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1O AJITEBPE VIS OBYYAIOIIUXCS C OB3
GBAAEPKKA ICUXUYECKOT'O PASBUTHUS BAP.7.1)

7 KJIACC

Ha 2023-2024 y4eOHblii rox



c. Pycckas bopkoBka 2023



HOACHHUTEJIBHASA 3AIINCKA

AnanTtupoBaHHas pabodas mporpamma COCTaBlieHA JUIS OPTaHU3AINH WHKIFO3UBHOTO
oOydeHus oOydaromerocss 7 Kjacca ¢ OrpaHHMYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI HA OCHOBE
KOJUIETMAJIbHOI0 3aKJIFOYEHHUS IICUXOJIOIO-MEIUKO-IIeaarorndeckoi komuccuu ot 22.10.2021
r. Ne§73, B COOTBETCTBHH C KOTOPBIM IIO pe3yJibTaTaM KOMIUICKCHOTO TMCHXOJIOT0-MEINKO-
Mearorndeckoro o0CIeIOBaHUS €My IOJATBEPIKJICH CTaTyC OOydaromerocss ¢ OrpaHMYCHHBIMU
BO3MOXKHOCTsIMU 310poBbs (3IIP (Bapuant 7.1)).

AnanTupoBanHasi padouyas mporpaMMa o ajaredpe Ajas o0ydarmommxcst 7 KJjacca ¢
3a/1ePKKOM MCUXNYECKOI0 Pa3BUTHS COCTABJICHA B COOTBETCTBHM:

1. ¢ TtpeboBanmsiMu DenepanbHOTO T'OCYJAPCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa
OocHOBHOTO 0011ero oopaszoBanus (PI'OC O00); TpeOoBaHUAMU K pe3yIbTaTaM OCBOCHUS
OCHOBHOM  00Opa3oBaTeNbHOW  HPOTpamMMbl  (JMYHOCTHBIM, METanpeMETHBIM,
NPEMETHBIM); OCHOBHBIMU TIOJIXOJIaMH K Pa3BUTHIO ¥ (OPMUPOBAHHIO YHHUBEPCAIbHBIX
yueOHbIx aevictBuit (YY]);

2.  aIanTHPOBAHHOW OCHOBHOW 0O0II€00pa30BaTEIBHOM MPOrpaMMON OCHOBHOTO OOIIETO
obpazoBanus odyuaronuxcs ¢ 3I1P (Bapuant 7.1.) TBOY COIII ¢. Pycckas bopkoBka;

3.  HMHIUBUAYATBHOTO  y4eOHOTO TulaHa Uil  OOydYalomMXcsi C  OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 3/I0pOBbS C 3aJIEpP’KKOM Icuxudeckoro passurus (Bap. 7.1) I'bOY COLI
c. Pycckas bopkoBka.

Pabouas mporpamma 1o anreOpe 7KJ1 ¢ 3a/1ep>KKON ICUXUUECKOT0 Pa3BUTHUS COCTaBJIEHA HA
ocHoBe aBTopckoit mporpammbl Mepsnsak A.I'. Ilomonckuii B. b., SAxup M.C., bynko E. B..
Homupogsckuit JI.A " Matematuka. 5-11 knaccel. IIporpammer. @T'OC" Bentana-I"pad, 2019 r.

YMK Bxirouaer yueOHuk Mep3nsak A.I'., Ilononckuit B.b., Anre6pa 7 kiacc. M.:Benra-
I'pad, 2020.

B mporpamMe npenioxkeH aBTOPCKUI MOAXOA B YacTU CTPYKTYpUPOBaHUS y4e€OHOIO
MaTepuaia, OIpeeIeHNs MMOCIeI0BaTeIbHOCTH €ro U3yYeHUs], MyTel (OpMUpPOBaHUS CUCTEMBI
3HaHUM, YMEHMM M CHOCOOOB JEATEIbHOCTH, PAa3BUTHUS, BOCIHUTAHUS M  COLUAIM3ALUU
y4dalmxcs..

[Iporpamma paccunrana Ha 3 4aca B Henenmto (102 yaca B rox) B 7, 8, 9 kiaccax.

Cogepxanne pabodeld mporpaMMbl HAaIMpaBIEHO HA OCBOCHHE OOYYAIOUIMMUCS 3HAHHM,
YMEHHI ¥ HaBBIKOB Ha 0a30BoM ypoBHe. OHa BKIIIOYAaeT B ceOsl BCE TEMBI, MPEAYCMOTPEHHBIC
®denepatbHBIM KOMITOHEHTOM TOCYJapCTBEHHOTO 0O0pa3oBaTENbHOTO CTaHIapTa OCHOBHOTO
obmero oOpazoBanusa. [IpeobnamaronumMu  GopMaMu  TEKYIIEro KOHTPOJIS BBICTYIAOT:
MUCBbMEHHBIN OIMPOC, CaMOCTOsITeNbHAsE padoTa, TECTUPOBAHHUE, YCTHBIN onpoc. Buasl u popmsl
KOHTpOJIA: IEpPEBOAHAs aTTEeCTallMsl, MPOMEXKYTOUHBINA, NPEIYIPEIUTEIbHbI KOHTPOJb;
KOHTPOJIbHBIE PAOOTHI.



[IporpamMa moOCTpOeHa C€ Yy4YeToM CHEHU(pUKH YCBOCGHHS y4eOHOro MaTepuaia,
UCTBITHIBAIOIIMMU TPYAHOCTH B OOYYE€HUH, NPUYUHOW KOTOPBIX SBIIAIOTCS PA3JIUYHOTO
XapakTepa 3a1€p>KKH ICUXUYECKOT0 pa3BUTHS.

OcHoBHOW 3amaueil oOyueHHs MaTeMaTHKEe B MHTETPHUPOBAHHBIX KiaccaxX, Kak M B
00111e00pa30BaTeNbHOMN 1IKOJIE, ABJIAETCS 00eCeueHHe IPOUHBIX U CO3HATEIbHBIX MaTEMATHUECKUX
3HAHUA W YMEHHH, HEOOXOJUMBIX YJallMMCsl B MOBCEIHECBHON KH3HU M Oyaymied TpyaoBOi
JEATEIbHOCTH. BaskHEMIIMMU KOPPEKLMOHHBIMHU 3a7jadaMH Kypca MaTEMATUKU SIBIIIOTCS pa3BUTHE
JIOTUYECKOTO MBILIUICHUS M PEUX YJaIluxcs, (opMupoBaHue y HUX HABBIKOB YMCTBEHHOTO TPYla —
IUTAHUPOBAHUE PabOThI, TOUCK PALMOHATIBHBIX ITyTEH €€ BBIIOIHEHHS, OCYILECTBICHUE CAMOKOHTPOJIS.
[IIKOJIBHUKY JOIKHBI HAYYUTHCS TPAMOTHO M aKKypaTHO JIeJIaTh MaTEMATUYECKHUE 3aIMCH, YMETh
OOBSCHUTH HX.

Hetn ¢ OB3 u3-3a 0COOEHHOCTEH CBOET0 MCUXMYECKOTO PA3BUTHUSL TPYAHO YCBAWBAIOT
IporpaMMy 1o MareMaTuke. B CBsi3u ¢ 3TUM B mporpammy o01eo0pa3oBaTeIbHON IIKOJIbI HA/l0
BHOCHUTb HEKOTOPbIE M3MEHEHHUS: YCUJIUTh pa3/ielibl, CBA3aHHbIE C MOBTOPEHUEM IPOWUIEHHOTO
MaTepuaia, yBEJIMYMBaTh KOJUYECTBO YIPAKHEHUN W 3aJaHUM, CBA3AHHBIX C NPAKTUYECKOU
JEATENIbHOCTBIO YYaIlliXcsl; HEKOTOPBIE TEMbI JaBaTh KAK 03HAKOMUTEJbHBIE; UCKIIFOUaTh OT/EIbHbIE
TPYZAHBIE JJOKA3aTeIbCTBA; TEOPETUUECKUN MAaTepUal PEKOMEHIYETCs MPETNOAHOCUTD B ITPOLIECCE
PpeLIeHNs 33124 1 BBIIOJIHEHUS 33/1aHNH HAITISITHO-IIPAKTUYECKOT O XapaKTepa.

VY4uThIBas MCUXOJOrMYECKHE OCOOEHHOCTH M BO3MOXHOCTH 3TUX JAeTeil, 1erecoo0pa3Ho
JaBaTh MaTepuan HEOOJBIIMMHU J03aMH, C TIOCTETIEHHBIM €ro YCJIOXXHEHHEM, YBEIHMYUBas
KOJIMYECTBO TPEHUPOBOYHBIX YIPAKHEHUH, BKIIIOYAs €XKEIHEBHO MaTepuai IJis OBTOPEHUS U
caMoCTOSITENbHBIX padoT. Cinenyer n3derarb MEXaHMYECKOIO CYETa, (DOPMAJIBLHOIO 3ayYUBaHUS
IIPaBWI, CIMCHIBAHUS TOTOBBIX PEIIEHUH M T.I. Yyaluuecs AO/DKHBI YMETb II0Ka3aTb U
OOBSICHATH BCE, YTO OHHM JIEJIAIOT, PEIIAIOT, PUCYIOT, 4epTaT, cobuparot. [Ipu pemenun 3amaq
JI€TU JIOJKHBI YYUTHCSI aHAJIM3UPOBATh, BBIACIATH B HEM HEM3BECTHOE, 3alUCHIBATh €€ KPaTKo,
OOBSCHATH BBIOOp apuU(METHUECKOTO MACHCTBUA, (POpMYIMpOBaTH OTBET, T.€. OBJAJIEBaTh
o0muMu npueMamMu paboThl HaJl apupMeTHUecKoil 3agaueil, 4To MOMOraeT KOPPEKIHH HX
MBILUIEHUST U pedud. OpraHnd4eckoe €JUHCTBO MPAKTUYECKOW U MBICIUTENIBHON AESITeIbHOCTU
yyalluxcsi Ha ypOKax MaTeMaTUKHU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIbHOMY YCBOEHUIO
0a3uCHBIX MAaTEMAaTUYECKUX 3HAHUHM U YMEHUH.

KoppeknuonHo-pasBuBatonias pabora ¢ JeTbMH, HCIBITBIBAIOIIUMH TPYAHOCTH B
YCBOGHUHM MAaTEMaTHKH, JIOJDKHA CTPOUTHCA B COOTBETCTBUU CO CIEIYIOIIMMU OCHOBHBIMU
MIOJIOKEHUSAMU:

— BOCIOJHEHHE MpPOOENIOB HAYaJbHOIO IIKOJIBHOIO MAaTEeMaTHMYECKOTO Ppa3BUTHS JAeTeil
nyTeM o0oraiieHuss YyBCTBEHHOI'O OIbITa, OpraHU3aluu IPeIMETHO-IPaKTUYECKON
JESATEILHOCTH;

— TpONeAEeBTHYECKUH XapakTep oOyuyeHHs: mnoaldop 3aJaHMi, M[OATrOTABIMBAIOIINX
y4dalmxcs K BOCIPHUATHIO HOBBIX TEM;

— auddepeHINpOBaHHbI TOIX0J K JETIM — C Yy4eTOM C(OpPMHPOBAHHOCTU 3HAHMIA,
YMEHMM U HaBBIKOB, OCYIIECTBIISIEMbIN MPH BBLACIECHUU CIEAYIOMIMX 3TanoB paboThI:
BBINOJIHEHHUE JCUCTBUI B MaTepUaIM30BaHHON GopMe, B peUeBOM IUIaHe Oe3 HarJsaHOM
OTIOpPBI, B YMCTBEHHOM ILJIaHE;

— (dopMupoBaHUE OTepaii 0OPaTUMOCTH U CBSI3aHHOW € HEW TMOKOCTH MBIIICHUS;

— pa3BUTHE OOIEHMHTEIIEKTYaJbHBIX YMEHUN U HAaBBIKOB — aKTUBM3AIMs IMO3HABATEIbHON
NeSITeIbHOCTH: Pa3BUTHE 3PUTEIBHOIO M CIYXOBOTO BOCHPHUATHS, (OpMHUpPOBaHUE
MBICTTUTENIbHBIX OTepaluii;

— AKTUBH3ALMs PEUU AETEH B €IMHCTBE C UX MBIIUICHUEM;

— BBIpa0OTKAa TMOJIOKUTENbHOW y4eOHOW MoTHBaLUMHM, (OPMHUPOBAHME HHTEpeca K
peIMeTy;

— (opMHpOBaHUE HABBIKOB yUEOHOU eI TeIbHOCTH, pA3BUTHE HABBIKOB CAMOKOHTPOJIS.



Jns  oOyyaromuxcsi, MMEIONIMX 33JepXKKy ICUXHYECKOTO Pa3BUTHUA  XapaKTEPHO
HEYCTOWYMBOE BHUMAaHHE, MaJIbli O0BEM  MaMATH, HEJAOCTaTOYHBIN YPOBECHb
c(OPMUPOBAHHOCTH MBICIIUTEIBHBIX ONEpaLUi (aHAIN3, CHHTE3, CPABHEHHE), HABBIKOB YTCHHS,
YCTHOM M TMHCBMEHHOW peud. B CBsI3M ¢ 3THUM A ydamuxcsi ¢ 3aJep>KKOW ICHUXHYECKOTO
pa3BuTHs, HauOojiee MpHUEeMIIEMbl KOMOWHUPOBAaHHBIE YPOKH, HAa KOTOPBIX OCYIIECTBIISAETCS
T epeHIIMPOBaHHBIA  TOAX0A MpU  BbIOOpE METOJOB OOy4eHUS U JICATEIBHOCTH
00y4aromuXxCcst ¢ Y4ETOM MX NCUXO(PU3HOIOTHIECKUX OCOOCHHOCTEM.

Becp yueOHBI mporecc OCHOBaH Ha NPUHOMIAX  KOPPEKIHMOHHO-PAa3BHBAIOLIETO
o0y4eHUs, HalpaBJICHHBIH HAa KOPPEKLHUIO MMEIOIMXCS Yy OOydJaromuxcss HEJOCTaTKOB B
pa3BUTHH, MIPOOETIOB B 3HAHHSIX U OMHUPAETCS HA CYOBbEKTHUBHBIM ONBIT MIKOJIHHUKOB U CBA3b C
peanbHON KU3HBIO.

[TpuHIMIIBL Mertoibl peasin3alnnu Ha YpOKe

3aI[aHI/I$I IO CTCIICHU HapaCTaHUA TPYAHOCTHU; BKIHOYCHHUEC B YPOK
I[I/IHaMI/ILIHOCTB BOCIIPHUATHA SaﬂaHHﬁ, mpcarojaararomux paBJ'II/I‘lHHﬁ JOMMHaAHTHBIN XapaKTep,
CMCHA BUIOB ACATCIbHOCTH

3amanus, MpeArnojaralpiiue CaMOCTOSITEeNbHYI0  00paboTKy
[TponyktuBHass 00paboTKa | MHGOpPMAIMK; TO3MPOBAHHAS IOJTANHAS IOMOIIb IIEIarora;
uH(bopMauu nmepeHoc  cmocoba  00paboTku  WHPOpPMANMK  HAa  CBOE
WH/IMBUYyAIbHOC 33JJaHHE

PazButne u  koppekuus | BkitoueHue B ypoK CIELUAIBHBIX YINPAKHEHUH 10 KOPPEKIHUU
BBICILINX NICUXUYECKUX | BBICIIUX ICUXMYECKUMX (YHKIUI; 3agaHusd C OHNOpoH Ha
byHKIUI HECKOJIBKO aHAIIN3aTOPOB.

IlocTaHOBKa 3aKOHYEHHBIX MHCTPYKLIHH; BKJIIOYEHHE B YPOK
COBPEMEHHBIX pealuif; CO3JaHHe YCIOBHM [UIsl JOCTHUKEHUS
MoTuBaIus K y4eHHIO y4eOHOro pe3yibTaTa, a HE IOJYy4YeHHUS OIEHKHU; MpOoOIEeMHbIE
3a/laHusl, IO3HABATEJIbHBIE BOIPOCHI;, pa3BEpHYyTas CIIOBECHAs
OIICHKA.

I. IInanupyemble pe3yJibTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pPe3y/IbTAThI:

BOCIIMTAHME POCCUICKOM I'pakIaHCKOM MJIEHTUYHOCTH: NATPUOTH3Ma, yBakeHUs Ke OTeuecTBy,
OCO3HAaHUs BKJIaJja OTEYECTBEHHBIX YUCHBIX B pPa3BUTHE MUPOBON HAyKH;

OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSA Ke
CaMOpa3BUTHI0O U C€amMOOOpa30BaHUIO HA OCHOBE MOTHBAallMd K OOYYEHHUI0O U T03HAHHUIO;
OCO3HaHHBIN BHIOOP U MOCTPOEHUE AalbHEHIIeH UHANBUIYAbHON TpaeKTopuue 00pa3oBaHUs HA
0a3ze OPHEHTHUPOBKM B MHpe mpodeccuidi W Tpo(EeCCHOHATBHBIX MPEANOYTCHHH C y4EeTOM
YCTOWYMBBIX MO3HABaTENIbHBIX MHTEPECOB, a TaKK€ HA OCHOBE (DOPMHPOBAHMS YBAKUTEIHHOTO
OTHOILIEHHUS K TPYAY,



Pa3BUTHUC ONbITa Y4aCTUA B COUAIIBHO 3HAYUMOM TPYAC, YMCHUC KOHTPOJUPOBATH IHPOIECC U
pe3yibTaT yqe6H0171 1 MaTeMaTH4YeCKOile ACATCIIBHOCTH,; KPUTUYHOCTH MBIIJICHHUA, WHUIIUATHBA,
HaxXOqYMBOCTb, aAKTUBHOCTD ITPU PCHICHUH® MATCMAaTUUCCKUX 3a1a4Y.

MeTanpeamMeTrHbie pe3yabTaThl:

YMEHHE CaMOCTOSITEJIbHO OIpPEAENsATh LIeTU CBOEro o0y4yeHHs, CTaBUTh He (HOPMYIUPOBATH AJIS
ceOss HOBBIC 3aJauyud B y4e¢Oe, pa3BUBaTh MOTHUBBI W WHTEPEChl CBOCH MO3HABATEIBHOMN
JEATEIIbHOCTH;

YMEHHE COOTHOCUTbH CBOU ACHCTBUSA C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIIATb® KOHTPOJIb
CBOEH NEATENBHOCTH B MPOIECCE JOCTHKEHHUS pe3yibTara, ONPENeisTh CIOCOOBI JEHCTBHI B
paMKax MpeUI0KCHHBIX YCIOBUN U TpeOOBaHMI, KOPPEKTHUPOBATH CBOM JICHCTBUSI B COOTBETCTBUU
C UBMEHSAIOLIEHCS CUTYyAlUEN;

YMEHHE  OIpeaesTh  MOHSATHS, CO3/laBaTb  OOOOIICHMs, YCTaHABIMBAThb  AHAJIOTHU,e
KJIACCU(UIIUPOBATH, CAMOCTOSTEILHO BEIOMPATH OCHOBAHMSI U KPUTSPUU JJIS KJIACCH(PUKAIUY;
YMEHHUE YCTAHABIMBATh MPUUYMHHO-CIIE/ICTBEHHBIE CBA3U, CTPOUTH JIOTMUECKOEe PACCYXKICHHE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeTIaTh BHIBOJIBL;

pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIBb30BaHMS HH(POPMAIIMOHHOKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI ;e TIEpBOHAYAIBHBIC TPEJCTABICHUS 00 HIESIX W O METOJaX MATEeMAaTHKU Kak 00e
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOACIMPOBAHUS SIBJIEHUN U IPOLECCOB;
yMEHHE BHUJETh MAaTEMAaTHYECKyI0 3aJadyy B KOHTEKCTE MpPOOJEMHON CHUTyalluu B JIpYruxe
JUCLUILIMHAX, B OKpYKaroLIEeH KU3HU;

YMEHHME HAaxOJUTh B PAa3jIMYHbIX HCTOYHUKAX HHGPOPMAIUIO, HEOOXOAMUMYIO [UJIsl pEeLICHHse
MaTeMaTUYeCKUX MpoOJieM, U TPEACTABIATh €¢ B TMOHATHOM (opme, MPUHUMATH pEUICHUE B
YCIOBUSX HETIONHOM WM H30BITOUYHOM, TOUHOU UITM BEPOSTHOCTHOM MH(OpMAIINH;

yMEHHE TOHMUMAaTh M WCIOJIb30BaTh MaTEeMaTHYeCKHE CpeICTBa HarisagHocTu (Tpaduku,e
TaOJIUIBI, CXEMBI M JIp.) JUIS WUTIOCTPALIMKA, UHTEPIIPETAIIMH, apTyMEHTAIIMN; YMEHNE BBIJBUTATh
TUMOTE3bI IPU PEIICHUH 33]]a4i, TOHUMATh HEOOXOMMOCTh UXe MPOBEPKH;

MMOHUMaHUE CYIIHOCTH AJITOPUTMHUYECKUX MPEANUCAHUA U YMEHHUE AEHCTBOBATH Be COOTBETCTBUU
C IPEIIOKEHHBIM AJITOPUTMOM.

IIpenmeTrHble pe3y/bTaThI:

® (OCO3HAHUEC 3HAYCHUA MAaTCMATUKHN IJIs1 HOBCCILHeBHOﬁ JKH3HU YCJIOBECKA,®

® TIpEJCTaBICHHE O MaTeMaTHYeCKOM Hayke Kak cdepe MareMaTHdecKol NesTENbHOCTH, 00e
dTamax e¢ pa3BUTHS, O €¢ 3HAYMMOCTH JIJIsl pa3BUTHSI [IUBHIIN3ALINN;

® pa3BUTHE YMEHUU paboTaTh ¢ yI€OHBIM MATEMAaTUYECKUM TEKCTOM (aHAIM3UPOBATH,® U3BJICKATH
HEOOXOUMYI0 HH(OPMAINIO), TOYHO W TPAMOTHO BBHIpaXKaTh CBOM MBICIHA C MPUMEHEHHEM
MaTeMaTHYeCKOU TEPMHUHOJIOTUM W CHUMBOJIMKH, IIPOBOJUTH KJ'IaCCI/I(l)I/IKaHI/H/I, JIOTUYCCKUEC
000CHOBAHUS;

e BiajeHHWe 0a30BBIM TOHATUWHBIM allapaToM IO OCHOBHBIM pa3feliaM COJEp>KaHUs;e
MPAKTUYECKH 3HAYMMBIE MaTEeMaTHUYECKHE YMEHHsI U HABBIKH, UX MPUMEHEHHUE Ke PEIICHHIO
MAaTEMATUYCCKUX W HEMATCMATHYCCKUX 3aJad, MOpcArnojararomec yMCEHHA: BBIIIOJIHATH
BBIUUCJIICHUA C HATypaJbHbBIMH 4YHCJIaMU, OOBIKHOBEHHBIMH U OCCATUYHBIMI @ JIpO6$IMH,
MMOJIOKHUTECIBbHBIMA U OTPULATCIBHBIMUA YHUCIIaMU, pCUIaTb TCKCTOBBIC 3a1a4u apI/I(i)MeTI/I‘-IeCKI/IM
CIIOCOOOM U C TTIOMOIIIBIO COCTABIICHUS He PEIICHHS YPaBHEHHIA,

e  u300paxaTh (PUTYpHI HA TUIOCKOCTH;®



HCIIOJIb30BaTh F€OMETPUUECKUN «SI3BIK» JUIsl ONMCAHUS NMPEAMETOB OKPYXKAIOLIETO MUPA;e
U3MEPSATH JJIMHBI OTPE3KOB, BEJIMYHHBI YIJIOB,

BBIYUCIIATH IUIOLIAIU H 00BEMBI (DUTYD;e

pacrio3HaBaTh ¥ U300pakaTh paBHbIC U CAMMETPUYHBIE (PUTYDEI;e

MPOBOAUTDH HECIOXKHBIEC MPAKTUUECKHE BHIYUCICHUS C MPOIIEHTAMHU, UCTIOJIb30BaThe IPUKUIKY U
OLICHKY;

BBITMIOJHATh HEOOXOJMMbIE U3MEPEHHS; HCIOJIb30BaTh OYKBEHHYIO CUMBOJIUKY JUISl 3aIllUCH
00X yTBEp)KIAEHUH, (HOPMYJl,e BRIpAKCHUH, YPABHCHU;

CTPOUTH Ha KOOPAMHATHOM IJIOCKOCTU TOYKH 110 33JaHHBIM KOOP/AMHATaM,

ompezieNiiThe KOOPJAWHATHI TOYEK; YUTATh M MCIIOJIb30BaTh MH(POPMAIUIO, MPEICTABICHHYIO B
BUJIE TaONHIIBI, JUarpaMMble (CTOJIOYATON WM KPYroBoi), B rpaguueckoM BHUJE; peIIaTh
npocTeiiire KOMOMHATOPHBIE 3a/1a4y epeOOPOM BO3MOXKHBIX BAPUAHTOB. ®

1I. Coaep:xanue yueOHOTI0 npeamera

Hetu ¢ OB3 (3I1P) uzy4arot 6a30BbIid YPOBEHB, T.€ U3YYAIOT BCE TEMBI JAHHOTO Kypca , HO HE B
nonHoM oobeme. g neteit ¢ OB3 npeaycMOTpeHO CHIKEHHE Harpy3Ku Ha JIOMAIIHIOK padoTy
(0a30BBI  ypOBEHb) W WHAMBUAYAJIBHBIM IOAXOM TPU PEHICHUH KOHTPOJBHBIX U
CaMOCTOSTEIIbHBIX padoT (pa3perieHo UCIOIb30BaTh CIPABOYHBIA MaTepral)

e 7 Knacc:

1. BwbIpa:keHus, TO:KIeCTBA, YpABHEHMHS.

YucnoBble BBIpaXEeHHS C MepeMeHHbIMU. [IpocTeiiimne mpeoOpa3oBaHUs BBIPAKESHUH.
YpaBHeHHE, KOpEHb ypaBHEHMS. JIMHEHHOE ypaBHEHHME C OJHOM MNepeMeHHOW. Pemenne

TCKCTOBBIX 3aJa4 METOJ0M COCTaBJICHHUA ypaBHeHHﬁ. CTraTHCTUUECKHE XapaKTCPUCTHUKHU.

OcHoBHas oejlib — CUCTEMATU3UPOBATHL U O606H_II/ITL CBCACHUA O npeo6pa30BaHI/151X

anredpandeckux BHIPAKEHUHN U PEIIEHUN YPAaBHEHUH C OJHON NEPEMEHHOM.

[lepBas Tema Kypca 7 kjacca sIBJIS€TCS CBSA3YIOIIUM 3BEHOM MEXIYy KypCOM MaTeMaTUKHU 5—
6 ximaccoB W KypcoM anreOpel. B Hell 3aKpemisioTCs  BBIYMCIUTEIbHBIE HABBIKH,
CHUCTEMaTH3UPYIOTC M 0000I1al0TCs CBEJCHHUSI O MPeoOpa3oBaHUSAX BBIPAXKEHUH U pelIeHUH
YpaBHEHUM.

HaxoxaeHne 3HaueHUN YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUHN JTa€T BO3MOXKHOCTH MMOBTOPHUTH
C yyalluMHCS TpaBWiIa JEHCTBUH C pAalMOHAJIBHBIMM YHCIAaMU. YMEHHUS BBINOJIHATh
apudMeTHUeCKue ACWCTBUS C pallMOHAILHBIMU YHCIAMU SIBJISIOTCS OMOPHBIMH JJIsi BCETO Kypca
anreOpbl. CrieyeT BBIAICHUTb, HAaCKOJIBKO IPOYHO OBIAAEIM HMMHU YydYalludecs, U B cllydyae
HEOOXO/IMMOCTH OpPraHU30BaTh IMOBTOPEHHUE C IENIBIO0 JIMKBUJAIMM BBIABICHHBIX MPOOEIOB.
Pa3BuTHIO HaBBIKOB BBIYMCIIEHUH JOJKHO YAEIATHCS CEPbE3HOE BHUMAHUE U B aJbHEHNIIIEM IIPU
U3YyYEHHUH JPYTUX TeM Kypca anreOpbl.

B cBs3u ¢ paccMoTpeHueM BoIpoca O CPAaBHEHHM 3HAYEHUN BBIPAXKEHUH pPACIIUPSAIOTCS
CBEJICHHWS O HEpPAaBEHCTBAaX: BBOJATCA 3HAKU HEPABEHCTB, JAETCS IOHATHE O JBOMHBIX
HEpaBEHCTBAX.



[Ipu paccmorpeHun mnpeoOpa3oBaHUN BBIpAKECHUH (HOPMAIBHO-OTIEPATUBHBIE YMEHHS
OCTal0TCS Ha TOM >K€ YpPOBHE, ydyalluecs MOJHUMAIOTCS Ha HOBYIO CTYNEHb B OBJIAJCHHUH
Teopueil. BBomATCS MOHATHS «TOXKIECTBEHHO PAaBHBIC BBIPAKECHUS», «TOXKIIECTBOY,
«TOXJIECTBEHHOE TpeoOpa3oBaHUE BBIPAKCHUIN», COJCPKAHUE KOTOPBIX OYAET IOCTOSHHO
pacKpbIBaThCSA U YIIYOJATHCS MPH H3YUYEHUU MPEeoOpa3OBaHUN Pa3IMUHBIX anreOpanyecKux
BbIpaxkeHHi. [lomyepkuBaeTcs, 4TO OCHOBY TOXJECTBEHHBIX NPEOOpPa3OBaHUN COCTABISIOT
CBOMCTBA JEHUCTBUM HaJl YUCIJIAMHU.

YcunuBaercs poiib TEOPETUUYECKHX CBEIEHUN NpHU paccMOTpeHuH ypaBHeHUil. C wLenbro
o0Oecrie4eHrss OCO3HAHHOTO BOCHIPHUATHS YYAlIUMHCS aJTOPUTMOB pELIEHUS YpaBHEHMI
BBOJMUTCS BCIIOMOTaTEIbHOE TIOHSATHUE PABHOCHJIBHOCTH ypaBHEHUH, (GOpMyIUPYIOTCI U
pPa3bACHSIOTCS HAa KOHKPETHBIX IpPUMEpax CBOICTBAa pPaBHOCWIbHOCTU. JlaeTcsa moOHsATHE
JUHEHHOTO ypaBHEHUS M HCCIENyeTCs BOIPOC O YMCie ero KopHed. B cucreme ympakHeHUi
0co00e BHUMaHKE YICISACTCS PELICHUIO YPaBHEHUH BHIa ax = D mpu pasnuuHbIX 3HAYECHUSX a
b. Ilpomomxkaercst pabora Mo (OPMUPOBAHUIO Yy YYALIMXCS YMEHHS HCIOJIB30BaTh arrmapar
YpaBHEHUU KakK CPEICTBO JJISl PELICHUS TEKCTOBBIX 3a7ady. YPOBEHb CIOXKHOCTH 3aJad 37eCh
OCTaeTCsl TAKUM ke, KaK B 6 Kiacce.

W3ydeHne TeMbl 3aBEpIIACTCS] 03HAKOMJICHUEM YYalllUXCsl C MPOCTEUIIMMH CTaTUCTUYECKUMHU
XapaKTEePUCTHUKAMH: CPEIHUM apu(METHUEeCKUM, MOJIOH, MEIUWaHOW, pa3MaxoM. Ydualimecs
JOJKHBI YMETh MCIOJIb30BaTh 3TU XapaKTEPUCTUKM I aHAIM3a PsAa JaHHBIX B HECJIOXKHBIX

CUTyalusiaX.

2. CreneHb ¢ HATYPAJIbHBIM IOKAa3aTeJIEM.

CreneHsb ¢ HAaTypaJIbHBIM IIOKa3aTCJIEM U €€ CBOICTBA. OI[HO‘-IJ'ICH. (DYHKLII/II/I y= X2, y= XSI/I Hux

rpaduxmu.

OcHoBHas nejiabp — BI)Ipa6OTaTI> YMCHHE BBIIIOJIHATH I[CI\/’ICTBI/ISI Haa CTCIICHSIMU C

HATypaJIbHbIMHU IMOKA3aTCIIAMHU.

B nmaHHOW Teme naercs OINpelNeNeHHe CTENEHUW C HaTypajbHbIM IIOKasareinem. B kypce
MaTeMaTHKHU O KJlacca ydaluecs yKe BCTPEeUYallUCh C MPUMEPAMU BO3BEACHHS YHCEN B CTETICHb.
B cBs3uM ¢ BBIUKCIIEHWEM 3HAUYEHUH CTENEeHH B [ KJlacce JAeTCsl TPEACTABICHUE
HaXOXJEHUMU 3HAYEHUW CTENEHUM C IOMOLIBIO KalbKylsATopa. PaccmarpuBaroTcsi CBOMCTBA
CTEIIEHM C HaTypaJbHbIM INIOKa3areneM. Ha npumepe nokasarenbCTBa CBOMCTB —CTENEHU
yuamiiecs: BIEPBBbIE 3HAKOMSTCS C JO0Ka3aTelbCTBaMHU, IMPOBOAMMBIMU Ha aire0pandeckKom
Marepuane. CBONCTBa CTENEHU C HATYypaJbHBIM IIOKa3aTelleM HaXOASAT NIPUMEHEHUE MpHU
YMHOXE€HHHU OJIHOYJIEHOB U BO3BEJCHUU OJHOWICHOB B CTEIEHb. [Ipy HaXO0XIeHUM 3HAYECHUU
BBIpQXEHHH, COJEpKalluX CTeNeHH, 0co00oe BHHMAaHHME ClIeyeT OOpaTuTh Ha TOPSIOK
JEUCTBUIA.

Paccmotpenne QyHKImii y = x2, y = x°

MO3BOJISIET MPOAOIDKUTH paboTy 1Mo (GOPMHUPOBAHUIO
YMEHMH CTPOUTh W 4UTaTh Tpaduku QyHKuMd. BakHo oOpaTUTh BHHMaHUE ydalluxcs Ha
ocobeHHOCTH Tpaduka (GyHKIHH y = X2 rpadK MPOXOAUT depe3 Hadaao KOOpAMHAT, ock Oy

ABIISIETCS] €70 OCBI0 CUMMETPUH, TpadUK PACIOIO0KEH B BEPXHEH MOITYTIIOCKOCTH.



VMeHue crpouth rpaguxu GyHkimuil y = X?M y = XucHONb3yeTcs IS O3HAKOMJICHHS
y4aIuxcst ¢ TpaguuecKuM CrocoOOM perieHus ypaBHEHHI.

3. MHoOro4jeHsbl.

MHorouJeH. CHO)KGHI/IG, BbIUYUTAHUC W  YMHOXCHHUC MHOI'OYJICHOB. Paznoxenue

MHOI'O4YJICHOB Ha MHO>KHUTCIIN.

OcHoOBHas Heab — BI)Ipa6OTaTB YMCHHE BBIIIOJHATE CJIIOKCHHUE, BBIYUTAHHUEC, YMHOXKCHHUEC
MHOI'O4JICHOB U Pa3JIOKCHUEC MHOI'OYJICHOB HA MHOXKHUTCIIN.

Jannas Tema wurpaer (yHAAMEHTAIBHYIO pPOJb B (POPMHUPOBAHMHM YMEHHS BBINOJIHATH
TOXKIAECCTBEHHBIE TpeoO0pa3oBaHus anreOpanvyeckux BbelpakeHHi. DopmupyeMble 371ech
(opManbHO-ONIEpaTUBHBIE YMEHHUS SBISAIOTCA ONOPHBIMM IMpU H3YYEHUHM JIEUCTBUH C

panuoHaJIbHbIMU IIpO6$IMI/I, KOpHAMU, CTCIICHAMU C pallMOHAJIbHBIMH ITIOKAa3aTCIIAIMU.

I/I?,yT-IGHI/Ie TEMbl HAYMHACTCSI C BBCACHHUS TNOHITHM MHOIo4wjicHa, CTaHAAPTHOrO BHIA
MHOI'o4JI€Ha, CTCIICHH MHOI'OYJICHA. OCHOBHOE MECTO B 3TOM TeMe 3aHHUMAaroT AJIrOPUTMBI
,I[efICTBI/Iﬁ C MHOT'OYJICHAMH — CJIOKCHUC, BBIYUTAHNC U YMHOXCHHUC. VYuyamuecs: JOJDKHBI I10-
HUMAThb, 4YTO CYMMY, PA3HOCTb, IPOU3BCACHUC MHOT'OYJICHOB BCCI'/la MOKHO MPCACTABUTh B BU/IC
MHOI'O4JICHA. HeﬁCTBHH CJIOKCHUS, BBIYUTAHUA W YMHOXCHUA MHOT'OYICHOB BBICTYIIAIOT KakK
COCTaBHOM KOMIIOHEHT B 3aJaHUSIX Ha Hp606p330BaHI/I$I OCIbIX BBIan(eHHﬁ. HOBTOMy
Heuenecoo6pa3Ho nepPexXoauThb K KOM6I/IHI/IpOBaHHHM 3alaHuAM  IPEKAC, UYCM  YCBOCHBI
OCHOBHBIC AJITOPUTMBI.

Ceppe3HOE BHUMAaHME B 9TOW TEME YAENAETCS PA3JI0KEHUI0 MHOIOWICHOB HA MHOXKHTEIH C
MOMOUIbI0 BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENIS W C I[OMOUIbI0 TPYNIHUPOBKH.
CooTBeTcTBYyIOIIKE TPE0OpPa30BaHUs HAXOIAT MIMPOKOE MPUMEHEHHE KaK B Kypce / Kjacca, Tak
U B MOCJIENYIOIINX Kypcax, 0COOEHHO B IEHCTBUAX C PAllMOHAIIBHBIMU JIPOOSMHU.

B nmaHHON Teme ywamuecss BCTPEYAIOTCSA C NMPUMEPAMU UCIIOIb30BAHUS PAaCCMaTPUBAEMBbIX
npeoOpa3oBaHuil IPU PELIEHUH pa3HOOOpa3HbIX 3ajad, B YaCTHOCTU MPU PELIEHUU YpaBHEHHI.
OTO0 MO3BOJISET B XOA€ U3YUEHHS TEMbI IPOJOJIKUTE paboTy 10 (POPMUPOBAHUIO YMEHHUS pelIaTh
YpaBHEHUs, a TAK)KE peuiaTh 3aJa4d METOJIOM COCTABJIICHUS ypaBHEHUH. B 4uCIO ynpakHEHMI
BKJIIOYAIOTCSI HECJIOXKHBIE 3aJaHNS HA JOKA3aTEIbCTBO TOXKIECTBA.

4. DopMyJIbI COKPALIIEHHOT0 YMHOKEHHSI.

®opmymsl (a + b)? = a? £ 2ab + b?, (a + b)®= a® + 3a%b + 3ab® + b?, (a + b) (a® + ab + b?) = a°
+b3. TTpuMeHerne HOpMyIT COKPAIIEHHOTO YMHOXKEHHS B TPE0OPa30BAHNIX BBIPAKEHHIL.

OcHoBHas 11e71b — BBIPA0OTaTh YMEHUE NPUMEHSATH (POPMYIIBI COKPAILIEHHOTO YMHOXEHHS B
npeoOpa3oBaHUsAX IEJbIX BBIPAKEHUH B MHOTOWICHBI M B PA3JI0KEHUH MHOTOUWIEHOB Ha
MHOKUTEH.

B nannoit Teme npogomkaercs pabora no GOPMUPOBAHUIO Y YUALIUXCS YMEHHUS BBIIOIHATH
TOKAECTBEHHbIE IIPe0Opa30BaHus LENbIX BblpakeHU. OCHOBHOE BHUMaHHME B T€ME YIEINAETCs
dopmynam (a - b) (a + b) = a% - b? (a + b)? = a% + 2ab + b2 Yuammecs JOKHBI 3HATh ITH



(bopMyIbl U COOTBETCTBYIOIIHME CIIOBECHBIE (POPMYIUPOBKH, YMETh NMPUMEHATh UX KaK «CliIeBa
HaIpaBO», TaK U «CIIPaBa HAJIEBOY.

Hapsiay ¢ yka3aHHBIME paccMaTpUBaroTcs Takke dhopmyisl (a + b)® = a®+ 3a%b + 3ab? + b3, a°
+ b3 = (a = b) (a® + ab + b?). OHAKO OHM HAXOIAT MEHbIIEE IPHUMEHEHHE B KypCe, TOITOMY He

CIICAYCT U3JIMIIHC YBJICKATHCS BBIIIOJIHCHUCM ynpaxcHeHI/Iﬁ Ha UX HUCII0JIb30BaHUC.

B 3akirouuMTenpHOM YacTM TEMbl paccMaTpUBAeTCs IPUMEHEHUE pa3JIMYHBIX MPUEMOB
pa3JIoKEHUs] MHOTOYJICHOB Ha MHOXKMTENH, a TAK)KE HCIOJIb30BaHUE MPEoOpa3oBaHUM LEIbIX
BBIPAKCHUM JUIsl pELICHHUs IIMPOKOT0 Kpyra 3az1ad.

5. OyHKIUH.

Oynkius, 06nactk onpeaeiacHus GyHKuU. Beruucienue 3HaueHuid GyHKIMKA 110 GHopMmyIie.
I'padux ¢ynkuuu. I[psiMas mponopruoHaILHOCT W ee Tpaduk. JluHeiHas (QyHKIUS U ee
rpaduk.

OcHoBHas [CJIb — O3HAKOMUTDL YyUallluXxcCs C Ba)KHEHIITNMU d)YHKHHOHaJII)HI)IMI/I IIOHATHUAMU U

¢ rpaduKaMu IPSMO TPOTIOPIMOHATFHOCTH U JIMHEWHOM (PyHKIMH 001IIero BUAA.

JlanHass Tema SBISETCS HAYAIBHBIM JTAallOoM B CHUCTEMAaTHYECKOW (PYHKIIMOHAIBHOM
MOJTOTOBKE YYaIIUXCS. 3/1€Ch BBOISTCS TaKWe MOHATHS, Kak (YHKUHUS, apryMEHT, OO0JIacTh
onpenenenus: GyHkun, rpadpuk QyHKur. OyHKIUS TpaKTyeTcsl KaKk 3aBUCHMOCTb OIHOM Tie-
PEMEHHOM OT Jpyroil. Yuaiuecs MOJYy4YaloT IEPBOE MPEJICTABICHHE O CHOCO0ax 3aJaHusd
¢yHkuu. B naHHON Teme HaumHaeTrcss pabora Mo (OPMUPOBAHUIO Y YYaIIUXCS YMEHMH
HaXOJUTh 10 popMyJie 3HaUeHHE (PYHKLINU MO0 U3BECTHOMY 3HAUEHUIO apTyMEHTA, BBIOIHATh TY
Ke 3a7ady 1o rpaduKy U pemath 1o rpaduxky oopaTHyro 3a1aqy.

@OYHKIMOHAIbHBIE TOHATUS TOJY4YalOT CBOIO KOHKPETH3aLUMI0 IPU W3YYEHUU JIMHEHHOU
(GYHKIIMM U €€ YacTHOro BHJIAa — MPSMOM NMPONOPIUOHATBHOCTU. YMEHHUS CTPOUTh U YUTATh
rpaduku 3TUX QYHKIUI MIHPOKO HCIOJIB3YIOTCSA KaKk B caMOM Kypce aireOphl, Tak U B Kypcax
reoMeTpuu U (pU3MKU. Ydamiuecs JOJDKHBI IMOHMMAaTh, Kak BIUsAET 3HaK KoddduuueHta Ha
pacmnosokeHue B KOOpJIMHATHON MI0CKOCTH rpaduka pyHkuuu y = kx, rae u k # 0, kak 3aBUCUT
oT 3HauyeHuiik nb B3aMMHOE pacnosoxeHue rpagukoB nByx Gynkuumii Buma 'y = kx + b.

®opmupoBaHue Beex GYHKIMOHATBHBIX MOHITHHA U BBIPAOOTKA COOTBETCTBYIOIINX HABBIKOB,
a TaKkKe H3Yy4eHHE KOHKPETHBIX (YHKIMM CONPOBOXKIAIOTCS PACCMOTPEHHUEM MPUMEPOB
PCAIBHBIX 3aBUCHUMOCTEN MCXKAYy BCIMYHMHaAMH, YTO CHOCO6CTByeT YCUJICHUTO HpHKHa}IHOﬁ
HaIPaBJIEHHOCTH Kypca anreOphl.

6. Cucrembl JIMHEHbIX YPaBHEHHUIA.

Cucrema ypaBHeHui. PemieHue cucteMbpl [JBYX JHMHEMHBIX YpaBHEHMH C  JByMs
MEPEMEHHBIMH U €ro reoMeTpudeckas MHTeprpeTanus. PerieHne TeKCTOBBIX 3ajjad METOAO0M
COCTAaBJIEHUS CUCTEM YPaBHEHHUH.



OcHOBHas Ledb — O3HAKOMUTBH YYaIIMXCS CO CIIOCOOOM pEIIEHUS CHUCTEM JIMHEWHBIX
yYpaBHEHHWI C JABYMS TEpEMEHHBIMH, BBIpa0OTAaTh yMEHHE peIlaTh CHCTEMBl ypPaBHEHUH U

IMPUMCEHATH UX IIPU PCIICHHUU TCKCTOBLIX 3a1a4.

N3ydenue cucrem ypaBHEHUH pacrpenernsercs Mexay Kypcamu 7 u 9 knaccoB. B 7 kiacce
BBOJMTCSI IOHSTHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI IMHEHHBIX YpaBHEHUI.

Wznoxkenne HauumHASTCSI C BBCACHUS IIOHATHA «IMHEHHOE YpaBHCHHE C OBYMHA
NEPEMECHHBIMU . B CUCTCEMY ynpa)KHeHHfI BKJIIOYAKOTCA HECJIOXKHBIC 3aJaHHsA Ha pPEIICHUC
JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs IIEPEMCHHBIMU B LCJIBIX YHCJIaX.

dopmupyeTcst yMEHUE CTPOUTH Tpaduk ypaBHeHHs a + by = ¢, rae a # 0 wiu b# 0, npu
pa3NMYHBIX 3HAYCHHSX a, b, c. BBeaeHne rpapudeckux o0pa3oB JaeT BOZMOKHOCTH HATJISIHO
HCCJIEN0BATh BOIPOC O 4YMCIIE PEIICHWM CHCTEMBI ABYX JIMHEHMHBIX yYpAaBHEHMH C JIBYyMs Iie-

PEMCHHBIMMU.

OcCHOBHOE MECTO B JIaHHOHM TeMe 3aHUMAaeT W3Y4YCHHE AITOPUTMOB PEIICHUS CUCTEM JBYX
JMHENHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU CIIOCOOOM IOJICTAHOBKU M CIIOCOOOM CIJIOKEHMSL.
BBenenue cucreM 1M03BOJIIET 3HAUUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3ajlad, PEIIaeMbIX C
NOMOIIBIO amnmapaTta anreOpbl. [IpuMeHeHue cucTeM yNpomaeT IMpolece MepeBoAa ITaHHBIX

3a[1a4u C OOBIYHOTO SI3bIKA HA S3BIK YPABHEHUH.

7. TloBTOpeHwHe.

OcHoBHas 1ens. [loBToputs, 3aKpenuth u 06001UTH, OCHOBHBIE 3Y H, mony4eHHbIe B
7 Kiacce.

e 8 knacc:

1. PanuoHajibHbIE IPOOH.
Pammonansnass apo6s. OCHOBHOE CBOWCTBO JpoOu, cokparieHue apodeit. ToxaecTBeHHbIE
k

npeoOpa3oBaHUsl palMOHAIBHBIX BbIpaxeHUH. DyHKIMS Y = — U ee rpaduk.
X

Ocnoénas yenb — BbIPadOTAaTh YMEHHUE BBINOJHATh TOXKIAECTBEHHbIE MpeoOpa3oBaHUs
palMOHAIbHBIX BBIPAKEHUM.

Tak kak JeHCTBHS C palMOHAIBHBIMH JPOOSMH CYIIECTBEHHBIM O0Opa3oM OMHUPAIOTCS Ha
NEHCTBUS C MHOTOWIEHAMH, TO B Hadajle TEeMbl HEOOXOAMMO TOBTOPUTH C YyYaIlIUMHUCS
npeoOpa30BaHUsI IIETTBIX BHIPAKCHUI.

['maBHOE MeCTO B JAaHHOW TeM€ 3aHUMAIOT aITOPUTMBI JEHCTBHUI IpoOsSMU. Yyamuecs AOTKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, MPOU3BEICHIE U YaCTHOE APOOEH Bceraa MOKHO MPECTABUTh
B Buje npobu. Ilpuobperaemplie B NaHHOW TeMe YMEHHUs BBIMOJHATH CIOKEHHUE, BBIYUTAHHE,
YMHOXEHHUE U JIeJIeHHEe ApoOeil SBIIAIOTCS OMOPHBIMU MPEOOPa30BaHUSIX APOOHBIX BBIPAKEHUH.
[Tooatomy wMm crienyer yaenuTh ocoboe BHUMaHue. HerenecooOpa3HO TEpeXoauTh K
KOMOWHUPOBAHHBIM 3aJIaHUsIM Ha BCE JIEUCTBHS C APOOSMHU Tpexzae, deM Oyay YCBOEHBI
OCHOBHBIE QITOPUTMBL. 3a/JlaHus Ha BCE ACUCTBHUS C APOOSIMH HE JOJDKHBI OBITH HM3JIMIITHE
TPOMO3JIKUMH U TPpyHOoeMKUMHU. [Ipu HaXOoXIeHWW 3HAYCHHWH ApoOei MaroTcs 3aJaHus Ha
BBIYHCIICHUS] C TIOMOILIBIO KalbKynsTopa. B 1aHHONM Teme paclupsitoTcs CBEIEHUS O
CTaTUCTUYECKUX XapaKTEPUCTHKAX. BBOAWUTCS MOHATHE CPEAHErO TAPMOHUYECKOTO pssia



MOJIOXKHUTEIBHBIX Yncell. V3yueHue TeMbl 3aBepIacTcsi pPacCMOTPEHHEM CBOWCTB rpaduka
byaKIMNA Y = — -
X

2. CteneHb ¢ HeJabIM MOKa3aTejJeM. DJIeMEHThI CTATHCTUKH.

Crenens ¢ LEIbIM NIOKa3aTeneM U ee cBoicTBa. CtanaapTHBIM BU uncia. HayanbHble cBe1eHUS
00 opraHu3aluy CTaTUCTUYECKUX UCCIIEA0BAHUM.

Ocnoenas yenv — BBIPpAOOTaTh YMEHHE MPUMEHSITH CBOWCTB, CTETICHU C LIETBIM [TOKa3aTejeM B
BBIUUCIICHUSIX M TpeoOpa3oBaHUAX C(HOPMHUPOBATH HaYaJbHBIC MPEICTABICHHUS O cOOpe H
CPYIIIUPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISHON UHTEPIIPETALUH.

B aT0i TeMe GpopMyIHpYIOTCS CBOWCTBA CTEICHH C LIEJIBIM ITOKa3aTeseM. MeTo| T0Ka3aTebCTBa
3TUX CBOWCTB ITOKA3bIBAETCS HA IPUMEPE YMHOMKEHHUS CTEIEHEH C OJIMHAKOBBIMH OCHOBAHUSIMH.
JlaeTcs moHsATHE O 3alMCH YUClla B cTaHAapTHOM Buae. IIpuBoasATCs mpUMepsl UCIIOIb30BAHUS
TaKoH 3anucH B GU3MKe, TEXHUKE U JPYTUX 00IacTAX 3HAHUI.

Vyamuecs noiy4aroT HayalbHbIE IPEACTaBICHUS 00 OpraHU3alUuyd  CTaTUCTHYECKUX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATUSMHU TE€HEPaJbHOW U BHIOOPOYHON COBOKYITHOCTH.
[TpuBoasATCS HpUMEpbl NPEACTABICHUS CTATUCTUYECKUX JAaHHBIX B BHUJAE TaOMUL 4YacTOT U
OTHOCHUTEIIbHBIX YacTOT. YUalluMcsl IpeJIaraloTcs 3a/laHusl Ha HaX0XICHUE M0 TabauIle 4acToT
TAaKUX CTAaTUCTHYECKUX XapaKTePHCTUK, KakK cpeaHee apupMeTHUecKoe, MOja, pa3Max.
PaccmaTtpuBaercs BOmpoC O HarigHOW HWHTEPIPETAllMH CTAaTUCTHUYECKONH UHOpMaIuu.
W3BecTHBIE yYamuMmcsi CIOCOOBI HArJSAHOTO NPEACTABICHUS CTATHCTUYECKUX JAaHHBIX C
MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUArpaMM PAaCUIUPSIOTCS 3a CYET BBEACHUS TaAKUX MMOHSATH,
KaK MOJMIOH U TUCTOrpamma.

3. KBaapaTHble KOpHH.

[TonsiTue 00 wuppanuoHanbHBIX uyHchaax. OOmMe CcBeleHUs O JAEHCTBUTENBHBIX YHCIIAX.
KBanparuslit kopenb. [loHaTHE 0 HAXO0XKASHUU TMPUOITMKEHHOTO 3HAUYEHUS KBAJPATHOTO KOPHSI.
CaolicTBa KBajapaTHbIX KOopHeW. [IpeoOpa3oBaHusl BbIpaXeHMH, cOAepXkallUX KBaJpaTHbIC
KopHU. DyHKIHA Y = Jx , ee cBoiictea 1 rpaduk.

Ocnoenas yenp — CHCTEMaTU3UpPOBAaTh CBEACHHUS O palMOHAIbHBIX 4YHMCIAaX M JaTh
npejacTaBieHne 00 UpPpAIMOHANBHBIX YHCIAX, PACHIUPUB TeM CaMbIM IOHSTHE O YHUCIE;
BbIpa0OTaTh yMEHHE BBIMONHATH MPEOOPA30OBAHUS BBIPAKEHUH, COAEpKAIUX KBaJIpaTHHIE
KOPHH.

B nmanHOl TeMe ydaniuecs MOJy4yaloT HAa4ajdbHOE NMPEACTABIECHUE O MOHATHUHU JEHCTBUTEIBHOIO
ymcna. C 3To# 1enbio 0000111at0TCsl U3BECTHBIE YUaIlUMCSl CBEJCHHS O PAllMOHAIBHBIX YHCIIaX.
Jlng BBenEeHUs MOHATHS UPPALMOHAIBHOIO YHCIIA MCIONb3YEeTCs HHTYUTUBHO NPEICTABICHUE O
TOM, 4YTO KaXKIbIil OTPE30K MMEET JJIMHY M MOTOMY KaXJOW TOYKE KOOPAMHATHOW MPSAMOMN
COOTBETCTBYET HEKOTOpOE uncio. [loka3piBaeTCs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOLINE PaLlio-
HaJIbHBIX a0CIIHCC.

[Ipy BBeneHHMH TMOHATHUSI KOPHS MOJE3HO O3HAKOMHUTH YYAIIMXCS C HAXOXKJIECHHEM KOpHEH C
MIOMOUIBIO KaJIbKYJIATOPA.

OcHOBHOE BHUMaHUE YAESAETCS TMOHATHIO apu(pMETHUECKOr0 KBaIpaTHOIO KOPHS U CBOMCTBAM
apu(MeTHUECKUX KBaJpaTHBIX KOpHEH. J[oKa3bIBalOTCS TEOPEMBI O KOPHE M3 MPOM3BENCHUS U

2
Ipobu, a TakkKe TOXKAECTBO Va“ = |a|, KOTOpBIE IMOJIy4aloT MPUMEHEHHE B MPeoOpa3oBaHUIX

BLIpa)KeHHfI, COoACpKAMX  KBAaJApPAaTHBIC  KOPHHU. CHCI_II/IaJ'IBHOe BHUMAHHC  YACIIACTCA
OCBO60)K,ZIGHI/II-O OT HPPAIUOHAJIIBHOCTH B 3HaAMCHATECIIC )IpO6I/I B BBIpAXCHHAX BHOA

a a
a4 a
Jb Vb £4c
€TCd KaK B CaMOM I(ypce aﬂre6pbl, TaK U B KypcaX PCOMeTpI/II/I, aJIre6pLI U HaYaJl aHaJIu3a.
[Mpomomkaercss pabora MO pa3sBUTHIO (YHKIIMOHAIBHBIX — MPEACTABICHUN  yYaIIHXCS.

. YMeHue npeoOpa3oBbIBaTh BBIPAKEHUS, COAEpKAIlMe KOPHH, YAaCTO HCIONb3Y-

PaccmarpuBarotcst GyHKIMS 0 = Jé, ee coiicrea u rpaduk. [Ipu uzydenun GyHkuum y = Jx
MOKAa3bIBACTCS €€ B3aUMOCBSI3b ¢ DYHKIMEH y = x2, rme x > 0.



4. KBanparnbie ypaBHeHHus.

KBanpatHoe ypaBHeHne. @opMyiia KOpHEH KBaJpaTHOrO ypaBHeHUs. PemieHue pannoHaJIbHBIX
ypaBHeHui. Pemenue 3ana4, NPUBOAAIIMX K KBAJAPATHBIM YPAaBHEHUSAM U IPOCTEHIIUM
palOHaIbHBIM YPaBHEHUSM.

OcnosHnas yenv — BBIPA0OTAaTh YMEHHUS pellaTh KBaJApaTHbIC YpPaBHEHHs W MPOCTEHIIHE
palOHaIbHBIC YPAaBHEHUS U IPUMEHATD X K PELICHUIO 3a1a4.

B nauane Tembl IPUBOIATCS NPUMEPHI PELIECHMS] HEMOJIHBIX KBAAPATHBIX YPaBHEHHUW. OTOT
MaTepuai CUCTEMATU3UpyeTCa. PaccMaTpuBaroTes alropuTMbl PEIICHUsT HETIOJIHBIX KBAaJPATHBIX
YPaBHEHUH Pa3Iu4HOrO BUAA.

OcCHOBHOE BHMMAHHE CJeyeT yeIUTh PEIeHHI0 YpaBHeHHi Bua ax’+ bx + ¢ =0, rae a # 0, ¢
UCTIOJIb30BaHUEM (GOpMyIibl KOpHei. B nmaHHON Teme yuammecsi 3HaAKOMATCA ¢ (hopMylamu
Buera, BbpaxalomMMH CBS3b MEXIYy KOPHSAMM KBaJpaTHOIO YPaBHEHHI M €ro Ko-
sppurmentamu. OHM HCHOJB3YIOTCA B JajJbHEWIIEM TPU JOKa3aTelIbCTBE TEOPEMBI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXWICHA Ha JIMHEHHBIE MHOKUTEIIH.

VYuyamuecss oBJIaJieBalOT CIOCOOOM pEIIEHUs JIPOOHBIX PALMOHAIBHBIX ypPaBHEHUH, KOTOPBIN
COCTOMT B TOM, YTO PELICHUE TAKUX YPaBHEHUIN CBOJUTCS K PELIEHUIO COOTBETCTBYIOIIUX LIEIIBIX
YpPaBHEHUH € MOCIEAYIOIIMM UCKIOUYEHUEM IOCTOPOHHUX KOPHEH.

W3ydyeHne naHHOM TeMBbl TIO3BOJIIET CYIIECTBEHHO paCIIMpUTh almapar ypaBHEHM,
UCIIOJIB3YEMBIX Ul pELIEHUs TEKCTOBBIX 3a]1a4.

5. [ToBTOpeEHue.

Ocnoenas yenv. [10BTOPUTH, 3aKpenuTh U 0000IHUTH OCHOBHEBIE 3Y H, mosryueHnHbie B 8 Kitacce.

e 9 kiace

1. HepaBeHcrTBa.

UucnoBbele HEpaBEHCTBA M UX CBOMCTBA. llowieHHOE CllOXKEHME M YMHOXXEHHME UYHCIIOBBIX
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOU U UX CUCTEMBI.

OcHoénas yenb — O3HAKOMUTDH YYAIlUXCSl C IMPUMEHEHUE: HEPaBEHCTB JUIsl OLICHKU 3HAYEHUU
BBIpaXXEHH, BbIpaOOTaTh YMEHHME pellaTh JIMHEHHbIE HEPABEHCTBA C OJHOM MEpEMEHHOW M MX
cucteMbl. CBOICTBa YHMCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAHO
peleHue JMHEWHBIX HEPaBEHCTB C OJHOW NEpeMEHHOW. T pemMbl O MOYJIEHHOM CIOKEHHHM U
YMHOKEHUHM HEPABCHCTB HAXOAUTh IIPUMEHEHHUE IIPU BBITIOJIHEHUH NIPOCTEHIINX YIPAXKHEHUN HA
OLICHKY BBIpQXEHMH NO METOJy TpaHull. BBOAATCS MOHATHS aOCOMIOTHOM MHOTPEIIHOCTH M
TOYHOCTH MPUONMKEHHS, OTHOCUTEIbHON IOTPEIIHOCTH. YMEHHUS TNPOBOAUTH JIeAYKTHUBHBIE
paccyXJIeHHs NOJIy4arOT Pa3BUTHE KaK IPHU JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TAK U IpPHU
BBINIOJIHEHUH YIIPA)KHEHUH Ha J0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHremM TMHEHHBIX HEPAaBEHCTB C OJHOW NEPEMEHHO: JAETCs MOHITHE O YUCIIOBBIX
POMEXKYTKaxX, BBOJSITCS COOTBETCTBYIOIIME Ha3BaHUs W 0003HaueHHs. PaccMoTpeHuio cucreMm
HEPaBEHCTB OJHOW IEPEMEHHOW MpEAIIeCTBYEeT O3HAKOMIICHME YYallluXCs C IOHATHIMH
nepeceyeHust U 00beTMHEHNS MHOXKECTB.

IIpn pemieHMM HEpPaBEHCTB MCHOJIB3YIOTCS CBOWCTBA PAaBHOCWIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS Ha KOHKPETHBIX mpuMmepax. Ocoboe BHUMaHUE CIENyeT YIENUTh OTpaboTKe
YMEHHMsI peniaT NpocTeillne HepaBeHCTBa BUAa ax >b, ax <b, OCTaHOBMBUINCH CHELHAIBLHO Ha
ciydae, korma a <0.

B »TOM TEMe paccMarpuBaeTcs TakKe PELIEHHWE CUCTEM JBYX JMHEHHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIC 3aIIMCaHbl B BUJEC IBOWHBIX HEPABEHCTB.

2. KBagparuuHasi pyHKIMs.

Oyukuus. CpoiictBa ¢ynkuuil. KsaapaTHbili TpexuwieH. Pa3znoxeHue KBaJpaTHOTO
Tpexunena Ha MHOxuTenu. DyHkuus y = ax? + bx + c, ee cBoiicTBa u rpa¢uk. CrenenHas
byHKIHS.

OcnosHas yenb — paCIIUPUTh CBEACHUS O CBOWMCTBAX (YHKUUH, O3HAKOMHUTH YYalIUXCS CO
CBOMCTBaMH M rpa)iKOM KBaapaTHIHON (QyHKIHH. |



B Hagane TeMbl cucTeMaTU3UPYIOTCS CBEAEHUS 0 (QYHKIMAX. [IOBTOPSAIOTCS OCHOBHBIE MOHATHSL:
¢dyHKLUMs, apryMeHT, 001acTh onpenenenus GyHKuuu, rpaguk. JlaloTcst HOHATH O BO3paCTaHUU
U yObIBaHMM (YHKLUH, NPOMEXKYTKaxX 3HAKOIOCTOSHCTBA. TeM cambIM co3faercs 0a3a Juis
YCBOGHHSI CBOWMCTB KBaJpaTHYHOW M CTENEHHOW (YHKIMH, a Takke I JalbHEHIIero
yri1yoseHust yHKIMOHAIBHBIX IPEJCTaBICHUN IIPU U3YUYEHUH Kypca aareOpbl U Hadyajl aHaJIu3a.
[ToaAroTOBUTENBHBIM IIArOM K HM3YYEHUIO CBOWCTB KBAJAPAaTHUYHONH (YHKUIUHU SBISIETCS TaKKe
pacCMOTPEHHE BONPOCA O KBAAPaTHOM TPEXWIEHE M €ro KOPHAX, BBIJCICHUM KBajapara
JIBY4JICHA U3 KBAJIPaTHOIO TPEXWICHA, PA3JI0KEHNN KBAJAPATHOIO TPEXUIECHA HA MHOKUTEIIH.
W3ydenne KBaApaTHUHOM (QYHKIMM HAUMHAETCS C PACCMOTPEHHs (PYHKIUHU y = ax2, ee CBOUCTB U
ocobeHHOCTeH TpaduKa, a TakKe APYTHX YaCTHBIX BHJIOB KBaJPaTHUHOW (PYHKIIMU — (YHKIUH
y=ax?+b, y=a (x - m)%. DTu cBeJeHUs UCTIONb3YIOTCS TIPH M3YUYEHNH CBOMCTB KBAIpPaTHUHOM
(ynkimy obmero Buaa. BaxHo, 4T06bI yuanuecs HOHAIM, uTo rpaduk GpyHKIUU y = ax> + bx +
c MoxkeT ObITh TomydeH M3 rpaduka (GyHKIMM y = ax’c MOMOIIBIO [ABYX NapajlelbHbIX
nepenocoB. IIpuembl mocTpoenus rpadguka GyHKIHH y = ax> + bx + ¢ oTpabaThiBaloTcs Ha
KOHKpeTHbIX npumepax. [Ipu 3ToM oco0oe BHMMaHHWE clieAyeT YAEIUTb (OPMHPOBAHUIO Y
yyaluxcs YMEHHs YyKa3blBaTb KOOPJAUHATHl BEpPUIMHBI Mapabojbl, €€ OChb CHUMMETpUH,
HarpaBJIeHUE BeTBEH 1apaboIbl.
[lpr w3ydyeHWU STOH TeMBbl NAJIbHEHIIEe pa3BUTHE IOJNYYaeT YMEHHE HAXOAWTH MO TpaduKy
IPOMEXYTKHM BO3pacTaHUsl M YObIBaHMs (PYHKIMH, a TaKXKe IMPOMEXKYTKH, B KOTOPHIX (YHKLUA
COXpaHsEeT 3HaK.
VYuyamuecss 3HaKOMATCS CO CBOMCTBaAMHU CTENEHHOM (QYHKIMM y = X"IIpU YETHOM U HEYETHOM
HaTypaJIbHOM IIOKa3arene I. BBoaurcs mnoHATHe KOpHsA Tra-il creneHdu. OHU  MONTYy4aroT
IPECTaBICHUE O HAXOXKIEHUH 3HAUCHUM KOPHSI ¢ TOMOILBIO KaJIbKYJISATOPa, IPUYEM BbIpaOOTKA
COOTBETCTBYIOILIUX YMEHUI HE TpedyeTcsl.

3. HepaBeHcTBa ¢ 01HON MepeMeHHOI

Lensie ypaBuenus. poOHbIe panmoHalIbHBIC ypaBHEHHUs. HepaBeHCTBa BTOpOW CTENEHU C
OJIHOY IIEPEMEHHOMI. MeTo MHTEPBAJIOB.
Ocnoenas yenp — CUCTEMAaTU3UPOBAaTh U OOOOUIUTH CBEJECHHS O PEIIEHUU LIEIbIX U JIPOOHBIX
palMOHATIBHBIX YPaBHEHUH ¢ OJJHON MepeMeHHOH, chopMUpPOBaTh YMEHHUE peliaTh HEPABEHCTBA
BHuaa ax’ + bx + ¢ >0 wm ax’ + bx + ¢ <0, rme a # 0.
B »T0li TeMe 3aBeplIacTCs U3y4EHHUE PALIMOHAIIBHBIX YPABHEHUN C OJAHOU IEpEMEHHOU. B cBsA3HM
C 3TUM NPOBOJUTCS HEKOTOpoe 0000IIeHNe U yriyOieHne cBeeHni o0 ypaBHeHUsIX. BBonadrcs
MOHATUSA LEJION0 PalMOHAJIBHOIO YPAaBHEHUS M €r0 CTENEHHU. Yualuecs 3HAKOMATCS C
pelIeHueM YpPaBHEHHMI TPEThEH CTENEHM M YETBEPTOM CTENEHM C IIOMOLIBIO PA3JIOKEHHUs Ha
MHOXHUTEIM U BBEIEHUS BCIIOMOTaTEIbHOW MEPEMEHHOW. MeTon pelleHHs YpaBHEHHUN IIyTeM
BBEJICHUS BCIIOMOTaTEJbHBIX MEPEMEHHBIX OyJeT MIMPOKO MCIIONb30BaThCs B JajbHEHIIEM MpH
pELICHUH TPUTOHOMETPUYECKUX, JIOTapU(PMHUUECKUX U IPYTUX BHJIOB YPaBHEHUI.
Pacumpsrorcst cBeneHuss O pelIeHMH JAPOOHBIX pallMOHANbHBIX YpaBHEHHUH. Yyaiuecs
3HAKOMSITCS ¢ HEKOTOPBIMU CIEMATIBHBIMY TPUEMAMHU PEILICHUS TAKUX YPAaBHEHHM.
dopMupoBaHUe YMEHHIT pelnaTh HepaBeHCTBA Bua ax> + bx + + ¢ > 0 wm ax? + bx + ¢<O, rze
a #0, ocymiecTisieTcs: ¢ ONOPON Ha CBEACHUS O IrpaduKe KBaAPaTUIHON QYHKIUH.
VYyamuecss 3HaKOMATCA ¢ METOJIOM MHTEPBAJIOB, C OMOIIBIO KOTOPOTrO PEHIAlOTCS HECIIOXKHBIE
paloHaIbHbIE HEPABEHCTBA.

4. HepaBeHcTBa ¢ ABYMsI lepeMEeHHbIMH

VYpaBHeHUE ¢ IByMs MEPEMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHHH BTOPON CTENEHH.

Pemenne 3amady ¢ MOMOIIBIO CHCTEM YpaBHEHHHM BTOpoil cremneHu. HepaBeHcTBa C IByMs
[IEPEMEHHBIMU U UX CUCTEMBI.
Ocnoenas yenb — BbIPaOOTaTh YMEHHE peIIaTh MPOCTEHIINE CUCTEMBI, COJIEpIKalllie YpaBHEHHE
BTOPOU CTEIEHHU C ABYMs IEPEMEHHBIMHU, U TEKCTOBBIE 3aJa4U C IIOMOIIBIO COCTaBICHUS TaKUX
CHUCTEM.



B nannoit TeMe 3aBepiiaeTcs U3y4Y€HHE CUCTEM YPAaBHEHUU C IBYMs NepeMeHHbIMU. OCHOBHOE
BHMMAaHHUE YyIEIAETCA CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHMM IIEPBOM CTEIEHH, a APYroe
BTOPOH.

M3BecTHBIN ywamumcsl croco0 IOJCTAHOBKM HAXOAUT 3/leCh JajbHElllee NPUMEHEHHE U
IIO3BOJIIET CBOJUTD PEIIEHUE TAKMX CUCTEM K PEIICHHIO KBAJAPAaTHOTO YPABHECHHS.
O3HaKOMJIEHHE yYalllUXCsl C IPUMEpPaMH CUCTEM YPaBHEHHH C ABYMS [IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHMs BTOPOH CTENEHH, JOJKHO OCYIIECTBIATHCA C JOCTATOYHOH OCTOPOKHOCTBIO U
OTrpaHUYMBATHCS NPOCTENILINMU IPUMEPAMH.

[TpuBneueHre M3BECTHBIX yYalUMCs I'papUKOB IO3BOJSET MPUBECTU MPUMEPHI IpaduuecKoro
pemieHus cucteM ypaBHeHHH. C MOMOIIBIO TpadUUecKuX IMPEICTaBICHUH MOXXHO HAarJIsSIHO
IIOKAa3aTh y4allUMCsl, YTO CUCTEMBI ABYX YPAaBHEHHH C IByMsS IIEPEMEHHBIMH: BTOPOM CTEIICHU
MOT'YT UMETh OJIHO, /1B, TPH, YETHIPE PELICHUS UM HE UMETh PELICHUM.

Pa3zpaGoTanHblli MaTeMaTHUECKUH ammapar I03BOJISET CYIIECTBEHHO pACHIMPUTh KJIACC
COJIEpPKATENBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHHM.

W3ydyeHne TeMbl 3aBEpIIACTCS BBEICHUEM IOHATHM HEPAaBEHCTBA [BYMS IIEPEMEHHBIMU H
CHCTEMBI HEPaBEHCTB C JBYMs mepeMeHHbIMU. CBeneHuss o rpadukax ypaBHEHUH C IBYMs
IIEPEMEHHBIMH UCIOJIB3YIOTCS PU WIUIFOCTPALMU MHOXKECTB PEIIEHUI HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMHU U UX CHCTEM.

5. DjeMeHTBHI NPUKJIATHOH MaTeMaTHKH.

MaremaTtnueckoe Monenuponanue. IIpouenTtHsle pacuersl. [IpubnukeHHblE BBIYMCICHHUS.
OcHoBHblE NpaBuiaa KOMOMHATOpPUKU. OTHOCHUTEIbHAs 4YacTOTAa M BEPOATHOCTb CIy4dailHOIO
cobbiTus. Kimaccuyeckoe onpenenenue BeposiTHOCTH. HauanbHble CBEIeHUS O CTaTUCTHKE.
Ocnogénas yenb — O3HAKOMUTD YYaIIUXCS C IOHSITUSAMMU [1€PECTAHOBKU, Pa3MEIEHUs, COUETaHUs
U COOTBETCTBYIOIIMMH (hopMynamMH AJIs MOJACYETa MX YKCIIa; BBECTH HMOHATUS OTHOCHTEIBbHOM
YacTOThI U BEPOATHOCTH CIy4ailHOrO COOBITHSL.

M3yueHne TeMbl HAUMHAETCS C PEIICHUs 3a1ay, B KOTOPBIX TpeOyeTcsi COCTaBUTh T€ WU MHbIE
KOMOMHAIIUM 3JIEMEHTOB W MOJCYMTaTh WX 4YHUCIO. Pa3bsicHsAeTcs KOMOWHATOpHOE IpaBHIIO
YMHOXXEHUS, KOTOPOE UCMOIb3yeTCsl B JalbHEHIIEM IpU BbIBOZE (popMys A MOjcUYeTa 4yucia
NEPECTaHOBOK, pa3MelleHuid u coueTaHuil. [Ipu m3ydyeHunn naHHOro Martepuaiga HeoOXO0JIUMO
o0OpaTuTh BHHMAaHHE Yy4alllUXCsd Ha pa3iuyhe MOHATHH «pa3MelleHue» M «codeTaHHe»,
c(hopMHpPOBaTh Yy HUX YMEHHUE OIPEAEIATh, O KaKOM BUI€ KOMOMHAIIMI UIET pedb B 3a/1a4e.

B naHHO# Teme ywamuecs 3HaKOMATCS C HadalbHBIMU CBEIECHUSMHU U3 TEOPUU BEPOATHOCTEM.
BBonsaTcs MOHATHS «cioyyallHO€ COOBITHME», «OTHOCHTENIbHAs YacTOTa», «BEPOATHOCTD
ciyyaifHoro coObITusi». PaccmaTpuBaroTCsl CTaTUCTUYECKMM M KJIACCHMUYECKUHM TMOAXOIBI K
OTIPE/ICNIEHUIO BEPOSITHOCTH CIIydallHOTO cOOBITHs. BakHO oOpaTuTh BHHUMAaHME Y4YalIUXcs Ha
TO, YTO KJIACCUYECKOE OINPENEICHUE BEPOATHOCTH MOKHO MPUMEHSTH TOJIBKO K TAKUM MOJENAM
peaIbHBIX COOBITHI, B KOTOPBIX BCE UCXO/bI SIBJISIFOTCS PABHOBO3MOXKHBIMH.

6. UYmuciioBbIE MOCIE10BATETbHOCTH.

YucnoBele Mocae10BaTeIbHOCTH. ApH(MeTHIecKas U reoMeTpuueckas nporpeccuu. @opmyisl
[-TOYJIeHa U CyMMBI IEPBBIX N YJIEHOB Iporpeccuu. beckoneuno yObIBaroias reoMeTpuieckas
IIPOrpeCCusl.

Ocnoenas yenv — AaTh MOHATUS 00 apu(METHUYECKOW M TeOMETPUYECKON MPOTpecchusx Kak
YHCIIOBBIX MOCJIE0BATENIBHOCTAX 0COO0r0 BUAA.

[Tpu u3yuyeHuu TeMbl BBOJUTCS MOHSATHE MOCIEI0BATEIILHOCTH, Pa3bICHIETCS CMBICI TEPMHHA
«N-i 4IeH TOCIEeI0BaTeIbHOCTHY, BbIPA0AThIBACTCS YMEHHME HCIIOJIb30BaTh HWHAEKCHOE
o0o3Ha4yeHue. DTU CBEJIEHUSI HOCAT BCIIOMOTATENIbHBIN XapaKTep U UCIIOJIb3YIOTCS ISl U3y4eHUs
apru(MeTHUECKONH U TeOMETPUYECKON MPOrpeccuil.

Pabora ¢ popmynamu n-ro uieHa U CyMMBbI NEPBBIX I'a WIEHOB NMPOTPECCUM, TOMUMO CBOETO
OCHOBHOTO HA3HAa4y€HMs, MO3BOJSAET HEOJHOKPATHO BO3BpAIlATbCd K  BBIYHUCICHMSM,
TOKJIECTBEHHBIM IIPE0Opa30BaHUSAM, PELICHUIO YPaBHEHH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss  XapakTepUCTUYECKHE CBOWCTBA apuU(METHUECKOM U TI'eOMETPUYECKOM
IIPOrPECCUM, YTO TO3BOJIAET PACIIMPUTH KPYT NPEAIaracMbIX 3a1a4.



7. IloBTOpeHme (MTOrOBOE)
OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 00001MTH OCHOBHBIE 3Y H, monmy4yeHHsie B 9 kiacce.

III. Temamuueckoe nianupoeaHue

Ne | Pazoen kypca 7 8 9 kaace
KJIace | Kjace
1 Jluneiinoe ypagnenue ¢ 00HOU nepemeHHol 15
9 L]envie svipasicenus 52
3 Dyuxyuu 12
Cucmemvl  uHeliHblx  ypasHenuii ¢ 08ymsa | 19
4. nepemeHHbLMU
3 Payuonanvrvie svipasicenus 44
6. Keaopammnuie kopnu. /leiicmeumenvhbie uucia 25
7. Keaopammnuie ypasnenus 26
8 Hepasencmesa 20
9, Keaopamuunas ¢hynkyus 38
10, Dnemenmsvi NPUKIAOHOU MAMEMAMUKU 20
11. Yucnogwvle nocnedosamenbHocmu 17
Iloemopenue u cucmemamuzayus yuebHoeo | 4 7 7
12. | mamepuana
Hmozo 102 102 102

Konmpons 3nanuii, ymeHuii u HAGbIKO8 yUaAU{UXca ocyujecmsisiemcs 6 hopmax, Komopwvie
peanamenmupyiomcs Ilonodcenuem o gopmax, nepuoOudHocmu, nopsaoke mexKyuwe20 KOHmpois
ycnesaemocmu  u - npomedcymounou ammecmayuu I'BOY COIl c. Pyccxasbopkoska, 6

coomeemcmauly ¢ epaguKom nposedenus KOHMpOIbHbIX pabom HA MeKywull y4eOHbli 200 U
KTIIL

Kpumepuu oyenusanus no yueonomy npeomemy «Mamemamuka( anzeopa)»
OneHka yCTHBIX OTBETOB y4alUXCsl 0 MaTeMaTHKe (ajaredpa)

OueHka «5» BBICTABISETCA, €CIIH *YUSHHK TTOJHO PAacKpbUI COACp)KaHNE MaTeprana B 00beMe»,
IPEIYCMOTPEHHOM MPOrpaMMON YUYeOHMKOB; * M3JIOKHIJI MaTepuall TPaMOTHBIM SI3BIKOM a



ONpEACICHHON JIOTUYECKOW  IOCIIEOBATEIBbHOCTH, TOYHO HCIOJIB3YS MaTeMaTHYECKYIO
TEPMHUHOJOTHI0 M CHMBOJIMKY; ° TIPaBWJIbHO BBIMOJIHWI PUCYHKH, YEpTEkKH, Trpaduka,
COIIYTCTBYIOIIME OTBETY; ° IIOKa3aJl yMEHUE WUIIOCTPUPOBATH TEOPETUUYECKUE ITOJOKECHUSA
KOHKPETHBIMU [pUMEpaMW» NPUMEHATh HMX B HOBOM: CHUTyallMM TpPU  BBIIOJIHEHUH
IIPAKTUYECKOIO 3a/IaHMs; * IPOJEMOHCTPUPOBAI YCBOCHUE PAHEE M3YUYEHHBIX COIYTCTBYIOIIMX
BOIIPOCOB, C(HOPMUPOBAHHOCTH U YCTOWYMBOCTH MCITOJIB3YEMbIX MTPH OTBETE HABBIKOB U YMEHUH;

OTBeYaJl CaMOCTOSITENIbHO 0O€3 HaBOSIIMX BOIMPOCOB YYMTENS; ° BO3MOXKHBI OJHA - JIBE
HETOYHOCTHU IIPY OCBEILLEHUH BTOPOCTEIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, KOTOPBIE YYEHUK
JIETKO UCIPABUII 110 3aMEUYAHUIO YUUTEIIS.

OuneHka «4» BBICTABIISIETCS, €CIIM OTBET YYaIIETocs YJOBJIETBOPSIET B OCHOBHOM TPeOOBaHUIM
Ha OLICHKY «5», HO INPH 3TOM HMMEET OJUH M3 HEJOCTATKOB: ° B M3JI0KEHUH JOIYLICHBI
HeOOoJIbIINE TPOOEIIbl, HE UCKa3UBILINE MATEMATUYECKOE COAEPKAHUE OTBETA; * JOIYILEHbI OJUH
- JIBa HEI0YETa IIPU OCBEILCHUH OCHOBHOIO COJEP KaHMUs OTBETA, UCIPABJICHHBIC 110 3aMEYaHUIO
yuuTens; © AONYLIeHbl omKOKka uiaM Oojiee ABYX HEJOYETOB IPU OCBEIEHHH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEYAHUIO YUUTEIS.

Ounenka «3» BBICTABISIETCS, €CIU° HENOJIHO WIM HENOCIEN0BaTEIbHO PACKPBITO COJEpKAHUE
MaTepuana, HO IOKa3aHO oOllee IOHMMaHuE BONPOCA U MPOJEMOHCTPUPOBAHBI YMEHMS,
JIOCTaTOYHBIE Ul JAIBbHEUIIEr0 yCBOEHUS IPOrPaMMHOIO MaTepHalla; - UMEJIUCh 3aTPYyAHECHHUS
WIA JIONYyIIEHbl OMIMOKM B ONPENEICHUU IOHATUE, HCIOIb30BAaHUM MaTeMaTHYeCKOil
TEPMHHOJIOTHM, 4YepTekaX, BbBIKIAJAKaX, WCIPABIEHHBIE II0CJIE€ HECKOIbKUX  HAaBOZSIINX
BOIIPOCOB YUHTEJNS; * YYEHUK HE CIPABUWICS C IPUMEHEHUEM TEOPUH B HOBOM CHUTYyallUH IIPH
BBIIMOJIHEHUHM TPAKTUYECKOTO 3aJlaHHs, HO BBINOJHWI 3aJaHus 00s3aTeJIbHOTO  YPOBHS
CIOKHOCTM IO JAaHHOM TeMme; ° TpH 3HAHUM TEOPETHYECKOro MaTepuaja BbISBIEHA
HeZ0CTaTOYHAasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOBY.

OuneHka «2» BBICTABISIETCA,: €CITU * HE PACKPBITO OCHOBHOE COJIEp>KaHUE yueOHOTo MaTepuana;
- 0O0Hapy)XKEHO HE3HaHUE WJIM HETIOHMMaHHE YYEHHKOM OoJiblIel WM Haubosee Ba)kHOE YacTH
yueOHOro MaTepuana; ° JOMYIIEeHbl OIIMOKWA B OMpEACNICHUU MOHSATHI» MPU HCIOIb30BAHUU
MaTeMaTHYeCKOe TEPMUHOJIOTHH, B PUCYHKaX, YepTeKax UM rpadukax, B BBIKJIAIKaX, KOTOPbIE
HE UCIPaBJIEHBI [TOCJIE HECKOJIbKUX HABOJAILIMX BOIPOCOB YUUTEIIS.

O].[eHKa «1» BBICTABJIACTCA, CCJIM YUCHUK HC MPUCTYIIACT K BBIIIOJIHCHULO.

Ouenka NMCbMEHHBIX KOHTPOJIbHBIX PA00T YYAIIHMXCH

Ounenka «5» BBICTaBIsETCS, €CIM paboOTa BBINOJHEHA IMOJHOCTBIO; * B JIOTHUECKUX
pacCcyKIeHHAX M OOOCHOBAaHMM pELICHHs HeT MNpoOeaoB U OHIMOOK, ° B pEIIEHUH HET
MaTeMaTHYECKUX OMIMOOK (BO3MOKHA O[HA HETOYHOCTH, OMHCKA, HE SBJISIOIIASCS CIIEACTBUEM
HE3HaHMS WM HeTIOHUMaHUs y4eOHOro MaTepHaa).

Ouenka «4»: BBICTABIACTCS, €CIM - pabOTa BBHIMOJHEHA MOJTHOCTHIO» HO OOOCHOBAHHUS IIaroB
pEIIeHUS] HEJOCTATOYHBI (€CITM YMEHHE 00OCHOBBIBAThH PACCYXKACHUS HE SBIISIIOCH CIIEIUATBHBIM
00BEKTOM TIPOBEPKH); ° MOMyIIEHAa OJHA OIMMOKAa WIM JBa-TPU HEAOUYETAa B BBHIKJIAIKAX,
pUCYHKax, yeprexax win rpadukax (ecau 3TH BHIBI pabOThl HE SBISUINCH CIEIUATBHBIM
00BEKTOM MPOBEPKH).



Ounenka «3» BBICTaBIIACTCS, €CIU ° JOMYIIEHBbI Ooyiee OfHA OMMOKM MM Oojee ABYX-TPEX
HEIOUCTOB B BBIKJIQJKAX, YepTekax WM rpadukax, HO y4alluics BiaaeeT 00s3aTeIbHBIMU
YMEHUSIMH 110 IIPOBEPSIEMON TEME;

Onenka «2» BBICTaBIISETCS, €CJIU: JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, IOKa3aBILUE, YTO
yyaliuiicss He BiajeeT o0s3aTelbHble YMEHUSIMH I10 JIaHHOW TeMe B IIOJIHOM Mepe; YuuTenb
UMeeT IpaBO IOCTaBUTh OLEHKY BBIIIE TOH, KoTopas mnpexycmorpeHa —Hopmamul, eciu
YYEHUKOM OPUTHHAJIBHO BBINOJIHEHA paboTa.

Onenka «1» BbICTaBIISIETCS, €CJIM YYEHUK HE MPUCTYNAET K BHIIOJHEHUIO PAOOTHI.

Ouenka TecToB

B xadecTBe HMKHEH TpaHUIIBI YCIICITHOCTH BBIOJIHEHUSI OCHOBHOT'O T€CTa, COOTBETCTBYIOIIETO
oTMeTKe «3» (3a4eT), MOXKHO MPHHSITH ypoBeHb - 50% - 62% NpaBHILHBIX OTBETOB M3 OOIIETO
KOJINYECTBA BOIIPOCOB.

OrMeTka «4»(XOpoII0) MOXKET OBITh IMOcTaBlieHa 3a - 62% - 75%TpaBUIBHBIX OTBETOB.
OrMmerka «5» (OTIIMYHO) YyYalIWiics MAOJKEH YCHEIIHO BBIMOJIHUTH TecT, Oomee 75%
MIPABHIIBHBIX OTBETOB.

OmuoOKH M HeJ0YeThl.
I'pyObiMu cuuTaOTCs cieaylouue OIMOKHU:

e HE3HaHME OIpEe/ICJIEHUS] OCHOBHBIX ITOHATUH, 3aKOHOB, IPaBWJI, HE3HaHUE (HopMyI,

e OOMHICTIPUHATHIX CHMBOJIOB 0003HAUCHHI U €MHUI UX U3MEPEHUs; HEyMEHUE BBIICITUTD
B OTBETE I'IABHOE;

e HEyMEHHE IPUMEHMUTDH B OTBETE 3HAHUS I PELeHUs 3aay;

e HEyMEHHMeE JeJaTh BIBOABI U 0000IIECHNUS;

® HEyMEHME YUTATh U CTPOUTH I'paUKU U AUArPAMMBI;

® HEyMEHHE NOJIb30BATHCSA YUEOHUKOM M CIIPAaBOUYHUKAMH 110 MAaTEMaTHKE;

e HapylUIeHHE TeXHUKHU 0€30MacHOCTH IpH paboTe B TETPaau U Ha JIOCKE.

K Herpy0bIiM o1in0kaM OTHOCSITCH:

® HETOYHOCTb (POPMYIHPOBOK, ONIPEAEICHUN, TOHATUHN, 3aKOHOB, BbI3BaHHAsI HEMTOJIHOTON

® 0XBaTa OCHOBHBIX NPU3HAKOB ONPEIEISIEMOrO MOHATHS WM 3aMEHOM OJHOrO-IBYX W3
ATUX MPU3HAKOB BTOPOCTEIIEHHBIMY;

e OmUOKH, BbI3BAaHHBIE HECOOIOIEHUEM, YCIOBHM pabOThl (HE TOYHO OHpeAesieHa TOYKa
OTcYeTa); OLIMOKHU B YCIOBHBIX 0003HAUEHUSX, HETOYHOCTh IpadukKa;

e HEpalMOHAJIbHBIM METOJ pEUIEHMs 3aJauyd WM HEAOCTAaTOYHO IPOJYMAaHHBIN IJIaH
YCTHOTO OTBeTa (HapyllIEHWE JIOTUKH, IOJMEHA OTIENbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETIEHHBIMH); HEpallMOHAJIbHbIE METO/IbI pabOThI CO CIPABOYHOMN JIUTEPATYPOH;

e HEyMEHHE pelaTh 3a1aun B 00miem, Buae (st yaammxcs 9).

Henoueramm fBJISIIOTCA. HEpalMOHAIbHbBIE PUEMBI BBIUMCICHUH 1 IPeoOpa3oBaHuUi;

e OWMOKH B BRIYUCICHUAX (apu(METHUECKHE);

e HeOpe)XKHOE BBHINOJIHEHHE 3aMncel, uepTexkel, cxem, rpaduKos;

e opdorpaduueckre U MyHKTYaIIHOHHBIE OIIUOKU






