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Il1anupyeMble pe3yJibTaThl OCBOCHHUS COJAEPKAHUS KYpCa

CraHIapT yCcTaHaBIMBaeT TPEOOBAHUS K pe3ysibTaTaM OCBOCHHS OOYYaIOIIMMHUCS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHMs:

JMYHOCTHBIM, BKJIIOYAIONIMM TOTOBHOCTH M CHOCOOHOCTh OOYYalOMmMXCSl K CaMOPa3BUTHIO U JIMYHOCTHOMY CaMOOIPEICIICHHIO,
C(bOpMI/IpOBaHHOCTB nx MOTUBallUM K O6y‘IeHI/IIO )41 HeHeHaHpaBHeHHOﬁ I0O3HABaTEIbHOU JACATCIIbPHOCTH, CHCTCMbI 3HAUMMBIX COLUAJIBHBIX H
MEKJIMYHOCTHBIX OTHOIICHHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKAIOIIUX JINYHOCTHBIC U TPAXKIAHCKHE TIO3UIMU B IESITEIBHOCTH, COLUATIbHbIC
KOMIICTCHI WU, IPABOCO3HAHUC, CHOCO6HOCTB CTaBUTH LCIIU U CTPOUTH JKU3HCHHBIC IJIAHBI, CHOCOGHOCTB K OCO3HAHHIO pOCCHﬁCKOﬁ NACHTUYHOCTHU B

MOJIUKYJIBTYPHOM COLILYME;

MeTaNnpeaAMETHBIM, BKIIOYAIOIINM OCBOCHHBIC O6y‘-Ia}OH.[I/IMI/ICH MEXIIPEAMETHBIE TIOHATHUSA W YHUBCPCAJIBHBIC y‘-IC6HBIe HCﬁCTBHH (pCFyH}ITI/IBHBIe, IIO3HAaBaTCJIbHBIC,
KOMMyHI/IKaTI/IBHble), CIIOCOOHOCTh MX HCIIOJIB30BaHHUSI B y‘{G6HOI>i, MO3HABAaTEIIFHON W COHHaHBHOﬁ MPAKTUKE, CaMOCTOATCIIbBHOCTD IIJIAHUPOBAHUA U OCYHICCTBJICHUA yqeGHoﬁ
ACATCIBHOCTH U OpraHnu3anun yqe6H0r0 COTPpYAHHNYCCTBA € IeAaroraMu U CBEpCTHUKAMHU, TIOCTPOCHHUC PIH,I[PIBPI,Z[yaJ'IBHOfI O6paSOBaT€J'IBHOI7[ TPACKTOPHUHU;

NpeAMETHbIM, BKIIFOYAalOIIUM OCBOCHHBIC O6y‘IaIOLL[I/IMI/IC$[ B XOJAC M3YyUCHHA yqe6H0r0 npeamMeTa yMeHUA CHGHI/I(I)I/ILIGCKI/IC 1A ,I[aHHOﬁ HpeZ[MeTHOﬁ 06J'IaCTI/I, BHbI

JIESITeIPHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHSA B paMKaX y4eOHOTO MpeAMeTa, ero MpeoOpa3sOBaHUIO W MPUMEHCHHIO B yqeﬁHLIX, yT-Ie6HO-HpOGKTHI>IX n COIMaJIbHO-

HpOCKTHBIX CI/ITyaHI/IHX, (I)OpMI/IpOBaHI/Ie HAy4YHOro THIla MBINUICHUA, HAYyYHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ O KIIOYCBBIX TCOpHAX, THUIIAX U BHAAX OTHOMGHHﬁ, BJIaaACHHUC Haquoﬁ
TepMHHOJ’IOFHeﬁ, KIIFOYCBBIMH MMOHATUAMU, MCTOAAMH 1 IIPUCMAMU.

IIporpamma 1o3BoJIsieT 10OMBATBHCS CIEAYIOIIUX PE3yJbTaTOB OCBOCHMsI 0Opa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMS:
JInuHOCTHBIE pe3yIbTaThl 0CBOEHHUSsI 00Pa30BaTeIbHON NPOrPaAMMBI:
1) BocmUTaHHE POCCHHCKOI IpaykIaHCKOW MICHTHYHOCTH: NATPUOTH3MA, yBakeHHs1 K OTEYeCTBY; OCO3HAHHE CBOCH dTHUYECKOI MPUHAIICIKHOCTH,
3HaHUE UCTOPUH, A3bIKA, KYJIBTYPbI CBOETO HApOJa Ha IPUMEPE COACPKAHUS TEKCTOBBIX 3a/1a4;
2) hopMUpOBaHKHE OTBETCTBEHHOI'O OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYAMOUIMXCS K CAMOPAa3BHTHIO U CaMOOOPa30BaHHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHIO U MO3HAHWIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHUIO JNajbHEHIlIed MHIUBUAYaIbHOW TPAEGKTOPUU OOpa3oBaHUS Ha
0a3e OpHEHTHPOBKH B MHpe mpodeccuil U npodecCHOHAIBHBIX MPEANOYTEeHHH, ¢ y4ETOM YCTOWYMBBIX IMO3HABATEIbHBIX MHTEPECOB, a TAKXKE Ha
OCHOBE ()OPMUPOBAHHUS YBAKUTEILHOTO OTHOLLIEHUS K TPYy, Pa3BUTHS ONbITA YYaCTUS B COL[MAJIbHO 3HAUUMOM TPYIIE;
3) hopMupOBaHKHE OCO3HAHHOTO, YBOKHUTEIBLHOTO U JOOPOXKENATEIbHOIO OTHOLICHHS K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYIIBTYpE,
S3BIKY, BEPE, TPAXKIaHCKON MO3UIMH, K UCTOPUH, KYJIbTYPE, PEIUTHH, TPAJAULUAM; TOTOBHOCTU U CIIOCOOHOCTH BECTH JMUAJIOT C IPYTMMHU JIHOJAbMU U
JOCTUraTh B HEM B3aMMOIIOHUMAHUS;
4) oCBOEHHE COIMATBHBIX HOPM, IPABUII TIOBEICHHS, poJiei M GOpM COMAILHOMN JKU3HH B TPYIINAX U COOOIIECTBAX, BKIIFOYAsk B3POCIIBIC U COIHAIbHBIS
co0OIIeCTBa; y4acTUE B IIKOJILHOM CaMOYIIPABJICHUH U OOIECTBEHHOM KU3HH B MIpeesiaX BO3PACTHBIX KOMIIETEHIIHH;
5) pa3BUTHE MOPAIHLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEHICHUH MOPAJIbHBIX MPOOJIIEM HAa OCHOBE JIMYHOCTHOIO BBIOOpa, (HOpMHpOBaHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O NIOBEJICHNS, OCO3HAHHOT'O U OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM MTOCTYIIKaM;
6) popmMupoBaHrEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLICHUHM U COTPYIHHYECTBE CO CBEPCTHUKAMM, EThMH CTAPIIETro M MIIAJIIETO BO3pacTa,
B3pOCIIBIMH B IIpoliecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BaTENbCKOM, TBOPUECKOM U APYTHX BUAOB JIEATEIBHOCTH;
7) yMeHue SICHO, TOYHO, TPAaMOTHO M3JIaraThb CBOM MBICIHM B YCTHOM M NMHUCBMEHHOW peud, MOHUMAaTh CMBICI NOCTAaBJIEHHOW 3aJlauM, BbICTpauBaTh
apryMeHTaluI0, IPUBOJUTE IIPUMEPHI U KOHTPIIPUMEPHI;



8) mepBOHAYAIFHOE MPEJCTABICHUE O MAaTEMAaTHUECKOW HayKe KakK c(hepe YelIOBeUeCKOn e TeNbHOCTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAUUMOCTH IS
pa3sBUTHS LUBUIIN3ALIUY;

9) KPUTUYHOCTH MBILUICHHS, yMEHUE PACIIO3HABATH JJOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHNUS, OTJINYATh TUIIOTE3Y OT (paKTa;

10) kpeaTUBHOCTb MBILIUICHUS, UHUIIMATUBA, HAXOAYMBOCTh, AKTUBHOCTH IPH PEIIEHUH apu(PMETHUECKUX 3a/1a4;

11) ymeHue KOHTpOJIMpPOBaTh NPOLECC U PE3YIbTAT Y4EOHON MaTeMaTHYeCKON e TEIbHOCTH;

12) popmupoBaHue ciocOOHOCTH K 3MOLIMOHATIBHOMY BOCIIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a1a4, PELICHUH, pacCyXIeHUl;

13) dbopmupoBaHUe IICHHOCTH 370POBOTO U 0€30MaCHOTO 00pa3a KU3HHU;

14) oco3HaHue 3HAUYCHHSI CEMBHU B JKM3HU YEJIOBEKa M OOLIECTBA, IPUHSATHE LIEHHOCTH CEMEHHOMN KHU3HH, YBOKHUTEIBHOE M 3a00TIMBOE OTHOIICHUE K
YJIeHaM CBOEH CEMbU Yepe3 ydacThe BO BHEKJIACCHOU paboTe;

15) pa3BuTHE 3CTETUYECKOTO CO3HAHMUS, TBOPUYECKOI NESITEILHOCTH ICTETHYECKOTO XapaKTepa uepe3 BhITOJHEHUE TBOPYSCKHUX padoT

MeTanpeaMeTHbIe pe3yJIbTaThl 0CBOCHHS 00pa30BaTeJbHON MPOrPaMMbI:

1) yMeHHue caMOCTOSTENIBLHO ONPEICISATh LEIU CBOCro OOY4YCHHs, CTaBUTh U (popMynupoBaTh [uis ceOs HOBBIC 3a/1aud B yu€Oe M MO3HABATEIbHOM
NesTeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH II03HABATEIILHON J€STEIbHOCTH;

2) yMEHHUE CaAMOCTOSATEIILHO IUIAHMPOBATh MYTH OCTIIKCHHUS LIEJICi, B TOM YMCIIC alIbTCPHATHUBHBIC, OCO3HAHHO BBIOMpaTh HambOoiee 3 deKTHBHbIC
CIOCOOBI pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 3a/1a4;

3) yMEHUE COOTHOCUTH CBOM JCHUCTBHS C IUIAHUPYEMBIMH PE3YJIbTAaTaMH, OCYIIECTBIIATh KOHTPOJb CBOCH JCATEIBHOCTH B IMPOIECCE NOCTHKCHUS
pe3yibTara, OnpeAessaTh ClIocoObl IeHCTBUN B paMKax NMpeNIokKEeHHBIX YCIOBUIM M TpeOOBaHUM, KOPPEKTHUPOBATh CBOU JEMCTBUS B COOTBETCTBHHU C
W3MEHSIOIIENCS CUTYallUe;

4) yMeHHe OIIeHUBAaTh MPaBUJILHOCTh BBIMTOJHEHUS y4eOHOM 3ajauu, ee 00bEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;

5) BnaJieHue OCHOBaAaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPHHATHS PEUICHUH W OCYIIECTBICHUS OCO3HAHHOTO BhIOOpa B y4eOHOW W MO3HABATEIbHOM
NESITENIBHOCTH;

6) yMeHHE OMNpenensaTh MOHATH, CO3/aBaTh O0OOIICHHUS, YCTAaHABIMBATh AHAIOTHH, KIACCU(PHUIIMPOBATh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M
KPUTEPHH JUIs KJaccu(UKaIlMK, YCTaHABJINBATh PUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTh JIOTHUECKOE pacCyKACHUE, YMO3aKIIoueHHe (MHIyKTUBHOE,
JeNyKTUBHOE U IO aHAJOTHH) U JAENaTh BBIBOBL;

7) yMEHHE cO3/1aBaTh, IPUMEHATh U IPe0oOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIENTH M CXEMBI JUIs PeLIeHHs y4eOHBIX U MTO3HABATENIbHBIX 33/1a4;

8) cMBICITOBOE UTCHHE;

9) yMeHHE OpraHM30BBIBATH yYEOHOE COTPYAHUUYECTBO M COBMECTHYIO JCATEIBHOCTh C YYMTENEM M CBEPCTHHKAMH;, pabOTaTh MHAWBUIYATbHO U B
rpynne: HaxoIuTh oO0Ilee pelleHue M paspemars KOHQIMKTHI HAa OCHOBE COIJIAaCOBaHMS MO3MLIMNA W y4€Ta HHTEpecoB; (OpMyYIHpOBaTh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHEe OCO3HAHHO KCIIOJb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBHM C 3ajadell KOMMYHHKAI[MH JUIS BBIPAKCHHS CBOMX YYBCTB, MBICICH U
noTpeOHOCTEH; MIIaHUPOBAHUS U PETYIISALINN CBOEH IeATEIbHOCTH; BIIQJICHUE YCTHOM U MUCHbMEHHON Pedblo, MOHOJIOTHYECKOH KOHTEKCTHOM peyblo;
11) popMupoBaHue W pa3BUTHE KOMIICTEHTHOCTH B OOJACTH HCIOJIb30BaHHS HWHPOPMAIOHHO-KOMMYHHKAIMOHHBIX TexHoJorui (mamee MKT—
KOMIIETEHIINH );

12) nepBoHauaibHOE peCcTaBIeHHEe 00 UAESIX U METOJaX MaTeMaTUKHU Kak 00 YHUBEpPCAIbHOM SI3bIKE HAYKH U TEXHUKU;



13) pa3zButHe CriOCOOHOCTH BUAECTh MaTEMaTHUECKYIO 33/1auy B APYTUX JTUCHUIUIMHAX, B OKPYXKAIOUICH KU3HU;

14) ymeHue HaxXOOUTh B Pa3IMYHBIX HUCTOYHUKAX HH(POPMAIUIO, HEOOXOIUMYIO UIS pEIICHUS MaTeMaTHYeCKUX MpoOieM, W MPEICTaBIATh €€ B
MOHATHON (hopMe; TPUHUMATh PeUICHUE B YCIOBUAX HETOIHON 1 U30BITOYHON, TOUHOU U BEPOATHOCTHOM MH(OpMaLny;

15) yMeHue nNOHMMAaTh W UCIOJIb30BaTh MAaTEMATUYECKUE CPEIACTBA HAIJISAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W JAp.) I WIUIOCTPALUH,
MHTEpIpETAIH, ApryMEHTALUH;

16) ymeHune BBIABUTaTh TUIIOTE3bI IPU PELICHUN Y4eOHBIX 3a/1a4 U IOHUMaHUS HEOOXOIMMOCTH UX NPOBEPKHU;

17) noHuMaHue CYIIHOCTH alTOPUTMHUYECKUX MPEANHCAHUNA U YMEHUS ACHCTBOBATh B COOTBETCTBHUHU C MPEJIOKEHHBIM aITOPUTMOM;

18) ymeHue caMoCTOATEIbHO CTaBUTh 1I€JIU, BEIOUPATh U CO3AaBaTh aJrOPUTMBI JIJIs pelIeHUs] Y4eOHbIX MaTEeMaTHUECKUX MpodIIem;

19) cnocoOHOCTH TIAHUPOBATH U OCYIIECTBIISTH JESITEIHOCTD, HAIIPABICHHYIO Ha PEIICHHUE 3a/1a4 UCCIIEI0BATEILCKOTO XapaKTepa

IIpenmeTHble pe3yJibTAaThl 0CBOEHHSI 00Pa30BaTeIbHON NPOrPaMMbI:

1)

2)
3)

4)

5)
6)

7)
8)

yMEHHE paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPHUpPOBaHUE, U3BJICUCHHE HEOOXOAMMOW HMH(OPMAIMK), TOYHO U TPAMOTHO BBIPAXKAThH
CBOM MBICIH B YCTHOW M MHCbMEHHON peud, MPUMEHSSI MaTeMAaTUYECKYyI0 TEPMHHOJOTHIO M CHMBOJHKY, HUCIIOJIb30BATh Pa3lIUYHbIC S3BIKH
MaTEMaTHKH (CIIOBECHBIN, CHMBOJIMYCCKHIA, TpaUICCKuii), pa3BUTHE CIIOCOOHOCTH OOOCHOBBIBATH CYXKJICHUS, IIPOBOIUTH KilacCU(DHUKAIIHIIO;
BlIajicHHe 0a30BbIM TMOHATUHHBIM aNmapaToM: HMMETh MPEJACTaBICHHWE O YHCIe, ApOoOH, MpOleHTaX, (OPMUPOBAHUE MPEACTABICHUN O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MUPE U PA3JIMYHBIX CIIOCO0AX UX U3yUYCHUS,

YMEHHE BBINONHATH apu(PMeThyecKue npeoOpa3oBaHus PAllMOHAIBHBIX BBIPAKEHUN, MPUMEHITh UX AJI PEHICHHUs y4eOHBIX MaTEeMaTHYECKUX
3ajady;

MPAaBWJIBHO YMOTPEOISATh TEPMHUHBI, CBS3aHHBIE C PA3TUYHBIMU BHUJAMHU YHCENl U croco0aMu MX 3alucH: Iesoe, APOOHOE, Mepexol OT OJHOMN
(dhopMBI 3anucH K Ipyroil (Hampumep, MPOIEHTHI B BUJIE JIECATUYHON ApOOU; BBIACICHHUE 1IEJI0N YacTH M3 HENPaBUIBLHON APOOM); pemaTh TPU
OCHOBHBIE 33/1a4M Ha JpooH;

CpPaBHUBATh YHCIIA, YIOPSJAOYMBATH HAOOPHI 4YKCENl, MOHUMATh CBSI3b OTHOIICHHH «OOJBINE», «MEHBIIE» C PAaCIOJOKEHHEM TOUYeK Ha
KOOpJIMHATHOM MPAMOI; HAXOAUTH CpeiHee apu(METHIECKOe HECKOIBKUX YHCET;

BJIQJIETh HABBIKAMH BBIUMCIICHUS 110 (hOpMYJIaM, 3HaTh OCHOBHBIE €MHUITBI U3MEPEHUS U YMETh MIEPEUTH OT OAHUX €IUHUIl U3MEPEHHS K IPYTUM
B COOTBETCTBUU C YCIIOBUSIMU 33]1a4H;

HaxOJIUTh YUCJIOBBIC 3HAUCHHS] OYKBEHHBIX BBHIPAKECHHI;

YMEHUE NPUMEHSATh U3yYEHHBIE MOHATHS, pE3YyIbTaThl U METOABI IIPU PELICHUH 3a/1a4 U3 Pa3IMYHBIX Pa3/eNoB Kypca.



OCHOBHOE COJAEPKAHUE

I'nassl 1,4. Beipa:keHusi, To:knecTBa, ypaBHenus (14 yacos)
CraTucTHyecKue XapaKkTepucTHKH. (4 yaca)

YucnoBsle BhIpaXeHUs ¢ nepeMeHHbIMU. [IpocTeiiiue npeoOpa3oBaHus BelpakeHUM. YpaBHEHUE, KOPEHb ypaBHEHUs. JInHeliHoe ypaBHEHUE C
OJIHOM IIepeMEHHOM. Pemenne TeKCTOBBIX 3a/1a4 METOJIOM COCTABJICHUS! YPABHEHUM.

Heab: cucremaTu3upoBaTh U OOOOLIUTH CBEIEHMS O NPEOOpa3OBaHUAX aNreOpandecKUX BBIPAKEHUI M pEIIeHUWH YpaBHEHUH C OJHOU
IIEPEMEHHOM.

HepBaﬂ TEMa Kypca 7 Kiacca sBISIETCS CBA3YIOIIHNM 3BCHOM MCKAY KYPCOM MATCMATHKU 5—6 KkmaccoB H KypcoMm anre6pLI. B neit
3aKPCIUIAOTCA BbIYUCIIUTCIIbHBIC HABBIKH, CHCTCMATU3UPYIOTCA U 0606I_I_IaIOTC$I CBCACHHA O Hp606pa30BaHI/I$IX BBIpa)KeHI/Iﬁ H PCUICHUHU ypaBHeHHfI.

HaxoxneHne 3HAa4eHUI 4YMCIIOBBIX M OYKBEHHBIX BBIPDAKCHUI Ha€T BO3MOXKHOCTH MOBTOPHTH C OOYYArOIIMMHUCS IpaBWJIa JIEHCTBHHA C
palMoOHAIbHBIMU YHCIIaMU. YMEHUS BBINOIHATH apu(pMeTHUYecKue ACUCTBUS C PAlMOHAIBHBIMU YHMCIAMU SIBIISIOTCS ONOPHBIMU JUIS BCEro Kypca
anreOpbl. CrenyeT BBIACHUTH, HACKOJBKO IMPOYHO OBJIAJENM MMH ydYalludecs, U B Cilydae HEOOXOJUMOCTH OpPraHM30BaTh MOBTOPEHHE C IIEJIbIO
JVKBUAALNU BBISIBICHHBIX MPo0OeioB. Pa3BUTHIO HABBHIKOB BBIYMCIICHUH IOJDKHO YIENSATHCS CEpbe3HOE BHUMAHWE M B JAbHEHIIEM MPU W3YYEHUH
JPYTUX TEM Kypca aiareopsl.

B cBs3u ¢ paccMOTPCHUEM BOIIPpOCa O CPpaBHCHUU 3HAYCHHUH BBIpa)KeHI/Iﬁ PaCIIupAOTCA CBCACHUS O HEPABCHCTBAX: BBOJATCA 3HAKU > US,
JTacTCs IIOHATHE O TBOMHEIX HCPaBCHCTBAX.

[Tpu paccmoTpeHun npeodpazoBaHUi BeIpakeHHH (HOpMabHO-ONEpaTUBHBIE YMEHHUSI OCTAIOTCS Ha TOM € YPOBHE, yJalluecs MOJHUMAIOTCS
Ha HOBYIO CTYIIEHb B OBJIAJICHUU TeOpHel. BBOIATCS MOHATHS «TOXKAECTBEHHO PABHBIE BEIPAXKEHUS», «TOKAECTBOY, «TOXKIECTBEHHOE ITPeodpa3oBaHue
BBIpXEHUIT», colepKaHue KOTOPHIX OyZeT MOCTOSHHO PACKPBIBATHCS M YriayOIsThCS MPU M3YyYEHUH MPeoOpa3oBaHUM pa3IMUHBIX alredpanyecKux
BbIpakeHU. [loguepkuBaeTcs, YTO OCHOBY TOX/IECTBEHHBIX ITPEO0OPa30BaHNUN COCTABISAIOT CBOMCTBA NEHCTBUI HAll YMCIaMHU.

VYcunuBaercs posib TEOPETUYECKUX CBEACHUH TMpU paccMOTpeHuu ypaBHeHHH. C 1enplo  o0ecredyeHHs OCO3HAHHOTO BOCHPHUSATHUS
OOy4alolMMUCS aJITOPUTMOB pEIIEHUs YPAaBHEHHM BBOAMTCS BCIOMOTaTelIbHOE IOHSATHE PABHOCUIBHOCTH YpaBHEHUHN, (OpMYIHpYyIOTCS U



Pa3bACHAIOTCS Ha KOHKPETHBIX IIPUMEPAX CBOMCTBA PAaBHOCWIBHOCTH. J[aeTcs MOHATHE JTUHEHHOIO YPAaBHEHHUSA M MCCIIENYETCS BOIIPOC O YUCIE €ro
KOpHeil. B cucteme ynpaxHeHuid oco00e BHUMaHHE YACJSICTCS PEIICHUIO YpaBHEHHI BUAA ax=D mpu pa3iuuHbIX 3HaueHusx a u D. [Iponomkaercs
pabota 1o (GopMHPOBAHUIO y OOYYAIOIIMXCS YMEHHUS HMCIIOJIb30BaTh alllapaT ypaBHEHUN KaK CPEACTBO Ui PELICHUS TEKCTOBBIX 3aJad. YPOBEHb
CJIO’KHOCTH 3a/1a4 3/1€Ch OCTAETCs TAKUM e, Kak B 6 Kilacce.

O3nakomiieHHE O0YYarOIUXCA C MPOCTEHITUMH CTAaTUCTHUYECKUMH XapaKTEePUCTHKAMU: CPEIHUM apu(METHYECKUM, MOJOH, MEIHAHOM, pa3MaxoM.
VYyamuecs TOKHBI yMETH I10JIb30BaTh 3TH XapaKTEPUCTUKHU JUI aHAIM3A PsAJa JAaHHBIX B HECJIIOKHBIX CUTYyalUsX.

I'aasa 2. OgHouwnensl (11 yacoB)
. 2
CreneHb ¢ HaTypaJbHBIM [TOKa3aTesaeM U ee cBoiicTBa. OaHowieH. dyHkuuu y=x", y=x3 U UX IpauKHu.
I_Ie.]'lb: BI)Ipa6OTaTB YMeHI/Ie BBITIOJIHATH I[CﬁCTBI/I?[ HaJ CTCIICHAMU C HaTypaJH)HI)IMI/I IIOKa3aTCIIsIMUA.

B nanHoll Teme naercs ompezereHHE CTENEHU ¢ HaTypaJbHBIM IOKa3areneM. B Kypce mMaremaTuku 6 Kjlacca ydaliuecs Y)Ke€ BCTPEYalucCh C
pUMEpPaMHU BO3BEJCHHS YHCEN B CTENECHb. B CBS3M ¢ BBIYHMCICHHWEM 3HAYCHUH CTENEHH B 7 KIlacce JAeTCs MPEICTaBICHHE O HAXOXKICHUM 3HAYCHHNA
CTENEHM ¢ TOMOIIBIO KabKYJIATOpa; PaccMaTpuBaroTCs CBOMCTBA CTEMEHH C HATYpalbHBIM TT0oKa3areneM: Ha nmpumepe nokasarenbcTsa cBoiicts a™ - a"
=a™ am:a"=a"" mem>n; @M"=a""; (ab)" = a"b™ yyammecs BrepBbIe 3HAKOMATCA ¢ OKA3ATENLCTBAMH, MPOBOIMMBIMH Ha aTeOpandeckoM
Mmarepuase. YKa3aHHbIE CBOMCTBAa CTENEHM C HATYpaJbHBIM IIOKa3aTeleM HaxXoAsAT MPUMEHEHHE NpU YMHOKEHUH OJHOYJICHOB M BO3BEIECHUU
OZHOWIECHOB B CTeNeHb. [Ipu HAXOXKeHUN 3HAYeHUH BBIpaKEHHUH COAepKallMX CTENEeHH, 0c000€ BHUMaHUE cieayeT 0OpaTuTh Ha MOPSI0K AeHCTBUI.

PaccMoTpene GyHKIHIT y=x°, y=X° [I03BOJISIET IPOIOIKHTE PaboTy 110 GOPMHPOBAHMIO YMEHHUIT CTPOUTH 1 YHTATh Tpaduki (yHKIHiT. BakHo
o0paTuTh BHUMaHHE 00y4aroluXxcsi Ha 0COOEHHOCTH Tpaduka pyHKINUN y=x2: rpauk NpoXoAUT Yepe3 Hayallo KOOPAUHAT, och Oy SIBISIETCS €0 OChIO

CUMMETpUH, TpapUK PaclookKeH B BEPXHEH MOIYIIIOCKOCTH.

. 2
VYMmenne ctpouthb rpaduku GyHKIUA y=X" U r—xa WCIIONIB3YETCS JUIsl O3HAKOMJICHHSI OOYYalOIUXCs C TpauUecKuM CIOCOOOM pPEIICHUs
YPaBHEHUM.

I'naBa 3. Muorouensl (11 yacoB)

MHorouJeH. CJ'IO)KGHHG, BBIYUTAHUEC U YMHOXKXCHHUEC MHOT'OYJICHOB. PaznoxxeHre MHOTOYICHOB HA MHOKHTEIIH.



I.Ie.]'l]:: BblpaGOTaTB YMCHUC BBITOJHATL CJIOKCHUC, BBIYUTAHUC, YMHOXKXCHUC MHOT'OYJICHOB U PA3JIOKCHUC MHOT'OYJICHOB HAa MHOXUTCIIN.

Jannast tema urpaetr (yHIaMEHTAIbHYIO POJb B (POPMHpPOBAHMHM YMEHHS BBIOJHATH TOXJECTBEHHBbIE MpeoOpa3zoBaHUs anreOpanyecKux
BbIpakeHNi1. Dopmupyemble 371ech (popMalibHO-ONIEPATUBHBIE YMEHUS SIBJISIOTCS OMOPHBIMU MPH U3YYEHUU JEHCTBUHM C pallMOHAIBHBIMU JPOOSIMH,
KOPHSIMH, CTETICHSAMH C pallMOHAIbHBIMU IMOKA3aTEIISIMU.

N3yuenne TeMbl HAUMHAETCS C BBEACHUS MOHATHI MHOTOWIEHA, CTAaHAAPTHOIO BHJla MHOTOYIEHA, CTeNeH MHOrouwieHa. OCHOBHOE MECTO B
3TOM TeMe 3aHMMAOT AJITOPUTMbI JEHCTBUN C MHOTOWIEHAMH — CJIOXKEHHE, BBIYMTAHUE U YMHOKEHHE. YUalluecs J0JKHbI IIOHUMATh, YTO CYMMY,
pPa3HOCTb, NPOU3BEJCHUE MHOTOWIEHOB BCErJa MOXKHO IPEACTaBUTh B BHJIE€ MHOrowieHa. JleWCTBUS CIIOKEHHS, BBIYMTAHMS U YMHOXKCHHS
MHOTOYJICHOB BBICTYNAIOT KaK COCTABHOM KOMITOHEHT B 3a/IaHUIX Ha MpeoOpa3oBaHus LeNbIX BeipaxkeHu. [loaToMy HelenecooOpazHo mepexoauThb K
KOMOWHUPOBAHHBIM 3a/IaHUSM MPEXKIE, YeEM YCBOCHBI OCHOBHBIC QJITOPUTMEI.

Cepbe3Hoe BHUMaHHME B 3TOM TeMe YHAEISIETCS Pa3IoKEHHWI0O MHOTOWIEHOB Ha MHOXHTEIM C IOMOILIBIO BBIHECEHHS 332 CKOOKHU OOIIero
MHOXHUTEJSI U C TOMOIIBI0 rpynnupoBku. COOTBETCTBYIOIIUE NMPe0oOpa3oBaHUsl HAXOIAT IIMPOKOE MPUMEHEHHWE Kak B Kypce 7 Kiacca, Tak U B
MOCJIEIYIOIIUX Kypcax, 0COOEHHO B ACHCTBUSAX C pallUOHAIBLHBIMH APOOSIMHU.

B nmanHOl Teme ydammecs BCTPEUAIOTCsS ¢ NMPUMEPaMH HCIIOJIIb30BaHUS PacCMaTPUBACMBIX NMPeoOpa3oBaHUI MpPU pEmICHUH Pa3sHOOOPa3HBIX
3aja4, B YaCTHOCTH TPH PEUICHUH YpPaBHEHUH. DTO MO3BOJSET B XOJ€ M3YYCHHUS TEMbI MPOAOIDKUTH paboTy 1Mo (popMHUPOBAHUIO YMEHHS pelIaTh
YpaBHEHUs, a TAaK)KE pelaTh 3a4a4d METOJIOM COCTABJICHUs YPAaBHEHMN. B 4ncio ynpakHEHHWH BKIIFOYAKOTCS HECJIOKHBIE 3aJaHUs HA JI0Ka3aTelbCTBO
TOXKJIECTBA.

I'naa 5.Pa3o:xxeHne MHOr04/1€HOB HA MHOKHUTEIH (7 4acoB)
I'naBa 6. ®opmyJibl cokpameHHoro ymuo:kenus (20 yaca)

@opmynbl (a-b)a+b)=a’-b? (ath)?=a’+2ab+b% (atbh)®=a’+3a’b+3ab?+b’ (a+hb)(a? Tab+ b%) = a° + b®. Ipumenenue
bopMyIT COKPAIIEHHOTO YMHOKCHHUS B TPEOOPA30BAHUSAX BBIPAKCHUH.

He.]'Ib: BLIpa6OTaTB YMCHHUC NIPHUMCHATH (I)OpMyJ'ILI COKpAaICHHOI'O YMHOKCHHS B Hp606p330BaHI/IHX OEIIBIX BBIpa)KeHI/Iﬁ B MHOTI'OYJICHBI U B
Pa3JI0KCHU N MHOT'OYJICHOB Ha MHOKUTCIIN.

B nmanHoli Teme mpomomkaeTrcs paboTta mo (GOPMHUPOBAHHUIO Y OOYYAIOUIMXCS YMEHHS BBITIONHSATH TOXJIECTBEHHBIE MPEOOpPa30BaHUs IENBIX
BbIpakeHuil. OCHOBHOE BHHMaHHUE B TeMme yuensercs ¢popmyinam (a - b)(a + b) = a’-b? (ax b)2 = a%t 2a b + b?. Yuammecs: TOJKHBI 3HATH TH

(bopMysIBI M COOTBETCTBYIOLIHE CIOBECHBbIE (OPMYIMPOBKH, YMETh MPHUMEHSATh MX KaK «cleBa HalpaBo», TaK W «cIpaBa HaieBo». Hapsany c



+
YKa3aHHBIMH PacCMaTpHBAIOTCs Takxke popmyisl (a + b)* =a®+3a’ b +3ab?+b® (a+b) (a®~ ab + b?) =a® + b. Onnako onn HaxomsT MeHbIIEe
MPUMEHEHHE B KypCe, IOITOMY HE CJIEYET U3JIMIIHE YBICKATHCS BHIIIOJHCHUEM YIPAXHEHUH HA UX MCIIOJIb30BAHMUE.

B 3akimounTenbHON 4acTH TEMbl PACCMATPUBAETCS NPUMEHEHUE PA3JIMYHBIX IPUEMOB Pa3JI0KEHHS MHOTOWICHOB HA MHOXXHTENIH, a TaKkKe
UCIOJIb30BaHUE TIPEOOPA30BAHUH TIEIBIX BBIPAXKCHHUN ISl PEIICHUS ITUPOKOTO Kpyra 3a/1ad.

I'naBa 7. ®yukuuu (12 yacoB)

Oyukius, obnactek onpenenenus: GyHkiyn. Berancnenne 3Hauennit Gyakiun o hopmyse. ['paduk pynknuu. [psmas nponopuroHaaIbHOCTD
u ee rpaduk. JIuneitnas pyHkus u eé rpadux.

Heab: 03HAKOMHTH OOYYAIOUIMXCS C BAKHEHIIMMHU (QYHKIMOHAIBHBIMU TIOHATHSIMH W C rpadukamMu TPSMOW TPOMOPIUOHATBHOCTH U
TUHENHON (QYHKIIUHU 00IIero BUA.

JlanHast Tema fBJSETCS HAYaJIbHBIM 3TallOM B CHCTEMaTHYECKOW (YHKIIMOHAIbHOM IOATOTOBKE OOydaroluxcsl. 371eCh BBOJATCS TaKUE
MOHATUS, KaK (QYHKLUS, apryMEHT, 00J1acTh onpezencHus GyHkuu, rpadpuk GpyHkunu. OyHKIMS TPAKTyeTcs: Kak 3aBUCUMOCTb OJHOM MepeMEeHHON OT
Apyroil. Yyamuecs: nojy4yaroT MEpBOe IMpeJcTaBleHue o0 crnocobax 3agaHus (yHKUMH. B naHHOM Teme HaumHaercs pabora 1mo (GopMHUPOBaHHUIO Y
o0yyaromuxcss yMEHUH HaxoIuTh 10 (GopMyse 3HadeHHe (QYHKLIMU MO W3BECTHOMY 3HAYCHMIO apryMEHTa, BBIIOJHATH TY K€ 3ajady 1o rpaQuky u
pewath no rpaguky oOpaTHyro 3anady. OyHKIMOHAIbHbBIE MOHATHUS IOJIYYalOT CBOIO KOHKPETH3AIMIO NPU W3YYEHUM JIMHEHHON (yHKUMU U ee
YaCTHOTO BHJA — MPSIMON MPONOPLHUOHATIBHOCTU. YMEHUSI CTPOUTh M YUTATh IpadUKH 3TUX (YHKIHMI MIHPOKO MCHOJB3YIOTCS KaK B CAMOM Kypce
anreOpspl, TaK U B Kypcax reOMETpUH U PU3UKU. Yyaliuecs J0JKHBI TOHUMATh, KaK BIMAET 3HaK Kod(@UIIMEeHTa Ha pacloioKeHNEe B KOOPAMHATHOM
IUIOCKOCTH Tpaduka pyHKIMK Y=KX, T1e K# 0, KaK 3aBHCUT OT 3HAUCHHH K U D B3auMHOe pacnosnoxeHue rpagukoB 1Byx QyHKIUH BUIa y=Kx+D.

®opmupoBaHue BceX (PYHKIMOHAIbHBIX IMOHSATHI M BBIpaOOTKAa COOTBETCTBYIOIMX HABBIKOB, @ TaKXe H3yuY€HHUE KOHKPETHBIX (DYHKIHN
COIPOBOXAAIOTCSI PACCMOTPEHHEM IPUMEPOB pEATbHBIX 3aBUCHUMOCTEH MeEXAy BEIMYMHAMH, YTO CIHOCOOCTBYET YCHUJICHUIO MPHUKIAIHOM
HaIpPaBJIEHHOCTH Kypca ajareopsl.

I'naBa 8. Cucrembl InHeliHbIX ypaBHeHuii (174acoB)

Cucrema ypaBHCHI/II\/'I. Perienne cucteMsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C IABYMsA INICPEMCHHBIMU W €ro reoMCTpUYCCKad HWHTCPIIpCTAllUA.
Penienne TeKCTOBBIX 3a4a4 METOJIOM COCTaBJICHUS CUCTEM ypaBHeHHfI.



Ilesib: 03HAKOMUTH OOYUYAIOIIMXCS CO CIIOCOOOM PEIICHUS! CHCTEM JIMHEHHBIX YpaBHEHUH C IByMs ITEpEMEHHBIMH, BEIpaOOTaTh YMEHHUE PEIIaTh
CUCTEMBbI YPAaBHEHHUU U IPUMEHATH UX IIPU PEILIEHUN TEKCTOBBIX 3a1a4.

W3ydyeHne cucTeM ypaBHEHHH paclpenesseTcs Mexay Kypcamu 7 u 9 knaccoB. B 7 kinacce BBOAUTCS MOHATHE CUCTEMBI M PACCMATPUBAIOTCS
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Wznoxkenne HayWHACTCSA C BBCACHUS ITIOHATHUA «IMHEHHOE YpaBHCHHUE C ABYMA IICPEMCHHBIMU. B CUCTEMY ynpa}KHeHI/Iﬁ BKIIFOYAKOTCs
HCCJIIOXKHBIC 3a/laHM HAa pECHICHUC JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMA IMEPEMEHHBIMU B LICJIBIX YHCIaX.

dopmupyeTcs yMeHHE CTPOUTH rpaduk ypaBHeHHs ax + by=c, rue a0 wim b#£0, npu pasznuynbix 3HaUeHHsX a, b, c. BBenenue rpadguyeckux
00pa3oB 1aéT BO3MOKHOCTb HATJIHO HCCIENOBATh BOIPOC O YHCIE PEUICHHH CHUCTEMBbl IBYX JIMHEWHBIX ypaBHEHUU C JABYMS IEPEMEHHBIMH.
OcHOBHOE MECTO B JaHHOW TeMe 3aHUMAeT U3y4YCHHE aJTOPUTMOB PELICHUS CUCTEM JBYX JHHEHHBIX YpaBHEHUU C JABYMS MEPEMEHHBIMH CIIOCOOOM
MOJACTAaHOBKUA U CIOCOOOM CJoKeHUs. BBeneHue cucrteM IMO3BOJIIET 3HAYUTENIBHO PACHIMPUTh KPYr TEKCTOBBIX 3aja4, PEIIaeMbIX C TMOMOIIbIO
anmaparta anreOpsl. [IpuMeHeHne ciucTeM yrpoInaeT IpoIece MepeBo/ia JaHHBIX 3a/1a4r ¢ OOBIYHOTO SA3bIKa Ha SI3bIK YPABHCHHM.

IloBTOpenue (6 yacon)
Heab: [ToBTOpeHme, 00001IEHNE U CHCTEMATHU3AIIHS 3HAHHUI, YMEHUH ¥ HaBBIKOB 3a KypC anreOpsl 7 Kiiacca.



Conep:kanue y4eOHOro npeamera

KoJu-Bo
Kou-Bo
Tema qacop | KOHTPOIbHBIX DJ1eMEeHTBI CO/iePKAHUS
pador
da3a 3anycka
[ToBTOpEeHUNE 3
da3a NOCTAHOBKH U
pPeLIeHUsI CHCTeMbI
y4eOHBIX 32124
UucnoBble BbIpaKeHUs, BbIpaKeHUs ¢ mnepemMeHHbIMU. [Ipocreiimme npeobpa3zoBaHus
BBIDAKCHHI. YpaBHEHHUE, KOPEHb YpaBHEHHs. JIMHEWHOE ypaBHEHHE C OJHOW NEPEMEHHOMU.
PemeHne TEKCTOBBIX 3aad  METOJAOM  COCTaBjieHUsI ypaBHeHM. (CTaTUCTHYECKHE
XapaKTEPUCTHUKHU.
OcHoenas yenp — CUCTEMATU3UPOBATh U OOOOIIMTH CBEACHHUS O MpeoOpa3zoBaHUIX
anredpandeckux BHIPAKEHUHN U PEIIeHUH YPaBHEHUH C OHON IEPEMEHHOM.
ITepBas Tema Kypca 7 kiacca BJISETCS CBA3YIOIIUM 3BEHOM MEXIY KypCOM MaTeMaTHKH
5—6 KJIaccoB W KypcoM aireOpsl. B Hel 3akperuisitoTCs BBIYHCIUTEIbHBIE HAaBBIKH,
['mapa 1. CHUCTEMaTH3UPYIOTCA U 000OIIAIOTCS CBEIEHUS O MPeoO0pa30BaHUIX BBIPAKEHUN U peleHUH
Bripaxenus. 21 2 YPABHCHIH. N o
ToecTBa. HaxoxneHne 3Ha4Ye€HUN YHCIIOBBIX u 6y1§BeHHLIX BBIPQXEHUM J1aeT BO3MOXHOCThb
MOBTOPUTh C YyYalIMMHCS TpaBUja JCHCTBUM C pallMOHAIBHBIMU 4YHMCIAMHU. YMEHHS
YpaBHeHus.

BBINOJIHATh apu(MeTHdecKkue NeMcTBUS ¢ palMOHAIBHBIMU YHCIAMH SIBISIOTCS ONOPHBIMU
JUIsl Bcero Kypca anreOpbl. CreayeT BBISICHUTb, HACKOJIBKO IPOYHO OBJIAJEIHU HUMHU
yyamiuecs, 1 B CilIy4ae HEOOXOTUMOCTH OpPraHM30BaTh MOBTOPEHHE C LENbI0 JMKBHUAAIIUMH
BBISIBJICHHBIX MpO0enoB. Pa3BUTHIO HAaBBIKOB BBIYMCICHHM JOJDKHO YAENATHCS CEpbEe3HOE
BHUMaHME U B JAJIbHEHIIEM MTPH U3YYEHUH IPYTUX T€M Kypca areOphl.

B cBsi3u ¢ paccMoTpeHneM Bompoca O CpaBHEHMM 3HAUEHUM BBIpAXKEHUI pacIIMpsIOTCS
CBEICHMsSI O HEpAaBEHCTBAaX: BBOJATCS 3HAKM HEPABEHCTB, JIa€TCsl IOHSATHE O JABOWHBIX
HEPaBEHCTBAX.

ITpu paccmoTpeHuu mnpeoOpa3zoBaHUN BBIpAKEHHH (HOpMaIbHO-ONEpaTUBHbIE YMEHUS




OCTAlOTCSl HA TOM JK€ YPOBHE, y4allluecs MOJHUMAIOTCA Ha HOBYIO CTYI€Hb B OBJIQJICHUU
Teopueid. BBOIATCS TMOHATHSA  «TOXJAECTBEHHO PABHBIE BBIPAXKECHUSA», «TOKIECTBO,
«TOXJECTBEHHOE IMPeoOpa3oBaHUE BBIPAKECHHUI», COJEpKaHUE KOTOPBIX OyAeT MOCTOSHHO
PacKphIBaThCSA M YIIyOJISATHCS MPU M3yYECHUH MPEOOPA30BAHMIA PA3THUHBIX alTreOpanmdecKux
BhIpakeHHni. [loguepKuBaeTcs, 4YTO OCHOBY TOXKJIECTBEHHBIX MPEOOpPa30BaHUN COCTABIISIOT
CBOMCTBA JICHCTBUM HaJl YMCIIAMH.

VYceunuBaercs pojib TEOPETUUYECKUX CBEICHUH IMPU pacCMOTpeHUM ypaBHeHUM. C 1eJblo
obecrieueHUsl OCO3HAHHOTO BOCHPHUSTHS YUYalIUMUCS aJNTOPUTMOB PEILICHUS] YypaBHEHUU
BBOJIUTCS BCIIOMOTATEJIbHOE TIOHATHE PaBHOCWJIBHOCTH YypaBHEHHH, (DOpMyIHUpYIOTCS |
Pa3bACHAIOTCS Ha KOHKPETHBIX IIPUMEpPAx CBOWMCTBA paBHOCWIBHOCTU. J[laercs mnoHATHE
JMHEWHOT0 YPaBHEHUS U MCCIEYETCsl BOIPOC O UMCIE €ro KopHeil. B cucteme ynpaxHeHui
0c000¢ BHUMaHHUE YACISCTCS PCIICHUIO YPaBHEHUH BUIa ax = D mpu pa3nuyHbIX 3HAYCHUSIX @
u b. Ipomomkaercs pabota Mo GOPMUPOBAHHUIO Y YUAIIUXCSA YMEHHUS MCIOJIb30BaTh armapar
YpaBHEHUI KaK CPEJCTBO ISl PEIIEHUS TEKCTOBBIX 3a/Jad. Y POBEHb CIOKHOCTH 33Ja4 3/€Ch
ocTaeTcs TaKUM ke, Kak B 6 Kiacce.

N3ydenue TeMbl 3aBepIacTCs 0O3HAKOMIIEHUEM YYAUIUXCS C MPOCTEUIINMU CTATUCTUYECKUMU
XapaKTEPUCTHUKAMHU: CPESTHUM apuPMETHUUSCKUM, MOJIOW, MEIMAHOW, pa3MaxoM. Y Jamiuecs
JIOJ>KHBI YMETh MCITOJIB30BaTh 3T XapaKTEPUCTUKH JJISI aHAIU3A PAIA TAHHBIX B HECII0KHBIX
CUTYaIUsX.

I';maBa 2.

DOyHKIUH

11

@ynkuus, obmnacte omnpeneneHus (yHKUUU. BpbruncineHue 3HayeHUNM QYHKIMHM 1O
dopmyne. I'papux ¢ynkuuu. Ilpsmas npomopuuoHadbHOCT M ee rpaduk. JluHeiHas
¢byHKIMSA U ee rpaduK.

OcnosHas yenb — 03HAKOMUTh YUALIUXCS C BAXKHEUITMMU (DYHKIIMOHATIBHBIMU MOHATHSIMU
U ¢ rpauKaMu IpsIMOi MPONOPIHUOHATBHOCTH U TUHEHHON (QYHKIIMHU O0IIero BUa.

JlanHas Tema SBJISIETCS HadyajdbHBIM JTAallOM B CUCTEMaTHYECKOM (hyHKIMOHAIBHON
MOJIFOTOBKE y4aluXcs. 3/1eCh BBOASTCS TaKHE IMOHATHUS, KaK (QYyHKIUSA, apryMEHT, 00JacTh
omnpenenenus GyHkuH, rpadpuk GyHkuu. OYHKIUSA TPAKTYETCs KaK 3aBUCUMOCTb OJJHOH Te-
pEMEHHON OT Apyrod. Yuaimuecs MOJy4aroT MEpBOE MPEeACTaBICHHE O Croco0ax 3adaHus
¢ynkuuu. B nanHOl Teme HaumHaercss paboTa 1Mo (GOPMUPOBAHUIO Yy ydalluXcs yYMEHUH
HaXOJUTh MO Gopmyre 3HadeHHe GYHKIIMHU 10 U3BECTHOMY 3HAYEHHUIO apryMEHTa, BBIIIOJIHATh
Ty e 3aJa4dy 1o rpaduKy 1 pemars 1o rpaduky oopaTHyro 3a1ady.

OyHKIMOHANbHBIE TOHATUS TOIY4Yal0T CBOIO KOHKPETH3alMIO MPU U3YYEHUU JMHEHHOMN
(GYHKIMU U ee YaCTHOTO BHJA — IPSIMOI MPOMOPIUOHANIBHOCTH. YMEHHSI CTPOUTh U YUTATh
rpaduku dTUX QYHKIUNA MAPOKO UCIIOIB3YIOTCS KaK B CAMOM Kypce alireOphl, Tak U B Kypcax
reoMeTpur U (U3MKU. Yyamuecs JOJDKHbI NMOHMMAaTh, KaK BIMSET 3HaK Kod(dduiumeHra Ha




pacIioio’KeHHe B KOOPAMHATHOM mrockocTu rpaduka pyHkimuu y = Ky, rme u K # 0, kax
3aBHUCHUT OT 3HaueHU K 1 b B3aumHoOe pacrosoxenue rpadukoB 1Byx GyHKIMi Buaa y = Kx +
b.

dopmupoBaHue BCeX (PYHKIMOHAIBHBIX TMOHSATHH H BBIPAOOTKA COOTBETCTBYIOIIHX
HaBBIKOB, a TaK)Ke HM3YyYCHHWE KOHKPETHBIX (QYHKIMHA COMPOBOKIAIOTCS PACCMOTPEHUEM
MPUMEPOB PEAbHBIX 3aBUCUMOCTEH MEXKAY BEIMYMHAMH, YTO CHOCOOCTBYET YCHIICHUIO
NIPUKJIAJHON HANIPABJICHHOCTH Kypca ajareOphl.

I'maBa 3.

CreneHs ¢
HATYpPaJbHbIM
moKasarejieM

11

= 2 3
CreneHb ¢ HaTypalbHbIM TOKa3aTeneM U ee cBoiicTBa. OqHowieH. @yHKIMM y = X, y = X

U uX rpaduKu.

Ocnosnasi yenb — BBIPAOOTaTh yMEHHE BBIMOJNHATh JEHCTBUA HaJ CTEHEHAMU C
HaTypaJbHBIMU [TOKa3aTEISIMU.

B nanHO#l Teme paercs ompenereHHe CTENEHUW C HaTypajbHBIM IOKa3areneM. B kypce
MaTeMaTuKud O Kjacca ydaluecs YK€ BCTpedalluch C MpUMepaMu BO3BEACHHS YHCENl B
creneHb. B CBA3M C BbIUMCIEHHMEM ~ 3HA4eHMM  CTeNeHM B 7  Kjacce  Jlaercsd
MPEACTABICHUE HAXOXKICHUM  3HAUYEHUW  CTEIEHM C  TIOMOLIBI0  KaJbKYJSTOpa.
PaccmarpuBarorcsi CBOMCTBAa CTEIEHM C HAaTypalbHbBIM MOKaszateneM. Ha mnpumepe
JIOKa3aTelIbcTBa  CBOWCTB CTENEHM Y4YalllMecs BIEPBbIE 3HAKOMSTCS C JI0KA3aTEIbCTBAMU,
NPOBOIUMBIMU Ha anreOpandeckoM Marepuaie. CBOICTBa CTENEHHM C HATypaJIbHBIM
[IOKa3aTeJIeM HaXOASAT MPUMEHEHHWE NP YMHOXXEHUHM OJHOYJIEHOB U BO3BEICHUU
OJIHOYJICHOB B cTemneHb. [Ipy HaxoXXIeHUM 3HAYeHWI BBIpaKEHUHM, COAEpIKallluX CTENEeHH,
0co0oe BHUMaHHE CleyeT OOpaTUTh Ha MOPSAIOK JeHCTBUH.

Paccmotpenne ¢ynkuuii y = X5, y = x®  mo3BOMISIET MPOJOJKUTh paboTy Mo
(GOopMHPOBAHHIO YMEHUN CTPOUTH W YMTATh Tpapuku QyHKUUH. BaxkHo 0OpaTUTh BHUMaHHE
yyalmxcs Ha OCOOEHHOCTH Tpaduka (QyHKIMH Yy = X2 rpadUK MNPOXOAUT Yepe3 Hayayuo
KoopauHaT, ock Oy SBISETCS €ro OCbl0 CHUMMETpPUH, TpaduK pPacHoOJOXKEeH B BepXHEH
MOJTYTIIIOCKOCTH.

YMeHue cTpouTh rpapuku QyHKIMHA y = X2 u y = x> UCIOJIB3YETCS JUIsl O3HAKOMJICHHUS
yyanmxcs ¢ rpadpu4eckuM crnocoOoM penieHtsl ypaBHEHHH.

I'nasa 4.

Muoro4eHsnl

17

MHuorounes. CrnokeHue, BBIUUTAHUE U YMHOXXEHHE MHOIOWIEHOB. PasnoxeHnue
MHOTOYJIEHOB Ha MHOKUTEJIH.

OcnosHas yenp — BeIpa0OTATh YMEHUE BBINOJIHATH CIOXEHHUE, BHIUUTAHHUE, YMHOKEHHUE
MHOTOYJICHOB U Pa3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.

JanHas Tema urpaer ¢GyHIaMEHTAJIbHYIO pOiib B (DOPMUPOBAHMM YMEHMS BBIIOJIHSATH
TOXKJIECTBEHHbIE MpeoOpa3oBaHus aireOpanveckux BblpakeHuil. Dopmupyemble 37€ech
(dopMabHO-ONIEPATUBHBIE YMEHMs SIBJISIIOTCS ONOPHBIMU TNPH  W3YYEHUHM JEWCTBUHM C




paLMOHATIBHBIMU IPOOSIMU, KOPHIMHU, CTENIEHSIMH € PAllMOHAIIBHBIMU TIOKA3aTENISIMU.

W3ydyeHne TeMbl HAUMHAETCS C BBEJIEHUS IMOHATUN MHOIOWIEHA, CTaHJApTHOIO BHJA
MHOIOWJI€Ha, CTeNeHH MHorowjieHa. OCHOBHOE MECTO B ITOM Te€ME 3aHUMAlOT aJITOPUTMBI
JENCTBUI ¢ MHOTOYIEHAMH — CJIO’KEHUE, BBIUUTAHUE U YMHOKEHUE. YUaluecs JODKHBI 10-
HUMaTh, YTO CYMMY, Pa3HOCTb, IIPOU3BEJCHHE MHOI'OYJICHOB BCEr/la MOXHO NPEACTaBUTH B
BUJIE MHOTOUJIEHA. JIeHCTBUS CI0KEHUS, BBIUUTAHUS U YMHOKEHUSI MHOTOWIEHOB BBICTYAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aJlaHMsX Ha IpeoOpa3oBaHUs LENbIX BblpakeHuil. [losTomy
HELEeJIec000pa3sHO MEpPEXOAUTh K KOMOMHHUPOBAHHBIM 33JaHMSIM MPEXAe, YEM YCBOECHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 9TOM TeMe YAEISAETCs PAa3JI0KEHUI0 MHOTOYICHOB HA MHOKHUTEIH C
IIOMOILbI0 BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTEISI U C IOMOILBIO TI'PYHIHPOBKH.
CooTBeTcTBYIOIIME MPeoOpa30BaHKs HAXOAAT IIMPOKOE NPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK ¥ B MOCIEAYIOIUX KypcaxX, 0COOEHHO B AEHCTBUAX C pallMOHATbHBIMU JAPOOSMH.

B nanHO#l Teme yuaniuecst BCTpEYaroTcsl C IpUMEpPaMH UCI0JIb30BAHUS pacCMaTPUBAEMBbIX
npeoOpa3oBaHUNl MpU peIIeHUH pPa3HOOOPa3HbIX 3a/ady, B YAaCTHOCTH HPU pEIICHUU
YpaBHEHUN. DTO MO3BOJISIET B XOJI€ U3YyUYEHUS] TEMbI NIPOJIOJDKUTH paboTy 10 (OPMUPOBAHUIO
YMEHUS pelllaTh YpaBHEHUs, a TakXKe pellaTh 3a7ayd METOJOM COCTaBJIEHUS ypaBHEHHH. B
YHCJIO0 YIPAXKHEHUH BKJHO‘{aIOTCH HECJIOKHbBIE 3a11aH1/151 Ha JI0Ka3aTeIbCTBO TOXKJIECTBA.

I'maBa 5.

Dopmy.Jibl
COKPAILIEeHHOI'0
YMHOKEHH S

18

CDOng’J'ILI (@a+b)y’ =a°+2ab+b* (@+b)’ =d°+3a°b+3ab*+Db° (@+b) (@® +ab +
= o +b%. [Ipumenenue ¢GopMyn COKpaIIEeHHOTO YMHOXEHUS B MPeoOpa3OBaHHIX
BLIpa)KeHI/II/I.

OcHosnast yen» — BHIPAOOTATh YMEHUE TPHUMEHSTH (POPMYITBI COKPAIIEHHOTO YMHOKCHUSI
B IpeoOpa3oBaHUsX IIEJIbIX BBIPAKCHUH B MHOTOWICHBI M B Pa3JIOXKEHHH MHOTOYICHOB Ha
MHOKHTEITH.

B naHHOW Teme mpomo/pkaeTcs pabota 1O (OPMHPOBAHHMIO Y YYAIIUXCS YMEHHUS
BBIMTOJIHATE TOKIECTBEHHBIE MPEe0Opa3oBaHMs II€BIX BhIpakeHnil. OCHOBHOE BHHUMaHHE B
TeMe yaensercst hopmynam (a - b) (a + b) = a® - b, (@ £ b)?* = a® + 2ab + b? Yuammecs
JOJDKHBI 3HATh 3TH (OPMYJIBl M COOTBETCTBYIOIIHE CIIOBECHBIE (DOPMYIUPOBKH, YMETH
NPUMEHSTh UX KaK «CJIEBA HAIIPABOY», TaK U «CIpaBa HAJICBOY.

Hap;ul%/ c yKazaHHLIMI/I paccMaTpHBAIOTCA TakiKe dopmyisl (@ + b)® = a*+ 3a%b + 3ab® +
b® a +b) (@® + ab + b?). OxgHako OHM HAXOLIT MeHbLICE MPUMEHEHHE B Kypce,
I03TOMY HE cnenyeT W3JIMIIHE YBJIEKATHCS BBITOJHEHUEM YIPAKHEHHH Ha UX MCIIOJIb30BaHHE.

B 3akarounTenbHOM YacTH TEMbI pacCMaTpPUBAETCS MPUMEHEHHE Pa3InYHBIX MPHEMOB
pa3oKEHNsT MHOTOYICHOB HAa MHOKUTENH, a TAKKE MCIOJIBb30BAaHHE MPE0Opa3sOBaHmi IENBIX
BBIPAKCHUH IS PEIICHHs IUPOKOT0 Kpyra 3ajad.




I'naBa 6.

Cucrema ypaBHeHuil. PemieHne cucTemMbl JBYX JIMHEMHBIX YPAaBHEHUH C JABYMs
IIEPEMEHHBIMU U €0 TE€OMETPUYECKasi UHTepIpeTanus. Pemnenre TeKCTOBbIX 3a1a4 METOIOM
COCTaBJICHUS CUCTEM ypaBHEHUM.

OchosHnas yenb — O3HAKOMUTH YYAIIUXCA CO CHOCOOOM DELICHMsI CUCTEM JIMHEHHBIX
YpaBHEHHMH C JBYMs IE€pPEMEHHBIMH, BBIpA0OTaTh YMEHHE peIIaTh CHCTEMBl ypPaBHEHUH H
IPUMEHSATh UX IIPU PELIEHUN TEKCTOBBIX 3a]1ay.

W3ydeHue cucteM ypaBHEHUN pacnpezensercs Mexay Kypcamu 7 u 9 kinaccoB. B 7 kiacce
BBOJIUTCS IOHSTHE CUCTEMBI M pACCMAaTPUBAIOTCS CUCTEMBI JINHEHHBIX YPaBHEHUH.

N3noxxenne HaymHAETCI C BBCIACHUA IIOHATHA «IWHEHHOE YpaBHCHUC C JAByMs

CHCTeMBI JHHEeHBIX 14 1 [EPEMEHHBIMH. B cHCTeMy VIIPaXHEHUH BKIIIOYAIOTCS HECIIOKHbBIE 33JaHMsI Ha pELICHHE
e JTUHEHHBIX YPaBHCHUH C IBYMS TIEPEMECHHBIMH B IIEIIBIX YHCIIAX.
dopmupyeTcss YMEHHE CTPOUTH rpaduk ypaBHeHust @ + Dy = ¢, rne a # 0 wnm b # 0, npu
pa3IMYHbIX 3HAYCHHIX «, D, c. BBeneHue rpaduyecknx oOpa3oB JaeT BOZMOKHOCTH HATJISIHO
UCCJIEIOBATh BOMPOC O YMCIIE PEIICHUN CUCTEMbI JBYX JMHEHHBIX YpaBHEHUW C JByMs Iie-
PEMCHHBIMU.
OcCHOBHOE MECTO B JIaHHOM TeMe 3aHMMAaeT W3Y4YCeHHE AITOPUTMOB PEIICHUSI CUCTEM ABYX
JTUHCHHBIX YpaBHCHHUW C JBYMS II€PEMEHHBIMH CIIOCOOOM TIIOACTAaHOBKH W CIOCOOOM
cloxeHHs. BBeleHHe cucTeM MO3BOJSET 3HAYUTENBHO PACHIMPUTH KPYT TEKCTOBBIX 3ajad,
pelaeMbIX ¢ TOMOIIBIO ammapara aireOpbl. [IpuMeHeHue CHCTeM YIpOIIaeT IpoIece
nepeBojia TaHHBIX 3a]]a4i ¢ OOBIYHOTO SI3bIKA HA S3bIK YPaBHEHUH.
PejpaexkcuBnas ¢asa
(uTOrOBOE NMOBTOpPEHHE,
JAeMOHCTpAIUsI
JIMYHBIX JOCTUKEHM )
Hrorosoe noBTOpeHuE 7 1
O0111ee K0JI1-BO YaCcOB 102 10




TEMATHYECKOE IINTAHUPOBAHHUE

3 yaca B Hexea10 no yueOHuky: MakapbiueB, FO. H. Anredpa: yuyeOHuk ansa 7 kiaacca odmeo0pasoBareabHbix yupe:xaenui / 10. H.
MaxkapsbiueB, 102 yaca

Ne
ypo HaumMmeHOBaHUE TEMBI Koi-Bo yacoB | XapaKTepuCTHKa OCHOBHBIX BUAOB JEATEIHOCTH ydaniuxcs (Ha ypoBHE
Ka y4eOHBIX JIeHCTBUN)
1 [ToBTopenue. Jlenumocts uucen. JleicTBus ¢ 1
OOBIKHOBEHHBIMU JAPOOSIMU
2 [ToBTOpenue. [lericTBUs C 1ECATUUHBIMU APOOSMHU. 1
[TonoxurenpHbIe U OTPULIATEIIBHBIC YUCIIA.
3 | IloBropenue. [Iponopiuu. Pemenue ypaBHeHHIA. 1
I'naBa 1.
Beipaxkenus. ToxnecrBa. YpaBHeHuUs.
§ 1. BoipaxkeHusi 5) BeInoHATH 1eMEHTapHbIE 3HAKOBO-CUMBOJIMYECKUE JIEUCTBUS:
NPUMEHSATH OYKBBI 111 0003HAYEHUS YUCEN, JJIs 3alUCH OOIIHX
4 n.1. YuciioBsie BBIpAKCHUS 1 yTBCp)I()ICHHfI; COCTABJIATH 6y1<BeHHI>Ie BBIPpAKCHHA 110 YCIIOBUAM,
3a/IaHHBIM CJIOBECHO, PUCYHKOM HJIM YEPTEKOM; MPe0OPa3oBbIBATh
5 | m.2. BeIpaXeHHs ¢ IepeMeHHbIMA 1 anreOpanvecKkrue CyMMBI U POU3BEICHUS (BBINOJIHATH IPUBEICHUE
MOJAO0OHBIX CIIAraeMbIX, PACKPBITHE CKOOOK, YITPOIICHHE MPOU3BEICHHMIA ).
6 | m.2. BelpaxkeHus ¢ IepeMEeHHBIMA 1
Bo1uucasaTs ynciaoBoe 3HaUeHHEe OYKBEHHOTO BRIPAYKEHUSI; HAXOAUTh
7 | n.3. CpaBHEHUE 3HAYEHUH BBIPAKEHUIN 1 00J1aCTh TOMYCTUMBIX 3HAYCHUHN TIEPEMEHHBIX B BHIPAKCHHH.
§ 2. IlpeoOpa3oBanune BbIpaKeHU I 5 Pacno3HaBath nuHEiHbIE ypaBHEHUS.




8 | n.4. CBoiicTBa NeiiCTBUN HAJ YUCIAMU

9 n.5. ToxnaectBa. ToxaecTBeHHbBIE TPeOOPa30BaAHUS
BBIPAKCHUIN

10 | m.5. ToxxnectBa. ToxxaecTBEHHBIC IPEOOPA3OBAHUS
BBIPAYKECHU I

11 Konmponwvnaa paboma Ne 1 no meme
<KBuipascenua u mosxcoecmea>

12 | Ananu3 KOHTPOJIBHOM paboThl. Pemenue 3amau
§ 3. YpaBHeHus1 ¢ 01HON epeMeHHOI

13 | n.6. YpaBHEHUE U €ro KOPHH

14 | n.7. JIuneiiHoe ypaBHEHHE C OJJHOU IIEPEMEHHOMN

15 | n.7. JluneliHoe ypaBHEHUE C OJJHOU IEPEMEHHOI

16 | n.8. Pemenue 3a1a4 ¢ HOMOIIBIO ypaBHEHU I

17 | n.8. Pemenue 3a1ay ¢ MOMOIIBIO0 YpaBHEHUN

18 | n.8. Pemenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH
§ 4. CraTrncT4ecKue XapaKTepUCTHKH

19 | n.9. Cpennee apudpmernyeckoe, pazmax, MOAA.

20 | m.9. Cpennee apupMeTHIECKOE, pa3Max, MoJa.

21 | m.10. MennaHa Kak CTaTUCTHYECKAsT XapaKTePUCTHKA

22 | n.10. MenuaHa Kak CTaTUCTHYECKasi XapaKTePHUCTUKA

Pemare JIMHEVHBIE ypaBHEHUS.

Pemath TeKCTOBBIC 3a7]aUl ANreOpandeckuM crocoOoM: NepexouTh OT
CJIOBECHOU (POPMYITHPOBKH YCIIOBUS 33]]a41 K aNreOpandeckoi MoaeIn
MyTE€M COCTaBIICHUSI ypaBHEHUS; PelIaTh COCTABICHHOE YPaBHEHHUE;
HHTEPNPETHPOBATH PE3YJIbTarT.

H3BiekaTh HHPOPMAIUIO U3 TAOIUI] U TUarpamMM, BBINOJHATH
BBIUMCJICHHUS 110 TaOJMYHBIM TaHHBIM. OnpeaesiTh 10 IUarpaMMamM
HauOOoJIbIIME U HAUMEHBIIUE 1aHHbIe, CPABHUBATDH BEJIMYHHBI.

IIpencraBasaTh nHGOPMAIUIO B BUE TaOJIUIl, CTOIOYATHIX U KPYTOBBIX
JIiarpaMm, B TOM YHUCJIE€ C IIOMOIIbI0 KOMITBIOTEPHBIX IIPOTPAMM.

IIpuBoaMTHL IPUMEPHI YUCIOBBIX JAHHBIX (IIEHA, POCT, BpeMs Ha
JIOPOTY U T. 11.), HAXOAUTD CpeHee apuPpMeTHUECKOe, pa3Max
YHCIIOBBIX HAOOPOB.

IIpuBoauTH conepKaTENbHBIE IPUMEPBI HCIIOIb30BAHUS CPEIHUX IS
OINKCaHMs JaHHBIX (YPOBEHb BOJBI B BOJOEME, CIOPTUBHBIE [TOKA3aTelH,
olpeieieHue IPaHuL] KIMMaTHYECKUX 30H).




23 3. Kommponvnas paboma Ne 2 no meme
4. KYpasuenua>>
24 5. AmHanu3 KOHTPOJIBHOU pabOTHI.
6. m.11. ®opmynsl (U3 pyOpuku «/na mex, kmo
xouem 3Hamv 60bULEY)
I'naBa 2.
7. OyHKIUU
§ 5. ®yukunu u ux rpapuku
BuruucasiTe 3HaueHus GyHKUUH, 3aJaHHBIX (hopMynamMu (Ipu
25 | m.12.Yro Takoe dyHKius HEOOXOIMMOCTH MCIO0JIb30BATh KAJIbKYJISATOD); COCTABIATEH TaOJUIIbI
= 3HAYECHHUU KIUH.
26 | n.13. Beruncnenue 3naueHuil pyHKIuu mno Gpopmyie ymxn
v Crpoutb 1o Toukam rpauku K. OnuchIBaTH CBOMCTBA
27 | n.13. Beruncnenue 3naueHuil pyHKuu mno Gpopmyie P rpad Pyn
(YHKIIMM Ha OCHOBE €€ rpauuecKoro npeicTaBIcHUs.
28 | m.14. I'padux 1910501
padui ymKi MopaeaupoBaTth peajbHble 3aBUCUMOCTH (POpMYJIaMU U TpadUKaMH.
29 | m.14. Tpaduk QyrKmmm Yurarth rpaduKu peanbHbIX 3aBUCUMOCTEH.
§ 6. Jluneiinas GynKmus Hcnoab3oBaTh QyHKIIMOHAIBHYIO CUMBOJIHKY JJIsI 3aITUCH
pa3sHo0Opa3HbIX (PaKTOB, CBA3aHHBIX C pacCMaTPUBAEMbIMHU (DYHKIUSAMH,
30 | m.15. [IpssMast mpomOPIIMOHANTBHOCTD U €€ TpaduK oOoraias OnbIT BHITOJHEHUS 3HAKOBO-CUMBOJIMYECKUX JAEUCTBUM.
CTponTh pedyeBble KOHCTPYKIIMU C MUCIIOJIB30BaHUEM (YHKIIMOHATIBHON
31 | m.15. Ilpsimast MpONMOPIMOHANBHOCTE U €€ Tpaduk TEPMUHOJIOTHUH.
32 | n.16. Jluneiinas pyHkums u ee rpadux Hcnonb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI JIJISl TOCTPOEHUS TpaduKOB
_ GyHKIMH, U1 Mccre10BaHuUs TIOJI0KEHUSI HA KOOPIMHATHON MII0CKOCTH
33 | m.16. Jlunefinas Qynxuus u ee rpapux rpaduKoB QYHKIHMI B 3aBUCUMOCTH OT 3HAUEHHH KOO HUIMEHTOB,
BXOJLINX B (hopMyiLy.
34 8. Kommponvnas paboma Ne 3 no meme AU (bopmyny
9. KDynkyuu» Pacno3naBatp Bubl u3ydaembix ¢yHkiuil. [loka3piBaTh
10. AHanu3 KOHTPONIBHOM pabOTEL. CXEMaTHUYECKH MOJIOKEHNE HAa KOOPIUHATHON TIIOCKOCTH IpauKoOB
35 11. n.17. 3aganue GyHKIUN HECKOIbKUMHU yHKIIHi1.

dbopmynamu (M3 pybpuru «/{na mex, kmo xouem
3Hamb OoabULE)

I'maBa 3.




12. CrernieHb ¢ HaTypaJIbHBIM MTOKA3aTeJIeM

§ 7. CreneHnb H ee CBOMCTBA 4
36 | ™ 18. Onpenenenue CTENEHU ¢ HATYPaJIbHbIM 1
MoKa3aTejiemM
37 | n1.19. YMHOX€EHNE U IeJIeHNE CTEINEHER 1
38 | m.20. Bo3BeneHue B CTENCHb MPOU3BEACHUS U CTEIIEHU 1
OnucbIBaTh MHOXECTBO LEJBIX YUCEI, MHOKECTBO PAIlMOHATIBHBIX
39 | m.20. Bo3BeacHue B CTENCHB MPOU3BEICHUS U CTEIICHU 1 HCCIT, COOTHOIICHNE MEXKIY STUMH MHOXKCCTBAMH.
§ 8. OnHOWICHEI 7 CpaBHUBATH U YHOPAI0YUBATH PAIIOHATBHBIE YHCIA, BHITIOTHATh
BBIYHCIICHHSI C PAIIHOHATBHBIMU YHCIIAMH, BRIYMCISATH 3HAYCHUS
40 | m.21. OgHOWICH U ero CTaHIAPTHBIA BH/]I 1 CTCIICHEH C LECIJIBIM ITI0Ka3aTeIIEM.
a1 1.22. YMHOXXEHHE OJJHOUJIEHOB. Bo3Benenne oJHousieHa B 1 @®opmMyIMPOBATH ONPE/ICICHNE KBAIPATHOTO KOPHS U3 YHCIIa.
CTENEHb Hcnoab3oBath rpaguk GyHKIIUN
2 .
” 11.22. YMHOXKeHHe OHOUIEHOB. Bo3Be/IeH e 0HOUJICHA B L y = Xx° I HAXO0XKJICHUS KBaJIPaTHBIX KOPHEH. BLIYMCAATH TOUHBIC U
CTemeHb npuOIKEHHbIE 3HAUCHUSI KOPHEW, UCTIOB3YsI IPU HEOOXOAMMOCTH
KaJbKYJIATOP; MIPOBOJUTH OIEHKY KBaJAPATHBIX KOPHEH.
43 | m.23. @yukoun y =x° 0y = X° # uX rpaduKu 1
@ opMyJIMPOBATH ONIPE/ICIICHUE KOPHS TPEThEH CTETICHH; HAXOIUTh
) 3 3HAYCHUS KyOUIeCKUX KOPHEH
44 | n.23. OyHKIMU Y = X" Uy =X U UX rpaduku 1
13 14. Konmponwvnasa paboma Ne 4 no meme 16.1
15. KCmenenwv c namypanbHvimM noOKazamenem>> '
46 17. AHanu3 KOHTPOJIbHOHM paboThl. O IPOCTHIX U 1
COCTaBHBIX uncnax (M3 pyopuxu «/[ns mex, kmo
Xouem 3Hamv 6obLULE»)
I'naBa 4.
18. MHOTOWIEHBI
§ 9. Cymma u pa3HOCTH MHOTO4/ICHOB 3

®opMyMpPOBaTh, 3aIMCHIBATH B CHMBOJUYECKOH opme U




47

1.25. MHOTOWIEH U €ro CTaHJIapTHBIN BU]L

48 | 1.26. CnoxkeHue ¥ BEIYUTAHUE MHOTOYJIEHOB
49 | n.26. CiiokeHue U BRIYMTAHNE MHOTOWIEHOB
§ 10. IlpousBenenue 0JHOYJIEHA © MHOTOYJIEHA
50 | n.27. YMHOXEHME OMHOYIIEHA HA MHOIOWIEH
51 | n.27. YMHOXeEHHE OJHOYIEHA HA MHOTOWIEH
52 | n.27. YMHOXEHHE OJHOYIIEHA HA MHOTOWICH
53 19. 1.28. BreiHeceHne 00111ero MHOKHUTENA 32 CKOOKU
54 20. 1.28. Beinecenue 001Iero MHOKHATEIIS
21. 3a ckoOKH
ee 22. Konmponvnasa paboma Ne 5 no meme
23. KCymma u paznocmov MHO20Y1€HO8.
Mnozounenot u oonouenvt>
56 | Ananmu3 KOHTPOJIBHOH paboThl. Perenue 3amau
§ 11. TlpousBeneHne MHOTO4JICHOB
57 | 1.29. YMHOXEHINE MHOIOYJIEHA HA MHOTOWIEH

58

n.29. YMHOXXEHHE MHOTOYJIEHA HA MHOTOYIEH

000CHOBBIBATH CBOMCTBA CTETICHU C HATYPAJIbHBIM MTOKA3aTEJIeM;
NMPUMEHSATH CBOMCTBA CTEIICHU /ISl IPe0Opa30BaHUs BBIPAKCHHUN U
BBIYHUCIIEHHUN.

BBINOJIHATE JIENCTBUS C MHOTOWIEHAMU.
BbINOJIHATH pa3ioKeHUE MHOTOUJICHOB HA MHOKHUTEIH.

Pacno3HaBarhb KBaHpaTHLIﬁ TPEXWICH, BBIICHATDL BO3BMOKHOCTDH
Pa3I0KEHUA Ha MHOXUTCIIN, NPEACTABJIATD KBaI[paTHLIﬁ TPEXYJICH B
BUJC IIPOU3BCACHUA JIMHEMHBIX MHOKUTEJICH.

IIpumensTh paznuyabie GOpPMbI CAMOKOHTPOJIS TIPU BHITTOTHEHUN
peoOpa3oBaHUM.




59 | m.29. YMHOXEHHE MHOTOYIEHA HA MHOTOWICH 1
60 11.30. PaznoxxeHne MHOro4wieHa Ha MHOXKHUTEIH CIIOCOOOM 1
TPYIIHPOBKA
61 11.30. PaznoxxeHne MHOro4wieHa Ha MHOXKHUTEIH CIIOCOOOM 1
TPYIIHPOBKA
24 25. Konmponvnas paboma Ne 6 no meme 27 1
26. <TIpou3sedenue MHO20OUIEHO8 > '
63 28. AHanu3 KOHTPOJIBHOW pabOTHI. 1
29. n.31. Jlenenue ¢ ocratkom. (M3 pyopuxu «/{ns
mex, Kmo xouem 3Hamo OoJbuie))
I'nmaBa 5.
30. ®opMyITbl COKPAIICHHOTO YMHOKCHHUS
§ 12. KBaagpar cyMMBbI U KBA/IpaT Pa3HOCTH 5)
64 1.32. Bo3BeaeHue B KBAApaT ¥ B KyO CYMMBI H Pa3HOCTH 1
ABYX BBIpDaXXCHUU BbINOJMHATHL AEHCTBUSI C MHOTOUYJIEHAMMU.
11.32. Bo3Be/IcHNUE B KBAJPaT U B Ky6 CyMMBbI M pa3HOCTH BoiBoauTH (hOpMYIBI COKPAIIEHHOTO YMHOKEHUS, IPUMEHSATH UX B
65 JBYX BHIpAKEHHH 1 PeoOpa30BaHUSIX BRIPAKCHUN U BBIYUCIICHUSX.
BbINoJHATH pa3iokeHne MHOTOUJICHOB Ha MHOYKUTEIH.
66 1.33. PaznokeHrne Ha MHOXUTENU C TTOMOIIBIO PopMyI 1
KBAJpaTa CyMMbI U KBaJIpaTa PasHOCTH Pacno3HaBaTh KBaAPaTHBIA TPEXWICH, BBISICHATH BO3MOXKHOCTh
pa3IoKEHUS Ha MHOKHUTEIH, MPeICTABIATH KBAaIPaTHHIN TPEXUJICH B
67 1.33. PaznokeHne Ha MHOKUTEIU C TIOMOIIBIO OpMYIT 1 BH/JIE TIPOU3BEICHUS TUHEHHBIX MHOXKHUTEICH.
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
s M /pata p IIpumeHsITH paznudHbie GOPMBI CAMOKOHTPOJIS MPHU BHITIOTHEHUH
68 11.33. PasjioxxeHre Ha MHOKHTEIH C TIOMOIIBIO (OPMYJT 1 npeobpa3oBaHmid
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
§ 13. Paznoctb kBagpaToB. CymMMa u pa3HoCTh Ky0oB 7




11.34. YMHOXEHHUE pa3HOCTHU ABYX BBIPOKEHUN HA UX

69
CyMMY
70 11.34. YMHOXEHHE Pa3HOCTHU JBYX BBIPAXKEHUI Ha X
CyMMy
71 | n.35. Pa3noxeHue pa3HOCTU KBaApaTOB Ha MHOKUTENH
72 | n.35. Pa3noxxeHue pa3HOCTH KBAIPaTOB HA MHOXHUTEIH
73 11.36. PaznoxkeHre Ha MHOXKUTENIM CyMMBI H Pa3HOCTH
KyOOB
74 31. Konmponvnas paboma Ne 7 no meme
32. KDopmynvl COKPAULEHHO20 YMHONCEHUA >
75 | AHanu3 KOHTPOJIbHOH paboThl. Pemenue 3anay
§ 14. TlpeoGpa3oBaHue LeJbIX BbIPAXKEHU N
76 | m.37. IIpeoOpazoBanue 1EIOTO BEIPAKECHUS B MHOTOWICH
77 | n.37. IIpeobpazoBaHue 11€0T0 BhIPAKEHNS B MHOTOUJIEH
78 11.38. IIpumMeHeHne pa3aMyHbIX CIIOCOO0B AT
pa3ioKeHus: Ha MHOYKUTEIH
79 11.38. [IpumeHeHue pa3aMyuHbIX CIOCOOOB IS
pa3IoKeHUsT Ha MHOYKUTEIH
80 33. Konmponvnasa paboma Ne 8 no meme

34. <Ilpeoobpaszoeanue yenvix gviparxcenuil >




35. AHanu3 KOHTpOJIbHON paboThl. Bo3Benenue

81 IBY4YICHA B cTeNeHb (M3 pyopuxu «/[ns mex, kKmo
Xouem 3namv 60bULE»)
I'naBa 6.
36. Cucrembl IMHEHHBIX ypaBHEHUH
§ 15. JInneiinble ypaBHeHMsI ¢ ABYMS epeMEHHbIMH H
HX CHCTEeMbI
82 | m.40. JIuneliHoe ypaBHEHUE C ABYMS MIEPEMEHHBIMU
OnpenensiTh, SBISETCS JU Mapa YKUCEN PEIICHUEM JaHHOTO ypaBHEHUS
83 n.41. I'paduk JTMHEHHOIO ypaBHEHUS C IBYMSI C IByMsI IEPEMEHHBIMH; MPUBOAUTH PUMEPHI PEIICHHUS YPABHCHUN C
IepeMEeHHBIMU ABYMS ICPEMCHHBIMHU.
v Pematsb YH, aJir HYECKON M b0 KOTOPBIX SIBJIACTCS
m.41. I'paduk muHEHHOTO YpaBHEHUS C ABYMS CIATE 33/124H, AITe0PaHIeCkoil MOJIETBIO KOTOP JIACTC
84 ypaBHEHHUE C IBYMs IEPEMEHHBIMH; HAXOAMThb IIEJIbIC PEIICHUS TyTeM
MepeMEHHBIMU
nepebopa.
85 11.42. CHCTEMBI TMHEHHBIX YPABHEHUH C IBYMS Pemiath CUCTEMBI JIBYX YPAaBHEHHI C ABYMs IIEPEMEHHBIMHU, YKa3aHHbIE
MIePEeMEHHBIMU B COEpIKAHHH.
86 m.42. CucTeMbl TMHEHHBIX YPaBHEHHH C JIBYyMsI PemaTh TekcTOBBIE 3a7jauu anreOpanvyeckuM CrocoOoM:
MepEMEHHBIMU MEPEXOJIUTh OT CIOBECHOUN (POPMYIMPOBKU YCIOBUS 3a]auu K
anredpanvyeckoil MOJIETH MMyTEM COCTaBJICHUS CUCTEMBI YPaBHEHUH;
§ 16. Penenne cucreM JIMHEHHBIX ypaBHEHHI pelaTh COCTaBIEHHYIO CUCTEMY YpaBHEHH; HHTEPIPETUPOBATh
pe3yJbTar.
87 | m.43. Cnoco6 moacTaHOBKH Ctpouth rpadvk ypaBHEHH C TBYMS IEPEMEHHBIMHU.
KoHcTpyupoBaTh SKBUBaJIEHTHBIE PEUEBBIE BHICKA3bIBAHUS C
MCIIOJIb30BaHUEM aJIre0pandeckoro ¥ reOMETPUYECKOTO SA3bIKOB.
88 | m.43. Crioco6 mmoacTaHoBKA .
Pemiath 1 nccs1e10BaTh ypaBHEHUS M CUCTEMbI YPAaBHEHHI Ha OCHOBE
G yHKIIMOHATBHO-Tpa)UUECKUX MPEACTABICHUN YpaBHEHHIA
89 | m.44. Cnoco0 crioxeHust

90

1.44. Crioco0 ClIoXeHUs




91

1.45. Pemenue 3a1a4 ¢ MOMOILBIO CUCTEM YpaBHEHUS

92 | n.45. Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUS
93 | m.45. Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM YPAaBHEHHS
04 37. Konmponvnas paboma Ne 9 no meme
38. KCucmemul TUHENHbIX YPAGHEHU U UX
pewenua>>
39. Ananu3 KOHTpOJIbHON paboThl. JInHeliHbIe
95 HEPABEHCTBA C ABYMS IEPEMCHHBIMU U HIX
cuctemsl (M3 pyopuxu «/{na mex, Kmo xouem
3Hamb 60bULE»)
PeduexkcuBnas ¢a3a (nToropoe noBToOpeHue,
AEMOHCTPALUA JUYHBIX JOCTHKEHUI)
Iloemopenue
3HaTh MaTepuai, U3y4eHHbIH B Kypce MaTEeMAaTHUKH 3a 7 KJacc
96 | OyHKUMH puaj, u3yd yP
YMeTh IPUMECHSITh MTOJIYICHHBIC 3HAHMS Ha TTPAKTHKE.
97 | Ommounensr. MHOTOUTEHEI YMeTh JIOTHYECKH MBICIIUTD, OTCTAMBATH CBOKO TOYKY 3PCHUS U
BBICITYIIIMBATh MHEHUE JIPYTUX, Pa00OTaTh B KOMaH/IC.
98 | @opMyIIBI COKPAIIEHHOTO YMHOXEHUS
99 | CucTtemsl IMHEWHBIX YpPaBHEHUN
100 | Koumponvnas paooma Ne 10 (umozosas)
101 | AHanm3 KOHTPOJILHOU paboTHI. Pemmenne 3amaq




102

Ypok 3anumamenvnoi mamemamuku

HNTtoro yacos

102




