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Pabouas nporpamma no anredpe it 7-9 KI1accoB COCTaBJIeHa Ha OCHOBE:
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENIFHOTO CTaHJapTa OCHOBHOTO OOIIIET0O
oOpa3oBaHUsI.

[Iporpammsl pa3BuTus 1 GOPMUPOBAHHS YHUBEPCATBHBIX yIEOHBIX NEHCTBUN IS
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[IpumepHoit mporpamMmbl 00111€00pa30BaATENBHBIX YUPEKICHUH 110 anredpe 7—9 Kiacchl, K
yueOHOMY KoMIuIekcy aist 7-9 knaccoB (aBropsl FO.H. Maxkaperues, H.I'. Munmiok, K.H.
Hemxos, C.b. CyBoposa I0.H., cocraBurens T.A. bBypmucrposa — M: «lIpocsemienue»,
2014).

denepanbHOTO MEepeyHs YIeOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa30BaHUs
Poccuiickoit deneparuu Kk UCIOIB30BaHUIO B 00pa30BaTeILHOM MPOIIECCe B
0011e00pa30BaTEIbHBIX YUPEIKICHUAX.

[Iporpamma peannsyeTcsi COOTBETCTBEHHO y4EOHUKaM:

Anrebpa: Yue0. misa 7 k1. obueobpasonart. yupexaenuit / FO.H. Makaperues, H.I.
Mungrok u ap.; mox pen. C.A. Tenskosckoro. M.: [Ipocsemenne, 2014;

Anrebpa: Yue0. misa 8 ki1. obmeodpaszoart. yupexaeHuit / FO.H. Makaperues, H.I'.
Munmrok u ap.; moxa pen. C.A. Tenskosckoro. M.: IIpocsemenue, 2014;

Anrebpa: Yue0. s 9 k. obmeobpaszosar. yupexaenuit / FO.H. Makaperues, H.T'.
Munatok u ap.; noa pen. C.A. Tenskosckoro. M.: IIpocsemenue, 2014.

Pabouas mporpamMmma KOHKpPETU3HPYET COJIepKaHKe MPEIMETHBIX TeM 00pa30BaTEIbHOTO

CTaHJapTa U JAeT paclpeelIeHHe YIeOHBIX YacoB 10 pa3jienam Kypca.
Ha u3ydyenue npeamera orBoautcs 3 yaca B Henenro, 102 daca 3a y4eOHBIN TOJT, BCETO 3a TPH

roaa ooy4enus 306 4acos.
@DopMBI MPOMEKYTOUYHON M UTOTOBOM aTTECTAIIMH: KOHTPOJIbHBIC PA0OTHI, TUKTAHTHI,

CaMOCTOSITEIIbHBIC PAOOTHI.
[Tporpamma ucnonb3yercs 6e3 U3MEHEHUH €€ CoJIepKaHMU.

YpoBeHb 00yueHHs — 0a30BbI.

IIporpamma peasm3yer cjieaAyole OCHOBHbIE 1[€JIH:

OBJIajIeHHEe CUCTEMOM MaTeMaTH4YeCKUX 3HAaHUN 1 YMEHHH, HEOOXOIUMBIX JJIsl IPUMEHEHUS
B MPAKTUYECKOU I€ATEIbHOCTH, U3yUYEHHUs CMEXHBIX IUCLUILINH, IPOJAOKEHUS
00pa3zoBaHus;

HHTE/UIEKTYaIbHOe pa3BuTHe, POPMUPOBAHNE KAUECTB JIMYHOCTU, HEOOXOAUMBIX
YeJI0BEKY JUIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTh
MBICJIH, KPUTUYHOCTh MBIIUICHUS, UHTYUIIMS, JJOTMYECKOE MBILIECHUE, JIEMEHTHI
AITOPUTMUYECKON KYIbTYPbI, IPOCTPAHCTBEHHBIX MPEICTABICHHI, CIIOCOOHOCTH K
MIPEOJOJICHUIO TPYAHOCTEM;

(¢opMupoBaHue npeacTaBIeHHI 00 HIESIX U METOJaX MaTeMaTHKH KaK YHHBEPCAIbHOTO
S3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJEINPOBAHMS SABJICHUHN U IIPOLIECCOB;

BOCIIUTaHHUE KYJIbTYpbl INYHOCTH, OTHOLIEHUS K MAaTEMAaTHUKE KaK K 4acTU
o011eyenoBeyeckon KyabTypbl, MTOHUMAaHUE 3HAYMMOCTH MaTeMaTUKHU JJIs1 HAyYHO-
TEXHUYECKOTO IIPOTpecca;

Pa3BUTHeE BHIYMCIUTEIBHBIX U (OPMATBHO-ONEPATUBHBIX ANreOpanyeckux YMEHUH 10
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO UCIIOJIB30BATh UX NIPU PELIEHUH 3a/1a4 MAaTEMATUKU U
CMEXHBIX MpeIMeTOB ((pHU3HKa, XUMHUs, OCHOBBI UHPOPMATHKH U BBIYUCIUTEIHHON
TEXHUKH), YCBOCHHE allapaTa ypaBHEHUH 1 HEPABEHCTB KaKk OCHOBHOTO CPEJICTBA



MaTeMaTHYEeCKOTO MOACIHPOBAHMUS MPUKIATHBIX 33/]]a4, OCYIIECTBICHNE (PYHKIIMOHATIBHON
IIOJATrOTOBKH IIKOJIbHUKOB.
IIporpamma cnoco0CTBYeT pelIeHHIO CJIeAYIOIMX 32/1a4 U3yYEHHs] MaTEMAaTUKU CTYIIEHU
OCHOBHOTO 00pa30BaHMS:
e npuoOpeTeHre MaTeMaTUYECKUX 3HAHUN M yMEHUI:
e OBIJAJCHNE 000OIIEHHBIMH CIIOCOOAMU MBICIUTENILHON, TBOPUYECKON ACATEIHHOCTH:
® OCBOEHHE KOMIETEHIMH y4eOHO-TT03HABATEILHON, KOMMYHUKATHBHOM, pE(IIEKCUBHOM,
JMYHOCTHOTO CAMOPA3BHUTHS, IEGHHOCTHO-OPHUEHTAIIMOHHON M MTPO(ECCHOHATEHO-TPYI0BOTO
BBIOOpA.

Inanupyemsble pe3yJibTaThl 0CBOCHHS YUe€OHOI0 MpeaMeTa
[Iporpamma oOecrieurBaeT JOCTHKEHHE CIEAYIOIINUX PE3YIbTATOB OCBOCHUSI 00pa30BaTeIbHOM

MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUsL:

JAUYHOCHHbLE

1).chhopMHpPOBAaHHOCTh OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTHU
00yJaroIMXcsi K CaMOPAa3BUTHUIO M CaMOOOpPa30BaHUIO HAa OCHOBE MOTHBAIIMK K OOYYCHHIO U
MO3HAHUIO, BHIOOPY AalibHelIero oopazoBanus Ha 6a3e OpPUEHTHUPOBKU B MHUpE Mpodeccuil u
npodeCCHOHANBHBIX  MPEANOYTEHUH,  OCO3HAHHOMY  TOCTPOCHHUIO  WHJWBHIYAJIbHOU
00pa30BaTeNIbHOM TPAEKTOPUU C YUETOM YCTOWYUBBIX TO3HABATEIIbHBIX HHTEPECOB;
2).chopMHpPOBAaHHOCTh IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTHKHY;

3).chopMUPOBAaHHOCTH KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU M COTPYIHUYECTBE CO
CBEpPCTHHKAMH, CTApIIMMHM M MIAIIIMMHU, B 0OOpa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeI0BATENbCKOM, TBOPUYECKOU U APYTrUX BUIAX JAEATEIbHOCTH;

4).ymeHue SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M THCHBMEHHOW peuH,
MMOHUMATh CMBICJ MIOCTAaBJICHHON 3a/1a4M, BHICTPAUBATh apTyMEHTALIUIO, IPUBOJIUTH PUMEPHI U
KOHTPIPUMEPHI;

5).mpencTaBieHre O MaTeMaTHYeCKOW Hayke Kak cdepe YelOBEYeCKOW esTeNbHOCTH, 00
JTanax e€ pa3BUTUS, O €€ 3HAUUMOCTH U1 Pa3BUTHUS [IUBUIIM3ALNH;

6).KpUTHYHOCTH MBIIICHUSI, YMEHHE PACIO3HABAThH JIOTMUECKH HEKOPPEKTHbIE BHICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

7).KpeaTUBHOCTb MBILUICHUS, HMHUILIMATUBA, HAXOJYMBOCTb, AKTUBHOCTb NIPU pELICHUH
anredpanvecKkux 3ajaay;

8).yMeHue KOHTPOJIHUPOBATH MPOLIECC U PE3yAbTaT y4eOHONH MaTeMaTHYECKOM e TEIbHOCTH;
9).criocoOHOCTh K AMOLIMOHAIBHOMY BOCHPUSTHIO MaTeMaTHYECKUX O0OBEKTOB, 3a1a4, PELICHHIA,
pacCyXIeHU;

MemanpeomeniHle

1).yMeHHE CaMOCTOSITENIbHO IUIAaHUPOBATh albTEPHATUBHBIE MyTH JOCTHIKCHHS IENeH,
OCO3HAHHO BBIOMpaTh Hanbosee F3(HEeKTUBHBIE CIIOCOOBI pelIeHUs] yYeOHBIX U MO3HABATENbHBIX
3a/ay;

2).YMCHI/IC OCYHICCTBJIATb KOHTPOJIb IO PE3YyJIbTAaTy H 11O CHOC06y JeicTBUA Ha YPOBHE
IMPOU3BOJIBHOT'O BHUMAHUSA U BHOCUTDb HCO6XOIlI/IMBIC KOPPCKTHUBLI;

3).YMCHI/IC AACKBATHO OIICHMBATH MNPABUIIBHOCTHL WIIN OIIIMOOYHOCTH BBIIIOJHECHHS y‘-IC6HOI>i
3aJga4du, eé OG’LCKTI/IBHyIO TPYAHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ PCUICHUAA,



4).0cO3HaHHOE BIJIAJICHUE JIOTUYECKMMH JEHCTBUSIMHM ONIPEIEIICHUsT HNOHITHUH, 000011eHus,
YCTaHOBJICHHSI aHAJIOTHH, KJIACCH(HUKAINKA Ha OCHOBE CaMOCTOSITEIbHOTO BEIOOpAa OCHOBAHHNA H
KPUTEPHUEB, YCTAHOBJICHUS POJOBHUIOBBIX CBSI3CH;

5).yM€eHHe yCTaHaBIUBATh IPUUNHHO-CJIEACTBEHHBIE CBS3U; CTPOUTH JIOTMUECKOE PACCYKICHUE,
YMO3AKJIIOYeHHUE (MHAYKTUBHOE, IETYKTUBHOE U TI0 AaHAJIOTHH) U BHIBO/IBI,

6).yMeHHE CO3/1aBaTh, MPUMEHITh M NPEOOPa30BHIBATH 3HAKOBO- CHMBOJMYECKHE CPEICTBA,
MOJIENIU U CXEMBI Ul peLlIeHUsl y4eOHbIX U O3HABATEIbHBIX 3a/ay;

7).yM€HUE OpraHu30BbIBaTh Yy4eOHOE COTPYJHUYECTBO U COBMECTHYIO JIE€ATEIBHOCTh C
YUUTENIEM U CBEPCTHUKAMU: OTIPECISTh IEJH, pactpenenenne GyHKIuid 1 posiel y4aCTHUKOB,
B3aUMOJICICTBHUE U OO0IIME CrocoObl pabOThl; YMEHHE padOTaTh B TPYINE: HAXOIUTH OOIIee
pellleHre M pasperiarb KOH(IUKTHI HAa OCHOBE COTJIACOBAHMS MO3MIMNA U Y4€Ta HHTEPECOB;
CIIyIIaTh nNapTHEpa; GopMyIUpPOBaTH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;
8).chopMupoBaHHOCTh Y4eOHOM H OOIIEMOJIb30BATEIHCKON KOMIIETEHTHOCTH B OO0JacTH
MCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komnerenTHOCTH);
9).mepBoHAYaIbHBIE TPEJCTABICHUS OO0 HUIAEAX W O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICTTMPOBAHHUS SIBJICHUN U MPOLIECCOB;
10). yMeHue BUAETh MaTeMaTUYECKYIO 33aJauy B KOHTEKCTE MPOOJEMHOM CUTyallud B JIPYrHX
JTUCITUTIIINHAX, B OKPY)KAIOIIEH KU3HU,

11).yMeHHE HAXOMUTh B PA3TUYHBIX UCTOYHUKAX HWH(POPMAIHMIO, HEOOXOIUMYIO TSl PEIICHUS
MaTeMaTHYECKUX MPOOJIeM, W TPEACTaBIATh €€ B MOHATHOW (popme; MpUHUMATH pPEICHHE B
YCJIOBUSX HETOJHOUN 1 W30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMAInu;

12).ymeHue MOHMMATh U HUCHOJIb30BaTh MaTeMaTUYECKHE CPEACTBA HAIJISTHOCTU (PUCYHKH,
YepTek M, CXeMbI U JIp.) Ui WUTIOCTPAIIUH, HHTEPIPETAlluH, apTyMEHTAIUH;

13).ymeHue BbIABUraTh TMIIOTE3bI MPU PELIEHUN Y4eOHBIX 3a/1a4 M MOHHMAaTh HEOOXOIUMOCTh
UX MPOBEPKH;

14).ymeHue mNpUMEHSATh HHIYKTHBHbIE U JIEAYKTUBHBIE CIIOCOOBI pacCyXICHHUIl, BUICTbH
pa3IuyYHbIE CTpATeTuu pelIeHus 3a1a4;

15).noHMMaHue CYIIHOCTH aJIrOPUTMUYECKUX TPEANHCAaHU U YyMEHHE JCWCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16).ymeHHe caMOCTOSITENIBHO CTaBUTH 1I€JIM, BEIOUPATh U CO3/1aBaTh AJTOPUTMBI Ul PEIICHUS
y4eOHBIX MaTEeMaTHYECKUX MPOOIIeM;

17).ymMeHHe MIaHUPOBATh U OCYLIECTBIISTH JESATEILHOCTh, HANIPABJICHHYIO Ha PELICHUE 3a/au
HCCIIEIOBATENILCKOTO XapaKTepa;

npeomemmuoie

1).ymenue pabotaTh C MaTeMaTHUYECKUM TEKCTOM (CTPYKTypUpPOBaHHE, H3BICUYCHUE
HeoOxonuMo uH(OpMalKK), TOYHO M TPAMOTHO BBIPAKATH CBOM MBICIU B YCTHOU U
MMUCbMEHHOM peud, MPUMEHSSI MaTeMaTHUYEeCKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY, UCIIOJb30BATh
pa3nIUyYHbIE S3BIKM MATeMAaTUKH (CIOBECHBIN, CUMBOJIMUYECKUMN, Tpaduveckuii), 000CHOBHIBATh
CYXJIEHHUS, TPOBOJUTH KIacCU(UKAIINIO, TOKA3bIBATh MATEMAaTHYECKHE YTBEPKICHUS;
2).BnageHure 0a30BBIM TMOHSITUMHBIM ammapaToM: UMETh MPEACTaBICHHUE O YHCIe, BIaJCHUE
CUMBOJIBHBIM SI3BIKOM alTeOpbl, 3HAHHWE DIEMEHTAPHBIX (PYHKIHMOHATIBHBIX 3aBHCUMOCTEMH,
(dbopMHUpOBaHKE TPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHUPE U O
pa3NUYHBIX CHoco0ax WX H3y4deHHs, 00 OCOOEHHOCTSX BBIBOJOB M MPOTHO30B, HOCSIIMX
BEPOSTHOCTHBIN XapakTep;



3).yMeHHE BBINOJHATH airedpanyecKkhue MNpeoOpa3oBaHUs PpAIMOHAIBHBIX  BBIPAKCHUH,
NPUMEHATh MX IS PEUICHHs YYeOHBIX MATeMaTHYEeCKUX 33/1a4 M 337134, BO3HHUKAIOUIUX B
CMEXHBIX YUeOHBIX IpeaAMETax;

4).yMeHHE TIOJB30BATHCS MaTEeMAaTUYECKUMU (OpMyIaMH M CaMOCTOSATENBHO COCTaBISATh
(dopMyIBl 3aBUCUMOCTEH MEXIy BEITMYMHAMH Ha OCHOBE OOOOIIEHUS YaCTHBIX CIIy4aeB W
OKCTIEPUMEHTA;

5).yMeHHEe pemiaTh JTUHEWHBIE YpaBHEHUS W HEPABEHCTBA, a TAaKKE NPUBOJIUMBIE K HUM
YpaBHEHHSI, HEPABEHCTBA, CUCTEMBI; IPUMEHATh rpaduuecKrue NPeACTaBICHUS ISl PELICHUS U
WCCIIC/IOBAaHUSl YPaBHEHMIA, HEPAaBEHCTB, CHUCTEM; IPUMEHITh TOJY4YCHHBICE YMEHHS JUIS
peleHus 3a/1a4 U3 MaTEeMaTHKH, CMEXHBIX TIPEJIMETOB, IPAKTUKH;

6).0BNajiecHUe CUCTEMOW (YHKIIMOHAIBHBIX TIOHATHH, (YHKIIMOHAIBHBIM  S3BIKOM U
CHMBOJIMKOH, YMEHHE CTPOUTHh TpadWKé (PYHKIMI, ONMUCHIBATH MX CBOICTBA, MCIOJIH30BATH
GyHKIMOHATBHO-TpapUUECKUe TPEACTABICHUS JUISI ONMHCAHWS M aHalIW3a MaTeMaTHYeCKUX
3a7a4 ¥ peaIbHbIX 3aBUCUMOCTEN;

7).0BNajieHuEe OCHOBHBIMU CIIOCOOAMHM MIPEICTABIICHUS M aHAIN3a CTATUCTHYECKUX JTAaHHBIX;
8).yMeHHE TIPUMEHSTh M3y4YCHHBIC MOHSTHS, PE3yJbTaThl U METOIBI MPU PEUICHWH 3aj1ad U3
pa3NMYHBIX Ppa3JeNIOB Kypca, B TOM YHCIE 3aad, HE CBOJSIIMXCA K HETMOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

Conep:xanue y4eOHOI0 nmpeaMera

APUDOMETHUKA

PanunonaabHble YHcJIA. PacmnpeHne MHOXXECTBA HATYPAJIbHBIX YHUCCIT 10 MHOKECTBA LICIIbIX.
MHokecTBa IEIIBIX YHCel J0 MHOXXECTBaA pallMOHAJIbHBIX. PaHI/IOHaJ'IBHOG YHCJIO KaK OTHOIIICHHUEC
rac m — 1eJ0€ YucCio, 7 — HaTypaJlbHOC. CreneHp ¢ MeIbIM ITOKa3aTeeM.

HeiictBuTebHBbIE yncaa. KBapaTHblii KOpeHb U3 uncia. KopeHb TpeThell cTeneHu. 3anuch
KOPHEH ¢ MOMOIIBIO CTENEHU ¢ APOOHBIM ITOKA3aTEIeM.

ITousarue 06 HppaguOHaJIbHOM YHCIIC. I/IppaHI/IOHaJ'IBHOCTB quciia 1 HECOU3MECPUMOCTb CTOPOHBI
AuaroHalin KBaJaparta. I[CCHTI/I‘IHBIG HpI/I6J'II/I)KeHI/I$I HppaOHaJIbHbIX YHUCCII.

MHOKeCTBO AEUCTBUTEILHBIX qUCCJI; MMPCACTABICHUC ,Z[eﬁCTBI/ITCHLHLIX ypcen 0ECKOHEYHBIMHU
AJCCATUYHBIMUA I[pO6HMI/I. CpaBHeHI/Ie HeﬁCTBHTeHLHLIX YHUCCII.

Koopnunatnas npsimasi. MI3o0paskeHue yrcen TOUKaMi KOOPAWHATHOM mpsiMoi. YucioBble
MIPOMEXYTKH.

N3mepenns, npuodan:keHus1, oneHKH. Pa3Mepsl 00bEKTOB OKPY)KAOLIEro MUpa (OT 3JIEMEHTAPHBIX
qacTull 10 BeenenHoit), JNMTeNbHOCTh POIIECCOB B OKPYXKAlOIeM MUpe. BriieneHre MHOKHUTES
— CTETIeHU JIeCATH B 3anmucH uncia. [IpubnmkEénHoe 3HaueHne BeIMYNHBI, TOYHOCTh
npubnmxenus. Ilpuknka 1 olieHKa pe3yabTaToB BEIUYUCICHHI.

AJITEBPA

Auredpanyeckne BbIpakeHHsl. byKBEeHHbIE BBIpaXEHUS (BBIPDAKEHUS C epeMeHHbIMN). YncnoBoe
3Ha4YeHHe OYKBEHHOTO BhIpakeHHs. JlomycTUMble 3Ha4eHusl nepeMeHHbIX. [logcTaHoBKa



BBIpa)KEHUI BMeCTO nepeMeHHbIX. [IpeoOpa3oBanre OyKBEHHBIX BBIpaKEHUI HA OCHOBE CBOWCTB
apupMeTHIeCKUX eicTBHiA. PaBeHCTBO OyKBEHHBIX BhIpaKeHUH. TOXKAECTBO.

Crenenb ¢ HATYpaJIbHBIM MOKa3aTesneM 1 e€ cBoiicTBa. OHOWICHBI U MHOTOWIEeHbI. CTeneHb
MHorousieHa. Cl0KeHHe, BBIYUTaHHE, YMHOKEHIE MHOTOWIEHOB. D@OpMYJIIbI COKpaIIEHHOT O
YMHOKEHUS: KBAIpaT CyMMBI U KBaJIpaT pa3zHoCcTH. DopmMyna pa3HOCTH KBaJpaToOB.
[IpeoOpazoBanHme 1EIOTO BEIPAKCHHS B MHOTOWICH. Pa3iioeHne MHOTOWICHOB HA MHOYKHATEIIH.
MHorouseHsl ¢ 0JIHOM nepeMeHHoi. Kopenb MHOrounena. KBagparHelil TpEXUIIEH; pa3IoKEHUE
KBaJIpaTHOT'O TPEXUJIEHA HA MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CrnoskeHue, BHIYUTaHUE,
YMHOJKEHUE, JIelieHne ainredpandeckux Apoodeid. CreneHs ¢ LeIbIM [M0Ka3aTeleM U €€ CBOWCTBA.

PanmonanbHbIe BeIpakeHUs U UX IpeoOpazoBaHus. JJoka3aTenbCTBO TOKIECTB.

KBanparusie kopau. CBolicTBa apuMeTHIecKIX KBaIpaTHbIX KOPHEHN U X IPUMEHEHHE K
MpeoOpa30BaHMIO YUCIOBBIX BBIPAXKEHUI U BEIYUCICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ 0JJHOM nepeMeHHoi. KopeHb ypaBHeHHs. CBOMCTBA YHCIOBBIX
paBEeHCTB. PaBHOCHIIBHOCTh YpPABHEHUN.

Jluneitnoe ypaBHenue. KBagpaTHoe ypaBHeHHE: popMyiia KOpHEN KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEeHUM, CBOASAIIMXCS K JIMHEHHBIM U KBagpaTHbIM. [IpuMepbl
pelieHus ypaBHEHUH TPEeThel 1 4eTBEPTON cTeneHel. Pemenne n1poOHO -parmoHaIbHBIX
YpaBHEHUU.

VYpaBHeHUe ¢ AByMs NepeMeHHbIMU. JInHeliHOe ypaBHEHUE C IBYMS IIEpEMEHHBIMH, TPUMEPHI
pelIeHrs ypaBHEHUH B IEJIbIX YHCIIaX.

Cucrema ypaBHEHHI ¢ IByMsI TepeMeHHBIMU. PaBHOCHIIBHOCTD cucteM. CHCTEMBI IBYX JIMHEWHBIX
YpaBHEHHUH ¢ ABYMS IEPEMEHHBIMU; pEUICHHE MOACTAaHOBKOM U cioxeHueM. [Ipumeps! pemienus
CUCTEM HEJTMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aJa4 aﬂF€6paI/I‘l€CKI/IM CIIOCOOOM.

JlexkapTOBbI KOOPAUHATHI Ha TUIOCKOCTU. ['paduueckast MHTepIpeTanus ypaBHEHHS C IBYMsI
nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH; YITIOBOM KO3 dUILIMEHT
MPSIMOIA; yCIIOBUE MapalIeIbHOCTH NpAMBIX. [ paduku mpocTeinx HeTUHEHBIX YpaBHEHU;
napabouia, runepooIa, OKPYKHOCTh. ['paduueckas HHTEpIpETAINI CUCTEM YPAaBHEHUI C JBYMSI
MIePEeMEHHBIMHU.

HepagencrBa. UucinoBeie HEpaBEHCTBA U UX CBOWCTBA.

HepaseHncTBo ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTS HEPABEHCTB. JINHENHBIE HEPABEHCTBA C
oaHOU nepemeHHOM. KBasipaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

®YHKINA

OcHoOBHBIE MOHATHSA. 3aBUCUMOCTU MexX Ay BenuunHamu. [lonarue Gynkiun. O6mactb
OTIpeNieNIeHusl 1 MHOXKECTBO 3HaueHui pyHkuuu. CrnocoOs! 3ananus QyHkuuu. ['papux GyHKIHH.



CoiicTBa (hyHKIuMi, UX oTOOpakeHue Ha rpaduke. [Ipumeps rpadukoB 3aBUCHIMOCTEH,
OTPAXAOILIUX PEATbHBIE IPOLECCH.

YucaoBble pyHkuuu. OyHKIINH, OTUCHIBAIOIINE MPSIMYIO B 00PaTHYIO MPONOPIUOHAIBHBIE
3aBHCHUMOCTH, UX IpaduKu U cBoiicTBa. JInHeitHas ¢pynkuus, e€ rpaduk u cBoiictBa. KBagparnunas
byskmus, e€ rpaduk u cBolicTBa. CTeeHHbIC PYHKIIUU C HATYPATbHBIMH MTOKA3aTEISIMKU 2 U 3, X
rpaduku u cBoiictBa. I'paduku pynkumit , ,

YucaoBble nocjiea0oBaTeJbHOCTH. [IoHATHE YMCIOBOM MTOCIIEOBATEILHOCTH. 3aaHNE
MOCJICIOBATEIILHOCTHA PEKYPPEHTHOH (PopMyItoi U GopMyIIoi n-ro dieHa.

Apudmernueckas ¥ TeoMeTprudecKas rnporpeccuu. @opmMysbsl n-ro ujieHa apuphMeTHIecKon u
T€OMETPUUECKOM MPOTPECCUI, CYMMBI MEPBBIX 71-X UjieHOB. 300pakeHne 4jIeHOB apuPMETHIECKOM
Y T€OMETPUYECKON TPOrpeCcCHil TOUKaMU KOOPJIMHATHOM TIIOCKOCTH. JINHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT. CIIOKHBIE TIPOIICHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucaresbHas craTucTuKa. [Ipeacrapienue JaHHBIX B BUE TaONUL, AUAarpaMM, TpaduKoB.
CnyyaitHas n3MeH4MBOCTh. CTaTUCTHUECKHE XapaKTEPUCTUKHU Ha0Opa JaHHBIX: Cpe/lHee
apudmMeTnyecKoe, Mearnana, HanboJIbIIee 1 HANMEHbIIIee 3Ha4eHHs, pa3max. [Ipeacrasienue o
BBIOOPOYHOM HCCIIEIOBAHUH.

CayuaiiHble cOOBLITHSI M BEPOATHOCTD. [[oHATHE O ClTydalilHOM OMBITE U CIy4aitHOM COOBITHH.
YacToTa cimydyaliHOTO COOBITHSA.

CTaTuCcTUYECKHI TIOIX0T K TIOHATHIO BEPOSITHOCTU. BEpOSATHOCTH MPOTHUBOTIOIOKHBIX COOBITHH.
HezaBucumpie coObITHS. YMHOKEHHE BEpOITHOCTEH. JloCTOBEpHBIE U HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXHOCTB cOOBITHH. Kitaccnyeckoe onpeneneHne BEpOSITHOCTH.

Kom0unaropuka. Perienne koMmOUHaTOpHBIX 3a7a4 iepebopom BapuanToB. KomOGuHaropHoe
paBuiIo yMHOXeHus. [lepecTaHOBKY U akTOpHAIL.

JIOTHKA U MHOXXECTBA

TeopeTHKO-MHODKECTBeHHBIe INOHATHA. MHO)KGCTBO, QJICMCHT MHOKCCTBA. 3aIlaHI/IC MHOXMXCCTB
MNCPCUUCIICHUEM 2JICMCHTOB, XapPAKTCPUCTUYICCKUM CBOMCTBOM. CTaH,Z[apTHLIC 0003HaYEHU
YHCJIOBBIX MHO>KCCTB. HYCTOG MHOKECTBO U €ro 0003HaYeHHE. IToaMHOKECTBO. O6T>CI[I/IH6HI/Ie n
IEPECCUCHUEC MHOXKCECTB, Pa3HOCTb MHOJKCCTB.

I/IJ'IJ'IIOCTpaL[I/IH OTHOIIICHUI MCKAY MHOKCCTBAMU C IIOMOIIBIO JUATr'paMM Sﬁnepa — BenHna.

DJ1eMeHThI JOruKu. [Tonsatue o PaBHOCWJIIBHOCTH, CJICIOBAaHNU, YHOTpe6J'ICHI/Ie JOTHYCCKHUX CBA30K
eciu ..., mo ..., 6 mom U mojabKo 6 mom ciydae, JOTUUYCCKUC CBA3KU U, UIU.

Conep:xaHue y4eOHOT0 peaMeTa sl 7 Kjiacca



IloBTOpPEHUE
Uucnossie BeipaxxeHus. CBoiicTBa neiicTBUid. [IeficTBUS ¢ 0OBIKHO BEHHBIMU JIPOOSMHU.

I_[e.m,: BOCCTAHOBUTD U 3aKPENUTDb BHIYMUCIUTEC/IbHbBIC HABBIKH HO OCHOBE CBOMCTB JeicTBHIl
U NMPpaBUJI BBITIOJIHCHUA JAelcTBHIl C I[pOﬁﬂMI/I.

B Heil 3akperisitoTcst BBIUUCIUTEIbHBIE HaBbIKH, Haxosk1eHne 3HaueHU YUCITOBBIX U OYKBEHHBIX
BBIPAKEHUH 1a€T BO3MOKHOCTH [TOBTOPUTH C 00yJaroIUMHKCS NTpaBuia JEHUCTBUIM ¢
paIMoOHaIBLHBIMU YUCIIAMU. Y MEHUS BBITIOIHATH apU(PMETHICCKHUE JICHCTBUS C pallIOHATHHBIMU
YUCJIAMU SIBJISTFOTCS OTIOPHBIMHU TSI BCEro Kypca anreopsl. CrieryeT BBISCHUTH, HACKOJIBKO IMPOYHO
OBJIAJICNIM UMHU y4alIuecs, U B ciydae HE0OXOIUMOCTH OPTraHU30BaTh MMOBTOPEHHE C IEITBIO
JTUKBUJAIUY BBISIBICHHBIX MTP00OeIoB. Pa3BUTHIO HABBIKOB BHIYUCIICHUN TOJDKHO YIEISATHCS
CephE3HOE BHUMAHHE U B TAJIbHEUIIIEM TIPH U3YUYCHHUH JIPYTUX TEM Kypca aareOpsl.

I'naBa I. BeipaxeHusi, To1ecTBa, ypaBHEeHHSA

Bripaxkenus ¢ nepemenHbIMU. [IpocTeiime npeobpazoBanus BeIpaXXeHUH. Y paBHEHNE, KOPEHb
ypaBHeHUs. JIMHEITHOE ypaBHEHUE C OJTHOM MTEPEMEHHOM. PelieHne TeKCTOBBIX 3a/1a4 METOI0M
COCTaBJICHUS YPaBHEHUH.

Heab: cucreMaTu3npoBaTh U 00001IUTH CBEeAeHHS O NPeodPa30BaAHUAX AJITre0panvecKux
BbIPAKEHHMI M pellICHUN YPABHEHUI C OJHOI IepeMeHHOM.

[TepBas Tema Kypca 7 Kiacca sIBJISETCS CBSI3YIOIIMM 3BEHOM MEXKIy KypCOM MaTeMaTHKH 5—6
KJIACCOB M KYPCOM aJIreOphl, B HEM CUCTEMATU3UPYIOTCS U 0000IIAIOTCSI CBEICHUS O
peoOpa3oBaHUAX BEIPAKEHUHN U PEIICHUN YPaBHCHUH.

B cBs13u ¢ paccMoTpeHrEM BOMpoca O CPAaBHEHUHM 3HAYEHUW BBIPAKEHUN PACIIUPSAIOTCS CBEACHUS O
HEPABEHCTBAaX: BBOJATCS 3HAKHU > U <, 1a€TCs MOHATHE O ABOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun npeoOpa3oBaHuii BeIpaKeHUH (popMabHO-OTIepaTUBHBIE YMEHUS OCTAIOTCS Ha
TOM € YPOBHE, yJallllecs IOJHUMAIOTCA Ha HOBYIO CTYIIEHb B OBJIAJCHUU Teopuei. Broasarcs
MOHSATHS «TOXKJECTBEHHO PaBHbBIC BBIPAXKEHUS», «TOXKIECTBOY», «TOXKIECTBEHHOE MpeoOpa3zoBaHue
BBIPAKEHUI», COJIepKaHue KOTOPBIX OyJET MOCTOSHHO PACKPBIBATHCS U YIITYONIATHCS MIPU
M3Y4YEeHUHU MPeoOpa30BaHUN Pa3IMYHBIX alreOpandeckux BoipakeHuid. [loguepkuBaercs, yTo
OCHOBY TO>/IECTBEHHBIX IIPe0Opa30BaHUI COCTABIAIOT CBOMCTBA JCHCTBUI HAJ YUCIAMHU.
VYcunuBaercs posib TEOPETUUECKUX CBEACHHUM MPU PaCCMOTPEHUU ypaBHEHUH. C LIETbI0
obecrnevyeHrs 0CO3HAHHOTO BOCTIPUATHUS OOYJAIOMIMMHUCS allTOPUTMOB PELICHUS YpaBHEHHIA
BBOJIUTCS BCIIOMOTATEIbHOE MOHITHE PABHOCUIBHOCTH YPaBHEHU, (HOPMYIUPYIOTCS U
Pa3bACHSIOTCA HA KOHKPETHBIX IPUMEPAX CBOMCTBA PABHOCWIIBHOCTHU. JlaeTcsi HOHATHE JIMHEUHOTO
ypaBHEHUS U UCCIIEyeTCs] BOIIPOC O YMcIe ero KopHeil. B cucteme ynpaxueHuii ocoboe BHUMaHKE
yIEseTCs pEeUIeHUI0 YPaBHEHUI BUJIa ax=b NpU pa3IuyHbIX 3HaueHusX a u b. [Ipogomkaercs
paboTa 1o opMUpPOBaHHIO y 00yUaIOIIUXCS YMEHHUS UCIOJIb30BaTh aIllapaT ypaBHEHUH Kak
CPEICTBO JUIS PEIICHHs TEKCTOBBIX 3a7ad. Y pOBEHb CJIOKHOCTH 3a/1a4 371€Ch OCTAETCS TAKUM XK€,
Kak B 6 Kjacce.

O3HakomiieHHe 00y4aroIUXcsl ¢ MPOCTEHIINMI CTATUCTUYECKUMU XapaKTEPUCTHKAMU: CPETHUM
apu(pMEeTHYECKIM, MOJIOM, METMaHOH, pa3MaxoM. Yyaluecs JOJKHbI YMETh HO0JIb30BaTh 3TH
XapaKTEePUCTUKU JUIsSl aHAJIA3a Psiia JAHHBIX B HECTIOKHBIX CUTYaIUsX.

I'nasa II. ®ynkunu



OynKys, 061acTh onpeneneHus GyHKIUH. Boraucnenne 3HadeHuid GyHKIUH 110 popmyIe.
I'padux Gynkmuu. [psimas nponopuroHambHOCTh U ee rpaduk. JInneinas pyHKus u e€ rpaduxk.
Heab: 03HaAKOMUTB 00y4AOIIMXCS ¢ Ba)KHeHIIMMH (PYHKIMOHAJILHBIMHU NOHATUSIMHU H €
rpapukamMm NpsiMoil NPONOPIHHOHAJBHOCTH M JINHeHON (pyHKIMHU 0011ero Bujaa.

JlaHHas TeMa SBIISIETCS. HAYaJIbHBIM ATAIlOM B CHCTEMATHYeCKON (DYHKIIMOHAIBHOM MOATOTOBKE
oOyyaromuxcs. 371ech BBOISTCS TaKUe MOHATHUS, KaK (PYHKIIHSI, apryMeHT, 00J1acTh OTpeeIeHus
¢bynkuuy, rpaduk Gyakuun. OyHKIHS TPAKTYETCs KaK 3aBUCUMOCTb OJTHOW TIEPEMEHHOM OT
npyroi. OOydaromuecs MoJy4aroT TIepBOe MPEICTABICHUE O crioco0ax 3ananus GyHkiun. B
TaHHOM TeMe HaunHaeTcs padoTa Mo (OPMHUPOBAHUIO y OOYUAIOIINXCS YMEHUI HAXOIUTh IO
(dbopmyse 3HaueHHE PYHKIUU IO U3BECTHOMY 3HAUEHUIO apTyMEHTA, BBIIIOJIHATH TY )K€ 3a/1a4y 10
rpaduky u pemath o rpaduky o0paTHyo 3a1auy. OyHKIMOHAIbHBIE OHITHS MTOJIY4alOT CBOIO
KOHKPETHU3aLUIO ITPU U3YYEHUN JTMHEMHON (QYHKIIMH U €€ YaCTHOTO BUAA — MPSAMOM
MPOMOPLUOHAIBHOCTH. Y MEHHS CTPOUTDH U YUTATh TpadUKy ATUX QYHKIMM IIHUPOKO HUCIOJIB3YIOTCS
KaK B CaMOM Kypce ajireOpsl, Tak U B Kypcax reOMETpUH 1 (pU3MKU. Yuariuecs J0JKHbI TOHUMATh,
KaK BJIMSIET 3HaK Ko3(puilMeHTa Ha pacnoioKeHre B KOOPAMHATHOM MIIOCKOCTHU Tpaduka QyHKIIUU
y=KX, rJe K # 0, Kak 3aBUCUT OT 3HAUECHUI K U b B3aUMHOE pacnosioeHne rpa@uKoB IByX (HYyHKIUN
BHJIA y=KX+b.

®opmupoBaHue BceX (YHKIUOHAIBHBIX TOHATUN U BBIPAOOTKA COOTBETCTBYIOLMX HABHIKOB, a
TaK)Ke U3yuyeHue KOHKPETHBIX (PYHKIIUI COMPOBOKAAIOTCS PACCMOTPEHUEM NIPUMEPOB PEATTLHBIX
3aBUCHUMOCTEH MEXy BeJIMUYNHAMU, YTO CIIOCOOCTBYET YCUIICHUIO TPUKIIAJHON HAIIPaBIEHHOCTH
Kypca ajireopsl.

I'naga III. Ctenenb ¢ HATYPaJIbHBIM MOKAa3aTeJIEM

CreneHp ¢ HaTypaJdbHBIM TOKa3aTeleM U ee cBoiicTBa. OmHowneH. DyHKIMH y=x>, y=X’ ¥ HX
rpadukH.

Heab: BbIpaGoTaTh YMEHHE BBINOJHATH [eHCTBUSI HA CTeNEeHAMH € HATypPaJbHbIMH
NMOKA3aTeJsIMH.

B nanHo# TeMe naeTcs ompeseNieHue CTENEHN ¢ HaTypallbHBIM MOKa3areneM. B kypce maTemMaTuku
6 Kiacca ydaliuecsi )K€ BCTPEYaJIMCh C IpUMEpaMH BO3BEICHHS YHCeNl B CTENeHb. B cBs3uM C
BBIYKMCIICHUEM 3HAYEHHUI CTeNeHW B 7 KIacce AaeTcs MpeACTaBlIeHHE O HAaXOXKICHUM 3HAYCHHM
CTEMEHH C TIOMOIIBIO KalbKymsiTopa; PaccMarpuBaioTcs CBOICTBA CTENEHH C HATypalbHBIM
nokasarenem: Ha npumepe nokasarenbcTBa cBoicTB a™ - a" mn
= a™" (ab)™ = a™b™ yuamuecs BIEepBbIE 3HAKOMATCA C JI0KA3aTEIbCTBAMHU, MPOBOAMMBIMHM Ha
anredpanvyeckoM Marepualie. YKa3aHHbIE CBOMCTBA CTENEHU C HATYpaJbHBIM MOKa3aTelIeM HaXOSIT

—_ m+n. m . n _ m-n .
=a™" a":a"=a"", rnem > n; (a

MIPUMEHEHUE NP YMHOXXEHUU OJHOYJIEHOB M BO3BEICHHUM OJIHOWIEHOB B creneHb. llpu
HAXO0XJICHUU 3HAYCHUU BBIPAKEHUN COJAEp)KAIllMX CTENEHH, 0c000€ BHUMAHHUE CIEAyeT oOpaTHUTh
Ha MOPAJIOK IEUCTBUM.

PaccmoTpenue dyHkiuit y:xz, y:x3 MO3BOJISIET MPOJIOJDKUTH PaboTy MO (OPMUPOBAHUIO YMEHUI
CTpOUTH U YUTaTh rpaduku GpyHkiuii. BaxkHo 00paTuTh BHUMaHKE 00ydaroOIIUXcs Ha 0COOEHHOCTH
rpaduka QyHKINN y:xz: rpaduk MpOXOAUT Yepe3 Hadano KOOpAUHAT, ock Oy SABISETCS €ro OChio
CUMMETpUH, TpadUK PACIIONOKEH B BEPXHEN MOTYIIIOCKOCTH.

YMeHue cTpouTh rpapuku GYHKIUH y=X> ¥ y=X° HCIOJb3YeTCs Il 03HAKOMIIEHHS 00yJarOUXCs
¢ TpadUIEeCKUM CIIOCOOOM pEIICHUs YpaBHEHUH.

I'maBa I'V. MHOro4wieHbl



Mtuorounen. CioxxeHue, BHIYUTAaHUE U YMHOKEHUE MHOTOWICHOB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOXHUTEJIH.

Lesb: BbIpadoTaTh YMEHNE BBINOJHATD CJ10KeHHEe, BbIYUTAHUE, YMHOKEHHE MHOTOYJIEHOB U
pa3iioKeHHe MHOTOYJI€HOB HA MHOKMTEJIH.

JlarHast TeMa urpaeT QyHIaMEeHTaIbHYIO POJIb B (GOPMUPOBAHUN YMCHWSI BBITIOJTHSATh
TOXICCTBEHHBIE MPe0Opa3oBaHusl anredOpandeckux BoipaxeHuil. opMupyemsie 31€ch POpMaIbHO -
OTIEPATUBHBIC YMEHUS SIBJISIFOTCSI OTIOPHBIMU IIPH U3YYEHUU JCHCTBUN C PAIHOHAIBHBIMU JPOOSMU,
KOPHSIMH, CTETICHSIMH C pallUOHATBHBIMH ITOKA3aTEISIMHU.

N3yuenue TeMbl HAUMHAETCS C BBEICHUS MOHATUH MHOTOYJICHA, CTAHIAPTHOTO BUa MHOTOWICHA,
creneHr MHOTowieHa. OCHOBHOE MECTO B ATOU TeME 3aHUMAIOT aITOPUTMBI JIEHCTBUM C
MHOTOYJIEHAMHU — CJIO’)K€HHE, BHIYUTAHUE U YMHOXKEHHUE. YUaluecs JTOJDKHBI TOHUMATh, YTO
CyMMY, Pa3HOCTb, TPOU3BEICHNE MHOTOWICHOB BCET/1a MOXHO MPEJICTABUTh B BUEC MHOTOYJICHA.
JleficTBUSI CIIOKEHUS, BBIYUTAHUSI U YMHOKEHHSI MHOTOWJICHOB BBICTYIAIOT KaK COCTaBHOM
KOMIIOHEHT B 3aJJaHUSX Ha MpeoOpa3oBaHus 1eNbIX BeipakeHuH. [loaTtomy Henenecoobpa3Ho
MePEX0IUTh K KOMOMHUPOBAHHBIM 3aJIaHUSIM TPEXKE, YeEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.
Cepbe3Hoe BHUMAHUE B 9TOM TeMe YAENSETCS Pa3IOKEHUI0O MHOTOYJIEHOB HA MHOKHUTEIHN C
MTOMOTIIHIO BEIHECEHUS 32 CKOOKH OOIIEro MHOYKHUTEIS U ¢ TIOMOIIBIO TPYIITHPOBKH.
CooTBeTcTBYIOIIME MTPE0Opa30BaHMs HAXOIAT IMUPOKOE MPUMEHEHHE KaK B Kypce 7 Kjacca, Tak U B
MOCJIEAYIONINX Kypcax, 0COOEHHO B ICUCTBUSAX C PAIMOHAIBHBIMH JIPOOSMH.

B nanHo#i TeMe 00y4aromuecs BCTpEYaroTcs ¢ MpuMepamMu UCIIOJIb30BaHUS PACCMATPUBAEMBbIX
npeoOpa3oBaHUi MpU PEIICHUH Pa3HOOOPA3HBIX 33/1a4, B YaCTHOCTH MIPH PEIICHUU yPaBHEHHUM. ITO
MO3BOJISIET B XOJI€ U3yYEHUS TEMbI IPOAOIKUTE PabOTy 10 (GOPMUPOBAHUIO YMEHHUSI pelIaTh
YpaBHEHHUS, a TAKKE PEIIaTh 3aJa4l METOJOM COCTABJIECHUS YpaBHEHUN. B uucio ynpaxHeHuit
BKJIFOYAKOTCSI HECTIOKHBIE 3a/IaHUsI HA I0KA3aTeIbCTBO TOXKAECTBA.

I'naBa V. ®@opMyJibl COKPALIEHHOT0 YMHOKEHU I

®dopmyisr (a-b)a+b)=a’-b% (atb)’=a’t2ab+b’ (axb’=a’+t3a’b+3ab’+b’, (ax
b) (a° Tab+ b%) = a’ + b’. [Ipumenenue (hopMyIT COKpaIIEHHOTO YMHOKECHHS B
peoOpa30BaHUIX BhIPAKECHHIA.

eab: BIpA00TATHL YMEHUE NPUMEHATH (POPMYJIbI COKPALIEHHOT0 YMHOKEHHS B
Nnpeodpa3oBaHMUAX LeJIbIX BbIPAKeHHII B MHOTOYJIEHBI U B PA3JI0KeHHUH MHOTOYIEHOB Ha
MHOKHTEJIH.
B nanHoii Teme npoaomkaeTcs pabota o GopMUpPOBaHUIO Y O0YUYAIOUIUXCS YMEHUS BBITIOJIHATD
TOXKJIECTBEHHBIE TPEOOPa30BaHUs LENbIX BhIpakeHnH. OCHOBHOE BHUMAHHE B TEME YAEISAETCS
dopmynam (a - b)(a+b)=a’-b 2 (a+b)?=a’t2ab+b’. Yuamuecs 10KHBI 3HATH 5TH GOPMYIIHI
1 COOTBETCTBYIOIIME CIIOBECHBIE (DOPMYIUPOBKHU, YMETh MPUMEHATH UX KaK «CJIEBa HAIIPaBO», TaK
U «crpaBa HaneBoy». Hapsly ¢ yka3aHHBIMH paccMaTpuBaroTcs Takke popmyibl (a + b)? = a® + 3a°
b+3ab*+b’
(a+b) (a®>* ab+b*) =a’+b’. OnHako oHM HAXOJAT MeHbIIEE TIPUMEHEHHE B KypCe, OITOMY He
CJIEyeT U3JIUIIHE YBJIEKAThCS BBIIIOJIHEHUEM YIIPAKHEHNUH HA UX MCIIOJIb30BAHUE.
B 3akmounTenpHON 4YacTH TEMbl pacCMaTPUBAETCSl IPUMEHEHUE PA3TUYHBIX IPUEMOB PA3IOKEHUS
MHOTOYJICHOB Ha MHOKUTEJH, a TAK)KE UCIIOJIb30BaHNE TTPe0Opa30BaHU IIENbIX BRIPAKECHHH IS
pELIEHNs IIMPOKOTO Kpyra 3a/ad.
I'maBa VI. Cucremsbl JIMHEHHBIX ypaBHEHUH
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Cucrema ypaBHeHHH. Pelienue cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U
€ro reoMeTpu4ecKas MHTeprperanus. Pemenue TEKCTOBBIX 3a/1a4 METOJIOM COCTaBJICHUS CUCTEM
YPaBHEHUH.

eab: 03HAKOMUTDH 00YUYAIOIIMXCS €O CIIOCOOOM pellIeHusl CHCTeM JIMHEHHbIX yPaBHEHHUI ¢
ABYMS NlepeMeHHbIMH, BbIPa00TaTh YMEHHE peliaTh CHCTeMbl YPABHEHUH ¥ IPUMEHSATDH UX
IPHU pelIeHNH TEKCTOBBIX 3a/1a4.

N3ydenue cuctem ypaBHEHMI pacnpenensercs Mexay kypcamu 7 u 9 kinaccos. B 7 kiacce
BBOJIUTCS MIOHATHE CUCTEMBI U PACCMATPUBAIOTCSL CUCTEMBI JIMHEVHBIX YPABHEHUM.

N3noxeHne HaYMHAETCS C BBEICHUS IOHATHS «JIMHEMHOE YpaBHEHUE C ABYMs IIEPEMEHHBIMUY. B
CHUCTEMY YIPAXXHEHUI BKJIIOYAIOTCS HECIIOKHBIC 3a/IaHUSI HA PEIICHUE JIMHEHHBIX YPABHEHUN C
JBYMS IIEPEMEHHBIMU B LIEJIbIX YHCIIAX.

dopmupyercs yMEHHE CTpOUTh Ipaduk ypaBHeHuUs ax + by=c, riae a#0 wiu b#0, npu pa3inuuHbIX
3HaYeHUsX a, b, c. BBegenue rpadguueckux o6pazoB Ja€T BOZMOKHOCTh HArJIsIHO UCCIIEA0BATh
BOIIPOC O YKCJIE PELICHUH CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUM ¢ IByMs nepeMeHHbIMU. OCHOBHOE
MECTO B JJAHHOM TEME 3aHUMAET U3Y4ECHHE AITOPUTMOB PEIICHUS CUCTEM ABYX JIUHEHHBIX
yYpaBHEHHUH ¢ ABYMS IEPEMEHHBIMU CIIOCOOOM MOJCTAHOBKH U CLIOCOOOM cllokeHus. Brenenue
CUCTEM ITO3BOJISIET 3HAYNUTEIBHO PACHIMPUTH KPYI' TEKCTOBBIX 33/a4, PEIIAEMBIX C IIOMOIIbIO
anmapara anreopsl. [IpuMeHeHne cucteM ynpoiaeT npoliecc nepeBo/ia JaHHbIX 3a7auu ¢
OOBIYHOTO S3bIKA Ha SI3BIK YPaBHEHUH.

IloBTOpPEHHE

Hean: [ToBTopenue, 0600IIeHNE U CUCTEMATU3AINS 3HAHUH, YMEHUH M HABBIKOB 32 KypC alreOpbl
7 xnacca.

Conep:xaHue yueOHOro npeamera s 8 kiacca

IToBTOpPEHUE

IleJib: MOBTOPUTH OCHOBHBIE CBEIEeHMSsI, MPaBUJIAa Kypca 7 Kjacca, BOCCTAHOBUTD U 3aKPeNuTh
BbIYHMCJIUTEIbHbIE HABBIKH U HABBIKHU NMPe00pa3oBaHNs BbIPAKeHH I

I'naBa I. PaumonajbHbIe qpo0u

Panmonanshas 1po6b. OCHOBHOE CBOMCTBO JpoOU, COKpaITIeHUE APOOCH.

ToxaecTBeHHbIe MpeoOpa3zoBaHus PAMOHATBHBIX BeIpakeHud. OyHKIUsA y = — U ee Tpaduk.
X

Leab: BbIpadoTaTh yMeHHe BBINOJHATH TOXKIeCTBEHHbIE NMPe00pPa30BaHuUs PALMOHAJLHBIX
BbIpa:KeHH .

Tak kak neiicTBUS C pallMOHATBHBIMU JPOOSIMH CYIIECTBEHHBIM 00pa30M OMMUPAIOTCS Ha IEHCTBUS C
MHOTOWJIEHAMH, TO B Hauyaje TeMbl HEOOXOJIMMO MOBTOPUTH C OOYYAIOUIMMUCS MPeoOpa3OBaHUS
LIETIBIX BBIPAXKEHUI.

['maBHOE MeCTO B JaHHOW TeMe€ 3aHMMAIOT AITOPUTMBI JEHCTBUI ¢ apobsimu. OOyuaromuecs
JOJKHBI TOHUMAaTh, YTO CYMMY, Pa3HOCTh, MPOU3BEIEHUE U YacTHOE ApobOel Bcerga MOKHO
MpeicTaBuTh B BHUae apoOu. [IpmoOperaeMble B JaHHOW TeMe YMEHHS BBITIOJNHATH CIOKEHUE,
BBHIYMTAHUE, YMHOKEHUE U JeNIeHUE PoOeil SBISIOTCS OMOPHBIMU B MPEOOPa30BAHUSIX JPOOHBIX
BeIpakeHuil. [loaTromy UM crenyer yaenuTh ocoboe BHUMaHHE. HerenecooOpa3HoO MmepexoauTh K
KOMOMHUPOBAHHBIM 33/IaHUSIM Ha BCE ICHCTBUSA C APOOSIMHU MPEXKIE, YeM OYAyT YCBOCHBI OCHOBHBIE
QITOPUTMBL. 3a/laHusl HA BCE JEHCTBUS C APOOSIMU HE JOJKHBI OBITh WU3JIUIIHE TPOMO3JIKUMHU U
TPYAOEMKHUMH.
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[Tpu HaxXOXJeHNUU 3HAYCHHUN APOOEH MaroTcs 3aaHUs Ha BHIYMCICHUS C MOMOIIBIO KAIbKYIATOPA.
B naHHOHN Teme pacmupsIOoTCa CBEIECHMs O CTATUCTHYECKUX XAPAaKTEPUCTUKaxX. BBOIUTCSA NOHATHE
CPEIHEr0 rapMOHUYECKOTO PsI/IA MOJIOKUTEIbHBIX YU CEIL.

W3yueHne TeMbl 3aBepIIaeTCs PACCMOTPEHUEM CBOMCTB Tpaduka pyHKIMH y = — .
x

I'naBa II. KBagpaTHble KOpHU

[Tonsarue 00 uppamroHanbHbIX ynciax. OOIMe cBeAeHHs 0 JCHCTBUTENbHBIX ynciax. KBagpatHsiii
KopeHb. [loHsATHE O HaXOXIEHUM NPUOIMKEHHOTO 3HAY€HUs KBaapaTHOro kopHs. CBolicTBa
KBaJlpaTHbIX KopHel. [IpeoOpa3oBaHus BbIpaKE€HHH, ColepKaluX KBajapaTHble KOpHU. DyHKIUA
y =+/x ee cBoiicTBa U rpaduK.

Heab: cucTreMaTu3MpoBaTh CBEJEHHSI O PANMOHAJBLHBIX YHCJIAX U JaTh MNpelacTaBjieHHe 00
HPPALUMOHAJbHBIX YHCJIAX, PACHIMPUB TeM CaMbIM MOHSITHE O 4YHCJ/ie; BbIPA0dOTAaTh yMeHHe
BBINIOJIHATH NPeo0pa30BaHus BbIPAKEHHUIl, COEPKAIMX KBAIPATHbIE KOPHM.

B nanHoit Teme oOyuaromuecs moy4aroT HadYaIbHOE MPEACTABICHUE O MOHATUU JIEHCTBUTEIBHOTO
gucia. C 3To# 1enpio 00001arTCs N3BECTHRIE 00YUYAIOIIMMCS CBEACHHS O PAIIMOHATBHBIX YHCIIaX.
Jlnst BBeIEHUS TOHATHSI UPPAITMOHAIBHOTO YHCIIAa MCIOJIb3YeTCsS WHTYUTUBHOE TMPEICTaBICHUE O
TOM, YTO KaXJbld OTPE30K HMMEET JUIMHY M IOTOMY KaKIO0M TOYKE KOOPJIMHATHOM MpPsAMOM
COOTBETCTBYEeT HEKOoTopoe uucio. [loka3piBaercsi, YTO CYIIECTBYIOT TOYKH, HE HWMEIOIINE
paInMoHaIBHBIX a0CITHCC.

[Ipu BBeneHUU TMOHATHSA KOPHS TOJIE3HO O3HAKOMHUTH OOYYAIONMIUXCS C HAXO0XICHHUEM KOpHEH C
MTOMOTIIBIO KAJIbKYJISATOPA.

OcHOBHOE BHUMaHUE YICNSICTCS TMOHATHIO apu(PMETHYECKOTO KBaJIPATHOTO KOPHS M CBOMCTBAM
apu(METHYECKUX KBaJAPATHBIX KOpHEH. J[0Ka3bIBarOTCS TEOpEeMbl O KOPHE W3 MPOU3BEIACHUS W

2
npobu, a TakkKe TOXKIECTBO Vd =|a, KOTOpBIE TOJYy4aloT MpUMEHEHHE B MpeoOpa3zoBaHUIX

BBIpa)KeHPIfI, CoACpIKAIINX KBaapaTHbIC KOpPHH. CHCHI/IEUIBHOC BHUMAHHUC YACTIACTCA

a
OCBO60}KI[6HI/IIO OT UPPALUOHAIIBHOCTH B 3HAMCHATCIJIC ,Z[pO6I/I B BBIpAXXCHUAX BUIA ——, ——

a
NCIEENCENES

YMmenue npeoOpazoBbIBaTh BBIPAXKEHUS, COJEPIKAIUME KOPHH, YacTO HCIOJIB3YeTCs KaK B CaMOM

Kypce anredpsbl, Tak U B Kypcax reoMeTpuu, alreOpbl U Hayal aHajau3a.

[Ipomomxaercss paboTa 1O Pa3BUTHIO (PYHKIHMOHAIBHBIX MPEICTABICHUNH OOYYaroIIMXCs.

PaccmarpuBaroTcs (yHKIHS y =+/x , ee cBoiictBa u rpaduk. IIpu n3ydeHnn QyHKIHH y = ~/x

) 2
MOKa3bIBACTCS €€ B3aUMOCBS3b ¢ pyHKIMeH y = x", rae x > 0.

I'nasa III. KBaapatHble ypaBHeHUsI

KBanparnoe ypaBHenue. @opMyna KOpHEH KBaapaTHOTO ypaBHeHHUs. PelneHue palnoHalbHBIX
ypaBHeHu#. Pemienune 3amay, OPUBOAAIIMX K KBAAPAaTHBIM YPABHEHUSAM U MPOCTEHILINM
palMOHANIBHBIM YPABHEHUSM.

Lean: BbIpadoTaTh YMEHUS peliaTh KBA/JAPATHbIC YPABHECHUS U NMPOCTellINe PAMOHAIbHbIE
YPABHEHHS U MPUMEHATHh X K PeLICHUIO 32/1a4.

B Hauane Tembl NPUBOAATCS TPUMEPHl PEIICHHS HEMOJHBIX KBAJPATHBIX YpaBHEHUU. ITOT
Marepuan CUCTeMaTH3upyeTcsi. PaccMaTpuBalOTCsl alrOPUTMBI PEIIEHUsT HEMOJHBIX KBaJpPaTHBIX
yYpaBHEHUH Pa3IuyHOrO BUA.

OCHOBHOE BHMMaHHE CIelyeT YAeIUTh PEIeHHI0 YpaBHeHuil Buaa ax’ + bx + ¢ = 0, tne a £ 0, ¢
UCIoJIb30BaHrueM (opMynbl KopHel. B manHol Teme yuaruecst 3HakoMmsTcs ¢ opmynamu Buera,

BbIpAXKAKOIHUMU CBA3b MCXKIAY KOPHAMHU KBAAPATHOI'O YPABHCHUSA U €TO KO3(I)(I)I/II_II/ICHT2[MI/I. Onu
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UCIOJIb3YIOTCS B JAJbHEHIIEM IIpU JO0Ka3aTEIbCTBE TEOPEMBI O PAa3JI0KEHUM KBaJPATHOTO
TpexXuJieHa Ha JIMHEHHbIE MHOKUTEIH.

OOyuaromuecs: OBJIAZEBAIOT CHOCOOOM pelieHus APOOHBIX pAlMOHAIBHBIX YPAaBHEHHM, KOTOPBIHA
COCTOUT B TOM, YTO PEIIECHUE TAKUX YPAaBHEHMH CBOJIUTCS K PELIECHUIO COOTBETCTBYIOILMX LENBIX
YPAaBHEHUH C MOCJIEAYIOLIUM UCKIIFOYUEHHEM IIOCTOPOHHUX KOPHEH.

N3ydeHne 1aHHOM TEMbI MMO3BOJISIET CYLIECTBEHHO PACUIMPUTh allapar ypaBHEHUMN, HCIOIb3YEMbIX
JUIS PEILIeHUs] TEKCTOBBIX 3a/1a4.

I'naBa IV. HepasencrBa

UucnoBble HepaBeHCTBA M MX CBOMCTBA. [louneHHOE CIIOKEHHE KW YMHOYKEHHE YHCIIOBBIX
HepaBeHCTB. llorpemHocTs W TOYHOCTH mNpUOMMKeHUs. JIMHElHble HepaBeHCTBA C OJHOM
MEPEMEHHOM U UX CUCTEMBI.

Heab: o3HakOMHMTHL 00y4yalMXCs C NPUMEHEHHEM HePaBeHCTB /UIA OLEHKH 3HAYeHMH
BbIPasKeHMH, BbIPA0OTATh YMeHHe pellaTh JIMHeliHble HePaBeHCTBA € OJHOW NMepeMeHHOW u
HX CHCTEMBI.

CBolicTBa YMCJIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3y, Ha KOTOPON OCHOBAHO PEIICHHUE JMHEHHBIX
HEPaBEHCTB C OJIHOM mepeMeHHOW. TeopeMbl O MOYJEHHOM CJIOKEHHMH M YMHOXEHHHM HEPaBEHCTB
HaxXOJST NMPUMEHEHHE MPHU BBINOJHEHUHM MPOCTEHINX YINpaKHEHUM Ha OLEHKY BBIPAXKEHUN IO
MeToay TpaHull. BBonmsATcs MOHATHS aOCOMIOTHOW MOTPENIHOCTH M TOYHOCTU TNPHOIMKEHHS,
OTHOCHUTEJIbHOM MOTPEIIHOCTH.

YMeHus: mpoBOAUTH JNEAYKTHUBHBIE PACCYXACHUS IOTYy4aloT pa3BUTHE KaK MPU JOKa3aTeIbCTBAX
YKa3aHHBIX TEOPEM, TAK U IIPU BBIIIOJTHEHUH YIPAXKHEHUH Ha J10KA3aTEIbCTBA HEPABEHCTB.

B cBsi3u ¢ penieHueM JIMHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHOW HAETCS MOHSATHUE O YUCIOBBIX
MIPOMEXYTKaX, BBOJISATCS COOTBETCTBYIOIIME Ha3BaHUS M oOo3HaueHus. PaccMoTpeHuio cucrem
HEPaBEHCTB C OJIHOM MepeMEeHHOM MNpeAIIeCTBYET O3HAKOMJICHHE OOYyYaromMXCsl C MOHSATHUSAMHU
nepeceyeHust 1 00beTMHEHHUS] MHOXKECTB.

[Ipn penieHMM HEpPaBEHCTB HCHOJB3YIOTCSA CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bACHAIOTCSA Ha KOHKPETHBIX npumepax. Oco0oe BHUMaHHE CIEIyeT YACTUTh OTPabOTKEe YMEHUS
peuaTh MpocTeliline HEpaBeHCTBA BUAAa ax > b, ax < b, OCTaHOBUBIINCH CIEIMAIBHO Ha CIydYae,
korma a < 0.

B sToii Teme paccMarpuBaeTcs TaKKE PEIICHHE CUCTEM JABYX JIMHEWHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM, B YACTHOCTU TAKMX, KOTOPbIE 3alIUCAHBI B BUJIE JBOMHBIX HEPABEHCTB.

I'maBa V. CreneHb ¢ LeJBIM MOKa3aTeJeM. JJIEMEHThI CTATHCTHKH

Crenenp c I1enbIM TMoOKazaTeneM U ee cBodcTBa. CraHmapTHbelii Bua uucna. [lpubnixeHHbIC
BBIYUCIICHUS.

Leasb: BpIPpadOTATh yMEHHE NPHMEHSITH CBOWMCTBA CTeNEHH ¢ MeJdbIM IOKa3aTejieM B
BBIYHMCJICHUSAX U Npeodpa3oBaHMAX, C(POPMHUPOBATH HAYAJbHbIE NPeEICTABJICHUS O cOope H
rPyNIHMpPOBKe CTATHCTHYECKUX JAHHBIX, HX HATJISIIHON HHTEPNpeTaluH.

B a10i1 Teme GpopMyaupyrOTCsl CBOWCTBA CTENEHM C LIENbIM MOKa3zaTeleM. MeToJl JoKa3aTelbCTBa
9TUX CBOMCTB MOKAa3bIBACTCA HA NPHUMEPE YMHOMKEHUS CTENEHEW C OJUHAKOBBIMH OCHOBAHHUSMHU.
Jla€rca MOHATHE O 3allUCH 4YUClla B CTaHAApTHOM BuAe. [IpuBoaATCS NMpUMEpPHI MCIOJIB30BaHU S
TaKoM 3anmucH B pusnke, TEXHUKE U APYIUX 00JACTIX 3HAHUH.

OOyuaromuecss TMOJIy4arOT HayaJlbHBIE TMPEJICTaBIEHUs 00 OpraHu3alu CTATHCTUYECKUX
uccinenoBanuil. OHU 3HAKOMSTCA C TOHSATHUSAMHM TE€HEPAIbHOW M BHIOOPOYHOW COBOKYIHOCTH.
[IpuBogsTCs mHpHUMEpPHl TNPEACTABIECHUS CTATUCTUYECKMX JAaHHBIX B BUAE TaOIUIl 4acTOT H
OTHOCHUTEJIbHBIX YacToT. OOydarolmuMcsl MpeAararoTcsl 3aJaHds Ha HaxoXJAeHHe MO Tadiule
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YacTOT TAaKUX CTATUCTUYECKUX XapaKTEPUCTHK, KaK cpenHee apu(METHUECKoe, MOJa, pa3Max.
PaccmarpuBaercst BOpoc 0 HarsAHON MHTEPIIPETAIM CTAaTUCTHYECKON HHpopManuu. M3BecTHbIE
o0y4aromumcsi CrocoObl HArsIIHOTO MPEJCTABICHUS CTAaTHCTUYECKUX JaHHBIX C TOMOIIBIO
CTOJIOYATHIX U KPYrOBLIX JUArpaMm paCIIUupAOTCA 3a CHET BBCACHUSA TAKUX HOHﬂTHﬁ, KakK I1OJIMI'OH
U THCTOTpamMMa.

IToBTOpEHUE

Llesib: noBTOpEHHE, 00001IEHNE U CHCTEMATH3alMsl 3HAHUI, YMeHUIl H HABBIKOB 32 Kypc
aare0Ops! 8 kiacca.

Conep:xxanue yueOHOro npeamera s 9 kiaacca

IToBTOpEHUE
Ienp: MOBTOPUTH OCHOBHbIE CBEIeHH, IPAaBHJIA Kypca 8 Kiacca.

I'naBa 1. KBaapatnunas pynkuus

Oynkiusa. O0nacTh onpeaesieHus u 001acTh 3HadeHu GyHKIun. CBOMCTBA QYHKITUH.
KBagpatHblil TpexwieH 1 ero KOpHH. Pa3noxkeHne kBapaTHOTO TPEXWICHA HA MHOKUTEIH.
®ynxius y=ax’, ee rpaduk u coiictsa. I'paguku Gpynkuuii y=ax*+n u y=a(x-m)>. IToctpoenue
rpaduka kBagpaTuuHoi pyHkuuu. Oynkuus y=x". KopeHb n-ii cTeneHu.

esab: pacMpuTh CBeJIeHUS 0 CBOMCTBAX (PYHKIMIA, 03HAKOMHUTDH 00Y4YAIOLIMXCS CO
CBOMCTBAMM U rPapUKOM KBAAPATHYHON QPYyHKIMMH.

B Hauyane TemMbl cucTeMaTu3upyroTCs cBeieHus 0 PyHKUUAX. [IOBTOPSIIOTCS OCHOBHBIE MTOHSITHSL:
(hyHKIIHS, apryMeHT, 00J1acTh onpeaeneHus GyHKIuH, rpaduk. J[atoTcst HOHIATHS O BO3PACTaHUH U
yObIBaHUU (YHKIIMH, IPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3aaeTcs 0a3a sl yCBOSHUs
CBOMCTB KBaJPaTHYHON U CTETICHHOW (PYHKITHH, a TaKKe IS JaIbHEHIIero yriayoaeHus
(GYHKIIMOHATBHBIX MPECTAaBICHUHN MPU U3YUYEHUH Kypca areOphl U Havyall aHalu3a.
[ToAroTOBUTENBHBIM IIArOM K M3YYEHHUIO CBOMCTB KBAAPATUYHOM (DYHKIIUU SIBISIETCS TAKKe
paccMOTpeHHe BOIIPOca O KBaIpaTHOM TPEXUICHE U €ro KOPHSX, BBIJICJICHUU KBaJlpaTa JBY4YICHA U3
KBaJIpaTHOTO TPeX4ieHa, pa3JIOKEHUU KBaPAaTHOTO TPEXWiIeHa Ha MHOKHUTEIIH.

3yuenue KBajpaTHUHON (DyHKIUM HAUMHAETCS C PACCMOTPEHHs (PYHKIUM y=ax’, eé CBOMCTB U
0coOeHHOCTEH rpaduka, a TakKe APYruX YaCTHBIX BHIOB KBAAPATUYHOU (QYHKIIMH — QYHKIUN
y=ax’+n, y=a(x-m)>. DTH CBeJIeHUs UCHOb3YIOTCS IPH U3YyYEHUH CBOIMCTB KBaIpaTUYHOM
¢dbyHkuu obmero Buaa. BaxkHo, 4toObl o0ydaromuecs MOHsUIH, 4TO rpaduk GyHKIUH Y = ax? + bx
+ ¢ MOXeT ObITh TOJTydeH U3 rpaduka pyHKIUH Y = ax* ¢ TOMOIIBIO ABYX NapasielbHbIX
nepenocoB. [Ipuémbl noctpoenus rpaduxa GyHKIMH y = ax> + bx + ¢ 0TpabaThIBalOTCS HA
KOHKpETHBIX mpumepax. [Ipu aToM ocoboe BHUMaHHE CIeAyeT YASTUTh GOPMUPOBAHUIO Y
oOyuaronuxcs yMeHHs YKa3bIBaTh KOOPIMHATHI BEPIIMHBI TapaboIibl, €e 0Cb CHMMETPHH,
HaIpaBJIeHHUE BETBEH MapadoIIbl.

[Tpu u3ydeHun 5Toil TeMBbI NanbHEHIIee pa3BUTHE MOIy4aeT YMEHUE HAXOAUTD IO TpaduKy
MIPOMEXYTKH BO3paCTaHUs U YObIBaHUS (QYHKIIMH, a TAK)KE MMPOMEKYTKU, B KOTOPHIX (YHKITHS
COXpaHSET 3HaK.

OOyuaromuecs 3HAKOMSTCSI CO CBOMCTBAMU CTETIEHHON (QYHKIIUU y=X" IPH YETHOM U HEYETHOM
HaTypaJIbHOM ToKa3aTelne n.. BBoguTcs moHsTHE KOpHS n-ii crenenu. OOyJyaronuecs IO KHBI

o 3/ 4/
IIOHHUMATh CMBICJI 3allMCEN B A 27 , 81 . Onu MOJIY4arOT MPEACTABIICHUEC O HAXOXKJACHUUN
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3HaYeHUH KOPHS C MOMOIIBIO KaJIbKYJIATOPa, IPUYEM BBIpAOOTKAa COOTBETCTBYIOIIUX YMEHUI HE
TpebyeTcs.

I'naBa II. YpaBHeHHs1 M1 HepaBeHCTBA C O/IHO NepeMeHHO

enoe ypaBuenue u ero kopHu. JpoOHbIe paluoHabHBIE ypaBHEHU. PerieHre HepaBeHCTB
BTOpPOM CTENEHU C OAHOW NMEpPEMEHHOM. Perenne HepaBeHCTB METOI0M HHTEPBaIoB. HekoTopelie
IIPUEMBI PELICHHUs LEJIbIX YPAaBHEHUM.

Henab: cucreMaTn3npoBaTh M 0000IIUTH CBEEHUS O PELICHUH LeJIbIX U IPOOHBIX
PALMOHAJBHBIX YPABHEHUI ¢ OJHOH NepeMeHHOoH, chopMHpPOBaTL YMEHUE pellaTh
HepaBeHCTBa BUAA ax’ + bx + ¢>0 man ax? + bx + ¢<0, rae a= 0.

B 31011 TEMe 3aBepiiaeTcs n3y4eHue pallMOHAIbHBIX YPABHEHHM C OJJHOM nepeMeHHOW. B cBs3u ¢
9TUM MPOBOJUTCS HEKOTOpOE 0000IIeHNE U yIrilyOJieHue CBeACHU 00 ypaBHeHUsAX. BBonsarcs
MOHSATHS LI€JIOTO PallMOHAIBHOIO YpaBHEHUS U ero creneHu. O0ydaronuecs: 3HaKOMsITCS ¢
penieHneM ypaBHEHHI TPEThEeW CTEIIEHH U YETBEPTOU CTEIIEHH € ITOMOIIBIO PA3JI0KEHN Ha
MHOKHUTENHN U BBEICHUSI BCIOMOTATENIbHON IEPEMEHHON. MeTo1 pelieHns] ypaBHEHUN ITyTEM
BBEJICHUS BCIIOMOTaTeNIbHBIX IIEPEMEHHBIX OyIeT IMIMPOKO UCIIOJIb30BATHCA JaIbHEHIIIEM MTPU
pELIeHUH TPUTOHOMETPUUYECKHUX, JOrapu(PMUUECKUX U APYTUX BUJIOB ypaBHEHUI.

Pacmmpsrorcest cBesieHus 0 peleHru ApoOHBIX palliOHAIBHBIX ypaBHeHHH. O0ydaronuecs
3HAKOMSATCSA C HEKOTOPBIMH CIIEIIMAIBHBIMU ITPUEMAMU PELICHUS TAKUX YPABHEHUM.
dopMupoBaHe YMEHMIT pelaTh HepaBeHCTBa BUA ax” + bx + ¢>0 wiu ax? + bx + ¢<0, rae a* 0,
OCYIIECTBIISIETCA C ONOPON Ha CBEEHUS O Ipaduke KBaApaTUUHOW (QYHKIMH (HAaIIpaBJICHUE BETBEH,
€€ pacIoyIoKEHUE OTHOCUTEIBHO ocH OX).

OOyuarommuecs: 3HaKOMSTCS ¢ METOJIOM HHTEPBAJIOB, C OMOIIBIO KOTOPOTO PELIAIOTCs HECTOAKHbBIE
palOHaIbHBIC HEPABEHCTBA.

I'naa III. YpaBHeHMsI 1 HEPaBEHCTBA € IBYMS lepeMeHHbIMHU

VYpaBHeHHe ¢ ABYyMs NTEpeMEHHbIMU U ero rpaduk. ['paduyeckuii cnocod pemieHus: cucTem
ypaBHEHUH. PellieHre cucreM ypaBHEHUH BTOPOM CTENeHH. Perenne 3aa4 ¢ mOMOIIbI0 CUCTEM
ypaBHeHuU# BTopoii crenenu. HepaBencTBa ¢ nByms nepeMeHHbIMU. CHCTEMbI HEPABEHCTB C ABYMS
MIePEeMEHHBIMHU.

esb: BoIpadaTbiBaTh YMEHHE PELIATh MPOCTENINe CUCTEMbI, COepKALIMe YPaBHEHUE
BTOPOIi cTeNeHHu ¢ IBYMSI NlepeMEeHHbIMH, U TEKCTOBbIE 32Ja4H € IOMOIIbI0 COCTABJIEHHUS
TAKUX CHCTEM.

B nanHoli TeMe 3aBepiaeMcst U3y4eHUEe CUCTEM YPABHEHUN C ABYMs. epeMeHHbIMU. OCHOBHOE
BHHMMAaHHUE yJIENAETCs CUCTEMaM, B KOTOPBIX OJIHO U3 YpaBHEHUI MEPBOM CTENEHH, a APYroe
BTOPOH. 3BeCTHBIN yyamuMcs crioco0 MOCTAHOBKH HAXOUT 37IeCh JalbHENIIee MPUMEHEHUE U
MO3BOJIIET CBOJUTH PEIIEHUE TAKMX CUCTEM K PEUICHUIO KBAJAPAaTHOIO YpaBHEHUSI.

O3zHakoMIIeHHE 00YYaIOIINXCS C TPUMEPAMH CUCTEM YPaBHEHUI € ABYMs IEPEMEHHBIMHU, B
KOTOpBIX 00a ypaBHEHUS BTOPOM CTEMEHH, TOJHKHO OCYILIECTBISATHCS C IOCTATOYHOMN
OCTOPO>KHOCTBIO M OTPAHUYMUBATHCS TPOCTEUILIMMHU [TPUMEPAMHU.

[IpuBneueHne U3BECTHBIX 00yJarOIMIUMCS IPaQUKOB MO3BOJSET MPUBECTH MPUMEPHI TpadUIecKOro
penieHus cucteM ypaBHeHH. C MOMOIIBI0 TpadUdecKuX MpeCTaBICHH MOKHO HATJISAHO
MOKa3aTh 0OYUYaIOIIUMCS, YTO CUCTEMBI JIBYX YpaBHEHUH C IBYMsI IEPEMEHHBIMHU BTOPOW CTETICHH
MOT'YT UMETh OJHO, JBa, TPU, YETHIPE PELLICHUS UJIU HE UMETh PEILICHUIA.
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PazpaboTanHblif MaTEMaTHUECKHUI armapaT MO3BOJISIET CYIIECTBEHHO PACIIUPUTH KJIACC
COJIEpKATENBbHBIX TEKCTOBBIX 3a/a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPAaBHEHMIA.

N3yuyenue TeMbl 3aBepIIACTCSl BBEACHUEM IIOHATUS HEPABEHCTBA U CUCTEMbI HEPABEHCTB C ABYMs
nepeMeHHbIME. CBeieHHs 0 rpaduKax ypaBHEHHI C IBYMsI IEPEMEHHBIMHU HCIIOJB3YETCS PU
MJUTFOCTPALIMM MHOKECTB PELIEHUI HEKOTOPBIX IPOCTEHIINX HEPABEHCTB C IBYMS IIEPEMEHHBIMU U
UX CUCTEM.

I'naBa IV. Apupmernueckass u reomerpuuecKasi Nporpeccum

[TocnenosarensHoCcTU. Onpenenenue apudmernyecko nmporpeccuu. opmyna n-ro wieHa
apudmernueckoil nmporpeccun. @opmyna CyMMbl N-MEPBHIX WIEHOB apu(PMETUUECKON TPOrPECCHH.
Omnpenenenue reoMmeTpuueckoi nporpeccuu. @opmyna n-ro wieHa reOMETPUUECKON MPOTPECCHH.
@opMyIta CyMMBI N-NIEPBBIX YWICHOB T€OMETPUYECKON ITPOrPECCUM.

Heab: nath noHATHSA 00 apuPMeTHYECKOI U reOMeTPHYECKO MPOrpeccusix KaK YMCcI0BbIX
M0CJIe/I0BaTeIbLHOCTAX 0C000ro BU/A.

[Ipu u3ydeHnn TeMbl BBOJUTCS OHATHE NOCIIEI0BATENbHOCTH, Pa3bICHSIETCS CMBICT TEPMUHA «N-1
YJIeH MOCIIeI0BATEIbHOCTHY, BEIPa0aThIBAETCSl YMEHUE UCTIOIb30BaTh HH/IEKCHOE 0003HAUYEHHE.
DT CBEJCHUS HOCSAT BCIIOMOTATEIbHBIN XapaKTep U UCHOIb3YIOTCS ISl U3yUSHUS
apumMeTHyecKoil 1 reoMeTpUUECKOM MPOrpecCuil.

Pa6ora ¢ opMynamu n-ro wieHa U CyMMBbI IIEPBBIX N WIEHOB IPOTPECCHI, TOMUMO CBOETO
OCHOBHOTO Ha3HA4€HHs, IO3BOJISIET HEOJHOKPATHO BO3BPAIAThCSI K BBIYMCIICHUSM,
TOXKJIECTBEHHBIM MTPE0OPa30BaAHUSIM, PELICHUIO YpaBHEHU N, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcs xapakTepUCTHUECKUE CBOMCTBA apu(METUUECKONW U T€OMETPUUICCKOM
MIPOTPECCUM, YTO MO3BOJISET PACIIUPUTH KPYT MpeaaracMplx 3a/1a4.

I'naBa V. JiieMeHTHI KOMOMHATOPUKYU U TEOPUH BEPOSITHOCTEH

[Tpumepsr komOuHATOPHBIX 3a1a4d. [lepecranoBku. Pasmemenus. Coueranus. OTHOCUTEIbHAS
4acToTa CIly4yailHOro coobITUs. BEposSTHOCTH PaBHOBO3MOXHBIX COOBITHH.

Leb: 03HAKOMHUTBL 00y4AIOIIMXCS ¢ MIOHATUSIMH NIEPECTAHOBKH, Pa3MeLleHNsl, COYCTAHUA U
COOTBETCTBYHIIUMH (POPMYJIaAMH IS MOACYETA UX YUCJIA; BBECTH MOHATHS OTHOCHUTEJIbHOM
YacTOThI M BEPOSATHOCTH CJIy4ailHOr0 COOBITHSI.

N3ydeHue TeMbl HAYMHAETCS C PELICHUS 3334, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WM UHBIE
KOMOHMHAIIMH 3JIEMEHTOB H. MOJICYUTATh UX YUCI0. PazbsicHsaeTcss KOMOMHATOPHOE MTPaBUIIO
YMHOEHUS, KOTOPOE UCIIONHSTCS B JallbHEHIIIEM MTPH BBIBOJIE POPMYIT ISl TOACUETa Yncia
[IePECTaHOBOK, Pa3MEUIEHUN U COUETAHUN.

[Ipu u3ydennn 1aHHOTO MaTepHralia He0OX0AUMO OOPAaTUTh BHUMaHUE 00yJarONINXCS Ha pa3inyue
MOHATHH «pa3MellleHue» U «codeTanuey, chopMUpOBaTh Y HUX YMEHHUE ONPEAETATh, O KaKOM BUJIE
KOMOUMHAIINI UJIET pedb B 3a/1a4e.

B nmanHOM Teme ydaiuecs: 3HaKOMATCS ¢ Ha4aJIbHBIMU CBEACHUSMHU U3 TEOPUHU BEPOSTHOCTEN.
BBosTCS NOHATHS «clTyyaiiHOE COOBITHE», OTHOCUTEIbHAS YaCTOTay», «BEPOSTHOCTh CIIy4alfHOTO
coObITUS». PaccMaTprBarOTCs CTATUCTUYECKUN M KITACCUYECKHUM MOAXObI K OIPEeICHHIO
BEPOSATHOCTH CIydaifHOro coObITus. BaskHO 00paTuTh BHUMaHKHE 00y4aromuxcs Ha TO, YTO
KJIACCUYECKOE OTPEEICHUE BEPOSATHOCTU MOKHO IPUMEHSATH TOJIBKO K TAKMM MOJEISAM peaJIbHBIX
COOBITHI, B KOTOPBIX BCE UCXO/bI SIBIISIOTCSI PABHOBO3MOKHBIMHU.

IToBTOpEHUE

Lenb: noBTOpeHue, 00001IeHNE U CHCTEMATH3AUSI 3HAHUH, YMEHHI H HABBIKOB 32 KypcC
aare0psl 7-9 Kiaccos.
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TemaTn4eckoe IJIAHUPOBaHUE

Pa3pen

KoaunyecTBo 4acoB 1o KoaunuecTBO

KRJaccamM qacoB

KJacc

8 9 7-9 KJj1acchl
KJacc | KJjacc

Apudmeruka.
PanuonanbHble yncia. JlelicTBUTEIbHBIE
yncaa. U3mepenns, npudan:KeHus, OlEeHKHU

14 4 20

Auredpa.
Auaredpanyeckne BbIpaskeHHsl. Y paBHeHU.
HepageHncraa.

84

78 40 202

DyHKIUH.
OcHoBHBIE NOHATHSA. UK c/10BbIE (PYHKIIUH.
YucoBblie MOCIEA0BATEILHOCTH.

13

BeposiTHOCTB U CTATHCTHKA.
OnucarenbHas cratucTuka. CiyyaiiHbie
co0bITHS M BepOATHOCTb. KomOuHaTopuKa.

Jlornka u MmHoKecTBAa.
TeopeTnko-MHOKeCTBEHHbIE MOHATHSA.
JJIeMeHThI JOTuKH.

HToro no kiaaccam

102

102 102 306

HToro 7-9 kiaacchbl

s 7 kJacca

Pazpen KoanuecTBo 4acoB B

padoueil nporpamme

KoimuecTBO KOHTPOJIbHBIX
padoTt

IToBTOpEHHUE Kypca
MaTeMaTHKH 6 Kjacca

2

BoipaxeHnusi, TOXKIeCTBA,
YPABHEHHUsI.

22

DyHKUUH

11

Crenenb ¢ HaTypaJbHBIM
NoKa3artejemM

11

MHoro4j1eHbI

17

DopMyJIbI COKPALLICHHOT'0
YMHOXKEHHU S

19

CucreMbl JUHEHHBIX
yPaBHEHU

16

IToBTOpEHUE

Hrtoro

102
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IJid 8 kiacca

Paspnen KosmmyecTBOo 4acos B Kon4yecTBO KOHTPOJIBHBIX
paboueii nporpamme pa6ort
IToBTOpEeHue Kypca 2 -
aare0psbl 7 ki1acca
PanuonanbHbie 1poou 23 2
KBaaparubie kopHu 19 2
KBaaparHbie ypaBHeHHs 21 2
HepagencrBa 20 2
Crenenpb c HeJIbIM 11 1
nokaszarejaeM.  JJIEMEHTbI
CTATHCTHKHU
IloBTOpEeHuUe 6 -
Hroro 102 9
I 9 kiacca
Pasznen Kosan4yecTBo 4acoB B Kosn4ecTBO KOHTPOJIBLHBIX
paboueii nporpamme padoT
IoBTOpEHME Kypca 2 -
aareopsol 8 kiacca
KBaapatuunas pyHkuoust 22
YpaBHeHHsI H HEPaBEHCTBA 14 1
¢ OTHO¥ MmepeMeHHOM
YpaBHeHHsI H HepaBeHCTBA 17 1
¢ IByMsl NepeMeHHbIMH
Apudmernueckas u 15 1
reoMeTpuyeckKas

nporpeccun

JIeMeHTBhI KOMOMHATOPUKH 13 1
U TEOPUH BEPOATHOCTEH
IloBTOpEHuUe 19 1
Hroro 102 7
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