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1.Ilnannpyemble pe3yJibTaThl 0CBOEHHUS] Y4eOHOI0 NpeaMeTa

[Iporpamma mo3BOJsI€T JOOMBATHCS CIEAYIOLIUMX PE3YJIbTATOB OCBOEHUS

00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHuUs:
Juunocmnuwie:

1) OTBETCTBEHHOTO OTHOIIEHHSI K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydJaromuxcs K CaMOPa3BUTHUIO U CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBALUM K
00Oy4EeHHIO U IO3HAHUIO;

2) popMHUpOBaHUS KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIICHUU U
COTPYIHHYECTBE CO CBEPCTHUKAMM, CTAPIIUMHU M MIAAIINMHU B 00pa30BaTeIbHOMH,
y4eOHO-HCCeJ0BATENbCKOM, TBOPUECKON U APYTUX BUAAX JIEATEIbHOCTH;

3) yMEHHUSL SICHO, TOYHO, TI'PaMOTHO H3JaraTh CBOM MBICIM B YCTHOW U
NUCHbMEHHOM pedd, IOHMUMATh CMBICT TIOCTAaBICHHOW 3a/layd, BBICTPAMBATH
apryMEHTAINI0, TPUBOANTH MIPUMEPHI U KOHTPIIPUMEPHI;

4) TepBOHAYAILHOTO MPEJCTABICHHUS O MaTeMaTHYCCKOW Hayke Kak cdepe
YeJIOBEYECKON NIeSITeNIbHOCTH, 00 3Tamax e€ pa3BuUTHS, O €€ 3HAUYMMOCTH IS
pa3BUTHS ITUBUIN3AIINH;

5) KPUTUYHOCTH MBIIJICHUS, YMEHUS PACIIO3HABATh JIOTMYCCKH HEKOPPEKTHBIC
BBICKA3bIBAHMSI, OTINYATH TUIIOTE3Y OT (aKTa;

6) KpeaTUBHOCTH MBINUICHUS, UHUIIMATUBBI, HAXOYMBOCTH, aKTUBHOCTH TPHU
peleHnu apuMeTHIeCKIX 3a/1ad;

7) yMeHHsI KOHTPOJIMPOBATh MPOIIECC U Pe3ysIbTaT Y4eOHOW MaTeMaTH4eCKOi
NEeSITENBHOCTH;

8) bopMupoBaHusl  COCOOHOCTH K 3MOIMOHAJILHOMY  BOCHPHUSATHIO
MaTEeMaTUYECKUX 00BEKTOB, 3314, pEIICHU, pacCyKACHHI;

Memanpeomemmuuwie:

1) ciocOOHOCTH  CaMOCTOSITEJIPHO — IUIAHMPOBATh  AJbTEPHATHBHBIC IYTH
JTOCTYDKCHUST 1IeJIel, OCO3HaHHO BBIOMpaTh HamOosiee S(PGEeKTUBHBIE CIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

2) YyMEHHS OCYIICCTBIATH KOHTPOJb IO 00pas3ily ¥ BHOCHTh HEOOXOIUMBIC
KOPPEKTHBHI;

3) CcIOCOOHOCTH aJCKBATHO OICHWBATH IPABWIBHOCTh WJIH ONIKOOYHOCTH
BBITIOJTHEHUS Yy4eOHOW 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS;

4) yMeHHWS yCTaHaBIMBaTh NPUYUHHO-CJICIACTBEHHBIC CBS3U; CTPOUTH
JIOTUYECKUE PACCYKICHHSI, YMO3AKIIOUeHUs (MHIYKTUBHBIC, NETyKTUBHBIC U TIO
aQHaJIOTUH) U BBIBOJIbI,

5) ymenus CO3/1aBaTh, MIPUMEHSTH 151 npeoOpa3oBbIBATH
3HAKOBOCHMBOJIMYECKHUE CPEICTBA, MOJACINA M CXEMBI JUIsl pEHICHUS YYEOHBIX H
MO3HABATEILHBIX 33/1a4;

6) pa3BUTHS CIOCOOHOCTH OpPraHWU30BBIBATH YYCOHOE COTPYIHUYECTBO U
COBMECTHYIO JCSTEIBHOCTh C YUYUTEIEM W CBEPCTHUKAMH: OMPENCIATH IIEIH,
pacnpenensaTh QYHKIHH W POJIM YYaCTHUKOB, B3aUMOJICMCTBOBATh M HAXOIUTh
oO1iue cnocoObl paboThl; yMEHHs paboTaTh B IPYIIE: HAXOJUTh OOIIEE PEIICHHE
¥ pa3peniatb KOH(QJIMKTHI HA OCHOBE COTJIACOBAHUS MO3UINNA U YIETa HHTEPECOB,;



Clymarh MapTHEpa; (QOpMyIHpOBaTh, apryMeHTHUPOBATb W OTCTaUBaTh CBOE
MHEHUE;

7) ¢dopmupoBaHus Y4eOHOH M OOIIETIONB30BATEILCKON KOMIIETEHTHOCTH B
00JIaCTH  KCIOJI30BaHUS HMH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTMI
(MKT-kOMIIETEeHTHOCTH);

8) mepBOHAYAIBLHOTO TPEACTABICHUS 00 HIEIX U O METOJIaX MAaTEeMAaTUKU KaK
00 yHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH;

O) pa3BuTHS CIIOCOOHOCTH BHUJECTh MAaTEMAaTHUYECKYHO 3alady B JPYTHUX
JUCIUIUIMHAX, B OKPYKAIOILIEH KU3HH;

10) yMeHWs HaxOAWTh B PA3IUYHBIX HUCTOYHHMKAX  HH(OpMAIHIO,
HEOOXOUMYIO JUIsl pelIeHUs] MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBISITh €€ B
NOHSATHOM (popMe; NPUHMMATH PEIICHHE B YCIOBUSIX HEMOJHOM U HM30BITOUHOM,
TOYHOM M BEPOATHOCTHOM MH(OpMALIUK;

11) yMeHusT TOHMMATh U KCIOJB30BaTh MAaTEMATUYECKHE CPEICTBA
HATJSIHOCTH  (PUCYHKH, UYEpPTEXH, CXEeMbl H Jp.) I  WLIOCTpaluH,
UHTEpIpETaIlluH, apTyMEHTAINH;

12) yMeHus BbIIBUTATh THIIOTE3bI IPU PELICHUH YUYCOHBIX 33/1a4 U MOHUMAHHUSI
HEOOXOJIMMOCTH UX MPOBEPKHU;

13) mnoHMMaHHS CYIIHOCTH AQJITOPUTMHUYCCKUX MPEANUCAHUNA U  yMEHHUS
JIEHCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aJITOPUTMOM;

14) yMeHHST CaMOCTOSITENIBHO CTaBHTh IIeNIM, BBIOMpaTh H CO3/aBaTh
QJITOPUTMBI JJIs1 PEILIEHUs] y4EeOHbIX MaTEMaTHUECKUX MPOOIIeM;

15) cmocoOHOCTM — IIAHUPOBaTb W OCYIIECTBIATH  JCATEIHLHOCTb,
HaMpaBJICHHYIO HA PELICHHUE 3a/1a4 UCCIIEA0BaTEIbCKOIO XapaKkTepa;

Ilpeomemnuie:

1) ymenus paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBaHHE,
U3BJICUCHHE HEOOXOIUMOW WH(OOpPMAaIMK), TOYHO M T'PaMOTHO BBIPaXaTh CBOM
MBICTM B YCTHOM HW TIMCBMEHHOM pe4yd, TMPUMEHIS MaTEeMaTUYECKYIO
TEPMUHOJIOTUIO W CHMBOJIMKY, HCIIOJIb30BaTh PAa3JIMUHbIC S3BIKH MaTEMaTHKU
(cmoBecHBIN,  CHUMBOJMWYECKUN,  TpadUUECKHii), Ppa3BUTUA  CIOCOOHOCTH
000CHOBBIBATh CYXKJICHHS, IIPOBOJIUTH KIaCCU(PUKAIIHIO;

2) BiajgeHus 0a30BbIM IMOHATHWHBIM allapaToM: HUMETh IMPEICTaBICHUE O
qgucie, ApoOH, TPOILEHTaX, 00 OCHOBHBIX TI€OMETPHYCCKHX OOBEeKTax (TOYKa,
mpsiMasi, JIOMaHasi, yroji, MHOTOyTrOJIbHUK, MHOTOT'PaHHHUK, KPYT, OKPY>KHOCTb, IIap,
chepa w mp.), GOpMHPOBAHHMS  TPEACTABICHHA O  CTATHCTHYCCKUX
3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U PA3IUYHBIX CIIOCO0aX X U3yUCHHS;

3) yMEHHs BBINOJHATh apUPMETHYCCKHE IIPeoO0pa30BaHUs PalMOHAIBHBIX
BBIPpQXCHUN, MPUMEHATh WX JUISI PEIICHUS YYeOHBIX MaTeMaTHYeCKHX 3adad |
3a/1a49, BO3HUKAIOIIUX B CMEKHBIX YUeOHBIX IIPeAMETaX;

4) yMeHUS MOJIB30BaThCS N3YYCHHBIMM MaTeMaTHUYECKUMU (OpMYJIaMu;

5) 3HaHHS OCHOBHBIX CIIOCOOOB IPEACTABICHHMS W aHAIM3a CTATHCTUYCCKHX
JAHHBIX; YMEHHS peIIaTh 3aJaud C IIOMOINBI0 mepedopa BceX BO3MOMKHBIX
BapHUAaHTOB,



6) YMCHUSI TPUMCHATHL HM3YUYCHHBIC IIOHATHA, PE3YyJIbTaTbl WU MCTOAbLI IIPpH
peICHUN 3aJa4 M3 Pa3JIMdHbIX pasgcjioB Kypca, B TOM YHCIC 3a14da4, HC
CBOJAMIUXCA K HCITOCPCACTBCHHOMY NPUMCHCHHIO N3BCCTHLIX AJITOPUTMOB.



2. Conep:kaHnue yueOHOro npeamera

I'naBa |. Beipa:kenus, ToxaecTBa, ypaBHeHus (22 yaca)

YucnoBble BblpakeHHs ¢ nepeMeHHbIMH. [Ipocrelimme mnpeodpa3oBaHus
BBIPQOKCHUN. YPaBHEHUE, KOPEHb ypaBHEHHs. JIMHEWHOE ypaBHEHHE C OJIHOU
IIepeMeHHON. PemeHne TEKCTOBBIX 3aJad METOJOM COCTAaBJICHUS YpPaBHEHUM.
CrarucTudeckne XapaKTEPUCTUKH.

OcHoeénasa wuyenvb - CHUCTEMATU3UPOBATh M OOOOIIUTH CBEJACHUS O
npeo0pa3oBaHUsAX aNreOpanyecKuX BBIPAKEHUN M PEIICHUH YPAaBHEHUU C OJHOU
IIEPEMEHHOM.

ITepBas Tema Kypca 7 Kjacca SIBISETCS CBSI3YIOLIUM 3BEHOM MEXIY KypCcoM
MaTeMaTUKU S5—6 KjaccoB W KypcoMm anreOpbl. B Hell 3akpermstorcs
BBIYMCJIUTEIbHBIE HABBIKH, CHUCTEMATHU3UPYIOTCS U 0000IIAlOTCS CBEICHUS O
npeoOpa3oBaHUsAX BhIpAXKEHUN U PEIICHUN YPaBHEHUM.

Haxoxxnenue 3HaueHUM YWCIOBBIX HM  OYKBEHHBIX BBIPQXXEHHUM JlaeT
BO3MOXHOCTb MOBTOPUTh C YYalllUMHUCS TpaBWJia JCHCTBUN C palMOHAJIbLHBIMU
gucjaaMu. YMEHHS BBIMOJIHATh apu(PpMETHUECKHUE IEHCTBHS C PAIMOHAIBHBIMU
YUCIaMU SIBJISIFOTCS OTMOPHBIMHU IS BCEro Kypca anreOpbl. CreayeT BBISICHUTD,
HACKOJIbKO TPOYHO OBJaJelId WMU Yy4alllhecs, U B cllydae HEO0OXOJMMOCTU
OpraHu30BaTh MOBTOPEHHUE C UENbI0 JIMKBUAAIIMU BBISIBICHHBIX MPOOEINIOB.
Pa3BuTHIO HaBBIKOB BBIYMCIEHUW JOJDKHO YIEIATHCA CEPhE3HOE BHHUMAHUE U B
JanbHEHIIIEeM MPU U3YYSHUH IPYTUX TEM Kypca ajareOphl.

B cBsA3um ¢ paccMOTpeHMEM BOINpPOCAa O CPAaBHEHUM 3HAYEHUI BBIPAXKECHUHN
pacIMpSIIOTCS CBEICHHUSI O HEPABEHCTBAX: BBOASTCS 3HAKU > M < JAETCS IMOHSITHE
O JBOWHBIX HEPABCHCTBAX.

IIpu paccMmorpeHun mnpeoOpa3oBaHUM BBIpaKeHUU (OpMaIbHO-OTIEPATUBHBIC
YMEHUS OCTAIOTCA Ha TOM, K€ YPOBHE, y4alllUecsl MOJHUMAIOTCS Ha HOBYIO
CTYyN€Hb B OBJAJEHUU Teopueil. BBOASITCA NOHATUS «TOXKIECTBEHHO paBHBIE
BBIPKEHUS», «TOXKIECTBO», «TOXKIECTBEHHOE MPEOOPa30BaHUE BBIPAKCHUIN,
COJIEp’)KaHHE KOTOPBIX OYJET MOCTOSIHHO PacKpbhIBaTbCS M YriayONsATbCS MpHU
W3Y4eHUH  TMpeoOpa30BaHUN  PA3IMYHBIX  aIreOpandeckuX  BBIPAKCHUH.
[lomuepkuBaeTcsi, 4TO OCHOBY TOXJIECTBEHHBIX MPEOOpa3OBaHUN COCTABIISIIOT
CBOWCTBA JICCTBUM HAJl YUCIIAMHU.

YcwimBaercs poiib TEOPETUYECKUX CBEAECHUM IPU PACCMOTPEHUN YPABHEHUU.
C unenbto oOecrieyeHUss OCO3HAHHOTO BOCHPUATHS Yy4YalIUMHCS aJrOPUTMOB
pELICHUs] ypAaBHEHUM BBOAUTCS BCIIOMOTATEIbHOE TOHSATHE PABHOCHIBHOCTHU
ypaBHEHUH, (QOPMYIUPYIOTCS U Pa3bICHIIOTCA Ha KOHKPETHBIX TMpUMEpax
CBOWCTBA PaBHOCUJIBHOCTH. JlaeTcs TNOHATHE JIMHEMHOTO YpPaBHEHUS U
HCCIIeyeTCsl BOIPOC O YHCIIE €ro KopHed. B cucreMe ympaxHeHHH 0co0oe
BHUMaHHUC YJICISACTCS PCIICHUI0 ypaBHEHWH BHJa ax = D mpw pasaudHbIX
3HayeHusIX a u b. [Ipomomkaercs pabora Mo GOPMHUPOBAHUIO Y YUAIITUXCS YMCHUS
WCIMOJIB30BATH AIAPAT YPABHEHUM KaK CPEACTBO JJIsl PEIICHHS TEKCTOBBIX 3a]a4.
YPpOBEHBb CI0KHOCTH 3aJ1a4 3/I€Ch OCTAETCS TAKUM K€, Kak B 6 Kjacce.



N3ydenue Tembl 3aBepHIaeTCs O3HAKOMIICHHMEM YYalIUXCA C MPOCTECUIINMU
CTaTUCTUYECKUMHU XapaKTEPUCTUKAMU: CpPeAHUM apuPMETHUECKUMU, MOJIOM,
MEIVMAaHOM, pa3MaxoM. YyallMecs [JOJDKHBI yMEThb  HCIIOJb30BaTh  JOTH
XapaKTEePUCTUKU JJIs1 aHAIU3A Psia JAHHBIX B HECJIOKHBIX CUTyalUsIX.

I'aasa |l. ®ynkuuu (11yacos)

OyHK1MSA, 001acTh onpeneneHuss GyHKUUU. Berauciienne 3HayeHui GyHKIUA
no Qgopmyne. I'padpux ¢ynkuuu. [Ipsimas mpomopHUOHATBHOCT M €€ Tpaduk.
JIuneitnas GpyHKUUA U €€ TpauK.

Ocnosénaa  yens - O3HAKOMUTH  YyYalllMXCd C  BaKHEUIIUMHU
(YHKIMOHAIBHBIMU TOHATUSAMU U € TpadukaMu IpsIMON MPOMOPLMOHATIBHOCTH U
JTUHENHHOW QyHKIMHU 00IIero BUa.

JlanHass TeMa SABISETCS HAYaNbHBIM OTallOM B  CHCTEMAaTHYEeCKON
(YHKIIMOHAIBPHON TIOJTOTOBKE YYaIlTUXCSA. 31€Ch BBOJISATCS TaKWe MOHITHSA, Kak
GyHKIMSA, aprymMeHT, oOjacTe ompeneneHuss (QyHkiuu, rpaduk QYHKIUU.
OyHKIMSA TPaKTyeTCs KaK 3aBUCUMOCTh OJHON TIEpEMEHHOW OT JIPYTO.
Yyamuecs: MoJiyqaroT MepBoe MpEACTaBIeHUE O crocobax 3anaHus pyHkiuu. B
JaHHOH TeMe HauyMHaeTcss paboTa 1O (QOPMHUPOBAHUIO Y YUYAIIMXCS YMEHUH
HaXOJUTh MO (opMylie 3HaUeHUE (HYHKIIUHU 110 U3BECTHOMY 3HAUCHUIO apTyMEHTA,
BBITIOJTHATH TY XK€ 3a7ady 1Mo TpaduKy U pemarth 1o rpaduxy oOpaTHyto 3a1ady.

OyHKIIMOHATBHBIC TIOHATHS TIOJTYYarOT CBOIO KOHKPETH3ALMIO0 TIPU H3yYeHUH
JMHEHHON (YHKIMM W €€ YacTHOTO BHJAa — TPSIMON MPOMOPIHOHAIEHOCTH.
YMeHUS CTPOUTh M YUTATh TPaQUKH dTHX (PYHKINUN ITUPOKO UCIIOIB3YIOTCS KaK B
caMOM Kypce aireOphl, Tak U B Kypcax TeOMETPHH B (PU3UKH. YUaluecs TOJIKHBI
MIOHUMAaTh, KaK BIHUSACT 3HAK KO3(PQUIMCHTa HA PACIIONIOKEHHUE B KOOPJAMHATHOU
wiockoctu rpaduka ¢pyakiun y = kx, rae k#0, kak 3aBucut ot 3HaucHHi K 1 b
B3aMMHOE PacCIojIoKeHue rpaduKoB ABYX GyHKIMiA Buga y = kx + b

dopmupoBaHre  BceX  (QYHKIMOHAIBHBIX  IMOHATHH ®W  BBIpabOTKa
COOTBETCTBYIOIIIUX HABBIKOB, a TaKkKe W3YyYCHHUE KOHKPETHBIX (QYHKIIHA
COIPOBOXK/IAIOTCA PACCMOTPEHUEM NPUMEPOB pPEATbHBIX 3aBUCHMOCTEH MEXITY
BEJIMYMHAMHU, YTO CIIOCOOCTBYET YCHJICHHIO NMPUKIAJAHON HANpaBJICHHOCTH Kypca
anreOphl.

I'aasa lll. Crenens ¢ HaTypaabHbIM noka3atesieM (11 yacoB)
CteneHb ¢ HATypaJIbHBIM TOKa3aTesieM U ee cBoiicTBa. OnHousieH. OyHKIUU Y
= x?, y = x3 1 ux rpaduku.
OcnoeéHasn wuenv — BHIPA0OTATh YMEHHE BBIMOJHATH JEUCTBUS HaJ
CTETECHSIMM C HaTypaJIbHBIMH MTOKA3aTEIISIMH.
B nanHO#M Teme nmaeTcs ompeaesieHUue CTEIEHU C HATypajJbHBIM MOKA3aTEJIEM.
B kypce marematuku 6 Kiacca ydYallMecs YK€ BCTPEUAINCh C MpUMEpaMu
BO3BEJICHUS YHCEJI B CTECNECHb. B CBSI3M C BHIUMCIICHHMEM 3HAUYCHUU CTCIICHU B 7
KJIacCe JAaeTCsl MPEJICTABIICHWE O HAXOXKJICHUM 3HAYCHUU CTEIEHU C IMOMOIIBIO
KajnpKyssiTopa. PaccmarpuBaroTCs  CBOMCTBA  CTENEHM C  HATypalbHBIM

nokaszaresieM. Ha nmpumepe mokaszarenbcTBa cBoiicTB a™ ¢ a” =a™ ™ M :a" = a™"



rre m > n, (@M)" = a™ (ab)" = a"" yyammecs BHEpBBIC 3HAKOMSTCS C
J0Ka3aTeIbCTBAMHU, MPOBOJAMMBIMU Ha alreOpanvyeckoM marepuase. YKa3aHHbIE
CBOIICTBA CTENEHHM C HATYpaJbHBIM IIOKA3aTeJIeM HaXOAAT NPUMEHEHUE Mpu
YMHOK€HHH OJHOWICHOB U BO3BEJEHUU OJIHOWIEHOB B cTeneHb. [lpu
HAXO0XXJCHUU 3HAYECHUI BBIpAXKEHUH, COAEp)KAlIUX CTENEeHH, 0c000e BHHUMAHUE
clelyeT OOpaTUTh HA MOPSAOK IEUCTBUIA.

Paccmotpenne QyHKIMI y = X2, y = X° MO3BOISET IPOJOIKHTE paboTy MO
(GOpMHUPOBAHUIO YMEHUN CTPOUTH U YUTATh rpaduku QyHKIui. BaxHo 0OpaTtuth
BHUMAHME y4YallMXCS Ha OCOOCHHOCTH rpaduka (QyHKIMH y = X | rpaduk
OPOXOJIUT 4Yepe3 Haudajo KoopAuHaT, ock Oy SBISETCA €ro OCbI0 CUMMETpPHH,
rpaduk pacnooKeH B BEpXHEH MOTYIIOCKOCTH.

YMmenne crpouth rpadukud QYHKUME y = X° My = X° UCHOIB3yeTCs IS
O3HAKOMJICHUS yJalIuxcs ¢ rpaduyecKuM CrocoOOM pellieHUs ypaBHEHU .
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I'masa IV. Muorouiensl (17 yacoB)
Mpuorounen. CroxkeHue, BBIYMTAHHE HM  YMHOXXEHHE  MHOI'OYJICHOB.
Pa3noxeHrne MHOTO4JIEHOB HAa MHOKUATEIH.
Ocnoeénasa wuenb — BbIPA0OTaTh yMEHHE BBINOJHATH CIOXKEHHE,
BBIYUTAHKE, YMHOXEHHE MHOTOWICHOB M pPa3jioKEHHE MHOTOYWICHOB Ha
MHOKHUTEJIH.

JlanHas Tema wWrpaer (QyHIaMEHTATBHYIO pOJIb B (OPMUPOBAHUU YMCHUSI
BBITIOJIHATh TOXKJIECTBEHHBIC MPEOOPa30BaHMs alreOpandecKuX BBIPAXKCHHH.
dopmupyembie 371ech (HOpMaTbHO-ONEPATHBHBIE YMEHHS SIBIISIOTCS ONOPHBIMH
NpyU U3yYeHUH JEHCTBHHA C paIlMOHATBHBIMU JIPOOSMHU, KOPHSIMH, CTCIICHSIMH C
palMOHAIBHBIMY TTOKa3aTEISIMHU.

W3ydeHne TeMbl HAYMHACTCS C BBEICHUS TOHATHH  MHOTOWICHA,
CTaHJapTHOTO BUJAa MHOTOYIIEHA, CTeNeHn MHOrowieHa. OCHOBHOE MECTO B ATOM
TEMe 3aHUMAIOT AITOPUTMBI JCHCTBHI C MHOTOYWICHAMH - CJIOKCHHE, BHIYMTAHUE
M yYMHOXEHHE. Ydamuecs JOJDKHBI TOHHMATh, 4YTO CYMMY, Pa3HOCTb,
MPOU3BEACHNE MHOTOYJICHOB BCETJla MOXKHO TPEJCTaBUTh B BHUAEC MHOTOUICHA.
JleficTBUSL CIIOKCHHSI, BBIYMTAHUS U YMHOXKEHUS MHOTOWICHOB BBICTYMAIOT Kak
COCTaBHOM KOMITOHEHT B 3a/JlaHMSIX Ha MpeoOpa3oBaHUs IENBIX BBIPAKCHHM.
[ToaToMy HerenecooOpa3HO MEePEXOAUTh K KOMOMHHUPOBAHHBIM 3a/IaHHSIM TIPEXKIIE,
9YeM YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHHUE B 3TOM TeME YACNSICTCS PA3T0KEHUI0O MHOTOUYJICHOB Ha
MHOXXHTEIN C TIOMOIIIO BEIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTENS U C TIOMOIIIBIO
rpynnupoBkd.  COOTBETCTBYIOIIME  MPEOOpa3oBaHUS  HAXOASAT  HIUPOKOE
MpUMEHEHUE KaK B Kypce 7 Kiacca, TaK U B MOCIEAYIOIMHNX Kypcax, OCOOCHHO B
JEUCTBUSAX C PAallUOHATBHBIMH JIPOOSMH.

B mamHOW Teme ywammecss BCTPEYAIOTCA C MPUMEPAMH  HUCIIOJIb30BaHUS
paccMaTpUBaeMbIX TPeoOpa3oBaHWUN TIPH pENICHUH Pa3HOOOpa3HBIX 3aaad, B
YaCTHOCTH TIPH PEIICHUH YpPaBHEHUW. DTO TO3BOJSAET B XOJ€ W3YYCHHUS TEMBI
MPOJIOJDKUTE paboTy 1O (OPMHUPOBAHUIO YMEHHUS pEIIaTh YPaBHEHUS, a TaKKe



pelmars 3aJadyd METOAOM COCTaBJICHUs YypaBHEHUU. B 4yucino ynpaxHeHUH
BKJIIOYAIOTCS HECIIOKHBIE 3aJaHUs HA 10KA3aTeIbCTBO TOXKIECTBA.

I'naBa V. ®@opmyiibl cokpameHHoro ymuoxenus (19 yacon)
dopmynsl (a £ b)? =a? + 2ab + b? (a £ b)® = a® + 3a%b + 3ab? £ b3, (a £ b) (a® £

ab + b?) = a® + b® Ilpumenenue GOpMyN COKpAIEHHOTO YMHOXKECHUS B
peoOpa3oBaHUAX BhIPAKEHUH.
Ocnosénaa wyenv — BbIPpAdOTaTh YMEHHE NPUMEHSITH  (OPMYIIbI

COKpAIICHHOT'O YMHOKCHH B Hp606paSOBaHI/I$IX OCJIBbIX BBIpa)KeHI/Iﬁ B MHOI'OYJICHBI
" B PpA3JIOKCHUHU MHOTOYICHOB HaA MHOKHNTCIIN.

B nannoit Teme mnpomomxaercs pabora mo GOPMUPOBAHUIO Yy YYAIIUXCS
YMEHHUs BBINOJNHATh TOXKIECTBEHHbIE IIPE0OPa3oBaHUs IENbIX BBIPAKEHHIA.
OcHOBHOE BHUMaHHUE B TeMe yaengercs popmynam (a — b) (a + b) = a? — b2, (a + b)?
= a2 ++ 2ab + b? VYuammecs DOMKHBI 3HATh STH QOPMYJIBI M COOTBETCTBYIOIHE
cioBecHble (OPMYIHPOBKH, YMETh NPUMEHATh MX KaK «CJIeBa HANpaBo», TaK M
«CTIpaBa HAJEBOY.

Hapsy ¢ yka3aHHBIME paccMaTpuBaloTcs Takxke Gopmyisl (a = b)d = a3 + 322
+ 3ab? + b3 a® + b = (a + b) (2% + ab + b?). OnHako OHM HAXOIAT MEHbIIEE
IIPUMEHEHHE B Kypce, MO3TOMY He CJIEAyeT U3IMIIHE yBIEKATHCA BBIIOIHEHHEM
YIIpa:KHEHUH HA UX UCIIOIb30BaHUE.

B 3aKIIOYMTENHHON YacTH TEMBI PacCMaTPUBAETCA NPHMEHEHHE Pa3IUYHBIX
IIPUEMOB PA3NIOKEHUS MHOTOWIEHOB HAa MHOYHUTEIH, a TAKKE MCIIONIb30BAHUE
IpeoOpa3oBaHUIi LIEIbIX BRIPAKEHUH IS PELIEHHUS IMPOKOro Kpyra 3a/1ad.

I'naBa VI. Cucrembl JuHeiHbIX ypaBHeHui (16 yacoB)

Cucrema ypaBHeHM#. PelieHue cUCTEMbI IBYX JUHEUHBIX YPaBHEHHUH C JBYMsI
NEPEMEHHBIMU U €T0 T€OMETpUYEecKasi HHTepIpeTaus. Penenrne TEKCTOBBIX 3a7a4
METOJOM COCTABJICHUSI CUCTEM YPAaBHEHUM.

OcHOBHAas 1eJb - O3HAKOMHUTH YYAIIMXCS CO CIIOCOOOM pEIICHUS CHUCTEM
JUHEHWHBIX YpPaBHEHUM C JBYMS TEpPEMEHHBIMH, BBIPaOOTaTh YMEHHE pEIIaTh
CHCTEMbI YPAaBHCHUH U MPUMEHSTH UX IIPU PELICHUU TEKCTOBBIX 3a1a4.

N3yueHue cucteM ypaBHEHUN pacmpeaessieTcss Mexay Kypcamu 7 u 9 Ki1accos.
B 7 xnacce BBOOUTCS MOHATHE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JIMHEMHBIX
YPaBHEHHM.

N3noxxenne HauMHAETCS C BBEACHUS NMOHATHUS «JIMHEMHOE YPAaBHEHHE C JIBYMS
MIEpEMEHHBIMUY. B cUCTEMy ympa)XHEHWM BKJIIOYAKOTCS HECJIOKHBIE 3aJaHHS Ha
PEILICHUE JTUHEWHBIX YPABHEHHM C JBYMsI IEPEMEHHBIMU B LIEJIBIX YUCIAX.

dopmupyeTcs yMeHUE CTPOUTh Tpaduk ypaBHeHus a + by = ¢, rae a # 0 wim b
# 0, Ipy pa3IMYHBIX 3HA4YCHHsX a, D, c. BBeneHune rpaduueckux oOpa3oB maer
BO3MOXHOCTh HATJIAJHO HCCJIEAOBATH BOMPOC O YHWCIE PEHICHUN CUCTEMBI ABYX
JIMHEMHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOM TE€ME 3aHHUMAET M3YYCHHE AITOPUTMOB PELICHHS
CUCTEM JBYX JIMHEHHBIX YypaBHEHUU C JBYMSI [EPEMEHHBIMH CIIOCOOOM



MOJICTAHOBKHU U CIIOCOOOM CJIOKEHHs. BBeleHHE CUCTEM MO3BOJISET 3HAUYUTEIBHO
paclIMpUTh KPYr TEKCTOBBIX 3aJay, PEUIaeMbIX C MOMOINBIO ammapara anreOpsl.
[IpumMeHeHue cuUcTeM YIpoIlaeT MpoLecc MepeBOAa JAaHHBIX 33/ladyd C OOBIYHOTO
A3bIKA Ha SI3bIK YPaBHEHUIA.

IToBTOpenue (6 yacon)
[ToBTOpEeHME MaTepuana, U3y4eHHOTO B 7 Kiiacce.
HroroBas KOHTpoJibHAs padoTa.



3. TemaTnuyeckoe MIIAaHMPOBAHUE

Ne Ne Pazjeun. 8
ypoKa | ypoka Tema ypoka yueOHUKA
n/n B TeMe
I'naa |. Beipa:kenusi, TOXK/1ecTBa,
ypaBHeHHus (224.)
§1. Beipa:xkenus (54)
1 1 HucnoBble BBIpAKEHUS 81, m.1,
2 2 Bripaxkenusi ¢ nepeMeHHbIMU 81, .2,
3 3 Bripakenust ¢ nepeMeHHbIMU 81, n.2,
CpaBHEeHUE 3HAUEHUI BBIPAXKEHUI 81, n.3,
5 5 Bxonnast konTponbHas pabota
§2. IIpeoGpa3zoBanue BoipaxkeHui (S4)
CBoiicTBa AeCTBUI HaJ YUCIAMHU 82, n.4,
CBoiicTBa OE€HCTBUN HAJ YUCIaMUA 82, .4,
ToxnecTBa. ToxxnecTBeHHbBIE 82, 1.5,
peoOpa30BaHMs BBIPAKEHUIN
9 4 ToxnecTBa. ToxkIeCTBEHHBIE 82, 1.5,
peoOpa30BaHUsl BBIPAKCHUI
10 3) Konmponvnas paboma no meme m.1-5
«Buipascenusn. Toxncoecmea)
§3. YpaBHeHus ¢ 01HOH nepeMeHHOM
(74)
11 1 AHaM3 KOHTPOJIBHOUN paOOTHI. §3,1.6
YpaBHEHHE U €r0 KOPHHU.
12 2 VYpaBHEHHUE U €r0 KOPHHU. §3,1.6
13 3 JIuHeliHOE ypaBHEHHE C OJTHOM 83,m.7
MIEPEMEHHOMN
14 4 JIuHeliHOE ypaBHEHHE C OTHOM epeMeHHOu | 83,1m.7
15 5 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHU I 83,m.8
16 6 Perienue 3a/1a4 ¢ TOMOIIBIO YPaBHEHU M 83,m.8
17 7 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHU I 83,m.8

§4. Cratucruueckue
XapakTepucTUKU(54)




18 Cpenuee apudmernyeckoe, pazmax, §4,1.9
MOJIa.

19 Pemenne 3amau Ha HaxoxaeHue cpennero | §4,m.9
apudmeTnyeckoro, pazmaxa u MOJIbI.

20 MennaHa Kak cTaTUCTHUYECKas 84 11.10
XapaKTEePHUCTHUKA.

21 Hcnonp3oBaHne CTaTUCTHYECKUX 84 11.10
XapaKTEPUCTHK TPU PEIICHUH 3a1a4

22 KourpoJsbHast padora mo rteme:
«YpaBHeHUS» n.6-10
I'nasa |l. ®yaxknun( 114.)
§5. ®ynkuuu u ux rpapuxu (54)

23 Uro takoe pynkuus. CrocoObl 3a1aHvist §5, m.12
yHKIH

24 Bbruurcnenve 3HaueHuii pyHKImil o §5, n.13
hopmyte

25 Bbruurcnenve 3HaueHuii pyHKImil o §5, n.13
hopmyute

26 I'padux bynkHNM §5, n.14

27 I'paduk ¢pyHKIIIH §5, m.14
86. JInneitnas pyHKuusi(64)

28 [IpsiMast mponopIMoHAILHOCTD U e¢ rpaduk | §6,m.15

29 [IpsimMast TporopIMOHATBHOCTE U €€ Tpaduk | §6,m.15
IToaroroBka K K/p

30 Konmponvnasn paboma no meme n.12-15
«Dynukyuuy»

31 AHaM3 KOHTPOJILHON Pa0OTHI. §6,1.16
Jluneitnas dhyHKMS U ee rpauk

32 JluneitHas ¢hyHKIUS U ee rpauk §6,1.16

33 BiaumHoe pacnonosxenue rpagukoB §6,1.16
JTUHEHHBIX (YHKITAN

I'nasa |1]l. Crenens ¢ HaTYpaJbHBIM
nokasaresieM (114)
§7. Crenenn u eé cBoiicTBa(54)

34 Onpeznenenue CTENEHH C HaTypalTbHbIM §7, m.18
TIOKa3aTeJIeM

35 VYMHOKEHNE U IeJICHUE CTENECHEN 87, 1m.19

36 YMHOXEHHE U JICIICHUE CTeMeHen 87, m.19




37 Bo3BeneHue B cTeneHb Npou3BEAEHUS U 87, m.20
CTCTICHU
38 Haxoxnenue 3HaueHui BbIpaKEHUH, 87, m.20
COJICp KaIllUX CTENEHU
88. OmHowIeHbI (64)
39 OnHOYJEH U €ro CTaHAAPTHBIA BUJ §8, m.21
40 YMHO)EeHHE 0THOWICHOB. Bo3BeneHue §8, m.22
OJTHOWJICHA B HATYPAIbHYIO CTCTICHb
41 VYMHOXeHne oqHOWIeHOB. Bo3BeneHue §8, m.22
OJIHOWJICHA B HATYPaIbHYIO CTCTICHb
42 DyHKUMA y = X% U ee rpaduk §8, .23
43 dyHkya y = X° U ee rpaduk §8, m.23
44 Koumponvnaa paboma no meme m. 18-23
«CmeneHnsb ¢ HAMypPaIbHLIM
noxazamenem)
I'nasa IV. Muorouens! (174.)
§9. Cymma u pa3noctnb
MHOTro4wieHoB(34)
45 AHaM3 KOHTPOJBLHON PabOTHI. §9, m.25
MHOro4ieH 1 €ro CTaHIapTHBIN BUJL
46 Cl1o)xeHHue U BBIYMTAHHE MHOTOWICHOB §9, 11.26
47 Cl1o)keHHE U BRIYMUTAHHUE MHOTOWICHOB §9, 11.26
§10. ITpousBeneHue OJHOUYJIEHA U
MHOTo4JeHa (74)
48 YMHOKeHHE OJTHOWICHA HAa MHOTO4JICH §10, m.27
49 VYMHOXEHHE OJHOUJICHA HA MHOTOYJICH §10, m.27
50 YMHOKEHHUE OJIHOYIIEHA Ha MHOTOYJICH §10, m.27
51 BriHecenue o0111ero MHOrowieHa 3a 810, m.28
CKOOKH
52 BriHeceHMe 00IIero MHOTO4JIeHa 3a 810, m.28
CKOOKH
53 [ToBTOpenue no teme: «CroxeHue u 810, n.28
BBEIYMTaHUE MHOTOWICHOB. [Ipon3Benenue
OJTHOUWICHA W MHOTOYJICHAY
o4 Koumponwvnaa paboma no meme n.25-28

«Cnoocenue u evluumanue
MHO20UJIEHO06)




§11. Ilpou3Beaenne MHOro4JIeHOB (74)

55

AHanu3 KOHTPOJBHOM paboTBHI.
YMHOKeHHE MHOTOUJICHa HA MHOTOYJICH

§11, .29

56

YMHOXXEHME MHOTO4YICHA HA MHOTOYJICH

§11, 11.29

S7

YMHOXEHHE MHOIOYJICHA HA MHOT'OYJICH

§11, 11.29

58

PaznosxkeHre MHOrowieHa Ha MHOKUTEN
CI1ocoOOM TPYNIUPOBKH

811, .30

59

Pa3noxeHne MHOTOWIEHA HA MHOYKUATEITN
CII0CcOOOM IPYIITUPOBKH

811, .30

60

O600menue no reme «lIpoussenenue
MHOTO4JICHOB

811, .30

61

Koumponvnaa paboma no meme
«Ilpouszsedenue mnozounenos

1m1.29-30

I'naBa V. ®@opMyJibl COKPaIIEeHHOT 0
yMHOxkeHus (194.)

§12. KBagpar cyMMBbI M KBaapaTt
pa3noctu (54)

62

AHanu3 KOHTPOJIBHON pabOTHI.
Bo3Benenue B KkBajipaT CyMMbI U Pa3HOCTH
JIBYX BBIPKCHHI

812, m.32

63

Bo3sBenenune B ky0 CyMMBbI U pa3HOCTH
JIBYX BBIPKEHHM

§12, .32

64

PaznoxeHne Ha MHOKHUTENN C IOMOUIBIO
dbopmyI KBaJpaTa CyMMBI U KBajipaTa
pa3HOCTH

§12, m.33

65

PaznoxeHne Ha MHOKHUTENN C IOMOUIBIO
dbopmyI KBaJpaTa CyMMBI U KBajipaTa
pa3HOCTH

812, .33

66

Pemenue ypaBHeHHU, UCTIONB3Ys
Pa3JI0KEHUE HA MHOXKUTEIIH.

812, .33

§13. Pasnoctb kBagpatoB. Cymma u
pa3HocTb Ky00B (74)

67

YMHOKEHHE Pa3HOCTH JIBYX BBIPAXKCHHUM Ha
UX CyMMY

§13, m.34

68

YMHOKEHHE Pa3HOCTH JIBYX BBIPAXKECHHUM Ha
UX CyMMY

§13, .34

69

Pa3znoxenue Pa3HOCTHU KBAaJAPaTOB Ha
MHOKHNTCIN

§13, .35

70

Pasnoxenue Pa3sHOCTHU KBAaJAPaTOB Ha
MHOKHNTCIN

§13, .35

71

PaznoxxeHnre Ha MHOXHUTENIW CYMMBI U
pa3HOCTU KyOOB

§13, 11.36




72

O600u1eHue o TeMe «Dopmyibl
COKPAIIEHHOTO YMHOKEHUS

§13, m.36

73

Konmponvnaa paboma no meme
«Dopmyvl COKPAULCHHO20 YMHONCEHUA)

11.34-36

§ 14. IIpeoOpa3oBaHue HeJbIX
BbIpaxeHuii (74)

74

AHanu3 KOHTPOIBHOU PabOTHI.
[IpeoOpazoBanue 1IETIOT0 BHIPAKEHUS
B MHOTOYWICH

§ 14, m.37

75

[IpeobpazoBaHue 1IEJIOr0 BIPAKECHHUS
B MHOTOWICH

8§ 14, n.37

76

[IpeobpazoBaHue 11EJI0r0 BhIpaKEHUS
B MHOTOWICH

8§ 14, n.37

77

[IpumeHeHue pa3InyHbIX CIOCOOOB
JUISL Pa3JI0KEHUsI HA MHOYKUATEITN

§ 14, n.38

78

[IpumeHeHue pa3IuyHbIX CIOCOOOB
JUISL Pa3JI0KEHUsI HA MHOYKUATEIN

§ 14, n.38

79

HpI/IMeHeHI/Ie Pa3JINYHBIX
croco0oB AJI pa3JIOKCHUSA HAa MHOKUTCIIN

§ 14, n.38

80

Koumponwvnasa paboma no meme
«Ilpeobpazosanue yenvix gviparxceHuily

n.37-38

I'maBa VI. CucreMbl JUHEHHBIX
ypaBHeHuii (16 4.)

§ 15. J/Iuneiinble ypaBHEHHUS C AByMS
NMepeMEeHHbIMH U UX CUCTeMbI (54)

81

AHanM3 KOHTPOJIBHOM paboThl. JInHelHoe
YpaBHEHHUE C JABYMs IEPEMEHHBIMU

§ 15, 1.40

82

I'paduk mUHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

§ 15, m.41

83

I'padmik MHEHHOTO YypaBHEHUS C IBYMSI
IIEPEMEHHBIMU

§ 15, m.41

84

CucTembl JIMHEHBIX YPaBHEHUI C IBYMSI
IIEPEMEHHBIMU

8§ 16, m.42

85

CucTembl JIMHEIHBIX YPaBHEHUI C IBYMSI
IIEPEMEHHBIMU

§ 16, .42

§ 16. Pemienue cucrem JUHENHBIX
ypaBHeHui (114)

86

Crroco0 ImoACTaHOBKH

8§ 16, m.43

87

Crroco0 moACTaHOBKH

8§ 16, m.43

88

Crioco0 moACTaHOBKU

8§ 16, m.43




89 4 Cr1oco0 ctoKeHus 816, m.44
90 5 Cr1oco0 cI1oKeHus 816, m.44
91 6 Cr1oco0 CIToKeHHst 816, m.44
92 7 Penrenue 3a1a4 ¢ MOMOIIBIO CUCTEM 816, m.45
YpaBHECHUU
93 8 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM 816, m.45
YpaBHECHUU
94 9 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM 816, m.45
YpaBHECHUU
95 10 O06o061enue o teme: «CriocoOsl perienns | 8 16, m.43 -
CUCTEM JINHEWHBIX YPABHEHUI 45
96 11 Konmponvnasn paboma no meme .40 -45
«Cucmemul TUHETHBIX YPABHEHUIL U UX
peutenusn
IToBTOpenue (6 yacoB)
97 1 AHaM3 KOHTPOJILHON pabOTHL. JIM C-9(11)
[ToBTOpEeHue. YpaBHEHUS C OJHOU
nepeMeHHoi. Perienre 3a1a4 ¢ TOMOIIbIO
YpPaBHEHUI
98 Jluneitnas QyHKuus JIM C-13(11)
99 3 Hmozosas konmponvhasn paboma
100 4 AHann3 KoHTponbHOM pabotel . Cymma u  (AM C-26(11)
pa3HOCTh MHOTOWIEHOB. [Ipon3Benenue
OJIHOWJIeHA U MHOTOwWIeHa. [Ipon3Benenue
MHOTOYJICHOB
101 CucreMbl JIMHEWHBIX YpaBHEHUH JIM C-43(11)
102 6 Urorossliil ypok
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