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IHosicHuTEeNLHAA 3ANIUCKA

Hacrosimas mporpamma mo anredpe st OCHOBHOM 0011€00pa30BaTeIbHON  IIKOJIBI
COCTaBJICHA HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:
1.denepanbubiii 3akoH «O0 o6pa3zoBanuu B Poccuiickoit denepanumy ot 29.12.2012 Ne 273-
3.
2.IToctanoBneHne ['maBHOro rocynapcTBeHHOTro caHuTapHoro Bpada P® 29.12.2010 Ne 189
«O0 yrBepxaenun CanlluH 2.4.2.2821-10 «CanuTtapHO-30UAEMUOJIOTHYECKHE TPeOOBaHUS K
YCIIOBUSIM M OpTaHU3aIuu OOy4YEeHHs B 00I[€00Pa30BaATENbHBIX YUPEKACHUIX).
3. [Ipuka3z MunucrepctBa oopazoBanus 1 Hayku PO ot 30.08.2013 Ne 1015 «O6 yTBepKaecHUN
MOpsIIKA OpPraHU3allMM M OCYLIECTBJIEHUS 0O0pa30BaTEIbHOM JEATEIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHEIM ITporpaMMaM — 00pa30BaTEeIBbHBIM MMPOTPAMMaM HAYaJbHOTO OOIIEero,
OCHOBHOTO OOIIIETO U CPEAHEro 001Iero o0pa3oBaHus.
4. Ilpuka3z MunucrepctBa oOpazoBanus 1 Hayku P® ot 17.12.2010 Ne 1897 «O6 yTBepkaeHUU
(denepanbHOTO TOCYAapPCTBEHHOIO OOpa3oBaTEIBHOTO CTaHAApTa OCHOBHOTO  OOIIETo
00pa3oBaHUs.
5.IIpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 31.03.2014 Ne 253
«O0 yTtBepxkaeHUHN (enepanbHOro MepeyHs YYeOHHKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO
IpU pean3alid UMEIONIUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO OOpa30BaTENIbHBIX MPOTrpamMm
HA4YaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro, CPEIHETO 00IIEro 00pa3oBaHUs.
6. [Ipuka3 MunucrepctBa oOpazoBanust U Hayku Poccuiickoit deneparuu ot 08.06.2015 Ne
576 «O BHeceHMM H3MEHEHUU B (eAepaibHbI IMepeyeHb Y4EOHHMKOB, PEKOMEHIYEMbBIX K
UCIIOJIb30BAaHUIO  TNIPU  pealn3aluyd  HMMEIOUMX  TOCYJAApCTBEHHYIO  AKKPEAUTALIMIO
00pa3oBaTeIbHBIX MPOrPAaMM HAYaJIbHOTO OOIIEr0, OCHOBHOIO OOIIEro, CpeIHero OOIIero
oOpazoBanusi, yrBepxkaeHHbId nprkazoM MOuH P® ot 31.03.2014r Ne 253».
[ .Pacniopsixenue IlpaButensctBa PO ot 24 nexalps 2013 r. Ne 2506-p «O6 yTBepkaeHUu
Konnenmuu pa3Butus MaTeMatruueckoro oopasoBanus B Poccuiickoit @eneparm.

[Iporpamma paspaboTraHa Ha OCHOBe pabouedl MporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus no anreope k YMK HO. H. MakaporueBa u ap. (Anrebpa. COoOpHUK paboumx
nporpamm. 7-9 Kimaccel: mocobuwe i yuuTened oOmeoOpa3oBaTeNbHBIX OpraHU3alun
/coctaBurens T. A. Bypmucrtposa).

Ileau M3ydyeHusi:

= OBJIQJleHHe CHCTEMON MaTeMaTHYeCKMX 3HAaHUM ¢ YMEHUW, HEOOXOIUMBIX IS
MPUMEHECHUSI B TMPAKTUYECKOM JIESITEIbHOCTH, HW3YyUYEHUS CMEXKHBIX JIUCHUILINH,
MPOJIOTIKEHUS 00pa30BaAHMS;

" HHTE/UIEKTyalbHOE pa3BUTHE, (POpPMHpPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJI TOJIHOLICHHOW KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh
MBICJIH, KPUTHUYHOCTH MBIIUICHUS, WHTYULHS, JIOTMYECKOE MBIIIJICHUE, 3JIEMEHTHI
QITOPUTMUYECKON KYJIbTYpbl, MPOCTPAHCTBEHHBIX IMPEJACTABICHHUM, CIOCOOHOCTH K
IIPEOIOJICHUIO TPYAHOCTEN;

* ¢opMupoBaHHe TIpeAcTaBJeHHMH 00 HIEIX ©  METOJAaX MAaTEeMaTHKH  Kak
YHUBEPCAJIBHOTO SI3bIKA HAyKH W TEXHHUKH, CPEACTBA MOJCIUPOBAHUS SIBICHUU U
MIPOLIECCOB;

" BOCHMTAHME KYJIbTYpPbl JIMYHOCTH, OTHOIIEHHS K MATEeMaTHKEe KakKk K YacTu
OOIIEYeIOBEYECKON KYJNbTYPhl, MOHUMAHWE 3HAYUMOCTH MaTeMaTHUKHA ISl HAay4IHO-
TEXHUYECKOTO MPOrpecca;




" pa3BUTHE BHIUYHUCIUTEIBHBIX U (HOPMAIBHO-OTMIEPATUBHBIX AITEOPANUECKUX YMEHUH 10
YPOBHSI, IO3BOJISIFOLIETO YBEPEHHO MCIIOIb30BAaTh X MPU PELIEHUU 3a7a4 MaTEMaTUKU U
CMEXHBIX MpeAMETOB ((pHU3MKa, XUMHUS, OCHOBbl MH(POPMATUKU U BBIYUCIUTEILHON
TEXHUKH), YCBOCHHE amrmapara ypaBHEHUW W HEPaBEHCTB KaK OCHOBHOTO CpPEICTBa
MaTeMaTU4YeCKOro MOJIETTMPOBAHUS MPUKIIATHBIX 3azay, OCYIIECTBIICHUE
(GYHKIHMOHAIBLHOM TMOATOTOBKM IIKOJBHUKOB. B Xole wu3ydyeHHs Kypca ydyaniuecs
OBJIJIEBAIOT MPUEMAMU BBIUMCIICHUN Ha KaIbKYJISTOPE.

Cpoxku peanuzanun Padoueii nporpammbl - 2018-2023 yueOHble rojbt

MecTo npeamera B y4eOHOM IJIaHe

CornacHo 6a3ucHOMy y4eOHOMY IUIaHY Ha M3y4eHHeE aireOpbl B 7-9 Kijaccax OTBOAMTCS
no 102 yaca u3 pacuera 3 yaca B HEJIEJIIO.

ITporpamMma oOecnieunBaeT JOCTUKEHHUE CIAEAYIOLINX PE3YIbTATOB!
JINYHOCTHBIE:

1) chopMUpOBaHHOCTh OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
00y4Yaromuxcsi K CaMOPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBALIMM K OOYYEHUIO U
MO3HAHUIO, BRIOOPY JaibHeIero oopa3oBanus Ha 0a3e OPUEHTUPOBKU B MHpE Mpodeccuit u
MpOoECCHOHANBHBIX ~ TMPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOCHUIO  WHIWBHIYyAITbHOU
00pa3oBaTeNbHON TPAEKTOPUU C YUETOM YCTONYMBBIX TO3HABATENLHBIX UHTEPECOB;

2) cpopMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

3) chopMUPOBAaHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIICHUU U COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTapliMMH U MIQAIMIUMH, B 0O0pa3oBaTebHOM, OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIeI0BAaTEIhCKON, TBOPUECKON U APYTUX BUJIAX NESITEIbHOCTH;

4) yMeHHE SICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICJIM B YCTHOM M NHCHBMEHHOW pPEYH,
TMOHMMATh CMBICII IOCTABJICHHOM 3aJ]a4¥, BBICTPauBaTh ApryMEHTALNIO, IPUBOAUTH TPUMEPHI U
KOHTPIIPUMEDBI;

5) mpeacTaBiIeHHME O MAaTEMAaTHYECKON Hayke Kak cdepe 4YeTOBEYECKOW IesTeIbHOCTH, 00
JTanax €€ pa3BUTHUS, O €€ 3HAUMMOCTH I Pa3BUTHUS [IUBUIN3AIUY;

6) KpUTUYHOCTh MBIIIUICHUSI, YMEHUE PACMO3HABATh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUIIOTE3Y OT (HaAKTa;

7) KpeaTHMBHOCTh MBIIIICHUS, WHHUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTH MpU PEHICHUH
anreOpandecKux 3aj1ad;

8) yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YICOHOU MaTeMaTUUECKON e TEIHLHOCTH;

9) cmocoOHOCTh K HSMOIMOHAIBHOMY BOCIPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajad,
pELICHUN, PACCYKICHUM.

MeETalnpeaAMETHLIC:

1) ymeHue CaMOCTOSITENIbHO IUJIAHUPOBATHh albTEPHATUBHBIC TYTU JOCTIDKCHHS IICJIEH,
OCO3HAHHO BbIOMpaTh Hanbosee 3 PEeKTUBHBIE CITOCOOBI PEIIEHUS YUYEOHBIX U MO3HABATEIIBHBIX
3ajady;

2) yMeHHuE OCYLIECTBISATh KOHTPOJb MO Ppe3yibTaTy U MO crocolOy IEHCTBUS Ha YPOBHE



IMPOU3BOJIbHOT'O BHUMAHHUA 1 BHOCHUTDH H€O6XOIII/IMI>IC KOPPCKTUBLI,

3) ymMeHue aJieKBaTHO OILIEHMBATh MPABWJIBHOCTb WJIM OIIMOOYHOCTH BBHINOJIHEHUS Yy4eOHOMH
3a/auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHIS;

4) 0oco3HAaHHOE BIAJCHUE JOTMUYECKUMU JIEHCTBUSMHU ONpEIEICHUS TMOHATHH, 0000IIeHus,
YCTaHOBJICHHSI aHAJIOTHi, KJIacCU(PUKAIIMK HA OCHOBE CAMOCTOSITEIFHOTO BHIOOPAa OCHOBAaHUHN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBHUIOBBIX CBSI3EI;

5) yMeHHEe YCTaHaBIUBAaTh TMPUYMHHO-CIEJCTBEHHbIE CBSA3U; CTPOUTH  JIOTUYECKOE
paccyxaeHue, yMo3aKioueHrue (MHIYKTUBHOE, 1€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBL;

6) yMmMeHHE cO03/1aBaTh, NMPUMEHSATH W MPEOOPa30BBIBATH 3HAKOBOCUMBOJWYECKHAE CPENICTBA,
MOJIENIA U CXEMBI JJI PElIeHUs] YYeOHBIX U TT03HABATEIbHBIX 3a/1ay;

7) yMEHUE OpraHHU30BBIBaTh Y4YEOHOE COTPYAHMYECTBO U COBMECTHYIO JAESITEIBHOCTH C
YUUTEIEM M CBEPCTHUKAMM: OINPEAETATh LEeNH, pacupeenenne GyHKIUN U poJieil yHaCTHUKOB,
B3aMMOJIeIicTBIE U 001Me crnocoObl paboThl; yMEHUE paboTaTh B IpyMIe: HaXOIuTh oOIiee
pellIeHre U pa3peiaTs KOH(QIMKTH Ha OCHOBE COIJIACOBAHMS MO3ULIMNA U Y4€Ta UHTEPECOB; CITy
maTh napTHépa; (HopMyIUpOBaTh, ApryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

8) cdhopMUpOBaHHOCTh Y4€OHOM U OOIIEMOIb30BATEILCKOM KOMIIETEHTHOCTH B 00JacTH
MCIIOJIb30BaHUs MH(DOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (MK T-koMIeTeHTHOCTH);

9) mnepBoHayanbHBIC TMPEACTaBICHUS 00 HAEIX M O METoJaX MaTeMaTUKU Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU M TEXHUKH, O CPEICTBE MOJACIUPOBAHUS SBJICHUN U MPOLECCOB;
10) yMeHue BUIETh MaTEeMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CUTYyallud B JAPYTHX
JUCLUIUIMHAX, B OKPYKAIOILIEH KU3HH;

11) ymeHue HaXOaUTh B PA3IMYHBIX UCTOYHHKAX WH(MOPMAIINIO, HEOOXOAUMYIO Jisi PElICHUS
MaTeMaTUYECKUX MPOOJIEM, U MPEACTaBIATh €€ B MOHATHOW (popme; MPUHUMAThL PEIICHUE B
YCJIOBUSIX HETIOTHOU U M30BITOYHOM, TOYHOM U BEPOSTHOCTHOM HH(OpMAIIUK;

12) ymeHue MOHMMATh M HWCIOJIb30BAaTh MAaTeMAaTHYECKUE CPEACTBA HATISAHOCTU (PUCYHKH,
YEPTEXKH, CXEMBI U JIp.) JIJIs1 UJUTIO- CTPAllMU, UHTEPIIPETALINY, apTyMEHTAIINH;

13) ymeHue BBIIBUTATh TUIOTE3bI NMPU PEIICHUN YYEOHBIX 3aJlad U MOHUMATh HEOOXOJAUMOCTb
UX MPOBEPKHU;

14) ymeHue NpPUMEHSTh WUHAYKTUBHBIE W JEAYKTHUBHBIE CIIOCOOBI PACCYXIEHUM, BUACTh
pa3IMYHbIE CTPATETUM PELIEHUS 3314,

15) moHuMaHHWe CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUA W yMEHUE JEHCTBOBaTh B
COOTBETCTBHM C MPEII0KEHHBIM AJITOPUTMOM;

16) yMeHHE CaMOCTOSITEILHO CTaBHTh II€JIH, BEIOMPATh U CO37aBaTh AJITOPUTMBI IS PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

17) YMCHUC IUIAHUPOBATb U OCYILICCTBJIATH ACATCIIBHOCTDL, HAIIPABJICHHYIO Ha PCHICHHUC 3aaad
HCCICAOBATCIBCKOI'O XapaKTepa.

npeaMeTHbIe:

1) ymenue paboTaTh C MaTEMaTHYECKHMM TEKCTOM (CTPYKTypUpPOBaHWE, U3BIICUCHUE
HeoOXoauMoW HH(OpMaMK), TOYHO M TPaMOTHO BBIPAKATH CBOM MBICIM B YCTHOH U
MMCbMEHHON PEYH, MPUMEHSSI MAaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh

pa3NuyHbIe S3bIKM MAaTEMATUKHU (CJIOBECHBIM, CUMBOJIMYECKUH, rpaduyeckuii), 000CHOBBIBATD
CYXKJI€HUs, TPOBOIUTH KIIACCU(DPHUKAINIO, TOKA3BIBATh MATEMATHUECKUE YTBEPKICHUS;

2) BJIaJCHUC 0a30BbBIM MOHATHUHBIM anmnaparom: MMCETb MPCACTABJICHHUEC O 4YHUCIIC, BJIAJCHHC



CUMBOJIBHBIM SI3bIKOM aireOpbl, 3HAHHWE AJIEMEHTAapPHbIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH,
dbopMUpOBaHHE TPEICTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHPE U O
pa3iaMyYHBIX CHOCO0AaX MX H3Y4EeHHs, 00 OCOOEHHOCTSX BBIBOJAOB W IPOTHO30B, HOCSALIUX
BEPOSATHOCTHBIN XapakTep;

3) yMmeHHe BBINONHATH ainreOpandeckue MpeoOpa3oBaHMs PAIMOHATIBHBIX BBIPAKECHUH,
OPUMEHATh WX JJIs PELIEeHUs y4yeOHbIX MAaTeMaTUYEeCKUX 3aJad U 3a7ay, BO3HUKAIOIIHUX B
CMEXXHBIX YUE€OHBIX MPEAMETAX;

4) yMeHHe TMOJIb30BaThCA MaTeMaTHYeCKUMU (OpMyJIaMU M CaMOCTOSITENIbHO COCTaBISATh
(GbopMyIIbI 3aBUCHUMOCTEH MEXKIy BEIMYMHAMH HA OCHOBE OOOOINCHHS YAaCTHBIX CIIy9acB U
JKCIIEpUMEHTA;

5) YMCHHUC pCIIATh JIMHCUHBIC U KBaApPAaTHBIC YPABHCHHUA U HCPABCHCTBA, d TAKIKC IIPHUBOJHUMBIC
K HUM YpPaBHCHH:A, HCPABCHCTBA, CUCTCMBbI, IIPUMCHATH rpaqmqecxne NpCACTABJICHUA JIA
peHICHUA U UCCICAOBAHNA ypaBHeHI/If/’I, HCPAaBCHCTB, CUCTCM; IIPUMCHATH IIOJIYYCHHBIC YMCHUS
HJI pCIICHUA 3a1a4 U3 MATCMATUKHU, CMCIKHBIX IIPCAMCTOB, IIPAKTHUKH,

6) oOBIagEHUE CHCTEMOH (YHKIMOHAJIbHBIX TOHATUH, (QYHKIMOHAJIBHBIM SI3BIKOM U
CUMBOJIMKOM, YMEHUE CTPOUTH rpapuku (YyHKIHI, ONHCHIBATh UX CBOWCTBA, MCIOJIb30BATh
(GyHKIMOHANBHO-TpaUuecKue MNPEACTABICHUS JJI ONUCAaHUS M aHalM3a MaTeMaTHYECKUX
3a/1a4y ¥ peajbHbIX 3aBUCUMOCTEN;

7) OBJIaACHUC OCHOBHBIMH crocooamMu NpCACTAaBJICHUA W aHaJIW3a CTATUCTUYCCKUX JaHHBIX;
YMCHHUC PCIIATH 3aJa49M Ha HAXOKACHHUC YaCTOThI U BEPOATHOCTHU CJ'Iy‘-IaI\/'IHBIX CO6BITI/II>’I;

8) YMCHHUC IIPUMCHATHL M3YUYCHHBIC IIOHATHUSA, PC3YyJIbTAThl U MCTOABI IIPU PCIOCHHUHN 3ada4 H3
Pa3JINYHbIX PA3CJIOB KypcCa, B TOM YHCJIC 3a1d4, HC CBOAAIMMNXCA K HCIIOCPCACTBCHHOMY IIPHUMC
HCHHWIO U3BCCTHLIX aJITOPUTMOB.

Copep:xanue

7 KJaace

BroipaxkeHusi, ToxK/1eCTBa, YypABHEHUS

YucnoBble BbIpakeHUs € nepeMeHHbIMU. IIpocreiimme nmpeoOpa3oBaHUs BBIPAKEHUMU.
YpaBHEeHHE, KOpPEHb ypaBHEHHs. JIMHEWHOE YypaBHEHHE C OJHOW IepeMeHHOW. Pemenue
TEKCTOBBIX 33]1a4 METOJIOM COCTABJICHUSI YPABHEHUI.

Heanb: cucremMatn3upoBaTh U 000OIIUTE CBEACHUS O MPEOOPa30BaHUIX ANTeOPandECKUX
BBIPAKCHUN U PELICHUN YPABHEHUM C OJTHOU IEPEMEHHOM.

[lepBas Tema kypca 7 Kjiacca SBISIETCA CBA3YIOIIMM 3BEHOM MEX1Yy KypCOM MaTEMAaTHKU
5—6 KiaccoB M KypcoMm aiureOpbl. B Hell 3aKkperistoTcsl BBIYHCIWUTEIbHBIC HABBIKH,
CUCTEMATU3HUPYIOTCA U 000OIIAIOTCA CBENCHUSI O MPeoOpa30BaHMIX BBHIPAKCHUN U PEIICHUU
YpaBHEHUM.

Haxoxxnenne 3HA4YCHW YHCIOBBIX W OYKBEHHBIX BBIPAKEHHH Ha€T BO3MOXKHOCTH
MOBTOPUTh C OOYYarOUIMMHKCS TpaBWja JCUCTBUM C pallMOHAIBHBIMU YHCIAaMH. YMEHUS
BBINIOJIHATh apU(METHUECKUE JACHCTBUS C PAIIMOHAIBHBIMU YUCIAMU SIBJISSFOTCS OMOPHBIMU JJISI
Bcero kypca anreopsl. CiaeayeT BBISICHUTh, HACKOJBKO MTPOYHO OBJIAJEIN MUMH y4aluecs, U B
ciydyae HEOOXOJMMOCTH OpraHU30BaTh IIOBTOPEHHUE C I1EJbI0 JIMKBUJAIMU BBISBICHHBIX
npoOenoB. Pa3BUTHIO HABBIKOB BBIYMCIECHUN JOJIKHO YAENSTHCS CEpbe3HOE BHUMAHUE U B
JanbHEHNIIeM MPU U3YYEHUH APYTUX TEM Kypca anreOphl.

B cBs3u ¢ paccMoTpeHHEM BONpoOca O CPABHEHWH 3HAYEHUN BBIPAXKCHUN PACIIUPSIIOTCS
CBEJECHHUS O HEPABEHCTBAX: BBOJSTCS 3HAKU = U <, A€TCS MTOHATUE O JBOMHBIX HEPABEHCTBAX.



[Ipu paccmoTpennn mTpeoOpa3oBaHUN BHIpAKEHUN (OPMAIBHO-ONIEPATHBHBIC YMEHUS
OCTAIOTCS Ha TOM JK€ YpOBHE, ydalllhuecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIQJCHUU
Teopueil. BBomATCS MOHATHUA  «TOXKIECTBEHHO pABHBIE BBIPAKEHUSA», «TOXIECTBOY,
«TOXIECTBEHHOE TPEeOOpPa30BaHUE BBIPAKEHUID), COJEpPHKAHUE KOTOPHIX OyAET MOCTOSHHO
PaCKpBIBaThCA M YIAyOJsAThCA MPU U3YYEHUHM MPeoOpa3oBaHUN Pa3IMYHBIX alreOpanyecKux
BbIpakeHui. [lomuepkuBaeTcs, YTO OCHOBY TOXIECTBEHHBIX MpPeoOpa3oBaHUN COCTABISIIOT
CBOMCTBA JEUCTBUI HaJ] YHCIIaAMU.

VYcunuaercs polib TEOPETHUECKUX CBEJACHUM MpPU paccMOTpeHuu ypaBHeHUU. C 1emnbio
oOecrieueHrss OCO3HAHHOTO BOCIPUSATHS OOYYaIOIUMUCS AJITOPUTMOB PEUICHUS ypaBHEHUU
BBOJIUTCS BCIIOMOTATEIbHOE TIOHATHE PABHOCHIBLHOCTH ypaBHEHUH, (OPMYIUPYIOTCS U
Pa3bICHSAIOTCA HA KOHKPETHBIX IIPUMEpax CBOMCTBA paBHOCUIIBHOCTU. JlaeTcs mOHsITHE
JIMHEMHOTO0 YPaBHEHUS W HMCCIEAYETCS BOMPOC O YUCIE €ro KOpHeW. B cucreme ynpaxHeHHI
0co00e BHUMaHUE yNIEISICTCS PEIICHUIO YPAaBHEHHI BUIa ax=0 NpW pa3IM4YHbIX 3HAUYCHUSIX a U
b. [IpomomkaeTcst pabota Mo GopMHUPOBaHHUIO Y 00YUAIOIINXCS YMEHHUS MCIIOIH30BaTh ammapar
YPaBHEHUH KaK CPEICTBO I PELICHUs TEKCTOBBIX 3a/lay. YPOBEHb CIOKHOCTU 3a7ad 3/1€Ch
OCTaeTCsl TAKUM ke, KaK B 6 Kiacce.

CrartucTnyeckne XapaKTepuCTHKH.

O3HakoMIIeHHE OOYYalOIIUXCSl C MPOCTEUITUMU CTATUCTUYECKUMU XapaKTEPUCTHUKAMHU:
CpeIHUM apu(PMETHUYEeCKUM, MOJOW, MEIUAHOM, pa3MaxoM. Ydaliuecs JO0HKHBI YMETh
MOJIb30BaTh ATH XapAKTEPUCTUKU JJISI aHAIHN3A PSAJIa JAHHBIX B HECIOKHBIX CUTyalUsX.

DOyHKUNHA

OyHkuus, 00gacTh omnpeaenceHuss ¢GyHKUUU. BpiunciieHne 3HaYeHUN QYHKIUU 110
dbopmyie. I'paduk pynkuuu. [Ipsimas nponopliMOHAIBHOCTE U €€ Tpaduk. JIuHeitHas pyHKIus
u e€ rpaduxk.

Heab: 03HaKOMUTH 00YYAIOLIMXCS C BaXHEHIIMMU (QYHKIUOHAIBHBIMU MOHATUSIMH U C
rpagukaMy nNpsMOi NPONOPLHUOHATBHOCTH U TUHEHHON (PyHKIIMU OOLIETro BUIA.

JlaHHas Tema SBJSETCS HAYaJdbHBIM STallOM B CHUCTEMATHUYECKON (PYHKIIMOHAIHHOM
MOATOTOBKE 00y4Yaronuxcs. 37eCh BBOJATCA TaKUe MOHATHUS, KaK (PYHKIIMS, apryMEHT, 00J1acTh
onpeneneHuss GyHkuuu, rpapuk QyHKiuu. OYHKIUS TPAKTYyeTCs KaK 3aBUCUMOCTH OJIHOM
MIEPEMEHHOM OT JIpyroi. Ywyamuecs MoJydaroT MEepBOE MPEJCTAaBICHUE O crocobax 3aaaHus
¢bynkuuu. B manHON Teme HaumHaeTcs padoTa 1mo GopMUPOBAHUIO Yy OOYYAIOMIUXCS YMEHUN
HaxoJUTh 10 popmylie 3HaUeHHE (DYHKIMH 110 U3BECTHOMY 3HAYCHHUIO apTyMEHTA, BBHIMOIHSITh
Ty Xe 3ajady mno rpaduky U pemarb mo rpaduxky oOpaTHyro 3amady. DyHKIMOHAIbHBIC
MOHSTHUS TIOJIYYarOT CBOIO KOHKPETH3AIUIO MPU U3YYCHUU JIMHEHMHONW (DYHKIIMM M €€ 4aCTHOTO
BHUJIa — TIPSIMON MPOMOPIHUOHATBLHOCTH. YMEHHUS CTPOUTh M YUTaTh rpaduku 3TuxX (PyHKIUN
IIMPOKO HMCMOJB3YIOTCS KaK B CAMOM Kypce anreOphl, TaKk U B Kypcax F€OMETpUU U (PU3HUKHU.
VYyammecss AOMKHBI TOHMMAaTh, KaK BIUSET 3HAK KOX(P(UIMEHTa Ha PAcHoOJOXKEHHE B
KOOPJMHATHOM IJIOCKOCTH rpaduka QYyHKIUH y=KX, rae k=0, Kak 3aBUCUT OT 3HAUCHUH K U D
B3aMMHOE PACIONIOKEHHE rpaduKOB IBYX QYHKIHMN BUaa y=KX+D.

dopmupoBaHue BceX (DYHKIIMOHAIBHBIX TOHATUA M BBIPAOOTKA COOTBETCTBYIOIIUX
HaBBIKOB, a TaKXe€ H3yYeHHE KOHKPETHBIX (YHKIMHA COMPOBOXKIAIOTCA PACCMOTPEHUEM
MPUMEPOB pEATHHBIX 3aBUCHMOCTEH MEXAY BEIWYMHAMHU, YTO CIIOCOOCTBYET YCHJICHHIO
MIPUKJIQTHON HAMPABIECHHOCTH Kypca aareOphl.

CreneHb ¢ HATYPAJIbHBIM MOKA3aTe1eM
CTeleHb ¢ HATYpaIbHBIM MOKa3aTeIeM U ee cBoiictBa. OnHowieH. OyHKIuN y=x°, y=x"
U uX rpaduku.



Heab: BboIpabOTaTh yYMEHHUE BBIMOJHATH NEUCTBUS HAJ CTENECHAMU C HaTypalbHBIMHU
MOKa3aTeJIIMH.

B nanHoil TeMe gaeTcs omnpezelieHHe CTENEHU C HATypalbHBIM TOKa3zaTeleM. B kypce
MaTeMaTUKH 6 Kilacca ydaliuecs yKe BCTPEHalIMCh ¢ MpUMepaMu BO3BEICHUSI YUCET B CTEIICHb.
B cBs3u ¢ BbIuMcIieHnEM 3HAYEHUN CTENEHU B 7 Kilacce JAaeTcs MPEACTaBICHUE O HAXOXKICHUU
3HAUEHUN CTEMEHU C IMOMOINBI0 KalbKyJsTopa; PaccmaTpuBaioTcs CBOWCTBA CTENEHH C
HaTypaJIbHBIM TIOKa3aTesneM: Ha mpumepe nokasatenscTsa cBoiicts a™ - a" =a™"; a™ :a" = a™
"tnem>n; @")"=a""; (ab)™ = a"b™ yuammecs BnepBble 3HAKOMATCA C JJ0KA3aTEILCTBAMH,
IPOBOJUMBIMH Ha airedpandyeckoM maTepuaie. YKazaHHbIE CBOMCTBA CTENEHU C HaTypalbHBIM
MOKa3aTesIeM HaXOAT IPUMEHEHHE P YMHOKEHHH OJJTHOYJIEHOB ¥ BO3BEICHUH OJHOYJIEHOB B
creneHb. [Ipy HaXOXKIEHUM 3HAYEHH BBIPAKEHUN COJEpXKAIIUX CTENEHH, 0CO00€ BHHUMAaHHE
clenyeT oOpaTUTh Ha MOPSIOK ACHCTBHIA.

PaccmoTpenne QyHKIHH y=X°, y=X" MO3BOMSET IPOIOIDKHTE PAGOTy 10 GOPMHPOBAHHIO
YMEHUI CTPOUTH W YUTATh rpaduku QyHKIUH. BaxHo 00patuTh BHUMaHUE OO0y4YarOIIMUXCs Ha
ocoGenHocTH Tpaduka (GyHKIMH y=Xx: rpaUK MPOXOIUT Yepe3 HAdaI0 KOOPAHHAT, och Oy
ABJISIETCSL €T0 OChIO CUMMETPHH, I'paUK pacrosioKeH B BEpXHEH MOIYIIIIOCKOCTH.

YMenue cTpouts rpadukd QYHKOMHA y=X° K Yy=X° HCIIOIB3YeTCS U O3HAKOMIICHHS
oOyuaromuxcs ¢ rpaguyeckuM crocoOOM pelieH sl ypaBHEHHH.

MHoro4/1eHsl

Mmuorounen. CioxeHue, BBIYMTAHUE W YMHOKEHHUE MHOTOWIEHOB. PasnoxkeHwue
MHOTOYJICHOB HA MHOKHUTEIH.

Henab: BbeIpaboTaTh yMEHUE BBINOJHATH CIOKEHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOYJIEHOB U Pa3JI0KEHUE MHOTOWIECHOB HA MHOXKUATEIIH.

JlanHasi Tema urpaer (pyHIaMEHTAIbHYIO pojib B (DOPMUPOBAHUHU YMEHHS BBIIIOJIHSTH
TOXK/IECTBEHHbIE MpeoOpa3oBaHusl anreOpandyeckux BblpakeHuil. dopmupyembie 31ech
(opMalIbHO-ONIEPAaTUBHBIE YMEHHMS SABJISIOTCA OMNOPHBIMA TIPH HW3YYEHUU JEUCTBHMA C
paloHaIbHBIMU APOOSIMHU, KOPHIMHU, CTEICHSIMH C PallMOHAIbHBIMU MOKA3aTEIISIMU.

N3ydyenne TeMbl HAYMHAETCA C BBEACHMS IOHATUM MHOIOWIECHA, CTAHIAPTHOIO BHJA
MHOTOWIEHA, CTENEHH MHorowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHHMAIOT aJITOPUTMBI
NEUCTBUM C MHOIOYIECHAMH — CJIOKEHHE, BBIUMTAHUE W YMHOXKEHHE. Y4Yaliuecs IOJIKHBI
IIOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEICHUE MHOTIOUYJIEHOB BCET1a MOKHO IPEACTAaBUTH B
BHUJIE MHOTOWIeHA. J[EVCTBUS CIIOKEHUs], BBIYUTAHUA U YMHOXKEHUS MHOTOWICHOB BBICTYIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3a/IaHMSIX Ha NpeoOpa3oBaHusl LEIbIX BbIpakeHUu. [ToaTtomy
HELEJIECO00Pa3HO MEepPeXoJuTh K KOMOWHHUPOBAHHBIM 3aJaHMSIM MPEXKIE, YEM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3HOE BHUMAHHME B OJTOM TEME YIEIAETCS PA3JIOKEHUIO MHOTOYJIECHOB HAa
MHOXHUTEJIM C TIOMOLIBIO BBIHECEHUS 3a CKOOKM OOIIero MHOMHUTENS U C IOMOIIbIO
rpynnupoBkd. COOTBETCTBYIOIIME NPeoOpa3oBaHUs HAXOIAT LIMPOKOE MPUMEHEHUE Kak B
Kypce 7 Kjacca, Tak U B MOCIEAYIOIIMX Kypcax, OCOOEHHO B JIEUCTBUSAX C palMOHAIbHBIMU
TPOOSMHU.

B  ganHOM Teme  ydampecss  BCTPEUYArOTCA C  IOPUMEpPaMHU  MCIOJIb30BAHMS
paccMaTpuBaeMbIX MpeoOpa3oBaHUM MPHU PEUICHUH Pa3HOOOpPa3HBIX 3a/1ay, B YACTHOCTU MpHU
pEIIeHWH YpaBHEHHUHA. DTO MO3BOJISIET B XOJE H3YYEHHUS TEMbI MPOJOJKHTH paboTy IO
(GbOopMHPOBAHMIO YMEHHUS pellaTh YpaBHEHHS, a TaKXKe pelaTh 3aJaud METOAOM COCTAaBJICHUS
ypaBHEHHW. B 4MCIO ynmpaXHEHWH BKIIIOYAIOTCS HECJIOXKHBIC 3aJaHusl HAa JI0KA3aTEIbCTBO
TOXK/JECTBA.



@ opMyJIbI COKPAINIIEHHOT0 YMHOKEHHSI

®opmyisi (a-b)a+b)=a’-b?% (axbh)?=a’+t2ab+b% (ath)’=a®+3a’b+3ab’+
b%°, (@a+h) @+ ab+b?)=a®+b’ Ipumenenne Gopmyn COKpAIEHHOTO YMHOKCHHS B
peoOpa30BaHUAX BBIPAKCHUH.

Leab: BbIpabOTATh yMEHHE MPUMEHATH (GOPMYJIBI COKPAIICHHOTO YMHOXXCHHUS B
peoOpa3oBaHUsAX IICNbIX BBIPAKCHHH B MHOTOWICHBI M B Pa3jOXCHUM MHOTOWICHOB Ha
MHOXHTEJIH.

B nanHO#l Teme mpopomkaerca padora mo (GpopMHpOBaHHIO y OOYYAIOIIUXCS YMEHHS
BBIMOJIHATD TOX/IECTBECHHBIC MPEOOPA30BaHUS IEIbIX BhIpaKeHHH. OCHOBHOE BHUMAHHE B TEME
yaemsercs hopmynam (a - b)(a + b) =a® - b %, (a £ b)® = a’t 2a b + b°. Yuammecst 1omKHEI
3HaTh 3TH (HOPMYJIBI U COOTBETCTBYIOIIUE CIOBECHBIE (OPMYIMPOBKH, YMETh MPUMEHATH HX
KaK «ClIcBa HAIpaBO», TaK M «CIpaBa HajeBo». Hapsmy ¢ ykasaHHBIMH pacCMaTPHBAIOTCS
Take popmyist (a+ b)*=a®+3a°b+3ab*+b% (a+b) (a®* ab +b?) =a’+ b’. Oxnako onn
HAXOJMAT MEHbBIIEC TNPUMEHEHHE B Kypce, IMOJITOMY HE CJICAYeT H3JIMIIHE YBICKATHCS
BBIMOJIHEHUEM YIIPAKHEHUI Ha UX UCIIOJIb30BaHUE.

B 3akmrounTenbHONW YacTH TEMbl pacCMaTPUBACTCS NMPUMEHEHUE Pa3IUYHBIX MPUEMOB
pa3yioKEeHUs MHOTOYWICHOB Ha MHOYHTEIH, a TaKKe HMCIIOJb30BaHHE MPEOoOPa3OBaHUM IICIIBIX
BBIPKCHUH JIUISl pEIICHHSI ITUPOKOTO Kpyra 3aj1ad.

Cucrembl JIMHEHHBIX YPABHEHUH

Cucrema ypaBHeHuHM. PemieHue cuCTEMBI JBYX JMHEHHBIX YPABHEHHM C JBYMs
IIEPEMEHHBIMU M €70 TE€OMETPHUUYECKass MHTEpHpeTaus. Pemenne TEeKCTOBBIX 3a7ad METOJIOM
COCTABJICHHSI CUCTEM YPABHECHUI.

Heab: 03HaKOMUTH 00YYAIOLIUXCS CO CIIOCOOOM PEIICHUS CHCTEM JIMHEWHBIX YpaBHEHUHN
C JIByMsl NI€pEMEHHBIMH, BbIpAOOTAaTh YMEHHE PEIIaTh CUCTEMbl YPaBHEHUW U NMPUMEHSTHh UX
IIPU PEILIEHUU TEKCTOBBIX 3a4a4.

N3ydenune cucteM ypaBHEHUM pacmnpenensercss Mexay Kypcamu 7 m 9 xiaccos. B 7
KJIaCCE BBOJAUTCA IOHATHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMBI JIMHENHBIX YPABHEHUN.

N3noxxeHne HA4yMHAECTCA C BBEACHUA IIOHATHS («IMHEHHOE YpPaBHEHUE C JBYMs
IIEpEMEHHBIMUY. B cucreMy yNpa)kHEHUH BKIIIOYAKOTCS HECIOKHBIE 3aJaHUs Ha pPELICHUE
JIMHEWHBIX YPABHEHUMN C IBYMs IEPEMEHHBIMU B LIEJIBIX YUCTIAX.

dopmupyeTcsi yMeHue CTpouTh rpaduk ypaBHeHus ax + Dy=c, rue a#0 wm b#0, npu
pa3IMYHBIX 3HAYCHUAX a, b, c. BBemenue rpaduueckux oOpa3oB JaéT BO3MOXKHOCThH HATJISIHO
HCCIIEN0OBATh BOIPOC O YMUCJIE PELICHUM CUCTEMBbl ABYX JIMHEHMHBIX YPAaBHEHUW C JBYMs
nepeMeHHbIMU. OCHOBHOE MECTO B JIAaHHOW TEME 3aHUMAET M3YYEHHE AJITOPUTMOB PELICHUS
CUCTEM [IBYX JMHEHHBIX YpPaBHEHHUW C ABYMS IMEPEMEHHBIMU CIOCOOOM TOJICTAHOBKH U
croco0oMm ciokeHusi. BBeieHne cucTeM Mo3BOJISIET 3HAUUTENbHO PACIIUPUTH KPYT TEKCTOBBIX
3a/lay, penraeMbIX C MOMOIIbIO anmapara anreopbl. [I[puMeHeHrne cucTeM yIpollaeT Mpouecc
NepeBo/ia TaHHBIX 3a7]aui ¢ OOBIYHOTO SI3bIKa Ha S3bIK YPAaBHEHUH.

Pe3eps. IloBTOpenue
Hean: [ToBTOpenue, 06001IeHNE U CHCTEMAaTU3aINsI 3HAHUW, YMEHUI 1 HABBIKOB 32 KypC

anreOpsl 7 Kiacca.

8 kiacce



PannonasbHble Apo0U M UX CBOMCTBA
PanmonansHas 1podb. OCHOBHOE CBOMCTBO JpoOH, COKpaIlleHHE ApOoOeH.

. k
TO)KI[GCTBGHHBIC HpCO6p330BaHI/IH paduOHAJIbHBIX BBIPAKCHHH. CDYHKHI/IH y=— Hu CC
X

rpaduk.

OcHOBHasl 11e1b — BBIPA0OTATh YMEHUE BBINNOJIHATH TOXKIECTBEHHbBIE NMPEOOPa30OBaHMS
PalMOHAJIBHBIX BBIPAKCHUM.

Tak kak JeHCTBHS C pallMOHAIBHBIMU JPOOSMHU CYIIECTBEHHBIM 00pa3oM ONHUPAIOTCA Ha
JNEUCTBUA C MHOTOWICHAMHM, TO B Hayaje TEMbl HEOOXOJAMMO MOBTOPUTh C YYaIlIUMHCS
peoOpa3zoBaHUsl 1EIbIX BEIPAXKEHUH.

['maBHOE MECTO B JAHHOW TEME 3aHUMAIOT AJITOPUTMBI ACUCTBUI C OpO0sSMHU. Ydaluecs
JOJDKHBI TOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEACHUE M YaCTHOE APOOEi BCerna MO>KHO
MpEeACTaBUTh B Bue ApoOu. [IpuoOpeTaembie B JaHHOW TeME€ YMEHUS BBINOIHATH CIIOXKEHUE,
BbIUUTAHUE, YMHOXXEHHE WU JelieHue ApoOel SBISAIOTCA ONOPHBIMU B IpeoOpa3zoBaHMSIX
ApoOHbIX BbIpakeHuil. [loaToMy UM crienyer yaenuTh ocoboe BHMMaHMe. HenemnecooOpa3Ho
NEePEXO/IUTh K KOMOMHUPOBAHHBIM 33JJaHUSIM Ha BCE JIEHCTBUSA C APOOSIMU IPEKIE, YeM OYyIyT
YCBOEHBI OCHOBHBIE QJITOPUTMBL. 3aJaHUsl Ha BCE JEHUCTBUS C JApOOSMU HE JIOJDKHBI OBITH
W3JIMIIHE TPOMO3IKAMHU U TPYJOEMKHMH.

[Ipyn HaxoXJeHUM 3HAYEHUM ApoOel JaroTcsl 3aJaHusl Ha BBIUKCIEHHUS] C IOMOILBIO
KJIBKYJIATOpa. B HaHHOM TeMe pacIuupsiIOTCS CBEACHUSA O CTaTUCTUYECKUX XAPAKTEPUCTUKAX.
BBoauTcs noHATHE CPETHETO TAPMOHUYECKOTO PSAAA MOJIOKUTEIBHBIX YU CEL.

o k
N3yueHue TeMbl 3aBepIIAeTCs paCCMOTPEHUEM CBOMCTB rpaduka GQyHKIHHA Yy =—.
X

KBagpatHbie KopHH

[Tonsitie 00 uppanuoHanbHbIX uKciax. OOuMe cBeAeHUs O JACHCTBUTEIBHBIX UYHCIIAX.
KBaapatuerit kopens. [loHsTHE 0 HAX0XKICHUH TPUOTMHKEHHOTO 3HAYEHUST KBAAPATHOTO KOPHS.
CaoiicTBa KBaJpaTHbIX KOpHeH. [IpeoOpa3oBaHusi BBIPAKEHUM, COJEPXKAIIUX KBAJIPATHHIC
kopuu. DyHKIUA y =+/X ee CBOCTBA U rpaduK.

OcHOBHasi 11eJlb — CUCTEMAaTU3UPOBATH CBEJICHHS O PALMOHAIBHBIX YHUCIaX WM J1aTh
MpEACTaBIeHNEe 00 HWPpPAMOHAIBHBIX YHUCIAaX, PACHIMPUB TEM CaMbIM TOHSITHE O YHUCIIE;
BBIpA0OTaTh YMEHHE BBITIOIHATH MNPEOOpa3OBaHUsl BBIPAKECHUHN, COAEPXKAIIMX KBaJApaTHHIC
KOpHH.

B nmaHHON TeMe ywamumecs TMOJIY4YalT HAYaJIbHOE IIPEACTABIEHHE O IOHATHUH
nerctBuTenbHOoro yucna. C 3ToM 1enpto 0000IIAIOTCS M3BECTHBIE y4YalllUMCS CBEIAEHUS O
palMoHaNbHbIX 4Yuciaax. JUIsi BBEAEHUS TOHSATHS HMPPALMOHAIBHOTO YHMCJIA HCIOJIb3YETCS
WHTYWUTUBHOE MPEACTABICHUE O TOM, YTO KaXJbId OTPE30K UMEET JUIMHY M MOTOMY KaXKHOu
TOYKE KOOPJAMHATHOW TPSMOM COOTBETCTBYET HEKOTOpoe uyucio. Iloka3piBaeTcs, dYTO
CYIIIECTBYIOT TOYKH, HE UMEIOIINE PAIIMOHATLHBIX a0CITUCC.

[Ipu BBEACHNM MOHATUS KOPHS MOJIE3HO 03HAKOMUTD YUAIIUXCS C HAXOXKICHUEM KOPHEU
C IIOMOIIBIO KaJIbKYJISITOPA.

OcHOBHOE BHHMAaHHE YAENACTCS MOHATHIO apu(PMETHUYECKOTO KBAIAPATHOTO KOPHS U
CBOMCTBaM apu(PMETHUECKUX KBaJpaTHBIX KOpHEH. JlOKa3bIBAalOTCS TEOPEMBI O KOpHE W3

IPOU3BEJICHUA U JpoOH, a TakkKe TOXKAECTBO +a’ =|a|, KOTOpbIE IMOJIy4YaroT NPHMMEHEHHE B

Hp606p8,30BaHI/I$IX Bpr&)KCHHfI, COACPIKAIIKUX KBAaJAPAaTHBIC KOPHH. CHCHI/IaHLHOC BHHUMAaHUC
YACTACTCA OCBO60}KI[6HI/IIO OT UPppaAlIMOHAJIbHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHHAX BHUOA

e _a
NCREENCENGY

YMeHue HpCO6p330BLIBaTL BbIpAXKCHHUA, COACpKAINMEC KOPHH, YacCTO



HCIIOJIB3YETCsl KaK B CaMOM Kypce anreOphl, TaK M B Kypcax T€OMETpHH, alreOpbl W Hadal
aHanus3a.

[Iponomxkaercs pabota mo pa3BUTHIO (YHKUIHUOHAIBHBIX MPEACTABICHUNA YYalllUXCH.
PaccMarpuBaioTcss yHKIHS y=+/x, ee cBoiicTBa u rpaduk. IIpu usydeHnu GpyHKIMH Yy = /X
IIOKa3bIBAETCS €€ B3aMMOCBS3b ¢ QyHKIHEH y =X, rae X > 0.

KBaaparHbie ypaBHeHus1

KBagpaTtHoe ypaBHenne. dopMyna KOpHEHM KBaJIpaTHOrO YypaBHEeHuUs. Pemienue
pallMOHANBHBIX ypaBHEHUW. PemeHue 3amad, NpUBOASAIIMX K KBAApPATHBIM YPaBHECHHUSIM H
MPOCTEUIIINM PAlMOHATBHBIM YPaBHECHUSIM.

OcHoBHa4 11eJib — BbIpabOTaTh YMEHUS peliaTh KBaJpaTHbIE YPABHEHUS] U MPOCTEUIINE
palMOHAIIbHBIC YPABHEHUS U IPUMEHSTh X K PEIICHHIO 3a/1a4.

B Hauanme TeMbl NpPUBOIATCS NMPUMEPHI PELICHUS HEMOJIHBIX KBAJPATHBIX YPaBHEHUIA.
DTOT MaTepual CHCTEMAaTU3UpyeTcs. PaccMaTpuBarOTCA aJITOPUTMbl PELICHHS HEMOIHBIX
KBaJIpaTHBIX YPAaBHEHUH Pa3JIMYHOrO BUA.

OCHOBHOE BHUMAaHUE CIEAYET YJIEIUTh PEIICHUIO YPAaBHEHUI BUa ax’ +bx + ¢ =0, re
a # 0, ¢ ucnonb3zoBanueM ¢GopMmyiabl KopHed. B nmaHHOW Teme ydamiuecss 3HAKOMATCS C
dbopmynamu Buera, BhIpaKarOIMMU CBS3b MEXAY KOPHSMH KBaJApAaTHOTO YpPaBHEHHUS U €T0
ko3pdunrentamMu. OHU UCHONB3YIOTCS B JaJbHEHIIEM MPU JI0KA3aTEIbCTBE TEOPEMBI O
Pa30KEHNH KBAAPATHOTO TPEXUJICHA HA TMHEWHBIE MHOKHUTENH.

VYyammecss OBIIaJeBalOT CHOCOOOM pelIeHUsT JIPOOHBIX pPAlUMOHAIBHBIX YPAaBHEHHIA,
KOTOPBIA COCTOMT B TOM, YTO PENICHUE TAaKUX YPABHCHUN CBOJUTCS K PEIICHUIO
COOTBETCTBYIOIIUX LEIBIX YPABHEHUH C MOCIEAYIOIIUM UCKIIFOYEHUEM MMIOCTOPOHHUX KOPHEU.

N3ydyeHne NaHHOM TEMbI MO3BOJISET CYLIECTBEHHO PAaClIMPUTH amlapar ypaBHEHU,
HCHOJIB3YEMBIX IS PELICHUSI TEKCTOBBIX 3a/1a4.

HepaBencTBa

HucnoBble HEpaBEHCTBA U X CBOMCTBA. [I0UsIEHHOE CIIOKEHUE U YMHOKEHUE YUCIOBBIX
HepaBeHCTB. [lorpenmHocTh U TOYHOCTH TpUOIMKeHUs. JIMHEHble HepaBEHCTBA C OJHOMN
MEPEMEHHON U UX CHUCTEMBI.

OcHOBHasl 11eJib — O3HAKOMHThH Y4YalllUXCSl C NMPUMEHEHUEM HEPABEHCTB ISl OLEHKHU
3HAUYEHUW BBIPAKECHUW, BBIPA0OTaTh YMEHUE pellaTh JIMHEWHbIE HEPaBEHCTBA C OJHOMU
MEPEMEHHON U UX CUCTEMBI.

CBoiicTBa YHCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pPELICHUE
JIMHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. TeopemMbl O TOWIEHHOM CIIOXKEHUH W
YMHOKEHUH HEPABEHCTB HAXOAAT MPUMEHECHUE TIPY BHIMIOJHEHUH MPOCTEHIINX YIPAXKHEHUNA HA
OIICHKY BBIP@XXCHUM MO METOIy TpaHuIl. BBOISTCS TOHSATHS aOCOMIOTHOM MOTPENTHOCTH U
TOYHOCTHU TIPUOIINKEHUS, OTHOCUTEIHLHOM MOTPEITHOCTH.

YMeHusT TpOBOJIUTH JCAYKTUBHBIE PACCYXICHHUS MOJYYalOT pAa3BUTHE KaK MPHU
JIOKA3aTeNbCTBAX YKA3aHHBIX TEOPEM, TAK U IIPU BBIMIOJHEHUH YIIPAKHEHUN HA JOKA3aTEJIbCTBA
HEPABEHCTB.

B cBs3u ¢ penmieHneM JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOU NAETCS IOHSTHE O
YUCJIOBBIX  TMPOMEXKYTKaX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHUS U O0O3HAYCHUS.
PaccMOTpeHno cHCTEM HEPABEHCTB C OJHOM IMEPEMEHHOM MNPEAIIECTBYET O3HAKOMIICHUE
y4aluxcs ¢ MOHATHUSIMU NIepecedeHrs U 00bEIUHEHUS] MHOYKECTB.

[Ipu pemieHMM HEPABEHCTB HCHOJIB3YIOTCA CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bICHSIIOTCA Ha KOHKpPETHhIX MpuMmepax. Ocoboe BHUMaHHUE CIEAYeT YAEIUTb
0TpabOTKEe YMEHHS pelllaTh MPOCTEUIIMe HEPaBeHCTBA Buaa ax > b, ax < b, ocranoBuBIIUCH
crenuaibHO Ha ciayvae, korna a < 0.

B 310l Teme paccMaTpuBaEeTCs TaKK€ PELICHHE CUCTEM IBYX JUHEWHBIX HEPABEHCTB C




OJHOM MEPEMEHHOMN, B YACTHOCTH TAKHX, KOTOPBIEC 3alIMCAHbI B BUJIE IBOMHBIX HEPABEHCTB.
CreneHs ¢ HeJIbIM NMOKa3aTeIeM. JJIeMEHThI CTATUCTUKHI

Crenenp ¢ UOeIbIM TIOKa3aTeneM U ee cBoicTBa. CTaHAapTHBIM BUJ YHCIA.
[TpuGauKeHHBIN BHIYUCICHUS.

OcHoBHas 11eJIb — BbIPAOOTAaTh YMEHHUE IPUMEHATh CBOMCTBA CTEMEHU C IEJIbIM
MOKa3aTesieM B BBIYUCIICHUSIX U MPE0oOpa30BaAHUSIX.

B »st0ii Teme QopmynupyroTcsi CBOWCTBA CTENEHU C II€JIBIM [OKa3aTenemM. Meton
NIOKa3aTeIbCTBA O3TUX CBOWCTB TMOKAa3bIBAETCS HA NPUMEPE YMHOKEHHUS CTEIEHEW ¢
OJIMHAKOBBIMM OCHOBaHMSIMHU. JlaeTcsi TOHATHE O 3alMCH 4YWCIa B CTAHAAPTHOM BUJIE.
[IpuBonATCS TpUMEPHI UCIIOIB30BaHUSI TAKOM 3amucu B (U3UKE, TEXHUKE U JAPYTUX O0JACTAX
3HAHUM.

9 ki1ace
CaoiicTBa pynkuui. KBagparnunas pyHkumus

Oyukuusa. CpoiictBa ¢QyHkuuid. KBaapaTHbelii TpexwieH. PasznoxeHue KBaapaTHOTO
2 . N
TpexwieHa Ha MHOxwuTenu. OyHknusa y = ax“+ bx + ¢, eé coiicTBa u rpaduk. HepaBeHncTna
BTOPOM CTEINEHHU C OJHON NEPEMEHHON. MeTOo MHTEPBAJIOB.

Henab: pacmupuTh CBEACHHS O CBOWCTBaX (YHKIMM, O3HAKOMHUTH OOYYalOIIUXCA CO

CBOMCTBaMM U TpapuKOM KBaJgpaTUYHOW (GYHKIUH, CHOPMUPOBATH YMEHHE pEIlaTh
2 2

HEpaBeHCTBa BHja ax + bx + ¢>0 ax“+ bx + ¢<0, rue a=0.

B Hauane TeMbl cHCTeMaTU3HpYIOTCS cBeAeHHMs O (yHKuuax. IloBTOpsItOTCS OCHOBHBIE
MOHATHUS: (PYHKUHMSA, apTyMEHT, 00JacTh ompenenaeHust PyHKuuu, rpa@uk. JlaroTcs moHsATUs o
BO3pAacTaHUU U yObIBaHUM (YHKIUH, TPOMEXKYTKaX 3HAKOIIOCTOSHCTBA. Te€M caMbIM co37aeTcs
0a3a JJ1s1 yCBOEHUSI CBOMCTB KBaIPATUYHOW M CTENEHHOM (DYHKILIMI, a TakKe [l JalbHEHIIero
yray6nenuss (QyHKUMOHAJIBbHBIX NPEICTABICHUN NpU HU3YyYEHUH Kypca anreOpsl M Hayall
aHanu3a.

[ToaroTOBUTENBHBIM IIATOM K M3YYEHUIO CBOMCTB KBaJpaTUYHOW (DYHKIIUU SIBISIETCS TaKKe
pPacCMOTPEHHUE BOMNPOCAa O KBAJAPATHOM TPEXWICHE M €r0 KOPHSX, BBIICICHUHU KBaJapara
JBYYJICHA U3 KBAJAPATHOIO TPEXUJICHA, PA3JI0KEHUH KBAaAPATHOIO TPEXWICHA HA MHOKUTEIIU.

N3yuenune kBagpaTUIHON (PYHKITUU HAUMHACTCS C pACCMOTPEeHUS QyHKIIUU Faxz, €€ CBOUCTB U
ocoOeHHOCTeN rpaduka, a TakKe APYTrUX YACTHBIX BUIOB KBAaAPATHUHON QPYHKIUU — (QYHKUUU
y=ax’+n, y=a(x-m)>. DTH CBeJICHHs HCIIOIB3YIOTCS MPH M3YUCHHH CBOMCTB KBAAPATHUYHOM
dyHKIEE 06mero Brga. BaxkHo, 4ToObI 06yYaromIHecs MOHSUTH, 9To rpaduk QYHKIHH y = ax’+
bx + ¢ MOXeT 6bITh MOTydeH U3 rpaduKa QYHKIHHE y = ax°C MOMOMIBIO JABYX MapajiedbHbIX
neperocoB. [Ipuémer moctpoenus rpaduka GyHKIuH y = ax’+ bx + ¢ orpabarsBaroTCs Ha
KOHKpPETHBIX mpumepax. [Ipu 3Tom ocoboe BHMUMaHHE CIEAYeT yAenuTb (OPMHUPOBAHUIO Y
oOydaroluxcsi YMEHHUsI YKa3blBaThb KOOPAMHATHI BEPIIMHBI Mapadojbl, €e OCh CUMMETPUH,
HaIpaBJeHUE BETBEU MMapadoIIbl.

[Ipu u3ydyeHun 3TOM TEeMbl HajibHEWINEE Pa3BUTHUE IMOIYYaeT YMEHUE HAXOJIUTh MO Tpaduky
MPOMEXYTKH BO3pacTaHus U yObIBaHUS (PYHKIIMH, a TaK)Ke MPOMEKYTKH, B KOTOPBIX (PyHKIIHS
COXPAaHSET 3HAK.

o 2 2

dopmHUpoBaHUE YMEHMI pelaTh HepaBeHCTBA Buaa ax + bx + ¢>0 ax“+ bx + ¢<0, rae a=0,
OCYUIECTBJISIETCS ¢ OMOPOI Ha CBeleHUsA O rpaduke KBaApaTU4HON (yHKIMU (HArpaBiIECHUE
BeTBel 1apaboJIbl €€ PACIIONIOKEHHE OTHOCUTEIIEHO 0cuOX).



O6yan01uHec51 S3HAKOMATCA C MCTOJOM MHTCPBAJIOB, C IIOMOIOBIO KOTOPOro peHIaArOTCA
HCCJIOKHBIC pAIlMOHAJIbHBIC HCPABCHCTBA.

OGy4aromuecs 3HAKOMATCS CO CBOMCTBAMHU CTENEHHON ()YHKIMHU y=X TIPY YETHOM ¥ HEYETHOM
HaTypaJIbHOM Moka3atesne N.. BBoauTcs noHatue KOpHs N-i cteneHu. O0yyaronecst 10JKHbI

o 3/ 4
MOHMMaTh cMbICH 3amuceil Buga v-27, Y81, Omn [OJTy4YaroT IMPEICTaBICHUE O HaXOXKJICHUU
3HAYCHUN KOPHSA C MOMOIIBIO KaJbKyJIsATOpa, MPHUYEM BBIPAOOTKAa COOTBETCTBYIOIIUX YMEHUIA
He TpeOyeTcsl.

YpaBHeHUS U HEPABEHCTBA € OHOM NepeMeHHOM

Lenble ypaBHEHMs. YpaBHEHUE C JABYMS MEpeMEHHBIMH U ero rpapuk. CUCTeMbl ypaBHEHHH
BTOPOM cTeneHu. Pelienre 3a1a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUN BTOPOM CTEIIEHHU.

Hean: cucremMaru3upoBaTh U 00OOUIUTH CBEICHUS O PEIICHUM IENBIX C OJHOW MEpPEeMEHHOM,
BripaboTtath yMeHue penaTh MpoCTEeHIlne CUCTEMBI, COIEpKAIIe YpaBHEHHE BTOPON CTEIEHU
C JBYMS NEPEMEHHBIMHU, U TEKCTOBBIC 3aJa4M C IOMOIILIO COCTABJIEHUS TAaKUX CUCTEM;
BBIPabOTaTh YMEHUE PEIIaTh MPOCTEHIIINE CUCTEMBI, COJIEpKAIINE YpaBHEHUE BTOPOM CTEIIEHU
C ABYMSI IEPEMEHHBIMU, U TEKCTOBBIC 337]a4H C TIOMOIIbIO COCTABIICHUS TAKUX CUCTEM.

B aT0li Teme 3aBepuIaeTcs U3y4yeHHE palMOHAIBHBIX YPABHEHHUN C OJJTHOM NTEpEMEHHON. B cBs3M
C 3TUM MPOBOAUTCS HEKOTOpPOE 00001IIeHre U yriyOsaeHue cBefieHui 00 ypaBHeHuUsX. BBoasTcs
MOHATHUS 1IEJIOT0 PALMOHAJIBHOTO YpaBHEHHsS U ero crteneHu. OOydarouiuecss 3HaKOMSTCS C
pELICHUEM YPAaBHEHHMH TPEThEH CTENEHW M YETBEPTOM CTENEHHM C MOMOILBIO PA3JIOKEHUS Ha
MHOKUTEIM M BBEJCHUS BCIIOMOTraTeNIbHOM mepeMeHHo. MeTon perieHus ypaBHEHUM MyTeM
BBEJICHHS BCIIOMOT'aTEJIbHBIX MEPEMEHHBIX OyAEeT IIMPOKO MCIOJb30BAaThCS JajlbHEHIIEM MpU
pEIIEHNN TPUTOHOMETPUUECKHUX, JTOrapu(PMUUYECKUX U APYTUX BUIOB ypaBHEHUH.

B nanHoil TeMe 3aBepiiiaeMcsi U3y4eHUE CUCTEM YPaBHEHUM C IBYMs.IIEpEMEHHBIMU. OCHOBHOE
BHUMAHUE YAENISETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPABHEHUM TEPBOM CTEIECHH, A JIPYTroe
BTOpO#l. M3BecTHBII 0Oy4arIMMCsA CrMoco0 TOACTAaHOBKM HAXOJIWUT 37eCh JajbHEnIee
MPUMEHECHUE M TIO3BOJISIET CBOJUTH PEIICHUE TaKUX CHUCTEM K PEHIEHUIO KBaAPATHOTO
YpaBHEHHUS.

O3HakoMJIeHHE OOYyYarolmMXCcsl ¢ MPUMEpPAMH CHUCTEM ypPaBHEHUM C JBYMs NEPEMEHHBIMU, B
KOTOpbIX 00a YypaBHEHHsS] BTOPOW CTEMEHH, JOJKHO OCYIIECTBISTHCA C JOCTaTOYHOU
OCTOPOKHOCTBIO M OTPAHUYUBATHCS MTPOCTEUIIIMMHU PUMEPAMHU.
[IpuBiieueHre W3BECTHBIX OOyYarOMMMCS TpauKOB TO3BOJSET MPHUBECTU MPUMEPHI
rpaduueckoro perieHus cucteMm ypaBHeHUH. C MOMONIBIO TpadUUYECKUX MPEeCTaBICHUN
MOXXHO HarJIsiJHO TIOKa3aTh OOYYaroUIMMCs, 4YTO CHCTEMbI JBYX YypaBHEHUU C AByMs
MEPEMEHHBIMU BTOPOM CTEIEHU MOTYT UMETh OJIHO, JBA, TPH, YETHIPE PEIICHUSA WM HE UMETh
PELICHUMN.

Pa3paboTanHbiii MaTeMaTUYeCKHUil ammapaT IMO3BOJISET CYIIECTBEHHO PACIIMPHUTH KiIacce
COAEpKATEJbHBIX TEKCTOBBIX 3a]1a4, PEIIAEMbIX C IOMOIILIO CUCTEM YPABHEHUH.

YpaBHeHUs U HEPABEHCTBA C JIBYMSI llePeMEHHbIMU

VYpaBHeHue ¢ AByMs IepeMeHHbIMU U ero rpaduk. ['paguyeckuit cnocod pelieHus cucTem
ypaBHEHHI. PelieHue CHCTEM ypaBHEHHM BTOpPOM creneHu. PemeHue 3amad ¢ MOMOIIBIO
CHUCTEM ypaBHEHHH BTOPOU CTETICHU.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas MPOrpPeccuu
ApudmeTtnueckas M TeoMmMeTpuyeckas mnporpeccud. Dopmynbl N-ro 4YjieHa M CYMMBI



NEPBLIX N YICHOB IIPOrpECCHUMU. beckoHneuHo y6I>IBa}0HIa$I reoMeTpHUICCKas IMMporpeCcCusi.

Hean: nate nouatus o0 apuPMETHUECKON UM TeOMETPUUYECKOW MPOTrpeccHsx Kak UYHUCIOBBIX
MOCIIEAOBATEIBHOCTAX 0COOOTO BU/A.

[Ipu n3ydyeHnn T€Mbl BBOAUTCS MOHATHE MOCIEI0BATEIbHOCTH, Pa3bICHIAETCS CMBICI TEPMHHA
«N-i 4IeH TOCIeI0BaTENbHOCTH», BBIPAOATHIBAETCS YMEHHE HCIIOJIb30BATh HWHAECKCHOE
o00O3HaueHne. OTH CBEJAEHUS HOCAT BCIOMOIATENIbHBIA XapakTEp M HUCIHOJIB3YIOTCS IS
U3Y4YEHUS apU(PMETUUECKON U T€OMETPUUECKON MPOTrPECCUi.

Pabota ¢ ¢gopmynamu N-To 4YjieHa U CyMMBI MEPBBIX N YJIEHOB MPOTPECCHl, MTOMHMO
CBOEr0 OCHOBHOI'O HAa3HAYEHMs, IT03BOJIIET HEOAHOKPATHO BO3BpAIAaThCA K BBIYMCIICHUAM,
TOKJIECTBEHHBIM MTPEOOPa30BaHUSAM, PEIICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapaKTepUCTUYECKHE CBOMCTBA apU(PMETUYECKOM M TIE€OMETPUYECKOU
IIPOrPECCHIA, YTO IO3BOJISET PACIIUPUTE KPYT IIPEAJIaracMbIX 3a/1a4.

J1IeMeHTbI KOMﬁl/IHaTOpI/IKI/I H TEOPpUHN BepOHTHOCTeﬁ

KomOuHaropHoe mnpaBuio yMHOXeHUdA. llepecTaHOBKHM, pa3MENIeHUs, COYETAHMS.
OTHOCUTENbHAS YACTOTA U BEPOSTHOCTD CIIy4aliHOTO COOBITHS.

IIe.m;: O3HAKOMUTDH 06yqa}011mxc;1 CIIOHATHAMHU IICPCCTAHOBKH, PA3MCIICHUA, COUYCTAHHA U
COOTBCTCTBYIOIINMU (I)OpMy.TIaMI/I JJIL 110A4CY€Ta MX 4YMClJia, BBCCTH ITIOHATHA OTHOCHUTEIbHOM
YaCTOThI 1 BCPOATHOCTH cnyqaﬁHoro COOBITHS.

N3yyenue TeMbl HAUMHACTCS C PEIICHUS 3a7]a4, B KOTOPBIX TpeOyeTcsl COCTAaBUTh T€ WM UHbBIC
KOMOMHAIIMK 3JIEMEHTOB . MOJICUMTAThUX 4YMCIO. Pa3zbicHsieTcs KOMOWHATOPHOE MPaBUIO
YMHOXEHHUSI, KOTOPOE UCIIOIHATCS B JAJIbHEHIIEM MpU BbIBOAE (PopMys JJjIsl MoJcuéTa 4uciia
MEePECTAaHOBOK, pa3MeIlleHnii U codeTtanuid. [Ipu u3ydeHun MaHHOTO MaTepuaia HeoOXOIUMO
o0OpaTUTh BHMMaHHE OOYYAIOUIMXCS Ha Pa3juvMe MOHATUN «Pa3MEIICHHE» U «COYETAHHEY,
chopMHUPOBATh Y HUX YMEHHUE OMPEENATh, O KAKOM BUE KOMOMHAIINI HIET peUb B 3aja4e.

B nanHOil TemMe oOyuarommMecss 3HAKOMSITCS C HayaldbHBIMH CBEJICHUSMH U3 TEOPUHU
BEpOsITHOCTEH. BBOASTCS MOHATHUS «ClaydallHOE COOBITHE», «OTHOCUTENIbHAs YacTOTay,
«BEPOATHOCTH CIYYalWHOTO COOBITHS». PaccmaTpuBaroTCs CTaTUCTUYECKHM M KJIACCHUYECKUI
MOAXO/Abl K OMPEACIICHUIO BEPOSITHOCTH CIIy4ailHOro coObIThsA. BaxxHo oOpaTuTh BHUMaHUE
00y4Jaromuxcst Ha TO, YTO KJIACCUYECKOE OMpeAeICHUE BEPOSATHOCTH MOKHO MPUMEHSTh TOJBKO
K TaKUM MOJICTISIM PEATbHBIX COOBITHIA, B KOTOPBIX BCE UCXOIBI SIBIISIIOTCS PABHOBO3MOKHBIMH.

IToBTOpEeHME

Hean: IloBTOopenue, o000IMeHNe W cUCTEMaTU3aIUsl 3HAHWM, YMEHUW W HABBIKOB 3a KypC
anreOpbl OCHOBHOM 00111€00pa30BaTEeIbHON IIKOJIBI.

Iliianupyemblie pe3yabTaThl 0CBOCHUA Y4eOHOI0 Kypca
PanyonansHb! € yncia
BrinyckHUK Hay4uuTCS:
1) moHMMaTh 0COOCHHOCTH JIECITUIHON CUCTEMBI CUMCIICHUS;
2) BIaJ€Th MOHATUSAMH, CBI3aHHBIMHU C JIETUMOCTBIO HATYPAIbHBIX YUCET;

3) BbIpaXkaTh YKCia B 3KBUBAJICHTHBIX (popMax, BbIOMpasi Haubosee NoAXO0AsIIyIo B
3aBUCUMOCTH OT KOHKPETHOM CUTYyallH;



4) cpaBHUBATh U YIOPSIOYMBATH PALIMOHATILHBIE YMCTIA;

5) BBINONHATH BHIYUCICHUS C PAllMOHATIBHBIMU YUCIAMH, COUYETasl yCTHBIE U TMCbMEHHbBIE
IIPUEMBI BBIYMCIICHUN, TPUMEHSTH KAIBKYJISATOD;

6) HCII0JIb30BATh HOHATHUA U YMCHUA, CBA3AHHBIC C IIPOINMOPIHOHAJILHOCTBIO BEJINYNH,
IMPOOCHTAMHU B XOAC PCHICHUA MATCMATHYCCKHX 3aaa4 U 3a/1a4 U3 CMCIKHBIX ITPEAMETOB,
BBIIIOJIHATD HECIIOKHBIC IIPAKTHYCCKHC paC‘IéTLI.

BBIHYCKHI/IK IIOJIY4YHUT BO3MOXXHOCTB.

7) ITO3HAKOMMUTBCA C ITIO3UMITMOHHBIMU CUCTEMAMHU CUHNCICHUSA C OCHOBAHUAMM, OTJIMYHBIMU OT

10;
8) yriyOuTh M pa3BUTH MPEACTABICHUS O HATyPATbHBIX YHCIaX U CBOMCTBAX JCITMMOCTH;
9) HayYUTBHCS UCIIOJIH30BATh MPUEMBI, PAIUOHATIU3UPYIOIITUE

BBIYHCJICHHUS, IPUOOPECTH MIPUBBIYKY KOHTPOJIMPOBATH BEIYUCIICHUS, BRIOHUPAs TTOAXO SN
JUISl CUTYyaIlMy CIoco0.

JIeiICTBUTEIBHBIC YHCIIA
BrIinyCKHUK Hay4dnuTCA:
1) ucnosib30BaTh HaYaNbHbBIC MTPEJCTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCET;
2) BIaJIeTh MOHATHEM KBaJIpaTHOT'O KOPHSI, IPUMEHSTh €T0 B BEIYUCICHUSX.
BpInyCKHUK OTYYHUT BO3MOKHOCT!

3) pa3BUTH NMPECTABICHUE O YKCIIC U YUCIOBBIX CUCTEMAaX OT HATYpaIbHBIX J10
JNEVUCTBUTEIILHBIX YHUCEN; O POJIM BHIYMCICHUN B YEJIOBEYECKOW MPAKTHUKE;

4) pa3BUTh U YIIIyOUTh 3HAHUS O JECATUYHOMN 3aIIUCH JIEHCTBUTENIBHBIX YK CEN (MIEPUOIUUYECKUE
Y HENEepUOIUYECKUe Jpoon).

N3mepenusi, mpuOIMKeHUsl, OIEHKH
BpinyCkHUK Hay4uuTCS:

1) ucnosib30BaTh B XOJ€ PEIICHUS 3a/1a4 3JIEMEHTAPHbBIE MTPEACTABIICHHS, CBA3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYMH.

BbInmyCKHUK NOJIyYUT BO3MOKHOCTB!

2) MOHSATH, YTO YUCJIOBHIE TAHHBIC, KOTOPBIE UCTIOIB3YIOTCS JIJISl XapaKTEPUCTUKU OOBEKTOB
OKPYXKAIOIIET0 MHUPA, SBISIOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMH, YTO TI0 3aIUCH
MPUOIMKEHHBIX 3HAUCHUN, COIEPKAIIMXCA B UHPOPMAITMOHHBIX UCTOYHUKAX, MOKHO CYIUTh O
MOTPENTHOCTH TTPUOJIMIKEHNS;

3) NOHSATH, UTO MOTPEIIHOCTh PE3YJIbTATAa BHIYUCICHUH JI0JKHA OBITh COM3MEPUMA C
MTOTPEIIHOCTHI0 UCXOIHBIX JAHHBIX.

AnreOpanyeckre BbIpaKeHHs
BrInmyckHUK HayduTCs:

1) BnageTh MOHITHIMU KTOXKIAECTBOY, KTOXKICCTBEHHOE MPE0oOpa3OBaHKE), PEIIaTh 3a/1auH,
cozepxkaiire OyKBeHHbIE JaHHbIE; padoTath ¢ (hopMyIamu;



2) BBINIOJHATH NPE0OPA30BaHUS BEIPAKECHUI, COAEPHKAIIMX CTEIIEHU C UEIbIMU MTOKA3ATEISIMU U
KBaJPAaTHBIE KOPHU;

3) BBINOJHATH TOX/JIECTBEHHBIE IPEOOPA30BaHUs PALlMOHAIBHBIX BBIPAKEHUI HA OCHOBE
MpaBWJI ACHCTBUI HaJ MHOTOWIEHAMH U anreOpandecKuMu ApoOsiMH;

4) BBIIOJHATH Pa3I0KEHUE MHOTOUYIEHOB HA MHOXKHUTEIIH.
BpIMyCKHUK NOJIyYUT BO3MOKHOCT:

5) Hay4UTHCS BBINOIHATH MHOTOIIATOBBIE IPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAXKECHHI,
OPUMEHSS IIUPOKUN HAOOp CIIOCOOOB U MPUEMOB;

6) IPUMEHATH TOKIECTBEHHbIE IPEe0OPaA30BaHUS IS PELICHUS 3aa4 U3 PA3IUYHBIX Pa3JIeioB
Kypca (HanpuMmep, sl HaXOXKACHHUSI HanOOJBIIIET0/HAMMEHBIIIETO 3HAYCHHSI BBIPAKECHU ).

YpaBHeHus
BpinyCkHUK Hay4uuTCS:

1) pemiath OCHOBHBIE BUbI PAIIMOHAIILHBIX YPABHEHUHN C OJTHOM MEPEMEHHON, CUCTEMBI JIBYX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU;

2) NOHUMAaTh YPAaBHEHHE KaK BaKHEUIIIYI0O MATEMAaTUUECKYIO0 MOJIEb JJIsl ONIMCAHUS U U3yUCHUS
Pa3HOOOpa3HBIX PeabHBIX CUTYaLIMM, pelllaTh TEKCTOBBIC 3a/1a4M AJIreOpandeckKuM METO/I0M;

3) npuMeHsTh rpaduuecKue IpeICTaBICHUs ISl KCCIIEIOBAHUS YPaBHEHUH, HCCIICIOBAHUS U
pELIEHUs CUCTEM YPABHEHHM C IByMsI IEPEMEHHBIMH.

BBIHYCKHI/IK IMOJIY4YHUT BO3MOKHOCTD:

4) oBnazieTh cIeUaIbHBIMU MPUEMAMU PEIICHUSI YPABHEHHUN U CUCTEM YPaBHEHU; YBEPEHHO
MIPUMEHSTH arnapaT ypaBHEHUN JIsl pelieHus: pa3H000pa3HbIX 3a/1a4 U3 MAaTEMAaTHKH,
CMEXKHBIX IPEAMETOB, IPAKTUKH;

5) mpuMeHsATh TpadruecKue IpeCTaBISHUS sl HCCIICOBAHUS YPAaBHEHHH, CHCTEM
ypaBHEHUH, cofiepKalux OyKBEHHBIE KOI(DPUITUEHTHI.

Hepasencrtaa
BpinyCkHUK Hay4uuTCS:

1) IMOHUMATb U IIPUMCHATb TCPMHUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHNCM
HCPABCHCTBA, CBOMCTBA YHCJIOBBIX HCPAaBCHCTB;,

2) pewiaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CUCTEMBbI; pellaTh KBapaTHbIE
HEPABEHCTBA C ONMOPOM Ha rpaduuecKue MpeICcTaBICHMs;

3) NpUMEHSTH amnmnapaT HEpPaBeHCTB AJIs PEIICHUS 3a]a4 U3 Pa3IMYHbIX pa3eioB Kypca.
BBIITyCKHHK NOJyYHUT BO3MOKHOCTh HAYUUTHCA:

4) pa3HOOOpa3HBIM MPUEMaM JJOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO PUMEHSTh anmapar
HEPABEHCTB JIJIs1 PEIICHUSI Pa3HOOOPA3HBIX MATEMATHUYECKUX 3a/1a4 U 3aa4 U3 CMEKHbBIX

MPEMETOB, MPAKTUKH;

5) npuMeHsTh TpaduIeCcKue MPEACTABICHUS AJIs UCCICOBAHNS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJIEPKAIIUX OYKBEHHBIE KOO (PUITUEHTHI.

OcHoBHBIE TOHATUS. YKClIOBbIE QYHKIUN



BbINyCKHUK HAy4UTCA:

1) moHUMATh ¥ UCIIOJIb30BaTh QYHKIIMOHAIBHBIC ITOHATHUS U SA3BIK (TEPMUHBI, CHMBOJIMYCCKUC
0003HaYCHUA);

2) cTpouTh rpauKu JIeMEHTapHBIX (PYHKIWH; UCCIIE0BATh CBOMNCTBA YMCIOBBIX (PYHKIIMNA Ha
OCHOBE M3yUY€HUs IOBEJICHUS UX IPA(PUKOB;

3) noHnMaTh (PYHKIUIO KaK BA)KHEHUIITYIO MAaTEMaTUYECKYIO MOJEIb JJIsl OMMCAHUS [TPOLIECCOB
U SIBJICHUH OKPYKAIOIIET0 MUpPa, IPUMEHATh (DYHKIIMOHAIBHBIN SI3bIK JJIS1 ONIMCAHUS U
MCCJIETOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BEITMYUHAMH.

BI)IHYCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTHCA:

4) NpoBOIUTH UCCIEAOBAHUS, CBA3aHHBIC C U3YUECHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C
UCIIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE TPa(UKOB U3YUYECHHBIX (PYHKIIUN CTPOUTH OoJiee
C0HbIe rpaduKu (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTHIMIY TOYKAMH U T. I1.);

5) ucnosib30BaTh (YHKIHOHAIBHBIEC MPEACTABICHUS U CBOMCTBA (QYHKUUN JIsl pELIECHUS
MaTeMaTUYECKUX 3a7a4 U3 Pa3jIMYHbIX pa3/iesioB Kypca.

YucioBble NOCIEN0BATEIBHOCTH
BhIlyCKHUK HAy4UTCA:

1) moHUMAaTh ¥ UCIIOJIL30BATh S3bIK MOCJIEI0BATEILHOCTEHN (TEPMUHBI, CHUMBOJIIUYECKHE
0003Ha4YeHU);

2) NIpUMEHATH (POPMYJIbI, CBA3AHHBIE C APUPMETUUECKON U T€OMETPUUECKON MPOTrPECCUSIMU, U
anmnapar, c(OpMUPOBAHHBIN MTPU U3YUYEHHUH IPYTUX Pa3IeNoB Kypca, K pEUIEHUIO 3a/1a4, B TOM
YHUCJIE C KOHTEKCTOM U3 PEaJbHOM KU3HHU.

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUHUTBCA:

3) pemiaTh KOMOMHUPOBAHHBIE 33/1a4U ¢ MPUMEHEHUEM (POPMYII N-T0 WIeHA U CYMMBI MIEPBBIX N
YJICHOB apu(METUUECKON U TEOMETPUUECKOM MPOrpeccuii, MPUMEHSS ITPH ITOM armapar

YPaBHEHUI U HEPABEHCTB;

4) noHUMAaTh apUPMETHUECKYIO U T€OMETPUUECKYIO MMPOTrpecCun Kak (yHKIIMN HATypajIbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETUUECKYIO TPOTPECCHUIO C JIMHEUHBIM POCTOM, T€MEPUUYECKYIO C
HKCIIOHEHIIUAJIBbHBIM POCTOM.

OmnucarepHas CTaTUCTHUKA

BBIHYCKHI/IK HAY4YUTCs UCIIO0JIb30BAaTh HpOCTefIIHI/Ie CITOCOOBI NpcaACTaBJICHUA U aHAJIN3a
CTaTUCTHUYCCKHNX NAaHHBbIX.

BbIIyCKHHUK OJYYUT BO3MOKHOCTh IPUOOPECTH NMEPBOHAYAIBHBIN OMBIT OpraHu3alnu cOopa
JaHHBIX MIPH MPOBEACHUHU ONPOCca OOLIECTBEHHOTO MHEHUS, OCYILIECTBIISTh UX aHAIIU3,
MPEACTABIIATH PE3YJIbTaThl ONIPOCA B BUJI€ TAOIHIIbI, AHATPAMMBI.

CrnyyaitHble COOBITHS U BEPOATHOCTD

BBITyCKHUK HAyYWUTCSI HAXOJIUTHh OTHOCHTEIILHYIO YaCTOTY M BEPOSITHOCTD CIIy4alHOTO
COOBITHS.

BhInmycKHUK TOTYyYUT BO3MOKHOCTD IPHOOPECTH OTBIT MPOBEICHUS CITyYalHbIX
AKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO KOMIBIOTEPHOTO MOAEIIMPOBAHUS, HHTEPIIPETALUN
UX PE3yJbTATOB.



KombunaTtopuka

BrinmyckHUK HAydHuTCs peraTh KOMOMHATOPHBIE 33/1a4l Ha HaXO0XKACHUE YUCia OObEKTOB WU
KOMOWHAIUH.

BpIMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS HEKOTOPBIM CIIEHHAIBHBIM PUEMAM PELICHUS
KOMOMHATOPHBIX 3a/]ad.

DopMBbI U CPEeICTBA KOHTPOJIS.
OCHOBHBIMH METOJIaMU MPOBEPKU 3HAHUW U YMEHUN y4alIuxcs Mo aareOpe sBIsSETCsS YCTHBIN
onpoc ¥ mNHUCbMeHHbIe paboThl. K mnuchbMeHHBIM QopMaM  KOHTPOJSL  OTHOCATCS:
MaTeMaTUYECKHE TUKTAHTHI, CAMOCTOSITEIbHBIC W KOHTPOJBHBIE PabOThI, TecThl. OCHOBHBIE
BUIbl TPOBEPKH 3HAHUM — TEKyllas M HTOroBas. Tekymas npoBepKa MNPOBOAUTCS
CHUCTEMATHYECKH U3 YPOKA B YPOK, & UTOTOBAS — IO 3aBEPLUICHUU TEMBL.

IlepeyeHb y4eOHO-METOAUYECCKHUX CPEICTB 00yYeCHUSI.

1.Anre6pa-7,8,9:yuebnux/aBrop: FO.H. Maxkaperue, H.I'. Mwunmiok, K.H. Hemxos, C.b.
CyBopoBa, M., « IIpocBenieHue».

2.Ypoku anrebpel B 7 kiacce: kH. juist yuutens / B. U. XKoxos, JI. b. KpaitneBa. — M.:
«IIpocsemeHue.

3.Anrebpa: numaktudeckue matepuansl ausa 7,8,9 kin. / JI. W. 3BaBuy, JI. B. Ky3nenosa, C. by
CyBopoBa, M., « IIpocsenienue».

4.91eMeHThl CTATUCTUKU U TEOPUH BEPOATHOCTEH: Yued mocodue ans oOywaromuxcs 7-9 k.
obmeoOpazoBar. yupexaenuir / HO.H. Makapeiue, H.I'. Munmok; nox pen. C.A.
TensaxoBckoro, M., « IIpocBeienue.



