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MoAcHUTeNnbHasa 3anncka.
[aHHaa paboyad nporpaMmmMa OpMeHTUPOBaHa Ha yyalnxcs 8 KnaccoB 1 peasin3yeTcs Ha OCHOBe CNeAyrLnX JOKYMEHTOB:
1. 3akoH P® «O6 obpasosaHuu» (cT.7, C1.32)
2. Mporpamma ans 06lLe06pa3oBaTeNbHbIX LWIKOMA, FTMMHa3nii, nuueeB: COOPHMK “IMporpammbl Ana 06uie06pa3oBaTeNibHbIX LWKOA, TMMHA3WA, NULIEEB:
MaTematuka. 5-11 kn.”/ Coct. I'.M.Ky3HeuoBa, H.I'. MuHAoK. - 3-e n3g., ctepeotun.- M. Apoda, 2002; 4-e n3g. - 2004r.
3.CTaHpapT OCHOBHOro o6Lero obpasoBaHua No MatemaTuke. //Matematuka B wkone. - 2004r,-Ne4, -c.4

4.depepanbHblii KOMNOHEHT TOCyAapCTBEHHbIN CTaHAapTa cpefHero (NoMHOro) obuwiero o6pasoBaHMsa Ha 6a30BOM YPOBHE.
5. Mporpammbl. MaTtemaTuka. 5-6 knaccel Anrebpa. 7-9 knaccbl. Anrebpa 1 Hadana matemaTmyeckoro aHanmsa. 10-11 knacchel/ aBT.-cocT. ..

3ybapesa, A.I', MopakoBuMY. - 2-e u34., ucnp. v gon.. - M.: MHemo3uHa, 2009. - 63 c.).,

6. ®efepanbHbIil NepeyveHb Y4e6HMKOB, peKOMeHAYeMbIX MUHUCTEPCTBOM 06pa3oBaHusa Poccuiickoin ®egepaumn K UCNOMb30BAHUIO B
obpa3oBaTenbHOM npouecce B 06weobpasoBaTe/ibHbIX YupexaeHnax Ha 2017-2018 yuebHbIin rog,;

7.Ba3ncHbIN y4yebHblit NnaH 06Le06pa3oBaTelbHOr0 yupexaeHus PP, yTBepxaeHHbI npukazom MuHobpasoBaHus P® Nel312 ot 09.03.2004r.;
8.TpeboBaHMA K OCHaleHM0 06pa3oBaTe/IbHOro Npouecca B COOTBETCTBUN C COAepXKaTe/IbHbIM HaMoONHEHWEM YUYebHbIX NpeaMeTOB (eaepanbHOro
KOMMOHEHTa rocyapcTBEHHOro 06pa3oBaTe/ibHOro cTaHgapTa.

9. 'vrneHnyeckne TpeboBaHMA K ycnoBMAM 00yyeHns B 06weo6pasoBaTesibHbIX yupexaeHnax (CaHnTapHO-annAeMMoN0rnyeckne npasuna n
HopMaTmBbl CaHlMunH 2.4.2.1178-02)

Ob6ulas xapakTepucTmka y4yebHOro npegmeTta

LLIkonbHOe o6pa3oBaHMe B COBPEMEHHbIX YCNOBUAX MPU3BaHO o6ecneynTb (PYHKUMOHANbHYI TFPamMOTHOCTb WM COLManbHYH agantauuio
00yvarLLMXcA Ha OCHOBE MPUOGPETEHUA UMW KOMMETEHTHOCTHOrO OMbiTa B chepe yyeHUs, NO3HaHWUA, NPoeccMoHanbHoO -TPYA0BOro BbI6Opa,
NNYHOCTHOTO PasBUTUSA, LEHHOCTHbIX OpUEeHTauuin u CMbICIOTBOpPYECTBA. ITO npegonpegenseT HanpaBNeHHOCTb Ueneli 00y4vyeHUs Ha
(hopMmmMpoBaHMe KOMMETEHTHON NMYHOCTU, CMOCOOGHOW K XWU3HEAesATeNbHOCTW WM camMoOnpefeneHnt0 B MHGPOPMaLMOHHOM 06uLecTBe, ACHO
npeacTaBnsAtoLWLein CBOM NOTEHLMAbHbIE BO3MOXHOCTU, PeCYpPCbl U CNOCOOLI peann3aunm BblI6PaHHOI0 XXNU3HEHHOTO NYTH.

Kypc matemaTukm B 8 Knacce CKNagblBaeTCA W3 CAeayroulimx COAepXXaTeNbHbIX KOMMOHEHTOB: apudmeTuka (Ha ypokax MOBTOPEHUA W
0606uLeHNSs); anrebpa; reoMeTpusi; aNeMeHTbl KOMOWHATOPUKK, TEOPUN BEPOSSTHOCTEN, CTATUCTUKN W NOTUKN. B CBOE COBOKYMHOCTM OHM
oTpaXKatoT 6oratblii ONbIT 00y4YeHUA mMaTeMaTMKe B Halleli cTpaHe, YUYMTbIBalOT COBPEMEHHbIE TEHAEHLMM OTEYECTBEHHON M 3apyOeXxXHON LIKOMbl U
NO3BONSAKT peann3oBaTb NOCTaB/IeHHbIe Nepes WKOMbHbIM 06pa3oBaHMEM Lenn Ha MHPOPMALMOHHO EMKOM U MPaKTUYecKy 3Ha4nMOM maTepuane. dTu
cofepXaTtenbHble KOMMOHEHTbI, pa3BMBasfCb Ha MPOTSHKEHUW BCeX NeT 006y4yeHMs, eCcTeCTBeHHbIM 06pa3om nepensieTaldTCa M B3aMMOAENCTBYIOT B
y4ebHbIX Kypcax.

Kypc matemaTuUKyM XapakTepusyeTcs MOBbILUEHWEM TEOPEeTUYECKOro YPOBHA 00YyYeHUS, NOCTENEHHbIM YCUIEHUEM PO TEOPETUYECKUX 06006 eHNA 1
0e0YKTUBHBIX 3akMtoyeHUin. MpuknagHas HanpaBneHHOCTb Kypca ob6ecrneymBaeTcsi CUCTeMaTM4YeCKMM obpalieHMeM K npuMepamM, packpbiBatoLiMM
BO3MOXXHOCTMW NPUMEHEHNA MATEMATUKN K N3YUYEHUIO AEACTBUTENbHOCTM M PELLEHMI0 NPaKTUYeCcKnx 3atau.

ApudmeTrnKa npmusBaHa cnoco6CcTBOBaTb NMPMOOGPETEHUD MPAKTUYECKUX HABbIKOB, HEOOXOAUMbBIX A8 NOBCEAHEBHON XXM3HW. OHa CNyXUT 6a3oi Ans
BCEro fJanbHelnLero n3yyeHns matemaTuku, Cnoco6CTBYET NOrMYeCKOMY PasBUTUO U (DOPMUPOBAHUIO YMEHUS MONb30BATLCA aNropuTmMamum.

Anrebpa HaueneHa Ha (popMupoBaHME MaTeMaTU4YeCKOro annapata AN18 peleHus 3agad M3 MaTemaTUKW, CMEXHbIX NpPeaMeToB, OKpYXXatoLei
peanbHOCTU. FA3blK anrebpbl NOAYEPKMBAET 3HAYEHME MaTeMaTUKU KakK fA3blka A8 MOCTPOEeHUs MaTemMaTUyecKuX Mofesnieli, MpPoLeccoB U SBAEHUN



peanbHOro mupa. OAHOM M3 OCHOBHbIX 3afay U3yyeHus anrebpbl ABNAETCA pa3BUTHE anropuUTMUYECKOT0 MbILUIEHUS, HEOOXO0AMMOrO, B YaCTHOCTK, A/1f
OCBOEHMSA Kypca WH(pOpMaTUKW; OBNafleHWe HaBblKaMu [efyKTUBHbIX paccyxieHuil. [peobpa3oBaHue CUMBONNYECKMX (OPM BHOCUT CBOM
cneuundgunyecknii BKnagL B pasBUTUe BOOOGPaXKeHMS, CNOCOOGHOCTEN K maTemMaTU4eCcKoOMy TBOpYecTBY. [ipyroi BaXKHOW 3ajauveilt U3yuvyeHus anrebpol
ABNIAETCA NOMyYeHMe LIKOMbHUKAMU KOHKPETHbIX 3HAaHWUI 0 (DYHKLUMAX KaK BaXKHeilel MaTeMaTMyeckoin mogenu ANnf onucaHus U uccnefoBaHus
pasHoo6pa3HbIX MNpoLeccoB (PaBHOMEPHbIX, PaBHOYCKOPEHHbIX, 3KCMOHEHLMaNbHbIX, MEpPUOAMYecKUX W [Ap.), 419 (DOPMUPOBaHUA Y yuvallnxcs
npeacTaBAeHUn 0 PO MaTeMaTUKN B PasBUTUN LUBUN3ALUN U KYNbTYPbI.

Lienbto n3yyeHus Kypca anrebpbl 8 Knacca ABnseTcs pa3BUTMUE BbIYUCIUTENbHBIX U (HOPMa/ibHO - OMepaTUBHbIX afirebpanyeckux yMeHWUn [o
YPOBHS, MO3BONIAIOLLErO YBEPEHHO UCMO/b30BATb UX NPU PeLUeHNN 3a4a4 MaTeMaTuKn U CMeXHbIX MpeiMeToB, YCBOEHWe annapara ypaBHeHUI ©
HepaBeHCTB KaK OCHOBHOIO CpefcTBa MaTeEMaTMYeCKOro MoZe/IMpoBaHUA MPUKNaAHbIX 3aja4, ocyLiecTBieHne (DYHKLUUOHANbHON NOATOTOBKY
LUIKO/IbHNKOB.

Lpyroin BaxHOW 3agaveil m3yyeHus anrebpbl ABASETCA MNOMyYEHME LWKOMbHUKAMW KOHKPETHbIX 3HaHUW 0 (YHKUUSAX KaK BaXKHeWLew
mMaTemMaTU4eCKOW MoZenu [Ans OnucaHus W WUCCnefoBaHUs pasHOobpasHbiX MpoueccoB (pPaBHOMEPHbLIX, PAaBHOYCKOPEHHbIX, 3KCMOHeHUMaNbHbIX,
nepuoanYecKnx n ap.), 4na GopMmUpoBaHus NpeacTaBieHUiA 0 PO MaTeMaTUKU B pasBUTUM LUBUIN3ALUN U KYNbTYPbI.

dNleMeHTbl TOTUKN, KOMBUHATOPUKKU, CTAaTUCTUKN U TEOPUM BEPOATHOCTEN CTAHOBATCHA 0653aTeNbHbIM KOMMOHEHTOM LUKONbHOT0 06pa3oBaHus,
YCUNMNBAKOLW MM ero npuKnagHoe n NpakTUYecKoe 3HayeHne. JTOT MaTepuan HeobXoAuM AN (OPMUPOBAHUA (DYHKLUOHANbHOW FPaMOTHOCTU - YMeHWiA
BOCMPMHMMATb W aHanu3npoBaTb WMHMOPMaUWUo, NPeLCTaBNEHHYI0 B pPa3finyHbIX (hopMax, MOHMMaTb BEPOATHOCTHbIA XapakKTep MHOTMX peasbHbIX
3aBMCUMOCTEN, MNPOU3BOAWUTL MpOCTelilne BEPOATHOCTHbIe pacyeTbl. W3yyeHMe OCHOB KOMOWHATOPUKM MO3BOMNT YyyallemMyCs OCYLLeCcTBAATb
paccMOTpeHMe criyyaes, nepebop M MOACYET YMcna BapuMaHTOB, B TOM YKUC/e M NPOCTENLINX MPUKAAAHbIX 3adad. [pu u3yyeHun cTaTUCTUKN U TeOpUn
BEpOATHOCTe oborawjatoTca NpeAcTaBfeHUs 0 COBPeMeHHOM KapTuHe MMpa U MeTofax ero uccnefoBaHus, GOpMUpyeTcs NoHMMaHue ponu CTaTUCTUKK
KaK MCTOYHMKA COLMaNbHO 3HAYMMOM MH(OPMaL MK 1 3aKNafblBAIOTCA OCHOBbI BEPOSATHOCTHOIO MbILLU/IEHUS.

Kypc anrebpbl NOCTPOEH B COOTBETCTBMM C TPAAULUOHHBIMU COAEPXaTe/IbHO-MeTOANYECKUMU IMHUSAMUN: YACOBOW, (DYHKLMOHA/IbHOW,
anropMTMMUYECKON, ypaBHEHU N HEpPaBeHCTB, anrebpanyecknx npeodpasoBaHuUi.

OfHOI 13 rnaBHbIX 0CO6eHHOCTEN Kypca anrebpbl ABNAETCA TO, YTO B HEM peasin3yeTcs B3avMOCBA3b MPUHLMMOB HAyYHOCTW U JOCTYMNHOCTU U
yaensetca ocoboe BHMMaHMe 06ecnevyeHno NPOYHOro YCBOEHNS OCHOB MaTeMaTUYeCKMX 3HaHUI BCEMM y4YalMMUCA.

OC06eHHOCTbIO Kypca ABNAETCA TaKXKe ero npaktuyeckas HarnpaBneHHOCTb, KOTOpas CAY>XWUT CTUMYJ/IOM pPa3BUTUA Y yyalluxcs nHTepeca K anrebpe,
a TaKXxe OCHOBHOM A8 (hOPMUPOBAHMA OCO3HAHHBIX MaTeMaTUYECKUX HABbIKOB U YMEHWIA.

«/peonornsa» OCHOBHOIMO Kypca anrebpbl fenaeT ero opraHMYecKMM MPOLOSKEHUEM U 0000 eHMEM Kypca apuMeTuKun. LleHTpanbHOe NOHATUE
3TOr0 Kypca - MOHATWE YMCna - pasBMBaeTCs M pacllmMpsaeTcs OT pauMoHanbHOro 40 AeMCTBUTENIbHOr0. Y CBOEHME anrebpbl OCyLeCTBAAETCSA YCNeLWHO,
ec/iv U3y4YeHne TeOpeTMYeCKOro maTeprana NpoxXoAuT B NpoLecce pelleHuns 3agady. ATUM LOCTUTaeTCA OCMbIC/IEHHOCTb U MPOYHOCTb 3HAHWIA yyalyMxcs.

Bonbwoe KOMMYECTBO pa3HOO6pasHbIX 3ajay Ha NpuMeHeHue anrebpbl B reomMeTpuu, (QU3MKe, TeXHWKe W T.4. MOMOraeT ydvawmumcs MNOHATb
NpPaKTUYecKyto HeobXo4NMOCTb U3YUYeHUs anrebpobl.

B xoge npenogasaHua anrebpbl B 8 knacce, paboTbl HaZ (hOPMUPOBAHMEM Y YUaLLUXCS YHUBEPCaNbHbIX Y4ebHbIX AeNCTBUI cneayeT obpawiathb

BHMMaHMe Ha TO, YTOBbl OHW OBNaZieBann YMeHUAMU 06LLey4YeOHOro XapakTepa, pa3Hoo6pasHbIMK CnocobaMu AesTeNbHOCTM, NPUOGpPeTant onbIT:

* NIAHNPOBAHUS M OCYLL,ECTBNEHUS aNITOPUTMMNYECKON AeATENbHOCTU, BbINOMHEHMA 3alaHHbIX U KOHCTPYMPOBAHMWSA HOBbLIX aNrOpMTMOB;

* pelleHna pa3HOO6pa3HbIX KNaccoB 3a4ay 13 pasNyHbIX pas3fenioB Kypca, B TOM Yucie 3afad, TpebyLwmnx novcka Nyt u cnocoboBs peLleHuns;
* NCCNel0BATENbCKOM AeATENbHOCTU, Pa3BMTUA Uiel, NPOBeAEHMNS 3KCMePUMEHTOB, 06001 EHNS, MOCTAHOBKM

“ GOopMyNMpPOBaHNA HOBbIX 3a4ay;



* ACHOr0, TOYHOrO, rPamOTHOrO M3/I0XKEHWA CBOUX MbIC/IEl B YCTHOMW W MUCbMEHHOW (hOpMe, WUCMOJb30BaHUS Pa3/IMUHbIX A3bIKOB MaTemMaTuKu
(cnoBecHoro, CMMBOIMYECKOTO, rpaduyeckoro), cBo60AHOrO rnepexofa ¢ OLHOr0 A3blKa Ha APYroi AN UANCTpauuu, UHTepnpeTauun, aprymeHTaumnm
1 [OKa3aTenbCTBa,;

* NPOBEAEHUS AOKa3aTeNbHbIX PACCYXXAEHWNIA, apryMeHTaLun, BblBMXEHUS TMNOTE3 N X 060CHOBAHUS;

* MOMICKa, CUCTemMaTM3aunmn, aHanmnsa n Knaccupukaunm nHopmaLn, NCnosib3oBaHUA pa3Hoo6pasHbIX

NH(OPMALMOHHBLIX UCTOYHUKOB, BK/IHOYAA YHEOHYI U CNPaBOYHYHO NUTepaTypy, COBPeMeHHble MH(NOPMALMOHHbIE TEXHOMOTUN.

MecTto npegmeta B 6a3CHOM yYebHOM MnaHe.

CornacHo ®egepanbHoMy 6asucHOMY yyeb6HOMY nnaHy Ans o6pa3oBaTeflbHbIX YupexAeHuin Poccuiickoin ®egepaummn gns 0653aTenbHOro M3y4veHus
anre6pbl Ha aTane OCHOBHOrO 06lLero o6pasoBaHusl 0TBOAMTCA He MeHee 120 yacoB U3 pacyeTa 3 yaca B Heflento B 1 nonyroamm n 4 yaca B HeAento BO
2 nonyroguu. .

Llenn n 3agayun nsydyeHus anrebpol

Ha ocHoBaHuK Tpe6OBaHVII7I [TocypapCcTBEHHOTO 06pa308aTeanoro CTaHOapTa B coAep>XaHWW npeanosiaraeTca peann3oBaTb aKTyas/lbHbIE B
HacTosLllee BpemMs KOMMNETEHTHOCTHbI, IMYHOCTHO OpMGHTMDOBaHHbIVI, ,U,eﬂTeﬂbHOCTHbIVI noaxonbl, KOTOPblE ONpeaenarT 3agadin 06y‘—IeHVIFIZ

e BblpaboTaTb YMeHVE BbINOMHATL TOX/AECTBEHHbIE NPe06pa30BaHNsa paLMoHanbHbIX BblpaXKeHNIA.

e PacwwupuTb Knacc (yHKUWIA, CBOWCTBA M rpatiMku KOTOPbIX WM3BECTHbI Y4alWMMCS; NPOLO/MIKWUTL (HOPMUPOBaHME MNPEACTABNEHUA O TaKux
(hyHAAMEHTaNbHbIX MOHATMAX MaTeMaTWKWM, KakKUMKU SBAAIOTCA MOHATUA  (DYHKUMW, €€ 06nacTu OnpefeneHns, OrpaHUYEHHOCTK.
HenpepbIBHOCTW, HaW6O/bLIETO Y HAMMEHbLLEr0 3HAYEHWIA Ha 3alaHHOM MPOMEXYTKE.

* BblpaboTatb yMeHMe BbINOMIHATL HECNOXHble NPeob6pa3oBaHUSA BblIPXKEHUN, COAepXalUX KBAAPATHbIA KOPEHb, WU3YYUTb HOBYH (YHKLUIO
y =naTX.

* HaBecTu onpegenéHHblii NOPAAOK B NPeACTaBeHNUAX yYaluxca 0 4eNCTBUTENbHbIX (PaLvOHaNbHbIX U MpPaLnOHanbHbIX) Yncnax

* BblpaboTatb yMeHVe BbINONHATL AeNCTBUSA Haj CTENEHAMMU C NHO6LIMU LiefibIMU NOKa3aTensamu.

* BblpaboTatb yMeHuWs pelwlaTb KBafpaTHble YPaBHEHUSA N ypaBHEHWA, CBOAALLMECA K KBAAPATHbLIM, M NPUMEHATbL UX NPY peLLueHnn 3amau.

* BblpaboTatb yMeHMA pellaTb NUMHENHble U KBafjpaTHble HepaBeHCTBAa C OHOW NepeMeHHOW; NMO3HAKOMMUTbLCA CO CBOMCTBAMW MOHOTOHHOCTM
YHKUMNY;

e copmMupoBaTb MPaKTUYECKMNEe HABbIKU BbINOMIHEHUSA YCTHbIX, MUCbMEHHbIX, UHCTPYMEHTaNbHbIX BbIYUCIEHWI, Pa3BUTb BbIYUCIUTE/bHYIO
KYNnbTypy;

* 0BflageTb CMMBOIMYECKMM A3bIKOM anrebpbl, BbipaboTatb (hopmMasibHO-0MepaTUBHbIE anrebpanyeckne yMEHUA N HAYYUTbCA NPUMEHATb UX K
peLleHnto MaTeMaTUYECKUX N HeMaTemMaTUYeCKMX 3afay;

*  U3Y4uUTb CBOWCTBA U rpadiMKmM 3NeMEeHTapHbIX PYHKLUWWA, HAYUYUTbCA UCMO/b30BaTb PYHKLUNOHANBHO-Tpanyeckue npeacrTaBieHns ANg onmcaHus
1 aHann3a peasnbHblX 3aBUCUMOCTEN;

*  pasBUTb /IOFMYECKOe MbILLNEHNE N peYb — YMEHUSA NOTUYECKU 060CHOBbLIBATb CYX/AEHWSA, NPOBOAUTbL HECNOXHbIe CMCTemMaTU3aummn, NPpUBOANTb
NPUMepbl U KOHTPNPUMEPbI, UCMNO/b30BaTb Pa3/IMYHbIE A3bIKM MATEMATUKK (CIOBECHbIN, CUMBOMIMYECKNIA, rpainyecknii) Ana UNNKCTpaLnu,
WHTepnpeTawuuu, aprymeHTauum n fokasaTe/bCTBa;

* copmMmumpoBaTb NpeAcTaBreHns 06 N3yyaemblX MOHATUAX U METOAAX KaK BaXHenLWmnx cpefcTBax MaTeMaTU4eCKoro MoLeNMpoBaHna peasbHbiX
NPoLEeCCOB N ABNEHNIA.



O6yueHne maTeMaThKe B OCHOBHOMW LUKOJIE HanpaBieHO Ha AOCTUXEHMWE CefYoWmnX Lenen:

* O0BflafjleHNe MaTeMaTUYeCKUMWN 3HAHUAMWU U YMEHUAMWU, HEeoO6XOAMMbIMW ANA MPOAO/HKEHWA O00yYeHMA B CTapluei LWKOMe WA  WHbIX

06wWeo6pa3oBaTe/ibHbIX YUPEXKAEHNUAX, N3YHEHUSA CMEXHbBIX ANCLUNANH, NPUMEHEHUA B MOBCEAHEBHOW XN3HU;

* cO3JaHne pyHAameHTa aas MaTeMaTMyecKoro pasBuTuns, (GOPMMpPOBaHNA MEXAHW3MOB MbILUMIEHNS, XapaKTepHbIX AN MaTeEMaTUYeCKON AesATeNbHOCTH.
MpeAMeTHble pe3ynbTaThbl:

1) 0CO3HaHMWe 3Ha4YeHMs maTeMaTUKK AN NOBCEAHEBHOM XMU3HW YeN0BeKa,;

2) npeAcTaBneHMe O MaTeMaTU4eCKOM Hayke Kak cepe matemMaTU4ecKOW AeATeNbHOCTM, 06 3aTanax e€ pa3BUTUSA, O e€ 3HAYMMOCTU AN pPasBUTUSA

LuuBuansaynu;

3) pasBuTUE yMeHuli paboTaTb C y4e6HbIM MaTeMaTUYeCKMM TEKCTOM (aHanu3npoBaTb, M3BNEKaTb HEOOXOAUMYH MH(OPMaLMI0), TOYHO U FPamMOTHO

BblpaXXaTb CBOW MbIC/IN C MPUMEHEHWEM MaTEMaTUYECKON TEPMUHONOTMN U CUMBOSIMKN, MPOBOAUTL Knaccuukaumm, normnyeckne 060CHOBaHuUS;

4) BnageHue 6a30BbIM MNOHATUINHbLIM annapaToM MO OCHOBHbLIM pa3fgenam COAepXaHus;

5) cucTeMaTnyeckme 3HaHUA 0 PYHKLUAX U UX CBOMCTBAX;

6) nNpaKTUYeCcKM 3HaYMMble MaTeMaTUyeCKMe YMEHUS W HaBblKW, WX MNPUMEHEHWE K PeLeHM0 MaTeMaTU4YeCcKUX W HemaTeMaTu4yeckux 3afad

npegnonararoLee yMeHuUs:

*  BbIMOMHATb BbIYNCNEHUSA C AEeACTBUTENbHBIMU YCNAMMU;

*  pelaTb YpaBHEHMWA, HEPABEHCTBA, CUCTEMbl YPaBHEHUI N HEPABEHCTB;

*  pelaTb TEKCTOBbIE 3aa4u apupmMeTUYeCKUM Cnocobom, C MOMOLLbIO COCTaB/IeHUS U PeLleHNs YPaBHEHWNA, CUCTEM YPaBHEHWUIA N HEPABEHCTB;

*  1CMNO/Nb30BaTb afirebpanyecknin A3blK 418 oNUcaHns NpeimMeTOB OKPYXaloLWero Mupa 1 co3gaHnsa COOTBETCTBYHOLWMX MaTEMATUYECKUX MOAeNen;

* [MpOBEPUTb MNPaKTUYECKMe pacyéTbl: BbIYUCIEHUA C MPOLEHTAMW, BbIYUCAEHUS C YUCNOBbIMW MOC/EL0BATE/IbHOCTAMU, BbIYUCIEHUA

CTaTUCTUYECKNX XapaKTepUCTUK, BbIMOAHEHWNE NPUBIVIKEHHbBIX BbIYNCNEHWA;

*  BbIMONHATb TOXAECTBEHHbIE MPe06pa3oBaHNs paLMOHanbHbIX BblpaXXeHNIA;

*  BbIMONHATL OMepaLnn Haf MHOXECTBaMU;

* nccnegoBatb PYHKUUM U CTPOUTL MX Tpadinku;

*  yuTaTb M UCNONb30BaTb MHOPMaLMIO, NPeACTaBNEeHHYO B BUAE Tabnuubl, gnarpaMmmbl (CT0N164aTON MAK KPYTrOBOiA);

e pewaTb NpocTeiiine KOM6MHATOPHbIE 3afaun.



OCHOBHOE CO/flepXXaHue 13yuyaemoro Kypca

Anrebpanyeckue gpobu: (21 u.)

MoHsaTue anrebpanyeckoin Apobu. OCHOBHOe CBOMCTBO anrebpanyeckoi gpobu. CokpalieHue anrebpanyecknx gpobeii. CnoxeHue n BblYnTaHne
anrebpanyeckmx gpobein. Y MHOXeHUe v geneHne anrebpanyeckux gpobeii. BossegeHune anrebpanyeckoin apobu B cTeneHb. PaynoHanbHoe
BblpaXKeHune. PaunoHanbHoe ypaBHeHMe. PelleHne pauoHaibHbIX ypaBHeHU (nepsble npeacTaBfieHns). CTeneHb ¢ OTpULATENbHBIM LeflbIM
nokasatenem.

®yHKLUMA y = y[x CBONCTBA KBagpaTHOro KopHs (17 u4.)

PauynoHanbHble yncna. MoHATME KBaapaTHOTO KOPHSA 13 HEOTPULATENIbHOTO YKcna. VippaynoHanbHble yncna. MHOXeCTBO AeACTBUTENbHbIX YNCEN.
®YHKUMS y = y[x ee CBOWCTBA M rpadimk. BbinyKnocTb GyHKUMKU. O6nacTb 3HaYeHnit (yHKuuKU. CBOICTBA KBaApaTHbIX KOpHEN. Mpeobpa3oBaHue
BbIPXXEHUIA, COAEPXKaLLMX onepauno U3BeUYeHUs KBaapaTHOro KopHs. OCBOBOXAEHME OT MPPaLMOHaNbHOCTM B 3HaMeHaTene Apobu. Moaynb aeii-

CTBUTENLHOrO uncna. pa@uk PyHkuum y = |x|. ®opmyna y/x2 = [X|

k
KBagpatnyHas QyHKUUA. PYHKUMNSA y =— (244.)
X

k
®dyHKUMA y =ax , ee rpaguk, cBoicTBa. PYHKUMA y = — CBOWCTBA, rpaguk. Mmnep6ona. Acumntota. MocTpoeHue rpadukos QyHkuuniny =f(x + 1),y
X

=f(x) + T,y =f(x + 1) + T,y = -f(x) no n3BecTHomy rpadpuky QyHkuumny =f(x). KBagpatHblii TpexuneH. KBagpatnuHaa (yHKLMS, ee CBOWCTBA U
rpauk. NMoHATME OrpaHUYeHHOM (PYHKLUMMW. TTOCTpOeHUe M YTeHWe rpaduKoB KYCOUHbIX (DYHKLMWIA, COCTaBNEHHbIX U3 PYHKUMA y = C, y = KX + T,

y = X y =ax2+bx +c, y =y[x [paduueckoe peieHne KBaapaTHbIX yPaBHEHNIA.

KBagpaTHble ypaBHeHUd (26 4.)

KBagpaTHoe ypaBHeHue. [NpuBeseHHOe (HenpuBeLeHHOe) KBapaTHOE ypaBHeHMe. [1onHoe (HenosiHoe) KBajpaTHoe ypaBHeHue. KopeHb KBaApaTHOro
ypaBHeHUA. PelleHne KBaApaTHOro ypaBHEHNA METOLOM Pa3fioXeHUs Ha MHOXWUTeNN, METOL0M BblAeNeHMa MNONHOMO KBagpaTa. OVCKPUMUHAHT.
®opmyibl KOPHEN KBaapaTHOr0 ypaBHEHWS. ANropuTM peLleHuns paunoHanbHOro ypasHeHus. bukeagpaTHoe ypaBHeHne. MeTo[ BBELEHWUS HOBOM
nepemMeHHON. PaLnoHanbHble ypaBHEHUS Kak MaTeMaTuyecKne MOLENN peasibHbIX CUTyaUunii. YacTHble cnyyanm  (OpMyNbl  KOpHEN  KBajpaTHOro
ypaBHeHusA. Teopema BueTa. Pa3noxeHue KBagpaTHOro Tpexuy/seHa Ha /IMHeNHble MHOXWUTeNW. VppaunoHanbHoe ypaBHeHue. MeTojg BO3BeAeHUs B
KBagparT.

HepaBeHcTBa (204.)

CBOICTBAa YMUC/OBbIX HepaBeHCTB. HepaBeHCTBO C MepeMeHHOW. PelleHWe HepaBeHCTB C MepeMeHHOW. JIMHeilHOe HepaBeHCTBO. PaBHOCUJIbHbIE
HepaBeHCTBa. PaBHOCWU/IbHOe Npeobpa3oBaHe HepaBeHCTBa. KBagpaTHOe HepaBeHCTBO. ANTOPUTM  pelleHUd  KBaApaTHOr0  HepaBeHCTBa.
BospacTatowwas ¢yHKUus. Y6biBarowas (yHKUuus. NccnegoBaHne (yHKLUMIA HA MOHOTOHHOCTb (C MCMONb30BaHMEM CBOWCTB YMC/I0BbIX HEPaBEHCTB).
MpU6AMKEHHbIE 3HAYEHNS AEWCTBUTENbHbIX YNCEN, MOTPELIHOCTb NPUBANXKEHNS, NPUOANXKEHNE MO HEAOCTATKY M M30bITKY. CTaHAAPTHbIA BUA YnCna.
O6ob6uiatouiee nosTopeHue (12 4.)
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CopepxaHue yuyebHOro
maTepuana

[MhaBa 1
PauunoHanbHble Apobu. OCHOBHbIE MOHATUS.
OCHOBHOE CBOWCTBO pauMoHanbHOW Apobu

CnoXKeHune 1 BbluMTaHUE paLnoHanbHbIX Apo6ei ¢
OAMHAKOBLIMW 3HAMeHaTeNs MU

CnoxeHne n BblYUTaHME paynoHalibHbIX ,qpo6e|‘/'|
C pa3HbIMWN 3HaMeHaTenaAMn

KoHTponbHasa paboTta Ne 1

YMHOXeHNe 1 aeneHne paunoHanbHbIX Apo6ei.
Bo3BeaeHue paumoHanbHOW 4pobu B CTeneHb

ToX[aecTBeHHble Npeobpa3oBaHMs paunoHaIbHbIX
BblpaXKeHU

PaBHOCU/IbHbIE ypaBHeHNA. PaunoHanbHble
ypaBHeHUNS

KoHTponbHas paboTa Ne 2

CTeneHb C OTpMLATENbHbIM LieNbIM NOKa3aTeNnem

TemaTnyeckoe nnaHnUpoBaHue

Kon-
BO
4yacoB

PayunoHanbHble Bblpa>XeHNA

1
2

XapaKTepucTuMKa OCHOBHbIX BUAOB AeATE/NIbHOCTW yYeHUKa
(Ha ypoBHe y4yebHbIX LeNCTBUIA)

21 vac

PacnosHaBaThb Lenble paLyoHabHble BbIpaXXeHNSs, APOOHbIE paLyOHa/IbHbIE BbIPaXKEHNS,
NPUBOAUTL NPUMEPbI TaKUX BbIPKEHUN.

dopmynnpoBaTb:

onpefeneHns: paLMoHaIbHOrO BbIPXKEHWS, 4ONYCTUMbIX 3HAYEHWIA NepeMeHHOI,
TOXAECTBEHHO PaBHbIX BbIPKEHWUIA, TOXAECTBA, PaBHOCU/IbHLIX YPaBHEHWIA,
paLMOHaNbLHOMO YpaBHEHUS, CTEMEHW C HY/IEBbIM MOKa3aTesieM, CTeMeHN C LebIM
oTpULaTeNlbHbIM MOKasaTeneM, CTaHAapTHOMO BUAa Ym1cnia, 06paTHoN
MPOMopLYOHANBLHOCTH;

CBOICTBA: OCHOBHOE CBOWCTBO paLMOHa/IbHOW Ap06y, CBOMCTBA CTENEHN C Lie/bIM
rnokKasatesieM, ypaBHeHWIA;

npasuna: CNOXEHWS, BbIYMTaHWSA, YMHOXEHUS, fenieHns 4pobeld, BO3BeAeHNs 4pobu B
CTeneHb;

YCNOBWE paBeHCTBa Apo6um Hy .

JloKasblBaTb CBOMCTBA CTEMEHN C Lie/IbIM MOKa3aTesieM.

OnucbIBaThb rpauyecknii MeTo[, peLLeHNs YPaBHEHWI C O|HO NepeMeHHOIA.
MPUMEHATbL OCHOBHOE CBOMCTBO paLOHaIbHON Apo6u Ans COKpaLLeHns

1 npeobpa3oBaHus apobeit. MpruBoanTbL APO6M K HOBOMY (06LLEMY) 3HAMEHATENHO.
HaxoguTb cymmy, pasHOCTb, NPOU3BEAEHME U YacTHOe Apo6eld. BbinonHATL
TOXAECTBEHHbIE NPeobpa3oBaHns paLMOHa/IbHbIX BbIPKEHNIA.

PelwaTb ypaBHeHUS C NEPEMEHHO B 3HaMeHaTesne Apoou.

MpUMeHATb CBOICTBA CTENEHN C LieNbIM NoKasaTesiem A1 Npeobpa3oBaHNs BbIPKEHUNA.
3anncbiBaTb YyMcna B CTaHLAPTHOM Buje

YMeTb:peLlaTb OCHOBHbIe TWMbI 3aAa4 Kypca 7 Kiacca
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CopepxaHue yuyebHOro

XapakTepucTUKa OCHOBHbIX BUAOB [eATENIbHOCTU YYeHUKa

MaTepuana Kon- (Ha ypOBHe yue6HbIX AeiicTBuIA)
BO
4yacoB
naBa 2. PyHKUNSA y =yfx . CBONCTBA KBaAPaTHOIO KOPHA. 17 yacos
PauvoHanbHble yncna 1 OnucbIBaTb: NOHATVE MHOXECTBA, 3/leMEHTA MHOXECTBA, CrOCO0bI 3ajaHNA MHOXECTB;
MHOXeCTBO HaTypasibHbIX YNCESI, MHOXECTBO LIe/IbIX YMNCET, MHOXECTBO paLMOHa/IbHBIX
umncen, MHOXeCTBO [eNCTBUTENbHbIX YNCEN U CBA3W MEXAY 3TUMMW YACNIOBbIMU
MoHATE KBAAPATHOIO KOPHA U3 HEOTpULaTebHO- 2 MHOXECTBaMU; CBSi3b MeX Y 6eCKOHEYHbIMU AECATUYHBLIMU APO6AMM U paLMOHaNbHBIMN,
ro umcna “ppauyoHabHbIMU YKCTaMU.
PacnosHaBaTb pauyoHaibHbIe 1 ppaLMoHa/ibHble Yncia. MpruBOANUTL NPUMEpBI
NppaLumnoHanbHble yncna 1 paLMOHa/IbHbIX YMCEN N MPPALMOHA/IbHBIX YMCEST.
3anncbiBaTb C MOMOLLBIO (DOPMY/T CBOMCTBA AENCTBUI C AeACTBUTENbHBIMY YUCIAMM.
MHOXeCTBO AeNCTBUTE/NbHbIX YMCEN 1 PopmynmMpoBaTb:
onpeferneHns: KBaLpaTHOro KOPHA U3 yncna, apudMeTUUECKOro KBagpaTHOro KOpHS 13
DyHKuMA Y = ~IX 2 4mnCcna, PaBHbIX MHOXECTB, MOLMHOXECTBa, NepeceyeHnsi MHOXECTB, 00befNHEHNS
MHOXECTB;
CBolicTBa KBafpaTHbIX KOPHEN 2 CBOWCTBA: (PYHKUMNY =X2, apudhMETUYECKOTO KBALPATHOIO KOPHS, (YHKLUMM y =y[X.
MpeoBPAIOBAHME BbIDDKEHMI, COAEPKALLX 5 [Jloka3sbiBaTb CBOCTBA apUPMETNYECKOTO KBaJPATHOIO KOPHS.
CTpouTb rpaukn YHKUMAY =X21y = n/X.
onepauuio U3BJIEYEHNA KBAAPATHOIO KOPHSA
BbINONMHATB MOCTPOEHWE U YTEHWE rpatinKka PYHKLUUK Y = |X|
KoHTponbHas pa6oTa Ne 3 1 MpUMEHATb NOHATME apU(METUYECKOTO KBAAPATHOrO KOPHS /151 BbIYMUC/IEHUS 3HAUEHWIA
BbIP&XXEHWIA.
Mogynb [1eiiCTBMTENIHOTO YKCNA, CBOWCTBA 3 YnpowaTs BblpakKeHus, CoAepXallime apuiMeTUYecKne KBagpaTHble KOpHU. PelwaTb

Mofynen, reoMeTPUYEeCcKnin CMbIC MOAY NS

neficTBUTENbHOTO uncna, ToxaecTeo A&2= fa\t

ypaBHeHUs. CpaBHMBATb 3HAYEHMS BbIPKEHMIA. BbIMOMHATL NPeo6pa3oBaHme BbipaXkeHUI
C NPUMEHEHNEM BbIHECEHWSI MHOXWTENS U3-N0J, 3HAKa KOPHS, BHECEHWSI MHOXMWTENS MOJ,
3HaK KOpHS. BbINONHATL 0CBOGOXAEHME OT MPPaLMOHANILHOCTM B 3HAMEHaTeNe Apoou,
aHa/IM3 COOTHOLLIEHWIA MEXAY YMCNOBLIMW MHOXECTBAMU W UX 3/IEMEHTaMMU.
Mcnonb3oBaTb B NMCbMEHHON MaTEMATUYECKO peun 0603HaYeHMs 1 rpadmnyeckme
1306paKEHUS YNCNIOBbIX MHOXECTB, TEOPETUKO- MHOXXECTBEHHYH) CUMBO/MKY.

BbluncnaTb 3HaUeHNs YHKUMIA y =y[X MYy = |X| , COCTaBNATb TabnuLbl 3HAUEHWI

(DYHKUMK; CTPOUTb rpaduKkn PYHKUUA y =yfx ,y =|X| U KyCOYHbIX PYHKLAN,
ONKCbIBaTb UX CBOMCTBA Ha OCHOBE rpauyecKnX rnpeLcTaBIeHuA.
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CopepxxaHue y4ebHOTo K XapakTepucTUKa OCHOBHbIX BUAOB [eATENIbHOCTU YYeHUKa
on-

mMaTepuana (Ha ypoBHe y4yebHbIX LeNCTBUIA)
BO
yacoB
—K
Mnasa 3. KBagpaTuuHaa pyHKUnA. PyHKUNA Y —— 24 vaca
X

PyHKUMA Y = KX2, ee CBOICTBA W rpaduk 3 BblUNCNATD 3HaueHUA (YHKLUMIA, 3afaHHbIX (hopMynamMu (Mpu Heo6Xo0aMMOCTM

MCMo/b30BaTh Ka/lbKyNAaToOp); COCTaBNATh TabnLbl 3HAYEHUIA YHKL MK,

K
K 2 2 v=.
y =< o BblUnMCNATb 3HaueHNUs pyHKUWI Y = Kx , X,y ==ax2+ bx+c¢, ,cocraBnaTe Tabnnubl
®PyHKUMA X , ee cBoWcTBa W rpagmk K
KoHTponbHas pabota Ne 4 1 3HauYeHUl (YHKLUMK; CTPOUTbL rpankm pyHKUMi y = ®x X,y==ax2+bx+c, u
. KYCOUHbIX ()yHKLMI, ONUCLIBATb MX CBOMCTBA HA OCHOBE rpatiMyecKmx NPeAcTaBIeHNIA.

MapannenbHblil nepeHoc rpauka QyHKL UK 2
(BnpaBo, BNeBO) Vcnonb3oBaTh hyHKLUMOHANBHYH CUMBOIUKY f/151 3aMUCU Pa3HO06pasHbIX (haKToB, CBSI3aHHbIX C

paccMaTpuBaeMbIMU PYHKUUAMU; CTPOUTL peyeBble KOHCTPYKLMM C MCMO/b30BaHNEM
MapannenbHbli NepeHoc rpauka GyHKUUn (BBEPX, 2 (hYHKLMOHa/IbHOI TEPMWHO/OM M.
BHU3)

PacnosHaBaTb Bubl M3yyaeMbIx (yHKUMIA. MOKa3bIBaTb CXEMATUUECKU MOIOKEHME Ha
MapannenbHblii NnepeHoc rpadmka MyHKLMKU 2 KOOPAMHATHOW NI0CKOCTU rpatinkoB (PyHKLWIA B 3aBUCUMOCTU OT KO3(h(MLMEHTOB, BXOAALLMX B

chopmyny.
dyHKUMAY = =ax2+ bx + ¢, ee cBONCTBa U rpatmk 6
Vcnonb30BaTh thyHKLMOHABbHO-Tpatinyeckue NpeacTaBeHNs 415 PELLIEHUS U UCCe0BaHmMs
. aBHEHMWIA.
Mpadmueckoe pewleHMe KBagpaTHbIX YpPaBHEHWA 2 P

KOHTpONbHas pa6oTa Ne 5 1 CTpoUTb rpadmky (yHKLMIA Ha OCHOBE NPeobpa3oBaHNii 3BECTHLIX FPAgMKOB.

MnaBa 4. KBagpaTHble ypaBHeHUA. 26 4yacos

OCHOBHbIe NMOHATUSA 2 PacnosHaBaTb 1 NpUBOAMTL NPUMEPbI KBAAPATHbIX yPaBHEHUIA Pa3INUHbIX BUAOB (MOMHbIX,
HEMOJIHbIX, NPUBEAEHHDIX), KBaPaTHbLIX TPEXU/IEHOB.

CDOpmyrlbl 4 OnncbiBaTHL B 06LLEM BUfE peLleHne HEMOMHbIX KBaAPaTHbIX yPaBHEHWIA.
dopMynMpoBaTH:

KOpHeli KBaapaTHOro ypaBHEHUSA y
Onpe,ﬂ'eﬂeHVlﬂ: YpaBHEHNA NepPBON CTENEHN, KBaAPaTHOIo ypaBHEHUA; KBaApaTHOIo

PaluoHa/bHble YPaBHEHUSA 3 TPEXU/EHa, AUCKPUMMHAHTA KBaPaTHOr0 YPaBHEHS Y KBAAPATHOIO TPEXU/IEHA, KOPHS
KBajpaTHOro TpéaneHa; 6|/|KBa'D|paTHOFO YPaBHEHUA;
Ko HTPONbHas pa6o'|'a Ne 6 1 cBOiicTBa KBapaTHOro TpéxuseHa;

TEeopeMy BueTta 1 06paTHYIO el Teopemy.
3anncbiBaTh 1 oKasbiBaTb (HOPMY/y KOPHelt KBafpaTHOro ypaBHeHUs. VccnenosaTb
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CopepxaHue yuyebHOro
maTepuana

PaunoHanbHble YpaBHEHUS KaK MaTeMaTuyeckme
MOZENN peanbHbIX CUTYyaL Wit

Eweé oaHa (hopmyna KOpHeii KBagpaTHOro
ypaBHeHus

Teopema BueTa

KoHTponbHasa pabota Ne 7

MppauunoHanbHble ypaBHeHWS

5. HepaBeHcTBa. 20 4yacos

CBOIACTBA YMCNOBbLIX HEPABEHCTB
WcecnepoBaHue yHKLMU HA MOHOTOHHOCTb
PeweHne NMNHENHbIX HEPaBEHCTB

PelwweHne KBafpaTHbIX HEPaBEHCTB

Mpn6AMXKEHHOE 3HAYEHMNE JEACTBUTENbHbIX YMCEN

CTaHAapTHbI BUA Yncna

KoHTponbHasa paboTa Ne 8

MoBTOpeHUE N cucTeMaTm3aLmsa y4e6HOro matepuana

Kon-
BO
4yacoB

12

XapakTepucTuKa OCHOBHbIX BUAOB LeATENbHOCTU YYEHUNKA
(Ha ypoBHe y4YeOHbIX AelCTBUIA)

KOIMYECTBO KOpHeli KBaapaTHOro ypaBHEHUs! B 3aBUCMMOCTU OT 3HaKa ero AVCKPUMUHAHTA.
JoKa3bBaTb TEOpeMbl: BreTa (NpsiMyto 1 06paTHYHO), O Pa3fIOXKEHUN KBafpaTHOro TPEXUIeHa Ha
MHOXWTESIN, O CBOWCTBE KBaAPaTHOIO TPEXU/IEHA C OTPULATENIbHBLIM AUCKPUMUHAHTOM.
OnucbBaTb Ha NpUMepax MeToZ 3aMeHbl NePeMeHHO 1S PeLLeHNs ypaBHEHWIA.

HaxoayTb KopHM KBagpaTHbIX ypaBHEHUIA Pa3fMUHbIX BUAOB. MpUMeHATL TeopeMy BueTa

1 06paTHY!O eil TeopeMy. BbINOMHATL Pa3/ioXeHWe KBaAPATHOrO TPEXUIEHA HA MHOXMUTENN.

HaxoauTb KOpPHU ypaBHEHWI, KOTOpble CBOAATCS K KBagpaTHbIM. COCTaBNATL KBaApaTHbIe
YPaBHEHVIS U YpaBHEHUS], CBOASLLMECS] K KBaApaTHbIM, SB/ISIOLLMECS MATEMATUUECKUMMN MOAENSIMIA
peanbHbIX CUTyaLuii

PacnosHaBaTb 1 NpUBoOAMTL NPUMEPbLI YMC/IOBbLIX HEPABEHCTB, HEPABEHCTB C NepeMeHHbIMM,
JIMHeHbIX HEPaBEHCTB C OAHON NepeMeHHO, ABOMHbLIX HEPaBEHCTB.

dopMynMpoBaTH:

OMpeaeneHns: cpaBHEHNS 4BYX UMCeN, PeLLeHNs HepaBeHCTBa C 04HOWN NepeMeHHOI, PaBHOCU/IbHbIX
HepaBeHCTB, PeLLeHNs1 CUCTEMbI HEPABEHCTB C OHOM NMepeMeHHO, 06/1acTX ONpeaeneHNs
BbIPaXKEHNS;

CBOVCTBA UMC/IOBbIX HEPABEHCTB, CIOXEHUSA 1 YMHOMKEHUSA YMC/IOBbIX HEPABEHCTB
JloKa3bIBaTb: CBOWMCTBA UMCNOBbLIX HEPABEHCTB, TEOPEMbI O C/IOXKEHUN U YMHOXEHMMN UNCNOBBIX
HepaBEeHCTB.

PelliaTb nuHelHble HepaBeHCTBA.

3anucbiBaTh PeLLEHNS HEPaBEHCTB U UX CUCTEM B BMfE YNC/IOBbIX MPOMEXYTKOB, 00beNHEHNS,
nepeceveHNs YACMOBbIX MPOMEXYTKOB. PelLlaTb CUCTEMY HEPaBEHCTB C O4HOI NepeMeHHON.
OueHVBaTb 3HaYeHVe BbipadkeHUs. 1306padkaTb Ha KOOPAMHATHOM NpsMOl 3afaHHble
HepaBeHCTBaMM YNC/I0BbIE MPOMEXYTKU

PelLaTb KBagpaTHble HepaBeHCTBA, UCMOMb3ysl CXeMY PacnoioXkeHVs Mapabosibl 0THOCUTENTHO OCU
abecumcc.

HaxoayTb TouHOCTb NPUBAVKEHWS MO TabMLe NPUBVKEHHbIX 3HAUEHUIA BENIMYNHBI.
VIcnonb30BaThb paznnyHble hopMbl 3anmcy NPUGANKEHHOTO 3HaYeHWs! BeNMYUHBLI. OLEHUBATL
NPUBAKEHHOE 3HaYeHME BEUUMHBI.

CpaBH/BATD umMc/ia U BEIMUMHBI, 3aMMCaHHbIe C UCMO/b30BaHMEM CTeneHn uncna 10.
BbINOMHATD BbIUMCIIEHUS C PeasibHbIMU JaHHLIMU.



MnaHupyemble pe3ynbTaTbl U3yUYeHUst y4eOHOro npeameTa
MpeaMeTHbIM pe3ynbTaToOM M3y4YeHUs Kypca ABASeTCS CHOPMMUPOBAHHOCTbL CNeAYIOWNX YMEHNIA.
MpeameTHas obnactb «ApudmeTnka»

* MepexoanTb OT O4HOM (HOPMbI 3aMMCK YUCeN K APYroi, NpefcTaBnAaTb AECATUYHYIO Ap06b B BMAE OObIKHOBEHHOM W OObIKHOBEHHYK - B BUfe
LEeCATUYHOMN, 3anncbiBaTb 60/bLLINE U MaJible YCNa C UCMNOMb30BAHWUEM LefbIX CTEMEHEN AecaTKu;

* BbINOMHATL apuMETMYECKNE AECTBUS C palMOHabHbIMW YMCNaMK, CPaBHUBATb paLuOHabHble

N LeCTBUTENbHbIE YACNA, HAXOAUTb B HECNOXKHbIX Cy4YasaX 3HAYEHUA CTEMeHen ¢ LenbiMn noKasaTensiMum, HaxXo4UTb 3HAYEHNS YNCNOBbIX BblPaXXEHWNIA;
* OKPYINATb UeNnble 4nucna uM AecATUYHble APOOW, HaxoguTb MNPUOBAMXKEHMUA YMCeNn C HeLOCTAaTKOM WU M30bITKOM, BbIMOMHATH OLEHKY YMCOBbIX
BbIpaXXeHMNiA;

* M0/Ib30BaTbCA OCHOBHbIMW €fMHULAMMW ANVHbI, MacCbl, BPEMEHWN, CKOpPOCTWU, nnowagn, obbema, BblpaxaTb 60nee KpynHble eauHULbLI Yepe3 6onee
MeNKue 1 HaobopoT;

* pewaTb TEKCTOBbIE 3aaym, BKOYasA 3a4a4um, CBA3aHHbIE C OTHOLWEHMEM M NPONOPLMOHANbHOCTbIO BEIMYNH, C APOOAMM 1 MPOLEHTaMMU.
Mcnonb3oBaTb NPpUOGPETEHHbIE 3HAHUSA M YMEHUS B NPAKTUYECKOM AeATeNbHOCTU U MOBCEAHEBHOMN XU3HN ANS:

* pEWEeHNA HECNOXHbIX MPaKTUYECKUX pacyeTHbIX 3ajay, B TOM 4uUCAe C WUCNOMb30BaHMEM MpuM HEOBXOAMMOCTU CMPaBOYHbIX MaTepuanos,
KanbKynstTopa, KOMMblOTepa;

* YCTHOI MPUKNAKN 1N OLEHKW pe3yfbTaTa BblYMCNEHWI, MPOBEPKMN pe3ynbTata BbIYNCIEHUS C UCMOIb30BAHMEM Pa3/INUYHbIX NPUEMOB;

* MHTepnpeTayMy pesynbTaTOB pelleHWUs 3aday C YYeTOM OrpaHWYeHuid, CBSi3aHHbLIX C peasibHbIMW CBOWCTBAMW paccMaTpuMBaeMbiX MPOLLECCOB U
SIBNEHWIA.

MpegmeTHasa o6nactb «Anrebpa»

* CocTaBnaTb OYKBeHHblE BbIpaXXEHUA M (POPMYJbl MO YCNOBUAM 3afjay; OCYLLECTBNATb B BblPpaXeHUAX U (OpMynax YMCNOBble NMOACTAHOBKU U
BbIMO/IHATL COOTBETCTBYIOLLME BbIYUCNEHUS, OCYLLECTBNATb MOLCTAHOBKY OAHOrO BblpaXeHUs B [Apyroe, BblpaxaTb W3 (QOPMYN OfHY
NMepeMeHHYI0 Yepe3 OCTallbHble;

* BbINONHATb OCHOBHblE [AENCTBMA CO CTEMEHAMW C LefibIMU MNOoKasaTensaMu, C MHOrouYseHamMn u c anrebpanyeckumu ApobsMuU, BbINONHATb
pasfiodXeHne Ha MHOXUTENN, BbINOMHATL TOX/AECTBEHHbIe MPeobpa3oBaHnsa paLnoHaNbHbIX BbIPAXEHWUA,

* pewaTb INHeWHbIE YPaBHEHUSA, CUCTEMbI ABYX JIMHEWHbIX YPABHEHWUI C ABYMS NepeMeHHbIMU;

* pewartb TEKCTOBble 3ajayn anrebpanmyeckMm MeTOAOM, WHTEPNPeTUpPOBaTb MONYYEHHbIA pe3ynbTaT, NPOBOAUTbL OTOOP peLueHWin ncxoms w3
(hOpMYNMPOBKK 337a4K;

e Mn306paxaTb Yncia TOYKaMmn Ha KOOPAMHATHON NpAMOil;

e OnpeaenaTb KOOPAUHATbI TOUYKMN MNOCKOCTU, CTPOUTb TOUKM C 3aaHHBIMW KOOPAMHATaMW.

Ncnonb3oBaTb NPUOGPETEHHbIE 3HAHUA Y YMEHUSA B NPAKTUYECKOMN LeATeNbHOCTW 1 MNOBCELHEBHON XU3HN ANA:

s BbIMO/IHEHWSA pacyeToB MO (DopMynaMm, cOCTaBleHUs (DOPMYS, BblpaXatoWMX 3aBUCMMOCTU MEXAY peasbHbIMU BENUYMHAMM, HAXOXAEHUA
HY>XHOIi (hOpMY bl B CMPaBOYHbIX MaTepuanax;
e MOJAENMPOBaHWSA NPAKTUUYECKUX CUTYaLMIA U NCCNeAoBaHNA NOCTPOEHHbIX MOAENE C NCNONb30BaHMEM annapaTa anrebpbi;



ONMncaHmns 3aBUCUMOCTEN MeXAY (PM3NUYECKUMUN BENNYNHAMMK COOTBETCTBYOLW MMM (hOPMynaMu Npyu NCCNeA0BaHUAMMN HECNIOXHbIX NPaKTUYECKMX
cuTyauui.

MpeaMeTHas 06/1acTb «INEMeHTbl TOTUKN, KOMOUHATOPUKMN, CTATUCTUKN U TeOPUMN BEPOSTHOCTEW»

MpoBOAUTbL HECNOXHble A0Ka3aTesbcTBa, NOMyYaTb MPOCTeillne CnefCTBUS U3 M3BECTHbIX WM paHee MONYYEHHbIX YTBEPXAEHWI, OueHUBaTb
NOFUYECKYH NPaBUNBHOCTb PacCyXXAeHWI, NCNONb30BaTb NPUMEPbI ANS UANOCTPALUN U KOHTPNPUMEPLI A8 ONPOBEPXEHUS YTBEPXAEHN I
n3BnekaTb MHAOPMaL MO, NpPeACTaB/eHHYI B Tabnuuax, Ha guarpammax, Ha rpadmkax, CoCTaBsTb TabMuLbl, CTPOUTbL ANarpamMmbl U rpagnku;
pellaTb KOM6GMHATOPHbIE 3afa4M NYTEM CMCTeMaTUUYeckoro nepe6opa BO3MOXHbIX BapaHTOB U C MCMNO/b30BAHMEM NpPaBuIa yMHOXeHNs
BbIUNCNATL CPEAHNE 3HAYEHUSA Pe3YNIbTaTOB U3MEPEHMWIA;

HaXxoAWUTb YacCTOTy CO6bITUSA, NCNONb3Ys COBCTBEHHbIE HAGMIOAEHNS N TOTOBbIE CTATUCTUYECKUE AlaHHbIE;

HaxoAWUTb BEPOSITHOCTM CNyYaiiHbIX COBLITWIA B MPOCTEALWINX CNyYasiX.

Ncnonb3oBaTb NPUOGPETEHHbIE 3HAHWUS U YMEHUS B MPAKTUYeCKO JeSATeNbHOCTU 1 NOBCEAHEBHON XMN3HW ANs:

BbICTPanMBaHMs aprymeHTalUun Npu AoKasaTeNbCTBE U B ANANOTE;

pacrno3HaBaHMsA NIOTMYECKN HEKOPPEKTHbIX PacCyXXAeHWA;

3anncm maTemaTUUecKnX yTBePXXAeHW, A0Ka3aTeNbCTB;

aHafn3a peanbHbIX YNCNOBbIX aHHbIX, NPeACTaB/EHHbIX B BUAE AnarpaMm, rpadMkos, Tabnuu;

PELEHNs MPaKTUYECKMX 3afay B MOBCEAHEBHON M MPOGECCMOHaNbHON AeATeNbHOCTW C UCMONb30BaHUEM AENCTBMIA C YMclaMu, MPOLIEHTOB,
AJIMH, nnowazaeii, 06bEMOB, BPEMEHU, CKOPOCTU

pelleHmns y4ebHbIX M MpaKTUYecKnx 3afad, TpebyoLwmx cMcTemMaTnyeckoro nepe6opa BapnaHToB;

CPaBHEHUA LWAHCOB HACTYMN/EHUS CNyYaiHbIX COObITUIA, OLEHKN BEPOSATHOCTM C/y4yaitHOro COObITUA B MPaKTUYECKUX CUTyaLusaX, CONOCTaBIeHNs
MOZENN C peanbHOl cutyayuei;

MOHMMaHWA CTaTUCTUYECKNX YTBEPXKAEHNIA.



MepeyeHb y4eOHO-METOAMYECKOrO 0becneyeHms:
Ona yuntens

1 Tlporpammbl ans obuieobpasoBaTenibHbIX yupexaeHuii: Matematuka. 5-11 kn./ Coct. .M. Ky3Heuosa, H.I'. MuHatok. - M.: Apoda, 2010,
peKkomeHfo0BaHHas [denapTameHTOM 06pa3oBaTe/ibHbIX NPOrpamMmm 1 cTaHgapToB obuiero obpasosaHmus MO PO,

2. [porpammbl. Anrebpa 7-9 knaccbl. Anreépa n Havyana matematudeckoro aHanmsa. 10-11 knaccel /aBT.-cocT. N W. 3ybapesa, A. T.
Mopagkosuy.-M. : MHemo3nHa, 2011. -63 c.

3. Anre6pa. 8 knacc. B 2 4. Y. 1 Y4yebHMK Ans yyawmxca obuieobpasoBatefibHbIX yupexaeHnin / A.I'. Mopakosuy. - 11-e n3a., ctep. - M.:
MHemo3uHa, 2011. - 215 c.: wn.

4. Anrebpa. 8 knacc. B 2 u. Y. 2. 3agayHuK ans yyawmxcs obuieobpasoBaTenbHbiX yupexaeHuii / A.l'. Mopakosuy u ap.]; noa pea. A.l'.
Mopgkosuya. - 11-e u3g., crep. - M.: MHemo3unHa, 2011. - 255 c.: un.

5. Anrebpa. 8 knacc. KOHTponbHble paboTbl ANS yyalwnuxcs o6uieobpasoatenbHbiX yupexaeHuii / J1.A. AnekcaHgposa; nog pea. A.l'.
Mopgkosuya. - 2-e nsg., ucnp. - M.: MHemo3sunHa, 2012. - 40

6. Anrebpa. 8 knacc. CamocToATeNIbHbIE PaboThl AN yyauimxcsa obweobpasoBaTeNibHbIX yupexaeHuii / J1.A. AnekcaHaposa; nog pea. A.l'.
Moppgkosuya. - 5-e n3g., crep. - M.: MHemo3nHa, 2012, - 112 c.: wn.

7. Anrebpa. 8 knacc. bavyonpoc: nocobue Ans yvawmxcs o6uweobpasoBaTesibHbIX yupexaeHuii / E E. TynbunHckas. - 2-e u3g., ucnp. - M.:
MHemo3uHa, 2010. - 120 c.

8. Anrebpa. 8 knacc. TemaTuyeckne NpoBepoYHble paboTbl B HOBOM hopMe Ans yyawuxcs o6uieobpasoBatenbHbIX yupexaeHuii / J1.A.
AnekcaHgposa; nog pes. A.l'. Mopgkosuya. - M.: MHeMo3uHa, 2011. - 80 c.: un.

9. TecTbl no anrebpe: 8 knacc: K yuebHuky A.I'. Mopakosuua «Anrebpa. 8 knace» / E.M. KnwouHnkosa, B. Komuccaposa. - M.: i3gaTenscTBO
«3JK3aMeH», 2012. - 94, [2] c. (Cepusi «Y4ebHO-METOANUYECKNIA KOMMNIEKT»)

10. dopmMunpoBaHNE BLIYNCAUTENbHBIX HaBbIKOB Ha ypokax matemaTuku. 5-9 knaccel / H.H. XnesHiwok, M.B. VBaHoBa. - M.: Unekca, 2010

JononHnTeNbHbIEe NOCOOMA ANa yuynTtens.

1 OueHKa KayecTBa NOArOTOBKM BbIMYCKHNUKOB OCHOBHOW LWKO/bI N0 Matematuke / I'. B. Jopodees [u gp.]. - M. : Apoda, 2000.

2. Anrebpa.8 knacc. MNMoArotoBka K MTOrOBOWM aTTecTauum : y4eOHO-TPEHUPOBOYHbIE TecTbl : B 2 4. / nog pes. ®. ®. JlbiceHko. - PoctoB H/A. :
Nervon, 2009.

3. NebeauHuesa, E. A. Anrebpa. 8 knacc :3agaHus gnsa obyyeHus u passutua yyawmxcsa / E. A. lebegmHuesa, E. KO. BeneHkoBa. - M. : HTeNneKT-
LleHTp, 2007.

4. XypapgaTosa, C. C. MaTtemaTtumka B pebycax, KpoccBopgax, yaiHsopgax, kpuntorpammax. 8 knacc / C. C. Xypgagatosa. - M. : LLkonbHasa Mpecca,
2003.

5. KO.M. AyaxuubiH, E.E. TynbunHckas. Anre6pa. 8 k. KOHTpo/ibHble paboThl: Yue6Hoe nocobue Ans 061e06pa3oBaTebHbIX yupexgeHnii/ Mog
pes. A.l'. Mopakosunya.-M.: MHemosunHa, 2009. - 48 c.



6. E. M. KntouHnkoBa. TecTbl No anrebpe: 8 knacc: K yuebHuky A. I'. Mopakosuua «Anredpa. 8 knace» / E. M. KniouHnkosa, M. B. Komuccaposa.

- 2-e u3f., crepeotun. - M.: N3patenctBo «3k3ameH», 2011. - 94 c.

7. M.C. MunbwteitH. Anrebpa. Pabouas TeTpagb (B 2-x yactax)/ Mog pea. A.l'. Mopakosuya. - M.: MHemo3unHa, 2009. - 126 c.

M. A. MNMonoB. KOHTPO/IbHbIE 1 camOCTOoATeNbHbIe paboThbl Mo anrebpe: 8 knacc K yuebHuky A. I'. Mopakosuya «Anrebpa. 8 knacc» / M. A. Tonos.

- 3-e n3g. nepepab. v gon. - M.: 3gatenbCcTBO «dK3ameH», 2011 - 63c.

8. I. I'. NeButac. KapTouku Ans Koppekummn 3HaHWii No matematuke ansa 8 - 9 knaccos. - M.:Mnekca, 2009. - 56

9. KOHTpONbHO-M3MepuTenbHble MaTepuansl. Anrebpa: 8 knacc / Coct. J1. HO. babywkuHa. - M.: BAKO, 2010. - 96 c.

10. A. H. PypykunH. NMoypouHble paspaboTku no anrebpe: 8 knacc. - M.: BAKO, 2010. - 400 c.

11. . B. I'puwnHa. Matematuka (anrebpa). 8 knacc. Tectbl. - Capatos: Jlnuei, 2011. - Y. 1-2. - 64 c.

12. A. 1. NiBaHOB. TemaTnMyeckue TeCTbl ANA CACTeMATM3auumn 3HaHW No matemaTumke. Y. 1, 2: Y4yebH. Mocobue. N3a. 3-e, ucnp. M gon. - M.:

dusmatkHura, 2009. - 176c.

13. A.A. KoHoHoB. 3agauv no anre6pe: Mocobue ana yvawmxcsa 7-9kn. obuieobpasosartesibHbIX yupexaeHuii.-M.:MpoceelieHmne:Yueb.nmT.,2009. -
274c.

14. A.lN. Epwosa, B.B. N'ono6opogbko, A C. EpwoBa. CamocToATe/lbHble M KOHTPONbHbIE paboThl MO anrebpe n reomeTpun Ans 8 Knacca.-8-e usg.,

ncnp. u gon.-M.: MNMEKCA, 2010. - 176 c.

15. A. . Mep3nsk, B. b. MonoHckuid, E. M. PabuHosny, M. C. Akup. CO0pHMK 334a4 U KOHTPO/IbHbIX paboT no anrebpe ansa 8 knacca. - X.:

MMmHasung, 2010. - 96 c.

16. /1. M. YepHOKHUXHMKOBA. HecTaHaapTHble ypokn. Matematuka. 5- 10 knacc: Y4yebHO-MeToaMueckoe nocobue - M.: APKTU, 2010. - 112 c.

17. B. U. Pbixuk. 30 000 ypokoB matemaTukun: KH. gns yuutens. - M.: lNMpocseweHune, 2009. - 288 c.

[na yyeHnka

1 1 Anrebpa. 8 knacc. B 2 u. U. 1L YuebHUK gna yyawmxcs obueobpazoBatenbHbiX yupexaeHuin / A.l. Mopgkosuy. - 11-e usg., crep. - M.:
MHemo3nHa, 2011. - 215 c.: un.

2. Anrebpa. 8 knacc. B 2 u. Y. 2. 3apavyHuK 4ng yyawmxcs obuweobpasobaTesibHbIX yupexgenuii / A.l. Mopakosuy v ap.]; nog peg. Al
Mopgkosuya. - 11-e u3g., ctep. - M.: MHemo3unHa, 2011. - 255 c.: un.

MepeveHb WEB-cainToB A1 JONOMHUTENIBHOIO 06pa3oBaHNs Mo rnpeaMeTy:

MwuHucTtepcTso obpasoBaHua P®:  http://www.informika.ru/; http//www.ed.gov.ru/
depepanbHbIi noptan «Poccuiickoe obpasosaHme» : http:/edu.ru/

Poccuiickunii 06w eobpasosaTtenbHblid noptan: http://www.school.edu.ru

EanHaa konnekums ungposbix obpasoBaTenbHbIX pecypcos: http://school-collection.edu.ru
defepanbHbll UHCTUTYT Negarornyecknx nmepeHuin: http://www.fipi.ru/
Oo6pasoBartefibHble pecypcbl MHTepHeTa - Matematuka. http://www.alleng.ru/edu/math.htm
TectuposaHue online: 5 - 11 knacchbl: http://www.kokch.kts.ru/cdo/

Meparornyeckas mMacTepckas, ypoku B VIHTepHET U MHOToe Apyroe: http://teacher.fio.ru/
HoBble TexHO/IOrMM B 06pa3oBaHnu: http://edu.secna.ru/main/

MyTeBoanTens «B mMupe Hayku» A1 WKOMNbHUKOB: http://www.uic.ssu.samara.ru/nauka/
Bcé gna yué6el: http://www.studfiles.ru
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http://www.studfiles.ru/

Ncnonb3yemble opMbl, CMOCO6BLI 1 CpeacTBa NPOBEPKM M OLEHKM 06pa3oBaTeNbHbIX Pe3ybTaToB

OueHKa 3HaHMi-cCMCTeEMATUYECKUIA NMpoLecc, KOTOPbIA COCTOMUT B ONPeAeNieHUN CTENEHN COOTBETCTBUA MMEIOLWMNXCS 3HAHWA, YMEHWI, HaBbIKOB,
npeaBapuTeNbHO NnaHUpyembiM. Mpouecc OLEHKN BKAOYAeT B Ce65t TaKe KOMMOHEHTbI: OnpefeneHune Lenein o6yyeHuns; BbI6op KOHTPOAbHbIX 3afaHuiA,
NPOBEPAOLLNX AOCTMXKEHME ITUX LeNeit; 0TMETKY UAM APYroi cnocob BbipaXeHWs pe3ynbTaToB MPOBEPKU. B 3aBUCUMMOCTM OT MOCTABNEHHbIX Lienei
Nno-pasHOMY CTPOUTCS MporpamMmMa KOHTPOAs, NOAOMPAOTCA pa3NnyHble TUMbl BONPOCOB U 3afaHnii. HO NnpuMeHeHne NPUMEPHbIX HOPM OLEHKMW 3HaHWU
JONKHO BHECTU eAMHO06pa3ne B OLLEHKY 3HAHWUI 1 YMEHWUIA yyalluxca U caenatb ee 60/ee 06beKTUBHON. MpuMepHble HOPMbI MPeACTaBASOT OCHOBY,
NCX0AA N3 KOTOPOi, yUNTENb OLEHNBAET 3HAHNA U YMEHUS YYalluXCs.

CofepxaHue 1 06bem MaTepuana, NoAnexalwiero NpPoBepKe M OLEHKe, ONpefensatTcs MporpaMmmoin no maTemaTuke AN cpefHel LWKonbl. B
3aflaHns Ans NPOBEPKM BKAKOYAKTCA OCHOBHbIE, TUMWYHbIE M MPUTOM Pa3NYHOM CMIOXHOCTU BOMPOCHI, COOTBETCTBYHOLWME NPOBEPSEMOMY pasfeny
nporpaMmbl.

OCHOBHbIMW (hopMamMy MPOBEPKW 3HAHWUI M YMEHMWIA y4vawmxcad Mo mMaTeMaTuKe B CPeAHen LKone ABASAKTCS ONpPoC, 3K3aMeH, 3auver,
KOHTpONbHasa paboTa, camocToATeNbHas paboTa, TeCTUpPOBaHWE, NMPOBEpPOYHas paboTa, NMPOBEPKA MUCbMEHHbIX AOMalIHMX PaboT Hapsgy C
KOTOPbIMW NMPUMEHSAIOTCSH U Apyrune GopmMbl NPoBepKW. Mpy 3TOM YUMTbIBAETCA, YTO B HEKOTOPbIX CAy4Yasx TO/bKO YCTHbIA OMPOC MOXET AaTb 6onee
NOJIHblE MPEeACTaBNEHNA O 3HAHUAX U YMEHUAX Y4yalluxcsi; B TOXKE BPEMSA NMUCbMeHHas paboTa MO3BONAET OLEHUTb YMEHMe yyalluxcs m3naraTtb CBOU
MbICAM Ha Bymare; HaBbIKW FTPaMOTHOT0 0(hOPM/IEHNS BbIMOMHAEMbIX MU 3afaHWA.

Mpun oueHKe YCTHbIX OTBETOB M MUCbMEHHbIX PaboT yunTenb B MEPBYO O4Yepedb YUMTbIBAET MMEIOLLMECH Y YYallerocs hakTuyeckne sHaHMA n
YMEHUSA, MUX MOMAHOTY, MPOYHOCTb, YMEHME NPUMEHNATb Ha MPaKTUKe B Pa3MYHbIX CUTyauusax. PesynbTaT OLEHKM 3aBUCUT TakKXe OT Haanumsa wu
XapakTepa fOonyLWeHHbIX NOTrPeLHOCTEN.

Cpefv NOrpewHOCTeNR BbIAENATCA OWMNOKN, HEAOYETbl U MeIKME NOTPeLIHOCTH.

MorpewHoCTb CYMTAeTCAa OLWNOKON, €CNN OHA CBUAETENILCTBYET O TOM, YTO YYEHMK HE 0BNafesl OCHOBHbIMMW 3HAHUAMMWU, YMEHUAMMN U UX MPUMEHEHMNEM.

K HegoyeTam OTHOCSTCS NOrPeLHOCTN, CBMAETENbCTBYHOLWME O HEAOCTATOUYHO MOHOM UM HELOCTAaTOMHO NMPOYHOM YCBOEHMUM OCHOBHbIX 3HAHWIA
M YMEHWA nnm 06 OTCYTCTBMM 3HAHWI, HE CYUMTAIOLLMXCH B COOTBETCTBMM C MPOrpamMOil OCHOBHbIMW. K HegoyeTam OTHOCATCA MOFPELUHOCTMH,
00bACHAOLWMECS PACCEAHHOCTbIO UM HEAOCMOTPOM, HO KOTOPblE He MPUBENN K UCKAXEHUHK CMbICNa MONYYEHHOr0 YYEHMKOM 3afaHusa uam crnocoba
ero BbIMNOMHeHWs. [pammaTnyeckas OWMOKa, AONYLLEHHAs B HANMCaHMM W3BECTHOrO Yy4valemMycs MaTeMaTU4YecKoro TepMuHa, HebpexHas 3anwuch,
HeGpeXXHOE BbIMOMHEHME YEPTeXa CUATAOTCA HeO4ETOM.

K MenKnMm norpewHoCcTM OTHOCATCA NOTPELUHOCTM B YCTHOW M NMUCbMEHHON Peyn, He NCKaXarLline CMbicna 0TBETA WU PELLEHUs], CydailHble
OMUCKM N T. N.

Kaxpgoe 3aaHme 4as yCTHOro onpoca Wam NMCbMEHHOM paboTbl NPeACTaBASET TEOPETUUECKUIA BOMPOC UK 3ajaudy.

OTBeT Ha BONPOC cymTaeTcs 6e3ynpeyHbiM, ec/iv ero CofepXxaHue TOYHO COOTBETCTBYET BOMPOCY, BKIKOYAET BCE HEOOXOAMMbIE TeOpeTUYecKme
cBeAeHUsi, 060CHOBaHHbIE 3aKHOYEHNA U MOACHAIOLWME NPUMEPDBI, a ero U3N0XKeHNe U 0popMIeHNe OTANYAIOTCA KPAaTKOCTbIO N aKKypaTHOCTbIO.

PeweHne 3agayun cumTaeTcs 6e3ynpeyHbiM, ecny Mony4vYeH BEPHbI OTBET NPU MpPaBMIbLHOM XO4e PelleHWs, BblbpaH COOTBETCTBYHOLWMIA 3adaqe
CNoco6 peLleHns, NPaBUIbHO BbIMONHEHbI HEO6XO0AMMbIE BbIYMCNEHUS U NPeobpa3oBaHUs, NOCNeA0BaTENbHO M aKKYpaTHO O(DOPMIEHO peLLeHuMe.
OueHKa 0OTBeTa yuyalllerocs npuv ycTHOM OMPOCEe M OLEHKA MMCbMEHHON KOHTPONbLHOW paboTbl NMPOBOAMTCA MO NSATUOANbHON CUCTEME.

OULEHKa YCTHbIX OTBETOB:



OT1BeT

OTBeT

OLEHMBAETCA OTMETKOMN «5», eCNU yyalniics:

MOMHOCTbK pPacKpbiN coiepXKaHne mateprana B 06beme, NpefyCMOTPEHHOM NPOrpaMmMoin 1 y4ebHNKOM;

N3N0XWUN MaTepuan rpamoTHbIM A3bIKOM, TOYHO WCMOMb3YyS MATEMATUYECKYH) TEPMUHOMNOTUK W CMMBONUKY, B OMPEAeneHHO NOrMyYeckKoi
nocnefoBaTe/IbHOCTHU;

NPaBUNbHO BbIMOAHUA PUCYHKN, YepTeXu, rpauKkn, conyTCTBYHOLLME OTBETY;

nokasan yMeHue WANCTPUPOBATb TEOPUID KOHKPETHbIMW MpuMepaMu, NMPUMEHSITb B HOBOW CUTyauuu NPW BbINONHEHUM MPAKTUUYECKOro
3aflaHus;

NPOAEMOHCTPMPOBAN YCBOEHME paHee M3yUYeHHbIX COMYTCTBYIOLWMX BONPOCOB, CHOPMUPOBAHHOCTbL M YCTOWUYMBOCTb MCNONb3YEMbIX MPU OTBETE
YMEHUIA N HaBbIKOB;

0TBeYan camoCTosATeNbHO, 6€3 HaBOAALLMX BONPOCOB YyYMTENS.

OLEHMNBAETCA OTMETKOMN «4»,

€CNn y[,0B/IeTBOPSAET B OCHOBHOM TPeb60oBaHUAM Ha OUeHKY “5”, HO NPy 3TOM MMeeT O4MH U3 HeL0YeTOB:

B U3/I0XKEHWM JoNYyLeHbl He6ONbLMe NPO6ebl, HE NCKA3UBLLUNE MaTeMaTUUYeCcKoe cofepXKaHne 0TBeTa;

ponyuieHbl 1-2 HefoyeTa NPU OCBELLEHUN OCHOBHOIO COAEpXXaHWA 0TBeTa, MCMNpPaB/ieHHble NOC/e 3aMeYaHns yYnTens;

AONYLLEeHbl OWKNGKa uan 6onee ABYX HeAOYETOB MPU OCBELLEHWMM BTOPOCTEMEHHbIX BOMPOCOB WM B BbiKNagKax, Nerko Mcrnpas/ieHHble mocne
3aMeyaHusa yumTens..)

OLUEHMNBAETCA OTMETKOMN «3», ecnu:

HEemosIHO PacKpbITO COAepXXaHMe MaTepuana (CofepXXaHue W3M0XKEHO (parMeHTapHO, He Bcerfga nocnefoBaTeNlbHO), HO MNOKa3aHO obLiee
NMOHUMaHKe BONpPOCa U NPOLEMOHCTPUPOBAaHbI YMEHMA, 4OCTAaTOUHbIE AN1A Aa/ibHENLIero yCBOeHUs Nporpammbl;

UMENNCb 3aTPyAHEHUS WAW AONYLEeHbl OWMWOKM B OMpeaeneHMM MNOHATUIA, WCNOMb30BAHWW MaTeEMaTUYeCKOW TEPMUHONOTUW, YepTexax,
BbIKNaAKax, Ucrnpas/ieHHble NOCMe HECKO/IbKMX HAaBOAALWMX BOMNPOCOB YUNTENS;

YUYEHUK He crnpaBuics C NPUMEHEHWEM Teopuu B HOBOW CUTyauun Npu BbIMONHEHWWM NPaKTUYECKOro 3afaHusi, HO BbINOMHWA 06s3aTeibHOe
3afiaHue.

OLUEHMNBAETCA OTMETKOMN «2», ec/u:

He pacKpbITO cofepxXaHue yuebHOro matepuana;

0OHAPY>XEHO He3HaHWEe UM He MOHMMaHMe YYEHUKOM 60/bLLER N Hanbonee BaKHOM YacTu y4e6HOro MaTepuana;

JONYLLEHbl OWNOKM B ONpeAeneHnn NOHATMA, NPU UCNOMb30BAHUM MaTeMaTUYeCKO TEPMUHOMOMNN, B PUCYHKAX, YepTexax Wan rpafukax, B
BbIKNaAKax, KOTOpble HE UCMpaB/ieHbl NOC/E HECKONbKNX HABOASLLMX BOMPOCOB YYUTENS.

OueHMBaHNE MUCbMEHHbIX PaboT:
Mpy NpoBepKe NUCbMEHHbIX PaboT NO MaTeMaTUKe CAeAyeT pas3nyaTb rpybblie N Herpybbie OWn6KM.

K rpy6biM owmnbKam oTHOCATCS:

-BblYNCNTENbHbIE OWMOKKN B MpMMepax U 3ajavax;

-OWMNOBKN HA HEe3HaHMe NopsLKa BbIMONHEHNA apUMeTUYECKNX AENCTBUIA,

-HenpaBuW/bHOEe pelleHne 3adadun (Nponyck AeiCTBUIA, HENPaBUbHbIN BbIOOP AEACTBUI, NULLIHEE AECTBUE);
-He0BeAeHMNe [0 KOHLA PeLUeHNs 3a4adun unv npumepa;

-HeBbINOMHEHHOE 3ajaHue.



K Herpy6bim ownbKam OTHOCATCH:

* -HepauMoHasibHble NPUeMbl BbIYUCIEHWUI;
* - HenpaBW/bHasA MOCTAHOBKA BOMpOCa K AeCTBUIO MPU peLleHnn 3a8auu;
* -HeBepHO C(HhOPMY/IMPOBAHHbIVA OTBET 3ajauu;
* -HenpaBW/IbHOE CNUCbIBAHWE AaHHbIX YNCEN, 3HAKOB;
* -HejoBeAeHMe L0 KOHLa npeobpa3oBaHuiA.
Mpwn OueHKe NMUCbMEHHbIX PaboT CTaBATCA ClefyHoLine OTMETKM:
«5» — ec/n 3afaun peleHbl 6e3 oWnoboK;
«4» — ecnu gonyleHsl 1-2 Herpybble oWwNOKuY;
«3» — ecnu gonyueHbl 1 rpy6as n 3-4 Herpybble OWNOKY;
«2» — He3HaHWe OCHOBHOIO MPOrpaMMHOro Matepuana Uam 0TKas OT BbIMONHEHUS YUYeOHbIX 0643aHHOCTEN.
OueHnBaHMe TECTOBbIX PaboT:
«5» — ecnn HabpaHo oT 8110100% OT MaKCMManbHO BO3MOXHOI0O 6anna;
«4» — 0T 6140 80%;
«3» — 0T 51 no 60%;
«2» — 00 50%.



MoypoyHoe nnaHupoBaHue no anrebpe, 8 knacc (3 yaca B Hefento B 1 nonyroguu v 4 yaca B HefleNto BO BTOPOM nonyroguu, scero 120 yacos)

Ne ypoka

Tema

O6s3aTe/NbHbI
MUHUMYM
cofiepyKaHus

Twn ypoka

TpeboBaHUA K
YPOBHIO
nogroToBKM
yyalmxcs

HarnsagHblie

noco6mst KT K KOHTponb 3HaHwWiA

YPOKY

ara
JomaluHee A

3afjaHne
aa as

Anrebpanyeckne gpobun. ApncmeTnyeckme onepaynumn Hag anrebpamyeckumum g >06ammn(21 yac)

e Yucnam
BblYMCNEHUNA

OCHOBHbIE NOHATUSA KOM6I/IHI/IPOBaHHbII7I

OcHoBHOe
CBOIACTBO
anre6panyeckoii
npobu

OcHoBHOe
CBOICTBO
anre6pavueckoii
Lpo6bu

CroxkeHue n
BbluMTaHUe
anrebpanyeckmnx
[npobeii ¢
0[MHaKOBbIMMN
3HaMeHaTensmMu

CnoxxeHue n
BblUMTaHMe
anrebpanyeckmnx
[npobeii ¢
OVHAKOBbIMU
3HameHaTenamm

CnoxeHue n
BbluMTaHMe
anredpanyeckmnx
[po6eii ¢ pasHbIMK
3HameHaTensMu

e BblpaxeHuna un
npeobpasoBaHuns

nekuws

e Anrebpanyeckas
Lpo6b.

peLueHvie 3aaau

¢ CokpauieHue
npo6eii.

KOMGWHNPOBaHHbIiA

e [JleiicTBus c
anre6panyeckmmm

peLueHue 3aay Apobamu.

neKuyst

YpoBeHb
o06s3aTenbHoOl
NOArOT 0BKM
obyvarouierocs

e YMeTb
cokpauwiatb
anrebpamyeckune
npobu.

e YMeTb
BbINONHATh
OCHOBHbIe
neicTeus ¢
anrebpanyeckumm

YpoBeHb
BO3MO>KHOW
NOATOT 0BKM
obyuaroLierocs

¢ YMeTb
BbINONHATH
OCHOBHbl€e fleiicTBUS
c anrebpanyecknmm
npobamu.

3afaHua ons
YCTHOrO cyeTa.
Ynp.1l«4ucnosble
BbIPaXKEeHNA»

LJleMOHCTPaLMOHHBbIN
matepvan
"OCHOBHOE CBOICTBO
anre6pavyeckoi
npobu”

JleMOHCTpaLMOHHBIN
martepuan "
CnoxeHue un
BblUMTaHMeE
anrebpanyeckmnx
[npo6eii”

[leMOHCTpaLMOHHbI
martepuan "
CnoxeHue n
BbluMTaHUe
anrebpanyeckmnx
[npo6eii”

YCTHbI cyeT

CamocTosTeNnbHas
pa6oTa 1.1«OcHoBHOe
CBOIACTBO ApO6Y.
CokpalLeHvie fpobeit»

M1,Ne1.3-1.5(6,8),1.8-
1.9(s,r)

M2, Ne2.7(s,r),2.12-
2.17(a,B)

1-10.09

Ne2.3,2.4(6,r),2.18-

2.23(a)

M3, Ne3.1-
3.7(2),3.10,3.11,3.13,3.1
4(a.6)

Ne3.16(a,6),4.4-4.6(8,r)
12-17.09

M4, Ne4.13-4.15(8,r),

npeABapuTenbH [aTa peasibHas



10

12

14

CrioxeHue n
BblUMTaHMe
anrebpanyeckmnx
[Lpo6eli ¢ pazHbIMM
3HamMeHaTensamMun

CrioxeHue n
BblUMTaHMe
anrebpanyeckmnx
[Lpo6eli ¢ pazHbIMM
3HamMeHaTensamMun

CnoxeHue 1
BblUMTaHMe
anredpanyeckmnx
[po6eii ¢ pasHbIMK
3HameHaTensamMm

CnoxeHue n
BblUMTaHMe
anrebpanyeckmnx
[po6eii ¢ pasHbIMK
3HameHaTensamMm

KoHTponbHas
paboTaNe 1

YMHOXeHue v
[feneHve
anredpanyeckmnx
[Lpo6eii.
Bo3BeseHue
anrebpanyeckmnx
[pobeii B cTeneHb

YMHOXeHue n
Lienexve
anrebpanyeckmnx
[Lpo6eii.
Bo3BeseHue
anredpanyeckmnx
[Lpobeii B cTeneHb

YMHOXeHune n
[feneHve
anrebpanyeckmnx
[npobeii.
BosBeseHue
anrebpanyeckmnx
[po6eii B cTeneHb

KOMGMHMPOBAHHbIiA YMeTb BbINOAHATL

KOMBUHUPOBaHHbIE
ynpaxHeHUs Ha
neiicTBus ¢
anrebpamyeckmmm

pelleHue 3a0a4 apobamu

peLueHvie 3aaau

0600LLEeHe

neKkupst

peLLeHvie 3aau

0606LLieHe

3afaHua ons

YCTHOrO cyeTa.

Ynp.3 «CnoxeHuve n

BblUMTaHMe

anrebpanyeckmnx

[npo6eit» YCTHBIIA cueT

4.18(s,r),3.17(a,6) 12-17.09

Ne4.21-4.25(8,r),3.21(a)

CawmocTosTe/bHas

pabota 1.2«CnoxeHue n No4.26-4.31(8,r) 19-24.09
BblYUTaHUE

anrebpanyeckmnx

[Lpo6eit»

Ne4.35,4.36,4.41,4.44(8,

KoHTponbHas pabota N°1

"YMHOXeHe u

[fieneHue

anreGpaniecknx 15,Ne5.12-5.16(6). 26.09-01.10
[npoGeii. Bo3seaeHve

anrebpanyeckunx

[po6eii B cTeneHs "

6.5(a),6.11(a),Ne5.32,

3-8.10
CamocTosTeNbHas
pa6oTa 1.3«YMHOXeHve
1 fieneHve apobeii» 5.14-5.16(8),6.6(r)



16

17

18

19

20

21

Mpeo6pasosaHue
paLMOHaIbHBIX
BbIP&XEHWIA

Mpeo6pasosaHue
pauyoHaIbHbIX
BbIpaXKeHW

Mpeo6pasosaHue
paLMOHabHbIX
BbIPXEHWI

Mpeo6pasosaHue
paLMOHabHbIX
BbIPXEHWI

MepB.ble
npefcTasneHns o
peLueHun
paLMOHabHbIX
ypaBHeHUI

MepBble
npefcTasneHns o
peLueHun
paLMOHabHbIX
ypaBHeHUI

KoHTponbHasa
pa6oTaNe 2

CreneHb €

oTpULaTENIbHbIM
29 Uenbim

nokasarenem

peLLeHme 3aau

peLLeHme 3aau

peLueHie 3aau

0600LLEeHNe

peLLeHVie 3aau

0600LLEeHe

nexyus

dyHKuMa y = Vx. CBoincTBa KBagpaTHOro KopHsa(1l7 yacos)

Yuncna n BbluncneHuna

YpoBeHb
o06s3aTeNbHOl
noAroT0BKM

obyuvatoLerocs:

3agaHua ans
YCTHOO cyeTa.
Ynp.4 «YMHOXeHune
1 fieneHune
anrebpanyeckmx
[npobeit»

YCTHbI cueT

CamocTosTeNbHas
pa6oTa
1.4«[MNpeobpa3osaHue
paLmnoHabHbIX
BbIpaXKeHWIi»

TecT 1
«Anre6panyeckume
opo6u»

KoHTponbHas paboTta .No2

[J.eMOHCTPaLMOHHIi
maTepuar
«CBoIACTBa CTeNeHM
C LefbiM
rnokasatenem»

16, Ne6.7(s,r),6.11(6), 3-8.10
4.28(8,r),Ne4.29(s,r), 3-8.10
5.17(a,6),6.8(a),6.12(a)

10-15.10
Ne4.30(8,r),5.18(a,6),6.1
2
nz,
Ne7.16,7.19(s,r),6.13(6)
Ne7.23,7.33(g),4.32(a,6) 17-22.10
M8, Ne8.1- 17-22.10

8.6(8,r),8.8,7.24



23

24

25

26

27

28

29

CreneHb €
oTpuULaTeNIbHbIM
Lenbim
nokasartenem
peLleHvie 3agau

CreneHb €
oTpuULaTeNIbHbIM
Lenbim

nokasarenem 0600LLEeHe

MoHsTne

KBa/paTHOr0 KOpHs

n3

HeoTpuLIaTENbHOTO  leKuus
yucna

MoHsTne
KBa[lpaTHOro KOpHs
n3
HeoTpuuaTensHOro

Hmena peLLeHye 3aay

WppaupoHanbHble
uncna

KOMGWHNPOBaHHI

MHOXecTBO
[LeCTBUTENbHBIX
uncen
peLLeHue 3aay

DyHKUMA | ee
CBOICTBA U rpadik.

neKuyst
y =4X

BbipaxeHunsa n
npeo6pasoBaHus

DYyHKLUN

e KBagpaTtHblii
KOpEeHb U3 yncna.
AputmeTnyeckni
KBaZpaTHbI KOPEHb.

¢ [loHATuHe 06
nppauuoHanbHOM
yucne.
WppaunoHanbHOCTb
yucna.

OelicTBUTENbHbIE
uucna.

. CBoiicTBa
KBafpaTHbIX KOpPHei un

nx npuMeHeHue
BblYMCNneHnax.

e ®yHKUUA

y = yfx

3afaHua ans
YCTHOrO cyeTa.

¢ Haxoautb B

HECNOXHbIX

Ynp.18 «Crenexb ¢
CAYHanX 3HAUEHUS ooy arenpHbiM
KOpHeiA. roKasaresniem»
e 3HaTb

onpegeneHue un
CBOWCTBA (yHKLUN

, YMETb CTPOUTL €€

rpaguk.
= VX o
Y [eMoHCTpaLUMOHHBI
matepuan «IoHsTue
KBa[paTHOr0 KOPHs»
¢  YMeTb
NpUMEHSATb
cBolicTBa
apupmeTnYecknx

KBafpaTHbIX
KOpHel ans
BblYMCNEHNA
3HaYeHwWii n

npocTenwmnx

npeo6pasoBaHuii

YNCNOBbIX

3afaHua ana
YCTHOrO cYeTa.

BbIPaXXEHWIA, Ynp.9

cofepxawnx «ApurMeTUYECKUI

KBaapaTHble kopHu, KBaAPaTHLIN
KOpPEHb»

LleMOHCTpaLMOHHBIi
maTepuan «PyHKLMS
, e CBOICTBA U
rpacguk»

YCTHbIA cyeT

CamocTosTeNbHas
pa6oTa 5.1 «CTteneHsb ¢
LieNbIM roKasareniem»

CamocTosTenbHas
pabora 3.1
«ApUthMeTYECKNIA
KBaApaTHbI KOpPeHb»

YCTHBIVi cueT

Ne8.13(s,r),7.20(6),4.38

27-29.10

M9, Ne9.15,9.16,9.19-
9.22(6),4.39

1o,
Ne10.13,10.15,10.18,10.
19,7.31(a)

Ne10.21,10.22,10.27,10.
28,10.42

9-12.11

nit,
Ne11.2,11.7(a,6),7.18(6)

niz,
Nel12.6(B,r),12.15,12.22(
a)

nis,

Ne13.1,13.8,4.32(8) 14-19.11



30

31

32

33

34

35

DyHKUMA |, ee

CBOIACTBA U rpadinK.

y =4 x

CsolicTBa
KBafpaTHbIX
KOpHel

CsolicTBa
KBaJpaTHbIX
KOpHeii

Mpeo6pa3sosaHue
BbIPKEHWIA,
cofepxaLimx
onepayto
n3BMeYeHns
KBafpaTHOro KOpHsi

Mpeo6pasoBaHue
BbIPKEHWIA,
coaepxalmx
onepauuo
13BneYeHns
KBaIpaTHOr0 KOpHs

Mpeo6pasoBaHue
BbIPKEHWIA,
cogepxaLmx
onepauuio
n3BneYeHns
KBaJpaTHOro KOpHsi

peLueHvie 3aau

KOMOWHWUPOBaHHbII

peLLieHme 3aau

KOMOWHMPOBaHHbII

peLueHvie 3aau

KOMGWHNPOBaHHbI

YpOBEHb BO3MOXKHOIA
MnoAroTOBKMU
obyuvatoLerocs:

e 3HaTb NOHATUE
apnupmMeTUYecKoro
KBaApaTHOro KOpHS.

e YMmeTb
NPUMEHNTb CBOCTBA
apnugpmMeTUyecKoro
KBaApaTHOr0 KOpHS
npu
npeobpasoBaHuAx
BbIPaXXeHWIA.

e YMmeTb
ncnonb3oBaTb
CBOWCTBA PyHKLUM

Y=y
npu peweHnn
NpaKkTUUecKmx
3ajau.

e WNwmeTb
npeicraBneHune o
nppaLmoHanbHbIX U
LeACTBUTENbHbIX
ymcnax.

[leMOHCTpaLMOHHBI
MaTtepuman
«[MprMeHeHne
CBOIACTB
apumeTN4ecKoro
KBaJpaTHOrO KOPHS»

3afaHua ana
YCTHOrO cyeTa.
Ynp.10
«KBagpaTHblii
KOPEHb 13
npov3BefeHNs n
Lpo6un»

3afaHua ana
YCTHOrO cyeTa.
Ynp.11
«KBagpaTHblii
KOPEHb 13 CTEMeHu»

YCTHbI cyeT

CamocTosTe/ibHas
pa6oTa 3.2 «CBoiicTBa
apuMeTNYECKOro
KBaZLpaTHOr0 KOpHs»

YCTHBII cueT

Ne13.9-
13.11(8,r),13.18,7.20

nia,
Ne14.5,14.7,14.10,14.11
114.24-14.26(8,r)

Ne14.28,14.30(s,r),14.1
5-14.19(s,r)

nis,
Ne15.9,15.11,15.12,

Ne15.24,15.26(8,r)

Ne15.20-
15.22(8,r),16.27

21-26.11

28.11-3.12



36

37

38

39

40

41

42

44

Mpeo6pasosaHue
BbIPKEHUIA,
cofiepxatimx
onepawyio
n3BneYeHns
KBafpaTHOro KOpHs

peLLeHVie 3aau

Mpeo6pasosaHue
BbIPXKEHUIA,
cofepxaLimx
orepawyto
n3BMieYeHns
KBafpaTHOr0 KOpHsi

0606LLeHVe

KoHTponbHas
paboTa X3

CamocTonTe/bHas
pa6ota 3.3« pumeHeHwe
CBOWACTB
apuch METUYECKOTO
KBafipaTHOr0 KOpHS»

TecT 3 «KBagpaTHble
KOPHW»

KoHTponbHas paboTta Ne5

Ne15.39-
1547(b),15.68(8,r)

Ne15.33-
15.38(b),15.44(r),13.2(8

),13.3(b)

KBagpaTtnuHas yHKUMA 1 QYHKLNA 06paTHOM NponopumoHanbHoOCTH (24 vaca)

Mogaynb
[le/iCTBUTENBHOIO

Huncna KOMGWHMPOBaHHIiA

Mogynb
[ie/iCTBUTENBHOTO

Hncna KOMOWHWMPOBaHHbII

Mogaynb
[e/iCTBUTENBHOTO

Huncna peLLeHme 3aau

PyHKLMA |, ee
CBOCTBA ¥ rpaink

NneKums
y = Kx2

DyHKUMA |, ee
CBOICTBA W rpadink
KOMOWHMPOBAaHHbII
y = KX2

DyHKUMA |, ee
CBOWCTBa W rpadink

y = KX 2 peLleHne 3afad

e ®yHKUMA.

* KBagpatunyHas
hyHKUUSA, ee rpaguk,
napa6ona.

e ®yHKUNA

, ee rpathukm
cBOICTBa, rnnepbona,
obpaTHas
nponopLuoHanbHOCTb

. KoopgauHathl
BEpWWHbI napabonsl,
0Cb CUMMETPUMK.

. CsoiicTBa
KBaApaTUUHOMN

QYHKLMN.

YpoBeHb
o06s3aTeNbHOl
noaroT0BKM
obyuvatoLerocs:

e YMeTb Haxo4uTb
3HAYeHUs QYHKUNHU,
3aflaHHOW
dopmynoi,
Tabnuuein, rpaukom
* YMeTb Haxo4uTb
3HayeHune aprymeHTa
no 3HaYeHwuio
YHKLMKN, 3afaHHON
rpapukom unm

* YMeTb
onpefenstb
cBOiCTBa
KBafpaTu4yHON
yHKLMK NO ee

* YMeTb
NpPUMeHATb
rpajguyeckme
npegcTaBneHns npu
peweHunn

* YMeTb
onucbiBaTb CBOMCTBA
KBagpaTUYHOW
(YHKLMKN, CTPOUTH
ee rpaguk.

3afaHua ans
YCTHOTO CcyeTa.
Ynpl6
«[leiicTBUTENbHbIE

yncna» yCTHbII7I CyeT

LleMOHCTPaLOHHbII
maTepuan «PyHKLmuA
, €6 CBolicTBa U
rpatmk» N

JleMOHCTpaLMOHHbIN
maTtepuan
«[Mapabona.
MpumeHeHe B
HayKe 1 TeXHUKe»

CamocTosTenbHas
pa6oTa 2.1 «DyHKLKA

Yy = KX2»

M16,Ne16.1-16.8(a)

Ne16.9-16.14

Nel16.16, 16.21-16.24(a),

M17, Ne17.6,17.7,17.15-

Nel17.21,17.24,17.26,17.:

Nel17.27,17.36,17.43,17.;

5-10.12

5-10.12

12-17.12

19-24.12



45

46

47

48

49

50

51

52

53

DyHKUMA |, ee
CBOICTBA U rpadmik.

neKums
K
Y%
DyHKUMA |, ee

CBOIACTBA U rpadinK.
K
X

y:

KoHTponbHas
pa6oTaNe 4

Kak noctpoutb
rpagvk yHKUMN

y=f(x+D

Kak noctpoutb
rpagvK gyHKUM

y=Ffx+D

Kak noctpoutb
rpagvk yHKUMN

y=f (x)+m

Kak noctpoutb
rpagvk yHKUMN

y =f (X)+m

Kak noctpoutb
rpagvK yHKUMN

Kak noctponts
rpauk gyHKUMm

y=Ff X+D+m

KOMOUHVPOBaHHBIV

NPaKTUKyM

KOMGWHNPOBaHHbIi

NPaKTUKyM

KOMOUHVPOBaHHBIV

NPaKTUKyM

. Wcnonb3oBaHue

rpaukoB  QyHKLWA ¢ YMeTb

ans peweHna onpeensTb
KBajpaTHbIX cBOCTBA DYHKLUN
YPaBHEHWIA.

K
Y= -
no ee rpaguky.

K

JleMOHCTPALMOHHbIi
Matepnan «PyHKLmuA
, ee CBOICTBA U

M18, Ne18.2-18.4(a),18.6,18.9

rpadmk»

3afiaHus Ana YCTHbIiA CyeT,

YCTHOrO CHeTa. CamocTosTeNbHas Ne18.14-18.19(2) 18.22
Ynp.6 «O6patHast  paGoTa 2.2 «®YHKUMA

NponopLUnOHaNIbHOCT 5
b»

KOHTpO/bHas paboTa Na3

19, Ne19.1-19.4(s,r),19

Ne19.30(8),19.34

M20, Ne20.21-20.24(8,r),

Ne20.13,20.14,20.17

M21, Ne21.1-21.4(8,r),

21.17-21.20

26-28.12

12-14.01

16-21.01



54

55

57

59

60

61

62

Kak noctpoutb

rpagmk yHKumn ,
eCc/v 13BeCTeH

rpauK gyHKUMm

DyHKLMA , ee
CBOICTBa M rpadivK

y =ax2+bx+c

DyHKUMA , ee
CBOWCTBa U rpadivk

y =ax2+bx+c

DyHKUMA , ee
CBOICTBA M rpadimk

y =ax2+bx+c

DyHKLMA , ee
CBOWCTBa U rpadivk

y =ax2+bx+c

DyHKLMA , ee
CBOWCTBA U rpadivK

y =ax2+bx+c

"pacnyeckoe
peLLeHve
KBafpaTHbIX
ypaBHeHUI

"pacnyeckoe
peLLeHne
KBafpaTHbIX
ypaBHeHUI

KoHTponbHasa
paboTaNe 5

peLueHie 3aau

neKuyst

MpaKTUKyM

peLLeHme 3aau

KOMOUHVPOBaHHBII

peLleHune 3afad

NPaKTUKyM

peLueHie 3aaau

YpoBeHb
BO3MO>KHOW
NOArOT 0BKM
obyvaroLierocs

e TloHUMaTb, YTO
(hYHKUMA - 3TO
mMaTemaTuyeckas
MOfenb,
nossonfroLLas

* 3HaTb cBOliCTBA
KBagpaTUYHOWA

DYHKLUN U QYHKLNIA

* YMeTb CTPOUTL
rpapuk
KBafpaTU4YHON

DYHKLUN U QYHKLNIA

e YMeTb

WHTEpNpeTUpoBaTh B
HEC/NIOXHBIX Cyvasx

rpamkmn peanbHbIX
3aBUCUMOCTEN

[leMOHCTpaLMOHHBIi
maTtepuan «CBolicTBa
KBaZpaTU4HOIA

DYHKLN»

3afaHua ans
YCTHOTO CcYeTa.
ynp.7
«KBagpaTuyHas
(DYHKLMS»

3afaHua ans
YCTHOTO cYeTa.
Ynp.8 «CaoliicTBa
KBaApaTU4HOIA

DYHKLN»

JleMOHCTpaLMOHHbIN
matepuan
«["pacpmyeckoe
peLLeHne
KBaJpaTHbIX
ypaBHEHUI»

CamocTosTeNbHas
pa6oTa 2.3« pacuku
hyHKUMIA

y =f (X +1)+ m po12521273,,6)

» M22, Ne22.5-22.8(8,r),

22.15Ne22.14,22.22,

YCTHBIIA cueT
23-28.01

CamocrosTe/ibHas
pa6oTa 2.4. «CBoiicTBa 1
rpak KBaapaTu4Hoi

DYHKLN»

22.23,22.25(8,1)

yCTHbII‘/‘I CyeT No22.28-22.30(6),22.40(6

TecT 2 «KBagpatuyHas

(hyHKUMS No22.43,22.44,22.48

AKP BapnaHT 1 30.01-4.02

AKP BapunaHT 2

KoHTponbHas pabota N4



KBagpaTHble ypaBHeHUd (26 yacoB)

OCHOBHble MOHATUA

YpoBeHb
nexuys e YpaBHeHus u 0653aTeNbLHOW [leMOHCTPaLMOHHbI 24, Ne24.16-
HepaBeHCTBa NoAroTOBKYU marepuan 24.24(8),24.29
obyyaroLerocs: «KsagpatHble
YpaBHeHVA»
OCHOBHbIE NOHATUS
e YMeTb pewwlartb
¢ KBagpaTHoe
KBafpaTHble
ypaBHeHue:
. ypaBHEHWA, NPOCTble 3apianus ana o
0600LLEeHe (hopmyna KopHeit YCTHOFO CYeTa. YCTHbIN cyeT
paunoHanbHble 1
KBagpaTHOro Ynp.12
nppaymoHanbHble
ypaBHeHUs. ppad «KBagpaTHoe
ypaBHeHuA. ypaBHEHME U ero
KOPHMW» Ne24.25,24.31,24.35
dopmy bl KOpHei 6-11.02
KBaApaTHOro *  YmMmeTb pewatb
ypaBHeHuA e PeweHne HECNOXHble
o M25, Ne25.1-
KOMOWHWUPOBaHHLIA  payMOHanbHbIX TEeKCTOBbIe 3afaun ¢ 25.8(a),24.34(a)
YpaBHEHWIA. NOMOLL b0
YPaBHEHUIA.
dopmMy bl KOpHei
KBAZPaTHOrO * Pewenne
ypaBHeHUs TEKCTOBbIX 3afjay ¢
NOMOLLbIO
peLLeHve 3agay KBafipaTHbIX U Ne25.5-25.20(B)
LpPO6HbIX
PaLMOHANbHBIX CamocTosTenbHas
ypaBHeHuii pabota 4.1 «KBagpaTHoe
' YpaBHeHME 1 ero KopHU»
®opmy bl KOpHeit
KBaf|paTHOro 3anaHua gna
CTHOTO CcYeTa. .
ypaBHeHs o Y/ o Ne25.23,25.24,25.36 )
KOMGVHMPOBaHHbIN Ynp.11 «Peluenue YCTHbIN CcYeT 25.38(2.6) 13-18.02
KBaf,paTHbIX
ypaBHEHU»
®opmy bl KopHei
KBaJpaTHOro
YpaBHeHMs eLLleHe 3312y CamocTosTeNbHas No25.39,25.24,25.46(a,6
P h pa6oTa 4.2«PeLueHue )
KBafpaTHbIX ypaBHEHW
no chopmyne»
PALOHATHbLIE YpoBeHb BO3MOXKHOW
4 KOMOWHMPOBaHHbII NOAroT OBKM 126, Ne26.14-26.16(8)
ypaBHeHns

obyyvatoLerocs:



72

73

74

75

76

PaumoHanbHble
ypaBHeHus

PaumoHanbHble
ypaBHeHus

KoHTponbHas
pa6oTaNe 6

PaumoHanbHble
ypaBHEHUS, Kak
MaTemartuyeckume
MOZIeNU peasibHbIX
cUTyauuin

PaumnoHansHble
YpaBHeHus, Kak
maTemartuyeckume
MOZIENU peasibHbIX
cUTyauuin

PaumnoHansHble
ypaBHEHUS, Kak
maTemartuyeckue
MOZEeNN peanbHbIX
cUTyauuin

PaumoHansHble
ypaBHEHUS, Kak
maTemartuyeckue
MOZIeNN peasibHbIX
cuUTyauui

peLueHvie 3aau

0600LLEeHMe

KOMGWHNPOBaHHbIiA

peLueHvie 3aau

peLLeHVie 3aau

peLueHvie 3aaau

e TloHUMaTb, 4YTO
ypaBHeHUs - 3TO
MaTemMaTuyeckui
annapart peweHus
pasHoo6pasHbIX
3afay u3
MaTeMaTuKu,
CMEXHbIX
o6nacTei 3HaHWiA,
NPaKkTUKK.

e YMeTb pewartsb
KBagpaTHble
ypaBHeHus,
paunoHanbHbie n
mppaumoHanbHble
ypaBHeHus,
ceopAlmecs K
KBafpaTHbIM.

e YMeTb
NpUMEHATb
KBafpaTHble
ypaBHeHUSs n
pauuoHanbHble
ypaBHeHUs npu
peweHnn 3agau.



No26.17-
26.19(a),26.22(a,6)

CamocTosTeNbHas
pabota 4.3
«PaLoHanbHble
YpaBHeHVA»

Ne26.20,26.23,26.25,26.

26(a
KoHTponbHas paboTta
Ne7
M27, Ne27.3-
27.7,28.1(a,6),
Ne26.22(a),27.9,27.28,
CamocTosTeNbHas

pa6oTa 4.4«Pewenmne  °28-2(2.6).26.17(6)

3afiay ¢ NoMOLLbH0
KBafIpaTHbIX ypaBHEHNA»

Ne27.10,27.17,26.22(6),
28.3(a,6)

20-25.02

27.02-4.03



7

78

79

80

81

82

85

PaumoHansHble
YpaBHeHus, Kak
maTtemaTtuyeckme
MOZIeNU peasibHbIX
cUTyauuin

0600LLEeHe

Ewe ogHa hopmyna
KOpHei
KBafpaTHOro
ypaBHeHus

KOMGWHMPOBaHHbIiA

Ewue ogHa hopmyna
KOpHei
KBaJpaTHOro
ypaBHeHUs

peLLeHme 3a1au

ELue ogHa hopmyna
KOpHei
KBafipaTHOro
YpaBHeHMs

0606LLeHe

Teopema Breta KOMGUHMPOBaHHBII

Teopema BreTa peLueHue 3a8a4

KoHTponbHasa
paboTaX 7

WppaupoHanbHble
nekupst
ypaBHeHus

WppauyoHanbHble

ypaBHeHNs peLLeHme 3aau



Ne27.34,26.22(b),28.4(a,
0)

128, Ne28.4,28.6(s,r),

TecT 4 «KBagpaTHble

No27.35, 28.10
ypaBHEeHUS»

Ne28.5,28.6(a,6),28.12

6-11.03
€MOHCTPaLMOHHBIN
ﬂaTe Manp<<L‘:'eo ema 129, No29.2-
P P 29.9(b),27.36,26.22(r)
Bueta»
3afaHua ana
YCTHOrO cyeTa. criuii cae
THbIN CYET
Ynp.14 «Teopema Y
BueTa» Ne29.15-29.18(a),29.20-
29.23(a)
KoHTponbHas pabota Ne6 13-18.03
n3o,

Ne30.6,30.13,30.18(6)

CamocTosTensHas
pa6oTa 5.1 «MHOXeCTBO Ne29.20(a),27.37
paLnoHanbHbIX Yncen»



86

87

89

90

91

92

93

94

WppaupoHanbHble
ypaBHeHus

VppauyoHanbHble
ypaBHeHwst

VppaupnoHa/ibHble
ypaBHeHus

CsolicTBa
UMCNOBbIX
HepaBeHCTB

CaolicTBa
UMCNOBbIX
HepaBeHCTB

CBoiicTBa
UMCNOBbIX
HepaBeHCTB

VccnegosaHue
hYHKLWIA Ha
MOHOTOHHOCTb

VccnegosaHue
(YHKLWIA Ha
MOHOTOHHOCTb

VccnegosaHue
(hYHKLWIA Ha
MOHOTOHHOCTb

KOMGWHNPOBaHHIiA

peLueHVie 3aau

0606LLeHNe

KOMOUHVPOBaHHBIV

KOMOUHVPOBaHHBIV

KOMGWHNPOBaHHbIiA

KOMBWHNPOBaHHbIiA

peLLeHie 3aaau

peLueHvie 3aaau

e YpaBHeHUA n
HepaBeHCTBa.
e DyHKUMA.

* Ynucnosble
HepaBeHCTBA U UX
CBOWACTBa.

. NunHeliHble
HepaBeHCTBa C OAHON
nepemMeHHOA.

e PeweHue
HepaBeHCTBa.

« KBajgpaTHble
HepaBeHCTBa.

3afaHua ons
YCTHOTO cyeTa.
Ynpl6
«[leiicTBUTENbHbIE
vncna»

HepaBeHcTBa (20 yacoB)

YpoBeHb
o06sa3aTenbHOl
NOArOT 0BKM
obyuvatowerocs

e YMeTb pewartb
NUHeNHble
HepaBeHCTBa C
0fHOWA
nepemMeHHOA.

e YMeTb pewartb
KBafpaTHble
HepaBeHCTBa.

YpoBeHb BO3MO>KHO
NOATrOT OBKYM
obyyatoLerocs:

e YMeTb pewatb
NUHelHble
HepaBeHCTBa C
OAHO NepeMeHHOI.

LleMOHCTpaLOHHBbIi
matepuarn
«Yucnosble
HepaBeHCTBa»

[leMOHCTpaLMOHHBI
matepuan
"CgoiicTBa
YMCNOBbIX
HepaseHCTB"

3afaHua ana
YCTHOrO CYeTa.
Ynp.21 «CBoiicTea
UMCNOBbIX
HepaBeHCTB»

3afaHua ana
YCTHOTO CYeTa.
Ynp.22 «4ucnosble
NPOMEXYTKU»

CamocTonTe/bHas
pabota 5.2

«/ppaumoHansHble

yncna»

YCTHBIIA cueT

YCTHbII cyeT

YCTHbI cyeT

CamocTosTenbHas pabota

Ne30.14,30.15(s,r),

Ne29.10(a,6),27.38

20-24.03

Ne30.7-
30.10(8),27.39,29.21(a)

M31, Ne31.12,31.13,
31.15,31.16(a,6),29.20(
0)

20-24.03

Ne31.36(a,6),31.37(a,6),
27.40, 29.20(8)

Ne31.50(a),31.43(6),27.

41,29.21(a 3.8.04

M32, Ne32.5,32.6-
32.10(8),

Ne32.6-
32.10(r),32.13,27.43

Ne27.42,29.21(6),

29.21(8) 10-15.04



95

96

97

98

99

100

101

102

VccnegoBaHue
YHKLWIA Ha
MOHOTOHHOCTb

PeLueHue
NNHEHbIX
HepaBeHCTB

PeLueHue
NNHEHbIX
HepaBeHCTB

PeLueHne
NNHEHbIX
HepaBeHCTB

PeLueHne
KBafpaTHbIX
HepaBeHCTB

PelueHne
KBafpaTHbIX
HepaBeHCTB

PelueHue
KBafpaTHbIX
HepaBeHCTB

PeLueHue
KBafpaTHbIX
HepaBeHCTB

0600LLEeHe

KOMOUHVPOBaHHBIV

peLLeHVie 3aau

0600LLEeHNe

KOMOUHVPOBaHHBIV

peLueHvie 3aaau

peLueHvie 3aaau

peLLeHie 3aau

e YMeTb pewartb
KBajpaTHble
HepaBeHCTBA.

. 3HaTb KakK
Ncnonb3yTcs
HepaBeHCTBa;
npumMmepsbl nx
npUMeHeHUns ans
peweHmns
MaTeMaTnyeckux
npakTUyecKnx
3ajau.

. YMmeTb pewartb
npocTeimne
HepaBeHCTBa c
mMoaynem.

. YMmeTb
nccnefosatb

hYyHKL IO Ha
MOHOTOHHOCTb.

1 PAEMOHCTPALMOHHbIiA

matepuan
Yucnosble
NPOMEXYTKN™

[leMOHCTPaLMOHHIi

maTepuan
"PeLueHne

KBafpaTHbIX
HepaseHCTB"

3afaHua ana

YCTHOrO cyeTa.
Ynp.23 «PelueHune

KBapaTHbIX
HEpaBeHCTB»

CamocTosTenbHas
pa6oTa 6.2«PeLueHue

NIHENHBIX HEPaBeHCTB»

YCTHbII cyeT

TecT 6 «HepaseHcTBa»

CamocTosTenbHas
pa6oTa 6.3«PeLueHue
KBaApaTHbIX
HepaBeHCTB»

Ne32.5,32.6-32.10(8),

133, Ne33.16-33.20(s),

No27.44,29.21(8),Ne33.2
5(8,r)

Ne33.26(6),33.31-
33.34(6)

M34, Ne34.1,34.12-
34.15(a,6),

17-22.04
No27.44, 34.16-34.18(r)
No34.8-34.18(s),27.45
Ne34.20-34.25(a), 24-29.04



103

104

105

106

107

108

109

110

PeLueHue
KBaf|paTHbIX
HepaBeHCTB

MpunbnnxKeHHble
3HayeHns
[eCTBNTENbHBIX
uncen

MpubAMKeHHbIE
3HayeHns
[eiACTBUTENbHBIX
uncen

CTaHAapTHbI BUg

yncna

CTaHAapTHbI BUA

yncna

KoHTponbHas
pa6oTaNe 8

PelueHue 3apa4

PelueHue 3aga4

peLueHvie 3aau

KOMGWHWPOBaHHbIiA

KOMGWHNPOBaHHbIiA

peLueHvie 3aaau

peLleHne 3afad

peLueHvie 3aau

Ywncnaun

BblyncneHunAa.

BbipaxeHunsa n

npeo6pasoBaHus.

YpoBeHb
o06a3aTenbHON
NOArOT 0BKM
obyuvatowerocs

e YMeTb
cokpauiatb
anrebpanyeckue
opo6u.

3agaHua ans
YCTHOTO cyeTa.
Ynpl7 «OkpyrneHve
qucen»

[leMOHCTPaLMOHHBIN
martepuman
«CTaHAapTHbI BUA
yucna» 3agaHua ans
YCTHOrO cyeTa.
Ynp.20
«CTaHAapTHbI BUA
uncna»

TecT 7 «KBagpaTHble
HepaBeHCTBa»

YCTHbI cyeT

Tect 5 «CTeneHb ¢
Lie/IbIM NokasaTenem»

YCTHbIN cyueT

CamocTosTenbHas
pa6ota 5.2
«CTaHAapTHbI BUA

uncna. MpnbaMKeHHbIE

BbIYNCNEHNA»

KOHTpO/bHas paboTa Ne8

MTorosoe nostopeHune (12 yacos)

Ne34.31(a),115

M35, Ne35.1-35.5(a,6)

Ne35.7-35.10(a,6)

36, Ne36.3-
36.10(2),116

Ne36.11-36.13(a),122

Ne9(a,6),13,16(a)

Nel17(a),107(a),117

2-6.05

8-13.05



112

113

114

115

116

PelueHue 3agay

PelueHue 3anay

PeLueHue 3anay

PelueHue 3anay

PeLueHue 3anay

PelueHue 3agay

peLLeHme 3aau

peLLeHme 3aau

peLueHvie 3aaau

peLueHie 3aau

peLueHie 3aau

peLLeHVie 3aaau

* YpaBHeHUA n
HepaBeHCTBa.

DYHKLUNN.

e [leficTBUTENbHbIE
yucna.
ApundmeTnyecknii
KBaZpaTHbI KOPEHb.
CTeneHb C LenbiM
rnokasaTtenem.

e JlnHelHble
ypaBHeHUS.
KBagpaTHoe
ypaBHeHue 1 ero
KOPHMU.

e PauuoHanbHble
ypaBHeHUSA.

e PelweHune 3agay c
NMOMOLLbIO
KBajpaTHbIX
YPaBHEHWIA.
Cucrtemsl,
cofepxalyue
ypaBHeHuWe BTOPOIA
CTeneHw.

e YMeTb
BbINOHATH
OCHOBHbIE AelicTBus
c anrebpanyeckumu
npobamu.

¢ Haxogutb B
HEeCNOXHbIX cnyy4asax
3HAYEHUS KOPHeWl.

e YMeTb
NPUMEHATb CBOCTBA
apumeTUyecKnx
KBajpaTHbIX KOpHel
ONSA BblYUCNEHNS
3HauYeHUi n
npocTenwmnx
npeo6pasoBaHuii
YMCNOBbIX
BblpaXeHWiA,
copepxalymnx
KBaJpaTHbIe KOPHW.

e YMeTb
pelwaTb KBagpaTHble
YpaBHEHUA 1
pauunoHanbHble
ypaBHEHMUS.

* YMeTb peluatb
HEeCNoXHble
TEeKCTOBbIe 3afauu ¢
NOMOLL b0
YPaBHEHUIA.

e YMeTb pewatb
NNHelHbIe
HepaBeHCTBa.



CamocTosTeNbHas paGoTa Ne33.20

Ne10,14, 18

Nel19, 20(a),22

CamocToATeNbHasA paboTa Ne27,29,32 15-20.05

Ne36,41,45

Ne50,59,66



e Yucnosble

HepaBeHCTBa U UX .« YwmeTb pewartb

117 0606LLieHMe peLLeHve 3aaa4 cBolicTea. JInHeliHoe KBagpaTHbIe
HEPaBeHCTBO. HepaBeHCTBa.
KBagpaTHoe

e KBagpaTtnuHasa

DYHKLMA.
MocTpoeHue rpaduka * YMeTb
KBagpaTUYHOW BbINOMHATH
o . i OCHOBHblE feiicTBUS
118 0606LLEHMe KoMGMHUpoBaHHbiin PYHKUMY. CBOWCTBA A
KBafpaTUyHOWA CO CTEeMNeHAMM C
GYHKUUN. DYHKLUMA  LenbiMu
nokasarenamu.
. DyHKUUA
y =46
119 MToroBast KOHTPO/NbHasA paboTa
AHanus
120 pesynbTaToB 0600LLEeHe
06yyeHust

MNToro yacos 120

3a/jaHmna
ora

CamocTosTenbHas pabota

3afaHuns
ora

UTOroBasi KOHTPO/bHas
pa6oTta

22-25.05



