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TlosicHuTEIBLHAS 3aIMCKA

PaGouas mporpamma yuebHOro npenmMera «Anredpa» ypoBHS OCHOBHOTO 00IIero oopazoBaHus
paspaboTaHa B COOTBETCTBHM C TpPEOOBAaHMSAMHM IPUMEPHONW  aJalTHUPOBAHHOW OCHOBHOM
o0Opa3oBaTenbHOI MpOrpaMMbl  OCHOBHOTO o001miero oOpasoBanus oOyuatomuxcs c¢ 3P  u
TpeOOBaHUAMHU (ellepaTbHOTO TOCYIapPCTBEHHOIO 00pa30BaTENbHOIO CTaHIAapTa OCHOBHOTO OOIIETO
o0pa3oBaHMs, NPEIbIBIIEMbIMU K CTPYKTYPE, YCIOBUAM peaIU3alii U IIAHUPYEMBbIM pe3yibTaTaM
OCBOCHHS OCHOBHOH 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUSs, C YYETOM
0COOBIX 00pa3zoBaTeNbHBIX NOTpeOHOCTEeH oOydarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTro 0OIIETO
obpazoBanus; ¢ yuetoM AOOIT OOO ob6pa3zoBarenpHOl opranu3aiuu MBOY «BputbropTckas coit
No2.

MaremaTtrueckoe o0Opa3oBaHUE SIBIISETCS 00s3aTEIBbHOM M HEOTHEMIIEMOW YacThi0 OOIIEro
o0Opa3oBaHMs Ha BCEX CTYMEHsX MIKOJbl. O0yueHne MaTeMaThKe B OCHOBHOM IIKOJI€ HANpaBieHO Ha
JOCTUKEHHE CIEAYIOUINX Uereil:

1) oBiazeHue CUCTEMOW MAaTeMAaTHYECKUX 3HAHUN U YMCHUH, HEOOXOIUMBIX JIJIsl IPUMEHEHHUS
B IMPAKTUYECKON JEATENbHOCTH, M3YyUYEHUS CMEXHBIX JTUCLUIUIMH, IPOJOJIKEHUS
o0pa3zoBaHus;

2) MHTEIUICKTyaJbHOE pa3BUTHE, (OPMUPOBAHUE KAYESCTB JTMYHOCTH, HEOOXOJAUMBIX YEIIOBEKY
JUISL TIOJTHOLEHHOW >KM3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MaTeMaTHUYECKOM
JESTEIbBHOCTH: SICHOCTH W TOYHOCTU MBICIH, KPUTHYHOCTH MBIIIJICHUS, WHTYUIIUU,
JIOTUYECKOTO MBIIICHHUS, SJIEMEHTOB aJTOPUTMUYECKOM KYJIbTYpbl, MPOCTPAHCTBEHHBIX
IIPEJICTaBICHUM, CIOCOOHOCTH K IPEOI0ICHUIO TPYIHOCTEN;

3) pa3BuUTHE BBICHIMX TICUXHYECKUX (GYHKIUA, YMEHHE OPHEHTHPOBAThCA B 3a/JaHHH,
AHAJIU3UPOBATH €r0, 00 lyMbIBAaTh U IJIAHUPOBATH MPEJICTOSILYIO AEATEIbHOCTb.

OCHOBHBIE 33a4H.

— dopmupoBaTh 'y  00ydYarOIIMXCS  HaBBIKM  Y4eOHO-TIO3HABATENBbHOW  JI€ATEIbHOCTH:
IUIaHUPOBaHUE padOThl, TMOUCK PAIMOHAIBHBIX NYyTEeH €€ BBIIOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

— CHOocOOCTBOBaTh HHTEIUIEKTYyaJlbHOMY Ppa3BUTHIO, (OPMHUpPOBATh KauecTBa, HEOOXOAMMBIE
YeNoOBeKy JUId TIOJHOLIEHHOM JKM3HM B COBPEMEHHOM  OOILECTBE, CBOMCTBEHHbIE
MaTeMaTUYECKOU JEATEIbHOCTH: SICHOCTH U TOYHOCTU MBICIH, HHTYUIUH, IPOCTPAHCTBEHHBIX
MIPEeICTaBICHHUH, CHOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH;

— (opmupoBaTh KIIOYEBBIE KOMIIETEHLMH YyYyallMXCi B paMKax HpeIMeTHOW o00jacTu
«MaremaTka U HTHPOPMATHKAY,

— pa3BUBAThH MOHATHIHOE MBIIICHUS 00yUYaIONUXCS;

— OCYHIECTBJISITH KOPPEKIIMIO TTO3HABATENIBHBIX MpolieccoB oOydaronuxcs ¢ 3[1P, neobxoaumbix
U1 OCBOEHHUS IPOTPaMMHOT'0 MaTepHuasa 1o y4eOHOMY MpeIMeTY;

— npeaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIlMM O00pa3oBaTeIbHBIX AE€(DUIUTOB B OCBOCHHU
MIPEIIECTBYIONIEr0 MporpaMMHOro mMatepuaia y odydarommuxcsi ¢ 3IIP u HemocratkoB B uX
MaTeMaTUYeCKOM Pa3BUTHUU;

— cpopMHpOBATH YCTOWYHMBBIN MHTEPEC YUALIUXCS K MPEAMETY;

— BBISIBIATH M PA3BUBATh MAaTEMaTHYECKHE U TBOPUYECKUE CTIOCOOHOCTH.

OOyuenue yuyeOHOMY mnpeamery «MaremMaTHKa» CTPOHUTCS Ha CO3JIaHUU ONTHMAaIbHBIX
YCIOBUH JJI1 YCBOEHHS IporpaMMHOro Matepuana oOyvaromumucs c 3I1P. Bonbmoe
BHHMaHue yjensercs oTOopy ydeOHOro wmarepuana B COOTBETCTBUU C TMPUHIUIIOM
JOCTYITHOCTH TIPU COXPAaHEHUHU OO0IIero 6a30BOT0 YPOBHS, KOTOPBIN JOJDKEH 1O COJEPKAHUIO U
00beMy OBITh aJanTHPOBAHHBIM i1 oOyuaromuxcsi ¢ 3[IP B cooTBeTCTBHMU ¢ MX OCOOBIMH
oOpa3oBaTenbHBIMU  NOTpeOHOCTSIMH.  Cregyer  OONErduTh  OBJIAJCHHE  MaTepHalloM
obyuatomumucs ¢ 3P mocpenctBoM ero aeTaqbHOTO OOBSACHEHHS C CHCTEMaTHYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKM B TPUMEHEHHM 3HAHUM, WCHONb3Yys MPUEMbI
aKTyaJln3aluy (BU3yalibHas Omopa, MaMsaTKa).



Oo0mas xapakTepucTHKa Y4eOHOro npeaMera
MaTeMaTH4ecKOro o0pa3oBaHus

TpebGoBaHus K mpeaMeTHBIM pe3ysbTaTam oOydatomuxcs ¢ 3[1P B yacTu UTOTOBBIX TOCTUKEHUN
K MOMEHTY 3aBeplieHHs OOydeHUs Ha YPOBHE OCHOBHOrO oOIIero o00pa3oBaHUSl IOJTHOCTHIO
COOTBETCTBYIOT TpEOOBaHHMSM K MPEAMETHBIM pe3yjibTaTtaM i OOydYarouIuxcsi IO OCHOBHOM
o0pa3oBaTeNpHON MporpaMme, HE HMEIOIIUX OrPAaHUYEHHH IO BO3MOXKHOCTSM 310poBbs. g
obyuaromuxcs ¢ 3IIP Heobxoaum nudhepeHIMpoBaHHbIN MOAX0I K 0TOOPY COJEpXKaHHUS MPOrpaMm
y4eOHBIX MPEIMETOB C YYETOM OCOOBIX 00pa3oBaTENIbHBIX MOTPEOHOCTEH U BO3MOXKHOCTEH peOeHKa.
OObem 3HaHMI U yMEHUH MO y4eOHBIM MpeIMeTaM HEeCYIIECTBEHHO COKPAIIAeTCs 3a CUET YCTPaHEHUS
M30BITOYHBIX [10 OTHOILIEHUIO K OCHOBHOMY COJIEP>KaHHI0 TpeOOBaHUI.

Coodeporcanue mamemamuuecko2o 00Opazo6anusi B OCHOBHOW MIKOJie (OPMUPYETCS Ha OCHOBE
(GbyHIaMEHTaNbHOTO sipa IIKOJBHOTO MaTeMaTHYecKoro obOpaszoBaHusa. B Kypce yCIOBHO MOXKHO
BBIJICJIUTh  CIICAYIOIINE pa3elbl: apugmemuka, anreedpa, QYHKYuu, 6eposmHoCcmes U CMAamucmuxd.
Hapsiny ¢ 3TuM B Hero BKIIOYEHBI JIBa JONOJHUTEIBHBIX pa3lena: J02uka U MHOdICEeCmad,
mMamemamuxa 6 UCMOPUYecKOM pdazeumuy, 4YTO CBSI3aHO C peajnu3auued uLeiaed oOieuH-
TEJUIEKTYaIbHOTO U OOIEKYIbTYpPHOrO pa3BuThs ydamuxcs. CoaepikaHue KaXI0To U3 3TUX Pa3/iesioB
pa3BOpAaYMBACTCA B COJEPKATEIBHO-METOAMYECKYI0 JIMHUIO, ITPOHMU3BIBAIOIIYI0 BCE OCHOBHBIE pa3-
JIeIIbl COACPIKAHMS MaTEeMaTHYECKOro 00pa30BaHus Ha IaHHOM CTyNeHH 00yUEeHHUS.

Copepxanne pasnena «AJredpa» HarmpaBieHO Ha (OPMHUPOBAHME Yy yYalIMXCS MaTeMaTH4de-
CKOr0 arnrmapara i pelICHUS 3aJad M3 pa3HbIX pa3feioB MaTeMaTHUKH, CMEXHBIX IPEIMETOB,
OKpYKarolled pealbHOCTH. SI3bIK anreOpbl MOMYEpKUBACT 3HAYCHHE MAaTeMaTUKH KakK s3bIKa s
MOCTPOEHUSI MATEMATHYECKUX MOJIEJIC MPOLIECCOB U SIBJIECHUI pealbHOTO MHpa. B 3agaum mzydeHus
anreOpsl BXOIAT TAaK)KE Pa3BUTHE aJITOPUTMHUUYECKOTO MBINIJICHUS, HEOOXOAUMOTO, B YaCTHOCTH, IS
YCBOGHHUSA Kypca MH(OPMATUKH, OBIIAICHUS HaBBIKAMU JISYKTHUBHBIX paccyxaenuii. [IpeoOpasoBanue
CUMBOJILHBIX (OpM BHOCHT crenu(UYECKUi BKIJIAJ B Pa3BUTHE BOOOPAKCHHS YYAIIUXCS, WX
CHOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPYECTBY. B OCHOBHOI 1IKOJIE MaTepuani IrpynmnupyeTcs BOKPYT
palMOHAIBHBIX BBIPAKEHU, & BOPOCHI, CBA3aHHBIE C UPPALMOHATBHBIMU BBIPAKEHUSIMU, C TPUTOHO-
METpUYECKUMU (DYHKIHUAMHU U TMPEOOpa3OBaHHUSIMH, BXOAAT B COACpNKAHHE Kypca MaTeMaTUKH Ha
cTapiiel CTyneHu oOy4eHHs B IIKOJIE.

Conepxxanue paznena «@yHKIUM» HALEICHO HA IMOJYYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3Ha-
HUW O (PYHKIIMK KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJEIH JJisi OMHCAHUS U HCCIEeIOBAaHUS pa3HO-
o0pa3HbIX MpoiieccoB. M3ydeHne 3TOro marepuana CHOCOOCTBYET Pa3BUTHUIO y YUalIMXCS YMEHUS
HCIIOIb30BaTh PA3JIMUHBIC SI3BIKH MAaTEMAaTUKU (CITIOBECHBIM, CUMBOIMYECKUHN, IpaPUUIECKUii), BHOCUT
BKJIaJ] B JOPMUPOBAHUE TIPEICTABICHUN O POJIM MAaTEMAaTUKH B PA3BUTUU ITUBUIIM3AIIUU U KYJIbTYPHI.

Paznen «BeposiTHOCTD M CTATHCTHKA» — 0053aTENIbHBIA KOMITOHEHT IIKOJILHOTO 00Opa30BaHusl,
YCUJIMBAIOIIUN €ro MPHUKJIAJHOE U MPAKTHUYECKOe 3HAYeHHE. DTOT MaTepuan HeoOXOIuM, Mpexse
BCEro, Ui (OPMHUPOBAHUS Y y4yaluxcs (yHKIIMOHAIBHON IPAMOTHOCTH - YMEHUN BOCIPUHHMMATh U
KPUTHYECKH aHAIM3UpPOBaTh HH(OpPMAIHIO, MPEICTaBICHHYI0 B pazIUYHbIX (opMax, MOHUMATH
BEPOATHOCTHBIN XapaKTep MHOTHX PEAIbHBIX 3aBUCUMOCTEM, MPOBOJAUTH MPOCTEUIIINE BEPOSITHOCTHBIE
pacuetsl. WM3yueHHe OCHOB KOMOWHATOPHUKHM TO3BOJUT YYallUMCS paccMaTpuBaTh Cilyd4aw,
OCYIIECTBJISATh MEepedOp W TOJCYET 4YKCJIa BApUAHTOB, B TOM YHCJE B MPOCTEUINNX MPHUKIATHBIX
3ajJavax.

[Ipu U3y4eHUM CTAaTHCTUKU M BEPOSTHOCTU PACIIMPAIOTCA MPEICTABICHUS O COBPEMEHHOM Kap-
THHE MUPa U METOJIaX ero MCCleOBaHUs, (pOpMHUpYyeTCs MOHUMAHUE POJIA CTATUCTUKHU KaK UCTOYHHUKA
COIMAIPHO 3HAYUMON WH(OPMAITNH, U 3aKJIaIBIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIILICHHS.

Paznen «MaremaTuka B MCTOPHYECKOM Pa3BUTHW» IpeAHa3HaueH s (OpMUpPOBaHUS
NpPEJCTaBICHUA O MaTeMaTUKe KaK 4YacTH 4YeJOBEYECKOM KyJbTYphl, JJs OOILEro pa3BUTHUS
IIKOJIbHUKOB, JUIsl CO3JaHUS KYJbTYpHO-HUCTOpUYECKOM cpenpl oOyueHus. Ha Hero He Bwiensercs
CIELUAIbHBIX YPOKOB, YCBOCHHUE €r0 HE KOHTPOJIIMPYETCS, HO COAEpKaHUE 3TOr0 pasjerna OpraHudHO



IPUCYTCTBYET B Y4eOHOM IIpoIlecce KaK CBOEro poja T'yMAaHUTapHbId (OH HpPHU PACCMOTPEHUHU
npobIeMaTuKe OCHOBHOT'O CO/IEPKaHUsI MAaTEMAaTUYECKOr0 00pa3oBaHMs.

N3yyenue pazgena «PemeHne TeKCTOBBIX 3a1a1» HE IPEAIIOJIAraeT JOMOJIHATEIbHBIX YaCOB, a
BCTpaMBaeTCs B pa3jIMuUHbIE TEMBI IIpeMeTa AJredpa.

IIporpamma oTpaxkaeT cojepxaHue oOyueHMsl mpeaMeTy «MaremaTuka» ¢ y4eToM OCOOBIX
oOpa3oBarenbHbIX TOTpeOHOCTEH oOyvarommxcsi ¢ 3I[IP. Ommamenue y4eOHBIM TpPEIMETOM
«MatemaTuKay MpeCTaBIIsAeT ONpPENeIEHHYI0 CI0XKHOCTh Uil ydamuxcs ¢ 3IIP. V obywaromuxcs ¢
3I1P nHanboee BbIpaKEHbI OTCTaBaHUS B Pa3BUTHH CIOBECHO-IOTMYECKHX (DOPM MBILIUICHUS, I03TOMY
a0CTpaKTHblE M OTBJIEYEHHbIE KAaTErOpHMM UM TPYAHOAOCTYHHBI. B To)ke Bpems mpu crenuaibHOM
O00y4YeHHMH WIKOJIBHUKUA MOTYT BBIMOJHATH 33JaHUs 1O adroput™my. OHH BOCIIPHMMYHMBBI K MTOMOIIH,
MOTYT BBIIIOJHUTh NEPEHOC HAa AHAJOTMYHOE 3aJaHHEe YCBOEHHOro crocoba pemeHus. CHuxeHue
Pa3BUTHS MBICIUTEIbHBIX ONEPALNUNA U 3aMEJJIECHHOE CTAaHOBJICHUE JIOTUYECKUX JAEUCTBUN IPUBOIAT K
HE/I0CTaTOYHON OCMBICICHHOCTH COBEpIIAEMBIX YYEOHBIX AEHCTBHM. Y ILIKOJIBHUKOB 3aTPyIHEHBI
CUETHBIE BBIYMCIIEHUS, IPOU3BOAUMBIE B yME. B MMCbMEHHBIX BBIYMCIEHUSAX OHU MOTYT IPOIYCKaTh
OJUH M3 IMPOMEXYTOYHbIX wIaroB. Ilpm paGore ¢ YMCIOBBIMU BBIPQXKEHUSMH, BBIUYUCICHHEM MX
3HA4YECHUSI MOTYT HE YJEPKUBATh MPABHIBHBIA MOPSIOK AeiicTBuil. [Ipn ynpomenun, npeodpazoBaHun
BbIpakeHUH yuamuecs ¢ 3[IP He MOryT caMOCTOSATENBHO MPUHATH PEUICHUE O MOCJIEN0BATEIbHOCTH
BBINIOJTHEHUST AeWcTBUNA. KOHKpETHOCTh MBIIIIEHUSI OCJOXHSET YCBOEHUS HaBbIKAa pEILCHUs
YpaBHEHMH, HEPAaBEHCTB, CHCTEMbl YypaBHeHHH. VM ManomoCcTynmHO coBeplIeHHe O0OpaTUMBIX
onepaunui.

Huszkuii ypoBeHb pa3BUTHS JIOTHUECKUX ONepalyii, He1ocTaTouHasi 0000IEHHOCTh MbIIIICHUS
3aTPYAHAIOT W3y4YeHUE TeMbl «DyHKUIMU»: MpH omnpereseHne (pyHKIMOHAIBHOW 3aBUCHUMOCTH, TPH
OINKMCaHUU rpaduyecKoi CUTYalMH, UCIIOJb3Ys T€OMETPUUECKUil, anredpandeckuii, PyHKIIMOHATbHBIN
s3pIkd. Hepenko ydamuecs He BUISAT Pa3sHULBI MEXKAY 001acThIO onpeaeneHus GYHKIUU U 001aCThIO
3HAYCHUU.

Pemienue 3a1a4 conpsKeHo ¢ TPYJHOCTIMH 0(hOpPMIICHHs KPATKOM 3aucu, NPOBEJCHHS aHAIN3a
yclIOBUSL 3ajauM, BblAeseHus cymectBeHHoro. Ilkombuuku ¢ 3I[IP 3arpyasstorcss cnenarb
YMO3aKJII0YeHUE OT OOLIEro K YaCTHOMY, HEpEAKO BBIOMPAIOT HepalOHAJIbHbIE CIIOCOOBI pelIeHus,
MHOT/]a OIPaHUYMBAIOTCS MAHUITYJISILUSIMU C YHCIIAMHU.

To4yHOCTh 3amOMMHAHMS W BOCHPOU3BEACHUS Y4eOHOrOo MarepHuajga CHH)KEHbl MO HpUYUHE
cJ1ab0CTH MHECTHUYECKOM JeATeIbHOCTH, CyKeHHsl oobeMa namsaTi. OOyuatomumes ¢ 3I1P Tpebyercs
Oonbllle BpEeMEHM Ha 3aKpeIUleHHe MaTepuaia, akTyaldu3alus 3HaHUW 10 Oomope IpH
BOCIIPOU3BE/ICHUU.

Jlns mpeojofieHnus TpyAHOCTeH B M3y4eHUHM ydeOHOro mpeamera «MaremaTuka» HeoOXoauma
ajanranus odbemMa U XapakTepa yueOHOro Marepualia K o3HaBaTeIbHbIM BO3MOKHOCTSIM yUaIIUXCs €
3IIP. Cnenyer yueOHbBII MaTepuan MpPENOAHOCUTh HEOOJBIIUMH TOPLMSIMHU, YCIOXKHSS €ro
MIOCTETIEHHO, M3bICKMBATh CIOCOOBI aJanTalliM TPYAHBIX 3aJaHUi, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAaKOMMTEJIbHBIEC; HCKIKYAaTh OTIENIbHBIE TPYIHBIE J0KA3aTElbCTBA; TEOPETUUYECKUN Marepuall
PEKOMEHIyeTCsl U3y4yaTh B IIPOLIECCE MPAKTUUECKON NEATEIbHOCTH 10 pelIeHHIo 3a1a4. OpraHudeckoe
€IMHCTBO IIPAKTUYECKOM W YMCTBEHHOM JEATEIBHOCTH Y4YalllUXCsl Ha YpPOKax MaTeMaTHKU
CHOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOCHHIO Oa3HMCHBIX MAaT€MaTH4YEeCKUX 3HaHUW U
YMEHMMH.

B o3nHakomuTensHOM MIIaHe OyIyT U3y4eHbl TeMbl: «DopmMynby, «Jloka3aTenbCTBO TOKIECTBY,
«I'paduk  dynkmumy, «l[lpsMas nOpomoOpHHOHATBEHOCTE», «JIMHEWHOE ypaBHEHHWE C JBYMs
HEU3BECTHBIMIY, «I'paduK THHEHHOTO ypaBHEHUS C JABYMS MEPEMEHHBIMNY, «PalnoHansHbIe YuCa.
Uppanmonansueie uyncia», «Haxoxaenne nmpuOImKeHHBIX 3HAYSHUH KBaJApaTHOTO KOpHS. DyHKIMS y

!
=V¥ 4 ee rpaduk», «IIorpenHOCTs ¥ TOUYHOCTH MPHOIIKEHHS, «UeTHbIC U HeueTHbIe DYHKIIHI,

«Dyrkima y=x"y, «DyHKIHus y= ax?, ee rpaduk u cBoiicta. I'paduku Gynkmuit y= ax? + n u y=a(x-
m)?2, «YpaBHEHHE ¢ AByMs MepeMEHHBIMHU U ero Tpaduxy, «"padudeckuii cocob pemreHns CHCTEMBI
YPaBHEHUI».

YMEHBIIIEHO KOJMYECTBO YacOoB Ha u3ydeHue TeMm: «CBOMCTBa KBaJpaTUIHOW (DYHKITUNY,



«1eMeHThl KOMOMHATOPHUKIY.

BricBoOoaMBIIMECS Yachl UCHONB3YIOTCA ISl Jydiled mpopabOTKHM HamboJiee BaXKHBIX TEM
Kypca: «Pemenue ypaBHeHu», «Pemenne cucreM ypaBHeHU», « COBMECTHBIE ICUCTBUS C APOOSIMUY,
«IIpuMeHeHNEe CBOKMCTB apr(PMETHUECKOTO KBAJAPAaTHOTO KOPHS;, HAa MOBTOPEHHE, PEUICHHE 3aad,
npeoOpa3oBaHue BbIpAXKEHHI, a TAKKe HA 3aKpeIJICHHE U3YyYEeHHOr0 MaTepuaa.

MecTo npeamMera B yueOHOM IJIaHe

YueOubiii mnpeamer «MaremaTuka» BXOJUT B MpEAMETHYI o0inacTh «MaremaTtuka H
uHpopmarrka». OH CIOCOOCTBYET Pa3BUTHIO BEIYUCIUTEIBHON KYJIBTYPHI U JTIOTHYECKOTO MBIIILJICHHUS,
(GOpMUPOBAHMIO YMEHMS IIOJB30BAaThCSA ANTOPUTMaMHU, a TaKKe MNPUOOPETEHHUIO MPAKTHYECKHX
HABBIKOB, HCOOXOMMBIX B MIOBCEIHEBHOM KU3HU oOydaromuxcs ¢ 3[1P. YueOHbIii npeamer pa3BuBaet
MBIIJICHHE, MPOCTPAHCTBEHHOE  BOOOpakeHHe, (PYHKIMOHAJIbHYI0 TI'PAaMOTHOCTb, YMEHHUS
BOCIIPUHUMATH M KPUTHUYCCKU aHAITM3UPOBATh HH(DOPMAIIHIO, IIPEICTABICHHYIO B Pa3IMYHbIX (hOpMax.

CornacHo yuebHomy miany MBOY «Beuisroprekas com Ne2» Ha nzydeHue aareOpsl B OCHOB-

HOM MIKOJIe OTBOAUTCSA 3 YYeOHBIX Haca B HEENI0 B TEUCHHE KaXJOoro roja oOyueHus, Bcero 315
4acoB 3a TpU rojia 00y4eHusl.

Pacnpenesienue yueOHOIro BpeMeHH O rojgaM o0y4eHust

Kuaace KoanuectBo yacos
(YpoBeHD 00yyeHusi) [IIKOIbHBIA y4eOHBIH TL1aH Kox-Bo wacos & roa
! 3 102
8 3 102
? 3 99
Hmoczo 303

B pamkax yueOHOro mpeamera «Anredpa» BKIIOYAET HEKOTOPBIE BOIPOCHI «ApHUPMETHKN,
pa3BHUBAIOIIME YHUCIOBYIO JHMHHIO 5 — 6 KiaccoB, COOCTBEHHO ajreOpanueckuil Marepuan,
3JIEMEHTapHbIE (PYHKIIUH, a TAKXKE 3JIEMEHThI BEPOSITHOCTHO-CTATUCTUYECKOM JTMHHH.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOT0 MpeaMeTa

MaremaTrueckoe 00pa30BaHUE WUIPACT BAXHYIO POJIb, KaK B MPAKTUYECKOH, TaK M B JAYXOBHOM
KH3HH obmiecTBa. [IpakTHueckas cTopoHa MaTeMaTHYECKOro 00pa3oBaHus CBsi3aHa ¢ (POPMUPOBAHUEM
CHOCO0O0B AESITENbHOCTH, AYXOBHAsE — C MHTEIJIEKTYyalbHBIM pa3BUTHEM 4YeJloBeKa, GOpMUPOBAHUEM
XapakTepa 1 o0I11el KyJIbTypHl.

[IpakTHyeckas MoJIe3HOCTh MAaTEMaTHKU OOYCJIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCA (yHa-
MEHTAJIbHBIE CTPYKTYPBI PEaIbHOTO MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJTMUECTBEHHBIE OTHOIIEHHS
— OT IMpPOCTEHIINX, YCBAaMBAEMBIX B HENOCPEICTBEHHOM OIIBITE€, 1O JOCTaTOYHO CIJIOKHBIX,
HEOOXOUMBIX JJIsl Pa3BUTHUS HAYUHBIX U TEXHOJIOTMUECKUX HAeH. be3 KOHKpeTHBIX MaTeMaTH4eCKUxX
3HAHUW 3aTPyJHEHO MOHMMAaHUE MPUHIUIIOB YCTPOMCTBA W MCIOJB30BaHUS COBPEMEHHOW TEXHHKH,



BOCIIPUSTAEC W HHTEPIIPETAIUs Pa3HOOOpa3HOW CONMAIBHON, HSKOHOMHYECKOH, MOJUTHUYECKON
uHpopmanuu, Maao3pPeKTUBHA TOBCETHEBHAS IPAKTUYECKAS S TEIbHOCTD.

B mkone maremarMka CIIy>)KHT ONOPHBIM INPEAMETOM JI HM3Y4YEHHS CMEXKHBIX IUCLUIIIUH —
¢bu3uku, nHOOPMATHKH, XUMUH.

JUis ’KM3HM B COBPEMEHHOM OOIIECTBE Ba)KHBIM SIBJIETCS - (DOPMUpPOBAaHME MaTEMAaTHYECKOIO
CTWJII MBIIUIEHMS], MPOSBISAIOIIEIOCS B OINPEACICHHBIX YMCTBEHHBIX HaBblKax. B mpouecce ma-
TEMaTU4YECKON JACATEIbHOCTH B apCeHala NPUEMOB M METONOB 4YEJIOBEYECKOIO MBIIIJICHUS €CTeCT-
BEHHBIM 00pa3oM BKJIIOYAIOTCS HMHAYKLUUS M JEAyKIus, 0000IIeHHEe M KOHKPETHU3alus, aHajiu3 U
CHHTE3, KiIaccupUuKalus U cucreMarusanus, adcTparupoBanue U aHanorusi. OObeKTbl MaTeMaTuye-
CKHX YMO3aKJIIOYEHUH U MpaBUjla UX KOHCTPYHUPOBAHUS BCKPBHIBAIOT MEXAHU3M JIOTHYECKUX IOCTpOE-
HUH, BbIpaOaThIBAIOT yMEHUS (HOpMYIUpPOBaTh, 0OOCHOBBIBATh U JI0KA3bIBaTh CY’KICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Beaymas poiib MaTeMaTHKH MPUHAMICKUAT B (HOPMUPOBAHUH
QITOPUTMHUYECKOIO MBIIUICHUS W BOCIMTAHWM YMEHMM JEHCTBOBATH IO 3aJaHHOMY aJITOPUTMY U
KOHCTPYHpPOBaTh HOBBIE. B Xozie pemieHus 3aa4 — OCHOBHOW y4eOHOH NesATeNbHOCTH Ha ypOKax
MaTEMaTUKU — Pa3BUBAIOTCS TBOPYECKAs U NIPUKJIAJHAs CTOPOHBI MBILIUICHHUS.

OOyueHure MaTeMaTHKE JAae€T BO3MOXKHOCTb Pa3BUBaTh Yy YYallMXCs TOYHYIO, SKOHOMHYIO U HH-
¢dbopmaTHUBHYIO peub, YMEHHE OTOUpaTh Hanboee MOAXOIAIINE I3bIKOBBIE CPENICTBA.

Matemarudeckoe oOpa3oBaHUE BHOCHT CBOW BKJIaJ B (pOpMHUpOBaHUE OOIIEH KyIbTYPhI YEIOBEKA.
Heo06xonuMpIM KOMIOHEHTOM OOLIeH KyJbTypbl B COBPEMEHHOM TOJIKOBAHUHU SBJslETCs oOliee
3HAKOMCTBO C METOJIaMU II03HAHUS JIEUCTBUTEIBHOCTH, IPEJICTABICHHE O MPEAMETE U METOE
MaTeMaTHKH, €ro OTIMYUS OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 0COOEHHOCTSX
IIPUMEHEHUSI MAaTEMATUKU JJIs PELLEHUS HAyYHbIX U IPUKJIaJHbIX 33]a4.

Hcropust pa3BUTHS MaTEeMAaTUYECKOTO 3HAHMS AAE€T BO3MOYKHOCTH IIONOJIHMUTH 3aIlac UCTOPUKO-
HAYYHBIX 3HAHWH MIKOJBHHUKOB, C(OPMHPOBATH y HHUX MPEICTABICHHS O MAaTeMaTHKE KaK YacTH
o0111e4eI0BeYeCKON KyIbTypbl. 3HAKOMCTBO C OCHOBHBIMU MCTOPHUUYECKUMH Be€XaMH BO3HUKHOBEHUS U
pa3BUTUSl MATEMaTU4ECKOM HAyKH, C UCTOPUEH BEJIMKUX OTKPBITHM, MMEHAMH JIFOJIEH, TBOPUBIIMX
HayKY, I0OJUKHO BOMTH B MHTEJUIEKTYaJIbHBIN Oarax Kax7oro KyJbTYypHOI'O YeJIOBeKa.

Pe3y.m,TaT1)1 H3YyYCHUA yqeﬁﬂoro npeamMera

I/ISyLIGHI/IG MaTEMaTHUKH B OCHOBHOM IITKOJIE Jac€T BO3MOXKHOCTD 06y‘-IaIOHII/IMC$I J0CTUYD CICAYIO-
X PE3YJIbTATOB PAa3BUTUA:

JIuunocmmuvie pezynomamet:

e yMEHHUE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICIIM B YCTHOW U NMCBbMEHHOMN peuu;
IIOHUMAaTb CMBICII IIOCTABJICHHOM 3aJa4M, BBICTPAMBATh APTryMEHTALUIO, IIPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

® KPUTUYHOCTH MBIIIJICHU A, YMCEHUEC pacrio3HaBaTb JJOTHYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTIINYATh TUIIOTE3Y OT (baKTa;

® JIpCACTABJIICHUC O MaTeMaTH4eCKOi HAYyKC Kak C(I)epe YeJI0BEUYECKOM JACATCIBbHOCTH, 00
oTarnax €€ pasBUTUsA, O €€ SHAYMMOCTH JIA pa3BUTUS HUBUJIIU3ALIUH;

® HJHHUIHATHBA, HAXOJYUBOCTb, AKTUBHOCTD ITPU PCIICHUH MaTEMAaTUYCCKUX 3a/1a4,

e YyMEHHE KOHTPOJIMPOBaTH MPOLECC U pe3yiapTaT Y4yeOHONW MaTeMaTH4ecKoil
JeATEIbHOCTH;

® CrHOCOOHOCTh K AMOILMOHAILHOMY BOCHPUATHIO MaTEeMaTHYeCKHX OOBEKTOB, 3ajad,
pELIEHN, pacCyKICHHUIT;



dbopMUpOBaHHE Yy YYAIIUXCS MHTEIUIEKTYadbHOW YECTHOCTH U OOBEKTHBHOCTH,
CIIOCOOHOCTH K TPEOJIOJICHUIO MBICIIHTEIBHBIX CTEPEOTHIIOB, BBITCKAIOIINX U3
OOBIJIEHHOTO ONBITA;

(bOpMI/IpOBaHI/Ie Ka4y€CTB MBINIJICHUA, HCOGXOI[I/IMBIX JIA agaliTalfii B COBpCMCHHOM
UHGOPMALIMOHHOM OOIIECTBE; Pa3BUTHE MHTEPECa K MAaTEMAaTHYECKOMY TBOPYECTBY U
MAaTEMATUUYECKUX CLHOCOOHOCTEMA.

Memanpeomemmnuwie pe3yibmamot.

PerynarusHsie:

YMCHHUEC CTaBUTb LCJIH, BBI6I/IpaTB U CO3IaBaTh aJIrOPUTMbI JIA PCHICHUSA y‘-Ie6HBIX
MaTEMAaTHYCCKUX npo6neM;

YMEHUE INIaHUPOBATh M OCYHICCTBJIATH ACATCIIBPHOCTH, HAIIPAaBJICHHYIO Ha PCIICHHUC
3ala4 UCCJICAOBATCIILCKOTI'O XapaKTepa.

yMeHue GOpMyYITHPOBATh U YACPKUBATh YICOHYIO 3a1a4y;
COCTaBJIATH IUIaH U MOCJIEJ0BATEIbHOCTD JICHCTBUIA;
OCYIIECTBIISATH KOHTPOJIb IO 00pa3Ily ¥ BHOCUTh HEOOXOANMBIE KOPPEKTHBEI,

a/ICKBATHO OIEHUBATh MPABWIBHOCTD WM OIIMOOYHOCTD BBHIMIOJIIHEHUS yUeOHOU 3a/1a4H,
e€ 00OBEKTUBHYIO TPYIHOCTD U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

CINYaTh CIIOCO0 JIEHUCTBUA U €ro pe3yjibTarT C 3aJaHHBIM OJOTAJOHOM C MCJIbIO
06Hapy>KeHI/I$I OTKJIOHEHHWH W OTJIMYMH OT dTajoHa.

KoMmMmyHHKaTHBHEIE:

OpraHnu30BbLIBATH y‘~I€6HOC COTPYAHUYCCTBO M COBMCCTHYIO JACATCIBbHOCTD C YUYHUTCIICM U
CBCPCTHHUKAMU B ITPOLECCCC PCUICHUA 3a/1aY;

B3aMMO/JICIICTBOBaTh M HAXOAUTh OOIIMEe cmocoObl paboThl; paboTaTh B TpPYIIE:
HaxXOJIUTh 00IIIee PEIICHUE U pa3peniaTh KOH(PIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUMA
U yu€Ta WHTEpPECOB; CHyliaTh NapTHEPA; (QOpMYyIUpOBaTh, apryMEHTHPOBATH U
OTCTauBaTh CBOE MHEHUE;

IMPOTHO3UPOBATH BOBHUKHOBCHHE KOH(i)J'II/IKTOB IIPpU HAJIMYHHU Pa3HBIX TOUCK 3PCHUA,
paspeuarb KOH(I)JII/IKTBI Ha OCHOBC yqéTa HUHTCEPCCOB U HO3HI.IPII>1 BCE€X YYACTHUKOB;
KOOPAUHHUPOBATH U IPUHUMATL PA3JIMYHBIC ITIO3UIUNA BO B3aHMOHeﬁCTBHH;

apryMEHTUPOBATh CBOIO IO3ULUI0 U KOOPAWHUPOBATH €€ C IMO3UIUAMU MApTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEeIIeHUs] B COBMECTHOM JEATEIbHOCTH.

Ilo3HaBaTenbHBIE:

NEpBOHAYAJIBHBIC TPCACTABICHUS 00 naciax Mu O METoJaxX MaTrCMATHKH KakK 00
YHUBEPCAJIbHOM A3BIKE HAYKHW W TEXHHUKHU, O CPEACTBE MOACIUPOBAHUA SIBIICHUIT H
MponecCoB;

YMEHHUE BUJIETh MAaTEMaTHUYECKYIO 33]]auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYTUX
JUCLHUIIIIMHAX, B OKPYXKaIOIEH KU3HH;

yMEHHE HaxXOAWTh B pa3jIMYHbIX MCTOYHHUKAX HH(DOpMaLNIO, HEOOXOAUMYIO st
pelieHuss MaTeMaTHYecKUX MpoOjieM, M TMpelICTaBiIsITh €€ B MOHATHOH (dopMme;
IPUHUMATD PEIICHUE B YCIOBUSAX HEMOJIHON M M30BITOUHOM, TOUHOM M BEPOATHOCTHOMN
uH(pOopMaLnu;

YMEHUEC MOHMUMATh U UCIIOJIB30BAaTh MaTEMAaTUUCCKHUE CPEACTBA HATIIAJHOCTHU (Fpa(l)I/IKI/I,



quarpamMmbl, TaOMUIBL, CXeMbl W JAp.) [ WUIIOCTpAallM, HHTEpIpeTaIuH,
apryMeHTaluu;

¢ YMCHHUC BbBIABUI'daTb THUIIOTC3bI IIPU PCUICHUUN y‘-IGGHBIX 3agady W IIOHHMATb
H€O6XOI[I/IMOCTI) HX IIPOBEPKHU;

® YMCHUC IPHUMCHATH HMHAYKTUBHBIC U ACAYKTHBHBIC CIIOCOOBI paCCYX(HCHHﬁ, BUJICTH
Pa3JIMYHBIC CTPATCTUU PCUICHUA 3a1a4,

¢ JIOHMMAHUC CYHNIHOCTH aJITOPUTMHUYCCKUX Hpe[[HI/ICEIHI/Iﬁ U YMCHHC [[ef/'ICTBOBaTB B
COOTBETCTBUU C IIPCAIONKECHHBIM aJITOPUTMOM.

Ilpeomemmnoie pe3ynomamot:

B pesynbrate ocBoeHHUs yueObHoro npeamera «MartemaTuka» odydarommecs ¢ 3[IP pazBuBarot
MPEACTABJICHUS O MaTEMATUKE KaK YaCTH MHPOBOM KYJIbTYPbl U YHUBEPCAILHOM SI3bIKE HAYKHU, MECTE
MaTeMaTUKd B  COBPEMEHHOM  LMBWIM3ALMK;  DPa3BUBAIOT  MaTeMaTHUYeCKOE  MBIILICHUE,
F€OMETPUYECKYI0 UHTYUIIMIO; MOTYYaIOT MPEJACTaBICHUE O BEPOATHOCTHOM XapaKTEPE OKPYKAIOUIUX
SABIIGHUH W O CIy4ailHOH W3MEHYMBOCTH; OCBAaMBAIOT MAaTE€MaTHYECKHIl amnmapaT U MOJIydaroT
HEOOXOUMBbIC HABBIKM JUIS TPUMCHEHUS B PEAIBHON JKWU3HH, H3YYCHHUS JPYTHX IPEIMETOB,
MPOJOJKeHHsT 00pa3oBaHUS B COOTBETCTBUM C BBIOpAaHHBIM MpoduieM; ydarcs HIPUMEHATH
MaTeMaTU4YeCKHUe 3HAHUS MPU PEIICHUH PA3JIMYHBIX 33]1a4 M OLICHUBATh MOJyYCHHBIC PE3YJIbTATHI.

Conep:xanue y4eOHOro npeamera

Yuciaa

PauuonanbHbIe yncIa

MHoxecTBO panuoHanbHBIX uucen. C(CpaBHEHHE palUMOHANBHBIX uucen. JleWctBus c¢
panMoHANBHBIMU YucIaMu. [Ipedcmasnenue payuoHaibHo20 YUCia 0ecamuyHol Opoowio.

HppanuoHajbHble YHCIA

IlonsiTe wuppannMoHaNBHOrO uyucia. Pacrno3HaBaHue HppanUMOHAIBHBIX yucen. Ilpumepst

A0Ka3aTCJIbCTB B anre6pe. I/IppaL[I/IOHaJ'ILHOCTB quciia '\/E HpI/IMeHeHI/Ie B IT'COMCTpPUH. CpagHeHue
UppayuoralbHblx 4uceil. Mnuooicecmeo Oeticmeumenvhbix yucei.

ToxkaecTBeHHBbIE NPe0OpPa3OBaAHUSA

YucJioBble U OyKBeHHbIE BbIPAKEHHS

Buipascenue ¢ nepemennoil. 3nauenue evipadicenus. Iloocmanoeka 6vlpaddceHuii émecmo
nepemeHHbIX.

Henblie BeIpakeHUs

Cmenenv ¢ namypanvHulmM noxazamenem u eé ceoticmeéa. Illpeobpazosanus evipadicerull,
cooepaicawux cmeneHu ¢ HamypaibHblM NOKA3AMeem.

Oonounen, mnozounen. [eticmeus ¢ 0OHOUNEHAMU U MHO20UIEHAMU (CNIOJCEHUe, 8blYUMAHUe,
ymHodceHue). Popmynbl COKpAWEHHO20 YMHONICEHUA. PA3HOCMb KEA0pamos, Keaopam CYyMMbl U
paznocmu. Paznoowcenue mnozounena na mHodcumenu: vlHeceHue obwe20 MHOJCUmMens 3a CKOOKU,
IpyNIMpPOBKa, IpUMEHEHUE POPMYII COKpAIIEHHOTO YMHOKEHUs. KBaipaTHbIN TpEXUiIeH, pa3iokKeHne
KBaJ[PaTHOTO TPEXUIEHA Ha MHOXHTEJIH.

JIpo0HO-paliOHA/IbHbIE BHIPAKEHUS

Cmenenv ¢ yenvim nokazamenem. Ilpeobpazoeanue OpOOHO-TUHEUHBIX — BbIPANCEHULL:
clodcenue, ymMHodxcenue, oeneHue. Anredpanueckas ApoOb. JlomycTHMble 3HaYCHHs MEPEMEHHBIX B
IpOOHO-palMoOHANBHBIX — BhIpaxkeHUsix. Cokpaimenue anreOpanyeckux apooOeit. I[lpuBenenue
anreOpandyeckux Jpobei Kk oOmemy 3HameHatento. JleiictBus ¢ anreOpanyeckKMMH JApPOOSMHU:
CIIO’KEHHE, BEIYUTAHNE, YMHOKECHHUE, JICICHIE, BO3BE/ICHUE B CTETICHb.




[IpeoOpazoBanue BeIpaKEHUH, COIEPKAINUX 3HAK MOJTYJIS.

KBanpaTHbie kopHn

Apugpmemuueckuii  keadpammuwii Kopenv. Ilpeobpazosanue vipaddcenuil, COOEPHCAUUX
K68aOpamuvle KOPHU: YMHOJNCEHUe, OeleHue, 8blHeceHue MHOJCUmens u3-noo 3HaKa KOpHs, BHECEHHUE
MHOKUTEJS MO 3HaK KOPHSI.

YpaBHeHHS U HEPaBEHCTBA

PaBencrBa

Yucnosoe pasencmeo. Ceovicmea uuciosvix pagencms. Pasencmeo ¢ nepemennotl.

YpaBHeHus

llouamue ypasnenus u xopus ypaenenus. llpencraBieHue 0 paBHOCWIBHOCTH YPaBHEHHUU.
O6nacte omnpeneneHus ypaBHeHUs (0071aCTh TOMYCTUMbIX 3HAUEHUH ITepeMEeHHON ).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pewenue nuneiinvix ypasnenuii. JIuneitHoe ypaBHeHHE ¢ mapameTpoM. KonuuecTBo KopHei
JIMHEMHOTO ypaBHEHUS. PellleHne IMHEHHBIX YpaBHEHUM C TapaMeTPOM.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

Ksaopammuvie ypasnenus. Henonnvle kéadpammuvle ypasHenus. JUCKpUMuHaum Keaopamuo2o
ypasuenus. Popmyna kophei keaopamnozo ypasrnenus. Teopema Buera. Teopema, oOpatHas Teopeme
Buera. Pewenue keadpamuvix ypagueHuill: UCHONb308aHUE (HOPMYIbL Ol HAXONCOEHUS KOpHel,
rpadUUecKUii METOJl PEIICHUs, PA3I0KEHHE Ha MHOXHUTEIH, MOJ00p KOPHEW C HCIIOJIb30BaHUEM
teopembl Buera. KonuuecTBo KOpHEH KBagpaTHOrO ypaBHEHUS B 3aBUCUMOCTH OT  €ro
TUCKpUMHMHAHTA. BUKBagpaTHble ypaBHEHHs. YpaBHEHUS, CBOAMMBIC K JMHEHHBIM U KBAJPATHBIM.
KBagparHble ypaBHEHUS C TapaMeTPOM.

JIpoOHO-panuoOHAIbHbIE YPABHEHUS

Pewenue npocmetiwuux Opobno-nunelinvix ypaeéuwenuii. PemieHne apoOHO-pallMOHATBHBIX
YPaBHEHUM.

MeToapl pelieHus ypaBHEHM: METOAbl PAaBHOCUIIBHBIX MpeoOpa3oBaHUi, METOJ 3aMEHBI
IepeMeHHOM, rpaduueckuil MeTo1. Mcnonap3oBaHue cBOMCTB (yHKIUHN NPU PELICHUN YPaBHEHUM.

TIpocTeiiiue upparioHanbHbie ypaBHeHHs Buta [ f (x) =a, /f (x)=,/g(x).

VpaBHeHHUs BUaa X = a.YpaBHEHHs B 1IeJIbIX YHCIIAX.

Cucrembl ypaBHeHHH

Ypasuenue c osymsa nepemennvimu. Jluneiinoe ypasnenue ¢ 08yms nepemennvimu. Ilpsimast kak
rpaduyeckas HHTepIpeTalus JMHEHHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

Ilonamue cucmemvl ypasnenuii. Pewienue cucmemul ypagHeHull.

Memoowbl pewenus cucmem NUHEUHbIX YPABHEHU ¢ 08YMS nepemMeHHbiMu. TpadhudecKuil MeTo,
METO/I CIIOKEHHUS, Memo0 NOOCMAHOBKU.

CucTembl TUHENHBIX YPaBHEHUN C TapaMETPOM.

HepaBencrBa

Yucnoevie Hepasencmea. Ceolicmea uuciogvlx Hepagsencms. IIposepka cnpagednusocmu
Hepagencme npu 3a0AHHbIX 3HAYEHUSAX NePEMEHHbIX.

Hepasencmeo ¢ nepemennoti. Cmpoeue u necmpozue nepasencmeéa. O06IacTb OnpeeneHus
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Pewenue nunetinvix nepasencms.

KBaapaTtHOoe HEpaBEHCTBO U €ro pemieHus. Perenne KBaapaTHbIX HEPABEHCTB: UCIIOIh30BAHNE
CBOMCTB M Tpaduka KBaJAPATUYHON (PYHKIIMHM, METOJ HHTEPBAJIOB. 3alHCh PEIICHUS KBaJIPaTHOTO
HEpaBEHCTBA.

Pemenne nensix u IpoOHO-pAIIMOHANTBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

Cucrembl HepaBeHCTB

Cucmemvl HepaseHcmé ¢ O00HOU nepemeHHou. Pewenue cucmem Hepagencme ¢ 0OHOU
nepemMeHHOU: NUHelHblX, KBaPATHBIX. M300padcenue peuienus cucmemvl HEPAGEHCME HA HYUCTOB0U
NpAMOUL. 3anuco peueHus CUucmemsl HepaseHCcms.




DVHKUUHU
IHonsaTue pyHkumuu

Hexapmoevr  koopounamvl  Ha  niockocmu. — Dopmuposanue  npeocmasieHull. 0
MemanpeomemHom NOHAmMuU  «koopouramvly. Cnocobvl 3a0anus  @QYHKYUll: AHATUMUYECKU,
epaghuueckuti, maobauunvii. I pagux @ynkyuu. Ilpumepvt Gyukyul, nonyyaemvix 6 npoyecce
UCCe008AHUSL PA3TUYHBIX DeaNibHblX Npoyecco8 U peulenus 3a0ad. 3Hauenue QyHKyuu 6 mouxe.
Ceoticmea  yuxyuii:  obnacme  onpedeneHus, MHOICECMBO 3HAYEHUL, HYIU, HPOMEICYMKU
3HAKONOCMOAHCMEA, YEMHOCMb/HEUEMHOCIb, NPOMENCYMKU 803PACMAHUA U YObI8aHUS, HAUOOIbULEe
U HaumeHvuee 3navenus. Mccreoosanue hynkyuu no e€ epaguxy.

[IpencraBienue 06 acCHMOTOTAX.

HenpepbiBHOCTh pyHKIMH. KycoyHO 3a1aHHBIC QYHKINH.

JIuneiinas pyHKIus

Ceoticmea u epaghux nunetnou @yuxyuu. Yanoeou xosgguyuenm npsamou. Pacnonooswcenue
epagura auHetHou QYHKYUY 8 3a8UCUMOCIU Om e€ Y2l08020 Kodpduyuenma u c60600H020 YieHd.
Haxoxnenne Ko3(pQGUIMEHTOB JIMHEHHON (YHKIMU IO 3aJlaHHBIM YCJIOBUSM: MPOXOXKICHHUE MPSIMOM
gepe3 JBE TOYKH C 3aJlaHHBIMH KOOPAMHATAMH, IMPOXOXKICHHE NPSIMOH Yepe3 MaHHYI0 TOUYKYy H
napasieIbHON JaHHOW MPSMOM.

Keaapatuynas pyHkumus

Ceoticmea u epagux  keadpamuyHou ¢Gyukyuu (napabona). Iloctpoenue rpaduka
KBQJIPATHYHON (QYHKIMH IO TOYKaM. Haxoowcoenue Hynell KeAOpamuyHou @yHKyuu, MHOXKECTBA
3HAYCHUH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OO0paTHasi NPONOPUUOHAIBLHOCTH

k
Cesoticmea ¢pynxkyuu Yy =—. l'unepbona.
X

I'paduxu ¢yukumii. I[IpeoOpasoBanue rpaduka ¢yHKuuu y= f(x) I MOCTPOCHUS
rpapuxoB GpyHkumii Buna y = af (kx+b)+c.

k
I'paduku pynkumit y=a+x—b, y=x, y=3x, y=1x|.
+

ITocsienoBaTeIbHOCTH U MPOTPeccHu

Yucnosas nocneoosamenvHocmo. Ilpumepwl yucnosvix nociedosamenvHocmell. beckoneynvie
nocieoosamenvhocmu. Apugpmemuyeckas npozpeccus u eé ceoticmeaa. I eomempuueckas npoepeccusl.
@®opmyna oOmiero uwieHa W CyMMbl N TEPBBIX YJICHOB apU(METHUECKOM M TIeoMeTpUdecKoin
nporpeccuii. Cxozsiascs reoMeTpuueckas mporpeccusi.

Pemienue TEKCTOBBIX 3a1a4

3agaun Ha Bce apuMeTHYECKHE NeHCTBUS

Pewenue mexcmosvix 3a0ay apugpmemuueckum cnocoboom. Hcnonvsosanue mabauy, cxem,
uepmevsicell, Opy2ux cpeocma npedcmagierHus OAHHbIX NPU peleHUul 3a0ayu.

3agaum Ha IBH:KeHHe, Pa00Ty U MOKYNKH

Ananuz 603MONCHBIX CUMYAYULl 83AUMHO20 PACHONIONCEHUS 00BEKMO8 Npu UX OBUNCEHUU,
COOmMHOWEH UL 00BLEMOB BbINOTHAEMBIX pAOOM NPU COBMECMHOU pabome.

3agaum Ha YacTH, 10JIM, IPOLEHTHI

Pewenue 3a0au na HaxodxicoeHue 4acmu 4ucia u yucia no e2o uacmu. Pewenue 3adau Ha
npoyernmul u 0onu. Ilpumenenue nponopyuti npu peuieHuu 3a0ad.

Jloruyeckue 3agaun

Pewenue nocuueckux 3a0au. Pemenne J0ruueckux 3aad ¢ MOMOIIbI0 rpadoB, TaOIHII.

OcHOBHBbIE MeTOJbl pelleHUs] TeKCTOBBIX 3aJau: apugmemuyecKkuil, aneeopauiecKutl,
nepebop  eapuanmog. llepBuuHble TpEACTaBICHUS O JPYrHX MeTOAax peleHus 3ajad
(reomeTpuueckue U rpaduuecKue METOIbI).

CTaTl/ICTI/IKa U TCOpUus BBDOHTHOCTeﬁ
CraTucTuka




Tabauunoe u epaguueckoe npedcmasnenue OAHHLIX, CMOIOUAMblE U KPY208ble OUACPAMMbL,
epaguxu, npumeneHue OuazpamMm u cpapukos Oas ONUCAHUAL 3ABUCUMOCTMEU PEeanlbHbIX GelUYUH,
uzgneuenue umgopmayuu uz mabauy, ouazpamm u epaguxos. OnucamenvHvie cmamucmuiecKue
noKazamenu Yucio8blXx Habopos: cpeouee apugmemuueckoe, MEAUaHA, HauboIbULCe U HAUMEHbULEEe
3Hauenus. Mepwi pacceusanus: pasmax, UCIEPCUsi U CTAaHJAPTHOE OTKJIOHEHUE.

Cnyyaiinasa  usmenuyugocms.  Hzmenuugocmv npu  uzmepenusx. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETUUMHAX.

Cayuaiinblie cOObITHS

Cryuatinvle onvlmsl (3KCnepuMenmsl), dleMeHmMAapHvle CaydatiHble coovimus (Ucxoobl).
Beposmuocmu  snemenmapnvix  cobvimui.  Cobvimus 6  CAYYAUHLIX — IKCNEPUMEHMAXx U
bnazonpuamcemeyowue 21eMmeHmapHvle coovimus. Bepoamuocmu cnyuatinvix coovimuti. Onvimoul ¢
PABHOBO3MOINCHLIMU  INIeMEeHmMapHubiMu  coovimuamu. Knaccuueckue 6eposmuocmmuvie OnbIMbL C
ucnonv3osanuem monem, Kyoukos. llpencraBieHue coOBITUH € TMOMONIBIO Jguarpamm  Oijepa.
[TpoTuBOMONOXKHBIE COOBITHS, OOBEAMHEHHWE U TepecedyeHne coObITUi. IlpaBuio crioxeHus
BepositHOCcTel. Ciywaiineiii BeIOOp. IlpencraBienue skcnepuMeHTa B BUE nepeBa. HezaBucumblie
COOBITHS. YMHOXXEHHE BEPOSTHOCTCH HE3aBHCHMBIX cOObITHH. [lociemoBaTellbHBIC HE3aBUCHUMBIC
ucneiTanus. [lpedcmasnenue o HE3ABUCUMBIX COOLIMUSAX 8 HCUZHUL.

DJ1eMeHThl KOMOUHATOPUKH

[TpaBmiio yMHOXXEHHUS, MEpecTaHOBKHU, (akropuan uyucia. CouyeTaHHs] M YUCIO COYETAHHM.
®opmyna uncna codetanuid. Tpeyronpauk [lackans. OnbITel ¢ OONBIIMM YUCIOM PAaBHOBO3MOXKHBIX
AIIEMEHTAPHBIX COOBITUN. BbIUKCieHHE BEPOSTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dopmyin. Wcneitanus bepryum. Ycnex u Heyaada. BeposTHOCTH COOBITHIA B CEpPHH HCIBITAHUN
bepnyiu.

CayyaiiHble BeJIH4YMHBI

3HAKOMCTBO €O CIIy4aiiHbIMU BEJIMYMHAMM Ha IIPUMEpax KOHEUHBIX TUCKPETHBIX CIIy4alHBIX
BennuuH. Pacnipenenenue BepositTHocTel. MaTemarnueckoe oxkujanue. CBOMCTBA MaTeMaTHYECKOTO
oxunanus. [lonsrue o 3akoHe Oonbmux uucen. M3mepenue BepostHocTeil. IIpuMeHeHue 3akoHa
OOJBIIUX YHCEN B COLMOJOTHH, CTPAaXOBAHWU, B 3/IpaBOOXpPAaHEHUH, oOecredyeHnu Oe30MacHOCTU
HACEJICHUS B UPE3BBIYAIHBIX CUTYyaIUIX.

HcTopusi MaTeMaTHKH

BoO3HMKHOBEHHE MaTeMaTMKH Kak Haykd, OJTanbl €€ pa3BuThd. OCHOBHBIE pa3leibl
MaTeMaTHKU. Briaroniyecss MaTeMaTHKU U UX BKJIAJ] B pa3BUTHE HAyKU.

beckOHEeYHOCTh MHOKECTBA MPOCTHIX YUcell. Yncia U JJIMHBI OTPEe3KOB. PallnoHanbHbIe ynca.
[TotpebHOCTE B MppanuoHanbHbIX unciax. [llkona IMugaropa

3apoxneHue anreOpsl B Heapax apugmetruku. An-Xopesmu. Poxnenue OykBeHHOH
cumBosuku. [1.®depma, @. Buer, P. Jlekapr. Mcropuss Bompoca o HaxoxaeHUH (opMyd KopHel
anreOpandeckux ypaBHEHHH cteneHei, 6onpmmx yetblpéx. H. Tapranss, [x. Kapnano, H.X. AGens,
O.l'anya.

[TosiBneHre MeToAa KOOPAMHAT, MO3BOJIIOLIETO MEPEBOAUTH I'€OMETPUUYECKHE OOBEKThl Ha
a3bIK anredpsol. [losBnenue rpadgukos Gpynkumii. P. lekapr, [1. ®depma. Ilpumeps! pa3nudyHbIX CUCTEM
KOOpJUHAT.

3amaua Jleonapao Iluzanckoro (Pubonauum) o Kpoymkax, yucia PuboHawuu. 3amaya o
maxMaTHOM focke. CXOAMMOCTh T€OMETPUYECKON ITPOrPECCUU.

Hcrokn Teopum BEpOSITHOCTEM: cTpaxoBoe Aeno, azapTHele urpsl. I1. depma, b.Ilackans, .
bepnynnmu, A.H.Konmoropos.

Pons poccumiickux yu€Heix B pa3Butun  Matematukw: JI.Owmep. H.M.JloGadeBckwii,
[T1.JI.YeOnmmes, C. KoBaneBckas, A.H.Konmoropos.

Marematuka B paszsutuu Poccum: Ilerp |, mkona maremarnyeckux W HaBUTAIKUX HayK,
paszBuTHe poccuiickoro ¢uora, A.H.KpsutoB. Kocmuueckas nporpamma u M.B.Kenapimi.




TeMaTuuyeckoe NIAHMPOBaHHUeE.

7 knace
Ne HauMenoBanue Koam OcHoOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH
n/n pasaeJa 4eCTBO
4acoB

1 CpaBHeHue  pauuoHaJbHbIX 4yuceld. (CpaBHeHHE 11 CpaBHUBaTh M YNOPSAOYMBATH PALMOHAIBHBIE 4YHCIA. BBINONHATH
OOBIKHOBEHHBIX JIpo0eil. [leiicTBus ¢ palMOHaIbHBIMU BBIUUCIICHUS] C PALUOHAIBHBIMU YHUCIAMH, BBIYMCIATh 3HAYEHUS
gucaamu. CTeneHb € HaTypalbHBIM IIOKa3aTeleM. CTENIEHEW C HATypaJbHBIMU I10Ka3aTelsMU. BBINOIHATH NPUKUAKY U
Pemenne mpakTHyeckMxX 3aJad  Ha  [IPOLIEHTBHI. OLIEHKY B XO/I€ BBIYHCIICHUH.
Tabnmuunoe u rpadudeckoe MpeaCTaBICHHE JaHHBIX, Mcrionp30BaTh SKBUBAJICHTHBIE PEACTABICHUS IPOOHBIX YHCEIN TIPU UX
cros0yarele M KpYroBble JUarpaMMbl, Tpaduky, CPaBHEHUH U B BBIYMCIICHUSX.
IPUMEHEHHUE JHUarpaMM M TpadUKOB AJis ONUCAHUS [IpoBoAMTHL HECIOXHBIE HCCIIEIOBAHUS, CBSA3aHHBIE CO CBOMICTBaMH
3aBUCUMOCTEH  pealbHbIX BEJIMYMH, H3BJICUECHUE JPOOHBIX YHCEI, ONUPAsCh HAa YMCIOBBIE SKCIIEPUMEHTHI (B TOM UYHUCIIE C
uHboOpMaMK W3 TaONUI, IuUarpaMM U TpaduKoOB. MCII0JIb30BaHUEM KaJIbKYJIATOPa, KOMIIBIOTEPA).
OnucarenbHble CTaTUCTHYECKHUE HoKa3aTesiu OcymectBiare nouck uHpopmauuu (B CMUN), copeprkarieid 1aHHbIE,
YHCIIOBBIX HAOOPOB: cpenHee apu(MeTnieckoe, Moa. BBIPQXCHHBIE B IPOLIEHTAaX, WHTEPIPETUPOBATh 3TU JAaHHble. Pemars
Mepsl paccenBanus (pazmax) 3aJlaud Ha IPOLIEHTHI U IpoOH (B TOM YHCIIE 3a/1a4M U3 peaIbHOMI
Pemrenne TekcToBBIX 3a1a4. MIPAKTUKHU, UCTIONb3YsI IPU HEOOXOAUMOCTH KaJIbKYJISATOP).
OcHoBHBIE METOJIbI peleHus 3a1a4: [TpuBOANTE TpHUMEPHI YHCIOBBIX MJAHHBIX (II€HA, POCT, BpeMs Ha
apudmernueckuii, anreOpanyeckui. 3amauu  Ha JIOpOTry), HAaXOIWUTh CcpeAHee apudmMeTrhyeckoe, MOLYy U pa3Max
JBIDKEHUE U MOKyNkH. Mcnonb3oBanue tabmuil, cxem, YUCIOBBIX HAOOpPOB, B TOM UHCJIE H3BJIEKas HEOOXOAMMYIO
YyepTexKeH, OPyrux CpelCTB MpPEICTaBICHUs JTaHHBIX uH(popMannoo u3 Tabmui U auarpaMm. IIpuBoauTH coaepiaTenbHbIe
IIPY pELICHNN 3a]a4. 3aJa4y Ha IPOLEHTHI. IPUMEpPbl UCMOJb30BAHUS CPEIHEro apu(pMETHYECKOro, MOJAbI U
Hcropust MaTeMaTUKH. pa3Maxa Juisl ONMCaHus JaHHBIX (AeMorpaduyeckre U COUOIOrHYecKre
3apoxaeHue anreOpel B Heapax apudmeruku. An- JTaHHbIE, CIOPTHUBHBIE MTOKA3aTeI U Jp.).
Xopesmu. Poxienne OyKBeHHON CUMBOJIUKH.
Koumponvnas paboma Nel

2 OtHomenune aAByx uucen. Ilpumenenue nmponopuuii u 8 MogenupoBaTb HECJIOXHBIE 3aBHUCUMOCTH C IOMOIIBIO  (HopMyd;

OTHOIIEHUH MPH PEHIEHUH 3aJad. MeToabl pelieHus
3amady:  apudmernyeckuid U anreOpanyuecKUi.
3aBucumoctd U (opmynel.  [Ipomopuwu. Pemenne
3aa4 ¢ moMombpl nponopruu. llpsmas u oOpaTHas

BBITMIOJHATH BBIYMCIEHUS 1O (opMysam, BbIpaxaTb U3 (HOPMYIbI OJHU
BEIIMYUHBI Uepe3 Apyrue.

Pacnio3naBaTh npsiMyto ¥ 00paTHYIO MPOINOPLHUOHATIBHbBIE 3aBUCUMOCTH.
Vcnonp30BaTh CBOMCTBa mpsiMOW M 0OpaTHOM MPONOPIMOHAIEHOCTH




IIPONOPLUOHAIBHOCTS. [IponoprinonansHOE JeIeHHE.
Koumponvnuan paboma Ne2

JUIS1 BBITIOJTHEHUSI PAKTHUECKUX pacdy€ToB. Peliats TeKCTOBBIC 3a1aUn
HA TpSAMYy0 H OOpaTHyl MpONOPLHOHAIBHBIE 3aBUCUMOCTH, Ha
MPONOPIUOHAIBHOE JIeJICHHE (B TOM YHUCJE C KOHTEKCTOM M3 CMEXHBIX
TUCIUIUIMH, W3 peajbHOW KHU3HU). AHAIU3UPOBATh M OCMBICIUBATh
TEKCT 3a/ayd, MOJEIUPOBATH YCIOBUE C IIOMOIIbIO CXEM, CTPOUTh
JIOTUYECKYI0  IEMOYKY  PacCyXIEHUH; KPUTUYECKH  OLEHUBATh
MOJIYYEHHBIN OTBET, OCYIIECTBISATH CAMOKOHTPOJIb, MPOBEPSisi OTBET HA
COOTBETCTBHUE YCIOBHUIO.

Brlpaxkenne ¢ nepeMeHHOW. bykBeHHas
3allACh CBOMCTB JEHUCTBHW HAJ YHCIAMU
Poxnenue OYKBEHHOM CHUMBOJIHKHU.
[IpeoOpazoBanrie OYKBEHHBIX BBIPAKCHUIA.
BrlpaxkeHne ¢ TIEPEMEHHOW, NPUBEICHUE
MOJIOOHBIX CjaraeMbiX.. PeleHne TEeKCTOBBIX
3aaa4 apupMeTHIECKUM CIIOCOOOM.
Ucnonb3oBanne T1abmuI, CXeM, 4YEpTEKeH,
OPYTUX CPEACTB MPEACTABICHUSA NAHHBIX IIPU
pelIeHus 3a1ay.

Koumponovnan paboma Ne3

[TpuMeHATH SA3bIK anreOpbl MPU BHIIOJIHEHUH SJIEMEHTAPHBIX 3HAKOBO-
CHUMBOJIMYECKUX JIEHCTBMH: MCIIOIB30BaTh OYKBbI A 0003HaueHUs
YHCeIN, JUIS 3aliCH OOIINX YTBEPXKACHUH; MOJEINPOBATh OYKBEHHBIMHU
BBIPQ)KEHUSIMH ~ YCJIOBUS, OINMCAaHHbIE CJIOBECHO, PHCYHKOM HJIU
YepTeKOM; MpeoOpa3oBbIBaTh aIredpandeckue CyMMbl U IPOU3BEACHUS
(BBIIOJHATH IpPHUBEICHHE IMOJOOHBIX ClIaraéMblX, PacKpblTHE CKOOOK,
YIPOIIEHHUE TPOU3BEICHUI).

BbINONHATE 4MCIOBBIE IOACTAaHOBKM B OYKBEHHOE BBbIpa)XEHUE,
BBIUMCIISATH YNCIOBOE 3HAaUEHHE OYKBEHHOT'O BBIPAYKEHUSI.

YpaBHEHUS. Kopau YpaBHEHUS.
AnreOpanyeckuid cnoco0 pemieHus 3ajad.
[IpencraBnenue 0 PaBHOCUIIBHOCTH

ypaBHEHMH. PenieHrne TMHENHBIX YPaBHEHNMN.
Koumponovnaa paboma Ned

10

[lepexonuThs OT CJIOBECHOM (OPMYIUPOBKH YCIOBUS 3aJaud K
anreOpandyeckol Mojenu MyTéM cocTaBlleHUs ypaBHeHus. [IpoBoauTh
JIOKa3aTeNlbHbIE PACCYXKJIEHUS O KOPHSAX YpaBHEHHUS C ONOpPOH Ha
OIpEEIIEHUE KOPHS.

OOBsACHATP U (POpMYyJIUPOBaTH IpaBuUiia MpeoOpa3oBaHUs ypaBHEHHIL.
KoHcTpynpoBaTh ~ aNropuT™M  pelieHuss  JUHEHHBIX  ypaBHEHMH,
pacrno3HaBaTh JMHEWHbIE YpaBHEHUs, pellaTh JIMHEHHbIE YpaBHEHUS, a
TaK)K€ YpaBHEHUS, CBOJAIIMECS K HUM, C TIOMOIIBIO POCTEUIINX
npeoOpa3oBaHMIA.

Pemate TeKCTOBBIE 3agaud alreOpandeckuM CrocoOOM: COCTaBISAThH
ypaBHEHHE MO YCIOBHUIO 3aJlaud, peniaTb COCTAaBIEHHOE YypaBHEHUE.
ITpoBoaUTH paccykaA€HUs, OCHOBaHHbIE HA MHTEPIIPETALUN YCIOBUS
MOCTAaBJIEHHOW 3a7aud, JUIsl TOMCKAa LENbIX KOPHEH HEKOTOPbIX
HECJIO’KHBIX HEJTMHEHHBIX YPAaBHEHHH.




JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. MHOXKECTBO 10 N300pakaTh YHciIa TOYKAMH KOOPAMHATHOM MPSIMOM, Mapbl YHCel
TOUYEK Ha KOOPIMHATHOW IpsiMoil. PaccTosiHue mexny TOYKaMHU KOOPJIUHATHON INIOCKOCTH.
TOUYKAMHU. MHOXKECTBO TOYEK Ha KOOPAUHATHOMN CTpouTh Ha KOOPIMHATHOM TUIOCKOCTH T'€OMETpPHUYECKHE M300paKeHHS
wiockoctu.  I'papuxu. I'paduxku  Bokpyr  Hac. MHOXECTB, 3aJaHHbIX aJIreOpanvyecku, ONMCHIBATH MHOXKECTBA TOYEK
[NosiBnenue rpaduKOB 3aBUCUMOCTEH. KOOPJAWHATHOH MJI0CKOCTHU (00J1aCTH, OrpaHHYEHHBIE TOPHU30HTAIBHBIMU
Koumponvnas paboma No5 U BEPTUKAIBHBIMU  MNPSAMBIMH M 0p.)  ajaredpanvyecKumMu
COOTHOILIEHUSIMHU.
Crpouth  rpaduku  NPOCTEHIIMX  3aBUCUMOCTEH,  3aJaHHBIX
anreOpandecKuMu COOTHOLIEHUSIMH, IIPOBOJIUTH HECJIOKHbIE
UCClIeIoBaHUsT  O0COOEHHOCTeW 3Tux rpadukoB. MojenupoBaTh
peanbHble 3aBHCHMOCTH rpadukamu. Yurate rpaduku peasbHBIX
3aBHCHUMOCTEM.
CBolicTBa CTENEHM C HATypaJbHbIM IIOKa3aTeJeM. 10 dopMmynupoBaTh, 3allUCHIBAaTh B CHMBOJHYECKOU (opme u
IIpousBenenne u 4yactHoe creneHed. (CreneHp 00OCHOBBIBATh CBOMCTBa CTENEeHU c HaTypaJIbHbIM
CTETICHH, TPON3BEACHUS U JPOOH. IoKa3aTeJieM, MIPUMEHSATh CBOICTBa CTEIIeHU JU1st
Pemenue KOMOMHATOPHBIX  3ajad. ITpaBuno npeoOpa30BaHUs BbIPAXKEHUM U BBIYHUCICHUH.
YMHOKEHHUS. BeinonHsaTe 1mepebop BceX BO3MOXHBIX BapUaHTOB  JUIS
Pemenne TekcTOBBIX 3a7a4. 3aJja4M Ha ABH)KCHHUE. nepecuéra 0O bEKTOB MU KOMOMHAIUI.
[IpumensTe npaBui0O KOMOHMHATOPHOIO YMHOXEHHUS IS
Konmponsnasn paboma Ne6 pellIeHusT 3ajlad  Ha HaXO0XJIEHHE YHCJIa OOBEKTOB WIIH
KOMOMHAUMM (AuaroHajiau MHOIOYTOJIbHHKA, PYKOIOXKaTusl,
YHUCJIO KOJOB, IM(POB, NAPOJEH U T. I1.).
PacrioznaBaTh 3aa4m Ha ONpEJIEICHUE YHCIIa EPECTaHOBOK U
BBIIOJIHSITH COOTBETCTBYIOIINE BBIUYNCIICHHUS.
Opnownen. JleiicTBusl ¢ oxHOYJIeHaMH. MHOIOYIEH. 16 BoinonHATe nedcTBUS ¢ MHOrowieHamu. llpumeHsats — (GopMyibl
HevictBust ¢ MHorowieHamu. Dopmynsl KBajgpara COKpAIIIEHHOTO YMHOXEHUS ([UIs1 ABYWIECHOB) B IPEOOPa30BaHUIX
CYMMBI M KBaJipaTa pa3HOCTH BBIPQXCHUN W BBIYMCIEHUSAX. PemiaTe ypaBHEHMs, CBOJSILIUECS K
Pemenne TeKCTOBBIX 3ajgad. 3aadyd Ha IOKYIKH. JUHEHHBIM ypaBHEHHUsM. Pemarb TeKCTOBBIE 3a1aud anredpanyecKum
3a1auu Ha JBHKEHUE. CrocobOM: MOJIEIMPOBaTh YCJIOBHE 3aJaud PHUCYHKOM, YEPTEKOM;
Konmponvunas paboma NeT NEePeXOoJUTh OT CJIOBECHOH (OPMYIMPOBKH YCIOBHUS 33Ja4d K
anreOpandeckodl MoJelnM MyTEM COCTABIIEHUS YpaBHEHHS; pellarh
COCTaBJIEHHOE YPaBHEHHUE.
Boinecenne obmiero MHOkUTENS 3a cKOOku. Crioco6 16 BbIimmonnHATE  pa3ioXKeHWe  MHOIOWIEHOB HAa  MHOXUTEIH,

IrpynnupoBKU.  Pa3noxkeHue  MHOrowsieHa  Ha
MHOXKHUTEIM C TOMOIIBI0  (GOpPMYJ COKPAIIEHHOTO

IIPpUMCHAA PA3JINYHBIC CHOCO6BI; AHAJIN3NPOBATH MHOTOYWICH H
paCimo3dHaBaTb BO3MOXXHOCTH HOPHUMCHCHHUA TOI'O HWJIM HWHOI'O




yMHOXKEHMs. PelleHne ypaBHEHUHM C IIOMOIIBIO
Pa3I0KEHUsI HA MHOXKUTEIH.

Konmponvuaa paboma Ne8

npuéMa pasJIoKEHHUsT €ero Ha MHOXUTenad. lIpumMmeHsTs
paznuuHble  GOpMBI  CAMOKOHTPOJISI  OPU  BBIIOJIHEHUU
nmpeoOpa3oBaHUM.

IIpuMeHsaTE  pa3lOKEHUE HA  MHOXHUTEIM K  PELICHUIO
YpaBHEHU

Crny4aitabie coObITHsI. YacToTa CIIy4altHOTO COOBITHS.
BeposiTHOCTB ciTydaifHOTO COOBITHSI.

HpOBOI[I/ITB SKCIICPUMECHTBI CO CﬂyqaﬁHBIMH ncxogaMm, B TOM 4YHCIIC C
MMOMOIIIbKO KOMIIBIOTCPHOTO MOACIUPOBAHUA, HHTCPIIPECTHPOBATH HUX
PE3yJIbTaThl. Brerancaars qacToTy cnyqaﬁHoro CO6BITI/IH; OLCHUBATH

BEPOATHOCTh C IIOMOIINBKO YaCTOTHI, HOqueHHOI;'I OIIBITHBIM HYTeM,
MMPOrHO3NpPOBATH HaCTOTY HACTYILIICHUA COOBITHS 110 €T0 BCPOATHOCTHU.

[TpuBOIUTE MPUMEPHI CIIy4alHbIX COOBITUMN, B YaCTHOCTH JIOCTOBEPHBIX
U HEBO3MOXXHBIX COOBITHH, MaloBepOsTHbIX coObITHH. [IpuBOAMTH
IPUMEPBI PAaBHOBEPOSTHBIX COOBITHHA.

HTorosoe moBropeHue yueOHOro MmarepuaJia.
UYucnoBele U OykBeHHbIe BblpakeHusa. CreneHb c
HaTypaJbHbIM IIOKa3aTeseM. llenble  BbIpa)keHHs.
VYpaBHeHus. Penienre TeKCTOBBIX 3a]1a4.

Hpome;»cymouna}z ammecmavus.

HUTOIO:

102




Ili1anupyemble pe3y/ibTaThl OCBOCHUS Y4eOHOM MPOrpaMMbl

BeinyckHuk HayuuTcs: B 7-9 kiaccax (AJ1si MCNOJIb30BAHUSL B NMOBCEIHEBHOW KU3HM H
o0ecredyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 NMPOJ0JIKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHe)
DJIeMEeHTbI TEOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

. OnepupoBaTh HAa 0a30BOM YpOBHE! MOHATHAMH: MHOKECTBO, SIEMEHT
MHOX€ECTBA, II0OJAMHOXECTBO, IIPUHAIIEKHOCTD;

. 3a/1aBaTh MHOXKECTBA IIEPEYUCIICHUEM UX DJIEMEHTOB;

. HaXOJUTh IepecedyeHue, 00beJUHEHUE, OJMHOKECTBO B IMPOCTEHIIMX
CUTYaLUsX;

. OnepupoBaTh Ha 0a30BOM YpOBHE: ONpEAEICHHE, AKCUOMa, TEopeMma,
JOKa3aTeNIbCTBO;

. IIPUBOAUTH IIPUMEPHI IS TOATBEPKICHNS CBOUX BBICKA3bIBAHUM.

B noBceaHeBHOI KM3HM U NIPU U3YUYEHHH APYTUX NMPEIMETOB:
® OPHECHTHPOBATHCS B IPa@UUYECKOM MPEICTABICHUN MHOXKECTB JIJISl ONMCAHUS PEabHBIX
MIPOIIECCOB U SBJICHUH, IPHU PEIICHUH 33]1a4 IPYTHX YUYCOHBIX MMPEAMETOB.
Yucaa
e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: HATYpaJbHOE YUCIO, ILIEN0€ YHCIIO,
OOBIKHOBEHHAsI JIpoOb, JECATUYHAS JpoOb, CMeIIaHHas JapoOb, palUOHAIBHOE YHUCIIO,
apu(METUYECKHI KBaJIpaTHBIH KOPEHb;,
® HCIIOJIK30BaTh CBOKMCTBA YMCEN M MPABHJIA JSHCTBUMA MPU BBIIIOJHEHUH BHIYUCIICHHH;
® LCHOJIb30BAaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIYUCICHUN U
PEIICHUU HECIIOXKHBIX 3a/1a4;
®  BBIOJHATH OKPYIJICHUE PAllMOHAIBHBIX YHCENl B COOTBETCTBUHU C MTPaBUJIAMU;
® OIICHMBATH 3HAYECHHUE KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIHHOTO 1IEJIOT0 YUCIIA;
® UMETh NPEJCTABICHUE O PAllMOHAIBHBIE U UPPALIMOHATIBLHBIE YHCTA;
® CpaBHUBAThH YHKCIA.
B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
® OIICHUBATH PE3YJIbTAThI BEIYUCICHUHN MIPU PEIICHUH MPAKTUISCKUX 3a71aY;
®  BBHITIOJIHATH CPABHEHUE YHUCEI B PEATBHBIX CUTYAIIHSIX;
® COCTaBJSATh YHMCIIOBBIE BBIPRXKEHHUS NpPH PEIICHUM MPAKTHUECKUX 3a7ad U 3a7ad H3
JIPYTUX YUYEOHBIX TPEIMETOB.
ToxnecTBeHHBIC TPeOOpPa30BaAHUA
® BBINOJHITH HECIOXKHBIE MPEeoOpa3oBaHUs I BBIUMCICHHUS] 3HAUEHUN YHCIOBBIX
BBIPDOKEHHUM, COJEpKAIUX CTEMEeHW C HAaTypalbHBIM TIOKa3aTejleM, CTENeHW C IEJbIM
OTpUIATENLHBIM MOKA3aTeIeM C UCIOJIb30BAHUEM CIIPABOYHON WH(OpMAIINY;
® BBHINIONHATH HECIOXKHBIE TPEOOpa3OBaHUs IIENbIX BBIPAKEHUN: PACKPHIBATh CKOOKH,
MPUBOJIUTH MOAOOHBIE ClIaraeMble;
® HCMOJB30BaTh (OPMYJIBI COKpPAIIEHHOTO YMHOXEHUS (KBaapaT CYMMBbI, KBaapar
Pa3HOCTH, pa3HOCTh KBAAPATOB) [UJIsl YIPOIICHHUS BBIYMCICHUN 3HAYEHUN BBIPAXKEHUH C
WCITOJIb30BAaHUEM CIIPAaBOYHOM MH(OpMAIINH;
® BBIMOJHATH HECJIOKHBIE TIPEOOPa30BaAHUS TPOOHO-IIMHEHHBIX BBIPAKEHUN U BRIPAKCHHI
C KBa/IpaTHBIMU KOPHSIMHU.
B noBce HeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

1 35ech u nanee — pacro3HaBaTh KOHKPETHBIE TPUMEPbI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH

JIEUCTBUSI B COOTBETCTBHH C OTIPECIIECHUEM U MPOCTEHIIIMMI CBOHCTBAMU TIOHSATHH, KOHKPETU3UPOBATh MPUMEPAMH 00IIIHe
MTOHATUSA.



® [IOHMMAaTh CMBICJ 3aIIMCH YUCJIa B CTAHIaPTHOM BUJIE;
e onepupoBaTh Ha 0a30BOM YPOBHE IOHATHEM «CTAaHAAPTHAs 3aIUCh YKHCIIaY.
YpaBHeHusI 1 HEPaBEeHCTBA

e onepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHU: pPAaBEHCTBO, YHCIOBOE PpABEHCTBO,
YpaBHEHHE, KOPEHb YPAaBHEHUS, pEIICHHE YpPaBHEHMs, YHMCIOBOE HEPABEHCTBO, HEPaBEHCTBO,
pellIeHNEe HEPABEHCTBA;

® [POBEPSTH CIPABEIMBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB (NP HEOOXOJUMOCTH C
omopoit Ha o0Opasen);

® pelaTh JUHEWHbIE HEPAaBEHCTBA U HECIIOXKHbBIE HEPABEHCTBA, CBOIAIIMNECS K JINHEHHBIM;

® pelaTh CUCTEMbI HECIIOXKHBIX JIMHEHHBIX YPaBHEHUH, HEPABEHCTB;

® [IPOBEPSTH, ABJSIETCS JIU IAHHOE YUCIIO PEIIEHUEM ypaBHEHMsI (HEpaBEHCTBA);

e pemaTh KBaJpaTHBIE YpaBHEHUS N0 (opMylie KOpHEH KBaJpaTHOrO YpaBHEHHUS C
OIIOPOi1 Ha CIIPaBOYHYIO UHPOPMALIUIO;

e 1300paxkaTh PELICHUs] HEPABEHCTB U UX CUCTEM Ha YUCIIOBON MPSMOM.

B noBceaHeBHOM KM3HM M NIPH M3Y4YEHHHU APYTUX NPeIMETOB:

® COCTaBJIATh U peulaTh JIMHEWHbIE YpaBHEHUS INPH PELIEHUU 3a/ay, BO3HUKAIOIIUX B

JpyTuX y4eOHbIX IpeAMeTax ¢ BU3yaabHOH OIOPOH.
DYyHKIUH

® HaxOAWTh 3HaueHHE (YHKIMU IO 33JaHHOMY 3HAUCHHIO apryMeHTa MO BHU3yaJbHOH
or1ope;

® HaxOJWTh 3HAUCHHE apryMeHTa I0 3aJaHHOMY 3HAYEHHIO (YHKLIUH B HECIOXKHBIX
CUTYalLlUsX apryMEHTa [0 BU3YyaJIbHOM OIOPE;

® OINpeAenATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOPJAMWHAThl TOYKH II0 €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXOJUTh OOJIACTH OMpEIeSICHHs, MHOKECTBO 3HAYCHHMA, HYIU (YHKIIHH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi M YyObIBaHUs, HauOonbluee U
HaMMEHbIIee 3HAYCHUS! PYHKINHU; CTPOUTH rpaduK JTHHEHHON (PYHKINY;

® TIPOBEpSTH, SABISAETCS JIM JAAHHBIN rpaduk rpagukoM 3aJaHHON (QYHKIMM (JIMHEWHOM,
KBaJJpaTUYHOM, 0OpaTHON MPONOPLUOHAIBHOCTN);

e onpeAensaTh MNPUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH IepeceueHus: rpadukoB
byHKIIMI;

® OpUEHTHPOBATbCS B TMOHATUAX U ONEpPUPOBaTH MMM Ha 0a30BOM YpOBHE:
[0CJIEI0BATEIbHOCTD, apuMeTHYEeCKast TPOrpecchs, TeoMeTpuyecKast IpOrpeccus;

e pemaTh NpoCTEHIINe 337aydl Ha MPOrPECCHU, B KOTOPHIX OTBET MOXKET OBbITh MOJIyYeH
HEIOCPEICTBEHHBIM IOJICYETOM 0€3 TPUMEHEHUs POPMYII.

B noBcenHeBHOM KM3HM M NIPH U3Y4YCHHH APYTUX NPEIMETOB:

® HCIOJB30BaTh I'paMKU PEATbHBIX MPOLECCOB M 3aBUCHUMOCTEH I OINpeNesIeHUs] MX
CBOWCTB (HauOObIINe U HAMMEHBIIINE 3HAaUE€HUs, TPOMEKYTKH BO3pacTaHusl U yObIBaHUs, 00J1aCTH
MOJIOKUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.11.);

® HCIOJIB30BaTh CBOWCTBA JMHEWHOW (YHKIMU M ee TpaduK NpU pelIeHHH 3afad U3
JPYTUX y4eOHbIX PEAMETOB.

CraTuCcTHKA M TEOpHS BEPOATHOCTEMH

® UMETh MPEACTABICHUE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4alHOTrO
COOBITHS, KOMOMHATOPHBIX 33j1auax;

® [IpPE/CTaBIIATH JIaHHBIE B BUJIE TAONHUL, TUarpaMM, rpaukoB ¢ onopoii Ha oOpaser;

® YUTaTh UHPOPMALHUIO, IPEICTABICHHYIO B BUI€ TaOIMIIbI, JMarpaMMbl, rpaduka;

® OIICHMBAThH BEPOSITHOCTH COOBITHS B MPOCTEHUIIINX CITyYasix;

® UMETh NPE/ICTaBICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.

B noBceaHeBHO KM3HM ¥ NIPU U3YYEHHHU APYTUX NMPeIMeTOB:
® OILIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOA0M Iiepebopa;
® UMETh NPE/CTABICHUE O POJIU MPAKTHUECKHU TOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;



® UMETh NPEACTABICHHE O CPAaBHEHHH OCHOBHBIX CTATHCTHYECKUX XapaKTEPHUCTHK,
MOJIYYEHHBIX B MPOIIECCE PELICHUs MPUKIIATHON 3aauu, U3YyUEHUS PEATbHOTO SIBJICHUS;

® OIICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITHIA U SBICHUI B HECTIOKHBIX CUTYaIUsX.

TexcToBBIC 3a4a4H

® pemiaTh HECIOXXHBIC CHOKETHBIC 3aJladyd pPa3HBIX THUIIOB Ha BCe apupMETHUYECKHE
JIeHCTBHS,

® CTPOWTH MOJCIb YCIOBUS 3aa4u (B BHJIC TaOIUIIBI, CXEMbI, PUCYHKA WU YPAaBHEHMUS), B
KOTOPOW JaHbl 3HAYCHHSI JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C IEIbI0 MOMCKA PEIICHHS
3a/1a4¥ 10 BU3YAIbHOMY 00pasily;

® COCTaBJIATH IUIAH PELICHUS 3a/1a4u;

®  BBIJICIISTH 3TAIbI PEIICHUS 3aa4H;

® UHTEPIPETHPOBATH BBIUMCIUTEIBHBIC PE3YJIbTAThl B 33Jlaye, UCCIIEI0BATh MOJYyYEHHOE
pelIeHue 3a1a4H;

® 3HaTh pa3IUyUe CKOPOCTEeH OOBEKTa B CTOSYEH BOJIE, MPOTUB TEUEHUS U MO TECUCHUIO
peKu;

e pemiath 3a7a4M Ha HaXOXKJICHUE YaCTH YHUCIIa U YKCIIA 110 €T0 YacTH,

e pemarh 3a7auyd pa3HbIX TUIMOB (HA MOKYINKH, Ha JB)KEHHUE), CBS3BIBAIOIIMX TpPH
BEJIMYMHBI, BBIJICIISITH 3TH BEJIMUYMHBI M OTHOIICHHS MEXITy HUMU;

® pemath 3a7a4d Ha pabOTy, CBSI3BIBAIOIIUX TPH BEIUYHHBI, BBIACISTH 3TH BEJIMYUHBI U
OTHOUICHUS MEXAYy HUMH I10 aJITOPUTMY yUEOHBIX IEHCTBUM;

® HAXOAWUTHb NPOIEHT OT YKCIA, YHCIO IO MPOLEHTY OT HEro, HaXxOJUTh IMPOLIEHTHOE
CHWIKEHHUE WJIM MPOIEHTHOE MOBBIIIEHNE BETUYNHBI,

® pelIaTh HECIOKHBIC JIOTUYECKUE 3aa4d METOJOM PACCY KJICHUM.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:

® YYacTBOBaTh B OOCYXKIEHUHU TUIIOTE3bI O BO3MOXKHBIX MPEIETbHBIX 3HAYCHU X UCKOMBIX

B 33J]a4€ BEJTUYMH (eTaTh MPUKUIIKY ).
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