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1. MMosicHuTEIbLHAA 3aNIUCKA

Hacrosimass pabouast mporpamMa pas3paboTaHa Ha OCHOBe TpeboBanuii dexepanbHOTO
roCy/IapCTBEHHOT0 00pa30BaTeNbHOrO CTaHAapTa OCHOBHOTO 00111ero 00pa3oBaHus, Ha OCHOBE
OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbI IIKOJIbI, IPUMEPHON MPOrPaMMBbl OCHOBHOTO OOIIETO
00pa3zoBaHus MO MaTEMATHUKE U C YIETOM aBTOPCKOM paboueit mporpammsl A. I'. MopakoBuda
Anrebpa, 7 kmacc, 8 kimacc, 9 kmacc, pasMmenieHHod Ha caiite A.I. MonakoBuua
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(CCBIIKM Ha MPOrpammy).

OcHOBOH MOCTpOEHUSI Kypca aireOpbl ABISIOTCS WAEH U MPUHIUIBI Pa3BUBAIOIIETO
o0Oydenus, chopMyIHpoBaHHBIC POCCHICKUMU TieAaroraMu u ncuxosnoramu JI. C. BeITOTCKuM,
I1. A. TlambnepunbiM u JI. B. 3aHkoBbIM. MeTOq0JIOTHYECKON OCHOBOM Kypca SIBISETCS
CUCTEMHO-/ICATEIIbHOCTHBIM TMOAXO0A B OOyYEHHHM MaTeMaTHUKe, pealu3alus KOTOpPOro
OCYyIIECTBIIsIeTCsl Onarojaps MPUMEHEHHIO MPOOJIEMHO-TIOMCKOBOTO U HCCIEA0BATEIbCKOTO
METOJIOB O0yUYECHHUSI.

[TporpaMmMa KOHKpPETHU3HUPYET COEp KaHHE MPEAMETHBIX TeM Kypca alreOpbl, OCHOBHbBIE
BU/Ibl YU€OHOU AESITETbHOCTH MIKOJBbHUKA U J1aeT MPUMEPHOE pacipeieiieHle yueOHbIX 4acoB
HA KaXAyl0 TeMy Kypca aireOpbl, IJIEMEHTOB KOMOMHATOPHUKH, CTATUCTHKH U TEOPHH
BEpOSATHOCTEW B 7, 8§ M 9 Kiaccax C y4eTOM CaMOCTOSITEIbHBIX PabOT, MPEACTaBICHHBIX B
coopuuke JI. A. AnekcaHapoBOH, U XapaKTEPUCTUKOMN JAEATEIBHOCTH YUAITHXCS.

Henn:

1. OpnageHue CHUCTEMOW MAaTEMaTHYECKUX 3HAHWA W YMEHHH, HEOOXOIHUMBIX JUIS
NPUMEHEHHsST B MPAKTUYECKOW [EATEIbHOCTH, HM3Y4YEHHS CMEXHBIX JUCLUIUINH,
IPOIOJDKEHUS 00pa30BaHUsL.

2. ®opMupoBaHME IMPEACTABICHUI O METOJaX MaTeMaTHKU KaK YHHBEPCAJIbHOTO SI3bIKa
HayK{ U TEXHUKU, CPEACTBA MOJICTTUPOBAHUS SIBIICHUN U MTPOLIECCOB.

3. Pa3BuTue WHTYWLWU, UHTEIJIEKTAa, JIOTUYECKOTO MBIIIJICHUS, SICHOCTH M TOYHOCTH
MBICTTH, DJIEMEHTOB aJITOPUTMUYECKOW  KYIBTYPBI, CIIOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEM.

4. Bocnuranwe KyJnbTyphl JIMYHOCTH, OTHOLIEHUS K MaTeMaTUKe KaK 4YacTH
00111e4YeI0BEUeCKOM KYIbTYPhI, UTPAIOIIE 0COOYI0 pOJIb B OOIIIECTBEHHOM Pa3BUTHH.

TpeGoBannss Kk pe3yJbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTelbHOW NpPOrpaMmbl B
coorBercTBMU ¢ PI'OC OO0
|.  JIMYHOCTHBIEC PE3YNbTAThI:

@opMHUpOBaHNE OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH K CAMOPa3BUTHIO

U caM000pa30BaHUIO Ha OCHOBE MOTHBAIMH K OOYYEHHUIO, OCO3HAHHOMY IOCTPOCHUIO

WHIMBUIYAIBPHOM  0Opa30BaTENIbHOM  TPAaCKTOPHMM  C  yYY4€TOM  YCTOWYHMBBIX

MO3HABATEIbHBIX HHTEPECOB, BEIOOPY MPO(UIBHOTO MaTEMaTUIECKOTO 00pa30BaHHUs.

@opMHUpOBaHNE LEJIOCTHOIO MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKH.

dopMupoBaHWE KOMMYHUKATUBHOW KOMITIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM,

TBOPYECKOM U APYTUX BUJAX JESITEIbHOCTH.

Il.  MeranpeameTHble pe3ynbTaThl:

- @opMHUpOBaHHE YHHBEPCAJIBbHBIX Y4YeOHBIX JeMCTBHH (IIO3HABATENIbHBIX,

pPEeryISITUBHBIX, KOMMYHUKATUBHBIX), OOECIHEUMBAIOIINX OBJAJCHHE KIIIOUEBBIMU

KOMIIETEHIIUSIMU, COCTABIISIIOIIUMU OCHOBY YMEHUS YUUTHCSI.

- @opmHpOBaHUE YMEHHS CaMOCTOSITEIbHO CTaBUTh Y4YeOHble U I103HaBaTeIbHbIC

3a/1a4u, MpeoOpa3oBhIBATH MPAKTHUECKYIO 337]a49y B TEOPETHUUECKYIO M HA00OPOT.

- @opMHpOBaHHWE YMEHMS I[UIAHUPOBAThb IYTH JOCTHUIKEHUS LEJIEH, BBIIEIATh

NbTepHATUBHBIC CIOCOOBI TOCTHIKEHUS IIeNH, BBHIOMpaTh HauOoliee palMOHAIbHBIC

METO/Ibl, OCYIIECTBISTh MO3HABATENbHYIO pE(IIEKCUI0 B OTHOIICHUWU JAEHCTBUN IO

PEUICHHIO YIeOHBIX U TIO3HABATEIBHBIX 3a]1a4.
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- @opMupOBaHHWE OCO3HAHHOW OIICHKM B YYeOHOW NEATEIbHOCTH, YMEHUS
coJiepKaTelbHO OOOCHOBBIBATH MPABWIIBHOCTH pe3yibTara M crocoba JeicTBus,
aZIcKBaTHO OLICHMBAaThb CBOM BO3MOXXHOCTH JOCTHDKCHHSA LEIM CaMOCTOATEIbHOU
JESATENBHOCTH.

-  @opmupoBaHHE YMEHHs JIOTMYECKH pacCykaaTb, JejaTb yMO3AKIIOYEHUS
(MHIYKTUBHOE, JEIYKTHBHOE U IO aHAJOTHMH), apTYMEHTUPOBAaHHBIC BHIBOJbI, YMEHUE
0000111aTh, CPaBHUBATH, KJIACCU(UIIMPOBATS.

- @opmHpOBaHME YMEHHS CO3[aBaTh, NPUMEHITh M IPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA, MOJEIIHN, CXEMBI JUIsl PELICHHUs y4EOHBIX M MO3HABATEIbHBIX
3az1ad.

- OsnameHne OCHOBAMHM O3HAaKOMMTEIBHOIO, M3Y4alOIEro, YyCBauMBAaKOLIETO U
IIOUCKOBOTO  YTEHMs,  pEQIIEKCUBHOTO  4YTEHHUs,  (OPMHpPOBAHHUE  YMEHUS
CTPYKTYpUPOBAaTh MAaTE€MAaTUYECKHE TEKCTBI, BBIAEIATh TIJIABHOE, BBICTPAaWBATh
JIOTUYECKYIO MTOCIIE0BATEIbHOCTD N3JIaraéMOI0 MaTepuaia.

- ®opmupoBaHHE KOMIETEHTHOCTH B obmactu wucnonb3oBanus WKT, kak
UHCTPYMEHTAJIHLHON OCHOBBI Pa3BUTHS YHUBEPCATBHBIX YU€OHBIX ACHCTBUI.
IIpenMeTHBIEC PE3YIbTATHL:

dopMupOBaHUE TPEACTABICHUH O MaTreMaThKe Kak O 4YacTh OOIIeYesI0BEYECKON
KyJBTYpBI, pOopMe onucaHust 1 0co00ro MeToa MO3HaHUA JEHCTBUTEIbHOCTH.
dopmupoBaHUE TPEACTABICHUS 00 OCHOBHBIX M3y4aeMbIX MOHATHAX KaK BaXKHEHIINX
MaTEMAaTHYECKUX MOJEISX, O3BOJIAIOIMUX OMMCBIBATh PEAIbHBIEC ITPOLIECCHI.

PazButue ymenuit paboTarb ¢ y4yeOHBIM MaTE€MaTUYECKHMM TEKCTOM, TI'PaMOTHO
BBIp@XaTb CBOM MBICIM C IIPUMEHEHHMEM MAaTE€MaTH4YEeCKOW TEPMHHOJIOTMHM U
CHUMBOJIMKH, TIPOBOJHUTDH KIACCU(PHUKAINIO, JTOTHYeCKOe 000CHOBAaHHE U JOKA3aTeIbCTBA
MaTEMAaTHYECKUX YTBEP)KICHHUM, OLICHUBATD JIOTHYECKYIO NTPAaBUIBHOCTD PACCYKICHUM,
pacrno3HaBaTh JIOTHYECKH HEKOPPEKTHBIE PACCYKICHUS.

dopMHUpOBaHUE  TMPEIACTAaBIEHUW O  cucTeMe  (YHKIMOHAIBHBIX  TOHSTHH,
(YHKIMOHATIBLHOM  SI3bIKE M CHMBOJIMKE; DPa3BUTHE YMEHHUS  HUCIIOJIb30BaTh
(YHKIMOHAIBHO — TIpaUyecKkue MPeACTABICHMsI IS PELICHHUs  Pa3IMYHBIX
MaTeMaTUUYECKUX 3ajjad, B TOM YHUCJIE: PEILICHUS] YPAaBHEHUI U HEPABEHCTB, HAX0XKICHUS
HauOOJIBIIEr0 M HAaWMEHBIIEr0 3HAYEHUH, [UIsl ONUCAaHMS M aHalIu3a PeaJIbHBIX
3aBUCUMOCTEHN U IIPOCTEUIINX MAPAMETPUYECKUX UCCIICTOBAHUMN.

OBnajgeHne CUMBOJIBHBIM SI3bIKOM alreOpbl, MpUeMaMH BBITOJHEHHS TOXIECTBEHHBIX
npeoOpa3oBaHUil BBIpaKEHUH, pEIIEHUS JMHEHHBIX YpaBHEHHM M CHCTEM JIMHEHHBIX
YPaBHEHHH, a TAaKXKE YPaBHEHWH, PEIICHUE KOTOPBIX CBOAMTCA K Pa3JIOKEHUIO HaA
MHOKUTENIM;  pa3BUTHE YMEHUH  MOJEIMPOBaTH  pealbHbIE CHUTyallud  Ha
MaTEMAaTHYECKOM SI3BIKE, COCTAaBJIATh YPABHEHMS II0 YCIOBHMIO 3aJadd, MCCIEIOBATH
IIOCTPOCHHBIE MOJIEIM M HMHTEPIPETUPOBATh  pe3ynbrar. Pas3Buthe  yMeHui
MCIIOJIb30BaTh UACK KOOPAMHAT Ha IUIOCKOCTH Ul PEIICHUs YPaBHEHHH, HEPABEHCTB,
CUCTEM.

OBnajgeHue OCHOBHBIMM CHOCOOAaMM MPEICTABICHMS W aHalIM3a CTATUCTHYECKUX
JNaHHBIX; (HOpPMUPOBAHHME MPEACTABICHUA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
peabHOM MHpE U CIOoco0ax MX M3Y4EHHUs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJEISX.
PazButue ymeHuss wu3Biekarb HHGOpPMAIMIO, MPEJICTABICHHYI0 B TaOmuIax, Ha
auarpamMmax, rpadukax, ONMChIBaTb M aHAJIW3MPOBAaTh 4YHCJIOBBIE JJaHHBIE,
UCIIOJIb30BaTh IIOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKpYXalOIIMX SBJICHUH IIpU
MIPUHSITUU PEIICHUMN.

Pa3BuTne yMeHull NpUMEHATHh U3yYEHHBIE IOHATHS JUIS PELIEHUS 3a7a4 IPaKTUYECKOIO
COJIEPKaHUs U 3a7]a4 CMEXXHBIX TUCLUIUINH.




2. O0mas xapakTepucTuKa yueOHOro nmpeamera

Maremarnueckoe 00pa3oBaHWE B OCHOBHOM IIIKOJIE CKJIQJBIBACTCS M3 CICAYIOIINX
COJICPXKATEIbHBIX ~ KOMIIOHCHTOB:  apugmemuka, anzeopa, 2eomempus, 3IJ1eMeHMbl
KOMOUHAmMOpUKU u meopuu 6epoAmHocmell, cmamucmuku u Jaozuku. B cBoeit
COBOKYITHOCTH OHHU OTPaXarOT OOTaThlii ONBIT OOy4YeHHs MaTeMaTHKE B HaIIeH CcTpaHe,
YUUTHIBAIOT COBPEMEHHBIC TCHJIICHIIMU OTCUECTBEHHOW M 3apyOEKHOUW IIKOIBI U TO3BOJSIOT
peayn30BaTh MOCTABICHHBIC TEpe]] IIKOJIbHBIM 00pa3oBaHUEM IIeNd. DTH COJep)KaTeIbHbIC
KOMIIOHEHTHI, Pa3BUBAsCh Ha MPOTSHKEHUM BCEX JIET OOYYCHHs, €CTECTBEHHBIM O0pa3oM
MEPETIETAIOTCS ¥ B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apugmemura mnpu3BaHa CHOCOOCTBOBATH MPUOOPETCHHUIO TMPAKTHUYECCKUX HABBIKOB,
HEOOXOMMBIX Uil MpaKTHUeCKoW ku3HU. OHa CIYXUT 0a30d I MadbHEUIIEro M3y4eHHs
MaTEeMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS
aJITOpUTMaMHU.

Anceopa nanenena Ha GOpMUPOBAHUE MATEMATHUECKOTO armapara JijIsl pemeHus 3a1a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, OKpYXKaIOMelH pealbHOCTH. SI3BIK  anreOpsI
MOJAYEPKUBACT 3HAYECHUE MATEMATUKH KaK SI3bIKa TMOCTPOEHUS MAaTEeMAaTHYECKUX MOJENeH,
MPOIIECCOB U SIBJICHUW peanbHOro mupa. OQHOW M3 OCHOBHBIX 3a/lad W3YYCHUS aIreOphI
SIBIISICTCS. PAa3BUTHE QJITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YAaCTHOCTH, IS
OCBOCHHMSI Kypca WHGOPMATHKH, OBJIAJICHUS HaBbIKAMH JACAYKTHBHBIX PACCYXKICHHUH.
[IpeoOpa3zoBanre CHMBOJUYECKUX (OPM BHOCSAT CBOW CIeNU(PUUYSCKUN BKJIAJ B Pa3BUTHE
BOOOpaXe€HHUs, CIMOCOOHOCTEH K MareMaTH4ecKoMy TBopuecTBY. JIpyrod BakHOW 3amadeit
W3Y4YEHUS areOphl SIBISETCS TOJYyUYCHHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUN O QYHKIIUSX KaK
Ba)XHEHIIEH MaTeMaTU4YeCKOW MOJENU IJs OMHCAHWS UM HUCCICIOBaHHUS Pa3HOOOpa3HBIX
MPOIECCOB, A1 (POPMUPOBAHUS y yUAIIUXCS MPEACTABICHUN O POJIM MATEMAaTUKH B Pa3BUTHH
LIMBWJIA3AIUU U KYJIbTYPHI.

dnemenmul 102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U MeEOPpUU 6eposmHocHell
CTAHOBUTCS O0S3aTEIIbHBIM KOMIIOHEHTOM IIKOJBHOTO OOpa30BaHUs, YCHJIMBAIOUIUM €0
MPUKIATHOE W TMPAKTHYECKOE 3HaueHWEe. DTOT MaTepuall HEOOXOIUM, MPEXKIE BCEro, IS
dbopmupoBanus GHYHKIMOHATBLHON TPAaMOTHOCTH — YMEHUW BOCIIPUHHUMATHh M aHAJIM3UPOBATH
nH(pOpMaIKIo, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHX pEaJIbHBIX 3aBUCUMOCTEH, NPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
N3ydeHnne OCHOB KOMOWHATOPHKH TIO3BOJIUT YyYaIIEMYCSl OCYIIECTBISATH PACCMOTPEHHE
ClIy4aeB, mepedop U MOJACYET 4YWcia BAPUAHTOB, B TOM YHCIE B MPOCTEUIIUX MPUKIATHBIX
3ajJa4dax.

[Ipy M3y4eHHH CTATHCTHUKU W TEOPUU BEPOSTHOCTEH 0OOTaIaroTCs MPEACTaBICHUS O
COBPEMEHHOUN KapTHHE MHpa M METOAaX €ro MCCiIeNOoBaHUs, (HOPMHUPYETCS MOHUMAHHUS POJIH
CTATUCTUKH KAaK MCTOYHUKA COIMAIBHO 3HAYMMOW WH(OpPMAIMK M 3aKJIaJIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILICHHUS.

MaremMaTHKa SIBJISIETCSI OJJHUM W3 ONOPHBIX MPEIMETOB OCHOBHOH IIKOIbI. OBlaneHue
YYAIIUMHCS CUCTEMON MAaTeMaTHYeCKUX 3HAHWK W YMEHUH HEOOXOIMMO B TIOBCEIHEBHOM
KHU3HHU, JUISI M3YYEHUS CMEXKHBIX IUCLUUIUIMH W TPOAOIDKeHHs oOpa3oBaHus. B mepByto
o4epenb 3TO OTHOCHUTCS K IPEIMETaM €CTECTBEHHOHAYYHOTO IUKJIA, B YAaCTHOCTH K (DU3HKE.
Pa3BuTue 7OrMUECKOro MBIIUICHHUS Yydalluxcs npu oOydeHun anredpe B 7— 9 kiaccax
CIIOCOOCTBYET YCBOCHHIO ITPEMETOB I'YMaHUTApHOTO NUKia. [IpakTiHueckne yMeHHS U HaBBIKH
apru(METHUECKOro XapakTepa HeOOXOAUMBI I TPYIOBOH U MPOQEeCcCHOHATBHOIN MOATOTOBKU
IIKOJIEHUKOB.



Pa3BuThe y ywammxcsi IpaBWJIbHBIX HPEICTaBICHUNA O CYIIHOCTH M MPOUCXOKICHUHU
MaTeMaTHYECKUX aOCTpaKIMii, O COOTHOIICHWH pPEaThbHOIO0 W HACATHHOrO, O XapakKTepe
OTpaXEHUS MAaTEeMaTUYECKOM HAyKOW SBJICHUWA W TPOIECCOB PEATbHOIO0 MHpA, O MECTE
MaTE€MaTHUKH B CUCTEME HayK U POJIM MATEMAaTHUYE€CKOTO MOJCIUPOBAHUS B HAYYHOM MMO3HAHUU
U B IPaKTUKE cOcoOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YYAIIMXCS, a TaKxKe
(GOpPMUPOBAHHUIO KAYECTB MBIILIICHUS, HEOOXOMWMBIX IS aJanTallii B COBPEMEHHOM
nH(pOpMAITMOHHOM OOIIIECTRE.

Tpebys OT y4yammxcsi yMCTBEHHBIX M BOJIEBBIX YCHIIWH, KOHIICHTpPAIlMM BHUMAaHWS,
AKTUBHOCTH BOOOpa)XE€HHUS, MaTeMaTHKa pa3BHUBAeT HPABCTBEHHbIE YEPThl JMYHOCTH
(HaCTOMYMBOCTh, IENEYCTPEMIIEHHOCTh, TBOPYECKYID AaKTUBHOCTh, CaMOCTOSTEILHOCTD,
OTBETCTBEHHOCTb, TPYAOJIO0ME, IUCHUIUIMHY M KPUTUYHOCTH MBIIUICHUSI) W YMEHHE
apryMEHTUPOBAHO OTCTaWBAaTh CBOM B3TJISIBI M YOSKIICHHUS, a TAKXKE CIOCOOHOCTh MIPUHUMATH
caMoCTOsITeNIbHbIE pelieHus. PerieHre TeKCTOBBIX 3a/lad Ha BCEX 3Tamax ydeOHOro mporecca
Pa3BUBAIOT TBOPUYECKUE CITIOCOOHOCTHU IIKOJIBHUKOB.

W3ydyenue matemaTuku B 7-9 kiaccax mo3BoiiseT (OPMUPOBATH YMEHHSI U HABBIKU
YMCTBEHHOT'O TpyJAa: IUJJAaHUPOBAHUWE CBOEH pabOThl, MOMUCK pAIMOHAIBHBIX TyTed eé
BBIMIOJTHEHUS, KPUTHUYECKYIO OLEHKY pe3ylbTaToB. B mporecce wH3ydyeHUS MaTeMaTHUKH
IIKOJIbHUKHA Yy4YaTCs HW3JIaraTh CBOM MBICIU SICHO M HMCYEPIIBIBAIOIIE, JIAKOHUYHO U EMKO,
NpUOOPETAIOT HABBIKM YETKOTrO, aKKypaTHOTO M T'PaMOTHOIO BBIIIOJIHEHHS MaTeMaTUYEeCKUX
3aIucei.

Baxnerinen 3agayeil NIKOJBHOTO Kypca MaTeMaTUKHU SBJISIETCA PAa3BUTHE JIOTUYECKOTO
MBIIUTCHHUST ydanmxcs. CamMu OOBEKTHl MATEeMAaTUYECKUX YMO3AKIIOUCHHH M TpaBWiIa UX
KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YyMEHUN OOOCHOBBIBATH M JIOKa3bIBaTh
CYXKJIEHUSI, TIPUBOJIUTh YETKUE OIPEACIICHUS], PA3BUBAIOT JIOTUYECKYI0 MHTYHUIUIO, KPAaTKO U
HarJsiTHO PACKPBIBAIOT MEXaHW3M JIOTUYECKMX TMOCTPOCHHMH U ydaT HUX MPUMEHEHHIO.
[TokaspiBass BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (OpMHpYS TOHUMaHUE KpacoThl U
U3SIIECTBA MaTEeMaTHUECKUX pAacCyXJIEHUH, MaTeMaTHKa BHOCUT 3HAYUTENbHBIM BKJIaa B
ACTETUYECKOE BOCIIUTAHUE YHALUXCSL.

3. MecTo MaTeMAaTHKHU B Y4eOHOM IIaHE OCHOBHOM HIKOJIBI

CootBeTcTBeHHO AelicTBytonieMy B OY yuebHOMY iiaHy pabouasi mporpamma mo anreope
npeaycMaTpuBaeT CIEAYIONMI BapHaHT OpraHW3allMK Ipolecca OO0y4eHHs B 7-X Kiaccax:
0a30BbIil ypoBeHb 00yucHHs B 00beme 102 vaca (B Henmenro — 3 vaca), B 8-X kimaccax: 0a30BbIi
ypoBeHb 00yuenust B oobeme 102 vaca, (B Hememo — 3 yaca), B 9-X kiaccax: 6a30BbIi ypOBEHb
oOyuenust B oobeme 102 gaca, (B Hemenro — 3 vaca).

Kiaccsl Anrebpa KonunuectBo yacos B Henemo | KonuuectBo 4acoB B
rof

7 Anrebpa 3 102

8 Anrebpa 3 102

9 Anrebpa 3 102

NTOI'O: 306

4. JIM4HOCTHBIE, MeTanpeIMeTHbIe H MPeIMeTHbIEe Pe3yJbTaThbl 0CBOEHHS Y4eOHOr0
npeaMera

K koHiy m3yueHuss Kypca aiareOpbl B OCHOBHOW miKolie OynmeT obecriedeHa TOTOBHOCTh
yuammxcs K JaipHedneMy o0pa3oBaHUIO, JOCTUTHYT HEOOXOIUMBIM ypOBEHb HX
MaTEeMaTHYECKOTO Pa3BUTHS:

- OCO3HaHHWE BO3MOXKHOCTEH M POIU MATEMATHKU B TO3HAHUM M OIMCAHUU DPEaTbHBIX
CUTyallMid OKPYXAIOIIETO MHpa, TMOHUMAaHWE MAaTEMaTHKH KaK YacTH OOIIeYeIOBEYeCKOM
KYJIBTYPBHI;




- OCO3HAHHUE TOr0, KaK MaTEeMaTHYECKH OIpeleieHHbIe (DYHKIMU OMHCHIBAIOT pPEabHBIE
MPOLIECCHI U 3aBUCHMOCTH, YMEHHUE MTPUBOJIUTH TIPUMEPDI;
- YMEHHE MOJICTTUPOBATh pPeajbHbIE CUTYAIUU;
- IOHMMAaHHE TOTO, KaK MOTPEOHOCTH MPAKTHUECKON NEeSTEIbHOCTH YellOBEKa MPUBEIH K
pacIIMPEHUIO IOHATHS YHUCIIA;
- TMOHUMAaHHE TOTO, KaK HCIOJB3YIOTCS MaTeMaTHueckue (OpMysbl, ypaBHEHUS U
HEPABEHCTBA; YMEHUE MPUBOAUTH MIPUMEPHI MX MPUMEHEHUS ISl PEIICHUS MaTEMaTHUYECKUX H
MPAKTUYECKHX 3a7a4;
- CHOCOOHOCTh TIOHMMAaTh CYIIECTBO TIOHATHUS MAaTEMAaTHYECKOTO JI0Ka3aTelIhCTBa,
ITOPUTMA ICUCTBUS, TPUBOJUTH UX TIPUMEPHL;
- CIIOCOOHOCTH MPOBOJAWTH MATEeMAaTHYECKOE HCCIICIOBAaHWE, aHAJIM3UPOBaTh, 0000IIATH,
JIeJIaTh BBIBOIBL;
- NMPUMEHEHHE YHUBEPCAIBHBIX YYEOHBIX ACHCTBUU (aHanmW3, cpaBHEHHE, O0OOIICHHE,
KJacCUpUKalusa) s YINOPSIOYMBAHUS, YCTAHOBJICHHS 3aKOHOMEPHOCTEH Ha OCHOBE
MaTeMaTHYeCKuX (PaKkToB;
- OCO3HAHHME BEPOSITHOCTHOTO XapaKTepa MHOTHX 3aKOHOMEPHOCTEH OKPYKAaIOIIEro MUPA;
MOHMMAaHNUE CTATHCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;
- OCYIIECTBJIICHHWE TIOMCKAa HeoOXonuMoW HHPOpMauuu B y4eOHOW U CHpPaBOYHOU
nuteparype u B UHTepHeTe;
- OCYILIECTBJICHHE TMPOBEPKH XOJla pEIICHUS U OLEHKH pe3yibTaTa BBIIOJHEHUS
MaTeMaTU4YeCKOT0 3ajaHusl, OOHApYKEHUE U UCIIPABJIEHNE OIINOOK.
N3ydyenne mareMaTWKy B OCHOBHOW IIKOJIE Nae€T BO3MOXXKHOCTh OOYYAIOIIUMCS JTOCTHYb
CIIEYIOIINX PE3YyIbTaTOB Pa3BUTHSL:
1) 6 ruunocmuom HanpagneHuu:
® yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOU MBICIM B YCTHOW M MUCHBMEHHOW peuw,
MOHMMATh CMBICI TOCTaBJIEHHOW 3aJjaud, BBICTPAWBATh APTyMEHTAIUIO, MPUBOAUTH
MPUMEPBI U KOHTPIIPUMEDHI;

® KpPUTUYHOCTH  MBIIIJICHHUS, YMEHHE pAaclo3HaBaTh JIOTMYECKH  HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

® [IpeACTaBlIEHUE O MaTeMaTHYECKOW Hayke KaK cdepe 4elOBEeUEeCKOW NeATeNbHOCTH, 00
JTanax ee pa3BUTH, O €€ 3HAYUMOCTH IS Pa3BUTHUS LIUBUIIM3AIINH;

® KPEaTHMBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOJYUBOCTh, AKTHBHOCTb TpPHU PEIICHUU
MaTeMaTHYECKUX 3a71a4;

e yMEHHE KOHTPOJHMpPOBaTh IMpPOLECC U  pe3ylbTaT Yy4yeOHOM MaTeMaTH4ecKoil
NEeSITEIbHOCTH;

® CHOCOOHOCTh K OSMOIIMOHAJIHLHOMY BOCIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajad,
pELLIEHNH, PACCYKICHUI;

2) B MemanpeomemHom HanpagIeHuu:

e [IepBOHAYaJIbHbIE TMPEJCTAaBIEHUS 00 HIeIX M O MEeToJaX MaTeMaTUKH Kak
YHUBEPCAIBHOM SI3bIKE HAayKH W TEXHUKH, CPEICTBE MOJICIMPOBAHUS SBICHUN H
IIPOLIECCOB;

e yMEHHUE BUJETh MAaTEMAaTUYECKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHON CUTYallld B IPYTHX
JUCLUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

® YyMEHHE HAaxOIUTh B PAa3IMYHbIX HCTOYHHKAX HWHGPOpPMAIUIO, HEOOXOAUMYIO ISt
pellIeHrs MaTeMaTHYecKuX MpodieM, IPeACTaBIsSITh ee B MOHATHOU GopMme, MPUHUMATh
pellieHHe B YCIOBUSAX HEMOJNHONW W W30BITOYHOW, TOYHOW M BEPOSITHOCTHOU
nH(popManuu;



yYMEHHUE MMOHUMATh U MCIIOJIB30BaTh MAaTEMaTHUECKUE CPEICTBA HATIIATHOCTH (TpaduKw,
aUarpaMmbl, TaONMUIBI, CXEMbl W JIp.) JUIS WUIIOCTPAlMW, WHTEPIPETALNH,
apryMeHTallUH;

YMEHUE BBIBUTATh TUIIOTE3bI IPH PEIICHUN YIeOHBIX 3a/1a4, TOHUMATh HEOOXOAMMOCTh
WX MPOBEPKH;

YMEHUE TPUMEHSITh WHIYKTUBHBIC W JIEAYKTUBHBIC CIOCOOBI pacCyXICHHH, BHICThH
pa3IMYHbIE CTPATErHU PEUICHUS 3a/ay;

NMOHUMAHHUC CYHMIHOCTH QJITOPUTMUUYCCKUX Hpe,Z[HI/IC&HI/Iﬁ U YMCHUC I[eﬁCTBOBaTB B
COOTBCTCTBUHU C MPCATIOKCHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTaBUTh I€JIM, BBHIOMpATh M CO3/1aBaTh aJTOPUTMBI IS
perieHust yueOHbIX MaTEeMAaTHUYECKUX MPoOIIeM;

YMCHHUC IUIAHUPOBATHL W OCYHICCTBIIATH ACATCIBbHOCTL, HAIPABJICHHYIO Ha PCIICHHC
3a/1a4 UCCIEeI0BATEILCKOTO XapaKTepa;

3) 6 npeomemuoM HANPAGIEHUU:
OBJIaJicHHEe 0a30BbIM MOHATHMHBIM ammapaToM IO OCHOBHBIM pa3zfefiaM COJep)KaHUf,
npencTaBieHre 00 OCHOBHBIX M3y4aeMbIX MOHATHUSX (YMCI0, TeoMeTpudeckas Gpurypa,
ypaBHEeHHE, (QYHKIUS, BEPOSTHOCTh) KAaK BAXKHEHIIMX MATEeMAaTUYECKUX MOJICISX,
MO3BOJIAIONIMX OMUCHIBATH U U3Yy4aTh PeabHbIEC MIPOLIECCHI U SBJICHMUS;
yMeHHe paboTaTh C MaTeMaTHYeCKUM TEKCTOM (aHAIM3HpPOBaTh, H3BJICKATh
HE0OXO0MMYI0 HH(OPMAITHIO), TPAMOTHO MPUMEHSITh MAaTEMAaTUYECKYIO TEPMHHOJIOTHIO
¥ CUMBOJIUKY, UCIIOJIb30BAaTh Pa3JINYHbIC SI3bIKM MATEMAaTHKH;
YMEHHE MPOBOAMUTH KIAacCU(PUKALNUU, JIOTUYECKHE OOOCHOBaHUS, [0Ka3aTelbCTBa
MaTeMaTUYECKUX YTBEPKICHUM;
YMEHHE Pacro3HaBaTh BUbI MATEMAaTUYECKUX YTBEPKICHHI (aKCHOMBI, ONpEIeICHHS,
TEOPEMBI U Jp.), IPSMbIC U 0OPATHBIE TEOPEMBI;
pa3BUTHE TPEACTABIECHUII O YHWCIE M YHCIOBBIX CHCTEMax OT HaTypalbHBIX 0
NEHCTBUTENbHBIX ~ YWCEN,  OBJAJCHME  HAaBbIKAMU  YCTHBIX,  IHUCbMEHHBIX,
WHCTPYMEHTAILHBIX BBIYMCIICHHIA,
OBJIaJICHUE CUMBOJIBHBIM $I3BIKOM aireOpbl, MPHEMaMU BBIMOIHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHU  PAIlMOHAIBHBIX  BBIPAKECHHM, PEIICHHS YpaBHEHUH, CHCTEM
ypaBHEHUIA, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE HCIIOIH30BATh HICI0 KOOPIUHAT
Ha TUIOCKOCTH Ui HWHTEpIpEeTallid YpaBHEHUW, HEPaBEHCTB, CHCTEM, YMEHHE
NPUMEHSTh anreOpandeckue mpeoOpa3oBaHus, anmapaT ypaBHEHUH W HEPABEHCTB IS
pelIeHns 3a/1a4 U3 pa3InYHbIX pa3/eNioB Kypca;
OBJIAJICHUE CHCTEMOH ()YHKIIMOHATNBHBIX MOHSTUN, (YHKIUOHANBHBIM SI3BIKOM H
CUMBOJIMKOW, YMEHHE Ha OCHOBE (YHKIIMOHATHHO-TpPAQUIECKUX TNPEICTABICHUN
OIKCHIBATh M AaHAJTU3UPOBATH PEATIbHBIE 3aBUCUMOCTH;
OBJIAJICHUE OCHOBHBIMH CIIOCOOAMH TPEJICTaBICHHUS W aHalu3a CTaTUCTUYECKHUX
JMAHHBIX; HAIMYUE TPEICTABICHUNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B peaTbHOM
MUPE U 0 Pa3INYHbIX CIIOCOOAX UX U3YUYEHHUSI, O BEPOSITHOCTHBIX MOJIEISIX;
OBJIAJICHUE TEOMETPUUYECKUM SI3BIKOM, YMEHHUE HCIIOJIb30BaTh €ro JUisl OIHMCAHUs
IPEIMETOB OKPYXAIOIIET0 MHUpPA, Pa3BUTHE NIPOCTPAHCTBEHHBIX MPEACTABICHUN U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB T€OMETPUIECKIX ITOCTPOCHHIA;
YCBOGHHE CUCTEMATHUYECKHX 3HAHUU O IUIOCKUX (UTYypax U UX CBOMCTBAxX, a TaKKe Ha
HarJsiJHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHE MPUMEHAThH
CUCTEeMAaTUUYECKUE 3HAHUS O HUX JIJISl PEUICHHS] TEOMETPUYECKHUX U MPAKTUYSCKUX 3a/1a4;
YMEHHSI U3MEPATH JIMHBI OTPE3KOB, BEIUYHMHBI YIJIOB, HCIOJIb30BAaTh (OPMYIIbI IS
HAXO0XJICHUS TEPUMETPOB, IIoLael 1 00bEMOB FreOMETPUUECKUX UTYD;
YMEHHE TPHUMEHSTh W3YYCHHBIC TMOHSTHUS, PE3YJIbTAThl, METOABI JJSl pPEUICHHs 3a1ad
MPAKTUYECKOTO XapakTepa M 3a/ad U3 CMEXHBIX IUCIUIUIMH C HCIOJIb30BaHUEM TIpU
HEO0OXOIMMOCTH CIIPABOYHBIX MaTEPHANIOB, KAIbKYJISATOPA, KOMIIbIOTEPA.



5. ConepxaHue y4eOHOro nmpeamera
YuciioBast TUHUA

HarypanbHble, panuvoHandbHble, UWpPpPALMOHATIBHBIE W  JCHCTBUTEIbHBIE YHUCIA.
N3o00pakeHne 4yucen Ha YHUCIOBON MpsMoi. UMCIOBBIE MPOMEKYTKU: aHATUTHYCCKAs U
reOMeTpHYECKasi MOJISIH TPOMEKYTKOB, 0003HaueHue, Ha3BaHue. [IpuHaaIeKHOCTh YUCIIa
YUCJIOBOMY HPOMEXYTKY. UMCIIOBBIE BBIPAXKEHHUs, 3HAYEHUSI YUCIOBBIX BBIPAKECHUM.
OueHka HMppalMOHAIBHBIX YHUCEN. 3aliCh PalMOHAIBHOTO YHUCIAa B BUJE KOHEYHOU M
OCCKOHEYHOW TEePUOAMUECKON ApOoOHU. 3anmuch KOHEYHOM W OCCKOHEUYHOW MEPHOIUYCCKOMN
npobu B BuAE OOBIKHOBeHHOW. CpaBHEHHME YHWCEN, CBOWCTBAa YHCIIOBBIX HEPABEHCTB.
MHoecTBa 1 nogmMHoxecTBa. [lepeceuenne n 00beTMHEHNE MHOXKECTB.

Apudmernueckue ACWCTBUS HA MHOXECTBE JEHCTBHUTENbHBIX 4Hcend. [loHsTue
KBaJIPaTHOTO U KyOMYECKOTo KOpPHS U KOpHS N-OM CTENeHW U3 HEOTPULATEIILHOTO YHCIIA.
Bo3Benenune AeiicTBUTEIBHBIX YMCEN B CTENEHB, U3BJICUECHUE KBAJAPATHOTO U KyOMUECKOTO
KOPHSI U3 HEOTpHULaTeNbHOr0 uncia. OcBOOOXKIEHHE OT HPPALMOHATILHOCTH B 3HAMEHATeNe
npobu. Moxyne aeiictButenbHoro yucna. [Ipubmkennsie Berunciaenus. [pubnmxenune c
n30bITKOM, ¢ HemocTtarkoMm. OreHka TpuOIKEeHUs. AOCOTIOTHAasT W OTHOCHTEJIbHAs
MOTPEeIHOCTh NpuOmmKeHusi. CTaHIapTHRIA BUJA 4YMCIA, €r0 MOPSAOK, apudMeTHdecKue
JICHCTBHSI C YMCIAMU CTaHAAPTHOTO BUAA.

DOYHKIUOHAJIBHO-TPa(HYECKas JTHHUA

Koopnunatnas mnpsimas. KoopauHatHass T1I0CKOCTh. PacmosioxkeHue ToYeK Ha
KOOpPJMHATHOM TUIOCKOCTH. AOcicca Touku, opauHaTa Touku. Ock abcuuce, OCh OpAMHAT.
CuMMeTpHsi TOYEK, PACHOJIOKEHHBIX HAa KOOPJAWHATHOM IUIOCKOCTH, OTHOCHUTEIBHO OCEH
KOOPJMHAT U Hayajia KOOpAUHAT. Y paBHEHUS MPSIMBIX, TapAJLJIEIbHBIX OCSIM KOOP/IMHAT.

. k
JIuneiinas ¢ynxims, yHkms y = x2,y = —x2, y = kx%,y =x,y = ~y=lxl,y=
ax?® + bx + ¢, ux cpoiictBa M rpaduku. CTeneHHble (YHKIMH C LIEIbIM MOKA3aTEIeM.

®ynkims y = Vx. IlapamienbHelii HepeHOC TrpadUKOB 3IEMEHTApHBIX (YHKIHH Ha
KOOPJAMHATHOW TIOCKOCTH. OOnacTh ompeneneHuss W 00JacTh 3HAYEHUW (PYHKIUH,
HavMEHbllee M HauOoJbllee 3HA4YCHUS (YHKIMH, MOHOTOHHOCTH, HEMPEPHIBHOCTD,
OTPaHUYEHHOCTb, YETHOCTh, HEUETHOCTb, BBHITYKJIOCTh. I'paduueckoe pelieHne ypaBHeHUH,
HEpaBEHCTB, CUCTEM YpaBHEHUH U HepaBeHCTB. KycouHble (yHKIMH, YTEHUE TPaHUKOB
KYCOYHBIX (yHKIMNA. DYHKIIMOHAIBHAS CHMBOJIMKA. B3amMmHOE pacmoyiokeHue rpadukoB
GbyHKIMI, B TOM 4HCI€ KYCOYHBIX, U MPSAMOM Yy = a, UCCIIEJOBAHHE YMCIa OOMIMX TOYEK
IPU pa3INYHbIX 3HAYCHUSX MapaMeTpa.

I'paduku ypaBHeHUIl: rpaduK JTUHEHHOTO ypaBHEHHS C JABYMs IEPEMEHHBIMH, rpaduk
KBaJpaTHOTO ypaBHEHUs, rpaduk ypaBuenus xy — k = 0 u np.

YucnoBble MOCIENOBATENBHOCTH, CIIOCOOBI 3aJaHMsl YHMCIOBOM IMOCIENI0BATEIbHOCTH,
rpaguk  YUCIOBOM  MOCHEAOBaTEIbHOCTU. ApudMeTudeckass U TeoMeTpudecKas
IPOTPECCUH.

Auredpanyeckasi JUHUSA

Maremarnueckuil s3bIKk. Maremarndeckass MOZCHIb. byKBEHHbIE BBIPaKCHUS, 3HAUCHUS
OYKBEHHBIX BBIPQXEHHUI MIPH PAa3IMYHBIX 3HAYCHHUSIX BXOISAIIMX B HEro OykB. JlomycTumblie
U HEIOIyCTUMBbIe 3HaYeHHs BbIpakeHHH. CTeneHb YUClla C HATypaJbHBIM I1OKa3aTelleM,
CTeMEeHb YHCIAa C HYJIEBbIM U OTpHUIATEIbHBIM MoOKa3aTeneM. CBOWCTBAa CTENEHHU.
OnHOYJICHbI, CTAaHAAPTHBIA BHUJ OJHOWICHA, MOJOOHBIE OJHOWIEHBI, apu(pMETHYECKHUE
JEICTBUS C OIHOYJICHAMU, BO3BEJACHHE OJHOUWICHA B CTENIeHb. MHOTOWIEHBI, CTaHAAPTHBIN
BUJ MHOTOWIEHa, TMpHUBEIEHHE TOJOOHBIX UICHOB MHOTOWIEHa, apu(pMeTHYECKUe
orepanuud ¢ MHOrowieHamu. PasnoxkeHne MHOTOWIEHOB Ha MHOXuUTeNd. DopmyIibl
cokpaieHHoro yMHoeHusl. ToxnectBa. ToxnecTBeHHbIE TPeoOpa3oBaHUsI MHOTOYJICHOB.
Anrebpanyeckue ApoOu. JlomycTumple W HEIONMYCTHMbBIC 3HAYEHUS alreOpanvecKux
npobeit. OcHOBHOE CBOMCTBO anreOpanyeckoit apodu. Cokpamenue npobeii. IlpuBenenue
anreOpanveckux Jpobei K o0meMy 3HaMeHaTeno. ApudMeTHdeckue IeUCTBUS C
anreOpanyeckumu apoosimu. Ctenenpb npobu. [IpeobpaszoBanus anredpandeckux IpoOei.



CreneHb C 1enbIM moka3areneM. [loHsSTHE KBaapaTHOrO KOpPHS M3 HEOTPHULATEIBHOTO
BBIPDAXKEHHUS, €r0 CBOMCTBA. BbpIHECEHME MHOXHWTENS 3a 3HAaK paaukaina. BHeceHue
MHOXKHUTEIS T0]] 3HaK paaukaina. [I[peobpa3oBaHue BhIpaXEHUN, COEPKAIINX KBaJAPaTHBIN
KopeHb. JIuHelHble, KBaJpaTHbIE, pALMOHAIBHBIE W HpPpAlUOHAIbHBIE YpPaBHEHUS,
anreOpanvecKkie ypaBHEHHS, CBOJAMMBIC K KBaJpaTHbIM. JIMHEHHBIC, KBaJpaTHBIE |
pauuoHanabHble HepaBeHCTBA. CHCTEMbl YpaBHEHUHW U HEPABEHCTB. YPaBHEHUS U
HEpPABEHCTBA KaK MATEMAaTHYECKHUE MOJEIU peaibHbIX cuTyaunil. CUCTEMbl YpaBHEHUN U
HEpaBEHCTB KaK MaTeMAaTHUYE€CKUE MOJIETTU PEAIbHBIX CUTYallUM.
JIeMeHThI CTATUCTHKH U KOMOMHATOPUKHU

JlaHHBIE W PSAIBI JAHHBIX. YTIOPSAOYCHHBIC PSIbI JAHHBIX, TAOJIUIBI pacTIpeeIICHUS.
Yacrora pesynbrara, TabaWIa pacupeneieHUss YacTOT, TMPOIEHTHBIE YacTOTHI.
I'pynnupoBka manubix. [Ipocteiinme komOuHaTopHble 3a1aun. OpraHu3oBaHHbIN 1epedop
BapUaHTOB, JepeBO BapuaHToB. KomOMHaTOpHOE MpaBmiio ymMHOXeHHs. KoMOMHATOpHBIE
3a7aud. OCHOBHBIC MOHSATUS MaTEMaTUYECKOM cTaTUCTUKU. [Ipocrelinine BEpOATHOCTHBIE
3a/1auu. JDKCIIEPUMEHTAIbHBIC JAHHBIC U BEPOSTHOCTH COOBITHH.

OcHoBHbIE BU/IbI YUE€OHOI 1eSITeJIbHOCTH

- Urenue dhopmyi, mpaBuj, TEOPEM, 3allMCAHHBIX HA MAaTEMaTHYECKOM SI3bIKE B 3HAKOBO-
cuMBOJIbHOM BHje. IlepeBos crnoBecHBIX (OPMYTUPOBOK MaTEMaTHUECKUX YTBEPKICHUMN
Ha MAaTEMaTUYECKUU A3BIK.

- Onucanue peaJbHBIX CUTYyallMi C TOMOINBI0 MaTEeMaTUYeCKHX MOJenei: (yHKIHM,
YpaBHEHUH, HEPABEHCTB, CUCTEM YPABHECHUN U HEPABEHCTB.

- [ImaHnpoBaHue X0/1a PeIIeHNs 3a4a4 C UCIOJIb30BAaHUEM TPEX ITANOB MAaTEMATUYECKOIO
MozaenupoBaHusa. [IporHo3upoBaHue pe3yinbTaTa pELICHHs, OLICHKAa PEeaTbHOCTH
MOJIy4YEHHOT'O OTBETA.

- Y3HaBaHMe, TOCTPOCHUE U ONHMCAHUE IpaUIeCKUX MOJENEH 3JIeMEHTapHBIX (YHKIUH,
n3ydaemMbix B 7 — 9 knaccax. [IpumeHneHne rpadudeckoro MeToaa pernieHus ypaBHCHHH,
HEPaBEHCTB, CUCTEM YPaBHEHHUM.

- CocraBieHHe aaropuTMa IOCTPOCHMsI rpaduKa, peHIeHHs] YpaBHEHHs, HEpaBEHCTBA,
CUCTEM YPaBHEHHI WJIM HEPABEHCTB, BBITIOJIIHEHUS AIreOpanvdeckux mpeoodpa3oBaHu.

- BrimonHenue anredpanyeckux mpeoOpa3oOBaHUM, MOIIATOBBI KOHTPOJIh MPABUILHOCTH H
MOJTHOTHI BRITIOJTHEHUS aITOpUTMA Ipeodpa3oBaHUsI.

- Ilouck, oOHapykeHUE M YCTpaHCHHE ONIMOOK apu(PMETHUECKOTO, aIreOpandecKkoro u
JIOTUYECKOT0 XapakrTepa.

- CpaBHEHHE pa3HBIX CIOCOOOB BBIYHMCIICHHH, MPeoOpa3oBaHUM, PEIICHHUH 3a7ad, BHIOOD
ONTHMAJILHOTO CIIOCO0a.

- Ocy1iecTBIeHUE HCCIIEN0BATEIbCKON AEITeIbHOCTU: HAOMIOICHNE, aHAlIU3, BBISBICHUE
3aKOHOMEPHOCTH, BBIJIBUKCHHE THIIOTE3bI, I0KA3aTeIhCTBO, 0000IIEHNE pe3ylibTaTa.

- BeiBox hopmyi, 10Ka3aTeIbLCTBO CBOMCTB, (hOPMYITUPOBAHUE YTBEPIKICHU.

- Coop, ananmz, 06001IeHNE U MPEACTABICHUE CTATUCTUICCKUX JAaHHBIX.

- [Touck nHbOpMaIK B y4eOHOM U CTIpaBOYHOM TuTepaType u B lHTepHeTe.

Coaepixkanue Kypca «Aaredpa-/»

Coneprkanue Kypca XapakTepucTrkKa Bua0B | [lmanupyembie  pe3ynbTaThl
JESTEIIbHOCTH 00y4YeHHs
MaremaTu4eckui si3bIK. | [TocTaHOBKa 1enu ¥ 3a7a4 Ha | YMeHHe COCTaBJIATh
MaremaTuyeckas Moae/ib KaKJIOM YpOKe. | YMCIIOBBIE M OyKBEHHBIC
Yucnoseie u anredpanveckue | [ImanupoBanue y4eOHOH | BBIpaKCHHUS, 3alMChIBATh
BbIpakeHMs.  UYTO  Takoe | JeATEeIbHOCTM Ha YPOKE U | MaTeMaTH4YEeCKHUE  CBOMCTBA,
MaTeMaTHueckuid  s3bIKk | | noma. [loaBeneHue urora Ha | MmpaBuUia, bopMyIbI Ha
MaTeMaruyeckas MOJIEJb. | YPOKE: YTO HOBOTO Yy3HaJH, | MATEMaTUYECKOM SI3BIKE;
JluneitHoe  ypaBHEHHE C | UeMy HAYUYWJIHUCh. | OCYLIECTBIISTh YHCIIOBBIE
OJIHOU nepeMeHHoM. | CaMOKOHTpOJIb. IIOJICTAHOBKH B
JluneitHoe  ypaBHeHue C | Beiuncienue 3HAUYCHHH | aireOpandecKue BBIPAKCHHS




OIHOW  IIEPEMEHHOM  KakK | YUCJIOBBIX BBIp@KEHUH, | 1  (HOpMyTaBl W  BBINOIHATH
MaTeMaruyeckas MOZECJIb | IPUMEHEHUE  CBOMCTB M | COOTBETCTBYIOLIUE
peanbHOI CUTYyalMH. | IPaBUII apu(MeTHYeCKuX | BBIYUCICHUS; BBIpAXKaTh U3
KoopaunaTtHas npsimasi. JEUCTBHM, BBIOOp | GOPMYIIBI OAHY NEPEMEHHYIO
palrOHaIBHBIX CIocoOOB | yepe3  JOpyrue;  HaxoJIuTh
BBIYHCIICHUM. o0nacThb JOMYCTUMBIX
Urenue BBIPAXKEHHI, | 3HAUYEHU  TMEPEMEHHBIX B
dbopmy, MPaBUJI, | BBIPAXKCHUHU. YMeHue
3aMMCaHHbIX Ha | paclio3HaBaTb M pelIaTh
MaTeMaTUu4eCKOM SI3bIKE, | IMHEWHbIE  ypaBHEHUs U
epeBos CJIIOBECHBIX | YPABHEHHUs, CBOJSIIMECS K
bopMyIUPOBOK Ha | HUM;  pellaTb  TEKCTOBBIC
MaTeMaTH4eCKUi S3bIK. | 3a7a4U anredpanyeckum
Hcnonb30BaHNE CHMBOJIMKHU | METOJOM: OMUCHIBATh
JUISL 3alIACH MAaTEMATHYECKHUX | PEaJIbHYI0 CHUTYallUI0 B BUJE
YTBEPKICHUM. MaTeMaTUYeCKO MoJenu -—
Paboma 6 nape u epynne. | TMHENHOTO YpaBHEHUS,
Yuacmue 6 oenoeoti uepe. peuarhb MOJIY4eHHOE
Onncanue peanbHBIX | ypaBHEHHE u
CUTyaluin C MOMOIIIBIO | UHTEPIIPETUPOBATH PE3YIIbTAT.
MaTeMaTUYeCKHX  MOJeNeH. | YMeHue n3o0paxaTh uucia u
[InanupoBanue XO0J/la | YACIIOBbIE TMPOMEXYTKH Ha
peleHus 3a1a4 C | KOOpIMHATHOM MPSIMOM,
UCIIOJIb30BAaHUEM TpEX | ONMPENeNsITh MPUHAICHKHOCTh
3TaIoB MaTe€MaTUYeCKOro | TOUKM JAHHOMY YHCIOBOMY
MOJIETTMPOBaHUS. IIPOMEKYTKY.
[Iporno3zupoBanue YV
pe3ysbTara peleHus, OleHKa | Y MeHue CTaBUTH e,
peanbHOCTH MOJIyYEHHOTO | IIJIaHUPOBATH CBOIO
OTBETA. JeATEIbHOCTh, OCYILIECTBIATH
[IpumMeHeHne anropuTma IpU | CAMOKOHTPOJIb U CAMOOLICHKY.
pelesun JIMHEHHOro | YMeHue HaXo0JUTh
ypaBHEHUS. nH(popMmaIro B y4eOHUKE IO
N3o6pakenue YUCEN U | 3aJaHHOM  TeMe.  YMeEHue
YUCJIOBBIX IMPOMEXYTKOB HA | BECTH JUAJoT, yMEHUue
YUCIIOBOM MPAMO. CIyllaTb, apryMEHTHPOBAHO
Yrenue yueOHUKa, | BBICKa3bIBaTh CBOU CYXICHHUS.
u3BledeHrne HHpoOpManuu B | YMEHHE B3aUMOJICHCTBOBATH
COOTBETCTBUM C TEMOH ypOKa | C TOBapHUIAMH II0 KJaccy,
u 3a/IaHUEM yuuTens. | paboTaTh B mape u rpyIre.
BreinmosHenne  ynmpaxHeHUH
no TmpaBuily, oOpasny U
AITOPUTMY.
[TonBenenue HUTOTOB.
CaMooleHKa 3HaHNuH.
JIuneiinas pyHKnus ITocTanoBKka Lenu U 3a1a4 Ha | YMEHUE CTPOUTH Ha
KoopauHatHas — MIIOCKOCTB. | KaXJIOM YPOKE. | KOOpJINHATHON MJIOCKOCTH
JIluneitnoe  ypaBHeHue  c | [lmanupoBanue y4yeOHO#l | Toukn ¥ (Qurypel 1o
JIBYMSI IIEPEMEHHBIMU. | JEATEIBHOCTH Ha YPOKE U | 3aJaHHBIM KOOpPJIMHATaM,
JIunelinas ¢ynkuus. | noma. IlogBenenue urora Ha | GUTYpH, CUMMETPUYHBIE
B3aumMHoe PAaCIOJIOKEHUE | YPOKE: YTO HOBOIO Y3HANHM, | JAHHBIM OTHOCHUTEJIILHO
rpadukoB JIMHEUHBIX | YEMY Hay4YHJIUCh. | KOOPJUHATHBIX OCEW M Hayaia
G yHKIHA. CaMOKOHTpPOIb. KOOpAUHAT, a TaKke
ITocTpoeHue TOYEK U | ONIPENeaTh KOOPJIMHATHI




reoMeTpuueckux ¢Guryp B
KOOPAMHATHOW IUIOCKOCTH.
IToctpoeHnue MPSMOM,
3aJJaHHON JIMHEUHBIM
YpaBHEHUEM c JIBYMS
MePEMEHHBIMHU.
MogaenupoBanue  peajibHOU
CUTyaIuu c IIOMOUIBIO
JUHEWHOTO  ypaBHEHHUS C
JIBYMSI MepEMEHHBIMHU.

HccnenoBanue rpaduyeckoin
MOA€C/In C TOYKH 3pCHUA
peaTbHOCTH pe3yiIbTara.

IIpoBenenue aHaJIOTU U
MEXY JIMHEHHBIM
ypaBHEHHEM C TBYMSI
MEPEMEHHBIMU U JIMHEHHOMN
byHKLHEH.

PaGoTa B mape u B rpymrie.
[TocTpoenue rpaduka
JUHEHHON (YHKIIMH, B TOM
qucle Ha 3aIaHHOM
MIPOMEKYTKE. UreHue
rpaduka, HaXO0XJIECHNE
HauOO0JIbIIErO U
HAUMEHBILETO 3HAYEHUM
byHKIIHH.

Ananu3 moBeneHus rpaduka
JTUHEHHON byHKIUHA B

3aBUCUMOCTH OT 3HAYECHUH
ko3 dunrentoB K u m Ha
OCHOBE  HaONIOICHUS |
cpaBHeHus. Pabota B rpymme.
HccnenoBanue B3aUMHOT'O
PaCIOIOKEHUS rpa¢uKoB
auHeWHbIX ¢yHKuuid. Pabota
B IpyIIIIE.

CaMocTosATENbHOE H3y4YEHHE

MaTtepuana y4eOHHKa,
U3BIICUCHHE yueOHoI
uH(popMaIu,  OCMBICIICHUE

ee ¥ NpUMEHEHHE B y4eOHOM
NeSTeIbHOCTH. BpinonHnenue
YIPAKHEHUM 110 aHAJIOTHH,
AITOPUTMY, obpasiry.
CaMOKOHTpOJIb pELICHHUS.

Yuacmue 6 munu npoexmmuoii

oesmenvHocmu  «Jluneunas
dynryus KaxK Mooenb
onucanus PeanvHuix
cumyayuii.

[Touck, oOHapyxeHue U
YCTpaHEHHE OIIMOOK TIpH
IIOCTPOEHUNU rpaduKoB

TOYEK, JTAHHBIX Ha
KOOPAMHATHOM IUIOCKOCTH.
IlepBoHauanbHbIC YMEHHUS
3alUChIBaTh ypaBHEHUS
MPSIMBIX, MapajuieIbHbIX
KOOPJIMHATHBIM 0CsIM.
ITonnmanmue, 49To TaKkoe
JIMHENHOE YpaBHEHUE C JBYMs
MIEpPEMEHHBIMU. Ymenue
y3HaBaTh YKa3aHHbIE
YPaBHEHUs, BBIPAXATh B HUX
OJIHYy TEPEMEHHYIO  4epe3
JIpYTyIo, ONpENENATS,
SIBJSIETCS  JIM  Tapa  4Hcell
pelIeHueM  ypaBHEHHS  C
JIBYMsI NepEMEHHBIMHU.
YMeHue CTpouTh MPSAMYIO,
KOTOpast sBisieTcss rpaduxom
IAHHOT'O JIMHEHHOTO
ypaBHEHUS c JIBYMSI
MIEPEMEHHBIMM.

Ilonumanue,
JUHENHas

4TO  Takoe
byHKIMS,  YTO
TaKkoe HEe3aBHCHUMAs
NepEeMEeHHass —  apTyMEHT,
3aBUCHMasl TIEpEeMEHHas —
dbyHKIMsg. 3HaHUE CMOCOOOB
3agaHus GyHKUMU (HOpMYIIOi
u rpaduveckw, yMeHHUe
COCTAaBIIATH TaOIULIBL
3HaUYCHUH (YHKIHH. YMEHUe
CTPOUTh M YHUTaTh TpaduKu

JTUHEHHON byHKIHH,
HaXOJUTb 1o rpaduxy
3HAYEHUE OJHOM MEPEMEHHOM
o 3HAYCHUIO JIpYrOu,
ONpeeNiTh HauMEHbIIee U
HauOoJbIIICe 3HAUYEHUS
byHKIHH, pemiarhb
rpaduvecku JMHENHbBIE
YpaBHEHHUS M HEPABEHCTBA.
Ymenue MOKa3bIBATh
CXEMAaTUYEeCKU TOJIOKEHUE Ha
KOOPAMHATHOMU IIOCKOCTH

rpa¢ukoB pyHKIUMH y = kx +
b,y = kx B 3aBUCUMOCTH OT
3HavYeHM K03 uIreHToB K 1

b.

YYJ
VYmMmenue CTaBUTH LeIH,
HHaHI/IpOBaTI: CBOIO

JeATEeTbHOCTh, OCYLIECTBIATD
CaMOKOHTPOJIb U CAMOOIICHKY.
YMmeHune YUTaTh




JUHENHOTO  ypaBHEHUS C

JIBYMsI ~ TIEPEMEHHBIMH U
JTUHEHHON (YHKIIUH.
IlonBenenue HUTOroB:  4TO
HOBOTO y3Haju, yemy
HaY4YUJIUCh. CamooreHka
3HAHWM.

MaTeMaTHYeCKUl  TEKCT U
HAaXOJUTh HMHQPOPMAIUIO B
y4eOHHMKE TIO 3aJaHHOU TeMe.
VYmMmenne Ha HarassaHo-
WHTYUTHBHOM YpOBHE
IIPOBOAUTH HabmroneHue,
HCCIIE0BaHuE, aHau3,
JIelIaTh  BBIBOJLL.  YMCHHC
OCYIIECTBIISTh MIPOCKTHYIO
JIeITCIIbHOCTh: CTABUTh 1ICIIb,
cobupatb W MPEACTaBIATH
UH(OPMALIHIO.
YMmenne BECTH
yMeHUe
apryMEHTHPOBAHO
BBICKA3bIBaTh CBOM CYXICHUSI.
VYMeHue B3auMOIEHCTBOBATH
C TOBapuIlaMU MO KJlaccy B
JIETTIOBOM CUTYalIHH.

JUAJIOT,
CIIyIIaTh,

CucreMbl ABYX JIHHEHHBIX

YPaBHEeHUM c JABYMS
nepeMeHHbIMH

OcHOBHBIE MTOHATHUSA 0
CUCTEMax JBYX JIMHEHHBIX
ypaBHEHUU c JBYMSI
IIEPEMEHHBIMH. MeTtonasbl
peuieHuss  CUCTeM  JBYX
JUHEHUHBIX  yYpaBHEHUH ¢
JIBYMSI MIEPEMEHHBIMU:
rpadu4ecKuid, IOACTAaHOBKH
u anre0panvecKkoro
cinoxenus. CuUCTEMBI JIBYX
JUHEWUHBIX YpaBHEHUM Kak
MaTeMaTUYECKHe MOJeIH

pEaTbHBIX CUTYaALIH.

IlocTaHoBKa 11€1M M 3ama4d Ha
KaXJI0M YpOKE.
[TnanupoBanue yueOHOI
JIEATEIIbHOCTH Ha YpPOKE U
noMma. IlonBenenue mrora Ha
YpPOKE: 4YTO HOBOTO Y3HalH,

yemy Hay4HJIUCH.
CaMOKOHTpPOIb.

H3yuenue HOBOU
MaTeMaTUYECKOH MOOEIN —
CHUCTEMBbI JIByX JIMHEHHBIX
ypaBHEHUU c JBYMSI

nepeMeHHbIMU.  [IpoBenenue
AQHAJIOTMH MEXKIYy B3aUMHBIM
Pacroso)KeHuEM JBYX
OpsIMBIX Ha KOOPAMHATHOMN
IUIOCKOCTH ¥ TpadudecKkum
METOJOM PpEUICHHUSI CHCTEM
JBYX JTUHEHHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.
CocraBnenue aJropuT™Ma
pelIeHns CUCTEM
rpadu4ecKUM METO/IOM.
HUccnenosanue CUCTEM
YpaBHEHUN  Ha  IIpPeaMeT
YyCclla PEICHU ¢ MOMOIIBIO
(GyHKIMOHATIBHO-
rpaduyecKux
MIPECTaBICHUM.

ITounck pelieHus B
npoOJeMHOl  cuUTyaluu B
CIy4asX  HETOYHOCTH W
HEJ0CTaTOYHOCTH
MPUMEHEHUS  TpadUuIECKOTO
METOJa PELIEHUs] CHUCTEM

IlonmMaHue TOro, 4ro TaKoe
cucTeMa  JABYX  JIMHEHHBIX
YpaBHEHUHU c JIBYMsI
MIEpPEMEHHBIMU. Ymenue
y3HaBaTh YKa3aHHbIE
CUCTEMBI, ONpEeIENATh,
SIBJSIETCS.  JIM  Tapa 4Hcel
pelIeHueM  CHCTEMBI  JIBYX
JUHEUHBIX  YpPaBHEHHU  C
JIBYMSI IIEPEMEHHBIMU.
YMenue pemarb  CUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUU C
JIBYMSI MepeMEHHbIMU
rpaguIecKuM METOI0M,
UCII0JIb30BaTh

(G YHKIIMOHATILHO-
rpaduveckue MpeACTaBICHUS
JUISL  WCCIENOBAHUS  CHCTEM
YPaBHEHUH Ha MpPeIMET 4KCiIa
pelieHuii. YMeHue peniaTth
CHUCTEMBbl  JBYX JIMHEHHBIX
ypaBHEHUU c JIBYMsI
NIEPEMEHHBIMU METOJIOM
MO/ICTAHOBKH "
areOpanvyeckoro  CIOKEHHUS.
VYMenue pemiatb TEKCTOBBIE

3a1a4u areOpanyecKum
METOJIOM, COCTaBJISIS
MaTeMaTHYECKYIO MO/JIeITb

3aJa4d B BHUJE CHUCTEMBI JBYX
JUHEUHBIX  YpPaBHEHHU  C
JBYyMsI IEPEMEHHBIMH, pPELIaTh
MOJIy4YCHHYI0 ~ CHCTEMY U
MHTEPIPETUPOBATH PE3YNIbTAT.
Y¥A




(Touka mepeceYeHusl HeTOYHA

WIM  CIMUIKOM  YJaJIeHa).
PaGoTa B rpymre.

CocraBnenue aJropuT™Ma
pelIeHUs] CHCTEM METOA0M
MOCTAaHOBKH U

anreOpanvecKoro CIOKEHUS.
PaGora B mape.
BeimonHeHe  caMOKOHTPOJIS

npu pelieHun CHUCTEM.
[Touck, oOHapyxeHHUEe U
yCTpaHEHHe OIUOOK  MpHU
PELIEHUN CUCTEM.

Onucanue peanbHBIX
CUTYyalHit C IIOMOIIIBIO
CUCTEM  JABYX  JIMHEHHBIX
ypaBHEHUU Cc JBYMSI
IIEPEMEHHBIMH. Pemenue
3a1a4 B TpHU JTamna
MaTeMaTU4eCKOoro
MOJEIIUPOBAHUS.

Yuacmue 6 munu npoexmmnoti
desmenvbHOCMU
«Mooenuposanue peanvhbix
cumyayuu c  nomowpwio
cucmem JIUHEUHBIX
VPABHEHUUL».

Otbickanue MHpOpPMALUU Ha
3aJJaHHYIO TeMY B yYeOHHKE.

IlogBenenre HMTOroOB: 4YTO
HOBOT'O Y3HAJIH, yeMy
HaY4YUIIUCh. CamooreHka
3HAHUI.

VYmMmenune CTaBUTH eI,
MJIaHUPOBATH CBOIO
JEATEIIbHOCTh, OCYIIECTBIISIThH
CaMOKOHTPOJIb U CAMOOILICHKY.
YMeHne OCO3HaHHO 4YHTaTh
MaTeMaTHU4YeCKUi TEKCT,

HaxoJuTh HWHGMOpPMAIUIO B
y4yeOHHKE M0 3aJ]aHHON TeMe.
VYmMmenune Ha HarJIsgHo-
WHTYUTUBHOM YpOBHE
MIPOBOJIUTH HaOJII0ICHHE,
HCCIIeIOBaHUE, aHaIus,
IejaTh  BBIBOABI.  YMEHHE
pemat 1o  o0pasny u
ANTOPUTMY, MIPOBOJIUTH
aHaJIOTUH. YmMmenue
OCYIIECTBIISTh MIPOCKTHYIO
JIEATEIIbHOCTD.

VYmMmenune BECTH JTHAJIOT,
YMEHHE CIIyIIATh,
apryMEHTHPOBAHO

BBICKA3bIBATH CBOU Cy)K,Z[eHI/IH.
YMeHne OBICTPO BKIIIOUYATHCSA
B ACATCIIBHOCTH
B3alMOJICHCTBOBATE C
TOBapuIlaMd 10 KJjaccy B
JIETTIOBOM CUTYallHH.

Crenenb ¢ HaTypajJbHBIM
MoKAa3aTeJIeM H ee CBoiicTBa
ITonsarue CTCIICHU C
HaTypaJbHBIM TIOKa3aTesieM U
€€ CBOMCTBAa. YMHOXEHHE U

NeJIeHue CTEIEHEH ¢
OJIMHAKOBBIM  TIOKA3aTEeJIeM.
CreneHb c HYJIEBBIM
MOKa3aTeJIeM.

IlocTaHoBKa 11€7M U 3a7a4d Ha
KaXJI0M YpOKE.
[TnanupoBanue yueOHOI
JIEATEIIbHOCTH Ha YpPOKE U
noMma. IlonBenenue urora Ha
YpPOKE: 4YTO HOBOTO Y3HalH,

yemy Hay4HJIUCH.
CaMOKOHTpPOIb.

YUreHne M 3amuCh CTENEHU
BBIPAXKEHHUS, CBOICTB

CTCIICHU Ha MaTCMaTH4YCCKOM
SA3BIKE.

CocraBiieHue TaOJIALBI
CTEIICHEH.

Wzydyenne 1no  y4eOHUKY
JTAIoB TEOPETHIECKOTO
HCCIICAOBAaHUS.
CamocTosTenbHOE
MIPOBEICHUE UCCIICIOBAHUS.
JlokazaTenbCTBO CBOCTB
CTCIICHU.

3HaHue ONpeAesieHUs CTENEHU
C HaTypaJbHBIM IOKa3aTejaeM
U €€  CBOWCTB, YyMEHHE
BBIYHCIIATh CTENEHb YHCIIA.
3HaHue TaOMUYHBIX 3HAYCHHMA
cremenert 2, 3, 5, 10.
[lonsaTue creneHu ¢ HyJEBBIM
MIOKa3aTeJIEM. YMeHue
MPUMEHSATHh CBOMCTBA CTENEHU
TUTSt npeoOpa3oBaHus
BBIDA)KCHUM W BBIYUCICHUMN.
Ymenue KOHCTPYHUPOBATh
MaTeMaTUYECKHe

INPEMIOKEHUSI € [TOMOIIBIO
CBA30K  «€CIH...,  TO...»,
BOCIIPOU3BOJUTh HECIOKHBIE
JI0OKa3aTeIbCTBA  M3YYEHHBIX
TEOPEM O CBOWMCTBAaxX CTENEHU
C HAaTypaJIbHbIM MOKa3aTeeM.
VYMenue pematb mpocTenme
ypaBHEHUS, HCIIONb3YsI




KoHncTpynpoanue
IPEMIOKEHUN € IIOMOILBIO
CBA30K  «ECIHU..., TO...».
PaGora B mape.

[IpumeHeHue omnpeneneHus: 1
CBOMCTB CTEIIEHU npu
pelIeHnn MPOCTEHIINX
YPaBHEHUN, MOJEIUPOBAHUE
peambHBIX CUTYyallUi,
IPUBOALINX K IIPOCTENIIEMY

CTEMIEHHOMY YpaBHEHUIO.
Munu npoexm.
OcyuiecTBiieHUE
CaMOKOHTPOJIsS pelieHus,
TIOKCK n yCTpaHEHHE
OIIMOOK.

IlonBenenue HUTOTrOB: YTO
HOBOTO y3Halu, yemy
HaY4YUIIUCh. CamMooI1ieHKa
3HAHUM.

omnpeleJiecHue  CTENeHu ¢
HGOTpI/II_IaTe.HBHBIM IICJIBIM
MOKa3aTeJIeM.

yya

VYmMmenue CTaBUTH [eIu,
HHaHI/IpOBaTI: CBOIO
JIeATEIIbHOCTD,
IPOrHO3UPOBATL  PE3YIbTAT,

OCYIIECTBIISITh CAMOKOHTPOJIb
U CaMOOLICHKY.

YMmenune YHUTaTh
MaTeMaTHYeCKUl  TEKCT U
HaxoauTh HWHMOpPMAIUIO B
y4yeOHHKE MO 3aJJaHHOU TeMe.
VYmMmenue Ha HarJIsgHo-
WHTYUTUBHOM YpOBHE
MIPOBOJIUTH HaOJII0ICHHE,
HCCICA0BaHUE, aHaJus3,
JenaTth BBIBOABI. llepBuuHOE
yMEHUe MPOBOJIUTH
JIOKa3aTeJIbCTBO

YTBEPKICHHUS. YMeHue
BBIIIOJIHATL ~ JEHWCTBHSA IO

npaBwiIy U o0Opasiy. YMeHue
OCYIIECTBIIATh MHUHH
IPOCKTHYIO IEATEIBHOCTb.

VYmMmenue BECTH JTHAJIOT,
yMEHHE CIyIIaTh,
apryMEHTHPOBAHO

BbBICKA3bIBATH CBOU Cy)K,Z[eHI/IH.
VYMeHue B3auMOIEHCTBOBATH
C TOBapHIAMHU IO KIJIACCy B
JIEJIOBOM CHUTyaIluH, padoTaTh
B I1ape U IpylIe.

OnHo4JIeHbI.
Apupmernyeckue
onepanuu HaJ
OHOYJIEHAMH

IMonstue OJTHOWIEHA.
CranpapTHbIil BUI
omHowireHa. ClokeHue WU
BBIYHUTAHHE OJHOYJICHOB.
YMHOXKEHHE OJTHOYJIEHOB.
Bo3Benenue OmgHOYIIEHOB B
HaTypaJbHYIO CTEICHb.
Jlenenue  odHOYJIeHA ~ Ha
OJHOYJICH.

ITocTanoBka ey ¥ 3a1a4 Ha
KaXJI0M YpOKe.
[TnanupoBanue yaeOHOMH
JCATCIIBHOCTU Ha ypOKe nu
noma. Ilonsenenune wurora Ha
YpOKE: 4TO HOBOI'O Y3HAIIH,

qemy Hay4HJIACH.
CaMOKOHTpOJIb.
CaMocCTOSTEILHOE YyTEeHUE

yueOHUKa C TIeNbI0 TOHCKa
uH(popmanui Ha 3aJaHHYIO

TeMy.
Beinonnenue
anredpanvdecKux
npeoOpa3oBaHUMA c
OJIHOYJICHAMHM,  TOIIATOBBIHA
KOHTPOJIb MPaBHWJIBHOCTH
BBITIOJTHEHUS aIropuTMa
npeoOpa3zoBanus. Pabora B

nape.

ITonnmanmue, qTo TaKkoe
OJIHOYJICH. YmMmenue
3allUChIBaTh  OJHOYICHBI B
CTaHI[apTHOM BUAC, YMGHI/IG
MPUBOJIUTh  OJHOWIEHBI K

CTaHJApPTHOMY BHIYy. YMEHUE

BBIIIOJIHATE ~ CJIOKEHUE U
BBIYHUTAHHE MOTOOHBIX
OJHOYJICHOB, YMHOXXCHHE
OJIHOWICHOB, BO3BCJCHUE
OJHOYJICHA B CTEICHbD,
JIeIICHUE OJIHOWJICHA Ha
OTHOWIEH B  KOPPEKTHBIX
ciyyasix.

YV

VYmMmenune CTaBUTH eI,
MJIaHUPOBATH CBOIO
JIeSITENLHOCTD,
MIPOTHO3UPOBATh  PE3yJIbTAT,

OCYHICCTBJIATH CAMOKOHTPOJIb




CpaBHeHue IBYX JpobOeil 1mo
BUJlY U BBISBIICHHE, KOTOpas
ns3 HHX SIBJIAETCS
OJIHOWIEHOM, a KOTOpas HET,
000CHOBaHME BBIBOIA.
CocraBnenue aJropuT™Ma
MPUBEJCHUS OJHOWICHAa K
CTaHJApPTHOMY BUTY,
CIIOKEHHS OJHOYJICHOB.
PaGora B mape.
Brimonaenune
OJHOYJICHAMHU.
Onucanue peanbHbIX
CUTyalHi C IIOMOILBIO
Mozaenu  (ypaBHEHHs)  C
MOJOOHBIMH  OJHOYJICHAMHU.
Pemienne 3amay B Tpu 3Tamna
MaTEMaTHYSCKOIO
MOJICITUPOBAHUS.
npoeKkm.
HaGnronenue u BBIBOA, B
KaKoOM ciyyae OJUH
OJIHOWICH MOYXHO Ppa3/IeiuTh
Ha JpYrol OJHOWIEH U Kak
3TO cIenaTb. BeIDOJIHEHHE
3aJaHuM, CBsI3aHHBIX C
BBISIBICHUEM HEKOPPEKTHBIX
BBICKQ3BIBAaHUM.
CaMOKOHTPOJIb  BBIMIOJTHEHUS
JeicTBU U mpeoOpazoBaHMA
C OJHOYJICHAMH, IIOMCK H
yCTpaHEHHUE OIMINOOK.

NEUCTBUN C

Munu

IlonBenenue UTOrOB: YTO
HOBOT'O y3HaJu, yemy
Hay4YUJIUCh. CamMooI1ieHKa
3HAHUM.

U CaMOOLICHKY.
YMenue YuTaTh
MaTeMaTHYeCKU TEKCT H
HAXOJUTh HMHQPOpPMAIUIO B
y4eOHHMKE TIO 3aJaHHOU TeMe.
YMeHue IIPOBOJIUTH
HaOJII0IeHNE, CpaBHUBATb,
AHATU3UPOBATH CUTYAIHIO,
JIejaTh  BBIBOJBI.  YMEHHE
pabotate 1O TmpaBWIy U
obpasiry. Ymenue
OCYIIECTBIISTh MHHHA
MIPOCKTHYIO JACSATEIHHOCTD.
YmMmenune BECTH JIMaJIoT,
yMeHUe CITyIIaTh,
apryMEeHTHUPOBAHO
BBICKA3bIBaTh CBOM CYXICHUSI.
YMeHre B3aMMOJCHCTBOBATH
C TOBapuIaMH TIO KJIaccy B
JIeIOBOM CUTYaIMH, paboTarhb
B T1ape | TPYyIIIe.

MHoro4jieHbl.
Apupmernyeckue
onepanuu HaJ
MHOT0YJIeHAMH

ITousTue MHOT'OYJICHA.
CrnoxeHrue W BBIYMTAHHE
MHOTOYJICHOB. YMHOXXCHHE

MHOT'O4JICHA Ha OJHOYJICH.
VYMHOXEHHE MHOTIOWIECHa Ha

MHOT'OYJIEH. ®opMyiibl
COKPAILICHHOTO  YMHOXXCHHS.
JleneHue  MHOroujeHa Ha
OJITHOUJIEH.

ITocTanoBka ey ¥ 3a1a4 Ha
KaXJI0M YpOKe.
[TnanupoBanue yaeOHOMH
JCATCIIBHOCTU Ha ypOKe nu
noma. Ilonsenenue urora Ha
YpOKE: 4TO HOBOIO Y3HaJH,

yemy HAYUYUIIHCh.
CaMOKOHTpOJIb.

N3Bneuenne mHdopmanuu u3
yuyeOHMKa,  CBA3aHHOM ¢
U3Y4YECHHEM HOBOTO
MaTepuana.

Breimonnenue  IeWCTBUM €

MHOTI'O4JICHAMH 110 IIpaBUJIaM.
PaGoTa B mape.

Onucanue peanbHBIX
CUTYyalHi C IIOMOIIIBIO
MaTeMaTHYEeCKOU MOJICIIH,

ITonnmanmue, qTo TaKkoe
MHOI'OYJICH. YmMmenue
3alIMCHIBATh MHOTOYICHBI B
CTaHJApPTHOM BHUJE, YMEHHUE
BBIIIOJHATh ~ CIIOXKCHHE  H
BBIUMTAHHC MHOT'OYJICHOB,
YMHOXKCHHE MHOTOWIECHAa Ha
OJTHOYJICH, YMHOXXEHHUE

MHOI'OYJI€HAa HAa MHOTOYJIEH.
YMeHHe NPUMEHSTh IIPABUIIO
YMHOKEHHUSI MHOTOUJIEHOB IS
BBIBEJICHUS (POPMYJI Pa3HOCTH

KBa/IpaToB, KBaJpaTa
JIBy4JIeHA U CYMMBI
(pa3zHOoCTH) KYOOB. YMEHHE
IPUMEHSITD bopmyIbl
COKPAIICHHOTO  YMHOXXEHHS
JUIS npeoOpa3oBaHus




IpeCTaBIIIoIEeH coboit
MHOrO4wIeHEI. PemeHue 3a1a4
B TpH JTana
MaTEeMaTHYECKOTO
MOJIETUPOBAHUS. Munu
npoexm.

BriBog bopmyn

COKpaH_IeHHOI‘O yMHO)I(eHI/IH.
Yrtenne #WX W 3al0UCh Ha

MaTeMaTUu4eCKOM SI3BIKE.
[Ipumenenue

reOMETPUYECKON MOJIEIIH,
WJUTIOCTPUPYIOIIECH BBIBO/I

dbopMynT pa3HOCTH KBaJpaToOB
U KBagpata CyMMBl |
pa3HOCTH.

Beinonnenue
npeoOpa3oBaHui
MHOTOYJICHOB,  IOIIArOBBIH
KOHTPOJIb TPABUIBHOCTH U
MOJIHOTBI BBITMIOJTHEHUSI
anropurMma. ITouck,
oOHapy)XeHHE W yCTpaHEHUE
apuMeTHIeCKuX U
anreOpanvecKrux OmuOoK.
IlonBenenue HUTOroOB:  4TO
HOBOTO y3HaIH, yemy
HaY4YUJIUCh. CamMoo1ieHka
3HAHWM.

anreOpanyecKux BBIPAKCHUM.
YMeHue BBINONHATH JCJICHHUE
MHOTOWIEHAa Ha OIHOUWIEH,

eciu TaKkoe JIeJIeHNe
KOPPEKTHO.

YYA

YMeHHe CTaBUTh Yy4eOHBIC
nejim 1 3aJavd, IJIaHUPOBATH
CBOIO NeSITeTTbHOCTD,
IPOrHO3UPOBATh  PE3YJIbTAT,

OCYIIECTBIISATh CaMOKOHTPOJIb
U CaMOOLIEHKY, ITPE0JI0JIeBaTh

TPYIHOCTH, KOPPEKTHPOBATH
CBOM 3HAHMSI.

Ymenue YUTaATh
MaTeMaTHYeCKU TEKCT U
HaxoJuTh UWH(POpPMAIUIO B
y4yeOHUKE M0 3aJ]aHHOU TeMme.
YMenne pabortath o
aHaJIOTHH, oOpasiy,
ANTOPUTMY, dhopmyie.
YMeHue CpaBHUBATB,
00001maTh, H€JIaTh BBIBOMDI,
MPOBOJIUTH 000CHOBaHHBI
BBIBOA  (OpMYII. Ymenue
OCYIIECTBIISATh MHHU
MIPOCKTHYIO ACSATEIHHOCTD.
YMenue BECTH JIHAJIOT,
yMEHHUe CITyIIaTh,
apryMEeHTHPOBAHO

BBICKA3bIBAaTh CBOM CY’KICHHUS.
YMeHue B3auMOJCHCTBOBATH
C TOBapHIAMH IO KiIaccy B
JIeIOBOM CUTYyaIlH, paboTarhb
B IIape U Ipymnie.

Pa3znoxkeHne MHOrO4J€eHOB
HAa MHOKUTEJIN

Ilonatue o0  pa3noKeHUH
MHOT'OYJICHA Ha MHOKHTEIIH U

ero HEOOXOJUMOCTH.
Brinecenune oO1miero
MHOXKHUTEIISS 32  CKOOKH.
Cnoco6 TPYITTAPOBKH.
Paznosxkenne MHOroujieHa Ha
MHOKHUTEIX C  ITOMOII[BIO
bopmyn COKpALIEHHOI0
YMHOXCEHUS W KOMOWHAITUH
Pa3TUYHBIX MIPUEMOB.
Cokpanienue

anreOpanyecKux npo0eii.
Toxnectna.

IlocTaHoBKa 11e7IM U 3ama4d Ha
KaXKIOM ypOKe.
[TnanupoBanue yueOHOI
NEeSTEIbHOCTH Ha YpPOKE U
noma. IlonBeaenue urora Ha
ypOKe: YTO HOBOTO Y3HalH,
yemy Hay4HJIUCH.
CaMOKOHTpPOIb.

W3Bneuenue mHpopmanuu us3
y4deOHHKa TI0 3aJJaHHOHN TeMe.
Brinenenue CymecTBEHHOTO,
[JIaBHOTO.

YUrenne W 3amuch  Ha
MaTeMaTUYeCKOM SI3bIKE IMPH
BBITIOJIHEHUH PA3JIOKEHUSI Ha
MHO>KUTEH.
KoMMeHTHpoBaHue penieHui,
pa3o0paHHBIX B ydeOHHKE.
Pabora B mape.

VMeHHe  BHIOETH  CIIOCOO,
KOTOPBIM JaHHBI MHOTOYJICH
MOXHO Pa3IOKUTh Ha
MHOJKHUTEIIH U BBIIIOJHSATH 3TO
pa3ioKeHueE. Ymenue
MIPUMEHSATH hopmysI
COKpAIIEHHOTO  YMHOXCHHUS
JUISL Pa3JIoKEHUs] MHOTOWICHA
Ha  MHOXMHTEIH. YMEHHE
MIPUMEHSATH pasoKeHNE
MHOIOYJIEHAa Ha MHOXHTCIU
Il pELICHHS  ypaBHEHUH,
COKpAIIEHUS anredpandecKux
nIpo0ei, I0Ka3aTeabCTBa
JIETUMOCTH 3HAYCHUS
YUCJIOBOTO  BBIPAXKEHUS Ha
YHCII0, a TaK)Ke KakK CII0CO0
palMoOHAIBHBIX BBIYUCIICHHI.
Ilonumanue, 4To TaKoe




Brinosninenue

npeoOpa3oBaHusi B BHUJE
pa3ioXkKeHUusT MHOIO4WIeHa Ha
MHOKUTENH 0 aITOPUTMY U

obpasiry. Pemenue
YpaBHEHUH, [IOCTPOCHUE
rpa¢uKoB ypaBHEHUH,
BBITIOJTHCHUEC

apuMETUYECKNX JCHCTBUH,
CBS3aHHBIX C Pa3JIOKEHUEM
Ha MHOXHTEJH, COKpAICHHE

IpoOeii. [TomaroBerit
CaMOKOHTPOJTb 3a
BBIIOJTHEHUEM YKa3aHHBIX
NICUCTBUI. IMTouck u
yCTpaHEHHUE OMIHOOK.

ITonsenenue HTOTOB.

CaMoolIeHKa 3HAaHUH.

TOXKIECTBO U TOXKJIECTBEHHOE
npeoOpa3oBaHre BHIPAKCHHIA.
Yvj

YMeHue craBUTH y4yeOHBIE
Heau W 3aJaddl, IUIaHUPOBAaTh
CBOIO JeATENILHOCTD,
IPOTHO3UPOBATh  PE3yJbTAT,
OCYILIECTBIISATH CAMOKOHTPOJIb
¥ CaMOOIICHKY, IPE0JI0IeBaTh

TPYAHOCTH, KOPPEKTHPOBATH
CBOH 3HAHMSL.

YMeHue YUTaTh
MaTeMaTHYeCKU TEKCT H
HAXOJUTh HMHQPOpPMAIUIO B
y4eOHHMKE TIO 3aJaHHOU TeMe.
YMmenue pabortath o
aHaJIOTHH, oOpasiry,
AITOPUTMY, bopmye.
YmMenue CpPaBHUBATb,
0000111aTh, [€JIaTh BBIBOMIDI,
MIPOBOJIUTH 000CHOBaHHBIN
BBIBOJT ()OPMYIL.

VYmMmenue BECTH JTHAJIOT,
yYMEHHE CIIyIIATh,
apryMEHTHPOBAHO

BbBICKA3bIBATH CBOU Cy)K,Z[eHI/IH.
VYMeHue B3auMOIEHCTBOBATH
C TOBapHIAMHU IO KIJIAcCy B
JIEJIOBOM CHUTyaIluH, padoTaTh
B TIape.

®ynkuus y = x?2

dyukuus  y=x%> u  ee
rpaduk. I'paduaeckoe
pelenue YPaBHEHUH.
DyHKIIMOHATIbHAS
CHUMBOJIUKA.

ITocTanoBka 11eIM M 3a1a4 Ha
KaXJI0M YpOKe.
[TnanupoBanue yaeOHOMH
JCATCIIBHOCTU Ha ypOKe nu
noma. Ilonsenenue wurora Ha
YpOKE: 4TO HOBOIO Y3HaJH,

yemy HAYUYUIIHCh.
CaMOKOHTpOJIb.
Urenue y4eOHUKa u

u3BJIeUeHHe MH(POpPMAIUU TIO
3aJaHHOU TEME.

Wzydenne HOBBIX (YHKIHIA
y = ley = _x2!
rpaduUecKux MoJeNnel 3TuX
(GyHKIIMA, CBOWCTB.

[Toctpoenue u YTECHUE
rpa¢ukoB, B TOM YHCIE
KYCOYHBIX byHKIH.
IIpoBencHue MIPOCTEUIINX
HUCCIIEJOBAHUMN.

Yuacmue 6  npoexmmnoii
oesmenvHocmu  «Onucanue
peanvHulx  cumyayui c
HOMOUBIO KYCOYHbIX

[lonarue o ¢yHKUUAX
x2,y = —x2,
BBIYHMCIIATh 3HAYCHUS OTHX
byHKIHH, COCTaBJISATh
TaOUIBl 3HAYCHUN (YHKIIHH,
cTpouth rpaduku QyHKIUH U
OIMCHIBAaTh MX CBOWMCTBA Ha

y =
yMEHHE

OCHOBE rpadu4ecKux
MIPEJCTaBICHUH. VYmMmenune
rpaduvecku pemarb
YpaBHEHH, CHCTEMBI

YpPaBHEHUNW U  IPOCTEUIINE
HEPABEHCTBA.

IIepBoHavanbHOE YMEHHE
CTPOUTHh TpaduK KyCOUYHOU
(GyHKIMH W TPOBOIUTH Ha
OCHOBE rpadudecKux
IIPEACTABICHUM IIPOCTEUIINE
ucciaeqosanusd. llouwstue o
(GYHKINOHATIHHON CHMBOJIHUKE,
YMEHHME HaXOOUTh 3HAYCHUE

byHkuuy, UCIIOJIb3YS
(G YHKIIMOHATLHO-
CHUMBOJIMYECKYIO 3aIUCh,




dyHKYULLY.

[Ipumenenne  rpaduueckux
MoJeel U1 peleHus
YpaBHEHUH, HEpPABEHCTB,
CUCTEM HEPABEHCTB.
IIposepka HaWJICHHBIX
KOpHEH.

HccnenoBanue  B3aMMHOIO
PaCIOIOKEHUS rpaduka
KYCOUYHOM byHKIMN u

npsAMOM Y = @ Ha MpeaMeT
yuciaa OOUmIMX TOYEK IMpH
Pa3JINYHBIX 3HAYECHUSIX d.
[TonBenenue HUTOTOB.
CaMooleHKa 3HaHUH.

OCYIIECTBIISATh  MOJICTAHOBKY
OJTHOTO BBIPQXEHUS B JAPYroe.
YMenue UCII0JIb30BaTh
(GYHKINOHATIBHYIO CUMBOJIUKY
JUISL 3alCH  Pa3HOOOpPa3HBIX
¢axTos, CBSI3aHHBIX C
paccMaTpuBaeMbIMU

GyHKIUAMU. YMEHHE CTPOUTh

pedeBble  KOHCTPYKIMH  C
UCTIOJIb30BaHUEM

G YHKIIMOHATBLHOM
TEPMUHOJIOTHH.

Yvj

YMeHue craBUTh y4yeOHBIE
HeTu W 3aJaddl, IUIaHUPOBAaTh
CBOIO NeSITebHOCTD,
IPOTHO3UPOBATh  PE3yJbTaT,

OCYIIECTBIISAITh CaMOKOHTPOJIb
M CaMOOIICHKY, MTPEOJI0JICBATh

TPYAHOCTH, KOPPEKTHPOBATH
CBOH 3HAHMS.

YMeHue YUTaTh
MaTeMaTHYeCKU TEKCT H
HAXOJUTh HMHQPOPMAIUIO B
y4eOHHMKE TIO 3aJaHHOU TeMe.
YMmenue pabortarth o
aHaJIOTHH, oOpasiry,
AITOPUTMY, bopmye.
YmMenue CpaBHUBATb,
0000111aTh, [€JIaTh BBIBOIBI.
VYmMmenune MPOBOJUTH

rpaduyueckoe HUcCCIeIOBaHUE,
yuTaTh rpaduku.  YMEHHE
OCYHICCTBJIATDH MHWHHU
IPOCKTHYIO ICATEIEHOCTb.

YMenue BECTH JIHAJIOT,
yMEHHUe CITyIIaTh,
apryMEHTHPOBAHO

BBICKA3bIBaTh CBOM CYKICHHUS.
YMeHue B3auMOJCHCTBOBATH
C TOBapHIAMHM IO KiIaccy B
JIeIOBOM CUTYyaIllH, paboTarhb
B I1ape U Ipymnie.

JjIeMeHThI  OmHcATeAbHOM
CTATHCTHKH

JanHubie W psaAbl  JTaHHBIX.
YnopsnoueHHbIe pAabI
JIaHHBIX, TaOIULIBI
pacnpeneseHusl. Yacrota
pe3yibTara, Tadiuia
pacrpeneeHus 4acTorT,
MPOLICHTHBIE YaCTOTHI.

['pynnupoBKa JaHHBIX.

IlocTaHoBKa 11€7M M 3ama4d Ha
KaXJI0M YpOKE.
[InanupoBanue yueOHOI
JIEATEIIbHOCTH Ha YpPOKE U
noMma. IlonBenenue mrora Ha
YpPOKE: 4YTO HOBOTO Y3HalH,
yemy Hay4HJIUCH.
CaMOKOHTpPOIb.

Co6op, ananus, 006001eHNE U
MPEJCTaBICHUE

CTaTUCTUYECKOM

YMeHue HU3BJIEKATh
uHpopmarnuo w3 TAOIMIl W
IUarpamm, BBIIOJIHATH
BBIUKCJICHHUS 110 TaOJIHMYHBIM
aHHBIM, OpPTraHU30BBIBATH
nH(popMalo B BHUAE TaOIHUIL
U JdarpaMM, — TPUBOJAHTH
MPUMEPHI YHUCIIOBBIX JTaHHBIX,
HAXOJHUTh CpEIHEE 3HAUCHUE,
0o0beM, MOy, pa3Max.

Yya




uHpopManuu B BUAE TaOJIHII
u auarpaMM. Muxu npoexm.

VYMmeHue craBUThL LElb U
3aa4H, TUTAHUPOBATH
JIeITEIIbHOCTD, MIPOBOJIUTH
caMOaHaJIM3 U CaMOKOHTPOJIb
JeITEIbHOCTH.

YMenue cobupaTp,

aHaJIM3UpPOBaTh, 0000IIATh W
IpPEeACTaBIATh UHPOPMALIUIO B
BUJI€ TAaOJIMIl U AUArPaMM.
YMeHHe KOHTaKTHpPOBATH CO
BCEMHU Y4aCTHUKaMHU
y4eOHOT0 Iporecca.

Hrorosoe nosropenue

IlocTaHoBKa 11€7M M 3ama4d Ha
[P MTOBTOPEHMHM MaTepHuaa.
[TnanupoBanue yueOHOI
JEATEIPHOCTH Ha YPOKE H
noma. IloaBenaeHme wuTOra,
KOppEKIUs 3HAHUM.
CaMOKOHTpPOJIb.

Copep:xxanue Kypca «AJreopa-8»

Coneprkanue Kypca

XapakTepucTrkKa
ACATCIIBHOCTU

BUJIOB

[Inanupyemele
00y4YeHHS

pe3ynbTaThl

IloBTOpEHUE
ajre0dpsbl 7 Kiaacca

Kypca

AKTyanu3anus 3HaHUM 32 KypcC
anreOpsl 7 Ki1acca

Anredpanyeckue 1poou

OcHoBHBIE  TMOHATHS 00
anreOpanyecKux IPOOsIX.
OcHoBHOE CBOMCTBO
anreOpanyeckon apo0u.
CnoxxeHue © BBIYUTAHHE,
YMHOXEHHE W  JICJICHHE
anreOpanvecKux npobei,

BO3BE/ICHUE alNreOpanveckoit
Ipodu B CTEIEHb.
[IpeobpazoBanue

palMOHAIBHBIX BbIPAXKEHUI.
IlepBble mpencraBieHUs O
INPOCTEHIINX PALMOHAIBHBIX

ypaBHeHUsAX. CreneHp C
OTPHLIATEIbHBIM LEJIbIM
IIOKAa3aTENEM.

IlocTaHoBka Hemu U 3amad.
[TnanupoBanue yaeOHOU
JEATEIbHOCTH Ha YPOKE U
noMma. Ilonsenenue urora Ha
YpOKE: 4YTO HOBOIO Y3HAJIH,
yemy Hay4MJIUCH.
CaMOKOHTpOJIb U KOPPEKLIHS
3HAHWM.

Urenue y4yeOHUKA C LENbBIO
OCBOCHHS HOBBIX 3HaHHH,
u3BlIeYCHHE WHGPOpPMAIUU B
COOTBETCTBUU C TEMOU ypOKa
Y 33JIaHUEM YUHUTEIA.
BrinmonHenne  ynpakHeHU
o TpaBuily, o0paslny U
AITOPUTMY IIPH HAXOKICHUU

A0IMYCTUMBIX 3HAa4YCHUU
anreOpanvecKoi Ipoowu,
COKpAIIIEHUU

anreOpanvecKux pobei,
IMMPUBCACHUUN K
HaWMEHBIIIEMY obmemMy
3HAMEHATENI0,  CIIOKEHUH,

BbIUWTAHUU, YMHOXEHUHU H
JIeTICHUH npo0eit,
BO3BEJCHUU IPOOU B CTEIICH,
npeoOpa3oBaHUU

BBIDAKEHUM,  COAEpPKAIINX

[IpencraBnenne o JOMYCTUMBIX
3HAYCHHUSX anredpandecKou
IpoOu U yMeHHe UX HaXOJUTh.
3HaHUE OCHOBHOIO CBOWCTBA
anreOpanyeckod  aApodu
YMEHHE TMPUMEHSATh €ro s
npeoOpa3oBaHus npo0eii;
YMEHHE BBIMOIHATH JEHCTBUS C
areOpandeckuMu  IpOOsIMH,
JIOKa3bIBaTh TOXKJIECTBA.
[lonatue crenmeHu C LENBIM
MOKa3aTeleM, yMEHHE
BBIYUCIISATh 3HAUCHUS CTEICHEH
c OTpULIATENIbHBIM
nokasareseM, WUTIOCTPUPOBATh
MpUMEpPaMH CBOMCTBA CTENEHU
c LEeJIBIM IoKa3aTeseM.
[lepBuuHble NpeACTaBICHUS O

pallMOHANIBHBIX  ypaBHEHUSX,
METO/JaX WX pelieHus, ordoope
KOpHEH.

YV

VYmMmenune CTaBUTH eI,
MJIaHUPOBATH CBOIO
JeATEIbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb M CaMOOIICHKY.
YMenue HaxXOoJUTh

nH(popMmaluo B y4eOHHKE TIO




CTENEHb C OTPULIATEIIbHBIM
MOKa3aTeseM, perieHun
palMOHANBHBIX YpaBHEHUH.
I[Touck wu orbop KopHEH
PalMOHATIBHOTO YPAaBHEHHS.
MogenupoBanue peanbHbIX
CUTYyalHi C IIOMOIIBIO
palrOHAIbHBIX YPABHCHUM.
PaGoTa B mape u rpymre.
[TonBenenue HUTOTOB.
CaMooleHKa 3HaHUH.

33JJaHHON TeMe. YMEHHE BECTH
IUajaor, yMEHHE  CIylIaTh,
apryMEHTHPOBAHO
BBICKA3bIBaTh CBOM CYKJICHHSI.
YMeHne paboTarh MO MpaBUiy,
QITOPUTMYy, 1O  AHAJIOTHHU.
YMenue aHaiu3upoBaTh CBOU
JEHUCTBUSI, TMPOTHO3UPOBATH U
OLICHUBATh PE3yNIbTaT. Y MEHHE
B3aMMO/ICVICTBOBATh c
TOBapuIlaMM MO KJ1accy,
paboTath B mape u rpymnme.

y=vx.

KBaJpaTHOI 0

DOyHKUUA
CsoiicTBa
KOpHS

PanmonansHbIE,
HppaluoHaIbHEIE 4ucia,
MHO>KECTBO JI€HCTBUTEIbHBIX
YyuCell, CTaHJApTHBIA B
yucna. KBaapaTtHelii KOpEHb
N3 HCOTPHULATCIBHOI'O YHCJIia.
®ynkmus y = /x. CoiicTa
KBaJ[paTHbBIX KOpHEH.
[IpeobpazoBanue
BBIPDAXKEHUM,  COJEpIKaIINX
KBaJIpaTHBIE KOPHHU.

IlocTaHoBka Hemu W 3a1ad.
[TnanupoBanue yaeOHOMU
NESTEIIbHOCTH Ha YpPOKE U
noMma. Ilonsenenue utora Ha
YpOKE: 4YTO HOBOIO Y3HAJIH,
yemy HAYYUIIHCh.
CaMOKOHTpPOJIb.
CaMocToATENbHOE H3Y4YEHHE
MaTtepuana y4eOHHUKa,
U3BIICUCHHE yueOHOU
nHpoOpManui O MHOXKECTBE
paIMOHANLHBIX u
UPPALMOHATIBHBIX YHCEN KaK
4acTH MHOKECTBa
NENCTBUTENbHBIX qrce,
OCMBICIICHUE ee u
NpUMEHEHHe B  y4eOHOU
JeATEIbHOCTH.
N3o0pakeHne  ymcen
YU CJIIOBOUIIPAMOMN,
CpaBHEHHE, BBITNIOJTHEHHE
apuMeTHIeCKuX U
anreOpanvecKkux  JACHCTBUU
Ha MHOECTBE
NENCTBUTENBbHBIX quCcel.
3amnuch paLMOHAIBHBIX
yucell B BUJE OOBIKHOBEHHOM
51 JECATUIHOMN
MePUOIUYECKON Jpo0wu.
[Ipukuaxa BO3MOXKHOCTHU
IpEeJICTaBICHUS
OOBIKHOBEHHOM  ApoOu B
BHUJE€ KOHEUYHOWU IECITHYHOU
npo6u. Pabota o npasuny u
no oOpasmy. CocraBieHue

Ha

alNropuTMa.
3HAaKOMCTBO C  METOIOM
JIOKa3aTelIbCTBa oT
MIPOTUBHOTO.

Wzydenune cBOMCTB QyHKIMI
y =vx,y = x|,

MOCTpOEHHE UX TpaduKOB.

Cucrematuzauusi 3HaHHUS O
palMOHATIBHBIX qucnax,
MOHSITUS HPPALIOHATIEHOTO
YHCIa, MHO>KECTBa
JIEMCTBUTEIIbHBIX YUCEe.
VYmMmenue HaXOIUTh
OpUOIIKEHNS  PAalMOHATIBLHBIX
U HUppalMoOHATBHBIX  YHCEl,
CpaBHMBAaThb W YNOPSAOYUBATH
JIeHCTBUTEIIbHbBIC yucna.
OcBoeHue MOHSTHE
KBaJIPATHOTO KOpHS u3
HEOTPHULATEILHOTO YHCIa,
YMEHUE  CTPOUTh  rpaduk
dyskumn y = +/x, ommceBaTh
€€ CBOIMCTBa, HCIIOJIbH30BaTh
rpapux AN HAXOXKIEHUs
KBaJIpaTHBIX KOPHEH U OIIEHKHU
UX TPUOIKEHHBIX 3HAUYCHUH,
BBIUMCIIATh KBaJIpaTHbIE KOPHU
C TIOMOIIBIO  KaJbKYJATOpA.
VYmMmenue HCCIIEN0BAaTh Hu
JIOKa3bIBaTh CBOICTBA
KBaJIpaTHbBIX KOpHEH,
MPUMCHSITh TUTST
npeoOpa3oBaHus
BbIpaxkeHnil.OcBoeHne
MOHSTHE

e CTBUTEIILHOTO quclIa,
Gyukuuun Yy = |x|, ymeHue
cTpoutb ee  Tpaduk W
ONUCHIBaTh CBOMCTBA, yMEHUE
CTpOUTh TpadUKH KyCOUHBIX
¢yHKUMH, ~ ONMUCHIBATH  HX
CBOMCTBa Ha OCHOBE
rpaduUecKux TMpeACTaBICHUM,
HCIIOJIb30BaTh
(YHKIMOHATIBHYIO CHMBOJHKY,
CTPOUTH peueBble KOHCTPYKIIUU
c HCII0JIb30BaHUEM
G YHKIIMOHATBLHOM
TEPMUHOJIOTUH.

nux

MOYJIst




Iloctpoenne  u  uTeHHE
rpaduKoB KYCOYHBIX
GyHKIHA. [Ipumenenue
rpaduuecKux METONOB IPHU
pelIeHn yYpaBHEHUH,
HEPABEHCTB u CUCTEM
ypaBHeHul. HccnenoBanue
B3aMMHOTO  PACIIOJIOKCHHUS

rpauKOB paccMaTpUBAEMBbIX
GyHKIMNA 1 IPSMORY = a.

IIpoBencHue
npeoOpa3oBaHUA
BBIPDAKEHUM,  COAEPKALINX

KBaJIpaTHbIA KOPEHbD.
PaGora B mape.

[Touck, oOHapyxeHHE U
yCcTpaHEeHHEe OHIMOOK MpHu
BBIMIOJTHEHUH  BBIYMCIICHUIA,
NOCTPOCHUHU TpapuKOB U
npeoOpa3oBaHUH
BBIPAKCHU.

IlonBenenyue WTOrOB: YTO
HOBOT'O y3Halu, qemy
HaY4YUIIUCh. CamooreHka
3HaHUM.

yya

YmMmenne CTaBUTH eI,
MJIaHUPOBATH CBOIO
JeATEbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOIICHKY.
YMeHue YuTaTh
MaTeMaTHYCeCKHH  TEKCT H

HAaXOUTh  WHpOpMAIMIO B
y4eOHHKE TIO0 3a/JlaHHOU TeMeE.
YmMmenne Ha HarIsIIHO-
WHTYUTHBHOM YpOBHE
IIPOBOAUTH HabmroieHue,
HCClIeOBaHue, aHaInu3, NelaTh
BBIBOJIBL. YMEHUE  TEPEBOJIUTH
uHpopMaIMi0 ¢ HArJIsIHO-
WHTYUTUBHOTO  YpOBHS  Ha

pabounii ypoBEHb BOCIPHSTHSI.
YMmenue paboTaTh 10 MpaBHIly,
anropuTMy, 00pasiy. YMeHwue

OCYIIECTBIIATh  NPUKUIKY U
OLICHKY pe3yJibTara JCUCTBU,
IIPUMEPHO OIIpEACIIATh
MIOJIOKEHUE TOYKHU Ha
YUCJIOBOM IMPSAMOWU. YMeHHE
JIOTUYECKH MBICJIUTB,
paccyxnaarb, JOKa3bIBaTh
YTBEPKICHHUSI.

YMeHue BecTu Jualior, yMeHue
ClIymaTrb,  apryMEHTHUPOBAHO

BBICKA3bIBATH CBOHU Cy)KI[eHI/IH.
VYMeHue B3aMMOIEHCTBOBATL C
TOBapuIlaMM IO KJaccy B
JIETTIOBOM CUTYalIHH.

KBagpatnunasa ¢QyHkuus.

DyHKIUA Y = g

OYHKINHN Y = kxz,y = S, ux

CBOICTBa u rpaduKy.
[TapannenbHbIH MepeHoc
rpaduka GyHkun. OyHKIusA
y = ax® + bx + c, ee
CBOMCTBa " rpaduk.
I'paduueckoe pelieHne

KBaJIpaTHBIX YPaBHEHUH.

IlocTaHoBKa 11€7IM U 3a7a4 Ha
KaXJI0M YpOKE.
[TnanupoBanue y4eOHO
JEATEIIbHOCTH Ha YpOKE H
noMma. IlonBengenue urora Ha
YpOKE: 4TO HOBOTO Y3HaJH,

yemy Hay4UJIUCH.
CaMOKOHTPOJIb "
CaMOOLICHKA 3HAHUM.

Nzyuenune rpaduyecKux
MoJenen 51 CBOMCTB
GyHKumit y =kx?y=

k
~y= ax? + bx + c.
HccaenoBanye 3aBUCUMOCTU

rpa¢pukoB  GyHKUMH ~ OT
3HAYCHUH KOI(PPHUITNEHTOB.
IIpoBenenue AHaJIOTHH
MEXTY AHATTUTUYECKUM
3aJaHUEM KBaJPaTUYHON
¢yHkuuu B BHOE Y =

YMeHre BBIUHCIATh 3HAUYCHUS

byHKIHH, 3aJaHHBIX
dbopmynamu, COCTaBJISITh
TaONMUIBl 3HAYCHUN (PYyHKIUH,
pacmo3HaBaTh BUIbI

U3y4aeMbIX (YHKIHHA, CTPOUTH
rpaduKH, ONMUCHIBATH CBOICTBA

byHKIHH, OCYIIECTBIISTh
napajuleIbHbII [IepeHoC
rpaduka Qyakuuny = f(x)Ha
KOOPAMHATHOMN IUIOCKOCTH.
YMenue UCIIOJIb30BaTh

(YHKIMOHATIBHYIO CHMBOJIUKY
JUISL  3allACH  Pa3HOOOPa3HBIX
¢axTos, CBSI3aHHBIX C
paccMaTpruBaeMbIMHU

GyHKIUAMUY; UCIIOJIb30BaTh
GyHKIIMOHATBLHO-TpadUUECKUE
NPECTaBICHUS ISl PELICHUs U
WCCIIETIOBAHUS YpaBHEHUH,
pelIeHusi CUCTEM YpaBHEHHH U




alx+D?>+mu y=ax?*+
bx + c.

HaOmronenune u
WCCIICIOBAHWE  B3aUMHOTO
PacCIONIOKEHUS rpaduka
bynkuuny = f(x)u

rpadpukoB  QyHKIMHA Y =
fx+Dy=fx)+my=
fx+1)+m, o606menune

pe3ynbTaToB HaOMIOJACHUS B
BUJIC TpaBUJIA.

CocraBieHue  aJIropuTMOB
IIOCTPOEHHUE napabobl,
TUTIEpPOOIIHI, MTOCTPOCHUS
rpaduka QYHKIHH C y4ETOM
napajuleIbHOTO  TMEepeHoca,
pereHus KBaJIPAaTHOTO
ypaBHEHUS rpaguIecKuM
METOOM.

Yuacmue 6 munu npoexmmnoti
oeamenvHocmu  «I unepbona
u napabona KaxK
Mamemamuyeckue — Mooenu
DEeANbHbIX CUMYAYULLY.
ITouck peleHus B
npoOJEeMHON  CHUTyalluu B
CIy4asiX ~ HETOYHOCTH H
HEJ0CTaTOYHOCTH
OpUMEHEHHUsS TpaduuecKoro
MeToaa pelieHus
KBaJIPAaTHOTO ypaBHEHUs
(ToukH MepPECCUCHUS
HETOYHBl WJIA  CIIUIIKOM
yIaJICHBI).

PaGora B mape u rpymre.
IlonBenenyue WTOrOB: YTO
HOBOT'O y3HAIH, qemy
Hay4YUJIUCh. CamooreHka
3HAHUM.

HEPaBEHCTB.
yya
YMmenne
TUTAHUPOBATH CBOIO
JeSATeTLHOCTh, OCYIIECTBISITh
CaMOKOHTPOJIb U CAMOOIICHKY.
YMeHne OCO3HAaHHO 4YHTaTh
MaTeMaTHYeCKUI TEKCT,
HAaxoJUTh  HWHPOPMAIMIO B
yuyeOHHMKE TIO 3a/JlaHHOW TeMe.
VYmMmenue Ha HarJIagHo-
WHTYUTUBHOM YpOBHE
MIPOBOJIUTH HaOJII0IeHHE,
HCCIICIOBAaHUE, aHAlIU3, JeJaTh
BBIBOJIBI. YMEHHUE TIEPEBOJUTH
UHPOPMALIMIO €  HarJsIIHO-
WHTYUTUBHOTO  YpOBHS  Ha
pabounii ypOBEHb BOCIPHSITHSL.
YMeHue pemarb mo oopasiy u

CTaBHUTb e,

aJroOpuUIMy, HPOBOJUTE
aHaJIOTHM. YMenne
OCYILECTBIIATh IIPOEKTHYIO
EATEIbHOCTb.

YMGHI/Ie BECTH AHAJIOT, YMGHI/IG
CITyIIaTh, apryMEHTHPOBAHO

BBICKA3bIBATH CBOHU Cy)KI[eHI/IH.
YMeHne ObICTPO BKIIIOUATHCS B
ACATCIIbHOCTD,
B3alMOJICHCTBOBATE C
TOBapuIllaMM IO KJaccy B
JIETTIOBOM CUTYalINH.

KBagpaTHbie ypaBHeHHs

KBanpatubie YpaBHEHMUS.
Dopmyisl KOpHEH
KBaJ[PaTHbBIX YpaBHEHUH.
PanuonanbHble  ypaBHEHHS.
PannoHaneHble  ypaBHEHHs
KaK MaTeMaTUYECKUE MOJEITN
peanbHbIX CUTYallUM.

Teopema Buera. Paznoxenue
KBaJIPaTHOI'O TpeX4jeHa Ha
JIMHEVHBIE MHOKUTEIU.

ITocTanoBka 11e1M ¥ 3a7a4 Ha
Ka)KJIOM YpOKe.
[TnanupoBanue yaeOHOH
NESTEIIbHOCTH Ha YpOKE U
noMa. Ilonsenenue urora Ha
ypOKe: 4YTO HOBOTO Y3HAIH,
qemy HAYYHIIUCH.
CaMOKOHTpOJIb u
CaMOOIIEHKA TOCTYKEHUH.
N3yuenune Marepuana
y4eOHHKA C TIEJIBI0 OCBOCHUS
IIOHSTHUS KBaJIPATHOTO
ypaBHEHUS, €ero
KO3(QQHUIMEHTOB,  MOHATHUSA
JTUCKPUMHHAHTA.

OcBoenne MMOHSTHS
KBaJpaTHOI'O YpaBHEHU,
yMEHHe pacro3HaBaTh
KBaJIpaTHEIE YpaBHEHU,

IIPOBOJAMTH HCCIECNOBAaHUE Ha
IpEAMET KOJIMYECTBA KOpPHEU
KBAJpaTHOIO ypaBHEHHA II0

JUCKPUMHUHAHTY 51
koa(ddurmenTam, yMEHHe
OPUMEHATh (HOPMYJIBI KOpHEH
JUIE  PEUICHHsT  KBaJpaTHBIX

yYpaBHEHUN. YMEHHE peIaTh
palUOHAIbHBIE YPAaBHEHUA U
ypaBHEHUs, cBoOJdAIMEC K
KBAJIpaTHbIM, YMEHHE pelIaTh




HccnenoBanue KBaIpaTHBIX

YpaBHEHUN Ha  IpeaMer
qucia KOpHEIl. BriBon
dbopMynBl AT BBIYMCIICHUS
KOpHEM KBaJI[paTHOIO
YpaBHEHUS. IIpumeHeHue
dbopmMyn Uil pEIICHHS
KBaJpaTHBIX YPaBHEHUM.
CocraBneHue anropuTMa
pelieHus KBaJIpaTHOI'O
YpaBHEHUS.

HccnenoBanue
COOTHOUIEHUS MEXIY
KOPHSIMU KBaJIpaTHOI'O
YpaBHEHUSA u €ero

Kod(puLreHTaMu, U3yYeHHe
Teopembl Buera (mpsmoit u

00paTtHoiA). IIpumenenue
TEOPEMBI Buerta 1A
COCTaBJICHUS  KBaJpaTHBIX

ypaBHEHUH, 1MO00pa KOpHEH
MPUBEJICHHOTO KBaJpPaTHOIO
YpaBHEHUS, pa3IoXKeHUs
KBAJIPAaTHOTO TPEXUICHA Ha
MHOKUTEH.

OcBoeHME METO0OB PELICHHUS
anreOpanvecKux ypaBHEHUH,
CBOJISIIUXCS K KBaJIPATHBIM.
MopaenupoBaHue pealbHBIX
CUTyalHi C IIOMOILIBIO
KBaJIpaTHbBIX u
paLrOHAIbHBIX YPABHCHUM.
Yuacmue 6 munu npoexmmuoti

TEKCTOBEIC 3a1a4n
areOpanyecKum METOJIOM:
COCTaBJISITh ~MaTEMaTHYECKYIO
MOJIeTh — KBaJgpaTHOE JIHOO
panroHaIbHOE ypaBHEHUE,
peuaTh ero u
HHTEPIPETUPOBATH PE3YIIHTAT.
yya

VYmMmenue [eIu,
TUTAHUPOBATH CBOIO
JeSATeTLHOCTh, TPOTHO3UPOBATh
pe3yibTar, OCYIIECTBIISATh
CaMOKOHTPOJIb U CAMOOIICHKY.
YMeHue YUTaTh
MaTeMaTHYEeCKUH  TEKCT U
HAaXOUTh  WHpOpMAIMIO B
y4eOHHKE TIO0 3a/J]aHHOU TeMeE.
YMeHue 1pOBOIUTH aHAJIN3,
HCCIIeAOBaHuE, JIeJIaTh
BBIBOJbl. YMEHHE MPOBOJUTH
JIOKA3aTeIbCTBO YTBEPKIACHHUH.
YMeHue BBINOJIHITH JECUCTBUS

CTaBHUTb

o dbopmyse, MpaBuiy,
oOpa3iry. YMmenue
MOJIEIUPOBaTh C  TOMOIIbIO
YpaBHEHUHU pealbHbIE
CUTYallUH. VYmMmenune
OCYIIECTBIISITh MUHU

MIPOCKTHYIO ACSITEIHHOCTD.
YMGHI/IG BECTH AHAJIOT, YMeHI/Ie
CITyIIaTh, apryMEHTHPOBAHO
BBICKA3bIBATH CBOHU Cy)KI[eHI/IH.
VYMeHue B3aMMOIEHCTBOBATL C
TOBapuIllaMM IO KJaccy B
JIeJIOBOM CHUTYyaIuu, padoTaTh B
nape ¥ rpyirie.

HepaBencrBa
CBoiicTBa YHCIOBBIX
HepaBeHCTB. MccienoBanue

¢GyHKIMH HA MOHOTOHHOCTb.

JluHeitHple W KBaApaTHBIE
HEpaBEHCTBA.

[IpubmmxeHHbIE  3HAYCHHS
I[eﬁCTBHTGHBHBIX YUCCII.

CrangapTHBIN BT YKCTIA.

desimenvbHOCMU
«Keaopamnvie  ypasueHus
Kaxk MamemamuyecKkue
Mmooenu PeanbHbIX
cumyayuiy.

OcyniecTBiieHUE
CaMOKOHTPOJIS pelIeHus,
TIOUCK u yCTpaHEHHE
OIMOOK.

ITocTanoBka 11e1M ¥ 3a7a4 Ha
KaKIOM YpOKe.
[TnanupoBanue yaeOHOU

NESTEIIbHOCTH Ha YpPOKE U
noMma. Ilonsenenue utora Ha
YpOKE: 4YTO HOBOIO Y3HAJIH,
qemy HaYYHIIUCH.
CaMOKOHTpOIIb u
CaMOOIIEHKA TOCTYKEHUH.

CaMOCTOSTENLHOE  YUTCHHE
y4eOHHMKA C IIeJbI0 TTOUCKA
uHpOpMAllUM W M3YYCHHUS

3HaHHE CBOMCTB  YHCJIOBBIX
HEPaBEHCTB, yMeHUue
WJUTIOCTPUPOBATH nX Ha
KOOPJAMHATHOU IIPSIMOH,

HNPUMEHATH TIPU HCCIICAOBAHNT
(GyHKIMM HAa MOHOTOHHOCTb,

JI0OKa3aTeIbCTBE U PELICHUU
HEpPABEHCTB. YMeHue
pacrno3HaBaTh  JIMHEHHbBIE U
KBaJpaTHbIE HEPABEHCTBA,
pemaThb uXx, MIOKa3bIBaTh

PCHICHUC HCPABCHCTBA B BU/IC




Marepuaia Ha 3aJaHHYIO
TEMY.

Nnmoctparus CBOMCTB
YUCIOBBIX HCPABCHCTB Ha
KOOPJMHATHOMN MPSAMOM.

UccnenoBanne QyHKuui Ha
MOHOTOHHOCTb C IOMOIIBIO
CBOICTB YHCIOBBIX
HEPaBEHCTB.

[IpuMeHenue mnpaBwil Ipu
pELIEHNN HEPABEHCTB.
HccnenoBanue B3auMOCBSI3U
peleHui KBaJI[paTHOI'O
HEpaBEHCTBA u
pacrosiokeHuss  mapabdoJIbI
OTHOCHUTENIBHO  NpAMONOX.
VYcraHoBIEHNE B3aWMOCBS3U
MEeKIy — Kod(hduuueHToma
KBaJIpaTHOI'O  HEPABEHCTBA,
3HAaKOM  HEpaBEHCTBA U
HaJlMYMEeM pEUICHUN MpHu
OTPULIATEIEHOM
JUCKPUMMHAHTE.
HccnenoBanue KBaapaTHOTO
YpaBHEHUs C MApaMETPOM Ha
YHUCIIO KOPHEH.

[Touck, oOHapyxeHHEe U
ycTpaHeHHe  OmHMOOK B
pElIeHUH  JMHEWHBIX U

KBaJIPATHBIX HEPABEHCTB.
Yuacmue 6  npoexmmoti
desimenvHOCMU

«Mooenuposanue peanvhbix
cumyayui. ¢ NOMOWbIO
K8AOPAMHbIX HEPAGEHCME» U
«l0e ucnonvzyromes uucia,

3anucanHvle 8
cmanoapmuom euoe? ».
Ornenka U MPUKUIKA
pe3ynbrara B
MPUOJIMKEHHBIX
BBIUMCIICHHSIX.

YHUCIIOBOTO  TPOMEXKYTKAa Ha
YUCJIOBOW IMPSIMOW. YMeHHE
HaXOIUTh MPUOJIKEHHBIE
3HAYCHHE YKCIIa C HEAOCTATKOM
U C U30BITKOM, YyMEHHUE
NPUKUABIBATE W MPUMEPHO
OIICHUBATh PE3YNbTAT. Y MCHHE
MPEJICTABIISITH qyycia B
CTaHJApPTHOM BHJIC u
BBIMIONHATh  apudMeTudecKue
NEUCTBUA C YHCIaMHU,
3aMMCaHHBIMU B CTaHJIAPTHOM
BHJIC, HCIIOJb30BaTh 3aIllCh
YHClia B CTAHJAPTHOM BUIE IS
BBIPKCHHS pa3mepoB
00BEKTOB, IUIATEIFHOCTH
MIPOIIECCOB B PEATBHOM MHUDE,
CPaBHHBATH YHCIa,
3amycaHHble B CTaHIAPTHOM
BHJIE.

YV

YMenue ey,
MJIaHUPOBATH CBOIO
NESITENIbHOCTD, MPOTHO3UPOBATH
pe3ysbTar, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOIICHKY.
Ymenue YUTaATh
MaTeMaTHYeCKUM  TEKCT U
HaxoJuTh  HWHPOPMANMIO B
y4yeOHHMKE TIO 3a/JlaHHOU TeMe.
VYmMmenue MPOBOJUTH
HaOII0IeHNe, CpaBHEHUE,
aHaJm3, HCCIIeIOBAaHUE,
o0o0mienue. Ymenue pabotarb
0 TIpaBUJIy M 00pasiy.Y MeHue
BBITIOJHATH MPUKUAKY, OIEHKY

CTaBUTDb

pazmepa 00BEKTOB,
JIJIIUTEIIBHOCTU PCAIBbHBIX
MPOIECCOB. VYmMmenue
OCYHICCTBJIATDH MHWHHU

MIPOCKTHYIO JACSATEIHHOCTD.
YMGHI/IG BECTH AHAJIOT, YMeHI/Ie
CITyIIaTh, apryMEHTHPOBAHO
BBICKA3bIBATH CBOHU Cy)KI[eHI/IH.
VYMeHue B3aMMOIEHCTBOBATL C
TOBapuIlaMM MO KJaccy B
JIeJIOBOM CHUTYyaIuu, padoTaTh B
nape ¥ rpyrre.

DJIeMeHThI
KOMOHUHATOPHKH,
CTATUCTHUKH M
BEPOSATHOCTEM

IIpocreiimue

TeOpHH

ITocTanoBka 11e1M ¥ 3a7a4 Ha
KaXJI0M YpOKe.
[TnanupoBanue yaeOHOU
JCATCIIBHOCTU HaA ypOKe nu
noMma. Ilonsenenue urora Ha
YpOKE: 4YTO HOBOIO Y3HAJIH,

O3HaKOMJIGHHME C OCHOBHBIMHU

METOAaMHU peleHus
NPOCTEHIINX KOMOMHATOPHBIX
3amad:  mepebop  BapHAHTOB,

IIOCTPOCHHUE JIEPEBA BAPUAHTOB,
IIPaBUJIO YMHOXKEHHUs. YMEHHE




KOMOMHATOPHBIE 3aJa4d.
OpranuzoBaHHBId  TIepeOOp
BapHaHTOB, JIepeBO

BapuanToB. KomOuHaTOpHOE
HPABHIIO YMHOXKEHHUSL.

yemy HAY4YMJITUCD.
CaMOKOHTpOIIb u
CaMOOIIEHKA TOCTYKEHUH.

Habmionenue, ycraHOBICHHE

TSt

OPUMEHSTh
KOMOWHATOPHOTO  YMHOXCHHUS

IIPaBUIIO

peICHUA 3aaa4 Ha

HAXOXKIECHUE YUCiIa OOBEKTOB

3aKOHOMEPHOCTH NP | UM KOMOMHAITHH.

nepebope BapuaHToB, | YV /I

HOCTPOCHHUH nepeBa | YMEHHE  CTaBUTh LEIb |

BapUAHTOB, BBIBOJ TIpaBHWJIA | 3a]auH, IUIAaHUPOBATh

KOMOMHATOPHOTO JeATENLHOCTbD, HPOBOJIUTH

YMHOXCHHUSI. CaMOaHAJIM3 U CaMOKOHTPOIIb

Munu npoexm | NeATEIbHOCTH.

«Kombunamopuxa  6okpye | YMeHue POBOAMTH

Hacy. OpraHM30BaHHBIN nepebop
BapuaHTOB,  paboTaTh 1O

MpaBUIy U 00pasiry.

YMeHHe KOHTaKTHpPOBaTb CO
BCEMM YYaCTHUKaMH y4eOHOIro
npolecca.

HTorosoe noBropeHue

IToctanoBka 1eaIu W 3amad
IpA MOBTOPEHUU MaTepHaa.
[TnanupoBanue yaeOHOH
NCATCIIBHOCTU Ha ypOKe nu

noma. IlogBenenme wmTOra,
KOppeKuus 3HaHUMH.
CaMOKOHTpPOJIb.
Copep:xanue Kypca «AJreopa-9»
Coneprkanue Kypca XapakTepucTrkKa BuA0B | [Imanupyembie
JESATEIbHOCTH pe3ynbTaThl 00y4YCHUS
IloBTOpPEHME Kypca AKTyanuzanuss — 3HaHWMI
aaredopsl 8 kiacca 3a  Kypc anreOpsl 8
KJlacca
HepaBenctBa u cucrembl | [loctaHoBka 1menm M 3agad. | YMEHUE  pacrno3HaBaTh
HEPaBEHCTB [InanupoBanue yueOHOU | BUJIBI HEpPABEHCTB:
JluHeiiHplE W KBaJpaTHBIE | NEATEIBHOCTA HA YPOKE WU JOMa. | IUHEMHOE, KBaJpPaTHOE,
HepaBeHcTBA. Panmonanbnble | [logBeneHne uTora Ha ypoke: 4TO | pallMOHAIBHOE, u
HEpaBEHCTBA. Merton | HOBOTO y3HANM, YeMY HAYYHIUCH. | BRIOUPATH croco6
uHTepBaioB. MHoOkecTBa H | CAMOKOHTPOJIb U KOPPEKUHS | PEIICHUS. OcBoeHue
omnepaluu HaJ HUMHU. | 3HAHUH. Pa3IUYHBIX METO/IOB
CucTtembl HEpaBEHCTB. Urenne yuyeOHMKA C  LENbIO | peUICHUs] HEPABEHCTB U
OCBOCHUS HOBBIX 3HaHUH, | CUCTEM HEPaBEHCTB.
U3BJICUCHHE uH(popMauu B | YMeHue CTPOUTH
COOTBETCTBUU C TEMOH YpOKa H | TEOMETPUUYECKYIO
3a/laHUEM YUUTEIS. MOJEIb peueHus
BeinonHenue  ynmpaXXHEHUH 110 | HEPAaBEHCTBA M CUCTEM
npaBuily, 00paslly U aJIropuTMy | HEpaBEHCTB. YMenune
OpU  PELICHUH HEPAaBEHCTB U | HHTEPIPETUPOBATh
CUCTEM HEPABEHCTB. | pe3yJIbTar.
HccnenoBanue 3HakoB | OcBOoeHUE MTOHATUI
HEpaBEHCTBA Ha YHUCJIOBBIX | MHOXECTBO, 3JIEMEHT
MPOMEKYTKAX, OTOOp PE3yabTaTOB | MHOXKECTBA, MyCcTOE
peueHusl. MHOXECTBO,
[Towuck, oOHapyXeHHe U | IOAMHOECTBO,
WCITpaBJICHUE ONNOOK. 00bEeIMHEHNE u




IlonBenenune mroros. CaMoOOILIEHKA
3HAHUI.

MepEeCceYeHue MHOXECTB.
Ymenue MOKa3bIBaTh
00bEeIMHEHNE u
MEePEeCeYeHE MHOKECTB
C TOMOIIBIO  KPYroB
Diinepa, Ha YHUCIOBOU
NpAMON U KOOPAMHATHOMN
MIJIOCKOCTH.

YV

VYMeHne CTaBUTL IICIIH,
MJIAHUPOBATh CBOIO
JIeSITENLHOCTD,
OCYIIECTBIISTh
CaMOKOHTPOJIb 51
CaMOOIICHKY. VYmMmenue

HaXOAUTh WH(POPMALIHIO
B yueOHHUKE IO 3aJaHHOMN

TeMe. YMEHHE BECTH
JTHAJIOT, YMEHHE
CIIyIIaTh,
apryMEHTHUPOBAHO
BBICKA3bIBaTh CBOH
CYXKIICHUSA. VYmMmenue
paboTaTe TO TpaBUILY,
ANTOPUTMY, (o)
aHaJIOTuH. YMmenue
aHaJIM3UPOBATH CBOM
JIeNCTBHUS,
MPOTHO3UPOBATH u
OLICHUBAaTh  PE3yJIbTar.
Vmenue

B3aUMOJIE€NICTBOBATh c
TOBapHIllaMu MO KJaccy,

paborate B mape U
rpynre.
Cucrembl ypaBHeHUH IlocranoBka 1menu W 3aaad. | 3HaHUE YpaBHEHUH
PammmonansHoe ypaBHenue c | [manupoBanue y4eOHOH | OKPY)KHOCTH,  TPSIMOH,
JBYMsI NEPEMEHHBIMHU. | ACATEIBHOCTH Ha YpOKE W JoMa. | mapaloibl, TUIEpOOIIH,
Pemenue ITonBenenne uTora Ha ypoKe: YTO | YPABHEHUH C MOIYJIEM.

ypasuenusp (x; y) = 0.

dopMyna pacCTOSIHUSA MEXIY
JIBYMSI TOYKaMHU
KOOPAMHATHOW  IUIOCKOCTH.
YpaBHeHuE OKPYKHOCTHU.
Cucrembl  ypaBHEHHH  C
JIBYMsI IIEPEMEHHBIMH.
Pemienue cucreMm ypaBHEHUH.

HepaBenctBa u  cucTEMBI
HEPaBEHCTB c JBYMS
IIEPEMEHHBIMH. Metonsnl
pELIECHHS] CUCTEM YpPaBHEHUU.
CucreMbl ypaBHEHHH Kak
MaTE€MaTUYECKHE MOJEIH

pEAbHBIX CUTYALIHIA.

HOBOTI'O Y3HaJM, YEMY Hay4dUJIHCh.
CaMOKOHTpPOJIb.

CamocTrosTenbHOe U3y4yeHue
MaTepuana yueOHUKa, W3BIICUCHHE
yueOHOM HHpOpMAIMK O METOIax
pELLIECHHS] CUCTEM YpaBHEHHIA.
WnTerpauus 3HaHuil no anredpe u
FEOMETPUM TPHU  HU3YYCHHH U
IPUMEHEHUN B PELIEHUH 3a]ad
TEM pACCTOSTHUE MEXIY JBYMs
TOYKaAMU B KOOpPJAMHATHOMN
IJIOCKOCTH, yYpaBHEHUE
OKPY’KHOCTU U YPABHEHUE MPSIMOU.
[Ipumenenue rpaguIecKux

METOIOB pu peLieHun

YMeHHe NpUMEHATh B
peleHnH cHCTEM
ypaBHEHHH Tpaduueckue
u aHAJIMTUYECKHE
METO/BI. YMeHue
BBINOJIHATh
npeoOpa3oBaHue
YpaBHEHHH, BXOASALIMX B
CUCTEMY, BBOJIUTh
HOBYIO [IEPEMEHHYIO,
UHTEPIPETUPOBATH u
OLIEHUBATh PE3YJIbTAaT.
YMeHue IIPUMEHSATH
CHUCTEMbl YpaBHCHUW B
peleHnn 3azad.




YpaBHEHHI, HEPABEHCTB U CHCTEM
YpaBHEHUM. HccnenoBanue
B3alMHOI0 pacmoaokKeHus
rpaduKoOB  ypaBHEHHMH TNPSMOIA,
napabosbl, THHEPOONBI W Jp. C
OKPYKHOCTBIO.
MonenupoBanue
CUTyallui B BUJE
ypaBHeHu. OcBoeHHE
BUJA 3a1a4
MPOU3BOUTENIBHOCTb.
Yuacmue 8 NPOEKMHON
desmenvbHOCMU «Cucmemul
VPasHeHull Kax mamemamudeckue
MOOenu  peanvHuvlX — CUMYyayuiiy,
«KusHb 60OKpye Hac: 3a0ayu Ha
NPOU380OUMETLHOCHIb Y.

PaGora B mape, rpymre.

[Touck, oOHapy>XeHHUE u
yCTpaHEHHUE (911150 npu
BBINOJIHEHUH BBIUHCIICHUH,
IIOCTPOEHUNU rpaduKoB u
npeoOpa3oBaHUH BBIPOKCHUH,
pelIeHUH YpaBHEHHM, BXOISIIUX B
cuctemy. OlleHKa JOCTOBEPHOCTH

peabHBIX
CUCTEM
HOBOTO
Ha

M UHTEepHpeTauus  pesyibTaTa
peuieHusl.

[lonBeneHne WTOroB: YTO HOBOTO
y3Haju, yemy Hay4HJIACH.

CaMoolIIeHKa 3HAaHUH.

OcBoeHue IIPUEMOB
pemieHuss  337a4  Ha
IIPOU3BOIUTEIIBHOCTh
TpyZza.

VYMmenune MPOBOJIUTH
aHaM3 M TpaduuecKoe

UCCIICIOBAHUE PEIICHUS
CUCTEM YpAaBHEHUMH, B
TOM YHCJIE C YPaBHEHUEM

OKPY>KHOCTH, JenaTh
BBIBOJIBI u
HUHTEPIPETUPOBATH
pe3yabTaT
HCCIIEIOBaHUS.

YV

VYMeHne CTaBUThL IICIIH,
MJIAHUPOBATh CBOIO
JIeSITENLHOCTD,
OCYIIECTBIISATh
CaMOKOHTPOJIb 51
CaMOOIICHKY.

YMenue YUTaTh

MaTeMaTHYECCKHUH TEKCT U
HaXOIUTh HWH(OPMAIIHIO
B yueOHUKE IO 3aJaHHOMN
TEME. YMenue Ha
HarJSITHO-UHTYUTHBHOM
YpOBHE MIPOBONTH
HaOJII0IEHHE,
HCCIIEIOBAHUE, aHAJIU3,
JleJIaTh BBIBOALI. Y MEHHE
MIEPEBOUTH
nHpopMaIuio c
HaTrJISTHO-UHTYUTUBHOTO
ypoBHS Ha  pabouuit
YpOBEHb BOCTIPUSTHSL.
YMenune paboraTth 110
MpaBUILY, QITOPUTMY,
oOpasiry. YMenne
OCYIIECTBISATh MPUKHUIKY
W OIICHKY pe3yjbTaTa C
TOYKH 3peHus ero
JIOCTOBEPHOCTU. Y MEHHUE
JIOTHYECKH MBICIINTD,
paccyxnarb, I0Ka3bIBaTh

YTBEPKIACHUA.

VMenne BecTH IHAJIOT,
yMeHI/Ie CHYI_HaTI:,
apryMEHTHPOBAHO
BBICKA3bIBATh CBOH
CYXKIICHUS. VYmMmenue

B3alMOJICUCTBOBATh c
TOBapHIllaMU TI0 KJaccy
B JICJIOBOW CUTYaIIUU.




YucioBble pyHKIUH

Oynkiua. HesaBucumas wu
3aBHCHMas MepEMEHHBIE.
Onpenenenue YUCJIOBOU
byHKIHH. O6nactpb
ompezeneHuss W 00IacTh
3HAYCHUM byHKIIHIH.
EcrecTBeHHas o0nacTh
ompeeIeHUs byHKIIHIN.

Crioco6b1 3aanus (PyHKIUH.
CgoiictBa ¢yHKIMA. YeTHBIC

U HEYeTHble  (PYHKIUH.
Anroput™ HUCCIIEIOBAHUS
¢yHKIMM ~ HAa  YETHOCTb.
['padyiku yeTHOM U HEUETHOU
GyHKIHA. OyHKIUNY =
x" (n € N), ux cBoiicTBa H
rpaduKy. OyHKIMHY =

x™ ™ (n € N), ux cBoiicTBa H

rpapuxn. Oynknus y = Vx,
ee CBOICTBa U TpaduK.

IloctaHoBka 1enm W 3agad  Ha
KaxJIoM ypoke. Ilmanupoanue
y4eOHOM NIeATeTLHOCTH Ha YPOKE U
noma. IlogBemenue wuTOra Ha
YpOKE: YTO HOBOIO Yy3HallU, YeMY
Hayuymnuch.  CaMOKOHTpOIb H
CaMOOIICHKa 3HAHUH.

Onucanne CBONCTB (yHKIIUH y =

kxz,yzs,yzax2+bx+

¢,y =+/x,y = |x|. Uccnenosanne

GyHKIHA.

3aganue  QyHKUMH ~ pa3sHBIMHU
criocobaMu " MOCTPOEHHUE
rpaduKoB.

N3yuenue HOBBIX CBOICTB
(GYHKIUI: 4€THOCTh M HEYETHOCTb.
Hccnenosanue byHKIMII Ha
YETHOCTh M HEUYETHOCTh COTJIACHO
AITOPUTMY.

N3yuenne CBOUCTB GyHKIHMH Y =
x" (n € N), y=x""(n€N),
y = Vx, MOCTPOCHHE 1704
rpa¢ukoB. [Ipumenenne rpadukoB
(GyHKUIMH K pelIeHUI0 YpaBHEHU,
HEPaBEHCTB, CHUCTEM ypaBHCHHU U

HEPaBEHCTB.
Yuacmue 8 NPOEeKmHouU
oesmelbHOCmU «Onucanue

PEANbHbIX NPOYECcos ¢ NOMOUbIO
epaguxos  pynxyuiy = x™ (n €
N),y=x""(n€ N)».

IMouck pemenuss B mpoOIEeMHOM
CUTYaIIHH: HETOYHOCTh u
HEJ0CTAaTOYHOCTh PUMEHCHUS
rpau4ecKoro MeToja pPEIICHHS
ypaBHEHHsIA = X", — 110 aHAJIOTHH
C pelieHHeM HOpobneMsl x2 = a.
3HaKOMCTBO c HOBOU
MaTeMaTUYeCKOM MOJIEIbIO ’W
PaGoTa B mape u rpymre.
[ToxBeneHne WTOTOB: YTO HOBOTO
y3HAIH, qemy HAYYHITUCH.
CamoolieHKa 3HaHUM.

YmeHue BBIUUCIIATH
3HAUEHUs GbyHKIUH,
3aIaHHBIX  (OpMYyJIamMH,
COCTaBIISTh TaOJIALBL
3HAYCHHI byHKIIHH,
pacmo3HaBaTh BU/IBI
n3ydaeMbIX  (pyHKIUH,
CIIOCOOBI  MX  3aJaHus,
CTPOUTH rpaduku,
OITUCHIBATH CBOMCTBA

(GyHKIHHI, OCYIIECTBIIATH
MapaJUICIbHbIM  [IEPEHOC
rpaduka  GyHKIUUY =
f(x)ma xoopauHATHOM
IIJIOCKOCTH. YMeHue
UCIOJIb30BaTh

(G YHKIIMOHATTLHYIO
CUMBOJIUKY Ul 3alucu
pa3HooOpa3HbIX (PaKTOB,

CBSI3aHHBIX c
paccMaTpuBaeMbIMH
byHKIHAMU;
HCII0Ib30BaTh
(YyHKIIMOHAIIBHO-
rpaduueckue
MIpeICTaBICHUS JUISt
perieHus u
UCCIIETOBaHUS
YPAaBHEHUH, peLIeHns
CUCTEM ypaBHEHUH H
HEpPABEHCTB. YMeHue
HaXOOUTh pEIIeHUE B
npoOJIEMHON CUTYaITUH.
YYJ

VYMeHne CTaBUThL IICIIH,
IJIAaHUPOBATh CBOIO
NeSITEbHOCTbD,
OCYILIECTBIISTh
CaMOKOHTPOJIb "
CaMOOIICHKY.

YMeHue OCO3HaHHO
YUTaTh MaTeMaTHYeCKU
TEKCT, HaXOUTh
nHpopMaIuio B
y4eOHUKE M0 3aJaHHOMI
TEME. YMenue Ha
HaTJISTHO-UHTYUTUBHOM
YpOBHE MIPOBOAUTD
HaOJIIOIeHUE,
UCCIIeIOBaHNe, aHAJIU3,
JieNnaTh BBIBOJbI. Y MEHHE
MepeBOAUTH
nHpopMaIuio c

HarJI 1 IHO-UHTYUTHBHOI'O




YpOBHS Ha pabounii u
nanee Ha (HOpMaNbHBIHA
YpOBEHb  BOCIIPUSTHS.
YMeHue  pemars 10
o0paslly W ajaropuTrmy,
MPOBOAWTh  aHAJOTHH.
YMeHue OCylIecTBIISATh
MPOEKTHYIO
NeSITeNbHOCTbD.

VYMeHue BeCcTH JgUajor,
yMEHHE CIIyIIaTh,
apryMEeHTHUPOBAHO
BBICKA3bIBaTh CBOM
CYXKICHUS. YMenue
OBICTPO BKJIFOYATHCS B
NEeSITENbHOCTbD,
B3aUMOJICHCTBOBAThL C
TOBapuIlaMu IO KJACCy
B JICJIOBOW CUTYAIINH.

IIporpeccun

Yucnosbie
MOCJIEI0BATEIbHOCTH.
CrniocoObl 3a7jaHMsI YUCTIOBBIX
MOCJIEN0BATEIBHOCTEN
(aHATUTUYECKHH, CIIOBECHBIH,
pekyppentsbiii).  CBolicTBa
YU CIIOBBIX
MOCJIEN0BATEIBHOCTEM.
Apudmernaeckas
nporpeccuss. @opMyna N-ro
yieHa. @Dopmyina  CyMMBbI
YJICHOB KOHEYHOU
apupMeTUIeCKOn
MPOTPECCHM.
XapakTepucTU4eCcCKoe
CBOICTBO.

I'eomeTpuyeckas
nporpeccus. . dopmyna N-ro
yiaeHa. @Dopmyna  CyMMBbI
YJICHOB KOHEYHOU
reOMETPUYECKOMN
MPOTPECCHH.
XapakTepucTUIeCKoe
ceorctBo. IIporpeccun wu
0aHKOBCKHE PACUETHI.

IloctaHoBKa 1enm W 3agad  Ha
ypoke. [lmanupoBanue ydeOHOI
NESTENIbHOCTH Ha YpOKe W JoMa.
[TonBenenue utora Ha ypoke: uyTO
HOBOTO Y3HAalH, Y€MY Hay4YWJIHCh.
CaMOKOHTPOJIb U CaMOOILIEHKA
JIOCTUKEHHM.

N3yuenne marepuana ydeOHHMKA C
LEbI0 OCBOCHUS
MOHSTUSIMH:TIOCIIEI0OBATEIbHOCTD,
3a/1aHue MOCIIeI0BATEIHHOCTH,
rpaduk MOCJIeI0BATEIHHOCTH,
dopmyna n-ro unena. OcBocHHE

NOHATUH  apudMeTHUeckas U
reoMeTpuyecKas MIPOTPECCHH,
BBIBOA  (opMyT N-ro d4JeHa,
CYMMBI YJICHOB KOHEYHOM
apupMeTUIeCKOn u
reOMETPUUYECKON IIPOrpeccum,
XapaKTEPUCTUUECKUX CBOMCTB.
HccnenoBanue
MMOCJICIOBATEILHOCTEH, B  TOM
yuclie apu(pMeTHIECKOM U
reOMETPUYECKOMN MPOTrPECCUH.
BeinmonHenue  ynpakHeHMM — Ha
npuMeHenue Gopmyn N-To uieHa,
CYMMBI YJICHOB KOHEYHOM
apupMeTUIeCKOn u
reOMETPUUECKON IIPOrpeccuH,
XapaKTEPUCTUUECKUX CBOMCTB.
MopenupoBanue OaHKOBCKHUX

pacyeToB ¢ MOMOIIBIO MPOTPECCUH.
Pabora B rpymre.

Yuacmue 6 npoexme «Ilpoepeccuu
KaKk mamemamuyeckue Mooenu

O3HaKOMJIEHHE C HOBOU

MaTeMaTH4YeCKOU
MOJICTIBI0  —  YHCJIOBas
MOCJIEC0BATEIIHLHOCTD,
apupmeTHyecKas u
reoMeTpruYecKast

MPOrPECCUu, CIocodamu
3a/laHus
IMOCJIEIOBAaTEILHOCTEMH,
dbopmynaMun-Tro 4ieHa,
rpadMKaMUYHCIOBBIX
IOCJIEN0BATEILHOCTEN.
3nanue ¢opmyn  N-ro
YJieHa, CYMMBI YJICHOB
KOHEYHOM
apupMeTHIECKON "
reOMETPUYECKOMN
MIPOrpeccum,
XapaKTEPUCTUUECKUX
CBOMCTB. OcBoenne
HOBOM  TEpMHUHOJIOTUH,
HOBBIX  CHMBOJIOB U
o0o3HaueHWH. YMeHHe
pacrno3HaBaTh
apu(METHUECKYIO u
reOMEeTPUUYECKYIO
MPOTPECCUU,  HAXOAMTH
HEWU3BECTHBIN
KOMIIOHEHT (opmMyIsl N-
ro wieHa, (GOPMYJIbI
CYMMBI KOHEYHOU
apu(METUYECKOH  WIH
reOMETPUYECKOMN
MPOrPecCuu, MPUMEHSThH
XapaKTEPUCTUUECKOE




PeanbHbIX CUmyayuiiy.
Ocy1iecTBiIeHHE  CaMOKOHTPOJIS
pemieHusi, oOHapy>XeHue, MOUCK U
yCTpaHEHUE OIINOOK.

CBOMCTBO  IPOIPECCHH.
3HaHue bopmybl
CIIO)KHBIX  TIPOLIEHTOB.
YMeHue - IpOoU3BOAMTH

HECIIO’KHBIC pacueTsl
MPOLIEHTOB OAHKOBCKHUX
ornepamnuu. VYmenue

MOJICJIUPOBATh pealbHbIC
CUTyallUH C TIOMOIIbIO
MOCJIEOBATEIbHOCTEH.
YV

VYMeHHue CTaBUTh IIeIIH,
IJTAaHUPOBATh CBOIO
JICSITEILHOCTD,
MPOTHO3UPOBATH
pe3ynbTar,
OCYIIIECTBIISATh
CaMOKOHTPOJIb H
CaMOOIICHKY.

YMenue YUTaTh
MaTeMaTHYECCKHUH TEKCT U
HaXOJUTh WH(POPMALIHIO
B yueOHHUKE IO 3aJaHHOMN
TeMe. YMEHHE 4YHTaTh
YTBEPKICHUS,
3arMcaHHbIe Ha
MaTEeMaTHYECCKOM SI3BIKE
B 3HAKOBO-CHMMBOJILHOM

dbopwme. YMenne
HaOMIOMaTh,  HAXOIUTH
3aKOHOMEPHOCTH,
BBIIBUIaTh  THMIIOTE3EI,
MIPOBOIUTH

00OCHOBaHUE. YMEHHE
MEPEXO/IUTh oT

HaTJISITHO-UHTYUTUBHOTO
YPOBHSI BOCHPHUATHS K
paGouemy u  pganee
(dhopMaIbBHOMY  YPOBHIO.
YMeHue IIPOBOJUTH
aHaM3, WCCIIeZIOBaHUE,
nenatb  00OCHOBAaHHBIE

BBIBOJIEL. VYmMmenune
BBITIOJIHSATH JIEUCTBUS TIO
dhopmyie, paBuiy,
oOpasiy. YMmenue
MOJIETTUPOBATh pealibHbIe
CUTYAIUH. YmMenue
OCYILIECTBIISTh MUHU
MIPOEKTHYIO
NeSITeNbHOCTbD.

VYMeHne BEeCTH JIHAaJIOT,
yMEHHE CIIyIIaTh,

apryMEHTUPOBAHO




BBICKA3bIBaTh CBOH
CYXKICHMUS. YmMenue
B3aUMOJCHCTBOBAThL C
TOBapuIlaMu IO KJAcCy

B JEJOBOM CHUTYyallWH,
paborate B Tmape U
rpyIe.
DJIeMeHThI [locTaHoBKa w©enu W 3agad Ha | YMEHUE MIPUMEHSTH
KOMOMHATOPHKH, KakJI0M ypoke. IlmaHMpoBaHHWE | OCHOBHBIE METO/IbI
CTATHCTHKM M TEOPHMM | yIeOHOMU JEATETbHOCTH Ha YPOKE U | PEIICHUSI
BEpPOSITHOCTEI noma. IloxBemeHwe WTOra Ha | KOMOMHATOPHBIX —3ajad:
YPOKE: YTO HOBOTO Yy3HAIIM, 4eMy | mepebop BapHaHTOB,
KomOunaropHbie Hay4uiaucb.  CaMOKOHTpOJIB U | IOCTPOCHUE zepeBa
3anaun.IIpasuio CaMOOILIEHKA JOCTUKECHHN. BapUaHTOB, IIPaBHIIO
YMHOKCHHA. akTopual. | Hagmonenue, YCTAQHOBJICHUE | yMHOXKCHHUSI.  YMCHHE
IlepecranoBku. _ | 3axoHOMepHOCTH TIpH Tiepebope | MPUMEHSTh MPaBHJIO
Cratuetuka  —  JMM3AHH | papyanroB, MOCTPOGHMH JE€peBa | KOMOMHATOPHOTO
unGopmaimu. IpyNmupoOBKa | papyanrop,  BBIBOA — MpAaBHIA | YMHOKeEHHS ISt
undopmarun.  OOMMH  PAN | koMGUHATOPHOTO YMHOKEHHUS. pelieHuss  3amad = Ha
JAQHHBIX. KpaTHOCTb | yyacrie B IPOBEICHUH | HAXOXKIECHHE yucia
BapUaHTBI USMEPCHUA. | sxcniepumenta. Coop, 00paboTKa U | 00BEKTOB WA
Tabmianoe  MpesICTABNEHNE | pencrapienne HHOPMALIHH. KOMOUHAIIHIA.
uHpopMaIHH. HacroTa | Ospakomnenne c HOBOI1 | OcBoeHME TOHATHSA
BapHaHTHI. I'paduyeckoe | yaremarnueckoii  Momensio  — | paktopuan, YMEHHUE
HIPEACTABJICHUC KJIACCUYCCKOU BEPOSTHOCTHOH | MPUMEHATHh OMPEACIICHUE
MHpOpMaIHH. Tonuro | cxemoit u npumencrne (popMyibl | pakTopHana B pelcHUA
PacCpeaCICHHA AQHHBIX. | n7g  momcuera  BEPOATHOCTH. | KOMOMHATOPHBIX 3a1ad.
['ncrorpamma. YHHcnoBeIe | \aremaTueckoe MozenupoBanre | O3HAKOMIIEHHE C HOBOM
XapaKTCPUCTHKA AQHHBIX | ripocreifimmx BEPOSITHOCTHBIX | MaTEMAaTHIECKOI
A3MCPCHUAL. CUTYaLH. MOJICIIBIO -
BeposiTHOCTB. CoOsbiTHE. KIIACCHUECKOl
Knacenueckas Munu  npoexm  «HMepvl  u | BEPOSITHOCTHOH CXEMOM
BCPOATHOCTHAA CXCMA. | geposmuocmu cobvimuiiy. u bopmyoit VIS
IIpoTHBOMOIOKHbIE MO/ICU€Ta BEPOSITHOCTH.
COOBITHSI. HecoBmecTHbIe 3HAaHHE OCHOBHBIX BHIOB
COOBITHSL. BepositHOCTB CIy4alHBIX  COOBITHIL:
CyMMBI  JBYX  COOBITHIL. JOCTOBEPHbIC,
BepositHOCTB HEBO3MOKHEIC,
HPOTUBOIIOJIOKHOTI'O HECOBMECTHBIE COOBITHS,
COOBITHS. COOBITHS,
OKCHepUMEHTAJIbHbBIE IIPOTHBOIIOIOKHBIE
JaHHBIE W BEPOSTHOCTH JAHHBIM; CyMMa JBYX
coObiTuii.  CraTHcTHYecKas CITy4aifHbIX COGBITHIL
YCTOHYHMBOCTE u YMeHue MPOBOJIUTH
CTaTHCTHICCKAA JIOKa3aTelIbcTBO (hOpMYIT
BEPOSATHOCTb. U TCOPEM.
3HaHue YHUCIIOBBIX
XapaKTEPUCTHK
nH(popManuu,
IIOJIyYEHHOMN B
pe3yibTare
SKCIIEPUMEHTA. Y MEHHUE
MPOBOJTUTH
SOKCIIEPUMEHT.  YMEHHE




UCIOJIb30BATh
CTaTUCTUYECKOU
00paboOTKH pPE3yJIbTaTOB
U3MEPEHUH, MOJIYYEHHBIX
npu MIPOBEICHUU
SKCIIEpUMEHTA. Y MEHHUE
IpyNIUpPOBaTh JAaHHBIE,
NPOBOJIUTH  00pabOTKy
TaHHBIX, MPEICTaBIAThH
uHpOpMalMI0O B  BUJC
TaO0JIHIL, JTUarpaMm,
THCTOTPaMM, rpauKoB.
YYJ

YMeHue CTaBuTh LENb U
3aJ1auu, IJIAaHUPOBATh
NesTeIbHOCTbD,
MPOBOAUTH CaMOaHaJIN3
u CaMOKOHTPOJIb
NeSITeIbHOCTH.

YMeHue IIPOBOJIUTH
AKCIIEPUMEHT, JTOOBIBATh,
o0OpabaTkIBaTh u
MIPE/ICTaBIATh
uHpopManuio, paboTaTh
10 TIpaBUITY U 00pasiry.
YMeHHe KOHTaKTUPOBAThH
CO BCEMH YYaCTHUKAMHU
y4eOHOTO0 nporecca.

METOJIbI

HTorosoe noBropeHue
YHucnosble BBIPAKEHUS.
Anrebpanyeckue
BeIpaKkeHUs. DyHKIMM U
rpa¢ukn.  YpaBHEHUS U
CUCTEMBI YpaBHEHUM.
HepaBenctBa ©  cHCTEMBI
HEpaBEHCTB.  3ajJauyd  Ha
COCTABJICHUE YPAaBHEHUUN WIIN
CUCTEM YPaBHEHUM.
Apudmernaeckas "
reoMeTpHuyecKas
IIPOTPECCHH.

[TocranoBka 1enu ©W 3amad MOpu

MOBTOPEHUU Martepuana.
[TnanupoBanue yaeOHOMH
ACATCIIBHOCTH Ha YPOKEC M JOMa.
[TonBenenne wurTOra, KOPPEKIIMS
3HAHUM.

ITonroroBka K UTOTOBOU
arrecraluu 1o MaT€MaTHUuKeE.
CaMOKOHTpPOIb.




6. Temarnyeckoe NJIAHNPOBAHUE

7 RJaacce

Tema Kounyecr| XapakTepucTHKa OCHOBHBIX BUI0B J1€ATEJILHOCTH YUEHUKA (HA YPOBHE Y4eOHBIX
BO 4YaCOB AeHCTBH)
1. MareMaTH4YeCKHH A3BIK. 13 BhINONHATE 351eMeHTapHbIe 3HAKOBO-CUMBOJIMUECKUE IEHCTBUS, TPUMEHSTh OYKBBI JIS
MartemaTuyeckasi MOJeJIb. 0003HaYEeHUSI YUCEJ, JIs 3alIUCH YTBEPKIEHUHN; COCTaBIATh OYKBEHHBIE BHIPAKEHUS 1O
UrncnoBsie U aireOpandecKre BhIPKEHUS 3 YCJIOBHSIM, 33JJaHHBIM CJIIOBECHO, PUCYHKOM WJIA YEPTEKOM; BEIUHCIIATH YUCIOBOE
Y10 Takoe MaTEeMAaTHYSCKHI S3BIK 1 3HaueHue OYKBEHHOTO BBIPQXKEHHUS; HAXOIUTh 00JIaCTh AOMYCTUMBIX 3HAYEHUI
Yto Takoe MaTeMaThudecKasi MOJIeNb 3 HEPEMCHHBIX B BHIDAXKCHUH.
JInHeiHOE YpaBHEHHE C OIXHOMN EPEeMEHHOI 3 Pacno3HaBaTh TMHENHHBIE YpaBHEHHUSI, peLIaTh JIMHEWHbIC YPaBHEHUS U YPABHEHMUS,
Koop/HaTHast npsmast 2 CBOIAIIUECS K HUM. PemaTh TEKCTOBBIE 3a1a4u alreOpanvdeckiuM CriocoOoM:
MEPEXOIUTH OT CIOBECHOUN (OPMYIUPOBKH 331a4U K aJreOpandeckoi MoJIeIH ImyTeM
Konmponvnas paboma Nel 1 COCTABJICHHS YPABHEHHsI, pelIaTh YpaBHEHUE, HHTEPIIPETUPOBATH PE3yJIbTaT.
2. JluneiiHast pyHKUMSA 12 Ctpouth Ha KOOPAWHATHON MIOCKOCTU TOYKU U (QUTYPHI 110 33JaHHBIM KOOPAUHATAM;
KOoOpAHHATHAS [IIOCKOCT 2 ONpeNesaTh KOOPAUHATHI TOUEK. ONpeaensTh, IBIASETCS JIU Mapa YUCEN pelieHueM
" JAHHOTO YPaBHEHMS C IBYMs IEPEMEHHBIMU; IPUBOJUTH IPUMEPHI PEILICHUI
JIMHCHHOC yPaBHCHHE C IBYMS I1CPCMCHHEIMMU 3 YpaBHEHHUI C ABYMs MIEPEMEHHBIMU; PellaTh 3a/1a4M, anreOpandeckoil MOACIbO
Jluneitnast pyHkuus 3 KOTOPBIX SIBJISIETCSA YPABHEHUE C IBYMsI IEPEMEHHBIMH; HAXOUTh LEbIEC PEILICHUS
Tnneiinas dbynkmus y=Kx 2 myrem nepedopa. CTpoutsb rvpaqlmcn JUHENHBIX YPaBHEHUH C ABYMsI MepPEeMEHHBIMH.
v Boruncnsate 3HaueHus TUHEHON (QYHKIIUU, COCTABISTh TaOIULbI 3HAUeHUH (YHKIUH.

B3aumnoe pacrnonoxenue rpadukoB JTUHEHHBIX N .

. 1 Ctpouts rpaduk JIMHEHHON (YHKIIUH, OIUCHIBATH €€ CBOMCTBA HA OCHOBE IrpauyecKux
pyHKuni npeacrasieHuil. [loka3pIBaTh cCXeMaTUYECKHU MTOJIOXKEHNE HA KOOPINHATHOM TNIOCKOCTH

rpadukoB GyHkiuu Buga y=kx, y=kx+b B 3aBucumoctu ot 3HaueHuit k03P PULIHEHTOB

Koumponvnana paooma Ne 2. 1 ’
3. CucreMbl ABYX JIMHEAHbIX YPABHEHHH ¢ 11 Pemarh cucTeMbl IBYX THHEWHBIX YPaBHEHUM C IBYMS MIEPEMEHHBIMH rpaduvecKH,

ABYMS NNEPEMECHHBIMHA

OCHOBHBIE TOHATHS.

Merton moncTaHoOBKH.

METOJIOM MOJCTAHOBKH, METOJIOM aJIre0paniecKoro CI0KEeHHUS.
Pemath TekcTOBBIE 3a/1a4M anreOpandecKuM CIIOCOOOM: MEPEXOAUTh OT CIIOBECHOM
(bOopMyIHMPOBKY 3a7jauu K alredpandeckoil MoJenu MyTeM COCTaBICHHS CUCTEMBI




MeToz anre6panueckoro CI0KEHHS. 2 JMHEWHBIX YpaBHEHUM, PEIIaTh COCTABIECHHYIO CUCTEMY YPaBHEHHI, HHTEPIIPETUPOBATh

Cucrembl IByX TUHEUHBIX YPaBHEHUN C IBYMS prI?’yHBTaT' . 5

ITEPEMEHHBIMH KaK MATEMATHUCCKHE MOJICITH 3 [MccnenoBaTh CUCTEMBI YpaBHEHHI C ABYMS IEPEMEHHBIMH, COJICPIKAIINe OYKBEHHBIC

pEabHBIX CUTYaLIHIA. KO3 pULHEHTSI].
KoncTpyrpoBath 5KBUBAJICHTHBIE PEUEBbIE BHICKA3bIBAHUS C UCIIOIB30BAHUEM

Konmponvnasn pasoma Ne 3. 1 anredpanveckoro v reoMeTPUYECKOro SI3bIKOB. Vcnonb30BaTh QyHKIIMOHATBHO-
rpaduyecKue IpeCTaBICHUS ISl PEIICHUS U UCCIICAOBAHUS CUCTEM YPABHEHHIA.

4. CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM 9

1 ee CBOiicTBA @opMynHpOBaTh ONPENEIICHUE CTENIEHN C HATYPAJIbHBIM [TOKA3aTENEM, C HYJIEBBIM

UTo TaKoe CTENEHs ¢ HATYpANbHEM TOKA3aTEIeM 2 nokasaresnem; (opMyIupoBaTh, 3aIUCHIBATh B CHMBOJIMUECKOH (hopMe 1 000CHOBBIBATH

: CBOMCTBA CTENEHN C LEIbIM HEOTPULATEIbHBIM [T0KA3aTENEM; IPUMEHSATh CBOMCTBA

Talnia OCHOBHBIX CTEMCHEH. 1 CTETIeHH JUIs TPeoOpa3oBaHus BRIPAKEHUH U BBIYHCICHUH.

CBONMCTBA CTEIICHU C HaTypaJbHbIM [1OKA3aTEJIEM. 3 BOCHpOI/I?)BOI[I/ITB (bOpMyJII/IpOBKI/I OHpeI[eJIeHHP'I, KOHCTPYUPOBATh HECIIOKHEBIC

YMHOXEHUE U JCeJICHHE CTEIIEHEN ¢ OAMHAKOBBIM OHPCACICHIA CAMOCTOATCIIBHO.

OKA3aTE/eM 2 BocnpousBoauts GopMyIupOBKH U JOKA3aTEIbCTBA U3YUEHHBIX TEOPEM.
KonctpyrpoBath MaremMaTuuecKue npeaioxKeHus C IOMOIIBbIO CBSI3KU e ..., MO ...

CreneHsb ¢ HyJIEBBIM IIOKA3aTEIEM. 1

5. OnHounenbl. Onepauuu HAJx 7

O0JTHOYJICHAMH

[Tonsitue ogHounena. CTaHIapTHBIA BUL 1

OJIHOWJICHA.

CroxeHue ¥ BBIUYUTAaHUE OJHOUJICHOB. 2 BEIIOIHATS NEHCTBHA C OXHOWICHAME

VYMHOXEHHE OqHOWIEHOB. Bo3Benene oqHowieHa 2

B CTEIICHb.

Jlenenue oHOYWICHA Ha OJHOYJICH. 1

Konmponvnas paooma Ne 4. 1

6. MHorou/ienbl. Onepauuu HajJ 14

MHOI'04JICHAMM.

OCHOBHBIE TOHATHS.

CrnoskeHne U BEIYUTaHNE MHOTOYJICHOB.

YMHOXKE€HHE MHOTOYJICHA Ha OJHOYJICH.

BbInonHATE AEHCTBUS ¢ MHOTOWIECHAM; JIOKAa3bIBaTh (POPMYIIbI COKPAILLIEHHOTO
YMHOKEHUS, IPUMEHSATh UX B IPEOOPa30BAHUSX BBIPAKECHUN U BBIUMCICHUSIX.
[TpumeHsTH pa3znuuHble POPMBI CAMOKOHTPOJISI IPU BBIIOJIHEHHH TPeoOpa3oBaHui.




VYMHOXKEHHE MHOTOYJICHA HAa MHOTOYJICH.

DopMyJIbl COKPALLIEHHOTO YMHOXEHHUS.

ﬂeHeHI/Ie MHOT'OYJICHA HAa OJHOYJICH.

Koumponvnana paooma Ne 5.

Rl w

7. Pa3no:xxeHue MHOTO4JIeHOB Ha 17
MHOKHTEJIH.
Yro Takoe pa3iiokeHUEe MHOTOUYJICHA Ha 1
MHOXHTEJH U 324€M OHO HYXKHO.
Brinecenue o0111ero MHOKUTENS 32 CKOOKH. 2
Crioco6 rpyniupoBKH. 2
Pa3/10/KCHIIC MHOLOWICHA Ha MHOIKITCIIL C BEIMONHATE pa3nokeHrne MHOTOWICHOB HA MHOKUTEININ M COKPAIICHHE allre0pandecKux

4 <
TTIOMOIIBIO (hOPMYJT COKPAIIEHHOTO YMHOKEHHS. npobdeit
PaznoxxeHre MHOTOWIEHa HA MHOXKUTEIH C 3
MIOMOIIIBI0 KOMOWHAIMN PAa3IIUYHBIX TIPUEMOB.
Koumponvnan paboma Ne 6. 1
Cokpaienue anreOpandeckux Apooei. 3
ToxnecTsa. 1

y=x’ 9 =x" y=-x°
8. DyHKIHA Brruuciars 3Hauenus gynkmuit ¥ - % VT , COCTaBJIATH TaOJIHIIbI 3HAYCHUN
_ 2 2 _ .2
®ynxima Y~ ¥ 3 dynknuit; crponts rpaduxu Gyakmuit ¥ =X, YT 7Y u xycounsix QyHKImid,
I'paduueckoe pelieHne ypaBHEHHUIH. 2 OIMCHIBATh UX CBOMCTBA HA OCHOBE IpauecKuX MpeacTaBIeHui. Mcrnonb30BaTh
KIIMOHAJILHYIO CHMBITUKY JUIS 3aITUCH (DAKTOB, CBS3aHHBIX C KIHUSIMH, oOoramiast
Yro o3HauaeT B MaTeMaTuke 3amuch y=f(X). 3 Pyn o Y ¢ N Pyn ’
OTIBIT BBITTOJIHEHHUSI 3HAKOBO-CUMBOJIMYECKHX JCHCTBHI; CTPOUTH PEUEBbIE KOHCTPYKIIMH

Konmponsnasn paboma Ne 7. 1 C UCTIOJIb30BaHHEM (YHKIIMOHATHLHON TEPMHHOJIOTUI
DJIeMEeHTBI 0NN CATEJIbHON CTATUCTHKH

6 W3BnekaTh nHGOPMAIIHMIO U3 TAOJIHIl U AUArPaMM, BHITTOJIHSATH BEIYUCICHHS IO
(MpHUIIO’KEHHE K 3aJAaUHUKY)

Ta0JIMYHBIM JAHHBIM, OPTaHU30BBIBATH MHPOPMAITUIO B BUJIE TAOJHII U TUATPAMM.

JlaHHBIC U PAIBI JaHHBIX. YTIOPSIIOYECHHBIE PSIIBI

2 [TpuBOAKMTE PUMEPHI YHCIOBBIX JTaHHBIX, HAXOAUTH CPEIHEE, pa3Max, MOJY.

JAHHBIX, TAOJIUIIBI pACTIPEICICHUS




Yacrora pe3ynpTara, TaOIMIbI pacrpeieeHus

2
gacToT. [IponeHTHBIE YaCTOTHI.
I'pynnupoBka JaHHBIX
HTorosoe noBropeHue
8 kiacc
Tema Koanyect| XapakTepucTHKa OCHOBHBIX BH/IOB [eITeJIbHOCTH YYeHHKA (HA YPOBHE y4eOHbIX
BO 4YaCOB JaeiicTBHil)
1. TloBTOpeHue Kypca ajaredpsl 7 Kjacca 2
2. AJjredpamyeckue aApodu 20
OCHOBHBIC IOHSTHS 1 dopmynupoBaTh OCHOBHOE CBOHCTBO aan:GpqueCKon ApoOu ¥ IPUMEHSTH €0 JJIs
OCHOBHOE CBOICTBO AIrebpantecKoil APpooH > npeoOpa3oBaHMs /:[go6en. BrImonHATE ACHCTBUSA ¢ anreOpandecKuMu Ipo0sSMH,
CriosKeHMe 1 BEMUTAHME ANre6panIeckuX apoGeH MPEJCTABIATH APOOHOE BBIPAXKEHUE B BHJIE OTHOUICHUS MHOTOWICHOB, 1I0Ka3bIBATh
2 TOXKIIECTBA.
C OZIMHAKOBBIMU 3HAMEHATEIISIMU
= ®opmMynupoBaTh ONPEACICHHE CTETIEHH C LEJIbIM ITOKa3aTeNeM.
CrnoxeHue ¥ BBIYUTAaHHE AITe0pandecKux Apooeit .
3 BbIauciiaTe 3Ha4eHUs CTENCHEH C IEJIbIM ITOKa3aTesIeM.
C pa3HBIMU 3HAMEHATEISIMU o i &
OpPMYJIMPOBATH, 3aIMCHIBATH B CHUMBOJIMYECKON (hOpMe U MILTIOCTPUPOBATH IPUMEPAMHU
Konumponvnas paboma Ne 1 1 PMYTHP ’ P . PHp PHMEp
v CBOWCTBA CTETICHH C IIEJIBIM ITOKa3aTesIeM, PUMEHSATh CBOMCTBA CTETICHU JIJIS
YMHOXEHUE U JCICHHE anreOpandeckux Apooeii. N o
N 2 npeoOpa3oBaHus BRIPAKEHUH U BBIYMCICHHA.
BosBenenune anredpandyeckoit IpoOH B CTENIEHb .
TTocot - - 3 BrimonHATE ipeo0pa3oBaHus pallMOHATBHBIX BRIPAKEHUH B COOTBETCTBHH C
PCOOPA3OBAHNC ANTCOPANICCKIX BRIPAKCHIH MOCTABJICHHOW IEJIBIO: BBICNATH KBAApAT JIBYWICHA, LIETYI0 4acTh IpOOH U TIp.
IlepBbie MPeNCTaBITHHA O PEMEHNH PAlHOHATBHBIX 2 [IprMeHATh TPeoOPa30BaHHs PAIMOHATBHBIX BRIPAKEHHIA IS PEIICHNS 3a/1ad. |
YPaBHCHII [IpOBOIUTH JIOKA3aTENBHBIE PACCYKIEHHUS O KOPHAX YPABHEHHMS C OIIOPOH Ha
CreneHp ¢ OTPULIATEIFHBIM IIEJIBIM ITOKa3aTeIeM 3 OTpe/ieNieHHe KOPHS
Konumponvnan paboma Ne 2 1
3. ®ynkuus V= VX CpoiicrBa 18 OnwuchIBaTh MHOYKECTBO IIEJIBIX YMCEI, MHOYKECTBO PAI[MOHAIBHBIX YUCEIl, COOTHOLIICHHE




KBaJPaTHOr0 KOPHS

MCIKAY 9TUMHU MHOXKCCTBaMHU. CpaBHI/IBaTI: " YIIopsAa0YUBaTh pallMOHAJIbHBIC YHCJIA,

PanmonanpHble yncia 2 BBITIOJTHATH BBIYUCIICHUS C PallMOHAIBHBIMU ynciaMu. @OpMyIHpoBaTh ONpeieeHIe
[MoHsATHE KBAAPaTHOrO KOPHS U3 ) KBa;[p?Tﬂoro KOPHSI U3 HEOTPULIATENBHOTO urcia. Mcmonb3oBarh rpaduk QyHKImu
HCOTpHHATENBHOTO 41CTa Y =X nns HaX0XKIeHUs KBAAPATHBIX KOPHEH. BBIUKMCIIATE TOUHBIE U IPUOIIKEHHBIC
VppanyoHanbHbLe qHcia 1 3HAYeHHs KBAJPaTHBIX KOPHEH, HCIIOIB3ys PH HEOOXOIUMOCTH KaTbKYIATOD;
MHo3kecTBO JeHCTBUTEIBHBIX YUCEI 1 2
MIPOBOANTH OIIEHKY KBaJApaTHBIX KOpHel. MccnenoBars ypaBHeHne X = 4 ; HaXOAUTh
®yuxims ¥ = ‘/;, ee CBOICTBa U rpaduk 2 TOYHBIC U IPUOIMKEHHBIE KOpHU Tipu a>0.
CBolicTBa KBaJApaTHBIX KOPHEM 2 HccnenoBats cBOKWCTBA KBaPAaTHOIO KOPHS, ITPOBOAS YUCIOBBIE SKCIIEPUMEHTHI C
[IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX 4 MOMOMUIBIO KaJIbKYJIATOpa, KOMIbIoTepa. JloKa3pIBaTh CBONCTBA KBaPATHBIX KOPHEH,
OIIEPAIMIO U3BJIEYEHHUS KBAPATHOTO KOPHS MPUMEHSITh UX K TIPe0Opa30BaHUIO BhIPAKCHHN. BEIMUCIATH 3HAYCHHSI BRIPAKEHUH,
Konmponsnan pasoma Ne 3 1 CoJiep KaIluX KBaJIpaTHbIE KOPHU; BbIpaXKaTh MEPEMEHHbBIEC U3 TEOMETPUUYECKUX U
¢buznueckux Gopmyi.
[IpuBOIUTE IpUMEPHI HPPALTMOHATIBHBIX YHCEN; pACIO3HABATh pallMOHAILHBIEC U
UppalMOHAIILHBIC YHCIIA; U300paxaTh IEHCTBUTEIILHBIC YUCIIa TOUKAMH KOOPIUHATHON
npsmoid. Haxoauts necsTuuHble MpUOIMKEHHs pallMOHaIbHBIX U UPPALMOHATBHBIX
4HCell; CPAaBHUBATH U YIOPSIOYUBATH JEHCTBUTENbHBIC Yrciia. OMICHIBATH MHOKECTBO
. NEHCTBUTENbHBIX YHCET.
Monynb qeiCTBUTENBEHOTO YnCia, Tpaduk . .
. 3 Hcnonb30BaTh B MUChbMEHHOM MaTeMaTHUECKON pedr 0003HaueHUs U TpaduuecKue
byHKIHH y= |x| VX = |x| M300paK€HUS YUCIOBBIX MHOXKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.
BBIUNCIATH 3HAUCHHS (QyHKIMHA ¥ ~ \/; Y= |x| U KyCOYHBIX (DYHKIIMI, OIMCHIBATh X
CBOICTBa Ha OCHOBE rpaduuecKux npeacTaBieHuil. Mcrnonb3oBaTh GyHKIIMOHATBHYIO
CHMBOJIMKY JUJIsl 3aUCH (PaKTOB, CBSI3aHHBIX C (PYHKIMSIMH, 000TaIIast OMbIT
BBITIOJTHEHUS 3HAKOBO-CUMBOJIMYECKUX JIEUCTBUI; CTPOUTH pEUEBbIe KOHCTPYKIIUH C
MCIOJIb30BaHNEM ()YHKITMOHATBLHOW TEPMHUHOJIOTHH
4. Keanpatuunas pyskuus. @yHkuus Boruucnare 3nHaueHus GyHKUUH, 3aJaHHBIX (hopMyIamMu (TIpU HEOOXOTUMOCTH
y= K 18 HCIIOJIh30BaTh KAIBKYJIATOP); COCTABIISATH TaOIHUITbl 3HAYCHHUH (YHKITHH.
X K
2 _ 2 Yy== _ 2
®yuxumsa ¥~ Y | ee cpoiicTBa 1 rpaduk 3 Beruncnste 3Hauenus ynximii ¥~ x Y=axotex+c , COCTaBJISITh TAOJIHIIBI
K S
= 3 y=wx? YT, y=ax’+ex+c
: :

DyHKIUA X, ee cBOWCTBA M rpaduK

3HAYCHHUH PYHKIIUU; CTPOUTH rpaduKu PyHKITUN u




Konmponvnasa paboma Ne 4 1 KYCOYHBIX (DYHKIIMH, ONTUCHIBATh UX CBOMCTBA HAa OCHOBE rpapuuecKux NpeaCcTaBICHUH.
Kaxk noctpouTts rpaduk ¢pyukimu y=Ff(x+I)eciun 5 Hcnonb30Bath GyHKIMOHATIBHYIO CUMBOJIMKY /7S 3aIMCH Pa3HOOOPa3HbIX (HaKTOB,
u3BecTeH rpaduk pyHkmmn y=f(x) CBSI3aHHBIX C pacCMaTpUBAEMbIMHU (DYHKLMSAMH, 000raIiasi ONbIT BBIITOJIHEHUS 3HAKOBO-
Kax noctpouts rpaduk gynkuun y=f(X)+m, eciu ) CUMBOJIMYECKUX JEHCTBUIl; CTPOUTH peueBble KOHCTPYKIIMH C UCIOJIb30BaHUEM
U3BECTEH Fpa(bI/IK (byHKuI/II/I y:f(x) (byHKHHOHaHBHOﬁ TCPMHUHOJIOTHH. Hcmonb3oBats KOMIIBIOTCPHBIC IPOrpaMMBI JJIsI
Kak IOCTPOUTH Fpa(bI/IK (byHKHI/H/I y:f(x+|)+m, 1 HNCCIICIOBAHUA ITOJIOKECHUS HA KOOpI[HHaTHOﬁ IIJIOCKOCTU Fpa(bI/IKOB q)yHKHI/Iﬁ B
ecii u3BecTeH rpaduk Gpyskmun y=F(x) 3aBHCHMOCTH OT 3Ha4eHH K03 HUimeHToB, Bxoasaumx B popmyy. Pacmo3naBars
_ 2 BUJIBI U3y4aeMbIX PpyHKuMi. [Toka3piBaTh cXxeMaTHUECKH MOJI0KEHHE Ha KOOPAMHATHOM
Oynkiusg ¥ =~ W +T6X+C o cpoiicTBa M rpadux "
[paguieckoe pemente KBafpaTHLIX ypapHeriii IJIOCKOCTH TpaduKoB GyHKIuit Buga ¥ ~ <% i , Y73 L y=ax “textc B 3aBHCUMOCTH
OT 3HaYeHUH KOA(HUIIMEHTOB, BXOIAIIHNX B hopMyITy.
Hcnonb3oBarh QyHKIIMOHATEHO-TpaHUECKUe TPEICTABICHUS ISl PEIICHUS U
Konmponvnas paboma Ne 5 1 UCCIIEI0BAHNS YPABHEHUIA.
[CtpouTh rpaduku GyHKIMI HAa OCHOBE MPEOOPa30BaHMi H3BECTHBIX IPa(UKOB. |
5. KBaaparHbie ypaBHeHHA 19 [IpoBoNTH TOKA3aTENBHBIE PACCYKICHUS O KOPHIX YPABHEHHUS C ONIOPOM Ha
OCHOBHBIE TTOHSTUS 2 orpezeneHue KOpHs, GyHKIIMOHATbHBIE CBOMCTBA BHIPAKECHUH.
(I)opMy_]'[H KOpHeﬁ KBaJIpaTHBIX ypaBHerIf/'I 3 Pacrmio3znaBsats TUHEHHBIE U KBaApaTHBIC YpaBHCHH, LICIIbIC U ,I[pO6HBIe YpaBHCHMUA.
ParMoHaIbHbIE YPABHEHHUSI 3 Pemarp kBagpaTHBIC YpaBHEHUS U yPaBHEHUS, CBOISIINECS K HIM; pEIIaTh APOOHO-
Konmponsnas padoma Ne 6 1 PALHOHAIBHBIE H MPOCTEHIIINE HPPALHOHANLHBIE YPABHEHUS.
ParoHaIbHBIE ypaBHEHHS KaK MATeMaTHUECKHE A OnpenensiTh HATMYKUE KOPHEH KBAJAPATHOTO YPABHEHUS MO TUCKPUMUHAHTY U
MOJIENN PeaIbHbIX CHUTYaLHiA ko3 durrenTam. [Kcciaea0BaTh KBaApaTHbIC YpaBHEHUS ¢ OYKBEHHBIMU
Eie ogna popmyiia KOpHEH KBaJpaTHOTO ) Koo uimenTamu] 5
ypaBHEHNs Pacrio3naBaTh KBaJpaTHbIN TPEXUieH, BBLACHATL BO3MOKHOCTb PA3ToKEHH €ro Ha
Teopema Brieta, PasiokeHHe KBaIpaTHOTO ; MHOKUTEIH, PEACTABIATE KBaIPATHBIH TPEXHIICH B BUE HPOU3BECHHA IMHEHHbIX
TpeX4ieHa Ha JIMHEHHBIC MHOKUTEIH MHOMKHTCIICH. .
Pemrate TeKCTOBBIE 331a4H aNredpanuecKuM CIIoCOOOM: IEPEXOIUTh OT CJIOBECHON
(bopMyIHMPOBKY 3a7]au K alredpandeckoil MOIeu MMyTEM COCTaBJICHHs YpaBHEHMUS,
Konmponvnas paboma Ne 1 1 pelaTh COCTABICHHOE YpaBHEHHE, HHTEPIPETUPOBATH pe3yibTar. [Haxomuts mernbie
KOPHH MHOTOYICHOB C HEIBIMH KO3 GHUIIMEHTAMH. |
6. HepaBeHcTBa 15 dopMynHpoOBaTh CBOWCTBA YUCIOBBIX HEPABEHCTB, MITIOCTPUPOBAThH X Ha
CBolicTBa YHMCIIOBBIX HEPABEHCTB 3 KOOPJIWHATHON MPSIMOH, TOKA3hIBaTh AllreOpandecku; MPUMEHSITh CBOWCTBA HEPABEHCTB




HccnenoBanue GyHKIMI HA MOHOTOHHOCTh 2 B XOjI¢ pelieHus 3a1a4. [/loka3piBaTh HEPABEHCTRA. |
Penienne TMHEHHBIX HEPABEHCTB 3 Pacno3naBaThk TMHENHBIE U KBapaTHbIC HEPAaBEHCTBA. PeliaTh TuHEelHbIE HEPABEHCTBA;
PelieHne KBaJpaTHbIX HEPABEHCTB 3 pelaTh KBaJipaTHbIe HEPAaBEHCTBA, UCIIOJIB3Ys rpauuecKue MpecTaBICHHs.
Konumponvnasn paboma Ne 8 1 Hcnonb30BaTh 3anuch 4uce B CTAHJAPTHOM BHUJIE JUIsl BRIPAKEHUS Pa3MepOB 00BEKTOB,
TIpHGITHKEHHbIE 3HAYCHHS JCHCTBUTEIBHBIX JUINTEIBHOCTH IPOLIECCOB B OKpYykaroiieM Mupe. CpaBHUBATh YMCIIa U BEJIUYUHBL,
qHCeN, OrPEIIHOCTh PHOITKEHNS, 2 3anMcaHHble ¢ ucnoip3oBanueM crenenu 10. Mcnonas3oBaTh pasHbie GOpMBI 3aKucH
NPUGIMIKEHHE 10 HEAOCTATKY U U30BITKY NPUOIMKEHHBIX 3HAUCHUM, AeTaTh BHIBOJIBI O TOYHOCTH MPUOIMKEHUS IO UX 3aITUCH.
C N 1 BBINTOTHATE BEIYKMCIIEHUS] C PEAIbHBIMY IaHHBIMU. BBITTONHATE TPUKUIKY U OLIEHKY
TaHZapTHRIM BHJ HHCA PE3YJIbTaTOB BBIYUCIICHUN
DJ1eMeHThl KOMOMHATOPHKH 6
» BoimonuaTe nepe6op BceX BOZMOXKHBIX BAPUAHTOB ISl TepecueTa 00bEKTOB WU
[Ipocreiimme koMOMHATOPHBIE 3aa4H. .
. KOMOMHAITHH.
Oprann3oBaHHbBIN IepeOoOp BapuaHToB. [lepeBo
6 [TpumeHsTH MpaBUIO0 KOMOMHATOPHOTO YMHOXKEHHUS JUIsl pEIICHUs 3a/1a4 Ha HAXO0XK/ICHHE
BapuaHToB. KomMOuHaTOpHOE MPaBUIIO o
ypciaa 00bEKTOB MM KOMOMHALIUA.
YMHOKEHHSI.
HTorosoe noBropenue 4
9 kaacc
Tema Konnyecr| XapakTepucTHKa OCHOBHBIX BH/IOB /IeSITeIbHOCTH YYCHHKA (HAa YPOBHe Y4eOHBIX
BO YaCOB JaeiicTBHil)
IToBTOpeHne kypca anredopn! 8 kiaacca 3 [TpuBOAUTH MpUMEPHI KOHEUHBIX U OECKOHEUHBIX MHOXKECTB. HaxoauTe o0bequHeHNE U
1. PaunuMoHaJbHbIe HEPABEHCTBA U UX 16 [IpECeYeHNEe KOHKPETHBIX MHOXKECTB, Pa3HOCTh MHOKECTB. [IprBOIUTE TpUMEpHI
CHCTEeMbI HECJIOKHBIX KJIacCu(pUKanui. MImocTpupoBaTh TEOPETUKO-MHOKECTBEHHBIE TIOHATHS C
JluHeliHble U KBaJpaTHBIE HEPABEHCTBA 3 TIOMOIIBIO KPYToB Dijiepa.
(mOBTOpEHHE) Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U SI3BIK U PELLIEHUU 331a4 B
PaL[I/IOHa.HBHBIe HEPAaBEHCTBA 5 X0a€ U3YYCHU PA3JINYHBIX pa3aciIoB Kypca.
MHOXeCTBA U ONEpALHH HaJl HUMU 3 Hcnonp30BaTh B MUCBMEHHOI MaTeMaTUIEeCKON peun 0003HaueHHs U rpaduuecKue
CHCTeMbI PaLHOHAIBHBIX HEPABEHCTE 4 M300paKeHUs YUCIOBBIX MHOXKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.
Pacnio3naBath TuHENHBIE U KBaJpaTHbIC HEpaBEHCTBA. Pelars IMHeNHbIe, KBaIpaTHBIC
Konumponvnaa paboma Ne 1 1

1 ApoOHO-palMOHaIbHbIE HEPABEHCTBA U UX CUCTEMBI.




2. CucreMbl ypaBHeHMit 15 Onpenensrts, ABISETCS JIM NIapa YUCEJl PELIEHUEM JTaHHOTO YPABHEHMS C JBYMsI
OcHOBHbIE TIOHATHUS, CBA3aHHBIE C CUCTEMAMHU 4 [IEPEMEHHBIMU; TPUBOANTH IPUMEPHI PELICHUI YPABHEHUH C ABYMsI IEPEMEHHBIMH.
YPaBHEHUH U HEPABEHCTB C IByMsl IEPEMEHHBIMU Ctpouth rpadMKi ypaBHEHUI C IByMs IEpeMEHHBIMU. [PemaTh nuHeiHbIe ypaBHEHUS 1
MeTop! peleHUs CUCTEM YPaBHEHHUM 5 HECJIOKHbIEC YPaBHEHUS M HECTIOKHBIE YPAaBHEHHUS BTOPOI CTETIEHHU C IBYMS
Cucrembl ypaBHEHUN KaKk MaTEMaTUUYECKUE 5 NIEPEMEHHBIMH B LIEIBIX YMCTIaX. ]

MOJEJHU peabHbIX CI/ITyaHI/Iﬁ (TCKCTOBI)IC 33[[3({1/1) [I/I306pa)KaTI) Ha KOOpHHHaTHOﬁ IINIOCKOCTH MHOJKECTBA TOYCK, 3a1aBaC€MbIX
HEpaBEHCTBAMU C BYMsI IEPEMEHHBIMHU U UX cucTreMamu. ONHUCHIBaTh anredpaniecKu
00J1aCTH KOOPAMHATHOM TJIOCKOCTH. |
Pematp cucreMbl JByX ypaBHEHUH C IByMS IEPEMEHHBIMHM METO/I0M IOJCTaHOBKH,
METOOM aNre0panveckoro CI0KEHHs, METOI0M BBEICHHUS HOBBIX IE€PEMEHHBIX.
Hcnonb3oBath QyHKIIMOHATBEHO-TpaUUECKHe MPEICTABICHUS ISl pEIIeHUs U

Konmponsnas paboma No 2 1 CJIEJOBAHMSI CUCTEM ypaBHEHUM.

Pemath TekcToOBbIE 3a/1a4M anreOpanueckuM CIoCOOOM: MEPEXOAUTDH OT CIOBECHOM
(bopMyIMPOBKH 3a/1a41 K aJIre0pandeckoil MOJETTH IyTeM COCTaBJICHUS CUCTEMBI
YpaBHEHHUI, pelaTh COCTABICHHYIO CUCTEMY YPAaBHEHUHN, HHTEPIIPETUPOBATh PE3YIbTAT

3. YmuciaoBble PyHKIUH 25 Boruucnare 3nHaueHus GyHKUUH, 3aJaHHBIX (hopMyTIaMu (TIpU HEOOXOTUMOCTH
Omnpenenenne unciaoBoit pyHkiuu. O0IacTh 4 HCII0JIh30BaTh KAIBKYJIATOP); COCTABIISATH TaOIHUITBI 3HAYCHHUH (YHKITHH.
omnpenenenus. O6nacTh 3HaUCHUH (QYHKITHH BbruucnisaTe 3Ha4€HUS CTENEHHBIX (DYHKIUHN C LIETBIM ITOKa3aTeNeM.

CrocoObl 3amanus GyHKIMI 2 DopMyIHpoBaTh ONpeAeICHUE KOPHS TPEThE CTENeHH, HaXOAUTh 3HAUE€HUsI KyOUUeCKUX

CgoiicTa QyHKIHit 4 KOpHEH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAIBKYJIATOP. BeruncasTh 3HaueHus QyHKIUN

UeTHble 1 HEYETHbIC YHKIIH 3 Y= 3‘/; CocTaBnsaTh TaOIUIBI 3HAYCHUH (QYHKIIUN; CTPOUTH TPa(UKU CTEIEHHBIX

Koumponvnaa paoboma Ne 3 1 _3/x

o y=x" . 4 (yHKIWMIA ¢ menbIM mokasareneM, GyHKIuK ¥~ VX i KycOUHBIX (DYHKIHIA, OIMCHIBATH

YHKIIUU , NeN ux cpoiicTBa u rpaduku HX CBONCTBA.
Oyukuan ¥ =¥ - ,neN ux ceoiicTsa U rpaduku 3 Hcnonb30Bath (GyHKIMOHATIBHYIO CHMBOJIMKY /IS 3aIIMCH Pa3HOOOPA3HbIX (PaKTOB,
_3/x CBSI3aHHBIX C paccMaTpUBaeMbIMU (QYHKIUSMU, 00OTallas OMbIT BBIMOJIHEHUS 3HAKOBO-

DyHKIHSA Y o , €€ CBOKCTBA U rpaduK 8 CUMBOJIMYECKUX JACUCTBUM; CTPOUTH PEYEBBIE KOHCTPYKLIMU C UCIIOJIb30BAHUEM
(GYHKIIMOHATTBHOW TEPMHHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOIPAMMBI JUISl HCCIIE0BAHNUS MIOJI0KEHUS Ha

Konumponvnan paboma Ne 4 1 KOOPJAMHATHOU TJIOCKOCTH rpaduKoB GYHKIIUNA B 3aBUCUMOCTH OT 3HAYCHUI

KO3 PHUIHUEHTOB, BXOAALINX B popmyiy. Pacrio3HaBaTe BUABI U3y4aeMbIX (PYHKITHIL.
Hcnonp30BaTh QyHKIMOHATBHO-TpadUIecKre MPeCTaBICHHS A1 PEIICHUS 1




uccnenoBanus ypasHeHui. CTpouTh rpaduku GyHKIUN Ha OCHOBE MpeoOpa3zoBaHu
W3BECTHBIX IPapUKOB

4. Ilporpeccuu 16 [TpuMeHsITh MHIEKCHBIE 0003HAUEHUS, CTPOUTH PEUEBBIC BHICKA3BIBAHUS C

YucnoBble NOCIe10BaTEIbHOCTH 4 HCIIOJIb30BAaHUEM TEPMUHOJIOTUH, CBA3aHHOM C MOHATHEM YUCIOBOU

ApudnmeTrndeckas mporpeccus 5 MOCJICA0BATCIBHOCTH.

I'eoMeTpHyecKast MPOrPecCust 6 Bobruncnsate 4ieHsl nocnea0BaTeNbHOCTEH, 3a1aHHbIX (DOPMYIIOi N-TO YjeHa Win
PEKYPPEHTHO. Y CTaHABIMBATh 3aKOHOMEPHOCTD B IIOCTPOCHHUH MOCIEA0BATEILHOCTH,
€CJIM BBIMKCAHBI MIEpBbIe HECKOJBKO €€ WIeHOB. 300pakaTh WieHBI
MOCJIeI0BATEIbHOCTH TOUYKAMH Ha KOOPAUHATHOM MJIOCKOCTH.

PacnioznaBath apudmeTnyecKyro ¥ reOMETPUUECKYIO MPOTPECCUN MIPU Pa3HBIX CIIOCOOax
3a/aHus. BRIBOOUTE HA OCHOBE JOKA3aTENbHBIX PACCYXKACHUN (hOPMYIIBI OOIIETO YieHa
aprupMETUIECKON U TEOMETPHUUIECKON ITPOTrPECCHil, CYMMBI NUJICHOB apu(PMETUUECKON U

Konmponvnas paboma Ne 5 1 TE€OMETPUUYECKOI MPOrpeccuid, pemaTh 3a1a4u ¢ UCIIOJIb30BAHHEM ITHX (DOPMYIL.
PaccmaTpuBath npumepsl U3 peanbHOU KU3HU, WIUTIOCTPUPYIOLINE U3MEHEHHE B
apuMeTHUIECKOI MpOrpeccuu, B TEOMETPUUECKON MPOTPECCHH; H300paKaTh
COOTBETCTBYIOIME 3aBUCUMOCTH IpapUUECKH.

Pemiate 3a1aun Ha CIOXKHBIE MPOLEHTHI, B TOM YUCJIE 33/1a4d U3 PEeaTbHOM MPAKTUKH (C
MCIIOJIb30BaHNEM KaJIbKYJIATOPA)
5. DJeMeHTbl KOMOMHATOPHUKH, 12 BeimonHsATs iepe6op BCEX BOZMOKHBIX BAPUAHTOBIIA MepecueTa 00hEKTOB HIIN
CTATUCTUKH ¥ TEOPHUHU BEPOSTHOCTEN KOMOMHAIIHH.

KomOunatopHsie 3a1aun 3 [TpuMeHsITh MPaBUIO0 KOMOMHATOPHOTO YMHOXKEHHUS JUIS PEIICHUS 3a/1a4 Ha HAXO0XKICHUE

CraTucTrka — 1u3aitH HHOpMaLUK 3 yuciia 00bEKTOB WX KOMOMHAIIIA.

HpOCTeﬁHJHe BEPOSATHOCTHBIE 3a7a4U 3 Pacno3nasath 3aa4U Ha ONpCACICHUC YHCJia ICPCCTAHOBOK U BBIITOJIHATH

OKCIIepUMEHTAIIbHBIE IaHHBIE U BEPOSTHOCTU 5 COOTBCTCTBYIOLIMC BEIMHCIICHUA.

COGLITHIA W3Bnekars nHGOpMALIHMIO U3 TAOIHII U AHATPAMM, BBITIOTHSTH BEIYUCICHUS T10
TaOIMYHBIM JaHHBIM. OnpeAensTs Mo JuarpaMmmaM HauOOoJIbIINE U HaUMEHBIIIHNE
JaHHBIE, CPABHUBAThH BEJIUUYHUHBI.

Opranu3oBbIBaTh UHPOPMALIMIO B BUE TAOIHUL, CTOIOYATHIX U KPYTOBBIX AUATPAMM.
[IpuBOAUTE IPUMEPHI YHCIOBBIX JAHHBIX, HAXOAUTh CPEHEE, pa3Max, MOy,
Koumponsnan paboma Ne 6 1

JUCIIEPCUIO YUCIIOBBIX HAOOPOB.

IIpuBOoaUTE ConepKaTENbHBIE IPUMEPBI UCIIOIB30BAHUS CPEJHUX 3HAYCHUHN U
JOUCIIEPCUU IJIS ONIMCAHUS NAHHBIX. Penats 3a1a4u Ha BEIYACICHUE BEPOSITHOCTH C
IpUMEHEHHEM KOMOMHATOPUKH.




[IpoBoaUTH ciydaiiHbIE HKCIIEPUMEHTBI, B TOM YUCJIE C IIOMOIIBI0 KOMIIBIOTEPHOTO
MOJEIINPOBAHNUS, NHTEPIPETUPOBATh UX PE3YJIbTAaThl. BEIUUCIATH YaCTOTY CIIy4allHOTO
COOBITHS, OIICHUBATH BEPOSITHOCTH C MIOMOIIBIO YaCTOTHI, TOTYYEHHOW OTMBITHBIM ITyTEM.
[TpuBOIUTE MpUMEPHI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUN. OOBACHATH 3HAUMMOCTh
MaJIOBEPOSTHBIX COOBITHI B 3aBUCUMOCTHU OT UX MOCIICJICTBUH.

Pemate 3amaun Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITHIA.

[TpuBOAUTH PUMEPHI TPOTHUBOIIOIOKHBIX COOBITHH.

Hcnonb30BaTh Ipu pelIeHUH 3a/1a4 CBOMCTBO BEPOATHOCTEN MTPOTUBOIOIOKHBIX
coObITHI

HTorosoe noBropeHue Kypca ajareopbi 9
KJjlacca
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7.0nucaHue MATEePUAIbHO-TEXHUYECKOTr0 o0ecnevyeHusi 00pa3oBaTe/IbLHOI 1esITeJIbHOCTH:
Y4eOHbIe mocoOus
7 kaacce
1. Yueonuk. Anre6pa — 7. Yacts 1. ApTophl: A.I'.Mopakosuy, I1.B. CemenoB. M.: Muemo3una, 2013.
2. 3apaynmuk. Anrebpa — 7. Yacts 2. ABtopel: A.I'.Mopakosuu, E.E. Tynpuunckas, T.H. Mumycruna, I[1.B. Cemenos. M.:
Mmuemo3suHna, 2013.
3. KonTpoJabnsbie padorsl. Anredpa — 7. ABrop: JI.A. Anekcanapona. M.: Muemosuna, 2013.
4. CamocrosiTesqibHbIe padoThl. Anredpa - 7. Aptop: JI.A. Anekcanaposa. M.: Muemo3una, 2013,
8 kuacc
1. Yueonuk: Anredpa : yueOHuUK. 1is 8 kiacca . — M.: Muemo3uHa,2008-2013r.
2. Metonunueckoe nocodue: W. U. 3ybapera A.I'. MopakoBud 8; kH. 1 yuurtens/ -M.: Maemosuna,-2013r
9 kiacce
1. A.I''Mopakosud, [1.B. CemenoB. Anre6pa — 9. YUacts 1. YueOuuk. M.: Muemosuna, 2014.
2. AT Mopaxosuy, E.E. Tynpunnckas, T.H.Mumyctuna, [1.B. CemenoB.  Anrebpa — 9. Hacts 2. 3agaunuk. M.: MHemo3uHa,
2014.
3. JLA. AnekcanapoBa. Anreopa - 9. Koutpoawsnbie pabotsl / [log pen. A.I'.Mopakosuua. M.: Muemo3uHa, 2014.
4. JI.A. AnekcannpoBa. Anreopa - 9. Camocrostenbubie padoTsl / [Ton pen. A.I'.Mopakosuda. M.: Muemo3una, 2014.

HNuTepHeT-pecypesnl:
1. «S uay Ha ypoK MaTeMaTukH (METOIMYECKUE pa3paboTku)» — Peskum qoctyma : Www.festival.1september.ru
2. Ypoku, KOHCIIEKTHL. — Pexnm fgoctyma : Www.pedsovet.ru
3. Odunmanehsrii caitt Amutpus ['ymmaa : www.sdamgia.ru

DJIEKTPOHHOE CONPOBOXAeHHE Kypca (YueOHoe MyabTUMeauiiHOe mocodone) IC Kypca
1. XKusbie nnroctpanuu (k yaeOnuky A.I'.MopakoBuua «Anredpay 7 kiace
2. VY4eOHbIil MyTbTUMEIUANIPOAYKT K yueOHHUKY U 3anauHuky A.I'. MopakoBuua «Anredpay 7 kiacc

JIeKTPOHHbIE MOCOOUS
1. UntepaktuBHas matemaTrka «CTEIIEHU U KOPHU», U3/IaTEIILCTBO «DK3aMeH», 5-8 Kitacc
2.  HurepaxktuBHas MmaremaTuka « DyHKIIMN U rpadUKn», U3AaTEIBCTBO «DK3aMEH», 5-8 KI1acChl
3. NutepakTuBHas MateMaTuka «OQHOYIEHB 1 MHOTOUYJIEHBI» U3AaTEIbCTBO « IK3aMEH», 7-8 KI1acChl


http://www.festival.1september.ru/
http://www.pedsovet.ru/
http://www.sdamgia.ru/

4.  Buneoypoxku, Urops Kaboposckuii «Anredpay, 8 kiacc
5. Aunrebpa, 7 xiacc, 2014, OO0 «Komrmemy»

6. HHurepakTuBHOE yueOHOE TocoOue, HarfisaiHast MmaTeMaThka «I paduku QyHKIMI, U3AaTEIBCTBO « DK3aMEH

8. [lmanupyemble pe3yabTaThl H3YyUYeHUs] YUeOHOT0 NpeaMeTa

HarypajabHnbie yncaa. [poou. PanuonanbHbie yucaa

BrInmycKHUK HAay4uTCs:

* IOHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHUS;

* ONIEPUPOBATH NOHATUAMM, CBA3AHHBIMHU C JETMMOCTBIO HATYPAJIbHBIX YUCET,;

* BBIp@XXaTh YKCJIa B 9KBUBAJICHTHBIX (POpMax, BbIOMpast HanboJiee MOIXOAAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYyalluH;

* CPaBHUBATh U YIIOPSAI0YMBATh PAllMOHAIBHBIC YHCIIA,

* BBIIIOJIHATH BBIYUCIICHUS C PAlMOHAIBHBIMU YHCIIAMM, COYETas YCTHBIE M IMCbMEHHBIE NPUEMBI BBIYMCIICHUN, IPUMEHEHUE
KQJIBbKYJIATOPA;

* UCIIOJI30BATh TOHATHUA WM YMEHMS, CBS3aHHBIE C MPONOPLMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, B XOJAE PpEUICHUS
MaTeMaTUYECKUX 3a7a4 U 3a]1a4 U3 CMEKHBIX MTPEIMETOB, BBIIIOJIHATH HECIOKHBIE TPAKTUYECKNUE PACUETHI.

Buinycknuk nomyuum 803moaHcHoCmb:

* NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUSA ¢ OCHOBaHuAMU, omaudnbimu om 10;

* yenyoums u pazeunms npeoCcmasieHus 0 HamypaIbHblX YUCIAX U CEOUCMBAX 0eAUMOCU;

* HAYYUMbCS UCNOIL308ANMb NPUEMBL, PAYUOHATUSUPYIOUUE BbIYUCTEHUS, NPUOOPEeCU NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCLIEHUS,
8b1OUPAsL NOOXOO0AWULL Ol CUMYAYUU CNOCOO.

JlecTBUTEIBbHBIE YHCJIA

BpinyCKHUK HAy4YUTCA:

* UCIIOJIb30BATh HAYAJIbHBIC IPEICTABICHUSA O MHOXKECTBE IECTBUTEIIBHBIX YHUCET,

* OIIEPUPOBATH OHATUEM KBAJIPATHOI'O KOPHS, IPUMEHATH €T0 B BHIUYNCICHUSAX.

Buinycknuk nonyuum 603mMoxcHOCMYb:

® paszeums npe@cmaeﬂeﬂue 0 Hucjie u 4ucjilosvlx cucmemax ont HamypdajlbHblx 00 OelcmeumenbHbix uucei, o poau BbIYUCTCHUL 8
npakmuke,

* pazeumMb U yeayoums 3HAHUSL 0 OeCAMUYHOU 3aNUCU OeliCMBUMENbHBIX Ylcel (nepuooutecKue u Henepuoouyeckue opoou).
N3mepenusi, npudJIMKeHNsl, OLeHKH
BBITTyCKHUK HAydUTCS:

¢ UCIIOJIb30BATh B XOAC PCHICHUA 3a/1a4 3JICMCHTAPHBIC IIPCACTABIICHUSA, CBA3aHHLIC C HpI/I6J'II/DKéHHBIMI/I 3HAa4YCHUAMMU BCINYHUH.
Bbll’lyCKHuK NOJY4Un 8603MOHCHOCMDb.



* NOHAMb, YMO YUCTOBble OAHHbIE, KOMOPblE UCNONb3VIOMCS 011 XAPAKMEPUCIUKU 00BEeKMO8 OKPYHCaAowe20 Mupa, A61a0mcs
NPeuMyuecmeeHHO NPUOTUNCEHHBIMU, YO NO 3aNUCU NPUOTIUNCEHHBIX SHAYUEHULL, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCTMOYHUKAX,
MOJHCHO CYOUMb O NO2PEUHOCIU NPUOTIUNCEHUS,

* NOHAMb, YMO NOCPEULHOCHb PEe3YTbmama GblYUCTEHU OOAHCHA ObLMb COUSMEPUMA C NOCPEUHOCIbBIO UCXOOHBIX OAHHBIX.

Anredpanyeckue BbIpaKeHUsA

BBITTyCKHHUK HAy4UTCS:

* ONEPUPOBAThH TOHATHUSIMH «TOXKIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHWEe», pelIaTh 3ajlayd, CojepKanue OyKBEHHbBIC
JaHHBIC; paboTaTh ¢ hopmynamu;

* BBITIOJTHATH TPeoOpa30BaHUsl BBIPAKEHUH, COJEPIKAIINX CTETICHH C IIEJIBIMU TIOKA3aTeIsIMUA U KBaIPAaTHBIE KOPHH;

* BBITIOJHATH TOXKJECTBEHHBIE MPE0Opa30BaHMs PallMOHATIBHBIX BRIPAKEHUN HAa OCHOBE MPABWII ACHCTBUN HAJ MHOTOWICHAMH U
anreOpandecKuMu JpoosiMu;

* BBITOJHSATH Pa3JI0KEHNE MHOTOYWICHOB HA MHOHUTEIIH.

Buinycknuk nonyuum 603mMo#CHOCHb HAYYUMbCA:

* BLINOIHAMb MHO2OULA208blE NPe0OPA308AHUS PAYUOHAILHBIX BbIPANCEHUN, NPUMEHSS WUUPOKULL HADOP cnocob08 U NpUuémos;

* NPUMEHAMb MONCOeCmBeHHble Npeodpa3oeanuss Ol peuwleHus 3a0ay U3 paziudHulX pazoenos Kypca (Hanpumep, OJis
HAXO0COeHUsl HAUOOIbULe20/HAUMEHb-ULE20 3HAYEHUS] BbIPANCEHUSL).

YpaBHeHust

BBITTyCKHUK HAy4YUTCS:

* pemaTh OCHOBHBIC BUIbI PAllMOHAIBHBIX YPABHEHHM C OHOU MTEPEMEHHOM, CHCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMECHHBIMU;

* IOHUMATh YPaBHEHHE KaK BAKHEUIIYI0 MaTEMaTUYECKYI0 MOJIEIb /IS ONMUCAHUS W W3YYEHUS Pa3HOOOPa3HBIX peabHBIX
CUTYaIIHii, periaTh TEKCTOBBIC 33/1a4d aJreOpandeckKuM METOI0M;

* MPUMEHSTH TpapuUecKue MPeACTaBICHUS JJIsl UCCIEAOBAHUS YpaBHEHUM, HUCCIEAOBAHUS U PEIIEHUS CUCTEM ypaBHEHHH C
JBYMSI IEPEMEHHBIMH.

BuinyckHuk noiyyum 603mMo#CHOCHYb.

* 0681a0emb CNEeYUAIbHLIMU NPUEMAMU PeUleHUs] YPAGHEHUN U CUCeM YPABHEeHUll, V8ePEeHHO NPUMEHAMb annapam ypaeHeHUll
0J151 peuieHUs pa3Hoo0OPA3HbIX 3a0ay U3 MAMEMAMUKU, CMEHCHLIX NPeOMemos, NPAKMUKU,

* npumenams epaghuyeckue npeocmaesienHus Oisi UCCIe008AHUSL VPABHEHUU, CUCeM YPASHEeHUl, colepicaujux OyKeeHHbvle
K03¢hhuyuenmeoi.

HepaBencrBa

BrinmyckHUK HAydUTCS:

* IOHUMATh W TPUMEHATH TEPMHUHOJOTHIO M CHMBOJIMKY, CBS3aHHBIE C OTHOIICHWEM HEPABEHCTBA, CBOWCTBA YHCIIOBBIX
HEPaBEHCTB;



* pemiaTh JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHCTEMBbI, pellaTh KBaJI[paTHbIE HEPABEHCTBA C OINOpPOM Ha
rpaduyecKue IpeICTaBICHNUS,

* IPUMEHSATH allapaT HEPABEHCTB ISl PEIICHUS 3a/1a4 U3 Pa3IMYHBIX pa3IeioB Kypca.

Buinyckuuk nonyuum 603mM0HcHOCIb HAYYUMBCSL

* PA3HOOOPA3HLIM NPUEMAM  OOKA3AMENbCMBA HEPABEHCME, VYBEPEHHO NPUMEHAMb annapam HepageHcme Ol peuleHust
PA3HO0OPAZHBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMEN’CHbIX NPeoMenmos, NPAKMUKU,

* npumeHams epaghuueckue npeocmasienuss Ojisi UCCIe008AHUS HEPABEHCME, CUCEM HEPABEHCME, CO0eplCaujux OVKGeHHble
Ko3¢hhuyuenmai.

OcHoBHbIE IOHATHS. UHCT10BbIE PYHKIUH

BrInmycKHUK HAay4uTCs:

* IOHUMATh U UCTIOIH30BATh (PYHKITMOHAILHBIE TIOHITHS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHNUS );

* CTpOUTH TpauKu dIeMEHTApHBIX (YHKIIUIA; UCCIIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIMI Ha OCHOBE M3Y4YEHUS MOBEJICHUS HX
rpauKoB;

* TOHUMAaTh (YHKIIMIO KaK BOKHEHIIYI0 MaTeMaTUYECKYI0 MOJIEb Il ONMUCAHMS MPOIECCOB U SIBJICHUM OKPYKAIOLIEro MUpa,
MPUMEHSITh (DYHKITMOHATBHBIN S3BIK JJISI ONMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Y (PU3NUECKUMU BETMUHMHAMMU.

Buinyckuuk nomyuum 603mMoxHcHOCMb HAYYUMBCSL

* IPOBOOUMDb UCCIE008AHUS, CBA3AHHbIE C U3VYEHUEeM CBOUCME (DYHKYUll, 8 MOM YUcCie C UCNOIb308aHUEM KOMNblomepd, Hd
OCHO8e 2papuUK08 U3YUeHHbIX QYHKYUL cmpoums Oojee CIOodCHble 2paguKu (KYCOUHO-3a0aHHble, C «BbIKONOMbBIMUY MOUYKAMU U
m. n.);

* UCNOAB308AMb (DYHKYUOHAIbHBIE NPEOCMABIEHUSL U CEOUCMBA (DYHKYUU Ol peuleHUss MAMeMamudeckux 3a0ay U3 pasiudHbix
paszoenos Kypca.

YucaoBble MOCI€10BATEILHOCTH

BrImyCcKHUK HAy4HTCS:

* IOHUMATh U UCTIOIH30BATH A3BIK MOCIEOBATEIBHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);

* MPUMEHSTH (POPMYJIbI, CBA3aHHBIE C apU(PMETUYECKON M TeOMETPUUECKOM MPOrpeccuel, u ammapar, cOpMUPOBAHHBIN MpHU
U3YUYECHUU JIPYTUX pa3/IesIOB Kypca, K PEeIICHUIO 3a/1a4, B TOM YUCJI€ C KOHTEKCTOM U3 PEaJIbHOM KU3HHU.

Buinycknuk noayuum 803mM0MCHOCb HAYYUMBCA

* peuiams KOMOUHUPOBAHHbIE 3A0A4U C NPUMEHEHUeM QOPMYL N-20 4leHd U CYMMbl NepeblX N YIeHO8 apughpmemudeckou u
2eomMempuyecKou npozpeccuu, NPUMeHsIs npu YMOoM annapam YpPagHeHul U HepageHcms,

* NOHUMAMb  aAPUDMEMUYECKYIO U 2eOMempUUecKylo Npocpeccuio KAk @OYHKYuU HAMypaivHo20 apeyMeHma,; Ces3bl8amb
apughmemuuecKyro npocpeccuio ¢ JUHEHbIM POCIOM, 2e0MeMPUUecKyio — ¢ IKCHOHEHYUATIbHLIM POCTIOM.

OnucarebHasi CTATHCTHKA



BbINyCKHUK HAYyYUTCS MCIIOIB30BATh MPOCTEUIINE CITOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JIAHHBIX.

Buvinycknuk nonyuum 603mMoxicHOCMb npUuobpecmu NepeoHaAYAIbHbIL ONbLM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCa
00WeCcmBeHH020 MHEHUS, OCYWECMBIAMb UX AHAIU3, NPeOCmasisiams pe3yibmamyl Onpoca 8 gude maodauysl, OUASPAMMbI.

Cayuaiinbie cOOBITHSI M BEPOSITHOCTD

BrInycKHUK HAy4YUTCS HAXOAUTH OTHOCUTEIIBHYIO YACTOTY U BEPOSITHOCTh CITy4aiHOTO COOBITHS.

Buvinycknuk nonyyum 603mModicHOCHb npuodpecmu onvlm NpPO8eOeHUs CIYYAUHBbIX IKCHEPUMEHMO8, 8 MOM YUCTe C NOMOUbIO
KOMNbIOMEPHO20 MOOEUPOBAHUS, UHMEPNPEMAYUL UX Pe3YTbMAmos.

KomoOunaropuka

BrInTyCKHUK HAy4yuTCS peniaTh KOMOMHATOPHBIC 3a/1a4l HAa HAXOXJACHUE YnCia O0BEKTOB UM KOMOWHAITUH.
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