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1.IlosicHuTenbHas 3anucka
Pabouas nporpamma yueOHoro npeamera «AJITEBPAy mna 7-9 knaccoB B MBOVY «Illkona
Ne 1» cocraBieHa B COOTBETCTBUHU € TpeOOBaHMAMHU (PelepaibHOTO TOCYIapCTBEHHOTO
CTaHJapTa

OCHOBHOTO 0011ero obpa3oBaHusi, yrBepkaeHHOro Ilpukazom MuHuCTEpcTBa 00pa3zoBaHUs U
Hayku P® or 07.12.2010 Ne 1897 (c usmenenusimu Ha siHBapb 2016 ronma) m mpumepHOM
IporpamMMsbI o MateMatrke MuHucTepcTBa oopa3oBanus u Hayku PO (M.: IIpoceemenue, 2010
(CranzmapTsl BTOPOTO MOKOJIEHHUS)).

OO0yueHne MaTeMaTUKE B OCHOBHOM IIKOJIE HAMPABIECHO HA IOCTHKEHUE CIICTYIONINX LIeJICH:

1) B HampaBlieHHH JHYHOCTHOTO PA3BUTHS:

e (opmupoBanue MIPEICTaBICHHMA 0 MaTeMaTHKe KaK 4acTH
0011eYeIOBEUEeCKOM KYJIbTYPhl, O 3HAYMMOCTH MaTE€MaTHKH B Pa3BUTUHU
[IMBWJIM3AIIUU M COBPEMEHHOT'0 OOIIIECTBA;

® Dpa3BUTHE JIOTMYECKOTO M KPUTHYECKOTO MBINUICHHS, KYJIBTYPhl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;,

e (QopmupoBaHWE  HWHTCIUICKTYalbHOW  YECTHOCTH W  OOBCKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINX
13 OOBIJEHHOIO OIIBITA;

® BOCIUTAaHUE  KAYeCTB  JIMYHOCTH,  OOECIEUMBAIOIIUX  COIHAIBHYIO
MOOWMJIBHOCTB, CITOCOOHOCTh TPHHUMATh CAMOCTOSATEIILHBIE PEIICHNS,

e (QopmMHupoOBaHHE KAYECTB MBIINUICHHUS, HEOOXOMUMBIX I aJanTalid B
COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTRBE;

® pa3BUTHE HMHTEpPeca K MATEMATHYECKOMY TBOPYECTBY M MATEMATHUCCKHUX
CIIOCOOHOCTEM;

2) B MeTanpeAMETHOM HalpaBJICHUH:

® pa3BHUTHE NPEICTABJICHUNA O MaTeMaTHKE Kak (opMe ONMUCAHHS U METOJE
MO3HAHUS JCHCTBUTENBHOCTH, CO3JaHUE YCIOBHM M NpUOOpETeHUS
MEPBOHAYAILHOTO OIbITa MATEMATHUYECKOTO MOJICTUPOBAHUS;

e (QopmupoBanue OOHMX CIOCOOOB HWHTEIJIEKTYadbHOW JIEATEIbHOCTH
XapaKTePHBIX I MATEeMATHKU W SIBJISIOIIAXCS OCHOBOW IO3HABATEIIHLHOMN
KYJIBTYPBI, 3HAUUMOH ISl pa3IINIHBIX c(hep 4eT0OBEUSCKOU JIeATEIIBHOCTH;

3) B MIpeIMETHOM HaINPaBICHHUH:

® OBJaJICHHE MAaTeMAaTHMYECKUMHU 3HAHUSIMU U YMEHHUSIMH, HEOOXOTUMBIMH LTSI
MPOJIOJDKCHHS 00pa30BaHUsl, U3YUCHUSI CMEKHBIX TUCITUTUINH, TPUMECHEHUS B
MMOBCEAHEBHOM XKU3HU,

e cozganue ¢yHIaMEHTa AJIi MaTeMaTH4eCKOro pa3BUTHUSA, (OpPMHpPOBaAHUS
MEXaHHU3MOB MBIIIIECHUS, XapaKTePHBIX JIJI1 MATEMaTHYECKON A TENbHOCTH.

Kypc anre6psr 7-9 kmaccoB siBnsieTcsi 6a30BBIM JJII MaTEeMaTHYECKOTO 0Opa3oBaHUS H
pa3BUTHS UIKOJIBHUKOB. AnreOpandeckue 3HAHUS M YMEHUS HEOOXOIUMBI I W3YYECHHUS
reomeTpun B 7-9 kiaccax, anreOpsl U maremarudeckoro anaiamsa B 10-11 kmaccax, a Takxke
W3YYEHUS CMEKHBIX TUCIUTUINH.

[IpakTHdeckasi 3HAYUMOCThH IKOJIHHOTO Kypca ainreOpsl 7 - 9 Ki1accoB COCTOUT B TOM, UTO
MPEIMETOM €r0 W3YYCHHS SBJSIOTCS KOJUYECTBEHHBIC OTHOIICHUS M TIPOIECCHl PEabHOTO
MHUpa, OMMCAHHBIE MATEMAaTUYECKUMU MOJAEISIMU. B COBpEeMEHHOM OOIECTBE MaTeMaTU4YecKas
MOJITOTOBKA HEOOXOAMMa Ka)XJIOMy YEJOBEKY, TaK KaK MaTeMaTHKa MPHCYTCTBYET BO BCEX
cdepax 4eToBeUeCKOl AeITeTbHOCTH.

OnHOM M3 OCHOBHBIX IIeJICH M3YUYeHUS anreOphl ABISETCS PA3BUTHE MBINUICHUS, TTPEKIE
Bcero (hopMHUpOBaHHE aOCTPAKTHOTO MBIIUIEHUS. B mporecce nzydenus anreOpsl popmupyercs
JIOTUYECKOE W aITOPUTMHYECKOE MBINUICHHE, & TaK)Ke TaKHe KavueCcTBa MBIIIICHHS, KaK CHJIa U
THOKOCTh, KOHCTPYKTMBHOCTP W  KPUTHYHOCTh. J[Is ajantanmd B COBPEMEHHOM
MH(OPMaLIMOHHOM OOIIeCTBE BaXXHbIM (PaKTOPOM sIBIIsIeTCS (OPMHUPOBAHHWE MATEMATUYECKOTO
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CTWJISL MBIIUICHUS, BKIIOYAIOMIETO B ce0sfd WHAYKIHIO H JEAyKIHWI0, 0000IeHne u
KOHKPETH3aIUIO, aHAlI3 U CUHTE3, KIACCH(PHUKAIUI0 U CHUCTEeMATU3AIHI0, a0CTparupoBaHUE U
AHAJIOTHIO.

OOyuenue anreOpe AaéT BO3MOKHOCTH IIKOJbHMKAM HAYYUThCS ILIAHUPOBATH CBOIO
JesATEeIbHOCTh, KPUTHYCCKU OL[CHUBATH €€, IPHHUMATh CaMOCTOSTEIIbHBIC PELICHHS, OTCTAUBATh
CBOM B3IJIAABI 1 YGC)KI[CHI/ISI. B IIponeCcCe N3y4CHUA anrerLI IOKOJIBHUKHA y4aTCsd U3JjiaraTb CBOU
MBICIH SICHO M WCYEPIIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO M IPAMOTHOIO BBIIOJIHCHHUS
MaTEMATUYCCKUX SaHHCCﬁ, pru 35TOM HCIIOJIB30BAHUC MATCMATHUYCCKOI'O A3bIKa ITO3BOJIACT
pa3BUBATh y yYalIUXCs TPAMOTHYIO YCTHYIO M TUCBMEHHYIO PEYb.

3HAKOMCTBO C HCTOpHEil pa3BUTHS alreOpbl Kak Hayku (opMHpyeT y ydamuxcs
npezcTaBiIeHus 00 anredpe Kak 4acTH 0OIIeUeIOBEUECKOM KYIbTYPHI.

ITpeamer Anrebpa Bemercs B 7 - 9 Kitaccax B KOJIMYECTBE 3-X 4acOB B HeAelo \7,8 Kitacchl-
105 wgacoB, 9-#i kmacc 102 wyaca\. OneHHBAaHHUIO TOMJICKAT TEKYIIHE IPOBEPOUYHBIC U
KOHTPOJIbHBIE paboThl, paboThl ¢ ucnonszoBanueM KMMog. [IpomexxyTounas arrectanus o
pe3ysibTaTtaM 4eTBepTei \rpuMecTpoB\ U rojaa.

[IpenonaBanue mpeaMera BeAeTcs MO ydeOHUKaM Juld ydamuxcs o01eo0pa3oBaTelbHbIX
opranusanuii «Anredpa» aBtropo A.I'. Mep3msik, B.b. [Tononckuit, M.C. SAxup U3narensckoro
neHrpa «BeHrana-rpad».

B o61meo0pa3zoBaTenbHbIX Kilaccax ecTh oOydaromuecs ¢ 3akmoueHueM [IMIIK 3anepxka
ncuxudeckoro pazsutus. OOyuarommecs ¢ 3[IP oOyuarorcst Mo gaHHOM Mporpamme, U3y4aroT
MaTC¢MaTUuKy B o0beMe O6$I33,T€JIBHOFO YPOBHA IMOATOTOBKH, NOJIKHBI JOCTHUYbL INIAHUPYCMBIX
Pe3yJIbTaTOB O0yUYEHUSI B COOTBETCTBHH CO CBOUM YPOBHEM.

OuenuBanue oOyvaromuxcsi ¢ OB3 npous3BOOUTCS B COOTBETCTBUM C KPUTEPUSMH,
U3JI0KEHHBIMU B alalTUPOBaHHON mporpamme. OOpa3oBaTesibHas e TeIbHOCTh, HallpaBJIeHHAas
Ha obOecnieuenre ocBoeHus ooyuaronumucs ¢ OB3 OOIT OO0, ocHOBBIBaETCS HA METOIMUECKUX
HNPUHIUNAX:

v YCHJICHUE MPAKTUYIECKOW HAITPABIIEHHOCTH U3y9aeMOT0 MaTepHaia;

v BBIJIETICHUE CYIIIHOCTHBIX MMPU3HAKOB U3y4aeMbIX SIBICHUIA;

v OTIOPY Ha KU3HEHHBIN OMBIT 00YYarOIIeTroCs;

v OTOpY Ha OOBEKTHBHBIC BHYTPEHHHE CBSI3U B COJIEPKaHUU HU3ydaeMOro
MaTepI/IaJ'Ia KaK B paMKax OJIHOTO Hpe)]MeTa, TaK U MC)KI[y Hpe)]MeTaMI/I;

v coOMIoficHHe B OMpeJeNieHnH o0beMa M3ydaeMoro MaTepuaia MpUHIUNa
HEOOXOJIMMOCTH M JOCTATOYHOCTH;

v BBEJICHUE B COJEpKaHHE YUEOHBIX MPOTrpaMM KOPPEKIIMOHHBIX Pa3JIeioB,

IpelyCMAaTPUBAIOLINX AKTUBU3ALUIO [T03HABATEIbHON JESATENIbHOCTH, YCBOCHHBIX paHee
3HaHUH W yMeHui oOyuarommxcsi, (OpPMHPOBAHHE IIKOJBbHO-3HAYUMBIX (DYHKIIHH,
HEOOXOIUMBIX JJISl pelIeHHUs] y4eOHbIX 3a/1ad.

s oOyuenus aereii ¢ 3I1P ucnonp3yroTcst npuéMsl Neaarorunyeckou moaIep:KKu:
1. Anantanus coaeprkaHus (OUUIIEHUE OT CIOKHOCTEH, TOAPOOHOCTEH 1 MHOTO0Opa3us
y4eOHOTo Marepuana);
2. Ilpuem aHamoruwu;
3. B npouecce BocipusATHs yueOHOro Mareprana 0JHOBPEMEHHOE MOJIKIIOYEHUE CITyXa,
3peHus, MOTOPUKHU, TAMSTH U JOTMYECKOrO MBIIIUICHHUS;
4. Ucrnonb30BaHNE OTIOPHBIX CUTHAJIOB U pa3HOOOPa3HOM HATIIATHOCTH;

5. ®opMynupoBaHHE ONPEIEIEHUH 110 YCTAHOBIEHHOMY 00pasily, IpUMEHEHUE
ITOPUTMOB JIEHCTBUH (MCIOJIb30BAHKE YETKOI'O TJIaHA OTBETA, BHIIIOJHEHUS 331aHUS);
6. BzaumooOyuenue - paboTa B napax (OLEHKa CTAaBUTCS «CUIBHOMY» 32 TO, UTO



HAY4MJI, «CIaboMy» 3a TO, UTO HAYUHJICS);
7. OnTUMaJIbHBIA TEMTT YU4EOHOU IEATETLHOCTH C TTO3UIIUH TTOJTHOTO YCBOCHHUS.

2. [lnanupyemble pe3yJibTaThl OCBOEHHS Y4eOHOI0 MpeIMeTa

W3ydyeHre MareMaTHKA B OCHOBHOW IIKOJE Ja€T BO3MOXKHOCTh OOYYAIONIUMCS JOCTHYb
CIEAYIOLIUX PE3YyIbTaTOB PA3BUTHA:
1) B JIMYHOCTHOM HaIpPABJICHUU:

O

O

YMCHHUEC ACHO, TOYHO I'PpaMOTHO H3JiIaraTb CBOHW MBICJIM B yCTHOI71 1 MHUCBMECHHOM
pcuu, MmOHMMAaThb CMBICII MMOCTaBJIICHHOMI 3aaa4u, BBICTpAWBATh APrymMeHTAlUIO,
IPUBOAUTH NPUMEPBI U KOHTPIIPUMEDBI;

KPUTUYHOCTb MBIIUJICHHUA, YMCHHUC pacClio3HaBaTb JIOTHUYCCKU HCKOPPCKTHBIC
BBICKA3bIBaHU, OTJINYATh TUIIOTE3Y OT (aKTa;

IpEeJCTaBIeHUEe O MaTeMaTHMYecKOoW Hayke Kak cdepe dYeloBeyecKon
NeSITeIbHOCTH, 00 JTamax ee pa3BUTHS, O €€ 3HAYUMOCTH IS Pa3BUTHA
LUBWIN3ALUHY;

KPEaTUBHOCTh MBIIUICHUS, WHUIMATUBA, HaXOMYMBOCTb, AKTHUBHOCTb IIpU
PCIICHHUU MAaTECMAaTUYCCKUX 3a/1a4;

yYMEHHE KOHTPOJHUPOBATh IPOLECC M Pe3yibTaT Yy4eOHONH MaTeMaTH4eCKOH
NesITeIbHOCTH;

CHOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCIPHATHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, PEIICHUN, PaCCyKICHUN;

2) B MeTanpeAMETHOM HalpaBICHHUU:

O

O

IepBOHAYAJIbHBIE MpEJICTaBleHUs. 00 HAEIX M O MEeToJaX MaTeMaTHKM Kak
YHHUBEPCATbHOM fA3bIKE HAYKM U TEXHUKHU, CPEICTBE MOJECIMPOBAHUS SIBICHUMN U
IIPOLIECCOB;

YMEHME BHUJIETh MAaTEMATUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHON CUTyalluu B
JIPYTUX AMCLUUIUIMHAX, B OKPYKaIOILEH KU3HHU;

YMEHHE HAXOJWUTh B PA3IMYHBIX MCTOYHUKAX HH(OpMAINIO, HEOOXOIUMYIO IS
pelIeHns MaTeMaTUYeCKUX MpoOsieM, M NpPEeCTaBIsITh €€ B MOHATHOH (opme;
OPUHUMATh peIIeHHEe B YCIOBHUAX HEMONHOM M M30BITOYHOH, TOYHOM W
BEPOATHOCTHON MH(pOpMAIIIH;

YMEHHME IOHMMAaThb M HCIIOJIb30BaTh MaTeMaTHYECKHE CpEICTBa HarJsiJHOCTU
(rpaduku, auarpamMmbl, TaOMMIBI, CXEMbl MW JAp.) IS WUIIOCTpalUH,
MHTEPIIPETALIMN, APTyMEHTALINN;

yYMEHUE BBIABUraTh T'MIIOTE€3bl NPU pEIIEHUH Y4eOHbIX 3a7a4 W TOHUMATh
HEO0OXOIUMOCTb UX NPOBEPKH;

YMEHHME MPUMEHSTh WHAYKTUBHbIE M JEAYKTUBHBIE CIIOCOOBI DPACCYKJIEHUH,
BUJIETh PA3IMYHbIE CTPATETUU PELICHUS 3a/1a4;

MOHMMAaHUE CYIHOCTH aITOPUTMUYECKUX MPEANNCAHUN U YMEHUE eCTBOBATh B
COOTBETCTBUU NPEJIOKEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITENIbHO CTaBUTh LIEJIH, BBIOUPATh M CO3AaBATh AITOPUTMBI JUIs
peleHus yueOHbIX MaTeMaTHYECKUX Mpodiem;

YMEHHME IUIAHUPOBATh M OCYIIECTBISATH JESATENbHOCTb, HANpPaBICHHYIO Ha
pelIeHne 3a7a4 UCCIIE0BATENbCKOIO XapaKTepa;

3) B IpeaIMETHOM HalpaBIICHHUH:

O

OBJIaJICHHE 0a30BBIM MMOHATUWHBIM aIlapaToOM 10 OCHOBHBIM pa3jiejiaM
COJIepKaHUsL; IPECTaBIeHHE 00 OCHOBHBIX M3y4aeMbIX MOHATHUAX (YUCIIO,
ypaBHeHUE, QYHKIINS, BEPOATHOCTD) KaK BAXKHEHIIIMX MaTEeMAaTHUECKUX MOJIEIISIX,
MO3BOJISIFOLIMX OIKCHIBATh U U3y4aTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS;



(1 ymeHnue paboTarh ¢ MaTEMaTUYECKUM TEKCTOM (QHAIU3UPOBATH,
M3BJICKATh HEOOXOIMMYIO HH(OPMAITUIO), TPAMOTHO MPUMEHSITh
MAaTCMaTUYCCKYIO TCPMHUHOJIOTMIO U CUMBOJIUKY, UCIIOJIb30BATh
pa3JINYHbIC S3bIKH MATEMATHKH,

[] ymeHue MPOBOIUTH Kiaccu(UKAIK, JOTHIeCKHEe 000CHOBAHHSI,
JTIOKA3aTeIbCTBAMATEMATUYCCKUX YTBEPIKICHHIA,

1 yMeHue pacrno3HaBaTh BUJbl MATEMaTHUECKUX YTBEPKICHUN
(aKCHOMBI,OIIpEIETIEHMS], TEOPEMBI U JP.);

| Pa3BUTHEC Hpe,Z[CTaBJ'IeHI/Iﬁ O YHCJIC U YHCJIIOBBIX CUCTEMAX OT
HaTypaJIbHbIX ,HOI[CP'ICTBHTGJIBHBIX YHUCCII; OBJIaJACHUEC HABBIKAMHA YCTHBIX,
IMUCbMCHHBIX, MHCTPYMCHTAJIbHBIX BbI‘-IPICHGHHfI;

1 oBJIaZieHUE CUMBOJIBHBIM SI3bIKOM QJIT€0PbI, TPUEMaMH BBIIIOJIHEHUS
TOKIECTBEHHBIXIPEOOPAa30BAaHHI PALlMOHATIBHBIX BBIPAKEHHH, PELICHUS
YPaBHEHHUM, CUCTEM YPAaBHEHMH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUE
HCIIOJIB30BAaTh UJICK0 KOOPAMHAT Ha INIOCKOCTH JJI1 HHTEPIIPETALIUN YPAaBHECHHUI,
HEpPaBEHCTB, CUCTEM; YMEHHUE IIPUMEHSATh ajaredpandeckue npeoodpazoBaHus,
anmapaT ypaBHCHHI U HEPABEHCTB JUIS PEIICHMS 3aa4 U3 PA3JIMYHBIX pa3/IeioB
Kypca;

[1 oBmaseHue cuCTeMOi (PyHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM
A3bIKOM MCUMBOJIMKOW; YMEHHUE UCIOIb30BaTh (YHKIMOHAIBHO —
rpaduvecKre IpeACTaBICHUS AJIsl OMUCAHUS M aHAJIN3a PEeaTbHbBIX
3aBUCHUMOCTEH;

[] oBIlajieHHe OCHOBHBIMH CIIOCOOAMU MPEICTABIICHUS M aHAJIM3a CTATUCTUYECKUX
JIAHHBIX; HAJIMYUE TIPEJICTABIICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
pealbHOMMUPE U O Pa3IMYHBIX COCO0aX MX U3YUEHHs, O BEPOSITHOCTHBIX
MOJIEIIAX

| YMCHUEC MPUMCHATH U3YYCHHBIC ITOHATHSA, PE3YJIbTAaThl, MCTObI AJId PCIICHUA
3ala4q MMPAKTHYCCKOI'0 XapaKTepa U 3aaa4 U3 CMCKHBIX TUCHUIUINH C
HCIIOJIB30BaHHUECM HpI/IHCO6XOI[I/IMOCTI/I CIIPaBOYHBIX MAaTCPUAJIOB, KAJIIBKYJIIATOPA,
KOMIIBIOTEPA.

IInanupyemMble npeaMeTHbIE pe3y/IbTaThl H3y4eHHUs ajiredpsl B 7-9 Kiaaccax
AuredpanyecKkmne BbIPaKeHUs

Buinycknux nayuumcs:

* OIIEpUPOBATh MOHATHAMH «TOKJECTBO», «TOXKAECTBEHHOE TPeoOpa3oBaHuey, peliaTh 3a/1auu,
coJiepskanire OyKBeHHbIE JaHHbIE; pad0TaTh ¢ (hOpMyJIaMu;

* BBINIOJIHATH IPe0Opa30BaHuUs BBIPAKEHUN, COACPIKAIIMX CTENEHH C IIETBIMU ITOKa3aTeNIIMU 1
KBaJIpaTHbIE KOPHU;

* BBITIOJIHATD TOXKJIECTBEHHBIE PE0OPa30BaHMs PAllMOHAIBHBIX BEIPAXKEHUI HAa OCHOBE MPaBHII
JeNCTBUI HaJl MHOTOYWIEHAMH U anredpandeckuMu Ipo0sMu;

* BBINIOJIHATD PA3JI0KEHUE MHOTOUIEHOB HA MHOXKHUTEIH.

BuinyckHux noayuum 603MOHCHOCMb HAYYUMbCAL:

* BBITIOJIHATH MHOT'OIIArOBbIE TPE0OPa30BaHUs PAIMOHAIBHBIX BBIPAKEHHH, TPUMEHSISI ITUPOKHHA
HabOp croco0oB U MPUEMOB;

* IPUMEHATH TOXKJIECTBEHHBIE MPE0OPa30BaHUs [T PELICHHS 3a1a4 U3 PAa3IMUHBIX pa3/IeNioB

Kypca.
YpaBHeHus



Buinyckuux nayuumes:

* peraTb OCHOBHBIE BU/IbI PAlIMOHAIBHBIX YPaBHEHUI C OJHON MEepEeMEHHON, CHCTEMBI IBYX
yYpaBHEHUH C ABYMs IEPEMEHHBIMH;

* [IOHUMAaTh YPaBHEHHE KAK BaKHEHIIYI0O MaTEMATUUECKYIO MOJIENb JIUIsl ONUCAHUS U U3YUEHUs
pPa3zHOO0OPAa3HBIX peaIbHBIX CUTYallUi, pelIaTh TEKCTOBBIE 33aUl allreOpanueckKiuM METOJI0M;

* MPUMEHSTH rpapUIeCKHe MPEICTABICHHS ISl UCCIICIOBAHMS YPABHCHUIA, UCCIICOBAHUS U
peIIeHUs CUCTEM YPABHEHHM C ABYMS ITEPEMECHHBIMHU.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* OBJIQ/IETh CHEIUAIBHBIMU NPUEMaMH PEIICHHUS YPAaBHEHUN U CHCTEM ypaBHEHUI; YBEPEHHO
MPUMEHSTh anmnapar ypaBHEHUH JIJIs pEIICHUs Pa3HOOOPa3HbBIX 33/1a4 U3 MATEMATHKH, CMEKHBIX
MPEIMETOB, MIPAKTUKU;

* MPUMEHSTH TpadUIecKue MPEACTABICHUS ISl UCCIICIOBAHUS YPaBHEHUMN, CHCTEM ypaBHEHUH,
cojiepKamux OyKBeHHbIC KOI(DPHUITUCHTHI.

HepaBencrBa

Buinycknux nayuumcs:

* IOHUMATh U IPUMEHSATH TEPMHUHOJIOTHIO H CUMBOIIUKY, CBSI3aHHBIC C OTHOIIICHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBBIX HEPABEHCTB;

* perath JUHCHHBIC HEPABEHCTBA C OAHON NMIEPEMEHHOM M X CHCTEMBI;, PEIIaTh KBaIpaTHBIE
HEPaBEHCTBA C OMOPOH Ha rpaduueckre mpeacTaBICHHUS,

* IPUMEHSTH almapaT HEPaBeHCTB ISl PEILICHUs 3374 U3 Pa3IMYHBIX pa3/ieloB Kypca.
Buinyckuux nonyuum 603MoHMCHOCb HAYYUMbCA:

* pa3HOOOpa3HBIM MPUEMAM JIOKA3aTEIHCTBA HEPABESHCTB; YBEPEHHO MPUMEHSTH aImapaT
HEPABEHCTB VISl pEeUICHHs pa3HOOOpa3HbIX MAaTEMATHUECKUX 3aJa4 U 3a]1a4 U3 CMEKHBIX
MIPEIMETOB, MTPAKTUKU;

* PUMEHSTH rpapuuecKue MpeICTaBICHUS 1 UCCIIEJOBAHHS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKaniux OyKBEeHHBIC KO DUITUCHTHI.

YucaoBble MHOKECTBA

Buinyckuux nayuumes:

* IOHUMATh TEPMUHOJIOTHIO U CUMBOIIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BBITTOJIHATH
oTiepaIuy HaJl MHOXKECTBAMU;

* HCIIOJIH30BAaTh HAYaIbHBIE IPEJICTABICHHS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCE.
Buinyckuux nonyuum 603mMoMCHOCHb:

* pa3BHBATh MPEJICTABICHUE O MHOKECTBAX;

* pa3BUBaTh MPEACTABICHUE O YHUCIIE U YUCIOBBIX CUCTEMAaxX OT HATYPaJTbHBIX 10
JEHCTBUTENLHBIX YHCEIT; O POJIM BBIYMCICHUH B MPAKTHKE,

* Pa3BUThH U YIIIYOUTh 3HAHUS O IECATUYHOM 3aMKCH JEHCTBUTENBHBIX Yncen (IEpUoAnIecKre U
HETepUuoINIecKue 1podn).

DOyHKIUH

Buvinyckuux nayuumes:

* IOHUMATh U UCIIONIb30BaTh (DYHKIIMOHAIBHBIEC TOHTHS, A3bIK (TEPMHUHBI, CHMBOJIMUECKHE
0003HaueHUs ),

* CTPOUTH TpaUKH AIEMEHTAPHBIX (QYHKIIUH, HCCEI0OBATh CBOMCTBA YMCIOBBIX (DYHKIIUN HA
OCHOBE M3YUYCHUS TTOBEJICHUS UX IPaPHUKOB;

* MOHUMATh PYHKIIMIO KaK BOKHEHIIIYI0 MAaTEMaTHYECKYIO MOJIENb JIJISl OMMCAHUS TPOIIECCOB U
SIBIICHUH OKPYKAIOIIEro MUPA, TPUMEHSITh (DYHKIIMOHAIBHBINA SI3BIK JITSI OITUCAHUS
WCCJICTOBAHMSI 3aBUCUMOCTEN MEXTY (PU3MUECKUMH BETUIHMHAMU;

* IIOHUMATh M HCITOJIb30BATh S3BIK MTOCIIE0BATEIILHOCTEH (TEPMHUHBI, CHMBOJIHYCCKHE
0003HaYCHHUS)

* PUMEHSATH (OPMYJIBI, CBSI3aHHBIC C ApUPMETHICCKON U TEOMETPUICCKON TTPOTPECCUIMHU, H
anmapar, cOpMUPOBAHHBIN MPU U3YYSHUH IPYTHX Pa3AesioB Kypca, K pelIeHHIo 3a7a4, B TOM
YHCIIe C KOHTEKCTOM U3 PeaTbHOU KHU3HHU.

Buinycknux noayuum 603mM0oHCHOCMb:



* IPOBOJINTH MCCIICAOBAHNS, CBA3aHHBIE C H3YYECHHEM CBOMCTB (QYHKIIHMIA, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB M3yUCHHBIX (PYHKLIUN CTPOUTH OoJiee
CIIOXKHBIE TpaduKH (KyCOUHO-3aaHHBIE, C «BBIKOJIOTHIMIY TOYKAMH U T.I1.);

* MCTOJIB30BaTh (PYHKIIMOHAIBHBIE TPECTABICHHS 1 CBOWCTBA (PYHKIIMH pEIICHUS
MaTeMaTHUYECKUX 3a]a4 U3 Pa3IMuHbIX pa3eioB Kypca;

* pemiatb KOMOMHUPOBAHHBIE 33/]a4l C IPUMEHEeHHEeM (GOpMYJIN-TO YjieHa U CyMMbI IIEPBBIX N
YJIEHOB apu(PMETUYECKON U TeOMETPUUYECKOM Mporpeccuid, MpUMEHss IIPH STOM arnapar
YpaBHEHUI U HEPABEHCTB;

*TIOHUMATh apU(PMETUIESCKYIO U TEOMETPHUECKYIO TPOrPECCUH Kak (PYHKIIUU HATYPATBLHOTO
apryMeHTa; CBA3BIBATh apU(PMETHUECKYIO IPOIPECCHIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO —
C DKCHOHEHUUAJIBHBIM POCTOM.

DJ1eMeHThI NPUKJIATHOH MaTeMaTUKHU

Buvinycknuk nayuumcs:

* CIIOJIB30BaTh B XO/I€ PEILICHHUS 3a7a4 3JIEMEHTapHbIE [TPEACTABICHMS, CBA3aHHBIE C
NpUOJIKEHHBIMU 3HAYCHUSIMU BEJIMYHH,

* HCIIOJIB30BATh MIPOCTEHIINE CLIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTHUECKUX JTaHHBIX;

* HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CITY4allHOT'O COOBITHS,

* pemiath KOMOMHATOPHBIE 33/1a4U HA HAXOXACHUE YHCiIa 00bEKTOB MIIM KOMOMHAITHIA.
Buinycknux nonyuyum eo3moorcnocms:

* MIOHSATH, YTO YUCIIOBbIE JaHHBIC, KOTOPHIE UCHIOIB3YIOTCS JIJISl XapaKTEPUCTUKH OOBEKTOB
OKPY>KaIOIIIETO MUPA, SBJISIFOTCS MMPEUMYILIECTBEHHO MPUOIMKEHHBIMHU, YTO TI0 3aMUCH
npUOIMKEHHBIX 3HAYCHHM, COIepKalIuXcs B MH(OOPMALMOHHBIX HCTOYHUKAX, MOYKHO CYIUTH O
MOTPEITHOCTH MPUOTMHKCHUS;

* MIOHSATH, YTO MOTPEIIHOCTh PE3YAbTaTa BHIYUCICHUN T0JKHA OBITh COM3MEPUMA C
MOTPEIIHOCTHIO UCXOHBIX JAHHBIX;

* MpUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHu3anuu cOopa JaHHBIX MPHU MPOBEACHUU OIPOCa
00111eCTBEHHOT'0 MHEHHSI, OCYILIECTBIIATh UX aHAIHU3, IPEJICTABIIATh PE3YJIbTAThl OMPOCa B BUIE
TaOJIUILIbI, TUATPAMMBbL;

* IPUOOPECTH OMBIT MPOBEACHUS CITYIAHBIX HKCIIEPUMEHTOB, B TOM YHCJIE C ITOMOIIIBIO
KOMIIBIOTEPHOTO MOJEIUPOBAHHUS, UHTEPIIPETALNU UX PE3YyJIbTATOB;

* HAYYUTHCS HEKOTOPHIM CIIEIIUATLHBIM MPUEMaM pelieHUsI KOMOMHATOPHBIX 3a7a4.

3. Coaepxanue ydeOHOro npeamera «Ajaredpay»

Conepxxanne Kkypca airedopel B 7-9 Kjaccax MpeACTaBI€HO B BHJE CIEAYIOLIMX
COJIepKaTeNNbHbBIX Pa3eNioB: «Auredpa», «HucjioBble MHOKeCTBa», « DYHKIMN», «JIeMeHTbI
NPUKJIATHON MATEMaTUKN», «AJredpa B HCTOPUYECKOM PA3BUTHI».

Conepxanue pazznena «Aaredpa» QopMupyeT 3HaHUS O MaTeMaTHYECKOM S3bIKE,
HEo0XO/MMBbIE JJIsl PELIeHUs MaTeMaTHYeCKUX 3a/ad, 3ajjad U3 CMEKHBIX JUCLUIUINH, a TaKXe
NpakTUYeCKUX 3ajgad. M3yueHue wmarepuana CHocOoOCTBYeT (OPMHPOBAHMIO Y YYaIIUXCS
MaTEMaTUUYECKOT0 amrnapara pelleHMsl 3a7ad C MOMOIIBI0 yYpaBHEHUM, CHUCTEM YypaBHEHUH M
HEpaBeHCTB. Marepual [JaHHOTO pasfiena NpeACTaBIeH B acleKTe, CIIOCOOCTBYIOIIEM
(GOpMHUPOBAHUIO y YYAIlUXCS YMEHMsSI MOJIb30BAaThCS alTOPUTMAMHU, CYIIECTBEHHAs pOJib MpHU
3TOM OTBOJAUTCS PA3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS — Ba)XXKHOM cocCTaBIsIOLIEH
MHTEJIJIEKTYaJIbHOTO PAa3BUTHS YEJIOBEKA.

Copepxanne pasznena «UmcejoBble MHOKECTBA)» HAIlEJIEHO HA MAaTEMaTHYECKOE Pa3BUTHE
y4amuxcs, (OpMUPOBAHUE y HUX YMEHHUS TOYHO, CXKATO M SICHO M3JIaraTh MBICIM B YCTHOW H
NMCbMEHHOW peun. Matepuan paszena pa3BUBAaeT IOHATHE O 4YHCIE, KOTOPOE CBSI3aHO C
W3YYEHHUEM JECUCTBUTEIbHBIX YHUCEN.



Lenb conepxanus paznena « @yHKIHW - TOJyYeHHE MIKOJbHUKAMU KOHKPETHBIX 3HAHHUH O
GYyHKIIMM Kak BaKHEilIed MaTeMaTHMYecKO MOJenu JUis ONUCaHUS M HCCIeIOBaHUS
pa3zHoO0Opa3HBIX MPOLECCOB U ABJIEHUN OKpYyxatoiiero Mupa. CoOOTBETCTBYIOIIMI MaTepual

CIOCOOCTBYET pPa3BUTHUIO BOOOPAKEHUS M TBOPYECKUX CIHOCOOHOCTEH yualuxcs, YMEHHUIO
MCIIOJIb30BATh PA3JINYHbIC SI3bIKM MAaTEMATUKH (CIOBECHBIM, CAUMBOJINYECKUI, rpaduueckuit).

Coneprxanue pazzeiia « JJaeMeHTbl MPUKJIATHOH MATEeMATUKU» PACKPHIBAIOT MPUKIAJTHOE
U NPAaKTUYECKOE 3HAYEHUS MAaTEMaTHUKU B COBPEMEHHOM Mupe. Marepuan AaHHOIO paszena
crocoOCTBYeT (OPMHPOBAHHUIO YMEHHMS TMPEACTABIATh W AHAIM3UPOBATH  PA3IUYHYIO
UH(OPMALINIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa peaibHbIX 3aBUCHMOCTEH.

Paznen «Auirebpa B HCTOpPMYECKOM pa3BUTHM» I[pelHA3HadeH i (QOopMHUpOBaHUS
MPEJICTAaBICHU O MaTeMaTHUKe KaK YacTH YeJOBEYECKON KYNIbTYpbl, IS OOILEro pa3BUTHS
HIKOJIbHUKOB, CO3/IaHUS KYJIBTYPHO - HCTOPUYECKON Cpesibl 00ydeHHUsI.

7 kjaace

1. BbipaxeHus, TOXK/AeCTBA, yPABHEHHUS

UucnoBele BbIpaXkeHUs C MnepeMeHHbIMU. IIpocteiliine mnpeoOpa3oBaHus BbIPAKEHUI.
VYpaBHeHue, KOopeHb ypaBHEeHMs. JIMHENHOE ypaBHEHME C OJHOM mepeMeHHOW. Pemenue
TEKCTOBBIX 3aJ]Ja4 METOJIOM COCTaBJIEHUSI ypaBHEHUN. CTaTUCTUYECKUE XaPAKTEPUCTUKH.

Ocnoénas yenb — CHUCTEMATU3UpPOBaTh U OOOOLIUTH CBEIEHUS O HPeoOpa3oBaHUSIX
anreOpanyecKrX BBIPAXKEHUH U pEIICeHUN YpaBHEHUH ¢ OJJTHON TIEPEMEHHOM.

[TepBas Tema kypca 7 kjacca sBISETCS CBS3YIOILUM 3BEHOM MEXIY KypCOM MaTeMaTHKU 5—
6 ximaccoB W KypcoMm anreOpel. B Hell 3aKkpemnsioTcss BBIYMCIUTENBHBIE HAaBBIKH,
CHCTEMaTH3UPYIOTCA M 00001Iat0TCs CBEIeHHs O MpeoOpa3oBaHUSAX BBIPAKEHUIN U pelIeHUH
YpaBHEHUM.

Haxoxaenue 3HaueHU YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN JAeT BO3MOXKHOCTh TOBTOPHUTH
C YYallMMHUCS MpaBWIa JACUCTBUM C pAUUMOHAIBHBIMM YHCIAMHM. YMEHHs BBIIOJHATH
apudMeTHUecKue ASUCTBUS C pallMOHAIBHBIMU YHCIAMHU SIBIISIOTCS ONOPHBIMM JJISI BCErO Kypca
anreOpel. B cBs3um ¢ paccMOTpeHHEM BOIpoca O CpPaBHEHMM 3HAY€HUM BbIpaKeHHM
pPaCIIMPSAIOTCA CBEIACHUS O HEPABEHCTBAX: BBOJATCA 3HAKU HEPABEHCTB, JAETCA IOHATHE O
JIBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun mnpeoOpa3oBaHM BbIpa)KEHUN (HOPMaIbHO-ONEPATUBHBIE YMEHUS
OCTalOTCAd Ha TOM >K€ YPOBHE, ydallluecs IOJHUMAIOTCS Ha HOBYIO CTYIEHb B OBJIQJCHHUH
Teopueil. BBonATCS MOHATHS «TOXKIAECTBEHHO PaBHbBIE BBIPAXKEHUS», «TOXKIECTBOY,
«TOXKIECTBEHHOE Npeo0pa3oBaHUE BBIPAKEHUI», COJACpXKaHHE KOTOPHIX OYAET IOCTOSHHO
pacKpbIBaThCA U YIIYOJATHCS MPH H3YyYEHUM MPeoOpa3OBaHUN pa3IMUHBIX anreOpanyecKux
BelpakeHUH. [loguepkuBaercsi, YTO OCHOBY TOXJIECTBEHHBIX IPEOOpa30BaHUN COCTABISIOT
CBOMCTBA JEHUCTBUH HaJl YHCJIAMHU.

YcunuBaercs posib TEOPETUYECKUX CBEAECHUN IPU PAacCMOTpeHUM ypaBHeHui. C 1emnbio
o0ecrieyeHnss OCO3HAHHOTO BOCIPHATHS YYalIUMHUCS aJTOPUTMOB pELICHHUs ypaBHEHUH
BBOJUTCSI BCIIOMOTaTEIbHOE TIIOHSATHE PABHOCUJIBHOCTU ypaBHEHUH, (OPMYyIUPYIOTCS U
pPa3bACHAIOTCA Ha KOHKPETHBIX IIPUMEpPax CBOWCTBA PAaBHOCWIBHOCTH. JlaeTcs mOHATHE
JIMHENHOTO YpaBHEHMS M MCCIIEIYETCsl BONPOC O YHUCIE €ro KOpHeW. B cucreme ynpaxHeHUI
0co00e BHUMaHHE YIENSeTCs PEIICHUI0 YpaBHEHNH BUA ax = D mpu pasnuyHbIX 3HAUYEHHUIX @ U
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b. TIpomomkaercss pabota mo (HOPMHPOBAHHIO Y YyYallUXCsS YMEHHS HCIOJb30BaTh armapar
YpaBHEHUW KaK CPEJCTBO IS PEIICHUS TEKCTOBBIX 3a7a4. YPOBEHb CIOXHOCTH 3a7a4 37€Ch
OCTaeTCs TaKUM K€, KaK B 6 Kjacce.

W3ydeHne TeMbl 3aBepIIACTCS] 03HAKOMIICHHUEM YYallluXCsl C MPOCTEHIIIMMH CTaTUCTUUECKUMU
XapaKTepUCTUKAMU: CPETHUM apu(METHIECKUM, MOJIOHN, METUAHOM, pa3MaxoM.

2. Crenensb ¢ HaTypaJIbHBIM IIOKa3aTeJIeEM

. 2 3
CreneHb ¢ HATypaJIbHBIM MTOKa3aTelieM u ee cBoricTBa. OqHowieH. OyHKun y =X, y = X" #
uX rpaduky.

Ocnosnas yeilb — BBIpa6OTaTB YMCHHE BBIIIOJIHATH ,HCIZCTBHH HaJd CTCIICHAMU C
HaTypaJIbHbIMHU I1OKAa3aTCIISIMU.

B nanHoil Teme maercs ompenereHHE CTENEHM C HATypallbHBIM IMOKazareneMm. B kypce
MaTeMaTUKHu 6 Kjacca ydaliuecs y>Ke BCTpEHYaIUCh ¢ IPUMEPAMH BO3BEACHUS YHUCE B CTEIICHbD.
B cBs3u c BBIUMCICHHEM 3HA4YeHWIl CTermeHu B [ Kiacce naercs MpeJICTaBICHHE
HaxXOXXJICHWW 3HAUYEHUU CTENEHW C IOMONIBI0 KalbKynsaTopa. PaccmarpuBarorcs cBOMCTBa
CTEMEHH C HaTypaJbHBIM I[OKa3areaeM. Ha mpumepe moka3arenbcTBa CBONCTB CTENEHU
ydamecsl BIEPBBIC 3HAKOMSTCS C JO0Ka3aTelbCTBAMH, IMPOBOIAMMBIMU Ha aiare0pandecKom
maTtepuaine. CBoWCTBa CTENEHM C HATYpaJbHBIM I[IOKa3aTeleM HaxoIAT NPUMEHEHUE Npu
YMHOXXEHHH OJHOYJICHOB M BO3BEJCHUU OJIHOWICHOB B CTEIICHb.

PaccMoTpenne ByHKIHA y = X, y = X° [103BOJISET IPOIOIDKUTE paGoTy 1Mo (OPMUPOBAHHIO
YMEHUH CTpOMTh M 4uTaTh rpaduku (QyHKmMiA. BaxkHO 00paTHTh BHMMaHHE Yy4YalluxXcs Ha
0coOcHHOCTH Tpaduka QYyHKIIUU y = X°: rpaduK MPOXOIUT Yepe3 Hadano KoopauHaT, ock Oy
SIBIISICTCSL €70 OChE0 CHMMETPHUH, IpaUK PACIOJIOKEH B BEPXHEH MOTYIUIOCKOCTH.

. 2 3
YMmenue ctpouth rpaduku GyHKIUNE y = X° U y = X~ HCIOJNB3YeTCs JUIsl O3HAKOMIICHUS
yuanmxcs ¢ rpadpu4eckuM crnocoOoM perieHus ypaBHEHHH.

3. MHoroujeHsnl

MHorouJeH. CJ'IO)KeHI/IC, BbIUMTAHUC W  YMHOXCHHUC  MHOI'OYJICHOB. Paznoxenue
MHOI'O4YJICHOB Ha MHOXKUTCIIH.

Ocnosnas yeib — BI)Ipa60TaTI) YMCHHEC BBINIOJIHATEL CIOXCHUC, BBIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB U PAa3JIOKCHHUEC MHOT'OYJICHOB Ha MHOXKHUTCIINU.

JlanHast Tema wurpaer (QyHIaMEHTAJIbHYIO pOJib B (POPMHUPOBAHUU YMEHHUS BBIIOJIHATH
TOXKJIECTBEHHbIE IpeoOpa3oBaHMsl alreOpanvyeckux BblpakeHUH. DopMupyemble 37€ech
(dopMabHO-ONIEPAaTUBHBIE YMEHUS SBISIIOTCA OMOPHBIMM TPH  M3YYEHUH JEUCTBUM ¢
PalMOHATILHBIMU JPOOSIMU, KOPHSIMH, CTENIEHSIMU C PAllMOHAIBHBIMU MOKA3aTENIMU.

I/I3yquHe TEMblI HAYUHACTCA C BBCIACHUSA TOHSITHM MHOr'owic€Ha, CTaHAAPTHOroO BHIA
MHOIo4jJi€Ha, CTCIICHW MHOI'OYJICHA. OCHOBHOE MECTO B 3TOH TEeME 3aHHMAOT AJITOPUTMBI
HeﬁCTBHﬁ C MHOTOYJICHAMH — CJIOKCHUC, BBIYUTAHUEC U YMHOXCHHUC.

Ceppe3HOE BHUMAaHME B 9TOW TEME YIENAETCS PAa3JI0KEHUI0 MHOIOWIEHOB HA MHOXKMTEIH C
MOMOIIIBI0 BBIHECEHHsI 32 CKOOKHM OOIINEro MHOXHUTENIS M C [OMOIIBI0 TPYIITUPOBKH.
CootBercTBylOIIME TPEO0Opa30BaHUs HAXOAAT MIUPOKOE MPUMEHEHUE Kak B Kypce / Kiacca, Tak
U B ITOCIIEAYIOIUX Kypcax, 0OCOOCHHO B AEUCTBUSAX C pallHOHATBHBIMU JIPOOSIMH.

B nanHO# Teme ywaniuecsi BCTPEUarOTCsl C MPUMEPAMU UCIIOIb30BAHUSI PACCMATPUBAEMBIX
npeoOpa30BaHMil NMPU PEIICHUH PA3HOOOPA3HBIX 3a7a4, B YACTHOCTH MPU PEIICHUH YPaBHEHUH.
DT0 MO3BOJISAET B XOAE U3YUCHHS TEMBI MPOJIOJDKUTE PaboTy 1o GOPMHUPOBAHUIO YMEHHSI pEIIaTh
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YpaBHEHHUS, a TaKXKe pellaTh 3a/ladyl METOJ0M COCTaBJCHHs ypaBHeHHH. B uucnio ynpaxHeHui
BKJIIOYAIOTCSI HECTIOJKHBIE 33/IJaHUS HA IOKA3aTeJIbCTBO TOXK/IECTBA.

4. ®opMyJIbI COKPALLIEHHOT0 YMHOKEHUSI

®opmyisl (@ + b)? = a® + 2ab + b%, (a £ b)® = & + 3a°h + 3ab® + b°, (@ + b) (@* + ab + b?)
= a® +b° TIpumenenne popMyIT COKPALIEHHOTO YMHOXKCHHS B IIPEOOPA3OBAHMSX BHIPAKCHHIA.

OcHnosHas yenp — BbIpadOTaTh yMEHHE NPUMEHATH (POPMYITBI COKPALICHHOTO YMHOKEHUS B
npeoOpa3oBaHUsSX IEIBIX BBIPAKEHHH B MHOTOWICHBI M B PA3JI0KEHUM MHOTOWICHOB Ha
MHOXKHTEITH.

B nannoii Teme npoaoimkaercst padora mo (popMHUPOBAHUIO Yy YYAIIUXCSI YMEHUS BBITOIHATH
TOKIECTBEHHBIE TPe0oOpa30BaHus LENbIX BhIpakeHUH. OCHOBHOE BHUMAaHUE B TEME YICNSETCS
dbopmynam (a - b) (a + b) = at - b (a + b)2 = a® + 2ab + b®. Yuaumecs JOIKHBI 3HATH STH
(GOopMyIBI U COOTBETCTBYIOIIME CIOBECHBIE (OPMYJIMPOBKH, YMETh MPUMEHITh UX KaK «ClieBa
HAIPaBO», TaK U «CIpaBa HajleBO». Hapsiy ¢ yka3aHHBIMH pacCMaTpHUBAIOTCS Takke HOpMYJIbl
(@ +b)® = a®+ 3a°b + 3ab* + b, &® £ b = (a + b) (@® + ab + b?). B sakmounTensHON YacTH
TEMBl PAcCMAaTPUBACTCS MPUMEHEHHE PA3TUYHBIX MPHUEMOB pPAa3I0KEHHS MHOTOYIEHOB Ha
MHOXHTEJIH, a TaKXe HCIIOJIb30BAaHUE INPEOOpPA30BAaHUN LENBIX BBIPAKCHUN Ui PEIICHHS
HIMPOKOTO KpyTa 3ajad.

5. @yHKUUH

OyHK1us, 0061acTh onpeaeneHus GyHKIMU. Beruucnenue 3HaueHuit GyHKIMU 10 Gopmyie.
I'padux ¢ynkumu. Ipsimas mpomopruoHaNbHOCTE W ee Tpaduk. JluHeiHas (QyHKOUS U ee

rpaduk.

Ocnogenas yenb — 03HAKOMUTH yUAIIUXCS C BAKHEUIIUMU (HYHKIIMOHATLHBIMU MOHATHIMH U
¢ rpaguKaMu IpSIMON IPOMOPIIMOHATIFHOCTH U IMHEHHON (DYHKIIMU OOIIEeTo BUIA.

JlanHast Tema ABISE€TCS HAYaJbHBIM J3TallOM B CHCTEMAaTUYECKOM (PYHKIIMOHAIbHON
MOJrOTOBKE ydalIuxcs. 3/1eCh BBOJSATCS Takue MOHATHS, Kak (yHKUHUS, apryMeHT, o0jacTb
onpenenenuss GyHkuuu, rpadpuk QyHKuu. OyHKIMS TpakTyeTcsl Kak 3aBUCUMOCTb OJHO me-
PEMEHHOM OT Jpyroil. Yuaiuecs MOJYy4YalOT TEpPBOE NPEJICTABICHHE O CHOCO0ax 3agaHus
¢ynkuuu. B naHHON Teme HaumHaercs pabora MO (OPMHPOBAHMUIO Y YYALIMXCS YMEHHM
HaXOJUTh 10 popMyJie 3HaYeHUE PYHKIIMU 10 U3BECTHOMY 3HAUEHUIO apryMEHTa, BBIIIOJIHATh TY
e 3a7a4dy 1o rpauKy U pemarh 1o rpaguky oopaTHyIo 3aaauy.

OyHKIIMOHANBHBIC TIOHATHUS MOJYYarOT CBOK KOHKPETH3AIUIO TMPH W3yYEHWH JIMHEHHOMN
(GYHKIIMK M €e 4acTHOTO BHAAa — MPSMON MPOMOPIHUOHATBHOCTA. YMEHHUS CTPOUTHh W YUTATh
rpaduKy dTHX QYHKIUH IUPOKO HCIOIB3YIOTCSA KaK B CAaMOM Kypce aireOpbl, Tak U B Kypcax
reoMeTpur W (U3MKH. Ydaliuecs JOJDKHBI IMOHHMAaTh, Kak BiHMSeT 3HaK KoddduimeHTta Ha
pacIoio’KeHHE B KOOPIMHATHOM MJI0CKOCTH rpaduka GyHKIMU y = kx, rae u K # 0, kak 3aBUCUT
ot 3nauenuit K u b B3aumHoe pacronokenue rpadukoB AByX QyHKIMMA Buaa y = kx + D.

(I)OpMI/IpOBaHI/IC BCEX (I)yHKL[I/IOHaJ'ILHBIX MMOHATUN U BBIpa6OTI(a COOTBCTCTBYIOIINX HABLIKOB,
a TaKiXKXC HU3YYCHHC KOHKPCTHBIX (bYHKL[I/Iﬁ COMMPOBOKAAKOTCA PACCMOTPCHUCM TMPUMCPOB
PEAIBHBIX 3aBHCHMOCTEH MCXKAYy BCIMYMHaAMH, YTO CHOCO6CTByeT YCUJICHUTO npmcnagmoﬁ
HAITpaBJICHHOCTH KYypcCa anre6p1>1.

6. Cucrembl JINHEHHBIX YPaBHEHHUI

Cucrema ypaBHeHud. Pemenue cucreMbl [ABYX JIMHEMHBIX YpaBHEHHH C  JIByMs
MIEPEMEHHBIMU U €r0 NeoOMEeTpUYecKass MHTepIpeTanusd. PenieHue TEeKCTOBBIX 3a7ad METOIO0M
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COCTaBJICHUS CUCTEM YpaBHEHUH.

OcHo6nasi yenb — O3HAKOMUTH YUAIIUXCS CO CIOCOOOM pEIIEHHs] CUCTEM JIMHEHHBIX
yYpaBHEHHI C JABYMS IEpEMEHHBIMH, BBIpa0OTAaTh yMEHHE peIlaTh CHCTEMBl ypPaBHEHUH |
IIPUMEHSATD UX IIPU PELICHUU TEKCTOBBIX 3a/a4.

N3ydenune cuctem ypaBHEHHUH pacnpenenserca Mexay Kypcamu 7 u 9 knaccoB. B 7 knacce
BBOJIUTCS MOHSATHE CUCTEMBI M pACCMAaTPUBAIOTCSI CUCTEMBI JINHEUHBIX YPABHEHHI.

W3noxxeHne HAYMHAETCS C BBEICHMS IIOHATHS (WIMHEHHOE YpaBHEHHE C JBYyMs
IEpEMEHHbIMI». B cucreMy ynpa)kHEHUH BKIIIOYAIOTCS HECIIOXKHBIE 3a/aHUsl Ha pELIECHUE
JMHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU B LENbIX ynciaax. PopMUpyeTcss yMEHHE CTPOUTH
rpadguk ypaBHeHus a + by = ¢, rae a # 0 wiu b # 0, npu pa3IMYHBIX 3HAYCHUSX a, b, c.
BBenenue rpadguueckux o0pa3oB AaeT BO3MOXKHOCTb HArJISTHO MCCIIENOBaTh BONPOC O YHCIE
PELICHUI CUCTEMBI IBYX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

OCHOBHOE MECTO B JJaHHOM TeM€ 3aHMMAaeT W3Y4YEHHE AJITOPUTMOB PEIICHUS CUCTEM IBYX
JUHEWHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMU CIIOCOOOM IOACTAHOBKHM U CIIOCOOOM CIIOXKEHUS.
BBenenue cucreM IMO3BOJISIET 3HAUUTEIBHO PACIIMPUTH KPYr TEKCTOBBIX 3aJad, PEIIaeMbIX C
IOMOIIBIO amnmnapaTta anreOpbl. I[IpumeHeHue cucTeM ynpoulaer Mpouecc MepeBoja JAaHHBIX
3a[a4u C OOBIYHOTO SI3bIKA HA S3BIK YPABHEHUH.

8 kiace

1. PaumoHajibHBbIE IPOOH
PanmonaneHass npoOb. (OCHOBHOE CBOKMCTBO JpoOH, coKpaineHue apooeit. ToxmaecTBeHHbIC

npeoOpa3oBaHusl PALMOHAIBHBIX BbIpakeHUH. DyHKIUSA )IéD u ee rpaduk.
X

Ocnosnasi yenb — BBIPpAa0OTaTh yYMEHHE BBINONHATH TOXJIECTBEHHbIE MNpPeoOpa3oBaHUs
palMOHANBHBIX BbIpaK€HHI. [ 71TaBHOE MECTO B JAHHOW TE€ME 3aHUMAIOT AJITOPUTMBbI JCHCTBHI
npoOsMu. Yuyamuecs: JOJDKHBI MOHMMaTh, YTO CYMMY, Pa3HOCTb, IPOM3BEACHUE U YAaCTHOE
npobeil Bcerna MOKHO TNpeACTaBUTh B Buie OpoOu. [IpumoOperaeMbie B JaHHOW TeME yMEHMUS
BBINOJIHATh CIIOKEHHE, BBIUMTAHHME, YMHOXKEHHE U JelieHHe JpoOel SBISIOTCS OMOPHBIMU
npeoOpa3oBaHuAX JApOOHBIX BbIpaKeHUH. B gaHHONW Teme pacmupsitioTcs CBEIEHUS O
CTaTUCTUYECKUX XapaKTEpUCTUKaX. BBOOUTCA MOHATHE CPEIHET0 TapMOHHYECKOrO psaa
MOJIOKUTENBHBIX YHCelNl. V3yueHue TeMbl 3aBeplIaeTcs pacCMOTPEHHEM CBOMCTB rpaduka

dymxmum ¥ H_ X
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2. CTeneHp ¢ HeJbIM IOKAa3aTeJaeM. JJIEMEHThI CTATHCTHKH
CreneHb ¢ LEJIBIM MOKa3aTeneM U ee cBoiicTBa. CTaHAapTHBIN BHA uyKcia. HavanbHble CBEIEHUS
00 opraHuzanuu CTaTUCTUYECKUX UCCIICIOBAHUM.
OcHosHas yenb — BBIPAO0OTATh YMEHUE NMPUMEHSITH CBOMCTB, CTEIIEHU C IICJIBIM ITOKa3aTelieM B
BBIUUCIICHUSIX M TpeoOpa3oBaHUAX CGHOPMHUPOBATH HavaJdbHBIE MPEICTABICHHUS O cOOpe H
TPYIITUPOBKE CTATUCTHYECKHUX JTAHHBIX, UX HATJISAIHON MHTEPIIPETAIUH.
B 3T0i1 TeMe hopMyITUpYIOTCSI CBOMCTBA CTEIICHHU C IIENIBIM MOKa3aTeleM. MeTo JoKa3aTenbCcTBa
ATUX CBOMCTB IMTOKA3bIBACTCS HA MIPUMEPE YMHOKEHHSI CTEIICHEH C OJMHAKOBBIMU OCHOBAHUSIMU.
,Z[aeTCSI IIOHATHUEC O 3aIllMCH 4YHCJia B CTaHI[apTHOM BHJC. HpI/IBOI[HTCSI HpI/IMCpr HCIIOJIb30BaHUA
TaKOM 3anucy B (PU3UKE, TEXHUKE U APYTHX 00JIACTIX 3HAHUM.
VYyamuecss MONMy4arOT Ha4yallbHBIE TMPEJICTaBICHUS 00 OpraHW3aliid  CTAaTUCTHYECKUX
uccienoBanuii. OHM 3HAKOMSTCSA C TIOHSATUSMU T€HEPATbHOH M BBIOOPOYHOM COBOKYITHOCTH.
HpI/IBOHSITCSI HpI/IMepBI HpGIICTaBJIeHI/IH CTaTUCTHUUYCCKHUX JAaHHBIX B BHUIC Ta6JII/II_I qacToT "
OTHOCHUTEJIbHBIX YaCTOT. YYalluMCs TIpeIaraloTcs 3aaHus Ha HaX0XACHHUE TI0 TabJIUIIe YacTOT
TaKUX CTATUCTUYECKHX XapaKTEPHUCTUK, KaK cpenHee apudmerndeckoe, Moja, pa3Max.
PaccmarpuBaercst Bompoc O HarIJIHOM HHTEPHPETAlMHd  CTATUCTUYECKON WHOOpMaIuy.
I/I3BCCTHI)I€ y‘{aIlII/IMCFI CHOCO6I)I HarJisigTHOT O HpeIICTaBJICHI/ISI CTAaTUCTUYCCKUX IOAaHHBIX C

MOMOILBIO CTOJI0YATHIX U KPYTOBBIX JUArpaMM PacLIMPSIIOTCS 3a CUET BBECHHSI TAKUX MOHSITHH,
KaK MOJMIOH U TUCTOrpamMma.

3. KBaaparHbie KOpHH
[Tonsatue 00 wuppanmoHanbHbIX uyHcnaax. OOmMe CcBeAEHUS O JCHCTBUTENBHBIX YHCIAX.
KBanpatHslit kopenb. [loHsATHE 0 HAXOXKICHUH MPUOIMKEHHOTO 3HAYEHUSI KBAJAPATHOTO KOPHSL.
CpoiicTBa kBajpaTHBIX KopHeH. IIpeoOpa3oBaHus BbIpa)K€HHM, colepKalluX KBaJpaTHbIE
kopuu. OyHKIHSA Y [4/x , ee cBoiicTBa 1 rpaduxk.
Ocno6nas yenb — CHCTEMaTU3UPOBATh CBEACHUA O palMOHAIbHBIX YHCIaX U J1aTh
npeJcTaBieHue 00 HUppalMOHAIbHBIX YHUCIAX, PACIIMPUB TEM CaMbIM IOHSITHE O YHCIIE;
BbIpa0OTaTh yYMEHHE BBINOJHATH NPEOOpa3OBaHMs BBIPAKEHUHM, COJIEp)KAILUX KBaJpaTHbIC
KOPHH.
B nmanHOM TeMe ydaniyecs MOJIy4yalOT HAa4ajdbHOE NMPEACTABIECHUE O MOHATUU AECHCTBUTEIBHOIO
ymcna. C 3To# 1enbio 0000111at0TCsl U3BECTHBIE YUAIlUMCSl CBEJCHHS O PAllMOHAIBHBIX YHCIIaX.
Jlna BBeneHUs MOHATHS MPPALMOHAIBHOIO YHCIIA MCIONb3YEeTCs NHTYUTUBHO NPEICTABICHUE O
TOM, 4YTO KaXKJbIil OTPE30K HMMEET JJIMHY M MOTOMY KaXJOW TOYKE KOOPAMHATHOW IpPSMOU
COOTBETCTBYET HEKOTOpOE uncio. [Ioka3piBaeTCs, 4TO CyHIECTBYIOT TOUKH, HE UMEIOLINE PaLUO-
HaJIbHBIX a0CIIHCC.
IIpy BBenEeHMM NOHATHS KOPHS TMOJE3HO O3HAKOMUTH YYalllUXCSl C HAaXOXKICHHEM KOpHEHW ¢
MOMOIIbIO KaJIbKYJIATOPA.
OcCHOBHOE BHUMAaHHUE YAESAeTCs MOHATHIO apu(PMETHUYECKOT0 KBaJIpaTHOTO KOPHS M CBOMCTBaM
apuQMeTHUYECKUX KBaJIpaTHbIX KOpHEW. /[oka3bIBatoTCsl TEOpEeMbl O KOpHE U3 NMPOU3BEACHUS U

Jpo6H, a TaKKe TOXKIECTBO +a’ DM , KOTOpBIE TMOJIYy4alOT MPUMEHEHHE B MPEOOpPa30BAHUIX

BLIpa)KeHHfI, COACpIKAIINX  KBAaJApPaTHBIC KOPHHU. CHeL[I/IaJ'ILHOG BHUMAHHC  YACIIACTCA
OCBO60)K,ZIGHI/II-O OT HPPAIUOHAJIIBHOCTH B 3HAMCHATCIIC )IpO6I/I B BBIPAXCHHAX BHA

a a
CREN

yuamuxcs. PaccmarpuBatorcss ¢yHkuus o [14/d, ee cBoiictBa u rpadux. [lpu wnzyueHuu

[Iponomxaercs paboTa MO pa3BUTHIO (PYHKUMOHAIBHBIX MpPEICTaBICHUN

. 2
byHKIUUA Y [/x moKasbIBaeTCs ee B3aMMOCBS3b C byaknuent y = x°, rae x > 0.
4. KBanpartHbie ypaBHeHus
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KBanpatHoe ypaBHeHue. @opmysia KOpHEW KBaapaTHOIO ypaBHEHHs. PerieHue parmoHaaIbHbIX
ypaBHeHul. PemeHue 3agad, NPUBOAAIIMX K KBAJAPATHBIM YPAaBHEHUSAM M INPOCTEHILINM
paluMOHAIbHBIM YPABHEHUSM.

OcHnosHas yenv — BbIPAOOTaTh yMEHUS pellaTh KBaJpaTHbIC YpaBHEHHS W MPOCTEHIINE
palMOHaIbHBIC YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 33]1a4.

B Haganme TeMbl NpPUBOAATCS IPUMEPHl PELIEHUS HENOJHBIX KBAJApPAaTHBIX YpaBHEHUI.
PaccmarpuBaroTcst anropuTMBbl pEIIEHUS] HEMOJIHBIX KBAJIPATHBIX YPABHEHUM pa3IMuHOIO BUJIA.
OCHOBHOE BHIMAHHE CIIGAYET YICIHTb PEIICHUIO YpaBHeHN Bixa ax” + bx + ¢ =0, rne a 20, ¢
UCIOJIb30BaHueM (popmysibl KopHeil. B nanHol TeMe yyaiiuecs: 3HaKOMSTCs ¢ hopMyliaMu
Buera, BbIpaaroUMMH CBA3b MEXAY KOPHSIMM KBaJpaTHOIO YpPaBHEHHS U €ro Ko-
s¢punrentamu. OHU HCHONB3YIOTCA B JalbHEWIEM TMpPU JOKA3aTENbCTBE TEOPEMBI O
pa3I0KEHUM KBAAPATHOTO TPEXWIECHA Ha JIMHEHHBIE MHOKUTEIIN.

VYuyamuecs: OBIaJEBAIOT CHOCOOOM pelIeHUs APOOHBIX paIMOHATIBHBIX YPaBHEHHM, KOTOPBI
COCTOMT B TOM, UYTO PELIEHHE TAKUX YPAaBHEHUI CBOJIUTCS K PEILIEHUIO COOTBETCTBYIOIIUX LIEJIBIX
YPaBHEHUH € OCIIEAYIOIIUM UCKIFOUEHUEM IOCTOPOHHUX KOPHEH.

W3ydyeHne [aHHOM TeMbl TIO3BOJIIET CYIIECTBEHHO pacCIIMpPUTh almapar ypaBHEHH,
HCIIOJIb3YEMBIX ISl pELIEHUsI TEKCTOBBIX 3a]1a4.

9 knace
1. HepaBeHcrTBa

YucnoBsle HEpaBEHCTBA M MX CBOWMCTBA. I[lOWIEHHOE CIOXKEHME W YMHOXXEHHE YHCIIOBBIX
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHOU U UX CUCTEMBI.
OcHoénas yenb — O3HAKOMUTDH YYallUXCSl C IPUMEHEHUE: HEPABEHCTB JUIsl OLICHKU 3HAYEHUN
BBIp)KEHUI, BBIpa0OTaTh yMEHHUE PEIIaTh JUHEWHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW W UX
cucteMbl. CBOMCTBa YHCIIOBBIX HEPAaBEHCTB COCTABIAIOT Ty 0a3dy, Ha KOTOPOH OCHOBaHO
peleHue JIMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHON. TeopeMbl O MOYWIEHHOM CIIOKEHUU U
YMHOXXEHUHM HEPABEHCTB HAXOJAT IPUMEHEHHUE TP BBIIOJHEHUH MTPOCTEUIINX YIPAKHEHUHN Ha
OLICHKY BBIpQXEHMH IO METOJy TpaHull. BBOAATCS MOHATHS aOCOMIOTHOM MOTPEIIHOCTH M
TOYHOCTH MPUONMKEHUS, OTHOCUTEIbHON IOTPEIIHOCTH. YMEHHUS TNPOBOAUTH JIeAYKTHUBHBIE
paccyXJIeHHs NOJIy4arOT Pa3BUTHE KaK IPH JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TAK U IIPHU
BBINIOJIHEHUH YIIPA)KHEHUH Ha J0Ka3aTeIbCTBA HEPABEHCTB.
B cBs3M ¢ pellIeHreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN aeTCs MOHATHE O YUCIOBBIX
POMEXKYTKaxX, BBOJSITCS COOTBETCTBYIOILIME Ha3BaHUs U 0003HaueHHs. PaccMoTpeHuio cucrem
HEPaBEHCTB OJHOW IEPEMEHHOW MpEAIIeCTBYET O3HAKOMIICHME YYallluXCs C IOHATHAMH
nepeceyeHust U 00beTMHEHNSI MHOXKECTB.
IIpn pemeHMM HEpPaBEHCTB MCIOJB3YIOTCS CBOMCTBA PaBHOCWIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bICHAIOTCS Ha KOHKPETHBIX MHpuMepax. Ocoboe BHUMaHUE CIEAyeT YAEIUTh OTpaboTKe
YMEHHMsI pelaT NpocTellne HepaBeHCcTBa Buaa ax > b, ax < b, 0CTaHOBUBIIUCH CIIELUATBHO HA
ciydae, korna a < 0.
B 97011 TeMe paccMaTpuBaeTCs TAKKE PELICHHE CUCTEM JIBYX JMHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIC 3aIIMCaHbl B BUJEC IBOWHBIX HEPABEHCTB.

2. KBagparuunas pyHKkuus
Oynkuus. CoiicTBa GpyHkimil. KBagpaTHsiit TpexuiieH. Pa3noskeHre KBapaTHOTO TpexuyieHa Ha
MHOXUTENH. OyHKIHS Y = ax® + bx + ¢, ee cBoiicTBa U rpaduk. CrenenHas QyHKIUS.
OcHnosHas yenb — paCIIUPUTh CBEACHUS O CBOWMCTBAX (YHKIUM, O3HAKOMHUTH YYAIIUXCS CO
cBoiicTBamMH U rpadUKOM KBaJpaTUUHON QyHKUHMH. |
B Hayane TeMbl cucTeMaTH3UPYIOTCS CBEACHUS O QYHKUUAX. [[OBTOPSAIOTCS OCHOBHBIE MOHSTHS:
GyHKIMS, apryMeHT, 001acTh onpeaeneHus QyHkuuu, rpaduk. JlaroTcs moHATHS 0 BO3pacTaHUH
U yObIBaHMM (DYHKIMH, NMPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3faercs 0asza Juis
YCBOEHHS CBOMCTB KBAJpaTUYHOM M CTeneHHOW GYHKIUIM, a Takke Uid JalbHEHIIero
yriIyoneHust pyHKIMOHATBHBIX MPECTABICHUN MIPU H3YUYEHUH Kypca aireOphl U Haval aHalu3a.

HO}IFOTOBI/ITGJ'II)HI)IM maroM K H3YUCHHUIO CBOMWCTB KBa)IpaTI/I‘IHOfI CI)YHKIII/II/I SABIICTCA TaKXKE
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paccMOTpeHHE BOIIpOCa O KBAJPAaTHOM TPEXWIEHE M €ro KOpHSX, BBIAEICHUU KBaJpara
JIBy4JIEHA U3 KBAJIPaTHOTO TPEXWICHA, Pa3IoKeHUH KBAIPATHOTO TPEXUIeHa Ha MHOXKHUTEIIH.
V3yueHne KBagpaTHIHON QYHKIMH HAYMHACTCS C PACCMOTPEHHS (DYHKIMH Y = ax>, e CBOMCTB I
ocobeHHOCTeH TpaduKa, a TaK)Ke APYTrUX YACTHBIX BHIOB KBaZpaTHUHON QyHKIMH — (QyHKUIMI
y=ax’+b,y=a (x - M)°. DTH CBEICHNS UCIIONB3YIOTCS MPH H3YYCHHH CBOMCTB KBaAPATHIHOI
dyHKIHH 061ero Buaa. BakHo, 4T0GbI yyaImecs MOHsUTH, 9To rpaduk GyHKImH y = ax’ + bx +
C MOXeT ObITh HOJYy4eH M3 rpaduka QyHKIMM y = ax” ¢ IOMOIUBIO JBYX MapajjelIbHbIX
neperocos. IIpueMsl mocTpoenns rpaduka GpyHKmun y = ax’ + bx + ¢ orpaGaThiBaloTcs Ha
KOHKpeTHbIX npumepax. [Ipu sTom ocoboe BHMMaHHE cleayeT YAEIUTb (OPMHUPOBAHUIO Y
y4yalluXcsi yMEHHUsS yKa3blBaTh KOOPAMHATHI BEPIIMHBI 1Mapalboiibl, €€ OChb CHMMETpPHH,
HarpaBJIeHUE BeTBEH MapaloJIbl.
[Ipy u3ydyeHuu STOW TEMBbl NANbHEHIIEe pa3BUTHE MOJIY4YaeT YMEHHE HAaXOOUTh MO rpaduky
IPOMEKYTKHM BO3pacTaHUs M YObIBaHMs (YHKLMH, a TAaKXKE MPOMEXKYTKH, B KOTOPHIX (DYyHKIIMS
COXpaHseT 3HaK.
Vyaiuecst 3HaKOMSITCS CO CBOWCTBAMH CTEMIEHHON (YHKIMH Yy = X' MPH YETHOM U HEYETHOM
HATypaJIbHOM TIOKa3arejae 1. BBOAWTCS TOHATHE KOpHSA SHHOW creneHd. OHU TMOJTyYaroT
IPECTaBICHNUE O HAX0XKIEHUH 3HAUCHUH KOPHS C MOMOILBIO KAJIBKYJISATOPa, IPUYEM BBIPAOOTKA
COOTBETCTBYIOIIMX YMEHUHN HE TPeOyeTCs.

3. HepaBeHcTBa ¢ 01HON MepeMeHHOI

Llensie ypaBHenusi. JlpoOHbIe pamuoHalbHBIE ypaBHEHHs. HepaBeHCTBa BTOpOHl CTENeHH C
OJHOM nepeMeHHO. MeTo1 UHTEPBAJIOB.
OcnosHas yenp — CUCTEMATU3UPOBaTh U 000OLIMTH CBEJEHUS O PEIIEHUM LeNbIX U JPOOHBIX
palMoOHATFHBIX YPaBHEHHUN C OJTHOW MEPEeMEHHOM, chopMUpOBaTh YMEHHUE peIIaTh HEPAaBEHCTBA
BI/maaX2+bx+c>OHnHaX2+bx+c<0,rz[ea;£0.
B 31011 TeMe 3aBeplacTcs U3y4eHHE PallMOHAIBHBIX YPaBHEHUI ¢ OJHOM IepeMEHHOM. B cBsA3M
C 3TUM NIPOBOJUTCSA HEKOTOpoe 00001IeHne U yriayoieHue cBeieHuil 00 ypaBHeHUsX. Brogsres
MOHATUS LEJIOr0 PALMOHAIBHOIO YPaBHEHHMsT M €r0 CTENECHH. Ydalluecs 3HAKOMATCA C
pEIIEHNEM YPAaBHEHHMH TpPEThEH CTENEHU M YETBEPTON CTENEHH C MOMOIIBIO PA3JIOKEHUS Ha
MHOKHATEJIM M BBEJEHHUS BCIIOMOTATEIbHOW NMEpEeMEHHOW. MeTosa peleHuss ypaBHEHUN MyTeM
BBEJICHUSI BCIIOMOTATENbHBIX MEPEMEHHBIX OyJIeT IIUPOKO UCHOIb30BATHCSA B AaJbHEHIIEM NpH
pELIeHUH TPUTOHOMETPUUYECKUX, TIOTaPUPMHUUECKUX U IPYTHX BUJOB YPAaBHEHHH.
Pacmupsitorcss cBeieHUsT O pelleHUH JpOOHBIX palMOHAIBHBIX YpaBHEHMH. Ywyaruecs
3HAKOMSATCS ¢ HEKOTOPBIMHU CIIEIMAIBHBIMU IIPUEMAaMU PEIICHUs] TAKUX YPAaBHEHHM.
PopMHUpOBaHHE YMEHUH PEILIaTh HEPABEHCTBA BUA ax’+bx ++ ¢ >0 mmm ax’ + bx + ¢ < O, roe
a #0, ocymiecTBisieTcsi C ONOPOH Ha CBEACHUS O TpaduKe KBaAPATUIHON (QPYHKITHH.
VYuyamuecss 3HaKOMATCSA ¢ METOJOM HUHTEPBAJIOB, C IIOMOIIBIO KOTOPOIO PELIalOTCs HECIOXKHbBIE
panroOHaIbHbIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMsI lepeMeHHbIMH

VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €ro rpapuk. CUCTeMbl YpaBHEHUI BTOPOM CTENEHH.
Pemenue 3amay ¢ MOMOIIBIO CHCTEM YpaBHEHHM BTOpOM cremeHu. HepaBeHcrBa ¢ aByMs
IIEPEMEHHBIMHU U UX CHUCTEMBI.
OcHnosHas yenb — BBIPAOOTAaTh YMEHHE pelaTh MPOCTEHIINE CUCTEMBI, COJIeprKalllie ypaBHEHUE
BTOPOW CTEIEHHU C JABYMS MEPEMEHHBIMH, U TEKCTOBBIE 33Ja4X C OMOIIBIO COCTABIEHUS TaKUX
CUCTEM.
B nanHO# Teme 3aBepliaeTcs U3y4YE€HUE CHUCTEM YPAaBHEHUM C JBYMs NepeMEeHHbIMU. OCHOBHOE
BHMMAaHHUE YyJEIAETCA CHCTEMaM, B KOTOPBIX OJHO W3 YPaBHEHMI NEPBOM CTENEHH, a APYroe
BTOPOM.
N3BecTHBIN ydamuMcest crmoco0 TOJCTaHOBKH HAaXOJHWT 3/1eCh JalIbHEWIee NPUMEHEHUE W
MIO3BOJISIET CBOAUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBAJAPAaTHOIO YPaBHEHUS.
O3HakOMJIEHHE yYallluXcsl C IpUMepaMH CUCTEM YpaBHEHUI C ABYMS MEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHMs BTOPOH CTENEHH, JOJDKHO OCYIIECTBIATHCSA C JIOCTATOYHOW OCTOPOXKHOCTBIO M
OTPaHNYMBATHCS MPOCTEUIIMMU IPUMEPAMH.
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[TpuBneueHre M3BECTHBIX YyYalIUMcs TpaUKOB MO3BOJSIET MPUBECTU NMPUMEPH! rpaduyeckoro
pemieHuss cucteM ypaBHeHHH. C MOMOIIBIO TpadUUecKuX IMPEICTaBICHUH MOKHO HAarJsSIHO
IIOKAa3aTh y4allMMCsl, YTO CUCTEMBI ABYX YPAaBHEHHH C ByMs IIEPEMEHHBIMH: BTOPOM CTEIICHU
MOTYT UMETb OJIHO, JBa, TPH, YETHIPE PEILICHUS UIIX HE UMETh PEILICHUM.
Pa3zpaGoTanHblli MaTeMaTHUECKUH ammaparT I[O3BOJSET CYLIECTBEHHO pAaCIIMPUTh KJjacc
COJZIEpPKATENBHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHHM.
W3ydyeHne TeMbl 3aBEpIIACTCS BBEICHUEM IIOHATHM HEPAaBEHCTBA [BYMS IIEPEMEHHBIMU H
CHCTEMBl HEPaBEHCTB C JBYMs nepeMeHHbIMU. CBeneHuss o0 rpadukax ypaBHEHUH C IBYMs
IIEPEMEHHBIMH HCIOJIB3YIOTCS IPU WIUTFOCTPALMU MHOXKECTB PEIICHUI HEKOTOPBIX NMPOCTEHIINX
HEPaBEHCTB C ABYMS IIEPEMEHHBIMU U UX CHUCTEM.
5. DJieMeHThI NPUKJIAJHON MaTeMaTHKH

MaremaTrnueckoe MoaenupoBanue. IlpornentHsie pacyersl. [IpuOakeHHbIE BBIYUCICHHS.
OcHOBHBIE MpaBWila KOMOMHATOpUKU. OTHOCHTENbHAs YAacTOTa M BEPOATHOCTh CIY4YalHOIO
coObITusl. Knmaccuueckoe ornpeneneHue BeposiTHOCTH. HauanbHble cBEIEHUS O CTAaTUCTHUKE.
OcHoénas yenb — O3HAKOMUTD y4alIuXcs ¢ NOHATHAMM IIEPECTAHOBKH, Pa3MEICHUS, COUCTaHUS
U COOTBETCTBYIOIIMMH (HOpMYJIaMM JJi MOJCYETa MX YKCia; BBECTU MOHATHUS OTHOCUTEIbHOU
YaCTOThI U BEPOSITHOCTU CIIy4alfHOI'O COOBITHSL.
W3ydyeHre TeMbl HAUMHAETCS C PEILEHUs 3a]1a4, B KOTOPbIX TPEOYETCsl COCTaBUTh T€ WJIM UHBIE
KOMOUMHAIMK 3JIEMEHTOB U MOJICUUTATh UX YUCIIO. Pa3zbscHAeTCs KOMOMHATOPHOE MIPABUIIO

YMHOXKEHUSI, KOTOPOE UCTIONB3yeTCs B JalIbHEHIIEM pU BBIBOJE (OPMYI JUISI MOJICYETa YHCIIa
[IEPEeCTaHOBOK, pa3MelleHud u coueTaHui. [Ipu u3ydeHMH NaHHOrO MaTepuajia HeoOXOAMMO
o0paTUTh BHHMMAHHME YyYaIlMXCS HA pa3uyhe MOHATHM «pa3MEIEHUue» U «COYETAHUEY,
chopMHpOBATh Y HUX YMEHHE ONpPEAEsATh, O KAKOM BHUJI€ KOMOMHAIMI UIET pedb B 3aJaue.
B naHHO# Teme ydamuecs 3HaKOMATCS C HadalbHBIMU CBEICHUSMHU U3 TCOPUU BEPOATHOCTEH.
BBoparcs mnoHATHS  «ciaydaliHOe COOBITHE», «OTHOCHTEIbHAs YacToTa», «BEPOSITHOCTD
CIIy9aifHOTO COOBITHS». PaccMaTpuBarOTCS CTATUCTHUYCCKHA M KIACCHYSCKHHA TOIXOABI K
OIpENICIEHUIO BEPOSTHOCTU ClydyalHOTO coObITusA. BaxkHO 0OpaTuTh BHMMaHHE Y4YallMXCs Ha
TO, YTO KJIACCUYECKOE OIPEIECICHUE BEPOSATHOCTH MOXKHO IIPUMEHATH TOJIBKO K TAKMM MOJEISIM
peabHBIX COOBITHI, B KOTOPBIX BCE UCXOBI SIBJISIOTCS PAaBHOBO3MOXKHBIMU.

6. YucjoBbIe NOCIEA0BATEIbHOCTH
UucnoBsle mocieoBaTebHOCTH. ApudMeTHiecKkast 1 reoMeTpudeckas nporpeccuu. @opmysisl
[-TO YIEHa U CyMMBI NIEPBBIX N WIEHOB Mporpeccuu. beckoHeuHo yObIBarolasi reoMeTpHyecKas
IIPOrPECCHSL.
OcnosHnas yenb — 1aTh MOHATUSA 00 apU(PMETHUECKOM M reoMeTpUYEeCKON Iporpeccusix Kak
YHCIJIOBBIX TIOCJIEI0BATEIBHOCTSIX 0CO00r0 BUA.
IIpn M3yyeHun TeMbl BBOAMTCS IMOHATUE IIOCIENOBATEIBLHOCTH, Pa3bsACHAECTCS CMBICI TEPMHUHA
«n-i  4IeH TOCIeI0BaTENbHOCTUY», BBIPAOATHIBAETCS YMEHHUE MHCIIONIb30BaTh HHIEKCHOE
o0o03HaueHne. ITH CBEJICHHSI HOCST BCIIOMOTATENIbHBIA XapakTep U MCIIONIb3YIOTCS Ul U3Y4YEeHUS
apupMeTUYECKO 1 TeOMETPUUECKON MPOTrPECCHii.
Pabota ¢ ¢opmynamu N-ro wieHa M CyMMBbI NEPBBIX WIEHOB INPOrPECCHi, MOMHUMO CBOETO
OCHOBHOIO  HAa3HA4eHMs, I[I03BOJSECT HEOJHOKPATHO BO3BPAIATHCSA K  BBIYHUCICHHUAM,
TOKJECTBEHHBIM NPEOOPa30BaHUSAM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaloTCcsl XapaKTepUCTHYECKHE CBOICTBA apU(METHYECKOH U TIeOMETPHUYECKON
IIPOrPECCUM, YTO II03BOJIAECT PACIIMPUTH KPYT IpeUlaraéMblxX 3a1ad.

4 TemaTnueckoe MJIAHMPOBAHHeE C ONpe/ieJieHHEM OCHOBHBLIX BUAOB Y4ueOHOI
AeSITeTbHOCTH
B TemaTHueckoM TUIAHUPOBAHWHU pa3Jiesibl OCHOBHOTO COJCPXAHHUS 1O airedpe pa3OuThI
Ha TEMbl B XPOHOJIOTMU WX HW3YUYCHHS, 1O COOTBETCTBYIOIIUM yueOHHMKaM «AureOpa — 7 »,
«Anrebpa — 8», «Anredbpa — 9 ».
OCOOCHHOCTBIO TEMATHYECKOTO IUTAHUPOBAHHS SBJISAETCS TO, YTO B HEM COACPIKUTCS
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OIIMCAHHUEC BO3MOXHBIX BHIO0B OﬁpainBaTeJIbHOﬁ ACATCIbHOCTH YYalluXCsd B IIPOLECCE

YCBOCHHUA COOTBCTCTBYIOLICTO COACPIKaHNA, HAIPABJICHHBIX HAa JOCTUKCHHUC IMOCTABJICHHBIX ILC-

neit o0yueHus. DTO OPUEHTUPYET YUUTENs HA YCHIICHUE ICITeILHOCTHOTO MOAX0/1a B O0yUICHHH,
Ha OpraHu3alHio pPa3HOOOpPa3HOH Y4eOHOH /1esiTeIbHOCTH, OTBEUYAIOUICH COBPEMEHHBIM

IICHUXOJIOTO-TIIEAAr OTHYCCKUM BO33PCHUAM, Ha HCITIOJIB30BAHUE COBPEMCHHBIX TEXHOJIOTHH.

e Kon-Bo XapaKkTepUCTUKAa OCHOBHBIX BUJIOB
CIABDL 7 kyacc 4acoB 10 JESATENIbHOCTH YYEHUKA
Iporpamme (Ha ypoBHE Y4eOHBIX EHCTBUIA)
Pacnosnasams uncnoBble BhIpaXXeHUS U
BBIPAXCHUS C IEPEMEHHBIMY, JINHEHHBIE
JInneiiHoE ypaBHEHHUE C ypaBHeHus. [ IpuBOIUTE IpUMEPHI BBIPAKEHUN
OJIHOM MepeMEHHOM C IEPEMEHHBIMHU, JIMHEUHBIX YPaBHEHUM.
I 15 CocTaBiATh BBIPAKEHUE C IEPEMEHHBIMU T10

KontponbHas padota No
1-1ug

YCIIOBHIO 33Jjauu. BbINOIHATE npeoOpa3oBaHus
BBIPAXCHUI: IPUBOJIUTH M1O100HbBIE
cilaraeMsle, pacKpbIBaTh cKOOKkH. HaxoanuTe
3HAYE€HHE BBIPAXKECHMS C IEPEMEHHBIMU IIPH
3a/IaHHBIX 3HAYCHUAX IICPEMEHHBIX.

Knaccudunuposars anredbpanyeckue
BbIpa)keHMs1. ONKUCHIBATH LIEJIbIE BHIPAXKEHUSI.
Dopmyauposams ONPENCICHUE JTMHEHHOTO
ypaBHeHus. Pemars nuHeiiHOe ypaBHEHHE B
obmem Bunae. UHTEpnipeTHpoBaTh ypaBHEHUE
KaK MaTeMaTH4YeCKYI0 MOJIEIIb PeabHOM
cutyarui. ONUCHIBaTh CXEMY PEIICHHS
TEKCTOBOM 3a/1a4M, IPUMEHSTH €€ ISl peLIeHHs
3a/1a4

16




[enpie BeIpaxeHUs

KoHTtposbHbBIC paboThI
Ne 2.3.4,5 mo 1u

52

Dopmynuposamo:
onpeoeneHus: TOXKIECTBEHHO PaBHBIX
BBIPQXXEHH, TOXKIECTBA, CTEIIEHH C
HATypaJIbHBIM [TOKa3aTeseM, OTHOYJICHA,
CTaHJapTHOI'O BHUJA OJJHOUWICHA,
Kod((uUIMeHTa OJHOWICHA, CTETICHU
OJIHOYJIEHA, MHOTOWJIEHA, CTEIIEHU
MHOTOYJICHA,
ceoticmea: CTENeHH ¢ HaTypaJIbHbIM
rokasaresieM, 3Haka CTEICHH,
npasuia: 10Ka3aTenbCTBa TOXIECTB,
YMHOEHUS OJJHOWICHA HAa MHOTOYJICH,
YMHOKEHUSI MHOTOUYJICHOB.
Jloxazvieamsb CBOMCTBA CTETICHU C
HATypaJIbHBIM MOKa3aTelieM. 3aluchIBaTh U
JTIOKA3bIBaTh OPMYJIBL: IPOU3BEIACHUS CYMMBI
Y Pa3HOCTH JIBYX BBIPQKEHUU, Pa3HOCTHU
KBaJIPaTOB JIBYX BBIPAKCHHIA, KBaJ[PaTa CYMMBI
U KBaJ[paTa pa3HOCTHU ABYX BBIPAXKECHUH,
CYMMBI KyOOB ¥ pa3HOCTH KyOOB JIBYX
BBIPKEHUM.
Buvruucnsims 3Ha4CHNE BRIPAXKCHUAN
¢ nepeMeHHbIMU. [IprMeHsTH CBOICTBA
CTCTICHH TSI IPEOOPA30BAHUS BEIPAKESHUH.
BhBINONMHATE YMHOKEHHE OTHOWICHOB U
BO3BEJICHUE OJTHOWICHA B CTETICHb. [[pUBOINUTE
OJIHOYJIEH K CTaHJIaPTHOMY BH]y. 3allHCHIBATh
MHOTOYJICH B CTAaHIAAPTHOM BHJIE, ONIPEACTIATh
cTerneHb MHOrousieHa. [IpeoOpa3oBsiBaTh
MIPOM3BE/ICHNE OTHOYICHA U MHOTOYJICHA,
CYMMBI, pPa3HOCTH, IPOU3BEACHUS IBYX
MHOTOWICHOB B MHOTOWICH. BBITOTHSTH
pa3ioXeHrue MHOTOYJIeHAa HA MHOXKHUTEIU
Croco0OOM BBIHECEHUS 00IIIET0 MHOKHUTES 32
CKOOKHM, CIIOCOOOM TPYHIIHUPOBKH, 1O
dbopMysiaM COKpanEHHOT'0 YMHOXCHHS H C
MPUMEHEHHUEM HECKOJIBKHX CIIOCOOO0B.
Hcnonp30BaTh ykazaHHbIE TPe0Opa30BaHUs B
MpOLECCE PELICHUS YPABHEHU,
JIOKA3aTeIbCTBA YTBEPIKIACHUM, PEIICHUS
TEKCTOBBIX 3aja4

OyHKIU

12

IIpuooums npuMepsl 3aBUCUMOCTEN MEXAY
BeTMYMHAMU. PaznuuaTe cpeid 3aBUCUMOCTEH
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KontponbHas padota No
6 -1u

(GyHKIIMOHATIbHbIE 3aBUCUMOCTH.
Onucviéams nowsimus: 3aBUCUMOM U
HE3aBHCHUMOI MepeMeHHbIX, (PYHKINU,
apryMmeHTa (yHKIIUHU; CTIOCOOBI 3a1aHUS
byskun. @opMyIupoBaTh ONpeAeICHUS:
obnactu onpeneneHust QyHKIMU, 00JIACTH
3Ha4YeHU PyHKIUH, Tpaduka GyHKINH,
JUHEWHOU (QYHKINH, IPSAMOIN
MPOMOPLUOHATBHOCTH.

Buiyucnams 3HaueHne GYHKINU O 33JaHHOMY
3HaueHUIo aprymenTta. CocTaBisTh TaOIUIIBI
3HayeHu pyHKuuu. CTpouTh rpaduk
dbyHKMH, 3a1aHHON TabmuaHo. 1o rpaduky
(GyHKINH, SBISIOMICHCS MOJEIBIO PEATHHOTO
mpolecca, ONpeaeNIaTh XapaKTEePUCTHKU 3TOTO
nporecca. CTpouts rpaduk TUHEHHON
(YHKIIUU ¥ IPSIMOI TPOMIOPLUOHATIBHOCTH.
OnuceiBaTh CBOMCTBA ATHX (PYHKIIHIA

CucreMsl JIMHENHBIX
ypaBHEHUH C IBYMs
MIePEeMEHHBIMHU

KonTtponbHast pabora Ne
7-14

19

IIpusooums npumepwvl.: ypaBHEHUS C ABYMS
[IEPEMEHHBIMU; IMHEHHOIO YpPaBHEHUS C ABYMSI
IIEPEMEHHBIMH; CUCTEMBI JIBYX JTUHEHHBIX
YpaBHEHHUH C IBYMSI IEPEMEHHBIMU; peaJIbHbIX
IIPOLIECCOB, Ul KOTOPBIX YPaBHEHUE C IBYMS
[IEPEMEHHBIMH UJIU CUCTEMA YPaBHEHUH C
JByMsI [IEPEMEHHBIMU SIBIIIOTCSA
MaTeMaTUYECKUMHU MOJIEIISIMHU.
Onpenenars, ABIAETCS JIU NIapa YUCel
pEIIEHUEM IaHHOTO YPAaBHEHHUS C ABYMS
IIEPEMEHHBIMH.
Dopmynuposamo.:
onpeodesnienus: pelleHUs] ypaBHEHUS C IBYyMs
MEPEMEHHBIMH; YTO 3HAUUT PEUIUTh YpaBHEHUE
C IByMsl IepeMEHHBIMU; Ipaduka ypaBHEHUS C
JBYMsI IEPEMEHHBIMU; JINHEHHOTO YPaBHEHUS C
JByMsI IEPEMEHHBIMHU; PEIIEHUS] CUCTEMBI
YpaBHEHUH € IBYMsI IEPEMEHHBIMU;
c6oticmea ypaBHEHUH C IByMs IIEPEMEHHBIMHU.
Onucvieams: cBOWCTBa rpadyka JIMHEHHOTO
YPaBHEHHS B 3aBUCUMOCTH OT 3HAaYEHUU
K03 HULNEHTOB, rpadUUecKuil METO
pEILIEHUs] CUCTEMBI IBYX YPABHEHHH C ABYMs
MePEMEHHBIMH, METO/I TOJICTAHOBKU U METOJ
CJIOKEHMSI JUIsl PELIEHUS] CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMM.
Cmpoumbs TpauK TUHEHHOTO YpaBHEHUS C
JBYMsI IEpeMEHHBIMU. Pemiath cuctemsl AByX
JMHENHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.
Pewams TexcToBble 3a7a4l, B KOTOPBIX
CUCTEMA JABYX JINHEHHBIX YPAaBHEHUH C ABYMs
MIEPEMEHHBIMHU SIBJISIETCS MaTeMaTHUeCKON
MOJIETIBIO PEATIBHOTO Mpoliecca, U
MHTEPIPETHUPOBATH PE3YNIbTAT PEHICHHS
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CHCTEMBI

IToBTOpEHUE U
cucreMaTu3anus
yueOHOro Marepuasia

HToroBast KOHTpOJIbHAS
pabora Ne 8

1

Bcero:

105

8 kiIacce

PanmonanbHble
BBIPAKECHUS

KonTponbhable paboTh
Ne 1,2,3 1m0 1u

45 gaca

Pacnio3znaBath LeNble panoHaIbHBIE
BBIPAXCHMS, IpoOHBIE panuoOHaIbHBIE
BBIPQXCHUS, IPUBOJAUTH IPUMEPHl  TaKHUX
BBIPAKECHHUIA.

DopMyIMpPOBATH:

ONpECIICHUSA: PalUOHAIBHOIO BBIPAKEHUS,
JIOIIYCTUMBIX 3HA4YCHUI IIEPEMEHHON,
TOKJIECTBEHHO paBHBIX BBIPAKCHUH,
TOK]IECTBA, PaBHOCUJIBHBIX ypaBHEHUH,
pallMOHAJIBHOIO  ypPAaBHEHUS, CTENEHU  C
HYJIEBBIM [1OKA3aTEJIEM, CTEIIEHU C LEJIbIM
OTPULIATENIBHBIM IIOKA3aTEJIEM, CTaHAAPTHOTO
BU/JIA Yncia, 00paTHON NPONOPLUUOHAIBHOCTH;
CBOICTBAa: OCHOBHOE CBOMCTBO PAallMOHAJIBHON
IpoOW, CBOMCTBA  CTENMEHHU C  LEJBbIM
nokasareseM, ypaBHeHUH, PyHKIUY;

IIpaBWJIa: CJIOKEHUS, BBIUYMTAHUSA, YMHOXKEHUS,
neneHust  ApoOei, BO3BeAEHUS Jpodu B
CTEIEHb;

yCIIOBHE PaBEHCTBA APOOU HYIIO.

Jloka3piBaTh CBOMCTBa CTENEHU C IIEJIBIM
IIOKA3aTeJEM.

OnuceiBath rpaduueckuili MeTOJ pelIeHUs
YPaBHEHUH C OJHOU NIEPEMEHHOM.

IIpumeHnATH OCHOBHOE CBOMCTBO
palMoOHAIBHOM  OpoOM  JUIsL  COKpallleHHs
u ipeoOpazoBanus Apodei. [lpuBoauts 1podu
K HOBOMY (00miemy) 3HameHatento. Haxonuts
CyMMY, Pa3HOCTb, IPOU3BE/IEHUE U YACTHOE
npo0eit. BeimonHaTe TOKJIECTBEHHBIE
peoOpa3oBaHus palliOHAIbHBIX BBIPAKEHUH.
Pemate yYpaBHEHUS C IEPEMEHHOU B
3HaMEHaTeNe IPOooHu.

IIpuMeHsTh CBOWMCTBA CTENEHH C IIEJIBIM
ITOKa3aTeNeM TUISE npeoOpa3zoBaHUs
BBIPAKCHU.

3anuchIBaTh YKciIa B CTAHJAPTHOM BHJIE.
BeInonHATe nocTpoeHue U uTeHne rpaduka

GYHKIHIH.

KBagparHbie KOpHHU.
JlecTBUTENbHBIC
quca.

23 yacoB

OnucelBaTh: MOHATHE MHOXKECTBA, J3JICMCHTA
MHOXECTBA, CIIOCOOBI 3aJaHusd MHOXCECTB,
MHOKCECTBO HATYPAJIbHBIX YHUCCII, MHOXCCTBO
HOCJIBIX YHCCJI, MHOXCCTBO pPAllMOHAJIbHBIX
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Kontposbnas pabora No
4 -1u

YHCEJ, MHOKECTBO JCHCTBUTEIBHBIX YHUCEN U
CBS3U MEXIY TUMU YU CIIOBBIMU
MHOKECTBAMH; CBS3b MEXKIYy OECKOHEUHBIMU
JNECATUYHBIMH JIPOOSIMH U PalMOHATBHBIMH,
MPPALMOHAIBHBIMU YHCIIAMH.

Pacno3naBars panuoHalIbHbIC u
vppanroHangbHble yncia. [I[puBoauTe npumMepsl
palMOHaJIbHBIX YHUCENl M HUPPALUOHAIBHBIX
YHUCEIL.

3anucepiBaTh C TOMOLIbIO (OPMYIT CBOMCTBA
NEUCTBUH C IEUCTBUTEILHLEIMUA YUCIIAMU.
PopMyIMpPOBATH:

ONpEeNENICHUs: KBAJpaTHOIO KOPHS M3 YHCIHA,
apu(METHYECKOTO KBAJIpPaTHOTO KOPHA W3
YHUCJIa, PABHBIX MHOXECTB, IOJMHOXECTBA,
HepeceyeHUst MHOKECTB, 00beIMHEHUS
MHOECTB;

CBOICTBa: PYHKINH Yy = X2, apH(METHIECKOrO
KBaJpaTHOTO KOPHS, PYHKITUH .

Jloka3piBaTh ~ CBOIcTBa  apu(hMETHUECKOTO
KBaJIpaTHOT'O KOPHSI.

Crtpouts rpaduku GyHKIUN y = x° .
[lpumensTp  moHSATHE  apUYMETHYECKOTO
KBaJpaTHOIO  KOPHS  JJi1  BBIUYUCICHUS
3HA4YECHUM BBIPAKECHUM.

Ypouars BBIPAKCHMUS, cozepKaiue
apumerrnueckue KBajpaTHble KOpHHU. Pemars
YPaBHEHUS. CpaBHuBarb 3HAYEHHUS

BhIp@KEHHI. BpImonHATE  npeoOpazoBaHue
BBIDQXXEHUM C TPUMEHEHHEM  BBIHECEHUS
MHOXHUTCIIA H3-1I0J 3HaKa KOpPHs, BHCCCHHUA
MHOXHUTENSI IO 3HAK KOpHA. DBpINoJHATH
OCBOOOXICHHE OT HPPAIMOHATBHOCTH B
3HaMeHaTene ApoOu, aHaTu3 COOTHOIICHHMA
MCXKAY YHCIOBBIMU MHOXCCTBAMHM W HUX
AJIEMEHTAaMMU.

KBanpaTHble ypaBHEHUS

KonTponbHble paboThl
Ne 5,6 mo 1g

24 yacoB

PacrnosnaBate ¥ NPUBOJUTH  IPUMEPHI
KBaJPAaTHBIX YPAaBHEHUW pPa3JIU4HBIX BUIOB
(TIONTHBIX, HETIOJIHBIX, NpUBEAEHHBIX ),
KBaJpaTHBIX TPEXUIICHOB.

OnuceiBath B 0o0mIeM BUAE  pelICHHE
HEIOJIHBIX KBAIPATHBIX YPABHEHUM.

DopMyIMpOBaTh:
ONpeJieNIeHUsl: ypaBHEHUS TIIEpPBOM CTeleHH,
KBaJIpaTHOTO ypaBHEHHUS; KBaJIpaTHOTO

TpEXwieHa, JTUCKPUMHUHAHTAa  KBaJIpaTHOTO
YPaBHEHHS M KBaJIpaTHOIO TPEXUIIEHA, KOPHS
KBaJIpaTHOTO  TpEXwieHa;  OUKBaJgpaTHOTO
YpaBHEHHS;

CBOICTBAa KBaJpaTHOI'O TPEXUWICHA;

Teopemy Buera u oOpartHyto eif Teopemy.
3anuchIBaTh U JI0Ka3bIBaTh (OpMYIy KOpHEH
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KBaJpaTHOIO YPaBHEHUS. Hccnenosarsb
KOJIMYECTBO KOPHEW KBaJpaTHOIO ypaBHEHUS B
3aBHCHUMOCTH OT 3HAKa €ro IUCKPUMHUHAHTA.
Joka3piBaTh TeopeMbl: Buera (mpsamyro u
0o0paTHyl0), O pa3JIoKEHUH KBAJAPATHOIO
TpEXUIIEHA HA MHOXWTEIH, O CBOWCTBE
KBaJpPaTHOIO TPEXWICHA C OTPULATEIBHBIM
JUCKPUMHHAHTOM.

OnucelBaTh Ha NpUMEpax METOJA 3aMEHBI
IIEPEMEHHOM JIs PEILICHUS YPAaBHEHUIA.
HaxoguTe KOpHM KBaJpaTHBIX YypaBHEHUH
pasznnuHbIX BUAOB. [IpumensaTs Teopemy Buera
u  oOpaTtHyl0O el TeopeMy. BBIONHATH
pa3iloKEHUE  KBaJIpaTHOIO TPEXWIEHAa Ha
MHOXHTeNU. HaxomuTe KOpHH ypaBHEHUH,
KOTOpBIE CBOJATCS K KBajpaTHbIM. COCTaBIISITH
KBaJ[paTHbIE  ypaBHEHUS W  ypaBHEHUS,
CBOJAIIMECS K KBAAPAaTHBIM, SBISIOIIMECS
MaTEMaTUYECKUMH MOJEIISIMUA peaJIbHbIX
CUTYaLHM.

IToBTOpEHUE 1

CUCTEMAaTU3ALIHs 12
yueOHOro MaTrepuaia
Hrorosas KOHTpOJIbHAs 1
pabora
Beero: 105 gacos
9 kaace
PacriosHaBaTe W NPUBOAUTH  NPUMEPHI
YHUCJIOBBIX  HEPABEHCTB,  HEPABEHCTB  C
IIEPEMEHHBIMM, JIMHEWHBIX HEPABEHCTB C
OJIHOW ITIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
DopMyIMpOBaTh:
ONpENENEHUs:  CpPaBHEHMs  JIBYX  YHCED,
pELIECHNs] HEPAaBEHCTBA C OAHON IEPEMEHHOM,
PaBHOCUJIBHBIX HEPABEHCTB, PEILIEHUS] CUCTEMBbI
HepasenctBa HEpaBEHCTB C OJHOW IepeMeHHOH, obiacTu
OIPEEIICHUS BBIPAXKCHMS,
20 yacoB | CBOMCTBA YMCIIOBBIX HEPABEHCTB, CIOKEHHS U

KonrtponsHast pabora Ne
1-1g

YMHO>KEHHS YHCIIOBbIX HEPABEHCTB
Jloka3bIBaTh: CBOMCTBA YHUCIIOBBIX HEPABEHCTB,
TEOPEMBl O  CIOKEHUM M  YMHOKECHHHU
YHCIIOBBIX HEPABEHCTB.

Pemrars iMHENHBIE HEPABEHCTBA.

3anuchiBaTh PENICHUS HEPABEHCTB U UX CUCTEM
B BUJIE YHCIIOBBIX IIPOMEKYTKOB,
00BeTMHEHMS, nepecevyeHus YHCIOBBIX
MIPOMEXKYTKOB. Pelarb cucreMy HEPaBEHCTB C
onHOll mepeMeHHOM. OlleHUBaTh 3HAuYEHUE
BbIpaxkeHHs. M300paxkaTh Ha KOOPAMHATHOM
NpsAMON 3aJaHHbIE HEPABEHCTBAMHU YHCIIOBBIE
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MPOMEXYTKH

KBagparuunas
byHKIISA

KoHnTpoibHble paboThl
Ne 2.3 o 1u

38 yacoB

OnuceiBaTh MoHATHE (GYHKIMM Kak MpaBuia,
YCTaHaBIUBAIOIIETO CBSI3b MEXK]Y JIEMEHTAMU
JIBYX MHOKECTB.

dopmynupoBars:

ompeneneHus: Hynas (DYHKIUH;, TPOMEXKYTKOB
3HAKOMOCTOSIHCTBA  (QYHKIMM;  (YHKIUH,
Bo3pacTaolleil (yObIBarolleil) Ha MHOXECTBE;
KBaJpaTUIHOM byHKIIH; KBaIpaTHOTO
HEPaBEHCTBA;

CBOMCTBA KBaIPAaTUYHON (PYHKITUH;

npaBuUja TMOCTPOCHUS TpapuKoB (GYHKUIUN C
MOMOIIBIO TIpeoOpa3zoBanuii Buaa f(x) — f(x) +
b;

f(x) — f(x + a); f(x) — kf(x).

Crpoutps rpadpukn (QYHKIHA C [TOMOIIBIO
npeobpaszoBanuii Buma f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).

CrpouTts rpaduk kBagpatnyaon ¢pyakiuu. Ilo
rpaduKy KBaJApaTUIHOW (DYHKIIMH OIUCHIBATH
e€ CBONCTBA.

OnuchiBaTh  CXEeMAaTUYHOE  PACIIOIOKECHUE
napaboyibl  OTHOCHUTEIBHO OCH alcCIucc B
3aBUCUMOCTH oT 3HaKa CTapIero
koa(durmenra u JTUCKPUMHHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
Pemarp kBagpaTHbIe HEPaBEHCTBA, MCIONb3YS
cxemy pacIooKeHus napaboTel
OTHOCHUTEJIBHO OCH a0CLUCC.

OnuceiBaTh rpaduueckuili MeTOA pElIeHUs
CUCTeMBl  JBYX  YypaBHEHHH ¢  AByMs
MIEPEMEHHBIMH, METOJ TIOJICTAHOBKH W METOJ]
CIOXEHHsI JJIsl pEeUIeHUS CHCTeMBI JIBYX
YpaBHEHHUU C JBYMs MEPEMEHHBIMH, OJHO W3
KOTOPBIX HE SIBJISETCS TUHEWHBIM.

Pemarp TeKCTOBBIE 3aJa4M, B  KOTOPBIX
CUCTeMa  JBYX  YpaBHEHHMA C  AByMSA
MEPEeMEHHBIMH  SIBIIICTCS ~ MaTEMaTHYCCKOU
MOJIEJTbIO peasbHOro npotecca,
W HMHTEPIPETUPOBATH PE3YJIbTAT  PEIICHHS
CUCTEMBL.

DJIEMEHTHI IPUKIATHON
MaTEMAaTUKH

KonrtponsHast pabora Ne
4- 149

20 yacos

[IpuBoguTe  mpuUMEphl:  MaTEMaTUYECKUX
MOJICNIe pEANbHBIX CHUTYyalMil; TPUKIATHBIX
3aj1ad; MPUOTMKEHHBIX BEJINYUH;
WCTIOIB30BaHUSI ~ KOMOWHATOPHBIX  TPaBUJ
CYMMBI U TIPOU3BENICHUS; CITyJailHBIX COOBITUH,
BKJIFOYAs JIOCTOBEPHBIE U  HEBO3MOXKHBIC
COOBITHSI; ONBITOB C  PaBHOBEPOSTHBIMH
MCXOJIaMH; TIPEJICTABIICHUS] CTATUCTUYCCKUX
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JIAHHBIX B BUJE TaOJIHIl, TAarpamm, rpaduKoB;
HCITOJIb30BaHUsL BepOSITHOCTHI:IX CBOI>'ICTB
OKPYXKAIOIIMX SBJICHUH.

dopMyIHpOBaTH:

omnpeneneHus:  aOCONIOTHOW  IMOTPENTHOCTH,
OTHOCHUTEIIEHOM MOTPEIIHOCTH, JOCTOBEPHOTO
COOBITHS, HEBO3MOKHOT'O COOBITHS,
KJIACCUYECKOE OIPEICTICHUE BEPOSTHOCTH;
MpaBujIa: KOMOMHATOPHOE MTPABUIIO0 CYMMBEI,
KOMOMHATOPHOE MPABUJIO TPOU3BEICHUSI.
OnuchIBaTh  dTambl PEHICHUS  TPUKIAIHON
3a7a4H.

[TosicHATh W 3amuchIBaTh (POPMYITY CIIOMKHBIX
IIpOLEHTOB. IIpOBOINUTE IIPOLIEHTHBIE PACUYETHI
C UCIOJIb30BAaHUEM CJIOKHBIX IPOIICHTOB.
Haxomuth  TOYHOCTH  MPUOIMKEHHUS IO
TabuIEe MPUOIMKEHHBIX 3HAYCHNUN BEJTMYHUHBI.
Hcnons3oBarh pa3nuuHbie  (HOPMBI  3aITUCH

npUOINKEHHOTO 3HAYCHUS BEJIMYUHBI.
OneHuBarhb MpUOIMKEHHOE 3HAYEHHUE
BEJIMYMHBI.

IIpoBOIUTE OIBITHI CO CIyYaWHBIMUA UCXOJAMHU.
[TosicusTs U 3aIACHIBaTh bopmymy
HAXOXXJCHHUS YaCTOTHI CIYyYaillHOTO COOBITHSI.
OnwucsiBathb CTaTUCTUYECKYIO OLICHKY

BEPOSITHOCTH CiIy4daitHOro coObitusi. Haxomautsb
BEPOSITHOCTb CITy4aifHOTO COOBITUS

B OIBITaX C PABHOBEPOSITHBIMU HCXO/IaMHU.
OnwucsiBath JTarnbl CTaTUCTUYECKOTO
uccinenoanus. OpopmiaATh HHGOPMALIUIO B
Buge Tabmuu u  guarpamm.  M3Biekatsb
uHpopMaLMi0 M3 TAOMUIl W  JAHArpaMM.
Haxonuts " IIPUBOJIUTH IIPUMEPBI
MCIIOJIb30BaHUs CTaTHUCTUYECKUX
XapaKTePUCTHUK  COBOKYIHOCTUM  JAHHBIX:
CpelHee 3HaueHue, Moja, pa3Max, MeJIuaHa
BBIOOPKHU.

YucnoBble
OCJIEN0BATEIILHOCTHU

KonTponbnas pabora Ne
5-1ug

17 gacos

[TpuBOIUTE TpUMEpHI: MOCIEN0BATEILHOCTEH;
YHCIIOBBIX ITOCJICIOBATEILHOCTEH, B YACTHOCTH
apudmeTnyeckoit u reOMEeTPHUYECKOM
MPOTPECCHI; HCTOJIb30BaHUS
MOCNIEIOBATEIPHOCTEN B peallbHON KHU3HU;
3aJ1a4, B KOTOPBIX PacCMaTPHUBAIOTCS CYMMEI C
OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
OnucelBaTh: ITOHITHS IOCICI0BATCIIBHOCTH,
YJieHa MOCIE0BAaTEIHHOCTH; CIIOCOOBI 3aJaHUS
MOCJIEI0BATEIHHOCTH.

BbrucnsaTe  4leHbl  MOCEN0BaTEeNbHOCTH,
3aaHHOd  (OpMyJOl  N-TO  WiIeHa W
PEKYPPEHTHO.

23




DopMyIUpOBATH:

onpezeneHus: apupMeTHUYEeCKON MPOrpeccum,
r€OMETPUYECKON MTPOTPECCHH;

CBOMCTBA  YJIEHOB  IEOMETPUYECKOM U
apu(METHYECKON TPOTPECCHIA.

3aiaBaTh apupMeTHUIECKyIo u
TF€OMETPUYECKYIO MPOTPECCUU PEKYPPEHTHO.
3anuceiBaTh U MOSICHATH (POpMYJIBl OOIIEero
qjieHa apuPMETHYECKOW ¢ TEOMETPUUYECKOU
MPOTPECCUH.

3anuchIBaTh M JIOKA3bIBaTh: (DOPMYIIBI CYMMBI
N TepBbIX WICHOB apudmMeTruyecko u
TE€OMETPHUYECKOW  MpOrpeccHii;  (OpMyIbI,

BBIPAXKAIOIINE CBOMCTBA YJICHOB
apudmernyeckoit 51 reOMETPUYECKOMN
MPOTrPECCUH.

Beruncnars CyMMY OeCKOHEYHOM
TeOMETPUYCCKOMN MPOrPECCHH, Y KOTOPOH | g | <
1. [IpencraBnsaTh OECKOHEYHBIE

MNEPpUOANICCKUC I[pO6I/I B BHUJC OOBIKHOBEHHBIX.

IToBTOpEHUE 1

CHCTEMATHA3ALIMI 6
yuyeOHOro MaTepuaia
HWrorosas 1
KOHTpPOJIbHAsI paboTa

102 gaca

Bcero:
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