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HaumenoBanue yyeOHoro mpeamera: anredpa

Kiacce: 9

YpoBeHb 00pa3oBaHHs OCHOBHOE 00IIee 0Opa3oBaHUe

KonunyecTtBo yacoB o nporpamme: 102 4 B roj; B Heemno 3 4

KonuyecTBo yacoB o yueOHomy 1iany: 102 4 B roj; B Henemio 3 4

3aMeuanue: B mporpammy a06asieHo 17 4, 3a cyet gonoaHuTenbHoro 0,5 4 B Heaento.

Pabouas npozpamma cocmaesiieHa Ha OCHoese.

3akoHa P® «O06 obpazoBanumn» (crateu 9, 12,13,23);

[Topsiaka opraHu3anuy U OCYILECTBICHUS 00pa30BaTEIbHON AEATEIbHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTesIbHBIM [IpOrpaMMaM — 00pa30BaTENIbHBIM IPOrpaMMaM HayaJbHOTO
o0I11ero, OCHOBHOIO OOLIEr0o W CpeAHero obmero o6pa3oBaHMs, YTB. IPHUKA30M
Muno6pnayku Poccun ot 30.08.2013 Ne 1015;

@®enepalibHOIO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa CPEJHEro OOLIero
oOpa3oBaHus, yTB. npukazoM MunoOpaayku Poccun ot 17.05.2012 Ne 413;

[Tpuxaza Munobpnayku Poccun ot 31.12.2015 Nol578 «O BHeceHUM H3MEHEHUl B
(denepanbHbIl rocylapcTBEHHBbIH 00pa3oBaTeIbHBI CTaHAAPT CpPEAHEro oOILero
o0pa3oBaHus, YTBEpXKJIEHHBIH MpHKa3oM MUHHUCTEpPCTBOM 00pa3oBaHUs W HAyKU
Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413»

Konuenuu MaTematuyeckoro oopazoBanus B 3a0aiikabCKOM Kpae

C yuemom:

1) OOIT OO0 MBOY «¥Ynerosckas COIL»

2) denepa’bHOrO TMEpeYHs YYCOHHKOB, YTBEP)KICHHBIX, PEKOMEHJIOBAHHBIX (JOMYIICHHBIX) K
HCIIOJHEHUIO B 00pa30BaTeIbHOM Mpoliecce B 00pa30BaTeIbHOM YUPEKACHNUH, PEATH3YIOLINX
nporpaMmMHoOe 00111e00pa3oBaTesibHOEe 00pa3oBaHue NMprUKazoM MUHHUCTEPCTBA 00pa3oBaHUs

P®D Ne 345 o1 28.12.2018

3) VYwueOHas muteparypa - Anreopa: A.I'. Mopakosuy, I1.B. Cemenos. — 12-e u3a., crep. — M. :
Mmuemosuna, 2010.

4) Pabouyto nporpammy cocraBmia: MO yuuteneit Tounbsix Hayk MBOY «Ynerosckoit COIL»



. Ilimanupyemble pe3y/ibTaThl

Juunocmnoie:

1. Poccuiickas rpakgaHCKas UWACHTUYHOCTh (MAaTpuUOTH3M, yBaxkeHue K OredecTBy,

uaeHTUGUKaMs cebs B KauectBe rpaxaanuHa Poccum). Oco3HaHMe  ATHHYECKOH

MPUHA]JICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpPhI CBOETO Hapoia, cBoero kpasi. Oco3HaHHOE,

YBOXHUTEIHLHOE W JOOpOKETIaTeIbHOS OTHOIICHHE K UCTOPUU, KYIbType, PEIIUTHH, TPAIUIIHSIM,

sI3BIKaM, [IEHHOCTSAM HapoJoB Poccuu u Hapo10B Mupa.

2. 'OTOBHOCTb U CIIOCOOHOCTH O0YYAIONINXCSA K CaMOPa3BUTHIO U caMO00pa30BaHUIO Ha OCHOBE

MOTHUBAIlMM K OOYYEHHIO W TO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY H

MOCTPOCHUIO JajbHEeHIIel HHANBUAYAIbHON TpaeKTOopuK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B

mupe npodeccuit u mpodeccnoHaNbHbIX TPEANOYTEHHH, C YI€TOM YCTOWYMBBIX MO3HABATEIBHBIX

HUHTEPECOB.

3. Pa3BuToe MOpaibHOE CO3HAHKME U KOMIIETEHTHOCTD B PEIICHUU MOPAJIBHBIX MPOOJIEM Ha OCHOBE

JIMYHOCTHOT'O BI)I60pa, q)OpMHpOBaHI/Ie HPAaBCTBCHHLIX YYBCTB M HPABCTBCHHOI'O IMOBCIACHMA,

OCO3HAaHHOTO M OTBETCTBEHHOT'O OTHOUICHUsS K COOCTBEHHBIM mocTynkaMm. CPopMHUPOBaHHOCTh

OTBCTCTBCHHOI'O OTHOIICHHUA K YYCHHIO, YBAXKUTCIIbHOTO OTHOHICHUA K TpyAy, HAIUYKUC OIbITA

y4acTusi B COI[MAIBHO 3HAaUUMOM Tpyae. Oco3HaHUE 3HAUEHUs CEMbH B JKM3HH YEJIOBEKa U

oOImiecTBa, MPUHATUE IIEHHOCTU CEMEIHON JKU3HU, YBRXKUTEIHbHOE U 3a00TIMBOE OTHOLICHHE K

YJIeHaM CBOEH CEMbH.

4. CdopMUpPOBaHHOCTh IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MMPaKTUKHU, YUUTHIBAIOLIETO COLMAIBHOE, KYIbTYPHOE,

SI3BIKOBOE, JTyXOBHOE MHOTOO0Opa3ue COBPEMEHHOT'O MHUPA.

5. Oco3HaHHOE, YBOKHUTEIBHOE W JIOOpPOKEIATeILHOE OTHOIICHHWE K JPYyroMy YeJIOBEKY, €ro

MHEHUIO, MHUPOBO33PECHHIO, KYJIbTYpE, S3bIKY, BEpE, TPAKJAHCKOW MO3UIMU. [ OTOBHOCTH M

CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aUMOTIOHUMAaHUSI.

6. OCBOEHHOCTH COLIMATBHBIX HOPM, MPABUJ MOBEACHHUS, poJieii 1 GOpM COLMATBHON KU3HU B

rpynmnax u cooOIiecTBax. YdacTue B IIKOJIBHOM CAaMOYMPAaBICHUH U OOIIECTBEHHON JKHU3HH B

mpeJienax BO3PacTHBIX KOMIETSHITHMA

7. ChopMHUPOBAHHOCTH IIEHHOCTHU 3JI0POBOT0 M O€30mMacHOro oOpasza >KU3HW; WHTEPHUOPHU3ALIMS

paBuJl HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0€e3011acHOT0 IIOBCACHUSA B ‘—IpeSBBI‘—IaI\/'IHI)IX

CUTyalusX, YIpOXKaroIUX XU3HU U 310POBBIO J'IIO}IGﬁ, IMpaBUJI MOBCJACHUA Ha TPAHCIIOPTE U HA

Joporax.

Memanpeomemnuie:

Pezynamuenvie YY/[

1. YMeHue camMOCTOATENIBHO OMPENENATh e OOYy4eHHUs, CTaBUTh U (HOPMYIUPOBATH HOBBIC
3a/a4i B ydeOe W MO3HABATENbHON NEATEIbHOCTH, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOCH
MO3HABATENBHON NeaTenbHOCTH. OOyUaoIUiCcs CMOXKET:

® aHAJIM3UPOBATH CYMICCTBYIOIINE U TUIAHUPOBATH OYAYIIHEe 00pa3oBaTeIbHBIC Pe3yiIbTATHI;

® UISHTU(PUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEACTATH TTIaBHYIO MPoOIeMy;

® BBIIBUTaTh BEPCUM pEIIEHHUs NpoOJIeMbl, (OPMYIUPOBATH TUIIOTE3bI, MPEIBOCXHUILATH
KOHEYHBIN pe3ysbTaT;



2.

5.

CTaBUTh LIEJb JIEATEIHHOCTH HAa OCHOBE OIPEAEJICHHONW MpoOJeMbl U CYIIECTBYIOLINX
BO3MOKHOCTEH;
dbopMynupoBaTh y4yeOHbIE 33Jayd KaK Iard JOCTHIKEHHS TIIOCTAaBJIIEHHOM 1enH
JeSITENIbHOCTH.
YMeHHe CcaMOCTOSITENIbHO IUIAHUPOBATh IYTH JOCTH)KEHUS IieNiel, OCO3HaHHO BbIOMPATh
HanOosiee d(PdeKTHUBHBIE CHOCOOBI pelieHUus YYeOHBIX W IO3HABaTEIBHBIX 3ajad.
OO0y4aroIIHIACS CMOXKET:
OTIPECIISATh HEOOXOAMMBIE NEHCTBHE(S) B COOTBETCTBHHM C Y4eOHOW M TO3HABATEIHHOM
3a/la4yeiil U COCTaBIATh AITOPUTM UX BBINOJTHEHHUS,
000CHOBBIBATh M OCYIIECTBIISATH BBIOOpP Hambonee A(h(HEKTUBHBIX CIIOCOOOB pelICHUS
y4eOHBIX U MI03HABATEIbHBIX 3a7a4;
OTIpEeAENATH/HAXOUTh, B TOM YHCJIE W3 NPEIOKCHHBIX BapUAHTOB, YCIOBUS IJIf
BBITIOJIHEHUS y4€OHOM U MMO3HABaTEIHLHOM 3a1a4u;
BBICTPaWBaTh )XKHU3HEHHBIC TUTAHBI HA KPATKOCPOYHOE OyayIiee;
BBEIOMpATH U3 MPEIOKECHHBIX BAPUAHTOB M CAMOCTOSATEIHFHO UCKATh CPEACTBA/PECypPCHI IS
pelIeHus 3a/1a4k/I0CTHKEHUS [EIH;
COCTABJISITH TUIAH PEIICHUs TPOOIEMBI;
OTIpEeAETATh MOTEHIMAIbHbIE 3aTPyJHEHHUS MPU pelIeHuHd Y4eOHON M TOo3HaBaTeNlbHOM
3aJla4¥ ¥ HaXOIUTh CPEJICTBA JJIS UX YCTPAHCHUS.
YMeHue COOTHOCHUTH CBOM JCWUCTBUA C IUIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JESTeNbHOCTH B MPOIEcCe JOCTHKEHHS pe3yibTara, OMpeAesiTh CIoCOObI
NENCTBHUI B paMKaX MPeUIOKEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATH CBOU ACHCTBUS
B COOTBETCTBUU C U3MEHSIONIeHcs cuTyanuei. OO0yJaromuiics CMOXKeT:
OTIPEEIIATH COBMECTHO C IEIaTOTOM M CBEPCTHUKAMHU KPUTEPHH TUIAHUPYEMBIX PE3YIbTATOB
Y KPUTEPUU OLIEHKH CBOEH y4eOHOI e TeNbHOCTH;
CUCTEMAaTHU3HPOBATh KPUTEPHUH ILIAHUPYEMBIX PE3yJIbTaTOB M OLEHKU CBOEH JIeATEIbHOCTH;
OCYIIIECTBISATH CAMOKOHTPOIIb CBOEH NIEATENHHOCTH B paMKaX MPEIOKEHHBIX YCIOBUU U
TpeOoBaHUI;
OIICHUBATh CBOKO JESATCIILHOCTh, apTyMEHTUPYS MPUYUHBI JOCTHIKCHUS WM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yibTaTa;
CBEpSTh CBOM JICUCTBUS C IEIBI0O W, NPU HEOOXOJUMOCTH, HWCIPABIATH OITUOKU
CaMOCTOATEIBHO.
YMeHue OIeHUBaTh MPABWIBHOCTh BBINOJIHEHUS Y4eOHOW 3amadu, COOCTBEHHBIC
BO3MOJKHOCTH €€ pemieHns. O0ydarommiicss CMOXKET:
OTIPEICIIATh KPUTSPUH TIPABUILHOCTH BBITIOJHCHHS YIeOHOW 3a/1a4H;
aHAJIM3UPOBATh M OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIONIETO WHCTPYMEHTAPHS JUIS
BBHITIONTHEHUS Y4eOHOI 3a/1auu;
CBOOO/IHO TIOJB30BAThHCS BRIPAOOTAHHBIMU KPUTEPUSIMU OIIEHKH U CAMOOIEHKH;
OLICHUBATh MPOAYKT CBOEH JAESITENLHOCTH 10 3a/IaHHBIM KPUTEPUSM B COOTBETCTBHH C IIEIIBIO
NEeSATEeTbHOCTH;
(buKCcUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
Bnanenue ocHOBaMH CaMOKOHTPOJISi, CAMOOILICHKH, NMPUHATHS PEUICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M mo3HaBaTeIbHOW. OOYJarOIIHIICS CMOXKET:



e HaOmIOMaTh U aHAJTU3UPOBATH COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO JESITCIBHOCTD U
JeSITeIbHOCTh JPYTUX 00y4aroIuXcst B poIecce B3auMOIIPOBEPKH;

® COOTHOCHTB PeajbHbIC U TNIAHUPYEMbIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

® [IPUHUMATPH PEUICHHE B YIYCOHOW CHTYallMy U HECTH 32 HETO OTBETCTBEHHOCTD.

Ho3naeamenvnvie YY/[

6. YMmenue omnpenensiTh MOHATHS, CO3/1aBaTh OOOOILICHMS, YCTaHABIMBATH AaHAJOTHH,
KJIaCCU(UIIUPOBATH, CAMOCTOSITENILHO BEIOMPATh OCHOBAHMSI M KPUTEPUU IS KilacCU(UKALINHU,
yCTaHaBIMBaTh TNPUYMHHO-CIICACTBEHHbIE CBS3M, CTPOHUTH JIOTUYECKOE PAaCCYKICHUE,
YMO3aKJIIOUYEHUE U JIeTaTh BbIBOABL. OOy4daromuiicss CMOXKET:

e oaAOUpaTh CJIOBa, COMOAYUHEHHBIE KIIFOUEBOMY CIIOBY, ONpPENCISIONIME €ro MPU3HAKU U
CBOMCTBA;

® BBICTPAMBAThH JIOTHYECKYIO ILIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U COMOAYMHEHHBIX
€My CIIOB;

®  BBIJCIATH OO MPU3HAK JABYX MJIM HECKOJIBKUX MPEIMETOB, WM SBICHUI U OOBSICHATH UX
CXOJZICTBO;

e O0BEIUHATH MPEIMETHI U SIBICHHUS B TPYIIBI IO ONpPEIeIeHHBIM NPU3HAKaM, CPaBHUBATb,
KJIACCU(UIIUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

®  BBIJICJATH SBJICHUE U3 OOIIETO psijia APYTHX SBICHUMH;

® CTPOUTH PaCcCyXkJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBJIGHUHN K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOWTH PacCyXJIEHHE Ha OCHOBE CPaBHEHMs NPEAMETOB U SIBJICHUH, BBIAEISS IPU 3TOM
o0111e NpU3HaKy;

® y3JaraTh NMOJYYEHHYIO MH(OPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peraeMoil 3a/1auu.

7. YMeHwue co3liaBaTh, IPUMEHSITH U PE0OPa30BHIBATH 3HAKU M CUMBOJIBI, MOJICITH M CXEMBI IS

pelieHns yueOHBIX U MO3HaBaTENbHBIX 331a4. OOy4daronuics CMOXKET:

e 0003HauaTh CUMBOJIOM M 3HAKOM MPEAMET W/UIIH SBJICHUE;

®  OMpeneNsTh JOTHYECKHE CBA3M MEXIY peAMETaMH H/UIIH SBJICHUSIMHU, 0003HAYaTh JaHHBIC
JIOTHUYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

e co3aaBaTh a0CTPAKTHBINA WM pealibHbIM 00pa3 mpeaMeTa U/uin SBICHHUS;

® CTPOMTH MOJIENIB/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4M U/WIH crioco0a ee peleHus;

® CO3/laBaTh MOJIEIM C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEepPUCTHK OOBEKTa Ui
OTIpeJIeNICHUs CII0C00a PEIIeHNS 3a]]aul B COOTBETCTBHHU C CUTYaIUEH;

e 1peoOpa30BHIBATh MOJICNN C LENBIO BBISIBICHUS OOIIMX 3aKOHOB, OMPEICISIONINX TaHHYIO
MPEAMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOXKHYIO 110 COCTABY WH(POPMAIIHIO U3 TpaGUUECcKOTro MM (POpMaTn30BaHHOTO
(CHMBOJIBHOTO) TIpE/ICTaBJICHUS B TEKCTOBOE, U HA00OPOT;

® CTpPOHWTH CXEMY, aJITOPUTM JCHUCTBUS, HCTIPABIISATH WIA BOCCTAHABIMBATH HEM3BECTHEIH paHee
aJITOPUTM Ha OCHOBE UMEIOIIET0Cs 3HAaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSETCS alITOPUTM;

® CTpPOUTH JAOKA3aTENILCTBO: MPSIMOE, OT IPOTUBHOTO;

®  aHATU3UPOBATH/Pe(IIEKCUPOBATh OMNBIT Pa3pabdOTKUM M pealu3alud y4eOHOro IpOeKTa,
HCCIIeI0BaHMS HA OCHOBE MPEIOKEHHON MPOOIEMHON CUTYAIUH, TTOCTABIICHHOMN I1EJIH.

8. CwmpicioBoe uteHue. O0yJaromuicss CMOXKET:



HaxOJUTh B TeKcTe TpeOyeMylo uHQpOpManuio (B COOTBETCTBHH C IEISIMH CBOCH
JESATEITLHOCTH ),

OPHCHTUPOBAThCSI B COJCPKAHWU TEKCTa, IIOHMMATh IEJIOCTHBIH CMBICT TEKCTa,
CTPYKTYPUPOBAaTh TEKCT;

YCTaHABJIMBATh B3aUMOCBSI3b ONIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;
PE3IOMHUPOBATH IIIABHYIO UJICIO TEKCTA;

peoOpa3OBBIBATH TEKCT, HHTEPIPETUPOBATEH TEKCT;

KPUTHYECKH OIICHUBATh COJICPIKaHUe U (OPMY TEKCTa.

9. PazBuTre MOTUBALIMY K OBJIAJICHUIO KYJIbTYpPOil aKTUBHOI'O CIIOJIb30BaHMsI CII0BAPEH U IPYruX

ITOHUCKOBBIX CUCTEM. O6yanOIHHfICH CMOXCET.

OIIPECACIIATH HCO6XO,Z[I/IMI)IG KIJIFOYECBEIC IIOMCKOBBIC CJIOBA U 3AITIPOCHI;

OCYHICCTBJIATH B38,PIMOI[CI7[CTBPI€ C JJICKTPOHHBIMU IMOUCKOBBIMH CUCTCMAMHU, CJIIOBAPAMU;
(bOpMI/IpOBaTB MHOXCCTBCHHYIO BI>I60pKy 13 MIOMCKOBBIX HCTOYHUKOB 1JId O6L€KTI/IBI/I38.HI/II/I
PE3YyJIbTATOB ITIOUCKA,

COOTHOCHUTD ITOJTYYCHHBIC PE3YJIbTAThI IIOUCKA CO cBOCH JACATCIIbHOCTBIO.

Kommynuxamuenvie YY/[
1. YMeHue opranu3oBbIBaTh yueOHOE COTPYAHUYECTBO U COBMECTHYIO JAEATENbHOCTD C yUUTEIEM

¥ CBEpPCTHUKAMU; paboTaTh HHANBUAYAJIHHO U B TPYIIIE: HAXOAUTH 00IIee PEeIeHHE U pa3peliaTh

KOH(IMKTBI Ha OCHOBE COIJIACOBAHUS TMO3UIMA M YydeTa HHTEPEecoB; (HOPMYIHpPOBATS,

apryMeHTHpOBaTh U OTCTauBaTh CBOE MHeHUE. OOyUarouics CMOKET:

ONPEJEIATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIILHOCTH;
UTPaTh ONPEACIICHHYIO POJIb B COBMECTHON J€ATEIBbHOCTH;
IPUHUMATh MO3ULHUI0 cOOeceHNKa, MOHUMAs MO3UIMIO JAPYroro, pa3inyarbh B €ro peyu:
MHEHHME, J10Ka3aTeNbCTBO, (PAKTHI; THIIOTE3bl, AaKCHOMBI;
OIpeNeNIATh CBOM JEHCTBHS M JEHCTBHS NapTHepa, KOTOpPbIE CIIOCOOCTBOBAIM WU
MPENSATCTBOBAIIN TPOYKTUBHOW KOMMYHHUKAIUH;
CTPOMTH IMO3UTHUBHBIE OTHOILLIEHUS B Mpoliecce yueOHO! U MO3HABATEIbHON e TEIbHOCTH;
KOPPEKTHO M apryMEHTUPOBAHHO OTCTAMBAaTh CBOKO TOYKY 3PEHHs, B JHMCKYCCHUH YMETh
BBIJIBUT'aTh KOHTPapryMEHThI, epedpasupoBaTh CBOIO MBICIIb;
KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpHU3HABaTh
OLIMOOYHOCTH CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;
IpeJularath allbTePHATUBHOE pellleHHe B KOH(QIMKTHOW CUTYalluH;
BBIJICJIATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUU;
JIOTOBApUBATHCS O MPaBHJIaX U BOIpocax JJisg 00CYKIEHHs B COOTBETCTBUU C IIOCTaBIEHHOMN
nepes rpynion 3aiaden.
YMeHHEe OCO3HAHHO HCIIOIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHHUKAIIUH JIJIsl BBIPQXKEHUS CBOMX YYBCTB, MBICIIEH U MOTPEeOHOCTEH /1JIs TUIaHUPOBAHUS
Y PETYJISLINN CBOEH IEATEIBHOCTH; BJIAJICHHE YCTHON U MUCbMEHHOM PEYbI0, MOHOJIOTUYECKON
KOHTEKCTHOU peubto. O0yJaromunics CMOXKET:
OTIpeNIeNIATh 337a4y KOMMYHHKAIIMHA U B COOTBETCTBUHU C HEH OTOMPATh peUeBBIC CPENICTBA;
oTOMpaTh M MHCIOJIb30BaTh PEUEBBIE CPEIACTBA B IPOLIECCE KOMMYHHUKALUU C APYIrHMMHU
JII0IbMHU (IMAJIOT B MAape, B MaJIOM TpyMIe U T. 11.);



® TPEICTaBIATh B YCTHOHW WJIM NHCBMEHHON (opMe pa3BEepHYTHI IUTaH COOCTBEHHOU
NeSITeNIbHOCTH;

e coOMIOaTh HOPMBI MYOJUYHON PeyH, PEeryiaMeHT B MOHOJIOTE M IUCKYCCHUHU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4eii;

® [IPUHUMATH PEIICHUE B X0 TUAJOra U COrIacOBBIBAThH €0 C COOECETHUKOM;

®  HCII0JIb30BATh HeBepOabHbIC CpeacTBa W HarJsHble MaTepUaIbl,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE 110/1 PYKOBOJCTBOM YUUTEIIS;

e Jle/1aTh OLICHOYHBIN BBIBOJ O JOCTUKEHUU LIEIIH.

3. dopmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JAaCTHU HCIOJIb30BaHUSA MH(OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — MKT). OGyqaromuiicss cMOXKeT:

® [IeJICHANPABICHHO UCKATh U UCIIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE IS
pelieHrs yueOHbIX U MPaKTUYEeCKHUX 3a7ad ¢ momouibio cpeacts UKT;

e BBIOMpATH, CTPOUTH U HCIOJIH30BATh a/IEKBATHYIO HH(GOPMAIIMOHHYIO MOJIEIb JIJIS epeaadu
CBOMX MBICIICH CPEICTBAMU €CTECTBEHHBIX U (POPMAIIbHBIX SI3BIKOB B COOTBETCTBUHU C
YCIOBUSIMU KOMMYHUKAIIHH;

® BbIACIATh WH(DOPMALMOHHBIA aCHEKT 3aJauyd, OMNEePUPOBATHh MNAHHBIMH, HCIIOJIB30BATh
MOJIeTIb PeIeHHUs 3a/1a4H;

® CIIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJOTMM [UIS pelIeHUus HH(DOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aJa4, B TOM YHCIIEC: BBIUMCIEHHUE, JOKIAI0B, pedepaTos,
CO3/IaHHE TIPEe3EHTALMM U JIp.;

®  ICIIOJIb30BAaTh MH(OPMALIHIO C YYETOM STHYECKUX U IPABOBBIX HOPM.

Ilpeomemnmnuie:
BbIHyCKHI/IK HAY4YIMTCH B 7-9 kjaaccax (}].]'Iﬂ HCII0JIBb30BaAHUA B HOBCE}IHEBHOﬁ KU3HU U
odecreueHust BO3MOKHOCTH YCneurHoro nmpoaoJizKeHus 06p330BaHI/lﬂ Ha 0230BOM ypOBHe)
J1eMEeHTHI TCOPUHU MHOKECTB U MaTeMaTHUYeCKoi JOTHKH
L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHEC TMOHATHAMHU: MHOXKCECTBO, 3JICMCHT
MHOXECTBA, IIOJAMHOXKECTBO, NIPUHAAJIICI)KHOCTD,

° 3a71aBaTh MHOKECTBA MEPEUYUCICHUEM UX PJIEMEHTOB;

° HaxOJUTh TepecedeHne, OObeIUHEHNEe, MOJMHOXECTBO B MPOCTEHUIINX
CUTyalHUsIX;

° orepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH: OIpENeICHHE, aKCHOMa,

Teopema, 10Ka3aTelbCTBO;
° NPUBOAUTH TPUMEPHl W KOHTPHPUMEPHI ISl TOATBEPHKACHHUS CBOUX
BBICKQ3BIBaHUH.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:
® HCTOJB30BaTh Tpadudeckoe MpeaCTaBICHHEe MHOKECTB JIJIsl OMHMCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHHM, PH PEIICHUH 33749 IPYTUX YICOHBIX TPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: HATYpaIbHOE YMCIIO, IEJI0€ YUCIIO,
OOBIKHOBEHHAs1 JIpoOb, JecsATHYHAs npoOb, CMEIIaHHas ApoOb, paIlMOHAIBHOE YHUCIIO,
apuMETUUECKHUI KBaJIpaTHBIN KOPEHb;
® CHOJIb30BATh CBOMCTBA YHCEI W TMpaBWia JCUCTBUM MPU BBIIOJHEHUU
BBIUMCIICHHI,



® HCHOJIb30BAaTh TMpPHU3HAKK AeauMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUN W PEIICHUU HECI0KHBIX 3a/1a4;
® BBINOJIHATH OKPYIJICHUE PAIMOHAJIBbHBIX YUCEI B COOTBETCTBUU C MTPABUIIAMU;
® OLICHMBATh 3HAYCHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YUCIIA;
® pacrno3HaBaTh pallMOHAIbHBIC U UPPALIMOHAIBHBIC YMCIA;
® CpaBHHUBATh YHCIA.
B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:
® OLICHUBATH PE3YJIbTaThl BEIYUCICHUI MPY PEIICHUN MPAKTUYECKUX 3a]1ay;
®  BBHINIOJIHATH CPABHEHUE YHUCEI B PEAIbHBIX CUTYaLIMSIX;
® COCTaBJISTH YUCJIOBBIC BHIPAXKCHUS MIPU PEIICHUM MPAKTUYECKUX 3a]a4 U 3a]a4 U3
JIPYTUX Y4EOHBIX IIPEIMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA
e BuINOMHATH HECIIOKHBIE MPE0Opa3oBaHUs ISl BEIYMCICHUS 3HAYCHUN YUCIIOBBIX
BBIPDAKEHMM, COAEpKAIIUX CTENEHU C HATypaJbHbIM IIOKa3aTelIeM, CTENEHU C LEJIbIM
OTPHUIATEIbHBIM ITOKA3aTENIEM;
® BBINOJHATH HECIOXKHBIC MPE0OPA30BAHUS LIEIIBIX BRIPAXKEHUN: pACKPBIBATH CKOOKH,
MIPUBOAUTH TOJIOOHBIC ClIaraeMble;
® UCIIOJIb30BaTh (hOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMbI, KBaapaT
pPa3HOCTH, Pa3HOCThH KBAJIPATOB) AJISl YIIPOLICHHS BRIYUCICHUN 3HAYCHHUH BHIPAKEHUM;
® BBINOJHATH HECJIOXKHBIC IpeoOpa3oBaHMs JPOOHO-TUHEHHBIX BBIPAKCHUH U
BBIPAKEHUM C KBaJPAaTHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeAMETOB:
® [IOHMMAaTh CMBICJI 3aIIUCH YKCJIa B CTAH/IAPTHOM BUJIE;
e ONepUpOBaTh Ha OA30BOM YPOBHE MOHSATHUEM «CTAHIAPTHAS 3aMUCh YHCIIAY.
YpaBHeHusi 1 HepaBeHCTBA
e OrnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMHU: PABEHCTBO, YUCIOBOE PABEHCTRBO,
YpaBHEHUE, KOPEHb YPaBHEHHUsI, PEILICHUE YPaBHEHHUSI, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HePaBeHCTBA;
® TIPOBEPSTH CIPABEIINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;
® pelarh JIMHEHHbIE HEPAaBEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOJSIIMECS K
JINHENHBIM;
® pelIaTh CUCTEMbI HECJIOKHBIX JINHEWHBIX YPaBHEHUM, HEPABEHCTB;
® TIPOBEPSITH, SIBJISAETCS JIM JAHHOE YHCIIO PEIIEHUEeM ypaBHEHUs (HEPABEHCTBA);
® pemath KBaJgpaTHbIC YpaBHEHUS 1O GOpMYysIe KOPHEH KBaIpaTHOTO YpaBHEHHSI;
e 1U300paxkaTh pelIeHus HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOW MPSIMOH.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:
® COCTaBJIATH U PEIIATh JUHEHHbIE YPABHEHUS MIPU PEIICHUH 3a/1a4, BO3HUKAIOIINX B
JIPYTUX y4eOHBIX MpeAMETax.

DOyHKIUHA
e Haxoauth 3HaUeHUE PYHKIIMH T10 33]aHHOMY 3HaUEHUIO apTyMEHTa;
® HaxOJWUTh 3HAYCHHUE apTYMEHTA I10 3aJJaHHOMY 3HAYCHHIO (DYHKITUU B HECIOKHBIX
CUTYalHsIX;

® OINpCACIATH IMOJIOKCHHUE TOYKH IO €€ KOOpAWHAaTaM, KOOpAWHATbl TOYKH I1I0 €€
ITOJIOKCHHUIO Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH,



e 1o rpagpuKy HaxoIuTh OONACTh ONpEAETCHMs, MHOXKECTBO 3HAUCHHH, HYyIH
(GYHKLIMU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHUs M yObIBaHUS,
HauOoJIbllIee M HAaUMEHbLIee 3HaYeHUs (PYHKIINH;

e cTpouTh rpaduK JUHCHHON (DYHKIINH;

® [pOBEpsATH, SABISETCA JM JaHHbIM rpadux rpadpukom 3amaHHOW (yHKIMU
(JTMHEWHOM, KBapaTHYHOU, OOpaTHON MPOMOPIIUOHAIBHOCTH);

e OmnpeaensaTh NPUOIMKEHHBIC 3HAYCHUS KOOPIUHAT TOUKH TepecedeHns rpaduxon
byHKIHH;

e omepupoBaTh Ha 0a30BOM  YpOBHE MOHATUSAMH:  IOCIEI0BATEIHHOCTD,
apudMeTHIECKas MPOrPECCHsl, TEOMETPHUECKAs POTPECCHS;

e pemaTh 33Ja4d HA TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJYYEH
HEMOCPEACTBEHHBIM OJICUETOM 0e3 mpUMeHeHUs (HopMy.

B noBceHeBHOM KU3HHM M IIPH M3YYCHHHU APYTUX NPEIMETOB:

® HCIIOJIB30BaTh TPAPUKHN PEeaTbHBIX MPOLECCOB M 3aBUCUMOCTEH /ISl OTIPE/ICICHUS
UX CBOMCTB (HanOobIINE U HAMMEHbIINE 3HAUEHHs], IPOMEKYTKH BO3pACTaHUsI U yOBbIBaHUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHHH U T.11.);

® HCIIOJIb30BaTh CBOMCTBA JTMHEWHOW (DYHKIMH U ee TpaduK Ipu PEeUICHUH 3a7ad U3
JPYruX y4eOHBIX IPEAMETOB.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e lImers mnpencraBaeHHME O CTAaTUCTUYECKMX XApPAaKTEPUCTHKAX, BEPOSATHOCTU
CJIy4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e pemaTh MpocTeilime KOMOMHATOpHBIE 33Ja4yd  METOJOM  HpPSAMOro H
OpraHU30BaHHOTO Nepedopa;

® [IPE/CTABIIATH IaHHBIE B BUJIE TaOJIULI, TUarpaMm, rpadukos;

e yuTaTh UHPOPMAIUIO, IPEJCTABICHHYIO B BUI€ TaOJIMLIbI, TUarpamMmbl, Tpaduka;

® OIpeAeNsTh OCHOBHBIE CTATUCTUUYECKNE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OIICHMBAThH BEPOSTHOCTb COOBITUS B MPOCTEHIINX CITyyasix;

® UMETh NPEACTABIECHUE O POJIM 3aKOHA OOJIBIIMX YHUCET B MACCOBBIX SIBJICHMSIX.

B noBceiHeBHOM KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

® OILIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOA0M Iiepebopa;

® UMETh MPEACTABIEHUE O POJIU MPAKTUYECKH JIOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHIA;

® CpaBHMBATb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH, IOTYUEHHBIE B IIPOLIECCE
pelIeHUs TPUKIAJHON 3a/1a4M, U3YUEHUs PEAIBHOTO SIBIICHHUS;

® OIICHMBAThH BEPOSITHOCTh PEAIbHBIX COOBITUI U SIBJICHUN B HECIIOKHBIX CUTYAIHX.

TekcToBbIe 3271241

e Pemarh HECIOXKHBIE CIOKETHBIE 33J]auM Pa3HbIX THIOB Ha BCE apHU(MeTHUECKHe
JIEHCTBHS,

® CTPOUTH MOJIENb YCJOBHS 3agaud (B BHUAE TaOMUIBI, CXEMbl, PUCYHKa WU
ypaBHEHHUS), B KOTOPOH JaHbI 3HAUEHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMUYUH, C LIEIBIO
IIOMCKA PELICHU 3a/1a4H;

® OCYIIECTBJISATh CHOCOO MOMCKA pELIeHHsS 3aJaud, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCJIOBHS K TPeOOBAHUIO WM OT TPEOOBAHMSI K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHMS 3a/1a4H;



®  BBIJIEIATH OTAIbl PEIICHUS 3aa4H;
® UHTEPIPETUPOBATH BBIYHUCIUTEIBHBIE pPE3yAbTaThl B 3aJade, MCCIENOBAThH
IIOJIyYEHHOE PEILIEHUE 3aauu;
e 3HaTh pa3InyMe CKOpocTedl O0BEKTa B CTOSYEH BOJE, MPOTHB TEUEHHUS U IO
TEYEHUIO PEKH;
e pelaTh 33/1a4M Ha HaXOXKJACHHUE YacTH YKMCJIAa ¥ YUCIIA 10 €T0 YacTH;
e pewmarb 3aJa4d pa3HbIX THUNOB (Ha pabOTy, Ha IOKYNKH, HA JBUXKCHHE),
CBA3BIBAIOIIUX TPU BEJIMYUHBI, BBIIEISATH T BEJIMUUHBI U OTHOILIECHUS MEXy HUMH;
® HAXOAWTH IIPOLEHT OT YMCJIA, YNACJIO IO NMPOLIEHTY OT HEr0, HAXOAUTh IIPOLEHTHOE
CHM)KCHHE WM ITPOLIEHTHOE MOBBIILEHUE BEINYUHBL;
® pemarb HECJIOXKHBIE JOTMYECKHE 3314l METOIOM PaCCyKICHUIA.
B noBcetHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX NPeIMETOB:
® BBIIBUraTh TMIIOTE3bl O BO3MOXKHBIX NPEICIIBHBIX 3HAUYECHUAX MCKOMBIX B 3ajaye
BEIIMYUH (JIeTIaTh TPUKUIIKY).
Hcropusi MaTeMaTHKHU
e OmnuceBaTh OTAEIBHBIC BBIIAIOIINECS PE3YJIBTATHI, IOJIYYEHHBIE B XOI€ Pa3BUTHUSA
MaTeMaTUKHU KaK HayKH;
e 3HaTh MPUMEPHl MaTEeMaTHYECKUX OTKPBITUH M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPHEH;
® [IOHMMAaTh POJIb MAaTEMaTUKHU B pa3BuTuu Poccuu.
MeToabl MATEMATHKH
e Bribuparh NOAXOAALUIMA HM3Y4YEHHBIM METOJX JUIsl PELICHUs M3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a7ay;
e [lpuBoguTh mNpUMEpPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B OKpY)Karollen
JNENCTBUTEIBHOCTH U IPOU3BEIEHUAX HCKYCCTBA.

BbIyCKHHK TOJYYHT BO3MOKHOCTH HAy4YHuThesi B 7-9 Kiaccax s olecnedeHust

BO3MOSKHOCTH YCIICLLIHOTO NPOJ0JIKeHUs1 00pa3oBaHus Ha 0230BOM H YIJ1y0JIeHHOM YPOBHSX

DJIeMEHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOH JIOTUKH

o Onepuposamv  NOHAMUAMU:  ONpeOeleHue,  meopemd,  aKCuomda,  MHOICECMEBO,
XapakxmepucmuKu MHONCECMBA, dNeMEHM MHONICeCm8d, nycmoe, KoHeuHoe U 0ecKoHeuHoe
MHOHCECBO, NOOMHOIACECMBO, NPUHAONEIHCHOCMb, BKII0UEHUE, PABEHCIBO MHOJICECME,

®  u300padicamv MHOICECMEA U OMHOUEHUE MHOICECME C NOMOWbIO KpY208 Jiinepa,

® onpedenams NPUHAONEHCHOCHb INEMEHMA MHOINCECMBY, 00beOUHEeHUI0 U nepeceqeHuio
MHOJICECMS;

®  3a0a8amb MHOJCECMBO C NOMOUWbIO NEPEUUCTICHUS INEMEHNMOE, CIO8ECHO20 ONUCAHUSA,

® onepupogamv NOHAMUAMU. GbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCMb BbICKA3bIGAHUS,
ompuyanue BbICKA3bIBAHUL, ONepayuu HAO GbICKA3bIGAHUAMU: U, UIU, He, YCI0GHbLE
BbICKA3bIBAHUS (UMNIUKAYULL),

®  CMPOUmMb BbICKA3LIBAHUS, OMPUYAHUSL 8bICKA3LIGAHUI.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  CmMpoums YenouKu YMO3AKIOUEeHUL HA OCHOBE UCNONb308AHUS NPABUIL IO2UKU,

®  UCNONBL308AMb MHOJICECMEA, ONEPaAYUU C MHOICECMBAMU, UX 2paghuieckoe npeocmagieHue
O0J151 ONUCAHUSL PEATIbHbIX NPOYECCO8 U AGNEHUI.



Yucaa

Onepuposams NOHAMUAMU. MHOICECMBO HAMYPAIbHBIX YUCET, MHONCECHBO YENblX YUCe,
MHOJCECMBO  PAYUOHANILHBIX — YUCEN, UPPAYUOHAILHOE YUCIO, KEAOPAMHbIL KOPEHb,
MHOJHCECMBO OeUCMBUMENbHBIX YUCEl, 2eOMEeMPUYeCKas UHMEPNPemayusi HAmypaibHbiX,
Yenvlx, PAYyUOHAIbHBIX, OCUCEUMENbHBIX YUCEe];

HOHUMAMb U 00BACHAMb CMBLCT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BLINONIHAMb  BLIYUCAEHUS, 6 MOM Yucle ¢ UCNOIb30BAHUEM NPUEMOS8 DPAYUOHATbHBIX
B8bIUUCTECHUU,

BINOIHAMb OKPY2IleHUe PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCbIO;

CPABHUBAMb PAYUOHAIbHBLE U UPPAYUOHATIbHBLE YUCIA,

npeoCmasisimes PAYUOHAIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

VROPAOOUUBAMb YUCILA, 3ANUCAHHBLE 8 8UOe 0ObIKHOBEHHOLL U 0eCAMUYHOU OpooU;

Haxooums HO/[ u HOK uucen u ucnonv3osamo ux npu pewieHuu 3a0ay.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHHUH APYIrUX NPEIAMETOB:

NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU peuleHUuu NPakmudyecKux 3alay u
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

BbINOIHAMb CPABHEHUE PE3YIbMAMO8 8bIYUCIEHUN NPU PEUeHUN NPAKMUYEeCKUX 3404y, 8 MOM
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCTIOBbLE BLIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3A0aY U 3a0aY
U3 Opyeux yueOHvix npeomMemos;

3anUCHIBAMb U OKPY2IIAMb YUCTIO8bLE 3HAYEHUS PEANbHBIX 8EIUYUH C UCNOIb308AHUEM PA3HBIX
cucmem usmMepeHusl.

To:xknecTBeHHBIE PEOOPA3OBAHUS

Onepupoeamv NOHSAMUAMU CMENEHU C HAMYPAIbHbIM NOKA3ameneM, CMEeNneHu ¢ Yeibim
OMPUYAMENLHBIM NOKA3AMeENeM,

BbINOIHAMb NPE0OPA308AHUSL YETbIX BbIPAICEHULL: OelCmBUs ¢ OOHOUIeHAMU (CLodCeHuUe,
sbluUmManue, YMHOJCeHUe), Oelicmeus ¢ MHO20YeHaMU  (ClodceHue,  BblYUManue,
VMHOOJICEHUe);

BbINOIHAMb PA3NONACEHUE MHO2OUJICHO8 HA MHONCUMENU OOHUM U3 CROCOD08. blHeCeHUe 3d
CKOOKY, 2pYNNUpOBKa, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

8b10€eIAMb K8AOPAM CYMMblL U PASHOCIU OOHOUNEHO8,

PACKAAObI8AMb HA MHOMCUMENU KEAOPAMHBILL  MPEXyleH,

BbLINOIHAMYL — NPEoOPA306AHUA  BbIPAINCEHUU,  COOEPAHCAWUX — CMeneHu ¢ YeabiMu
OMPUYAMENbHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CMmeneHu ¢ Yeablm
ompuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

8bINOIHAMY NPeoOdpa306anus OpPOOHO-PAYUOHANLHBIX BbIPANCEHULl: COKpaujenue Opobell,
npusedeHue aneebpauieckux opobeti K obujemy 3HAMEHAmMeNo, CLONCeHUe, YMHONCeHUe,
Oenenue aneedopaudeckux 0poobel, 8o36edeHue aneedpauieckol Opodu 8 HAMYPATbHYIO U
yenyro ompuyamenbHyo Cmenens,

BbINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

8vl0eNAmb  K8aopam CyMMbl UIU PAZHOCMU O8YUIEHA 8 BbIPANCEHUSX, COOEPHCAUJUX
K8a0pammbwle KOPHU,

BbINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPACAUUX MOOYTb.

B noBceHeBHO KU3HM M NIPM U3YYEeHHH APYTUX NMPeIMeTOB:



8bINOIHAMb NPEOOPA308aHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM 8Ude,
8LINOIHAMb NPeobpa308anus an2edpaudecKux GblpajiceHuli npu peuwleHuu 3a0ay Opy2ux
YueOHbIX npeoMemos.

YpaBHeHus1 1 HEPABEHCTBA

Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPABEHCME0, KOPEHb VPAGHEHUs, peuleHue
HepaseHcmea, pasHOCUNIbHbIEe YPAGHeHUs, 001acmy onpedenieHus YpasHeHus (Hepasencmea,
cucmemvl ypagHeHUll Ul HEPAGEeHCME),

pewiams  UHElHble YPABHEHUs U VPAGHEHUs, CB00UMble K JUHEUHbIM C HNOMOWbLIO
MOACOECMBEHHBIX NPEOOPA3Z08ANHUTL,

pewams KeaopamHvle YPAHEeHUs U YPAGHEHUs, C800UMble K KBAOPAMHbIM C NOMOWbIO
MOAHCOECMBEHHBIX NPEOObPA3Z08ANUTL,

peuiamsb OpoOHO-TUHElNble YPAGHEHUsL,

. Jf(x)=a \/f(x)z\/g(x)_

peuwanto npocmeunuiue uppayuoOHalbHble YPAGHEHUA euoa y ,
n
oa X = a-

pewams ypasHenust uod ;
pewams ypasHenust CROCOO0M PAZNIONCEHUSL HA MHONCUMENU U 3AMEHbI NePEMEHHOL;
UCNONBL306aMb  MEMOO  UHMEPEANo8 Ol PeweHus Yenblx U OpPOOHO-PAYUOHATLHBIX
HepaseHcme,
peutaniov JUHeliHble YPABHEHUA U HEPpABEHCMEBA C hapamempamu,
peutanivb HeCll0JCHble Keadparrmble YpaeHerus ¢ napamempom,
Pewamo HeClOHCHbLE CUCTEMbL IUHCTHbIX YPAGHEHUTL C NAPAMempamiL;

Peuantb HECJOJNCHble YPABHERUA 6 YUETIbLX YUCIAX.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

coCmagnams u peuams JuHeliHvle U K8AOPAmHble YyPAeHeHUs, YPAGHEeHUs, K HUM C800suuecs,
cucmemvl JIUHEUHbIX YPAGHEHULl, HEPABEHCME NpU peuleHuu 3a0ay Opyeux Y4yeOHbIX
npeomemos;

BbINONIHAMb OYEHKY Npasoonoododus pe3yibmamos, noay4yaemvlx npu peuleHuu JuHetHblx u
K8AOPAMHbIX YPAGHEHULl U CUCEM TUHEUHbIX YPAGHEeHUI U HepABeHCME NP peueHUY 3a0ay
Opyeux yueOHbIX npeomemos;

8bIOUPAME COOMBEMCMBYIOUUE YDABHEHUS, HEPABEHCINBA UTU UX CUCTEMb /il COCABIEHUs
mMamemamuyeckoi Mooenu 3a0aHHOl PeanbHOl CUMYayuy uiu NPUKIAOHOU 3a0adu;

ymMemsv UHMEPNPEemuposams NONYYEHHbIll NPU peuleHuu YpPasHeHus, HepaeeHCcmeda Ul
cucmembvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUmyayuy Uiy npUKIaoHou 3a0a4u.

DOyHKIUHA

Onepuposamv NOHAMUAMU: QYHKYUOHALLHASL 3A8UCUMOCTDb, (QVHKYUS, 2padur @yHKyuu,
CnocooOwl 3a0anusi (YHKYuU, apeymeHm u 3HayeHue @QYHKYuu, 001acmv onpeoeneHus u
MHOJCECMB0 3HAYEHUUl QYHKYUY, HYIU @OYHKYUU, HPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIMb (PYHKYUU, YeMHOCMb/HeUemHOCHb QYHKYUU,

cmpoums 2papuku TUHeNHOo, KeaoOpamuyHo QyHKYull, oo0pamHol nponopyuUoHaIbHOCMU,
dyuxyuu suoa: y_a+X+b, y=~/x y=3¥x y=|.

Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOIb308AMb Npeobpazosanus epagura GyHKkyuu

y=f(X) 0151 nocmpoenus zpaguros gynxyuii ¥ = & (kx+b)+c.



COCMAasNAmMs ypasHeHus NPpsAMoU no 3a0aHHbLIM YCI08UAM. NPOX0oOosauell yepe3 08e MOoUKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OAHHYI0 MOYKY U NApaiieibHOU OAHHOU
npAMOU,

uccnedosams GYHKYUI no ee epapuxy,

HAxXo0ums MHONCECMB80 3HAUEHUL, HYIU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamuuHoU Qyukyuu,

onepupoeamv  NOHAMUAMU: — NOCAE008AMENbHOCIb,  apu@dmMemudecKdas  npocpeccus,
2eomMempuieckas npozpeccusl;

pewams 3a0ayu Ha apu@dMemudecKyro u 2eoMempuydecKyio npoepeccuio.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIrUX NMPEAMETOB:

UNLTIOCMPUPOBATL € NOMOWLIO 2pAPUKA pPeanbHyio 3a8UCUMOCIb ULU NPOYecc No Ux
XapakmepucmuKam,

UCNONIBL306AMb C8OUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU peuleHUul 3a0ad U3 Opyaux
VuebOHbIX NPeoMemos.

TexcToBbI€E 3a7a4N

Pewamv npocmvie u cnosichvle 3a0auu pasHvlx mMunos, a makdxice 3a0a4u NOSbIUEHHOU
mpyoHOCmu,

UCNONIL306AMb  PA3HbIE KPAMKUE 3aNUCU KAK MOOEIU MEKCMO8 CHONCHbIX 3a0ay OJisl
HOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUst 3a0ay,

Paznuiams Mooeib meKkcma u Mooelb peueHus 3a0a4u, KOHCMpyupoeams K 0OHOU MoOoeu
peutenust HeCI0NCHOU 3a0a4u pasHvle MOOeIU MeKCma 3a0ayl,;

3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuleHust 3a0ay (om mpebo8anus K YClo8uro U om
YCn08us K mpebo8anuio);

MOOenUpoB8amsb paccydHcOeHusi NPU NOUCKe peuteHust 3a0ay ¢ NOMOUWbIO 2pagh-cxemol,
8b10e15IMb IMANbl PeueHUs 3a0a4u U coO0epHCaAnHUe Kaxrcoo2o Imand,

yMemb 8blOUpPams ONMUMANbHBIN MemoO peuleHuss 3a0ayu U 0CO3HA8AMb 8blO0p Memooa,
paccmampusams pasiuiHble Memoobl, HAX00UMb PA3HbLE PeUeHUs. 3a0a4U, eCll 803MONCHO;
AHAUBUPOBAMb 3AMPYOHEHUS NPU PEUUeHUU 3a0al,

BLINOIHAMb PA3TUYHbIE NPE0OPA308AHUSL NPEOTIONCEHHOU 3A0a4U, KOHCMPYUPOBAMb HOBbLE
3a0ayu u3 OGHHOU, 8 MOM YuUcle 0Opammbvie;

UHMEPNPEemuposams SblYUCTUMENbHbLE PE3YIbMamyvl 8 3a0aue, UCCIe008amb NOLYYEHHOE
peuierue 3a0a4u,

AHAUBUPOBAMNL BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUSL 08YX 00bEKmos u
UMeHeHUe UX XapaKmepucmuk npu COBMeCmHOM 08UNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE)
npu peuteHul 3a0ay Ha 08UdiCeHUe 08YX 00bEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIOHCHBIX
HanpaeieHusx;

uccne0o8ams 8Ce8O3MONCHbIE CUMYAYUU NpU peueHuu 3a0ay Ha O08UudiceHue no pexe,
paccmampusams pasHvle CUCMeMbl OMcuema,

peuiams pazHooOpasHvle 3a0a4u «HA 4acmuy,

peutamsb U 000CHOBLIBAMb C80€ peuleHue 3a0ay (8blOensmb MAMeMamuyecKylo 0CHO8Y) Ha
HAX0JICOeHUe HACMU YUCAA U YUCTA NO €20 YACMU HA OCHOB8E KOHKPEMHO20 CMbICAd Opoou;
0COo3HABAMb U OOBACHAMb UOCHMUYHOCHbL 3A0a4 PA3HBIX MUNO0G, CEA3bl8AIOWUX MPU
BeUUUHbL (Ha pabomy, Ha NOKYNKU, HA OBUMNCEHUE), 8bLOEAMb IMU BETUYUHBL U OMHOULEHUs



MeNCOY HUMU, NPUMEHSMb UX NPU Peuenuu 3a0ay, KOHCMpyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOB,

611a0emb OCHOBHLIMU MEMOOAMU peulenuss 3a0ay Ha CMeCU, CNa8bl, KOHYEHMPAYUU,
peuwiams 3a0ayu HA NPOYEHMbl, 6 MOM YUCIe, CILONCHbIe NPOYeHmbl ¢ 0OOCHOBAHUEM,
UCNONL3YS pasHble CNOCOObL,

peutams Jlo2udecKue 3a0ayu PA3HbIMU CROCOOAMU, 8 MOM YUCTe, C 08YMsL OIOKAMU U C MPeMs
O1OKAMU OAHHBIX C NOMOWbLIO MAOIUY,

peuiams 3a0ayu N0 KOMOUHAMOPUKE U Meopul 6eposimHOCMell Ha OCHOBe UCNOIb306AHUS
U3YUEHHBIX MemOo008 U 0OOCHOBLIBAMb PeuleHUe;

peuiams HeCl10ICHbLE 3A0ayl N0 MAMEMAMUYeCcKol CIamucmuxe;

081a0emb  OCHOBHLIMU ~MemoOamu peuwleHusi CIJCemHbIX 3aday. apupmemuyeckutl,
aneebpauveckuil, nepedbop 6aAPUAHMO8, 2eOMEMPUYECKUl, 2PAPUUecKull, NPUMEHSMb UX 8
HOBbIX NO CPABHEHUIO C U3VHUEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KH3HHU U IPpUA U3YYCHUH NPYIrUX NPEAMETOB:

8bl0eNAMb NPU peueHuu 3a0ay XapaKmepucmuKku paccmampueaemol 8 3aoade cumyayuu,
OmIUYHbIe OM pPedNbHblX (Mme, Om KOMOPbIX aOCMpPauposaiucs), KOHCMpPYuposams Hosbie
cumyayuu ¢ y4emom OdMmux Xapakmepucmukx, 6 YaCMHOCMU, NpU peuwleHuu 3a0ay Ha
KOHYeHmpayuu, y4umuléams nJI0MHOCMb euecmsd,

pewiams U KOHCMPYUPOBAMb 3a0a4u HA OCHOBE PACCMOMPEHUs. PedbHbIX CUMYyayul, 8
KOMOPbIX He MpeOyemcs MOYHbIL GbIYUCTIUMENbHBLU Pe3)Ibman,

peutamo 3a0a4u Ha 0BUdICEHUE NO pekKe, pacemampueds pasnsvle Cucmemsvl onicuema.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

Onepupogéamv nousmuamu: cmondyamele U Kpy2osvle OUaApammvl, madIuybl OAHHBIX,
cpeodnee apugmemuueckoe, MeOUana, Hauborvulee u HauMeHbulee 3HaUeHUs 6blO0PKU, pazmMax
8b100pKU, OUCnepcUs U CMaHOapmuHoe OMKIOHeHUe, CIVYAUHAA USMEHYUBOCb,

usgnexamov uHopmayuro, npedCcmagieHHyo 8 madauyax, Ha Ouazpammax, epagurax;
cocmasnams madoauybl, CMpoUmsb OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHDIX,

onepupoeamv NOHAMUAMU. PAKMOPUATL YUCIA, NePECAHOEKU U COYeMAHUs, MPey2oNbHUK
[lackans;

NPUMEHAMb NPAGUIIO NPOU3EEOEHUS NPU PEUUeHUU KOMOUHAMOPHBIX 3a40a4,;

onepupoeamv — NOHAMUAMU.  CAVUAUHBIL ~ ONBIM,  CAYYAUHLIUL  6blOOp,  UCHbIMAHUE,
a/leMeHmapHoe Ccayuaiinoe cobbimue (UCX00), Klaccuyeckoe onpeoeyieHue 6eposmHOCmU
CYUAlHo020 cobbIMus, onepayuu Hao Cay4auHbIMy COObIMUAMU,

npeocmasiams UHGOPMAyUIo ¢ NOMOWbIO KpY208 Junepa,

pewams 3a0auu HA BbIYUCTICHUE SePOSMHOCIU C NOOCYEMOM KOAUYECMBA BAPUAHMOS C
HOMOWbIO KOMOUHAMOPUKU.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

usgneKamov, UHMepNpemuposams U npeoobpasosvieams UHGOpMayuro, npeocmasieHHylo
maoauyax, Ha Ouazpammax, pagurax, ompaxcarouiylo ceoucmea U XapaKmepucmuxu
DeanbHbIX NPOYECcco8 U sA8NeHUl;

onpeoenims CMmamucmuyeckue Xapakmepucmuky 6bl00poK no mabauyam, OuUazpammam,
epaguram, ebINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yellu peuleHUs 3a0a4ll;

OYEHUBAMb 8EPOAMHOCTb PEaNbHbIX COObIMULL U SGTIeHUI.

HcTopust MaTeMaTHKHU



o  Xapaxmepuzoeamv 6KIAO BbLOAIOWUXCI MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U UHbLX
HayuHulX obaracmetl;

®  NOHUMAMb Pob Mamemamuxu 6 pazeumuu Poccuu.

MeTtoabl MATEMATHKU

o Ucnonw3ys usyuennvie Memoobl, nNpo8OOUNb 00KA3AMENbCMBO, BbINOIHAMb ONPOBEPIHCEHUE;

®  gblOUpamMb U3YUEHHblE MemOObl U UX KOMOUHAYUU 0I5 PeUleHUs MamemMamu4eckux 3a0ay;

®  UCNONBL308AMb MAMEMAMUYECKUe 3HAHUSL 05 ONUCAHUSL 3aKOHOMEPHOCMEU 68 OKpYcaroueli
OelicmeumenbHOCmuU U NPOU3BEOEHUSX UCKYCCMEA,

NPUMEHAMb NpoCmeluiue NPOCPAMMHbLE CPEOCMEa U INeKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbl

npuU peuteHuy MamemamuyecKux 3a0ay.

1. Conep:xanue nporpaMmbl

7 KJacce

Lenbie BoIpaxeHUs

Cremenb ¢ HaTypaldbHBIM IIOKa3aTeleM U ee cBoiicTBa. IIpeoOpazoBaHusi BbIpasKeHUH,
COJZIepXKAIINX CTEIEHU C HaTypaJIbHBIM IIOKA3aTEJIEM.

OpnHouneH, MHOTOWIEH. JIeCTBUS C OAHOWIEHAMHU M MHOTOYJIEHAMU (CIO)KEHUE, BHIUMTAHUE,
yMHOXKeHHe). DOopMysIbl COKPALIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJApaToB, KBaApaT CyMMBI U
pasHoctu. Pa3noskeHre MHOTOWIEHa HA MHOYKUTEIIH: BBIHECEHUE O0IIEro MHOKHTEIS 32 CKOOKH,
2PYNRUPOBKA, NpUMeHeHue @opmyl CoKpaweHHo2o ymHodcenus. Keaopamuviii mpexunen,
DpasnodicerHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemienue nuHelHbIX ypaBHeHUH. Jlunetinoe ypaenenue c¢ napamempom. Konuuwecmeo xopmeti
JIUHeNHo20 ypasHeHus. Pewenue 1uneunsix ypasHeHul ¢ napamempom.

Cucrembl ypaBHeHUH

VYpaBHeHuUe c 1ByMs IEpeMEHHbIMU. JInHEelHOe ypaBHEHHUE C ABYMs IEPEMEHHBIMU. [Ipsimas Kak
epaguueckasn unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePeMEeHHbIMU.

[TonsiTEe cuctembl ypaBHEHUM. PelieHne cuctemMbl ypaBHEHUM.

Mertoap! perieHus: CUCTEM JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU: epaghuieckuti memoo,
Memoo CoHceHUsl, METO/T TTOICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

DOyHKIUHA

IHonsTue pyHkuuu

JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH. POpMUPOBAaHNE NIPEICTABICHUN O METAIIPEIMETHOM
MOHITUH «KOOPAUHATEDY. CrocoObl 3aaHus GYHKITUN: aHATUTHYECKHA, TpadUIecKui,
tabnnyHbli. ['paduk ¢pynkuuu. [Ipumeps! GyHKIHI, MOTydaeMbIX B IPOLIECCE UCCIIETI0BAHUS
Pa3IMYHBIX PEATbHBIX MPOIECCOB U PELICHHS 3aa4.

JIuneiinas pyHKuus

CpoiictBa u rpaduk JMHEHHOW (YHKIMH. YTIOBOW Kod(puIMEHT mnpsmMoil. Pacmonoxenue
rpaduka JMHEHHONH (YHKIHMU B 3aBUCHMOCTH OT €€ YIJIOBOTO Ko3(dduimeHTa u cBOOOIHOTO
uneHa. Haxoowcoenue Kkoaghguyuenmos aumeluHou QYHKyuu Nno  3A0AHHBIM  YCIOBUAM:
npoxodcoeHue NpsamMou yepes 08e MoyYKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepes OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.



Pemienne TekcToBbIX 327124

3agaum Ha Bce apudmMeTHUecKHe AeiicTBUS

Pemenne TeKCTOBBIX 3amau apudmeTrudeckuM crocoboM. Mcmonb3oBaHue TaOIUI, CXeM,
YepTEkKeH, APYTruX CPEJCTB MPEACTABICHHS JAHHBIX IPU PEIICHUH 3a/1a4H.

3ajgaum Ha IBH:KeHHe, Pa00Ty U MOKYNKH

AHaM3 BO3MOXHBIX CHTyallMid B3aUMHOTO PACIOJIOKEHHSI OOBEKTOB TNPU WX JBMKCHHH,
COOTHOIIICHUSI 0ObEMOB BBITIOJIHAEMBIX pa0OT IPH COBMECTHOM padoTe.

3agaum Ha YACTH, T0JIH, IPOLEHTHI

Penrenue 3a7au Ha HAXOXKJICHUE YAaCTH YUCIIA U YKUCIIA IO €ro YacTH. Pemenne 3a1a4 Ha MPOIICHTHI
u gonu. IIpumenenue nponopuuii npy peleHny 3aaauy.

Jlornueckue 3a1a4u

Pemenune nmoruueckux 3anad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.
OcHOBHBIE METO/IbI PellieHHs] TEKCTOBBIX 3a/1a4: apu(METHUECKHH, anredpandeckuid, mepedop
BapHaHTOB. [lepsuunvie npedcmagienus 0 Opyeux Memooax peueHus 3a0ay (2eomempuieckue u
epaghuueckue memoowl).

8 Ki1acce

HppaunonanbHbie ynciia
IlonsiTe wuppannoHanbHOro uwncna. Pacno3HaBaHMe HppALMOHANBHBIX 4yucen. IIpumepst

JI0Ka3aTeNnbCTB B anredpe. MppanronaibHOCTh Yncia \/E . [Ipumenenue B reomerpun. CpasHenue
uppayuoHanbHulx yucen. Muodxcecmeo OelicmeumenbHuLX YUcel.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucinoBble 1 0yKBeHHbI€ BhIPAKEHHUS

Breipaxxenue ¢ mnepeMeHHO#. 3HaueHue BbIpakeHus. [loAcTaHOBKAa BBIpaXXEHHH BMECTO
MePEeMEHHBIX.

JIpoGHO-panuoOHAIbHBIE BHIPAKEHU S

Cremnenb ¢ nensiM mokazateneM. [IpeoOpa3oBanue IpoOHO-TUHEHHBIX BBIPAKEHHI: CI0KEHUE,
YMHOXXEHHE, JIeJIeHUuE. Aneebpauyeckas 0poos. /Jonycmumvle 3HAYeHUsL NePEMEHHbIX 8 OPOOHO-
payuonanvublx  evipaxcenusx.  Cokpawenue — aneedopauveckux — opooeti.  Ilpusedenue
aneebpauyeckux opoobeii k obwemy 3namenamenio. [leticmsus ¢ aneebpauyeckumu Opoosimu:
Cll0JHCe e, 8bIYUMAHUe, YMHOJICEeHUe, OelleHue, 8036€0eHUe 8 CIENeHb.

IIpeobpaszosanue svipadiceHull, coOepHcAUUX 3HAK MOOYJIA.

KBagpaTHbie kopHn

ApudmeTndecknii  KBaApaTHBI KopeHb. lIpeoOpa3oBaHWe BBIpaXEHHH, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JeNIeHHWE, BBHIHECEHHE MHOXUTEN W3-MOJA 3HaKa KOpHS,
BHeceHUe MHOXMCUMeNs OO 3HAK KOPHSL.

YpaBHeHus1 M HEpaBEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

Ilpeocmasnenue o pasnocunvrocmu ypasHenuil. Obracms onpeoeneHus ypasHenus (obracmo
00Ny CMUMbIX 3HAYEHUL NePeMeHHOLL).

KBaapaTHoe ypaBHeHHE U €r0 KOPHH



KBanparusle ypaBHeHus. Hemonnble kBajpaTHble ypaBHEHHA. JIMCKpUMHUHAHT KBaJApaTHOTO
ypaBHeHHst. PopMyna KOpHEH KBaJpaTHOTO ypaBHeHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. Perienue KBaipaTHBIX YPaBHEHUI :MCTIOIB30BaHUE (OPMYIIBI TSI HAX 0K ICHUS
KOpHEH, 2cpaguueckutl memoo peuieHus, pasiodceHue HA MHOJICUmenu, noobop KopHel ¢
ucnonvsoeanuem meopemsvl Buema. Konuuecmseo «xopueti keadpammoco ypaemweHus 8
3asucumocmu om e2o0 ouckpumunanma. buxeadpamuvie ypasnenus. YpasHnenus, ceéooumvie K
JUHeUHbIM U KeaopamHuim. KeaopamHule ypasuenus ¢ napamempom.

JApoOHo-pannoHaJIbHbIE YPABHEHUS

Pemenne mnpocredmux ApoOHO-TMHEWHBIX ypaBHEHUH. Peuienue OpoOHO-payuoHaibHbix
VPaHeHUIl.

Memoovl pewenus ypagHenuii: mMemoovl PABHOCUNLHBIX NPeoOPA308aHull, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYull npu peuieHuy ypasHeHull.

Ilpocmetiwue uppayuonanvHule ypaguenus euoa .| f (X) =a, \/f (X) = \/g (X) :

n
Ypasnenus suoa X' = a .Ypasnenus 6 yenvix yucnax.
HousiTne pyHKuun
Kycouno 3aoanuvie ¢hynxyuu.

Keanparuynas pyHkums

CaoticTBa u TpaduK KBagpaTHIHON QyHKImH (apadona). [locmpoenue epaghura keadpamuuno
@yukyuu no mouxam. HaxoxneHue Hynedl KBagpaTUYHOW (YHKUUHU, MHOMCECMBA 3HAYEHUL,
APOMEICYMKO8 3HAKONOCMOAHCIEA, NPOMENCYMKOE8 MOHOMOHHOCMU.

OOpaTHast NPONOPUHOHAIBHOCTD

CaoiicTBa (DyHKIUH Yy = K . 'nnep6omna.
X

I'pagpuxu ¢hynkyuii.

I'paduxu pynkyuil, y — /x, y=|x|-

Pemrenne TekcToBBIX 32124

3apaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pemenune TeKkcTOBBIX 3ahay apu@meTnyeckuM crocodoM. Mcmonb3oBaHHE TaONHUL, CXEM,
yepTexel, Jpyrux CpeCTB NPECTABICHUS JaHHBIX MIPH PEIIEHUN 3a]Ia4H.

3agaum Ha IBMKeHHe, pa00Ty M MOKYIIKH

AHaiu3 BO3MOXHBIX CHTyallMi B3aUMHOTO PACIONOKEHHS OOBEKTOB MNPH HUX JIBHXKEHHH,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT MPH COBMECTHOM padoTe.

3agaum Ha YacTH, 101, IPOLEHTHI

Pemmenue 3a71a4 Ha HaX0XK/IEHUE YaCTH YKCIIa U YUCIIa 110 ero YacTu. Pernenue 3a1aq Ha IPOLEHTHI
u gonu. [Ipumenenne nponopuuii npy peeHny 3aaay.

Jlornueckue 3agauu

Pemenue noruueckux 3anad. PeuieHue n1o2uieckux 3a0ay ¢ nomousio epagos, mabauy.
OcHOBHbIE METO/IbI PellIeHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUECKHH, anredpandeckuii, mepedop
BapuUaHTOB. [lepsuunsie npedcmagieHus 0 Opyeux Memooax peulenus 3a0ay (ceomempuieckue u
epaguueckue memoosi).



9 kiacce

HepaBencrBa

Uucnosele HepaBeHcTBa. (CBOICTBa 4HCIOBBIX HepaBeHCTB. IIpoBepka crpaBenauBOCTH
HEPaBEHCTB MIPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

HepasenctBo ¢ mepemenHoii. Ctporume u HecTporue HepaBeHCTBAa. Obnacmv onpeoeneHus
HepaseHcmea (061acmes OONYCMUMBIX 3HAYEHUL NePEeMEHHOLL).

Pemenne MMHENHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewienus. Pewenue keadpammuvix HepaseHcms. UCNOIb308aHUe
ceolicme U epaguka KeaopamuyHou @OYHKYuu, Memoo UHMEPSAnos. 3anucb peuieHus
K8AOpaAmHo20 HEpaGeHcmada.

Pewenue yenvix u 0pooHoO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBATIOS.

CucreMbl HEPaBEHCTB

CucreMbl HEPaBEHCTB C OJHOW IIepeMeHHOMN. Pelrienne cucreM HepaBEHCTB C OJIHOM TepEMEHHOM:
JUHEHHBIX, KgadpamHuuix. V1300paskeHne peuieHus] CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOIA.
3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOyHKIUHA

HousiTne pyHKuun

[Tpumeps! HyHKIHIA, TOTy4aeMbIX B IIPOLIECCE UCCIIETOBAHUS PA3TUYHBIX PEabHBIX POIIECCOB U
pemeHust 3ama4. 3HaueHHe (QyHKIUM B Touke. CBOWCTBA (YHKUHMI: OOJIACTh OIpEesICHHUS,
MHOXECTBO 3HA4YCHUH, HYJIH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, UYeMmHOCHb/HeuemHOoCb,
POMEXYTKH BO3pacTaHus M yObIBaHUs, HanOOJbIIee U HaMMEHbIIee 3HaYeHus1. MccnenoBanue
GbyHKLMY 10 ee rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adanuvie oynxyuu.

KBaapaTuunas GpyHkuus

CaoiicTBa u rpaduk kBagpaTuyHOi GyHKIMU (apadona). [locmpoenue epaguxa keadpamuunou
@dynkyuu no mouxam. HaxoxneHue Hyned KBaJpaTUUHOW (DYHKIIMH, MHOMCECmea 3HAYUEeHUL,
NPOMEIHCYMKO8 3HAKONOCMOAHCIEA, NPOMEHCYMKOE8 MOHOMOHHOCTU.

OO0paTHasi NpONOPIUOHAIBHOCTH

CrolicTBa QyHKIUH Yy = K . 'unepbomna.
X

I'paghuxu pynxyuii. Ilpeodpazosanue epaguka ¢ynkyuu y = f (X) 014 nocmpoenus epaguxos

@ynryuii 6uda y — af (kx+b)+c -
Ipaduxu gynxyuii Y=3+L1 y =~x,y=3x, y=|x.

X+b
ITocsienoBaTeIbHOCTH U MPOTPECCHH
YucnoBas mocienoBaTeIbHOCTh. [IpuMepbl 4HMCIOBBIX TOcienoBaTesbHOCTEN. beckoHeuHble
MoCcle0BaTeNbHOCTH. ApuMeTHueckas TMporpeccus U ee CcBOWCTBa. ['eomerpuueckas
nporpeccusi. DPopmyna obwjeeo uneHa u cymmvl N NEPLIX UNEHO8 apudmemuueckon u
eeomempuueckoll npoepeccuil. Cxo0auasics ceomempuyeckas npozpeccus.
Pelnenue TeKCTOBBIX 33124
3agaun Ha Bce apudMeTHYECKHE AeliCTBUS
Pemenne TekcTOBBIX 3amau apudmermdeckuMm crocoboMm. Mcmonp3oBaHue TaONHI, CXEM,
yepTexel, JPyrux CpeacTB NPEACTaBICHUS JaHHBIX MIPH PEIICHUU 3a]Ia4H.
3anauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU



AHanu3 BO3MOMHBIX CHUTYyallMil B3aUMHOTO pACIOJNIOKEHHS] OOBEKTOB NpPU HUX JBUKCHUU,
COOTHOIIIEHUS] 00bEMOB BBIMOIHAEMBIX pabOT MPH COBMECTHOU padoTe.

3agauu HA YACTH, I0JIH, POIEHTHI

Pemenue 3a1a4 Ha HAXOXKIEHUE YACTH YMCIIA M YMCIIA 10 €0 YacTH. Perenue 3a1a4y Ha IPOICHTHI
u gonu. IIpumenenue nponopuuii npy peleHny 3aaauy.

Jlornueckue 3agauu

Pemenue noruueckux 3anad. PeuieHue 1o02uieckux 3a0ay ¢ nomMowso epagos, maoauy.
OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3aJa4: apupMeTHUECKU, areOpandeckuii, mepedop
BapUaHTOB. [lepsuynvie npedcmasienuss 0 Opyeux Memooax peuleHus 3a0ay (ceomempudecxkue u
epaguueckue memoosi).

CraTucTHKA U TeOpHUs BepPOSATHOCTEH

Crarucruka

TabnmuuHoe W Tpaduueckoe MPEACTABICHHE NAHHBIX, CTOJIOYAThIE W KPYTOBBIC THATPAMMBL,
rpaduku, NpUMEHEHHE JUarpamMm U rpauKoB AJisl OUCAaHUS 3aBUCUMOCTEH peallbHbIX BETUYHH,
u3BJIedeHHE MHPOpMAIMK U3 TaOuull, Auarpamm U rpadukoB. OnucaTelbHbIE CTATUCTUYECKUE
MOKa3aTelM YHUCIOBBIX Ha0OpoB: cpeaHee apudmernyeckoe, Mmeouana, HauOOJbIIee U
HauMeHbIlIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CmaHoapmHoe OmkioOHeHue.
CnyvaiiHasi HW3MEHUYMBOCTh. VI3MEHYMBOCTH TPH H3MEpeHHsAX. Pewaowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BETUUUHAX.

Cayuaiinble cOObITHS

CrnyyaiiHple ONBITHI  (DKCIIEPUMEHTHI), OJJEMCHTAPHBIC CIIydallHbIe COOBITHS  (HCXOJIBI).
BepostHocTi  »sneMeHTapHbIX COOBITUH. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIE COOBITHS. BeposSTHOCTH ciiydallHbIX COOBITHI. OMBITHI C
PaBHOBO3MOKHBIMU JJIEMEHTApPHBIMU COOBITUSIMH. Kiaccuueckrne BEpOSITHOCTHBIE OIMBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOMKOB. [Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jinepa.
Ilpomueononoscuvie cobvimus, oOveduneHue u nepeceyeHue coowvimuil. Ilpasuno cnooxcenus
seposmuocmeti. Cnyuaiinwiti  6vlbop. I[Ipeocmasnenue sKcnepumenma 6 6uode oOepeaad.
Heszasucumvie  coovimus. Ymnoorcenue  eeposmmnocmeii  nezasucumuvix  coObimuii.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue o HE3aBUCUMBIX COOBITHSX B
JKU3HU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, ¢axmopuan uucna. Couemanus u Yucio COYEMAHU.
@opmyna yucia couemanuu. ITpeyeonvnux Ilackana. Onvimel ¢ OOALWUM — HUCTIOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHBIX cobbimull. Buvluucnenue eeposmuocmeti 6 onvlmax c¢
npumMeHeHuem KomMouHamopHvlx ¢gopmyn. Hcneimanua Bepuynnu.  Ycenex u  Heyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle genuyunsl

3nakomcmeo co CryyauHLIMU GeIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIYYAUHbIX
eenuyun.  Pacnpedenenue  eeposmuocmei. Mamemamuueckoe — oocuoanue.  Ceolicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3axone 6oavuwiux uucen. Mzmepenue gepoamuocmell.
Ilpumenenue 3akona O6ONGWIUX YUCEL 8 COYUOIOSUU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIYAIHBIX CUMYAYUSX.



I1l. TemaTuueckoe njiaHMpoBaHUE

9 kiaacc
Ne n/n Tema Konuu.
uacos
PanuonanbHble HepaBeHCTBA M U3 cucTeMbl (18 4)
1-3 JluHelHbIe ¥ KBaJIpaTHbIC HEPABEHCTBA 3
4-8 PanmoHansHbIC HEpaBEHCTBA 5
9-11 MHOk€eCTBa U Ollepalliy HaJl HUMU 3
12-15 | CucreMbl HEpaBEHCTB 4
16 Koumponvnas paboma Nel 1
17-18 IToaroroska x OI'D 2
Cucrembl ypapHenuii (17 v)
19-22 | OCHOBHBIC MMOHSATHUS 4
23-27 | MeToJibl pelieHus CUCTEM YpaBHEHUH 5
28-32 | Cucrembl ypaBHEHUI KaK MaTeMaTHYECKHE MOJIEIIN PEaTbHBIX )
CUTYalUi
33 Koumponvnas paboma Ne2 1
34-35 IToaroroska xk OI'D 2
Yucaosbie pyHknuu (27 4)
36-39 Omnpenenenue yncnoBoit pynkiuu. O01acTh onpeseneHus, o01acTb 4
3Ha4eHUH HYHKIUU
40-41 | CrocoObI 3a1anus pyHKINUN 2
42-45 | ColicTBa (PyHKIHIA 4
46-48 | YerHble 1 HeUeTHBIC PYHKIUU 3
49 Konmponvnas paboma Ne3 1
50-53 | ®ynkmumu y=X" (n € N), ux cBOMCTBA U rpaQuKu 4
54-56 | ®yukmwmu y=X" (N € N), uX cBOWCTBa U TpadHKH 3
57-59 | dymkmuu y = Vx, ee cBoiicTBa M TpaduK 3
60 Konmponvnas paboma Ned 1
61-62 | [logroroBka k OI'D 2
IIporpeccuu (18 4)
63-66 YucioBble MOCIE0BATENLHOCTH 4
67-71 | Apudmerrueckasi mporpeccus 5
72-77 | 'eomerpuueckasi IPOrpeccHsl 6
78 Konmponvnas paboma Ne5 1
79-80 | IloxroroBka k OI'D 2
DJeMeHThl KOMOMHATOPHKH, CTATHCTHKHU M Teopuu BepositHocTed (39 u)

81-83 | KomOuHaTOpHBIE 331291 3
84-86 CrartucTuka: au3aitH uHopmanmu 3
87-89 | IIpocreiime BEpOSITHOCTHBIE 3a1a91 3
90-91 | DkcnepuMeHTaJIbHBIE IaHHBIE M BEPOSTHOCTH COOBITUI 2
92 Koumponvnas paboma Ne6 1
93-94 | [Tomroroska xk OI'D 2
95-101 | IToBTOpeHME U cHcTeMaTH3alus ydeOHOro MaTepuaa 7
102 Wrtoroasi kKoHTposIbHAs paboTa 1
103-119 | [oaroroska k OI'D 17




