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IlogcuurenbpHad 3ammcKa

[Iporpamma cocraBieHa B COOTBETCTBHM ¢ TpeOoBanusMu DenepaqbHOrO0 TOCYAaPCTBEHHOTO
00pa30BaTENILHOTO CTaHJApTa BTOPOTO MOKOJICHUS OCHOBHOTO 00IIEero o0pa3oBaHus IO MaTeMaTHKE:

@®enepanbHoro  'ocymapcrBeHHoro  OOpasoBarenbHoro CraHgapra OCHOBHOIO — OOIIEro
oOpa3oBanus (mpuka3 MwuHHCTEpcTBa OOpasoBanusi W Hayku Poccuiickoit ®enepanuu ot 17
nexaops 2014 roma Nel1897);

Hopm ®enepanbHoro 3akona «O06 obOpaszoBanuu B Poccuiickoit ®@enepannmn» «273-O3 ot 29
nekaops 2012 rona;

OcHoBHOM O0pazoBaTebHON MpPOrpaMMbl OCHOBHOTO 001ero oopazoanusi MBOY COII Ne 3,
YTBEPKJICHHOW NeAarorndyeckuM coBetom, rnporokosi Nel ot 29.08.2015r.;

COopHHKa HOPMAaTHUBHBIX JOKyMeHTOB. Marematnka / [IporpamMma moArotoBiieHa MHCTUTYTOM
CTpaTeTUYeCKUX HucchenoBaHuii B oOpasoBanuu PAQO. Hayunwie pykoBOauTENM — UJICH-
koppecrionieHT PAOA. M. Konnakos, akanemuk PAO JI. II. Ke3una, CocraButens — E. C.
Casunos./ M.: «IIpocsemienuey, 2012;

[IpumepHoil mporpammsl 1o Kypcy anreopsl (7 — 9 kmacchl), CO31aHHON Ha OCHOBE €IMHOMN
KOHIICTIIINYM TIPETNO aBaHusl MaTEMaTUKH B CpeIHEH MmiKoje, paspadoranHor A.I.Mep3iskom,
B.b.Ilononckum, M.C.Sxupom, [.A. HoMHpOBCKMM, BKIIOYEHHBIX B CHUCTEMY «AJITOPUMT
ycrexa» (M.: Benrtana-I'pad, 2014) u obecriedera YMK s 7-9-ro kimaccoB «Anrebpa — 7»,
«Anrebpa — 8» u «Anredpa — 9/ A.I'.Mepsnsk, B.b.Ilonorckuii, M.C.Sxkup/M.: Benrana-I'pad,
2014.

Mecto yueOHOro npeamera «Ajaredpa» B yueOHOM IIaHe:

B cootBercTBUM ¢ TpeboBaHusmu deneparbHOr0 rocylapcTBEHHOro 00Opa3oBaTEeNbHOTO CTaHAapTa
OCHOBHOTO 0011ero obpaszoBanusi B 7-9 kinaccax mnpeamer «MaremaTHKay AEIUTCS Ha J1Ba MpeaMeTa:
«Anredpa» u «['eomerpus». O0IIee KOTUIECTBO YPOKOB areOphl B Hepento B 7 — 9 kiace — o 3 vaca,
Brony 7 — 9 xmacc — mo 102 gaca, 3a kypc 7 — 9 kiacc Bcero 306 gacoB. Pacnpenenenue yaeOHOTO
BpEMEHU MEXy ITUMHU NPEAMETaMU MPeICTaBICHO B TaOIHIIE.

KonuvecTBo 4acoB B KosunvecTBo yacoB B
Kype
HeJIeJTI0 roj
Anrebpa 7 kimacc 3 102
Anrebpa 8 kimacc 3 102
Anrebpa 9 kimacc 3 102
HUTOI'O 306




IInanupyemble pe3yJibTaThl
O0CBOeHMA yueOHOro npeamera «AJredpa»

7-9 Kiaaccel
JINYHOCTHBIMH pe3yJabTaTaMM U3ydeHUs mpeaMera «Anredpa» » B BUAE ydeOHOTo Kypca 7— 9

KJIaCC ABJIAIOTCA CICAYIOIMIUE KaYECTBA:

HE3aBUCUMOCTh U KPUTUYHOCTH MBIIIUICHUS;

BOJISI © HACTOMYUBOCTD B IOCTUKEHHUH 1LIEJIH;

c(OpPMUPOBAHHOCTh OTBETCTBEHHOIO OTHOUIEHHUSI K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTHU
oOyuaronuxcs K cCaMOpa3BUTHUIO U caMO00Opa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO U TO-
3HAHMIO, BBIOOpY JaibHEiIIero oOpa3oBaHMsl Ha 0a3e OPUEHTUPOBKUM B MHpe mpodeccuit u
MpodecCHOHANIBHBIX MPEINOYTeHUH, OCO3HAHHOMY IOCTPOCHHMIO WHAMBHIYaJbHON 00pa3o-
BaTEIbHOU TPAEKTOPHH C YYETOM YCTONUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

c(OpPMUPOBAHHOCTh IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOU NMPAKTUKH;

c(OpMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTApUIUMU U MJIQANINMU, B 00pa30BaTEIbHOM, OOMECTBEHHO IMOJIE3HOU, yu4eOHO-
HCCIIEIOBATENIbCKON, TBOPUECKON U IPYrUX BUJAX JAESTEIbHOCTH;

yYMEHHE SICHO, TOYHO, TPaMOTHO M3JlaraThb CBOM MBICIIM B YCTHOM M MHCbMEHHOM peud, MOHUMATh
CMBICTT TIOCTaBJICHHOW 3aJayd, BBICTPAWBAaTh AapPryMEHTAlMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPBHI;

MIpe/ICTaBJICHHE O MaTeMaTHUeCKON HayKe Kak cdepe 4eToBeUYECKOU NesTeNbHOCTH, 00 Tanax eé
pa3BUTHS, O €€ 3HAYUMOCTH I Pa3BUTHUS [IUBUIIM3ALINH;

KPUTUYHOCTh MBIIUJICHUS, YMEHHUE pACIIO3HAaBaTh JIOTMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJINYATh THIOTE3Y OT (aKTa;

KpEaTUBHOCTb  MBIIUICHUS, WHUIUATHBA, HAXOJYUBOCTb, aKTHUBHOCTb IPU  PELICHUU
anredpanvecKkux 3ajaay;

yYMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3y/IbTaT yueOHOM MaTeMaTHYeCKON NesITeIbHOCTH;
CIOCOOHOCTh K 3MOIIMOHATBHOMY BOCIPHUSATHIO MaTeMaTHUYECKHX OOBEKTOB, 3ajay, PEIICHUH,
pacCyXICHUM.

Cpedcmsom docmudicenus Smux pe3yibmamos A6iusaencs.

cucTeMa 3a/laHui yueOHUKOB;

IpeJCTaBiIeHHas B ydeOHMKaX B IBHOM BHJIE OpraHU3allMs MaTepuaia 1o NpUHIUIY MUHUMAKCA;
HCIOJIb30BAHNE COBOKYITHOCTU TE€XHOJIOTHH, OPUEHTUPOBAHHBIX HAa PAa3BUTHE CAMOCTOSTEILHOCTH
U KPUTHUYHOCTH MBIIUICHUS: TEXHOJIOTUS NMPOOJIEMHOI0 JUajora, TeXHOJOIHs HpPOJYyKTHBHOTO
YTEHUS!, TEXHOJIOT U OLIEHUBAHUS.

MeranpeaMeTHbBIMU pe3yibTaTaMH HM3ydeHHS Kypca «MaremaTuka» sBisieTcss (OpMHUpOBaHUE
YHUBEpCaJIbHBIX yueOHBIX neiicTBuit (VY ):
Peryastusubie YY/I:

7-9-11 knaccwt

CaMOCTOSITENIBHO  oOHapyscusams M (QOpMyIHUpoOBaTh YueOHyI0 mpoOieMy B KIACCHOM H
WH/IMBUYAIbHOM yueOHOH e TeTbHOCTH;



- 6blOBUcamb BEPCUU PELICHUs MPoOIEeMbl, 0CO3HABAaTh KOHEUHBIN pe3yibTaT, BRIOMPATh CPEICTBA
JNOCTUKEHUS LIEJIU U3 IPEUI0KEHHBIX WM UX HCKATh CAMOCTOSITENBHO;

- cocmasnamy (MHANBUAYAITFHO WK B TPYIIIE) TUIAH PEIICHUs MPOOIeMBbl (BBITIOIHEHUS IPOEKTA);

- paboTas Mo MPEATIOKEHHOMY WM CAMOCTOSITENILHO COCTABICHHOMY IUIaHY, UCHOIb308AMbHAPSIILY
C OCHOBHBIMHM U JIONOJIHUTEJIbHBIE CPENCTBA (CHpAaBOYHAs JMUTEpATypa, CIIOKHBIEK IMPUOOPBI,
KOMIIBIOTED);

- NIaHUpPO8amdb CBOXO MHIUBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHUIO;

- pabomamb TIO CaMOCTOSTENBHO COCTABICHHOMY IUJIaHY, CBEpSsiCb C HUM H C IIEJBIO
NESITEIbHOCTH, UCIIPaBIIsisl OIIMOKH, HUCIOJIB3YSI CAMOCTOSITENIbHO MOJOOpaHHbIE CPEACTBa (B TOM
yucie u urepuer);

- CBOOOJHO 10/1b306ambcsi BBIPAOOTaHHBIMU KPUTEPUSMHU OLEHKH M CAMOOIIEHKH, HCXOSI U3 LIETH U
UMEIOIINXCSA KPUTEPHUEB, Pa3indas pe3ysIbTaT U COCcOObI IeHCTBUH;

- B XOJI€ MpeACTaBIEHUS MPOEKTa 0a8amsv OYeHKy €ro pe3yabTaTaMm;

- CaMOCTOSITENIBHO 0CO3HA6amb TPUYMHBI CBOETO yclexXxa WM Heycnexa MW HaXoAWUTh
CIOCOOBIBBIX0/1a U3 CUTYAllUU HEYCIIEXa;

- YMemb oyeHums CTENEHb YCIIEUTHOCTH CBOEH MHIMBUyalbHOU 00pa30BaTebHOM 1€ TEIbHOCTH;

- JaBaTh OLEHKY CBOMM JIMYHBIM KayecTBaM M uepTaM Xapakrepa («KaKoB $5»), OMPEIeNsiTh
HaIpPBJICHUS CBOETO Pa3BUTHSI («KAKUM 51 XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJO0 CHEIaTh))

Cpeocmeom gpopmuposanus pecynamusnvix YV cayocam mexnono2us cucmemno-0esmenbHOCmHO20

nooxooa Ha smane u3y4eHus HOB020 Mamepuand u MmexHOIO02Us OYEHUBAHU 00pa308amenbHbIX
docmudiceHutl (Y4eOHbix ycnexos).

Ho3naeamenvnvie YY/I:

7-9-it knaccot

— aHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOsamb U 000Owams HaKThI U SBICHHS,

— ocywecmeisims CpPaBHEHUE, CEPUAIMIO U KITACCH(PHUKALINIO, CAMOCTOSITEIILHO BHIOMpasi OCHOBAHUS U
KPUTEPHUH ISl YKA3aHHBIX JIOTHUECKUX OIEPaIlnii; CTPOUTh KIACCH(UKAIMIO MyTEM TUXOTOMUYECKOTO
JesieHus (Ha OCHOBE OTPHIIAHUS);

— cmpoums JIOTUYECKA OOOCHOBAaHHOE pACCYXJIECHHUE, BKIIOYAIOIIECE YCTAHOBJICHHWE NPUYHHHO-
CIICICTBEHHEIX CBS3Cii;

— co30asams MaTEeMaTHYECKUE MOJICIIH;

— COCTaBIISITh TE3MCHI, PA3JIMYHBIC BUIBI IUIAHOB (TPOCTHIX, CIOXKHBIX M T.I.). [IpeoOpa3oBbIBaTh
MH(pOPMAIIUIO U3 OJTHOTO BUA B IPYroil (TabauIly B TEKCT, IMarpaMMmy H IIp.);

— bIUUMBIBAMb BCE YPOBHU TEKCTOBOW MH(POPMAIIUH.

— yMemb onpeodeisimb BO3MOXHBIE HCTOYHUKH HEOOXOJUMBIX CBEICHHM, IMPOU3BOJUTH TIOUCK
nHpOpMAIINHY, aHATH3UPOBAThH U OIICHUBATH €€ JOCTOBEPHOCTb.

— TIOHUMas TIO3UIMIO JPYroro 4YeJIOBEKA, paziuyams B €ro pedyd: MHEHHE (TOYKY 3pEHHs),
JI0Ka3aTelnbCcTBO (apryMeHThI), (aKThl; THUIOTE3bl, AKCHOMBI, Teopuu. [ 3TOr0 CcaMOCTOSITEIBHO
UCIIOJIb30BaTh Pa3iIMYHbIC BUBI UYTCHUs (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHTEIBHOE, MOUCKOBOEC),
NPUEMBI CITYILIAHHSL.

— CaMOMYy ¢030a6amb UCTOYHUKHA MHPOPMAIIMU PA3HOTO THIA W JUISI Pa3HbIX ayJUTOPUH, COOIOAATh
WHGOPMAIIMOHHYIO TUTHEHY U MpaBuia HHGOPMAIMOHHON 0€3011aCHOCTH;

— YMemvbucnoib306ams KOMIIBIOTEPHbIE U KOMMYHHKAI[MOHHBIE TEXHOJOTUU KaK WHCTPYMEHT MJis
JOCTHIKEHHSI CBOMX Ieleil. YMeTh BHIOMpaTh aJeKBATHBIE 3a/lad€ HHCTPYMEHTAIbHbBIE MPOrPaMMHO-
anmapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTenbHbIX YYJl ciayxar yd4eOHBIH MaTepuan M HpPEeXJe BCEro
MPOIyKTUBHBIE 3aJaHus Y9eOHUKa, TO3BOJISIONINE TPOABUTATHCS IO BCEM IIECTH JIMHUSIM Pa3BUTHSL.
1-s JIP — Vcnonb3oBaHHe MaTeMaTHYECKUX 3HAHHUM ISl PEIICHUs] PAa3IMYHBIX MaTeMaTHYeCKUX 3a7ad U
OLICHKH ITOJIYYEHHBIX PE3YJIbTAaTOB.
2-51 JIP — CoBOKYIMHOCTh YMEHUH M0 UCTIOIB30BAHUIO JI0KA3aTEILHON MaTeMaTHYECKON peyn.
3-1 JIP — CoBokynmHOCTh yMeHUH 1o paboTe ¢ wHpoOpmammeil, B TOM YUCIE€ W C Pa3THYHBIMU
MaTeMaTUYECKUMHU TEKCTaMH.
4-g JIP — YMeHUS UCHONB30BaTh MaTEMATHUYECKUE CPEICTBA JUIS HM3yYCHHsS] W OIMMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUIA.




5-1 JIP — He3aBUCHMOCTb Y KPUTUYHOCTH MBIIICHUS.
6-1 JIP — BoJist 1 HaCTOMYMBOCTE B JIOCTHKEHNH LIETH.

Kommynukamuenwvie YY/I:

7 — 9-i1 knaccol
—  CaMOCTOSITENILHO Op2aHu306b16amb YI€OHOE B3aMMOACHUCTBHE B Ipymie (OnpeaensTs oOmue neny,
JIOTOBApUBATHCS JAPYT C APYTOM H T.11.);
— OTCTamBasi CBOIO TOUKY 3PCHHUS, NPUBOOUMb APeYMeHMbl, TIONTBEPK A NX (PaKTaMU;
— B JUCKYCCUU YMemb8blO8UHYMb KOHTPAPTYMEHTHI;
—  YUYUTHCSI KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABAMbL OLINOOYHOCTh
CBOEr0 MHEHHUS (€CJIi OHO TaKOBO) U KOPPEKTUPOBATH €T0;
— TIOHUMAas TMO3UIHIO JIPYroro, paziuyams B €ro pedd: MHEHHE (TOYKY 3pEHUs), J0Ka3aTeIhCTBO
(aprymenTsl), (hakThl; TUIIOTE3BI, AKCHOMBI, TCOPHH;
—  YMemb B3TJISTHYTh Ha CUTYAIIMIO C MHOU TIO3UIIUU U 00208ApUBAMbCS C JIIOJBMU UHBIX TTO3UIIHMN.
Cpeocmeom  opmuposanus KOMMYHUKATUBHBIX Y'Y ]I ciyxaT TEXHOJOTHS MPOOJIEMHOro auajora
(moOyxmarmuii U TMOABOAAIIMM JHAJOT) W OpraHu3amus padoThl B MajbIX TpYIINax, TaKKe
HCIIOJIb30BAHNUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHHU MPOIYKTUBHOTO UYTECHHUS.

IIpenmeTtHble:

1) ymeHue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBAHUE, U3BJICYCHUE HEOOXOIMMOM
nH(popMaluK), TOYHO U TPAaMOTHO BBIPAKaTh CBOM MBICIM B YCTHOM M NMHUCbMEHHOW pedd, MPUMEHsS
MaTeMaTHYECKYyl0 TEPMHUHOJIOTHIO U CHMBOJIMKY, HCIIOJIb30BaTh pAa3JIMYHbIE S3bIKM MAaTeMaTHUKU
(crmoBecHBIN, CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATh CYXJACHUS, MPOBOJIUTH KIACCH(PUKAIIMIO,
JI0Ka3bIBaTh MATEMAaTUUYECKHUE YTBEPKICHMUS,

2) BnajgeHue 0a30BBIM IIOHATHHHBIM amliapaToOM: HMETh IPEICTAaBICHUE O 4YHCIEe, BIIAJICHUE
CUMBOJIBHBIM  SI3bIKOM ~ anreOpbl, 3HAHUE AIEMEHTApPHbIX  (DYHKIMOHAIBHBIX  3aBHCHMOCTEH,
(dbopMupoBaHHE NMPEACTABIECHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHUPE U O pa3iIM4YHbIX
crioco0ax uX U3y4eHus, 00 0COOEHHOCTSIX BbIBOAOB U IPOIHO30B, HOCALINX BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBINOJHATH ajdreOpandecKkue MpeoOpa3oBaHUs PALMOHATBHBIX BBIPAKCHUI, TPUMEHSITH
UX I peleHHs] y4eOHbIX MaTeMaTHYeCKUX 3aJad M 3a/ad, BO3HUKAIOIIMX B CMEXHBIX Y4eOHBIX
IpeaMeTax;

4) yMeHHe TO0JIb30BaThCS MaTeMaTHYECKMMHU (GOpPMYyJIaMU ¥ CaMOCTOSITEIIBHO COCTaBIISATH (DOPMYIIBI
3aBHCUMOCTEH MEX/1y BeJIM UMHAMM HA OCHOBE 00O0OIEHHUS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) yMeHue pemiath JMHEHHbIC ¥ KBaJpAaTHBIC YPaBHCHUS M HEPa BEHCTBA, a TAKXKE NMPUBOJUMBIC K
HUM YpaBHEHUS, HEPAaBEHCTBA, CHCTEMbI; NMPUMEHATh TpauuecKue MPeICTABICHHsS s pEIIeHUs U
UCCIIEI0OBAaHUS YPABHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATD MOJyYEHHBIC YMEHHUS Ul PEIICHU 3a/1a4 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) oBnazeHne cHCTEMO (YHKIHMOHAIBHBIX MOHATHHA, ()YHKIIMO HAIBHBIM SI3bIKOM U CHMBOJIHKOI,
YMEHHUE CTpPOUTh rpaduku (yHKUMHA, ONUCBHIBaTH MX CBOWCTBA, HCIOJIB30BaTh (PYHKIMO "HAIbHO-
rpaduyecKkue IMpejICTaBICHHUsl Ui ONMCAHUS M aHalM3a MaTeMaTHMUYeCKMX 3a7ad U pealibHbIX
3aBUCHUMOCTEH;

7) oOBIaJIcHHE OCHOBHBIMH CIIOCOOAMH MPE/ICTABICHUS U aHAJM3a CTATUCTHYCCKUX TAHHBIX; YMCHUE
pelaTh 3a/1a4i Ha HaX0KJIeHHE YacTOThI U BEPOSITHOCTH CIIy4ailHbIX COOBITUH;

8) yMeHHME NPHUMEHATh H3YYCHHBIC IOHATHS, PE3YJIbTaThl M METOMABl TPH PEUICHHH 3a/1ad W3
Pa3IM4YHBIX pa3lelioB Kypca, B TOM YHCIE 3a7ad, HE CBOAALINXCA K HEMOCPEICTBEHHOMY IIPUMEHEHHUIO
U3BECTHBIX aJITOPUTMOB.



Coneprxxanue yueOHOro npeamera «Ajaredpay»
7 —9 kaaccoB
e 7 kJyacc:

1. BpIpaxeHusi, TOK1eCTBA, yPABHEHMSI.

UucnoBele BbIpaXeHUsI ¢ NepeMeHHbIMH. [Ipocteiiine mpeoOpa3oBaHusl BbIpaKEHUH. YpaBHEHHE,
KOpeHb ypaBHeHHd. JIMHENHOE ypaBHEHHME C OJHOM IepeMEHHOU. Pemenne TeKCTOBBIX 3a7a4 METOJIOM
COCTaBJIEHUs ypaBHEHHI. CTaTUCTUYECKNE XapPaKTEPUCTHKHU.

OcHogHas yenb — CUCTEMATU3UPOBATh U 000OIIUTH CBECHHS O MpeoOpa3oBaHUIX alredpandeckux
BBIPAXKEHUI U PEIIEHUN YPAaBHEHUI C OJTHOM IEPEMEHHOM.

[lepBas Tema kypca 7 Kiacca SIBIS€TCS CBSI3YIOIIMM 3BEHOM MEXKIY KypCOM MaTeMaTHKH 5—6
KJIacCOB M KypcoM aireOpbl. B Hell 3akperuisitoTcs BBIYMCIUTENIBbHBIE HaBBIKM, CUCTEMAaTU3HPYIOTCS U
00001I1ar0TCs CBEJICHUS O TTPEOOPa30BAHUSX BRIPAKCHHUIN U PEIICHUU YPaBHCHUH.

HaxoxxneHue 3HauyeHUM YMCIOBBIX M OYKBEHHBIX BBIPQXKEHUH JaeT BO3MOXHOCTh HOBTOPUTH C
yUYaIlMMUCS IpaBuWIa JEMCTBUH C pallMOHAJBHBIMU UYUCIAMHU. YMEHMs BBIIOJHSATH apU(pMeTHUecKue
JEUCTBUSL C PALMOHAIBHBIMU YHCIAMH SIBJIIOTCS ONOPHBIMU IJIsi Bcero Kypca aiaredpsl. Cremyer
BBISICHUTh, HACKOJBKO IIPOYHO OBJIAJEIM MMHU yYalllMecs, U B Cllydae HeOOXOAMMOCTH OpraHU30BaTh
IIOBTOPEHUE C ILIEJIbI0 JIMKBUJALMN BBIABICHHBIX NMP0oOenoB. Pa3BUTHIO HABBIKOB BBIYMCICHUN JIOJIAKHO
YIENAThCS Cephe3HOE BHUMAHME U B TAJIbHEHILIEM NPU U3YYEHUU IPYTHUX TEM Kypca anreophl.

B cBs3u ¢ paccMOTpeHHMEM BOINPOCAa O CPAaBHEHHMU 3HAYCHWM BBIPAKEHHUM PAaCLIMPSAIOTCS CBEIEHUS O
HEPABEHCTBAX: BBOJATCS 3HAKN HEPABEHCTB, JAETCs IIOHATHE O JBOMHBIX HEPABEHCTBAX.

IIpu paccmoTpeHnu npeoOpa3oBaHUIl BbIpaXeHUH (OpMaIbHO-ONEPATUBHBIE YMEHMS OCTAIOTCS Ha
TOM € YpOBHE, ydallliecs IOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUU Teopuel. BBoasaTcs nonsarus
«TOKJIECTBEHHO DPABHBIE BBIPAKECHUS», TOXKIECTBO», «TOXKIAECTBEHHOE NPEOOpa30BaHUE BBIPAKEHUI»,
coJiepKaHue KOTOPBIX Oy/eT MOCTOSHHO PACKPBIBATHCS M YIIIYOJSATHCS NMPU M3YYEHUH MpeoOpa3oBaHUi
pa3nuuHbIX ~ anreOpandyeckux  BbIpaxkeHMi. [logyepkuBaercsi, 4YTO  OCHOBY  TOXJIECTBEHHBIX
peoOpa3oBaHUi COCTABIIAIOT CBOMCTBA JEMCTBUIN HaJl YUCIAMH.

YcunuBaercs pojib TEOPETUUECKUX CBEACHUN ITPU paccMOTpeHHH ypaBHeHHH. C 11enbio o0ecreyeHus
OCO3HAHHOTO BOCHPHUATHSA YYALIUMUCS aITOPUTMOB PELICHMS] YpaBHEHHI BBOIMTCS BCIOMOIAaTEIbHOE
MOHATHE PABHOCWIBHOCTH YpPaBHEHHMH, (OPMYTUPYIOTCS M Pa3bsCHIIOTCA Ha KOHKPETHBIX MpHUMepax
CBOMCTBAa PaBHOCHJIBHOCTHU. [laeTCsl MOHATHE TMHEHHOTO YPAaBHEHUS M UCCIENYETCs BOIPOC O YUCIE €TI0
KOpHei. B cucreme ynpakHeHuid 0co00e BHUMaHUE yIeIsieTcs PEICHUI0 YpaBHEHHH BUaa ax = Dbrpu
pa3nMYHBIX 3HaueHusX a u b. TIpomomkaercs padota Mo GOPMUPOBAHUIO Y YYALIMXCS YMEHHS HUCIIOJb-
30BaTh almapaTr ypaBHEHUH KaK CPEICTBO AJIS PELICHHs TEKCTOBBIX 3a7ad. YPOBEHb CIOKHOCTH 3a]1a4
3/1eCh OCTAETCs TAKUM K€, Kak B 6 Kiacce.

N3ydyeHne TeMbl 3aBEpIIAETCS O3HAKOMIJIEHHEM Y4YalllUXCS € TNPOCTEHIIMMM CTaTHCTUYECKUMH
XapaKTepUCTUKAMU: CPEeIHUM apu(METHUYEeCKUM, MOJIOHW, MEIMaHOW, pazMaxoM. Ydalruecs JOJDKHBI
YMETb UCIIOJIb30BaTh 3TH XapaKTEPUCTUKHU JJIs aHAIN3a PAJa JaHHBIX B HECJIOKHBIX CUTYyallUsX.

Koumponvnvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IIOKa3aTeIeM.



CreneHp ¢ HAaTYpaJIbHBIM MOKa3aTeleM U ee cBolicTBa. Onnounen. DyHKUUU y = X2, y = X°u UX rpad UK.
YH y >y

OcnosHas yenrb — BBIPA0OTaTh yMEHHE BBITIOJHATH JCWCTBUS HAJ CTENEHSAMH C HAaTypalbHBIMU
MOKa3aTeIsIMU.

B nanHOl Teme qaercst omnpesieneHne CTENEeHN ¢ HaTypajibHBIM MoKa3areneM. B Kkypce mareMaTHKH O
KJj1acca yJaluecs yXe BCTPEeYaIuch ¢ IpUMEpPaMU BO3BECHUS YHCEN B CTENIEHb. B CBSA3U ¢ BbIUKCIEHUEM
3HaUEHUH cTeneHu B 7  Kjacce  JAETCANPEICTABICHUE HAXOXKICHUM 3HAUEHUN CTENEHH C
IIOMOIIBIO  KaNBKYJIATOpA.  PaccmaTpuBaroTCs CBOMCTBA CTEIIEHM C HATypalbHBIM IOKasartesneMm. Ha
IIpUMepe  JI0Ka3aTeJbCTBA CBOWCTB CTENEHM YYalllMecsl BIEPBbIE 3HAKOMSTCS C JI0OKa3aTElIbCTBAMU,
MIPOBOJMMBIMU Ha anreOpamdeckoMm Martepuaine. CBONCTBAa CTETNEHH C HATYpaJbHBIM MOKa3aTejeM Ha-
XOJIT TPUMEHEHUE IPU YMHOXKEHUU OJHOWIEHOB M BO3BEJIEHUU OJHOUWIEHOB B creneHb. [Ipu
HAXOKJCHUU 3HAYCHUU BBIPOKEHUH, COACPKAIIMX CTENEHH, 0C000e BHUMAHHE CIEAyeT OOpaTHUTh Ha
MOPAIOK IEUCTBUM.

Paccmotperne GyHKImi y = X2, y = X°M03BOJISIET MPOAOIKUTE paboTy Mo (hOPMHPOBAHHIO YMEHHIA
CTPOUTh U YUTATh rpapuku QyHKuM. BaxkHO 00OpaTuTh BHUMaHUE ydaluxcs Ha 0COOEHHOCTH rpaduka
dynximuu y = x% Tpaduk MPOXOIUT dYepe3 Hadaao KOOPAHHAT, och OySBISETCS €ro 0ChI0 CHMMETPHH,
rpaduK pacmoJio’KeH B BEpXHEH MOIYIIOCKOCTH.

VYMeHune cTpouts rpaduky GYHKIME y = X°M y = X°MCHOJB3YeTCs s 03HAKOMIJIEHHS YYaIIuXcs ¢
rpaduyecKkuM cnocoOoM perieHus! ypaBHEHUH.

Konmponvnvix pabom: 1

3

3. MHoro4jeHsl.

MuorowreH. CroeHue, BBIYMTAaHHE W YMHOXXEHHE MHOTOWICHOB. Pa3nokeHne MHOTOWICHOB Ha
MHOKHTEITH.

OcnosHasi yenb — BHIPA0OTaTh YMEHHE BBITIONHATH CIIOKEHUE, BBIYMTAHHE, YMHOXXCHHE
MHOTOYICHOB U Pa3JIOKEHHE MHOTOYJICHOB HAa MHOKUTEITH.

JlaHHas Tema urpaet (yHIaAMEHTAILHYIO POJIb B (JOPMHUPOBAHUH YMEHHS BBHITIOJIHSTH TOX/ICCTBECHHBIC
npeoOpa3oBaHusl aNredpandecKux BeIpakeHHH. DopMupyeMbie 31ech (GopMallbHO-OTICpATHBHBIC YMEHUS
SIBIISTEOTCSI OTIOPHBIMU TIPH M3YYEHHH JCHCTBHI C pallMOHAIBHBIMU APOOSMH, KOPHSIMH, CTCTICHSIMHU C
paroOHATFHBIMU MTOKA3aTEISIMU.

W3yueHre TeMbl HAuMHACTCS C BBEACHUS TOHSATHI MHOTOWIEHA, CTAHIAPTHOTO BUIAa MHOTOYIICHA,
cTeneHu MHorowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT AJITOPUTMBI IEUCTBUI C MHOTOYJIEHAMU
— CJIOKEHHEe, BBIYMTAHWE W YMHOXXEHHE. Ydaliuecs IOJDKHBI MOHHMMAaTh, YTO CYMMY, Pa3HOCTb,
MIPOU3BEJICHNE MHOTOWICHOB BCET/Ia MOYKHO MPEJICTABUTh B BHJIE MHOTOWIEHA. JISHCTBUS CIIOKEHUSs, BBI-
YUTAHUST M YMHOXKEHHS MHOTOWICHOB BBICTYMAIOT KAaK COCTaBHOW KOMIIOHEHT B 3a/IaHUsIX Ha
npeoOpa3oBaHusl IENBbIX BbIpaXKeHUH. [loaTOMy HerenecooOpa3HO MepexXOauTh K KOMOMHHUPOBAHHBIM
3aJJaHUSIM TIPEXKJIC, YeM YCBOCHBI OCHOBHBIC AJITOPUTMBIL.

Cepbe3HOE BHIMAHUE B 3TOW TeMe YACISETCS Pa3JI0KEHUI0 MHOTOWICHOB HA MHOXKHUTEIH C TIOMOIIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTENS W C MOMOINBI rpynmupoBkH. COOTBETCTBYIOIIME TPE00-
pa3oBaHUs HAXOIAT IIMPOKOE NMPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B IMOCICIYIOUIUX Kypcax,
0COOEHHO B JICUCTBUSX C PAIlHOHAILHBIMU JIPOOSIMH.

B nmanHOW Teme ywamiuecss BCTPEYAKOTCS C TPUMEPaMHU  HUCIOJIB30BAHUS PACCMATPHBAEMBIX
npeoOpa3oBaHUi NP PEHICHUH Pa3HOOOpa3HbIX 3a/iady, B YACTHOCTU IPH PEHICHUU ypaBHEHUH. DTO
MO3BOJISICT B XOJIC U3YYCHHUSI TEMBI MPOJIOJDKUTE padoTy 1Mo (OpMHUPOBAHUIO YMEHUS pellaTh YpaBHEHUS,
a TaKKe perarh 33/1a4d METOIOM COCTAaBIICHUS ypaBHEHHU. B uncno ynpakHeHHid BKIFOUAIOTCSl HECIIOXK -
HBIC 3a/IaHHS HA JOKA3aTeIbCTBO TOX/ECTBA.

Koumponvnvix pabom: 1
4. ®opMyJIbI COKPALIEHHOTO YMHOKEHUS.

Dopmyisl (a + b)2 = a? + 2ab + b% (a £b)3=a®+ 3a%h + 3ab?> £ b3, (@ £ b) (@* + ab + b?) = & +b3.
[Tpumenenne GopMya COKPAIIEHHOTO YMHOKEHHS B TPE0OPa30BaHUAX BBIPAKCHUH.

OcHognas yenb — BBIPAOOTaTh yMEHHE TNPUMEHSATh (OPMYJBI COKPALICHHOTO YMHOXXEHHS B
npeoOpa30BaHUsX IIEIBIX BBIPAKCHUI B MHOTOWICHBI M B Pa3JI0’KEHUH MHOTOYJICHOB Ha MHOYKUTEIH.

B nanHO#l Teme mpojoimkaercss pabora 1Mo (GOPMUPOBAHUIO Yy YYAIIMXCS YMEHHS BBITIOJIHATH
TOXJIECTBEHHbIE IpeoOpa3oBaHusl LENbIX BbIpakeHHH. OCHOBHOE BHHMaHHE B TeMe YIelseTcs
dopmynam (a - b) (@ + b) = a? - b?, (a £ b)? = a® = 2ab + b?. Vuamuecs 10/KHBI 3HATh 3TH GOPMYIIE! U



COOTBETCTBYIOIIIME CIOBECHBIE (DOPMYTUPOBKH, YMETh NPUMEHATH HMX KaK «cCJeBa HAlpaBoO», TaK U
«CrpaBa HaJICBOY.

Hapsiy ¢ yKasaHHBIME paccMaTpHBaroTcs Takke Gpopmymsl (@ + b)® = a®+ 3a?b + 3ab® £ b3 a® £ b =
(@ £b) (@® + ab + b?). OxHako OHM HAXOJAT MeHbIee NPUMEHEHHE B Kypce, IO3TOMY He CieayeT
W3JIMILIHE YBJICKATHCS BHIIIOJHEHUEM YIIPAXKHEHUI Ha UX UCITIOJIb30BaHNUE.

B 3akmouMTenbHON YacTW TEMbI paccMaTpUBAaeTCs MPUMEHEHHE PA3NIUYHBIX MPHEMOB PA3JIOKEHHS
MHOTOWICHOB HAa MHOXXHTENM, a TaKKe HCHOJb30BaHHWE MPEe0oOpa3OBaHUI IENBIX BBIPAKEHUH JUIS
peleHus IIMPOKOTo Kpyra 3aaay.

Konmponvnvix pabom: 2
5. ®ynkuum.

Oynkys, 061acTe onpenenenus GyHKuuu. Berancnenne 3Hauenuit Gpynkuuu no ¢opmyne. ['paduk
¢bynkuuu. [Ipsmast mponopoHaNbHOCTS U ee rpaduk. Jlnaelinas QyHKIus U ee rpaduk.

OcnosHas yeib — O3HAKOMUTH YYAIIMXCS C BOKHEHIIUMH (YHKIMOHAIBHBIMH TOHATHSMH H C
rpadukamMu NpsMoOM MPONOPLHHUOHATBHOCTH U JTUHEWHON (PYHKIMHN 00IIero BUAA.

JlaHHasT Tema SIBISIETCS HAYaJIBHBIM JTAallOM B CHUCTEMAaTHYeCKOW (DYHKIMOHAJIBLHOW TOITOTOBKE
yyaixcs. 37ech BBOAATCA TaKHe MOHSTHA, KaK (YHKIMs, apryMeHT, o0JacTh onpeaeiaeHus: QyHKIUH,
rpadpuk pyHkunu. OyHKIUS TPaKTyeTcsl KaKk 3aBUCHUMOCTh OJHOW NMEPEMEHHON OT ApYrou. Yuamiuecs
MOJIy4aloT MepBOE MpeACTaBIeHUE O crocobax 3ananus GyHKIuU. B 1anHON Teme HaunHaeTcs paboTa o
(GOpPMHUPOBAHHIO Y YYAlIMXCSl YMEHHH HAaXOIOWTh MO Qopmylsie 3HadyeHHEe (YHKIHUU TI0 H3BECTHOMY
3HAYCHUIO apTyMEHTa, BBITIOJHATH Ty K€ 33a[ady 1o rpaduky u pemars 1o rpaduky oOpaTHyo 3a1aqy.

OyHKIIMOHATBHBIC TOHITHS MOJyYal0T CBOKO KOHKPETHU3AIWIO MPH W3YUEHHUH JIMHEHHON (YHKIUH |
€€ YaCTHOTO BHJIa — MPSIMOU MPOMOPIIHOHATEHOCTH. Y MEHHSI CTPOUTh M YUTATh TPAPUKH 3TUX (DYHKITHI
IIMPOKO HCIIOJIB3YIOTCS KaK B CAaMOM Kypce aireOphl, Tak U B Kypcax TeOMeTpuu U GU3NKA. Ydalruecs
JOJKHBI MMOHMMAaTh, KaK BIUSET 3HaK Kod(dduineHTa Ha pacrojokeHHe B KOOPAMHATHOM IUIOCKOCTH
rpaduka GyHkun y = Kx, rae u K # 0, Kak 3aBUCHT OT 3Ha4eHuiK b B3anMHOE pacroiokeHue rpadukon
nByx GyHKIwiA Bugay = Kx + b.

®opmupoBaHue BceX QYHKINOHAIBHBIX MOHATUN U BBIpaOOTKA COOTBETCTBYIOLINX HaBBIKOB, a TAKXKE
U3y4eHHE KOHKPETHBIX (PYHKLUI CONPOBOXKIAIOTCS PACCMOTPEHUEM IPUMEPOB PEAbHBIX 3aBUCUMOCTEHN
MEX]ly BETMYMHAMH, YTO CLIOCOOCTBYET YCUIIEHUIO PUKJIATHON HAPaBIEHHOCTH Kypca anreopsl.

Konmponvnvix pabom: 1
6. CucreMbl JIMHENHBIX YPABHEHMA.

CucreMa ypaBHeHUM. PenieHrne cUCTEMBI ABYX JIMHEHHBIX YPAaBHEHUHN C JBYMsI IEPEMEHHBIMU U €T0
reoMeTpuYecKasl HHTeprpeTanus. Pelenre TeKCTOBBIX 3a/1a4 METOJIOM COCTAaBJICHUS CUCTEM YpaBHEHHH.

OcnosHnas yenb — O3HAKOMHTbH YUaIIMXCSl CO CIIOCOOOM pELIeHHs] CUCTEM JIMHEHHBIX YpaBHEHHH C
JBYMS IIEPEMEHHBIMH, BbIpaO0OTaTh YMEHHUE PELIaTh CUCTEMbl YPABHEHUN U MIPUMEHATh UX MPU PEIIEHUU
TEKCTOBBIX 3aJiau.

N3yueHue cucreM ypaBHEHUH pacrpesersercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kitacce BBoAUTCS
MOHATHE CUCTEMbI U PACCMATPUBAIOTCSI CUCTEMBbI JINHEMHBIX YpaBHEHUI.

W3noxeHne HauMHAETCs C BBEACHUS IMOHATUS «IMHEHHOE ypaBHEHME C JABYMS IepeMEHHbIMU». B
CHCTEMY YIPaKHEHUH BKIIIOYAIOTCS HECTIOKHBIE 33/1aHUS HA PELICHHUE JIMHEHHbIX YPaBHEHUH C IByMS I1e-
PEMEHHBIMHU B II€JIBIX YUCIIAX.

dopmupyeTcs yMeHHe cTpouTh rpaduk ypaBHeHusia + by = ¢, rne a # 0 win b# 0, npu pa3nuaHbIx
3HaueHUsIX a, b, c. BBenenue rpaduueckux 00pa3oB AaeT BOZMOKHOCTD HATIISIHO HUCCIIEA0BATH BOIIPOC O
quciie pelieHN CUCTEMBI IBYX JTMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

OCHOBHOE MECTO B JJaHHOM TeMe 3aHMMAaeT M3y4YeHUE aJrOPUTMOB PEIIEHUS CUCTEM JIBYX JTMHEHHBIX
YpaBHEHUH € JBYMSI MEPEMEHHBIMHU CIIOCOOOM MOACTAHOBKH M CIIOCOOOM ClloKeHUs. BBeneHue cucrem
MO3BOJISIET 3HAUYUTENIBHO PACIIUPUTh KPYTr' TEKCTOBBIX 3a/1a4, peIIaeMbIX C TIOMOIIBIO armnapaTa ajireopsl.
[IpuMeHeHHne cHUCTEM YOpOINAeT MpoLecC MepeBoJa MaHHBIX 3a7ayd ¢ OOBIYHOTO S3bIKa Ha S3BIK
YPaBHEHUHU.

Koumponvnvix pabom: 1
7. TloBTOpeHme.
Ocnosnas yenv. [1oBTOpUTH, 3aKpenuTh W 0000mHUTH OocHOBHBbIe 3YH, momydeHHsie B 7
KJ1acce.
Koumponvnvix pabom: 1



e 8 Kiacc:

1. PanuonajbHbIe IpPOOH.
PanmonaneHass apo6b.  OcHOBHOE CBOWCTBO ApoOu,  cokpaimieHue apodei. ToxknecTBEeHHBIC

o k
npeoOpa3oBaHusl PANMOHATBHBIX BbIpaxeHUH. DyHKIHMS y = — U ee rpaduk.
X

OcnosHnas yeib — BBIPAOOTATh YMEHHE BBITIONHATH TOXIACCTBEHHBIE MPEOOpA30BaHUS PAMOHAIBHBIX
BBIPAXKCHUI.

Tak kak JOeMCTBUS € pallMOHAIbHBIMU JPOOSIMHM CYIIECTBEHHBIM 00pa3oM ONMPAIOTCS Ha JCHCTBUS C
MHOTOWJIEHaMH, TO B Hadajle Te€Mbl HEOOXOJIMMO MOBTOPUTH C y4allUMHCS MpeoOpa3oBaHUS ILIEIBIX
BBIPAXKCHUI.

['maBHOEe MecTO B JaHHOM TeM€ 3aHUMAIOT aJTOPUTMbI JIEHCTBUH JpoOsMuU. Yuamuecs JOIKHBI
MIOHUMaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEACHUE U YAaCTHOE ApoOei Bcerja MOXKHO IPEACTaBUTh B BUJIE
npo6u. [IpumoOperaemble B NaHHOW TeME€ YMEHUS BBINOJHATH CJIOKEHUE, BBIYUTAHHE, YMHOXEHUE U
JiefieHue Ipo0eil SBISI0TCS ONMOPHBIMM MpeoOpa3oBaHUSIX IpPOOHBIX BbIpakeHuH. [loaTtomy um criemyer
ylIenutbe ocoboe BHMMaHMe. HenenecooOpa3HO mepexoauTh K KOMOMHHMPOBAaHHBIM 33JaHUSIM Ha BCE
JNEeUCTBUS ¢ poOsSMU Mpex]e, 4yeM Oyly YCBOEHbI OCHOBHBIE allTOPUTMBL. 3aJaHUsl Ha Bce JEHCTBUS C
IPpOOSIMHU HE TOJKHBI OBITh W3JIUIIHE TPOMO3AKUMH U TpyaoeMKuMu.llpu HaxoxieHuu 3HaueHul qpooeit
JAI0TCA 3aJaHUS] Ha BBIUYMCIIEHUS € MOMOIIBIO KAIBKYJIATOpA. B 1aHHOM Teme pacupsroTcst CBEACHUS O
CTaTUCTUYECKUX XapaKTEePUCTHKAX. Broaures MIOHATUE CPEAHET0 TapMOHUYECKOIO psaa

MOJIOKUTEIBHBIX unceN.V3ydeHne TeMbl 3aBepIIaeTcsi pPacCMOTPEHHWEM CBOWCTB rpadukadyHKIIUNA
k
y=—.
X
Konmponvnvix pabom: 2
2. CteneHb ¢ meJBLIM IOKa3aTeJeM. JJIeMEHThI CTATUCTHKH.
CreneHnp ¢ IeENbIM TOKa3aTeleM U ee cBoiicTBa. CTaHmapTHbIM Bua umcia. HauvanpHbie cBeneHust 00
OpraHU3aIui CTATUCTHYECKUX UCCIIEIOBAHUM.
OcHosnass yenb — BBIPAOOTATh YMEHHME NPHUMEHSTH CBOMCTB, CTENEHH C IICJILIM IOKa3aTejIeM B
BBIYUCIICHUSAX U MPeoOpa3oBaHMsIX CPOPMHUPOBATH HAYaIbHBIE MPEACTABICHUS O COOpe W TPYNIHPOBKE
CTATUCTUYCCKUX JIAHHBIX, UX HATJISTHOW WHTEPIPETAIIUH.
B aT0it Teme GopMyTupyrOTCS CBOMCTBA CTEIEHM C IENBIM MOKa3arejaeM. MeTos J0Ka3aTeabCTBa 3TUX
CBOWCTB TIOKa3bIBACTCSI HA IMPUMEPE YMHOXKCHHsI CTEIICHEH C OJMHAKOBBIMH OCHOBaHUsMHU. Jlaercs
MOHSATHE O 3alMCH 4YMCjia B CTaHIapTHOM Buie. [IpUBOIATCS MpUMeEphl UCIOJIB30BaHUS TAKOW 3aICH B
(bu3uKe, TEXHUKE U JPYTHX 00JIacTSIX 3HAHU.
VYyamuecs moayJyarT HadaabHbIC MPEACTABICHHUS 00 OpraHU3allui CTaTUCTUYECKUX HccaeaoBanuii. OHu
3HAKOMSTCS C TIOHATUSMU TeHEepalbHOW U BBIOOPOYHOM COBOKyMHOCTH. I[IpuBomsTCS mpHUMeEpHI
MPEACTABICHUS CTaTUCTUYECKUX JAHHBIX B BHJIE TAOJHUIl YaCTOT U OTHOCUTEIBHBIX YACTOT. YUYalIUMCS
MpeAJIararoTes 3a/IaHus Ha HAXO0XKJICHHWE TI0 TaOJIMIIe YaCTOT TAKUX CTATUCTUYECKUX XapaKTEPUCTHK, KaK
cpenHee apudmeTudeckoe, Moja, pasMmax. PaccMmarpuBaeTCs BONPOC O HAIVBIIHOW HMHTEPIPETAIlH
cTatucTuyeckoil uHpopmanuu. VI3BecTHbIe ydalmIuMCs CHOCOOBI  HATJIATHOTO  MPEICTABICHUS
CTAaTHUCTUYECKUX IAHHBIX C MOMOIIBI0 CTOJNOUATBIX M KPYrOBBIX JAMAarpaMM paCHIMPSIOTCS 3a CYET
BBEJCHUS TaKUX MOHATHI, KaK MMOJUTOH U THCTOrpaMma.
Koumponvnvix pabom: 1
3. KBaapaTHble KOpHH.
[Tonsitne 00 uppanuoHanbHBIX uynciax. OOmMe CBeIeHUs O JEHCTBUTENBHBIX uuciax. KBaapaTHBIA
KopeHb. [[oHsATHE 0 HAXOKICHUH MPUOIMKEHHOTO 3HAUEHUS KBaApaTHOTO KOpHs. CBOICTBa KBapaTHBIX
kopHeil. [IpeoOpa3oBaHus BBIpaXEHHM, COAEpKAIIUX KBagpaTHble KOpHU. DYyHKUUS Y = Jx , ee
CBO¥CTBa U rpaduK.
OcHogHas yenb — CUCTEMATU3UPOBATh CBEJCHUS O PAlMOHANBHBIX YUCIIAX U JaTh MpEJCTaBiIeHHe 00
WppaIlMOHAILHBIX YHCIAX, PACIIMPUB TeM CAMBIM TIOHSATHE O YHCIE; BHIPA0OTaTh YMEHHE BBITIOIHATH
peoOpa3oBaHusl BEIPAKEHUH, COAepKAIUX KBAAPATHBIE KOPHH.
B nanHo# Teme yuanuecs: moJiydaroT HauyalbHOE MPECTaBICHUE O MOHATUU JelcTBUTENbHOrO yncna. C
ATOM IIeNbI0 00O0OIIAIOTCS M3BECTHBIE yYallUMCS CBEACHUS O pPAlMOHANBHBIX Yucnax. (s BBemeHus



MOHATHUSL HMPPALMOHAIBHOTO YMCIA HCIOJIB3YETCS MHTYUTHUBHO IPEACTABICHUE O TOM, YTO KayKIbli
OTPE30K UMEET JJIMHY U MOTOMY KaX/J10i TOUKE KOOPAMHATHOMN IPSAMON COOTBETCTBYET HEKOTOPOE YUCIIO.
[Toxa3pIBaeTCs, YTO CYIIECTBYIOT TOUKH, HE HMEIOIINE PAllMOHATBHBIX a0CLUCC.

IIpu BBeneHHMU NOHATHSA KOPHS IOJIE3HO O3HAKOMHUTBH YYAIIUMXCSI ¢ HaXO0XKIEHUEM KOPHEH C IOMOUIbIO
KaJIbKYJIATODA.

OcHOBHOE BHHMAaHHUE YIENSACTCS MOHATHIO apU(pMETHUYECKOrO KBAJPATHOTO KOPHS M CBOWCTBaM
apu(METHYECKIX KBaJpPATHBIX KOpHEW. J[0Ka3bIBalOTCS TEOPEMBI O KOPHE W3 IMPOM3BEACHUS M Ipodu, a

TaKKe TOXKIECTBO ~a’ :|a|, KOTOpBIE MOJy4yalOT NPUMEHEHHE B IMPEOOpa30BAHUAX BBIPAKECHUH,

cojJepXalux KBajpaTHeie KOpHH. CHnenualbHOE€ BHHUMAHUE VYAETSAETCS  OCBOOOXKIACHHIO  OT
a a

S
Vb Vb £
YMeHuenpeoOpa3oBbIBaTh BBIPAKEHUS, COAEpIKAIUe KOPHHU, YaCTO HCIOJIB3YeTCs KaKk B CaMOM Kypce

anreOpsl, Tak U B Kypcax reOMETpUH, alNreOpsl U HaYall aHalIu3a.
[Iponomxaercst paboTa 1Mo pa3BUTHIO (YHKIIMOHAIBHBIX MPEACTaBIEHUHN ydamuxcs. PaccmarpuBarorces

MPPaLUOHAIIBHOCTH B 3HaAMEHAaTele npobu B BBIPAKECHUSX BHJIA

GyHKIMSA O = Jé, ee croiictea u rpaduk. Ilpu usydenun ¢GyHkuMM y = Jx moxaseiBaeres ee B3au-
MOCBSI3b ¢ (pyHKIMEH y = X2, TIe X > 0.
Konmponvnvix pabom: 1

4. KBanparHsie ypaBHeHusl.
KBanpatHoe ypaBHeHue. @Dopmyrna KOpHEH KBaJIpaTHOrO ypaBHEHUsA. PemieHne panuoHaIbHBIX
ypaBHeHUH. Pemienne 3amad, mpUBOASIMIMX K KBAJAPATHBIM YPaBHEHHUSIM M MPOCTEUITAM pallMOHATHHBIM
YpaBHEHUSIM.
OcHosenas yenv — BbIpadOTaTh YMEHUS pelllaTh KBaJpaTHbIE YPaBHEHMsI U MPOCTEHIINE pallioHaIbHbIE
YPaBHEHUS U PUMEHATh UX K PELICHUIO 3a/1a4.
B Havame Tembl MPUBOIATCS MPUMEPHI PELICHUS HEMOJHBIX KBAJAPATHBIX YPaBHEHHWI. DTOT MaTepHall
cucreMarusupyercs. PaccMaTpuBaroTCs anrOpuUTMbl PELIEHUs HEMOJIHBIX KBAaJApPAaTHBIX YpaBHEHUU
pa3IMYHOTO BHUJA.
OCHOBHOE BHHUMAaHHUE CJIEAYeT YACIUTh PEIICHUIO YpaBHEHUH BHA ax’+ bx + ¢ =0, tne a # 0, ¢
WCIIOJb30BaHueM (HopMyibl KOpHEH. B manHOM Teme ydamuecs 3HakomsTcs ¢ popmynamu Buera, Boipa-
KAIOIIMMHU CBSI3b MEXIY KOPHSIMH KBaJpPaTHOTO yYpaBHEHMsI U ero Koddduurentamu. OHU HCTIONB3YIOTCS
B JAJbHEHIIEM IPU JT0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUHM KBAJPATHOIO TPEXWICHA Ha JIMHEWHbIE
MHOUTEIH.
VYuyamuecss oBJaeBalOT cocoOOM pelieHus: IpOOHBIX PALMOHAIBHBIX YpaBHEHHUH, KOTOPBIAH COCTOUT B
TOM, YTO DPEIICHHE TAKUX YPABHEHUN CBOJMUTCS K PELICHHUIO COOTBETCTBYIOIIMX LIEJIBIX YPAaBHEHHUH C
MOCJEAYIOIUM UCKIFOYEHUEM TOCTOPOHHUX KOPHEH.
N3yuenue naHHOM TEMBI MO3BOJIAET CYIIECTBEHHO PACIIMPUTH alnapar ypaBHEHHM, UCHOJb3YEMBbIX IS
peuieHus: TEKCTOBBIX 3a/a4.
Konmponvnvix pabom: 2

5. IloBTOpEHHE.

Ocnognas yenw. IloBTOpUTh, 3aKpenuTh U 0000KTH OcHOBHBIE 3Y H, mosryueHHbIe B § Ki1acce.
Konmponvnvix pabom: 1

e 9 Kkiacce
1. HepaBencrsa.

HucnoBble HEPABEHCTBA M MX CBOWCTBA. [I0WIEHHOE CIOKEHHE M YMHOXKEHHME YMCIIOBBIX HEPABEHCTB.
JIuHeliHbIe HEPAaBEHCTBA ¢ OJHOM IEPEMEHHOMN U UX CUCTEMBI.

Ocnosnas yenb — O3HAKOMUTH YYaIUXCS C NPUMEHEHHME. HEPABEHCTB JUIsl OLIEHKM 3HAYEHUU
BBIpKEHUH, BEIPA0OTAaTh YMEHUE pEIlaTh JIMHEWHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CHUCTEMBI.
CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABISAIOT Ty 0a3zy, Ha KOTOPOM OCHOBAHO pEIICHHE JTHMHEWHBIX
HEPABEHCTB C OJHOW MEPEMEHHOU. T peMbl 0 OWICHHOM CJIOKEHUU U YMHOKEHUHU HEPABEHCTB HAXOUTh
IIPUMEHEHUE TPU BBINIOJHEHUH MPOCTEUIINX YINPAKHEHUNA HA OLEHKY BBIPAXEHHH 0 METOJY I'PaHULI.
BBonsaTcs TmOHATHS aOCONIOTHOM TIOTPENTHOCTH U TOYHOCTH TPHOIIKEHUS, OTHOCHTEIHHOU
MOTPEITHOCTH. YMEHHUS MPOBOAUTH JEAYKTUBHBIE PACCYKACHUS MOJYYarOT pa3BUTHE KAK IIpU



JI0Ka3aTeNIbCTBAX YKAa3aHHBIX TEOpPEM, TaK W IPU BBIIIOJHEHUM YIPAKHEHUH Ha JOKa3aTelIbCTBA
HEPaBEHCTB.
B cBA3u ¢ pelieHuEM JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAaeTcsl MOHATUE O YHCIOBBIX
MPOMEKYTKAaX, BBOJIATCA COOTBETCTBYIOIIME Ha3BaHUs W 0003HaueHus. PaccMOTpeHuio cucrem
HEPABEHCTB OJHOW MEPEMEHHOM NPEIIECTBYET 03HAKOMIICHUE YYalLUXCs C MOHATUSAMHU IEPECEUECHUS U
00beTMHEHNST MHOXKECTB.
[Ipn pemieHMM HEPABEHCTB HCHOJB3YIOTCS CBONCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOpbIE
Pa3bACHAIOTCS HAa KOHKPETHBIX Npumepax. Ocoboe BHUMaHHME CIEAYET YIENUTh OTpabOTKE yMEHMUs
peliar npocTeiire HepaBeHCTBa BiIa ax >b, ax <b, ocTaHOBUBIIKCH clielMaIbHO Ha citydae, korpaa <0.
B oroil Teme paccMmaTpuBaeTCs TAaK)KE pEIIEHWE CHCTEM JIByX JIMHEMHBIX HEPaBEHCTB C OAHOMU
IIEPEMEHHOM, B YACTHOCTHU TaKUX, KOTOPbIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1

2. Ksagparuunasi pyHKuus.
Oynkuus. CsoiictBa ¢yHkuuil. KsaapaTHwiii TpexwieH. PasnmojkeHne KBaJpaTHOrO TpexdujeHa Ha
mHoxuTemn. DyrKkIus y = ax> + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas (yHKIUS.
OcHoénas yenb — paclIUPUTh CBEACHUS O CBOMCTBAX (PYHKUMN, O3HAKOMUTD YYaIIUXCS CO CBOMCTBAMU
U rpaMKOM KBaIpaTUYHOU (DYHKIIUH. |
B Hauane TeMbl cucTtemMaTH3UpYIOTCS cBeAeHHUS O (QyHKUusAX. [loBTOpsIOTCS OCHOBHBIE MOHATHSA:
GbyHKIMS, apryMeHT, o0nacTh onpeaeneHus GyHKkuuu, rpaduk. Jarorcs NOHATUS O BO3pACTaHUU U YObI-
BaHUU (YHKIMHM, TPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeMm caMbIM co3zaeTcst 06aza JUisi yCBOSHUS

CBOWCTB KBAJPATHYHOM M CTEICHHOU byHKIMM, a Takke IS JalbHEWIero yriayOJeHHs
(GYHKIIMOHAJIBHBIX MPECTAaBICHUHN MPU U3yUYEHUH Kypca ajireOphl U Havyall aHau3a.
[loAroTOBUTENBHBIM IIArOM K HW3YYEHHUIO CBOMCTB KBaApaTUYHOW (YHKIUH  SBISETCA TaKkKe

paccCMOTpeHHE BOMpOCa O KBAJAPATHOM TPEXUWICHE M €r0 KOPHSX, BBIJICICHUU KBaJpaTa JAByWICHa U3
KBAJPaTHOIO TPEXUWIEHA, PAa3JIOKEHUU KBaJAPATHOTO TPEXWICHA HA MHOKUTEIH.
N3ydeHne KBajpaTHUHOH (YHKIMM HAYMHACTCS C PACCMOTPEHMs (QYHKIMM y = ax’, ee CBOWCTB W
ocoGeHHOCTel TpaduKa, a TAKKe APYTHX YACTHBIX BHJIOB KBAJIPaTHYHOH (yHKINN — QYHKIHH y = ax? +
b, y = a (x - m)% DTu cBeJeHNs UCTIONB3YIOTCS IPU U3yUeHHH CBOHCTB KBAAPATHIHOH (HYHKIIHH 0OIIEro
BHIa. BaxkHO, 4TOOKI ydamuecs MOHsIN, 9To rpaduk QyHKIHN Y = ax? + bx + ¢ MoXeT OBbITh TIOTydeH U3
rpaduka GyHKIHH y = ax°C TOMOIIBIO ABYX MapaIeldbHBIX epeHocoB. IIpueMsl mocTpoenus rpaduka
¢yHkuun y = ax? + bx + ¢ 0TpabaThIBAIOTCA Ha KOHKPETHBIX IMpuMepax. IIpu 3ToM 0coboe BHUMaHHE
cleyeT yAenuTh (POPMUPOBAHUIO Y yUalIMXCAd YMEHHUS YKa3blBaTh KOOPAMHATHI BEPLIMHBI MapadoIbl, ee
OCbh CHMMETPHH, HAIIPABJICHUE BETBEH mapaboibl.
[Ipu uzyueHuu 3TOi TeMbl JallbHENIIee pa3BUTHE MOTYy4YaeT YMEHHE HAaXOAUTh M0 rpaduKy MPOMEKyTKH
BO3pacTaHMsl U yObIBaHUS (PYHKIIMH, & TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIUS COXpaHSET 3HaK.
VYuyamuecss 3HaKOMSTCS CO CBOWMCTBAMM CTeNeHHON (yHKIMM y = X'IpH YETHOM M HEUYETHOM
HaTypaJbHOM IOKa3aresie 1. BBoauTcsa noHsTue KOpHs ra-i creneHu. OHU NOJTy4yaroT MPEACTABICHUE O
HAXO0XJCHUU 3HAUYEHUN KOPHS C TMOMOIIBIO KAIbKYISITOpa, MPUYEM BBIPAOOTKAa COOTBETCTBYIOIIMX
yMEHHUIi He TpeOyeTcs.
Konmponvnvix pabom: 1

3. HepaBeHcTBa ¢ 0/1HOii IepeMeHHOH
Lensle ypaBHeHus. [poOHble panuoHaNbHbIE ypaBHeHHS. HepaBeHCTBa BTOpOM CTENEHU C OTHOMU
IepeMeHHOM. MeTo1 MHTEpBaJIOB.
OcHogHasi yeib — CUCTEMATU3UPOBATh M OOOOIINTH CBENCHHUS O PEIIEHUH IeNbIX M JAPOOHBIX
palMOHANBHEIX YPaBHEHHH ¢ 0HOH HepeMeHHOi, chOpMUPOBATH YMEHHE PEIlaTh HEPABEHCTBA BU/A AX>
+ bx + ¢ >0 wm ax’ + bx + ¢ <0, rae a # 0.
B 31011 TEMe 3aBepriaeTcs U3ydeHUE palMOHAIBHBIX YPABHEHUM C OJTHOW IEpEeMEHHOM. B CBsA3M ¢ 3TUM
MIPOBOJMUTCSI HEKOTOpOE 0000IIeHNe U YyriyOneHne cBeieHnid 00 ypaBHEHHUSIX. BBOIATCS IOHSTHS 1I€TIOTO
pallMOHAIBHOTO YPAaBHEHHUS W €r0 CTENEHU. YdYalllhecs 3HAKOMATCS C PEIICHHEM YpaBHEHHUM TpeTbei
CTENEHU U YETBEPTOM CTENEHM C MOMOUIBIO PA3I0KEHUs] HA MHOKUTENM U BBEICHUSI BCIIOMOTATEIbHON
nepeMeHHoON. MeToJl pelieHus ypaBHEHHH IyTeM BBEACHUS BCIOMOTAaTENbHBIX MEPEMEHHBIX OyIeT
IIUPOKO HCTOJIB30BATHCS B JANbHEHIIEM MPU PEIICHHH TPUTOHOMETPHUYECKHX, JIOTapu(OMUUYECKUX H
JIPYTUX BUAOB YPAaBHEHUH.



PacmmpsiroTcs cBeeHUsI O PEUIeHWU JIPOOHBIX PallMOHAIBHBIX YPABHEHUH. Ydalimecss 3HAKOMSTCS C
HEKOTOPBIMU CIIELUAIbHBIMU IIPUEMAaMU PELICHUS TAKMX YPaBHEHUM.
dopMupoBaHre yMeHHl pelarh HepaBeHCTBa Buaa ax> + bx + + ¢ > 0 umm ax? + bx + ¢<O, rae a # 0,
OCYIIECTBIISIETCS C OTOPOH HA CBEJCHUS O IpaduKe KBaApaTUUHON QyHKINH.
VYyamuecss 3HaKOMSTCS € METOJOM MHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO PEIIAIOTCS HECIOXKHBIE
paloHaIbHbIE HEPABEHCTBA.

4. HepaseHcTBa ¢ AByMsl lepeMeHHbIMHU

VYpaBHeHHE ¢ IBYMS IEpEMEHHBIME 1 ero rpaduk. CucrtemMsl ypaBHEHHUN BTOPOi cTeneHu. Pemenne

3a/1a4 C MOMOIIBI CHCTEM YpPaBHEHMH BTOpOM creneHu. HepaBeHCTBa ¢ JByMs NEPEMEHHBIMU M UX
CUCTEMBI.
OcnosHnas yenp — BeIpa0OTATh YMEHUE PEHIaTh MPOCTEHITNE CHCTEMBI, COJIEpXKAIUEe YPaBHEHNUE BTOPO
CTENEHHU C ABYMS [IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a41 C IOMOIIbIO COCTABJICHHS TAKMX CUCTEM.
B nanHO# Teme 3aBepiiaeTcsi U3ydeHUE CUCTEM YPaBHEHUH ¢ ABYMs nepeMeHHbIMU. OCHOBHOE BHUMaHHE
YAEIAETCs CUCTEMaM, B KOTOPBIX OJTHO U3 YPAaBHEHMI MEPBOM CTEIIECHH, a APYroe BTOPOU.
W3BecTHBIN ydamumcsi cnoco® MOJICTAHOBKM HAaXOJHUT 3/€Ch JajibHEHIlee NPUMEHEHUE M TMO3BOJISET
CBOJMTD PELIEHNE TAKMX CUCTEM K PEIICHUIO KBAJAPAaTHOTO YpaBHEHMS.
O3HakOMJIEHHE Y4YalIuXcs C MPUMEpaMU CHUCTEM YPaBHEHUH C JABYMs NEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHHsS BTOPOW CTENEHM, JODKHO OCYIIECTBISATHCS C  JIOCTATOYHOM OCTOPOJKHOCTBIO H
OTPaHUYMBATHCA MPOCTEHILIMMU TPUMEPAMHU.
[IpuBieueHne U3BECTHBIX ydalIuMcs rpaduKOB MO3BOJISET MPUBECTU MPUMEPHI IPaUUECKOTO PEHIeHUs
cucteM ypaBHeHHH. C mOMONIbIO TpaduyecKUX MPeACTaBICHUN MOXKHO HArJISIIHO TMOKa3aTh yJalluMcs,
YTO CHUCTEMBI JIByX YPaBHEHHMH C JBYMS MEPEMEHHBIMHU: BTOPOM CTENEHHM MOTYT MMETh OJHO, JBa, TPH,
YeThIpe PEIICHUS WIH HE UMETh PEIICHUH.
Pa3paboTanHblif MaTeMaTHYeCKHil anmapaT MO3BOJISET CYIIECTBEHHO PACIIMPUTh KJIacc COAepKaTelIbHbBIX
TEKCTOBBIX 33/1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPABHEHHUU.
W3ydyeHne TeMbl 3aBEPIIACTCS BBEICHUEM IOHATHH HEPABEHCTBA ABYMS IEPEMEHHBIMM U CHUCTEMBI
HEpaBEHCTB C JByMs IepeMeHHbIMU. CBeleHHs O rpaduKkax YpaBHEHMH C JBYMs IE€PEMEHHBIMHU
HCIOJIB3YIOTCSL IIPH WJUTIOCTPALIMM MHOXKECTB PEIICHUN HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C IBYMS
IIEPEMEHHBIMHU U UX CHCTEM.
Konmponvnvix pabom: 2

5. DJjieMeHTbI NPUKJIATHOI MaTeMaTUKHU.

MaremaTtunueckoe MojenupoBanue. [Ipouentuslie pacuersl. [Ipubnuxennslie Bbrancienus. OCHOBHbIE
npaBuia koMOuHatopuku. OTHOCUTENbHAS YacTOTA U BEPOATHOCTH CilydaiiHoro coObitus. Kinaccuueckoe
onpezesieHue BeposATHOCTU. HauanbHble CBEICHUS O CTAaTUCTHKE.

OcHoéHas yenp — O3HAKOMMTH Y4JalIUXCSA C HNOHATUAMM IIEPECTAaHOBKH, Pa3MELICHMs, COYETaHUS U
COOTBETCTBYIOLIUMH (GOpMYyJIaMH AJIsl OJCUETa MX YMCIIA; BBECTU HMOHATUS OTHOCUTENILHON 4acTOTHI U
BEPOSATHOCTH CIy4aifHOTO COOBITHS.
W3yueHne TeMbl HaYMHAETCSl C peEIIEHUs 3a7ad, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WIM HHbIE
KOMOMHAIIMM 3JIEMEHTOB U IMOJICUUTATh UX YHMCIO. Pa3bsicHAeTCs KOMOMHATOPHOE MPABUIIO YMHOXKEHUS,
KOTOpOE€ MCIIOJIb3YyeTCsl B JlaJibHElIeM Npu BbIBoJE (GOpMYyN A IOJCYeTa YHUCia I[EePECTaHOBOK,
pasmereHuil u coueraHuid. Ilpum M3ydeHUM AAaHHOrO MaTepuana HEoOXOIUMO OOpaTUTh BHUMAaHHE
yyaluxcs Ha pa3idyhe MOHATHH «pa3MelIeHue» U «codeTaHue», copMHUpOBaTh Yy HHUX yMEHHE
OTpeneNniTh, 0 KAKOM BHJIe KOMOMHALIMI UJIET peub B 3a/1a4e.
B nanHO# TeMe ydamuecs: 3HaKOMSATCSI C Ha4yallbHBIMU CBEICHUSIMH U3 TEOPUM BEPOSTHOCTEW. BBOIATCA
MOHATHUS «CIIydailHOE€ COOBITHE», «OTHOCHUTENbHAs YacTOTa», «BEPOSITHOCTb CIy4ailHOIO COOBITHS.
PaccmaTpuBaroTCsl CTaTUCTUYECKUM U KJIACCUYECKHUM ITOAXO/IbI K ONPENEICHUIO BEPOSATHOCTU CIIy4aliHOTO
coObITUs. BaxkHO 0OpaTUTh BHMMaHUE YYalMXCs HA TO, YTO KJIACCHYECKOE OIpeJielIeHNe BEpOSITHOCTH
MOKHO HMPUMEHSTHh TOJBKO K TaKUM MOJIENIIM PEATbHBIX COOBITHH, B KOTOPBIX BCE MCXOJbI SIBJISIOTCS
PaBHOBO3MOKHBIMH.
Koumpononvix pabom: 1

6. UmciaoBble Mocae10BaATEIbLHOCTH.
YucrnoBble MOCIEIOBATENbHOCTH. ApH(MeTHUeckass U TreoMeTpuyeckas mnporpeccud. PopMmyisl Ii-
rowieHa M CyMMbI TEpBBIX N WIEHOB Mporpeccud. beckoHeuHO yObIBalomIas TIeoMeTpHyecKast
IIpOrpeccusl.



OcnosHnas yenv — 1aTh NMOHATUSA 00 apu(PMETHUECKOW U FeOMETPUYECKOM MPOrpeccusX KaKk YHCIOBBIX
MOCIIEIOBATEIBHOCTSIX 0CO00T0 BUA.
IIpu n3yueHun TeMbl BBOAUTCS MOHATHE MOCIIEI0BATENBHOCTH, PA3bICHAETCS CMBICI TepMUHA «N-U YJIeH
IIOCJIEJOBATEIBLHOCTIY», BIPA0ATHIBAETCSI YMEHUE HCII0JIb30BATh UHJIEKCHOE 0003HAUYE€HNE. DTH CBEJICHUS
HOCST BCIIOMOTATEJIbHBINA XapakTep U UCHOJB3YIOTCS ISl U3yUeHHs apu(METHYECKON U TeOMETPHIECKOM
IIPOTPECCUNL.
Pabora ¢ ¢popmynamu N-ro 4ieHa U CyMMBI MEPBBIX T'd WICHOB MPOTPECCUH, IOMUMO CBOETO OCHOBHOTO
Ha3HAYCHMs, I[O3BOJIAET HEOJHOKPAaTHO  BO3BpallaTbCsl K  BBIYUCIEHUSAM,  TOXKJIECTBEHHBIM
peoOpa3oBaHUsM, PEIICHUIO YPAaBHEHH, HEPAaBEHCTB, CHCTEM.
PaccmarpuBaroTcss  XapakTEpUCTHYECKHE  CBOMCTBA apu(pMETHYECKOU u reOMeTPUYECKOU
MIPOrpeccui, 4YTO TMO3BOJSET PACUIMPUTH KPYT MpeAsaraéMbIxX 3a/ad.
Konmponvnvix pabom: 1

7. TloBTOpeHue (UTOroBOE)
OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001UTH OcHOBHBIE 3YH, moydennsie B 9 kiacce.
Konmponvnvix pabom: 1

Y4eOHO — TeMaTHYeCKOe IJIAHMPOBAHUE C ONpeaeieHMeM OCHOBHBIX BUI0B Y4eOHOM
AesITeJIbHOCTH.

B TemaTnueckoM IUIaHUPOBAHUHU pa3zeiibl OCHOBHOTO COJCP)KAaHUs MO aireOpe pa3OMThl HA TEMbI B
XPOHOJIOTUM WX H3YYCHUs, N0 COOTBETCTBYIOIIMM ydeOHUKaM «Anredpa — 7 », «Anrebpa — 8 »,
«Anrebpa — 9 ».

OCOOCHHOCTBIO TEMATHYECKOTO TUIAHUPOBAHUS SIBISIETCS TO, YTO B HEM COJCPKHUTCS ONHCAHUE
BO3MOXHBIX BHJIOB 00pa30BaTelbHON /AeSITEIbHOCTH  Y4YalUXCA B  TIPOIECCE  YCBOCHHUS
COOTBETCTBYIOIIETO COJAEPKaHMS, HAMTPABIEHHBIX HAa JTOCTH)KEHUE TIOCTAaBICHHBIX 1ieNieil o0ydeHus. ITo
OpUEHTHpPYET YyUYUTENsd Ha YCHIEHHE J[eATEIbHOCTHOTO TMOAX0Ja B OOy4eHMHM, Ha OpraHU3aIuio
pazHooOpa3HO Yy4yeOHO#l [esiTeIbHOCTH, OTBEYAIONIEH COBPEMEHHBIM MCHUXOJIOT0-TIEeAarorn4eCKuM
BO33PEHUSM, Ha HCIIOJIb30BAHUE COBPEMEHHBIX TEXHOIOTHA.

7 xnacc — 102yg



I'naBa 1. JInuHeiiHOe ypaBHeHHeE € O/IHOI NepeMeHHOM 154

Jluneitnvie ypaenenusn 8u

1 BaezeHue B anrebpy

2 3HauEHUE YUCIIOBOIO BBIPAKEHUSI.
bykBeHHOE BBIpaKEHHE

3 YpaBHEHHE U €0 KOPHU

4 JluneitHoe ypaBHEHME C OJHOM
MepEMEHOMN

S Pemrenne nuHeNHbIX ypaBHEHUI

6 VYpaBHeHUsI, TPUBOISAITHECS K
JINHEHBIM.

7 Pemenue ypaBHeHM, TPUBOIAIIUXCS K
JINHEWHBIM

8 Pemenue ypaBHeHMH, MPUBOIAIINXCS K

JIMHENHBIM

Pewenue 3a0au ¢ nomouibio ypasuenuil 74

Pacnosnasams 4ncnoBble BBIPAXKEHUSI U BBIPAKEHUS C
IIEPEMEHHBIMU, JTUHEMHbIE YpaBHEHUs. [IpuBOANTE IpUMEpPBI
BBIPA)KCHUM C IEPEMEHHBIMH, JTUHEHHBIX YPAaBHCHUM.
CocTaBisTh BbIpaXKEHUE C IEPEMEHHBIMU 110 YCIOBHIO 3aJJauu.
BrImonsaTh peoOpa3oBaHus BEIPAKEHUN: TIPUBOTUTH
110/100HbIE CcllaraeMble, pacKpbiBaTh CKOOKH. HaxoauTh
3HauUEHUE BBIPAKEHUSI C IEPEMEHHBIMU NIPH 33JaHHBIX
3HaYeHUSX nepeMeHHbIX. Kinaccuummposarts anredpandeckne
BbIpakeHUsl. OINUCBHIBAThH 1IE€JIbI€ BHIPAKEHUSI.
Dopmynuposame ONPENEICHUE INHEWHOTO ypaBHEHUs. Pemath
JUHEHOoe ypaBHEHHE B 001eM Buae. IHTepnperupoBartsh
ypaBHEHUE KaK MAaTEMaTUYECKYIO MO/JIENIb PEaIbHOW CUTYaIUH.
OnuceIBaTh CXEMY peLICHHs] TEKCTOBOM 3aJjauu, IPUMEHSTH €€
JUIS pelIeHus 3a/1a4

9 Maremarnueckast MOJIEIb PEATBHON
CUTYaITUH.

10 | Pemenwue 3a1a4 ¢ TOMOIIBIO YPaBHEHMIA

11 | Pemenwue 3amau Ha cocTaBiieHUE
YPaBHEHUM.

12 | 3aymaun Ha coBMecTHYIO paboTy.

12 | 3agaum ma mBUKEHHE

14 O60061eHre MPOiiIEHHOTO MaTepHaa. O0600muUTh TPUOOPETEHHBIE 3HAHUS, HABBIKK  YMEHUS 110

TeMme «JIuHeitHoe ypaBHEHUE C OTHOU MEPEMEHHOMN.

15 | KonTponshas paGora Nel no teme: Hayuutbcst npuMeHsITh TPHOOPETCHHBIC 3HAHUS, YMEHUS,
«JluneitHoe ypaBHEHHE» HABbIKH, B KOHKPETHOU J1eATEIbHOCTH.

I'nasa 2. llesable Bbipa:kenust Sy

Cmenenwv u ee ceoticmea 84

16

Dopmynuposams.

onpeaeﬂeﬂuﬂ: TOXIACCTBEHHO PaBHBIX BBIpa}KeHI/If/'I,

TOXIAECTBA, CTCIICHU C HATYypaJIbHBIM IMOKA3aTCIIEM,
OJHOYICHA, CTAaHAAPTHOI'O BUJa OJHOYJICHA, KOB(I)(I)I/II_II/ICHTa

OJHOYJICHA, CTCIICHU OJHOYJICHA, MHOT'OYJICHA, CTCIICHHU
MHOTI'O4JICHA,

c601cmea: CTEIIEHH C HATypaJIbHBIM IIOKA3aTCJIEM, 3HAKa

CTCIICHU,

TO/IECTBEHHO PABHBIEC BHIPAYKEHHUS.
17 ToxnecTBa.
18 | Onpenenenue crenenyu ¢ HaTypaIbHBIM
TnoKazarenem
19- | Crenens ¢ HaTypanbHBIM MOKA3aTENIEM.
20 | CpoiicTBa cTeneHyu ¢ HATYpaIbHBIM
TnoKazarenem
20 | YMHOMKeHME U JIeIeHHe cTereHei
21 | BosBejeHue B cTeneHb NPOU3BEICHHUS
22 | BosBejieHHE B CTeNEHb CTENEHH

npaeujia: 10Ka3aTCIbCTBA TOXKACCTB, YMHOXKCHHUA O THOYWICHA

Oonounen u muozounen 74

Ha MHOTOYJICH, YMHOXCHUA MHOTOYJICHOB.

,ZZOK'CL?blGClmb CBOMCTBA CTEIIECHH C HaTypaJIbHbIM

IIOKa3aTCJICM.

3anuceIBaTh U JOKa3bIBATb (I)OpMyJ'IBII MMPOU3BCACHUA CYMMBbI

" Pa3HOCTHU ABYX BLIpa)KeHPIﬁ, Pa3HOCTU KBAAPATOB ABYX
BBIpa)KeHPIfI, KBaJpaTa CYMMbI U KBaZpaTa Pa3HOCTU ABYX

BBIpA)XEHUI, CyMMBI KYOOB M pa3HOCTH KYyOOB BYX

BBIPAKCHUM.

23 | TonsaTHe ofHOUNEHA.

24 | OnHoUsIEH U ero CcTaHAapTHHIN BU.

25 | MHOro4JIeH 1 ero CTaHJapTHBINA BUJL
26 | CnoskeHre MHOTOUJIEHOB

27 | BrluuTaHue MHOTOUJIEHOB

28 | CnoskeHue ¥ BHIYUTAHHE MHOTOUIICHOB
29 | KontponbHas pa6ota Ne2 1o Teme

Buiuucname 3Ha4eHne BBIpa)KeHI/Iﬁ C ICPEMCHHBIMMU.




«CTerneHpb ¢ HaTypaJbHBIM I10Ka3aTeIeM»

Ymnuoowcenue mnozounenos 8u

30 | AHanu3 KOHTPOJIBLHOH PaGOTHL.
PackpeiTre ckoOOK.

31 | YmHOMkeHMe 0HOUIEHA HA MHOTOUJIEH

32 | IIpoussenenue oHOUIEHA HA MHOTOUJIEH

33 | PackphiTHE CKOGOK.

34 | YMHOKeHHEe MHOTOUIEHA HA MHOTOUJIEH

35 | [IpousseneHne MHOrOUIEHOB

36 | IIpeoGpasoBaHue NpoOU3BEIEHHUS
MHOTOYJIEHOB B MHOTOUJIEH.

37 | IpeoGpasoBanue BHIPAKEHHUIA.

Pa3znoscenue muozounenoe na muodxcumenu 74

38 | BelHeceHHe MHOXKHTEIS 32 CKOOKH

39 | Pa3nokeHHe MHOTOUJIEHA HA MHOKHTEIH

40 | PasnoskeHHe MHOTOUICHA HA MHOXKHTEIH
METOJIOM BBIHECEHHS OOIIEr0 MHOKUTEIS.

41 | Meron rpynnupoBKu

42 | PaznoskeHNe MHOTOUIEHA HA MHOXKHTEIH
CIOCOOOM TpYIITUPOBKU

43 | O606IEHNE TPOITIEHHOTO MaTepHaa.

44 | KonrposnpsHas paboTa Ne3 mo Teme

«JleHcTBUS ¢ OJTHOUJICHAMH U
MHOTOYJIEHAMI))

Ilpouseedenue cymmul u paznocmu 08yx
evipaxcenuil 5Su

45 | [Ipoussenenue pasHOCTH M CYMMBI JIBYX
BBIPKCHUI

46 | [IpeoGpazoBanye NPOU3BEIEHHS PA3HOCTH
U CYyMMBI JIBYX BBIPDQKEHUN B MHOTOUJICH

47 | TIpeo6pa3oBaHue BEIpaXKEHHUIH

48 | PasHOCTb KBaJpaTOB JBYX BhIPAKEHHl

49 | PasnoskeHne Ha MHOKHTEIM Pa3HOCTh

KBaJApaToB ABYX Bpra)KeHI/Iﬁ

Keaopam cymmut u keaopam paznocmu 0gyx
sviparicenull 74

S50 | BosBenenue B KBaApaT CyMMBI JBYX
BBIpaKECHUN

51 | Bossenenue B KBaJpar pa3sHOCTH JBYX
BBIpaKECHUN

52 | Ipeobpa3oBaHue BbIPaXKEHUIA B
MHOTOYJIEH

53 | Pa3noskeHHe Ha MHOYKUTENH C IOMOIIBIO
(bopMyIbI KBagpaTa CyMMBI

54 | PaznoskeHHe HA MHOKUTENH C HOMOIIBIO
(opMyIbI KBaipaTa pasHOCTH

95 | [Ipeo6pa3oBaHKMe MHOTOWIEHA B KBaJIpaT

[IpumensTh cBOMCTBA CTENEHU IS TPE0Opa30BaHUs
BBIPAKCHUM.

BBINOIHATE yMHOKEHHE OJHOYJICHOB U BO3BEJICHUE
OJHOYICHA B CTeNEeHb. [IpMBOINUTE OJHOUIIEH K CTAHAAPTHOMY
BUy. 3alIUChIBATh MHOTOWIEH B CTAaHAAPTHOM BU/IE,
OIIPENENATh CTeNeHb MHOTOWwIeHa. [IpeoOpa3oBbIBaTh
IIPOU3BEJICHNE OJHOWIEHA U MHOTOYJIEHA; CYMMBI, PA3HOCTH,
IIPOU3BENICHUS IBYX MHOTOYJICHOB B MHOTOUJIEH.
BrINonHATE pa3noKeHre MHOIOYJIeHa Ha MHOKUATEIN
CII0COOOM BBIHECEHHUS OOIIET0 MHOKHUTES 32 CKOOKH,
CIIOCOOOM I'PYNIMPOBKH, 110 (hopMysiaM COKpaIEHHOTO
YMHO>KEHUS U C IPUMEHEHUEM HECKOJIbKMX CIIOCOOO0B.
Hcnonp3oBathk yka3aHHbIe IPe0Opa30BaHuUs B IIpoLEcce
penieHus ypaBHEHHH, 10KA3aTENbCTBA YTBEPKACHUM,
peneHus TEKCTOBBIX 3a7a4

Dopmynuposams.

onpeoeneHus: TOKJIECTBEHHO PaBHBIX BhIPAKEHUH,
TOKJIECTBA, CTETIEHU C HaTypaJbHBIM [TOKA3aTeJIeM,
OJIHOYJIEHA, CTAaHAAPTHOTO BHJIA OJTHOWIEHA, KOAPPHUIIUEHTA
OJIHOYJIEHA, CTENIEHU OJJHOUYIEHA, MHOTOUYJIeHA, CTETIeHU
MHOTOYJICHA;

ceolicmaa: CTENICHU ¢ HaTypalIbHBIM TOKa3aTelieM, 3HaKa
CTCIICHU;

npasuaa. 10Ka3aTejabCTBA TOXIACCTB, YMHOXKCHH OJHOYJIICHA
Ha MHOT'OYJICH, YMHOXCHUSA MHOTI'OYJICHOB.

ﬂOKCBbZ@ClWlb CBOMCTBA CTEIICHU C HaTypaJIbHbIM
IIOKa3aTCJIEM.

3anuchIBaTh U JI0Ka3bIBaTh (OPMYJIbL: IPOU3BEACHUS CYyMMBI
U Pa3HOCTH JIBYX BBIPa)KEHUH, pa3HOCTH KBAJAPATOB JIBYX
BBIPKEHUI, KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH ABYX
BBIPAXKEHUI, CyMMBbI KyOOB U Pa3HOCTH KyOOB JABYX
BBIPAYKCHUIA.

Buviuucnisams 3HaueHne BRIPAKCHHUN C IEPEMEHHBIMHU.
[IpuMeHATh CBOMCTBA CTETNICHH IS TpeoOpa30BaHUs
BBIPAXKCHUM.

BrInoNHATE yMHOKEHHE OHOYJICHOB M BO3BEICHUE
OJIHOYJIEHA B CTeNeHb. [[pUBOANTH OJHOYIIEH K CTAHITAPTHOMY
BUJY. 3aMKUChIBATH MHOTOWIEH B CTAaHAAPTHOM BUJIE,
OTIPENIeNATh CTeNeHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh
MIPOU3BEICHNE OTHOUWICHA U MHOTOYJICHA; CYMMBbI, pa3HOCTH,
MPOU3BEICHHUS JBYX MHOTOYWICHOB B MHOTOUJICH.
BrITIONHATE pa3nokeHne MHOTOWIEHA HAa MHOKHUTEIH
CII0COOOM BBIHECEHUS 00IIET0 MHOXKHUTEIIS 32 CKOOKH,
CII0COOOM TPYIIUPOBKH, IO (OpMyTIaM COKPaIIEHHOTO
YMHO>KEHUS U ¢ TPUMEHEHHEM HECKOJIbKHX CIIOCO00B.
Hcnonp3oBath ykazaHHbIe IpeoOpa3oBaHUsl B POIIECce




CYMMBI WJIM PA3HOCTH JIBYX BBIPAKCHUU

peleHus ypaBHEHUH, J0KA3aTeIbCTBA YTBEPKIACHUM,

56 | KonrponbHas pabota Ne4 1o Teme PEIICHHA TEKCTOBRIX 3a/1a1
«IIpeobpazoBanue BeIpaKEHHID»
IIpeobpaszosanue yenvix evipascenuii 9u
57 | AHanu3 KOHTPOJIBHOM PaboOThI
CymMma 1 pa3HOCTb KyOOB JIByX
BBIpAKEHUN
58 | PasnoskeHue HA MHOKUTENH PA3HOCTH 1
CYMMbI KyOOB
59 | [IpumeHeHue pas3IMUHbIX CIOCOOOB I
Pa3IOKESHUST HA MHOKUTEIH
60 | Paznoskenue MHOTOUNIEHA HA MHOKUTEIH.
61 | IIpeoGpasoBaHue HEIbIX BHIPAKEHMIH.,
62 | IIpumenenne npeo6pa3oBaHMii IIETBIX
BBIPA)KEHUI NIPHU PELICHUHN YPaBHEHUN
63 O6006IIeHIe POiiIEHHOTO MaTepHana O0600ImHTh TPHOOPETEHHBIC 3HAHUS, HABBIKU M YMCHHSI TT0
64 | TosTopente u crcTemarH3amus yueGHoro | TeME «Pa3znoxenre MHOTOUICHA HA MHOYKHTEIIN.
Marepuaa
65 | KonTponbHas pab6orta N5 no Teme
Hay4uuTbcst IPUMEHATh TPUOOPETEHHBIC 3HAHUS, YMEHHUSI,
«Pa3noxeHne MHOTO4JIEHOB Ha .
HaBBIKH, B KOHKPETHOH JIEATEIBHOCTH.
MHOKHTEITH
I'naBa 3. ®yHkuumn 12

Honamue ¢pynkuyuu 6

66 Cas3u MeXy BenmnduHaMu. DyHKus. IIpusooums ipuMepsl 3aBUCUMOCTEH MEXKTy BETUINHAMU.
67 | OmucarenbHBIN c10co6 3a1aHAs Paznuuate cpeau 3aBucUMOCTel (PyHKIIMOHAIBHBIE
(byHKIHH. 3aBHCHMOCTH. § }
68 | TaGmumiii cnocod saxanmm dymKin Onucviéams IOHATUSA: 3aBUCUMOMN U HE3aBUCUMOU
. nepeMeHHbIX, QYHKIIUH, apryMeHTa (PYHKITUH; CIIOCOOBI
69 | Boraucienue snauenmii dhysxuuii no 3aganus GpyHkuuu. GopMyapoBaTh oNpeesieHus: 00nacTu
bopmyie onpeneneHus GyHKIUKM, 001acTH 3HAYCHUH QYHKITUH, Tpaduka
70 | I'padux dyHKIMH GYHKIIUY, TUHEHHON (QYHKITUHU, TIPSMOM MPOTIOPIUOHATBHOCTH.
71 | Mocrpoeue rpadukos hyHKIH. Buvruucnams 3nauenue QyHKIUH 110 3[aHHOMY 3HAYEHHIO
— aprymenTta. CocTaBiATh TaOIUIbI 3HAUCHUN (PYHKIIUH.
Auneiunan ynxyus 64 Crpourts rpaduk GpyHkiuu, 3aganoi Tabaununo. [lo rpaduky
72 JInnennas CI)YHKHI/IH- Q)yHKuHI/I, SIBIISIFOILIENCSI MOJIETIBIO PEATBHOTO MPOIIECCa,
73 | I'paduk nmuueinoi GpyHKIUM. OTIPEIENIATh XapaKTEePUCTUKH 3TOro npouecca. CTpouTh
74 | CaoiicTsa muHeiiHOM hyHKIHH rpaduk TMHEHHOH byHKIMU U MPAMOTi MPONIOPUHOHATLHOCTH.
- OnuceiBaTh CBONCTBA 3TUX (PYHKUIUN
75 | Iloctpoenue rpadgukoB B OJHOM cUCTEME
KOOpJIUHAT
76 [ToBTOpEHUE U CHCTEMATHU3AIIUS O0600mUTh TPHOOPETEHHBIE 3HAHNUS, HABBIKU U YMEHHSI 110
y4eOHOro MaTepuaa TeMe «DYHKIHSD.
77 KOHTpOJ’IBHaﬂ paGOTa Ne6 o Teme Hay‘lI/ITLCH IMPUMCHATDH HpHOGpeTeHHBIe 3HAaHUs, YMCHU,
«CDYHKI_II/II/I. JIlugenHas (I)YHKLII/IH» HaBbIKH, B KOHerTHOﬁ JOCATCIBHOCTH.
I'maBa 4. CucreMbl JIMHEHHBIX YPAaBHEHHUI ¢ ABYMs NepeMeHHbIMH 184

Cucmemul 1unenbvIX ypagHenuit 74

78 AHanmn3 KOHTPOJIBHOM pabOTHI.
YpaBHeHHE ¢ IBYMS NIEPEMEHHBIMU
79 CBoiicTBa u rpaduk ypaBHEHUH C IByMs

NEPpCMECHHBIMU

Hpueodumb npumepovl. YpaBHCHHUA C IBYMS IICPCMCHHBIMU
JIMHEMHOTO YpaBHCHUSA C IBYMS IICPEMCHHBIMU,; CUCTCMbI IBYX
JIMHEHUHBIX ypaBHeHPIfI C ABYMA IICPEMCHHBIMU; pCAJIbHBIX
mponecCoB, JIst KOTOPBIX YPAaBHCHHUEC C IBYMS IICPECMCHHBIMU




80

JIuneliHOE ypaBHEHHUE C JIBYMs

[IEPEMEHHBIMU

81 I'paduk TMHEHHOTO YpaBHEHHS C ABYMS
[IEPEMEHHBIMU

82 Cucrembl ypaBHEHUH C IByMs
IIEPEMEHHBIMU

83 Cucrembl TUHEMHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

84 I'padmgeckuit METO T peIICHHSI CUCTEMBI

JBYX JIMHEHUHBIX YPABHEHUN C JBYMs
IIEpEMEHHBIMU

Aﬂzeﬁpaulteacue cnocoonl peuienun cucmem

auneinvix ypasuenuii 11y

WIM CUCTEMA YPABHEHUM C IBYMs IEPEMEHHBIMU SBIISAIOTCS
MaTEMaTUYECKUMHU MOJIEISIMHU.

Onpenensrs, ABISETCS JIM NIapa YUCEI PELLIEHUEM JaHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

Dopmynuposamy.

onpeoeneHus: PELLICHUs] ypaBHEHUS C IByMsI [IEPEMEHHBIMY;
YTO 3HAYUT PEIIUTh YPaBHEHUE C JIBYMS [IEPEMEHHBIMY;
rpaduka ypaBHEHUS C IByMs IEPEMEHHBIMU; THHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU; PELICHUS] CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

c601icmea ypaBHEHUH C IByMs [IEPEMEHHBIMH.

Onucvieams: cBOWCTBA IpaduKa JIMHEHHOTO YpaBHEHHUS B
3aBUCUMOCTH OT 3HaYeHUH K03 puiinenToB, rpapuueckuit
METO/]1 PELIEHUS] CUCTEMBI JIByX YPAaBHEHUH C ABYMS
MEePEMEHHBIMH, METO/I ITOJICTAHOBKU M METOJ1 CIOKEHHUS JIJIs

85 N <
Criocob nozcranoBKH PEIICHHS CUCTEMBI IBYX JINHEHHBIX YPABHEHUH C JBYMSI
86 Pemenne cucrem ypaBHeHI/Iﬁ CII0cO00M IIEPEMEHHBIMU.
MOJACTAaHOBKH Cmpoumbw rpadvK IUHEHMHOTO YpaBHEHUS C JBYMsI
87 o SKeHUS repeMeHHBIMHU. PenraTe CHCTEMBI IBYX THHEHHBIX YpaBHEHUI
0Cc00 cItoXKe
BYMSI .
88 | Pemrenne crcreM criocoGom crokenms | © ABYMA ICPCMCHHBIMH
89 b — ——{ Pewamb TekCTOBBIE 32/1a41, B KOTOPBIX CUCTEMA JBYX
CIICHNE CHCTEM HI/(ISHGHHHX YPaBHCHUN | jpyefinpix YpaBHEHUH C JIBYMS TIEPEMEHHBIMU SBJISICTCS
PasJNIHBIMI CIIOCOLaMH MaTeMaTHIECKOH MOJIETBIO PEATBHOTO MPOIIECCa, 1
90 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM HHTEPIPETUPOBATE PEIYILTAT PEUICHUS CHCTEMBI
b Y.
ypaBHEHUU
91 | Pemenue 3amay Ha JIBUKEHHE.
92 | Pemenue 3a1a4 Ha MPOLIEHTHI.
93 | Pemienue 3a1a4 C MOMOIIHIO CHCTEM
ypaBHEHHUH Ha MPOILIEHTHOE COACPKAHNE
BEIIECTBA.
94 [ToBTOpEHHUE U CHCTEMATH3AIMS O0600muUTh MPUOOPETEHHBIE 3HAHUS, HABBIKK  YMEHUS 110
y4eOHOro Marepuana Teme «CHCTEeMBbl JIMHEHHBIX YPABHEHUN C IBYMsI
MIePEMEHHBIMI.
95 KontpoibsHas padora Ne7 o teme Hayunthcs npuMeEHITE MPUOOPETESHHBIE 3HAHUS, YMEHUS
2 2
«CHUCTEMBI JIMNHEWHHBIX YpaBHECHUI HaBBIKH, B KOHKPETHOM JIeATEILHOCTH.
Hmozoeoe noesmopenue Kypca anzeopul 7 knacca 6u
96 AHanns KOHTPO JIBbHOU pa60T],1_ Pemenue I[aTL BO3MOJHOCTb yHallTUMCA: IIPOBOJAUTH UCCIICAOBAHUA
ypaBHeHMit CBSI3aHHBIE C U3yYCHHEM CBOMCTB (DYHKIIHIA, B TOM YHUCIIE C
97 Tuneiinas GyHKums u ee rpadux HCTIONb30BAHNEM KOMIIBIOTEPA; HA OCHOBE rpadukoB
98 Tiocos — U3YYEHHBIX QYHKIUN CTPOUTH O0Jiee CI0KHbBIE TPaUKH,
eoOpa3oBaHue o
pcobp LCJIBIX BHIPKCHIN 0CO3HAaBaTh 3HAYEHNE MATEMATHKH IS ITOBCEAHEBHOM KU3HU
99 Cucrembl TUHEHHBIX YPaBHEHUI 4eoBeKa.
100 | Pemienue 3amau [ToaBeCcTH UTOTH MO BBHIMIOTHEHUIO MPOEKTHBIX PaboT.
[Ipenmnonaraembie TEMBI:
1.CpaBHeHHs IO MOAYIIIO.
2.ATMKBOTHBIE JPOOU.
3.TaliHbI IPOCTBIX YUCE.
4.Marematuieckne (OKyCHI.
5.Urpel u cTparerusi.
101 | Mrorosas xonTponsHas padoTa Ne§ O0600mHTh IPHOOPETEHHBIE 3HAHUS, HABBIKK M YMEHHUS 32 7
kiacc. HayuauThecs IpUMEHSTh MPHOOpETEHHBIC 3HAHUS,
YMEHWsI, HABBIKU, B KOHKPETHOH eATEIHHOCTH.
102 | Amanu3s koHTpPONBEHOH PaGOTHL.




‘ Htorosslii ypok

8 kuace
Ne
ypoka Coneparnne OcHoBHbIe BUBI yueOHOH aearensHOCTH (YY)
(pa3menbl, TEMbI)
I'nasa |. Paunonanbublie Boipaskenusi. (44 u)
PanmonanbHbIe TpoOu Pacnosznasams uienvie panmoHanbHbIE BRIPAKCHHUS,
OCHOBHOE CBONCTBO PalMOHAIBHON APOGH JIpOOHBIE pallMOHATIBLHBIE BBIPAKCHHUS, PUBOJIUTE
MPUMEPHI TAKUX BBIPAKCHH.
3 CJ‘IO)K%HI/IG Y BBIYUTAHHE PAllMOHATBHBIX Dopmynuposamo:
Jpo0elt ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU onpedenenus:
4 CJ‘IO)K%HI/IG Y BBIYUTAHHE PAllMOHATBHBIX PALHOHAILHOTO BBIPAKEHHUS,
Jipobeit ¢ pasHBIMH 3HAMCHATEISIMU JOMYCTUMBIX 3HAYCHUI TIEPEMEHHOM, TOXIECTBCHHO
5. Kontpoannas padora Ne 1 o teme PaBHBIX BBIPAKEHUM, TOKIECTBA,
«PaunonaibHbIe 1pooH» PaBHOCHJIBHBIX YPaBHEHUH,
VYMHOXKEHUE U JICTICHHIE panroOHAJIIBHBIX pauMOHAIILHOTO YPaBHEHUS,
6.  |apoGeii. Bosenenue panmoHanbHOM Ipo0H B |cTereHn ¢ HyJIeBbIM TT0Ka3aTeleM,
CTCIICHb CTEIEHY C LIEJIBIM OTPUIATEIBHBIM IIOKa3aTEIEM,
7 ToxecTBeHHBIE npeo6pa3£)BaHH51 CTaHIAPTHOTO BU/A YKCIIA,
palMOHaIbHBIX BEIPAKCHHUN 00paTHOM NPONOPLUOHATIBHOCTH;
KonTpoabsHas padora Ne 2 mo teme: ce0licmea: OCHOBHOE CBOMCTBO paIlMOHAILHON ApoOH,
8. |«ToxnecTBeHHbIE NPeodpa3oBaHMs CBOWCTBA CTENEHM C LIEIBbIM [T0KA3aTeIeM, YPaBHEHHI,
PALMOHAJIBHBIX BbIPAKEHHI» k.
9 PaBHOCHUIIbHBIE YpaBHEHUS. PannoHabHbIE (pysxumn y = ; !
___|ypaBHeHus npasuna:
10 CreneHs C eIbIM OTPULIATEIbHBIM CIIOKEHNH,
" |mokaszateneM BBIUUTAHUS,
11. |CBoiicTBa CTENEeHHU C LENbIM MOKa3aTeleM YMHO>KEHUS,
k JIEICHHS IpOOeiH,
®dynkuus Y = —u €€ rpaduk BO3BEJICHUS APOOH B CTCTICHB;
X ycosue paBeHCTBa ApoOu HYIIO.
/Jlokasbieams CBOMCTBA CTENEHU C LIEIBIM MTOKA3aTeNIEM.
Onucwviéams TpaduvecKuii METO pellIeHUs ypaBHEHU I
C OJIHO MepeMEeHHOM.
Ilpumensams OCHOBHOE CBOMCTBO pallMOHANBHOM ApoOH
JUIS COKpaIlleHUs U peoOpa3zoBaHus ApoOeit.
12. [TpuBoUTH APOOH K HOBOMY (00IIEMY) 3HAMEHATEIIO.
Haxomuts cymmy, pa3HOCTb, TPOU3BEICHUEH YaCTHOE
IpoOei.
BoINONHATE TOXKECTBEHHBIE MTPeoOpazoBaHus
palroHaIbHBIX BHIPAKEHUH.
Pewams ypaBHEHUS ¢ IEpEeMEHHON B 3HAMeHaTese IPoou.
Ilpumensamub CBOMCTBA CTENEHU C LIEJIBIM MTOKA3aTeNeM JIst
npeoOpa3oBaHus
BBIPaKCHUM.
3anucvieams 4ncna B CTaHAAPTHOM BHUJIE.
13. Bvinonnsms NOCTPOECHUE U YTEHUE rpadHKa
dyHKIHH Y =;




14.

KonTpoabHnas padora Ne 3 o reme:
«PanoHaJIbHbIEC YPABHEHUSD

Hayuutbcst npumeHsTh npuoOpeTeHHbIe 3HAHUS, YMEHHUS,
HAaBbIKM, B KOHKPETHOU J€ATEIBbHOCTH.

I'nmaBa Il . KBaapatHblie kopHu. JleiicTBUTe/IbHBIE YHCaA. (25 1)

15.

Dyuxuus Y = X u eé rpaduk

16.

KBanparusle kopau. Apudmernyeckuit
KBaJPaTHBIN KOPEHb

17.

MHO0KECTBO U €r0 DJIIEMEHTBI

18.

[ToamuoxectBo. Onepanuu HaJ
MHO>KECTBAMHU

19.

YucinoBble MHOYKECTBA

20.

CaoiicTBa apr(METUUECKOTO KBAIPATHOTO
KOpHS

21.

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEp KAIUX KBaJpaTHbIE
KOpHH

22.

OyHKIUA Y = JXu eé rpaduk

Onucwviéams. TIOHSTUE MHOKECTBA,

DIIEMEHTa MHOKECTBA,

CIIOCOOBI 33JJAHUS MHOKECTB;

MHO’KECTBO HATYPaITbHBIX YUCEIL,

MHOJKECTBO IIEITBIX YHCET,

MHO’KECTBO PallMOHALHBIX YHACE,

MHOJKECTBO JICHCTBUTEBHBIX YHCEI U CBSI3U MEXKIy STUMHU
YHUCIIOBBIMH MHOKECTBAMU; CBSI3b MKy OCCKOHCUHBIMH
JECSITHYHBIME IPOOSMU M paIlOHATHHBIMH,
UPPAIMOHATLHBIMH YU CIIAMHU.

Pacnosnasams panmoHaTbHBIC U UPPAIlMOHATBHBIC YHCIIA.
[TpuBOAUTE TPUMEPHI PAIIHOHATBHBIX YUCET U
UPPAITUOHATILHBIX YHCE.

3anucvieamsb ¢ TIOMOIIBIO (HOPMYIT CBONCTBA JCHCTBUM C
JCHCTBUTEILHBIMH YUCITAMH.

Dopmynuposams.

onpeoeneHus:

KBaJIPATHOTO KOPHSI M3 YMCIIa, apU(PMETHIECKOTO
KBaJIPATHOTO KOPHS U3 YUCIIA,

PaBHBIX MHOKECTB,

MO/IMHO>KECTBA,

nepecedeHusi MHOXKECTB,

00beIUHEHHUST MHOYKECTB;

ceoticmea. GyHKIHN Y = X2, apupMETHIECKOTO

KBaJIpaTHOTO KOPHS, QyHKIUU Y = JX.

Jloka3bpIBaTh CBOMCTBA aprU(METHIECKOTO KBAAPATHOTO
KOPHSIL.

Cmpoump rpaduku GyHKIMH Y = X°u Yy = Jx.
Ipumenamo nousTUE apU(HMETUIECKOTO KBAAPATHOTO
KOPHSI /17151 BBIYMCIICHUS] 3HAYCHHUH BhIPayKEHUH.
Ynpowamu BoIpaxkenus, coaepxaiire apupMeTuiecKkue
KBaJIpaTHbIE KOPHHU.

Pemats ypaBHeHHUS.

CpaBHMBATh 3HAUYEHHUSI BbIpAXKEHUMN. BBINOIHATD
npeoOpa3oBaHue BBIPAKEHHUH ¢ TPUMEHEHUEM BBIHECEHUS
MHO>KHUTEJNS U3-TI0]] 3HaKa KOPHS, BHECEHHUS] MHOXKHUTEIS
10J1 3HAaK KOPHSI.

BoInonHATE 0CBOOOXKICHHE OT UPPALIUOHAIBHOCTH B
3HaMeHarese IPoOu, aHaJIN3 COOTHOIICHUH MEXIy
YUCJIOBBIMU MHOKECTBAMH M UX DJIEMEHTAMHU

23.

KonTtpoabsHnas pabdora Ne 4 mo reme:
«KBaaparHblie kopHHu. [lelicTBUTEeIbHBIC
YHCIA»

Hayuutbcs npuMeHsTh nproOpeTeHHbIE 3HaHUs, YMEHUH,
HaBBIKH, B KOHKPETHOH /1€ TETbHOCTH.

I'masa III. KBagpaTHble ypaBHeHus. (26 4acoB)

KBa,Z[paTHLIC YpaBHCHHA. Pelnienne HenmoaIHBIX

70. .

KBaJPAaTHBIX YpaBHEHUI
71. |Popmyna KOpHEW KBaJpaTHOTO YpaBHEHUS
72. |Teopema Buera

Pacnosnasams M IpUBOANTE IPUMEPHI KBaIPaTHBIX
yYpaBHEHM Pa3IMYHbBIX BUIOB (IIOJHBIX, HEMOIHBIX,
NPUBEIEHHBIX), KBaJIPATHBIX TPEXUICHOB.



73.

KonTtponsnas padora Ne 5 o teme
«KBaspaTHbIe YpaBHEHUSD)

74.

KBagpartHslii TpéxuneH

75.

Pemenue ypaBHeHMi, CBOIAIIUXCS K
KBaJIpaTHBIM YPABHECHUSIM

76.

PanvoHanbHbIE ypaBHEHUs Kak
MaTEeMaTHYECKUE MOJIEIN PEATBHBIX
CUTYyaLUH

Onucvieams B 0011IEM BUJIE PELICHUE HEIIOJIHBIX
KBaJPaTHBIX YPAaBHECHUM.

Dopmyauposams.:

onpeoeneHus:

YpaBHEHUS [IEPBON CTENEHU, KBaJAPaTHOI'O ypaBHEHUS;
KBaJpaTHOIO TPEXUIICHA,

JUCKPUMHMHAHTA KBa/IPaTHOI'O YpaBHEHUS U KBAJPaTHOTO
TpEXUWICHA,

KOPHS KBaJPaTHOTO TPEXUIeHa; OMKBAAPATHOTO
YpaBHEHUS;

c6oticmea KBaIpaTHOTO TPEXUIICHA;

meopemy Bueta u 00paTHyo eif Teopemy.

3anucvleams 1 fOKa3bIBaTh (HOPMYIY KOPHEN KBaIpaTHOTO
YpaBHEHUS.

HccnenoBaTh K0JIMYECTBO KOPHEW KBAJAPATHOTO YPaBHEHUS
B 3aBHCHMOCTH OT 3HaKa €ro JUCKpPUMHUHAHTA.

/[oxazvieams meopemol:

Buera (npsimyto 1 o0patHy10),

0 pa3JI0KEHUM KBAJPAaTHOTO TPEXUIEHA HA MHOXKUTEIH, O
CBOMCTBE KBaJpaTHOTO TPEXUJIEHA C OTPUIATEIbHBIM
JTUCKPUMHUHAHTOM.

Onucviéams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHOM JITst
penieHust ypaBHEHU.

Haxooumwb KOpHU KBaJIpaTHBIX YPaBHEHUHN PA3IUYHBIX
BH/JIOB.

[Ipumensats Teopemy Buera u oOpatHyto eif Teopemy.
BBITTOTHATE pa3ioKeHUe KBaAPaTHOIO TPEXWIEHA Ha
MHOXHUTEH.

HaxoauTte KOpHU ypaBHEHU, KOTOPBIE CBOJATCS K
KBaJPaTHBIM.

CocTaBiATh KBaJIpaTHbIC YPAaBHEHUS U YPAaBHECHHS,
CBOJISIITECS K KBAJPATHBIM,

SIBJISIFOIITAECS MAaTEMAaTHUYECKHUMHU MOJICTISIMUA PEaTbHBIX
CUTYalUi

77.

Koumponvnasn paboma Ne 6 no meme
«IIpuMeHeHHEe KBAAPATHBIX YPABHEHMII»

Hayuntbcs npuMeHsaTs npuOOpeTeHHbIE 3HAHUS, YMEHHUS,
HABBIKH, B KOHKPETHOU JIeSTEIbHOCTH.

IloBTOpEeHuUe U cucTeMaTH3aUA Y4eOHOT 0

marepuaJua. (7 4.)

78.

YnpakHeHus A7 HOBTOPEHHs Kypca 8
KJjlacca

79.

Hrorosasi koHTpOBLHAs1 padoTa Ne7

O0600muTh MPHOOPETEHHBIE 3HAHNS, HABBIKU M YMEHHUS 32
8 xiacc.

Hayuuthcs npuMeHaTs mpHOOpeTEeHHbIC 3HAHUS, YMEHHUS,
HAaBBIKHM, B KOHKPETHOM J1€ATEIbHOCTH.

9 knacc

ypoKa

Conepxxanue
(pa3nenbl, TeMBbl)

OcHoBHbIe BUBI yueOHOU aearenbHOCTH (YY)

I'naBa |.HepaBencrBa. (20 yacoB)




HucnoBble HEpAaBEHCTBA

Pacnoznasame v IpUBOAUTH IPUMEPHI UACIIOBBIX
HEPaBEHCTB,

HEPaBEHCTB C IIEPEMEHHBIMU,

JIMHENHBIX HEPABEHCTB C OJITHOM MIEPEMEHHOM, ABOMHBIX

1. HEPaBEHCTB.

Dopmyauposams.:

onpedeneHus. CPAaBHEHHUS ABYX YHCEI,

pELIECHUSI HEPABEHCTBA C OJIHOM IMEPEMEHHOM,

PaBHOCHIIbHBIX HEPABEHCTB,

pELICHUSI CUCTEMBI HEPABEHCTB C OJTHOW IMEPEMEHHOM,
2. |OcHOBHBIC CBOMCTBA YNCTIOBBIX HCPABCHCTB |G acTH ONPECIICHUS BHIPKCHHUS;

CB0lICMBa YNCIIOBBIX HEPABEHCTB,

3. Crioxkenne 1 YMHOKEHHE YHCIIOBBIX CIIOYKCHHUSI 1 YMHOKCHUS YUCIIOBBIX HEPABEHCTB
HepaBeHCTB. OIIEHUBAHNE 3HAUCHNS Joxaszpbléams.: CBOWCTBA YMCIIOBLIX HEPABEHCTB,
BBIDAKCH A TEOPEMBI O CIIOKEHHH M YMHOKCHUH YHCIIOBBIX

4. |HepaBeHcTBa ¢ 0JJHOI EpEMEHHON HEPABEHCTB.

_ —| Pewiamb NTMHEWHbIC HEPABCHCTBA.

5. |Pemenue HEPaBEHCTB C O/IHOH MIEPEMEHHON. | 3ayychIBATE PEllICHHs HEDABEHCTB U HX CHCTEM B BHIC
HucnoBbie MPOMEKYTKH YHCIIOBBIX IPOMEXKYTKOB, O0BETUHEHUS,

6. |CucreMbl TMHENHBIX HEPABEHCTB C OJHOU TepeceueHus YUCIOBBIX TPOMEKYTKOB.
TIePEeMEHHOM Pemrats cucremy HEpaBEHCTB C OJJTHOM MEPEMEHHOM.
Konrpoasnas padora Ne 1 mo reme OLEeHUBATh 3HAYECHHE BBIPAKECHUS.
«HepaBeHCTBa M CHCTeMbI HePAaBEHCTB ¢ |300paXkaTh Ha KOOPAMHATHOM IPSIMOM 3a1aHHbIE
O/THO# MepeMeHHOI» HEPABEHCTBAMH YHCIIOBBIE TIPOMEKYTKU

I'nasa Il . Kpagparnunas ¢pynknus. (38 yacon)

HloBTopenue 1 pacIIMPEHHUE CBEICHHI O Onucvlieams oHsATHE QYHKITUU KaK TIpaBuUIIa,

8. bynxumn YCTaHaBJIMBAIOWUIETO CBA3b MEKIY DJIEMEHTAMHU JBYX

— MHOYECTB.
9. |CpoiicTBa (yHKITUH Dopmymuposams:
10 Kaxk moctpouts rpadux dynxuun Y = kf(X), |onpedenenus:
" |ecnu uzBecteH rpaduk Gpynkumu y = f(X) HYIIsL QYHKIMH;

Kax moctpouts rpaduku ¢pynkuuit y = f(X) + |npoMexyTKoB 3HaKONOCTOSHCTBA GYHKLIUK; QYHKIIHH,

11. |buy=1f(x + a), ecnu usBecren rpapux BO3pacTaroiei (yObIBaroIICH) Ha MHOKECTBE;
bynkimn y = f(X) KBaJ[PaTHYHON (DYHKIIMU; KBaJPATHOTO HEPABEHCTBA;

19 KBagparnunas pynkmnms, e€ rpadux u ceoticmea KBaIpaTUUHON (PYHKIUU;

" |cBolicTBa npaguia oCTpoeHUs! rpa@uKoB PYHKIUN ¢ TOMOIIBIO

13 KonTtpoabHnas padora Ne 2 mo teme: npeobpa3oBaHuii BUIa

" |«KBaaparuuHasi GyHKIIHD) Jx) — f(x) +b;

14. |PelieHne kBaJpaTHbIX HEPABEHCTB f(x) — fix + a);f(x) — kf(x).

CucTeMbl ypaBHEHHI C JIBYMsI IEPEMEHHBIMU Cmpoums rpa(beKH bymKupi € noMOMILE0

15. npeoOpa3oBaHuii BUIa

f(xX) = f(x) +b;
Penrenue 3aau ¢ HOMOIIBIO CHCTEM fX) = flx + @); f(x) — Ki(x). .
16. |ypasHenmii BTOpOii cTenenu Cmpoums TpaduK KBapaTUIHON QyHKIHH.

ITo rpaduky KkBagpaTHUHOM (PyHKIIMK ONUCHIBATH €€




17.

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHUH BTOPOU CTEIICHU

CBOMCTBA.

Onucvieams CXeMaTUYHOE PACIIONIOKEHUE apadoIbl
OTHOCHTEJIBHO OCH a0CIIMCC B 3aBHCUMOCTH OT 3HAKa
crapuiero ko3ddunuenra u TMCKpUMUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUWICHA.

Pewamb xBasipaTHbIC HEPABEHCTBA, UCTIONB3YS CXEMY
pacoIoxKeHUs apaboJIbl OTHOCUTEIBHO OCH adcIuce.
Onucvieams TpadUUIECKU METO/ PELLIEHUSI CUCTEMBI IBYX
yYpaBHEHHH C IByMS [TEPEMEHHBIMH,

METO/I ITOJICTAHOBKU U METO/I CIIOKEHHS IS PEIICHHUS
CHCTEMBI IBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMH,
OJIHO U3 KOTOPBIX HE SBIISETCS TMHEHHBIM.

Pewams TeKCTOBBIE 3a/1a9, B KOTOPBIX CUCTEMA JIBYX
yYpaBHEHHH C IBYMS MTEPEMEHHBIMU SIBIISIETCS
MaTeMaTH4ecKO MOJAENIBIO PEAIbHOTO Tpoliecca,

¥ MHTEPIIPETUPOBATH PE3YITAT PEIICHUST CUCTEMBI

18.

KonTpouabHnas padora Ne 3 mo reme:
«PelieHre ypaBHEHHUI U CHCTEM
YPaBHEeHHIi ¢ ABYMsl NlepeMeHHbIMU»

I'naa IIl. DieMeHTHI NPUKIAIHOH MAaTEeMATHKH.

(20 gacoB)

59.

MaremaTrnueckoe MOJAEITMPOBAHUE

60.

[IpouenTHbie pacuEThl

61.

[TpuOnmxkEHHBIE BRIYUCIICHUS

62.

OcHoBHbIE MpaBUIa KOMOUHATOPUKU

63.

YacToTa 1 BEpOSTHOCTh CIIY4alfHOTO COOBITHS

64.

Knaccuueckoe onpenenenre BEpOSTHOCTH

Ilpusooums npumepsl: MAaTEMATHIECKUX MOJIEIICH
PEATBHBIX CUTYAIIN; TPUKIIATHBIX 3a/1a4; TPUOIHKEHHBIX
BEJIMYMH; UCIOJIB30BaHUsI KOMOMHATOPHBIX IPABIII CYyMMBI
Y TIPOM3BEICHUS;, CIy4alHBIX COOBITUM, BKITFOYAS
JIOCTOBEPHBIE M HEBO3MOKHbBIE COOBITHS; OTIBITOB C
PaBHOBEPOSATHBIMH UCXOJaMU; PEACTABICHUS
CTaTHUCTUYECKUX JAHHBIX B BUJE TAOIULI, AUArPaMM,
rpaduKOB; UCTIOJIb30BaHUS

BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOLIUX SBJICHUH.
Dopmynuposams.

onpeodenenus. aOCOIIOTHON MOTPEUTHOCTH, OTHOCUTEIHHON
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHUS, HEBO3MOXKHOTO
COOBITHSI; KJIIACCUYECKOE OTPE/ICIIEHNE BEPOATHOCTH;
npaguia: KOMOMHATOPHOE MPABUIIO CYMMBI,
KOMOMHATOPHOE MPaBUIIO TPOU3BEICHUSI.

Onucwviéams 3Tallbl pelIeHUs IPUKIAIHON 3a1a4u.
Tosacuamou 3anucvieams HOpPMyITy CIOKHBIX MPOLIEHTOB.
[TpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIH30BAHHEM
CJIOHBIX MPOIIEHTOB.

Haxooums TOYHOCTH IPUOIMKEHUS 110 TaOIUIIe
npuOIMKEHHBIX 3HAYSHUH BeTUYUHbI. Vcrnonbp3oBath
pa3iauuHbie POPMBI 3aMUCU TPUOIMKEHHOTO 3HAYCHUS
BennurHbL. O1IeHUBaTh TPUOIIKEHHOE 3HAUCHUE
BEJIMYMHBI.

65.

HauanbHbI€ CBEJIEHHS O CTaTHUCTUKE

HpOGO()Ml’}’lb OIIBITHI CO CHy‘iaﬁHBIMH ncxogaMu. IosicusaTs u



66.

KonTpouabnas padora Ne 4 mo reme:
«JIeMeHThI NPUKJIAAHONMATEeMATHKH»

3aMKCHIBaTh (POPMYITy HAXOMXICHUS YaCTOThI CITYYaitHOTO
coObITHsL. ONMCHIBATH CTATHCTHYECKYIO OLIEHKY BEPOSTHOCTH
clly4aifHoro coObITHs. HaxomuTh BepOATHOCTH CIy4aitHOro
COOBITHS

B OIBITaX C PAaBHOBEPOSATHBIMU UCXO/IAMHU.

Onucvi6amp 3TaNbl CTATUCTUIECKOT'O UCCIESAOBAHUSL.
OdopmitsiTh HHDOPMAITUIO B BUE TAOIHI] U JHATPAMM.
W3Bnekats nHpopMannio u3 Tabaui 1 auarpamMm. Haxoauts u
MPUBOJUTH TPUMEPHI UCTIONB30BAHUS CTATHCTUYCCKUX
XapaKTEPUCTUK COBOKYITHOCTH JIAHHBIX: CpelHEe 3HaYCHNUE,
MoOJia, pa3Max, MeJJHaHa BHIOOPKH

67.

YwucaoBkIe MOCISIOBATCILHOCTH

68.

Apudmernueckas rnporpeccus

69.

CymMma N nepBbIX YIEHOB apu(PMETHUECKON
IpOrpeccuun

70.

I'eomerpuueckas nmporpeccust

71.

CymMma N nepBBIX YJIEHOB F€OMETPUUECKOMN
IIPOrpECCUN

72.

Cymma OeCKOHEYHON TeOMEeTPUYECKOM
nporpeccuu, y Kotopoii | q| <1

73.

KonTpoabHast padora Ne 5 mo teme
«Ymnce/10BbIETIOCI€10BATEIbHOCTH

IIpusooumsv npumepwl: NOCIEN0BATEIBHOCTEH; YUUCIOBBIX
MOCJIEZIOBATEIbHOCTEN, B YaCTHOCTU apU(PMETUUECKOH U
r€OMETPUYECKON IPOTrPECCHit; CIIOIb30BAHUS
MOCJIEZIOBATEIbHOCTEN B peaibHOM KU3HU; 3a7a4, B
KOTOPBIX paCCMAaTPUBAIOTCSI CYMMBI ¢ OECKOHEUHBIM
YHCIIOM CJIaraeMbIX.

Onucviéams. TIOHATUS TIOCIIEI0BATENBHOCTH, YWIEHA
MOCJIEZIOBATEIBHOCTH; CIIOCOOBI 3aaHUS
MOCJIEZI0BATEIBHOCTH.
Buluucname 4neHsl OCIEI0BaTENbHOCTH, 3aJaHHON
dbopMyI0ii n-TO YsIeHa U PEKYPPEHTHO.
Dopmynuposams.

onpeodenenus: apuPhMETHIECKON TPOTPECCHH,
F€OMETPUYECKON IPOTPECCHH;

C6801iCcmea YIICHOB TEOMETPUUECKON U apru(hMETHUECKON
MPOTrpeCCHil.
3aoasams apuPMETUIECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU PEKYPPEHTHO.
3anucwvieamo u nosicuams GOPMyIbI OOLIETO YIeHA
apuMETUIECKOU U TEOMETPUUYECKON TTPOTPECCHIA.
3anucwvieamov u doxazvieams. GOPMYIBI CyMMBIN MEPBBIX
YJICHOB apU(PMETHIECKON ¥ TeOMETPHIECKON MPOTPECCHI;
(bopMyIIbl, BEIpaXKAIOLIUE CBOWCTBA YWICHOB
apuMETUUECKONU U TEOMETPUUYECKON TTPOTPECCHIA.
Buiuuciams cymmy 6€CKOHEYHOM reOMETPHIECKOM
IPOrPECCUH, Y KOTOPOii

lq|<1.

[IpencraBisTh OECKOHEUHBIE IEPUOAUYECKUE APOOH B
BUJIE OOBIKHOBEHHBIX

IloBTOpEeHuUe U cucTeMaTH3aUA YieOHOT 0

matepuaia. (7 4.)

74.

YnpakHeHus A7 HIOBTOpeHHs Kypca 9
KJlacca

75.

Hrorosasi koHTpoIbHasi padoTa Ne6

O0600mUTh MPHOOPETEHHBIE 3HAHNS, HABBIKU H YMEHHUS 32
9 knacc.

Hayuuthcs npuMeHATh pHOOpETEeHHBIE 3HAHUS, YMEHHUS,
HAaBbIKHM, B KOHKPETHOM J1€ATEIbHOCTH.
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