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IInanupyemMsble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbl

IIpenmeTHbIe pe3yJIbTaThI

Oobyuarowuiica nayuumcsa:
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10.
11.

12.

13.

HOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMBbI CUMCIICHUS;

BIIQJICTh IIOHATUSAMH, CBA3aHHBIMU C JICJIMMOCTBIO HATYPAJIBHBIX YHUCEIL;

BbIp@)XaTh YWCJIa B HKBHUBAJICHTHBIX (OpMax, BbIOMpas Hambosee MOIXOSIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOHM CUTYyallUH;

CPaBHUBATH U YIOPSAI0YMBATH PAllMOHAJIbHBIC YUCIIA;

BBINIOJHATh BBIYMCICHUS C PpAUUMOHAIBHBIMM 4YHCIAMHM, COYe€Tas YCTHBIE U
IIACbMEHHBIC TPUEMBI BBIUUCIICHUM, IPUMEHEHUE KAJIbKYIIATOPA;

UCIIOJIb30BaTh IOHATUS M YMEHHUs, CBSI3aHHBIE C NPONOPLHMOHAIBHOCTBIO BEJIMYUH,
IIPOLICHTAMM B XOJ€ pEUICHUS MaTeMaTH4EeCKUX 3alad M 3aJad M3 CMEKHBIX
IIPEIMETOB, BBIIIOJHATH HECIIOKHBIE IPAKTUYECKUE PACYETHI;

UCIIOJIB30BaTh HaYaJIbHBIC ITPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIIbHBIX YUCET,;
BJIAJICTh TMOHATHAMM «TOXJIECTBO», «TOXKIECTBEHHOE IIpeoOpa3oBaHUE», pelaTh
3aJa4u, cojieprkaire OyKBeHHbIE JaHHbIC; padoTaTh ¢ POpMyJIaMu;

BBINOJIHATh NPEoOpa3oBaHMsl BBIPAKEHUH, COJEpXKAaIUX CTENEeHW C LEJIbIMU
IIOKa3aTeIsIMHU;

BBITNOJIHATH Pa3JI0KEHNE MHOTOWICHOB HA MHOXKHUTEIIN;

pemaTh OCHOBHBIE BH/IbI IMHEWHBIX YPABHEHUN C OJHOW IEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

IIOHUMAaTh YPABHEHUE KAaK BAXKHEMIIYI0O MATEMAaTHYECKYH0 MOJENb JUI ONHCAHHS U
U3y4eHHs] Ppa3HOOOpa3HbIX pealbHBIX CUTyalluii, pemaTb TEKCTOBbIE 3a/a4yu
anreOpandeckKuM METOI0M;

OPUMEHATh  TpaUuecKue NOPEACTaBICHHUS Il UCCIENIO0BaHMUs  ypaBHEHHH,
WCCJIEIOBAHNS U PEIICHUs CUCTEM YPAaBHEHMM C JABYMsI IEPEMEHHBIMU. HCIIOJIb30BaTh
pocTeline croco0bl NPeACTaBICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX.

Oodyuarouwguiica noayuum 603MONHCHOCHb HAYUUMCA:

1.
2.

YIIIyOUTh ¥ pa3BUTh NMPEICTABIECHUS O HATYPAIbHBIX YHCIIAaX U CBOMCTBAX ACITUMOCTH;
HAyYUTHCS HUCIIOJIb30BaTh MPUEMBI, PALIMOHAIN3UPYIOIINE BBIYUCIECHUS, TPUOOpPECTH
NPUBBIUKY KOHTPOJUPOBATh BBIYMCICHMS, BBIOMpas MOIXOMSLIMM A CUTYalUH
croco0;

pa3BUTh IIPEJICTABICHHE O YNCIE M YHUCIOBBIX CHUCTEMAaX OT HATYpPaJbHBIX [0
JICHCTBUTEIIBHBIX YNCEN; O POJIM BBIYMCIICHUH B YEJIOBEYECKON IIPAKTHUKE;

pa3sBUTb M YIIYyOMThb 3HAHUSA O JECATHMYHOW 3alUCH JIEHCTBUTENBHBIX YHCEIN
(mepuoauyecKue U HeMepuoANUECcKUe Apoon);

BBIMOJIHATh MHOTOILATOBBIE MPEoOpa3oBaHUs LENbIX BBIPAKEHUH, MNpUMEHs
HIMPOKUI HAOOp CrIOCOOOB U MPUEMOB;

OBJIAJIETH CIIELIMATIbHBIMU IPUEMAMHU PELLIEHUS YPAaBHEHUI U CUCTEM YPABHEHMI;
YBEPEHHO NPHUMEHSATH anmapaTr ypaBHEHHM AJisl pelleHus pa3HoOOpa3HbIX 3ajad U3
MaTEMAaTUKH, CMEXHBIX IIPEAMETOB, IPAKTUKHY;

NPUMEHSTHh TpaduyuecKkue NPEeJCTaBICHUs Ji1 HUCCIEJOBaHMS YpaBHEHHi, cuUCTEM
yYpaBHEHMI, coiepKalnx OyKBEeHHbIE KO (UIIECHTHL;

NpUOOpPECTH MEPBOHAYANBHBIM ONBIT OpraHU3alMi cOopa JaHHBIX NMPHU MPOBEACHHUU
ornpoca OOIIECTBEHHOTO MHEHHs, OCYIIECTBIATh MX aHaju3, MPeJCTaBIATH
pe3yJbTaThl ONpOca B BUJI€ TaOIUIIbI, AUATPAMMBI.

JINYHOCTHBIE pPe3yJIbTaThl
1) BocnuTaHME POCCUICKOM TIpakIaHCKOM HIAEHTHMYHOCTHU: NAaTPUOTHU3MA, YBAaXEHHUS K
OteuecTBy, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun; oco3Hanue cBoei
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STHUYECKOW MPUHAIJIEKHOCTH, 3HAHUE HUCTOPHH, SI3bIKA, KYJIbTYPbl CBOEr0 Hapoa, CBOErO
Kpas, OCHOB KyJIbTYpHOrO Hacienuss HapojnoB Poccum u denoBedecTBa; yCBOCHHE
IYMaHUCTUYECKHUX, JEMOKPATUYECKUX W TPAJULMOHHBIX LIEHHOCTEH MHOIOHAIMOHAJIBLHOTO
POCCHIICKOT0 00IIECTBa; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH M JI0JIra rnepes PoauHoii;

2) dopMHpOBaHUE OTBETCTBEHHOT'O OTHOILIEHHSI K YUE€HHIO, TOTOBHOCTH U

CHOCOOHOCTH 00YYaIOUINXCS K CAMOPA3BUTHIO 1 CaMOOOPa30BaHUIO HA OCHOBE

MOTHUBAIMK K OOYyYEHMIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY M NOCTPOEHUIO JaibHEHIIen
WHIMBUIYAJIbHOM TpaeKTOpuu oOpa3oBaHUs Ha 0a3e OPHUEHTUPOBKUM B MUpE Mpodeccuil u
npoeCCHOHATIBHBIX NPEANOYTEHHH, C yYETOM YCTOHYMBBIX MO3HABATEJIbHBIX MHTEPECOB, a
TaKkXKe Ha OCHOBE ()OPMHUPOBAHMS YBAXKMTEIbHOTO OTHOILEHHS K TPYHy, Pa3BUTHs OIbITA
y4acTHs B COUMAIBHO 3HAYMMOM TPY/E;

3) popMupoBaHHe 1IEIIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON NPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUpa;

4) ¢dopMupOBaHHE OCO3HAHHOTO, YBaXHUTEIHLHOTO U JIOOPOKEIATETHLHOTO OTHOIICHUS K
JpyroMy 4eJOBEKY, €ro MHEHHUIO, MHUPOBO33PEHHIO, KYJIbTYpPE, SA3bIKY, BEpe, I'pa)JaHCKOH
MO3HIINH, K UICTOPUH, KYJIbTYpE, PEIUTHH, TPAIUIHSIM, sI3bIKaM, LIEHHOCTSIM Hapo1oB Poccun
U HapoJI0OB MHMpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JAUAJIOT C JPYTUMHU JIFOJbMH U JIOCTUTATh
B HEM B3aMMOTIOHUMAHHS;

5) ocBOEHUE COLMATIBHBIX HOPM, ITPABUJI MIOBEACHUS, poJiei u GopM colMaibHON

YKU3HH B TPYIINAX U COOOIIECTBAX, BKIIOYAst B3POCIbIC M CONMATbHBIE COOOIIECTBA; YUaCTHE B
IIKOJIBHOM CaMOYIPABICHUM U OOIIECTBEHHOM KU3HU B IIPE/iesiaX BO3PACTHBIX KOMIIETCHIIUMN
C YYE€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPAIBHOTO CO3HAHMS U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX

npobjeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHpPOBAHWE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOI'O IOBEAEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHBIM
MOCTYITKaM;

7) popMHupoBaHUE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH U

COTPYAHUYECTBE CO CBEPCTHUKAMHU, IETHMH CTapUIETO0 W MIIAJIIIETO BO3PACTa, B3POCIBIMU B
nporecce  00pa3oBaTeNbHOM, OOIIECTBEHHO  IOJIE3HOM,  y4yeOHO-MCCIIE0BATENIbCKOM,
TBOPYECKOH M JPYTUX BUIOB JACATEIBHOCTH;

8) hopMupoBaHKe IEHHOCTH 30POBOTO M 0€30MacHOro 00pa3sa KHU3HHU; YCBOCHHE

NpaBUI WHAWBHIYAITBHOTO W KOJUIEKTUBHOTO O€30MacHOTO IOBENEHHS B YPE3BBIYAMHBIX
CUTYallUsX, YIPOXKAIOUINX KU3HU U 3/I0POBBIO JIIO/IEH, IPAaBUJ MOBEJCHHS HA TPAHCIIOPTE Ha
Joporax;

9) popmHpoBaHUE OCHOB HKOJIOTHUECKON KYJIBTYphl, COOTBETCTBYIOLIECH

COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHE OIbBITA HKOJIOTUYECCKU
OpPUEHTHPOBAHHON pEeQIIEKCUBHO-OIICHOUYHOW M MPAKTUYECKON NEeSATEIbHOCTH B JKU3HEHHBIX
CUTYaIHSAX;

10) oco3HaHHe 3HAUYEHUS CEMBU B JKM3HHM 4YeJOBEKa M OOILIECTBa, NPUHATHE IEHHOCTU
CEeMENHOM KU3HU, YBAXKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YWIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETUYECKOTO CO3HAHUS YEepe3 OCBOCHUE XYJO0KECTBEHHOI'O HACIEIus
HaposoB Poccun n Mupa, TBOPUECKOH MEATETHHOCTH SCTETUIECKOTO XapaKTepa.

MeranpeameTHblie pe3yabTaThl

1) yMeHHe caMOCTOSITENIbHO ONPENENATh LI€TN CBOEro 00y4eHus, CTaBUTh U

dopmynupoBaTh Uil ceOs HOBBIE 3aJaud B ydeOe M TO3HABATENbHOW JEATENbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIHLHON JEATEIbHOCTH;

2) yMEHHE CaMOCTOSITENIBHO TUIAHUPOBATH MTYTH JOCTUKEHUS LI€IEl, B TOM UUCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Haubonee 3P EeKTUBHBIE CIOCOOBI PpELICHUS
y4eOHBIX U M03HaBaTEIbHbIX 33/1ay;

3) yMeHHe COOTHOCUTh CBOM JIEHCTBUS C INIAHUPYEMBIMU pe3yIbTaTaMH,



OCYLIECTBJISATh KOHTPOJb CBOEH JEATEIBHOCTH B TPOLECCE JOCTUKEHUS pe3yibTaTa,
OlpeneNiaTh CHocoObl JEWCTBUH B paMKax MPEUIOKEHHBIX YCIOBHM W  TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTyallUEH;

4) yMeHue OIIeHUBATh MPABUIIBHOCTD BBIITOJHEHHS y4eOHOM 3a/1aun, COOCTBEHHBIE
BO3MO’KHOCTH €€ PEILIEHNS;

5) BiajieHue OCHOBAaMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PEILICHUN U

OCYIIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOI! U MM03HABATENbHOMN JAESITEeIbHOCTH;

6) yMEHHE OmNpeNeNsITh MOHSTHUSA, CO3/1aBaTh OOOOIICHMS, YyCTAaHABIMBATH AaHAJOTHH,
KJIaCCU(UIIMPOBAaTh,  CaMOCTOSITEJIbHO  BbIOMpaThb  OCHOBAHHUS W KPUTEPUU  JUIS
KJIacCU(UKALlMY, YCTaHABIMBATh MPUYMHHO-CIECICTBEHHbIE CBSI3U, CTPOUTH JIOTHUYECKOE
paccyxJieHue, yMoO3akitoueHue (MHIYKTUBHOE, NEIYKTUBHOEC W MO AHAJIOTMHM) U JeNaTh
BBIBOJIBI;

7) yMeHHEe CO03/1aBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKM M CHMBOJIBI, MOJICIIA U CXEMBI
JUTSI pelIeHrs yUeOHBIX U IMO3HABATEIbHBIX 3a/1a4;

8) CMBICTIOBOE YTCHUE;

9) yMeHure opraHu30BbIBAaTh yUeOHOE COTPYIHNYECTBO U COBMECTHYIO NESATEIbHOCTh

C y4yHWTeJIeM M CBEPCTHHUKAaMH; padoTaTh MHIMBHIYaJIbHO W B TPYIIE: HAXOAUTh oOOIIee
pelleHre U paspeniath KOH(PIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMHA M y4eTa MHTEPECOB;
(bopMyIupoBaTh, ApPryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

10) ymeHue OCO3HAaHHO HCIOJB30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUHM C 3ajayeid
KOMMYHHUKAIMK JJIs1 BBIPQXEHUSI CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEN; MJIaHUPOBAHUS U
peryisiiuy CBOEH NEATEIbHOCTHU; BIaJCHUE YCTHOM U MUCbMEHHOW PEUbl0, MOHOJIOIMYECKOMN
KOHTEKCTHOM pEUblo;

11) popmupoBanue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIb30BaAHUS
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee UKT — komneTeHum);

pa3BUTHE MOTHUBALIMM K OBJAQJCHUIO KYJbTYPOM AaKTUBHOIO IIOJIb30BAHUS CIIOBApsIMU H
JPYTMMHU [TOMCKOBBIMU CUCTEMAMHU;

12) dbopMupoBaHHe M Pa3BUTHE 3KOJOTUYECKOTO MBIIUICHUS, YMEHHUE MPUMEHSTh €ro B
MIO3HABATENbHOW, KOMMYHHMKATUBHOM, COLUAIBHOW TPaKTUKE H MPOodeCCHOHATBHON
OpUEHTALINH.



Conep:kanue y4eOHOI0 nmpeamera

1. BoipaskeHus, TOK1eCTBa, YPABHEHUSA

UucnoBble BbIpaXEHHS C MepeMeHHbIMU. llpocrteiimme mnpeoOpa3oBaHus BBIPAKCHUH.
VYpaBHeHue, kKopeHb ypaBHEHMs. JIMHEHHOE ypaBHEHHE C OJHOM mepeMeHHOW. Perienue
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJIEHUs ypaBHEHUNH. CTaTUCTUUECKHUE XapaKTEPUCTUKH.
OcHoBHasi 1leb - CHCTEMAaTHU3UpPOBaTh M OOOOIIUTH CBEACHUA O MPeoOpa3OBaAHUAX
anreOpanyecKrX BBIPAKEHUH U PEIICeHUH YPaBHEHHH ¢ OJJHOHM MepeMEeHHOM.

IlepBas Tema Kypca 7 Kijiacca sIBJISE€TCS CBA3YIOIIUM 3BEHOM MEXIY KypCcOM MaTe€MaTUKH S5—
6 KiaccoB M Kypcom anreOpel. B Hell 3akpemisioTcs BBIYMCIUTEIbHBIE HAaBBIKH,
CHCTEMATH3UPYIOTCA U 0000IIAIOTCS CBEACHHS O MPEOOpPa3OBaHMIX BBIPAKEHUN U PELICHUN
YpaBHEHUH.

Haxoxxenne 3HaueHUi YMCIOBBIX U OYKBEHHBIX BBIPAKCHUN a€T BO3MOKHOCTH IIOBTOPUTH
C yyalnuMucCs IIpaBuja JEUCTBUH C palMOHAIbHBIMM YHCIAMU. YMEHHUS BBIIOJHATH
apudMeTHUeCKue ACUCTBUS C PAlMOHAIBHBIMU YHCIAMHU SIBJISIOTCS OMOPHBIMH JJISI BCETO
Kypca anreOpsl. CieayeT BBIICHHTb, HACKOJIbKO MPOYHO OBJIAJENM MMM ydYalluecs, U B
cilyyae HEOOXOJUMOCTH OpPraHHM30BaTh IMOBTOPEHHE C LEIbI0 JIMKBUAALWHU BBISIBICHHBIX
npo0OesioB. Pa3BUTHIO HABBHIKOB BBIUMCICHUN JTOJKHO YAEISATHCS CEphEe3HOE BHUMAHHE U B
JAJIbHEHIIIEM NIPU U3YYEHUU JIPYTUX TEM Kypca anreOphl.

B cBs3u ¢ paccMOTpeHHMEM BOIpOCa O CPAaBHEHMM 3HAYEHUN BBIPAXKEHUN PaCLIUPSIOTCA
CBEJICHUS O HEPABEHCTBAX.

[Ipu paccMmoTpenun mnpeoOpa3oBaHUil BbIpaKEHUN (POpPMabHO-ONIEPATUBHBIE YMEHHS
OCTAalOTCS Ha TOM, K€ YPOBHE, ydalluecs IOAHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUH
Teopueil. BBOIATCS TOHATUS «TOXIECTBEHHO PABHBIE BBIPAKEHUS», «TOXKIECTBOY,
«TOXJIECTBEHHOE IPEOOPa30BaHUE BBIPAXKEHUI», COAEpXKAHUE KOTOPHIX OYIET MOCTOSHHO
PacKpbIBAaThCSA U YIIYOJISATHCSA MPH U3YUYEHUU MPEoOpa3OBaHUN PA3TUYHBIX anreOpanuyecKux
BbIpaxkeHUM. [loguepkuBaercs, YTO OCHOBY TOKJIECTBEHHBIX IMPEOOPAa30BAHUN COCTABIISIOT
CBOMCTBA IEWCTBUU Hal YUCIIAMU.

YcunuBaercss poib TEOPETUYECKUX CBEACHUN NpPU pPacCMOTpPeHHHM ypaBHeHUH. C Lelbio
o0Oecrie4eHuss OCO3HAHHOTO BOCHPHSITHS YYAIlUMHUCS aITOPUTMOB pEILICHUS ypaBHEHUI
BBOJMTCSI BCIIOMOTaTENIbHOE IIOHATHE DPABHOCWIBHOCTU YypaBHEHHH, (QOpMYIHpPYIOTCS U
pPa3bACHAIOTCS HAa KOHKPETHBIX IPUMEpPAx CBOMCTBAa paBHOCHIBHOCTU. J[laeTcs mnoHATHE
JIMHENHOTO YPaBHEHHUsI U MCCIIEIYETCsl BOIIPOC O YHCIIE €ro KOpHel. B cucreme ynpaxHEHU
0co00e BHUMaHHE Y/EIseTCs PELIeHUIO YpaBHEHUH BUIa ax = b Ipu pa3nuyHbIX 3HAYEHUSX a
u b. [Iponomkaercsa pabora mo GOPMUPOBAHUIO Y yUAITUXCS YMEHHS MCIOIB30BaTh armapar
YPaBHEHHH KaK CPEJICTBO JUIS PEIICHHs TEKCTOBBIX 3a7ad. YPOBEHb CIOXKHOCTHU 3aJad 3/1€Ch
OCTaeTcsl TAaKUM ke, Kak B 6 Kjacce.

W3y4eHne TeMbl 3aBEpIIAETCsl 03HAKOMIIEHHEM YYalIUXCs C MPOCTEUIINMH CTaTUCTUYECKUMU
XapaKTepUCTHUKAMU: CPEIHUM apU(PMETHUECKUMHU, MOJIOM, METMaHOM, pa3MaxoM. Yyaluecs
JOJKHBI YMETh MCIIOJIb30BaTh 3TU XapaKTEPUCTHKU Ul aHAIM3a psAa JaHHBIX B HECIOXKHBIX
CUTYaLUsX.

2. ODyHKUHHU

OyHKIMsA, 0051acTh onpeeneHust GyHKIuU. Borurcnenne 3HadeHuil GyHKIMU o Gopmyie.
I'paduk pynkuuu. [Ipsimas npomopimoHanbHOCTh U ee rpaduk. JluHelHas (yHKIUS U ee
rpadux.

OcHoBHasl 11eJIb - 03HAKOMUTD YYaIIUXCA ¢ BaKHEHIIMMU (DYHKIMOHAIBHBIMU MTOHSATUSIMU U C
rpaduKaMu MpsIMO MPOMOPIUOHAIBHOCTU M IMHEHHON (DYHKIIMU OOILEro BUA.

JlanHast Tema sBIsSIeTCS HayalbHBIM JTallOM B CHCTEMaTHYECKOM (YHKIIMOHAIbHON
MOJArOTOBKE YYalIuXcs. 3/1eCh BBOAATCS TaKue MOHATHA, KaK (DYHKIMS, apryMeHT, 001acTh
onpezaeneHuss GyHKuuU, rpapuk QyHKUMU. OYHKIMS TPAKTyeTCs KaK 3aBHCHUMOCTbH OJIHOM
NEepPEeMEHHOI OT Apyroil. Yuyamuecs MojiydyaloT IepBO€ MPEACTaBICHHE O CIIOCO0ax 3aJaHHs
¢byuknuu. B nganHON Teme HauumHaeTcs pabora Mo (OPMUPOBAHUIO Y YHAIIUXCS YMEHMH
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HaXOJHTh 10 (popMyste 3HaUeHHE QYHKIMH IO H3BECTHOMY 3HAYCHUIO apTyMEHTA, BBITIOIHATD
Ty e 3aJa4dy 1o rpaduKy 1 pemars 1o rpaduky oopaTHyro 3a1ady.

QOyHKIMOHANBHBIE TOHATHUS MOJIYYalOT CBOIO KOHKPETH3ALHUIO IMPHU HM3YYCHHH JIMHEHHON
(YHKLIMU U €e YaCTHOTO BHUJa — MPSMON MPOMOPIHOHAIBHOCTH. YMEHUS CTPOUTH U YUTATh
rpaduku 3TUX QYHKINI MIMPOKO HCIOIB3YIOTCA KaKk B CAMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpu U (pU3MKH. Yyaiuecs: JODKHBI IOHUMAaTh, KaK BIMAET 3HAK Kod(duuueHTta Ha
pacnosoXeHne B KOOPIMHATHOHN MIOCKOCTH Tpaduka Gpynkuun y = kx, rae kO, kak 3aBHCHT
ot 3HavyeHuil k u b B3aumHoe pacrnonoxkeHue rpadukoB AByX GyHKUuN Buaay = kx +b
®opmupoBanue Bcex (QYHKIMOHAIBHBIX IMOHATHHA U BHIPAOOTKA COOTBETCTBYIOIINX HABBIKOB,
a TaKkKe M3y4YeHHE KOHKPETHBIX (YHKIMH CONPOBOXKIAIOTCS PACCMOTPEHHEM IPHMEpPOB
peaybHBIX 3aBUCHMOCTEH MEXIy BEITHYMHAMH, YTO CIIOCOOCTBYET YCHJICHHMIO MPUKJIaTIHOU
HAIpaBJICHHOCTH Kypca anreOpsbl.

3. CteneHb ¢ HATYPAJIbHBIM NOKA3aTeEJIEM

Crenens ¢ HaTypaJIbHBIM ITOKa3aTeleM U ee cBoicTBa. OnaHouwneH. OyHKIUU y = X2, y = x> u
uX rpaduKu.

OcHoBHasi _1elb — BBIPA0OTaTh yMEHUE BBHITIONHATH JCWCTBUS HAJ CTENEHSMH C
HATypaJIbHBIMH MOKa3aTesIMHU.

B nmanHOW Teme maercs ompejelieHHe CTENEeHM C HaTypajdbHBIM TokaszareneM. B kypce
MaTeMaTUKU 6 Kiacca ydamnihecs y>Ke€ BCTPEYalluCh C MpPUMEpaMH BO3BEICHHS YHCEN B
cTerneHb. B cBs3M C BBHIYMCIICHHEM 3HAUYEHUM CTENEHU B 7 KJIACCE JIaeTCs MPEJICTABICHUE O
HAXO0XJICHWW 3HAYEHUI CTENEeHHU C MOMOIIBI0 KaIbKyNIATOpa. PaccmarpuBaioTcs cBOICTBa

v +
CTeNeHH C HaTypalbHbIM I0Ka3aTesieM. Ha mpumepe nokasatenscrsa cBoiicT a™ s a” =a™ ',

a" :a"=a""rge m > n, (aM" = a™, (ab)" = a"b" yuammecs BmepBble 3HAKOMATCA C
JI0Ka3aTeIbCTBAMHU, MIPOBOJMMBIMU Ha aareOpaMueckoM MaTepuaie. YKazaHHbIE CBOMCTBa
CTENEHH C HATYpalbHBIM MOKa3aTeleM HaXOAT IIPUMEHEHHE IPU YMHOKEHHU OJHOYICHOB U
BO3BE/ICHUH OJHOUJIEHOB B CTEIeHb. [Ipy HAXO0XKIEHUU 3HAYEHUH BHIPAXKEHHH, COIepKALIUX
CTeneHH, 0c000e BHUMaHKeE clelyeT 00OpaTUTh Ha IOPAA0K JeHCTBHiA.

Paccmotperne GyHKIMHA ¥ = X, y = X° O3BOJSCT IPOLOIKUTH PaboTy 1o (hOPMUPOBAHHIO
yMeHuil cTpouTh M uuTaTh rpapuku GyHKuMHA. BakHo 0OpaTUTh BHMMAHME ydalluxcs Ha
oco0eHHOCTH Tpaduka PyHKIUU y = X : Tpa@uK NMPOXOIUT Yepe3 Hayaslo KoopauHat, ock Oy
ABJIAETCS €r0 OChI0 CUMMETPUH, IPa(UK PACIIOI0KEH B BEPXHEH MOMYIIOCKOCTH.

VYMeHHe CTpouTh rpadukd QYHKIMHA y = X° U Y = X° HCIIOIB3YeTCs ISl 03HAKOMIICHHS
ydamuxcsi ¢ rpagUueckuM crocoboM peleHus ypaBHEHHI.

4. MHOro4JIeHbI

Muorousnes. CnoxeHue, BHlMUTaHUE U YMHOKEHHE MHOTO4JIeHOB. Pa3noxkeHre MHOrO4ieHOB
Ha MHOXUTEJIN.

OcHoBHasl 11eJ1Ib — BbIPa0OTaTh YMEHUE BBINOJHATH CIIOKEHHE, BBIUUTAHUE, YMHOXKEHUE
MHOT'OYJIEHOB U PA3JI0KEHHE MHOTOYJIEHOB HA MHOYKUTEIH.

Jlannass Tema wurpaer (QyHIaMEHTAJIbHYIO pOJib B (OPMUPOBAHUU YMEHHUS BBINOJIHATH
TOKJECTBEHHbIE MpeoOpa3oBaHusl anredpanyeckux BblpakeHH. dopmupyembie 37ech
(dopManbHO-ONIEpaTUBHBIE YMEHHS SBISIOTCS ONOPHBIMM TpU M3YyYEHUM JAEHCTBUN C
palMOHATIBHBIMU IPOOSIMHU, KOPHIMHU, CTENIEHSIMH C PAllMOHAIbHBIMU TTOKA3aTENISIMU.
W3ydyeHre TeMbl HAUMHAETCS C BBEJACHHUS MOHSITHI MHOTOWIEHa, CTaHIAApTHOIO BHIA
MHOT'OYJIEHA, CTENEHU MHOrodjgeHa. OCHOBHOE MECTO B 3TOM TEME 3aHHUMAIOT aJTOPUTMBbI
JNEHCTBUII ¢ MHOTOWJIEHAMH - CJIOKEHHE, BbIUMTAHWE M YMHOXKEHHUE. Yyaliuecs IOJKHBI
MIOHMMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEIEHNE MHOTOUJIEHOB BCETJa MOYKHO NPEACTABUTD B
BUJIE MHOTOWIEHA. J{eiCTBUS CIOXKEHUS, BBIYUTAHNUS U YMHOKEHHSI MHOTOWICHOB BBICTYAIOT
KaK COCTaBHOW KOMIIOHEHT B 3aJlaHMAX Ha IpeoOpa3oBaHUs LEJbIX BbpakeHuil. [loaromy
HEIeJIeCO00pa3HO MEepexXoJuTh K KOMOMHUPOBAHHBIM 3aJaHUSIM MPEXKIE, YEM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.




Cepbe3HOe BHUMAHUE B ATOH TEME YIENSCTCS Pa3IOKECHHI0 MHOTOYJICHOB HAa MHOXHTEIH C
MOMOIIbI0 BBIHECEHHsI 32 CKOOKM OOIIEro MHOXHUTENS W C TOMOIIBIO TPYINITUPOBKH.
CooTBeTcTBYyIOIHKE TTpeoOpa30BaHUs HAXOIAT MIMPOKOE PUMEHEHHE Kak B Kypce 7 Kiacca,
TaK ¥ B MOCIEAYIOIUX Kypcax, 0COOEHHO B ACUCTBUAX C PAI[HOHAIIBHBIMU IPOOSIMH.

B naHHO# TeMme ydvamuecss BCTpPEUYArOTCS C MPHMEPAMH HUCIOJIB30BaHUSI PacCMAaTPHUBACMBIX
npeoOpa3oBaHUil TMPH PEUICHWH Pa3HOOOpa3HBIX 3a/ad, B YACTHOCTH TMPU PEIICHUU
ypaBHEHHIA. DTO MO3BOJISIET B XO€ U3YyYCHHS TEMBI MPOJIOJDKUTH paboTy 1Mo (OPMHPOBAHUIO
YMEHUS peliaTh YpaBHEHHUS, a TaKKe pemaTh 33Jadd METOJOM COCTaBJICHUS ypaBHeHHH. B
YHCIIO YIPKHEHUI BKITIOYAIOTCSl HECTIOXKHBIC 3a/IaHUS Ha JI0KA3aTeIbCTBO TOXKICCTBA.

5. ®opmyJibl COKpPAIIEHHOT0 YMHOKEHU S

®opmyisl (a + b)° = a + 2ab + b?, (a+ b)* = a® + 3a’b + 3ab® + b°, (a £ b) (a®ab + b?) =a’ +
b®. IlpuMeHeHIe POPMYIT COKPALLIEHHOrO YMHOXKCHHUS B PEOOPA30BAHHSX BHIPAKCHHIA.
OcHoBHasl 11e1b — BBIPA0OTAaTh YMEHUE MPUMEHSATH (POPMYJIIBI COKPAIIEHHOTO YMHOXCHUS B
npeoOpa3oBaHUsIX IENbIX BBIPAKEHHH B MHOTOWICHBI M B Pa3JIOKEHHH MHOTOWICHOB Ha
MHOKUTEJIH.

B nanHoili Teme mpopoipkaeTcs paboTa 1Mo GOpPMHUPOBAHUIO Y yUAIIUXCsS YMEHHSI BBITIOIHSTh
TOXKIAECTBEHHBIE MpeoOpa3oBaHusl LENbIX BbIpaXeHHH. OCHOBHOE BHHUMAaHHE B TeMe
ynensiercs popmynam (a - b) (a +b) = a’ - b, (a= b)2 = a’ + 2ab + b?. Yuammecs JOIKHbI
3HATh 3TH (POPMYJIBI M COOTBETCTBYIOIINE CIOBECHBIE (POPMYIUPOBKHU, YMETh MPUMEHSITH HX
KaK «CJIeBa HAIPaBO», TaK U «CIPaBa HAJICBOY.

Hapsizly ¢ yKa3aHHBIME paccMaTpHBAioTCs Takke dopmyisl (a = b) = a® + 3a% + 3ab® + b®, a3
+ b= (a+Db) (a2 ab + bz). OJHaKO OHU HAXOAST MEHbLIEE IPUMEHEHUE B Kypce, I03TOMY HE
CJIEZyeT U3JIUIIHE YBJICKAThCS BHIOJHEHHEM YITPAKHEHUI Ha WX UCIIOJIH30BAHUE.

B 3akmounTeNhbHONM YaCTH TEMbI PAcCMaTPUBACTCS TMPUMEHEHUE Ppa3MYHBIX ITPUEMOB
Pa3I0KEeHUs MHOTOWICHOB HAa MHOXHTEJIH, a TAK)KE MCIOJIb30BaHUE MPEOOPA30BAHUN LIEITBIX
BBIPOKEHUH JUIS PEIICHHS IIIMPOKOTO KPyra 3a/1a4.

6. CucremMbl THHEHHBIX YPABHCHUH

Cucrema ypaBHeHuUH. Penienne cuctemMsl JBYX JMHEMHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
U €ro reoMeTpuyeckas MHTepnperanus. Pemenne TEKCTOBBIX 3a7ad METOLOM COCTaBICHUS
CHUCTEM ypaBHEHUH.

OcHOBHas 11eJb - O3HAKOMHUTH YYaIIMXCSl CO CIIOCOOOM pEIIeHHs CHCTEM JIMHEHHBIX
YpaBHEHUH C JBYMsI NEPEMEHHBIMH, BbIpa0OTaTh YMEHHUE pellaTh CHUCTEMbl YpaBHEHUH M
IIPUMEHATH UX NPU PELICHUH TEKCTOBBIX 3ajad.

W3ydeHue cucteM ypaBHEHUH pacnpezensercss Mexay Kypcamu 7 u 9 knaccoB. B 7 kmacce
BBOJMTCS IOHATHE CUCTEMBI U PACCMATPHUBAIOTCSI CUCTEMBI JINHENHBIX YPABHEHUIA.
W3noxxeHne HauMHAeTCs C BBEACHUSA IMOHATHS <«IMHEWHOE YpaBHEHHE C JABYMs
NEPEMEHHBIMIY. B cucTeMy ynpa)KHEHHIl BKIIIOUAIOTCS HECJTIOXKHBIE 3aJaHMsl Ha PELIECHUE
JMHENHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH B LIEJIbIX YHCIIaX.

dopmupyeTcsi yMEHUEe CTpOouTh I'paduk ypaBHeHUs a + by = c, rae a 0 wnu b 0, npu
pa3IUYHBIX 3HAYEHHSX a, b, c. BBenenue rpadguuecknx oOpa3oB JaeT BOZMOXKHOCTh HATJISTHO
MCCJIEI0BATh BONPOC O YHUCJIE PEUICHWM CHCTEMbI ABYX JMHEWHBIX YPaBHEHHH C ABYMs
NEePEMEHHBIMH.

OCHOBHOE MECTO B JaHHOW TE€ME€ 3aHMMAET U3YyYEHUE AJITOPUTMOB PELICHMSI CUCTEM ABYX
JUHEHHBIX ypaBHEHUH C JBYyMS TEPEMEHHBIMU CIIOCOOOM TOJICTAHOBKM U CIOCOOOM
ClIOKEHMsI. BBeeHne CUCTEM IO3BOJISIET 3HAUUTENIBHO PAaCHIMPUTH KPYr TEKCTOBBIX 3azad,
pelaeMbiX C TOMOIIBI0 amnmapara anreOpsl. [IpuMeHeHue cucteM YIpoLIaeT Mpolecce
HepeBo/ia IaHHBIX 3a/1a4l C OOBIYHOTO S3bIKA Ha S3bIK YPaBHEHUH.

7.11oBTOpEHME.
OcHoBHasl 11eJIb - TOBTOPEHNE, 0000IIEeHHE U CUCTEMaTH3alisl 3HaHUI, YMEHUIN 1 HaBBIKOB 3a
Kypc anredpsl 7 Kiacca.




TeMaTnuyeckoe NJIAHMPOBAHUE

KoanuectBo KoanuectBo

Ne Haseanue TeMbl 4acoB KOHTPOJIbHBIX padoT

1 BroipakeHus, ToxKIecTBa, 29 2
ypaBHEeHHs

2 | ®yHkuun 11 1

3 CreneHb ¢ HATYPAJIBHBIM 11 1
noKa3arejeM

4 | MHOroO4wIieHbl 17 1

5 DopMyJibl COKPAIIEHHOTO 19 2
YMHOKEHUsI

6 | Cucrembl JIUHEHHBIX YPABHEHH 16 1

7 | IloBTOpEeHUe 6 1

Hroro 102 9




