HOACHUTEJIBHAA 3AIIMCKA

PabGouast mporpamma mo mnpeametry «Anredpa» s 7-9 KilaccoB SBISICTCS
KOMIIOHEHTOM OCHOBHOM 00pa30BaTelbHOIl MpOorpaMMbl OCHOBHOT'O 0OIIero o0Opa3oBaHuUs
IIKOJIBI, COCTaBJIEHAa B COOTBETCTBHH C (helepalibHBIM TOCYJAapPCTBEHHBIM 00pa30BaTEIILHBIM
CTaH/JapTOM OCHOBHOTO 00IIero oOpa3oBaHMs, aBTOPCKOM mporpammbl mo anredpe 0. H.
MakxkapsiueBa, BXxojsiei B cOOpHUK pabouux mporpamm «lIporpammsl 001eo0Opa3zoBaTenbHbBIX
yupexaenuit: Anrebpa, 7-9 kiaccel», cocraButens: T.A. BypmucrpoBa «lIporpammsl
o0mieo0pa3oBaTenbHBIX yupexaeHuit: Anrebpa , 7-9 xmacce».- M. IlpocBemenue, 2014.
[InanupoBaHue OPHEHTHPOBAHO Ha y4dyeOHUKH: «AnreOpa 7 kmaccy, «Anrebpa 8 Kiaccw,
«Anrebpa 9 «xmace» mox pemakuueit C.A.TemsikoBckoro, aBtopbel: HO.H.Makapsiues,
H.I'Mungiok, K.M.Hemkos, C.b.CyBopoBa, M3ngarenscTBo: M., «IIpocBemenue», 2014-2015
roJiel ¥ I03BOJIsIET (hopmupoBatk Y Y/ mo npeamery

Ilesmm o0yyeHnss MaTeMaTUKe B 0011€00pa30BaTENbHON LIKOJIE ONPENENSIOTCS €€ POIbIO
B Pa3BUTUHU OOIIECTBA B IIEJIOM U (POPMHUPOBAHUH JTMYHOCTH KAXKJOTO OTAEIHHOTO YEIOBEKa.
Anrebpa HaueneHa Ha (OpPMHpPOBAHHME MaTEMAaTUYECKOIrO ammapara Juis pellieHHs 3a1ad U3
MaTeMaTHKH W CMEXKHBIX MpeaMeToB ((Gu3WKa, XHMHSA, OCHOBbI HH(OpPMATHKH U
BBIYUCIIUTENILHOW TEXHUKH U JP.).

3apaum oOy4eHHs] MaTEMATHUKE BXOIUT:
OBJI/ICHUE CHUCTEMOI MaTeMaTH4eCKUX 3HAHUH U yMEHUIl, HEOOXOAUMBIX Ul NPUMEHEHUS B
IPAKTUYECKON AESITEIbHOCTH, U3YUYEHUS! CMEXKHBIX JUCLMILINH, IPOI0JIKEHUS 00pa30BaHus;
OBJIaJICHUE HABBIKAMHU JEIYKTUBHBIX PACCYKIECHUM;
MHTEJJIEKTYyaJIbHOE pa3BUTHE, (OPMUPOBAHNE KAYECTB JTUYHOCTH, HEOOXOIUMBIX YEJIOBEKY JUIS
MOJTHOLEHHOHN >KM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb MBICIH, KPUTUYHOCTD
MBIIUICHNS, WHTYWUIMS, JIOTUYECKOE MBIIUICHUE, JJIEMEHThl AJITOPUTMHYECKON KYJIBTYpHI,
HE00XO0/IMMOM, B YaCTHOCTH, JUIsl OCBOEHUS Kypca HH(POPMATUKH;
(dbopMupOBaHUE MPENCTAaBICHUM 00 MAEIX U METOJaX MATEMaTUKU KaK YHHBEPCAIbHOIO sS3bIKa
HAyKU U TEXHUKH, CPEACTBA MOJEIUPOBAHUSA SBICHUN U IIPOLIECCOB;
MOJIyYEHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUH O (QYHKIMIX KaK BayKHEHIIeH MaTeMaTUYecKOi
MOJENU s ONUCAaHHWA U MCCIENOBAaHUSA Pa3HOOOpPA3HBIX IMPOLECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCIIOHEHIMAIbHBIX, MEPUOJANYECKUX M T.J.); BOCHUTAHHE KYJIbTYpbI
JMYHOCTH, OTHOUIEHUs K MaTeMaTHKe KaK 4acTHU OOIIeueloBEYeCKOM KyJIbTYpbl, TOHUMaHUE
3HQYMMOCTH MAaTEMaTUKH JUI1 HAYYHO - TEXHUYECKOrO IIporpecca; pa3BUTHE IPEICTABICHUN O
IIOJIHOM KapTUHE MHPA, O B3aUMOCBSA3M MATEMaTUKHU C IPYTUMH PEAMETAMH.



OO01mas xapakTepucTHKA Y4e0HOI0 peaMera
B kypce anreOpbl BbIIEICHBI CIEAYIONIME OCHOBHBIE COZIEp)KATENbHBIC JIMHUM: apu(pMETHKa,;
aﬂre6pa; (bYHKI_II/II/I, BEPOATHOCTh U CTAaTHUCTHKA. Hapsmy C OTUM B COJACpKaHHUEC BKIIIOYCHEI JIBa
JOMMOJIHUTCIIbHBIX ~MCTOHOJIOTMYCCKUX pasacia: JIOTMKa W MHOXKCCTBA; MAaTCMaTUKa B
HCTOPUYCCKOM pa3BUTHHU, 4YTO CBA3aHO C peanmauneﬁ HCJ’ICFI OGH.IGHHTGJ'IH@KTY&HI)HOFO u
OOILEKYIbTYpHOrO  pa3BuTHs ywammxcs. CojepkaHue KaXJoro U3 3TUX Pa3/elioB
pa3BoOpavuBacTCA B COACPKATEIIBHO-METOANYCCKYIO JIMHUIO, ITPOHU3BIBAIOIIYIO
BCC OCHOBHBIC COACPIKATCIILHBIC JIMHUU. HpI/I 9TOM IMICpBas JIMHUA — «Jlornka mu MHOKECTBA» —
CIIY)KHUT ocian OBJIAJICHU A YUaluMHUcs HEKOTOPBIMU 9JICMCHTaAMH YHUBCPCAIBHOI'O
MAaTeMaTU4YCCKOro A3bIKa, BTOpas — «MaremaTnka B HCTOPUYCCKOM pPa3sBUTUN» —
CIOCOOCTBYET CO3/IaHUI0 OOIIEKYJIBTYPHOTO, TYMaHUTAPHOTO (hOHA U3YUICHHS Kypca.
Copnepxanmne aMHUN «ApudMeTukay ciy>kuT 0a30il JUid AadbHEHWIEro W3y4eHUs y4alluMHUCS
MAaTCMAaTUKH, CHOCO6CTByeT Pa3BUTHUIO HUX JIOTHMYCCKOT'O MBINIJICHUS, (bOpMI/IpOBaHI/IIO YMCHUA
MMOJIb30BATHCs aJITOPUTMAMH, 4 TAKIKC HpI/IO6peTeHI/IIO MPAaKTUYCCKHUX HABLIKOB, H€O6XO,[[I/IMLIX B
HOBCGI[HGBHOI‘/'I )ku3HH. Pa3BuTHE TIOHATHS O 4YHWCIE B OCHOBHOM IIIKOJIE CBS3aHO C
panuoOHaJIbHBIMU U UppalOHAJIbHBIMH YUCIIAMH, (bOPMI/IpOBaHI/IeM MECPBHUYHBIX HpeI[CTaBJIeHI/Iﬁ
o aeiicrButenbHoM uucie. ConepikaHue JTUHUM «Anredpa» crocoOCTBYeT (OPMHUPOBAHUIO Yy
yHamuxcsa MaTeMaTu4CeCKOro armnapara JJisdl pCuiCHusd 3a4a4 U3 pasacjioB MaTEMAaTUuKH, CMCIKHBIX
npeaMETOB U oxpy;xaromeﬁ PCaIbHOCTH. SI3bIK aJ'IFe6pr HOI[‘IépKI/IBaeT 3HAa4YCHUC MAaTCMAaTUKHU
KaK A3bIKa I MIOCTPOCHUSA MATCMATHYCCKUX MOI{GHGfI IMponecCcoB U SIBIICHUH PCAJIBLHOI0 MHpa.
Pa3zButue AJIT'OPUTMHUYCCKOI'O MBIINIJICHUA, H606XO,I(I/IMOI‘O ,B HaCTHOCTH, IJId OCBOCHUSA KYpCa
I/IH(l)OpMaTI/IKI/I, " OBJIAICHUC HAaBBIKAMH ACAYKTHUBHBIX paCCY)I(ILCHI/IfI TaKXXC ABJIAIOTCA 3aJadyaMH
uzydeHus anreOpsl. [IpeoOpasoBanue cUMBOJIBHBIX ()OPM BHOCUT creuu(UYECKU BKIIaJ B
pa3BUTHE BOOOpPAKEHUS YUYAIIMXCS, MX CIIOCOOHOCTEH K MaTeMaTH4ecKOMYy TBOpUYECTBY. B
OCHOBHOI IIIKOJIE MaTepurajl Irpynnupyercsa BOKPYI pallMOHAJIBbHBIX BLIpa)KeHHﬁ. CO,Z[Cp)KaHI/Ie
pasaena «DyHKIUN HAIEJICHO Ha MOJyYeHHE IIKOJbHUKAMH KOHKPETHBIX 3HAHHWHA O (PyHKIHH
KaKk Ba)KHEHIIeH MaTeMaTHYSCKOU MOACIN AJId OIIMCaHUuA KW HMCCICAOBAHUA pa3HOO6pa3HbIX
npoueccoB. M3ydeHune 53Toro marepuaia crnocoOCTBYET pa3BUTHUIO Yy YyYallUXCS YMEHUS
HCIIOJIB30BATh PA3JIMYHBIC A3bIKM MATCMATUKH (CHOBCCHLIﬁ, CHMBOHHHCCKHﬁ, Fpa@quCKHﬁ),
BHOCHUT BKIJIa/] B @OpMHpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 POJIM MaTEMAaTUKH B PA3BUTUN TUBUJIIU3AlIUA
" KYJbTYPBHI. PaSI[CJ'I «BepOHTHOCTB M CTaTUCTHKA» — 00s13aTeIbHBLII KOMIOHEHT IIKOJBLHOIO
00pa3oBaHus, YCHJIMBAIOIIMK €ro MPUKIATHOE U MPAKTHYECKOE 3HAYCHHE. DTOT MaTepHall
HE00X0/1uM, MPEX/e BCero, 11 (GOPMUPOBAHUS Yy YUalUXCs (YHKIMOHAIBHONH I'PaMOTHOCTH —
YMCHHUA BOCHPUHUMATE W KPHUTHYCCKHW AHAJIM3UPOBATH I/IH(l)OpMaIII/IIO, MNpEACTAaBJICHHYIO B
pa3nuYHbIX (opMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTHX peajbHBIX 3aBHCHMOCTEH,
MMPONU3BOJUTH HpOCTGfIIJ.IHC BEPOATHOCTHBIC paC‘léTLI. I/I3y‘IeHI/Ie OCHOB KOM6HHaTOpI/IKI/I
MO3BOJIUT Y4YalleMyCs OCYIIECTBISATh PACCMOTPEHHE CydaeB, Mepedbop M TMOACUET dHclia
BApHUAHTOB, B TOM YHUCJIC B HpOCTeI\/’IH_II/IX MMPUKIIAJHBIX 3aadax.
[Ipy W3ydyeHMM CTaTHUCTUKM U BEPOSTHOCTH OOOTaIlaloTCsl IMPEICTaBICHUS O COBPEMEHHOMU
KapTUHC MUpa U METOAaX €ro UCCIICA0BAHUS, (I)OpMI/IpyeTCSI IMOHUMAHHEC POJIKN CTATUCTHUKU KaK
HCTOYHHKA COIHUAJIBHO 3HAYNMOM I/IHCI)OpMaI_[I/II/I U 3aKJIaabIBAIOTCA OCHOBBI BCPOATHOCTHOI'O
MBIIIJIICHHUA.



MecTo yueOHOro npeamera «AJredpa» B yueOHOM IJIaHE HIKOJIbI.

B cooTBercTBHM ¢ yuyeOHBIM IUIAHOM IIKOJIBI pabodyas mporpamma cocTtaBjieHa Ha 374 yaca.( 7
kimacc-136 4.,8 xmacc- 136 4., 9 xnmacc-102 4.)

JINYHOCTHBIE, MeTanpeIMeTHbIE U NPeIMETHbIE Pe3yJabTAThI

JIMYHOCTHBIC:

1) chopMUpPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO,FOTOBHOCTh M CIIOCOOHOCTH
0o0ydaromuxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO U
MO3HAHUIO, BEIOOPY AanbHemero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Mpodeccuil u
npoecCHOHANBHBIX  MPEANOYTEHHH,  OCO3HAHHOMY  IIOCTPOCHHUIO  HWHIUBUAYATbHON
00pa30BaTebHON TPACKTOPUH C YIETOM YCTOMUYUBBIX MTO3HABATEIILHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHON MPAKTHKHY;

3) chopMHUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHHYECTBE CO
CBEPCTHHKAMHM, CTAPIIMUMHU U MIIQAIIUMH, B 00pa30BaTEIbHOM, 00IIIECTBEHHO MOJIE3HOH, yueOHO-
HCCJIEIOBATENLCKOM, TBOPUECKON U IPYTUX BUIAX JIESATEIBHOCTH;

4) ymMeHHWE SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOW W NHCBMEHHOH peuw,
MOHUMATH CMBICIT IOCTABJICHHOMN 3a]]a4i, BEICTPAaBaTh apryMEHTAIIUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5) mpencTaBieHHe 0 MaTeMaTUYECKOM Hayke Kak cepe uelnoBeuecKoi AesITeaIbHOCTH, 00 ATanax
€€ pa3BUTHs, O €€ 3HAYUMOCTH JUJIs Pa3BUTHS NUBWIN3ALINY;

6) KpUTUYHOCTh MBINIJICHHS, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHHIE BHICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa,

7) KpeaTHMBHOCTh MBINUICHUS, WHUIMATUBA, HAXOMYUBOCTb, AKTUBHOCTh TIPU pEIICHUU
anreOpanvecKux 3ajady;

8) yMeHue KOHTPOJIMPOBATh MPOLIECC M PE3yNbTaT y4eOHON MaTeMaTUYECKOM IeATEeNbHOCTH;

9) ctocoOHOCTh K IMOIMOHATIEHOMY BOCITPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3aja4, PEIICHUH,
pacCyXICHUM.

METanpeaAMETHLIC:

1) yMmeHHE CcaMOCTOSATEIhHO IUIAHWUPOBATh AQJIbTEPHATHBHBIC TYTH JIOCTIDKEHUS IIEJICH,
OCO3HAaHHO BBIOMpATh Hanbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHHs] YUeOHBIX U TT03HaBaTEeNbHBIX
3a/1ay;

2) yMeHHE OCYIIECTBISATh KOHTPOIb MO pE3ylbTaTy U MO CIOcoO0y AeHCTBHS HAa YpOBHE
MIPOU3BOJHFHOTO BHUMAHHUS U BHOCHTH HEOOXO0IUMBIC KOPPEKTHBHI;

3) yMeHHE aJeKBaTHO OIICHUBATh MPABWIBHOCTh WJIM OIIMOOYHOCTH BBIMOTHEHUS y4eOHOMU
3a71aud, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;

4) O0CO3HAaHHOE BIAJICHUE JIOTUYECKUMHU JEHCTBUSAMHU OIpeNeieHUs TMOHATHI, 00O0OIIeHMHS,
YCTAHOBJICHHS aHAJIOTHH, KJTacCH (DUKAITMM Ha OCHOBE CAaMOCTOSITEIIbHOTO BRIOOpA OCHOBAHUIA

U KPUTEPUEB, YCTAHOBIIEHUS POAO-BUOBBIX CBSI3€EH;

5) yMeHue yCTaHaBIUBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE PACCYXkICHNUE,
YMO3aKII04YeHNe (HHIYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTHH ) W BBIBOJIBI;

6) yMEHHEe CO3/1aBaTh, NMPHUMEHITh W IPEOOpPa30BHIBATH 3HAKOBO-CHMBOJHYECKHE CPEJICTBA,
MOJIETIM M CXEMBI JJIsl PEelIeHUs] y4eOHBIX U MO3HABATENbHBIX 33/1aY;

7) yMEHHE OPTaHU30BBIBATH YICOHOE COTPYIHUUYECTBO U COBMECTHYIO JICATEIIBHOCTh C YIHTEIIEM
U CBEPCTHUKAMHU: ONPENENATh LEelH, pachupefeieHue QYHKIUA H pojell y4acTHUKOB,



B3aMMOJICHCTBHE U OOIIME CIOCOOBI pabdOTHI; YMEHHE PadoTaTh B TPYIIIE: HAXOAUTH OOIIee
pelLIeHNe U pa3pelaTb KOHQIMKTBI HA OCHOBE COIVIACOBAHUS MO3ULUM U y4€Ta HHTEPECOB; CITy-
mate napTaépa; GopMyaupoBaTh, ApryMEHTHPOBATH U OTCTaWBaTh CBOE MHEHHUE,

8) cdhopMHPOBAaHHOCTh Yy4YE€OHOH M OOIIENOJBL30BATEIIBCKON KOMIIETEHTHOCTH B 00JacTH
UCIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MK T-koMmeTeHTHOCTH);
9) nepBoHavaIbHBIE IPEACTABICHUS 00 UIESIX U O METOAAX MaTeMaTHKHU Kak 00 yHHBEPCAIbHOM
S3bIKE HAYKU M TEXHUKU,0 CPEACTBE MOJCIMPOBAHUS SBICHHUH U MPOLIECCOB;

10) ymeHue BUAETh MaTeMaTHYECKYIO 3a/ady B KOHTEKCTE IpPOOJIEMHOM CUTyallUd B APYTHX
JTUCLUTUTMHAX, B OKPYXKAIOIIEH )KU3HHU;

11) ymMmeHMe HaxOAUTh B Pa3IMYHBIX MCTOYHHMKAX HMH(POPMALUIO,HEOOXOIUMYIO Ul peIIeHUs
MaTeMaTHYeCKuX NpoOiIeM, W MPEACTaBIATh €€ B MOHATHOM (hopMe; MPUHUMATh pEIICHUE B
YCIIOBUSX HENOJHON ¥ U30BITOUHOM, TOYHOM U BEPOSTHOCTHOM HH(pOpMaLIH;

12) yMeHue noHMMAaTh W HCIOJB30BAaTh MAaTEMaTHYECKHE CPEACTBA HAIVISIIHOCTH (PUCYHKH,
YEepTEKU, CXEMbI U p.) Ui WIIIOCTPALMK, HHTEPIIPETALUH, apTyMEHTALUY;

13) ymeHue BBIABUTaTh TUIIOTE3BI IPU PELICHUN YYEOHBIX 3a/1a4 M IOHUMATh HEOOXOIUMOCTh MX
HPOBEPKH;

14) ymeHMe NpPUMEHATh WHIAYKTUBHBIE U JI€AYKTHBHBIE CIIOCOOBI pPacCyXIEHUMN, BUJIETh
pas3JInYHbIe CTPATErnu peIIeHus 3a/1a4;

15) moHMMaHWE CYIIHOCTH QJITOPUTMUYECKHUX TPEANUCAHUKA W YMEHHE JICHCTBOBAaTh B
COOTBETCTBUU C IIPEIOKEHHBIM aJlTOPUTMOM;

16) ymMeHHe caMOCTOSTENbHO CTABUThH II€JIM, BHIOMPATh U CO3/1aBaTh AJIFOPUTMBI JUISl PEILICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) ymeHue IIaHUPOBaTh U OCYIIECTBIATH NIEATEIHLHOCTh, HANPABICHHYIO Ha pEIICHUE 3a1ad
UCCIIEI0BATEIbCKOTO XapaKTepa.

NMpeaAMETHbLIC:

1) ymeHue paboraTh C MaTEeMaTHUYECKMM TEKCTOM (CTPYKTypUpOBaHME, H3BICUYECHUE
HeoOXoauMoi HMH(pOpMAIMK), TOYHO M TPAMOTHO BBIpaKaTh CBOM MBICIM B YCTHOH U
MACbMEHHOW PeYH, MPUMEHSSI MAaTEMaTHYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIMKY, UCIOJIb30BATh
pa3iNyYHbIe S3bIKM MATeMAaTUKH (CIIOBECHBIM, CHUMBOJIMYECKUN, Trpauueckuii), 000CHOBBIBATH
CYXKJIEHHUSI, POBOIUTH KJIIACCHU(UKAIINIO, JOKA3bIBATh MATEMAaTUUECKUE YTBEPKICHUS;

2) BnajeHue 0a30BBIM MOHATHIHBIM ammapaTOM: WMETh NPEICTaBICHHE O YHWCIE, BIaJCHUE
CHMBOJIBHBIM SI3BIKOM QJIT€Opbl, 3HAHUE OHJIIEMEHTApHBIX (YHKIIMOHAIBHBIX 3aBUCHUMOCTEH,
dbopMupOBaHUE MPEACTABIEHUH O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSX B pPEalbHOM MHUpPE U O
pa3IUYHBIX Ccroco0ax MX HM3Y4eHHs, 00 OCOOCHHOCTSX BBIBOJAOB W TPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMmeHHEe BBINIONHATH aireOpanveckue MpeoOpa3oBaHUs PAMOHAIBHBIX  BBIPAKEHUM,
NPUMEHSTh UX IS PElIeHUS Y4eOHBIX MaTeMaTUYeCKUX 3a/lad W 3a7ad, BO3HHUKAIOUIUX B
CMEXHBIX YU€OHBIX MpeaMeTaX;

4) yMeHHE TONB30BaThCS MaTeMaTH4YeCKUMH (OpMylTaMU U CaAMOCTOSTEIBHO COCTaBIATH
bopMyJIBI 3aBUCHMOCTEH MEXIYy BEIMYMHAMH Ha OCHOBE OOOOIICHHS YacCTHBIX CIy4aeB W
HKCIIEPUMEHTA;

5) ymeHue peniath JIMHEWHBIC U KBaJpaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMBIC K
HUM ypaBHEHUS, HEPaBEHCTBA, CHUCTEMbI; MPHUMEHSTHh TrpauuecKkue TMPEeACTaBICHUS s
pEIICHUs] ¥ WCCIEIOBaHUS YPaBHEHUM, HEPABEHCTB, CHCTEM; MPHUMEHSTh MOJyYCHHBIE YMEHHS
JUISL pellieHUs 3a/1a4 U3 MaTEeMaTUKU, CMEXHBIX MIPEAMETOB, MPAKTUKU;

6) OBJaICHUE CUCTEMON (PYHKITMOHATHHBIX TTOHATHH, (YHKITMOHATBHBIM SI36IKOM U CHMBOJIUKOM,
YMEHHE CTPOUTh Tpaduku (PYHKIHN, OMMUCHIBATH UX CBOMCTBA, UCMOJB30BaTh (HYHKIIMOHAIBHO-
rpaguyecKkrue MPECTaBICHUS JJIS OMHMCAHUS W aHAJIN3a MATEeMAaTHYECKUX 3a/lad U PeabHbBIX
3aBHCHUMOCTE;

7) oBlIajeHHE OCHOBHBIMHU CIIOCOOAMH TPEJICTABICHUS M aHAJIN3a CTATUCTUYECKUX ITaHHBIX;
YMEHHE pelllaTh 33ja4i Ha HaX0ICHHE YaCTOTHI i BEPOSITHOCTHU CITy4alHBIX COOBITUI;



8) yMeHue MPUMEHSTh W3yYEHHBbIE MOHATHUS, PE3yAbTAaThl U METOJbl MPHU PELICHUH 3aJay U3
Pa3IUYHBIX pa3esioB Kypca, B TOM YHCIE 33a4, He CBOSIINXCS K HEMOCPEICTBEHHOMY IIpUMe-
HEHUIO U3BECTHBIX AJITOPUTMOB.

Conepxanue yueOHOro nmpeaMera.

APUDOMETHUKA

PaunonaneHble ynciia. Pacmmpenne MHOKECTBA HATYPAJIBHBIX YUCEN IO MHOKECTBA LIEIIbIX.
MHokecTBa LEJIbIX YUCET 10 MHOXKECTBA PAllMOHAIBHBIX. PalioHanbHOe YHUCI0 KaK OTHOLIEHUE
mxn, rae

M — 1eJoe 4ucio, n — HaTypajibHoe. CTENeHb ¢ LENbIM NoKa3aTeseM. JlelCTBUTENbHbBIE YHCIIA.
KBanpaThslii KopeHb 13 uncia. KopeHb TpeTbeli cTeneHy. 3anuch KOPHEH ¢ IOMOIIbIO CTETIEHU
¢ IpoOHbIM nokazateneM. [lonsarue 06 uppanuoHaisHoM yncie. MppanuoHaabHOCTh YUCIIa U
HECOM3MEPUMOCTh CTOPOHBI M TUArOHaIM KBaapara. [lecaTnanpie mpuOImKeHHs
MPPALMOHAIIbHBIX YHCEL.

MHOXeCTBO JIEHCTBUTENBHBIX YHCEIT; PECTABICHNE ICHCTBUTEIBHBIX YHCET OECKOHEUHBIMU
JecATUIHBIMU Jpo0saMu. CpaBHEHHE JeiicTBUTENbHBIX unces. KoopauHaTHas npsMasi.
N300paxeHue ynuces TOUKaMyd KOOpAMHATHON NpsAMOil. UncoBble IPOMEXKYTKH.

N3mepenusi, npuoIMKeHUs, OlleHKH. Pa3zMepbl 00bEKTOB OKpYKaoLEero Mupa (ot
3JIEMEHTAPHBIX 4aCTHIL 10 BcesleHHoM), UM TENbHOCTD IPOLIECCOB B OKPYKAIOLIEM MUDE.
Bebiienenne MHOKUTEIS — CTENEHU JeCcATH B 3anucu yncna. [IpubmmkénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH MpUOIIKeHus. [IpukuIka 1 orleHKa pe3yabTaToOB BHIYUCICHUH.

AJITEBPA

AJredpanyeckue BbIpaxkeHHsl. bykBeHHbIE BbIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaueHNE OyKBEHHOTO BbIpakeHHUsI. JloMycTUMbIE 3HAUEHUS [IEPEMEHHBIX.
[ToncranoBka BeIpaXkeHHI BMECTO nepeMeHHBIX. [IpeoObpa3zoBaHne OyKBEHHBIX BBIPAKECHUN Ha
OCHOBE CBOMCTB apupMeTHUeCKHX JAecTBUil. PaBeHCTBO OyKBEHHBIX BhIpaykeHUI. T0X1eCTBO
.CTeneHb ¢ HaTypallbHBIM ITOKa3aTeseM U €€ cBoiicTBa. OqHOUWIEHb! 1 MHOTOWIEHBl. CTeneHb
MHorouseHa. CiokeHue, BBlMUTaHHe, YMHOKEHHE MHOTOUJIEHOB. DOpMYJIbl COKpAIIEHHOTO
YMHOXEHUS: KBapaT CyMMbI M KBaapat pasHocTu. @opmyna pa3HOCTH KBaJApaTOB.
[IpeoOpa3zoBaHre 1EI0Tr0 BBIPAXKEHUSI B MHOTOWIEH. Pa3noskeHne MHOTOWIEHOB HA MHOXKHTEIH.
MHorousens! ¢ ogHol nepeMeHHoi. Kopenb MHOrowiena. KBagpartHelil TpEXuiieH; pa3inoKeHue
KBaJIpaTHOTO TPEXWIEHA HA MHOXKUTEIHN. AnreOpanueckas qpoob. OCHOBHOE CBOICTBO
anreOpanyeckoit 1pobu. CioxeHue, BBIMUTaHUE, YMHOKEHHE, JAeJIeHUEe alre0panyeckux
npobeil. CterneHsp ¢ LeNbIM [T0Ka3aTeaeM U €€ cBoiicTBa. PallnoHalibHbIE BHIPAKEHUS U UX
npeoOpa3oBanus. JlokazarenbcTBo ToxaecTB. KBagpaTHbie kopHH. CBOMCTBa apupMeTUYECKIX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U
BBIYHCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ 01HOU nepeMeHHoN. KopeHnb ypaBHeHHs. CBONCTBA YMCIOBBIX
paBeHCTB. PaBHOCHMIBHOCTD ypaBHEHUH. JInHeliHOe ypaBHeHue. KBagpaTtHoe ypaBHEHHE:
dbopmyra KopHEH KBajpaTHOTO ypaBHeHMs. Teopema Buera. Pemenne ypaBHeHUHA, CBOASTITUXCSI
K JIMHEUHBIM U KBaJpaTHbIM. [IprMepsl pelieHus ypaBHEHUN TPETHEN U YETBEPTON CTEIIEHEN.
Pemenne npo6HO-paliOHAIbHBIX YPaBHEHUH.

YpaBHeHUE ¢ ABYMS [IEPEMEHHBIMU. JINHEWHOE ypaBHEHHUE C ABYMsI [IEPEMEHHBIMU, IPUMEPBI
pelIeHus] ypaBHEHM B 1eNbIX ynciax. CucreMa ypaBHEHUH C IBYMsI IEPEMEHHBIMH.
PaBHOCunbHOCTB cucteM. CHcTeMBl IBYX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU;
pelIeHre MOICTAaHOBKOW U c0KeHHeM. [IpuMepsl penieHust cucTeM HEJTMHENHBIX YPaBHEHUH C
JIByMs TIepEMEHHBIMU. PellieHne TeKCTOBBIX 3ajay aaredpandeckuM crocoooM. JlekapToBsl
KOOpJMHATHI Ha MJIOCKOCTHU. ['paduueckast HHTepHpeTalys ypaBHEHHs ¢ IBYMsI IEPEMEHHBIMHU.
['padux TuHEHHOrO ypaBHEHU ¢ ABYMS IEPEMEHHBIMU; YIIIOBOM K03 GULIMEHT MpIMOii;



yCIIOBHE NapallIeIbHOCTH NPSAMBIX. [ paduku mpocTeHinx HeMMHEHHBIX ypaBHEHUH: apaboua,
runep0oiia, OKpYKHOCTb. I'padpuueckast MHTEpIIpeTalus CUCTEM YPaBHEHUH C IByMs
[IEPEMEHHBIMH.

HepaBencrBa. YncioBbie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJJHOM NMEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEHHbBIE HEPABEHCTBA ¢ OJAHOU IepeMeHHOoN. KBanpaTHbie
HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJIHOM MIEPEMEHHOM.

OYHKIIHU

OcHoOBHbBIE MOHATHSI. 3aBUCUMOCTH MeX 1y BenuunHamu. [lonstue pyakuun. O01acTh
OTIpeIeNIeHUs] 1 MHOKECTBO 3HaueHui GpyHkiuu. Criocoos! 3ananus Gynkiuu. ['padux
¢dbyakuun. CroiicTBa GyHKIMHI, NX 0TOOpakeHune Ha rpaduke. [Ipumepsl rpadukos
3aBUCUMOCTEN, OTPAYKAIOLINX PEAJIbHBIE ITPOLIECCHI.

YucoBble pyHKIUU. OyHKIMH, ONKUCHIBAIOLINE MIPSIMYIO U 0OpaTHYIO NPONOPLUOHATIbHbIE
3aBHCUMOCTH, UX rpaduku u cBoiicTBa. JInneitHas ¢pyHkuus, e€ rpaduk u CBOICTBA.
KBanpatnunas Qpynkuus, e€ rpaduk u cBoiicta. CreneHHble PYHKIUHN ¢ HATYpaIbHBIMU
nokazaressiMu 2 U 3, uX TpaduKu U CBOWCTBA.

YucnoBblie MOCae10BATEIbHOCTH. [[0HATHE YNCI0BOM NIOCIEN0BATENBHOCTH. 3alaHNE
MIOCJIEIOBATEILHOCTH PEKYPPEHTHOM (hopMyiol U popmyIioi N-ro wieHa. Apudmernaeckas u
reomeTpuyeckas nporpeccur. @opmyiibl N-ro wieHa apuPpMeTHIecKoil U reoMeTpUIECKOM
nporpeccuii, CcyMMsbI epBbIX N. M300pakeHue 4ieHoB apu(pMEeTHIECKON U TeOMETPHYECKON
IIPOrpeccuil TOYKaMU KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN 1 SKCIIOHEHIIMAJIBHBIN POCT.
C1oKHbI€ POLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresbHasi craTucTuka. [IpencraBieHue JaHHBIX B BUAE TAOJIUL, AUarpaMM, rpauKoB.
Crnyyvaiinas u3MeHUMBOCTh. CTaTUCTUUYECKHE XapaKTepPUCTUKN HaOOpa JaHHBIX: Cpe/iHee
apudmeTnyeckoe, MeJraHa, HauboJbllee U HauMeHblllee 3HaueHus1, pazmax. [Ipencrasienue o
BbIOOPOYHOM HCCIIEIOBAHUH.

Cay4aiinble cOOBITHSI U BEPOATHOCTD. [IoHATHE O CllydyaliHOM ONBITE U CIIy4allHOM COOBITHH.
YacTora ciny4aifHOro coobitus. CTaTUCTUUECKUH MOAXO0/ K IOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH TTPOTHUBOIIONIOXKHBIX COOBITHI. He3aBucuMbie COOBITHS. Y MHOKEHHE
BEPOSTHOCTEN. JlocTOBEepHbIE M HEBO3MOKHBIE COOBITHSI. PABHOBO3MOKHOCTH COOBITHIA.
Kitaccnueckoe onpeeneHne BEpOSITHOCTH.

Kom0unaropuka. PerieHre KoMOMHATOPHBIX 3a1a4 repedopoM BapuaHToB. KomOuHaTopHoe
paBUJIO YMHOKeHUs. [lepecTaHOBKY U pakTOpHAIL.

JIOTUKA U MHOKECTBA

TeopeTnko-MHOKeCTBEHHbIC MOHATHA. MHOXXECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
MEPEYUCIIEHUEM IJIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM. CTaHapTHBIE 0003HAYEHUS
YUCIOBBIX MHOXKECTB. [lycToe MHOKeCTBO U ero obo3HaueHue. IlogmuoxxectBo .O0beIMHEHNE U
IIepeceYeHre MHOKECTB, Pa3HOCTh MHOXKECTB. MILToCTpanys OTHOIIEHUI MEK1y MHOKECTBAMHU
C TIOMOIIBIO TnarpaMM Oinepa — Benna.

DJieMeHThI JIOTHUKHU. [ToHSTHE 0 paBHOCUIIBHOCTH, CIIEJOBAaHUH, YIIOTPEOICHHE JTOTHYECKUX
cesok J Mdzd ..,9. Istsigsd Istsdzd § rugeckds sagxu of dzlz o Grgl .
MATEMATHKA B UCTOPUYECKOM PA3ZBUTHUU

HcTopust hopMupoBaHus MOHATHSI YUCIIA: HaTypalbHbIE YKcia, IpOOH, HEAOCTaTOYHOCTD
palMOHAIbHBIX YUCEI U1 TEOMETPUUECKUX U3MEPEHNH, UppallMOHaIbHbIe yncia. CTapuHHbIE
cucteMsl 3anucu yucen. [poou B Basunone, Erunte, Pume. OTkpoITHE TeCATUYHBIX IpOOei.
CrapunHble cucteMbl Mep. [lecatnunbie qpodu 1 MeTpuyeckas cucrema mep. [losiBnenue
OTpHUIIATENBbHBIX unced U Hyis. JI. Marautkwuii. JI. Diinep. 3apoxaeHue anreOpsl B HEApax
apupmetrxu. An-Xopesmu. Poxxnenne 6ykBenHoit cumBonuku. I1. @epma, @. Buer, P. lekapt.
HcTopus Bompoca 0 HaX0KJIeHUN PopMysl KOpHEl anreOpandyeckux ypaBHEHUH,
HEepa3peluMoCTh B pajinKkajiax ypaBHeHUH crenenu, Oonpiiei yetelpéx. H. Tapranbs, [Ix.
Kapnano, H. X. AGens, 3. ['anya. U300peTenne MeTona KOOpAMHAT, TO3BOJISIOIIETO
NEePEeBOIUTH T€OMETpUYECKre 0OBEKTHI Ha A3bIK anreopsl. P. Jlexapt u [1. depma.



7 KJacce

BoipaxkeHusi, ToAeCTBa, ypaBHeHHA 26 YacoB.

Jannas Tema cBs3biBaeT Kypc Matematuku V—VI kimaccoB ¢ kypcom amnreOper VIl knacca.
W3ydeHne TeMbl HANIPABICHO Ha 3aKpeIUICHUE paHee MPUOOPETEHHBIX YMEHHH BBIITOJHATD IEHCTBUS C
palMOHAIBHBIMU YHCIIAMH, BBIMOJHATH MPOCTEHINNE TpeoOpa30BaHMsl BBIPAKCHHM, pEIIaTh
HECJIO)KHBIC YPaBHECHHUS, peEIlaTh TEKCTOBHIC 3aJ]aud C MOMOIIbI0 YpPaBHEHHH, 3HAKOMCTBO C
HEKOTOPBIMHU CTATHCTUYECKUMHU XapaKTCPUCTUKAMH.

DopMHpOBaHHE YMEHHUI BBINOJIHATH TOXXKICCTBEHHBIE NPEOOpa30BaHUs, pelIaTh YPaBHEHHS C
OJIHMM HEWU3BECTHBIM, IPUMEHITHh YpaBHEHHS K PEIICHHUIO TEKCTOBBIX 3aJlay paclpeereHo M0 BCEMY
kypcy VIl knacca. B manHO#W Teme AOMKHBI OBITH CHCTEMAaTH3HPOBAaHBI U OOOOIIEHBI CBENEHUS O
npeoOpa3oBaHUM BBIPAKEHUM W PpELICHWH YPAaBHEHUH C OJHUM HEU3BECTHBIM, IIOJIy4YEHHBIE
ydamuMucs B Kypce mateMaTiku V-VI kinaccoB, akleHTUPOBAaHO BHUMaHUE Ha YIIOTPpeOCSHH 3HAKOB U
3a0MCH W YTEHUU  JABOMHBIX  HEPABEHCTB, IMOHATUIX  «TOXAECTBO»,  «TOXKIECTBEHHOE
npeoOpa3oBaHUey, «IMHEHHOE YpaBHEHHE C OJTHOM MTEPEMEHHOI», «PaBHOCHIBHBIC YPABHCHHSY.

B § 4 nanHO# rnaBbl BBOISTCS MOHATHUS HEKOTOPBIX CTATUCTHUYECKUX XAPAKTEPUCTHUK: CpeIHEE
apudmeTHyecKkoe, pazmMax, Mojia, MeIMaHa psijia YuCell.

Kontponbhas padora Ne 1

KonTponbnas padota Ne 2

[BWLOIjd dz" | tojLlzdz sOIsr tBERZYj dd W
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[ToHsATHE YHUCTOBOTO BHIPAKEHMS, BRIPAXKCHUSI ¢ TIEPEMEHHBIMUA. 3HAUYCHHE YHUCIOBOTO BBIPAKCHHUS
U BBIPAXEHUS C nmepeMeHHbIMU. CTporoe, HeCTpOroe, IBOMHOE HEpaBeHCTBO. OCHOBHBIE CBOIMCTBA CIIOXKe-
HUS M YMHOXEHHs unceln. TOXIEeCTBO, TOXICCTBEHHbIE INpeoOpa3oBaHus BhipaxeHuit. KopeHb
YpaBHEHMS, PaBHOCWIIbHBIE YpPaBHEHHUS, CBOWMCTBa YypaBHEHUW. JIMHElHOE ypaBHEHME C OJHOMN
nepemeHHo#. CpenHee apupMeTHIecKoe, pa3Max, MOja, MeJliaHa psia Yncell.

1 ©0CIsd ¢ O

[ToBTOpeHue: apupMeTHUECKUE OINEpalii ¢ PalMOHAIbHBIMM YHMCIIAMH, HaXO0XJICHHUE 3HAYCHUI
YHCIOBBIX BBIPAKEHUI U BBHIPAKEHUU C MEPEMEHHBIMH. 3alUCh U YTCHUE JBOMHBIX HEPABEHCTB. YII-
pOlLllEHWE W CpaBHEHUE BbIpAXKEHUH. PellleHWe ypaBHEHUN, CBOASLIMXCSA TIOCJIE TOXIECTBEHHBIX
npeobpazosanuii k Buxy OCR  b=Pemenne coOTBETCTBYIONIMX TEKCTOBBIX 3a71a4.

HaXO)K,ZIeHI/Ie CpE€OHETO apI/I(i)MeTI/I‘IeCKOFO, pasmaxa, MOAbl, ME€IUAHBI pAaa YUCCII.

®ynkuun 18 yacos.

[anHas Tema sBIsSeTCS HAYaJbHBIM 3TAllOM B 00ECIIEUEHUHN CUCTEMaTHUYeCKOH ()yHKIMOHAIbHOM
MOJITOTOBKHU YYAIIUXCS. 37€Ch BBOJSTCS MOHATHS «QYHKIUSM», «apryMEHT», «00JIacTh OIpeeIeHus



byHKIUNY», «rpaduk GyHKIUM». DYHKIUS TPAKTYyeTCs KaK 3aBHCHMOCTh OJHOW TMEPEMEHHOH OT
JpyToii. Yualuecs MojydaroT epBoe MpeACcTaBIeHHE O CIoco0ax 3a1anus GyHKIIHN.

B nmanHo#l Teme HaumHaeTcs paboTa Mo (GOPMUPOBAHUIO y YUANIUXCS YMEHHUS HAXOIUTH IIO
¢dopmyIe 3HaUeHUE QYHKIUH MO U3BECTHOMY 3HAUCHHIO apryMEHTa, BBIOJIHATH TO )K€ 3aJaHHE I10
rpaduky u pemarb oOpaTHYIO 3a7a4y 1Mo GopmMyiie u mo rpaguxy.

OyHKIMOHATIBHBIC MOHATUS TOJYYalOT CBOK KOHKPETH3AlMI0 MPH W3YyYCHHH JMHEWHOU
(GYHKIMU ¥ ee 4acTHOTO BHJa — MPSIMOH NMPOMOPIHOHAIBHON 3aBUCUMOCTH. Y4YalIluecs IO0JKHBI
HOHUMAaTh, KaK BJIHMSET 3HaK Kod(pduuueHta K Ha pacrmoioKeHHe B KOOPAWHATHOH IUIOCKOCTH
rpapuka ¢pynkuuu z = kx, rne k = 0, xak 3aBHCHUT OT 3HaueHWil K 1 ? B3aMMHOE PacCIOIOKECHHUE
rpadukoB nByx pyHkimit Buaa z=kx+ b.

®opmupoBanre Bcex (HYHKIMOHAIBHBIX MOHSTUH U BBIPa0OTKa COOTBETCTBYIOIIMX HABBIKOB, a
TaKkKe HM3y4eHHE KOHKPETHBIX (DYHKIUII CONMpPOBOXKTAETCS PACCMOTPEHHEM IPHMEPOB PEabHBIX
3aBHCHMOCTEH MEXAy BEIMYMHAMHU, YTO CHOCOOCTBYET YCHJICHHIO TPUKIAJAHONW HANpaBICHHOCTH
Kypca anreOpsl.

KonTponbhas padora Ne 3
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[Monatue ¢ynknuu. O6nacte onpenenenuss ¢ynkuuu. [paduk’ ¢yakuun. JluHelHas
¢byHKIMA, ee TpaduK, TEOMETPHIECKHH CMBICT KOIPPHUIIUEHTOB. OyHKIUSA, ONHUCHIBAIOIIAS

OpSMYI0 TPONOPIHOHANBHYIO 3aBUCUMOCTB, ee rpaduk. [Ipumepsl rpaduueckux 3aBUCHMOCTEH,
OTpaXkaloUIue peaabHbIC IPOLECCHI.

1 60CIdCO

YMmenue HaxoauTh 1o ¢GopMmyse U Mo rpaduky 3HaYeHHE (QYHKIUH IO M3BECTHOMY 3HAUYCHHIO
apryMeHTa U BBINIOJHSTH 00paTHYIO 3a/lauy. YMEHHE CTPOUTh IpaduK TUHEHHON QYHKIUN W IPSAMOM
HPOMOPLUOHATIBHOCTH. YMEHHUE OIpEIeNATh BIUsSHUE 3HaKa Kodd¢uunenta K Ha pacnosoxeHHe B
KOOpPJWHATHOM TUIOCKOCTH rpaduka byHKIUH iz = kX,
k = 0. VYmenume ompenenasTh B3aWMHOE pacHojokeHne TrpaduKoB ABYX (yHKIHH BHIa
z= kx+ b. YMmeHnue onpenensite NprHHAAICHKHOCTb TOUKU rPapUKy.

CremneHb ¢ HaTYypaJbHBIM NOKa3aTejeM 18 yacos.

B nanHON Teme maeTcsd OmpeJesieHHe CTENEHM C HaTypallbHbIM ToKaszartesneM. I[Ipu BhlUMCIEHUU
3HAYEHUH BBIpAXCHUH, COJAEpPKANIUX CTENEHU, HEOOXOJUMO OOpaTHTh BHHMAaHHE Ha TOPSIIOK
JiecTBUil. Ywyamuecss JOJDKHBI TOJYYHUTh TMPEJACTABICHHE O HAXO0XJICHWM 3HAUYE€HUA CTENEHU C
MOMOIIbIO KaNmbKyysiTopa. OOOCHOBaHWE CBOWCTB CTEIEHEH ITO3BOJISET IMO3HAKOMUTH YYAIIUXCS C
JIOKa3aTeIbCTBAMH, TIPOBOIUMBIMH Ha aJIre0OpanmdeckoM MaTepHale.

[pu u3yueHnn cBoiicTs Gpyrkuuii Z= 7 n Z= 7° BaXHO paccMOTpPeTh 0COGEHHOCTH PACIIOIOKEHHS
UX rpahKOB B KOOPAMHATHON TIIOCKOCTH.

y‘laH.[I/ICCSI JOJIKHBI YCBOUTH IOHATUA a0COIIOTHOM M OTHOCHTEILHOM HOFpeIHHOCTeﬁ n
HAYUYUTBCA NPUMCHATH UX B HECIIOXKHBIX YIIPAXKHCHUAX.

KonTtponbsHas padora Ne 4
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[ToHsaTHE CTENEHW, OCHOBAaHMsA CTENEHM, mNoKasarens creneHu. Omnpenenenne O
B cilydasx, korqa N = 1 W N — HaTypaJbHOE YHCIO, oTm4Hoe oT 1. OmpenencHue CTENEHU C
HyJIeBbIM TMoka3zareiaeM. CBoiicTBa cremeHeil. IIOHATHS OJHOYWIEHA W €ro CTaHJAPTHOrO BHIA,
K03()QUIMEHT OJHOUIEHA, CTENEHb OJAHOWIEHA. YMHOKEHHE U BO3BEICHHE OIHOWICHOB B CTEIECHb.
3nanwe rpadukos Gynkumii 2 2d Az 3.4

] 60CIdCO

Boiuucienne @ ans mo0bix 3HaueHuii O M HaTypanbHbIX 3HadeHuii §f JMcmonb3oBaHue CBOMCTB
CTETICHW JUIS BBIYMCIICHHSA 3HAaueHUH apudmeTHueckux u anreOpandecKuX BBIPRKECHUU, IS
yOpolleHus anredpandeckux BelpakeHud. [IpuBeneHue opHOWIEHA K CTAaHAAPTHOMY BHIY.
YMHOXEHHE ONHOWIECHOB, BO3BEACHUE OJHOWICHA B HATYpallbHYIO cTeneHb. [IpencraBicHue 3aqaHHOTO
OIHOYJICHA B BHJE CTCIEHU OJHOYJICHA. DBBIUMCICHHME KOHKPETHBIX 3HAYCHUH M IOCTPOCHHUE
rpaduxos dynkumit 2 2 Az 3 Girenne rpaduxos

Muoro4jensl 23 yaca.

[annass Tema wurpaer (¢QyHAaMEHTaJIbHYIO poib B (OPMHUPOBAHMM YMEHHS BBIIOJIHATH
TOXXKJICCTBEHHbIE NpeoOpa3oBaHUsl anreOpanvyeckux BblpaxkeHuil. Ee wu3ydeHune HayumHaeTcs cC
BBEJCHUS TMOHATHUN MHOTrO4YJIeHa, CTAaHAAPTHOTO BHJAa MHOTOWIEHA, CTENeHH MHorouieHa. OCHOBHOE
MECTO B 3TOW T€ME 3aHUMAIOT AJITOPUTMBI JEHCTBUIl C MHOTOUYJIEHAMU — CIIOKEHHUE, BBIYUTAHUE U
YMHOXEHHE. Y4alluecss AODKHBI MMOHUMAaTh, 4YTO CyMMY, Pa3HOCTb, MPOM3BEICHHUE MHOIOYJICHOB
BCETJa MOXXHO IPEJICTaBUTh B BUIE MHOTOWIEHA. JIeHCTBUS CIOXKEHMs, BBIYMTAHUS M YMHOKEHHUS
MHOTOWICHOB BBICTYNAIOT KaK COCTABHOM KOMIIOHEHT B 3aJaHUsAX Ha mpeoOpa3zoBaHHE LEIbIX
BeIpakeHni. [loaToMy HelenecooOpa3Ho MepexouTh K KOMOMHUPOBAHHBIM 3aJlaHUAM TPEXKIE, YeM
YCBOEHBI OCHOBHBIE AITOPUTMBI.

Cepbe3Hoe BHUMAaHHE B dTOH TeMe CJICAYCT YACIIUTL Pa3JIOKCHUIO MHOTOYJICHOB Ha MHOXUTECIIN C
IIOMOIIIBIO BBIHCCCHUSA 3a CKOOKH 0611161"0 MHOXHUTCJIA U C IOMOLIBIO I'PYIITUPOBKH.

VYuyammecs BcTpedalTcs ¢ IpUMEpaMy HCIOJIb30BaHHS paccMaTpUBaeMbIX IpeoOpa3oBaHUN
IIpU PELIEHUN PA3JINUYHBIX 3aJa4, PEXJAE BCEr0 IMpHU PELUICHUN YPAaBHEHUM, TOKA3aTEIbCTBE TOXK -
JIECTB.

Konrtpomnsnas padora Ne 5
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IlonsTue MHOI'OWICHA, CTAHAAPTHOIO BHUAAa MHOI'OYJICHA. YMeHue omucath CJI0BaMH npaBuiia
BBITIOJTHCHU A apI/I(i)MeTI/IT-IeCKI/IX onepaunﬁ HaJ MHOI'OYJICHAMU. IloasaTus Pas3JIOKEHUA MHOT'OYJICHA Ha



MHOXXHTEIH. YMEHHUE ONHCaTh CIOBAMU CYTh METOJa BBIHECEHHUS OOIIEro MHOXHTENs 3a CKOOKH,
METO/Ia TPYIIITUPOBKH.

1 ©0CIsd¢ O

[IpuBenenne MHOrowieHa K cTaHgapTHOMY Bunay. CrokeHWe W BBIUMTAHHE MHOTOUWICHOB,
MpUBENCHNE MOJOOHBIX WIEHOB, B3aMMHOE YHWYTOXEHHE YJEHOB MHOTOYJIEHAa. YMHOXEHHE
MHOTOWIEHA Ha OJHOWIEH U Ha MHOTOWICH. PelieHue ypaBHEHUM, CBOASIIUXCS TOCTE
BBITIOJIHEHUA apU(METHUECKUX Oleparuii Haa BXOJSAINIMMH B WX COCTaB MHOTOYJIEHAMH, K
ypaBHCHHSIM BuIa ax = D. PemieHne COOTBETCTBYIOIIMX TEKCTOBBIX 3ajaad. McCmosib30BaHUE s
pa3jgoKeHUsT MHOTOYJICHAa Ha MHOMUTEIU METOJa BBIHECCHHUs OOMIEro MHOXHTENS 3a CKOOKH,
MEeTO/Ja TPYNmupoBKHU. VcTmomb30BaHHWE DPA3NIOKEHHUS Ha MHOXHUTENIH [JIS pPEIIeHUs YypaBHEHHI.
Joka3aTenbCTBO TOXKIECTB.

®opmyJibl COKPALICHHOT0 YMHOKeHHs 23 yaca.
[BWLOIjd dz" | tojLlzdz sOIsr tBERZY)j ddW

B nanHoil Teme mpomomkaercss paboTa Mo (GOPMUPOBAHWIO y YdYAIIUXCS YMEHHs BBITIOIHATH
TOXIOCCTBCHHBIC HpeO6pa30BaHI/Iﬂ ICJIBIX BBIpa)KeHHﬁ. OCHOBHOE BHHMAaHHE B TEME YACTACTCA
dopmymam (ai b)(a+ b) = a®i b, (@aNb)’= a’N a2+ b’.
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DopMyIbl COKPAIICHHOTO YMHOXKEHHS: KBAJApaT CyMMBI U KBaJparT pa3HOCTH, KyO CyMMBI H Ky0
pasHoctu. dopmMyna pasHOCTH KBaIpaToB, HhOpMyIia CyMMBbl KyOOB U pasHOCTH KyOoB. 3HaHuEe HopMyIl
COKpAILlEHHOTO YMHOXEHHS ¥ YMEHHUE ONHCcaTh UX ciioBaMu. [IoHATHE 11€710T0 BRIpaskKeHMUS.

1 60Cd¢CO

YMeHue mnpuMeHsATh (QOpPMyIbl COKPAIleHHOIO YMHOXEHHS Kak Uil npeoOpa3oBaHMs
MPOU3BEJEHUSI B MHOTOUYJIEH (ClieBa HaIpaBo), TaK W s DPA3lI0XKEHHUs Ha MHOXUTENIH (crpaBa
HajneBo). [IpeoOpa3zoBanue 11€70T0 BEIPAXKEHUS B MHOTOWICH.

Cucrembl TuHeliHBbIX ypaBHeHni 17 yacos.

MN3noxeHue maTepuana HauyMHAETCS C BBEJICHUS IOHATUS <«JIMHEMHOE YpAaBHEHHE C JBYMs
nepeMeHHbIMIY. DopMupyercss yMeHHue CTpouTh rpaduk ypaBHeHus O - byr=  1fipu pazauunbix
3HayeHussx O b u ) ppuuem Ou b He paBHBI O OHOBPEMEHHO, YTO JaeT BOSMOXKHOCTh HATJISIHO
HCCIE0BaTh BOINPOC O YHUCIE PEUIEHWH CHUCTEMBbl JBYX JIMHEMHBIX YpPaBHEHUH C JBYMs
[IEPEMEHHBIMU.

Ocoboe BHMMaHWE B JaHHOW TE€ME CIEeNyeT YIENHUTh aJrOpUTMaM PEeHIeHHsS CHCTEM CII0CO00M
HOJCTAaHOBKM M CIIOCOOOM CIOXEHUS. BBeJeHMe cuUCTeM paciiupseT Kpyr TEKCTOBBIX 3ajad,
pemaeMbIX ¢ MOMOIIBIO ammapara anreOpbl, yIpoas Mpomnecc nepeBoja JAaHHBIX 3aJaddl Ha SI3bIK
YpaBHEHHUII.

KonTponbnas padota Ne 9
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IlonaTne NMHEHHOTO YpaBHEHHS C JABYMS MEepeMeHHBIMH W ero pemrenue. [lonarue rpaduka
JUHEHHOTO ypaBHEHHUS C AByMs mepeMeHHbIMU. [IOHSATHE CHUCTEMBI JBYX JMHEUHBIX ypaBHEHUU C
JIByMSI TIEPEMEHHBIMA M €€ pCEIICHUS. YMEHHE OIUCATh CIOBAMU METOABl PEUICHUS CHUCTEMBI:
rpadudecKuii, METOI TOACTAHOBKH, METOJI alNred pandecKoro CI0KEeHHS.

1 ©0CIsd¢ O

IMocTpoenune rpadukoB ypaBuerus On by+ MO0, H@, 0, b, O oxHOBpeMeHHO, mpH
pasIuYHBIX 3HaUYeHHsX @, b u fr) .

[TpeoOpa3oBaHue JIMHEHHOTO ypaBHEHUSA C JIBYMs MEPEMEHHBIMH K BHUIY JIMHEHHOW (yHKUIWH.
OnpeneneHne TOro, SBISAETCSA 3aJaHHAS Mapa YKMCEN PEMICHHEM 3aJaHHOW CHUCTEMBI YpaBHEHUN WIIH
HeT. Pemienne cucteMbl IBYX JTUHEHHBIX YPABHEHUH C IBYMS TIEpEMEHHBIMU TpapHUECKUM METOIOM.

IoBTOpenue 11 yacos.

HUrtoroBelii 3auerT.
Wrorosast koHTpoapHas paboTa (2 yaca)

8 kiaacc.

I'naBa 1. PannonanbHble Boipaxkenus (30 yacos).

Panmonanenass n1poOb. OCHOBHOE CBOMCTBO JApoOu, cokpaimieHue npobOeit. CroxeHue,
BbIUMTAaHUE, YMHOXXEHHE W jaeneHue aApodei. [IpeoOpasoBaHMs palOHAIBHBIX BBIPAKEHUU.

OyHKIUA Y= K U ee rpaduk.
X

KonTponbnas padota Ne 1 o reme: «Pannonanbubie 1po0u. CrokeHue v BhlYUTaHue ApoOei».
Kontposnbnas padora Ne 2 o teme: «PanmonansHbie 1poou. [IpousBenenue u 4acTHoe Apooeiny.

3HaTh:

ompeieNIeHUe TENbIX, IPOOHBIX  PAIMOHAIBHBIX BBIPAKEHU;
onpeJieJIeHUe AOMYCTUMBIX 3HAUEHUM TEePEMEHHBIX;

oTpeieNIeHNe PalMOHAILHON JpOo0H;

OCHOBHOE CBOMCTBO J1po0H;

orpezieNieHue TOXK/IEeCTBA;

MIpaBHJIa CIIOKEHUSI U BEIYUTAHUS AP0Oeii ¢ OTMHAKOBBIMU 3HAMEHATEISIMH,
ImpaBujia CJIOKCHHA U BBIYUTaHUA )IpO6€I71 C pa3sHbIMH 3HAMCHATCIISIMU
MpaBuJia YMHOKCHUS U JeNieHus: ApoOeid, BO3BEJACHHs IPOOH B CTEIICHB;
omnpenenaeHrue o0paTHOM MPOMOPIIMOHATEHOCTH.

YmeTs:



HaxXOJUThb 3HAYCHU palluOHAJIbHBIX BI:Ipa)KeHHﬁ;

OTIPEeNeNATh TeIbie, IPOOHBIC H PAIMOHATIHHBIC BRIPAKCHUS;
HaxXoJuThb JOIMYCTHUMBIC 3HAYCHHUA nepeMeHHoﬁ;

HAXOJUTh 00JIACTh ONpeeNIeHUs] PYHKIUY;

COKpaIlaTh Apoou;

CKJIaJIbIBAaTh M BBIYUTATH APOOU C OJIMHAKOBBIMHU 3HAMEHATEIISIMH,
CKJIaAbIBATh U BbIYUTATH I[pO6I/I C pa3sHbIMH 3HAMCHATCIISIMU
YMHOXXaTh M JICIUTH IPOOH, BO3BOJIUTH JPOOU B CTEIICHbD,
IpeoOpa3OBbIBaTh PALlMOHAIILHBIE BHIPAKEHUS;

CTPOUTH rpaduk PyHKIUU Y= E .
X

I'nasa 2. KBagpaTrubie kopuu ( 25 yacos).

[lonsatne 00 wuppanuoHaabHOM uucie. OOmuMe CBEASHHS O JICHCTBUTENBHBIX YHCIAX.
KBanpaTHblii KOpeHb, MPHUOIMKEHHOE 3HAYCHHE KBAJAPATHOTO KOpHA. CBOWCTBA KBaJIpaTHBIX

kopHeil. [IpeoOpa3zoBaHusl BbIpaXXEHUM, COAEpKAIMX KBaJApaTHble KOpHU. DYHKIMS Y = \/;, ee
CBOICTBA U TpaduK.

KonTponbhas padota Ne 3 o teme: «ApuMeTHISCKUI KBaPATHBIN KOPEHb M €r0 CBONCTBAY.
KonTponbhas padota Ne 4 1o Teme: « ApupMEeTHISCKUI KBaPATHBIN KOPEHb M €r0 CBONCTBAY.
3HaTh:

OMPCACIICHNUEC HATYPAJIbHBIX, HCIIbIX U PAIMOHAJIBHBIX YHUCCII;
OMpeaACIICHNUE UPppALlMOHAIBHBIX U JIEHCTBUTEIIBHEBIX YHCCII,
OMIPCACIICHUEC KBA/IPAaTHOTO U apI/I(I)MCTI/ILIeCKOFO KBaJApaTHOI'O KOPpHA U3 YHCJIA,

cBOicTBa PyHKINU Y = Jx ;

NpaBUJIa BEIYMCIICHUS KBAIPATHOTO KOPHSI U3 TPOU3BEACHUS U IPOOH;
IpaBUJIa BEIYMCIIEHUS KBAIPATHOTO KOPHSI U3 CTETEHHU.

YMerTs:

CpPaBHUBATH PAllMOHAJIbHBIC YUCIIA,

NPECTaBIIATh PallMOHAIBHBIC YUCIIA B BUJIE OECKOHEUHOH eCATUYHON Apo0OH;
CpPaBHUBATh UPPALMOHAIBHBIE U JACHCTBUTEIBHBIC YUCIIA,

BBIYHCIIATH KBaJpaTHBIC KO}gHI/I;

pemaTh ypaBHEHMs BUaa: X~ = a;

HaXOJUTh NMPUOIMKEHHOE 3HAUE€HHE KBaIPaTHOTO KOPHS;

CTpOuTh Tpaduk QYHKIUHU Y = Jx ;

BBIYUCIISITH KBAIPATHBIN KOPEHb U3 TIPOU3BENECHUS U APOOH;
BBIYUCIIATH KBAIPATHBIM KOPEHb U3 CTENICHH;

BBIHOCHTH MHOXHTENb U3-TI0]] 3HAKA KOPHSI,

BHOCHUTH MHOXKUTEJIb TI0J] 3HAK KOPHS;

npeoOpa30BHIBATh BEIPAXKEHUS, COJIEpIKaIINe KBAAPATHBIE KOPHH.

I'aasa 3. KBaapaTHbie ypaBHenusi (30 yacos).



KBanpatHoe ypaBHeHue. @opMyiibl KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
palMOHAIBHBIX ypaBHEHWH. Pemenue 3anay, OpUBOIAIIMX K KBaIpaTHBIM U PAlUOHAIBHBIM
YpaBHEHUSAM.

Kontponbnas padora Ne 5 o Teme: «KBanpatHbeie ypaBHEHHUS».
KoHntposbnas padota Ne 6 o teme: «/[poOHBIE palimoHaIbHBIC YPaBHEHUS.
3HaTh:

onpeAesieHuEe KBaJpaTHOIO YPaBHEHUS,

ONPEAEIIEHUE HETOJHOI0 KBAIPATHOTO YPABHEHNS;
(GhOpMYJIBI ITOTHBIX U HEMOJIHBIX KBAJIPaTHBIX YPAaBHCHUIA;
ONpEAEIIEHUE TPUBEAECHHOIO KBAIPATHOTO YPABHEHUS;
onpeaesieHue JUCKPUMUHAHTA KBaAPAaTHOTO YPABHEHHUS;
dbopMyTy TMCKpUMHHAHTA KBAJIpaTHOTO YPAaBHEHHS;
dbopMyIbl KOPHEH KBaAPaTHOTO YPABHEHUS,

MPABUJIO PEUIEHUS KBaJAPATHOTO YPABHEHUS;

Teopemy Buera u oOparHylo eit Teopemy;

ompeieTICHUE IENbIX U IPOOHBIX pallMOHATBHBIX YPABHCHHI;
MIPABUJIO PEHICHUS TPOOHBIX PAIlMOHATIBHBIX YPABHEHHIA.
VYMeTh:

peliaTh HEeNnoJIHbIE KBaApaTHbIE YPAaBHEHUS;

pelaTh KBaJpaTHbIE YPaBHEHUS BBIICICHUEM KBaIpaTa JBY4JICHA,
pemaTh KBaJipaTHbIE ypaBHEHHS 110 (hopMyIie;

pelaTh 3aJa4y ¢ IIOMOILBIO KBaJpaTHBIX ypaBHEHUIA;

IpUMEHSTh TeopeMy Buera u oOparHyto Teopemy;

pewatb JpoOHbIEe pallMOHANIbHbIE YPaBHEHHUS;

pelaTh 3aJa4y ¢ IOMOIIBIO PAllMOHAJIBHBIX YPABHEHU;

pewath rpadu4ecKy ypaBHEHHUS.

I'naBa 4. HepaBeHncrBa (24 4aca).

YucnoBsle HEpaBEHCTBA M MX CBOWCTBA. [lOW/IEHHOE CIOKEHHE M YMHOKEHHME YMCIIOBBIX
HepaBeHCTB. [IpuMeHEeHHe CBOWMCTB HEPABEHCTB K OLICHKE 3HAYEHUWs BbIpaKeHMs. JIMHeEWHoe
HEPABEHCTBO C OAHOM NepeMeHHOM. CrcTeMa JTMHEWHBIX HEPABEHCTB € OJTHOM MEPEMEHHOM.

KonTponbhas padota Ne 7 o reme: «HuciioBble HEpaBEeHCTBA U UX CBOWCTBaY.

KonTponbhas padota Ne8 mo teme: « JInHeliHble HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB C OJIHOM
MIEPEMEHHOMN.

3HaTh:

OIpeIETICHUE CPABHEHUS YHUCEIT,

CBOMCTBA YUCJIOBBIX HEPABEHCTB;

TEOPEMBI O MIOWIEHHOM CJIO)KEHUH U YMHOKEHUH YHCIIOBBIX HEPABEHCTB;
BCE€ BUJIbI YHCIIOBBIX IIPOMEXKYTKOB;

orpeziesieHue nepecedyeHrs 1 00beAMHEHNSI MHOKECTB

OIIpEIETICHUE PELICHNs HEPABEHCTBA;

CBOMCTBA, UCITOJIB3YEMBIE IIPU PEIIEHUHN HEPABEHCTB;



ONPEAEIIEHUE JTUHEUHOIO HEPABEHCTBA C OJHOM ITEPEMEHHOM;
ONpeAeICHUE PEUICHUS CUCTEMbl HEPABEHCTB C OJHON EPEMEHHOM.
YMersb:

JI0OKa3bIBaTh HEPABCHCTBA;

IIPUMEHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB;

OLICHUBATH 3HAYCHMsI BBIPAKCHUM;

CKJIa/IbIBaTh, BBIYUTATh, YMHOXATh U JECJIUTh OWICHHO YHUCIOBbIC HEPABEHCTBA;
n300paxkaTb Ha KOOPAMHATHOM NPSAMOI UNCIIOBBIE IPOMEKYTKHU;

3aIllUCBIBAaTh IPOMEXKYTKH, N300pa’keHHbIE HA PUCYHKE;

pelaTh JMHENHbIE HEPABEHCTBA C OAHON NIEPEMEHHOM;

pelaTh CUCTEMbI HEPABEHCTB € OJJHOU IIEPEMEHHOM.

I'naBa 5. CreneHs ¢ neJbIM nokas3aresjiemM. JJieMeHThI CTaTUCTUKHU (13 yacoB).

CreneHb C IEIbIM TIOKa3aTeleM M ee cBoicTBa. CTaHIapTHBIA BHJA YHCIA. 3alucCh
MpUOJIMKEHHBIX 3HAaYeHUH. JeficTBHS Hal MPUOIMKEHHBIMU 3HAYCHHUSIMHU.

KonTponbhas padora Ne 9 o reme: «CTEEeHb ¢ LEIBIM IOKa3aTeIIeM).
3HaTh:

ONpeieICHUE CTETICHU C I[EJIbIM OTPUIIATEILHBIM [10KA3aTEIIEM;
CBOMCTBA CTEIICHU C IICIIBIM II0KAa3aTeIIEM,

omnpezeieHue CTaHIapTHOTO BU/Ia YUCTIA.

VYMeTh:

BBIUHCIISTH CTENIEHU C LI€JIbIM OTPULIATENIbHBIM ITOKA3aTelNeM;

IIPUMEHATH CBOMCTBA CTEIIEHU C LIEJIBIM [TOKA3aTEIEM;

3anMchIBaTh YKCiIa B CTAHAAPTHOM BHJIE;

BBINOJIHATH ICHCTBUS C YMCIIaMU, 3alIMCAaHHBIMU B CTAaHJApPTHOM BUJIE;

OLICHUBATh a0COJIOTHYIO U OTHOCUTENIbHYIO IIOTPEIHOCTH MTPUOIMKEHHOTO 3HAUEHUS;
BBITOJIHATH I€HCTBUS Ha/l TPUOJIMKEHHBIMU 3HAaUEHUSIMH;

BBITNOJHATH IEHCTBUS HaJl NPUOIMIKEHHBIMU 3HAYEHUSIMU Ha KaJIbKYJISITOPE.

IHoBTopenue. (14 yacos).

[lens: MOBTOpEHME U CUCTEMATHU3AIMS TTOJTYIYCHHBIX B TEUEHUE YUeOHOTO TO/1a 3HAHUIMA.
HtoroBelii 3auerT.
Hrorosast koHTpoIpHAs paboTa (2 yaca)

3HaTh:

Matematuueckue TEpMUHBI U (OPMYIIBI;

Paznuunble MeTOABl pelIeHHs 3aJay, YpaBHEHH U HEPaBEHCTB, CHCTEM YypaBHEHUU W
HEPABCHCTB;

['padmikr OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUN U UX CBOICTBA,

[IpeoOpazoBanHms BIpAKESHUM.

YmeTs:

[TpaBuiibHO yNOTPEOIATH MaTEMATUYECKUE TEPMUHBI U (HOPMYIIBI;



[TpuMeHsTh pa3auyHble METOABl IpPHU PELICHUM 3aJay, yYpaBHEHUH M HEPABEHCTB, CUCTEM
yYpaBHEHUU U HEPABEHCTB;

BrimonsaTe npeoOpa3oBaHus pa3IMyHbIX BHIPAKECHUH;

BbImonHATe AeWcTBUS € YHMCIAMHU, KOPHSMH, CTENEHSAMU, MHOTOUJICHAMH, aire0pandecKuMu
JIPOOSIMU, TPUOITNKCHHBIMU 3HAYCHUSIMH,

OcylecTBisITh B BBIP@KEHUAX U (GOpMyJaX UUCIOBbIE IOACTAHOBKH, BBIIOJIHATH
COOTBETCTBYIOILINE BbIUNCIICHMUS;

BripaxaTs u3 hopMyi 0JIHU IIEpeMEHHBIE Yepe3 IpYTue;

KBagparuunas ¢pynknus (22 yaca)

Oynknus. CoiictBa GpyHkuuid. KBagpatHseiii TpexuiieH. Pa3noxeHne KBaApaTHOTO TpexXuieHa Ha

MHOxkuTenH. YetHas u HedetHas QyHkuus. Dynkuus y = x". Onpezenenue KopHs N-ii CTEIEHMU.
o o 2 . o

Beruricienue kopHeir N -ii cremenu. dyHkuus y = ax” + bx + ¢, eé cBoiictBa u rpaduk.

HepasenctBa BTOpO# CTENEHU C OJHOM NIEPEMEHHON. MeTo HHTEPBAJIOB.
KonTtponbHas padora Ne 1
Konrtponbnas padora Ne 2

Henb: pacmmpuTh cBeIEHUS O CBOMCTBaX (QYHKIUI, O3HAKOMHUTH OOYy4YaroUIUXCsS CO
CBOWCTBaMHM U IpaMKOM KBaJpaTUYHON (PyHKIIMH, CHOPMHUPOBATH YMEHHUE pelllaTh HEPABEHCTBA
i ax” + bx + ¢>0 ax? + bx + ¢<0, re a, 0, BBeCTH MOHATHE KOpHA N -1 CTENEHH.

B Hauane TeMbl CUCTEMaTH3UPYIOTCS CBeleHUS O QyHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE
HNOHATHUS: (YHKLUS, apryMEHT, 00jacTh onpeaeneHus (yHKuuu, rpaduk. Jlarorcs MOHATUS O
BO3PACTaHUU U yOBIBAHUM (YHKLUH, IPOMEXKYTKAX 3HAKOIOCTOSHCTBA. T€M CaMbIM CO37aeTcs
0a3a /U1 yCBOGHHUS CBOWCTB KBaJpaTMYHOW M CTENEHHOW (YHKLHMH, a Takke JJs JaJbHeHIero
yriryoneHust QyHKIMOHAIBHBIX MPEICTaBICHUH PU U3yYEeHUH Kypca ainreOpbl U Hayasl aHau3a.

HO,I[FOTOBI/ITCHBHBIM maroM K H3Y4YCHUIO CBOICTB KBaﬂpaTHQHOﬁ (I)yHKI_II/II/I ABJIACTCA
TAKKE PAaCCMOTPCHHUEC BOIIPOCA O KBAAPATHOM TPEXHUIICHC U €0 KOPHAX, BBIACICHUU KBaApaTa
JABYWICHA U3 KBAJAPATHOT'O TPEXYJICHA, PA3JIOKCHUN KBaPAaTHOTO TPEXYJICHA HA MHOKHUTECIIN.

B teme «Crenennas ¢pynkuusa. Kopenb N-i creneHn» MpojoKaeTcs U3yueHHe CBOWCTB
(GyHKUIMH: BBOAATCS TOHSATHS YETHOM M HEYETHOM (YHKUMH, paccMaTpHUBAIOTCA CBOWCTBA
CTENEeHHONW (YHKIMM C HaTypajJbHBIM TMOKa3zareneM. l3ydyeHue KopHeW OrpaHMYUBAETCS
BBEJICHUEM ITOHATHS KOPHS N-U CTENEHH U BBINOJHEHUEM HECIIOKHBIX 3a/IaHUM Ha BBIYHCIICHUE
KOpHEeM N-i cTeneHu, B YaCTHOCTH KyOM4YEeCKHX KOPHEH.

CBoiicTBa KOpHEH N-ii CTENEeHM, TIOHIATHE CTENEHU C PallMOHAJIBHBIM TMOKa3aTeieM U ee
CBOMCTBA HE M3Y4alOTCs. DTOT MaTtepuai OyJeT paCCMOTPEH B CTapIIIeH IIKOJIE.



V3yuenne KBagpaTHIHOH (DYHKIMHM HAYMHACTCS C PACCMOTPEHHS BDYHKIMH y=ax’, ed
CBOWCTB U 0COOEHHOCTEH Tpaduka, a TaKkKe APYrHUX YACTHBIX BUIOB KBAJPATUYHON (DYHKIIMH —
dyEKipE  y=ax’+n, y=a(x-m)>. DTH CBEIEHHS WCIONB3YIOTCS TNPH HM3yYCHHH CBOHCTB
KBaJpaTH4HOW (yHKIMU 00mero Buaa. BaxxHo, 4ToOBI oOydaromiyecs MOHSIIM, YTO Tpaduk
dyrKImE y = ax’ + bx + ¢ MokeT GbITh MoMydeH U3 rpaduKa GYHKIHH y = aX* ¢ TOMOIIBIO ABYX
MapajienbHBIX  [epeHocoB. IIpuéMbl mocTpoerns rpaduka GyHKIME y = ax> + bx + ¢
0TpabaThIBAlOTCA Ha KOHKPETHBIX NpuMmepax. [Ipu 3ToM oco0oe BHHMaHHE CIIEAYET yICTUTh
(GOpMUPOBAHUIO Y 00YUAIONINXCSI YMEHHS YKa3bIBaTh KOOPAMHATH BEPIIMHBI apaloJIbl, €e 0Ch
CHMMETPHH, HAaIIpaBJICHUE BETBEH MapaOoIIbl.

[Ipyn u3yyeHuu 5TOM TeMbl JalibHEWIIee pa3BUTHE IONy4YaeT YMEHHE HaXOAMTH IO
rpaduky NMpOMEKyTKH BO3pacTaHHsi M yObIBaHUS (DYHKIMHU, a TAaKXKE MPOMEKYTKHU, B KOTOPBIX
GyHKIMS COXpaHseT 3HaK.

o 2 2

dopmupoBaHKe YMEHHIA peliaTth HepaBeHCTBa Buaa ax” + bx + ¢>0 ax” + bx + ¢<0, rae a
. 0, ocymecTBusieTcst ¢ onopoit Ha cBeJeHHs O TpaduKe KBaApaTUYHOW (PYHKIMH (HAIIpaBICHUE
BETBEH 1MapaboIIbl €e PacloOKEHUE OTHOCUTEIBHO ocu OX).

O6yqa}0mnec51 3HAKOMATCA C MECTOAOM HHTCPBAJIOB, C IIOMOIIBIO KOTOPOI'0 PCIIArOTCA
HCCJIOKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

OOyuaronuecs: 3HAKOMSATCS CO CBOMCTBAMHU CTENEHHOH (YHKUMH y=X" IIpH YETHOM U
HEYETHOM HaTypalbHOM IMoKa3aTene N.. BBoguTcss MoHsATHE KOpHA N-ii crenenn. OOydarommecs
JIOJKHBI TIOHMMAaTh CMBICJ 3anucell Buaa Y- 27, 481. OHM MHOJIy4aloT NpeCTaBJIEHHE O
HAXOX/ECHUHM 3HAYEHWH KOPHSA C TIOMOINBIO  KaJbKyIATOpa, IpPUYEM  BBIPaOOTKA
COOTBETCTBYIOIINX YMECHUI HE TpeOyeTcsl.

I'naBa 2. YpaBHeHHsI M HEPaBEeHCTBA C 0JHON nepeMeHHoii (14 yacoB).

Iensie ypaBHeHus. CUCTEMBI ypaBHEHUI BTOPOW CTemneHM. Pemienue 3amad ¢ MOMOLIbIO
CUCTEM YPAaBHEHHI BTOPOH CTEIIEHHU.

Lenb: cucremMaTu3upoBaTh M OOOOIIMTH CBEACHUS O pEIIeHUH LENbIX € OJHOH
nepemeHHoil, KontponbsHas padora Ne 3

B 310l TeMe 3aBepiaeTcs U3y4eHUE PALMOHAIBHBIX YPAaBHEHUN C OJJHOU NEpeMEeHHOU. B
CBSI3U C OTHM IPOBOAMUTCS HEKOTOpoe 0000IIeHHe U YriIyOJieHHe CBEJCHHMH 00 ypaBHEHUSX.
BBogsTcs MOHATHS 1ENOro palMOHAJIBHOIO ypaBHEHHs U ero creneHu. OOyuarommecs
3HAKOMSATCSA C PEIICHWEM YpPAaBHEHHMI TPEThEHl CTENEHW M 4YETBEPTOM CTENEHH C ITOMOIIBIO
pa3oKEHUsI HAa MHOXHUTEIM W BBEICHHUS BCIIOMOTaTeIbHOM INEpEMEHHOW. MeTon pemeHus
YpaBHEHUU MyTE€M BBEJCHHS BCIIOMOTATENIbHBIX MEPEMEHHBIX OyIeT MIMPOKO HCIOJIB30BaThCS
JanbHEWIIEM TpU pPEIIEHUH TPUTOHOMETPUYECKUX, JIOTapU(PMHUUECKUX U JAPYTUX BHUIOB
YpaBHEHUM.
IFnaga3.” h ™ e e "y
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VYpaBHeHUE ¢ ABYMS EpeMEHHBIMU U ero rpaduk. CrucTeMbl ypaBHEHUN C IBYMs IEPEMEHHBIMH.



HepaBenctBa ¢ AByMsI IepeMEHHBIMU U UX CUCTEMBI.
Kontposnbnas padora Ne 4

Lenb: BeipaboTaTh yMeHHE pellaTh NPOCTEHININE CUCTEMBI, COJIEpIallhe ypaBHEHUE
BTOPOIl CTENEeHHU C ABYMs MEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4l C TOMOIIbIO COCTABJICHUS TaKUX
CUCTEM; BbIpadOTaTh YMEHHUE pellaTh MPOCTEHIINE CHCTEMBbI, COJAEpIKaIIie ypaBHEHUE BTOPOil
CTEMEHHU C ABYMS MEPEMEHHBIMU, U TEKCTOBBIC 3a/1a4H C TOMOIIbIO COCTABICHHS TAKMUX CUCTEM.

B nanHO# Teme 3aBepliaeTcss M3yYEHHE CHUCTEM YPAaBHEHHH C JBYMs. NEPEMEHHBIMH.
OCHOBHOE BHUMAaHHE YACISCTCS CHCTEMaM, B KOTOPBIX OJIHO M3 YpaBHCHHUH IEPBOM CTEICHHU, a
JIpyroe BTOpo. M3BecTHBIN OOyJarOIIMMCS CIIOCO0 MOACTAHOBKHM HAXOIHUT 3/1€Ch JaJIbHEHIIee
NPUMEHEHHUE U TIO3BOJSIET CBOJUTH pEUICHUE TaKUX CHUCTEM K PEIICHUIO0 KBaJpPaTHOTO
YpaBHEHHUS.

O3HakomiieHHE 00y4aroIIMXCsl ¢ IPUMEPAMU CUCTEM YPaBHEHUH C JIByMs II€pEMEHHBIMH,
B KOTOpbIX 00a ypaBHEHHUS BTOPOH CTENEHH, JOJDKHO OCYIIECTBIATHCA C JOCTAaTOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEUILINMU IPUMEPaMH.

[IpuBneuenre HM3BECTHBIX OOydYarOMMMCS T'paUKOB MO3BOJSET TNPUBECTH IMPHUMEPHI
rpadu4ecKoro pemeHus: cucteM ypaBHeHHH. C TOMOIIbI0 TpadUuecKuX MPEICTaBICHUI MOXKHO
HarJsHO MOKa3aTh OOy4yaroUIMMCS, YTO CUCTEMBbl ABYX YpPaBHEHHH ¢ JBYMs NE€PEMEHHBIMU
BTOPOMU CTEIIEHH MOTI'YT UMETh OJHO, J[Ba, TPH, YETIPE PEIICHUS WIIK HE UMETh PEIICHUM.

Pa3paboranHbplii MaTeMaTHMUeCKUi ammapar I03BOJIAET CYIIECTBEHHO pACHIMPHUTh KJIace
COAEP)KATENBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IOMOUIBIO CUCTEM YPAaBHEHU.

I'naBa 4. Apudmerndeckasi 1 reomerpudeckasi nporpeccun (15 gacos).

Apudmerndeckas u reomerpudeckas nporpeccud. @opmynsl N-ro 4jgeHa U CyMMBI NEPBBIX N
4JICHOB Iporpeccuu. beckoHeuHo yObIBatolasi reoOMeTpUYecKas MPOrpeccusl.

KonTponbhas padorta Ne 5
KonTponbnas padota Ne 6

Lenb: narb mNOHATHS 00 apu(METHUECKOM U TEeOMETPHUECKOW MpOrpeccHsX Kak
YHCJIOBBIX MOCIEI0BATENBHOCTAX 0CO00r0 BUAA.

IIpn u3yyeHUM TEeMblI BBOAWUTCS IOHATHE IOCIIENOBATEIBHOCTH, Pa3bICHIETCS CMBICI
TEepMUHA «N-i YJIeH MOCIIe0BAaTEIIbHOCTUY, BBIPA0ATHIBAETCS YMEHHE MCIOIb30BaTh HHAEKCHOE
o0o3Ha4YeHue. DTU CBEJICHUS HOCAT BCIIOMOTATENIbHBIN XapakTep U UCHOJIB3YIOTCS I U3yUESHUS
apupMeTHUYECKOl U FeOMETPUUECKON MPOTPECCHIA.



Pabora ¢ ¢opmynamMu N-ro 4YjgeHa ¥ CyMMBI MEPBLIX N YIEHOB MPOTPECCHii, TOMHUMO CBOETO
OCHOBHOTO HA3HAa4y€HMsI, T[O3BOJSET HEOJHOKPATHO BO3BPALAThCS K  BBIYMCICHUSM,
TOKIECTBEHHBIM MPEOOPA30BAHMSM, PEIICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapakTepUCTHYECKHE CBOMCTBA apH(PMETHUECKON M TeOMEeTpUYeCKOi
IIPOTPECCUH, YTO MO3BOJISIET PACIIUPUTH KPYT IIPEIaracMblX 3a1ad.

I'maBa 5. JneMeHTHI KOMOMHATOPUKHU M TeOPpUH BeposiTHOCTel (13 yacos)

Kom0Ounaropnoe mnpaBuino  ymHOKeHMs.  IlepecraHOBKM, — pa3MellEHHUs,  COYETAHHUS.
OTHOCHTEBHAS YaCTOTA M BEPOATHOCTH CIIyYaHOTO COOBITHSI.

KonTponbnas padota Ne 7

Lesb: 03HAKOMUTH O0YYAIOLIUXCS C MOHATUSAMH [1€PECTAHOBKH, pa3MEILLeHHsI, COUeTaHUs
U COOTBETCTBYIOIIMMH (OpMyJIaMH JJIsl TIOJCUETa UX YMCIIA; BBECTH IMOHSTHS OTHOCHUTEIHHOMN
YacTOThI U BEPOSATHOCTHU CIIy4aliHOTO COOBITHS.

I/ISy‘IGHHG TEMbI HAYMHACTCA C PCIICHHUA 3a/1a4, B KOTOPBIX Tpe6yeTcsl COCTaBUTh TC HJIN
HUHBIC KOM6I/IH8,HI/II/I QJIEMEHTOB M. IIOACHHUTATh HX YHUCIIO. Pazpsacusercsa KOM6I/IHaTOpHO€
MPABHJIO YMHOXKEHUS, KOTOPOE HCIIONHATCS B AAbHEHIIIEM TP BBIBOJIE (GOPMYI JIJIsl TOJCUETa
YyClla TIEPECTaHOBOK, pa3MEleHH u codeTaHuil. [IpM u3ydeHMH JaHHOrO Marepuana
HEO0OXOaUMO OOpaTUTh BHMMAaHHE OOYYAIOIIMXCS Ha pa3iMyue TOHATUN «pa3MeIIeHHe» H
«codeTaHuey, chopMUpoOBaTh y HUX YMEHHE OIMpPeAeNsaTh, O KAKOM BUe KOMOUHALIUN UIET pedb
B 3a7a4e.

B nanHOM Teme 06yqa}oumec;1 S3HAKOMSTCA € HAYaJIbHBIMU CBCIACHUAMH U3 TCOPHUU
BepOHTHOCTCﬁ. BBogsrcs moHATHSA «cnyqaﬁHoe CO6BITI/IC», «OTHOCHUTCIIbHAsA 4YacToTa»,
«BEPOATHOCTDH CJ'Iy‘I&fIHOFO COOBITHS Y. PaCCManI/IBaI-OTCH CTaTUCTUYECKUM M KIACCHUYECKHUU
nmoaxoAbl K OIPCACICHUIO BCPOIATHOCTHU CHy‘I&ﬁHOFO coObITHs. BaxkHo O6paTI/ITB BHUMAHUC
06yqa101111/1xcsl Ha TO, YTO KJIACCHYECCKOC OMPECACICHUC BECPOATHOCTU MOKHO IIPUMEHATH TOJIBKO
K TAKUM MOJCJIAM PCAJIBbHBIX CO6I)ITI/II\/’I, B KOTOPBIX BCC UCXO/BI SABJIAIOTCA paBHOBO3MOXHBIMH.

IHoBTOpenne(21 yacos)

Lenb: IToBTOpeHue, o000IIeHNE U CUCTEMaTH3alMs 3HAaHUH, YMEHUI U HaBBIKOB 3a KypC
anreOpbl OCHOBHOM 00111600pa30BaTeIbHOM IIKOJIBI.
Htorosas KoHTpoJbHAsA paboTa (2 yaca)



TEMATUYECKOE IINIAHUPOBAHUE
/-8 ky1acc- BTOPO BADHAHT KOJIMYeCTBA YacoB (4 HeleILHBIX Yaca)
9 kiacc- nepBblil BApUAHT (3 HeJeJIbHbIX Yaca)

Homep
napa-
rpada

Copepxauue matepuana

Konuuecteo
yacoe

XapakTepucTuka
OCHOBHBIX BMOOB OSATENBbHOCTHU YyYeHMKa
(Ha ypoeHe yyebHeX OeicTEMA)

7 Kiaacc

Fnaea l.
YpaBHEeHUA

BbipaxeHuq, ToxaecTea,

22

26

1
2

BripaxeHua

MpeobGpasoceadne BoipaxeHWiA
KoutponsHan paboTta N2 1
YpaeHeHWA ¢ 0OHON NepemeHHoR
CTaTUCTUHECKME XapaKTEPMCTHEN
KouTtponsHas paboTta N2 2

i e I S 4 g

= D = mm

HaxoauTe 3HaYeHWA YMCNOBLX BeIPAKEHWA, a Takxe
BEIPEKEHWIA C MEDEMEHHBIMK NMPK YKAIAHHEN 3HAYSHW-
o nNepemenHe. Mocnonssosarte aHakm =, <, =, <, 4u-
TaTk W COCTAENATE OBOMHLIE HEpABEHCTEA.
Brinonuats npoctefwwe npeofpasoBaqus Beipaxe-
HWI: NPUMBOAMTE NogobHLEIe CnaraemMble, PAcKPLIBATH
cKOGKW B CYMME MNW PaZHOCTH BbIPaKSHUIA.

Pewarts ypaBHeHua Buga ax = b NpW pasnu4HbIX 3Ha-
HEHWAX 8 U b, a TakKe HEeCNOKHbIE YDABHEHWA, CEOORA-
LWIMECH K HUM.

McnoneaceaTe annapaTt yYpaeHeHWH Ona  pewweHWs
TEKCTOBLI 3a0a4, MHTEPNpeTUpoEaTe peaynstat. Wo-
NoNL20BaTe NPOCTENLUME CTATUCTHYECKWE XapakTe-
PUCTHEW (CpegHee apwdMeTHWHECKOS, pasmax, Moga,
mMeawaHa) 08 aHANW3a PROA OaHHeX B HECHOXHLI
CUTYaLMsX

Mnaea Il. ©yHKUMK

11

DYHKLMKA W X rpadukn
Nurneiinan dyHkws
KouTponsHaa paGota N2 3

BeMMcnaTe 3Ha4eHuA dyHkLMK, 3a0aHHoi doprynoil,
COCTaBNATE Tabnuubl 3HaveHni dyHkumi. Mo rpaduky
GYHKLMM HAXOOWTE 3HayYeHne dYHKLMKM N0 M3BECTHO-
MY 3HA4EHWIO APryMEeHTa W pellaTs ofpaTHyio 3aaadqy.
CTpouTe rpadukd NpAMOR NponopUMOHANBHOCTH W
nuHeliHof hyHKUMK, ONUCEIBATE CBOWCTBa 3THMX dyHK-
UMA. MoHMMaTe, KaK BNMAST 3Hak koadduumenTa k Ha
pacnonoxeHue B KOOPAMHATHON NnockocTw rpadmka
DyHKUMM ¥ = kx, roe k = 0, kak 3aBMCWT OT 3Ha4e-
HWA k W b B3aWMHOE pacnonoxeHue rpadukoB OByX
dyHkUMiA BMaa y = kx + b. MuTepnpeTupoeate rpadu-
KM peantHbl 3aBMcHMocTel, onuceiBaemelx dopmyna-
MU EMOA y=kx, Toe k=0wny=kx+b

Mnaea lll. CTteneds ¢ HaTypanbHbIM
nokazartenem

11

18

-
8

CteneHs 1 2 cBOMCTBA
OpHo4nexs
KouTponsHaa pabora N2 4

BblMMCNATE 3HAYEHWA BLIPAKEHWI BMOa a", roe a —
NpOM3BONEHOE YWCNO, N — HATYPansHOE 4MCNo, YOTHO
M MWCBEMEHHOD, 4 TAKKE C MNOMOLWELK KankKynaToOpa.
DopMynMpoBaTE, 3aNUCEIBATE B CUMBONMYECKOi dop-
Me M ODOCHOELIBATE CEOMCTEA CTEMEHW C HaTypank-
HeiM nokazatenem. NpruMeHsaTE CEORCTEA CTEMNEHK ANA
npeotpasoBaHWua BelpakeHWd. BuINOMHATE yMHOXEHWE
OfHOYNEHOE W BO3BE[SHWE OOHOYNEHOE B CTENEHb.
Crpowte rpadwkn dyHkumi y = x? n y = x*. Pewarts
rpacduyeckn ypaeHeHwA x° = kx + b, x* = kx + b, roe
k w b — HexoTopble Yacna




KonnyecTteo

Homep XapakTepucTUKa OCHOBHBIX BWAOR
napa- CopnepxaHve matepuana HacoR LeqTeNsHOCTA YY4eHuKa
rpada I I (Ha ypoBHe yyebHb OeACTBUA)
Maea IV. MHOroYneHs! 17 23 JannceiBaTe MHOMO4NEH B CTAHOAPTHOM BUAE, ONpe-
OenaTe CTeMeHb MHOMo4NeHa. BuiNONHATE CnoXeHues
Q CyMMa 1 PasHOCTE MHOTOMNEHOE 9 4 M BbMWMTAHME MHOMOYNEHOB, YMHOXEHWE OJHO4NEHa
10 MpoM3BEdEHHE OMHOMMEHA W MHOFO- 6 7 HA MHOMOYNSH M MHOMOYNEHa Ha MHOro4neH. Boi-
. MNOMHATE PA3N0XEHWE MHOMOYNSHOB Ha MMOXMTENM,
KorTponsias padota NE 5 ’ ' MCMONB3YA BEIHECEHWE MHOXMTENA 3a ckolkw W cno-
1 MPOM3BEEHNE MHOFOMNEHOR P 10 cob rpynnupoexkd. [pUMEHATE O2ACTBMA © MHOro-
KomTponsran paBora NE 6 1 1 YNEHAMWA NPW PELLEHMM PasHo0DpasHeIX 3a0ady, B 4acT-
HOCTH MPW PELUSHWM TEKCTOBLIX 33034 C MOMOLULID
ypaBHeHWIA
Mnaea V. ©opMynbl COKPALLEHHOTO 19 29 Ioka3kiBaTe CNpaBeQNMEOCTE QOPMYN COKPALLEHHOD
YMHOXeHUS YMHOXEHWRA, MPUMEHATE WX B NpeoGpasoBaHnAX Lembix
BLIDAKEHWI B MHOMOYNEHLI, 8 TAKXES AN pasnokeHus
12 KeaapaT cyMMbi W KEaapaT pasHocTy 5 6 MHOTOHNIEHOE Ha MHOXWTENW. Mononszosate pasnus-
13 PasHocT keagpatos. Cymma M pas- & 6 Hule NpeobpasoBaHnA SN BLIPEKEHWA Npu pele-
HOGCTL KyGOR HWM ypaBHeHWR, OokazaTenscTee TOXOSCTE, B 3a0a-
KonTponsHas paota N 7 1 y Yax Ha AeNHMOCTE, B BEMUCNEHWKA 3HAYSHWUA HEKOTOPLIX
14 MpeoctpazsoBaHne LenkX BelpaxeHWi 6 9 BLID2KEHMI C MOMOLLLIO KankkyNATopa
KowTponskas paGora N2 8 1 1
naea Vl. CucTemMbl NMHEHLIX ypaBHeHWTH 16 17 | Onpenenats, ABNAETCA N Mapa YMCEN PeleHuem AaH-
HOMO YPABHEHWA C ABYMA NepemMeHHEMY. HaxoguTe my-
15 NuHeliHue YPaBHEHWA C ABYMA nepe- 5 B TEM nepeﬁopa Luenke peleHWa NUHERHOro YPaBHEHWA
ME2HHLIMK W WX CHUCTEMEI C OBYMA NepemMeHHBIMH. CTDDHTE rpad}HK YPaBHEHWA
16 Pewenue cuctem NMHERHLIX ypaBHEeHWIA 10 10 ax+by =c, rpe a # 0w b= 0. Pewarts rpadmeckum
KouTponsHas paGara N2 9 1 i cnocoBoM CUCTEMBI TMHEHLX YpaBHeHWA C OBYMA ne-
pemeHHbIMY. [TpuMeHATs cnocof NogCTAHOBKM M Cro-
cOB CNOXEHUA NPU PELLSHUK CUCTEM NUHERHLIX ypae-
HEHW © OBYMA nepemeHHbIMM. PeliaTe TeKCTOBbIE
3a0a4M, WCMoNB3yA B kavecTee anrebpavdeckod mo-
OEeny cucTeMy ypasHeHWid. MHTepnpeTupoBaTs peayne-
TaT, NOMYHEHHLIA NPW PELeHU CUCTEMBI
MoeTopenue 6 11
WMToroesiit aavet 1 1
WMroroeas koHTponsHas patoTa 2 2
8 Kaacc
naea |. PaunoHanbHble apo6u 23 30 @ opMynMpoBaTE OCHOBHOE CEOMCTBO pauWMOHaNLHOM
apobu ¥ NPUMEHATs ero anA npeobpazoBaHuA Opo-
1 PauvoHanbHeie apobu U Wx CEOMCTEA 5 5 Gell. BoiNONHATL CNOXEHWE, BBIMWTAHWE, YMHOXEHWE
2 C!.IMME W pasHocTe gpobel [+ 8 W [SNeHWe pauMoHaneHsl apobeid, a Takke so3Be-
KonTponeHan pabora N2 1 1 1 AgHWe OpobK B CTeneHs. BLINONHATE pasnuyHelie npe-
3 MpownzeensHne W H4acTHoe apobei 10 15 00paszoBaHiA PauMOHANbHLX BEIPEKEHWH, O0Ka3bl-
KontponeHans pabora N2 2 1 1 BaTb TOXKAECTEA. 3HATL CBONCTEA QYHKUMK ¥ = < e
k = 0, n ymets cTpoute e€ rpadwuk. Mcnons3oeats
KOMMLIOTED ONA MCCNeQoBEaHWA MONOXeHWA rpadWka
E KOOPOWHATHOM MNOCKOCTW B 3aBMCUMOCTKH OT K




KonuyecTteo

Homep XapakTepucTUKa OCHOBHbIX BWAOE
napa- CDJ],ED)KEIHMQ Marepuana Hacos AeATeNNeHOCTHW YYeHWKa
rpada I I (Ha ypoBHe y4ebHbx OeiCTBWIA)
naea Il. KeagpaTHble KopHU 19 25 MNpueEOOUTE NPUMEDEl PALMOHANBHLE W MDPALMOHATTL-
HeD 4ucen. Haxoouts 3HakeHus apwdmeTmHeckin
4 [eficTBUTENEHEE Yucha 2 7 KBAOPATHLIX KOPHEW, MCNONL3YA NP HeobX0OMMOCTH
5 ApMbMETHHECKIN KEANPATHLIN KOPEHE 5 6 kanekynaTop. JokasbieaTe Teopemsl . O KOpHE M3 npo-
[+ CeoficTea apMdbMETUHECKOTO KEagpaT- 3 4 waseseHnA 1 Apobu, ToxaecTso va? =|al, npume-
HOFO KOpHS HATE WX B npecfpasoBaHWAX Bolipakenuid. Oceobox-
KouTponssas pafiota N2 3 1 i pateca  OT ngaum;anbuocm B 3HaMeHaTEnmAx
Fi MpumeHeHWe CEOWCTE apuhMETUYECKD- T 10 ppobell Bupa T ———. BHHOCWTE MHOXWTENL 3a
ro KEaOpaTHOro KOpPHA b" Jb=vc
KoHTponuHas pabora N 4 1 1 3HAK KOPHA M BHOCHTE MHOXWTENL MOM 3HAK KODHA.
Mcnons3oeats KBAOPATHLIE KOPHW ANA BEIPEKEHWA Ne-
PEMEHHED W3 TeOMETPUHECcKMX W duswieckux dop-
myn. CtpouTe rpadmek dyHkumn ¥ = V¥ W unnwoctpu-
poBaTe Ha rpadwke 28 ceolCTERA
naea lll. KeagpaTHblie ypaBHeHua 21 30 Pewats ksagparHeie ypasHenus. HaxoauTe nogGapom
KOPHW KBAOPATHONO YPABHEHWS, WCMONL3YA Teopemy
8 KeanpaTHoe ypaBHeHMe U ero KopHM 10 16 BueTta. McocnepoeaTe KBAOPATHLIE YPAEHEHWA NO OWC-
KoHTponeHas pabota N 5 1 1 KPUMWHAHTY W koadduumentam. Pewats apobGHbie
9 [IpoBHLIE PALMOHATIEHLIE Y PABHEHINS g 12 pPaUMOHANEHEIE YDAEHEHMA, CEOOA PpelUeHWe TakWx
KoHTponuHas paGota Ne 6 1 1 YPABHEHWIA K PELUEHUWID NMMHEMHBIX W KBALPATHLI ypag-
HEHUII C MOCNeOywLUMM WCKNKHEHWEM MOCTOPOHHMK
kopHeil. PewaTte TEKCTOBBIE 3a4a4d, WCMONL3YA KBa-
OpaTHLIE W OpoGHLIE YPaBHEHWA
Fnaea IV. HepaeeucTea 20 24 $opMynMpoBaTE W O0KA3LIEATE CECHCTEA HWCMOBLIX
HepaeeHcTe. Mcnons3oeate annapar HepaseHCTE ANA
10 YncnoBbIE HEPABEHCTBEA W MX CBOMCTBA 8 g OLEHKN NOMPEWHOCTH U TOYHOCTH NpUEIMKeHUA,
KomtponsHan pabota N2 7 1 1 HaxoowTe nepecedysHWe W 0ObLeOWMHEHME MHOXECTE,
11 HepaeeHcTBa © OOHON nNepemeHHONR K 10 13 B HACTHOCTM HNCNIOBLIX NPOMEXYTKOB.
WX CHOTEML Pewates nuHeliHble HepaBeHcTEa. Pewate cUcTEMBI
KomTponsHan paGora N 8 1 1 NWHEHLX HEpABEHCTE, B TOM YWCNE TakMX, KOTOPLIE
3anUcadel B BMOE OBOMAHLLY HEDABSHCTE
Mnaea V. CTeneHs ¢ UenbIM 11 12 3HaTk ONpegsneHle M CEONCTEA CTEMNEHM C UENLIM Mo-
nokazaTenem. SNeMeHTbl CTaTMCTUKM kazarenem. [NpUMEHATs CBOMCTEA CTEMEHW C UENbIM
NoKasaTenem npv BuINOAHEHMH BRIMKCNEHWI U Npeo-
12 CTeneHs © UENLIM MOKA3aTenem W eé 5 8 PAa30BaAHUM BhIpakeHwit. McnonbaoeaTe 3anuce 4MCen
ceolicTRa B CTAHOAPTHOM BWOS ANA BLIPAXESHWS W COMOCTAENe-
KoHTponbHan paGota Ne © 1 y HWA pasmepoe O0LEKTOR, ANWTENLEHOCTW MNPOLECCOR
13 2NEMEHTEI CTATHCTHEM 4 4 B OKpyXalolleM Mupe.
MpUEOONTE NPUMEDEl PENPEIBHTATUEHON W HEpenpe-
aeHTaTMBHON BuiBopku. MaesnekaTe wHbopmalmo M3
TabnMu 4acToT W OpraHM20BkIBaTE  WMHGOPMAaLWIO
B BuOe Tabnuu 4acToT, CTROWTE MHTEPBANsHEIA psd.
Mcnons3oeats HarnagHoe NpencTABNEHWE CTATWUCTH-
4YeCcKoi MHQOPMALMKA B BMAE CTONGYaTRX W KPYroBbIX
OWMarpamm, NoauroHos, TMCTorpamMm
MoeTopeHue 8 14
WMToroewiil savet 1 1
Wroroeas koHTponsHas pabota 2 2




Konuuecteo

Homep XapakTepucTKa OCHOBHEIX BMOOB
napa- ConepxaHve matepuana Hacos [OeaTeNbHOCTH YYeHWKa
rpada I I (Ha ypoeHe y4elbHbX OeicTBUA)
KJacc
naea . Keagpatuunan ¢pyHKums 29 29 BeMMCnATE 3Ha4eHWA DYHKLMK, 3a0aHHoi dopmynoi,
a Takke OBYMA W Tpema dopmynamn. ONWCHBaTL
1 yHKLMM M WX cROMCTEA 5 7 CEOMCTEA QyHKUMI HA OCHOBE WX rpadu4ecKoro nped-
KeapparHeil Tpéxunen 4 5 CcTagneHuA. WMuTepnpeTupoBaTe rpadMkd  peanbHbiX
KoHTponbHas pabora N 1 1 1 saeucumocTei. MokaselBaTe CXeMaTW4EeCKWM nono-
3 Keagpatwinas GyHKUMS W 68 rpaduk 8 1 HEHWE Ha:oop.uuuamoﬁ nnocxom:l rpadvkoe dyHk-
4 Crenennan dyHkuma. Kopeds n-it cre- 3 4 mid y = ax?, y=2ax2+n, y=a lx—m. Ctpouts rpaduk
neHm yHELK Yy =ax® + bx + ¢, YMETe YKasklBaTk KOOpPANHa-
KoHTponbHas pabota NE 2 1 1 Thl BEPLWKWHE Napadonkl, 8& 0Cbk CUMMETPWM, Hanpae-
neHue eeTeei napabonsl.
MzobpaxaTe cxematuyecku rpaduk GyHKUMM y = X7
C YETHEIM W HEMETHRIM 1. [MoHMMAaTE CMBICT 3anv-
ceit emaa ¥a, 4a m 1. 0., roe a — HekoTopoe 4Mcno.
MmeTe npeacTaBneHWe O HaxOXOEHWW KOpHel n-i
CTENEHW C NMOMOLLEKD KANbKYNATOPA
Fnaea Il. YpaBHeHUa U HepaBeHcTRa 14 20 | Pewars ypasHewun Tpethedi n HETEEPTOR CTeneHw
¢ opiHOM nepemeHHoi# C MOMOLLGHD PasNoXeHWA Ha MHOXKMTENW WM BESOSHWUA
BCMNOMOraTENEHEN MEPEMEHHEX, B HACTHOCTH PalIaTh
5 YpaBHeHns: ¢ oHoi NepeMeHHoi a 19 BMKEagpaTHele ypaBHeHWA. Pewats apoGHele pauWo-
6 HepaBeHCTBa ¢ OMHOM NepeMeHHO 5 7 HANEHLIE YPABEHEHWA, CEOOA WX K UENbLIM YPABHEHHAM
C nocnegylweid npoeepkoil KOpHeR.
KonTponeHan paGota N2 3 1 1 Pewarts HepaBeHcTEa BTOpON CTENEHWM, WCNONL3YA
rpaduyeckne npencrtaeneHna. Mcnonsaoeats meTog
WHTEPEANOE ONA PELUSHMA HECNOKHLX PaUMOHANLHEIX
HEDABEHCTE
naea lll. ¥paeHeHnsa n HepaBeHcTBa 17 24 | CTpouTe rpaduku ypaeHeHui C ABYMA NepemeHHLIMI
C ABYMS nepeMeHHbIMM B MpoCTedWM: chyyanx, korga rpadukom ABNAESTCA
npAmMan, napaGona, runepbona, okpyxHocTe. Monone-
7 YDABHEHMA C ABYMS NEPEMEHHBIMM 1 1X 10 16 30BATL WX ONA rpaduyeckoro pelleHna CUcTeM ypae-
CUETEM. HEHWIT C OBYMA MepeMEeHHBIMU.
8 HepaBeHcTsa © BYMS NEpEMEHHLIMM 6 7 Pewarts cnocoGomM NOOCTAHOBKM CMCTEMBI  JBYX
W VDX CHCTEMLI YPABHEHWA C OBYMA NepEeMEHHBIMW, B KOTOPBLX OJHO
KomTponsmas paGota NE 4 i 1 YPaEHeHWe NEePBOR CTENSHW, a OpYroe — BTOPoOM cTe-
NEeHK.
Pewats TEKCTOBLIE 3a0aqyW, WCNONb3YyA B Ka4yecTee
anrebpauv4eckoil MOOENW CMCTEMY YPaEHEHWI BTO-
POii CTENEHW C AEYMA NEPEMEHHEIMW; DELATE COCTAR-
MEHHYID CUCTEMY, MHTEPNPETUPOEATE PE3YNLTAT
Mnaea IV. Apudmetnueckas 15 17 MNpumeHaTs MHAeKCHBIE 0B03HAYEHUA ONA 4NSHOB Mo-
W reoMeTpuYeckas Nporpeccumn cnegoeatensHocTel. [pUMEOOWTE NPUMMEPH 3a0aHWuA
nocnepoeatensHocTel dopmynolt N-ro 4neHda W pe-
9 ApudmeTHyeckan Nnporpeccus 7 ] KyPPeHTHO# GopMynoit.
KoHTponsHas paGorta N2 5 1 1 BrleoguTe dopMynel n-ro 4neHa apudmMeTHHeckoi
10 leomeTpuHeckasl nporpecems 8 7 NpOrpeccii U reoMeTPMYECKON NPOrpeccuM, CYMME
KoHTponuHas paboTa N2 6 1 1 NEPELX 1N 4NEHOE apudMETWYSCKOW W TeoMETPH-
Yeckoil Mporpeccuid, pelaTe 3agaqdd ¢ WCNons3oBa-
HUeM 3Tx dopmyn. [loKaz3sBATE XAPaKTEPUCTUHECKDE
CBONCTED apudMETUHECKOR W reoMeTprHeckol npo-
rpeccuil.




Konwyecteo

Homep XapakTepWcTMka OCHOBHBIX BWOOE
napa- CopepxaHuve maTepuana Hacos LeATeNbHOCTH YYeHUKa
rpada I I (Ha ypoeHe y4elbHblx OeRCTBKIA)
Pewats 2a0a4v Ha CRNOXHblE MPOLEHTHI, WCMONB3YA
npu HeoGXOOMMOCTH KANBKYNATOP
Mnapa V. 3nemeHTbl KOMOHUHATOPWKK 13 17 | BunonuuTe nepeSop Bcex BO3MOXHEX BApUAHTOR ANA
W TEOPUN BepOATHOCTE nepecyéTa 06LekToB W KoMBWHaUKWA. MNpuMeHATE Npa-
EMNO KOMBMHATOPHOTD YMHOMEHHA.
11 DnemMeHTH KOMBUHATOPHKN g 11 PacnoaHagats SEJJ,EHHFIHE Bhl"-lHC]'I;HHE 4Mcna nepe-
12 HaankHuIe CBEeHNS M3 TEOpUN BEPO- 3 5 CTAHOBOK, pasMelleHuil, COYETAHMIA W NPUMEHATE CO-
aTHOCTEH OTEETCTEYIOWME GOPMYNEL.
KomtponsHas paGora NE 7 1 " BemucnATe yacToty cnyyaiHoro cobwmusa. OusHu-
BATb EEPOATHOCTE CAyHaiHoro cobbTWA © MOMOLUBKD
4acTOTHl, YCTAHOBNEHHOW OMBITHEIM NMYTEM. HaxopwTb
BEPOATHOCTE CAY4aHOMO CobLITMA HA OCHOBE KNACCH-
4ECKOro ONpeneneHns BEPOATHOCTH. [IPMECOUTE NPK-
MEPE [OCTOBEPHLIX M HEBOSMOXHEN COOBITWIA
MNMoeTopeHne 21 29
WToroeas koHTponsHas pabGoTta 2 2

Onucanne yuedOHO-MeTOAMYECKOI0 U MATEPUATIbHO-TEXHUYECKOT0
o0ecreueHusi 00pa3oBaTeIbLHOM IEATEILHOCTH

l. Marxapwwes H). H. Anrebpa. 7 xn.: yuebuuk ans obmeobpasosa-
tenbHeix opranusaunii / ). H. Makapeiues, H. . Munmox, K. H. He-

mkos, C.b.Cysoposa; non pemakuuei

[Mpoceemienne, 2014.

C. A. Teasnkosckoro. — M.

2. Marxapwues K). H. Anretpa. 8 kn.: yuebuuk ans obineobpaszosa-
tenbHeix opranusaunii / ). H. Makapeiues, H. . Munmox, K. H. He-

mkos, C.b.Cysoposa; non pemakuuei

[Mpoceemienne, 2014.

C. A. Teasnkosckoro. — M.

3. Maxapeives K). H. AnreGpa, 9 kn.: yuebuuk ana obieobpaszosa-
TenbHbIX opranudauunii / 0. H. Makapeiues, H. . Munmox, K. H. He-
wkos, C. b. Cysoposa:; non penakumeit C. A. Tenakosckoro. — M.: [lpo-

ceeweHmne, 2014,

4. Mundrox H. I'. AnreGpa, 7 kn.: paboysas terpags. B 2 4. / H. T. Mun-
mok, H. C. lnwmkosa. — M.: [lpoceemenne, 2014,

5. Mundrox H. I'. Anrebpa, 8 kn.: paboyan tetpags. B 2 4. / H. I, Mun-
miok, H. C. llnwmkosa. — M.: [lpoceemenne, 2014,

6. Mundrox H. I. Anrebpa, 9 kn.: paboyas retpank. B 2 4. / H. . Mun-
mwok, M. C. llnwmkosa. — M.: [lpoceeenne, 2014,

7. 3sasuu JI. H. Anrebpa, 7 xn.: nnpaktuueckue matepuans / JI. M. 3sa-
s, JI. B. Kyaneuosa, C. b. Cysoporsa. — M.: Ilpoceemenne, 2013.

8. AKoxoe B. H. Anrebpa, 8 xn.: nunakriuyeckue matepuans / B. W, XKo-
xon, HO. H. Makapwmiues, H. I'. Munmok. — M.: [lpocsewenne, 2014,

9. Maxapwiwes K). H. Anrebpa, 9 kn.: nuaakTudeckue MaTepuansl /
0. H. Makaprues, H. . Munmiox, Jl. b. Kpaiinesa. — M.: [lpoceeue-

uue, 2013.

10. Ayvduuwmn K. I1. Anrebpa, 7 kn.: tematnuaeckue tectsl / HO. 1. Iy-
auusiH, B.JI. Kpourays. — M.: Tlpoceemenne, 2012.

1. Ayduuwn K. I1. Anrebpa, 8 kn.: tematuueckue tectst / KO, 1. Iy-
auusid, B. JI. Kponrays. — M.: Ilpoceemenne, 2013.




12. dyduuen KO. T1. Anrebpa. 9 xi.: temarinyeckue tectw / HO. T1. dy-
auueiH, B.JI. Kpourays. — M.: [Ipoceewmenne, 2012,

13. XKoxoe B. H. ¥Ypoku anredpel B 7 Ki.: KHHra ons ydurens /
B. U. Koxos, Jl. b. Kpaitnera. — M.: [lpoceemenne, 2011.

14. Koxoe B. H. Ypokw anrebper B 8 ki1.: kHura ons yaurens /
B. H. Koxos. I'. [I. Kaprameésa. — M.: [lpocsewenne, 2011.

15. Koxoe B. H. ¥poku anreGpel B 9 kn.: kuura nons yaurens /

B. H. XKoxos. 1. b. Kpaitnesa. — M.: Tlpoceemenne, 2011.
16. Mundrox H. I'. Anrebpa, 7 kn.: MeTomHYECKHE PEKOMEHIALIHH /
H. I'. Munmok, H. C. lllnmkosa. — M.: [lpoceemenne, 2014.

IlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHBIX PECYPCOB

1. www.math.ru

WNHTepHeT - moanep)Kka yYHMTENeH MaTeMaTHUKH. 3/1eCh MOKHO HAWTH 3JIEKTPOHHBIC KHUTH,
BUJICOJICKIINU, MATEPHAJIbI JUIsl YPOKOB, O(UIIHATIbHBIC JOKYMEHThI MUHUCTEPCTBA 00pa30BaHuUs
U HayKH, HE0OXO0IuMBbIE B paboTe

2. WWW.itNn.ru

Cetb TBOpueckux yuurtened. Ha 3Tom BeO-caliTe MOKHO HalTH pa3HOOOpa3HblE MaTepUaibl U
pecypcsl, kacaromuecs ucnonb3oBanus UKT B yuebHOM mporiecce.

3.www.etudes.ru

Maremarnueckue 3T0abl. Ha caiiTe nmpeacTaBiaeHbl 3TIOAbI, BBIIIOJHEHHBIE C MCIIOJb30BAaHUEM
COBpEMEHHOM KomnbioTepHOM 3D-Tpaduku, yBIEKaTeIbHO U MHTEPECHO PACCKa3bIBAIOLIUE O
MAaTEMATUKEC U €€ TPUIIOKCHUAX.

4. www.problems.ru

baza gaHHBIX 3ama4 IO BCEM Te€MaM IIKOJbHOM MaTE€MAaTHKH. 33.,[[21‘{1/1 p2136I/ITBI 10 pY6pI/IKaM 151
creneHH cioxxkHocTH. Ko BceM 3alavdaM IIPUBCACHBI PCIICHU .

5.www.golovolomka.hobby.ru

lomoBosnoMku myis yMHBIX JroAeil. Ha caiiTe MOXXHO HalWTH MHOTO 3a7ad (JTIOTUYECKHX, Ha
B3BEIIMBAHUS W Jp.), BapualMu Ha TeMmy KyOuka PyOuka, sneKTpoHHble BepcHUH KHUT P.
Cwmannuana, M. I'apanepa, JI. Kappoina, BeneHus 3ansaTuil, npuemax paboThl Ha YpOKax.

6.www.exponenta.ru

OOpazoBarenbHbll  MareMaTudeckuii  caifiT. CoaepuT Marepuansl 1o  pabore ¢
MateMatndeckumu makeramu Mathcad, MATLAB, Mathematica, Maple u np. Metoauueckue
pa3paboTKH, MPUMEPHI pEIICHUs 3a7ad, BBITOJHEHHBIE C HMCIOJb30BAaHUEM MAaTEMaTHUYECKHX
MaKeTOB.

7. http://www.yaklass.ru

Caiit a1 ucnosb30BaHus Ha ypokax mMareMatuku «SKiaccy



8. http://onlinetestpad.com/

OH-n1aiH TECTHI IO BCEM npeaMeTam U KiiaccamM

9.school-collectionedu

Enunas komteknust iudpoBBIX 00pa30BaTeIbHBIX PECYPCOB



IHJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA
KYPCA AJITEBPBI B 7—9 KJIACCAX

PAIIMOHAJIBHBIE YU CJIA
BeinmyckHuk Haydures:
1) noHuMaTh 0COOEHHOCTH JECSITUYHON CUCTEMbI CUMCIICHMS,
2) BIajeTh NOHATUSAMHU, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYpPAJIbHBIX YHCEII;
3) BIpaXkkaTh 4yKcia B SKBUBAJICHTHBIX (popMax, BbIOMpas HanboJsiee MoAXOISIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOH CUTYyallHH;
4) cpaBHUBATh U YIOPSAA0YMBATh PAllMOHAJIBHBIE YUCIIA;
5) BBINONHATH BHIYMCIEHUS C pallMOHAJIbHBIMU YHCIAMH, COUETasl YCTHBIE U MUCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHATH KaJIbKYIIATOP;
6) UCHIOIB30BATh MOHATHUS U YMEHUS, CBSI3aHHBIE C IPONOPLIUOHATIEHOCTHIO BEJIMYMH,
IIPOLIEHTAaMH B XOJI€ PELIEHUS MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEKHBIX IIPEIMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

BrinmycKkHHUK MOTYYUT BO3MOKHOCTD:

7) TO3HAKOMUTHCS C TIO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS

C OCHOBaHMSAMH, OTIIMYHBIMH OT 10;

8) yrinyOuTh U pa3BUTH NPECTABICHHUS O HATYpPAIbHBIX YUCIIaX U CBOWCTBAX JIEIMMOCTH;

9) HAY4YUTHCA UCIIOJIb30BATh HpI/IéMH, paluOHAIIM3UPYIOIIUEC BBIYHUCIICHUA, HpI/I06peCTI/I
IMPUBBIYKY KOHTPOJIMPOBATH BbITUCIICHU, BBI6I/Ipa$[ MOAXOMAIIMN 15T CuTyaluuu c1oco0.

JTENCTBUTEJBHBIE UNCJIA

BeinmyckHUK HayduTCS:

1) vcronb30BaTh HaYaJIbHbBIE MPE/ICTABICHUS O MHOKECTBE JICHCTBUTENBHBIX YHCEIT;
2) BNajeTh NOHATUEM KBaJIPATHOTO KOPHS, IPUMEHSTD €ro

B BBIYHMCIICHUSX.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:
3) Pa3BUTh NPCACTABJICHUC O YUCJIC U YHUCIOBBIX CUCTECMAX
OT HAaTypaJbHBIX 10 HGﬁCTBHT@HBHLIX YUCCIi; O poJIHr BBIYMCIICHHI B YEJIOBEUCCKOI IMPAKTUKE,

4) pa3BUTh U YIIIyOUTH 3HAHUS O AECATUYHON 3aMKCU ACUCTBUTEIbHBIX YnCeN (IEPUOANUECKUE
Y HEMIePUOIUYECKHE Tpo0n).

N3MEPEHUSA, IPUBJINKEHU S, OHEHKHN

BBIITyCKHHUK HAy4uTCSA:

1) ucnonp30BaTh B XOJ€ PEIICHHUs 3a/1a4 3JIeMEHTapHbIE TIPEICTaBICHUS, CBA3aHHbIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BETHYUH.

BBIITyCKHHK TOJIYYUT BO3MOKHOCTB:

2) IMOHATH, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC UCIIOJIB3YIOTCA



JUI XapaKTEePUCTUKU O0OBEKTOB OKPY’KAIOIIEr0 MHUPA, SIBIISIOTCS MPEUMYILECTBEHHO
npuOIMKEHHBIMHU, YTO TIO 3aITUCH MPUOIMKEHHBIX 3HAUCHUH, COepKAIUXCs B
UH(POPMALIMOHHBIX HCTOYHUKAX, MOXHO CYAUTH O IOTPEIIHOCTH PUOIMKEHUS;

3) MOHSATB, YTO MOTPEIIHOCTH PE3yIbTaTa BEIYUCICHUH JOHKHA OBITH COM3MEPHMA C
IIOTPELIHOCTBIO UCXOIHBIX JaHHBIX.

AJITEBPANYECKHUE BBIPAKEHU S

BreinmyckHuk Hayuures:

1) BnageTh NOHATUSIMU «TOXKJECTBO», «TOXKIECTBEHHOE MTPeoOpa3oBaHue, peliaTh 3a1auu,
coJepxalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMynamu;

2) BBITIOTHATH MpeoOpa30BaHUs BRIPAKECHUN, COJEPIKAIINX CTCTICHH C IIEJIBIMH ITOKA3aTeIsIMU 1
KBaIPaTHbBIC KOPHH;

3) BBITIOJIHSITH TOXKJIECTBEHHBIE IPEOOPA30BaHUS PAIMOHAIBHBIX BEIPAKCHUM Ha OCHOBE TIPABHUIT
JIEHCTBHUI HaJl MHOTOYWICHAMH U aJITeOpandecKUMU JIPOOSIMU;

4) BBIMOJHATH Pa3JI0’KEHHE MHOTOUYJICHOB HA MHOYKUTEIH.

BBIHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTB:

5) Hay4YUTbHCSI BBIIOJIHATH MHOTOILIArOBbIE IPE00pa30BaHUsl PalliOHAIBHBIX BBIPAXKEHUH,
HPUMEHSS IIUPOKUI Habop crioco00B U MPUEMOB;

6) IPUMEHATH TOXKIECTBEHHBIC TPe0Opa30BaHus sl pEIICHUS 3a/1a4 U3 PA3JIMYHBIX PA3/IeIoB
Kypca (Hampumep, sl HAXO0XKIeHUS HanOOIbIIIeT0/HANMEHBIIIETO 3HAYCHHS BEIPAKECHUS ).

YPABHEHUA

BoinyckHUK HayuuTCS:

1) pemaTe OCHOBHBIE BUIbl PAIIIOHAIBHBIX YPABHEHUH ¢ OJTHON MEPEMEHHOM, CHUCTEMBI ABYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

2) NoHUMAaTh ypaBHEHUE KaK BXKHEUIIYI0 MATEMaTHUECKYIO MOJIENb Ul OTIUCAHUS U U3yYSHUS
pa3sHOOOpa3HBIX PeaTbHBIX CUTYAIM, PeIIaTh TEKCTOBBIE 33/1a4H alredpanuecKuM METOI0M;

3) npuMeHATh TpapuuecKue NpeICTaBIeHHs U1 UCCIEI0BaHUsl YPAaBHEHUMH, UCCIeI0BaHUs U
peleHus CUCTEM YPABHEHUN C ABYMS IIEPEMEHHBIMM.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:

4) oBnajieTh CrieNUaTbHBIMU NPUEMAMHU PELICHUs] YPaBHEHUH U CUCTEM YpaBHEHMI; YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHH Ui pelieHns pa3HooOpa3HbIX 3a7a4 U3 MaTeMAaTUKU, CMEXKHBIX

MNpeaAMCTOB, ITPAKTUKH,

5) mpuMeHsATh rpadudecKue MpeACTaBICHUS IS UCCIE0BaHUS YPaBHEHUH, CUCTEM YPAaBHEHH,
cojiepxkanux OyKBeHHbIC KOI(DPHUITUEHTHI.

HEPABEHCTBA
BoImyckHUK Hay4uTCS:



1) noHUMAaTh U NPUMEHATh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) peluaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PELLIATh KBAaPATHbIE
HEpaBEHCTBA C ONOPOH Ha rpaduvecKue MPeACTaBICHUS;

3) npUMEHATH anmnapaT HEPABEHCTB I PELLIEHUS 3a]a4 U3 pa3JIu4HbIX pa3zesioB Kypca.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHLCA:

4) pa3zHOoOOpa3HBIM IpUEMaM J0Ka3aTEIbCTBA HEPABEHCTB;YBEPEHHO IIPUMEHATD allliapaT
HEpPaBEHCTB JUIs PELICHUs Pa3HOOOPA3HBIX MAaTEMaTHUECKUX 3a/1a4 M 3a]1a4 U3 CMEKHBIX

MNpEeaAMCETOB, ITPAKTUKH,

5) npuMeHATh rpaduyecKkue NpeCTaBICHUs 1 UCCIEJOBAHNS HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIEPKALINX OyKBEHHBIE KO DUIIUSHTHI.

OCHOBHBIE ITOHATHS. YUCJIOBBIE ®YHKIIUN

BhInyCKHUK Hay4UTCS:

1) MOHUMATB U MCIIOJIB30BaTh ()YHKIIMOHAILHBIC TIOHATHS U SA3bIK (TEPMUHBI, CHMBOJINYCCKHE
0003HaueHMUs ),

2) CTpouTh Tpad UK dJIEMEHTAPHBIX (DYHKITUH; UCCIIE0BATh CBOMCTBA YMCIOBBIX (PYHKIIHIA HA
OCHOBE U3Yy4Y€HUs IOBEICHUS UX TPapHUKOB;

3) moHnMaTh GYHKINIO KaK BAKHEUITYI0 MATEMaTHUECKYIO MOJIENb IS OTIMCAHUS ITPOIIECCOB U
SIBIICHUI OKPY’KAIOIIETO MUPA, MPUMEHATH ()yHKIIMOHAIBHBIN S3BIK IJIs1 ONMCAHUS U UCCIIEI0BA-
HUS 3aBUCUMOCTEH MEX1y (PU3MUECCKUMH BETHUNHAMH.

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

4) NpOBOJUTH UCCIIEI0OBAHUS, CBSI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMI, B TOM YHUCIIE C
WCIIOJIb30BaHUEM KOMITBIOTEPA; HA OCHOBE rpa)MKOB M3YUYCHHBIX ()YHKIIUNA CTPOUTH OoJiee
CIIOXkHbIE TpapuKH (KyCOUHO-3aJIaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

5) ucnoab30BaTh PYHKIIMOHAIbHBIE TIPECTABICHUS U CBOMCTBA (DYHKUMN AJIs1 pelIeHus
MaTEeMaTUYECKHX 3a/1a4 U3 pa3JINuHbIX Pa3JeioB Kypca.

YUCJIOBBIE TOCJTIEJOBATEJIBHOCTHU

BrinmyckHuk Haydures:

1) IIOHUMATh U UCIIOJIB30BATh SA3BIK HOCHGHOB&TCHBHOCTCﬁ (TepMI/IHI)I, CUMBOJIMYECKHUEC
0003HaYeHMS ),

2) mpuMeHsTh (POPMYITBI, CBSI3aHHBIE C apU(PMETHUECKON 1 TE€OMETPUIECKON TPOTPECCUIMU, U
anmapar, cOpMUPOBAHHBIN MTPU U3YYSHUH IPYTHX Pa3AesioB Kypca, K pelIeHHIo 3a1a4, B TOM
YHCIie C KOHTEKCTOM M3 pealbHON KU3HU.

BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

3) pemiaTb KOMOMHUPOBAHHBIE 33/1a4H C IPUMEHEHHEM (OPMYIT N-TO YieHa U CyMMBbI IEPBHIX N
YJICHOB apu(METHUECKON U T€OMETPUUYECKON MPOrPeCcCHii, MPUMEHSS IPH STOM arrmapar

YpaBHEHUH U HEPABEHCTB;



4) noHnMarth apupMETHIECKYIO0 U TEOMETPUUYECKYIO IPOrPECCUU Kak (PyHKINN HATYPaTbHOTO
apryMeHTa; CBSA3BIBATh apHU(PMETHUECKYIO IPOTPECCHIO C TMHEHHBIM POCTOM, T€OMETPHUECKYIO
— C DKCIIOHEHIIMAJIbHBIM POCTOM.

OIMUCATEJIBHASA CTATUCTHKA
BbInmyckHUK Hay4UTCs HCIIOJIB30BaTh IPOCTENIINE CIIOCOOBI IPECTABICHUS U aHAIN3a
CTaTUCTUYECKUX JAHHBIX.

BhINyCKHHUK MOTYyYUT BO3MOKHOCTH MIPHUOOPECTH MEPBOHAYATIBLHBIN OMBIT OpraHu3auu coopa
JAHHBIX MPU TPOBEACHUU OMpPOca OOIIECTBEHHOTO MHEHHUSI, OCYIIECTBIISATh UX aHAJIN3,
MPEJICTABIISITh PE3YNIBTATHI OIIPOCa B BUIE TAOIHUIIBI, THATPAMMBI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTD
BbInmycKHUK HAyYHUTCSl HAXOJUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSATHOCTh CIy4alHOTO COOBITHS.

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKHOCTb HpI/IO6peCTI/I OIIBIT IIPOBCACHUA CJ'Iy‘IEIﬁHBIX OKCIICPUMCHTOB,
B TOM YHUCJIC C TIOMOIIIBIO KOMIIBOTCPHOI'O MOJACIIMPOBAHUA, MHTCPIPCTALIUN UX PC3YIILTATOB.

KOMBUHATOPUKA
BBIIyCKHUK Hay4UTCs peliaTh KOMOMHATOPHBIC 33/1a4K HA HAXOXKICHUE YMCIIa 00BEKTOB WU
KOMOWHAIA.

BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCA HCKOTOPBIM CIICIHUAJIbHBIM HpI/IéMaM PCUICHUA
KOM6I/IHaTOpHBIX 3ajJa4.



COI''TACOBAHO COTI'JTACOBAHO

IIpoTokon 3acenaHust METOJUYECKOTO 3amectuTens AupekTopa no Y BP
00BbEeIMHEHUS YUUTeNIeH MaTeMaTHKH
MBOVYCOIII Ne 5 um B.1.
JanunpyeHko MOJNHUCh O.1.0.
oT 20  romaNel 20 roma
noAnuch pykosoaurenst MO ©.1.0.

Kpacnonapckuit kpait KaneBckoit paiion cT.CtapoaepeBIHKOBCKas
MYHHUITUTIATHFHOE OI0/KETHOE 00IIe00pa30BaTEIHHOE YUPEKICHHUE

cpensss oomeoOpazoBaTenbHas mkoja Ne5 um. B.W. JlannnpueHko



YTBEPXJIEHO

PCHICHUCM IICAAroruiucCKoro COBCTa

oT 20 roma mpotoxon Ne 1
IIpencenarens
HOANHCH pykoBoauTenst OY D.1.0.

PABOYASA TITPOI'PAMMA

[lo  anrebpe

(yka3atp y4eOHBII IpeaMeT, Kypc)

YpoBenb oOpazoBaHus (Kj1acc) 7-9 knacc (_ocHOBHOE 00111ee 00pa3oBaHUE )

(mawampHOE O0IIee, OCHOBHOE O0IIee 0Opa3oBaHUE C yKa3aHHEM KIIACCOB)

KonnuecTBO Yacos 374

Yuurens  3axapoBa JLA.

[Iporpamma pa3paboTaHa Ha OCHOBE _ mporpammsl o anre6pe FO. H. Makapbruesa,
BXoJs1elt B cOopHUK pabounx mporpamm «IIporpammsl 0011e06pazoBaTeIbHBIX YUPEKACHUI:
Anrebpa, 7-9 knaccel», coctaButenb: T.A. Bypmuctposa «IIporpaMmsl 0011eo0pa3oBaTenbHbIX
yupexaenuit: Anrebpa , 7-9 knaccs».- M. Ilpocsenienue, 2014.

(ykasarb mporpammy/IporpaMMbl, U3JaTelbCTBO, roa, € . YU



