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HosicHuTeAbHASA 3aNMCKa
KanenmpapHo-TemaTHueckoe IJIaHUPOBAHUE COCTABIEHO B COOTBETCTBHHM C TPEOOBaHUSAMH K
o0pa3oBaTeIbHOMY MUHUMYMY OCHOBHOTO 00111er0 00pa3oBaHusl HA OCHOBAaHUU COOPHHKA HOPMATHUBHBIX
JIOKYMEHTOB.
1. TlpumepHbie mporpaMMbl OCHOBHOTO 001Iero oopasoBanusa. Maremaruka. — 2-¢ usf., — M.:
[Tpocsemenne, 2010. — 67 c. (CtanaapThl BTOPOTO MOKAICHUS)
2. TIporpammsl s 001e00pa3oBaTEIbHBIX IITIKOJI, TAMHA3MH, TuiieeB: Maremaruka. 5-11 k. /CocT.
I'. M. Ky3nenosa, H. I'. Munmiok. — M.: [lpoda, 2002. — 320 c.
3. YueOnuk: Anre6pa 9./ FO0.H. Maxkapsrue, H.I'. Munarok, K.W. I[Temkos, C.B. CyBoposa. [Tox
penakuueit C.A. Tenskosckoro. / M.: IIpocBemmenune, 2010.

JlononHUTENBHAS JINTEPATYPA:
1. H3zyuenwue anredpsl B 7-9 kiaccax: nocobue ans yuureneid/ FO.H. Makaperues, H.I'. Munmiok,
C.b. Cygopos, U. C. lllneikoBa — M.: IIpocBemienue, 2011.
2. Aunrebpa. 9 kimacc. 240 guarHoctuueckux Bapuanto / B.B. Muporus - M.: HarnonansHoe
obpazoanue, 2012 ('NMA. Dkcnpecc-TuarHocTHKA)
3. IO.H. Makapsrues, H.I'. Muniok B.W. XKoxoB. Jlugaktuueckue Matepualnsl mmo anreodpe, 9 kiacc.
— M: Ilpocsemienue, 2008

Ha m3yuenue orBogurtcs 33 ydeOHble Hemenw, B 9 Kiacce OTBOAUTCA 3 4aca B Heemnto, Bcero 99
YacoB.
TemaTndyeckoe IUIAHMPOBAHME  COCTaBJICHA HA  OCHOBE  (heiepalbHOTO  KOMIIOHEHTA
['ocynapcTBeHHOTO CTaHAapTa CpeaHero (IOJTHOTo ) o0miero oopa3oBaHus Ha 6a30BOM ypOBHE.

B xozie ocBOeHHS coiepiKaHus Kypca y4al[uecs mojiy4atoT BO3MOKHOCTb:

® Ppa3BUThH NPEJCTABJICHUS O YUCIIE U POJIM BHIYMCIECHUI B UEIOBEYECKON MPAKTUKE; CHOPMUPOBATH
NPAaKTHYECKHE HABBIKW BBIMOJHEHUSI YCTHBIX, MUCHbMEHHBIX, WHCTPYMEHTAJIbHBIX BBIUYMCIICHUH,
Pa3BUTH BEIYUCIUTEIBHYIO KYJIBTYPY;

® OBJAACTh CHMBOJHMYECKHM  SI3BIKOM  anreOpsl, BbIpaboTaTh  (OpPManbHO-OIEPATUBHEIC
anreOpanyeckue yMEHHS W HAayYUTbCs NPUMEHSATh WX K PEIICHHI0 MaTeMaTHYeCKHX |
HeMaTeMaTHYECKHX 3a/1ay;

® VU3yYHTh CBOWCTBA W TpadUKH dJIEMEHTapHBIX (QYHKIHHA, HAyYUTHCS HCIOJIB30BAaTh
(GYHKIMOHATBHO-TPAUUECKHE  TPEJCTABICHHUS sl ONWCAHUS W  aHalu3a pPeabHBIX
3aBUCHUMOCTEIH;

® TIOJYYUTH NMPEACTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O Pa3INnIHBIX
crmocobax uX HM3y4eHUs, 00 OCOOEHHOCTSX BBHIBOJOB W ITIPOTHO30B, HOCSIIMX BEPOSTHOCTHBIM
Xapakrep;

® Da3BUTh JIOTHYECKOE MBIIUICHHE M PEYb — YMEHHHUS JIOTHYECKH OOOCHOBBIBATH CYXKICHUS,
NPOBOJIUTH HECJIOKHBIE CUCTEMATU3aIMH, IPUBOIUTH TIPUMEPHI U KOHTPIIPHUMEPHI, HCIOIb30BaTh
pa3NyHbIe S3bIKM MAaTEMAaTHKHU (CIOBECHBIN, CUMBOJINYECKUH, rpaduueckuil) sl WIUTIOCTPAIUH,
MHTEPIIPETAluH, ApTYMEHTAIIUH U JI0Ka3aTeNbCTBA;

e chopMHUpPOBATH MPEACTABICHUS 00 M3ydaeMbIX TMOHATHIX U METOAAaX KaK BaXKHEUIIUX CPEJCTBAX
MAaTEMATUYCCKOTro MOACIUPOBaHUA PCAIBHBIX ITPOUECCOB U SIBIICHUH.

Onucanue mecra yueOHOro npeamera «MaremaTuka» B y4eOHOM IVIaHe

B cootBercTBUU ¢ TpebGoBaHusaMH DefepaibHOrO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00I1Iero oOpas3oBaHusi npeamer «MartemaTuka» u3ydaercs ¢ 5-ro mo 9-ii kiacc B BUIE
CIIEYIOIUX y4eOHBIX KypcoB: 5—6 kiacc — «Matemarukay, 7-9 kiacc — «Anredpa» u «['eomerpusi». Ha
n3ydeHue oTBoautTcs 33 yueOHbIe Hemenu, B 9 kiracce OTBOAUTCS 3 yaca B HEJero, Bcero 99 vacos.

MaremaTtuka WrpaeT BaXHYIO poiib B ()OPMUPOBAHMH Y HIKOJIBHUKOB YMEHHUS Y4UThCs. OOyueHue
MaTeMaTHKe 3aKJIaJbIBa€T OCHOBBI JIJIs1 JOPMUPOBAHUS IPUEMOB YMCTBEHHOMN AESITETbHOCTU: UIKOJIbHUKU
ydarcs TPOBOAWUTH aHAW3, CpPaBHEHHE, KilacCU(PUKAIMIO OOBEKTOB, YCTaHABIUBATH NPUYHNHHO-
CJIE/ICTBEHHBIE CBSI3M, 3aKOHOMEPHOCTH, BBICTPAaWBATh JIOTMYECKME LEMOYKH paccyxaeHuil. M3yuas



MaTeMaTHKy, OHH YCBAaWMBAaIOT OINpEACICHHbIE OOOOIICHHBIE 3HAHMA U  CIOCOOBI  JIEHCTBHUI.
VHHBepcalbHBIE MaTeMaTHYeCKUE CHOCOOBI MO3HAHHS CIIOCOOCTBYIOT IIEIOCTHOMY BOCHPHATHIO MHUDA,
MO3BOJISIOT BBICTPaMBAaTh MOJENH €r0 OTAEIBHBIX MPOILIECCOB U SBICHHM, a TaKXKe SBIAIOTCS OCHOBOM
(dbopMupoBaHUs YHUBEPCAIBHBIX Y4eOHBIX ACHCTBUN. YHUBEpCANbHbIC YIeOHbIE AEHCTBUS 00€CIICYNBAIOT
YCBOEHHE NMPEIMETHBIX 3HAHUN M MHTEIUICKTYAJIIbHOE Pa3BUTHE yYalIUXCs, (OPMUPYIOT CIIOCOOHOCTH K
CaMOCTOSTEIILHOMY IIOMCKY U YCBOSHHUIO HOBOM MH(OpManny, HOBBIX 3HAHUH M CIIOCOOOB JEWCTBHMA, 4TO
COCTaBIISICT OCHOBY YMEHHUS YUUTHCH.
. leab uzyueHus:

OBJIAJICHUE CHCTEMOW MaTeMaTWYeCKHX 3HAHWU U yMEHUH, HEOOXOIUMBIX JJIs NMPUMEHEHHS B
IIPAKTUYECKOH EATEILHOCTH, U3YUYEHHs] CMEXXHBIX AUCLUILINH, IPOAOIKEHUS 00pa30BaHus;
MHTEIJUIEKTYyaJIbHOE pPa3BUTHE, JOPMHUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIUMBIX YENIOBEKY IS
MOJTHOLEHHON JKM3HU B COBPEMEHHOM OOIECTBE: SCHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTH
MBIIUICHHs, WHTYMLUSA, JIOTHYECKOE MBIIIJICHUE, DJEMEHThl aJrOPUTMUYECKOM KYJIBTYPBHI,
IIPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K NPEO0JIEHUIO TPYIHOCTEH;

(dbopMHupoBaHKE TIPEICTABICHUI 00 MAESX W METOJaX MAaTeMaTHKH KaK YHHUBEPCAJILHOTO SI3bIKA
HayK{ U TEXHUKH, CPEACTBA MOJEIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;

BOCIIUTaHHE KYJIbTYypbl JTHYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OO0IIeYeI0BEYECKOH
KYJIbTYpBbl, IOHUMAaHUE 3HAYMMOCTH MaTEMAaTUKHU JUIsl HAYYHO-TEXHUYECKOTO IPOrpecca;
pa3BUTHE BBIUMCIUTENBHBIX U (OPMAJIbHO-ONEPATUBHBIX ANreOpauyeckux YMEHHMH 10 YpOBHS,
IIO3BOJIIOIIETO YBEPEHHO HCIIONb30BAaTh HMX IIPU PELICHWH 3a4a4 MAaTEMATHKH W CMEKHBIX
npeamMeToB ((U3KKa, XUMHsI, OCHOBBI MH()OPMATHKH W BBIYUCIMTEIBHOW TEXHUKH), YCBOCHHE
anmapara ypaBHEHUH M HEPABEHCTB KaK OCHOBHOI'O CPEICTBAa MATEMATHYECKOIO MOJEIUPOBAHMS
NPUKIAAHBIX 3a7ad, OCYHIECTBICHHWE (YHKIMOHATHLHONW TOJATOTOBKM IIKOJIBHUKOB. B Xome
U3Y4EHHs Kypca y4aluecs OBJIaJAECBaOT IPUEMaMU BBIUMCIICHUN Ha KaJIbKYJISATOPE.

3agauu o0yueHus:

BBECTU IIOHATHSI KBAJpaTHOIO KOpHS, KBAaJPATHOTO YPAaBHEHMS, CTENEHU C OTPHULIATEIbHBIM
IIOKa3aTeNeM;

MO3HAKOMUTb C ~ UPPALMOHAIBHBIMU  YHMCJIaMM, HAy4YUThb  BBIIOJHATH  NpeoOpa3oBaHUs
UPPaLMOHAIILHBIE BBIPAKEHUS;

pacIIvpUTh U YIIyOUTh YMEHUS IPeoOpa30oBbIBaTh IPOOHBIE BBIPAKEHHUS ;

HAy4YuTh peuiaTh KBaJApaTHbIE ypaBHEHUS N0 (popmyrnam, JpoOHO-pallMOHAIbHbIE YPaBHEHMS;
paclIMpuTh MOHATHE CTENEeHU, Ha YPOBHE 3HAKOMCTBA pPACCMOTPETh CTEMEHH C JPOOHBIM
IIOKAa3aTeNeM;

c(opMHpOBATH MPEACTABICHUS O HEPABEHCTBAX M HAYUUTH peIllaTh JHUHEHHbIE HEPABEHCTBA U UX
CUCTEMBI;

OO0uey4yeOHbIe yMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH.

B xome mnpenonaBaHus MaTeMaTWKH B OCHOBHOM IKojie, paOoThl Haj (HOPMHUPOBAHHEM Y

yUaluxcs MepevrucIeHHbIX B MPOrpaMMe 3HAHUN U YMEHHM, clieayeT oOpaiiarts BHUIMAHUE HA TO, YTOOBI
OHHM OBJIAJICBAJIM YMEHUSMH OOIICY4eOHOTO XapakTepa, pazHOOOpa3HBIMU CIOCOOaMM NIEATEITLHOCTH,
MPUOOPETATH OIBIT:

IUTAaHUPOBAHUA WM OCYHICCTBJICHUSA ’cU'Il"OPHTMI/I‘—I@CKOﬁ JACATCIIbHOCTH, BBIIIOJIHCHHSA 3aJJaHHBIX U
KOHCTPYHUPOBAHUS HOBBIX JITOPUTMOB;

pelieHrs pa3HOOOPa3HBIX KJIACCOB 33Ja4 M3 Pa3NUYHBIX pa3/ie]IOB Kypca, B TOM YHCIE 3amad,
TPeOYIOIIMX MOUCKA IMTYTH U CIIOCOOOB PEIICHNS,

HCCIIEIOBATENILCKON JIEATEIbHOCTH, Pa3BUTHUS UICH, MPOBEACHUS KCIEPUMEHTOB, O00OOIICHHS,
MOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOI'O, TPAMOTHOT'O H3JIOKEHHSI CBOMX MBICIEH B YCTHOM W NUCBMEHHOM peuw,
WCIOJIb30BAaHUS PA3IMYHBIX SI3bIKOB MAaTEMATHUKH (CJIOBECHOT'O, CHMBOJIIMYECKOTO, TpaduiecKoro),



CBOOOJHOIO TIEepexojJa C OJHOTO s3blKa Ha JAPYrod Ui WJUIIOCTpAlliU, WHTEPIpeTaluHy,
apryMEHTAIlMU M JJOKa3aTeIbCTBA,;
o HpOBeI[eHI/ISI JOKAa3aTCIIbHBIX paccymzleHHﬁ, apFYMeHTaHI/II/I, BBIABWXCHUSI THUIIOTE3 U HUX
000CHOBaHUS;
e [IOMCKa, CHCTEMAaTH3allMHM, aHajdu3a W KIacCHpHUKAIMK HHPOPMAILMH, HCIIOJb30BAHUS
pa3zHo00pa3HbIX UHPOPMAITMOHHBIX HCTOYHUKOB, BKIIIOYast y4eOHYIO ¥ CIIPABOYHYIO JIUTEPATYPY,
COBpPEeMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH.
Pe3ysbTaThl 00yueHus

Pesynbrarel 00yucHHs mpeacTaBieHsl B TpeOoBaHUSIX K YPOBHIO IMOATOTOBKH M 3a[al0T CHCTEMY
HUTOT'OBBIX peSyHBTaTOB O6y‘IeHI/I$I, KOTOprX JOJIDKHBI JO0CTUI'aTh BCEC yqaumec;l, OKaHYMBAKIIIHUC
OCHOBHYIO INKOJIY, W JOCTHKEHHE KOTOPBIX SBISCTCA 00A3aTEIbHBIM YCIOBHEM IOJO0XKHTEIBHOM
aTTeCTallid YyYCHHWKAa 3a KypC OCHOBHOW MIKOJBL. DTH TpeOOBaHWMS CTPYKTYPUPOBAHBI IO TPEM
KOMITIOHCHTAaM: «3HaTB/HOHI/IMaTB», «YMGTB», «HUCIIOJIB30BAaTh HpI/IO6peTeHHbIe 3HAHUA U yMeHI/ISI B
MPAKTUYECKOM EATCILHOCTH U TOBCEAHEBHOM KHU3HI.

KoHTposs ocymiecTBisieTcs: B BUIE CAMOCTOSTENIBHBIX PA0OT IO TEME YPOKa, KOHTPOJIBHBIX PadoOT
1o paszenamM yueOHuka. Bcero 8 KOHTpOIBHBIX paboT.

OCHOBHOE COJIEPKXAHUE
I'nasa 1. CoiicTBa ¢pynkuuii. Kpagparuunasa pyHkuus.

@Dynxyusa. Ceoucmea Qynxkyui. Keaopammuwii mpexunen. Pasnooicenue Keaopammozo mpexuieHa Ha
muoxcumenu. Qyukyus y = ax2 + bx + ¢, eé ceoticmsa u epagux.

Hesb: pacmiuputh CBEAECHUS O CBOMCTBaX (PYHKIHMI, 03HAKOMHUTH OOYy4aroIMXCS CO CBOMCTBaMU U
rpaduKoM KBaJpaTUUHON (PYHKLINH.

B Hauane Tembl cucTeMaTU3UPYIOTCS CBeleHUs O QyHKUUAX. [IOBTOPSAIOTCS OCHOBHBIE MOHSTHUSA:
GyHKIMS, apryMeHT, oOjacTh ompeneiaeHus QyHKOUM, rpaduk. JlaroTcs MOHATUS O BO3PACTAaHUU U
yObIBaHNU (YHKIIMH, MPOMEKYTKAaX 3HAKOIOCTOSHCTBA. TeM caMmbIM co3jaercs 0a3a il YCBOEHUS
CBOMCTB KBaJpaTUUYHOM M cTeneHHOW (yHKUIMH, a Takke JUIsl JajbHeHmero yriyoieHus
(GYHKIMOHATIBHBIX MPECTABICHUN NPU U3YyUEHUHU Kypca anreOpsl M Hayajl aHalIu3a.

[ToAroTOBUTENBHBIM IATOM K M3YyYEHHUIO CBOWCTB KBaJpaTHUUYHOM (YHKUIMU SBISETCS TaKkKe
pPaccMOTPEHHE BOIPOCAa O KBAJAPAaTHOM TPEXUWIEHE M €r0 KOPHSX, BBIACICHUHM KBaJpaTa JBYWIEHA W3
KBa/IpaTHOT'O TPEXWIEHA, Pa3JI0KEHUHU KBAJPaTHOTO TPEXUIEHA HA MHOKHUTEIH.

V3yueHne KBagpaTHYHONH DYHKIMH HAYMHACTCSA C PACCMOTPEHHMs DYHKIHH y=ax’, & CBOWCTB
0coOeHHOCTeH rpaduka, a TakKe IPYrMX YaCTHBIX BUAOB KBaAPATUYHOW PYHKIHMH — QYHKIIHH Fax2+n,
y=a(x-m)?. DTH CBEICHHs UCTIONB3YIOTCS MPH M3ydEHHH CBOHCTB KBAIPATHHOMN (DYHKIMK 0GIIEro BIA.
BaxxHo, uT0o0bI 00yJaromuecs NOHSIIU, YTO TpapuK QYHKIUHU Y = ax? + bx + ¢ MoXeT GbITb MOJIY4€EH W3
rpaduka GyHKIMA y = ax* ¢ OMOIIBIO JBYX MApaIUIEIbHBIX TEPeHOCOB. IIpHéMBI ToCTpoeH s rpaduka
byHKMM y = ax” + bx + ¢ oTpabaThIBalOTCS Ha KOHKPETHBIX Mpumepax. [Ipu sTom ocoboe BHUMaHUE
ClleAyeT yAeIUTbh (HOPMHUPOBAHUIO Yy OOYYaIOIIMXCA YMEHHUS YKas3bIBaThb KOOPAMHATBHI BEPLIMHBI
napaloJibl, €e 0Cb CHMMETPHUH, HAlPaBJIE€HUE BETBEH mapadobl.

[Ipy m3yueHuH 3TOW TeMbl JajbHeMIlee pa3BUTHE IOJIY4aeT YMEHHME HAXOAWUTh MO Tpaduky
MIPOMEXYTKH BO3pacTaHUs M YObIBaHUS (PYHKIINH, a TAKXKe MPOMEKYTKH, B KOTOPBIX (QYHKILIHS COXpaHSIET
3HAK.

OO0yuaromuecs: 3HaAKOMATCS CO CBOWCTBAMU CTENEHHON (YHKIMH y=X' HpU YETHOM M HEUYETHOM
HaTypaJIbHOM II0Ka3arese n. BBoguTcs moHsTue KopHsA n-i creneHu. OHM MOIy4aroT NMPEACTABICHUE O
HAaXOXJCHUH 3HAUYEHUN KOPHS C IOMOIIBI0 KAJIbKYJISATOpa, MPUYEM BBIPAOOTKA COOTBETCTBYIOIIMX
yYMEHHUI He TpeOyeTcs.

I'maBa 2. YpaBHeHus1 M HEPABEHCTBA C OIHOM NepeMeHHOM.

Llenvie ypasuenus. J[pobuvie payuonanvhvle ypasnenus. Hepasencmea emopoil cmenenu ¢ 00HOIU
nepemennou. Memoo unmepeanos.

ean: cucremMaTU3upoBaTh U 0OOOITUTH CBEIACHHS O g)emeHHH LIEJIBIX YPAaBHEHUHN C OJJHON MEPEMEHHOM,
ch)OpPMUPOBATH YMEHHE pelaTh HepaBeHCTBA BHIA ax” + bx + ¢>0, ax’ + bx + ¢<0, re a0



B »To0ii TeMe 3aBeplaeTcs U3y4eHUE PalMOHAIBHBIX YPAaBHEHUN C OJHOM NIEpeMEHHON. B cBs3u ¢
ATUM TMPOBOJUTCS HEKOTOpPOE 0000IIeHne U yriTyOJeHue CBEICHUH 00 ypaBHEHHSIX. BBOASTCS MOHATHA
IIEJIOTO PALIMOHATIBHOTO YpaBHEHHS U ero creneHu. O0ydaromuecst 3HaKOMSTCS C PELICHUEM YpaBHEHUI
TPEThEH CTENEHH M YETBEPTOM CTENEHW C TMOMOLIBI0 PA3JIOKEHUS HA MHOXKHUTEIW W BBEICHUS
BCIIOMOI'aTeJIbHON IIepEMEHHOM. MeTon peleHuss ypaBHEHUH IIyTeM BBEICHHsI BCIIOMOTaTEIbHBIX
MEPEeMEHHBIX OyleT WIMPOKO KCIOIb30BAThCS MAANbHEHIIEM IMpU PEHIeHUH TPUTOHOMETPUUYECKHX,
Jorapu(pMHUYECKUX U APYTHX BUIOB YPaBHEHUI.

dopmMUpOBaHHE YMEHUN pellaTh HEPABEHCTBA BHUJIIA ax? + bx + ¢>0 a* + bx + ¢<0, rue a#0,
OCYILECTBIISICTCS C ONMOPOM Ha CBeIEHHs O rpaduke KBagpaTHUHOW (YHKIMU (HAINpaBlICHHE BETBEH
napaboJibl €e PaclookKeHne OTHOCUTENBHO och OX).

OOyyaromyecs 3HAKOMATCA C METOJOM HHTEPBAJIOB, C IIOMOIIBIO KOTOPOIO PpEIIA0TCS
HECJIOKHBIE PALIMOHAIIbHBIE HEPABEHCTBA.
I'naBa 3. YpaBHeHNsI M HEPABEHCTBA C ABYMsI NepeMeHHbIMM.

Ypasnenue ¢ 0symsa nepemennvimu u eco epaguk. Cucmemvl ypasueHuti 6mopoti cmenenu. Pewenue
3a0ay ¢ nomMowpblo cucmem ypaeHeHuu emopou cmenenu. Hepasencmea c 08yms nepemeHHbIMU.
Cucmemvl HepageHcme ¢ 08YMsl nepeMeHHbIMU.

Lesn: BeIpaboTaTh YMEHHE PEUIATh MPOCTEHIINE CUCTEMBI, COJIEpKaIie YPaBHEHUE BTOPOM CTETICHU C
JIBYMsI IEPEMEHHBIMHM, U TEKCTOBBIEC 3a/layd C IOMOUIbIO COCTABJICHUS TaKUX CUCTEM. B naHHOU Teme
3aBepIIaeMCsl M3YyYCHUE CUCTEM YpaBHEHUW C JBYMs mepeMeHHbIMH. OCHOBHOE BHUMAHHE YICISCTCS
CUCTEMaM, B KOTOpPbIX OJIHO W3 YypPaBHEHHMIl NIE€pBOM CTeneHu, a Jpyroe BTOpou. W3BecTHbII
00yJaroImuMcsl Croco0 TOACTAaHOBKM HAXOJHT 3J]I€Ch NalbHEHIIee MPUMEHEHUE U T03BOJISIET CBOJIUTH
pelIeHUe TaKUX CUCTEM K PEIICHUIO KBAAPATHOI'O YPaBHEHUSI.

O3HakomiieHHE OOy4alomUXCcs C MPUMEpPaMU CUCTEM YPAaBHEHHMM C JBYMs TEPEMEHHBIMHU, B
KOTOpBIX 00a ypaBHEHUSI BTOPOM CTEINEHH, TOJKHO OCYHIECTBIATHCA C JOCTATOYHOW OCTOPOIKHOCTHIO U
OTPaHUYMBATHCA MPOCTEHIIIMMU PUMEPAMH.

[IpuBneyeHre U3BECTHBIX OOy4arOmMMCs TrpauKOB  MO3BOJIAET MPHUBECTH  MPHUMEPHI
rpaduyeckoro pemieHus cucteM ypaBHeHU. C moMOIIbI0 Tpa@HUUecKuX MPeICTAaBICHHH MOXKHO
HarJBIIHO TIOKa3aTh OOYYaroIIUMCS, YTO CHUCTEMBbI JBYX YpaBHEHUU C JBYMSI TIEPEMEHHBIMU BTOPOU
CTENEHU MOTYT UMETh OJIHO, /IBa, TP, YETHIPE PEIICHUS UM HE UMETh PEIICHUMN.

PazpaboranHbIii MaTeMaTHYeCKUM ammapar TO3BOJSET CYIIECTBEHHO pPaCHIMPUTh KIacc
coJiepKaTeNIbHbIX TEKCTOBBIX 33/1a4, PEIIaeMbIX C IOMOIIbIO CUCTEM YPABHEHUH.

I'maBa 4. IIporpeccuu.

Apugpmemuueckas u ceomempuueckas npozpeccuu. Popmynvbl n-20 4ieHa U CYMMbl NEPEbIX N UNeHO8
npoepeccuu. beckoneuno yoviearowas 2eomempuieckas npocpeccus.

Heanb: pate noHATHA 00 apudMETHUECKOW M TeOMETPUYECKON Mporpeccusx KakK YHCIOBBIX
MOCJIEI0BATENBHOCTAX 0CO00r0 BUAA.

[Tpu u3yueHUH TEMBbI BBOAUTCS MOHATHE MOCIEI0BATEIBHOCTH, Pa3bsCHAETCS CMBICI TEPMHUHA «1-
I 4WIeH MOCJIE0BaTEeIbHOCTHY, BBIPA0ATHIBAETCA YMEHHUE HCIOJIb30BATh MHICKCHOE 00O3HadueHue. JTu
CBEJICHUSI HOCST BCIIOMOTATENIbHBIA XapakTep M HUCHOJB3YIOTCS s HU3Y4eHUs apupMEeTHYecKOd U
r€OMETPUYECKON ITPOTPECCUH.

Paborta ¢ ¢opmynamu n-ro ujieHa M CyMMBbI NEPBBIX N WIEHOB MPOTPECCHI, TOMUMO CBOETO
OCHOBHOTO Ha3HA4YeHMsl, MO3BOJSET HEOJHOKPATHO BO3BPALATHCS K BBIYMCIECHUSM, TOXKIECTBEHHBIM
peoOpa3oBaHuUsAM, PEIICHUIO YPaBHEHH, HEPAaBEHCTB, CHCTEM.

PaccmaTpuBaroTCcs  XapakTepUCTHYECKHME CBOWCTBA apU(PMETHUECKOH UM TeOMETpUUYECKOM
IIPOrPECCU, YTO MO3BOJISIET PACIIMPUTH KPYT MPEAIaraéMbIX 3a1a4.

I'maBa 5. Dj1eMeHTbI KOMOMHATOPHKH M TEOPHH BEPOSATHOCTEIA.

Kombunamopnoe npasuno ymmoowcenus. Ilepecmanosku, pazmewenus, couemanus. OmuocumenbHas
uacmoma u 8eposAmHOCMb CAV4AUHO20 COObIMUAL.
Heab: o03HaKOMUTH OOYYalOIIMXCA C TMOHATHUSMHU IEPECTAHOBKH, pa3MEIICHMs, COYETaHUS W
COOTBETCTBYIOIIUMHU (HOPMYJTaMH JIJIsl TIOJICYETa WX YKCIIA; BBECTH MOHSATUS OTHOCUTEILHOW YacTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.

W3ydeHre TeMbl HaYMHAETCS C PEIIeHHUs 3a7ad, B KOTOPBIX TPEOYeTCsl COCTaBUTH TE€ WM WHBIC
KOMOHMHAIIMK 3JIEMEHTOB U. MOACYUTATh UX YUCIO. PazbsicHsaeTcs KOMOMHATOPHOE MPAaBUIIO YMHOKEHHUS,



KOTOpPOE HCIHOJHATCA B JalbHEHIIeM MNpH BbBojAe (opMyn Ui mojacuéra yucia IepecTaHOBOK,
pasMmelmieHnii u codetanuil. [Ipu w3ydeHWHM maHHOTO MaTepualia HEOOXOAMMO OOpaTHTh BHUMAaHUE
o0yJaromuxcs Ha pasiuyhe MOHATHH «pa3MeUIeHHe» M «COueTaHue», chopMHUpOBaTh y HHUX yMEHHE
OTpeeNsATh, O KaKOM BUJIe KOMOMHAIUI HIIET peyb B 3a7aue.

B l[aHHOf/'I TEMC 06y11a}0LuHec;1 SHAKOMSATCA ¢ HAYaJIbHBIMH CBCACHUAMU U3 TCOPHUU BepOHTHOCTeﬁ.
BBoasiTcss moHsATHS «cllydaiiHOE COOBITHE», «OTHOCHTENbHAs YacTOTa», «BEPOSITHOCTh CIy4yalHOTrO
CO6BITI/I$I>>. PaCCManI/IBaIOTCSI CTATUCTUYCCKUN M KIACCHUYCCKUH moAXO4bl K OIPCACICHUIO BEPOATHOCTU
CllydailHOTO coObITHS. BaxHo oOpatuTh BHUMaHuE OOYyYarOIIMXCS Ha TO, YTO KJIACCHYECKOe
OIpEACIICHUC BCPOATHOCTH MOKHO IMMPUMCHATH TOJIBKO K TAKUM MOJCJIAM PCAJIbHBIX CO6LITI/II>'I, B KOTOPBIX
BCE UCXO/bI SBJISIOTCS PABHOBO3MOXKHBIMHU.

6. IloBTOpEHue.

Heanb: I[ToBTOpeHue, 0000OLICHHE W CHUCTEMATU3allMsl 3HAHWN, YMEHHH M HABBIKOB 3a KypC aireOpsl
OCHOBHO# 00111€00pa30BaTeILHON MIKOJHI.

[lpu  peanusaiuu  paboyeid  MpPOrpaMMbl  HCIOJB3YETCSl  JIOMOJIHUTEIBHBIA MaTepua
(BI)II[@JIGHHI)II;'I B CTaHOApTC KprI/IBOM) B O3HAKOMUTCIIBHOM IIJIAHEC — <<Pa3I[CJI 1A TEX, KTO XO4YET
3HATh OOJIBIIIE», YTO CO3/ACT YCJIOBHS Ui MaKCHMaIbHOTO MaTeMaTHYeCKOTO Pa3BHUTHS ydalllUXcCs,
MHTEPECYIOIIUXCS MPEIMETOM, I COBEPIICHCTBOBAHMS BO3MOXHOCTCH M CIOCOOHOCTEH KaXKI0ro
yYCHHUKA.

TpeboBaHus K YPOBHIO NOATOTOBKH YUYAIIMXCSH

B pe3yabTare n3yyeHuss MaTeMaTHKH YY€HHMK 10/KeH

> 3HAThH/TIOHUMATH

. CYILLECTBO MOHATUSA MaTEMAaTUYECKOI0 10KA3aTENIbCTBA; IIPUMEPBI JOKA3aTEIIbCTB;

. CYILIECTBO MOHATHUS aJITOPUTMA; IPUMEPBI AITOPUTMOB;

. KaK HCMOJB3YIOTCS MaTeMaTudyeckue (GOopMylbl, YpaBHEHHS M HEpaBEHCTBA; NMPUMEPHl MX
MIPUMEHEHHS JUIS PEIICHNs MATEMATUYECKUX U ITPAKTHYECKUX 3a/1a4;

. KaK MaTeMaTH4YeCKH OIpe/ieleHHble (YHKIMU MOTYT OMNMCHIBaTh pEabHbIE 3aBUCHMOCTH;
MIPUBOJUTH IPUMEPHI TAKOI'O ONIMCAHNS;

. KaKk MOTPeOHOCTH MpPAaKTHKM NPUBEIM MaTeMaTHYECKyld HayKy K He0oOXOIUMOCTH
pacUIMpPEeHMs IOHATHUS YHCIIA;

. BEPOSITHOCTHBIM XapakTep MHOIMX 3aKOHOMEPHOCTEH OKpPYXKaroLero MHpa; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

. CMBICII HMJACAIM3ALUMU, I[I03BOJLIONICH peIlaTh 3aJadyd  peajbHOM JEHCTBUTEIBLHOCTH

MaTeMaTHYEeCKUMHU METOJIaMH, TPUMEPHI OINOOK, BO3HUKAIOIINX MTPH UICAITHN3AIINH;
Apughpmemuxa

> yMeThb
= BBITIONHSATH YCTHO apu(pMETHIECKHE NEHCTBUS: CIOKEHHUE U BRIYUTAHUE ABY3HAUHBIX YHCEN U
JECATUYHBIX JpoOel ¢ JaBYMsI 3HAKaMH, YMHOXXEHHE OJHO3HAYHBIX YHCEN, apupMeTHUUeCKue
orepary ¢ 0OBIKHOBEHHBIMHU APOOSIMH C OJTHO3HAYHBIM 3HAMEHATENIEM U YHUCITUTEINEM;
] MEePEXOUTh OT OJHOW (POPMBI 3aITUCH YHCEN K IPYroM, MPEACTaBIATh ACCATUIHYIO IpoOh B
BUJIe OOBIKHOBEHHON U B MPOCTEUIINX CIy4yasX OOBIKHOBEHHYIO B BHJIE JIECATUYHOMN, IPOIIEHTHl — B
BHIEe JpoOW u JpoOb — B BHJAE MPOIEHTOB; 3aMHCHIBATh OOJBIIME W Majble 4YHCIa C
HCITOJIb30BAHUEM IIEJIBIX CTCIIEHEHN JIECSITKH;
= BBITIOJTHATE ~ apu(METUYECKUE JICUCTBUS C paAlMOHAIBHBIMH YHCIIaMH, CpPaBHHUBATh
palMoOHaNbHBIE M JEHCTBUTEIbHBIE YMCIA; HAXOJIUTh B HECIIOXKHBIX CIy4asX 3HAYEHUs CTENeHEH ¢
LIEJIBIMU MTOKA3aTesIMUA U KOPHEHN; HAXOAUTh 3HAYEHUS YMCIOBBIX BBIPAKEHUI;

. OKpYIIATHL HCJIBbIC YHUCIIa W ACCATUYHBIC IIpOGI/I, HaxoauThb HpI/I6JII/I)KeHI/ISI quceil C
HEAOCTATKOM U C I/I36BITKOM, BBITIOJIHATHE OLICHKY YK CIIOBBIX BBIpa)KeHPIﬁ;
- MMOJIb30BATbCA OCHOBHBIMHU CIWHULAMH [JIMHBI, MACCbl, BpPCMCHH, CKOPOCTH, ILJIOIIAIAH,

o0beMa; BeIpakaTh O0JIee KPYITHBIC SAMHUIIBI uepe3 0oJiee MEIKUe U Ha000poT;



u pemaTb TCKCTOBBIC 3aJga4u, BKJIFO4Uas 3aJa4u, CBA3aHHBIC C OTHOUIICHUECM 158 C
MPOTIOPITMOHATBHOCTBIO BEIMYUH, JPOOSMHU U TTPOLICHTAMH;

HCMOJIb30BATh MNPHOOPEeTEeHHbIe 3HAHUSI M YMEHHS B MNPAKTHYECKOH JAeATeIbHOCTH H
IOBCEIHEBHOM KU3HM JIfl:

u peH_IeHI/ISI HCECJIOXHBIX HpaKTI/IquKI/IX paC‘-IeTHLIX 3aJa4, B TOM 4YHUCJIC C UCIIOJIb30BaHUECM HpI/I
HEOOXOJUMOCTH CIPABOYHBIX MAaTEPUAJIOB, KAIBKYJIATOPa, KOMIIBIOTEPA;

u yCTHOI>'I HpI/IKI/IIIKI/I 1 OLICHKU pe3y.]IBTaTa BLIHI/ICHCHI/IP'I; HpOBepKI/I pCSYHBTaTa BBIYHUCIICHUSA C
HCIIOJIb30BAaHUEM PaA3JINYHBIX TPUEMOB;

- MHTEpIpPETALMU pe3yJbTaTOB pEIIEHUs 3a4ad C Y4YETOM OIPAaHUYEHUMN, CBA3aHHBIX C
peabHBIMH CBOMCTBAMH PacCMaTPHUBAEMBIX MPOIIECCOB U SBICHHIA;

Anzeopa
> yMeThb
) COCTaBJISTh OYKBEHHBIC BBIpXCHHS W (OPMYJIBI IO YCIOBUSAM 3a7ad; OCYIICCTBISTH B

BBIPQKEHUSAX U (POpMysIax YUCIOBBIC MOJCTAHOBKU U BBINOJHATH COOTBETCTBYIOUIME BBIYMCICHHUS,
OCYIIECTBIISITh IOJICTAHOBKY OJHOTO BBIPAKEHHUS B JPYyroe; BbIpaxarb u3 (opMmyn oaHy
IIEPEMEHHYIO YEPE3 OCTAIIbHBIC;

. BBIIIOJIHATh OCHOBHBIE JEHCTBHS CO CTENEHSMHM C ILIEJIBIM II0KA3aTEelIeM, ¢ MHOTOYJICHAMU U
anreOpandeckuMU ApoOsSMH; BBIIOJIHATH PA3JIOKEHUE MHOTOWIEHOB HAa MHOXMTENH; BBINOJIHAThH
TOXKJIECTBEHHbIE TPEOOPa30BaHNUs PALIMOHAIBHBIX BHIPAXKEHUII;

. IPUMEHATh CBOMCTBA apU(PMETUUYECKUX KBaJIPATHBIX KOPHEW JAJISl BBIYMCIICHUS 3HAYCHUN U
peoOpa3oBaHUi YNCIIOBBIX BRIPAKECHUH, COIEPKAIINX KBAIPATHBIE KOPHHU;

. pelarh JIMHEHHbIE, KBAaJAPATHBIE YPAaBHEHUS U pAlMOHAJIbHBIE YPaBHEHMS, CBOASILUECT K
HUM, CUCTEMBI JIBYX JIMHEMHBIX YPABHEHUM U HECIIOXKHBIE HEJIMHENHBIE CUCTEMBI;

. pelaTh JMHEWHBIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI;

. pelarh TEKCTOBBIE 3a/layd aJreOpanvyeckuM METOJOM, HHTEPIPETHPOBATh MOTYyYEHHBIN
pe3yibTat, MPOBOAUTE OTOOP PELICHUH, HCX0ad U3 (POPMYITUPOBKH 3a7auH;

. n300paxkaTh YMCiIa TOYKaMHU Ha KOOPJAMHATHOMN NPsSMOii;

. ONpEIEATh KOOPAUHATHI TOYKH IUIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU KOOpPIMHATAMY,
n300pakaThb MHOXKECTBO PELICHUH IMHEITHOTO HEPABEHCTBA;

. pacrio3HaBaTh apu(MeTHUYeCKHe M TeOMEeTpUYEeCKHe NPOTrpecCHy; pemarh 3ahadd ¢
MpUMEHEHHEM (HOPMYJIbI OOIIETO WiIeHa U CYMMbl HECKOJIBKUX MEPBBIX YJIECHOB;

. HaXO/JUTh 3HaUeHUs GYHKINH, 3a1aHHON popMyIoii, Tabauiel, rpag koM Mo €e apryMeHTY;
HaXOJUTh 3HAUE€HUE apryMEHTa 110 3HaYeHUI0 QYHKIUH, 3aJaHHON rpaUKOM MM TaONuLIEeH;

. OTpeIeNIATh CBOWCTBA (PYHKIMM IO ee TpaduKy; NPUMEHTh IpaduuecKue MpeicTaBIeHUs
IIpU PELICHUH YPABHEHUM, CUCTEM, HEPABEHCTB;

. OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIUH, CTPOUTH UX TpauKH;

HUCIIO0JIb30BATh Hp]/lOﬁpeTeHHl)le JHAHUA U yMeHI/lﬂ B ﬂpaKTI/I‘{eCKOﬁ ACATCIBHOCTH H
NOBCEIHEBHOM KU3HU IJIA.

. BBITIOJTHEHUST PAacyeToB MO (hopmynaMm, cocTaBieHUS (OPMYJ, BhIpAXKAIOMIMX 3aBUCUMOCTHU
MEXy pealbHBIMH BETMUYMHAMM; HAX0XKICHHUS HY>KHON (POPMYIIBI B CIIPABOYHBIX MaTepHajax;

. MOJEIIMPOBAHNS MPAKTHYECKUX CUTyallud M HCCIENOBaHUS IIOCTPOEHHBIX MOJENEH ¢
MCIOJIb30BAHUEM allapaTa ainreopsl;

. OMMCAaHUs 3aBUCUMOCTEH MEXAYy (PUINYECKUMH BEIMYMHAMHU COOTBETCTBYIOLIUMU
(bopMynaMu IpU UCCIEIOBAaHUN HECIOKHBIX MMPAKTUYECKUX CUTYaLlUH;

. MHTEpPIIpETalMK rpaUKOB peaibHbIX 3aBUCUMOCTEN MEXy BEIMUYNHAMU;

Inemenmeol J02UKU, KOM6uuamopul<u, cmamucmuKku u meopuu 6epoﬂmuocmeﬁ

> YMeThb

e IMPOBOJMUTH HECIIOKHBIEC JIOKA3aTEJNbCTBA, NMOJYYaTh IMPOCTEMILINE CIEACTBUS W3 HM3BECTHBIX
WY paHee TOJIyYEHHBIX YTBEP)KJICHHUW, OLEHUBATh JIOTMYECKYH0 IPaBUIIBHOCTh
pacCyXIEHHM, WCIOJAb30BaTh NPUMEPHl Ui WUIKOCTPAUMM W KOHTPIPUMEPHI IS



OIPOBEPKEHUS YTBEPKICHUN;

W3BJICKaTh HWH(OpMaIMIO, TMPEACTAaBICHHYI0 B Ta0iWIlaX, Ha JauUarpaMmmax, rpadukax;
COCTABIISATh TaOJIUIIBI, CTPOUTH AUATPaMMBbI U TpaduKy;

pemlatb KOMOMHATOpHBIE 3aJaud IyTeM CHUCTEMAaTHYEeCKOro Iepedopa BO3MOXKHBIX
BAapHaHTOB, a TAK)KE C UCIIOJIb30BAHUEM MPABUJIA YMHOKEHUS;

BBIUNCIIATH CPEAHEE 3HAYECHUE PE3YJIbTATOB U3MEPECHHUI;

HaXOJUTh YacCTOTy COOBITUH, UCHONb3YysS COOCTBEHHbIE HAONIOJCHUS W TOTOBBIC
CTaTUCTUYECKUE IaHHBIC;

HAXOJIUTh BEPOATHOCTH CIYYalHBIX COOBITHI B IPOCTEHIINX CIYy4asix;

HCIO0JIL30BATh NPHOOPETCHHbIC 3HAHUS M YMEHHSI B NPAKTHYECKOH NeATEJbHOCTH H
NOBCEeIHEBHOM KU3HHU IS

BBICTPAaWBaHUs apryMEHTALMH [IPU JJOKa3aTenbcTBE (B (hopMe MOHOJIOra U AUAJI0ra);
pacro3HaBaHMsI JOTUYECKH HEKOPPEKTHBIX PaCCYXACHUM;

3allACU MAaTEMAaTHYECKUX YTBEPKIEHUH, 1I0KA3aTENbCTB;

aHalM3a peaJIbHBIX YHUCIOBBIX JAHHBIX, MPEJCTABICHHBIX B BHJE IUAarpaMM, rpaduKoB,
TaOJIHII;

pelIeHHs MPaKTUYECKUX 3a7ad B IOBCEIHEBHON M MNpPO(ECCHOHANBHOM JESATENBHOCTH C
UCIOJIb30BaHUEM JEHCTBUI C 4MCIaMM, MPOLEHTOB, JUIMH, IUIoLaned, 00beMOB, BPEMEHH,
CKOpOCTH;

pelieHuss y4eOHbIX M IPAKTUYECKUX 3a]ad, TPeOYIOIIMX CHCTEMAaTH4ecKoro mnepedopa
BAapUAHTOB;

CpaBHEHMsI IIAHCOB HACTYIUICHHs CIy4alHbBIX COOBITHH, OLIEHKH BEPOATHOCTH CIy4aiHOTO
COOBITHS B MPAKTHYECKUX CUTYAILUSAX, COTIOCTABIICHUS MOJICNIN C peallbHOW CHTYyalneH;
MMOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUM.
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