremsl ypaBHeHH. Pemienne cucteM ypaBHEHHM.

[IpencraBnenne 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHUIA.

MeTonbl pelieHuss CUCTEM JIMHEWHBIX YpPaBHEHUU C JBYMsS MEPEMEHHBIMHU
rpaduYecKuil METO 1, METOJ] CJI0KECHHS, METO/I TIOICTAaHOBKU. Konn4ecTBO pemeHui
CHUCTEMBI JIMHEWHBIX ypaBHEHUM. CUCTEMa JIMHEHHBIX YPABHEHUH C MapamMeTPOM.

CucreMbl HETMHEMHBIX ypaBHEHUU. MeTOIbl pEeIIEHUsS] CUCTEM HEIUHEUHBIX
ypaBHEeHUW. MeTo neiaeHus, METOl 3aMEHbI IepeMEHHbBIX. OTHOPOAHBIE CUCTEMBI.

HepaBencrBa

UucnoBsle HepaBeHcTBa. (BOICTBa YHMCIOBBIX HepaBeHCTB. lIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPU 3a1aHHBIX 3HAYEHUAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemeHHoil. CTporue © HECTPOTME HEPABEHCTBA.
JlokazarenbCTBO HEpaBeHCTB. HepaBeHCTBa O CpeIHUX JJISl ABYX YUCEIL.

[TonsTHe 0 penieHun HeEpaBEeHCTBA. MHOXKECTBO PELICHUN HEPABEHCTBA.

[IpencraBneHnne 0 paBHOCHIBHOCTH HEPABEHCTB.

JIuHeliHOE HEPABEHCTBO M MHOXKECTBA €ro pellieHud. PenieHue IMHENHBIX
HEpaBeHCTB. JINHEHHOE HEPABEHCTBO C NAPAMETPOM.

KBanparHoe HepaBeHCTBO H ero peueHus. PemieHue KBaJIpaTHBIX
HEPABEHCTB: MCIOJb30BaHNE CBOWCTB U Tpaduika KBagpaTHIHON (PYHKIIMH, METOJ
MHTEPBAJIOB. 3aNUCh PEUICHUS KBAJIPATHOI'O HEPABEHCTBA.

KBangpaTHoe HEpaBEHCTBO € MAPAMETPOM U €T0 PEIICHUE.

IIpocTeiiine uppanyoHalbHble HepaBeHCTBA Buja: ,/f(x)>a; /f(x)<a;

\/f(x)>\/g(x) \/f(x) > q.

O0600111eHHBIN METO/T UHTEPBAJIOB JJIs1 PELIEHUS HEPABEHCTB.

CucremMbl HCPABCHCTB



CucTtembl HEPABEHCTB C OJHOM NEPEMEHHOM. Pelenne cucreM HEPaBEHCTB €
OIHOM  TNEpPeMEHHOM:  JIMHEWHBIX,  KBaJpaTHBIX, JPOOHO-pallMOHAIBHBIX,
UppanuoHaibHbIX. M300paskeHne pemeHusi CUCTEeMbl HEPaBEHCTB Ha YHCIOBOM
NpsSMOU. 3aMUCh PEIICHUS CUCTEMBI HEPABEHCTB.

HepaBenctBo ¢ aByMs miepeMeHHBIMU. lIpeicTtaBieHne O pelICHUH
JMHEHHOTO0 HEPaBEHCTBA C JBYMs INEepeMeHHbIMU. ['padudeckas WHTEpHpeTanus
HEPABCHCTBA C JIBYMs IEPEMEHHBIMHU. ['padudeckuil METOJ PEIICHHUS CHCTEM
HEPABCHCTB C ABYMS NIEPEMCHHBIMU.

DyHKUUHA

ITonsiTHe 3aBUCUMOCTH

[IpsmoyronbHass cuctema KoopauHaT. DopMUpOBaHHWE TPEICTABICHUN O
METaNpeAMETHOM TIOHSATHU «KOOPAUHATED. [ paduk 3aBUCHMOCTH.

DOyHKUMSA

Cnoco0Onl 3amanus (YHKIUNA: aHATUTUYECKUU, TpadudecKuil, TaOIUIHBIN.
I'padpux pynxmuu. [lpumepsl GyHKIUHN, MOTy4aeMBIX B IMPOILIECCE HCCIEIOBAHUS
Pa3TUYHBIX TMPOIIECCOB U pelIeHus 3aaad. 3HaueHue (GyHkuuu B Touke. CBoOICTBa
byHKIMA: 00JacTh OmpeneNeHus, MHOXKECTBO 3HAYCHUH, HYJIH, TPOMEKYTKU
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTh, BO3pacTaHue M yObIBaHHE, MPOMEKYTKHU
MOHOTOHHOCTH, HauOoOJbIllee W HaUMEHbIIEC 3HAYCHUE, MEPUOJUYHOCTD.
HccnenoBanue GyHKIHM 110 €€ TpaduKy.

JIuneitHast pyHKUUA

CaoticTBa, rpaduk. YTioBoit koaddumnment npsmMoit. Pacrionoxxenue rpaduka
TUHEHHON (DYHKIIMN B 3aBUCUMOCTHU OT €€ K03(PPHUITUEHTOB.

KBagparnunas pyHkumusa

CaotictBa. [lapaboma. Iloctpoenme rpaduka KBaapaTUIHOW (PYHKITUH.
[Tomoxenne rpaduka KBagpaTHYHOW (YHKIIMM B 3aBUCUMOCTH OT €€
kodddunmentoB. Mcnonb30Banne CBOWCTB KBaAPATUIHONW (YHKIUU IS PEIICHUS
3aad.

OoOpaTHasi IPONOPUMOHAIBHOCTD

. k
CaoiicTBa pyHKIIUU y _k y = —. I'unepOomna. Ilpencrasnenne o0 acUMOTOTAX.
X X

Crenennas (l)yHK]_[l/ISI ¢ nmokasareJiemM 3



CgoiictBa. KyOnueckas mapaboua.

DOYHKIMH y — /x, y=3%x, y=|x-FX cBoictBa u rpaduku. CreneHHas

(yHKIMS ¢ TOKa3aTeaeM CTeneHu 0oJbIe 3.

[IpeobpazoBanue rpadukoB GyHKIMI: MapalaeabHbI IEPEHOC, CUMMETPUS,
pacTsuKeHHe/cokaTHe, OTPAKEHHUE.

[IpencraBienne o B3aMMHO OOPaTHBIX (PYHKIUX.

HenpepbiBHOCTh GyHKIMU U TOYKU pa3pbiBa QyHkiui. KycouHo 3amanHbie
byHKIUY.

IHocnenoBaTeJIbHOCTH M MPOTPEeCCHH

Yucnosas MOCJIEAOBATEIBHOCTD. IIpumepsl. beckoHeuHble
MOCJIEIOBATeIbHOCTU.  ApudmMeTrnyeckass  Mporpeccusi W €€ CBOMCTBA.
I'eomerpuueckas nporpeccus. CyMMHpPOBaHUE MEPBBIX WICHOB apU(PMETHUECKON U
reoMeTpuueckoil nmporpeccuil. Cxoasmasica reoMmerpuyeckas nporpeccus. Cymma
CXOJAIIECHCS TEOMETPUUECKOW Tporpeccuu. l'apMoHudeckuin psa. PacxogumocTs
rapMOHHYECKOTO psa.

Meron MaTeMaTH4YeCKOW MHAYKIUMHU, €ro MpUMEHEHHUe JUIsl BhIBoAa (hopmy,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 3a7a4 Ha IeJIUMOCTb.

PemieHue TeKCTOBBIX 3a1a4

3anaun Ha Bce apudMeTHUecKHe AeCTBUSA

Pemenue TekcTOBBIX 3amad apudmernueckum crocodbom. Hcmonb3zoBaHue
TaOJUL], CXeM, YepTeKeH, IPYruX CpPeICTB MpPEICTaBICHUS JaHHBIX IMPU PELICHUU
3a/1a4u.

Pemrenue 3a1a4 Ha ABMKeHHE, Pa00Ty, IOKYNIKH

AHanu3 BO3MOXHBIX CUTyal[il B3aMMHOTO PAacCIOJIOKEHUsI 00BEKTOB MpPU UX
JBW)KEHUHU, COOTHOIICHHSI 00bEMOB BBIMOIHAEMBIX padOT IPU COBMECTHOI padore.

Pemrenue 3a1a4 Ha HaAX0KAEHHE YACTH YHCJIA M YHCJIA 110 ero YacTH

Pemrenne 3aja4 Ha MNPOUEHTHI, AOJH, [PUMEHEHHE NPONOPLUHUA IpHU
pELIeHUH 3a]ad.

Jlornyeckme 3axaun

Pemenue norunueckux 3amad. PermieHue JOrMyeckWx 3aJad € IMOMOILBIO

rpadoB, TaOIHII.



OcHOBHBIE MeTO/IbI pellleHusl 32124

Apudpmernyeckuid, anreOpaumdeckuid, nepedop BapuaHToB. IllepBuunbie
MpEeACTaBICHUST O JAPYTUX METoJaxX pelieHus 3aaad  (TeoMeTpuuecKue u
rpaduuecKue MeTOIbI).

CraTrucTHKA U TeOpHs BEPOSITHOCTEI

CraTrucruka

Tabnuunoe u rpaduueckoe MpeCTaBIeHUE JaHHBIX, CTOJI0OUYATHIE U KPYTOBBIC
TUarpamMMbl, U3BJICUCHHE HYXHOW wuHMopMammu. JluarpaMmbl pacceuBaHUSI.
OrnucarenbHbIe CTATUCTUYECKHUE TOKA3aTeNn: CpeHee apudMeTHIecKoe, MeInana,
HauOoJIbllicE ¥ HAWMEHBIIIEE 3HAYEHUs] YHMCJIOBOro Habopa. OTKIOHEHHE.
Cnyvaitneie BBIOpOCHL. Mepbl paccerBaHUs: pa3Max, JUCIEPCUS W CTaHIAApPTHOE
otkioHeHue. CBoiicTBa cpenHero apudmerudyeckoro u aucnepcuu. CiydaiiHas
U3MEHYMBOCTh. M3MEHUYMBOCTH TpH  M3MEpPEHHAX. Pemaromue  mpaBuia.
3aKOHOMEPHOCTHU B N3MEHUYMBBIX BEJINYMHAX.

CuaydaifHble ONIBITHI U CJIy4YaiiHble COOBITUSA

CrnydaiiHble OMBITHl (9KCIIEPUMEHTHI), dJE€MEHTapHbIe CIydalHble COOBITHS
(ucxonpl). BepositHocTn anemeHTapHbIX coObITHH. COOBITHS B CIIy4alHBIX
AKCIIEPUMEHTaX M OJarompHUsATCTBYIOIIUE 3JIEMEHTAapHBIE COOBITHA. BepositHoCTH
CIIy4ailHbIX cOOBITUH. OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHIMHU.
Knaccuueckue BEpOSTHOCTHBIE OIBITHI C HCIONB30BAHUEM MOHET, KYOWKOB.
[IpencraBnenne coOBITUI C MOMONIBIO Auarpamm Oinepa. [IpoTUBOMOIOKHBIE
coObITHs, OOBEeNMHEHHEe U T1epecedeHne coObiTuil. [IpaBunmo  cioxkeHus
BepositHocTel. Ciyuaiineiii BeIOOp. HesaBucumele coObiTus. IlociaemoBaTenbHbIe
He3aBUCHUMbIe HcObITaHus. [lpeicTaBieHwe HsKcrepUuMeHTa B BHUAE JEpeEBa,
YMHOXXEHHME BeposiTHOcTe. McemblTaHust [0 mepBOro ycmexa. Y cCIJIOBHas
BEPOATHOCTh. DOpMyIia MOTHON BEPOSITHOCTH.

JJieMeHThl KOMOMHATOPUKH U ucnbITaHus beprynan

[IpaBusio yMHOXeHUs, TepecTaHOBKH, (akrtopuan. CoyeTaHUs U YHUCIO
couetanuii. TpeyronpHuk [lackans u 6maom HetoToHa. ONBITEI C OOJBITAM YUCIOM
PABHOBO3MOXHBIX 3JIEMEHTApHBIX COOBITUI. BbIUuCIEHUE BEPOATHOCTEN B OMBITAX

C IPUMEHEHHEM 3JIEeMEHTOB KoMOuHatopuku. Mcnweitanus bepnymnu. Ycmex u



Heynada. BepositHocTH cOOBITUH B cepuu UcnbiTanuid bepHyu.

I'eomeTpuyeckasi BEpOSITHOCTh

Cnydalinplii BbIOOp TOYKM U3 (UTYpbl Ha IUIOCKOCTH, OTpE3Ka W Jyru
okpyxHocTH. Cily4ailHbIi BBIOOp YHCIIa U3 YUCIOBOTO OTPE3Ka.

Ciay4aiiHble BeJIMYUHBI

JluckpeTHass ciy4yallHass BEJIMYMHA W PACHpElIeNICHUE BEpPOSTHOCTEH.
PaBHomepHOE auckpeTHOe pacnpeaeneHue. ['eomeTpudeckoe pacnpencsieHue
BeposiTHOCcTeW. Pacnpenenenne bepHynnu. buHOMHManbHOE  pachpencscHUE.
HeszaBucumeie ciydyaiiHple BenuuyuHbl. CI0XKEHHE, YMHOKEHHME CIIyYalHBIX
BEJIMYMH. MaTeMaTuuecKoe OKUIAaHUE U €ro CBOMCTBA. /lucnepcus u cTaHIapTHOE
OTKJIOHEHHME CJIy4alHOM BEJMYMHBI; CBOMCTBA aucrepcuu. Jlucrepcus wyucia
ycnexoB B cepun ucnbiTanuil bepuymnu. [loHsTHe 0 3akoHe OOJBIIMX YHCET.
N3mepenre BepOSTHOCTEN M TOYHOCTH u3MepeHus. [IpumeHeHune 3akoHa OOIBIIMX
yucel B COLMOJOTHH, CTPAaXOBaHWH, B 3/IPAaBOOXPAHEHUHU, OOECICUCHUH

0e30I1acHOCTH HACEJICHHS B IlpC?:BI:I‘IaI\/'IHI:IX CUTyaluigx.



APUOMETHUKA

PanuonanbHble 4yuciaa. PacmimpeHne MHOXKECTBA HATypaJbHBIX YHUCENI 10
MHOJKECTBA LENbIX. MHOXKECTBA LENBIX YHUCEN 10 MHOXKECTBA PallMOHAIbHBIX.

ParrionanbHOe YHCIIO Kak OTHOIIEHHWE M/N, rae M- 1eaoe Yuciao, N
HaTypasibHOE. CTENEHb C 1EJIbIM MOKA3aTEIIEM.

HeiictBuTesibHbIe uucaa. KBagpaTHbld KopeHb M3 4ucia. KopeHb Tperhei
CTEeTIeHH. 3aMrch KOPHEH C TOMOIIBIO CTEMEHU C APOOHBIM IMOKA3ATEIEM.

[lonsitne 00 wuppanvoHaNbHOM uwucie. HMppanvoHaTbHOCTH YHCIA H

HECOM3MEPUMOCTh CTOPOHBI M JIMAaroHaiu KBajaparta. JlecsTHuHble MpUOIKEHUS
WPPALUOHAIBHBIX YUCET.
MHOX€ECTBO JEHUCTBUTEIIBHBIX YHCEN; IPEICTABICHUE JEHCTBUTEIBHBIX YHUCEI
OCCKOHEYHBIMU JCCATUYHBIMUA Jpo0siMu. CpaBHEHHE EWCTBUTEIBHBIX YHUCEN.
Koopnunatnas npsimasi. M3o0OpaxkeHue 4ucen TOYKaMU KOOPAWHATHOM MPSMOM.
YucnoBble MPOMEKYTKH.

N3mepenusi, npudjnxeHus, oueHKu. Pasmepsl OOBEKTOB OKPYKAIOIIETO
Mupa (OT 3JIEMEHTapHBIX YacThil 10 BceneHHo#), NIUTENBHOCTH MPOIIECCOB B
OKpYyXaruieM MUpe. BeiaeneHrne MHOKUTENE — CTENEHU ASCATH B 3alKUCH YHCIA.
[Tpubnux€HHOE 3HAYCHWE BEIMYHMHBI, TOYHOCTH UpuOMMxkeHus. l[lpukuaka wu
OLICHKA PE3YJIbTATOB BIYUCIIEHUN.

AJITEBPA
AureOpanvyeckne  BbIPpAa:KeHHMsl.  DyKBEHHbIE BBIPDAKEHHS (BBIPAXKEHHS C
nepeMeHHbIMH). UucinoBoe 3HaueHHE OYKBEHHOIO BbIpakeHHA. JlomycTumbie
3HaUEHUs1 MepeMeHHbIX. lloacTaHOBKa BBIpaKEHUUW BMECTO IMEPEMEHHBIX.
[IpeobpazoBanne OYKBEHHBIX BBIPRKEHHN HAa OCHOBE CBOWCTB apH(PMETHUECKUX



nercTBui. PaBeHCTBO OyKBEHHBIX BhIpaxkeHUH. TOXIECTBO.

Crenenp ¢ HaTypaJpHbIM IIOKa3aTreneM H €€ cBolcTBa. OIHOWIEHBI H
MHOrowieHel. CreneHp MHOrouwieHa. ClO0XEHHE, BBIUMTAHUE, YMHOXKECHUE
MHOTOWI€HOB. DOPMyJibl COKPAIIEHHOTO YMHOKEHMS: KBAJAPAT CYMMBI M KBaJpaT
pazHoctu. @opMyna pasHOCTH KBajpaToB. [IpeoOpazoBaHue 1EIOTO BhIPaKEHUSI B
MHOrOwieH. Pa3nokeHne MHOTOYIEHOB HAa MHOXHUTEIW. MHOTOWIEHbI C OJHOU
nepemeHHo. Kopenp MHorounena. KBagparHelii TpEXusieH; pas3ioKeHUE
KBaJI[PATHOr'O TPEXWICHA HA MHOXKHUTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOWCTBO alreOpanyeckoud Jpoowu.
CnosxeHue, BbIUMTAHUE, YMHOXKEHUE, JIeJeHre anredpandeckux aApoodeil. Crenensb ¢
LEJIbIM MOKA3aTeNIEM U €€ CBOMCTBA.

PanvonanbHble  BBIpOXKEHUST U HX mpeoOpa3zoBanus. JloKazaTesbCTBO
TOXIECTB.

KsanpaTtusie kopau. CBoicTBa apu(meTHUecKrX KBaJpaTHBIX KOPHEH U UX
MPUMEHEHHE K TPeoOpa30BaHUIO YUCIIOBBIX BHIPAKEHUN U BHIYUCIICHUSM.
YpaBHeHusi. YpaBHEHUE C OJHOU mnepemMeHHOW. KopeHb ypaBHEHHS.
CBolicTBa YHCIIOBBIX PABEHCTB. PABHOCUIILHOCTh YpaBHEHUH.

JluneitHoe ypaBHeHue. KBanmpaTHoe ypaBHeHue: ((Gopmysia  KOpHeH
KBaJpaTHOrOo ypaBHeHus. Teopema Buera. Penienune ypaBHEHMH, CBOISIIIUXCSA K
JIMHEMHBIM U KBaZpaTHbIM. [IpuMepsl pemieHuss ypaBHEHUN TPEThEHM U YETBEPTOU
crenieHeil. Pemenne n1poOHO-pallMOHATBHBIX YPaBHEHHM.

VYpaBHeHHe C [ByMs InepeMeHHbIMU. JIMHElHOE ypaBHEHHE C JBYMs
NIEPEMEHHBIMH, IPUMEPHI PEIEHUSI YPABHEHUI B LEJBIX YUCTAX.

Cucrema ypaBHEHMH C JAByMsI NE€PEMEHHBIMUA. PaBHOCHIBHOCTH CHCTEM.
Cuctembl JBYX JMHEWHBIX YPaBHEHHUM C JIByMsl [EPEMEH HBIMH; PEIICHUE
MIOJICTAHOBKOW U CJIO)KEHUEM. [Iprumephl perieHus CUCTEM HEJIMHEWHBIX YPABHCHUN
C ABYMsI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a/1a4 aareOpandeckKuM CIiocoOoM.

JlekapToBbl KOOpAWMHATHI HA IUIOCKOCTH. ['paduueckas HWHTepHpeTaIus
ypaBHEHHsSI C JIByMsS NEpeMEeHHbIMU. ['paduk JMHEHHOTO ypaBHEHHUS C ABYMS
MEPEeMEHHBIMH; YTJIOBOW KOI(P(GUIMEHT TMPSAMON; YCIOBHE NapaJJIeIbHOCTH
npsambiX. ['paduky mpocTedmnx HENMHEWHBIX ypaBHEHM: mapabosna, rumepboda,
OKPYXHOCTh. ['paduyeckas HWHTEpHpeTanusi CUCTEM YpPaBHEHHH C JByMs
[IEpEMEHHBIMHU.

HepagencrTBa. UnciioBele HEpAaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ omHOM mepeMeHHOW. PaBHOCWIBHOCTH HEpaBEeHCTB. JIMHEHbIE
HEpaBeHCTBa C OJHOM mnepemeHHOM. KBagpaTHeie HepaBeHCTBA. CHUCTEMBI
HEPABEHCTB C OJHON MMEPEMEHHOM.

OYHKINU

OcHoBHbIEe MOHATHS. 3aBUCUMOCTH MeEXAy BenmunHamu. [loHaTne QyHKIUU.
OGnacTe ompeneneHuss U MHOXKECTBO 3HaueHUW (yHkuuu. CrocoObl 3aJaHus
dbynkuun. 'padux dynknuu. CBoiicTBa GyHKIHM, UX O0TOOpakeHHE Ha Tpaduke.
[Tpumeps! rpaduKoOB 3aBUCUMOCTEHN, OTPAXKAIOIIUX PEATIbHBIE MTPOIECCHI.

YucnoBble (yHknmuu. DyHKIMH, ONUCHIBAIOIIKE NPSAMYI0 U OOpaTHYIO
MPONOPILUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoicTBa. JIuHelHas QyHKIMS,
e€¢ rpaduk u cBoiictBa. KBampatmunas Qyskuus, e€ rpaduk u CBOMCTBa.
Crenennble (QYHKIMU C HAaTypaJbHBIMU TOKazaTelnsiMu 2 U 3, uUx Tpaduku u



cBoiictBa. I'paduku Qynkumii y =y, y= %/X, y = [X]

YucaoBble nociaenoBareJbHOCTH. [IoHATHE YMCIOBOM IOCIEAOBATEIBHOCTH.
3aiaHue MoCie10BaTeNbHOCTH PEKYPPEHTHOM (hopMyioi U GopmMyJioil n-ro 4ieHa.

Apudmerndeckass U reoMmeTpuueckas mporpeccud. DopMydabl Nn-To UJeHA
apu(pMETUYECKON U TeOMETPUYECKOM MPOrPEeCcCHil, CyMMbl MEPBBIX 71-X YJICHOB.
N300pakeHne wieHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuil ToUKaMu
KOOPJAWHATHOM TIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHUHAIbHBIA pPOCT. CloXKHbIE
MPOLCHTBHI.

BEPOATHOCTDH U CTATUCTHUKA

OnucarenbHasi craructuka. [IpencraBieHue maHHBIX B BHje TaOJuIl,
IrarpaMmm, rpaduKoB. Cnyuaiinas M3MEHUYUBOCTD. Cratuctuueckue
XapaKkTepUCTUKU Habopa JaHHBIX: cpeaHee apudMeThuueckoe, MeauaHa,
HauOoJblliee MU HaMMEHbIIee 3HAYCHHS, pa3Max. [IpeacTtaBieHue o BHIOOPOUYHOM
UCCJIEJOBAHNUHU.

CayuaiiHble COOBLITHSI M BEPOATHOCTH. [loHSATHE O Ciy4yailHOM ONBITE U
city4ailHOM coObITUH. YacToTa Clly4aifHOTrO COOBITHS.

Cratuctuueckuii MOJX0/1 K MOHATHIO BEPOATHOCTH. BepositHocTH
IIPOTUBOTIONOKHBIX cOOBbITHI. HezaBucuMpie cOOBITHS. Y MHOKEHHE BEPOSITHOCTEH.
JlocToBepHBIE W HEBO3MOXXHBIE  COOBITHS.  PaBHOBO3MOXHBIX  COOBITHIA.
Knaccuueckoe omnpeneneHnue BEpOITHOCTH.
KomoOunatopuka. Pemenne KOMOMHAaTOpHBIX 3a7ad MepedOpPOM BapUaHTOB.
KomMOunaroproe npasuino ymHoxkeHnus. [lepectanoBku u paktopua.

JIOTUKA 1 MHOXECTBA

TeopeTUKO-MHOKECTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3amaHue MHOXKECTB MEPEUHMCICHUEM SJIEMEHTOB, XapaKTEPUCTUYECKHUM CBOMCTBOM.
CranpapTHple 0003HAUEHHS YHCIOBBIX MHOXECTB. [lycToe MHOXECTBO U €ro
o0o3nauenue. [lommMuoxkecTBO. OOBEUHEHNE U TIEPECEUCHNE MHOKECTB, Pa3HOCTh
MHOKECTB.

NnrocTpativsi OTHOIIEHUM MEXy MHOKECTBAMU C IMOMOIIBIO AUarpaMM Jujiepa
— BenHa.

DJieMeHThI JOTuKHU. [IoHsATHE 0 PaBHOCHIBHOCTH, CIEAOBAHHH, YIOTPEOICHHE
JIOTUYECKUX CBSI30K eCiu mo ..., 8 MOM U MOJbKO 8 MOM Clyyae, TOTUIECKUE CBA3KU
U, .

MATEMATUKA B UICTOPUYECKOM PA3BUTUU

Uctopus QopmupoBaHus TOHATHS 4YWCIA: HATypalbHBIE dYHWCIa, JApoOH,
HEJIOCTATOYHOCTh PAUMOHAIBHBIX YHCEN JJIsI TEOMETPUYECKHUX HW3MEpPEHUH,
uppaiuoHanbHbie ynuciaa. CTapuHHbIE CUCTEMBI 3anucu unceln. Jpoou B BaBunone,
Erunre, Pume. OTtkppiTHe necaTU4HbIX apoOeii. CTapuHHBIE CHCTEMBI MeEp.
Hecatuunble apobu u MmeTpuueckas cucrema mep. [losiBieHHe OTpULATETBHBIX
yuceln u HyJia. JI. Marauukuii. JI. Dusep.

3apoxaenue anreOpel B Henpax apudmetruku. Aun-Xopesmu. Poxaenue
OykBeHHou cumBoiuku. II. depma, ®. Buer, P. Jlekapt. Uctopus Bompoca o
HaxOXJICHUU (POpMyJsl KOpHEH aireOpandeckux ypaBHEHUM, HEpa3pelIuMOCTh B
paguKaiax ypaBHeHMM ctemneHu, Oosbiiei detbipéx. H. Tapranesa, [x. Kapnano,
H.X. A6ens, 3. I'anya.

N300peTenre MeToaa KOOPAMHAT, MO3BOJISIIOLIETO MIEPEBOJAUTH T€OMETPHUUECKHE
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00BeKThl Ha s3bIK anreOpsl. P. Jlexkapt u I1. @epma. IlpumMepsl pa3iuyHbBIX CUCTEM
KOOpAMHAT Ha IJIOCKOCTH.

3anaua Jleonapao Iuzanckoro (PuboHauun) o Kponukax, yucia GudoHauyu.
3amada 0 m1axMaTHOM JOCKE.

Hctoku Teopun BEPOSTHOCTEN: CTPax0oBOE 1€J10, azapTHble Urpsl. 11. depma u b.
[Tackans. A. bepnymmu. A. H. Konmmoropos.

Marepuan u3 paszena MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHM PACIIPENEIEH IIO
TemaM: «PanuoHasbHbIE YKCiay, « AnreOpandyeckue BoipakeHus» (7 Kiacc),
«DyHkuUn», «BeposITHOCTh U CTATUCTHKA» (8 Kiacc).

Onucanne y4e0HO-METOAMYECKOI0 1 MATEPHAJIBbHO-TEXHHYECKOI0
o0ecnieueHust 00Pa30BaTEILHOIO MpoLecca

JlanHy10 pabouyro MporpaMmMy pean3yroT CIeayIonue Y4eOHUKN:
1. Anrebpa: 7 xin. / C. M. Hukonwckuii, M. K. [Toranos, H. H. Pemmetnukos, A. B.
[eBkun. — M.: [Ipocsemenue, 2017.
2. Anreopa: 8 k. / C. M. Hukonbsckuii, M. K. Tloranos, H. H. Pemernukos, A. B.
[eBkun. — M.: [Ipocsemenue, 2014.
3. Anre6pa: 9 k. / C. M. Huxonbckuii, M. K. Tloranos, H. H. Pemernukos, A. B.
[eBkun. — M.: [Ipocemenue, 2014.
4. Yynkos I1. B. Anreopa 7 xi.: temarndeckue tectol: / I1. B. Uynkos, E. @
[lepmines, O. ®@. 3apanuna. — M.: [Ipocsemenue, 2014.
5. Yyakos I1. B. Anreopa 8 ki.: tematudeckue Tecthl: / I1. B. Uynkos, E. ®.
[lIepmines, O. ®@. 3apanuna. — M.: IIpocsemenue, 2014.
6. Yyakoe II. B. Anrebpa 9 xi.: tematmueckue tectol: / I1. B. Uynkos, E. @
[epunes, O. ®@. 3apanuna. — M.: [Ipocsemenue, 2012.
7. Ilomanoe M. K. Anrebpa 7, 8, 9 xim: munaktudeckue marepuansl: / M. K.
[Toramos, A. B. llleBkun. — M.: IIpoceemienue, 204.
8. Ilomanos M. K. Anrcopa 7, 8, 9 k. meromuyeckue pexomenmamuu / M. K.
IToranos, A. B. llleBkun. — M.: IIpocsenienue, 2013.

DKpanHo-38yKoevle nocoous

Buneoduasmel o moaroroske k OI'D

Texnuueckue cpeocmea ooyuenus

KOMIIBIOTED

MYJbTUMEAUUHBIN MPOCKTOP

WHTEpPAKTHUBHAS JOCKa

JTOKYMEHT-Kamepa

HOYTOYK

Hughposvie u 3nexkmponnvle 0dpazosamebHwvle pecypcol

. Enunas komnexkuust um@poBbeix oOpaszoBaTenbHbIX pecypcoB  (LIOP),
pacmmpsitorue yaeonukn/YMK  (http://school-collection.edu.ru/)

. OUIIN oTpeIThIil OaHK 3amanuii mo mateMaTtuke EI'D u 'HA ;

. TpeHnpoBOYHbIE MaTepUAJIbI TS IIOJATOTOBKH K oros
(http://www.alexlarin.narod.ru/);



http://school-collection.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.alexlarin.narod.ru%2F&sa=D&sntz=1&usg=AFQjCNE6zHlqv0sRcvr-ycknCpyaJZfD1Q

w ™

©O~NOo OA

. Cucremy mnoaroroBkn k OI'D T'ymuua . [ «Coam THA»
(http://sdamgia.ru/).
. Caiit www.idppo.kubannet.ru.

B Hacrosmee BpeMs COBPEMEHHBIM YyYUTEIb W €r0 YYECHUKH SBISIIOTCA
pazpabotunkamMu  cobctBeHHbIX L[OP:  TBOpueckue TPOEKTHl  ydaluxcs,
doToMarepuanbl U3 MIKOJBHOW KU3HU, CUCTEMATU3MPOBAHHBIE MaTepUaibl C
OTKPBITBIX U «HEOTKPBITBIX» YPOKOB, IIPE3CHTALUN K YPOKaM.

Yueono-npakmuueckoe u yueono-nabopamopuoe o6opyoosanue

KommiekT kjacCHBIX MHCTPYMEHTOB: JIMHEIKA, TpaHCopTup, yroibHuk (30°, 60°),
yroibHUK (45°, 45°), UMpPKYJIb.

JIuHelKu U TpaHCTIOPTHUPHI Pa3aTOYHBIC

5. Cpeocmea obyuenusn:

TabnuIpl,

Cxembl,

N3meputenbHble MHCTPYMEHTHI (JIMHEHKA, TPEYroJbHUK, YTOJbHUK, TPAHCIIOPTHUD,
LUPKYJIb),

Maketsl 00beM puryp (ky0, mpusMa, MWIMHAP U T.1.),

WNuTepakTuBHAs 10CKa,

KommbroTep, MynbTuMenna,

[TopTpeThl BEIUKUX YUCHBIX,

DNEeKTPOHHBIN yUCOHUK.


http://sdamgia.ru/

COT'JTACOBAHO
[Iporokon 3aceganus
METOJIMYECKOT0 00bETNHEHNUS
yuuTtesied HadanbHOU mKoJibl OOII Ne26
ot «28» aprycra 2020 roma Nel
Onnopor H.N.

HNoJANHCh pykoBoauTeast MO O.1.0.

COI''TACOBAHO
3amecTtuTenb qupexropa no YBP

Brimeropoauesa O.H.
ITOJIITHCH d.1.0.

«31» aBrycra 2020 rona
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