MYHUITUTIAJIBHOE BHOJIVKETHOE OBIMEOBPA3OBATE/IBHOE YUYPEXJIEHWE
"TANIIKASA CPEIHAA OBINTEOBPA3OBATEJ/IBHAA IMTKOJIA"

(TIosiHOe Ha3BaHKe 00pa30BaTeILHOIO YUPEXK/|eHNs)

T[TpunoxeHre K 0O6pa3oBare/IbHOM porpamMmme
OCHOBHOTO 00111ero o6pa3oBaHus

«YTBEPKJEHHO»:
ITpukasom Ne 219 ot 31.08. 2021r.

PabGouasi nporpamma_
no anredpe ana 7-9 knaccos

(yueOHBIN rTpeaMeT)

TpHU 1oad

(cpok peanu3aryn)

Pabouass mporpaMma cOCTaBjieHa Ha OCHOBe IpOrpaMMbl OCHOBHOTO 00iero oOpa3oBaHWs B
cootBetcTBUU ¢ PT'OC, aBTOPCKOM TMporpammsl Mo, pefakiueit «Anrebpa — 7», «Anrebpa — 8» u
«Anrebpa — 9»/ A.I''Mep3nsik, B.B.ITononcknii, M.C.5Ikup

(Yka3aTb TOUHOe Ha3BaHHe MPOrpaMMbI U e€ BBIXO/IHbIE JaHHbIE)

Pa3paboTuMKy TIPOrpaMMBbI:

['puropreBa A.b., yuntenb MaTeMaTHKH, BbICIIIEH KBaTM(MDUKAIMOHHON KaTerOpuH,
3aiiiieBa H.B., yunTenb MaTeMaTUKH, MEPBOM KBaMWGMUKAIIMOHHOW KaTerOpHU,
VBanoBa JI./I., yunTenb MaTeMaTHKHW, TEPBOM KBaAM(HMKAIIMOHHOW KaTETODHH,
ITonomapeBa A.A..yunTenbr MaTeMaTHUKU (KaTeropuu HeT),

Oyuuna JI.A.,vuuTeab, MaTeMaTUKK (KaTeropyuy HeT),

HBanosa C.A., yunuTe s, MaTeMaTUKU,BBICIIeH KBAJTU(DUKAIIMOHHON KaTeropuun
(3aHMMaeMast JO/DKHOCTh, KBa/TM(UKALIOHHAs! KaTeropusi)

«PACCMOTPEHA»:

Ha 3acefiannu [legarornueckoro cosera
[TpoTokon Nel ot «30» aBrycra 2021r.



«I11anupyemMsle pe3y/jbTaTbI»

JINUHOCTHBIE, MeTalpe/MeTHbIE U MPeMeTHbIE Pe3y/IbTaThl 0CBOeHHs Y4e0HOro Kypca
anredpsl 7-9 0a30BbIi YPOBEHb:

[Tporpamma obecrieurBaeT [JOCTKEHHE CJIeYIOUIUX Ppe3y/JbTaTOB OCBOEHHs 00pa3oBaTe/bHOM
TIPOrpaMMbI OCHOBHOT'O 0011[eT0 00pa30BaHus:
1) auuHOCmHBbIE:

¢ c(hOpPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K yUeHHIO, TOTOBHOCTb U CIIOCOOHOCTH
o0yyarIuXcsi K CaMOpa3BUTHIO M camMo00Opa30BaHWIO Ha OCHOBE MOTHBAL[UM K 00y4eHUIO
¥ TI03HAHWIO, BBIOODY JanbHelero obpa3oBanys Ha 6a3e OPHEHTHPOBKY B MUPe TTPodeccHii
U TmipodeccoHaTbH BIX TIPeJTIOUYTeHUM, OCO3HAHHOMY TIOCTPOEHHIO WHUBHUAYa/TbHOU
oOpa3oBaTesbHOM TPAaeKTOPHUM C YUETOM YCTOMUYMBBLIX TO3HABATE/BHBIX WHTEPECOB;

e c(opMHUPOBaHHOCTh  LI€JIOCTHOTO  MHPOBO33DEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKd W OOIIeCTBEHHOUN MPAKTHKH;

e c(hOpMUPOBAHHOCTb KOMMYHUKAaTUBHON KOMITETEHTHOCTH B OOII[eHUH U COTPYJHUUECTBE CO
CBePCTHUKAMM, CTapIIMMA W MIaALMMH, B 0oOpa3oBaTenbHOM, OOIIeCTBEHHO IIOJIe3HOM,
yueOHO-UCCIeJ0BaTeIbCKOM, TBOPUECKOM U APYTUX BUAAX JesTeTbHOCTH;

* yMeHHe $ICHO, TOYHO, TPaMOTHO W3/laraTb CBOM MBICTM B YCTHOW U TIMCBbMEHHOW peuw,
TOHMMAaTb CMBIC/I TIOCTAaBJIEHHOM 3a [laud, BBICTPaWBaTh apryMeHTalldio, TIPUBOJUTH
TIpUMepbl ¥ KOHTPIIPUMEPHI;

e TIpe/CTaB/eHHWE O MaTeMaTU4YecKod Hayke Kak cdepe uesioBeueckoul [esiTeslbHOCTH, 00

JTamax eé pasBUTHs, O e€ 3HAUMMOCTH /IS Pa3BUTHS LIVBUIM3ALlNY;
e KDUTHMYHOCTb MBIILIJIEHHSI, YMeHHe pacrio3HaBaTh JIOTMYeCK HEeKOppeKTHble BbICKa3bIBaHMS,
OT/IMYaTh TUTOTe3y OT (aKTa;

e KpeaTUBHOCTb MBIIIEHUS, UHUL[MATHBA, HAaXOJUMBOCTb, aKTUBHOCTb TIPU pelLleHU!

anrebpanyeckrx 3ajay;

e yMeHHe KOHTDOJIUDOBaTb TPOLIECC M pe3y/bTaT yueOHOM MaTeMaTUuyecKoW JesiTe/TbHOCTU;

e CrocoOHOCTH K 3MOLIMOHA/JILHOMY BOCIIDUSITHIO MaTeMaTHuecKnx OOBEKTOB, 3ajau,

pelleHu, pacCyKeHuH.

2) memanpeomemHble:

* yMeHHe CaMOCTOSITe/IbHO MJIaHUPOBATh a/lbTePHATUBHbIE IMYTH JOCTH)KEHUS Lie/ield, 0CO3HaHHO
BbIOMpaTh Haubosiee 3¢ deKTrBHBIE CIIOCOOBI pellieH Ust yueOHbIX U MO3HaBaTebHbIX 3a7iay;

* yMeHHe OCYIIeCTB/ISATh KOHTPOJIb 10 Pe3y/bTaTy U M0 Croco0y AeHCTBHS Ha YPOBHe
TIPOM3BOJILHOTO BHUMAaHUsi U BHOCHUTh HeOOXOJUMble KOPPEKTHUBBI;

e yMeHHe a/|eKBaTHO OLIeHMBATh MPABWJILHOCTb WM OIIMOOYHOCTH BBITIOJTHEHUS yueOHOU
3ajjau, eé OOBEKTHBHYH) TPYJHOCTb U COOCTBEHHbIe BO3MOXKHOCTU €€ pellleHus;

* 0OCO3HAHHOE BJIa/leHVe JIOTUYeCKUMHU [eMCTBUSMH OTIpeZie/ieHrs1 TIOHSITHH, 00001eHws,
yCTaHOBJIEHUsI aHAJIOTUM, KIacCU(pHUKAIMi Ha OCHOBe CaMOCTOSITe/IbHOTO BbIOOpa OCHOBAHUMN
Y KpUTepHeB, YCTaHOBJIEHUsI PO/IOBU/IOBBIX CBsi3el;

e yMeHMWe YyCTaHaB/IMBaTb NMPUYMHHO-C/Ie[CTBEHHbIE CBSI3H; CTPOUTH JIOTMYECKoe
paccykieHre, yMo3ak/aioueHue (MHAYKTUBHOe, JeJYKTHBHOe W IO aHa/JoTMH) U BbIBOJBI;

e yMeHHe CO03/laBaTb, NIPUMEHSTb U MpeoOpa30BbIBaTh 3HAKOBO- CUMBOJIMUECKHE Cpe/CTBa,
MOJIe/TM U CXeMbl [l PelleHHs y4eOHBIX W TT03HaBaTe/bHbIX 3a/1ay;

e yMeHHe OpPraHH30BBIBaTh yueOHOe COTPYJHUUECTBO U COBMECTHYIO /IeATEIbHOCTb C YUUTeIeM
YW CBEPCTHUKAMH: OIpeJensaTb LeJid, pacrhpefeneHyue (GYHKUUA W poOJied YYaCTHUKOB,
B3auMogielicTBHe U obue crocobel paboThl; yMeHHe paboTaTk B TpyIIIe: HaXOAWUTH oOiree
pellieHre U pa3pellaTtb KOH(IMKTHI HA OCHOBE COTJIAaCOBaHUS TIO3WIMK W Y4éTa WHTEPECOB;
CIyliaTh TlapTHEpa; (GopMyJsMpoBaTh, apryMeHTHPOBaTh W OTCTaWBaTh CBOE MHEHHE;

e chopMHPOBAHHOCTL Yy4eOHOW U OOIernoIb30BaTeIbCKOM KOMIIETEHTHOCTH B 00/sactu
WCII0/Tb30BaHMUSI WH(OPMaIMOHHO -KOMMYHHKAI[AOHHBIX TeXHOJIOTHIA (VKT-
KOMITeTEHTHOCTH);

e  TepBOHaYasbHbIE MPe/CTaBIeHNs 00 UAesX U 0 MeTO/laX MaTeMaTUKU KakK 00 YHMBepCaTbHOM
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sI3bIKe HayKU U TeXHUKHU, O CPeJCTBe MOZe/MPOB aHUs SIBJIEHUM U TPOLIeCCoB;

yMeHHe BH/IeTh MaTeMaTUuyecKyl 3a/lady B KOHTeKCTe TMpo0/ieMHON CUTyaluud B [APYrUX
JUCLIUIIIMHAX, B OKPY’Karolei >KU3HU;

yMeHHe HaXOJUTb B pa3/IMUHbIX MCTOYHMKAX WH(OPMaLUI0, HeOOXOJUMYIO il pelleHus
MaTeMaTHUeCKuX Tpo0/sieM, U TIPeJCTaB/IsaTh e€ B TIOHSITH O JopMe; IPUHUMATh pellleHre
B YCJIOBUSIX HETIOJTHOM ¥ M30BITOUHOM, TOUHON M BepOSTHOCTHOM HMH(MOpMAI[UH;

yMeHHe TIOHUMATh U WCIO0JIb30BaTh MaTeMaTUuUeCKle CpeJCTBa HarJisJHOCTU (PUCYHKH,
yepTeXKu, CXeMbl U JIp.) I WIIIOCTpaLuM, WHTeprpeTaliuy, apryMeHTaluy;

yMeHHe BBIZIBUTaTh TMITOTE3bl MPHU pelleHNH yueOHBIX 3a/lay W IMOHMMAaTh HeOOXOAMMOCTb
WX TIPOBEPKU;

yMeHHe TIPUMEHSITb WH/AYKTHUBHBIE W /1eIYKTUBHBIE CIOCOOBI pacCy>KIeHWM, BUETh
pa3/iMuHble CTpaTervu pelleHusi 3a7ay;

MOHWMaHKe CYIIHOCTU a/JTOPUTMUUECKUX TIPeJITMCaHUM U yMeHue /efiCTBOBaTh B
COOTBETCTBUU C TIPeJJI0KeHHBIM aJrOPUTMOM;

yMeHHEe CaMOCTOSITe/IbHO CTaBUTb 1[e/d, BbIOMpATh M CO37laBaTh aJTOPUTMbI I PelleHust
yueOHbIX MaTeMaTHuecKuX Ipobiiem;

yMeHMe TUIaHUPOBaTh U OCYIIECTBJISATh [leTeIbHOCTh, HarpaB/eHHYI0 Ha pellieHue 3ajjay
WCC/Ie/IoBaTeTbCKOTO XapakKTepa.

3) npedomemmble:

yMeHue paboTaTb C MaTeMaTUYeCKMM TeKCTOM (CTPYKTypHpOBaHHE, W3BJIeUeHue
HeoOxomuMOM HWHGOpPMAI[MK), TOYHO M TPaMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOH H
MMCbMEHHOW peuu, MpUMeHsisi MaTeMaTHYeCcKyt0 TepPMUHOJIOTHUIO U CHMBOJIUKY, UCTI0J/Ib30BaTh

pas3/iMuHble  SI3bIKKM ~ MaTeMaTHKU  (C/IOBeCHbIM,  CHMBOJMYeCKWl,  Tpaduueckuit),
000CHOBBIBaTh CYXKJ|€HHs, TIPOBOJUTb KlacCU(UKAI[IO, [JOKa3blBaTb Ma TeMaTHUeCKue
YTBepXKeHUSI;

Bla/ileHre 0a30BbIM TMOHATUMHBIM arlllapaTOM: WMeTh TIpeJCTaB/eHue O UHC/e, BaZieHHe
CUMBOJIbHBIM SI3bIKOM anireOpbl, 3HaHWe 3/ieMeHTapHBIX (YHKLMOHAIBHBIX 3aBUCUMOCTEH,
(dhopMrpoBaHUe Tpe/CTaBAeHUM O CTaTUCTUUECKHWX 3aKOHOMEpDHOCTSX B peajlbHOM MUpe
M 0 pas/MuHbIX crocobax UxX u3yueHus, 00 0COOEHHOCTSIX BHLIBOJOB M MPOTHO30B, HOCSIIUX
BEepOSITHOCTHBIN XapakTep;

yMeHHe BBITIONHATh —anreOpanyeckre TipeoOpa3oBaHUs  pALMOHAIBHBIX — BBIPA)KEHUH,
MIPUMEHSITh UX /I pellleHuss yueOHbIX MaTeMaTHUeCKUX 3aJau M 3ajau, BO3HUKAIOIIUX B
CMeXXHBIX yueOHBIX TpeJMeTax;

yMeHHe TI0/Ib30BaThCsl MaTeMaTHyecKuMu (opMyJaMu W CaMOCTOSATebHO COCTaB/ISTh
dbopMy/bl 3aBUCUMOCTEM MeXKIy BeJIMUMHAMH Ha OCHOBe 0000I[eHMs YaCTHBIX C/TyyaeB U
9KCTepUMEHTa;

yMeHHe pellaTh JIMHelHble U KBaZipaTHbIe YPaBHEHUsSI M HePAaBEHCTBA, a TAK)Ke MPUBOAUMBIE K
HUM YpaBHEeHUs, HepaBeHCTBa, CHCTeMbl; TPUMEHSTb rpaduueckye TIpe/CTaBleHUs [/s
pellleHHsi U WCC/Ie[OBaHUSI ypaBHEHW, HEPaBEeHCTB, CHUCTeM; TIPUMEHSTb TOyuYeHHbIe
yMeHUsl [Jisi pellieHusi 3 ajjay U3 MaTeMaTUKH, CMeXHbIX TIPe/IMeTOB, TIPAKTUKHY;

OBJ/IaJieHHe CUCTeMOW (DYHKIIMOHAbHBIX TTOHSATHM, (DYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM,
yMeHUe CTpPOUTh TpapuKud  (QYHKLMA, OMUChIBaTh WX CBOWCTBA, UCIIO/Ib30BATh
byHKLUMOHaMBHO-Tpaduyeckue Tipe/iCTaB/IeHusI AJist OTHCaHUS u aHamM3a
MaTeMaTUUeCKUX 3alau U peaibHbIX 3aBUCHUMOCTeN;

OBJIa/IeHWe OCHOBHBIMU CIIOCOOAMU Tpe/CTaB/ieHUs] W aHa/lv3a CTaTUCTUUeCKUX [IaHHbBIX;
yMeHHe pelllaTh 3aZlaud Ha HaXOXK[eHWe YacTOThl U

BEPOSITHOCTA C/TyYalHbIX COOBITH;

yMeHue NpUMeHSTb U3y4YeHHble [TOHATHS, pe3y/bTaTbl U MeTO/bl NP PelleHrH 3ajau U3
pasIMuHBIX pasZiesioB Kypca, B TOM YMCJIe 3a/lay, He CBOJALIMXCS K HeroCpeZCTBEHHOMY
NIPYMEeHEeHHI0 U3BeCTHBIX a/lfOPUTMOB



IIpepMeTHBIE IVIAaHHPYeMbIe pPe3y/IbTaThl IPH H3YUeHHH YUe0HOoro Kypca mno

K/1aCCaM.

Ilnanupyembie pe3yibTaThl H3yYeHHUsI KypCa aaredpsbl 7 Kaacc

B pe3ysibTaTe u3yueHus ajaredppl 7 Kjiacca y4eHHK MOIyYUT BO3MOXKHOCTh HAYYHTBCS

MPOBO/IUTH MaTeMaTHUeCKHe JJ0Ka3aTelbCTBa; TIPUBOAUTH MPHUMEpHI 10Ka3aTe/bCTB,;
B/IQ/IETh TIOHSITUEM a/ITOPUTMA; TIPUBOJUTE TIPUMeEpPhI alrOPUTMOB,

WCTI0/Th30BaTh Maremaruueckue (opMyJibl, YypaBHEHUS], PUMephl UX TTPUMeHeHUs 17is
pellieHNs MaTeMaTUyeCKuX U MpaKTUYeCcKUX 3a/jau;
MaTeMaTHueCcKU OMKMChIBATh peasibHble 3aBUCMOCTHU C NMOMOLBIO0 (DYHKLMI; IPUBOAUTh
MpHMepbl TaKOTO OIMHCAHUS;

HAyYHUTCA:

COCTaB/ISATh OyKBeHHbIe BbIpa)KeHUsI U JOPMYJIbI 110 YCJIOBUSIM 3a/lay; OCYILeCTBIISATH B
BbIp@XEHUSIX U (HhOpMYy/iaX YUCIOBbIE TIOJICTAHOBKH U BBITIOTHATH COOTBETCTBYIOIIIE
BBIUMCJIEHUs], OCYILIECTBISATh TOZICTAHOBKY OZIHOTO BBIP&XKEHUSI B IPyTrOe; BhID&)KaThb U3
(hopMyn 0JIHy TiepeMeHHYH0 uepe3 OCTasbHbIE;

BBITIOJ/IHSITH OCHOBHBIE JIEMCTBUSI CO CTENeHsIMU C HaTypa/iIbHbIMU T10Ka3aTessiMH, C
MHOTOWIEeHaMH; BBITIOJIHATh Pa3/IoKeHHe MHOTOUIEHOB Ha MHOKUTE/H; BBITTIO/THSATh
TOXK/leCTBeHHbIe IpeoOpa30BaHusl BbIpa)KeHU;
pelaTh JiMHeliHble YpaBHEHHUS U CBOASIIUECS K HUM, CUCTeMBI /IBYX JIMHEMHBIX YPaBHEHU;
pelliaTh TeKCTOBbIe 3aJjauk anreOpanyecKUM MeTOZIOM, HHTEPIIPeTUPOBAaTh MOTyYeHHbIH
pe3y/bTaT, IPOBOJWTE OTOOP pelleHrH, CX0/s 13 (GOPMYJTUPOBKH 3a/jauu;
1300pa)kaTh UKMC/Ia TOUKaMH Ha KOOP/IMHATHOM TPSIMOM; OTIPeZIeNIATh KOOPAWHATHI TOUKH
TJIOCKOCTH, CTPOUTb TOUKHU C 33/laHHBIMUA KOOD/JUHaTaMHU;
CTPOUTH 'Pa(PUKU U3yUeHHBIX (PYHKIWH;
HaXO/IUTh 3HaueHWs (QYyHKIUH, 3aJjaHHOU (Gopmysion, Tabmmiiel, rpadukom 1o ee
apryMeHTy; HaxOJWTb 3HaueHHe apryMeHTa Io 3HaueHur0 (YHKLMH, 3a/JaHHOM
rpadvKkoM UM Tabuiiei;
oTipejie/iATh MPOCTeHie CBOMCTBA (PyHKLMU TI0 ee TpaduKy; MPUMEHSTh TpauuecKue
TIpe/iCTaB/ieHUsI TIPY pellieHNH ypaBHeHWH, CUCTeM, OTTMCHIBAaTh CBOMCTBA M3yUeHHBIX
(byHKUMH, CTPOUTD KX rpaduKy;
HCNO/Ib30BaTh MPUOOpeTeHHbIe 3HAHUA U YMEHHS B MPAKTHYECKOH
AesATeIbHOCTH M MOBCeJHEBHOM YKU3HHU AJIA:

BBITOJIHEHUSI PACUYeToB 110 (hopMyJiaMm, /Jisi COCTaBIeHUsT POPMYJI, BbIPa’KarOIUX

3aBUCUMOCTH MEX/y peaibHbIMU BeJIMUMHAMM; [IJIsI HAXO0XKeHUsT HY)KHOW (hOpMYJIbI B

CTpaBOYHBIX MaTepuasax;

¢ MO e/IMPpOBaHus IIPaKTUYeCKUX CI/ITyaI_II/Iﬁ U HUCC/IeJ0BaHMA TTOCTPOEHHBIX MO,[[E]'IEI\/‘I C

HCI0J/Ib30BaHWEM dllllapaTa anre6pbl; HWHTepIipeTalurn Fpa(bI/IKOB 3aBUCHAMOCTeHN MeXxay
Be/IMYHaMU.

IInanupyemblie pe3y/ibTaThl H3yYeHHUsI Kypca aaredpsl 8 kiacc



B pe3ynbTaTe u3ydeHus ajaredpsl 8 K/1acca yUeHHK MOTYUYHT BO3MO)KHOCTh HAYUUTHCS

- TIOHATUIO anrebpanyeckoli IpoOH, OCHOBHOMY CBOMCTBY ajreOpanueckou Jpobu, mpaBuiam

JIeACTBHUM C anreOpanuecKuMu ApoOsMu;

- JIeMCTBUSIM C PallMOHAIbHBIMU BbIDa)KEHUsIMH, pelllaTh Pal[MOHaIbHOe YpaBHEHUE;

- OIepupoBaTh CBOMCTBAMU CTENEHU C OTPULIaTe/IbHBIM [10Ka3aTesieM;

- TIPUMEHSITb TIOHATHE KOPHS U3 HeOTPULIATe/IbHOTO UKCJ/Ia, TIOHSATHE [IeMCTBUTE/IEHOTO

YKCa;

- TIPUMEHSAThL CBOMCTBA QYHKIMKU Y=VX, CBOICTBA KBaJPAaTHBLIX KOPHEH, TpaBK/a
M3BJIeUeHUs KBaJJPaTHOTO KOPHSI, aJIrOPUTM OCBOOOXK/I€HHSI OT UPPALiIOHATbHOCTH B
3HamMeHarese Apobu; cBolicTBa QyHKIMK y=|X|

- pacrmo3HaBaTh BU/ KBa/IpaTUUHON QYHKIMK U QYHKLMK 00paTHOMH

MIPOTOPLIMOHATBHOCTH, TIPaBU/Ia TOCTPOeHUs rpaduKoB QyHKIuM y=f(x-1), I=f(x)-m,
Y=f(x-1)- m, y=-f(x)no usBectHoMy rpapuky ¢HyHKLUAY=[(X).
- BJIaJIeThb a/ITOPUTMOM pellleHHs KBaIpaTHOTO YPaBHEHMS;
- DelIeHHIO PALIMOHAIBHOTO YpaBHeHUs], OMKBaZIpaTHOTO ypaBHeHUsI, HopMyJibl KOpHei
KBAa/[paTHOTO ypaBHEHNS;
- IPUMEHSITh CBOMCTBA UMC/IOBbIX HEPAaBEHCTB, a/IFOPUTM pellleHus] KBaZlpaTHOTO
HepaBeHCTBa.

HAYUYHTCA:

- 3aMMChIBaTh OOJIBIIIME U MaJjible UMc/ia C UCTIOh30BAHKEM IIe/TbIX CTerleHel /1eCsTKY;

- HaXO/IUTh B HECJIOXKHBIX CJ/Iyuyasix 3HaueHHs CTereHel C 1ie/TbIMU TI0Ka3aTesisiMi U KOPHel;

HaXO/IUTh 3HAUEHUSI UMCJ/IOBBIX BbIpaKeHHUH;

- COCTaBJISATh OYKBEeHHbIe BbIDA)KEHUs U (POPMYJIbI TI0 YCIOBUSIM 3a/iau; OCYILeCTBIISATh B
BbIpPa)KeHUSIX U (JOpPMyJiax YHUC/IOBbIe MOACTAaHOBKU U BBIMOJHATH COOTBETCTBYIOILIME BbIUMC/IEHUS,
OCYILL[eCTBJISITh TMO/ICTAHOBKY OJJHOTO BBIPa’KE€HUSI B IPYTOe; BhIpAXKaTh U3 GOPMYJ OHY
repeMeHHY0 uyepe3 OCTajIbHbIE;

- BBITIOJIHSITH OCHOBHBIE JIeHCTBUSI C MHOTOWIeHaMH U ajareOpanueckKumMu Apobsmuy;
BBINOJ/IHATE Pa3/i0’KeHHe MHOTOU/IeHOB Ha MHOXXMUTE/H; BBIMOJHATH TOXKEeCTBEHHbIE BbIPayKeHUs
paLMOHABHBIX BbIPA)KeHHI;

- TIPUMEHSTh CBOMCTBa apru(MeTHUUeCKUX KBaJpaTHbIX KOPHeH /17151 BBIUUC/IeHUs] 3HaUeHU I
Y nipeoOpa30BaHMiA YMCIOBLIX BhIPAaXKEHUH, CO/iepyKalliiX KBa[paTHbIe KOPHH;

- pellaTh JMHeMHble, KBaJlpaTHble ypaBHEHWs W paljiOHa/bHble yYpaBHEHWs, CBOZSLLHECS
K HAM CHUCTeMbl [IByX JIMHEHHBIX ypaBHEHWN U HeCI0)XHble HelMHeHHbIe YpaBHeHUs;

- pellaTh JMHeMHbIe U KBaJlpaTHble HEPaBeHCTBA C OJHOM MepeMeHHOM!;

- pellaTb TEKCTOBbIe 3a/lauM ajareOpanuecKuM MeTO/OM, WUHTEepPIIPeTUPOBATh
TIO/TyYeHHbIe Pe3yJbTaT, MPOBOJUTb OTOOD pelleHui, UCXOAs W3 GOPMYJIUPOBKH 3aaul;

- n300pakaTh YMC/Ia TOUKaMH Ha KOOPJUHATHOM TIPSIMOIA;

- 1300pa)kaTh MHOYKECTBO PelLIeHH JTMHeHOTO HePaBeHCTBa;

- HAaXOJWUTh 3HaueHUs1 YHKLMHU, 3ajaHHOU (hOpPMyJIo, Tabsviiel, rpaguKoMm 1o ee
apryMeHTy; HaXO/IUTh 3HaueHUsi apryMeHTa I0 3HaueHHi0 (QYHKIUHY, 3alaHHON TpaduKOM WU
TabsvIIel;

- oTIpefieNIsiTh CBOMCTBA (DYHKLIMH TI0 ee rpaduKy; MPUMeHsITh rpaduueckue rpeCcTaBieHNs

TIpY pellleHnH YpaBHeHUH, CUCTeM, HepaBeHCTB;
- OTMChIBAThb CBOMCTBA U3yUeHHbIX (YHKLIUNA, CTPOUTb UX TPapUKU;
- U3BJIeKaTh MH(POPMALHIO, TIPe/ICTaB/IEHHYIO B Ta0/UIIaxX, Ha AriarpaMMax, rpadukax;
COCTaBJISATh TaO/IHUL[bl, CTDOUTH IMarpaMMbl U TpadUKy.
HCTI0/Tb30BaTh PUOOpeTeHHbIe 3HAHUSI U YMEHUs B TIPAaKTUUeCKOU [1esITe/TbHOCTH U
MOBCeJHEBHOM YKU3HU [IISL:

- pellleHUs] HeC/I0XKHBIX TTPAaKTUYeCKUX pacueTHBIX 3aflad, B TOM UMC/ie C UCMO/Ib30BaHUEM
Tpy HeoOXOAMMOCTH CITPABOYHBIX MaTepHasioB, Ka/bKY/IATOpa, KOMITbIOTEpa;
- YCTHOM TIPUKUJKU U OLIEHKU pe3yJ/ibTaTa BEIUYMC/IEHU; IPOBEPKU pe3y/ibTaTa BEIUUC/IEHHUS C
WICTI0JTb30BaHNEM Pa3/IMYHbIX MIPUEMOB;
- UHTepIpeTaly pe3yibTaToB pelleHUs 3a/lau C y4eTOM OrpaHUYeHU, CBSA3aHHbIX C



peasibHBIMU CBOMCTBaMU pacCMaTpUBaeMbIX MPOLIECCOB U SIBIEHNUM;
- BBINOJIHEHUS pacueToB 10 (opMy/aM, COCTaBIeHHs (OpMyJI, BbIpaXKaroIUX

3dBUCHMMOCTHU MeXXNy ped/JIbHbIMU Be€/IMUMHAMH; HAXOXIEHHS HY)KHOI';’I Cl)OpMynLI B CIIPABOYHBIX
MaTepHalax;

- MO/Ie/TMPOBaHUs MPaKTUUeCKUX CUTYalid ¥ UCC/IeJOBaHUM TIOCTPOEHHBIX MOZesiell ¢
WCTI0/Ib30BaHUEM arirapaTa anreopsl;

- OMMCaHMs 3aBUCUMOCTEeHN MeXXAy (PU3MUeCcKUMH BeJIMUMHaMU COOTBETCTBYHOILIMMU
(bopMyiamy TIpU UCC/Iel0BAHUM HEC/IOXKHBIX MPAKTUYeCKUX CUTYaLUi;

- HHTeprpeTalyy rpaMKoB peabHbIX 3aBUCMMOCTEN MeX/ly BeJIMUMHAMU;

- TI0/1b30BaThCs TIPEIMETHBIM YKa3aTesieM SHLIMK/IONe Ui U CIIPaBOYHUKOB [i/1s1 HAXOXK/eHHsI
vHopMaLu.

Hnaanythle PE3y/abTdTbl H3YUEHUA KYPCd aJ'll"86pl:.19 KJIdCC

B pe3ysibTaTe H3yueHHUs Kypca ajaredpbl 9-ro Kjiacca yJandecs moayyaT Bo3MOKHOCTD
0CO3HATh:

3HaueHWe MaTeMaTUYecKOW HayKu [Jsi pellleHusl 3aJad, BO3HUKAIOIIUX B TEeOpUU U
NpaKTHKe; IIMPOTY U B TO >Ke BpeMsi OTPAaHUUYEHHOCTb TIPUMEHeHHUs MaTeMaThyeCKUX
MEeTO/I0B K aHa/IN3y M UCC/IeJOBAaHHIO MTPOLIeCCOB U SIBJIEHUH B TIPUPO/ie U 00I[eCTBe;
3HaueHWe TIPaKTUKA W  BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaruke [Jisi
dbopMrpOBaHUs U Pa3BUTHS MaTeMaTUUeCKOW HayKu; MCTOPUIO pa3BUTHS TMOHSATHUS UMCIIA,
CO3/]aHUsI MaTeMaTHUeCKOT0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTHSI TeOMeTPUH;
YHUBEPCaAbHBIA  XapakTep 3aKOHOB JIOTMKM MaTeMaTH4eCKUX pacCyKIeHuu, ux
NIPUMEHUMOCTb BO BCeX 00/1acTsX yesloBeueckow [iesiTe/TbHOCTH; BePOSITHOCTHBIM XapakTep
Pa3/IMYHBIX MPOLIECCOB OKPY>KAOLL[ero MUpa;

Hay4yaTcs:

BBLITIOJIHATL  apudMeTHUeCKre [JeHCTBUs, codeTas YCTHble U TIMChbMEeHHbIe TIpHUeMbI;
HaXO/IUTh 3HaueHUsl KOPHSI HaTypa/bHOW CTereHH, CTeleHu C pallMOHaIbHBIM TI0Ka3aTeseM,
UCTIONB3Ysl TIPU HEeO0OXOJUMOCTH BBIUMC/IUTEIbHBIE YCTPOWMCTBA; TIOb30BaThCS OIEHKOW U
TIPUKUKOU TIPU MPAKTHYeCKUX pacyueTax;

COCTaB/SATH OYKBeHHbIe BbIpDA)KeHUS W (DOPMYy/bI IO YC/IOBUSIM 3ajjad; OCYILECTBISATh B
BBID@KEHUSIX W (OPMy/IaxX UKC/IOBble TIOACTAaHOBKH U BBIMO/HATE COOTBETCTBYIOIIVE
BLIUMC/IEHUS], OCYIIeCTB/ISATh TIOJCTAaHOBKY OJHOIO BBIpaXXKEHUs B JApPYroe; BbIpakaTh W3
dbopmyn oiHy TTlepeMeHHYI0 Uepe3 OCTa/IbHbIE,;

BLITIOJTHATH ~OCHOBHBbIE JIEMCTBUS CO  CTeleHsSIMA C IeJIbIMM  [I0Ka3aTeasiMH, C
MHOTOWIeHAaMU U anreOpanyecKMMy ApOOSMU; BBITIO/HATH pa3jioXKeHHe MHOTOUIEHOB Ha
MHO>KWTEJTH; BBITIOJIHSATh TOXKAECTBeHHbIe rpeobpa30oBaHMs pal[OHATBHBIX BhIPAXKeHMUIA;
TIPUMEHSTb CBOMCTBA aprM(MeTHUeCKUX KBaZpaTOB KOPHeM /s BBIUKMCIEHUs 3HAUeHUd U
nipeoOpa30BaHUil UMC/IOBBIX BBIDA)KEHUM, COZEPIKalluX KBajipaTHbIe KOPHU;

pelliaTh JMHeMHbIe, KBaJpaTHbIe ypaBHEHHUS W pallMOHa/bHble ypaBHEHUS, CBOASILHECS K
HUM, CHCTEMbI /IBYX JIMHEWHBIX ypaBHEHWU U HECJIO’KHbIE HeJIMHEeMHbIe ypaBHEHMUS;
pellaTh JiMHelHbIe U KBa/lpaTHbIe HepaBeHCTBa C O/THOM MepeMeHHOUW U UX CUCTEMBI;

pelllaTh TEKCTOBbIe 3aJauud ajrebpanvyeckUM MeTO/[OM, WHTEpIIPeTHPOBATh TIOJyUeHHBIN
pe3y/bTaT, MPOBOAUTL OTOOP pellleHunH, UCX0/s U3 (OPMYTUPOBKY 3a/jau;

1300pakaTh UMC/Ia TOUKAMU Ha KOOPZAMHATHOM MPSIMOM;

orpeiesisiTh KOOPJUHAThl TOUKHU TJIOCKOCTH, CTPOMTh TOUKU C 3a/JaHHBIMU KOOPAWHATaMWu;
1300pakaThb MHOXKECTBO PelleHUH JIMHEHHOT0 HePaBeHCTRa;

pacrio3HaBaTh apudMeTHyecKre U TeOMeTpUUecKHe TIPOTPecCHH; pellaTbh 3aflaudl C
npuMeHeHreM (HOpMYJIbl OOIIIero uieHa U CyMMbl HECKOJTbKUX TIEPBbIX  UJIEHOB;
HaxXO[WTb 3HaueHWs (YHKUMM, 3afaHHOW Qopmysol, Tabnuiel, rpaduKoM 10 eé
apryMeHTy; HaXOJWUTb 3HAueHWsi apryMeHTa MO0 3HaueHWI0 (YHKI[WH, 3a/laHHOU rpadrKkoM
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WM Tab/uliel;

OTIpeje/iATh CBOMCTBA (PYHKLMH T0 ee TpaduKy; MPUMeHsTh rpadryeckue Mpe/iCTaBIeHUs]
TIpU pellieHWH YpaBHeHUH, CUCTeM, HepaBeHCTB;

OIMMCHIBATh CBOWCTBA U3YUEHHBIX (PYHKI[UH, CTPOUTH UX TPadUKy;

v3B/ieKaTh MH(OpMAaIMIO, TIpeJCTaBleHHYI0 B Tabiuijax, Ha /Jguarpammax, rpadukax;
COCTaBJISATh TaOJIUI[bI, CTDOUTH JUAarPAMMBI U TPaUKHY;

pellatTb KOMOWHATOpHBIE 3aZlaud  IMyTéM CHCTEeMAaTU4YecKoro mepebopa BO3MOXKHBIX
BapMaHTOB U C UCIIO/Ib30BaHUEM IpaBH/Ia YMHOKEHUS;

BBIUHCJIATE CPe/IHME 3HAUeHUs pe3y/IbTaTOB U3MepeHuUl;

HaXOJWUTh YacCTOTy COOBITHs, WCIIO/b3ysi COOCTBEeHHble HAO/MIOJeHUss W TOTOBbBIE
CTaTUCTHUUECKHe JJaHHbIE;

HaXO/IUTh BEPOSITHOCTH C/TyYalHBbIX COOBITHM B TIPOCTEUIINX CTyYasiX;

OBJIaZIeF0T KOMIEeTeHL[USIMHU: TI03HaBaTe/IbHOM, KOMMYHUKAaTUBHOW, MH(OOPMAaLIMOHHOW U
pedieKCcMBHOM;

CMOCOOHBI  peliaTh CaeAylIde >KU3HEeHHO-TIPAKTUUeCKre 3a/jaud: CaMOCTOSITeSTbHO
npuobpeTaTh W TPUMEHSITh 3HAHWS B pa3/MUHBIX CUTyalUsX, paboTaTb B TIpymax,
apryMeHTHPOBaTh W OTCTaWBaThb CBOK) TOUKY 3peHUs, yMeTb CJIyllaTb APYTUX, W3BJeKaTb
yuebHYI0 MH(OPMALMI0 Ha OCHOBE COMOCTaBUTENIBHOTO aHa/iu3a OOBEKTOB, T0JIb30BaThCs
TIpeJIMeTHbIM yKa3aTeJleM SHI[UK/IOTeIUi U CIIPABOYHUKOB il HaXOXKJeHUs WH(hOpMaLiy,
CaMOCTOSITe/ILHO [IeHCTBOBATh B CUTYal[U HeOTpe/le/IEHHOCTU TPU pellleHnH aKTyalbHbIX
JUTSI HUX TIpobJiem.



Copep)xaaue yueOHOro npeamMera «Asredopa»
7 — 9 K/y1acCcoB

7 Kiacc:

1. Beejgenue B anredpy
YucioBble BbIp@KEHHST W BBIDAKEHHWS C TiepeMeHHbIMU. IIpocTeiiiiiie TipeoOpa3oBaHUs
BbIpakeHWM. IlepBasi TemMa Kypca 7 Kjaacca SIBJISIETCS CBSI3YIOIIMM 3BEHOM MeXKAY KypCOM
MaTeMaTHKH 5—6 K/1acCOB U KypcoM anreOpbl. B Hell 3aKperuisitoTCs BBIYMCTUTE TbHbIE HABBIKH,
CUCTEMAaTHU3UPYIOTCS U 0000111al0TCsl CBeJleHUs 0 TIpeoOpa30BaHuUsIX BbIPaYKEHHUH.

HaxokaeHre 3HaueHU YMCIOBBIX U OYKBEHHBIX BLIP@XXEHUH ZIaeT BO3MOKHOCTh TIOBTOPHUTH
C YyualMMHWCS TIpaBWIa [JeMCTBUM C palMOHA/JIbHBIMM UKWC/IaMH. YMEHHs BBITIOHSTh
apu(dmMeTHuecKue JeHCTBUS C pal{MOHAIbHBIMUA UKMC/IaMU SIBJISIFOTCSI OTIOPHBIMU ZIJis BCETo Kypca
anrebpel. CrefyeT BBISICHUTb, HACKOJBKO TIPOYHO OBJaZie/ii UMM yuallliecs, U B Caydae
HEOOXO/IMMOCTH OpPTraHW30BaTh TOBTOPEHWE C 1Ie/bI0 JIMKBU/IAIL[MM BBISIBJIEHHBIX TIPOOEOB.
Pa3BuTHIO HABBIKOB BHIYUC/IEHUM [JOJDKHO y/IeSThCSl Cephe3HOoe BHUMaHUe U B JAa/TbHEHIIIeM TTpH
W3yUeHUH JPYTUX TeM Kypca anreOpsbl.

KoHmposnbHbix pabom: 1

2. JIuHeiiHOe ypaBHeHHe C OAHOI MepeMeHHOM
YpaBHeHre, KOpeHb ypaBHeHus. JIMHellHOe ypaBHeHHe C OJIHOM TiepeMeHHOW. PeleHue
TEKCTOBBIX 3a/la4 METOJ|OM COCTaB/IeHUs] ypaBHeHUI. CTaTUCTUYeCKHe XapaKTepUCTHKU.

OcHoeHasi yenb — cHUCTeMaTU3UpOBaTh W 0000HUTH CBefeHUss O TipeoOpa3oBaHUSIX
anrebpanyecKrx BbIpa)KeHWH W PeIlIeHNH YPaBHEHH C O/IHOW TIepeMeHHOM.

YcunvBaeTcsi posb TeOpeTUUECKHWX CBeJeHWW TPU pacCMOTpeHuM ypaBHeHuM. C 1je/bio
obecrieueHrsi OCO3HAHHOTO BOCTIPUSATHSI YYAIIMMHCS aJTOPUTMOB peIleHds] ypaBHEHUH
BBO/IUTCSI BCTIOMOTaTe/lbHOe TIOHSTHe DPAaBHOCUILHOCTU ypaBHEHWH, (OpMYyIUpYIOTCS U
Pa3bsCHSIOTCS HAa KOHKPETHBbIX IIpUMepax CBOMCTBA PpaBHOCW/IBHOCTH. /[laeTcs TMOHSTHE
JIMHEMHOTO ypaBHEHUsI U WCC/Ie[lyeTCsi BOMPOC O UMC/e ero KopHel. B cucreme yrnpakHeHWM
ocoboe BHUMaHWe V[e/sieTcsl pelIeHHWI0 ypaBHeHWM Bujaax = bIpu  pa3iuuHBIX
3HaveHusix a u b. [Ipopomkaercsi paboTa Mo GOPMUPOBAHUIO Y yUalllMXCsl YMeHHsl UCTI0Ib30BaTh
anrapar ypaBHeHHH KaK Cpe/iCTBO /JIsl pellleHUs] TeKCTOBBbIX 3aZlau. ¥ POBeHb CI0XKHOCTH 3a/iau
3/lecb OCTaeTCsl TAKMM JKe, Kak B 6 Kracce.

KoumponbHbix pabom: 1

3. Ilesble BhIpa)KeHHUs
[Ipu paccmoTpeHuM rpeobpa3oBaHuii BbIpayKeHU (hopMasibHO-OTIepaTUBHbIe YMEeHUsI OCTaroTCs
Ha TOM ’Ke YpDOBHe, yualuecsi MOJHHWMAIOTCS Ha HOBYK) CTYIleHb B OBJIaZIeHUM TeOpHeM.
BBogsTCS TOHATUS «TOXECTBEHHO paBHbIE BbIDAKEHUS», «TOX/ECTBO», «TOXJECTBEHHOE
npeobpa3oBaHue BLIP@KEHUI», COZeP)KaHHe KOTOPBIX OyZleT TMOCTOSTHHO pacKpbIBaThCA U
yrayonsiTbCsl TPU  M3y4YeHWH T[peoOpa3oBaHM pa3/IMUHbIX —anrebpanueckuxX BbIpaXkKeHHUH.
[TouepKuBaeTCs, UYTO OCHOBY TOX/IECTBEHHBIX Tpeo0Opa30BaHUN COCTABJ/ISIOT CBOWCTBA
JleiCTBUM HaJl YMCIaMMU.

CreneHb C HAaTYypa/IbHBIM IMOKa3aTejieM H ee cBoiicTBa. OHOU/IEH.

OcHoeHasi yenb — BbIpaboOTaTb yMeHHWe BBIMOJHATL JEeMCTBUSL HaJ, CTeleHsIMH C
HaTypaJ/IbHbIMH TNTOKa3aTeJIsIMHU.

B naHHOU Teme paeTcsi ompefiesieHHWe CTeleHM C HaTypajibHbIM IOKa3aTeneM. B Kypce
MaTeMaTHKH 0 Kjacca ydariuecs: y>ke BCTpeuavich C PUMePaMU BO3Be/[eHHsI UHCeT B CTeleHb.
B cBfi3u C BblUMC/IeHWeM 3HaueHWW CTelleHM B 7 Kjacce JaeTcs TpejcTaB/ieHue
HaxOXK[|eHWM 3HAaueHUM CTeleHW C TOMOIIbK KajabKy/asiTopa. PaccMmaTrprBarOTCsi CBOMCTBA
CTelleHW C HaTypaJbHbIM TOKasaTesieM. Ha mpuMepe  J0Kas3aTe/lbCTBAa  CBOMCTB CTeNeHU
yualiyecsi BIIepBble 3HAKOMSITCS C /lOKa3aTeJbCTBAMU, TPOBOAMMBIMU Ha anrebpanyeckom
MaTepuase. CBOWCTBAa CTeNeHU C HaTypalbHbIM TOKa3aTe/lleM HaxoZAST TpUMEHeHWe IIpU
YMHOXXEHUU OJJHOWIEHOB W BO3BeJeHUHU OJHOUYIEHOB B CTerneHb. [Ipy HaxoXXeHU 3HaueHu
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BBIDAKEHUH, COZEpJKall[iX CTereHW, 0co0oe BHHUMaHWe CJjiefiyeT 0OOpaTUTb Ha TIOPSJOK
JIeCTBUM.
KonmponabHbix pabom: 1

MHuorouneH. Crio)keHWe, BBIUMTAHHE W YMHOXKEHME MHOTOUYIEHOB. Pa3noxeHue
MHOTOU/IEHOB Ha MHOXKUTEJTH.

OcHogHasi yenb — BbLIPAOOTaTh yYMEHHE BBITIOJHATL CJIOXKEHWe, BbIUMTAHUE, YMHOXKEHHEe
MHOTOU/IEHOB ¥ Pa3/i0yKeHre MHOTOU/JIEHOB Ha MHOKHUTEJIH.

IdaHHast TeMa wWrpaeT (QyHAaMeHTaJIbHYI0 pOJib B (DOPMUDOBAHMM YMEHUS BBITIOHATh
TOX/|eCTBEHHbIe TIpeoOpa3oBaHus anreOpanuecknx BoIpakeHu. @dopmupyemble 371eCh
(dbopManbHO-OTepaTUBHBIE  YMEHHUSI SIBJISTFOTCS  ONOPHBLIMU TP WM3yUeHWUH JI€HCTBUM  C
paL[OHAIBHBIMY IPOOSIMU, KOPHSIMHU, CTETIEHSIMU C PallMOHAIbHBIMH 1TOKA3aTe M.

V3yueHre TeMbl HAUWHAETCS C BBeAEHUS TOHSATUHM MHOTOWIEHa, CTAaHZAPTHOTO BH7A
MHOTOU/IeHa, CTerleHH MHorousieHa. OCHOBHOe MeCTO B 3TOW TeMe 3aHUMAlOT a/rOPUTMBI
JEeUCTBUM C MHOTOYIEHAMM — CJIOK€HHWEe, BBIUMTAaHWE W YMHOXKEHHe. YJallecsl AOJDKHBI
TIOHUMaTh, UYTO CyMMY, Pa3HOCTb, TIPOU3BeJeHHe MHOTOUIEHOB BCerjjla MOXKHO TPe/ICTaBUTH B
BU/Ie MHOTOY/IeHa. JIefCTBUS C/I0KEHUs, BBIYMTAHUS U YMHOXKEHUST MHOTOUIEHOB BBICTYTIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aZlaHUsIX Ha TpeoOpa3oBaHMs Lie/bIX BhIpaKeHWil. [lo3tomy
Hellesiecoo0pa3HO MMepexo/iuTh K KOMOWHUDOBAHHBIM 33/laHUAM TIPEX[E, YeM YCBOEHBI
OCHOBHBIE a/TTOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOW TeMe Y/Ie/sieTCsl Pa3/IoXKeHHUI0 MHOTOU/IEHOB Ha MHOYXKUTETH C
TIOMOIIIbIO BBIHECEHUsI 3a CKOOKMA O0OIIero MHOXWTeNST W C TIOMOIIBI0 TPYIITHPOBKH.
CooTBeTCTBYHOIIME MPeoOpa30BaHUsl HAXO/AT IIMPOKOe NIPUMEHEHHe Kak B Kypce 7 Kjacca, TakK
Y B MOC/TEAYIOMNX Kypcax, 0COOEHHO B IEHCTBHUSIX C pallMOHAIEHBIMU APOOSMU.

B [aHHOM TeMe yualliecsi BCTPEYAIOTCS C TIPUMepPAMH MCTIO/Ib30BAHUSI PAaCCMATPUBAEMbIX
nipeoOpa30BaHMA TIPU pellleHu Pa3HOO0Opa3HbIX 33/jau, B YaCTHOCTH TPY pellleHnH ypaBHEeHH.
OTO MO3BOJISIET B XOZIe U3yUeHHUs TeMbI MPOZO/KUTL paboTy 1o (OpMUPOBAHUIO YMEHUS PeIlaTh
ypaBHEHMs], a TaK)Ke pelaTh 3aZiauyil MeTO/IOM COCTaBJIeHUs] YpaBHeHWH. B uncio yrnpakHeHuit
BKJTFOUAFOTCSI HEC/IOXKHBIE 33/]aHMS Ha I0Ka3aTeIbCTBO TOXK/ECTBA.

KonmponabHbix pabom: 1

@opMyJibl COKPAILIeHHOT0 YMHOKEHHS.

®opmynel (a + b)* = a’+2ab + b°, (a+b)’ =a’+3a’b + 3ab’ + b, (a + b) (@’ + ab + b*) =
a’ +b’. TIpumeHenwre (GopMy/T COKPAIIIEHHOTO YMHOXKEHHsI B ITPe06pa30BaHUsIX BbIPAKEHHI.

OcHogHas yeab — BbIpaboTaTh yMeHUe TPUMEHSTh (POPMYJIbl COKpAIL[eHHOTO YMHO)KEHHS B
npeoOpa3oBaHUsIX 1[eJIbIX BBIPAKEHWM B MHOTOYIEHbI U B PAa3/IOKEHUW MHOTOUYIEHOB Ha
MHOXKUTEJTH.

B nmaHHOM TeMe Tipo/jo/KaeTcst paboTa 1o (POPMHUPOBAHMIO Y YYAIMXCsl YMEHUS BBITIOTHSTh
TOX/|eCTBEHHbIe 1peo0pa30BaHus 1ie/bIX BblpakeHnd. OCHOBHOe BHUMAaHHe B TeMe YAemseTCs
dopmynam (a - b) (a + b) = a®- b*, (a £ b)* = a®+ 2ab + b®. Yuaumecs [JO/KHBI 3HaTh 3TH
(opMyJibl U COOTBETCTBYIOILME C/IOBECHBbIE (DOPMYJIMPOBKH, YMeTh MPUMEHSATh UX KaK «CjieBa
HarpaBo», TakK U «CIpaBa HaleBo».

Hapsiziy ¢ yKasaHHBIMU PacCMaTpUBarOTC Takxke Gpopmyisl (a + b)’ = a’+ 3a’b + 3ab’ + b’,
@+ b’ = (a+b) (@ + ab + b*). OgHaKO OHU HAXOJAT MEeHbIIIee TIPUMEHEHKE B KYpCe, T03TOMY
He C/IeflyeT U3J/IUIIHe YBIeKaThCsl BBIIOTHEHNEM YIIPaKHEeHWH Ha MX UCTIOIb30BaHuUe.

B 3aK/IOUYMTENTEHOM YacTW TeMbl pPacCMaTPUBAETCS TIPUMEHEHWEe pa3/MYHbIX TPHUEMOB
Pa3oKeHUs] MHOTOWIEHOB Ha MHOXKWTE/H, a TakKe HCTI0/Ib30BaHHe TpeoOpa30BaHUi IiesTbIX
BBIDKEHUH [I/Is1 pellieHus IIMPOKOro Kpyra 3a/jau.

KonmposabHbix pabom: 2
3. OyHKIUM.

dynkups, obnacte onpeseneHus GyHKUUW. Beruriciienue 3HaueHu QyHKUMH 110 hopmyre.
I'padux ¢ynkuuu. [Ipsimasi TIpONOPIMOHA/NLHOCTE U ee rpaduK. JIMHeliHass (YHKLUS U ee
rpaduk.

OcHogHas yenb — 03HAKOMHUTh YUAIIUXCsl C BAKHEHIIUMU (DYHKIIMOHATEHBIMY TTOHATHSMU U
C rpadviKaMu MPSIMOM TIPOTIOPLIMOHAIBHOCTH U JIMHeHHO!M QyHKIMHK 00111ero Buza.



[aHHasi TeMa sB/IseTCS HayajJbHbIM STalloM B CHUCTEMaTHUeCKOW (DyHKIMOHA/IbHOU
TOJTOTOBKE yuallluxCs. 371eCb BBOJSTCS TaKue TMOHSTUs, KakK (yHKIUs, apryMeHT, 00/acTb
ornpefieienust GyHKIMM, rpaguk ¢GyHKIMHA. DyHKUMS TpPaKTyeTCsl KakK 3aBUCHMMOCTb OJHOU
repeMeHHOM OT Jpyroil. Yualiyecsi TMoJiyyaroT TiepBOe TipeZicTaBieHHe O crocobax 3aiaHust
¢yukipm. B pgaHHOW Teme HauuHaeTcss pabora Mo (OPMUPOBAHMIO Y YYAIUXCS YMeHUH
HaxOJUTh 110 (popMyJie 3HaUeHHe (PYHKLMU 10 U3BECTHOMY 3HaUEHHWIO apryMeHTa, BIMOIHATh Ty
Ke 3a7iauy 1o rpadMKy M peliath 1o rpaduKy oOpaTHYO 3azauy.

@OyHKLMOHA/IbHbIE TIOHATHUS T0/yYal0T CBOKO KOHKDETH3alLMI0 TpPU M3yUeHUU JIMHEMHOU
(GYHKUMM U ee 4aCTHOTO BH/ia — TPSIMOM IPOIMOPLMOHA/IBHOCTH. YMEHHsl CTPOWUTh U UWTaThb
rpaduky 3TUX (QYHKIMIA IMPOKO UCTIONB3YIOTCS KaK B CaMOM Kypce anreOphl, Tak U B Kypcax
reomMeTpud M ¢GU3MKU. Yyaljuecs [O/DKHbI NOHMMAaTb, Kak BAMseT 3HaK Ko3(dduiyeHTa Ha
pacrio/iokeHre B KOOpAMHATHOM TIJI0CKoCTU rpadvika GyHKimM y = kx, rae u k # 0, Kak 3aBUCUT
OT 3HaueHU k 1 b B3auMHOe pacriosiokeHue rpadukoB AByX GyHKIUM BuAa y = kx + b.

dopmurpoBaHue Bcex (YHKLMOHAIbHBIX TTOHATHIM U BEIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB,
a Takke U3yueHHe KOHKPeTHbIX (YHKLMN CONPOBOXAAIOTCS pacCMOTPeHWeM TpUMEpOB
peanbHBIX 3aBUCHMOCTEM MeXXAy BeJIWYMHaMH, UTO CIOCOOCTBYeT YCU/IeHWIO TIPUKIaZHOMN
HArpaBJIeHHOCTH Kypca anreOpsbl.

KoHumpoabHbix pabom: 1
4. Cucrembl TMHEHHBIX YPaBHeHUH C ByMs NlepeMeHHbIMHU.

Cucrema ypaBHeHHH. PelleHWe cuCTeMbl [BYX JIMHEMHBIX YpaBHEHUM C JBYMs
nepeMeHHbIMM M €ero reoMeTpyuyeckas MHTepriperaiusi. PellleHHe TEeKCTOBBIX 3aflau METOZOM
COCTaB/IEHUS CCTEM ypaBHEHUH.

OCHOBHasi yelb — O3HAKOMUTb YYaIUXCs CO CIIOCOOOM peIieHusi CHUCTeM JIMHEMHBIX
ypaBHeHUW C [ByMs TepeMeHHbIMH, BbIpaOOTaTb yMeHHe pellaTb CUCTeMbl ypaBHEHUN U
MPUMEHSITh WX MPU pellieHUU TeKCTOBBIX 3a7iau.

V3yyeHre cucTeM ypaBHEHWM pacripeienisieTcss Mexxay Kypcamu 7 U 9 knaccoB. B 7 knacce
BBO/IUTCS IOHSITHE CUCTeMbl M paCCMaTPHBAIOTCSI CUCTEMBI JIMHEMHBIX YPaBHEHHUH.

W3noxkeHne HauuHaeTcs C BBeJEHUsS TIOHATUS <«JIMHEMHOe YypaBHEHHE C JIBYMs
nepeMeHHbIMW». B cucTeMy yrpa)kHeHHI BK/IHOUAIOTCSl HeCTOXKHbIe 3a/jlaHKsl Ha pelleHue
JIMHEUHBIX YPaBHEHUH C ABYMs [lePEMEHHBIMU B LIeJIbIX YHC/IaX.

dopmupyeTcs yMeHue CTpPOUTh rpaduk ypaBHeHus a + by = ¢, rgea # 0 unu b # 0, nipu
pa3/IMUHBIX 3HaueHusix a, b, c. BBegeHue rpadryeckux o6pa3oB /jaeT BO3MOXXHOCTb HarJisiZHO
VCC/Ie[0BaTb BOIIPOC O UHWC/Ie pelIeHWM CHUCTeMBbl [BYX JIMHEMHBIX YpaBHEHWHW C [BYMs
repeMeHHBbIMU.

OcCHOBHOe MeCTO B [JaHHOH TeMe 3aHMMaeT M3yueHHe aJrOPUTMOB DeLleHHs CUCTeM [JBYX
JIMHEWHBIX ypaBHEHUM C JBYMsi IepeMeHHbIMH CITIocO0O0M TI0[ICTAaHOBKH M CIIOCOOOM CIIOXKeHHSI.
BBefeHve cucteM MoO3BOJISIET 3HAUMTENbHO PACIIMPUTb KPYr TEKCTOBBIX 3ajau, pellaeMbIX C
TIOMOILbI0 armapaTa anreOpel. [IpyMeHeHWe CHUCTeM YIIPOIIAeT TPOLieCcC TiepeBojia AaHHBIX
3a7lauu ¢ 0OBIYHOTO sI3bIKa HA SI3bIK YPaBHEHUH.

KoHumpoabHbix pabom: 1

5. IToBTOpeEHue.

OcHoeHas yYenb. TIOBTOPUTE, 3aKPeIrTh U 0000LUTh OCHOBHBIE 3HAHUS, TT0/TyUeHHbIe
B 7 Kj1acce.
KoHumpoabHbix pabom: 1
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8 kacc
1.IToBTOpEHUE

OcHoeHas yenb. [ToBTOPUTH, 3aKpenuTb W 00O0OIIUTH OCHOBHBIE 3HAHWS, TOTy4YeHHble B 7
KJiacce.
KoHumpoabHbix pabom: 1

2. PanmoHa/IbHbIE BbIpaXKeHHUsI

ParoHansHast po6b. OCHOBHOe CBOMCTBO JApoOW, cokpairieHre apobeli. ToxxgecTBeHHbIe
npeobpa3oBaHUsl palMOHANBHBIX BbIpaKeHU. DyHKIMS U ee TpaduK.
OcHoeHasi yenb — BbIpAOOTaThb yMEHWE BBIMOJHATh TOXK/ECTBEHHbIe TpeoOpa3oBaHUs
paLMOHaNbHBIX BbIDA’KEHUH.
Tak Kak [JeHCTBUSI C paljMOHaJbHBIMU JPOOSMM CYI[eCTBEHHbIM 00pa3oM OMUparTCs Ha
JeNCTBUST C MHOTOWIeHaMW, TO B Hadaje TeMbl HeOOXOJUMO TOBTOPUTH C YYaIllUMHUCS
nipeoOpa30BaHus 11e/TbIX BbIpaKEHHUH.
['maBHOe MeCTO B JJaHHOM TeMe 3aHUMAIOT a/ITOPUTMbI AeUCTBUM APOOSMH. YUaliyecs: O/DKHBI
TIOHKUMaTb, YTO CYMMY, Pa3HOCTb, POM3Be/IeHNe U YacTHOe Apobeli Bcerjja MOXKHO TPe/ICTaBUTh
B Buje apobu. IIprobperaembie B JaHHOW TeMe yMeHUS BBITIOJIHSATH C/IO’KEHWE, BbIUMTAHUE,
YMHO)XEHHE U JleJieHre Ipo0e SIB/ISFOTCS OMOPHBIMU TIpeo0pa30BaHUsaX APOOHBIX BbIpaXKEHHUH.
[MosToMy wM cnegyeT ypaenutb ocoboe BHMMaHWe. Herjesecoobpa3HO TepexoAuTb K
KOMOVMHHUPOBAHHBIM 3a/laHWsIM Ha BCe JAEWCTBUS C ApobsSMHU Mpexkae, ueM Oyy YCBOEHBI
OCHOBHbIE a/TOPUTMBI. 3aZlaHusi Ha BCe MIEHCTBUS C [JpPOOSIMU He JOJ/DKHBI OBITh H3/UIIHE
TPOMO3JKUMHU U TPyJoeMKUMH. [Ipy HaXOXKJeHWW 3HaueHU [pobeil fJaroTcs 3ajaHUs Ha
BBIUKC/IEHUS C TIOMOILbIO KambKyaTopa. Vi3yueHrie TeMbl 3aBepliiaeTcsi paCCMOTPeHHeM CBOMCTB
rpaduka pyHKUUU
KoHumpoabHbix pabom: 2
CTreneHb C He/IbIM MOKa3aTe/ieM.
CrerneHb C 1je/IbIM TTOKa3aTesieM U ee cBolicTBa. CTaHAApTHBIN BUA urcia. HauanbHble cBeieHUs
00 opraHM3aly CTaTUCTUUECKUX UCC/IeJ0BaHUH.
OcHoeHas yenb — BbIpabOTaTh yMeHUe TIPUMEHSITh CBOMCTB, CTENeHH C 1[eJIbIM TToKa3aTesieM B
BBIUMC/IEHUSIX U TpeoOpa3oBaHUsIX CHOPMUPOBATH HaualbHble MpeACTaBlIeHUs O cbope u
TPYNINUPOBKE CTaTUCTUYECKUX [JaHHbBIX, UX HAr/IsIAHOM UHTeprpeTaLuu.
B 37011 Teme dhopMyTUPYIOTCS CBOMCTBA CTeTeHH C 1ie/IbiM TToKa3aTenieM. MeTo/ loKa3aTenbCTBa
3TUX CBOMCTB IOKa3bIBAaeTCsl HA MPUMepPe YMHOXKEHHs CTelleHel C OJMHAKOBbIMHA OCHOBAHUSIMU.
[aeTcst MOHSITHE O 3aMKCy YMC/ia B CTaHAAPTHOM BUje. [IpUBOAsSTCS MprUMepbl UCTIOb30BaHUS
TaKOW 3armucy B (hH3MKe, TEXHUKe U APYTUX 00/1aCTSIX 3HAHWH.
KoumposbHbix pabom: 1

3. KBaaparHble KOpHH. [lelicTBUTe/IbHbIE UKC/Ia
[TouatTHe 00 wWppalMoHaNbHBIX uxciax. OOiue cBefeHWs O IeHCTBUTENbHBIX UMC/IaX.
KBagpatHbiii KopeHb. [ToHSITHE 0 HAXOXKIEHWU TPUOIMKeHHOTO 3HaueHHsT KBa/[pAaTHOTO KOPHSI.
CroiicTBa KBafipaTHbIX KOpHei. IIpeoOpa3oBaHus BbIpaXKeHUM, COZepXKAll[UX KBaJpaTHbIe
KopHU. PYHKIMs y =X’ , ee CBOWCTBA U rpaduK.
OcHogHasi yYelb — CHCTEMAaTU3UPOBATh CBeJeHWS O palMoHalbHBIX UWCAaX U JaThb
npe/icTaB/ieHre 00 UWppalMOHAMBHBIX UYHC/IaX, PACIIMPUB TeM CaMbIM T[IOHSTHE O YHCJIE;
BbIpabOTaTh yMeHUe BBITIO/HATL TIpeoOpa30oBaHusl BLIPAKEHWM, COZiepKallliXx KBaJpaTHbIe
KODHU.
B fmaHHOM TeMe yualiyecs MOy4yarOT HauaabHOe Tpe/icTaB/eHre O TIOHSITUU JIeHCTBUTE/bHOTO
yrcia. C 3To 1esibio 0000111at0TCsl U3BECTHBIE YUalllUMCS CBeJIeHHs O PAllMOHAIbHBIX YHC/IaX.
st BBe/ieHHUsI TIOHSATHS UPPALIMOHA/ILHOTO UKC/IAa UCIOJIb3YeTC S UHTYUTUBHO Tpe/iCTaB/eHre O
TOM, UTO KaXK/Iblii OTPe30K KMeeT AJMHY U TOTOMY KaKJOW TOUKe KOOPAMHATHOW MpsIMOU
COOTBETCTBYeT HeKOTOpoe uuc/io. [loKa3bIBaeTcs, UTO CYIeCTBYIOT TOUKH, He HMeIOII[ue
parMoHaIbHbIX abCIHCC.
[Ipu BBeleHHWH TIOHATHS KODHSI T0JIe3HO O3HAKOMUTH YUAIIUXCs C HaXOXKJeHHWeM KOpHel C

MOMOIIbIO Ka/bKY/IATOPA.
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OCHOBHOe BHUMaHUe y/ensieTcsl MOHATUI0 apu(MeTHUUecKoro KBaJpaTHOrO KOPHSI U CBOWCTBaM
apyu(pMeTUUeCKUX KBaJpaTHbIX KOpHeH. Jl0Ka3bIBalOTCsl TeOpeMbl O KOpHe W3 MpOW3Be/ileHUs U
pobwH, a TakKe TOX/eCTBa, KOTOPbIe MOJyYaloT MpYMeHeHHe B MpeoOpa30BaHUsAX BbIPAKEHHUH,
coflepKalliuX KBajipaTHble KOpHU. CrieljMarbHOe BHUMaHUe VenseTcss OCBOOOXKIEHHIO OT
WpPALMOHA/IBHOCTA B 3HaMeHaresie  ApoOW.  YMeHue mpeoOpa3oBbIBaTh  BBIPAKEHUS,
coZlepsKalljie KODHH, 4YacCTO HCII0/Ib3yeTcsl Kak B caMOM Kypce anreOpbl, Tak M B Kypcax
reoMeTpuH, anreOpbl M Hauasl aHaIM3a.
[Mpojo/mkaercsi paboTa 1O  pasBUTHIO  (DYHKLMOHA/NBHBIX —IPeJCTaB/leHUN  yualluXcsl.
PaccmarpuBatoTcst  pyHKUMS oOpaTHasi TMPOTOPLMOHANBHOCTh, €e CBOWCTBA U Tpaduk.
KoHumpoabHbix pabom: 1

4, KBappaTHbIe ypaBHeHus.
KBagpartHoe ypaBHeHMe. @opmy/ia KOpHel KBa/lpaTHOIO ypaBHeHUs. PellleHne paljiOHa/IbHBIX
ypaBHeHul. PelleHne 3ajay, NPUBOAAIIMX K KBaJpaTHbIM YpaBHEHUSM M IPOCTEMIINM
paLOHa/IbHBIM YPaBHEHUSIM.
OcHogHass yenb — BBHIPAOOTaTh yMeHHWs pellaTh KBaZIpaTHble YpaBHEHHS U TIPOCTeHIIe
paLoHa/IbHble YpaBHeHUs U NIPUMeHATh UX K PelleHUIo 3aZau.
B Hauane TeMbl NpPUBOAATCA NpPUMEPHI DelleHWs HeroO/HbIX KBaJpaTHbIX ypaBHEHWW. JTOT
MaTepuas CUCTeMaTU3upyeTcs. PaccMaTpuBaroTCsl a/IfOPUTMBI PellieHUs] HelO/IHbIX KBaJjpaTHbIX
yPaBHEHUM pa3/IMYHOIO BUJA.
OCHOBHOe BHUMaHWe C/Ie[IyeT Y/e/UTh PELIeHHI0 YpaBHeHui Bua ax” + bx + ¢ =0, rge a # 0, ¢
WCTob30BaHueM (GopMysbl KOpHeld. B fnaHHOUM TeMe yualjuecs 3HAKOMSATCS C (opmysiaMu
Buera, BbIpaKarOUMU CBA3b MeXJy KODHAMU KBaJpaTHOTO ypaBHEHUS U  ero
Ko3pPuivenTaMd. OHU UCTOMB3YIOTCS B JajbHeWIeM IIpU Jl0Ka3aTelbCTBE TeOpeMbl O
pas/io’KeHUH KBa/|paTHOrO Tpexu/ieHa Ha JIMHeHble MHOXKUTE/IH.
Yvuaiecsi OBlaZieBalOT Croco0OM pellleHHs] JPOOHBIX PAL[MOHA/BHBIX YPaBHEHUM, KOTOPBIN
COCTOUT B TOM, UTO pellleHhe TaKUX YpaBHEeHUW CBOJUTCS K pellleHUI0 COOTBETCTBYIOLIUX Lie/IbIX
yPaBHEHUM C MOC/IeAYHOIUM UCK/TFOUeHHeM IMOCTOPOHHUX KOPHEeM.
V3yuyeHne [aHHOM TeMbl [I03BOJISIET CYILIeCTBEHHO paCLIMpPUTh armnaparT ypaBHEHWH,
VICTI0JIb3YEeMBIX /IJIS1 pellleHUs] TEKCTOBBIX 3a/jau.
KoumponbHbix pabom: 2

5. IToBTOpEHue.

OcHogHas yenb. I1oBTOpHTH, 3aKpenuTb U 0OOOIIWTL OCHOBHBIE 3HaHMS, IOJyuyeHHble B 8
KJlacce.
KoHumpoabHbix pabom: 1

9 knacc

1. TloBTOpeHue
OcHogHas yenb. [T0OBTOPUTB, 3aKpeNUTh U 0000IUTh OCHOBHBIE 3HAHUS, MTO/TyYeHHbIe B 8
KJiacce.
KoumponbHbix pabom: 1

2. Hepasencrsa.

UucnoBble HepaBeHCTBA M UX CBOMCTBA. [louneHHOe C/OKeHHWe W YMHOKEHHMe UMCJIOBBIX
HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OJHOM NTePeMeHHOU U UX CUCTEMBI.

OcHoeHasi  yenb — O3HAKOMUTH yualllXCsl C IpUMeHeHue: HepaBeHCTB /IJIs1 OL|eHKU 3HaueHWH
BBIDA)KEHUH, BbIpabOTaTh yMeHHe pellaTh JIMHelHble HePaBeHCTBA C OJHOM MepeMeHHOW U UX
cuctembl. CBOMCTBa UYMCJ/IOBBIX HEPaBEHCTB COCTAB/SIOT Ty 0a3y, Ha KOTOpPOW OCHOBaHO
pellleHMe JMHEeWHbIX HepaBeHCTB C OJHOM IepeMeHHOM. T peMbl O TOUJIEHHOM C/I0XKEeHUM U
YMHO>X€HUH HepaBeHCTB HaXxO/UTh NIPYMeHeHe TP BbIIIOJTHEHWH MPOCTeNILINX yIpaKHeHUH Ha
OLIeHKY BBID&KEHWH TI0 MeTO/y TpaHul. BBoAATCS TOHATHS abCOMIOTHOW TOTPEIHOCTH U
TOYHOCTH TIpUOIIDKEHUs, OTHOCHUTE/IbHON TMOTPEeIIHOCTH. YMeHHUs] TPOBOAWTH Je[yKTHUBHBIE
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pacCy’k[ieHusl MO/y4YaroT pa3BUTHE KaK IPU [0Ka3aTe/bCTBaX yKa3aHHBIX TeOpeM, TaK U TpHU
BBITIOJTHEHUU YTIP&KHEHUM Ha [J0Ka3aTe/IbCTBa HEPABEHCTB.

B cBsA3M C pellleHreM TMHENHBIX HEPABEHCTB C OJHOU MEePEMEHHO: JaeTCs MOHATHE O YUC/IOBBIX
TIPOMEXKYTKaxX, BBOJSTCS COOTBETCTBYIOIME Ha3BaHUsI U 0003HaueHUs. PaccMoTpeHUIo cucteM
HEpPaBEeHCTB OJHOW TMepeMeHHOM TIpe/lleCcTBYeT O3HAaKOMJIEHHWe Y4YalllUuXCsl C TOHSITUSIMU
riepeceueHusi U 00be[UHEHNsI MHOXKECTB.

[Ipy pelleHMM HepaBeHCTB HCIO/b3YIOTCS CBOWCTBA PaBHOCW/IBHBIX HEPABEHCTB, KOTOpbIe
Pa3bsCHSIIOTCS Ha KOHKpeTHbIX MpuMepax. Ocoboe BHHMMaHUe CrefyeT y/eIuTb OTpaboTke
yMeHHus1 pelliaT NpOCTelillie HepaBeHCTBa BU/Ja ax > b, ax < b, ocTaHOBUBIIMCH crieliMasbHO Ha
cnydae, korga a < 0.

B sTOli Teme paccMaTpuBaeTCsl TakKe pelleHue CUCTeM JBYX JIMHEMHbIX HEpaBeHCTB C OJHOM
repeMeHHOM, B UaCTHOCTH TaKMX, KOTOPbIe 3arrcaHbl B BU/ie JBOMHBIX HEPABEHCTB.
KonmponabHbix pabom: 1

3. KeaaparuuHas ¢pyHKnus.

@ynkuus. CpoiictBa ¢yHKUMNA. KBaspaTHblid TpexuseH. Pa3nio)keHre KBaJpaTHOTO TpexusieHa
Ha MHOXKUTe/M. PYHKIMA ¥ = ax’ + bx + ¢, ee cBoiicTBa 1 rpaduk. CreneHHast QyHKIUS.
OcHoeHasi yYenb — paCIIMPUTh CBeJleHUss O CBOMCTBax (YHKLMN, 03HAKOMUTb YYall[UXCsl CO
CBOMCTBaMHU Y TpaKOM KBa/[paTUYHON (QYHKLIMU. I

B Hayase TeMbl CCTEMaTHU3UPYIOTCS CBeZleHus1 0 PyHKLUsIX. [IOBTOPSIOTCS OCHOBHBIE TIOHSTHS:
GbyHKLMS, aprymMeHT, ob1acTh onpesieneHust QyHKUWH, rpaduk. [1atoTcsi TOHATHS O BO3pacTaHUU
Y yObIBaHUM (YHKIMM, TIPOMEXYTKAaX 3HAKOIOCTOSHCTBA. TeM cambIM co3paercst 6asa s
YCBOEHHSI CBOWCTB KBaZJIpaTUUHOM U CTeNeHHOW (YHKLUMA, a TakxkKe /s JaJbHeWIIero
yriy6nenust GyHKLMOHA/IBHBIX TIPe/ICTaBIeHUH 1TPYU U3yUeHUH Kypca anreOpbl ¥ Havyasl aHamu3a.
[TogroToBUTE/NBHBIM 1IATOM K M3YYEeHHIO CBOMCTB KBaJpaTUUHOW (DYHKLMM SBJ/ISETCS  TakKe
paccMoOTpeHHe BOMpoca O KBa/ipaTHOM TpexuieHe U ero KOPHSX, BblieJleHWHd KBajpara
JIByu4/eHa U3 KBa/IpaTHOI'O Tpexy/ieHa, pa3/ioykeHWy KBaJjpaTHOI0 Tpexu/ieHa Ha MHOXXUTeJIH.
V3yueHve KBaJpaTUUHON (PYHKIMM HAUMHAETCS C PACCMOTPEHUst QYHKIMK Y = ax’, ee CBOMCTB U
ocobeHHOCTel rpaduKa, a TaKKe JPYTHUX YaCTHBIX BU/IOB KBaJPaTHUHOW (PYHKUUN — (DYHKIMIMA
y =ax>+b, y = a (x - m)’>. DOTH CBe/ieHHsI UCTIOJIb3YIOTCS MIPU U3YUeHUH CBOMCTB KBaJPaTHUYHOM
(yHKimK 06iero Buga. BaxkHo, uToObI yUalpecs MOHsIH, uyTo rpaduk GyHKIuH y = ax” + bx +
C MOXeT ObIThb MOMydeH W3 rpaduka (OYHKIMH y = ax’ C TOMOIBIO JIBYX TMapaslle/bHbIX
niepeHocoB. IIpuembl TocTpoeHusi rpadvika (GyHKIMH y = ax’ + bx + c oTpabaThiBalOTCS Ha
KOHKpeTHbIX mpuMepax. [Ipu 3TomM ocoboe BHUMaHHWe CefyeT YAeIUTb (POPMHUPOBAHHUIO Y
yUallUXCsl YMEHHsl YKa3blBaTh KOODJMHAThl BepIIMHbI Tapabosibl, ee 0Cb CUMMETPUH,
HarpaBJieHHe BeTBel rapaboJibl.

[Ipy u3yuyeHMU 3TOM TeMbl [ja/bHellllee pa3BUTHE I0JlyyaeT YMeHHe HaXOJuUTb MO rpapuky
TIPOMEXYTKHU BO3pacTaHus U yObiBaHUs (QYHKLUH, a TakKKe IMPOMEXYTKH, B KOTOPBIX (PYHKIIUS
coxpaHsieT 3HaK.

Yuainyecs: 3HaKOMSITCS CO CBOMCTBaMU CTereHHON (PyHKLMMU y = X" IPU YeTHOM U HEUeTHOM
HaTypajibHOM IIOKa3aTere 1. BBoguTca mnoHATHe KOpHA ra-il crerneHW. OHU I0JIyyarOT
TIpe/iCTaB/ieHre O HaXOXK/IeHUM 3HaueHW KOPHSI C TIOMOIIbIO KaJIbKY/IATOpa, IPUYeM BbIpaboTKa
COOTBETCTBYIOIIUX yMeHUI He TpebyeTcs..

KonmposabHbix pabom: 1

HepaBeHcTBa Cc 0HOH IepeMeHHOH!

Llenpie ypaBHeHus. [IpoOHble paijpoHa/ibHblEe ypaBHeHUs. HepaBeHCTBa BTODOMl CTerneHH C
O/IHOM TlepeMeHHOU. MeToz UHTepBaJIOB.

OcHogHas yeab — CUCTEMaTU3UPOBaTh M 000OIUTL CBeZieHUs] O PelleHUH LIebIX U JPOOHBIX
palMOHaNbHBIX YpaBHEHUM C OJHOW IepeMeHHOU, c)OpMHpOBaTh YMeHHe pellaTh HepaBeHCTBa
BUa ax” + bx + ¢ > 0 wm ax® + bx + ¢ <0, re a # 0.
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B sT0i1 Teme 3aBepiiaeTcsi M3yueHHe palOHATbHBIX YPaBHEHUM C OJHOU repeMeHHOU. B cBsa3u
C 3TUM TPOBOJIUTCS HEKOTOpOe 00001eHre U yriaybeHre cBeJileHU 00 ypaBHeHUsiX. BBojsiTcs
TIOHATHSA LeJIOT0 palMOHAJbHOIO YpaBHEHWs U €ro CTeleHU. Yyvaluecsi 3HaKOMATCH C
pellileHWeM ypaBHEHHWM TpeThel CTeleHW W YeTBepTOW CTeleHH C TOMOILIbI0 Pas3/IoKeHWs Ha
MHOXXWTE/IM U BBeJIeHUs1 BCIIOMOraTe/IbHOW INepeMeHHOM. MeTtof, pellleHHsi ypaBHeHUH IyTeM
BBe/IeHHsI BCIIOMOTaTe/IbHBIX MepeMeHHbIX Oy/ieT MIMPOKO WCITIOIb30BaThCs B JanbHelIeM npu
pelleHny TPUrOHOMEeTPUUeCKHX, T0rapu(pMUUeCcKUX U PYTUX BUJIOB YPaBHEHUH.

PacvpsitoTcsi  cBefleHMsI O PpellleHWHd JPOOHBIX Ppal[MOHAJbHBIX YDaBHEeHWM. Ywualuecs
3HAKOMSTCSI C HEKOTOPBIMU CIleliaIbHbIMY NTPUeMaMH pellleHus] TaKuX ypaBHeHHH.
®dopMHUpOBaHKe YMEHHH pelliaTh HepaBeHCTBa Buja ax” + bx + + ¢ > 0 wm ax® + bx + ¢ < O, re
a # 0, oCylecTB/IsIETCS C ONOPOM Ha CBeZleHHs1 0 rpaduKe KBaZipaTUUHON (YHKLIMU.

Yuammecs 3HaKOMSITCSI C METOJOM WHTEPBa/IOB, C TIOMOIbI0 KOTOPOTO peIlalTCs HeC/T0KHbIe
parMoHa/lIbHble HepaBeHCTBa.

4. D/eMeHTHI IPUK/IA/HON MaTeMaTHKM.

MaTtematuueckoe MojieTMpoBaHue. ITporjeHTHbIe pacueThl. [IpuOMKeHHbIe BBIUYMC/IEHUS.
OcHoBHBIE TIpaBWIa KOMOWHATOpUKU. OTHOCHTE/NbHAas YacTOTa U BEPOSITHOCTb CYYalHOTO
cobrIThsA. Kitaccrueckoe oripeiesieHre BepOSITHOCTH. Haua/ibHbIe CBe/IeHHUsI O CTaTUCTHKe.
OcHogHas ye/b — 03HAKOMUTD YUAIUXCs C TIOHSITUSMU T1ePecTaHOBKU, pa3MellleHHs], COUeTaHUsI
Y COOTBETCTBYHOIIMMH (hOpMyJiaMH AJIsi TIO/[CUeTa WX YKC/Ia; BBECTU MOHSTUS OTHOCUTETbHON
YaCTOThI ¥ BEPOSITHOCTU CJTy4YaliHOTO COOBITHSI.

V3yueHune TeMbl HAaUMHAETCsI C pelleHus 3a/lay, B KOTOPbIX TPeOyeTcsl COCTaBUTh Te WA WHbIe
KOMOWHAIIMM 3/IEMEHTOB M TIOZICUMTATh WX UYUCI0. Pa3bsCHSIeTCST KOMOMHATOPDHOE TIPaBU/IO
YMHO>KeHUsI, KOTOPOe HMCIIO/Ib3yeTCsl B Jla/ibHeMIeM MPH BbIBO/le OPMYJT [Jisl TIO[CUeTa uuc/ia
MepeCcTaHOBOK, pa3MelleHHH U coueTaHui. [Ipy W3yuyeHHWHU aHHOTO MaTepHasa HeoOXOJUMO
oOpaTUTh BHUMAaHWE VYalIUXCS Ha pas3vuuue TIOHATHN «pa3MellleHHe» U «CoueTaHWe»,
copMHpOBaTh Y HUX YMEHHe Orpe/ieNisiTh, 0 KAKOM BH/le KOMOMHALIUI WJIET peub B 3aj1aue.

B fmaHHOl Teme ydaliyiecsi 3HAKOMSITCSI C Haua/JlbHBIMUA CBeJIeHUsSIMU W3 TeOPUM BePOSITHOCTEH.
BBOgsITCA TOHATHSI  «C/IydaiiHOe COOBITHE», «OTHOCHUTE/IbHAsi YacTOTa», «BEPOSTHOCTD
CJlydyaliHOrO COOBITHsI». PaccMaTpuBarOTCS CTAaTUCTUUECKWM M KJIAaCCMUECKWM TIOAXObI K
OTIpPe/Ie/IEHUI0 BEPOSITHOCTH CJTyYalHOTO COOBITHSI. Ba)kHO 0OpaTUTh BHMMaHHE yuallldxcs Ha
TO, UTO K/ITaCCHUECKOe OTIpe/ie/ieHre BePOSITHOCTH MOXKHO IPUMEHSITh TOJILKO K TaKUM MOJIEJISIM
peasibHbIX COOBITHH, B KOTOPBIX BCE MUCXO/IbI SIBJITIOTCSI PABHOBO3MO>KHBIMHU.

KoHumpoabHbix pabom: 1

5. UmucnoBbie moc/1eA0BaTe/IbHOCTH.

UucioBble Toce0BaTelbHOCTH. AprdMeTruecKass U reoMeTpryeckas nporpeccud. ®@opmysibl
TI-TO WeHa U CyMMBI TT€PBBIX N UJI€HOB Mporpeccuu. beckoHeuHo yObIBarolasi reoMeTpudecKast
IIPOrpeccusl.

OcHogHas yenb — faTh TOHATUST 00 apuUpMeTHUeCKOW U TeOMeTPUYeCKOW IpOTpecCHsiXx Kak
YHC/IOBBIX TIOC/IE/I0BATEIEHOCTSX 0CO0O0T0 BUA.

[Ipu m3yueHrr TeMbl BBOAUTCS TOHATHE TMOC/I€0BaTEbHOCTH, Pa3bsCHSETCS CMbIC/I TepMUHA
«N-i  UjeH TI0C/Te[0BaTeNbHOCTH», BbIpaOAThIBaeTCs yMeHHe WCIOIb30BaTh WHAEKCHOe
o0o3HaueHre. ITU CBeJleHUsl HOCAT BCIIOMOTaTe/IbHbIN XapaKTep U UCIOJb3YIOTCS [Jisl U3yUeHUst
apy(MeTUYeCKOl U reOMeTpUYeCKOM MpOrpeccuil.

Pabora ¢ ¢opmysamu N-ro ujeHa ¥ CyMMbI TIepBbIX ra UJe€HOB IPOTrpeccyii, MOMUMO CBOEro
OCHOBHOTO Ha3HaueHWsi, TI03BO/IsleT HEOJHOKPATHO BO3BpalllaThbCs K  BBIYHUC/IEHUSM,
TOX/|€CTBEHHBIM TIPe00Opa30BaHUsIM, PEILIeHUIO0 YPaBHEHHI, HEPAaBEHCTB, CUCTEM.
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PaccmaTpuBaroTCs xapaKTepuCTUUecKde CBOMCTBa apuMeTHuecKon
MpOrpeccuii, 4TO TMO03BOJSIET PACLUMPUTH KPYT Tpe/jiaraeMbIx 3aZau.

KonmponabHbix pabom: 1

7. IloBTOpeHue (UTOrOBOE)

reoMeTpUUYeCcKou

OcHoeHas yenb. [ToBTOpUTH, 3aKpenmuTh U 00OOIIMTH OCHOBHBbIE 3HAHUS, IMOJyuyeHHbe B 7-9

KJlaccax.
TeMaTU4YeCKHH IUVIAH
KoinuyecTBO yacoB B
Kypc KoimuyecTBO 4acoB B roj
He/le/T10
Anrebpa 7 Knacc 3 102
Anrebpa 8 knacc 3 136
Anrebpa 9 Knacc 4 132
HUTOr0 370
No Paspen Kypca 7 KJ1acc 8 kacc )
0 A yp KJ1acc
1. Beenenue 3
1. . . o 13
JIuHeliHOe ypaBHEeHUe C OHOM repeMeHHOU
2. 51
Llenbie BeipakeHUs
3. DyHKLMU 13
4. CucTreMbl TMHENHBIX YPaBHEHUH C ABYMS 22
repeMeHHbIMU
5. 5
[ToBTOpPEHMe Kypca 7 Kiacca
5. 53
PairioHanbHbIe BhIpaXKeHUst
6. . 28
KBazipaTHble KOpHU. [leliCTBUTE/NbHBIE UKCIA
7 KBagpatHbie ypaBHeHUst 33
8. 4
[ToBTOpEHMe Kypca 8 Kiacca
8. HepaBeHcTBa 28
9. 41

KBazgpatuunasi GyHKIus
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10. N 22
OneMeHThI IPUK/IaJHOM MaTeMaTHUKU
11. 27
YucnoBble ocCIe0BaTeIbHOCTU
12. [ToBTOpEHUe U cucTeMaTH3aLMs yuyeOHOTo 6 17 10
Marepuasna
Htoro 102 136 132
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