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MOSICHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma yuebHOTo npenmera «Anredpa» cocTaBieHa Ha OCHOBE:

-  ®depepanbHOrO TOCYJApCTBEHHOTO 00pPA30BATENFHOTO CTaHAAPTa OCHOBHOTO OOIIETO

oOpa3oBanus (npuka3z MunoopHayku PO ot «17» nexabpst 2010 rona Ne 1897) B neiictByrormeit

penaKkuuy;

- OcHoBHOW 00pa3oBaTeIbHONW TMPOTPaAMMBI OCHOBHOTO o0Omiero oopaszosanus MKOY

«KampimmHcKast cpeanss o0meodpa3oBaTeIbHas KO

- TMHUA y4eOHO-MeToanueckux koMmiuiekcoB (YMK) no anrebpe 1O0. H. MakapsrueBa u np. 7-9

KJIacCOB

N3yueHre MaTeMaTHKU B OCHOBHOM LIKOJIE TOJHKHO 00ECIICUNTh:
® OCO3HaHHE 3HAYCHMS MATEMATHKH B TOBCEIHEBHOM KH3HU YEIOBEKA;

e (GopMHpOBaHHE MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX W MCTOPUYECKHX (haKTOpax
CTaHOBJICHUS] MAaTEMAaTUYECKON HAYKH;

e (opMupOBaHHE TPEACTABICHUN O MaTeMaTHKE KaK YacTH OOIIeYeIOBEUECKON KYIbTYPBHI,
YHUBEPCAIILHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OIUCHIBATH M M3y4aTh PEalbHbIE MPOIECCH U
SIBJICHUSL.

B pesynbrate u3ydeHHs MaTeMaTHKH OOyd4aromiuecss pa3BHBAIOT JIOTHYECKOE U
MaTeMaTHYECKOE MBIIUICHHE, T[OJIyJaloT MPEJACTaBICHHE O MaTeMaTUYeCKHX MOJIEIX;
OBJIAJICBAIOT MAaTEMaTHYECKUMH PACCY)KICHUSMH; Y4aTCs MPUMEHSITh MAaTeMaTHUCCKHE 3HAHUS
IIPY PEIICHUN PA3JIMYHBIX 337a4 M OLCHUBAThH MOJTYYCHHBIC PE3YJIbTATHI; OBIACBAIOT YMEHUSIMHU
penreHus yueOHBIX 3a]a4; pa3BUBAIOT MATEMATHUECKYIO HHTYUIIHIO.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA

Anzebpa — onvH W3 BAXHEHIINX KOMIIOHEHTOB MAaTEMaTHYECKOTO 0Opa30BaHMS,
HEOOXOAUMBINA ISl MTPUOOPETEHUS] KOHKPETHBIX 3HAHMKW M MPAKTUYECKH 3HAYMMBIX YMEHUH,
HEOOXOIMMBIX ISl M3YUeHHs TeOMeTpuH B 7-9 Kilaccax, anreOpsl M Hayal MaTeMaTHYECKOTO
aHaimza B 10-11 kiaccax, a Takke U3Yy4EHUsI CMEKHBIX AUCLUIUIMH.

[TpakTHueckas 3HAYUMOCTH ANreOpbl COCTOMT B TOM, YTO INPEIMETOM €ro H3y4eHUs
SBIISTIOTCSI  KOJIMYECTBEHHBIE OTHOMICHWS M TPOIECCHl PEATBHOTO MHUpA, ONHCAHHBIC
MaTeMaTUYECKUMU MOJACISIMU.

B kypce anreOper 7-9 kiaccoB MpeicTaBiCHBI CIEAYIOIIHE COJEPKATENbHbIC JTUHUU:
«Uucna», «YpaBHeHHUs M HepaBeHCTBa», «DyHKuuMm», «PelieHue TEKCTOBBIX 33734y,
«CratucTuKka U TeOpHus BEpPOSITHOCTEN».

B paMkax ykazaHHBIX CO/IE€pKaTeNbHBIX JIUHUNA PeLIatoTcs CIeAYIOIINE 3a1auu:

- pa3BUTHE MBIIUICHHUS, IPEX/Ie BCero (hopMUpOBaHKHE aOCTPAKTHOTO MBIIUICHUS;

- (opMHUpOBaHUE JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIJICHHS, a TAKXKe TAaKUX KauecTB
MBIIIICHHS], KaK CHJIa ¥ THOKOCTh, KOHCTPYKTUBHOCTH M KPUTHYHOCTH;

- popMHpOBaHUE MAaTEMaTHUECKOTO CTHJIS MBIIUICHHUS, BKIIOYAIOLIET0 B ce0s1 MHAYKIIHIO
U JIeAYKIUIO, O000IIeHHMEe W KOHKPETH3alMio, aHAIW3 W CHHTE3, KIACCUPUKAIHNIO U
cucTeMaTH3alnio, abCTparupoBaHue U aHAJIOTHIO.

OINNIMCAHUE MECTA YYEBHOI'O IPEJJIMETA B YYEBHOM IIJIAHE

VYuebublil mnpeaMer «Anredpa» BXOOUT B MpeAMeTHYI0 oOnacte «MaTemaTtuka U
nH(pOpMaTUKay, SIBISETCA 00s13aTeNIbHBIM /711 U3yueHus B 7-9 kiaccax. B yueOHOM miaHe Ha ero
U3y4eHHe OTBOAMTCS:

Kaace Y4eOublii mpeamMer KoanuectBo KoanuectBo Hroro
HeJeJIbHbIX YaCOB | Yy4eOHbIX Helellb 3a y4yeOHBbIH
rox
7 Kiacc Anrebpa 3 34 102
8 Kimacc Anrebpa 3 34 102
9 kiacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzauuu nporpaMmsl — 306 yacos.

JIMUHOCTHBIE, METAIIPE/IMETHBIE U IIPEIMETHBIE




PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJJMETA

W3yuenmne anreOpbl oOecreuyMBaeT CIEAYIONIME pe3yJbTaThl OCBOEHHUS OCHOBHOM
00pa30BaTeNbHON IPOTPAMMBI:
JUYHOCMHbLE:

1. 'oTOBHOCTh U CIIOCOOHOCTH OOYUAIOIIMXCS K CAMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAaLMU K OOYYEHHIO W TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BbIOOpY M IOCTPOEHUIO JAajbHEWIIeW WHAMBUIYaJlbHOM TpaeKTOpuM oOpa3oBaHHs Ha 0Oasze
OPUEHTHPOBKU B MHpe npodeccuii u npodecCuoOHaTbHBIX MPEAIOYTEHUH, C YYETOM YCTOWYHBBIX
II03HABATENIbHBIX HHTEPECOB.

2. CdhopMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOWICHHS K YYEHHUIO; YBaXXHTEIHHOTO
OTHOILEHUS K TPYLY.

3. CpopMUpOBaHHOCTH IIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOW IPAKTUKM, YYHUTHIBAIOLIETO0 COLMAIbHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUpA.

4. Oco3HaHHOE, YBOXXUTEIBHOE U J0OpOXKEIATeIbHOE OTHOLICHHUE K APYIOMY YEJIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SA3bIKY, Bepe, IPa)IaHCKOW MO3UIMH. ['0TOBHOCTh U
CHOCOOHOCTh BECTH JHAJIOr C APYTUMM JIIOJbMH M JIOCTUIaTh B HEM B3aWMOIIOHMMAaHUS
(upentudukamuss cebs Kak  TMOJHONPAaBHOTO  CyObeKTa  OOMIEHHWsS, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO 0Opa3a mnapTHepa MO JAMAIOry, FOTOBHOCTb K KOHCTPYHMPOBaHMIO 00Opa3za
JOTYCTUMBIX CIIOCOOOB JUaJIOra, TOTOBHOCTh K KOHCTPYHMPOBAHMIO IIpoliecca Juajnora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, IMpPOLEAYp, I'OTOBHOCTh U CIOCOOHOCTh K BEAEHUIO
MIEPETOBOPOB).

5. OCBOEHHOCTh COLMANBHBIX HOpPM, MpaBWJI IMOBEIEHUs, pojieil U (opM colualbHON
YKU3HU B TPYIIax U cOOOIECTBAX.

6. CchopMupOBaHHOCTH LIEHHOCTH 3/I0POBOI0 M 0€3011acHOr0 00pasa KHU3HH.

7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS UYEPE3 OCBOEHUE XYJO’KECTBEHHOIO HACIIEIUs
HaponoB Poccun u mMupa, TBOPUECKOM AEATENIBHOCTH 3CTETUYECKOI0 Xapakrepa (CrocoOHOCTh
MOHUMATh ACTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHJIEHUE OKpPY)KAIOIIEro MHUpa;
CHOCOOHOCTh K 3MOLIMOHATIBHO-IIECHHOCTHOMY OCBOCHHUIO MUPA, CAMOBBIPAXKEHUIO U OpPUEHTALUU
B XyJIO’)KECTBEHHOM M HPAaBCTBEHHOM IMPOCTPAHCTBE KYJIbTYPbI; YBOKEHHE K HCTOPHH KYIbTYPHI
cBoero OteuecTBa, BBIPKEHHOW B TOM 4YHCI€ B IOHMMAaHUM KpacoTbl YEJIOBEKa;
c(OPMHPOBAHHOCTh AKTHBHOTO OTHOMICHUS K TPAIWIUAM XYHIO0KECTBEHHOW KYJIBTYPHI Kak
CMBICJIOBOM, 3CTETUYECKON U IMUHOCTHO-3HAYMMOM LIEHHOCTH).

8.CpopMHpOBaHHOCTH ~ OCHOB  DKOJIOTHYECKOW  KYJIBTYPHI,  COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTMUECKOTO MBILIICHHS.

Memanpeomemnmvie

MesknpeaMeTHbIe NOHATHSA

OObyuarommuecs yCOBEpIIEHCTBYIOT TPUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThI
¢ uHdopmanueii n nonoiaHAT uX. OHU cMOryT paboTaTh C TEKCTaMH, MPeoOpa3oBHIBaTH U
UHTEPIPETHPOBATH COACPIKANIYIOCS B HUX HH()OPMAIHIO, B TOM YHCJIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, aHAJIU3UPOBATh, 0000IIATh U MHTEPIPETUPOBATDH
UH(POPMAIINIO, COACPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIIEIATh TJABHYI0O M M30BITOUHYIO HMH(GOpPMAILMIO, BBIIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIACIEHHBIX (DAKTOB, MBICIIEH; IPECTABIATH HHPOPMAIUIO B CHKATOM CIOBECHOMN
¢dopme (B Buje IMiaHa WIM TE3UCOB) U B HAIISIHO-CUMBOJHMYECKOW (opme (B Buae Tabnmil,
rpadU4ecKux CXeM M Juarpamm, KapT TOHSATHA — KOHIENTYAIBHBIX IHArpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aIIOJTHATH U JOMOJHSATH TaOJHIIBI, CXEMBI, JHArPAMMBbI, TEKCTHI.

OOyuaromnyecs MPpUOOPETYT ONBIT NMPOEKTHON deATEeJbHOCTH Kak 0co00i (opMbl
y4aeOHOM paboThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITEIBHOCTH, WHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIICHUIO MOTUBALUHU U 3PPEKTUBHOCTH YUeOHOH NIeSTeNbHOCTH; B X0JIe
pealM3allud HMCXOJHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHMEM BBIOMPATH
aJIeKBaTHBIE CTOSIEH 3ajjaue CpejCcTBa, NMPUHUMATh PELICHHs, B TOM YHUCIE U B CHUTyalUsAX
HeonpeaenéHHocTd. OHU  MOJIydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BApUAHTOB pELICHWH, K TOMCKY HECTaHJAPTHBIX pPELICHWH, IOHCKY H
OCYILECTBIICHHIO Hanbosee MpuemMiIeMOro peLIeHuUs.



B cootBerctBum ®I'OC OOO BBIIETSAIOTCS TPU TPYIIBI YHUBEPCATBHBIX YYCOHBIX
JENCTBUI: peryisITUBHbBIE, [I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YVY /|

1. VYMeHue caMOCTOATENBHO ONpEeNeNATh LedH 00y4eHHs, CTaBUTh U (HOPMYIHPOBAThH
HOBBIE 33/1a4M B yueOe U N03HaBaTeNIbHOM J1eATeIbHOCTH, Pa3BUBAaTh MOTHBBI U UHTEPECHI CBOECH
MO3HABATENIBHON JeaTeTbHOCTH. OOyJaONUIACs CMOXKET:

® aHAIM3UPOBATh CYIIECTBYIONIME W IUIAHUPOBaTh Oyaymiye 00pa3oBaTeNIbHBIE
pE3yJIbTaThI;

e yaeHTU(GUIHUPOBATH COOCTBEHHBIE TPOOJIEMBI U OMPEIEIISTh IIaBHYIO TPOOIIeMYy;

® BBIJIBUraTh BEPCUU PEHICHUS MTPOOIIEMBI, (HOPMYIHPOBATh TMIIOTE3bI, IPEIBOCXHILATH
KOHEYHBIN pe3yNbTar;

® CTaBUThH LIEJb JEATEILHOCTH HA OCHOBE OIPEEIICHHON MPOOIeMbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEI;

e (dopMynupoBaTh y4yeOHbIE 3aJaud Kak Iard JOCTHKEHHS [OCTABICHHOW IIeNu
JESITEIbHOCTH;

e 00OCHOBBIBaTb 1I€JIEBbIE OPUEHTUPHI W IPUOPUTETHI CCHUIKAMH Ha LEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 111arOB.

2. YMeHHE CaMOCTOATEIbHO IUIAHUPOBATh MYTH JOCTHIKEHUS LeJiel, B TOM YHCIe
IbTEpPHATHBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3(h(hekTuBHBIC CIOCOOBI pelIeHus yueOHBIX U
MO3HABATENbHBIX 33a4. O0yJaromuiics CMOXKET:

e omnpenensaTh HEoOXOAUMbIE JAEWCTBHE(S) B  COOTBETCTBMM €  y4yeOHOH U
MI03HABATEJIbHON 3a7aueii U COCTABIISITh aJITOPUTM UX BBIIIOJIHEHUS;

e 00OCHOBBIBaTh U OCYIIECTBISATH BbIOOp Hanbonee 3(HEeKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX Y I103HABATEIbHBIX 33/1a4;

® OMpeAensiTh/HaXOqUTh, B TOM YHUCJIE W3 NPEIOKECHHBIX BAapPUAHTOB, YCIOBHS IS
BBITMIOJTHEHHS Y4eOHOM 1 MO3HABATEIBHOM 3a1a4u;

e BBHICTpauBaTh >KU3HEHHBIE IJIAHBI HAa KpPaTKOCpOUHOE Oynyiiee (3asBisATH IEJIEBHIE
OPUEHTHUPBI, CTABUTH a/ICKBaTHBIC UM 33/1a4H U MIpeIaraTth JeHCTBUs, yKa3biBasi U 00OCHOBBIBAsS
JIOTUYECKYIO MOCIIEI0BATEILHOCTD 1IaroR);

e BpIOMpaTh M3  NPEVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITEIbBHO  HMCKaTh
CpeICTBa/pecypehl AJisl pELICHUS 3a4aun/JOCTUKEHUS 11EeIH;

® COCTaBIATh IUIAH pELEeHUs NpoOieMbl (BBIIOJIHEHUS IPOEKTa, MPOBEICHUS
MCCIIEI0BAHUS);

e OMpeAeNnsaTh NOTEHIMAIbHbIE 3aTPYAHEHUS MIPU PEIIEHNN Y4eOHOM U Oo3HaBaTEeNIbHOM
3a/la4 U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

® ONUCHIBaTh CBOW ONBIT, OQOpMIss ero i Mepefadyd JIpyruM JIOASM B BHIE
TEXHOJIOTHH PELICHUs MPAaKTUYECKUX 3a]1a4 OIPEEIIEHHOT0 Kiacca;

® IUIAaHUPOBATh M KOPPEKTUPOBaTb CBOK HMHIMBHUAYaJbHYIO 00pa30BaTeNbHYIO
TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JICHCTBHA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYILIECTBIISATH KOHTPOJIb CBOEH AEATEIbHOCTH B NIPOLIECCE NJOCTHIKEHUSI PE3YJIbTAaTa, ONPEIEIIATh
CrocoObl IEeUCTBUN B paMKax MNpeUIOKEHHBIX YCIOBUI M TpeOOBaHMI, KOPPEKTUPOBATh CBOU
JIeMCTBUS B COOTBETCTBUHU C U3MEHsoIeics cuTyarreid. OOyyaromuiicss CMOXeET:

® OMpeAensiTh COBMECTHO C TI€IaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
pPE3yJIbTaTOB U KPUTEPHUH OIICHKU CBOEH yueOHOMU AesITeNbHOCTH;

® cHUCTEeMAaTU3UpPOBaTh (B TOM 4HCJI€ BbIOMpAaTh TNPUOPUTETHBIE)  KPUTEPHH
IUIAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH JESTEIBHOCTH;

e 0oTOMpaTh HUHCTPYMEHTHI [JIsi OLIEHHMBAHUS CBOEW JESITENBbHOCTH, OCYILECTBISATh
CaMOKOHTPOJIb CBOEH JeSITEIbHOCTH B paMKax MPeAIoKEHHBIX YCIOBUM U TpeOOBaHMI;

® OIICHMBATh CBOK JEATEIbHOCTb, AapPryMEHTHPYsl NPUUYMHBl JIOCTH)KEHUS WIIU
OTCYTCTBHS IUNIAHUPYEMOTO PE3YJILTATA;

® HAXOAWTh JIOCTaTOYHBIE CPEICTBAa JUISl BBINOJHEHHs y4eOHBIX JAEWCTBUHA B
M3MEHSIOIIEN s CUTYalluu W/WIK IPU OTCYTCTBUH INITAHUPYEMOTO pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHalIM3a W3MEHEHUN CUTyaluu JUisl TOJY4YEHHs 3allJIJaHUPOBAHHBIX XapaKTEPHUCTUK



MIPOJIYKTa/pe3yibTaTa;

® YCTaHaBIHMBATh CBS3b MEXKIY IIOJyYECHHBIMH XapaKTePUCTUKAMHU MPOAYKTa H
XapaKTEepUCTUKaMM Tpolecca JEATEIbHOCTH U IO 3aBEpIICHUHU JAEATENIbHOCTU Ipelarath
M3MEHEHHUE XapaKTEPUCTUK MTpoLiecca s OIYyYEHUS YIYUIIEHHbBIX XapaKTePUCTUK MPOIYKTa;

® CBEpATb CBOM JCWUCTBUS C ILIEIbI0 M, NPU HEOOXOAMMOCTH, MCIPABIATH OIIMOKH
CaMOCTOSITENIBHO.

4. YMmeHHE OLEHUBATh NPAaBMWIBHOCTH BBIIOJHEHMS Y4eOHOW 3aJadyd, COOCTBEHHBIC
BO3MOXHOCTH €€ perieHusi. O0yJaromuiicss CMOXKeT:

® ONpEeaeNsATh KPUTEPUH MPABUIILHOCTH (KOPPEKTHOCTH) BBITIOJHEHHS YUeOHOM 3a/1auu;

® aHAIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS
JUISL BBITIOJIHEHUSI YUeOHO 3a1auu;

e CBOOOJHO IOJB30BATHCSA BBIPAOOTAHHBIMU KPUTEPUSMH OLEHKHM M CaMOOLICHKH,
UCXO/IA U3 1IeJI U UMEIOILUXCS CPEICTB, Pa3iinyas pe3ysibTaT U ClIocOoObl JeHCTBUM;

® OICHMBATh MPOJYKT CBOCH JEATENHHOCTH MO 3aJaHHBIM H/WIK CaMOCTOSTEIBHO
OIpEEIIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO JEATEIbHOCTH;

e 00O0CHOBBIBAaTh JIOCTUXHMOCTb II€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (QuUKCHpOBaTh H AaHATM3UPOBATh JUHAMHKY COOCTBEHHBIX OO0Opa30OBaTEIbHBIX

pe3yJbTaTOB.

5. Bmanenue ocHOBaMHM CaMOKOHTpOJIS, CAMOOLICHKH, MPUHATHS pEIICHUH U

OCYILECTBIICHHS] OCO3HAaHHOIO BbIOOpa B yueOHOI U mo3HaBaTesbHOM. OOyyaromuiics CMOXKET:
e HaOmOJaTh W aHAJU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  II03HABaTEJIbHYIO
JeSITeTbHOCTD U ACATEIBHOCTD APYTHX 00YJarOIIUXCs B IPOIIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTh  peajbHble W  IUIAHUPYEMbIE  pe3yJbTaTbl  WHAMBUIYAIbHOM

00pa3oBaTeNbHON AEATEIbHOCTU U JIEJIaTh BHIBOJIBI;
® [IPUHHUMATh PELIEHUE B Y4eOHOM CUTyallui U HECTH 3@ HETO OTBETCTBEHHOCTB;
® CaMOCTOSITEJIbHO ONPEIENATh NPUYUHBI CBOETO ycCIleXa WM HEycleXxa M HaXOJUTh
CIO0COOBI BBIX0/1a U3 CUTYaAllUU HEYCIIeXa;

® PETPOCIEKTUBHO OIpPENeATh, KaKue NEHCTBUSA MO PEUICHHI0 Y4eOHOM 3ajaud WM
napamMeTpsl 3TUX JACUCTBUM NpUBENIM K TOJYYECHHIO HMEIOIIErocss MpoayKTa YyueOHOH
JeSITEIIbHOCTH;

® JIEMOHCTPUPOBaTh MpPHUEMBl PETrYJIALUU TCUXOPUZUOIOTHUECKUX/ IMOLMOHAIBHBIX
COCTOSSHUM Uil JOCTIDKEHHA  dPdekTa ycrnokoeHuss (ycTpaHEHHs  SMOLMOHAIBHOMN
HanpsHKEHHOCTH), ¢ ¢deKTa BOCCTaHOBIIEHUS (OocnabiaeHus MpOsBICHUN yToMieHus), 3¢ dekra
AKTHUBM3AIMH (TOBBILICHUS IICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

Tunosble 321244 10 GOPMHUPOBAHHUIO PEryIATUBHBIX AeHCTBHI

® 3a7aHUS HA NOCTAHOBKY II€JIU JESATEILHOCTH Ha OCHOBE OIPENEICHHON MPOoOIeMbl U
CYIIECTBYIOIINX BO3MOKHOCTEH

e 33j7aHus Ha (OPMYIMPOBKY YYEOHBIX 3a/ad, HAINpPaBICHHBIX Ha JIOCTH)KEHUE
IIOCTABJIEHHOW LIEH JEATENBHOCTH

® 33/1aHus, OOYYalOLIME NOWAL080MY U UMO2080MY KOHMPONIO 3a Pe3ylbTaTaMy,
NIAHUPOBAHUIO PeulenUs 3a0ayy ¥ IPOTHO3UPOBAHUIO Pe3ylbTaTa

® 3a]aHMs, HALIEJICHHBIE HA OLICHKY, IPUKUAKY U NPOCHOZUPOBAHUIO Pe3YTbmama

® 3aJaHMS Ha CaMONPOBEPKY pe3yibTaTa, OLEHKY pe3ysibTara, KOPPEKIHIO
(«peaHaMepeHHbIe OUTHOKNY, «UITY OLUTHOKI))

® 3a7aHUS Ha B3aUMOKOHTPOJIb M B3aUMOOILIEHKY Ha ypOKax

® 33/1aHUS HA MOUCK MH(POPMALIMH B MPEIOKEHHBIX HCTOUHHKAX

ITo3naBaTtenbHbIe YY /[

1. VYwmenue ompenensiTh MOHATHS, CO3JaBaTh OOOOINECHMs, YCTaHABIWBATH AHAJIOTHH,
KJ1acCU(UIIUPOBaTh, CAMOCTOSITEIBHO BBHIOMpPATh OCHOBAHUS U KPHUTEPUU IS
KJacCU(pUKALlUM, YCTaHABIMBaThb IMPUYMHHO-CICJICTBEHHBbIE  CBSI3H, CTPOUTH
JIOTUYECKOE PpACCYXKICHHE, YMO3AKIIOUEHHE (MHAYKTUBHOE, JEOyKTHBHOE, II0
aQHAJIOTUH) U IeTIaTh BBIBOABL. OOyUYaOmMUACS CMOKET:

e 110A0UpPATH CIIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEACISAIONINE €ro MPU3HAKH

1 CBOICTBA;



® BBICTpauBaTh JIOTMYECKYIO LENOYKY, COCTOALIYI0 M3 KJIIOYEBOrO CJIOBa M
COIOJAYMHEHHBIX EMY CIIOB;

® BBIJCHATh OOHMH NPU3HAK [BYX WM HECKOJBKUX IPEIMETOB WU SBICHUHA H
OOBSICHATH UX CXOJICTBO;

e OO0BEAMHATH NIpPEIMEThl U SBIECHUS B TPYIIbl IO ONPEICICHHBIM IpU3HAKaM,
CpaBHUBATh, KIIaCCU()UIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;

® BBIJCIATH SIBJICHHE U3 OOIIEro psja IpYrux sIBICHHIH;

® OIpeneNsiTh OOCTOATENbCTBA, KOTOpPbIE INPEALIECTBOBAIM BO3HUKHOBEHUIO CBSI3U
MEXIY SABICHUSIMH, W3 3TUX OOCTOSTENbCTB BBIAEIATH OIpPEIEIAIOLINE, CHOCOOHBIE OBITH
NPUYMHOMN TAHHOTO SIBIICHUS, BBISIBIIATH IIPUYMHBI U CIICICTBUS SIBIICHUIA,

® CTPOUTh pacCyKAE€HUE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBIEHUSIM U OT
YACTHBIX SIBICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOMUTb PAcCy’KICHHE Ha OCHOBE CpPaBHEHMS NPEIMETOB U SIBICHUH, BBIACNAS IPU
9TOM O0ILME NPU3HAKY;

® U3yarath IMOJYYCHHYI0 HH(POPMALUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pPelIaeMoi
3a/1a4u;

® CaMOCTOSITEIbHO YyKa3blBaTh Ha HH(MOpMAIMIO, HYXKAAOLIYIOCS B IPOBEPKE,
Ipeiarath ¥ NpUMEHATh CII0CO0 MPOBEPKH JJOCTOBEPHOCTU MH(POPMALINY;

¢ BepOATM30BaTh IMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHMKOM;

e OOBSACHATH SBJEHMS, IPOLECCHl, CBA3M M OTHOLICHMS, BBISBISEMbIE B XOJ€
MIO3HABATEJILHON U UCCIIE0BATEIbCKOM AEATENbHOCTU (IPUBOIUTH OOBSICHEHHE C U3MEHEHHEM
(bopMbl npesicTaBlIeHUs; OOBACHATD, ACTATU3UPYS WM 000011asi; OOBACHATh C 33JJaHHOM TOUKU
3peHus);

® BBUBIATh M Ha3blBaTh NPUYMHBI COOBITHS, SIBICHHS, B TOM 4YHCIE BO3MOXHBIC
/Haubosiee  BEpOSITHbIE  NPUYMHBI, BO3MOXKHBIE  IOCIEACTBHMS  3aJlaHHOM  MPUYUHBL,
CaMOCTOSITENIbHO OCYILECTBIISIS IPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JeNaTh BBIBOJ HA OCHOBE KPUTMUYECKOIO aHAJIM3a PAa3HbIX TOYEK 3peHus,
HNOJATBEPXK/IaTh BBIBOJ COOCTBEHHON apryMeHTalMed WIH CaMOCTOATENBHO IMOJTY4E€HHBIMU
JTAHHBIMH.

2. YMeHue co3JaBaTh, PUMEHATh U NMPEOOPa30BbIBATh 3HAKM M CHUMBOJIBI, MOJIENIU H

CXEMBI JIJIs peleHts y4eOHbIX U MO3HaBaTeNbHbIX 3a7a4. OOydaromuics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM NpEAMET U/UJIH SBJICHUE;

® OMpeAeNsaTh JOTMYECKHE CBSI3U MEXIy NMpeAMETaMH W/WIU SBICHUSIMH, 0003HAYaTh
JTaHHBIE JIOTMUECKHE CBSA3H C MTOMOIIbIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbI 00pa3 npeaMeTa U/uin sSBICHHUS;

® CTPOUTh MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHH 3aJlaud /UK crioco0a ee pelieHus;

e co3JaBaTh BepOasbHbIC, BELIECTBEHHbIE U MH(POPMALMOHHBIE MOJIENH C BbIJICIIEHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa JIs ONpeAeieHUs crocoba pemeHus 3aaayd B
COOTBETCTBUU C CUTYalLIUEH;

® 1peoOpazoBBIBATE MOJENU C LENbIO BBIABICHHUS OOLIMX 3aKOHOB, OMNPEAEISIOIINX
JTAHHYIO TIPEIMETHYIO 00J1aCTh;

® NEPEeBOAUTH CJOXKHYIO IO COCTaBy (MHOrOacmekTHyi) HHpopMmanuio U3
rpa¢pu4eckoro MM (GOpPMaIM30BAHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE, U
Hao000poT;

® CTPOUTH CXEMY, AJITOPUTM JECHCTBHS, UCIPABIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJroOpuTM Ha OCHOBE HMEIOIIErocsl 3HaHUs 00 OO0BEeKTe, K KOTOPOMY HpUMEHSETCS
AJITOPUTM;

® CTPOMTb JI0KA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/Pe(IIEKCUPOBATH OIBIT Pa3padOTKU U peaTu3alii y4eOHOro MPOeKTa,
UCCIIEIOBaHUs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpOoOIeMHOM
CUTYalliH, IOCTaBJICHHOM 11eJIM W/WIIN 3aJJaHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3yibTara.

3. CwmbicnoBoe ureHue. OOyJaromuiics CMOXKET:

® HAXOAWTh B TEKCTe TpeOyemyro HH@oOpMaluio (B COOTBETCTBUU C ILENSMU CBOEH
JESITENIbHOCTH);



® OpHEHTHPOBATHCS B COJCPKAHMM TEKCTa, IMOHMMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

e yCTaHABJIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITUM, SIBJICHHM, TPOIIECCOB;

® DPE3IOMUPOBATh ITIABHYIO UJICIO0 TEKCTA;

e 1peoOpazOBBIBATh TEKCT, «IIEPEBOS» €r0 B IPYI'yI0 MOJAIbHOCTh, HHTEPIPETUPOBAThH
TEKCT (HEXyJI0’KECTBEHHBIM — y4eOHBIH, HAyYHO-MOMYJISIPHBIN, WH(OPMAaLMOHHBIN, TEKCT Non-
fiction);

® KPUTHYECKU OIICHUBATh CojepkaHue u GopMy TEKCTa.

4. @®opMHpPOBAaHUE U PA3BUTHE IKOJOTUYECKOTO MBIIIJICHHS, YMEHHE MPUMEHSTH €ro B
[IO3HABATEIIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHOM
opueHTanuu. OOYyJarOIIHICS CMOXKET:

® OIpEIETsATh CBOE OTHOLLIEHUE K IPUPOJHOM CPEAE;

® AHAIM3HWPOBATH BIHUSHUE DSKOJIOTHYECKHX (AKTOPOB HA CpPeay OOWTAHHS KUBBIX
OpraHU3MOB;

® [POBOJUTH NPUYMHHBINA U BEPOSATHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYAIU;

® TIPOTHO3MPOBATh M3MEHECHHSI CHTYallMM TPU CMEHE JCWUCTBUS OAHOTO (hakTopa Ha
neicTBre Ipyroro (akTopa,

® pacHpoCTpaHATh 3KOJIOIMUECKHE 3HAHUS M Y4acTBOBATh B IPAKTUYECKHUX J€iax IO
3allIUTE OKPYKAIOWICH Cpelibl;

® BBIpAXATh CBOE OTHOIICHUE K IPUPOJIC YePEe3 MOJICIH, TPOCKTHBIC PA0OTHI.

5.Pa3BuTHe MOTHBAIIMHU K OBJIQICHUIO KYJIbTYpOH aKTHBHOTO MCIIOJIH30BAHUS CIIOBApE U
JIPYTUX MOUCKOBBIX cucTeM. OOyUaronuiicss CMOXKET:

® ONpenensATh HEOOXOAMMBIEC KIIFOUEBBIE IOMCKOBBIE CJIOBA M 3aIIPOCHI;

® OCYIIECTBIISATH B3aMMOJECUCTBHUE C DJICKTPOHHBIMH TOHCKOBBIMH  CHCTEMAaMH,
CJIOBapsIMHU;

e (GopMUPOBATh MHOXKECTBEHHYIO BBIOOPKY M3 TOUCKOBBIX HCTOYHUKOB TSI
00BEKTUBU3AIINY PE3YJbTATOB ITOUCKA;

® COOTHOCHUTH IOJYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH JAESATEIbHOCTHIO.

HccaenoBarenbckas padora U MPOEKTHI 10 TEMaM:

MaremaTtuueckue roJI0BOJIOMKH U UTPHI

Bripatoiuecs MaTeMaTlKy U UX BKJIAJ B Pa3BUTHE HAYKU

Wcropust mosiBieHus areOpbl Kak HAyKu

Matematuueckue copuamMsl

Tunosble 32124 M0 (POPMHUPOBAHUIO MO3HABATEIbHBIX AeHCTBUI
® COCTaBJICHHE TaOJIUIIbI

3a/1aHl€ Ha KOHCTPYMPOBAHUE ONPEICICHHUIN MOHATHM, «KITFOUEBBIX CIIOB)»

3a/laHle Ha KOHCTPYMPOBAHKUE BOIPOCOB

Urpa-COPEeBHOBAHUE

MIPUEM TOJICTBIX» U «TOHKHX» BOIIPOCOB

«MO3TOBOM HITYpM»

YTEHHUE C OCTAaHOBKaMU

MIPUEM «BEPHBIC — HEBEPHBIC» YTBEPKICHUS

KommyHnukatusubie YY /|

1. YMeHue opraHu30BBIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIHHOCT C
YYHUTEJIEM U CBEPCTHUKAMU; pab0oTaTh WHAWBUIYAILHO U B TPYIIIIE: HAXOAUTh 00IIIee
peleHre 1 pazpemnath KOH(GINKTH HA OCHOBE COTJIACOBAHMUS MO3HUIIUN U y4eTa HUHTEPECOB;
dbopMyIHUpOBaTh, APTYMEHTUPOBATHh U OTCTAWBATh CBOE MHEHHE. OOyJarOIIUHCI CMOXKET:

— OIpeAeNsITh BO3MOXHBIE POJIA B COBMECTHOMU J€ATEIbHOCTH;

— WTpaTh ONPEIEIECHHYIO POJIb B COBMECTHOM JESITENbHOCTH;

— MPUHUMATh TO3UIMIO COOECeIHHKA, MOHUMAs MO3UIMI0 IPYTOro, pa3jindaTh B €ro
peur: MHEHHEe (TOYKY 3pEHHMsI), JOKa3aTelIbCTBO (apryMeHThl), (paKThl; TMIOTE3bI, AKCHOMBI,
TEOPUH;

— ONpeaeNsTh CBOM JEHCTBUS W JCHCTBUSA TNapTHEpPA, KOTOPHIE CIIOCOOCTBOBAIM WJIH
MIPEMNSTCTBOBAIN MTPOTYKTUBHOW KOMMYHUKAITUH;



— CTpPOUTH TO3UTHUBHBIE OTHOILIEHUS B Ipolecce Yy4yeOHOW U IO3HaBaTeIbHOU
JeSATEIbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMeHThI, niepedpazupoBarb CBOIO MbICIb (BJaJieHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TMpeaiarath aTbTEPHATUBHOE PEIICHUE B KOH(PJIUKTHON CUTYaIlUH;

— BBIIETATH OOIIYIO TOUKY 3PEHUS B JUCKYCCHUU;

— JIOTOBapMBAaThCS O MpaBWJIaX M BONPOCAaX Uil OOCYXIEHHS B COOTBETCTBHH C
[OCTaBJICHHOM NIepe]| TPYIIION 3a1a4eil;

— OpraHu30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B Tpymie (OmnpeaensTh OOIIHe LeiH,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYroM U T. 11.);

— yCTpaHATh B paMKax Jauajgora paspbiBbl B KOMMYHUKALUHU, OOYCIOBJICHHbBIC
HEMOHUMAaHUEM/HENIPUATUEM CO CTOPOHBI coOecelHUKa 3anaud, (OPMBI WU COACpPHKAHUS
J1aJiora.

2. YMeHHE OCO3HAaHHO WCIIONb30BaTh pEYEBBbIE CPEACTBA B COOTBETCTBHHM C 3ajayeit
KOMMYHHKAITIH JIJISI BBIPQXKCHUS CBOMX YYBCTB, MBICJICH W TOTPEOHOCTEH JUISI TUITAHUPOBAHUS
U peryasilud CBOEH JEeATEIbHOCTH; BIJIAJIEHUE YCTHOM W MHCBbMEHHOH peublo,
MOHOJIOTHYE€CKOM KOHTEKCTHOM peubto. OOyJaroIIHIiCs CMOXKET:

e ompelneiATh 3aladyy KOMMYHUKAIlMM U B COOTBETCTBUUM C HEW OTOMpaTh peyeBbIe
CpE/CTBa;

e 0TOMpaTh M HCIOIB30BATh PEUEBBIC CPEACTBA B IMPOIECCE KOMMYHHUKAIMH C APYTHMH
JOJbMU (JIMAJIOT B Iape, B Majo IpymIie u T. 1.);

® MpEACTaBIsATh B YCTHOW WJIM TMHCbMEHHOW (opme pa3BepHYTHIN IJIaH COOCTBEHHOM
JIeATEIbHOCTH;

e coOmonaTh HOPMBI MYOJUYHOW pedd, pErjiaMeHT B MOHOJOI€ W JHCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ei;

®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXICHHE) U 3allpallliBaTh MHEHHE MapTHEpa B
paMKax quanora;

® [PUHUMATh PELICHHUE B XOJI€ IUAJOora 1 COTJacOBbIBAaTh €r0 C COOECETHUKOM;

e  CO37aBaTh MHCbMEHHBIE «KIMIIUPOBAHHBIE» U OPUTHHAIIbHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

®  1CIONIBb30BaTh BepOajbHBbIE CpPEACTBA (CPEACTBA JIOTMYECKOM CBSA3HM) AJISL BBIJICIECHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  JCHOJIb30BaTh HeBepOaTbHbIE cpencTaa W HarJsiIHbIE MaTrepuabl,
MOJITOTOBJICHHBIE/0TOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

e  JleNaTh OLCHOYHBIN BBIBOJI O IOCTHKEHUU 1€ KOMMYHMKAI[UU HETIOCPEICTBEHHO M10CIIE
3aBEPIICHHS] KOMMYHUKATUBHOTO KOHTaKTa 1 00OCHOBBIBATH €r0.

3. ®opMupoBaHHEe W pa3BUTHE KOMIIETEHTHOCTH B  OONAcTH  HMCHOJIb30BAHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT). OGyuarouuiicss CMOXKeT:

e  I[IeTICHANPaBICHHO MCKATh W HCIOIH30BaTh MH(OPMALMOHHBIE PECYpPChl, HEOOXOIUMBIE
JUTS pENICHUs YUeOHBIX U MPAKTUIECKUX 3a7a4 ¢ moMortbio cpeacts MKT;

e BHIOWpATh, CTPOUTH W WCIIOIB30BATh aJCKBATHYI0 HMH(POPMAIMOHHYIO MOJENh IS
nepesayd CBOMX MBICIEH CpeliCTBAMU €CTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBUU C
YCJIOBHSIMU KOMMYHUKAITUH;

®  BBIICIATH MHPOPMAIMOHHBIN aCHeKT 3a/Jayd, OMEePUPOBATH JaHHBIMH, HCIOIB30BaTh
MO/IeJIb PEIICHUS 3a/1a4H;

®  CMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMHM (BKJIIOYas BHIOOp aJeKBATHBIX 3ajiade
WHCTPYMEHTAJIBHBIX ~ MPOTPAMMHO-ANMapaTHBIX CPEJICTB W  CEPBHCOB) JUIsl  pEHICHUs
WH(OPMAIIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3aJad, B TOM 4YHUCIE: BBIYUCIICHUE,
HalMcaHue JOKIaI0B, pedeparoB, CO3JaHUE MPE3eHTAU U JIp.;

®  ICIOJIB30BaTh HH()OPMAIIHUIO C YYETOM STHYECKHUX U MPABOBLIX HOPM;

e co3maBaTh WH(MOPMAIMOHHBIE PECYpCHl PA3HOTO THUMA W JUISl Pa3HBIX ayAUTOPHH,



co0r01aTh MHPOPMAITMOHHYIO TUTUEHY U TIPaBUiIa HHPOPMAIIMOHHON 0€30TIaCHOCTH.

Tunosble 32124 10 (POPMHUPOBAHUI0O KOMMYHUKATHBHBIX IeHCTBHI

®  COCTaBb 33JIaHUE MAPTHEPY

e OT3bIB 0 paboTe ToBapHuIla

e rpymnmoBas paboTa IO COCTAaBJICHHIO KpPOCCBOPJAA, BHUKTOPUHBI, TeCcTa, HAyYHO-
MO3HABATEJILHOIN UTPbI

e Juanorooe ciymanue (HopMyIUpoBKa BOIIPOCOB Uil 0OPaTHOW CBS3H)

® 33JJaHUE OIHUILIHU YCTHO...», KOOBICHU...»

npeomemmule.

e (QopmupoBaHue TMpeACTaBICHU O MareMaTHKe KaKk O MeToJe TO3HAaHMS
JIEHCTBUTEILHOCTH, IO3BOJISIFOLIEM OMMCHIBATh U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHUS;

® pa3BUTHE yYMEHUH paboOTaTh C Y4eOHBIM MaTEMaTHUYECKUM TEKCTOM (aHaJIM3UpPOBATh,
U3BJIEKaTh HEOOXoIMMyI0 HWHGOpPMAIMIO), TOYHO U TPAMOTHO BBIpAXKAaThb CBOM MBICIU C
IPUMEHEHUEM MaTeMaTUYeCKOW TEPMUHOJIOTMM M CHMBOJIMKH, MPOBOAMTH KJAaCCHU(pUKALUY,
JIOTHYECKHe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTHYECKIX YTBEPKACHUH;

®  Dpa3BUTHUE MPEACTABICHUHM O YHUCIE M YHUCIOBBIX CHUCTEMAX OT HATypaldbHBIX [0
JEHCTBUTENbHBIX YHCEJ; OBJIAJICHUE HaBbIKAMM YCTHBIX, MHCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

® OBJIQJICHWE CHMBOJIBHBIM SI3BIKOM aireOpbl, MPUEMaMU BBIMOJHEHHS TOXXKIECTBEHHBIX
peoOpa3oBaHuil BbIPAKEHUM, pEellIEHUs] ypaBHEHUHN, CUCTEM ypaBHEHUM, HEPABEHCTB U CUCTEM
HEPAaBEHCTB; YMEHUS MOJICIHPOBATh pealibHble CUTYAllMd Ha S3bIKE aireOpbl, MCCIeN0BaTh
IIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAaHUEM aliapara aareOpbl, HHTEpIPETUPOBATH MOJY4YEHHBIH
pe3ynbTart;

® OBJIQJICHWE CHUCTEMOW (YHKIIMOHAIBHBIX IOHATUH, pPa3BUTHE YMEHHUS HCIOJIH30BAThH
(GyHKIMOHAIbHO-TpaUUECKUE MPEJICTABICHUS ISl PELICHUS pPa3IMYHBIX MaTeMaTHUYECKUX
3a/1a4, 1JIs1 OIMCAHUs U aHAJIN3a PeAJIbHBIX 3aBUCUMOCTEN;

e  OBJAJICHHE TPOCTEHUIMMH CHOCOOAMM TIPEJCTABICHHUS M aHAIW3a CTaTHCTUYECKUX
JaHHBIX; (OPMHpPOBAHHE NPEICTABICHUNH O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM
MHUpEe M O pa3IMyYHBIX CIOCO0aX MX M3Y4YEHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOJEINSX;
pa3BUTHE YMEHUU HU3BIEKaTh MH(POpPMAIUIO, MPEACTAaBICHHYIO B TabauIaxX, Ha Juarpammax,
rpadukax, ONMCHIBaTh M aHAJM3UPOBATh MACCUBBI UUCIIOBBIX JAHHBIX C MMOMOILBIO MOAXOISAIINX
CTaTHUCTUYECKUX  XapaKTEpUCTUK, UCIHOJIb30BaTh IOHMMAaHUE BEPOSTHOCTHBIX CBOMCTB
OKPYXKAIOIIMX SIBJICHUN TP NPUHATHH PELICHUN;

®  pa3BUTHE YMEHHUH MPUMEHSATh U3YUYEHHBIE MOHATHUS, PE3YIbTATHI, METOABI /Ul PEIICHUS
3a/1a4 MPaKTUYECKOro XapakTepa M 3a7ad M3 CMEXHBIX JUCHUUIUIMH C HCIOJIb30BAHHWEM IMpHU
HEOO0XO/IMMOCTH CIPABOYHBIX MaTepUAJIOB, KOMIIBIOTEPA, IOJIb30BAThCS OLEHKOW M MPUKUIKON
IIpU NIPAKTUYECKUX pacUETax;

e (opMHUpOBaHME MpPEJICTABICHUS OO0 OCHOBHBIX H3YyYaeMbIX MOHATHUAX: HHpOpMaLus,
AJITOPUTM, MOJEIIb — U X CBOWCTBAX;

®  Da3BUTHE QITOPUTMUYECKOIO MBIIUICHUS, HEOOXOAMMOro [Jii HpOopecCHOHATbHON
JIEATETLHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opmMupoBaHHe yMEHUH (opMaTU3alUi U CTPYKTYpHUPOBaHUS WHGOpMAIMU, yMEHUS
BBIOMPATh CMOCOO TPEJCTABICHUS JaHHBIX B COOTBETCTBHHM C IIOCTAaBJICHHOW 3amadel —
TaOJUIIBI, CXeMbI, I'padUKH, IUarpaMMbl, C HCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX
CpencTB 00pabOTKH JIaHHBIX;

(dbopMHpOBaHNE HABBIKOB U YMEHUI 06€30MacHOT0 M 11eJecO00pa3HOro MOBEACHUs pu padoTte

C KOMIIBIOTEpHBIMH TporpamMmamMu u B HHTepHere, yMeHHS CcOOIIOJaTh HOPMBI

MH(POPMAIIMOHHOM STHKH U TpaBa.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOTI'O ITPEJIMETA

BbinyckHuk HayuuTes B 7-9 BBINYCKHUK MOJYYHT
KJ1accax BO3MO’KHOCTH HAYYHTHCSI B 7-9
(1151 MCTOJIb30BAHUS B KJIaccax JJid odecreuyeHus




NOBCEIHEBHOM KM3HU U
odecrneyeHHusl BO3MOKHOCTH
YCIENIHOT0 NPOAO0JIAKEHNS
o0pa3oBaHus HA 0a30BOM

BO3MOKHOCTH YCHEIIHOTO
MPOI0JIKEeHUsA 00pa30BaHMs HA
0a30BOM U YIJ1y0JIéHHOM YPOBHSAX

YPOBHe)
DJieMeHThI TeOpUH -OnepupoBaTh Ha 0a30BOM | -  Onepuposamv®  NOHAMUAMIU.
MHOKECTB U ypoBue! MOHATUSIMU: | Onpeoenenue, meopemd, aKCUomd,
MaTeMaTHYeCKOH MHOKECTBO, JJIEMEHT | MHOCECmE0, Xapakmepucmuxu
JIOTHKH MHOXECTBA,  TOJMHOXXECTBO, | MHOJNCECMEA, NeMeHm MHOMCeCmad,
MIPUHA/IICKHOCTD; nycmoe, KoHmeuHoe U 0OecKOHeuHoe
-3a/1aBaTh MHOYECTBA | MHOJCECMEO, HOOMHOICECMBO,
MIEPEUUCIICHUEM UX DJIEMEHTOB; | NPUHAOTIEHCHOCD, 8KIIIOYEHUeE,
-HaXxOJUTh NIEPECEUCHHE, | PABEHCIBO MHONCECME,
o0beIMHEHUE, TIOIMHOKECTBO B | -  U300pasicams — MHOJdiCeCcmed U
MPOCTEUIINX CUTYaLUsX; OMHOWEHUE MHOINCECNE C NOMOUBIO
-onepupoBaTh  Ha  0a30BOM | kpyeos Jiinepa;
yYpOBHE MOHATUSIMU: | -  onpeodeisimb  NPUHAONEHCHOCHIDb
orpezieNieHue, aKcuoma, | o1emenma MHOICECm8),
TEopeMa, I0Ka3aTeNbCTBO; 00veOuHeHulo U nepeceveHuro
MIPUBOIUTH IPUMEPBI U | MHOJCECms;
KOHTPIPUMEPHI IS | - 3a0a8amv MHONCECMEO C NOMOUWBIO
MOATBEP)KHEHUS CBOUX | nepeuucieHus 9/1eMeHMO8,
BBICKa3bIBaHU I C108ECHO20 ONUCAHU,
- onepuposamu NOHAMUAMU:
8bICKA3bIGAHUE,  UCMUHHOCbL U
JIOHCHOCMb 8bICKA3bIBAHUS,
ompuyanue 8bICKA3bIBAHUL,
onepayuu Hao BbICKA3LIGAHUAMU. U,
UnY, He, YCIOBHblE B6bICKA3LIBAHUSL
(umnauxkayuu);
- cmpouma 8bICKA3bIBAH,
OMPUYAHUS BbICKA3bIBAHULL.
B noBceaHeBHOIi ;KM3HM M TPU U3YYEHHH IPYTUX MPeIMETOB:
- HCIIONIb30BaTh TpadUUuEcKoe | - cmpoums Yyenouku yMOo3aKi04eHull
MIPEJCTaBIICHNE MHOXECTB [UIS | HA OCHO8€ UCHONb308AHUSL NPABUT
OTMCaHMsI PeaTIbHBIX MPOLECCOB | JI02UKU,
U SIBJICHUH, TIPH PEILICHUH 331a4 | UCNOIb308AMb MHONMCECMEA,
JPYTUX y4eOHBIX MPEIMETOB. onepayuu ¢ MHO#CeCcmeamu, ux
epaghuueckoe npedcmasierue O0Jist
ONUCAHUSL PeanbHbIX NPOYEccos U
ABNEHUU
Yucna - OnepupoBaTb Ha 0a30BOM | - Onepuposamu NOHAMUAMU:

YPOBHE MOHATHSIMHU:
HaTypaJIbHOE  YHCJO, IEJI0e
YUCJI0, OOBIKHOBEHHAs JpOOb,
JecaTu4Has ApoOb, CMElIaHHas
Ipo0b, pAIMOHATLHOE YHCIIO,
apu(pMeTHUECKUl KBaJIpaTHBINA
KOPEHb;

-HMCII0JIb30BaTh CBOMCTBA YHUCEN
W TpaBwIa JICUCTBUM IIPU

MHOXCECMB0 HAMYPAIbHLIX HUCel,
MHOICECNBO yenvix yycer,
MHOXCECMBO PAYUOHAbHBIX YUCE],
UppayuUoHanbHoe uucno,
K8AOPAMMHbIU KOPEHb, MHOMCECHBO

oeticmeumenbHbIX yucer,
ceomempudecKkas unmepnpemayusl
HamypajibHblx, yeibvlx,
PAUUOHAIbHDBLX, oelicmeumesbHbix

13)_IGCL " AaJjie€ — pacnno3HaBaTb KOHKPCTHBIC IIPHUMCEPBI 06IIII/IX MOHSTHUH I10 XapaKTCpHbIM IPU3HAKAaM, BBIITOJIHATH
HCfICTBI/IH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁIHPIMPI CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3UPOBATh IMTPUMEPAMU

o011Me ITOHITHS.

2 311ech U Jaee — 3HATh OHpENEIeHHE IOHATHS, YMETh MOSACHATH €T0 CMBICH, YMETh HCIOIb30BaTh IIOHATHE M €10
CBOWCTBA IIPH NMPOBEACHUH PaCCYKICHHUH, TOKA3aTEIbCTB, PEIICHNH 3a/1a4.




BBIIOJIHCHUY BBIYMCIICHHMIA;
-UCITOJIb30BaTh MIPU3HAKU
nenumoctu Ha 2, 5, 3,9, 10 ipu
BBIIIOJJHCHUH BBIUYMCIICHUH W
pelIeHUN HECIOKHBIX 3a/1a4;

- BBINOJHATH  OKPYIJICHHE
palMoHaIbHBIX YHUCEI B
COOTBETCTBHUU C MPABUIIAMH;

-OILICHUBATH 3HA4YCHUC
KBaJ[paTHOTO KOPHS u3
[MOJI0KHUTEIBLHOIO 1IEJIOTO
4HCIIa;

- pacro3HaBaTh pallOHaJIbHbIE
U UppalOHaJIbHbIE YHCIIA;
- CPaBHUBATh YUCIIA.

yucen;
- noHumMamv U OOBACHAMb CMbICI
NO3UYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,

- BLINOJIHAMb GLIYUCACHUS, 6 MOM
yucine ¢ UCNOIb308AHUEM NPUEMOS
PAYUOHATLHBIX BbIYUCTEHULL

- 6bINOJIHAMb OKpyenenue
PAYUOHANBHBIX YUcel ¢ 3A0aHHOU
MOYHOCMbIO;

- Ccpasnueamv  PAYUOHANLHBIE U
UPPAYUOHATIbHBLE YUCIA,

- npeocmasnsime  PAYUOHANIbHOE
YUCI0 8 8Ude 0ecAMU4HoOU Opoou

- VROPSAO0OHUBans yucaa,
3aNUCAHHbIE 8 8U0e 0DbIKHOBEHHOU U
oecsimuyHol Opoou;

- saxoauth HOJ] m HOK uyuncen u
UCIIOJB30BaTh HMX MPH  PEHICHUH
3a7ad4.

B noBceaqHeBHOM KH3HHU U IPpHU UH3YYCHUHU NPYIHX NPEAMETOB:

- OLICHUBATh
BBIYMCIICHUM  IIpU
IIPaKTUYECKUX 3a7ay;

- BBIIIOJIHATH CPaBHEHUE YHCEIl
B PEANIbHBIX CUTYaLUsX;

- COCTaBIIAITh YU CIIOBBIE
BBIDKEHUS  IPU  PELICHUU
MIPAaKTUYECKUX 3a/1a4 U 3a/1a4 U3
JPYTUX y4eOHBIX MPEIMETOB.

pe3yJIbTaThl
pemeHnn

- npUMeHAmMb npasuia
NPUOTUNCEHHBIX — BbIYUCTICHULl  NPU
peulenuy npakmuyeckux 3aoai u
peweHuu 3a0ay  Opyeux y4eOHvix
npeomemos;

- 8bINOIHAMb cpasHeHue
pe3yibmamos  6bIMUCIEHUL  NpU
peuteHuy Npakmu4eckux 3a0ay, 8
mom uucne NPUOTUINCEHHBIX
BbIUUCTCHULL,

- cocmaenisamv U OYEHUBAMb
YUCNI08ble BLIPANCEHUSI NPU pPeLleHUU
NpAaKmMuyeckux 3a0ay u 3a0ad u3
Opyeux yueoHvix npeomemos;

- 3anuceieamv U OKpPY2IAMb
yucnosvle  3HAYEHUSsl  PealbHbLX
BEIUYUH C UCNOTL30BAHUEM DAHLIX
cucmem usmepeHusl.

ToxnecTBeHHBIE
npeodpazoBaHus

-  BomonHATe  HecloXHBIE
peoOpa3oBaHus JUIst
BBIUUCIICHUS 3HA4YEeHU I
YU CJIOBBIX BBIpa)KeHI/II\/II,
CoJIepIKaLIIX CTETIEHU C
HaTypajabHbIM IIOKa3aTeleM,
CTETIeHU c LEJIBIM
OTPpULATCIIBHBIM ITOKA3aTCIIEM,

- BBIIOJHATH  HECIIOKHBIE
npeoOpazoBaHMs EJTBIX
BBbIpA)KEHUI: pacKpbIBaTh

CKOOKH, TPUBOIUTH TOIOOHBIC
cllaraemble;

- HUCHOJIb30BaTh  (OPMYIIBI
COKpAILEHHOTO YMHOXEHUS
(kBagpaT  CcymMMBbl,  KBajapar

Pa3HOCTH, pa3HOCTh KBaJpaToB)

- Onepupoeamb NOHAMUAMU
cmeneHu C HamypajibHbIM
nokaszamenem, cmenerHu C UYeiablm

ompuyamenbHulM NOKA3amenem,
- 8bINOIHAMYb NPE0OPA30BAHUSL YETIbIX
BbIPANHCEHULL: Oeticmeust c
0O0HOUNEeHAMU (cnoorcenue,
sblyuUmManue, YMHOMCeHUue), Oeticmaus
¢ MHO20YnEeHamu (cnoorcenue,
gblYUMAHUe, YMHONCEHUE),

- 8bINOIHAMY pasnodicenue
MHO20YNE€HO8 HA MHONCUMENU OOHUM
U3 cnocobos. viHeceHue 3a CKOOKY,
2PYNnUposKa, ucnonv3osanue
@opmyn COKPAUEeHHO20 YMHONCEHUSL,
- evloenamsb Keaopam CyMmvl U
PA3HOCIU 0OHOYIEHO8,




JUISL  YOPOLUECHHUS BBIYMCIEHUN
3HAYEHUU BBIPAKCHUM;

- BBIIOJHATH  HECIIOKHBIE
npeoOpazoBaHus IpoOHO-
JUHEHUHBIX  BBIPAXCHUU U

BBIDAKEHUN C KBaJPAaTHBIMU
KOPHSIMH.

- packiaovieamv HA MHONCUMENU
K8AOpAMHbLIL  MPEXUIEH,

- GbINOIHAMb  NPeoopa308aHUs
BbIPANCEHULL, COOEPAHCAUUX CIENEeHU
c yenvimu ompuyamenbHbIMU
NoKazamensiMu, nepexooums  om
3anucu 6 6ude cmenemu ¢ Yeaibim
ompuyamenvHbiM  noKazamenem K
3anucu 8 guoe 0poou;

- GbINOIHAMb  NPeoopa308aHUs
OPOOHO-PAYUOHATILHBIX BbIPANCEHUIL:
cokpawjeHue Opobet, npusedeHue
aneebpaudeckux Opobei K odwemy

3HamMeHamenro, clodicerue,
VMHOOJICEHUe, oeneHue
aneebpauveckux opobeli, 8038edeHue
aneebpauueckoll opobu 8
HamypaivHyo u yenyio
OMPUYAMENLHYIO CIMENEeHb,

- GbINOIHAMbL  NPeoopa308aHUs
BbIPANCEHUI, cooeparcanjux

K6aopamubvle KOpHU,

- evldensimb Keaopam CyMMbl UIU
PA3HOCMU O08YUNEHA 8 BbIPANCEHUSIX,
COOepacauux Keaopammuule KOpHuU,

- GbINOIHAMbL  NPeoopa308aHUs
BLIPAIICEHULL, COOEPACAUUX MOOYTb.

B noBceagHeBHOM KH3HHU U IPpHU U3YYCHUHU NPYIHX NPEAMETOB:

- IIOHUMATh CMBICJI 3aIlluCHu
4yclia B CTAaHJIaPTHOM BUJIE;

- omepupoBarh Ha 0a30BOM
YpOBHE MOHSITHEM
«CTaHJIAPTHAS 3aITHCh YHCIIAY.

- 8LINOAHAMb NPeobpaz308aHus U
oelicmeusi ¢ 4UCciamu, 3anUCaHHbIMU
8 CMAHOAPMHOM 8UOe;

- BLINONHAML  NPeodpaA306aHus
aneebpaudeckux — BblpaNCeHutl npu
peutenuu  3a0aq  Opyeux yueOHviX
npeomemos.

YpaBuenus u
HEepPaBEeHCTBa

- OnepupoBaTb Ha 0a30BOM
YpOBHE MOHATUSIMU: PaBEHCTBO,
4HCIIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YpaBHEHUS,
pellIeHnEe ypaBHEHUS, YACIOBOE
HEPaBEHCTBO, HEPaBEHCTBO,
pELIeHNE HEPABEHCTBA;

- TPOBEPSATH CIPaBEAJIUBOCTh

YHCIIOBBIX paBEeHCTB U
HEPaBEHCTB;
- pemarb JMHEWHBIE

HEpPaBEHCTBA U  HECIIOXKHbBIE
HEpAaBEHCTBA, CBOJAIIMECS K
JIMHEWHBIM;

- pelaTb CUCTEMBI HECIOXKHBIX
JIMHEWHBIX YpaBHEHUH,
HEPABEHCTB;

- TpOBepsAThb, SBISETCS JIHU
JaHHOE  YHUCJIO  PELIEHUEM
ypaBHEHHUsI (HEPABEHCTBA);

- peuars KBaJIpaTHbIE

- Onepuposambw NOHAMUAMU:
ypasHeHue, HepageHcmeo, KOpeHb
VpasHeHus:, peuienue HepaseHCmad,
PABHOCUTIbHBIE YPABHEHUs, 001acmb
onpeoeneHus VpasHeHus
(Hepasencmea, cucmembvl YpPagHeHUll
UU HepaseHcms),

- pewiamv JNUHElHble YPAGHEHUS U
VpasHeHus, c800uMble K JUHEUHbIM C
NOMOUbIO MOHCOECNBEHHBIX
npeobpazosanuii;

- pewiams K8aopammuovle YPasHeHusl U
ypasHeHus, c800uUMble K
K8aOpamubim c HOMOUBIO
MOACOECMEEHHBIX NPEOOPA3Z0BANULL,

- pewamby OpOOHO-IUHElIHbLe
ypasHeHusi;
- pewams npocmeuiuiue

UppayuoHaibHbvle YPAGHEHUs 6UOd

\/f(x)za, \/f(x)z\/g(x);




ypaBHeHHUs 110 hopMysie KOpHEH

KBaJ[paTHOTO ypaBHEHHUS;

- n300paxkaTh pelieHus
HEpaBEHCTB U UX CHCTEM Ha
YUCIIOBOM IMPSMOM.

- pewamy ypasnenus euda X' =a ;

- pewamsv YpasHeHus Cnocooom
PA3N0dCeHUsT  HA  MHOJCUMeNU U
3aMeHbl nepeMeHHO,

- UCNONIL308AMb MEMOO UHMEPBATIO8
0Nl pewleHusi yenvix U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

- pewiams JuHelHble YPAGHEeHUs U
HepaseHcmea ¢ napamempamu;

- peuiams HeclodCHble K8aopamHvle
VPpasHeHUs ¢ napamempom,

- pewiamv HECI0JNHCHble CUCHEMbl
JIUHEIHBIX ypagHenu c
napamempamu,

- pewams HeclodCHble YPAGHEHUs 8
YenblX YUCTAX.

B noBceHeBHOI KM3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

- COCTaBJIATH n peuarb
JIMHEWHBIC YpaBHCHUA IIpu
peICHUHN 3aJia4y, BO3ZHUKAKOIIUX
B Ipyrux y‘le6HBIX npeamMceTax.

- cocmaename U peulams JUHelHble
u Keaopammvie VpasHeHus,
VpasHeHus, K HUM C800AuuUecs,
cucmemsl  JTUHEUHBIX  YPABHEHUI,
HepageHcme npu peuwleHuu 3a0ay
Opy2ux yueOHbIX npeomMemos;

- 8bLINOIHAMb OYEHKY
npasoonooooust pe3yibmamos,
noOJYy4aemblx npu peueHul TUHeuHblX
U K8AOPAMHBIX YPABHEHULL U CUCTEM
JIUHEUHBIX YPAGHEeHUN U HepaseHcme
npu pewieHuly 3a0a4 Opy2ux y4eOHvlx
npeomemos;

- gulbupams  coomeemcmeyujue
VpasHeHus, HepaseHcmea Ul Ux
cucmemul o cocmasneHus
Mamemamuyeckou Mooenu 3a0aHHOU

PpeanvHoll cumyayuu unu
NPUKIAOHOU 3A0a4U;

- YyMemb  UHMEPNPEMUpPOBAMb
NOTYYEeHHDbILL npu peweHuu
VpasHeHus, HepaseHcmea unu

cucmemvl pe3yibmam 6 KOHMeKCme
3A0AHHOU PealbHOU Ccumyayuu uiu
NPUKIAOHOU 3a0adU.

DOyHKIUHA

- HaxonuTh 3HaueHue QyHKIUN
0  3aJaHHOMY  3HA4YEHHUIO

apryMeHTa;
- HaXO0JUTh 3HaYEHUE
apryMeHTa 10  33JaHHOMY
3HA4YECHUIO byHKIIMH B

HECJIOKHBIX CUTYalHsIX;
- ONpeneiATh  IOJOXKEHHUE
TOYKM 10 €€ KOOpAMHATaM,
KOOpAMHATBI TOYKH II0 €€
MIOJIOKEHUIO HAa KOOPJAUHATHOM
IIJIOCKOCTH;

- 1o TrpapuKy HaxOIHUTh

- Onepuposamu NOHAMUAMU:
@yHKYUOHANbHASA 3a6UCUMOCHD,
@yHryus, epagux @yHuryuu,
cnocoobwl 3a0anus dynxyuu,
apeymeHm U 3HaueHue @YHKYuu,
obracmo onpeoeneHus u

MHOJCECNB0  3HAYEHUU  QYHKYUU,

HYU @yHryuu, NPOMENHCYmKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHukyuu,

YEMHOCMb/HeYEMHOCMb PYHKYUU,
- cmpoumb  2pauku  IUHEUHOU,
K8aOpamuuHou (yHKkyuil, oopamuou




o0nacTh oTpeieNieHus,
MHOXECTBO ~3HAUCHHH, HYJIH
¢byHKIUY, MIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,

MPOMEXYTKH BO3pacTaHusl U
yObIBaHMS, HauOoJbIIeE W
HaMMEHbIIEe 3HAYCHUS
(ynxuuu;

- CTpouTh TrpaduK JTHUHEHHOU
INZENIVIH

- TpOBEpATh, SBISAETCS JIH
JaHHBIM  TrpaduK  TpapuKoM
3aIaHHON (PYHKIIUU (JTUHEHHOM,
KBaJIpaTU4HOM, oOpaTtHOU
HPOTIOPIIOHATIBHOCTH);

- ompenensaTh NpUOIMKEHHBIC
3HAQUYEHHUsI KOOPIMHAT TOYKHU

repeceyeHust rpaduKoB
(yHKImii;

- omepupoBarb Ha 0a30BOM
yYpPOBHE MOHSATHUSMU:
MOCJIeI0BATEIBHOCTb,

apudMeTHUeCcKas Tporpeccus,
reoMeTpHUYECKast IPOTPECCHs;

- pemarb 3aJ1aun Ha
MPOrPECCHH, B KOTOPBIX OTBET
MOJKET OBIThH MOJTyYCH
HEMOCPEACTBCHHBIM TIOJICIETOM
6e3 mpuMeHeHus: GopMyIL.

nPONOPYUOHALLHOCMIU, pynryuu
k
euoa: y=a+——,
X+b
y=x,y=x, y=|x;
- Ha npumepe  KéaOpAMUYHOU
pynryuu, UCNONIL306AMb

npeobpazosanus epaguka QyHKyuu
y=f(X) onz nocmpoenus epaguros
ynryuii 'y = af (kx+b)+c;

- cocmasnsims YpagHeHus NPAMoll no
3A0AHHBLIM  YCIOBUSM. NPOXOOsUell
yepe3z 08e MOUKU C 3A0AHHLIMU
KOOpOUHamamu, npoxooswel uepes
OaHHYIO MOYKY U NAPANINeNbHOU
OAHHOU NPAMOI;

- uccredosamv QyHKyur» no eé

epaguxy;

- HAXOOUMb MHOXMCECMEO 3HAYEHU,
HYU, NPOMEINCYMKU
3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K68aAOpamu4Hou
@yuryuu;

- onepuposamo NOHAMUAMU.:
noCne008amelbHOCHb,
apugmemuueckas npoepeccusi,
2e0MempudecKas npopeccus;

- pewams 3a0ayu Ha
apugmemuyeckyio u

ceOMeMpPUYECKY0 npocpecculo.

B noBceaqHeBHOM KH3HHU U IPpHU U3YYCHUHU NPYIUX NPEAMETOB:

- HCIONb30BaTh  rpaduxu
peanbHbIX IIPOLIECCOB u
3aBUCUMOCTEN JUISL
ONpeAeNeHUusT  UX  CBOWCTB

(HamOoJpIIME W HAWMCHBIIHE
3HAYCHUS, IPOMEKYTKH
BO3pacTaHuss U  yObIBaHUS,
00JIaCTH  IOJOXKUTENIBHEIX U
OTpUIATENIbHBIX 3HAUYEHUH U
T.IL.);

- HCIOIB30BaTh  CBOMCTBA
JUHENHOW (QYHKIMM U ee
rpaduk mpu peuieHu  3a1a4d u3
JPYTUX y4eOHBIX MPEIMETOB.

- ULIIOCMPUPOSAms ¢ NOMOUBIO
epagurka peanvHylo  3A8UCUMOCTID
unu npoyecc no ux
Xapakxmepucmuxkam,

- UCNOTIB308aMb CEOUCMEA U CPAPUK
K8aopamuiHou dynryuu npu
peuteHuy 3a0a4 u3 Opyeux yueOHvix
npeomemos.

CTaTucTHKA U
Teopusi
BEPOATHOCTEM

- Hmerpr mpexacraBieHue o
CTATUCTUYCCKUX
XapaKTEPUCTUKAX, BEPOSATHOCTH
CIIy4aitHOTO COOBITHS,
KOMOMHATOPHBIX 33/1a4ax;

- perarb IpoCTeNIIne
KOMOHMHATOPHBIE 3aa4u
METOJ0M MIPSIMOTO "

OpPraHU30BaHHOTO Mepedopa;
- MIPENICTABIISATh TaHHBIC B BHJIE
TaOJIMIL, AUarpamMmm, rpauKoB;

- Onepuposamu NOHAMUAMU:
cmonbuamoie u Kpy2osbie
ouazpammvl,  mMabaUysl  OAHHBIX,
cpeoHee apughmemuueckoe,
Meouaua, Haubovbuiee u
HauMmeHvbuiee 3HAYEHUs  BbIOOPKU,
pasmax  evlbopKu, Oucnepcus U
cmanoapmuoe OMKIIOHeHUe,
CVUAUHAS UBMEHYUBOCHIDb,

- u3eneKamo ungopmayuio,

npedcmasieHuyr0 8 mabauyax, Ha




- YUTATh UH(OpMAIHIO,
NPEACTaBICHHYIO B BHJIE
TaOJIHIIBI, JHarpaMMmBl,
rpaduka;

- OTIpeNeNsTh OCHOBHBIE
CTaTHCTHUYECKHE
XapaKTEPUCTHKH YHCIIOBBIX
Ha0bOpOB;

- OIICHHMBaTh  BEPOATHOCTH
COOBITHS B IPOCTEHIINX
cIyJasx;

- UMETh MPEJCTABICHUE O POJIU
3aKkOHa OOJBIIMX 4YHCEN B

MAaCCOBbIX SABJICHUAX.

ouazpammax, epaguxax;

- cocmasnams maoauysl, CMpoums
ouazpammuvl U 2paguku Ha OCHO8e
OAHHbBIX;

- onepuposamu NOHAMUAMU:
Gaxkmopuan uucia, nepecmaHosKu u
couemanust, mpeyeoavHux Ilackans;
- NPUMEHAMb NPABUNO NPOU3EEOEHUS

npu  peweHuu - KOMOUHAMOPHBIX
3a0ay;

- onepuposamu NOHAMUAMU:
CYYQUHbIL  ONbLM, CY4atiHbIl
8b100p, UCHbLIMAHUE, DNEeMEHMAPHOE
cyyaiHoe coovimue (ucxo0),
Kaaccuyeckoe onpeodenenue
8EPOAMHOCIU CIYYAUHO20 COObIMUS,
onepayuu Hao CYUAUHBIMU
cobvimuaMu,

- npeocmasiams  UHGoOpMayuo ¢
nomowbto Kpy2os Jiiepa;

- pemiath 3aJadyd Ha BBIYHCICHUE
BEPOSTHOCTH c MOJICYETOM
KOJIMYECTBA BApPUAHTOB C MOMOIIbIO
KOMOWHATOPHKHU.

B noBceaqHeBHOM KH3HHU U IPpHU U3YYCHUHU NPYIHX NPEAMETOB:

- OLICHUBATH
BO3MO>KHBIX
METOJIOM 1epedopa;
- UMETh MPEJICTABICHUE O POJIU
MPAaKTUYECKU JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA;

KOJIM4€ECTBO
BAPUAHTOB

- CpaBHHBATh OCHOBHBIE
CTaTUCTHYECCKHEC

XapaKTePUCTHKH, TOTyYCHHBIE
B nporecce peleHus

MPUKIAIHON 3a/1aud, U3y4YECHUS
pE€anbHOrO SIBJICHHUS;

- OLEHMBATh  BEPOSTHOCTH
peanbHBIX COOBITUN W SIBICHHI
B HECJIOJKHBIX CUTYalUSX.

- U361EKaAmb, UHMEPNPEMUPOBAMb U
npeobpazosvieamsv — uHGopmayuio,
npeocmasieHuylo 8 mabauyax, Ha

ouazpammax, epagpuxax,
ompadcarouyio ceotlicmea u
Xapakxmepucmuxu PeanbHbIX
npoyeccos u si8eHull;

- ompedensimvb  CMAMUCMUYecKue
Xapakmepucmuxu  8blOOPOK — No
maobauyam, ouazpamman,

epaguxam, 6bINOIHAMb CPABHEHUE 8
3asucumMocmuy  om yeau peuleHus
3a0ayuu;

- OLICHUBATh BEPOSITHOCTh PEATbHBIX
COOBITHH U SIBJICHHIA.

TexcToBblE 3a1a4UN

- Pemrats HECIIOKHEBIC
CIOKETHBIE  3aJlayd  Pa3HbIX
TUTIOB Ha BCE apr(METUUECKHE
JIeNCTBUS,

- CTpPOHUTh MOJENb YCIOBHS

3aMaud (B BHUAC  TaOJHIIBI,
CXEMBEI, pUCYHKA 38101
ypaBHEHUs), B KOTOPOH JaHBI
3HaYeHus  JIBYX M3 TpEX
B3aMMOCBSI3aHHBIX BCJIIMYMH, C
LIENTBIO ITOMCKA pelreHus
3a71a4u;

- OCYIIECTBIISATH CIIOCO0 MOMCKa
pelieHus 3aJadd, B KOTOPOM
paccyxIeHHe  CTPOUTCS  OT
YCJIOBHUS K TPCGOBaHI/IIO nim OT

- Pewams npocmvle u CrodicHbIe
3a0auu  pasHelX MUno8, a Maxdice
3a0a4u NOBLLULEHHOU MPYOHOCMUL,

- UCNONb306aMb  PA3Hble KPAMKUe
3anucu  Kak — Mooelu  MeKCmos
CHLOJMCHBIX 3a0a4 Ol NOCMPOEHUs.
NOUCKOBOLL CXeMbL U peulenust 3a0ay,
- pazuuames Mooelb MmeKCmad U
Mooenb peuieHus 3a0auu,
KOHCMpyupoeams K O0OHOU Modenu
Ppeuterust HeCIOHCHOU 3a0adu pashvle
Mooenu mexkcma 3a0avu,

- 3HamMb U NpuMeHamv 0ba cnocooa
noucka  pewlenus  3aday  (om
mpebosanus K  YCI08Ul0 U Om
YCI08Usl K mpeb0oBanUIo),




TpeOOBaHUS K YCIIOBHIO;

- COCTaBJIATh IUIAaH pELICHUs
3aJauu;

- BBLAEATH OTalbl
3a1a4u;

- MHTEPIPETUPOBATH
BBIUMCIIUTENIbHBIC PE3YIIbTATHI B
3ajaue, UCCIIeI0BaTh
HOJTY4EHHOE PELICHUE 3a/1aul;

- 3HAaTh pA3JIU4YME CKOPOCTEH
o0beKTa B CTOSiYEH  BOJE,
MPOTHB TEYCHUS U 1O TEUCHHUIO
peKu;

- pemarb 3a1auu Ha
HaxXOoXJCHUE 4YacTh 4YHUCIa U
YHCIIa 110 €r0 YacTy;

- pelath 3a/lauy pa3HbIX THIIOB
(Ha paboTy, Ha MOKYNKH, Ha
JIBMDKEHUE), CBA3BIBAIOIIUX TPU
BEIMYMHBI,  BBIACHATH  JTH
BEJIMYMHBI U OTHOLICHHUS
MEXy HUMH;

- HaXoJIUThb IPOLIEHT OT YHUCIa,
YHCIO IO MPOLEHTY OT HEro,

pelieHus

HaxoauTb IIPOLCHTHOC
CHMXXCHUC WM  MPOLCHTHOC
IIOBBIIICHUEC BCIIMYUHBI,

- peuiaTtb HECJIOXKHBIC

JIOTUYECKHE 3a/layd  METOJ0M
pacCyXIeHHIl.

- MOOenupo8ams paccylcoeHus npu
noucke peulerus 3a0ay ¢ NOMOUbIO
epag-cxemol,

- 8blOEISIMb IMANbL PeUleHUs 3a0a4u
U cooeparcanue Kaxcoo2o Imand,

- ymMemv 8blOUpAmMb ONMUMATLHBIL

MemoO  peuleHus 3a0avu u
0CO3HAB8AMb 86100p Memooa,
paccmampusamao pasiuyHvle
Memoowl, HAX00Uumb pasHvle

peutenus 3a0a4u, eciu 03MONCHO,;
- aHaIU3UPOBAMb 3amMpyOHeHUs Npu
peuwteHuu 3a0a4;

- 8bINOTHAMb PpaziuyHvle
npeobpazosanus NnpeosoNCeHHOU
3a0auu, KOHCMpyupogamsv HOGble

3a0a4u U3 OAHHOU, 6 MOM YUce
obpammuuvle;

- UHMEPNpPemuposanms
8bIUUCIUMENbHVIE  pe3YIbmambsl 8
3adave, UCCIE008amMb NOJYYEHHOE
peuwenue 3a0ayu,

- AHAUBUPOBAMb  BCEBO3MOICHLLE
cumyayuu 83AUMHO20
pacnonodcenus 08yX 00bekmos u
UBMeHeHUe UX Xapakmepucmuk npu
COBMECMHOM O0B8UIICEHUU (CKOPOCMb,
8pemMs, paccmosiHue) npu peuleHuu
3a0ay Ha Osudcenue 08YX 0ObLEKmMos
Kak 6  O0O0HOM, mMaxKk U 8
NPOMUBONOLONCHBIX HANPABTIEHUSIX,

- uccnedosamv  8CEBO3MONCHLLE
cumyayuu npu peuieHuu 3a0ai Ha
08UDICEHIe NO peKe, PACCMampUeamy
PasHble cucmemvl OMc4eéma,

- pewamsv pazHooOpa3Hble 3a0a4u
«Ha yacmuy,

- pewamsb U 000CHOBbIBAMbL CBOE
peuterue 3a0ay (8v10enamo
MamemMamuyeckylo - OCHO8y)  Hd
HAXOJICOEHUe YACMU YUCIA U YUCTA
no  e20  uyacmu  HA  OCHOBe
KOHKPEMHO20 CMbICIa OpooU;

- oco3Haeamb U OOBACHAMD
UOEHMUYHOCb  3a0a4  PA3HLIX
munoe, CBA3LIBAIOUIUX mpu
genuyunbl (Ha pabomy, HA NOKYNKU,
Ha  OsudiceHue). Gvl0enamb  dMmu
BEUYUHBI U  OMHOWEHUS MeNCOY
HUMU, NPUMEHAMb UX NPU peuleHuu

3a0ay, KOHCMPYUposama
coocmeennvle  3a0a4  YKA3AHHLIX
munos;

- ena0emsv OCHOBHbIMU MemooaMu
peutenus 3a0ay Ha cMecu, CHJasbl,
KOHYEeHmpayuu,




- pewamsv 3a0a4u HA NPOYEHMbL, 8
MOM Hucie, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONL3YSL PA3HbLLE
cnocobwl,

- pewamv  J02uvecKue  3a0aqu
PA3HBLIMU CNOCODAMU, 8 MOM YUCTE, C
08yMs brokamu u ¢ mpems O610Kamu
OAHHBIX C NOMOWBIO MAOIUY;

- peuiamos 3a0a4u no
KOM6MHam0puK€ u meopuu
6ep0}zmnocmeﬁ Ha OCHOgBe

UCNONb306AHUS UYUEHHbIX Memooos
u 060CHOBbIBAMb peutenue;

- pewamsb HECIO0IHCHblEe 3a0a4u no
mamemamu4eckoul cmamucmuke,

- 0611a0emb OCHOBHLIMU MemoOaMu

peweHust CHOIHCEMHBIX 3a0au:
apugmemuueckutl, areeopauyecKkul,
nepebop 8apuUAHmMOs,
2eomempudecKuil, epaghuueckuti,
npumeHsimv — UX 6  HOBbIX N0
CPABHEHUIO c U3yYeHHbIMU
CUMYAYUsIX.

B noBceHeBHOI KM3HM U NIPU U3YYEHHH APYTUX NMPEIMETOB:

- BBIIBUTATh THUIIOTE3BI O
BO3MOJKHBIX npeeITbHBIX
3HAUEHUSX HMCKOMBIX B 3ajaue
BEJIMYUH (IeTaTh MPUKUIKY).

- @vloeNsimb Npu peuwleHuu 3a0ad
xXapakmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, OMiuUyYHble OMm PeanrbHbIX
(me, om KOMOpbIX
abcmpazuposanucy),
KOHCMPYUpOB8amv HOBble CUMYayuu
C YYémom 3mux XapaxKmepucmuk, 6
YyacmHocmu, Npu pewenuu 3a0ay Ha
KOHYenmpayuu, yuumléams
NJIOMHOCIb 8eujecmsd;

- pewamv U  KOHCMPYUpOBAMb
3a0auu Ha OCHO8e PACCMOMPEHUs]
PEANbHbIX cumyayuil, 8 KOMopvlx He
mpebyemcs MOYHbBII
BbLIUUCTIUMENbHDIL PE3YIbMAan,;

- pewiams 3a0a4u HA OBUdCEHUE NO

pexe, paccmampueas pasmoie
cucmembl omcyemd.
HUcTtopus - OnuceIBaTh OTJEIbHBIC | - Xapaxkmepuzosamu 6K1a0
MaTeMaTHKH BBIIAIONIHECS pPE3YABTATHI, | BLIOAIOWUXCA — MAMEMAMUKO8 8
MOJyYEHHBbIE B XOJE€ PA3BUTHUS | pazeumue MamemMamuku U UHbIX
MAaTEeMaTUKH KaK HAyKH; HAay4Hwulx obaacmetl;
- 3HATh IIPUMEPHI | - NOHUMAMb PONb MAMEMAMUKU 6
MAaTeMaTUYECKUX OTKPBITUUA W | paszsumuu Poccuu.
WX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOW M BCEMUPHOU
HUCTOPHUEH;
- IOHUMATh POJIb MAaTEMAaTHKH B
paszButuu Poccun.
MeTtoanl - BeiOupare  moaxonmsmuii | - Hcnonv3ys uzyueHHvle Memoobl,
MaTeMaTHKH W3y4YEHHBIN METOJ, IUTSL | npo6ooums 00KA3amenbCmeo,




pELICHUN U3Y4YEHHBIX TUIIOB | 8bINOJHAMb ONPOGEPICEHUE,
MaTeMaTH4eCcKuX 3a/1ad; - gvlOUpame usyyeHHvle Memoovl U
- IIPUBOJIUTH OPUMEPHI | UX  KoMmOumayuu  ONs  peuleHus
MaTeMaTH4eCKUX mMamemamuyeckux 3a0ai,
3aKOHOMEPHOCTEH B | - UCNONb308aMb MamemamuiecKue
OKpYKaromien 3HAHUSA ons onucanus
JeHCTBUTEIILHOCTH U | 3aKOHOMepHOCmeEl 6 OKpycaroujell
MIPOU3BEICHUSIX UCKYCCTBA. oeticmeumenbHoCmu u
npouU38e0eHUsAX UCKYCCMEd,
- npUMEeHAMb npocmetiviue
npozpammmbie cpeocmaa u
9/1eKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemsi npu peuienuu
mMamemamuyeckux 3a0ady.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

DJIeMeHThI TeOPUH MHOKECTB 1 MATEeMaTH4eCKOI JIOTUKH

Cornacao ®I'OC ocHOBHOro 06m1ero o0pa3oBaHus B Kypc MaTeMaTHKH BBEAEH pasjieln
«Jloruka», KOTOpbI HE MpeIoaraeT JOMOJIHUTEIbHBIX YaCOB HA U3YUYEHUU M BCTPAUBACTCS B
pa3MyYHbIE TEMbI KypCOB MAaT€MAaTUKHU U MPEABAPSAETCS O3HAKOMIIEHUEM C JIEMEHTAMH TEOPUU
MHO>ECTB.

MHo:xecTBa H OTHOIICHUS] MEK1Y HUMH

MHOXeCTBO, Xapakxmepucmuiyeckoe C60UCME0 MHONMCecmed, DSIEMEHT MHOXKECTBaA,
nycmoe, KoneuHoe, beckoneurnoe muodcecmso. IlonmuoxkecTBo. OTHOIIEHUE PUHAUIEKHOCTH,
BKJTIOYCHUS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 33aJaHUs MHOXECTB, PACNO3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONICECME C UCNONb308aAHUEM KpY20os8 Jiinepa.

Onepaunu HAJ MHOKECTBAMH

Ilepeceuenne u oObEAMHEHHE MHOXECTB. Pasnocmv  MHOdICECmS, OOnoaHeHue
MHodcecmea. inmepnpemayus onepayuii HA0 MHOJICECMEAMU C NOMOWbIO Kpy208 Diiiepa.

Yucaa

PanmnonaJjibHbIE YHCIa

MHoecTBO paluoHaNbHBIX uHcel. CpaBHEHHE palMOHAIBHBIX 4YHcen. JledcTBus ¢
palMOHATIBLHBIMU YUcIaMu. [Ipedcmasgnenue payuoHanbHo2o Yucia 0ecamuyHou Opoobio.

HppanunonajibHble Yucaa

IlonsTre uppannoHaJIbHOTO uKcia. Pacrio3zHaBaHue mppalnnoHaIbHBIX 4Kcen. [Ipumepst

Jl0Ka3aTeiabcTB B anredpe. MppalmoHanbHOCTh ancnan2 . [IpumeHeHre B TeoOMETpHUH.
CpasHenue uppayuonanoHulx yucen. MHocecmeo oeticmeumenbHuIX Yucerl.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucioBble  OYKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BblpakeHMs. [logcTaHOBKa BBIpaKEHUH BMECTO
HIEPEMEHHBIX.

eibie BoIpameHUs

CreneHb ¢ HaTypajJbHBIM TOKa3areneM U e€ coicTBa. [IpeoOpa3zoBaHus BbIpa)XEHUH,
COJIEp KAINX CTETIEHU C HATYPaJIbHBIM ITOKA3aTeIIEM.

OnHouneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHE,
BBIUYUTAHUE, YMHOXKEHHE). DOpMYIIBI COKPAIEHHOTO YMHOXEHHS: PA3HOCTh KBaJPaTOB, KBAIpaT
CYMMBI U pa3zHocTH. Pa3noxkeHre MHOro4JieHa Ha MHOKUTENM: BBIHECEHHE OOILIEr0 MHOKHUTENS
3a CKOOKH, epynnupoeka, npumeHeHue @opmyn COKpawéHHo2o ymuodcenus. Keadpammuvlil
MpEXUIEeH, paziodceHue KeaopamHo2o0 mpéxuaiena Ha MHONCUMeu.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp c nensiM mokasareneM. IIpeoOpa3oBanue JpoOHO-TUHEWHBIX BBIPAKECHU:
CIIOKEHHUE, YMHOXEHHE, JIeNIeHUe. Aneebpauieckas Opoos. JJonycmumbie 3HAYEHUsL NePeMEeHHbIX
8 0pobHO-payuonanvusix euipaxcenusx. CokpaweHue ancedpaudeckux opobeu. Ilpusedenue
aneebpauyeckux Opobeil k obwemy 3Hamenamenio. [leticmsus ¢ aneedpauyeckumu Opoosmu:
CcllodiceHue, 8bluumanue, YMHoJceHue, 0elieHue, 6036e0eHue 8 CeneHb.

IIpeobpaszosanue 8vlpadiceHuil, cOOEPHCAUUX 3HAK MOOYIIA.




KBaaparable KOpHH

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHMe BBIpaKEHHH, COAEPIKAIIMX
KBaJIpaTHble KOPHHU: YMHOXKEHHUE, JeJIEHHWE, BBIHECEHHE MHOXUTEN H3-M0J 3HaKa KOpHS,
BHeceHue MHOMCUMeN OO 3HAK KOPHAL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PAaBEHCTBO € IEpEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHeHHMsT W KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTIbLHOCMU
ypasHenuti. Obniacmov onpeodenenus ypasHenuss (001acms 00NYCMUMbIX 3HAYEHUL NePeMEHHOl).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHelHbIX ypaBHEHUH. Jluneunoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHelH020 ypasHeHus. Pewenue nuneiinblx ypagnenul ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatusle ypaBHenus. Hemnonnble KBaapaTHble ypaBHEHUA. JIMCKpUMHHAHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaJapaTHOrO ypaBHEeHUA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJIpaTHBIX YPaBHEHMIi: MCIIOJNb30BAHHE
bopMynbl Ul HAaXOXKACHUS KOPHEH, epaguueckuil memoo peulenus, pasziodceHue Ha
MHOJMCUmenu, noobop KopHel ¢ UCHONb308aHuem meopemvl Buema. Konuuecmeo kopheti
K8AOPAmMHO20 YPABHEHUsl 8 3A8UCUMOCU OMm e20 Ouckpumunanma. buxeadpamnuvie ypasnenusi.
Ypasuenus, ceooumvle x nunetinvim u kéaopamuvim. Keaopammuvle ypasrnenus ¢ napamempom.

/{poOHO-panuoOHaJIbHbIC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUN. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUII.

Memoowl pewienus ypagueHull: Memoovl PABHOCUTbHBIX NpeodpaA308aHull, Memoo
3amenvl nepemenHoll, epaguueckuil memoo. HMcnonvzosanue ceoucms (yHKyull npu peuieHuu
VpaeHeHull.

Tpocmeiiuue uppayuonanvhvie ypagnenus euoa [ f (x) =a, \/f (x) = \/g (x) -

Vpaeuenus euoa X" = a . Ypaeuenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU.
Ipsmasn kax epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUsL C O8YMS NepPeMeHHbIMU.

ITonsTHE cucTeMBbl ypaBHEHM. Pelienre cucTemMsl ypaBHEHUN.

MeTtoapl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU: 2pagduiecKull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uwucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crnpaBemasMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Qbnacmy onpeoenenus
HepaseHcmea (001acmes OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Keaopammnoe Hnepasencmeo u e2o pewenus. Pewenue xeaopammuvix Hepasencms:
UCNONb306aAHUE CEOUCME U 2paAPUKaA KEAOPAMUYHOU (QYHKYUU, MEmOoO UHMEepP8anos. 3anuch
peutenus KeaopamHo20 HepaseHCmed.

Pewenue yenvix u OpobHO-payuonanbHvlx HepageHcme MemoooM UHMEPEATLO8.

Cucrembl HepaBeHCTB

CucremMbl HEPaBEHCTB C OJHOM NEpEeMEHHOW. PemeHne cucTteM HEpaBEeHCTB C OJHOU
NEPEMEHHOI: JMHEHWHBIX, K6éadpamuuix. V300pa)keHHe peIIeHUs] CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3aMKCh PEMIEHUS CHCTEMBI HEPABEHCTB.

DOYyHKIUH

Iousitue pyHkuuu

JlexkapToBbl ~ KOOpAMHATBl HA  IUIOCKOCTH. @DOpMHUpOBaHUE TPEACTABICHUH O
METanpeMETHOM TOHATUU «KOOpAMHATB». CrocoObl 3agaHusl (QYHKUIMHA: aHAIUTUYECKUH,
rpapuueckuit, Tabnnunbiif. ['padux ¢ynkuuu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce



MCCJIEIOBAHMSI PA3IMYHBIX PEAIbHBIX MTPOLIECCOB U PElIeHU 3a/1a4. 3HaueHrne (YHKIUU B TOUKE.
CpoiicTBa (yHKIMHA: O0OJACTh ONpEACNCHHUs, MHOXECTBO 3HAYCHHUH, HYIH, TNPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YéMHOCMb/HEeYémHOCMb,  TPOMEXYTKH BO3pacTaHuss U yObIBaHUS,
HauOoJbIlIee U HaMMEeHbIee 3HaueHus. MccnenoBanue GyHKIuu o e€ rpadguky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno- sadannuie ghynxyuu.

JluneiiHast pyHKIHUS

CpoiictBa u rpaduk mnuHEHHOW (yHKIMH. YTIOBOW KOAPPHUIMUEHT MPSIMOM.
Pacnonoxenue rpaduka TMHEWHON (YHKIUU B 3aBUCUMOCTH OT €€ YIJIOBOro ko3dduirenra u
cBOOOIHOTO WiieHa. Haxoorcoenue Koaghhuyuenmos nuneino GynKkyuu no 3a0aHHbIM YCI08UAM.:
npoxodicoeHue NpsImMou yepes 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOeHUE NPAMOU
yepe3 OaHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

KBaaparuunas pyHkumst

CpoiictBa u rpaduKk KBagpaTU4UHOW QyHKIUHM (mapadona). [locmpoenue epaguka
Kkeaopamuunoti @yHkyuu no moykam. HaxoxneHue Hynell KBagpatuyHOW (yHKUHUH,
MHOJICECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCIMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCTU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa GyHKINH Y = K y = —. I'unep6omna.
X x

I'pajpuku ynxuyuii. Ilpeoobpasosanue cpagpuxa ¢ynkyuu Yy = f(X) 0ra nocmpoenus
epagpuros gynkyuii suoa 'y = af (kx+b)+c.

T'pagpurcu dynyui y=a+ﬁ, y=vX,y=x, y=|x.
+

IlociienoBaTe IbHOCTH M MPOTPECCHU

UucnoBag  mocnenoBarelibHOCTh.  [IpuMepsl  4YMCIOBBIX — MOCIIEIOBATEIBHOCTEM.
beckoneunble mocnenoBaTenbHOCTH. Apudmernueckas rmporpeccus U e€  CBOWCTBa.
['eomerpuueckast mporpeccus. Dopmynra obweeo uneHa u cymMmvl N NEPEbIX  UNEHO8
apugmemuueckoul u ceomempuyeckol npozpeccutl. Cxoo0aumasics ceomempuyeckds npoepeccus.

Pemenue TeKCTOBBIX 33124

3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemenue TexcToBbIX 3a/ma4 apupmMeTuueckuM crocodooM. Mcnonb3oBanue Tabaull, cxeM,
YepTexke, APYrux CPpeACTB MPEICTABICHUS IaHHBIX MPU PEIICHUU 3aJa4H.

3agaun HA ABUKEHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyallui B3aUMHOTO PACIOJIOKEHUSI OOBEKTOB MPU UX ABMKECHUU,
COOTHOLLIEHUS! 00BEMOB BBIIOJIHSAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agaum Ha YaCTH, 10, TPOLEHTHI

Pemrenue 3amay Ha HaxOXJEHWE YaCTH YUCJIA U YKCIIa IO ero yacTu. Pemenue 3amay Ha
MPOLIEHTHI U A0au. [IpuMeHeHue nponopuuii npu pemennu 3agad. Croochvie npoyeHmai.

Jloruyeckue 3agaum

Pemenne norudeckux 3anad. Peulerue 102uteckux 3a0a4 ¢ nOMowbto epagos, mabauy.

OcHOBHbBIE MeTO/Ibl PellIeHUs] TEKCTOBBIX 3a1a4: apu(dMEeTUUECKHUH, alreOpandecKuii,
nepebop BapuaHTOB. [lepguumvie npedcmasieHus o Opyux Memooax peuweHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTuCTHKA ¥ TeOpHUs BEPOSATHOCTE

Crarucruka

TabnuuHoe wu rpaduyeckoe TNPEACTABICHHUE [AaHHBIX, CTOJNOYAThie U KPYrOBBIE
IUarpaMMmbl, TpapuKu, TPUMEHEHHE IuarpaMM H TpaukoB Il OMHCAHUS 3aBUCUMOCTEH
peabHBIX BENUYMH, U3BIeYeHHEe uHpopManmmu w3 TabdWI, [guUarpaMm #  TpaduUKOB.
OnucarenpHble CTAaTUCTHYECKUE TIOKA3aTeNId YHCIOBBIX HAOOPOB: cpemHee apupMeTHUYEcKoe,
Meouana, HauOoOIbIIee M HAaMMEHbIIIee 3HA4YeHHs. Mephl pacCewBaHUS: pa3MaX, Oucnepcus u
cmanoapmHuoe OmKIOHeHue.

CrnydaiiHass M3MEHYUBOCTh. V3MeHUMBOCTH TpH u3MepeHusix. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cayuaiinblie cOObITHS



CrnydaifHple OTBITHI (IKCIIEPUMEHTHI), dJIEMEHTAPHBIC CIyJdailHbIe COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITMH. COOBITUS B CIy4allHBIX OKCIIEPUMEHTaxX U
0JIarONPHUATCTBYIONINE AJIEMEHTapHbBIE COOBITHA. BeposTHOCTH ciydallHBIX COOBITHI. OTBITH ¢
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccuueckne BEpOSITHOCTHBIE OIBITHI C
HCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuti ¢ nomoupio ouazpamm inepa.
IIpomusononoscnvie codvimus, odOveouHeHue u nepecederue coovimuiu. Ilpasuno crodscenus
seposmuocmeti. Cnyuaiinwiti  6vlOop. I[Ipeocmasnenue s3xcnepumenma 6 6ude Oepesad.
Hezasucumvlie  cobvimus. Ymnoowcenue  eeposmuocmeil  He3a8UCUMBIX  COObIMULL.
Ilocneoosamenvuvie nezagucumvle ucnvimanus. llpeacraBieHne 0 HE3aBUCHUMBIX COOBITHSX B
JKU3ZHHU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemanus u YUCIO
couemanuui. Popmyna uucia cowemanui. Tpeyeonvrux Ilackansn. Onvlmol ¢ OOALUWUM YUCIOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHBIX  cobbimull. Bvluucienue eeposmuocmeti 6 onvlmax c¢
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bBepuynnu.  Yenex u  neyoaua.
Beposmuocmu coovimuii 6 cepuu ucnsimanuii bepuynnu.

Cnyuaiinvle genuduunsl

3nakomcmeo co CaAy4auHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cayyaiinslx eenuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. Msmepenue eepoimuocmeil.
Ilpumenenue 3axona OONLWUX YUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIEHUSL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

HcTopust MaTeMaTuKH

Buvioarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucna u onunst ompesrkos. PayuonanoHvie
yucaa. [lompebnocms 6 uppayuonanvusix yuciax. lllkona Iugacopa

3apooicoenue ancebpvr 6 Hedpax apugmemuru. An-Xopesmu. Poowcoenue 0yK@eHHOU
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxodxcoenuu gopmyn KopHetl
aneebpauveckux ypasHenuti cmenenetl, oonvuux yemoipéx. H. Tapmanwvs, /. Kapoano, H.X.
Abenwv, D.1anya.

lossenenue epagurxos ynxyuil. P. /lexapm, I1. @epma. [lpumepvl pasnuunvlx cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluszanckoeo (Qubonauuu) o kpoaukax, uucia Puoonayyu. 3adaua o
waxmamuoi oocke. CxooumMocms 2eoMempuiecKol Npocpeccuu.

Hcmoku meopuu eeposmuocmel: cmpaxogoe oeno, azapmmusie uepvl. I1. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu.: JI.Ounep, I1.J1.Uebviwes, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuyeckux u Ha8USAYKUX
Hayk, passumue poccutickoeo gaoma, A.H.Kpwinos. Kocmuueckasn npoepamma u M. B. Kenowviu.



yaeOHUKaM

- Anrebpa. 7 xjacc :

TEMATHYECKOE INTAHUPOBAHHE

C ONIPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH
B temaTHueckoM MIIaHMPOBAHUU pa3zeibl OCHOBHOIO COAEP)KaHUS pa3OUThl Ha y4eOHbIE TeMbl B IOCIIECIOBATEILHOCTH HUX H3Y4YEHUS I10

penakuueit C.A. Tenskockoro. — M : [Ipocsemienue, 2013 — 256 c. : ui.
. Anrebpa. 8 kmacc : yueb. nns obmeoOpazoBat. yupexaenuii / FO.H. Makaperues, H.I. Munniokx, K.M. Hemxkos, C.b. CyBopoBa; non
penakiueit C.A. TenskoBckoro. — M : [IpocBemenue, 2013 — 287 c. : m.

Anrebpa. 9 kmacc

penakrueit C.A. TensikoBckoro. — M : [IpocBemenue, 2014 — 271 c. : wn.

yue0. mis obmeoopazosar. yupexaeHuit / FO.H. Maxkaperues, H.I'. Munarok, K.M. Hemkor, C.b. CyBopoBa; moj

yueb. mist obmeobpazoBat. yupexnaenuit / KO.H. Makapeiues, H.I'. Munmiok, K.M. Hemxos, C.b. CyBopoBa; nox

7 KJacc
Howmep HanmenoBanue OcHOBHOE coJiepKaHue KomnuectBo
TJIaBbl/ rIaBbl/maparpada 4acoB
naparpada
I'naBa 1 BoipaxkeHus1, TO)K1€CTBA, ypaBHEHUS 22
1 Beipaxenus MHOXECTBO, Xapakmepucmuyeckoe CE80UCMBO MHONCECmEd, SIEMEHT MHOXECTBA, 3)
2 [Ipeobpa3zoBanue nycmoe, KOHeuHoe, OeckoHeuHoe MHodxcecmeo. llommHoxkecTBO.  OTHOIIEHHE 4
BBIpKCHUI MPUHA/IICKHOCTH, BKJIIIOUEHMs], paBeHCTBA. IlepeceueHne n oObeIMHEHUE MHOXKECTB.
3 VpaBHEHHE ¢ OHOMN MHOXecTBO palMoHalbHbIX YHcen. CpaBHEHHE palMOHAIbHBIX uucen. JleicTBus c 7
IIEPEMEHHOMN palMoHaJIbHBIMU 4KCIaMH. BpIpaxkeHHe ¢ mnepeMeHHOW. 3HadeHHE BbIPAKECHMUS.
4 CraTucTHuecKue [logcraHoBka BbIpakKeHUM BMECTO IepeMeHHbIX. YucioBoe paBeHcTBO. (CBoiicTBa 4
XapaKTEPUCTUKHU YU CJIOBBIX PaBCHCTB. PasencTBo C nepeMeHHoﬁ. YucnosBwlie HCpaBCHCTBA.
KonTpomnsHsie pabotst Ne 1 u Ne 2 ToxnecTBenHble TpeoOpazoBanusi. [loHsTHe ypaBHEHHS U KOpPHS ypaBHEHUS. 2

Ilpeocmasnenue o pasnocunvnocmu ypaenenuu. Obracms onpeoenenus YpasHeHus.
(obnacms  donycmumelx 3HA4eHull nepemeHHol). Memoovl pewieHus ypasHeHuil.
MemoObl pAGHOCUNbHLIX Npeobpazosanuii. PernieHne TUHEHHBIX ypaBHEHHWI. AHamu3
BO3MOXXHBIX CHTYaI[Mii B3aMMHOTO pACMONOXKEHUS OOBEKTOB TMpPH MX JBHKEHUH.
Jluneiinoe ypasuenue c napamempom. Konuuecmeo KopHeu JNUHEUHO20 YPAGHEHUS.
Pewenue nuneunvix ypaswenuii ¢ napamempom. PellleHue TEKCTOBBIX  3a4ay
apudMeTnyeckuM crocodbom. Vcnonb3oBaHue TaONMI, CXeM, YEpTEeXKEU, IPYrux
CPEICTB TIPEICTABICHHUS JAHHBIX TIpU peIIeHHH 3aaaud. PemeHuwe 3agad  Ha
HaxXO0XJCHHUE YaCTH YKCia U Yucia Mo ero yacTH. Pemienue 3amaq Ha MpOLEHTHI U AOJH.
[Tpumenenne mponopiuii npu pemeHuu 3aaa4. OCHOBHBIE METO/BI PEIICHHUS TEKCTOBBIX




3amaq: anreOpanueckuid. OmnucarenbHble CTAaTHUCTUYECKUE IOKAa3aTeNd YHCIOBBIX
HaOOpOB: cpenHee apudpMeTndeckoe, Meouara, HandoIbllIee U HAUMEHbINIEE 3HAYCHHUS.
Mepsl paccenBaHUs: pa3Max. 3apodicoeHue aneedpvl 6 Hedpax apugpmemuru. An-
Xopesmu. Poowcoenue Oykeennou cumeonuxu. I1.Depma, . Buem, P. Jlexapm.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

I'naBa 2 QyHKIHUH 11
5 OYHKIMK U UX rpaduku [lonstue ¢ynkuuu. 3HaueHue ¢GyHKUMKM B Touke. CrocoObl 3amanHusi (QYyHKIWM: 5
6 JIuneiinast pyHKIHS aHATMTHYECKUH, Tpaduueckuii, Tabmuunblidi. ['padux  Qyakunum.  JlexapToBbI S)
KonTponbnas padora Ne3 KOOpJIUHATHl Ha IJIOCKOCTH. DOpMHUpOBaHUE MPEJICTABICHUN O MeTampeIMeTHOM 1
MOHATUHU «KOOPAMHATHI». [IpuMepbl QyHKIMMHA, MOTydaeMbIX B MPOIECCE UCCIIEIOBAHUS
Pa3IUYHBIX PEaTbHBIX MPOILIECCOB M PEIleHUs 3a7ad. YTJIO0BOH K0d3(D(HUIIMEHT mpsaMOil.
Pacnionoxenue rpaduka ITUHEHHON (QYHKIMM B 3aBHCHMOCTH OT €€ YIJIOBOTO
koaddunrenta u cBobogHoro wieHa. Jluneitnas ¢ynkuus. CpoiictBa U Tpaduk
nuHerHou GyHKUMU. Haxoocoenue kodgpuyuenmos nuneinou Gynkyuu no 3a0aHHuIM
VCI0BUAM: NPOXONCOeHUe NPAMOU Yepe3 08e MOUYKU C 3A0AHHbIMU KOOPOUHAMAMU,
npoxodicoeHue NPAMOL Yepe3 OaGHHYI0 MOYKY U napaiiervHou 0annou npamou. Kycouno
s3a0anHvle Qyukyuu. I pagux ynkyuu y:|x|. Ilpeobpazosanue svipasicenutl,
codeparcawyux 3HaK mooyns. Memoovl pewienus ypasHenuli: 2epaguueckuti memoo. P.
Hexapm. [losenenue epaguxos gyuxyui. I1. Pepma. [lpumepwvl pasznuunvix cucmem
KOOpOUHam.
I'naBa 3 CreneHb C HATYpaJIbHBIM MMOKa3aTeIeM 11
7 CreneHs U ee cBOICTBa CreneHp ¢ HaTypaJIbHBIM IOKa3aTeneM U e€ cBoiictBa. [IpeoOpa3oBaHust BbIpaKeHUH, 5
8 OpHowieH COJIepKalllMX CTENEeHH C HaTypalbHbIM TokazaTeneM. OpHouneH. JledcTBus ¢ 5
KonTponbhas padora Ne 4 OJIHOWICHAMU (cmoxeHue, BblUMTaHHME, YMHOXeHHe). CBoiicTBa U rpaduk 1
KBajpaTHuHOi (QyHKIMU (mapabona). Pemenne KBaApaTHRIX YpaBHEHUN: 2paguueckuil
MemoO peuleHusl.
I'maBa 4 MHorouieHsl 17
9 CyMMa 1 pa3HOCTh Mpuorounen. [leiictBuss ¢  MHOrouieHamH (CJIOXEHHE, BbIYUTAHUE, YMHOXXEHHE). 3
MHOT'O4JIEHOB PaznoxxeHne MHOrOwWwIeHa Ha MHOMKUTENU: BBIHECEHHE OOIIET0 MHOMKHUTEIS 32 CKOOKH,
10 [IponsBeeHre OTHOWICHA | 2pYhnupoeka. PelleHne KBaIpaTHBIX YPAaBHEHUW:  pa3lodceHue Ha MHOMICUMeENU. 6
Y MHOTOWIEHA Toorcoecmsenmnvie npeodpasosanus. Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wixona
11 [Ipoussenenue MamemamuyecKux u Ha8U2AYKUx HaykK, passumue poccutickoeo gpnoma, A.H.Kpwinos. 6

MHOI'O4JICHOB




Kontposbabie padboTsl No 5 1 No 6 ‘ 2
I'naBa 5 DopMyJIbl COKPAILIEHHOT0 YMHOKEHUS 19
12 KBagpar cymmsl 1 kBazpar | GopMysbl COKpALIEHHOTO YMHOXKEHUS: pa3HOCTh KBaJpaToB, KBaJIpaT pa3HOCTH. 5
pa3HOCTH PaznoxxeHne MHOrowieHa Ha MHOXHUTEIU:  NpuMeHeHue @QOpMYl COKPAUWEHHO20
13 Pa3HOCTH KBaJpaTOB, CyMMa | YMHOJICeHus. JIeWCTBUS C OJHOWIEHAMH M MHOTOWIEHaMHU (CJIO0KEHUE, BbIYMTAHUE, 6
1 Pa3HOCTh KyOOB yMHOXeHHe). ToxaecTBeHHbIE TpeoOpa3oBaHUsl.
14 [IpeoOpazoBaHme TEBIX 6
BBIPAYKCHU I
KonTponbubsie pabotsr Ne 7 u Ne® 2
I'naBa 6 CucreMpl TMHEVHBIX YPAaBHEHUN 16
15 JIuneliHble ypaBHEHUs C YpaBHEeHHE C ByMs II€pEMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIByMsl IEPEMEHHBIMHU. )
IBYMs IEPEMEHHBIMU U UX | [Ipsimaa Kkax epagpuueckas unmepnpemayusi JIUHEUHO20 YPAGHEeHUs ¢ O08YMs
CUCTEMBI nepemennvimu. IIoHsITHE CUCTEMBI YpaBHEHH. Pemenne cuctemel ypaBHeHH. MeTobl
16 Perrenue cucTeM JMHEHHBIX | PEIIEHUS CUCTEM JMHEHHBIX YpaBHEHUN ¢ IBYMs MEPEMEHHBIMU: epagdpuueckuii Memoo, 10
ypaBHEHHHA METOJl TOJCTAaHOBKH, Memoo caodceHus. Cucmemvl JUHEUHLIX YPABHEHUl C
napamempom. OCHOBHBIE METOJABI PELICHHsS TEKCTOBBIX 3ajau: anreOpanveckui,
niepebop BapuaHTOB. [lepsuunbie npedcmasieHus 0 Opyeux mMemooax peuleHus 3a0ay
(ceomempuueckue u epaguieckue memoosvi)
Pemenue noruueckux 3anad. Pewenue nocuueckux 3adau ¢ nomowpio  2paghos,
maobauy.
KonrponsHas pa6ora Ne 9 1
IToBropenue. Pemenue 3anau. g
Uroro 102
8 kiace
Howmep HaumenoBanue OcHoBHOE coJiepKaHne KomuuectBo
TJ1aBbl/ riaBbl/maparpada 4acoB
naparpada
I'maBa 1 PanmonansHbie 1pobu 23
1 Parmonansueie 1podu u ux | [IpeobpazoBanue ApOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHUE, YMHOKEHHUE, JICJICHUE. )
CBOMCTBaA Aneebpauueckas Opobw. [Jonycmumvle 3nauenus nepemennvix 6 OpoOHO-paAYUOHANbHBIX
2 CyMMma 1 pasHoCTh apobeii | svipascenusx. Coxpawjenue ancebpauveckux opobdeil. I[Ipusedenue ancedbpauueckux 6
3 IIpou3BeaeHNE U YaCTHOE Opobell Kk obwemy sHameHamento. /lelicmeus ¢ areeopauveckumu OpooamMu: CloxiceHue, 10

npoOeit




Kontposbabie padoTsr No 1u Ne 2

sblYUmMaHue, YMHoJCeHUue, OeleHue, 8038edeHue 6 cmeneHb. CBOWCTBA QYHKIUN Y = — .
X

l'unepbona.  Ilpeocmasnenue 06  acumnmomax. Henpepvignocmv — ynkyuu.
Uccnenoanmne ¢yakiuu mo e€ rpaduky. ColicTBa QyHKIHiA: 0071aCTh ONMpeNeICHHS,
MHOXKECTBO  3HAYEHUH, HYIU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHusl M yObIBaHMs, HauOoJiplllee U HAUMEHbLIEE 3HAUEeHUs. Poab poccutickux
yuénvix 6 pazsumuu mamemamuxu. I1.JI. Yebviwes, C. Kosanresckas, A.H.Konmozopos.
Kocmuueckasn npoepamma u M. B.Kenoviu.

I'maBa 2 KBanparnpie KopHU 19
4 JIeCTBUTEIbHBIE YHCIIa MHoOKecTBO palMOHAIbHBIX uucesl. CpaBHEHHME palMOHAIBHBIX 4Yucen. JlelcTBus c 2
5} ApudmeTrnaeckuii palMoOHANBHBIMM  YHCIIaMH. [Ipedcmasienue payuoHAIbHO2O YUCAA  OeCAMUYHOU 5
KBaJIpaTHBIH KOPEHb Opobwio. TloHATHE UPPALMOHATBFHOTO YKcia. Pacmo3HaBaHne MPPAMOHAIBHBIX YHCEIL.
6 CaolicTea [Mpumepsl oka3atenbCTB B anreOpe. VMppalnnoHanbHOCTh YKCiIa J2. [Mpumenenue B 3
apr(pMETHIECKOro reometpun. Cpagnenue uppayuonanvhulx ducein. MHoocecmeo OelicmeumenbHuIX yucei.
TPAAPATHOTY KOpHE ApudMernuecKkuil KBapaTHEI KOPeHb. Ypasnenus suda X" =a . Ipaguxu gynxyuii:
7 IIpumeHeHne cBOMCTB i . 7
ApHbMETHEECKOT0 y =~/x. Hccnenosanne ¢ynkimu mo eé rpaduky. IIpeoGpa3oBaHHe BHIPAKEHHUIA,
KBAJPATHOrO KOPHSI COJIep KAIINX KBaJpAaTHBIE KOPHHU: YMHOXKEHHE, JIEIEHHE, BBIHECEHHE MHOXXHUTEIS H3-
KoHTpobHbIe paGoTsl Ne 3 n Ne 4 MOJ| 3HAKa KOPHSA, 6HeceHue MHOXCUmensi NnoO 3HAK KOPHA. IIpocmeriwue 2
uppayuonanehvie ypasnenus euda [f(x)=a, \/ f(x)= \/g (x) . beckoneunocme
MHOJMCECMBA  NPOCMbIX — HUCE. Payuonanvuvie  uucna. Ilompebnocmv 6
uppayuonanvHulx yucaax. Yucna u onunvl ompeskos. Lllkona Iughazopa
I'aBa 3 KBagparHsle ypaBHeHUS 21
8 KBangparHoe ypaBHEeHHE U KBangparnsle ypaBHeHus. HemnosHble KBagpaTHble ypaBHEHUS. JMCKpUMHHAHT 10
€ro KOpHU KBaJ[paTHOTO ypaBHEHH. Kouuecmeo KopHell K8AOPAmMHO20 YPAGHEHUsL 8 3A8UCUMOCTIUL
9 JlpoOHbIe parMoHalIbHbIE om e2o ouckpumunanma. ®opMyna KOpHel KBaJpaTHOTO ypaBHeHUs. Teopema Buema. 9
YpaBHEHUS Teopema, obpamnass meopeme Buema. Pemenue KBaJIpaTHBIX ypaBHEHHIL:
KonTponbabie paboTht No 5 u Ne 6 MCIOJIb30BaHuEe (POPMYITBI ISl HAXOXKIEHUSI KOPHEH, 10000p KOpHell ¢ UCNOIb308AHUEM 2

meopemvl Buema. Keaopammuvie ypasnenus c¢ napamempom. PemieHue mpocTermmx
IpoOHO-TMHEHHBIX  YpaBHEHUH.  Pewenue  OpoOHO-pAYUOHANLHBIX — YPAGHEHUIL.
OcHOBHbBIE METO/IbI PELICHUS] TEKCTOBBIX 3aJau: airedpandeckuil. AHaIU3 BO3ZMOXKHBIX
CUTyalluii B3aMIMHOTO PACIIOJIOXKEHUS OOBEKTOB TPU WX JIBWKEHUH, COOTHOIICHHS




‘ 00BEMOB BBITIOJTHAEMBIX PaOOT ITPU COBMECTHOM padoTe.

I'nasa 4 Hepasencraa 20
10 YucnoBble HEPABEHCTBA U YucnoBele HepaBeHcTBa. (CBoMcTBa 4YHMCIOBBIX HepaBeHCTB. lIpoBepka 8
UX CBOMCTBa CIpaBeJIMBOCTH HEPABEHCTB IPH 3a/IaHHBIX 3HAYEHHUAX MEepeMEeHHbIX. HepaBeHCTBO ¢
nepemenHoi. CTporue u HecTporue HepaBeHCTBa. Obacms onpeodenenus HepaseHCcmad
(obnacmv Odonycmumelx 3HaueHull nepemenHoul). PelieHue JTUHEWHBIX HEPaBEHCTB.
— CucreMbl HEpaBEHCTB C OJHOM MEpeMEHHOH. PelieHne cucteM HEpaBEHCTB C OIHOU
1 HepaBeHCTBva € OAHOH IIEpEMEHHON: JIMHEeHHbIX. M300pakeHue perieHns CUCTEMbl HEPABEHCTB Ha YUCIIOBOM 10
TICPEMCHHON M UX CHCTEMBL | 1hani0ji. 3amuch pelIeHns CHCTEMbl HEPABEHCTB. Pojib pOCCUTICKUX YUEHbIX 6 PA3GUMUL
mamemamuxu: J1L.Otnep. INEMEHTbI MHOXECTBa, CIOCOOBI 3aJaHUS MHOMXKECTB,
pacnosHasamue NOOMHOICECME U IJIEMEHMO08 NOOMHONCECME C UCNOIb30BAHUEM KPY208
Oiinepa. Pasnocmo mnodcecms, oonoanenue muodxcecmea. Mnmepnpemayus onepayuii
HAO MHOJCECMBAMU C NOMOWbIO KpY2os Diliepa.
KonTtposbhbie pabotsl Ne 7 u Ne 8 2
I'maBa 5 CTeleHs ¢ IEIbIM IT0Ka3aTeIeM. DIEMEHTEI CTaATUCTUKHU 11
12 Crenens C 1eIbIM Crenenp ¢ menbiM mokaszareneMm. [IpeoOpasoBaHue APOOHO-TMHEWHBIX BBIPAKEHUMN: 6
MIOKA3aTeJIeM U €€ CBOWCTBA | CIIO’KEHUE, YMHOXKEHUE, JeneHue. TadnuuHoe u rpaguueckoe NpeCTaBlIeHNe JaHHBIX,
13 DJIEeMEeHTHI CTATUCTUKU cTonOuaThie U KPYroBble AMArpaMMbl, rpa@uKy, MPUMEHEHUE AuarpaMM U TrpaduKoB 4
Kontponbras padota Ne 9 JUTSI OTIMCAHUS 3aBUCUMOCTEH peaibHbIX BEIMYWH, U3BJIeUeHNE HH(DOpMAIIUK 13 TaOuIl, 1
nuarpamMm U TpadukoB. Mepbl paccewBaHHs: pa3Max, Oucnepcus u CmaHOapmHoe
omxknoHenue. CiaydaitHas U3MEHYUBOCTh. MI3MEeHUMBOCTh Tipu m3MepeHusx. CrooicHble
npoyenmsl. Pewarowue npasuna. 3aKOHOMEPHOCMU 6 USMEHYUBLIX BEIUYUHAX.
Mamemamuueckoe oocuoanue. Ce0oticmea Mamemamuyecko20 0OHCUOAHUS.
[ToBTopenue. Pemenue 3a1ay. 11
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9 ki1acc
Howmep HaumenoBanue OcHOBHOE coaepkaHue Konnuectso
TJIaBbI/ raBbl/maparpada 4acoB
naparpada
I'maBa 1 KBagparnunas GyHkims 22




1 DYHKIMU U UX CBOWMCTBA [Tonsatue dynkuuu. CBoricTBa QYHKIIMA: 00JIaCTh ONMPEEICHHUS, MHOXECTBO 3HAYCHHM, 5
2 KBagpaTHbiil TpexwieH HYJIH, TIPOMEXKYTKH 3HAKOIOCTOSIHCTBA,  YEMHOCMb/HEYEMHOCMb,  TPOMEXKYTKH 4
3 Ksagpatnynas QyHKiMsa ¥ | BO3pAcTaHus M yObIBaHMsA, HauOolsblllee M HauMeHbLIee 3HaueHus. Henpepvisnocmo 8
ee rpaduK @yuxyuu. CpolicTBa W Tpaduk KBaapaTUIHOH (GyHKIUU (mapabona). [locmpoenue
4 CTeneHuas Gynkuus. | epaguxa keaopamuunou gynkyuu no mouxam. Ilpeobpasosanue 2pagura gynkyuu 3
Kopensb n-it crenenn y=f(X) ona nocmpoenus epaguros @ynxyuii suoa y=af (kx+b)+c. I'pagux
KonTponbusie pabotsr Ne 1u Ne 2 k 2
@yuryuil y=a+m. Haxoxxnenue wyned KBaapaTUYHOW (DYHKIMU, MHOdMCEcmea
3HaueHul, NPOMENCYMKO8 3HAKONOCMOAHCMEA, YEMHOCMb/HEYEMHOCMb,
npomedsicymrkoe monomounocmu. Ipagux @ynxyuii 'y =3x  Henomvsosanue ceoticme
@yuryuii npu pewenuu ypasHenuti. KBaapaTHelil TpexusieH U ero KopHu. Keadpamuuwiti
MPEXUIEH, PA3N0JHCEHUEe K8AOPAMHO20 MPEXUTIEHA HA MHONCUMEU.
I'maBa 2 YpaBHEHMs U HEPABEHCTBA C OJHOM EPEMEHHOU 14
5 YpaBHEHHUs C OJTHOU VYpaBHeHUE C OIHON TepeMeHHOU. bukeadpamuvie ypasuenus. Memoovi pewieHus 8
MePEeMEHHOM VpasHeHui:  MemooO 3aMeHbl NepeMeHHOU. YpaeHeHus, c8oOuMble K JIUHEUHbIM U
6 Hepasenctra C OJHOH | kéaOpamuvim. PemieHne npocTEHIMX IpOOHO-IMHEWHBIX ypaBHEHHH. PeweHnue 5
NIEPEMEHHOM OpobHo-payuonanvhvix ypaenenuti. HepaBeHcTBa ¢ 0JHOW mepeMeHHOW. Keadpammoe
KonTponbnas padorta Ne 3 HepaseHcmeo u e2o peutenusi. Pewenue keadpammuvix HepaseHcm8: UCNONb308AHUE 1
ceoticmg u epaguxa KeaopamuuHou QyHKyuu, Memoo UHMep8anos. 3anucs peulenus
Keaopamuozo Hepaeencmea. Pewenue yenvix u OpoOHO-payuUoOHANbHBIX HEPABEHCME
Memooom uHmepsanog. PelieHne CUCTEM HEPAaBEHCTB C OJHOW IEepEeMEHHOM:
keaopammuuix. Hcmopusi eonmpoca o maxodxcoeHuu popmyn Kopueu aneedpaudeckux
ypasHenuii cmeneneti, oonvuiux wemvipéx. H. Tapmanvs, /Joc. Kapoano, HX. Abens,
D1 anya.
I'maBa 3 YpaBHEHNS 1 HEPABEHCTBA C ABYMS IEPEMEHHBIMU 17
7 YpaBHeHMs c JIBYMs | YpaBHEHHE C IBYMs IEPEMEHHBIMU. METOIbI pEIICHNs CHCTEM YPABHEHUN C ABYMsI 10
NIEPEMEHHBIMU u uX | epeMeHHBIMU: epaguueckuti Memoo, METO] IOJICTAHOBKHU, METO/] CJIOKEHHS. AHaIN3
CUCTEMBbI BO3MOXXHBIX CUTYallMi B3aMHOT'O PACTIONOXKEHHSI 0ObEKTOB MPH UX JIBHKEHUH,
8 HepaBenctBa ¢ JaByMS | COOTHOIIEHHS 00OBbEMOB BBIIOIHAEMBIX PaOOT IIPU COBMECTHOI pabote. Ypasuenus 6 6
NepPEeMEHHBIMU u WX | Yeavix yuciax.
CUCTEMBI
Kontponbnas padora No 4 1




I'naBa 4 Apudmerndeckas 1 TeOMETpUIECKast MPOTPECCUU

15

9 Apudmernueckas
nporpeccus

10 ['eomerpuueckast
porpeccus

KonTponbubsie pabotet Ne 5 u Ne 6

UwncnoBas  MOCIENOBATENbHOCTh.  [IpUMephl  YHCIOBBIX  MOCIIEIOBATEIHLHOCTEH.
bBeckoHeuHble MocienOBaTELHOCTH. ApudMeTHueckas mporpeccuss U e€ CBOWCTBA.
I'eomerpuueckas nporpeccusi. Dopmyna obwjeeo uieHa u CyMMbl N NEPEbIX UIEeHO8
apugmemuueckou eceomempuyeckon u  npoepeccuu. CXo0awascs eeomempuieckast
npoepeccus. 3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o Kpoauxax, uucia
Qubonauuu. 3adaua o waxmamuoi docke. CxoOUMOCMb 2e0MempUiecKoll npocpeccui.

I'maBa 5 DeMeHThl KOMOMHATOPUKH U

TEOPHUH BEPOATHOCTEN

11 DneMEeHThl KOMOMHATOPUKH

12 Hauanbubeie cBeneHus 13
TEOPUHU BEPOSTHOCTEH

KonTponbuas padota Ne 7

CrnyualiHple ONBITHl (9KCIIEPUMEHTHI), JJIEMEHTApHbIE CIIy4YaillHbIe COOBITHS
(ucxonwr). BepostHoctH  3neMeHTapHbIX  cOObITUH. CoOOBITHS B CIIyYalHBIX
JKCIIEPUMEHTAaX U OJarompusTCTBYIOIIKME SJIEMEHTapHble coObITHS. BeposTHOCTH
CIIy9aiiHbIX COOBITHH. OMBITBI ¢ PAaBHOBO3MOXXHBIMH JJICMEHTAPHBIMU COOBITHSIMH.
Krnaccuueckre BepOSTHOCTHBIE ONBITHI C HCIOJB30BAHUEM MOHET U KYOHKOB.
Ilpeocmasnenue cobvimuii ¢ nomowpto ouazpamm unepa.  [Ipomusononodichvie
cobvimus, 00veduneHue u nepecedenue coovimuil. Ilpasuno cnoscenus eeposmuocmetl.
Cnyuatinoiti evloop. Ilpeocmasnenue sxcnepumenma 6 euode Oepesa. Hezasucumvie
cobvimus. YmHoocenue geposmHocmell He3asucumvlx cobwvimuil. Ilocredosamenvhoie
Hesasucumvle ucnvimanusi. IIpeacraBieHne o He3aBUCUMbIX COOBITHSX B KU3HU.

IIpasuno ymuooicenus, nepecmanosku, gaxmopuan yucia. Couemanus u 4ucio
couemanuti. Dopmyna uucna couemanuni. Tpeyeonvnux Ilackans. Onvimovl ¢ 601LUWUM
YUCTIOM PABHOBO3ZMOMNCHBIX INeMEHMAPHLIX cobbimul. Buiuucnenue eeposmuocmeii 6
onvlmax ¢ npumeHeHuem Komounamopuwix opmyn. Hcnvimanus bepuynnu. Ycenex u
Heyoaua. Beposmuocmu coovimuii 6 cepuu ucnvimanuii bepuynnu.

3Hakomcmeo co cnyuatHblMu 6eIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cnyuaunslx eenuuun. Pacnpedenenue eepoamnocmei. Ilonamue o 3akone 00nbULUX
yucen. Msmepenue sepossimrnocmeil. Ilpumenenue 3aKkoHa 601bwuUx yucen 8 COYUOI02ulU,
CMpaxo8aHuu, 8 30pasooxpaneHuu, obecneyeHuu 0OE30NACHOCMU HACENEHUS 8
ypes3sblualinblx cumyayuax. Mcmoku meopuu 8eposmHocmel: Ccmpaxogoe 0eio,
azapmuule uepvl. b.Ilackanw, A. bBepuynnu, A.H.Koamozopos.

IToBTOpenue. Pemenue 3anay.
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