MHUHUCTEPCTBO NPOCBEUEHUS POCCUMCKOM ®EJIEPAIIAN
MuHHCTEPCTBO 06pa30BAHMS, HAYKH H MOJIOJEIKHOM MOJTHTHKH
Kpacnoaapckoro kpasi
MyununuunaJjbHoe 0101:keTHOe 001eo0pa3oBaTe/ibHOE YUpeKAeHHe
MYHHUHMIAJBbHOro odpa3oBanusi ropoa I'opsiunii Knrou

COII Ne17
PACCMOTPEHO COI''TACOBAHO
PykoBoautens [IIMO 3aMecTUTeNb JUPEeKTOpa

£ W no YBP
/HI{OKO(I)LeBa O.B. ///W%

[Tpotoxoi Nel ot «30» //Xsapem(o IO.A. € )
aprycra 2023 . [Tpuxaz Ne176 ot «31» i
aBrycra 2023 .

PABOYAS ITPOIT'PAMMA
no ajaredpe

YpoBeHb 00pa3zoBanus (Kjlacc) OCHOBHOe 001Iee o0pa3oBanue ((7-9 kjacchl)

Konnuecto yacos 306
VYuutens [IpoxodseBa Onbra BnagumupoBHa

[Iporpamma pazpaborana B coorseTcTBUU ¢ DT'OC OO0

¢ yuerom [1IOOIT OOO

Ha OCHOBE €JIMHOM KOHIEINIIMUA NPENOIABAHUI MATEMATUKHU B CPEAHEN 1IIKOJIE, pa3pado-
tagaou A.I'. Mep3imsikom, B.B. Tlonmorckum, M.C. Sxkupom




|. Ilnanupyemble pe3yJibTaThl 0OCBOCHUS aaredpsl 7-9 kiacc

JIM4HOCTHBIE Pe3yNbTATHI, C YUeTOM paboyeii MPorpaMMbl BOCIIUTAHUS:

1.I'pasxnaHCcKOro BOCIMTAHUS

-(opMUpOBaHNE aKTUBHOM IPasKIAHCKON IMO3UIINH, TPAKIAHCKON OTBETCTBEHHOCTH, OCHOBAaHHOW Ha
TPaJAULIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX IEHHOCTSAX POCCUICKOTO OOIIECTBA;

2.J1aTproTH4€eCKOro BOCIUTAHUS

-LI€EHHOCTHOT'O OTHOLIECHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYESCKOMY U HAYYHOMY HacCJIEIUIO,
MMOHUMAaHUS 3HAUEHUSI MaTeMaTUYECKOM HayKU B dKU3HU COBPEMEHHOT0 00I1[eCTBa, CIIOCOOHOCTH Blia-
JeTh JOCTOBEPHOI HH(popMaIMen 0 MEPEAOBbIX JOCTHKEHUAX U OTKPHITUSX MUPOBOM U OTEUECTBEH-
HOM MaTeMaTUKH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

3.JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

-OPCACTABJICHUS O COLUMAJIBHBIX HOpMax M MpaBujiax MCKJIMYHOCTHBIX OTHOLICHUU B KOJIJICKTHUBEC, I'O-
TOBHOCTHU K pa3HOOOPa3HON COBMECTHOI J1€ATEIbHOCTH IIPU BBIMOJHEHUH YU4E€OHBIX, I03HABATEIbHBIX
3aaa4, BBITOJHCHHUU SKCIICPUMCHTOB, CO3JJaHUU y‘~IC6HI>IX ITPOCKTOB,

-CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO ¥ B3aMOIIOMOIIIY B MIPOLIECCE 3TOM y4eOHOIl 1eaTenbHOCTH; TO-
TOBHOCTH OLICHHUBATh CBOE MMOBEACHHUEC U MMOCTYIIKH CBOUX TOB&pHHIGﬁ C MO3MIMU HPAaBCTBCHHLIX U
MIPABOBBIX HOPM C Y4ETOM OCO3HAHHMS MOCIEICTBUN MOCTYIIKOB;

4.Du3nu4ecKoro BOCHHUTAHUS, (OPMHPOBAHMSA KYJIbTYPbl 310POBbSI H

3MOLHOHAJIBLHOIO 0J1aronoJIy4ust

-0CO3HAHUS LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha 3]10-
POBBIIf 00pa3 KU3HU, OCO3HAHUS MOCJIEACTBUN U HEIPUATHUS

BPE/IHBIX NIPUBBIUEK, HEOOXOUMOCTHU COOIIOACHUS MTpaBUl O€30MaCHOCTH B OBITY U pealbHOM KU3HU;

5.TpynoBoro BocnutTanus

-KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO- HCCIeI0BaTeNIbCKOM, TBOP-
YECKOM U APYTUX BHUJAX JCSITEIBHOCTH; UHTEpEca K MPAKTUUECKOMY U3YUYEHUI0 Mpodeccuil u Tpyaa
Pa3IMYHOTO POJa, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUI, OCO3HAHHOTO BhIOOpa
MHIUBUAYAIbHON TPA€KTOPUU MTPOJOJIKEHHS 00pa30BaHus ¢ YUYETOM JIMYHOCTHBIX HHTEPECOB U CIIO-
COOHOCTHU K MPEAMETY, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEI;

6.9K0JIOrNYecKOro BOCIMTAHUS

-3KOJIOTMYECKH 11e1ecO00pa3HOro OTHOILEHHS K TPUPOJIe Kak UCTOUHUKY JKu3Hu Ha 3emiie, OCHOBe €&
CYLIECTBOBAHMSI, TOHUMAaHMSI LIEHHOCTH 3/10pOBOT0 U O0€30macHoro oopas3a )kM3HH, OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTH CO-
OJr0/1eHus IPaBUJI OE€30M1aCHOTO MOBEEHUS MPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYallUsIX, YIpo-
JKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

-CIIOCOOHOCTH MIPUMEHSTH 3HAHUSI, IT0JIy4aeMble PU U3YUYE€HUU IPeaMeTa, JUlsl peIlieHus 3a/1a4, CBS-
3aHHBIX C OKPY’KAOIIEH TPUPOIHOM CPEAOH, MOBBIIIEHUS] YPOBHS 3KOJIOTUYECKON KYJIbTYPBI, OCO3HA-
HUS T7I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTel X pelieHus: MOCPEACTBOM METO/IOB
IIpeIMeTa;

-3KOJIOTUYECKOTO MBIIIJICHHS, YMEHHS pPYKOBOJICTBOBATHCSI UM B IT03HABATEIbHOW, KOMMYHUKATUBHON
U COLIMAJIbHON MPAKTUKE

7.11lenHocTel HAYYHOTO O3HAHUS

-MHPOBO33PEHUYECKHX MPECTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIONINX OCHOBY JIJIsi TOHUMAaHUS CYITHOCTHA HAyYHOW KapTHUHBI MUPA; MPEACTABICHUH 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBSI3SIX YeNIOBEKa C MPUPOTHON CPeioil, 0 ponu
IpeaIMeTa B TIO3HAHUH dTUX 3aKOHOMEPHOCTEH;

-MI03HABATEIBHBIX MOTHBOB, HAMPABICHHBIX HA MOJyY€HHNE HOBBIX 3HAHHI 110 MPEMETY, HEOOXOIH-
MBIX I O0BSICHEHUS HAOTIOJaeMBIX IPOIIECCOB U SIBJICHUI;



-[I03HABATEILHOH M HMH(OPMAIIMOHHON KYJIbTYpPHI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEILHON pabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHON JIUTEPATYPOH, TOCTYITHBIMH TEXHUIECKUMHU CPeACTBaMU HH(]OP-
MalluOHHBIX TeXHOJIOI“I/If/'I; HHTCpCCa K 06y‘IeHI/IIO U IIO3HAHUIO, JHOGO?)H&TGJ'IBHOCTI/I, T'OTOBHOCTHU u
CIOCOOHOCTH K caMOOOpa30BaHMIO, UCCIIEIOBATEILCKON JIEATEILHOCTH, K OCOSHAHHOMY BBIOOPY Ha-
IIPaBJIEHHOCTH U YPOBHS OOy4YE€HUS B JaJIbHEHIIEM.

MeranpeamMeTHblie pe3yabTaThbl:

1) ymeHHe caMOCTOSITEIbHO ONPEIEIIATh LIS CBOETO 00YUCHHUs, CTABUTh U (POPMYJIHUPOBATH IS CeOsI
HOBBIE 33]1a41 B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MO3HABATEIILHOMN 1€ATEIbHOCTH;
2) yMEHHE COOTHOCHTH CBOH JCHUCTBHUS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJb
CBOCH JIeSTEIbHOCTH B MPOLECCE JOCTHKEHHS pe3ylibTaTa, ONpPeaessaTh CIOCOObI AeHCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JICHCTBUSI B COOTBETCTBUU C W3-
MEHSIOIICICS CUTYalUEH;
3) yMeHue ONpeneNiaTh MOHITHS, CO37aBaTh OOOOIICHHUS, YCTaHABIMBATH AHAJIOTHH, KJIACCH(PHUIIUPO-
BaTh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHH ISl KilacCU(UKALINH;
4) yMeHHE YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIC CBS3H, CTPOUTH JIOTHUYECKOE PacCyKICHHE, YMO-
3aKJII04eHre (MHIyKTUBHOE, JeIYKTUBHOE U 110 aHAJIOTHUH) U JeJIaTh BbIBOIBI;
5) pa3BuTHE KOMIIETCHTHOCTH B 00J1aCTH MCIOIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHH;
6) mepBOHAYAIBHBIC MTPEACTABICHHUS 00 HICAX M O METOAAaX MaTeMaTHKH KaKk 00 YHHBEPCATLHOM SI3bI-
K€ HaAYKH U TEXHUKH, O CPEICTBE MOJEIMPOBAHUS SIBJICHUN U ITPOLIECCOB;
7) yMeHHe BHIECTh MaTEMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOM CUTYAI[MH B JPYTUX TUCIIHII-
JIMHAX, B OKPYXAaIOLLEH KU3HH;
8) yMeHuHe HaXOAWTh B PA3IMYHBIX HCTOYHHKAX MH(OPMAIIUIO, HECOOXOAUMYIO IS PEIICHHUS MaTeMa-
TUYECKUX MPOOIIeM, U MPEACTABIATh €€ B MOHATHOM (hopMe, IPUHUMATh PELICHHE B YCIOBUSAX HEMOJI-
HOM WM U30BITOYHOM, TOUHON WIIM BEPOSITHOCTHOM MH(pOPMAIIHH;
9) yMeHHe MOHMMATh U MCIIOJIb30BaTh MATEMAaTHYECKUE CPEICTBA HATISATHOCTH (TpadUKH, TaOIHIBHI,
CXEMBI U Jp.) JUIsl WILTIOCTPAIlMU, HHTEPIPETallUU, apryMEHTaIlUN;
10) yMeH#ue BBIIBUraTh TUIIOTE3bI MPH PELICHUH 331a4H, TOHUMATh HEOOXOJMMOCTh HX ITPOBEPKH;
11) moHMMaHUE CYIIHOCTH aIrOPUTMHUYCCKHX MPEANMCAHUI U YMCHHE JCHCTBOBATh B COOTBETCTBHH C
MPEAJIOKEHHBIM AITOPUTMOM.

B ToMm uncrne:

Pezynamuenvie YY/I.
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— CaMOCTOSITETILHO 0OHapyscugams U Gopmynuposams NpodIEeMy B KIACCHOH M WHIUBUAY-
ATbHOW Y4eOHOMU JesTeTbHOCTH;

— 8b106U2aMb BEPCUH PEIICHHS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN Pe3yNbTaT, BEIOUpATh Cpei-
CTBa JOCTIKEHHUSI IIEJIA U3 MPEIJIOKEHHBIX WM UX UCKATh CAMOCTOSITENIBHO;

— cocmagniams (MHAUBUIyaTbHO WJIM B TPYIINE) MJIAH PEIIeHUs MPOoOIeMbl (BBITIOIHEHHS MPO-

€KTa);

— noobupams K KaxxJ0i mpoOiemMe (3a/1aue) aJeKBaTHYIO €il TEOPETUYECKYIO MOJIENb;

— paboTast 0 IPEAT0KEHHOMY HJIM CaMOCTOSATEIFHO COCTABICHHOMY IUIaHY, UCHOIb306AMb
HapsAIy C OCHOBHBIMU M JIONIOJHUTEIbHBIE CPEJICTBA (CHpaBOYHAs JUTEpaTypa, CIOXKHBIE MPHUOOPHI,
KOMIIBIOTED);

— nIaHUpo6ams CBOIO UHANBUAYAIbHYIO 00pa30BaTeNIbHY0 TPACKTOPUIO;

— pabomamp 1O CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY, CBEPSISICh C HUM M C LEINBIO JeATelNb-
HOCTH, UCTIPaBIISAA OMIMOKH, UCTIONB3YSl CAMOCTOATENBHO M0I00paHHbIe cpeicTBa (B ToM uncie u 1n-
TEpHET);

— CBOOOJIHO 110/16306ambcsi BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOLIEHKH, UCXOIS U3
IEJIA M UMEIOTIIUXCSI KPUTEPUEB, pa3inyasi pe3yIbTaT U CIIOCOObI IEHCTBHIA;

— B XOJI€ MPEJICTaBJICHUS NIPOEKTA 0a8amMb OYeHK) €ro pe3ylibTaTaM;

— CaMOCTOSITEIBHO 0CO3HA6AMb TIPHYMHBI CBOETO yCIeXa WM HeycleXa U HaXOAUTh CIIOCOOBI
BBIX0/1a U3 CUTYaIlUH HEYyCIIeXa;

— yMemb OyeHums CTETICHb YCIEITHOCTH CBOEH MHIMBHIYaJTbHON 0Opa30BaTEIbHON JEATeNb-
HOCTH;



— 0asamv OyeHK)y CBOUM JIMYHOCTHBIM KAayeCTBAM U YepTaM XapakTepa («KakoB si»), ompene-
JISITH HAMpPaBJICHUS CBOETO Pa3BUTHUS (KKAKHUM sl XOUYy CTaTh», «YTO MHE IS 3TOTO HAJO CIENIaThy).

Cpeocmeom  opmuposanusi perynsaTuBHbIX YY]I  clykar TEXHOJOTUS CHUCTEMHO-
JesITeIbHOCTHOTO MO/IX0/Ia Ha 3Tale W3y4YeHHs] HOBOTO MaTepuaia U TEXHOJOTUs OlleHUBaHusl 00pa3o-
BaTEbHBIX TIOCTIKEHUH (YUeOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:
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— QHAIU3UPOBAMb, CPABHUBAMY, KlAccUuduyuposams u 060o6uams HaxkThl U SIBICHUS,

— ocywecmenaims CpaBHEHUE, CEPUAINIO U KIACCU(PHUKAINIO, CAMOCTOSTEIbHO BBIOMpPasi OCHO-
BaHUA U KPUTEPHUH ISl YKa3aHHBIX JIOTHUYECKHUX OIEpalHii; CTPOUTh KiaccuuKauio myTéM TuX0oTo-
MUYECKOrO JIeJIeHUs (Ha OCHOBE OTPUIIAHUS);

— cmpoumbs JTIOTUYECKU 000CHOBAaHHOE PACCyKACHHE, BKIIOYAIOIIEe YCTAHOBICHUE TPUYHHHO-
CIICICTBEHHEIX CBS3CHi;

— co30asamp MaTEeMaTHYECKUE MO/JICINH;

— COCTaBIIATh TE3WCHI, PA3IMYHBIC BUABI IJIAHOB (MIPOCTHIX, CIOXKHBIX U T.II.). [IpeoOpa3oBkI-
BaTh HH(OPMALIMIO U3 OAHOTO BUJA B IpYroi (TabauIly B TEKCT, IUarpaMmy U Ip.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MHPOPMALIUH.

— yMemb onpeodenams BO3MOXKHBIE HCTOYHUKH HEOOXOAMMBIX CBEICHUN, TPOU3BOJUTH MOUCK
(dbopMaIuu, aHaTU3UPOBATh U OIICHUBATH €€ JIOCTOBEPHOCTb.

— MOHUMAs TIO3UIIUIO JPYTOro YejoBeKa, paziuiuams B €ro peun: MHeHHE (TOUYKY 3peHus), J10-
Ka3aTeabCTBO (apryMeHThI), (PaKThl; TUMOTE3bI, AKCUOMBI, TEOPUHU. JlJIsi 3TOr0 CaMOCTOSATEIHLHO HC-
M0JIb30BaTh PA3JIMYHbIC BUABI YTEHHUS (M3ydarolee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, TTOUCKOBOE),
NPUEMBI CITyLIaHUS.

— caMOMY c030asamb UCTOYHUKU WH(GOPMALMU Pa3HOTO THIA U JJIS Pa3HBIX ayIUTOPHi, CO-
Oro1aTh MTHPOPMAITMOHHYIO TUTHEHY U TIPaBHUJIa HHPOPMAITMOHHOM 0€3011aCHOCTH;

— yMemb UCNONb306amb KOMIIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU KaK UHCTPYMEHT
JUTSL TOCTHDKCHHSI CBOUX 1IeJIel. YMETh BhIOMpaTh aJeKBaTHBIEC 33/1a4y€ UMHCTPYMEHTAIbHBIE TPOrpaMM-
HO-anmnapaTHble CPEICTBA U CEPBUCHI.

Cpeocmeom @opmuposanus mo3HaBATENbHBIX Y'Y/l ciyxar yd4eOHBI MaTepual W TIpexIe
BCEro MPOJYKTUBHBIC 3a]]aHUs ydeOHUKA.

— Wcnonb3oBanne MaTEMaTHYECKUX 3HAHUN ISl PEIICHHS Pa3IMYHbIX MAaTEMaTUYECKUX 3a]1ad
Y OLICHKHU MOJYYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH IO MUCTIOIB30BAHUIO JOKA3aTEIbHON MaTEMaTHYECKOM peyHn.

— CoBOKYITHOCTh YMEHHH 10 paboTe ¢ mHbopMalue, B TOM YHCIe U C pa3TUYHBIMU MaTeMa-
TUYECKUMU TEKCTAMH.

— YMeHusi UCIOJIb30BaTh MATEMAaTHUYECKUE CPEACTBA JI1 U3YYEHHUS M ONUCAHUS PEAIbHBIX
MPOLECCOB U SIBIICHUI.

— He3aBuCcMMOCTh M KpUTUYHOCTH MBIIIUICHHUS.

— BoJisg 1 HaCTONYMBOCTD B JOCTHXKEHUH LIEIIH.

Kommynuxamuenvie YY/I:
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— CaMOCTOSITETTFHO Op2anu306bl6ams y4eOHOE B3aUMOJICHCTBUE B IpyIIe (ONpeaeNsTh 00Ime
1IEeJTH, IOTOBAPUBATHCS APYT C IPYTrOM | T.]1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEpKas ux pakramu,

— B IUCKYCCUU YMemb 8bl08UH)Mb KOHTPAPTYMEHTHI,

— YYUTBCS KpUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABAMb OMIN00Y-
HOCTBH CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— MOHUMAasI TO3UIIHIO APYTOTO0, pa3iuiams B €ro pedu: MHEHUE (TOUYKY 3PEHHS), TOKA3aTeNbCT-
BO (apryMeHThl), (PaKThl; TUIOTE3bI, AKCHOMBI, TEOPUU;

— yMemsb B3TJISHYTh HA CUTYAIUIO C MHOM MO3UIIMU U 00208APUBAMbCS C THOJbMU UHBIX MO3H-

.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y /[ ciaykaT TeXHOJIOTUs MpobIeMHOro o0y-
YeHMsI, OpraHu3alus padoTsl B MajlbIX IpYIIax, TakKe UCIOJIb30BaHUE HA ypOKaxX TEXHOJOTUH JINY-
HOCTHO - OPUEHTHPOBAHHOTO U CUCTEMHO-/I€ATEIbHOCTHOTO O0yUYEeHHUS.

IIpenmeTHble pe3yabTaThl:



1) oco3HaHMe 3HAYCHUS MATEMATUKH JJIs1 TIOBCEHEBHOM H3HH YCIIOBCKa,

2) mpejCTaBiICHUE O MAaTEMAaTHYECKOM HayKe Kak cepe MaTeMaTHUECKOM AeITeIbHOCTH, 00 dTamnax eé
pa3BUTHS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUITH3AIINH;

3) pasBuTHE yMEHUI pabOTaTh ¢ yUeOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAIM3MPOBATh, H3BJIEKATh He-
00X0AMMYI0 HH(POPMAIIUIO), TOYHO ¥ TPAMOTHO BBIPA)KaTh CBOU MBICIH C IPUMEHEHUEM MaTeMaTHue-
CKOI1 TEpMUHOJIOTUU U CUMBOJIMKH, IPOBOJIUTH KiIaccu(UKaIIK, JOTHYECKHEe 0O0CHOBAHMS;

4) BiageHue 6a30BbIM IMMOHSITUHHBIM AMIapaTOM 110 OCHOBHBIM pa3jieliaM COACPIKAHHMS;

5) mpakTHYeCKH 3HAYUMbIC MATEMATHYECKUE YMCHHUS M HABBIKH, UX IPUMEHEHHE K PEIICHUIO MaTeMa-
THYECKUX U HEMAaTEeMaTUYECKHX 3a/1a4, PE/IoJararomee yMEHHs:

* BBINOJHATH BBIYUCICHUS U IEHCTBUS C IEHCTBUTEIBHBIMU YHCIAMH;

* pemaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbl yPaBHEHUI 1 HEPABEHCTB;

* pewarh TEKCTOBBIC 3aJ]a4d apU(PMETUYECKUM CIIOCOOOM U C MOMOIIBI0 COCTaBJICHHS U PELICHHS
YPaBHEHUH, CUCTEM YPaBHEHUI U HEPABECHCTB;

* u300paxarhb (pUrypsl Ha INIOCKOCTH;

* HCIIOJIb30BaTh ANreOpanyecKuil «I3bIK» JIJIsl OMMCAHUS MPEAMETOB OKPYKAIOLIET0 MUPA;

* TPOU3BOJUTH MPAKTHUUECKHUE PACUETHI; BEIUUCICHHS C MPOLIEHTAMU, BEIUUCICHHSI C YUCIOBBIMU MO-
CIIeI0BATENLHOCTSIMH;

* BBINOJHITH TOXK/IECTBEHHBIE TPEOOPa30BaHUS PAIIIOHATIBHBIX BHIPAKEHUI;

* BBINOJHITH ONEPALUN HAJI MHOKECTBAMHU;

* ucclnenoBaTh QYHKIUU U CTPOUTH UX Ipaduki;

* YUTATh W HCIOJIb30BaTh WH(OPMAIHIO, TPEICTABICHHYIO B BUIE TaOIHIbI, JHarpaMMBbl (CTo0da-
TOI WM KPYrOBO#), B rpadueckoM BUJE;

* pemaTh NpoCTeHIIne KOMOMHATOPHBIE 3a/1a4H.

I1. COIEP)KAHUE YYEBHOTI' O IPEJIMETA «AJITEBPA»
1. Bbipaxenus, To:KIeCcTBA, YypaABHEHMHSI.

UYucnoBsle BeIpaXeHUs ¢ epeMeHHbIMU. [Ipocreiimue npeoOpa3oBaHus BbIpaKEHUN. Y paBHEHHE,
KOpeHb ypaBHeHUs. JIMHENHOE ypaBHEHHUE C OJHOM ITEpEMEHHON. PenieHne TeKCTOBBIX 3a7a4 METOA0M
COCTaBJIEHUS ypaBHEHUM. CTaTHCTUYECKUE XapAKTEPUCTHKU.

OcHoénas yenp — CUCTEMATU3UPOBATh U 00OOIUTH CBEJIEHUS O MPeoOpa3oBaHuUsAX anredpande-
CKMX BBIPO)KECHMI M PELICHUU YPABHEHMI C OJHOW ITIEPEMEHHOM.

IlepBas Tema kypca 7 kiacca sBISETCS CBA3YIOLUIMM 3BEHOM MEXIy KypcoM MaTeMaTuKu 5—~6
KJIaCCOB U KypCOM aﬂre6p1>1. B nen 3aKPCIUIAIOTCSA BBIYUCIIMTCIbHBIC HABBIKU, CUCTEMATU3HUPYIOTCA U
000011at0TCS CBEACHUS O MTPeo0pa30BaHMUAX BHIPAKEHUH U PEIIEHUN ypaBHEHUH.

HaxoxaeHne 3Ha4YeHUM YMCIOBBIX H 6YKBCHHBIX BBIpa)KeHI/Iﬁ Aa€T BO3MOXHOCTb HOBTOPUTH C
ydalmiuMHucCsd IpaBuia I[CﬁCTBPIfI C paMOHaJIbHBIMKU YHCJIaMU. YMeHUS BBIIOIHSITH apmbMeTqucxne
JIEHCTBUS C palluOHAJIbHBIMHA YUCIIaMU ABJIAAIOTCA OITIOPHBIMU IJI BCETO KYypcCa aJIFC6pBI. CJ'IeI[yeT BBI-
SACHUTb, HACKOJIBKO IIPOYHO OBJaACIW UMHU ydalluecCs, U B ClIydac HCO6XOI[I/IMOCTI/I OpraHnu30BaThb
MOBTOPCHUC C LCIIbIO JIUKBUAAIIUN BBISABIICHHBIX HpO6CJ10B. Pa3BuTHIO HaBBIKOB BBIYMCICHUI JOKHO
YACIATBCA CCPHE3HOC BHUMAHUC U B JalbHEHIIIEM IIpHU U3YUCHUU JPYIUX TCM KYypcCa aHFC6pBI.

B cBs3u ¢ PACCMOTPCHUEM BOIIPOCa O CpABHCHUU 3HAYCHUH BBIpa)KCHI/II\/'I pacupAr0TCA CBCACHUA
0 HCPABCHCTBAX: BBOJATCA 3HAKNW HCPABCHCTB, HNACTCA IIOHATHC O JBOMHBIX HCpPAaBCHCTBAX.

[Ipu paccmoTpeHnn npeodpazoBaHuil BbIpakeHUH (opMallbHO-OTIepaTUBHBIE YMEHUSI OCTAIOTCS Ha
TOM K€ YPOBHE, ydaluecs IOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUU TeOopuel. Beoadrcs mnous-
THS «TOXKIECTBEHHO PaBHBIEC BBIPAKEHUS», «TOXKIECTBOY, «TOXKJIECTBEHHOE MpeoOpa3oBaHUe BbIpaxke-
HUIY, coiep)KaHue KOTOPBIX OY/AeT NOCTOSHHO PacKpbIBaThCs U yIIIyOISAThCA MPH U3YYEHUH Mpeodpa-
30BaHUN pa3UYHBIX alredOpanveckux BblpakeHWi. [loguepkuBaercs, YTO OCHOBY TOXJECTBEHHBIX
npeoOpa3oBaHM COCTABIIAIOT CBOMCTBA ACUCTBUIN HAJ YUCIIAMH.



YcunuBaercs pojib TEOPETHUECKUX CBEICHHI MPH paccMOTpeHHH ypaBHeHUi. C 1enpio odecreye-
HUS OCO3HAHHOTO BOCIPUATHS YYaIlIMUMHCS AJITOPUTMOB PEIICHHsS YPAaBHEHWM BBOJIUTCS BCIOMOTra-
TEJIbHOE TMOHATHUE PAaBHOCWIBHOCTH YpaBHEHHH, (OPMYIHMPYIOTCS U Pa3bACHSIIOTCS Ha KOHKPETHBIX
IIPUMEpPax CBOMCTBA PaBHOCWIBHOCTH. /lacTcs MOHATHE TMHEWHOTO YPaBHEHUS U UCCIIELYETCs BOIIPOC
0 4ncie ero KopHeu. B cucreme ynpaxkHeHuil oco00e BHUMaHUE YJEISIETCs pELIEHUI0 YPaBHEHU BU-
na ax = b npu pa3nuuHbIX 3HaueHUsX a U Db. [Ipogomkaercs padota 1Mo GOPMHUPOBAHUIO Y YUAIHXCS
YMEHHUSI UCIIOJIb30BaTh alapaT ypaBHEHUM Kak CPEeICTBO JJIsl PELIECHUS TEKCTOBBIX 3a/ad. Y POBEHb
CJIO’KHOCTH 3a/1a4 3/1€Ch OCTAETCs TAKUM e, KaK B 6 Kiacce.

N3ydeHue Tembl 3aBEPIIACTCS O3HAKOMIICHHUEM YYalIUMXCsA C IPOCTEHIIMMH CTaTUCTHYECKUMH Xa-
pPaKTEePUCTUKAMH: CPEIHUM apu(METUYECKUM, MOJOW, MEIUAHOW, pa3MaxoM. YUalluecs IOJDKHBI
YMETh HCIOJIb30BATh ITU XapaKTEPUCTUKH I AaHAJIN3A PAJA JAHHBIX B HECIIOKHBIX CUTYyalUsIX.

Konmponvnvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM NOKA3aTEJIEM.

CTenenp ¢ HATYPAIbHBIM ITOKa3aTelIeM | ee cBoiicTBa. OnHownien. OYHKIMA ¥ = X°, y = X° U UX
rpadukH.

Ocnosnas yeilb — BI)Ipa6OTaTI) YMCHHC BBIIIOJIHATH I[GflCTBI/I?I Haa CTCIICHAMH C HAaTypaJlbHbIMU
IIOKa3aTCIsIMU.

B nanHOM TeMe faeTcs onpenereHue CTENEHU C HaTypalbHbIM IT0Ka3aTeseM. B Kkypce maremMaTtuku
0 Kiacca ydammecs: y)ke BCTpeUuaich C IpUMEpaMH BO3BEACHUS YUCEN B CTENIEHb. B CBS3M C BhIUKC-
JEHUEM 3HAUEHUN CTeneHu B 7 Kiacce JaeTcs IPEJCTaBICHUE HAXOXKICHUU 3HAYEHUN CTe-
IIEHH C TMOMOUIBI0 KaIbKyJsATOpa. PaccMmarpuBaroTCs CBOMCTBA CTENEHH C HATypaJbHBIM ITOKA3aTe-
nem. Ha npuMepe [oka3arenbcTBa CBOMCTB CTENEHM ydalllUeCs BIIEPBBIE 3HAKOMATCA C JI0Ka3a-
TEJNBbCTBAMH, TPOBOJUMBIMHU Ha anreOpandeckoM matepuaje. CBOWCTBA CTEINIEHU C HATypaJlbHBIM I10-
Ka3aTelleM HaXoNAT IPUMEHEHUE IIPU YMHOXXEHMM OJHOWICHOB M BO3BEJCHHUU OJHOUYICHOB B
creneHb. [Ipyu HaX0XAEHNUU 3HAYEHUI BbIpAXKEHUM, COIEpPKALLUX CTENIEHH, 0c000€ BHUMAHUE CIEAYyeT
o0paTuTh Ha MOPSAOK JIEHCTBUI.

PaccMoTpenue QyHKIHHA y = X2, ¥ = X° [MO3BOJSAET IPOIOIKHTE paGoTy Mo GOPMHPOBAHHIO yMe-
HUN CTPOUTH W 4YUTaTh rpapuku QyHKIMI. BaxkHO 0OpaTUTh BHUMaHUE y4alMXcs Ha 0COOEHHOCTU
rpaduka GYHKIMH y = X°: TpadMK MPOXOAUT 4epe3 HAYATO0 KOOPIAMHAT, och Oy ABISLETCS €ro 0ChIO
CUMMETpPHUH, IpaUK pacroyio’keH B BEpXHEH MOIYIIIOCKOCTH.

YMenne cTponts rpadukn GYHKIHHA y = X2 B y = X° HCIONB3YeTCs TS O3HAKOMIICHHS YJaIliXCs C
rpau4ecKuM CIocoOOM pEelIeHUs] ypaBHEHUH.

Koumponvnwix pabom: 1
3. MHorou/eHsbl.

MHorouJeH. C.IIO)KCHI/IC, BBIUYUTAHUC U YMHOXKCHHUC MHOI'OYJICHOB. Paznoxxenne MHOro4jieHOB Ha
MHOXKHUTCIIN.

OcHosnas yeilb — BBIpa6OTaTB YMCHUE BBIMOJHATE CIIOKCHUEC, BEIMUTAHUC, YMHOXCHUC MHOI'O-
YJICHOB U pa3IOKCHUEC MHOI'OYJICHOB HA MHOXXUTCIIN.

JlaHHas TeMa urpaet GpyHaaMeHTaIbHYIO POJib B OPMUPOBAHUN YMEHHS BBIIOJIHSITH TOXKIECTBEH-
Hble npeoOpa3oBaHus anreOpandeckux BbipaxkeHHl. Dopmupyemsble 371ech GopManbHO-ONEpPaTUBHBIE
YMEHUS SBJISIIOTCS OMOPHBIMM NPH M3YYEHUU JCUCTBHUM C pallMOHATIBHBIMH JPOOSIMH, KOPHSMH, CTE-
MIEHSIMU C PAllMOHAJILHBIMU [TOKA3aTEISIMU.

I/I3y‘{CHI/IC TEMbI HAYMHACTCA C BBCACHUA MMOHATHUIH MHOTr'o4wiCHa, CTaHAAPTHOI'O BHJ1a MHOTOYJICHA,
creneHr MHorowieHa. OCHOBHOE MECTO B 3TOH TeME 3aHHUMAIOT AJIITOPUTMBI ,Z[CflCTBPIfI C MHOT'OYJICHA-
MU — CJIOKCHUC, BBIYUTAHHUEC U YMHOXCHHUC. Y'-IaI_HI/IeCSI JOJIDKHBI TOHUMATh, YTO CYMMY, Pa3HOCTD,
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MIPOU3BEJCHNE MHOTOYJICHOB BCETJa MOKHO IMPEJICTaBUTh B BUAEC MHOrowieHa. JleWCTBUS CIOXKCHHUS,
BBIYMTAHHUS M YMHOKCHHSI MHOTOWICHOB BBICTYNAIOT KaK COCTABHOM KOMITOHEHT B 33/IaHMSX Ha Ipe-
o0pa3zoBaHMs LEbIX BhpakeHui. [loaTomMy HelenecooOpa3HO MepexoauTh K KOMOMHUPOBAHHBIM 3a-
JTaHUSM TPEXKJIe, YeM YCBOECHBI OCHOBHBIEC aJITOPUTMBI.

Cepbe3HOE BHUMAHUE B 3TOI TEME yJENsIETCs Pa3jIoKEHUI0 MHOTOUYJIEHOB HA MHOYKUTEIH C IOMO-
IIbI0 BBIHECEHUs 32 CKOOKM OOLIEro MHOMKHUTENS M C MOMOILBIO IpynnupoBKU. COOTBETCTBYHOIINE
npeoOpa3oBaHusl HAXOIAT UIMPOKOE MPUMEHEHUE KaK B Kypce 7 Kiacca, TaKk M B MOCIEAYIOIUX Kyp-
cax, 0COOCHHO B JIEUCTBUSAX C pallMOHAIbHBIMU APOOSIMH.

B nanHo#i TeMe yuamuecs BCTpeyaroTCs ¢ IPpUMEpPaMU MCIIOJIb30BaHUSI pacCMaTpUBAEMbIX MIPE00-
pa3oBaHUi MPH PEUICHUH Pa3HOOOPA3HBIX 3a]1a4, B YACTHOCTH MPH PEUICHUU YpaBHEHHHA. DTO MO3BO-
JSIeT B XO/€ U3YyUYEHMs TeMbl IPOJOJIKUTH PaboTy 10 (OPMUPOBAHUIO YMEHUS pElIaTh YpaBHEHUS, a
TaK)K€ peulaTh 3aJa4yd METOJOM COCTAaBJICHUS ypaBHEHUH. B 4uCIO ynpaKHEHMM BKIIIOYAKOTCS He-
CJIO’KHBIE 3a7JaHMsl HA JOKA3aTEJIbCTBO TOXKIECTBA.

Koumponvnvix pabom: 1
4. ®opMyJIbI COKPALLIECHHOT0 YMHOKEHUSI.

®opmyist (a + b)? = a® £ 2ab + b2, (@ +b)® =d® + 34°0 + 3ab® £ b3 (@ + b) (@ + ab + b?) = d°
+b*, IIpumenenne GopMyIT COKPAIIEHHOTO YMHOKEHHS B IIPEOOPA30BAHMSX BBIPAKCHHIA.

Ocnosnas yeilb — BLIpa6OTaTB YMCHHUC IMPUMCHATDH (1)OpMy.]'IbI COKpAaII€CHHOI'0 YMHOKCHUA B IIPC-
O6p3.30BaHI/IHX OCJIBIX BLIpa)KeHI/Iﬁ B MHOTI'OYJICHBI U B Pa3JI02KCHUHU MHOT'OYJICHOB HAa MHOXXHUTCIIH.

B nanHoii Teme mpojomkaeTcst pabora 1mo pOpPMHUPOBAHUIO Y YUAIIUXCS YMEHHS BBIOJHATH TOX-
JleCTBEHHbIE TPe0Opa30BaHus LeNbIX BbipaxkeHnid. OCHOBHOE BHUMaHHE B TeMe yaemsercs popmyiam
(a-b) (a+b)=d”-b? (a+b)’ =d®+ 2ab + b?. Vuammecs JOIKHBI 3HATH 3TH GOPMYIIBI U COOTBET-
CTBYIOIIME CJIOBECHBbIE (DOPMYJIUPOBKU, YMETh MPUMEHATh UX KaK «ClieBa HAIpaBO», TaK U «cIIpaBa
HaJIEBOY.

Hapsizy ¢ yKa3aHHBIME paccMaTprBatoTcst Takke GopMyist (a = b)? = a®+ 3a%b + 3ab? £ b°, ® £ b
2 2
= (a £ b) (@® + ab + b°). OgHaKo OHU HAXOAAT MEHbBIIIEE MPUMEHEHHE B Kypce, MO3TOMY HE CIIeayeT
U3JIMIIHE YBIEKATHCS BHITOJHEHUEM YIPAKHEHHI Ha MX UCIIOJIH30BAHUE.

B 3akimrounTenbHON YacTh TEMBI PACCMATPUBAETCS IPUMEHEHNUE PA3JIMYHBIX IIPUEMOB PA3JI0KEHUS
MHOT'OUYJICHOB Ha MHOXKHUTEJH, a TaK)Ke MCIOJIb30BaHUE MTPEOOpPa30BaHU LENbIX BBIPAKEHUHN HJIA pe-
LIEHUS ITMPOKOTO Kpyra 3aaad.

Konmponvnvix pabom: 2
5. ®yukuum.

OyHK1UA, 00macTh onpenencHuss GpyHkiuu. Boeraucnenune 3nauenunit Gynkuuu no dopmysne. ['pa-
¢uk pynkuuu. [Ipsamas npornopuroHanbHOCTh U ee Tpaduk. JIunelinas GyHKus u ee rpaduxk.

OcnosHas yenb — O3HAKOMUTH YYaIIMXCSl ¢ BAXHEHIIMMU (YHKUMOHAIBHBIMU MOHSATHSMH U C
rpaduKaMy MPsIMOM MPOMOPIUOHANIBHOCTY M IMHEHHOW (DYHKIIMU OOILEro BUa.

JlaHHas Tema SIBIIS€TCSI HAYaJIbHBIM 3TallOM B CHUCTEMaTHYeCKOH ()YHKIIMOHAJIBHOW IMOJATOTOBKE
y4aiuxcs. 31ech BBOASATCS TaKHe MOHATHUS, KaKk QYyHKIUS, apTyMEHT, 00J1acTh onpeaeneHus: GyHKIINH,
rpaduk GyHkuu. OyHKIMS TPaKTyeTCs Kak 3aBUCUMOCTb OJHOM NEepeMEeHHON OT ApYyroi. Yuamuecs
MIOJTy4aroT NepBOe NPEACTaBICHUE O crtocobax 3aaanus GpyHkuu. B nanHO# TeMe HaunHaercst pabora
1o (hOPMUPOBAHMIO Y YUAIIUXCS YMEHUN HAXOIUTH MO (opMyse 3HaueHHE (QYHKIMU MO U3BECTHOMY
3HA4YEHHUIO apTryMEHTAa, BBIOJIHATH TY XK€ 3aJ1auy 1o rpaduky u pemarts 1o rpaduky oOpaTHyIO 3aaauy.

OyHKIMOHAIbHbBIE MOHATHUS MOJIYYaroT CBOIO KOHKPETHU3ALMIO NMPU U3YyYEHUH JIMHEHHONW (QyHKIUU
U €€ 4acTHOro BHJAa — IMPSIMOH MPOMOPIUOHANIBHOCTH. YMEHHUS CTPOUTh U YUTaTh IpadUKHU ITHX
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(GyHKIMH OIMPOKO UCHOIB3YIOTCS KaK B CAMOM Kypce aireOphl, Tak U B Kypcax T€OMETPHH U (PU3UKH.
Vuamuecs HOJKHBI TOHUMATh, KaK BIMACT 3HAK KO3()(HUIMEHTa Ha PACIONIOKEHHE B KOOPAWHATHON
iockoctu rpaduka ¢pynkuun y = kx, rae u K # 0, kak 3aBucut oT 3HadeHui K u b B3aumHoe pacro-
noxeHue rpagukoB n1Byx GyHkuui Buga y = kx + b.

dopmupoBanue Bcex (DYHKIIMOHAIBHBIX MOHSATHH W BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a
TaKXKe M3y4eHHE KOHKPETHBIX (DYHKIUH CONPOBOXKIAIOTCS PACCMOTPEHHUEM MPUMEPOB PEabHBIX 3a-
BHCHUMOCTEH MEXy BETUYMHAMH, YTO CIIOCOOCTBYET YCHUJICHHIO MPUKIIATHON HAMPABICHHOCTH Kypca
anreopsol.

Koumponvnvix pabom: 1
6. CucreMbl JTUHEHHbIX YPABHEHUIA.

Cucrema ypaBHeHMH. PemieHue cuUCTeMbl IBYX JIMHEWHBIX YPABHEHUH C JBYMsI MEPEMEHHBIMH U
€ro reoMeTpuyeckass MHTepIpeTanus. PerieHue TEeKCTOBBIX 3a/ad METOJOM COCTaBJICHUS CHCTEM
YpaBHEHUHU.

OcnosHas yenb — 03HAKOMUTH yYalllUXCsl CO CIIOCOOOM PELICHUs CUCTEM JIMHEWHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMH, BBIpaOOTaTh YMEHHE pelllaTh CUCTEMbl YPaBHEHUI U IPUMEHATh UX IPH pelie-
HUM TEKCTOBBIX 3ajiau.

N3yuenue cucreM ypaBHEHUH pacnpezensercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBO-
AUTCA MOHATHEC CUCTCMbI U paCCMaTpPUBAaOTCA CUCTEMbI JIMHEHMHBIX ypaBHCHHﬁ.

M3noxxeHne HaUMHAETCS C BBCIACHU IMOHATHA «IVHEHHOE YpaBHCHUEC C ABYMA IICPECMECHHBIMU). B
CUCTCMY ynpamHeHHﬁ BKJIIOYAIOTCA HECJIOKHBIC 3aJaHr Ha PCIICHUC JIMHCHHBIX ypaBHeHI/Iﬁ C ABYMA
IMEPEMCHHBIMU B L ECJIbIX YHUCJIAX.

dopmupyeTcs yMEHUE CTpouTh rpaduk ypaBHeHus a + by = ¢, rae a # 0 wiu b # 0, npu paznuy-
HBIX 3Ha4YeHHsX a, b, c. BBenenue rpaguyeckux oOpa3oB AaeT BO3MOXKHOCTh HAMIISIHO HCCIEI0BATh
BOIIPOC O YKCJIE PEIICHHUH CHCTEMBI IBYX JTHHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

OCHOBHOE MECTO B JJaHHOW TeMe 3aHMMAaeT M3Y4YEeHHE AITOPUTMOB PEIICHUs] CUCTEM JIBYX JIMHEH-
HBIX YpaBHEHUH C JABYMS IEPEMEHHBIMH CIIOCOOOM IOJICTAHOBKH M CIIOCOOOM ClOXKeHUs. BBeneHune
CUCTEM ITO3BOJISIET 3HAYUTEIIBHO PACIIAPUTE KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C IOMOIIBIO arnmnapara
anreOpsl. [IpuMeHeHne cucTeM ympoluaeT mpouece MepeBojia JaHHBIX 337a4l ¢ OOBIYHOTO fA3bIKAa Ha
S3bIK YPaBHCHUM.

Koumponvnwix pabom: 1
7. IloBTOpeHue.

OcnosHas yenwv. I1oBTOpUTH, 3aKpenuTh U 0000UTH OCHOBHBIE 3Y H, mony4yeHHble B 7 Kiacce.

Koumponvnwix pabom: 1

e 8 Kiacc:

1. PaumonajbHbIe ApoOH.
Panmonanshass n1po0b. OCHOBHOE CBOWCTBO IpoOH, CoOKpaieHue Apodeid. ToxaecTBEeHHbIE TIpe-

. k
00pa3oBaHMs PALMOHANBHBIX BbIpakeHUH. OyHKIMA y = — U ee rpaduk.
X

OcnosHas yenv — BbIpabOTAaTh YMEHUE BBIMOJIHATH TOKIACCTBEHHBIE TPe0Opa30BaHuUs pallMOHAIBHBIX
BBIPa)KCHU.
Tak xak AeWCTBUS C pallMOHAJIBHBIMU JAPOOSMH CYIIECTBEHHBIM 00pa3oM OMHPAIOTCS Ha JEUCTBUS C
MHOTOYJIEHAMH, TO B Hayajie TeMbl HEOOXOAMMO MOBTOPUTH C YYallUMUCS MpeoOpa3oBaHUs LENbIX
BBIPAKCHUI.



['maBHOE MECTO B TaHHOH TeMe 3aHUMAIOT alITOPUTMEBI JCUCTBHI APOOSIMHU. Ydaluecs JOHKHBI TOHU-
MaTh, YTO CyMMY, Pa3HOCTh, ITPOM3BEICHUE W YacTHOE JpoOei Bceraa MOXHO MPEACTaBUTh B BHUIC
npobu. IlpuoOperaecmbie B JaHHOW TEME YMEHHsS BBITIONHSTH CIOKEHUE, BHIUMTAHUE, YMHOXKCHHUE U
JIeIeHUE IPoOeii SIBISIOTCS OMOPHBIMU MPe0oOpa3oBaHMsIX IPOOHBIX BeIpakeHUH. [loaToMmy um crenyer
yIenuTh 0co0oe BHUMaHHE. HerenecooOpasHo mepexoauTh K KOMOMHHPOBAHHBIM 33/IaHUSM Ha BCE
JEUCTBUS C IPOOSMH TIPEXK/Ie, YeM Oyay YCBOCHBI OCHOBHBIE aJITOPUTMBI. 3aJlaHUs Ha BCE JCHCTBUS C
OpoOsIMU HE JTOJDKHBI OBITH M3IUIIHE TPOMO3IKMMHU U TPyAOeMKHMH. [Ipy HaXOXKIEHUW 3HAYCHUI
npoOel maroTcs 3ajaHusl Ha BBIYMCIICHHUS C MTOMOIIBIO KaJbKY/IsATOpa. B gaHHOW Teme pacimpsroTcs
CBEICHUS O CTAaTUCTHUYECKHUX XapaKTepUCTUKAaX. BBOIWUTCS NOHATHE CPEIHETO FAPMOHHYECKOIO
psilia MOJOKUTEIBHBIX YHcell. MI3ydeHne TeMbl 3aBepIIaeTcsi pacCCMOTPEHUEM CBOMCTB rpaduka (GpyHK-

k
o y =—.
X

Konmponvnvix pabom: 2

2. CteneHb C 1eJbIM NOKA3aTeJ1eM. JJIeMEHThI CTATHCTHKH.
Crenenp ¢ LETbIM TOKazaTeaeM U ee cBoicTBa. CTaHaapTHHINM B uncia. HavyanbHble cBeleHHS 00
OpraHu3alKi CTATUCTUYECKUX UCCIEAOBaHUM.
OcHognas yenp — BbIpabOTAaTh YMEHHE MPUMEHATH CBOWCTB, CTENEHH C IEJNBIM MOKA3aTeleM B BbI-
YUCJICHUSX U MpeoOpa3oBaHusIX CHOPMHUPOBATH HAYaJIbHBIE MPEACTABICHHUS O COOpE U TPYNIHPOBKE
CTaTUCTUYECKUX JAHHBIX, UX HAIJISIAHON MHTEPIIPETALIUH.
B aroit Teme GopMynHpyIOTCS CBOMCTBA CTEIICHH C IEJIBIM MTOKa3aTeneM. MeTo/T JoKa3aTeIbCTBa ATUX
CBOMCTB IOKa3bIBAETCS HA MPUMEPE YMHOXKEHHS CTENEHEW C OJUHAKOBBIMU OCHOBaHUSMH. JlaeTcs
MOHSTHE O 3aMMCH YUCJIA B CTAaHAAPTHOM BUE. [IpuBOASTCS MpUMeEphl NCIIOJIb30BAHUS TAKOW 3aUCH B
(bu3MKe, TEXHUKE U IPYruX 00JacTsIX 3HAHUU.
VYyamuecs: moiaydar0T HadaJdbHbIC MPEJCTaBICHUS 00 OpraHM3aIMu CTATUCTHYECKUX HMCCIICIOBAHUM.
OHU 3HAKOMSITCS C MOHATUSMHU T'eHepadbHOW M BHIOOPOYHON COBOKYMHOCTH. [IpuBOISATCS mpumepbl
MIPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BUJIE TAOJIUI] YACTOT M OTHOCUTEJIHHBIX YACTOT. Y YalIuMCs
MpeAJIararoTcs 3aJaHus Ha HAXOXKJIEHUE IO TaOIMIE YaCTOT TaKUX CTATUCTHYCCKUX XapPAKTEPHUCTHK,
Kak cpeqHee apupMeTndeckoe, Mojia, pa3mMax. PaccMaTpuBaeTcst BOIPOC O HATJISAHONW WHTEPIIPETAIHN
cTaTucTuyeckoil mHpopManuu. V3BecTHbIE yyamuMcs CIOCOOBI HATJSAHOTO MPEICTaBICHUS CTaTH-
CTUYECKHUX JIAHHBIX C MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JIMarpaMM PaCIIUPSIOTCS 32 CYET BBEICHHS
TaKuX MOHATUN, KaK OJIUTOH U TUCTOTpaMMa.
Konmponvnvix pabom: 1

3. KBagpaTrHble KOpHH.

[Tonsitue 00 mppanmoHanbHBIX yuciax. OOmuMe CBEACHUsI O JEeUCTBUTENbHBIX unciax. KBaapaTHbrit
KopeHb. [loHATHE 0 HaX0XKIEHUU MPUOTUKEHHOTO 3HaUCHUs KBaJpaTHOro KopHs. CBOMCTBa KBaapaT-

HBIX KOpHel. [IpeoOpa3zoBaHus BeIpaK€HHM, COAepKalMX KBaJpaTHble KOpHU. DyHKIUA y = Jx, ee

CBOWCTBA U TpaduK.

OcHoénas yenp — CUCTEMATU3UPOBATh CBEJICHUS O PallMOHAIbHBIX YHMCIaX U AaTh IpeACTaBIeHUE 00
UppalMoOHAIBHBIX YHMCIIaX, PACIIMPUB TEM CAMbIM MOHSATHE O YMCIE; BEIpaOOTaTh YMEHHUE BBINOJIHAThH
peoOpa30BaHus BBIPAKEHUH, COIep KAIUX KBAApAaTHbIE KOPHU.

B nanHol Teme ydampecs NoJIy4aroT HadyaabHOE MPEACTABICHUE O MTOHATUU JEHCTBUTEIILHOIO YHCTIA.
C aT0i1 11e71h10 00001IAIOTCS U3BECTHBIE YUAIlUMCS CBEJICHUS O pallMOHaIbHBIX unciax. [ BBeeHus
MOHATUS UPPALUOHAIBHOIO YHCIIA UCIIOJIB3YETCSI HHTYUTUBHO IIPEACTABICHUE O TOM, YTO KaKJIbIH OT-
PE30K MMEET JJIMHY U NMOTOMY Ka)K10M TOYKE KOOPAWHATHOMN MPSAMON COOTBETCTBYET HEKOTOPOE UM C-
10. IToka3pIBaeTcs, UTO CYIIECTBYIOT TOUKH, HE UMEIOIINE PAllMOHAIBHBIX a0cCIHcCe.

[Ipn BBEenEHNN TOHATHS KOPHS IOJIE3HO O3HAKOMHTH YYAIIUXCS C HAXO0XKJICHUEM KOPHEH C IMTOMOIIBIO
KaJIBKYJIATOPA.

OcHOBHOE BHUMaHUE y/IEJSETCs MOHITHIO apu(PMETHYECKOro KBaJpaTHOTO KOPHSI M CBOMCTBAaM apu -
METHYECKUX KBaJpaTHBIX KOpHEH. /loka3bIBalOTCS TEOpeMbl O KOpHE M3 NMPOU3BEJEHHs U APOOH, a

[ 2 o
TAKXKE TOXACCTBO vd = |a| , KOTOPBIC NNOJYYaOT IMPUMCHCHUC B HpCO6p330BaHI/ISIX BBIpaXXCHUU, CO-

ACPIKAIIHUX KBAaJAPATHBIC KOPHH. CHCI_II/IaJ'IBHOC BHUMAHHC YACIIACTCSA OCBO60)K,I[CHI/IIO OT Hppanuo-
a a

TR

HaJIbHOCTH B 3HAMCHATCJIC IlpO6I/I B BBIPAXKCHUAX BUJA YMenue Hp606pa30BBIBaTB BbI-



paskeHUsl, colleprKallirue KOPHH, YaCTO MCIOJIb3YETCs KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax Ireo-
METpuH, alnredpsl U Hayall aHaIu3a.
[Tponomxkaercs paboTa Mo pa3BUTHIO GYHKIMOHAIBHBIX MpEACTaBICHUN ydanuxcs. PaccmarpuBaroT-
csi pyHKUUS O = Jé, ee croiictBa u rpaduk. Ilpu u3yyenun ¢yHkuuum y = Jx mokassiBaeTcs ee
B3aMMOCBSI3b ¢ PyHKIHE y = X%, 71e X > 0.
Konmponvnvix pabom: 1

4. KBanparnble ypaBHeHusl.
KBanpartnoe ypaBHeHue. @opMyna KOpHEH KBagpaTHOIO ypaBHEHUs. PelleHne palMoHaNbHBIX ypaB-
HeHull. PemieHue 3anay, NpUBOAAIIMX K KBaJpaTHBIM ypPaBHEHUSM U IPOCTEHIIMM palMOHaIbHBIM
YPaBHEHHUSM.
OcnosHas yenb — BBIPA0OTATh YMEHHSI peIlaTh KBAJApPATHBIC YpPaBHEHUS M MPOCTEHIINE paliMoHalb-
HbIC YPAaBHEHHUS U IPUMEHATDH UX K PELICHUIO 3a/1a4.
B Havane TeMbl NpUBOAATCS MIPUMEPHI PELIEHUS] HEMOJIHBIX KBAJAPATHBIX YpaBHEHUI. DTOT MaTepuall
CUCTeMAaTU3upyeTca. PaccMaTpuBarOTCs alrOpUTMBI PEIIECHUS HEMOJIHBIX KBaJApPaTHBIX YPaBHEHUMU
Pa3JIMYHOTO BHJIA.
OCHOBHOE BHUMAHHE CJIE/lyeT yACTHTh PElICHAIO YpaBHEHHMiT Biaa ax” + bx + ¢ =0, rae a # 0, ¢ mc-
noJib30BaHueM (hopMyJssl KOpHEH. B manHoi Teme ydamuecs 3HakoMsTCs ¢ popmynamu Buera, Bbipa-
KAIOIUMHU CBSI3b MEKY KOPHSAMH KBaJpaTHOIO ypaBHEHUs U ero Koddduuuenramu. OHU HCHOIb3Y-
IOTCSl B JAJIBHEHIIEM IIPU JI0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJPATHOTO TPEXWICHA Ha JIH-
HEHHbIE MHOYKUTEIH.
VYdammecs: OBIaIeBalOT CIIOCOOOM PEIICHHUs APOOHBIX PAlMOHAIBHBIX YPAaBHEHHH, KOTOPBI COCTOUT B
TOM, YTO pPEIICHHE TaKMX YPAaBHEHMHM CBOJUTCS K PELIEHUIO COOTBETCTBYIOIIMX LIENbIX YPABHEHMH C
MIOCJIEIYIOIUM HUCKIIFOYEHUEM IIOCTOPOHHHUX KOPHEH.
N3ydyeHue naHHON TEMBI IO3BOJIAECT CYLIECTBEHHO PACUIMPUThH allapar ypaBHEHUMH, MCIIOJIb3YEMBbIX
JUISl peIeHUs] TEKCTOBBIX 3a/a4.
Konmponvnvix pabom: 2

5. IloBTOpeHue.

OcnosHas yenwv. I1oBTOpUTSH, 3aKpenuTh U 00001UTh 0OcHOBHBIE 3YH, nosryueHHsle B § kiacce.
Konmponvnvix pabom: 1

e 9 kiacc
1. HepaBencrBa.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. [IouleHHOE CI0KEHNE U YMHOXKEHUE YHCIOBBIX HEPABEHCTB.
JInHeliHbIe HEPABEHCTBA C OJJTHON IEPEMEHHON U X CUCTEMBI.
OcHo6Has  yenb — O03HAKOMHTH yUaIIMXCS C IPUMEHEHUE: HEPABEHCTB I OLIEHKH 3HAaYEHUH BBIpa-
KEHHH, BbIpabOTaTh YMEHHE pelliaTh JUHEHHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOW U HUX CHUCTEMBI.
CBoiicTBa YMCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pelIeHNE JIUHEHHBIX He-
PaBEHCTB C OJHOW IepeMeHHON. Teopembl O MOWIEHHOM CJIOKEHWH U YMHOKEHWH HEPaBEHCTB HAxo-
JUTh TIPUMEHEHHUE NPU BBINOJHEHUH MPOCTEHUINNX YIPaKHEHUN HAa OLEHKY BBIPAKEHUU IO METOLY
rpaHull. BBoasTcs MoHATUS aOCOMIOTHOM MOTPELIHOCTH M TOYHOCTU NMPHUOINKEHUS, OTHOCUTEIbHOU
[IOTPELIHOCTH. Y MEHUS MPOBOAUTH AEAYKTUBHBIC PACCYKAEHUs IOJIy4arOT pa3BUTHE KaK IIPU J0Ka3a-
TEIBCTBAX YKA3aHHBIX TEOPEM, TaK U IPHU BBIIOJHEHNUH YIIPAKHEHHUI HA JI0KA3aTeIbCTBA HEPABEHCTB.
B cBs3u ¢ penieHueM JIMHEWHBIX HEPABEHCTB C OJAHOU NEPEMEHHO: JAETCs MOHATHE O YUCIIOBBIX IIPO-
MEXYTKaxX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHHUs M 00O03HaueHUs. PaccMoTpeHuio cucreM Hepa-
BEHCTB OJIHOM IEPEMEHHOM NPEIIIECTBYET O3HAKOMIICHUE YYalllUXCs C IOHATUSAMHU IEPECEUYCHUS U
00BEINHEHNS MHOKECTB.
[Ipu pemieHun HEPABEHCTB UCIIOIB3YIOTCS CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIEC Pa3bsCHs-
I0TCA Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMaHueE ClIeyeT YAeIUTh OTpadOTKe YMEHUS pelaT npo-
cTeiiinue HepaBeHCTBa B ax > b, ax < b, ocraHoBMBIIMCH crienmabHO Ha ciydae, koraa a < 0.
B sT0li TemMe paccMaTpuBaeTcs TakKe PEIIEHHE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C OJHOM Iepe-
MEHHOH, B YaCTHOCTH TaKUX, KOTOPBIE 3alIMCAHBI B BUJI€ JJBOMHBIX HEPABEHCTB.
Konmponvnvix pabom: 1

2. KeaapatuuHasi pyHKuus.
Oyukuus. CpoiictBa Qynkumii. KBaapaTHsiii TpexwieH. PasnojkeHue KBaJpaTHOTO TpeXuieHa Ha
MHOXkUTETH. OyHKIUS y = ax” + bx + ¢, ee cBoiicTBa u rpaduk. CteneHHas QyHKIuS.
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OcnosHas yenb — PaCIIUPUTH CBEJCHHS O CBOMCTBaX (DYHKIIMIA, O3HAKOMHUTH y4yallluXcs CO CBOMCT-
BaMH ¥ rpad)iKoOM KBaapaTH4IHON QyHKIHH. |
B Havane TeMbl CHUCTEeMaTHU3UPYIOTCS cBeleHHs O (yHKIMAX. [IOBTOPSIIOTCS OCHOBHBIE MOHSATHS:
(dbyHKIMS, apryMeHT, o0yiacTh ompezesneHus: GyHKuu, rpaduk. JlaroTcs MOHATHS O BO3pacTaHUU U
yObIBaHUM (YHKLIMH, MPOMEKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3maercs 6asza i ycBoe-
HUS CBOMCTB KBaJPAaTUYHON M CTENEHHON (YHKIMHA, a TaKKe I JajdbHEHIero yriayonenus QyHk-
[IMOHAIBHBIX MPEACTABICHUH PU U3YYEHUH Kypca anreOpbl 1 Havyajl aHaIu3a.
IToaroTOBUTENIBHBIM 1IArOM K M3YYEHUIO CBOMCTB KBaJIpAaTUYHON (PYHKIMHU SBIAETCS TaKXKe pac-
CMOTpPEHHE BOIIpOCa O KBAaJPATHOM TPEXWIEHE M €r0 KOPHAX, BBIICICHUU KBajpaTa JByWIEHa U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0’KEHUHU KBaJPAaTHOIO TPEXUICHA HA MHOKUTEIIN.
Vi3yuenue KBagpaTHIHOi QYHKIHH HAYMHACTCS C PACCMOTPEHHS (DYHKIIMH y = ax’, ée CBOHCTB I 0CO-
GernocTeil rpaduKa, a TAKKE APYTHX YACTHBIX BHIOB KBAAPATHIHON (YYHKIMH — (YHKIHIA y = ax® +
b,y=a(x- m)2. ITH cBeICHHS HCIIOJIB3YIOTCA NIPU U3YYECHUU CBOWCTB KBaﬂ?aTHqHOﬁ ¢byHkuuu 06-
miero Buaa. BaxxHo, yToOb! ywaiuecs MOHAIM, 4TO rpaduk GyHknuu y = ax” + bx + ¢ MoxeT ObITh
nonydeH u3 rpaduka QyHKIHH Y = ax’ ¢ MOMOIIBIO ABYX MApaLIeTbHBIX MEPeHOCOB. IIpHeMsI mo-
cTpoenust rpaduka GyHKIME Y = ax’ + bx + ¢ 0TpaGaThIBAIOTCA HA KOHKPETHBIX mpuMepax. IIpu sTom
oco00oe BHUMaHHE CIEAYeT YACTUTh (HOPMUPOBAHMIO Yy YUAIIMXCS YMEHHS YKa3blBaTh KOOPAWHATHI
BEPLIMHBI TapaloJibl, €€ OCb CHMMETPHUH, HallpaBJIeHUE BeTBEN Mapadoibl.
[Ipu m3ydeHuu 3TOi TeMbl JanbHEWIee pa3BUTUE IOJIy4aeT YMEHUE HAaXOJUTh IO TrpaduKy ImpoMme-
KYTKU BO3pacTaHus U yObIBaHUS (PYHKLMH, a TaKKe NMPOMEXKYTKH, B KOTOPbIX (DYHKLHUS COXpAHAET
3HaK.
Vyaruecs: 3HaKOMSTCS CO CBOMCTBAMH CTENEHHONW (QYHKIMU Yy = X' NPH YETHOM M HEYECTHOM HATY-
palbHOM IOKazarene 1. BBoaurcs nonstue KopHsa N-it crenenu. OHU MOJTy4Yar0T NPEACTAaBIEHUE O Ha-
XOXJIEHUH 3HaYEHUH KOPHS C MOMOIIBIO KAJIBKYJIATOPA, IPUYEM BBIPAOOTKA COOTBETCTBYIOLIUX yMe-
HUM He TpedyeTcsl.
Konmponvnvix pabom: 1
3. HepaBeHcTBa ¢ 01HOI nepeMeHHOI
Lenbie ypaBHeHus. [J[poOHble panmoHanbHble ypaBHeHUs. HepaBeHcTBa BTOPOM CTENEHU C OJHOM Ie-
peMeHHOM. MeTo1 MHTEpBaOB.
OcnosHas yenb — CUCTEMaTU3UPOBATh U 000OLIUTH CBEJIEHUS O PELICHUM IIeNbIX U IPOOHBIX paIfo-
HaJIbHBIX YPAaBHEHUN C OJHOW NMEpPEeMEHHOM, chopMHUpOBaTh YMEHHE pelllaTh HEPABEHCTBA BUAA ax® +
bx+c>0HnHaX2+bx+c<O,rz[ea;£0.
B sT0i1 TeMe 3aBepinaeTcs M3y4eHHE PAMOHAIBHBIX YPAaBHEHUW C OJHOW mepemMeHHOW. B cBs3u ¢
3TUM MPOBOJUTCS HEKOTOpoe 00001IeHre u yriyOieHne cBelleHni 00 ypaBHEeHMsX. BBoasTCs moHs-
THS LEJIOT0 pallMOHAILHOTO YPAaBHEHUS U €r0 CTENEeHHU. Y4yalluecs 3HaKOMATCS C pElIeHUEM ypaBHe-
HUN TPEThEH CTENEHU M YETBEPTOM CTENEHU C MOMOIIBIO Pa3jOKEHUS Ha MHOXKUTEIM U BBEICHUS
BCIIOMOTaTeJIbHON NIEpEeMEHHON. MeTo/1 pelieHns ypaBHEHUH ITyTEM BBEICHMS BCIIOMOTATENIbHBIX I1e-
PEMEHHBIX OyZeT IUPOKO MCIIOJIb30BaThCs B JAJIbHEHINIEM IPU PELIEHUH TPUTOHOMETPUYECKHUX, JIoTa-
pUbMUYECKUX U APYTUX BUJIOB ypaBHEHUI.
PacimmpsitoTcs cBeieHUs1 O pelIeHUH JIPOOHBIX PALMOHAIBHBIX YpaBHEHUH. Yyalluecs: 3HaKOMSATCS C
HEKOTOPBIMU CIIELUATbHBIMU MIPUEMaMU PELICHHs TAKUX YPaBHEHUH.
®opMHpOBaHUE YMEHUH PEILIaTh HEPABEHCTBA BUIA ax’+bx++c>0mmax’+bx +c<0,rae a0
, OCYIIECTBIISIETCS C ONOPOI Ha CBeJIEHUS O rpadrKe KBaJApaTUYHON (QYHKIIMH.
VYyamuecss 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C IIOMOILBIO KOTOPOTO PELIAFOTCSI HECIOKHBIE pallio-
HaJbHbIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ AByMs llepeMeHHbIMH

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpapuk. CucteMbl ypaBHEHUN BTOpoOM cremeHH. Pe-
LIEHME 3a]a4 C IOMOLIbIO CUCTEM ypaBHEHUI BTOpOH creneHu. HepaBeHcTBa ¢ 1ByMsS IIEPEMEHHBIMU
U UX CUCTEMBI.
OcnosHas yenp — BbIpa0OTATh YMEHUE PellaTh MPOCTEHIINE CUCTEMBI, COJIEpKalllie YpaBHEHUE BTO-
poii cTeneHu ¢ ABYyMsI IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4H C IOMOIIBIO COCTABIIEHUS TAKUX CUCTEM.
B nanHOl TeMme 3aBepIaeTcs W3y4EHHE CUCTEM YpaBHEHUH C IBYMs NepeMeHHbIMU. OCHOBHOE BHU-
MaHHE yAEIAETCS CUCTEMaM, B KOTOPBIX OJJHO U3 YPAaBHEHHI MEPBOM CTEIEHH, a IPyroe BTOPOH.
M3BecTHBIN yyamumMmcs crocod MOJCTaHOBKM HAXOJUT 3/€Ch JalibHeilee NPUMEHEHHE U T03BOJIIET
CBOJIUTH PELIEHUE TAKUX CUCTEM K PEIICHUIO KBAJAPATHOTO YPABHEHHUS.
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O3HakoOMJICHHE y4aluXxcs C MPUMEpPaMU CHUCTEM YpaBHEHHH ¢ IByMs IIEpeMEHHBIMH, B KOTOPbIX 00a
YpaBHEHMsI BTOPOM CTENEHH, JOKHO OCYILECTBIIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYH-
BaThCs NPOCTEHIINMU IPUMEPAMU.
[IpuBneueHne N3BECTHBIX yYaIIMMCS TPa(UKOB MO3BOJSAET MPUBECTH NMPUMEPHI TpaduuecKoro permie-
HUS cucTeM ypaBHeHUH. C MOMOIMIBIO IpadMuecKuX MPEICTaBICHUNA MOXHO HArJIAIHO MOKa3aTh yda-
IIMMCS, YTO CUCTEMBI JIByX YPABHEHUH € JBYMs II€PEMEHHBIMHU: BTOPOM CTENEHU MOTYT UMETh OJHO,
11Ba, TPH, YETHIPE PEIICHUS UM HE UMETh PELICHUM.
Pa3zpaOoTanHblif MaTeMaTUYECKUH anmapar MO3BOJISET CYIIECTBEHHO PaCIIUPUTh KIIAacC COAEpIKaTellb-
HBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOIIbIO CUCTEM YPAaBHEHUH.
W3yuenune Tembl 3aBeplIacTCs BBEJCHMEM IOHATHI HEPABEHCTBA JIBYMsI NEPEMEHHBIMU M CHUCTEMbI
HEPaBEHCTB C JByMs nepeMeHHbIMH. CBeneHus 0 rpadukax ypaBHEHHUH C JByMs IIEpEMEHHBIMU HC-
MOJIb3YIOTCS MPU HJUTIOCTPALMU MHOXKECTB PELIEHUH HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU U UX CHCTEM.
Konmponvnvix pabom: 2

5. DJieMeHTbI NPHUKJIAJIHOM MaTeMaTHKH.

Marematnueckoe Mozenuposanue. IIpouentHsie pacuersl. [Ipubnnxennsie BorunciaeHns. OCHOB-
HBIE TpaBWJIa KOMOMHATOPUKU. OTHOCUTENbHAS YaCTOTA M BEPOSTHOCTH CiydaiiHOro coObITHs. Kiac-
CHUECKOE OIlpeJiesieHue BeposTHOCTU. HadanbHble cBeIeHUs O CTaTUCTHUKE.

OcHoénas yenb — O3HAKOMHUTH yYalIMXCS C MOHSATHSIMHU IEPECTAaHOBKH, pa3MEIICHUs, COYETaHUs U
COOTBETCTBYIOLIMMHU (hOpMyJIaMH [yl [IOJICUETa UX YUCIIA; BBECTU MOHATUS OTHOCUTEIBHON YaCTOThI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.
M3yuenune TeMbl HAUMHACTCS C PEILIEHHs 3a/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ UM UHbIE KOMOU-
HAIMH 3JIEMEHTOB U MOJACYUTATh WX YHCI0. Pa3bsicHsIeTCS KOMOMHATOPHOE MPABUIIO YMHOXKEHUS, KO-
TOpPOE UCIOJIB3YETCs B JAJIbHEHIIEM IIPU BbIBOJIE (hOpMYII JJIs OJCUETa YKcia epecTaHOBOK, pa3Me-
meHuit u coueranuid. [Ipu u3yueHun naHHOro Marepuaga HeoOX0IUMO OOpAaTUTh BHUMAaHHUE yJallluX-
Csl Ha pa3JInuyMe NOHATHH «pa3MeIleHue» U «CoueTaHuey», ChOpMHUPOBATh Y HUX YMEHUE OIPEeIIsATh, O
KaKOM BHJIe KOMOMHALIMN UAET peub B 3aJa4e.
B nanHO# Teme ydaiuecs 3HaAKOMATCS C HadalbHBIMM CBEJICHHSIMHM M3 TEOPUM BeposTHocTeill. BBo-
JSITCS TIOHATUS «CIIy4dailHOe COOBITHE», «OTHOCUTEIbHAS YaCTOTa», «BEPOSATHOCTH CIYy4alHOIO COOBI-
Ths». PaccMaTpuBaroTCs CTaTUCTUYECKUH M KIACCHMUYECKUU IMOAXOJbI K ONpPENEICHUIO BEPOSTHOCTU
cllydaiiHOTO coObITHS. BakHO 00paTuTh BHUMaHHUE y4yallMXcs Ha TO, YTO KJIACCHUUYECKOE OINpesesieHne
BEPOSTHOCTH MOXKHO MPUMEHSTH TOJIBKO K TAKUM MOJIENISIM peaibHBIX COOBITHI, B KOTOPBIX BCE UCXO-
bl SIBJISIFOTCS PABHOBO3MOXHBIMHU.
Koumponvnwix pabom: 1

6. UmciaoBble MOCI€10BATEILHOCTH.
YucrnoBele MocieA0BaTeIbHOCTU. ApudMeTHueckass U reoMeTpudeckas nporpeccur. @opMyisl m-ro
YJIeHa ¥ CYMMBI NIEPBBIX N YJIEHOB Nporpeccuu. beckoHeuHo yObIBaroIias reoMeTpuueckas mporpec-
cusl.
OcHnoeénas yenb — AaTh MOHATUS 00 apU(PMETUUECKON U T€OMETPUUECKON IPOrPeCcCUsiX KaK YMCIOBBIX
MOCJIEeI0BATENBHOCTAX 0CO00r0 BUA.
[Ipn m3ydyeHun Tembl BBOJAUTCS MOHSATHE IOCIIEIOBATEILHOCTH, PA3bACHAETCS CMBICI TEpPMHUHA «N-i
YJIeH MOCJIEe0BATEIbHOCTHY, BbIpa0aThIBACTC YMEHUE HCIOJIb30BATh MHAEKCHOE 00O3HaYeHHE. DTH
CBEJICHMSI HOCAT BCIOMOTIATEIbHBIM XapakTep M HMCHOJb3YIOTCS Ul U3ydeHUs apudmMeTnyeckoll u
T€OMETPUYECKOU ITPOrPECCUM.
Pa6ora ¢ popmymnamu N-ro wieHa U CyMMBbI NIEPBBIX T'a YIEHOB MPOTPECCU, TOMUMO CBOETO OCHOBHO-
IO Ha3HAYEHUs, O3BOJISIET HEOJHOKPATHO BO3BPAILIAThCs K BBHIUMCIEHUSM, TOXKJIECTBEHHBIM Mpeodpa-
30BaHUSAM, PELUICHUIO YpaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss XapaKTEpPUCTHUECKUE CBOWCTBA apu(METHYECKOW U TEOMETPHUYECKOW Mpo-
rpeccuii, 4TO TMO3BOJSET PACHIMPUTH KPYT MpeJiaraeMbix 3a1a4.
Koumponvnwix pabom: 1

7. IloBTOpeHUEe (MUTOrOBOE)

OcnosHas yenwv. I1oBTOpUTSH, 3aKpenuTh U 00001UMTH OcHOBHBIE 3YH, nomyueHHsle B 9 kiacce.
Konmponvnvix pabom: 1
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|. TEMATHYECKOE INTAHUPOBAHHUE C ONIPEJEJTEHHEM OCHOBHBIX
BHUAO0B YYEBHOU JEATEJIBHOCTH OBYYAIOIIIUXCH

7 kaacce
& OcHoBHbBIE Ha-
&2 XapakTepucTHKa OCHOBHBIX BH/10B
S & g Conepxanue yueGHOro npaBJIeHHUs BOC-
z S8 AeATEeJIbHOCTH YYeHUKA .
=3 MaTepuasa . . NUTATEJbHOMH
= = (Ha ypoBHe y4eOHBIX JeilcTBHIl)
= AesITeJIbHOCTH
I'naga 1. /IluHeiiHoe ypaBHeHHeE € 15 Pacnoznasams uncioBbie BbIpa-
0/IHOIi TIepeMeHHOI YKEHUS ¥ BBIPAXKEHUS C MIEPEMEH- 1,2,3,45,6,7
HBIMH, JTUHCHHBIC YPABHCHHUSI.
1 Beenenue B anredpy 3 ’ yP
[TpuBOIUTE MpUMEpPHI BhIpaXKe-
2 JluneniHOe ypaBHEHHE C OJI- S HUH C IEPEMEHHBIMHE, JTMHEHHBIX
HOM TIEpEMEHHON ypaBHeHHH. COCTaBIIATH BbIPaA-
3 Pemenue 3a1au ¢ IoMompio | 5 KCHHC C HepeMEHHHMH 1o yc-
ypaBHeHuii JIOBUIO 32/1a41. BBINONHATS NIpe-
00pa30oBaHUs BBIPAXXEHUM: MTPH-
[ToBTOpenue 1 BOJUTH IMOJTOOHBIE ClIaraeMbIe,
U CHCTEMATH3alliA packpeiBaTh cKOOKH. Haxoauth
y4eGHOro MaTepuana 3HAYEHUE BBIPAYKECHHUS C TIepe-
KoutposbHas paGota Ne 1 1 MEHHBIMH TTPH 33/IaHHBIX 3HaYe-
«JIuHeiiHOE ypaBHEHHUE C O1I- HuUsX nepemMeHHbIX. Kiaccudu-
HOI1 IIEpPEeMEHHOI IUPOBATh anreOpanyecKue Bbl-
paxkeHus. OMUCHIBATH IENIbIE
BBIPKCHUSI.
Dopmynuposams ONPEICICHUE
JIMHEWHOr O ypaBHeHUs. Pemarh
JUHEIHOe ypaBHEHHE B 0011IeM
Buje. IHTeppeTupoBarTh ypaB-
HEHUE KaK MaTEMaTHYECKYIO MO-
Jienb peasibHol cutyanuu. Onu-
CBIBATh CXEMY PEIIECHUS TEeKCTO-
BOH 3a1a4u, MPUMEHSTH €€ JIs
pelieHus 3aaaq
I'naesa 2. llenvie BoIpazkeHUus 50 Dopmynuposams:
onpeoeneHus: TOXKIECTBEHHO 1,2,3,4,5,6,7
4 ToxknecTBEHHO paBHbIE BbI- 2 N
PaBHBIX BBIPAKCHUIA, TOXKICCTBA,
paxenus. ToxaecTBa
CTETEeHH C HATypaJIbHBIM MOKa3a-
5 CreneHs ¢ HATYpaIbHBIM TTO- | 3 TeJeM, OJIHOUJIEHA, CTAHIAPTHO-
Ka3areyieM ro BUJa OJHOUIEeHa, KO3 Puiu-
6 CBOJCTBA CTETIEHN C HATY- 3 €HTa OJIHOWJIEHA, CTENIEHU OJIHO-
PATBHBIM TTOKA3ATENEM YJIeHa, MHOTO4JIEHA, CTETIeHH
MHOTOYJICHA,
7 OnHoUICHBI 2 ce0licmea: CTeNeHn
8 MHOIrOYIEHE 1 C HaTypaJbHBIM MTOKA3aTeNeM,
3HaKa CTENEHU;
9 CnoxeHue 1 BEIMUTAHHE 2 npasuna: 10Ka3aTelbCTBa TOXK-
MHOT'OYJICHOB JIECTB, YMHOKEHHS OJHOUICHA
TToBTOpeHHE 1 HA MHOTOYJIECH, YMHOXCHHSI MHO-
U CUCTEMAaTHU3ALUA FOYJICHOB.
y4eGHOTO MaTepHana /loka3zvieams CBOMCTBA CTENIEHU
C HATypaJbHBIM TTOKA3aTEIIEM.
KonrtponsHast padora Ne 2 1

«OnHOUYIeHbl. MHOTOYJIEHBI.

3anuchIBaTh U I0Ka3bIBaTh Gop-
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OcCHOBHBIE HA-

1
&5 C XapakTepucTHKa OCHOBHBIX BU/10B
S Ea oJep:kaHue yueOHOro eI TeABHOCTH VICHHKA npaBJiIeHUs BOC-
S 3§ MarepuaJjia ! yHen® N NUTATEeIbLHOMI
= S (Ha ypoBHe y4eOHBIX JeilcTBHIl)
AesITeJIbHOCTH
CrnosxeHue 1 BHIYUTAHUE MYJIBL: IPOU3BEACHUS CYMMBI U
MHOTOYJICHOB). Pa3HOCTH JIBYX BBIPAXCHUH, pa3-
10 YMHOXEHUE 0JTHOWICHA Ha HOCTH KBAZPATOB JIBYX BBIPIC- 1,2,3,4,5,6,7
MHOFOWICH HUi, KBaJ[paTa CyMMBI 1 KBaJpa-
Ta Pa3HOCTH JIBYX BBIPKEHUH,
11 YMHOXEHNE MHOTOYJIEHA HA CYMMBI Ky60]3 U pa3HOCTH Ky60B
MHOTOYJIEH JIBYX BBIpaKCHUH.
12 Pa3nokeHe MHOTOYJICHOB Ha Betuucnamb 3HaUCHUE BbIpaKe-
MHOXUTENH. BeiHECEHHE 00- HHUN C CPEMCHHBIMH. ITpume-
IEr0 MHOKITENS 32 CKOGKH HSTBH CBOMCTBA CTENEHU IS Tpe-
00pa3oBaHus BEIpaKEHUN. BbI-
13 PasnoxxeHne MHOTOWICHOB Ha TIOJIHSTH YMHOXKEHUE OHOUWIC-
MHOXHUTENU. MeTo rpymiu- HOB U BO3BeJCHHUE OJHOWICHA
POBKHA B creneHb. [I[puBoAUTE OTHOUIIEH
TMoBTopeHHe K CTaHJAApTHOMY BUIY. 3aIHCHI-
¥ CHCTeMAaTH3aLIHs BaTh MHOTOUJICH B CTAaHAAPTHOM
yueGHOro MaTepala BHUJIE, ONIPEICISITh CTEIIEHb MHO-
rowieHa. [IpeoOpa3oBbiBaThH
Konrponbhas padora Ne 3 IPOU3BENECHNE OJHOUIIEHA U
«YMHOXXEHHE OJJHOYJICHA Ha MHOTOWIEHa; CYMMbl, PA3HOCTH,
MHOTO4JIEH. Y MHOXKEHHE NPOM3BEEHHS BYX MHOTOMWIe-
MHOTO/ICHa Ha MHOTOJICH. HOB B MHOTOYJIeH. BBINOIHATE
Pa3noxeHre MHOTOUYJICHOB Ha Pa3OKeHNe MHOTOWIEHA Ha
MHOXKHUTCITAY. MHOKUTEN CIIOCOOOM BBhIHECE-
14 [Ipou3BeeHNe Pa3HOCTH U HUsL 00LIEr0 MHOXKHTEIIS 38
CYMMBI JIBYX BI)Ipa)KCHI/II\/JI CKO6KI/I, CII0COO0M rpynmnmupoB-
KM, 110 (hopMyraM COKpali€HHO-
15 PasHocts KBa/paToB [IByX T0 YMHOXXEHHUSI U C IPUMEHEHU-
BRIp&KCHIH €M HECKOJIBKHUX crioco0oB. Mc-
16 KBagpar cymmsl 1 KBajpar H0J1b30BaTh yKa3aHHbIE IIPe00-
Pa3HOCTH JIBYX BBIpaXCHUI pa30BaHMs B IIPOLIECCE PEIICHUS
17 [Ipeobpa3oBanue MHOTOUJIE- ypaBHeHmvf’ AOKAITEALCIBA yT-
BEPKJICHUH, pEIICHUS TEKCTO-
Ha B KBaJpaT CyMMBbI WU
. BBIX 3314
Pa3HOCTH JIBYX BBIpKEHUHN
IToBTOpEeHUE
Y CUCTEMAaTH3aIIHs
y4eOHOro MaTepuasa
KonTtponbHas padora Ne 4
«DopMyJTbl COKpaAIIEHHOTO
YMHOXCHHS
18 CyMMa 1 pa3HOCTh KyOOB
JBYX BBIpaXCHUHI
19 [Ipumenenue pa3nuHbIX

CII0CO00B PA3I0KEHHUSI MHO-
TOYJICHA HA MHOXXUTCIINU

[ToBTOpEHME U cucTEeMaTH3a-
s
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OcCHOBHBIE HA-

1
&5 C XapakTepucTHKA OCHOBHBIX BH/I0B
S g ojiep:KaHNe Y4eOHOT 0 s TeALHOCTH VIHIKA npaBJeHUs BOC-
S 3§ MarepuaJjia ! yHen® N NUTATEeIbLHOMI
= S (Ha ypoBHe y4eOHBIX JeilcTBHIl)
NeATeTbHOCTH
y4eOHOT0o Marepuaa
Kontposnbnas pabora Ne 5 1
«CyMMa 1 pa3HOCTh KyOOB
JBYX BbIpakeHui. [Ipumene-
HUE pa3IMYHBIX CIOCOOO0B
pa3IoKEeHUs MHOTOYJICHA Ha
MHOKUTEIH
I'nasa 3. ®ynkuuu 12 IIpusooums IipuUMeEpHI 3aBUCH- 1,2,3,4,5,6,7
20 CBsi3u MEXly BEJIMUUHAMM. 2 MOCTCH MEX1y BETHTHHAMM. .
DyHKums Paznuuath cpenu 3aBUCHMOCTEH
(yHKIMOHATIBHBIE 3aBUCUMOCTH.
21 Crioco0bt 3aanust pyHKIMA | 2 Onucvléame NOHAMUA: 3aBUCH-
29 I'paduk GyHKIMH 2 MOH ¥ HE3aBUCUMOM IIEpEMEH-
HBIX, QYHKIMH, apTryMEHTa
23 Jlunerinas Qpynkuus, e€ rpa- 4 (GyHKIUH; cIOCOOBI 3a/TaHUS
¢buk u cBoMicTBA byskun. opMynupoBaTh oOn-
IToBropenue u cucremMarusza- | 1 petenenus: odnacTu onpesene-
st HUs QYHKIUH, 00JIaCTH 3HAUe-
y4e0HOTO MaTepuaa Huii GynKimm, rpaduka dyHk-
UM, TMHEHHON (YHKIIUH, TTPs-
KontponbHas pabora Ne 6 1 MOif [IPOTIOPIHOHATEHOCTH.
«DyHKIHN Boiuucasimo 3Ha4eHue QyHKIUH
110 33JaHHOMY 3HAYEHUIO apry-
MeHTa. COCTaBJIATH TaOIHIIBI
3HaueHui pyHkuuu. CTpouthb
rpaduk GyHKINH, 3aJlaHHON
tabnnyHo. [To rpaduxy pyHk-
IIUH, SBJISIOILEHCS MOJIENbIO pe-
aJILHOTO TIPOIIecCca, ONPEEIIsATh
XapaKTepUCTUKH ITOTO Mpolec-
ca. CTpouTth rpapuk JMHEHHON
(GYHKIIMH U IPSMOM TTPOTIOPIIHO-
HabHOCTH. OMUCHIBATH CBOMCT-
Ba 3TUX (DYyHKIHIT
I'naea 4. CucreMsbl JUHEHHBIX 19 Ilpusooumsv npumepol. ypaBHe- 1,2,3,4,5,6,7

yPaBHEHUI
C ABYMS MEPEMEHHBIMH

HUS C JBYMS IIEPEMEHHBIMU; JIU-
HEWHOI'O YpPaBHEHUS C IBYMs I1e-
PEMEHHBIMU; CUCTEMBI IBYX JIH-
HEWHBIX YPaBHEHUH C JBYyMS IIe-
PEMEHHBIMU; PEAJIbHBIX IIPOLIEC-
COB, U1 KOTOPBIX YPABHEHHE C
JIBYMsI IIEPEMEHHBIMU UJIU CHUC-
TE€Ma YpaBHEHUH C ABYMs Iiepe-
MEHHBIMU SIBJIAFOTCSL MATEMaTHU-
YECKMMH MOJIETISIMH.
Omnpenenars, ABIAETCS U Napa
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Conep:kanue y4eOHOr0
MaTepHaJia

Homep
naparpa-
ha

XapakTepucTHKa OCHOBHBIX BU/10B

ACATCIbHOCTH YYCHHKA

(Ha ypoBHe y4eOHBIX JeilcTBHIl)

OcHOBHBIE Ha-
npaBJIeHUsI BOC-
nyuTaTeJIbHOM
JesITeJIbHOCTH

IloBTOpeHne 64

YHCeNl PeLICHUEM JIaHHOTO ypaB-
HEHUS C IBYMS IEPEMEHHBIMH.
Dopmynuposamo:

onpeodeieHus: PelIeHUs ypaBHe-
HUS C IBYMS IEPEMEHHBIMU; YTO
3HAYUT PELIUTh YPABHEHUE C
JByMsl IEpEMEHHBIMU; rpaduka
YpaBHEHHUS C ABYMs [IEPEMEH-
HBIMU; JINHEHHOTO YpaBHEHUS C
JBYMs IEPEMEHHBIMU; PELLICHUSI
CUCTEMBI YpaBHEHUI C IBYMsI
HIEPEMEHHBIMY;

c601icmea ypaBHEHUH C IByMS
HEePEMEHHBIMH.

Onucviéamy: CBOMCTBA TpaduKa
JMHEWHOTO ypaBHEHHUs B 3aBU-
CHUMOCTH OT 3Ha4eHUH K03 DHu-
LIUEHTOB, rpa)uuecKuii METO
pEIIEHUs] CUCTEMBI IBYX YpaBHe-
HUI ¢ ABYMsI IEpEeMEHHBIMU, Me-
TOJ1 [TO/ICTAHOBKU U METOJ CJIO0-
KEHMS JUIs PELICHUs] CUCTEMbI
JIBYX JINHEWHBIX YPAaBHEHUM C
JIByMsl IEPEMEHHBIMH.
Cmpoums TpaduK TUHEHHOTO
YPaBHEHHUS C ABYMs [IEPEMEH-
HbIMU. Pemats cuctemsl AByX
JIMHEUHBIX YPABHEHUH C ABYMs
MIEPEMEHHBIMH.

Pewamb TexcTOBBIE 33/]1a4H, B
KOTOPBIX CHCTEMA JABYX JINHEU-
HBIX YpaBHEHHH ¢ IByMs mepe-
MEHHBIMU SIBJISIETCS] MaTeMaTH-
4ECKOW MOJIETIBIO PEATILHOTO
npolecca, U UHTEPIPETUPOBATh
pE3yJIbTaT PELICHHS CHCTEMBI

8 ki1ace

Copepxxanue ydyeOHOTo

Homep
naparpaga

OcHOBHBIE HA-

XapakTepucTHKA OCHOBHBIX BH- NpaBJeHust
JA0B 1eITeJIbHOCTH YYeHHKA

BOCIIUTATEC/Ib-

MaTepuaia . . "
(Ha ypoBHe y4eOHBbIX A€l CTBHIA) HOM JesiTe/Ib-
HOCTH

I'nasa 1. PanuoHajibHble BbIPAKEHUs 42 Pacnosznasams nienvie pa- 1,2,3,4,5,6,7

HMOHAJIbHBIEC BBIPAKCHUS
1 PanmonansHbie 1pobu LI P ’

JTpOOHBIE palliOHATBHBIC

2 OCHOBHOE CBOMCTBO paliMOHAIBLHOMN 4

16




_g_ OcHOBHBIE Ha-
& XapakTepucTHKA OCHOBHBIX BH- npaBjeHust
S = Coaep:xanue yue0HOro
z = MATepHaNa J0B J1eITeJIbHOCTH YYeHHKA BOCIIUTATEIb-
=== P (Ha ypoBHe yueOHBIX JeiicTBHI) HOM J1esiTe/Ib-

= HOCTH

apodu BBIPKCHHUSI, IPUBOIUTH
IPUMEPHI TAKUX BhIpaXe-
3 Ciio’)eHne ¥ BBIYMTaHUE PallMOHAIb- 4 p N p p
N HUl. Dopmyruposamsv: o
HBIX JIpoOel ¢ 0OIMHAKOBBIMH 3HAMEHA-
npeoenenuss; paluoHaIbHO-
TeISIMU
T'O BBIPQXCHHUS, IOMTYCTH-
4 CnoxeHue ¥ BhIYUTAHUE PAIllMOHAIIb- 7 MBIX 3HAUEHUH IIEPEMEH-
HBIX /:[po6el71 C pa3sHbIMH 3HAMCHATCIIA- HOI71, TOXXJICCTBEHHO PaBHBIX
MU BBIPAKEHUH, TOXKIECTBA,
Kontponbnas padorta Ne 1 «OcHoBHOe | 1 PaBHOCHJIBHBIX ypaBHCHHH,
CBOMCTBO po6u. ClOKEHHE U BHIYH- patMOHaJIPHOTO ypaBHCHHA,
TaHHe JIpoOel ¢ pa3HbIMHU 3HAMEHATE- CTCIICHN C HYJICBBIM IIOKa-
JISIMED 3aTeJIEM, CTCIICHHU C ICIbIM
OTPHUIIATEIILHBIM TTOKa3aTe-
5 YMHOXEHUE U JACJICHUE PallMOHAIBHBIX | O JIEM, CTAHJAPTHOTO BH/IA
npobeii. Bo3BeneHne pannoHaabHOM qrca, 06PaTHOM IPOIop-
Jpo0OH B CTETICHD LIMOHAILHOCTH, CEOUCMEA.
6 ToxnecTBeHHbIe peoOpa3oBanus pa- | 10 OCHOBHO€ CBOMCTBO palno-
LMOHAJIBHBIX BBIPAKECHHUN HAJILHOM JIpOOH, CBOHCTBA
CTEIICHH C IEJIbIM II0Ka3a-
KonTponbnas padorta Ne 2 «YMHOH(G—U 1 TeJIeM, ypaBHEHUH, QyHK-
HUE ¥ JICJICHUE PAIllHOHATBHBIX TPOOCH. K
Bo3Benenue panroHanbHON Apoou B ouu y = . npaeuia: ClIo-
CTEIICHb»
KEHUSI, BBIYUTAHUS, YMHO-
7 PaBHOCWIIBHBIE ypaBHEHUS. 4 KEHUS, IeTICHUs APOOeii,
PanvonansHble ypaBHEHUS BO3BEJICHUS IpOOU B CTe-
TI€Hb; YCIOBHE PABEHCTBA
8 CremneHb C 1eJbIM OTPUIIATEIBHBIM 1O~ | 5
poOH HYIIIO.
KazaTelieM .
Jlokazvieamv CBONCTBA
9 CBoJiCTBa CTEIEHN C IEILIM II0Ka3aTre- | 6 CTEIEHU C 1[EJIBIM IT0Ka3a-
JIeM teneM.  Onucvigamo Tpa-
10 Dysipmst Ku e rpacui 4 (I)I/I‘ICCKI/II/IVMGTOI[ pelIeHus
X ypaBHEHUH C OJTHOM TIepe-
N MEHHOH. [lpumenamsv oc-
Kontponbnas padora Ne 3 «Coiictea | 1 P

CTCIICHU C LICJIBIM ITOKa3aTCICM»

HOBHO€ CBOMCTBO palto-
HaJIbHOW ApOOU NSl COKpa-
LIEHUsI U TpeoOpa3oBaHus
npob6eii. [TpuBoauTh 1podu
K HOBOMY (00111eMYy) 3HaMe-
Hatemo. Haxoaute cymmy,
Pa3HOCTb, MPOU3BEACHUE U
yacTHoe ApoOeil. Brimosn-
HSITh TOXXJIECTBEHHBIE TIpe-
o0pa3oBaHMs palMoHalb-
HBIX BBIpaXeHUU. Pewams
ypaBHEHHUS C IEPEMEHHOM B
3HaMEHarese Ipo-

ou. Ilpumemnsimo CBOWCTBA
CTETIEHH C IeJIbIM MTOKa3a-
TeJIeM JITs TpeoOpa3oBaHMs
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_g_ OcHOBHBIE Ha-
& XapakTepucTHKA OCHOBHBIX BH- npaBjeHust
S = Coaep:xanue yue0HOro
z = MATepHaNa J0B J1eITeJIbHOCTH YYeHHKA BOCIIUTATEIb-
=== P (Ha ypoBHe yueOHBIX JeiicTBHI) HOM J1esiTe/Ib-

= HOCTH

BbIpAXEHUUN. 3anucvieamb
YHUClia B CTAHIAPTHOM BHU-
ne. Buinoanams nocTpoe-
HUE U YTeHUEe rpaduka
k
GyHKIMH Y = —
n
I'naea 2. KBaapaTHbie KOPHH. 30 Onucviéams: TIOHITHE 1,2,3,4,5,6,7
JleiicTBUTEILHBIE UM CJIA MHO’KECTBA, DJICMEHTA
N MHO>KECTBa, CIIOCOOBI 3a/1a-
11 Oynkums Y = X° 1 eé rpaduk > A
HHSI MHOXECTB; MHOXECTBO
12 KBagpartHbie kopHU. Apudmernueckuil | 4 HATYpaJbHbIX YHMCEIl, MHO-
KBaJIPaTHBIA KOPEHb JKECTBO IIEJIBIX YUCEI, MHO-
13 MHOECTBO U €r0 JIEMEHTEI 2 KECTBO paHHOHam’IEHX -
ceJl, MHOXKECTBO JICHCTBHU-
14 [TonmuoO)ecTBO. Onepanuu Haj MHO- 2 TeIBHBIX YHCEN U CBS3H
JKCCTBAMU MEX]ly 3TUMHU YHCIOBBIMU
15 YncioBsle MHOKECTBA 3 MHOIKCCTBaMH, CBA3b MEK-
- Iy OECKOHEUHBIMH JIECS-
16 CBoiicTBa apu(pMeTHUECKOro KBaapar- | 5 THYHBIMH APOGAMHU 1 pa-
HOrO KOpHA LIMOHAJILHBIMH, HPPALIUO-
17 ToxaecTBeHHBIC TPpeOoOpa3oOBaHus BbI- | 7 HaJIbHbIMU YK CJIAMU.
paKEeHUI, COJIEPIKAIIIIX Pacnosnasams panmonaib-
KBaJIpaTHbIE KOPHU HBIC U UppallOHAJIbHBIC
yucna. [IpuBoauTs npume-
18 3 PBI palliOHATBHBIX YUCEN U
OyHKIUA Y = \/; u e€ rpadux HppaluoHaIbHbIX YUCEIL.
3anucviéams ¢ TTOMOIIBIO
Kontponbnas padota Ne 4 «KBagpart- 1

HBIE KOPHH.
JlelicTBUTEbHBIC YHCTIA»

(hopMyI cBOMCTBA IeHCTBUN
C IeHiCTBUTEIBHBIMU YHC-
JaMH.

Dopmynuposamy:
onpeodenenus: KBaApaTHOTO
KOpHS U3 uucia, apudme-
TUYECKOTO KBaJPaTHOTO
KOPHS U3 YKcia, paBHBIX
MHO’KECTB, [IOJJMHOKECTBA,
repeceyeHusi MHOXKECTB,
00bETUHEHNSI MHOXKECTB;
ceoticmea. GyHKIIUN Y = X2,
apu(MeTHYECKOro KBa/I-
paTHOro KOpHs, pyHKINN
y=vx.

Jloka3zvleams CBOMCTBA
apu(MeTHUECKOro KBa/I-
paTHOrO KOPHSI.

Cmpoums Tpaduxu QpyHK-
i y = X’ y=x.
[IpumensTs moustue apud-
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Homep
naparpadga

Conep:kanue y4eOHOr0
MaTepHaJia

XapakTepucTHKA OCHOBHBIX BH-

A0B 1€ATECJIbHOCTH YYCHHKA

(Ha ypoBHe yueOHBIX JeiicTBHI)

OcHOBHBIE Ha-
npaBjeHust
BOCIIUTATEIb-
HOM JeATeb-
HOCTH

METHUYECKOTO KBaJPATHOIO
KOpHS JJIsl BBIYUCIICHUS
3HAYEHUU BBIPAKCHUH.
Ynpowame BbIpaxeHus.
Pemate ypaBuenus. Cpas-
HUBaTh 3HAYEHUS BBIpaXKE-
HUM. BeImosHSTE MpeoOpa-
30BaHUE BBIPAXKEHUN C
IPUMEHEHUEM BbIHECEHHUS
MHO>KUTEJNS U3-110]] 3HaKa
KOpH$1, BHECEHUE MHOXUTE-
JIsl TIO/1 3HaK KOpHs. Beimou-
HSTh OCBOOOXKICHHE OT UP-
palMOHaIbHOCTU B 3HaAMe-
HaTene ApoOu, aHaIIU3 COo-
OTHOUIEHU MEXKY YUCIIO-
BBIMU MHO>XECTBAaMU U UX
3JIeMEHTaMu

TI'naea

3. KBaapaTrHble ypaBHeHH s

36

19

KBanparnsle ypaBHeHus. Pemenue He-
ITOJIHBIX KBAJPAaTHBIX YPaBHEHUMN

20

dopmysa KopHel KBapaTHOTO ypaB-
HEHUS

21

Teopema Buera

KontponsHas pabora Ne 5 «Pemenune
KBaJPAaTHBIX YPaBHEHUI»

22

KBanpathslii TpéxuiieH

23

Pewenne ypaBHEeHUH, KOTOPBIE CBO-
JATCA K KBaJPaTHBIM YPABHEHUSAM

24

PanmonaneHble ypaBHEHUS Kak Mare-
MAaTUYECKHE MOJICNIH PEAJIbHBIX CUTYa-
197071

KonrtponsHas padora Ne 6 «Pauuo-
HaJbHbIE YpaBHEHUS Kak MaTeMaTHue-
CKHE€ MOJIENH PEAJIBHBIX CUTYaLUi»

Pacnosnasame n npuBo-
JUTh IPUMEPBI KBaIPATHBIX
yYpaBHEHUI pa3INYHBIX BU-
J0B (TIOJIHBIX, HETIOJIHBIX,
IpUBEIEHHBIX ), KBaJpaT-
HBIX TPEXUJICHOB.
Onucvieamsb B 00111€M BUJE
pellIeHNE HETIOIHBIX KB -
PaTHBIX YpPaBHEHUM.
Dopmynuposamy:
onpeoeieHus: ypaBHEHUS
NIEPBOM CTETIEHHU, KBaIpaT-
HOTO YpaBHEHHMsI; KBaJpaT-
HOT'0 TPEXUIECHA, TUCKPHU-
MHUHaHTa KBaJpaTHOTO
YPaBHEHUS

W KBaJPaTHOTO TPEXUJICHA,
KOPHsI KBaJpaTHOTO TPEX-
yjieHa; OMKBaIPaTHOTO
YPaBHEHUS;

c6801icmea KBaIpaTHOTO
TPEXUJICHA,;

meopemy Buera u obpart-
HYIO €l TEOpEMY.
3anucvieams 1 JOKa3bIBAThH
(bopmyiy KOpHEH KBapat-
HOro ypaBHeHus. Mccneno-
BaTh KOJIMYECTBO KOPHEHN
KBa/IpaTHOT'O YpaBHEHUS B
3aBHCHMOCTH OT 3HaKa ero
JUCKPUMHUHAHTA.

1,2,3,4,5,6,7
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_g_ OcHOBHBIE Ha-
& XapakTepucTHKA OCHOBHBIX BH- npaBJIeHUs
S = Coaep:xanue yue0HOro
z = MATepHaNa J0B J1eITeJIbHOCTH YYeHHKA BOCIIUTATE/b-
=== P (Ha ypoBHe yueOHBIX JeiicTBHI) HOM J1esiTe/Ib-

= HOCTH

Llokazvlieamv meopemoi.
Buera (npsmyro u oOpat-
HYI0), O pa3JI0XKEeHUHU KBaJ-
paTHOTO TPEXUICHA HA
MHOKUTENH, O CBOMCTBE
KBaJpPaTHOr0 TPEXWICHA

C OTPULIATEIbHBIM JUCKPH-
MHUHAHTOM.

Onucvieams Ha IpUMEPAX
METOJ, 3aMEHBI [IEPEMEHHOU
JUISl PEILIEHUS] yPaBHEHUM.
Haxooums xopHU KBasIpaT-
HBIX YPaBHEHUH pa3Iu4HbIX
BUJIOB. [IpumensaTs Teopemy
Buera u o6partHyto eii Teo-
peMy. BeimonHATs pasiio-
KEHHE KBaJpaTHOTO TPEX-
yiIeHa Ha MHOxuTenu. Ha-
XOJUTh KOPHU YPaBHEHMUI,
KOTOPBIE CBOASATCS K KBaJl-
patHbIM. COCTaBIATh KBaJ-
paTHbIE ypaBHEHUS U ypaB-
HEHUS, CBOJAIIMECS K KBaJ-
PaTHBIM, SBJISAIOLINECS Ma-
TEMaTUYECKUMH MOJIEIISIMU
peanbHBIX CUTyaIui

IloBTOpEHUE U cCcTEMATH3ALIUS 1,2,3,4,5,6,7

y4eO0HOro MaTepuasa

YrpakHeHus I TOBTOpPEeHUS Kypca 8 kimacca | 8

KonTtponbHast pabora Ne 7 1
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9 kjaacce

Homep
naparpa-

dha

Coaepsxanue yueOHOT0o

XapakTepucTHKa OCHOBHBIX BH/10B

ACATCIbHOCTH YYCHHKA

OcHOBHBbIE HANIPaB-

JICHUA BOCIIUTA-

mMarepuaia . . TeJIbHOM /1esiTeJIb-
(Ha ypoBHe y4eOHBIX JeilcTBHIl)
HOCT

I'nasa 1. HepaBeHcTBa 20 Pacnosznasamo 1 npuBOIUTH 1,2,3,4,5,6,7

1 YucnoBble HEPABEHCTBA 3 TPUMEPBI HHUCIIOBBIX HEpa-

BEHCTB, HEPABEHCTB C IIEPEMEH-

2 OcHoBHbIE CBOWCTBA Ui~ | 2 HBIMH, JIMHEHHBIX HEPABEHCTB C
CJIOBBIX HEPABCHCTB OJIHOM MEePEMEHHOM, TBOMHBIX

3 CrnoxeHnue 1 yMHOXKeHUE | 3 HCPaBCHCTB.

YHCIIOBBIX HEPABEHCTB. Dopmynuposans:

OlLlcHHBAHHE 3HAYCHHA onpeoeieHus: CpaBHEHUS JIBYX

BBIDAKEHHS HHCEI, PELICHHS HEPABEHCTBA C
OJTHOW TIEPEMEHHOM, PABHOCHJIb-

4 Hepasencrsa ¢ onmoii me- | 1 HBIX HEPABEHCTB, PEIICHUS CUC-
PEeMEHHOM TE€MBI HEPABEHCTB C OJIHOM I1e-

5 Peluenne HepaBEHCTB C 5 PEMEHHOM, obacT onpexaere-
OJTHO¥ mepemMeHHou. Yu- HISL BEIDXKCHIA,

CIIOBBIE IPOMEKYTKH c6olicmea YUCIOBBIX Hepa-
- BEHCTB, CIIO)KEHUS M YMHOKCHUS

6 Cucremsl JMHEHHEIX He- 5 YHCIIOBBIX HEPABEHCTB
PABCHCTB C OZIHOM TIepe- Jlokazvieams: CBOWCTBA YHCIIO-
MCHHON BBIX HEPABEHCTB, TEOPEMBI O
KOHTpOJII)Haﬂ paGOTa Ne 1 1 CJIOKCHHH M YMHOXXCHHUHU YUCIIO-
«HepaBenctsa» BbIX HEPABCHCTB.

Pewams nuHeiHbIE HEPABEHCT-
Ba. 3aluChIBaTh PELICHUs Hepa-
BEHCTB U UX CHCTEM B BHJIC YH-
CJIOBBIX ITPOMEXYTKOB, 00BEIU-
HEHWSI, IepeceueHMs YUCITOBBIX
MIPOMEXYTKOB. Pemats cuctemy
HEPABEHCTB C OJHOW IEpEMEH-
HoOM. O1leHnBaTh 3HAYEHHE BbI-
paxxenus. M3o0paxarb Ha KOOp-
JMHATHOW MPSIMOM 3a/IaHHBIE
HEpaBEHCTBAMHU YHCIIOBBIE MTPO-
MEXYTKH

I'naga 2. KBagpaTuunas QyHK- 30 Onucvigams IOHATHE QYHKIUN 1,2,3,4,5,6,7

nus KaK MpaBwJia, YCTaHABIIMBAIOIIE-

7 IosTopenne 1 pacmmpe- | 3 'O CBSI3b MEXKAY 3JIEMEHTaMH
HUE CBEeIeHUH 0 PyHKIHU ABYX MHOMKCCTB.

Dopmynuposamu.:

8 CaoiicTBa QyHKIMH 3 onpedenenus.; Ay (yHKINK;

9 Kaxk mocTponTs rpaduk 2 MIPOMEKYTKOB 3HAKOTIOCTOSHCT-
byrxman y = Kf(x), ecm Ba (bymv(unn; (l)yHKIII/IE/I, BO3pac-
W3BeCTEH rpaduK (hyHK- TaroLEN (y6LIBaIOIJ_ICI/IU) Ha MHO-
man Y = f(x) KECTBE; KBaJAPaTUUHON PyHK-

LIUH; KBa/IPAaTHOTO HEPABEHCTBA,

10 Kak moctpouts rpaduku 3

byuxmmii y = f(x) + b
uy = f(x + a), ecu uzBec-
TeH rpaduk QyHKUIUU Y =

f(x)

ceoticmea KBaJ[paTUYHOU (PyHK-
INH;

npaguna MOCTPOSHUs rpapuKoB
(GyHKIMH ¢ TOMOIIBIO ITpeodpa-
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OcHoBHbBIE HaNpaB-

1
g 5 XapakTepucTHKA OCHOBHBIX BH/I0B
S &' g Conepkanue yuedHoro JIEHHSI BOCIIUTA-
Z s .8 AeATeJIbHOCTH YYeHHKA .
=3 MaTepHaja . . TeJIbHOI esiTeb-
== (Ha ypoBHe y4eOHBIX AelCTBHI)
= HOCT
11 KBanparnunas pyHkmus, |5 3oBanuit Buaa f(xX) — f(x)+a;
e€ rpaduK U CBOHCTBA f(xX) — fix + a); f(X) — kf(x).
Cmpoums rpaduku KIIUi C
Kontposbnast padora Ne 2 | 1 P padp byn 1
MOMOIIIBIO TIPe0Opa30BaHuUil BH-
«KBanparnuynas ¢pyHKums, '
5 » na f(x) — f(x)+ a;
e€ rpaduk U CBOHCTBa» )
f(x) = f(x + a); f(X) — kf(x).
12 Pemenue kBaapaTHeIX HE- | 5 Cmpoums TpaduK KBaJApaTHY- 1,2,3,4,5,6,7
PaBEHCTB Ho# ¢ynkumu. [To rpaduxy
13 CucreMbl ypaBHEHUH ¢ ) KBaZpaTHIHON (bysxmmm onuce-
JBYMS! TTepCMEHHBIMH BaTh €€ CBOICTBA.
Onucvleams CXeMaTUIHOE pac-
14 Pemenne 3azau 4 TMOJIOYKEHHUE TTapaboJIbl OTHOCH-
C IOMOUIBIO CUCTEM ypaB- TEJILHO OCH a0CLIMCC B 3aBHCH-
HCHUH BTOPOH CTCIICHH MOCTH OT 3HaKa CTapIuiero Ko-
Koutposbhas pabora Ne 3 | 1 ¢ dunmeHTa U TUCKPUMUHAHTA
«KBajapaTHbie HEPABCHCT- COOTBCTCTBYIOIICTO KBAIPATHO-
Ba. CHCTEMBI ypaBHEHUI C 'O TpEXHIICHA.
JIBYMS! [IEpEMEHHBIMI Pewamb kBaipaTHbIC HEpABEH-
CTBa, UCIIOJIb3YS CXEMY PacIo-
JIOXKEHHS TTapabOoITbl OTHOCH-
TEJILHO OCH abcIuce.
Onucwviéams rpapuuecKkuii Me-
TOJT PEIICHUS] CHCTEMBI IBYX
YpaBHEHHIA C IBYMsI ITEPEMEH-
HBIMH, METO/]T TIOJICTAHOBKH 1
METO/I CJIOKEHHUSI JIJIsl pEIICHUS
CUCTEMBI JIBYX YPaBHCHHM C
JBYMsI IEPEMEHHBIMU, OJTHO U3
KOTOPBIX HE SIBISICTCS JTMHCH-
HBIM.
Pewamb TexcToBbIC 33724H, B
KOTOPBIX CUCTEMA JIBYX ypaBHE-
HUH C IBYMS TIEpEMEHHBIMH SIB-
JIIeTCI MaTeEMaTHYECKOI Moie-
JIbIO pPEaIbHOTO IpoIecca,
Y UHTEPIIPETHPOBATH PE3YJIbTAT
pEIIeHUs CUCTEMBI
I'nasa 3. DneMeHTHI NPUKJIATHOM 21
MaTeMaTHKH
15 MaremaTrueckoe MoJie- 3 IIpusooums npumepul.
JTUPOBAHUE MaTeMaTHYeCKUX MOJIEen pe-
< QJIHBIX CUTYaIUI; IPUKJIAHBIX
16 [TporieHTHBIE PacYETHI 3 yauui, mp Al
3aJ1a9; MPUOIMKEHHBIX BEJIMYHH;
17 [pubnrKEHHBIE BBIYKC- 2 WCIOJIb30BAHNS KOMOMHATOPHBIX
JICHUSA IpaBUJI CYMMBEI U IIPOM3BCIACHUS,
18 OCHOBHBIE TIPABHIA KOM- | 3 CIIy4aifHbIX COOBITH, BKIIIOUAs

OMHATOPUKU

AOCTOBCPHEBIC U HEBO3MOXKHEIC
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OcHoBHbBIE HaNpaB-

1
o) g Conep:xanue yueOHOro XapaKTepHCTHKA OCHOBHLIX BUJ0B JICHHS BOCIIUTA
- & =
248 P y AeSITETbHOCTH YUYeHHKA .
=¥ MaTepHaja . . TeJIbHOI esiTeb-
== (Ha ypoBHe y4eOHBIX AelCTBHI)
= HOCT
19 YacToTa 1 BEpOSITHOCTh COOBITHS; OIIBITOB C PAaBHOBEPO-
b
CIIy4aifHOTO COOBITHS STHBIMU UCXOJIAMH; IIPEIICTAB-
b
JICHHSI CTATUCTUYECKHUX JaHHBIX
20 Knaccuueckoe onpenene-
HHE BepOATHOCTH B BUjIC TaOJIHII, AUarpamm, rpa-
(hMKOB; UCIIOJIL30BAHUS BEPOST-
21 HavanbHble cBeeHUS HOCTHBIX CBOMCTB OKPYKAOIHX

O CTaTUCTHUKC

KoHntposbnas padora Ne 4
«2neMeHTHI MPUKIIATHON
MaTeMaTHKN

SIBJICHU.

Dopmynuposams:

onpeodenenus: abCOMOTHON TI0-
IPELIHOCTH, OTHOCUTEIBHOM TO-
I'PELIHOCTH, IOCTOBEPHOIO CO-
OBITHS, HEBO3MOKHOI'O COOBITHS;
KJIACCUYECKOE OIpe/iesIEeHuE Be-
POSITHOCTH;

npaeuna: KOMOMHATOpPHOE Ipa-
BUJIO CyMMBbI, KOMOMHATOPHOE
MIPaBWJIO MPOU3BEICHUS.
Onucwviéams 3Talbl pelIeHUs
MIPUKJIATHOM 3a7a4H.

[TosicHaTh 1 3anuchIBaTH Qop-
MYJ1y CJIOKHBIX ITPOLIEHTOB.
IIpoBOOUTH IPOIIEHTHRIE pacyé-
ThI C UCIIOJIb30BAHUEM CIIO’KHBIX
MIPOLIEHTOB.

Haxooums TOuHOCTH IPUOITH-
KeHHUs 1o Tabauie NpuoIKEH-
HBIX 3HAYCHUM BeJMunHbL. Hc-
MI0JIb30BaTh Pa3InYHbIE (HOPMBI
3amucy MpUOTMKEHHOTO 3HAYE-
HUS BenU4rHbl. OLIeHUBaTh
NpUOIMKEHHOE 3HAUEHNE BEIH-
YUHBIL.

1Ipo6ooums ONBITHI CO CIyYaii-
HbIMH Ucxojamu. [1oscHATE U
3aMuchIBaTh POPMYITy HaXOXK/le-
HUS 9aCTOTHI CIIy4aiHOTO COOBI-
TUs1. ONUCHIBAaTh CTaTHCTUYE-
CKYIO OLIEHKY BE€POSITHOCTH CIIy-
yaiiHoro coosIThsa. Haxoanrhb
BEPOATHOCTH CITy4alfHOTO COObI-
THUS B OIBITaX C PaBHOBEPOSAT-
HBIMH UCXOJIaMHU.

Onucvieams 3Talbl CTAaTUCTHYE-
ckoro uccnenoBanus. OpopMm-
JATh UH(GOPMAIIHIO B BUJE Ta0-
Ul U quarpamm. M3BiekaTth
nH(MOPMALIHIO U3 TaOJIHII U AHa-
rpamMM. Haxoauts v mpuBOIUTH
IIPUMEPBI UCIIOJIB30BAHUS CTATH-
CTHUUYECKUX XapaKTEPUCTUK CO-
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Homep
naparpa-

da

Conep:xkanue y4eOHOTO
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BH/I0B

ACATECJIbHOCTH YYCHHKA

(Ha ypoBHe y4eOHBIX AelCTBHI)

OcHoBHbBIE HaNpaB-
JIeHHs BOCIIMTA-
TeJbHOM AesATe/lb-
HOCT

BOKYITHOCTH JIaHHBIX: CpeJIHEE
3HaYeHHe, MOJa, pa3Max, Me-
JIiaHa BBIOOPKHU

I'naea 4. UYnciaoBbie mocjieqoBa-
TeJIbHOCTH

19

22

YucnoBble mociie 0Ba-
TEJILHOCTU

23

Apudmerndeckas npo-
rpeccust

24

CymMa N nepBbIX YWICHOB
apu@meTnyecKoil npo-
rpeccuu

25

I'eomeTpuueckas nporpec-
cus

26

CymMa N nepBbIX YIEHOB
reoMeTpUYECcKOi mporpec-
cuu

27

Cymma O0eckOHEe4HOH reo-
METPHYECKOH MPOTPEcCHH,
y KoTopo#t | q | <1

KoHntposbnas padora Ne 5
«YucnoBEIe TOCIEN0BA-
TEIBbHOCTH

IIpusooums npumepul.: IOCIENO-
BaTEIbHOCTEH; YUCIOBBIX I10-
clIeOBaTEIbHOCTEH, B YaCTHO-
CTH apu(pMETUUYECKON U TeOMET-
PHUYECKOM IIPOTPECCHI; UCTIOIb-
30BaHUs MOCIEA0BATEIbLHOCTEN
B pEAJIbHOM JKU3HH; 3a]1a4, B KO-
TOPBIX PACCMaTPUBAIOTCS CYMMBI
¢ OECKOHEYHBIM YUCJIOM Cllarae-
MBIX.

Onucvieams: IOHITHE MOCIIEN0-
BaTEIbHOCTH, YICHA MOCIIeI0Ba-
TEJILHOCTH, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEILHOCTH.
Buvruucnams unensl nocienona-
TENBHOCTH, 3a/1aHHON (popmyron
N-ro 4ieHa WIu PEKYPPEHTHO.
Dopmynuposamn:

onpeodenenus: apuPpMeTHIECKOn
MIPOrPeCCUu, reOMETPUIECKON
MIPOTPECCHUU;

C6801icmea 4IEeHOB T€OMEeTpruye-
CKOI 1 apupMeTHIECKON Ipo-
IPECCHIA.

3aoasams apuPMETUIECKYIO U
T€OMETPUUYECKYIO MPOrPECCUN
PEKYPPEHTHO.

3anucvieams u noscuame hHop-
MyJIbl 001IIeT0 YieHa apudmMeTn-
YECKOU U TEOMETPUUECKOU IPO-
IPECCHIA.

3anucvieams U dokazvleamy.
(hopMyITbl CYMMBI N EPBBIX
YJIEHOB apu(PMETUIECKOU U T€0-
METPUYECKOM TIporpeccuii; ¢hop-
MYJIbl, BEIPA)KAIOIINE CBOMCTBA
YJIEHOB apu(PMETUIECKOH U Teo-
METPUYECKOMN MPOTPECCUM.
Buviyucnams cymmy 6eckoHeu-
HOW F€OMETPUYECKOUN Iporpec-
cuu, y kotopoit | q | < 1. [Ipex-
CTaBJIATH OECKOHEUHBIE MTEPHO-
JTUYECKUE TPOOHr B BHJIE OOBIK-
HOBEHHBIX JIpo0eii.

1,2,3,4,5,6,7

HOBTOpeHl/Ie U cucreMmaTu3lanusa
y4eOHOro marepuajia

13
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Conep:xkanue y4eOHOTO
MaTepuaJa

Homep
naparpa-
da

XapakTepucTHKa OCHOBHBIX BH10B
AesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

OcHoBHbBIE HaNpaB-
JIeHHs BOCIIMTA-
TeJbHOM AesATe/lb-
HOCT

BxonHoe noBTopenue

VYrpaxHeHust [isi TOBTOPEHUS
Kypca 9 kiacca

KonrponsHas padora Ne 6
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