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PABOYASA ITPOI'PAMMA

KomuecTtBo vyacos 102 YpoBeHb 0230BbIH

[Tporpamma pazpaboTaHa Ha OCHOBE aBTOPCKOM MPOTrpaMMBbl IO ajiredpe Juist
8 xnacca. Aropsl FO.H. Maxkaperues, H.I'Munarok, K.M.Hemkos, C.b.CyBoposa.
Coopuuk «IIporpammbl 001I€00pa30BaTENIbHBIX YUpeXaAeHUN. Anredpa. 7-9
kiaccsl. CoctaBurens bypmucrtposa T.A.- M: «IIpocsemenne», 2011,¢.50

1. [losicHUTEILHAS 3aIIMCKA

Hacrosmas mnporpamma cOCTaBlieHa HAa OCHOBE aBTOPCKOM MpOrpamMMbl IO
anredpe s 8 kimacca. Aropsl FO.H. Makaperues, H.I'Munmaiok, K.M.Hemikos,
C.b.CyBopoBa. CoOopuuk «lIporpamMmmbl 00I11€00pa30BaTENIbHBIX YUPEKICHUM.
Anrebpa. 7-9 wmaccel. CoctaButens: bypmuctpoBa T.A.- M: «IIpocsernienuey,
2009,c.50 Ilporpamma otTBewaeT TpeOoBaHMUsIM [OCyHapCTBEHHOIrO CcTaHaapTa
OCHOBHOT'O o01ero o0Opa3oBaHus, 06a30BOT0 y4eOHOr0 nJiaHa
oOureoOpa3zoBaTenbHbIX yupexjaeHuid P®, yuuTbiBaeT OCHOBHBIE TpeOOBaHMS,
npenbsipisieMble K coBpemeHHbIM Y MK no anreGpe

1.1 MecTo npeamMera B y4eOHOM ILIaHe
CornacHo ¢denepaiibHOMY 0a3MCHOMY IUIaHy, Ha M3y4eHHE anreOpel B 8 Kiacce
orBoautcs 102 vaca. KonmnyecTBo yueOHBIX 4acOB B y4eOHOM TIaHe Kokl - 102.

[IpenogaBanue Benercs o 1 BapuaHty — 3 yaca B HEACIIO

1.2. O0ocHOBaHME aKTYaJIbHOCTH U BeAylIHe HIeH Kypca ajredpsbl

Co3HaTenbHOE OBJAJCHUE YUYAIIUMKCS CHUCTEMOM alreOpandyecKux 3HAHUU U
yMEHUN HEOOXOIUMO B TTOBCEIHEBHOM KU3HM JJISI U3YYCHUST CMEKHBIX TUCIMUILUINH
U TIPOJIOJDKEHUS] 00pa30BaHMS.

[TpakTrueckass 3HAUMMOCTD IIKOJIBHOTO Kypca ajareOpbl 00yciIoBIeHa TEM, YTO
e€ OOBEKTOM SBIISIIOTCA KOJUYECTBEHHBIE OTHOILIECHHSI JEHCTBUTEIBHOTO MHPA.
Marematuueckass MOArOTOBKAa HeoOXoauma JUuisli TNOHUMaHWS  [PUHLUIIOB
YCTPOMCTBAa M HCIIOIB30BAHUS COBPEMEHHOW TEXHWKH, BOCIPHUATHS HAyYHBIX WU
TEXHUYECKUX NOHATUN U He. MaremaThka ABISIETCS SA3bIKOM HAYKH M TEXHHKH.
C €€ noMOUIbI0O MOJEIUPYIOTCS W MW3Yy4arOTCS SBICHUSA U IPOLECCHI,
[IPOUCXOMSAIINE B IPUPOLE.

Anrebpa sBiseTcsd OJHMM M3 OINOPHBIX IPEJIMETOB OCHOBHOM IIKOJBI: OHA
o0ecrneunBaeT U3y4eHHe IPYruxX JUCHUIUIMH. B nepByro ouepesb 3TO OTHOCUTCA K
npeaMeTaM €CTECTBEHHO - HAay4dHOIo LMKJIA, B YaCTHOCTH K (u3uke. Pa3Butue
JIOTUYECKOr0 MBIIUICHUST y4yaluxcsi Npu oOydyeHHH anredpe crnocoOCTBYeT
YCBOCHMIO IIPEAMETOB TYMAaHMTApHOro LMKiIA. IIpakTnueckne ymeHHs W HaBBIKU
anreOpanvecKkoro xapakrepa HEOoOXOTUMBI AJisi TPYJOBOM U MpodecCHOHATbHON
ITOATOTOBKY IIKOJIBHUKOB.



Pa3Butne y ywammxcsi TNpPaBWIBHBIX NPEJICTABICHUH O CYLIHOCTH U
MPOUCXOXKACHUN aNredpanvdeckux aOCTpaKlMii, COOTHOIIEHHH pPEaJbHOTO U
WJCAIBHOTO, XapakTepe OTPaXEHUs MaTeMaTU4eCKOM HAayKOM SBJICHUN U
IIPOLIECCOB PEAJBHOIO MHpa, MECTe aureOpbl B CHUCTEME HAyK U pOJU
MaTeMaTHYE€CKOro MOJEIMPOBAHHUS B HAyYHOM I[IO3HAHHUM M B IMPAKTHKE
cocoOCTBYEeT (POPMUPOBAHMIO HAYYHOIO MHUPOBO33PEHHUS YYAILUXCS M KauyecTB
MBIILJIEHUS], HEOOXOAUMBIX JUJISl aJanTalid B COBPEMEHHOM HWH(OPMALIMOHHOM
o01iecTBe.

TpeOyss OT ywamuxcs YMCTBEHHBIX M BOJEBBIX YCHUJIHUI, KOHIEHTPALUU
BHUMAaHMs, AaKTUBHOCTH  pa3BUTOIO  BOOOpaxkeHHs, aiureOpa  pa3BUBACT
HPaBCTBEHHbIE  4YEPThl  JMYHOCTH  (HACTOMYMBOCTb, IL€JIEYCTPEMIIEHHOCTD,
TBOPYECKYI0 AKTHUBHOCTb, CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TPYIOIHOOUE,
JUCLUIUIMHY U KPUTHYHOCTB MBIIUICHHS) © YMEHHE apIryMEHTUPOBAHO OTCTAauBaTh
CBOM B3MJIAIBI M yOEXKJIEHUS, a TaKXKe CIOCOOHOCTh MPUHUMATh CaMOCTOSITENIbHbIC
pEILICHHUS.

N3yyenune anreOpsl, (yHKUHNA, BEPOSTHOCTH U CTATUCTHUKU CYIIECTBEHHO
paclmiMpser Kpyro3op y4YalllUuXcsl, 3HAKOMS C UHAYKIUMEH W JeayKuuew,
0000IIEHNEM M KOHKpETH3allMed, aHalu30M M CHHTE30M, KiaccupUKaluen u
cucTeMaTh3aluen, aOCTparupoBaHUEM, aHAJOTMEH. AKTHUBHOE HCIIOJIb30BaHHUE
3aJla4 Ha BCEX ATarnax pa3BUBAET TBOPUYECKUE CIIOCOOHOCTH HIKOIbHUKOB.

N3ydeHue anreOpbl Mo3BOJISIET (POPMUPOBATH YMEHHUS U HABBIKU YMCTBEHHOI'O
TpyAa — IUIAHUPOBaHUE CBOEH paboOThl, MOMCK palUOHAJIBHBIX MyTel €&
BBINOJIHEHHUS, KPUTHUYECKAs! OLIEHKa pe3ysbTaToB. B mpoiecce uzyueHus: aiareopsl
IIKOJIBHUKH JTOJDKHBI HAYYHUTHCSI M3JaraTb CBOM MBICIH SICHO W MCYEPIIBIBAIOLIE,
JAKOHUYHO U EMKO, IMPUOOpPECTH HABBIKM YETKOTrO, aKKypaTHOTO M TPamMOTHOTO
BBIIIOJIHEHNSI MATEMATHYECKUX 3aITUCEN.

BaxHeiimeld 3agadedl IIKOJBHOTO Kypca anreOpbl SIBISETCS Ppa3BUTHE
JOTUYECKOT0  MBIIUICHUS  y4YalIuXxcsi. caMd  OOBEKTbl  MaTeMaTUYEeCKHX
YMO3aKJIIOYEHU M TpUHATBIE B aiaredpe ImpaBuia HX KOHCTPYMPOBAHUS
CoCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATh M JIOKA3bIBATh CYXICHMS,
MPUBOJIUTh YETKUE OMPENEICHUS, Pa3BUBAIOT JIOTUYECKYIO MHTYHULHUIO, KPATKO U
HAIJBSIIHO  PAaCKpPbIBAIOT MEXaHW3M JIOTUYECKUX TIOCTPOEHUM U yyaT UX
npuMeHeHuto. Tem cambIM anreOpa 3aHMMaeT OJHO U3 BEAYLIMX MECT B
(OpMUPOBAaHUN HAYYHO-TEOPETUYECKOIO MBILIUIEHHUS IIKOJIbHUKOB. PackphiBast
BHYTPEHHIOIO TapMOHHUIO MAaTeMaTWKH, (QOpMHUpPYsl TOHHUMAHUE KpacoThl M
U3SIIECTBA MaTEMATUUYECKUX PACCYKICHHUM, anredpa BHOCUT 3HAUUTENIbHBIN BKIIaj
B 3CTETUYECKOE BOCIIUTAHUE YUALTUXCS.

1.3.11esn 1 3aga4m Kypca

N3yyeHne mareMaTMKM B OCHOBHOM IIIKOJIE HAIPABICHO HA JOCTHXKEHHE
CIICIYIOIIUX LIETICH:

6 HanpaeIeHuu TUYHOCMHO20 PA36UMuUs
- pa3BUTHE HHTEpECa K MATEMAaTUYECKOMY TBOPYECTBY M MATEMaTHYECKUX
CIIOCOOHOCTEN. MHTEJUIEKTYaJbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH,



HEOOXOIUMBIX YEJIOBEKY JJIsi TOJHOIICHHOW >KM3HM B COBPEMEHHOM OOIIECTBE:
SICHOCTh M TOYHOCTH MBICJIM, KPUTUYHOCTh MBIIUICHUS, UHTYULIMS, JIOTHYECKOE
MBIIIUICHUE, 3JEMEHTHl  AJITOPUTMHUYECKOM  KYJIbTYphl, IPOCTPAHCTBEHHBIX
MpeACTaBIECHUN, CIIOCOOHOCTD K MPEOJIOJICHUIO TPYTHOCTEH;

- (dopmMupoBaHME KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B  OOIICHUU W

COTPYAHUUICCTBC CO CBEPCTHUKAMHU, CTApIIUMHU 1 MIIAAIINMU;

- (OpMHUpPOBAHHUE Y YUYaAIIUXCS WHTEJUICKTyaIbHOM YECTHOCTU U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJO0JICHUI0 MBICIUTEIbHBIX CTEPEOTUIIOB, BBITCKAIOIINX U3
OOBIJICHHOTO OTIBITA;
- BOCIIUTAHHUE KAa4eCTB JUYHOCTH, 0OECIEUMBAIOIINX COIUATBHYI0 MOOWIBHOCTD,
CIIOCOOHOCTH MTPUHUMATh CAMOCTOSTEIbHBIE PEIICHUS;
- (QopMupoBaHHE Kaue€CTB MBIIUICHUS, HEOOXOMUMBIX [UIsl aJanTalud B
COBPEMEHHOM MH(OPMAIIMIOHHOM OOIIECTBE;
- BOCIIUTAHUE KYJIbTYpPhl JUYHOCTH, OTHOIIEHUS K MaTE€MaTUKE KaK K YacTH
00111e4eI0BEUYEeCKOM KYJIbTYphl, IOHUMAHUE 3HAYMMOCTH MaTEMAaTUKH JIJI1 HAy4yHO-
TEXHUYECKOro Mporpecca;

2 B memanpeomemnom HanpaeieHuu
- ¢dopMupoBaHUE TPEACTABICHUN O MaTeMaTUKE KaK 4acTH OOIeueI0BEUYECKOM
KyJbTypbl, O 3HAUUMOCTH MAaTEMAaTUKU B Pa3BUTUM LIUBUJIU3AIMU U COBPEMEHHOTO
00I1IeCTBA;
- pa3BUTHE MPEICTaBICHUN O MareMaTHKe Kak (opMme OMHCaHUs U METOE
MO3HAHUA  JCHCTBUTENBHOCTH, CO3JaHHE  YCIOBUM JJIA  TPUOOPETEHUS
MEPBOHAYAIBHOT'O OIbITa MATEMATUYECKOTO MOJCTUPOBAHUS;
- ¢dopmupoBaHue OOMMX CHOCOOOB  MHTEIUICKTYalbHOM  JEATEIbHOCTH,
XapaKTEepPHBIX JUISI MAaTeMaTHMKW U SIBJISIIOIIMXCS OCHOBOM IMO3HABATEIbHOMU
KYJIBTYPBI, 3HAUUMOM JIJIS1 Pa3IMYHbBIX Cep YETOBEUECKOMN eI TeTbHOCTH.
- OBJIQJICHUE CHCTEMON MAaTeMAaTUYECKUX 3HAHUW M YMEHUM, HEOOXOAUMBIX JIs
MPUMEHEHUSI B TMPAKTHUUYECKOM AESATEIbHOCTH, M3YUCHUSI CMEXKHBIX IUCIUIUINH,
MIPOJOJKEHHS] 00pa30BaHUs;
- ¢dopmupoBaHue TNpeACTaBICHUNM 00 HIAEIX M METoJaX MATeMaTUKU Kak
YHUBEPCAJIBHOTO SI3bIKa HAyKW W TEXHUKU, CPEACTBA MOJCIUPOBAHUS SIBJICHUN U
IIPOIIECCOB;
- (¢hopMHpoBaHKE YUeOHON M OOIICTOJb30BATEIILCKOM KOMIIETEHTHOCTH B 00JIACTH
UCIIOJIb30BaHUSI HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM

3anayu npeamera:

1 Pa3Butue ajropuTMHUYECKOrO MBIIUICHUS, HEOOXOAUMOTO IJii OCBOCHHS Kypca
WH(OPMATUKH; OBJAJCHUE HABbIKAMU JIEIYKTUBHBIX PACCYKICHUM, pa3BUTHE
BOOOpaXEHMUsI, CIIOCOOHOCTEN K MaTeMAaTUYECKOMY TBOPUYECTBY.

2 TlonmyueHue MIKOJIbHUKAMU KOHKPETHBIX 3HAHUNW O (YHKIUSAX KaK BaKHEHIIen
MaTeMaTUYeCKol MOJENN JJIsi ONHCAaHWUS M MCCIEAOBaHUS Pa3HOOOPa3HBIX
MIPOIIECCOB, ISl POPMUPOBAHMSI Y YUANTUXCS MPEACTABICHUN O POJIA MAaTEMATUKHU
B PAa3BUTUHU LIMBWIN3ALIUU U KYJIbTYPBHL.



3 ®opmupoBaHHUE f3bIKa OMHUCAHUSA OOBEKTOB OKPY’KAIOLIEr0 MHUpa Uil Pa3BUTHUS
MPOCTPAHCTBEHHOTO BOOOPaXEHUSI U MHTYUIUU, MATEMaTHUECKOU KYyJbTYpBI, IS
3CTETUYECKOr0 BOCIIUTAHUS yYAIUXCS.

4 @opMHpOBaHME y YYAIIUXCA YMEHHUSA BOCIPUHHMATh W  AHAINA3UPOBATH
HMH(pOpMaIHIO, IPEJICTABIEHHYIO B Pa3IUYHbIX (POpMaxX, IOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHMX pEAIbHBIX 3aBUCUMOCTEW, MPOU3BOAUTH MPOCTEHIINE
BEPOATHOCTHBIE PACUETHI.

W3ydyenne maremMaTvky B 8 Kjlacce HAIpaBieHO Ha (POPMUPOBAHUE CIIEITYIOLIMX

KOMIIETCHIIUI:

y4eOHO-TT03HABATEIILHOIM;
LEHHOCTHO-OPUEHTALIMOHHOM;
pedrekcuBHOM;
KOMMYHUKATUBHOM;
UH()OPMAIIOHHON;
COLIMAJIBHO-TPYIOBO.

Matemaruueckoe oOpa3oBaHUE B IIKOJIE€ CTPOUTCA C YUYETOM MPHUHIIUIIOB
HENPEPHIBHOCTU (M3yYEHUE MATEMaTHUKU Ha MPOTHKEHUU BCEX JIeT OOydeHus B
IIKOJIE€), TMPEEMCTBEHHOCTH (YYET TMOJIOKHUTEIBHOTO OIbITa, HAKOIUIEHHOTO B
OTEYECTBEHHOM U 32 PyOEKHOM MaTeMaTHUYE€CKOM OOpa30BaHHUM), BAPHUATUBHOCTH
(BO3MOXKHOCThH peau3alii OJTHOTO M TOTO XK€ COAepKaHUS Ha 0a3e pa3IMYHbIX
Hay4YHO-METOJMYECKUX TOJXO/0B), muddepennuanuu  (BO3MOXHOCTh  JIJIS
yYalquxcs TOJy4daTb MAaTeMaTH4YECKyl0 TOATOTOBKY PpPa3HOTO yPOBHS B
COOTBETCTBUU C UX UHJIUBUIYATBHBIMH OCOOCHHOCTSIMHU ).

[Inanupyercs MCHONB30BaHME TAKUX IENArOTMYECKUX TEXHOJIIOTMH B
MpernojaBaHuu MpeaMeTa, Kak auddepeHIupoBaHHOE OO0yyeHue, MpoOIEeMHOE
oOyuyeHue, TEXHOJIOTHSI Pa3BUBAIOUIET0 OOYYEHHUs, TECTUPOBAHMUE, TEXHOJIOTHS
kputndyeckoro wmeinuieHusi, MKT. Mcnonb3oBaHue 3THX TEXHOJOTHMWA MO3BOJUT
0ojee TOYHO peaJn30BaTb TNOTPEOHOCTH y4YaIUXCS B  MaTeMaTUYECKOM
00pa30BaHUU W TOMOXKET MOATOTOBUTH YYAIUXCS K TOCYJapCTBEHHOW HUTOTOBOM
aTTeCTalUH.

KoHTponb pe3ynbraToB 0O0ydeHHsI OCYILIECTBISETCS Uepe3 MCIOJIb30BaHUE
CICOYIOLIUX BHUIOB OLEHKA U koHTposisi 3YH: Bxomdmuid, TeKyUIuH,
TEMaTU4YEeCKU, UTOTOBBINA. [Ipr 3TOM HCTIONB3YIOTCST pa3inudHbIe (JOPMBI OTICHKU U
koHTposis 3YH: koHTposbHass paboTa, JOMalIHAA KOHTpOJibHas padoTa,
caMOCTOATENbHAs padoTa, JAOMalIHssA npakThuueckas paboTa, JoMalIHss
CaMOCTOSATENbHAs pab0Ta, TECT, KOHTPOJIbHBIN TECT, YCTHBIN OIpOC.

1.4. Pe3yabraTsl 00yueHUs

[Tporpamma obecrieunBaeT JOCTHIKEHUE CICAYIOIINX PE3YIbTaTOB OCBOCHUS
00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO 00I111eTO 00pa30BaHMUS:



)

2)

3)

4)

S)
6)
7)
8)

9)

1))

2)

3)

4)

JUYHOCHHblE:

c(OpPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHWS K YUYEHHWIO, TOTOBHOCTh W
CIIOCOOHOCTH OOYYaIOIIMXCsl K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMU K OOYYCHHIO U TTO3HAHUIO, BRIOOPY JalibHElIero oopasoBanus Ha 0ase
OPUEHTUPOBKA B Mupe Tmpodeccuii U TpodeCCHOHANBHBIX MPEANOYTCHHH,
OCO3HAaHHOMY TIOCTPOCHUIO WHIWBHUIAYyaTbHOW OOpa30BaTEIbHON TPACKTOPUU C

YYeTOM YCTOHYMBBIX ITO3HABATCIIHEHBIX HHTEPECOB,;
c(OpPMHPOBAHHOCTH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;
c(hOpPMUPOBAHHOCTh ~KOMMYHUKATUBHONW  KOMIIETEHTHOCTH B  OOIICHUH U

COTPYJHHYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MJIQJIIMMHU, B 00pa30oBaTeIbHOM,
OOIIIECTBEHHO I0JIE3HOW, Y4eOHO-HUCCIIEeI0BaTEIbCKOM, TBOPYECKOM M JAPYTUX

Buax ACATCIIbHOCTH,
YMCHHUC ACHO, TOYHO, I'PaAMOTHO H3JlaraTb CBOH MBICJIIU B YCTHOﬁ 1 IHCbMEHHOU

pc€un, IIOHHMMATb CMBICII IIOCTaBJICHHOM 3ala4i, BBICTPpAMBATL APryMCHTALINA,

MIPUBOAUTH IPUMEPHI U KOHTIIPUMEDBI;
MPE/ICTaBIICHNE 0 MaTEMaTHUECKON HayKe Kak cepe 4eTOBEUYeCKON NeATeIbHOCTH,

00 sTamax e€ pa3BUTHSA, O €€ 3HAUMMOCTH, ISl Pa3BUTHUS [IMBUIN3AINH;
KPUTUYHOCTh MBIIUICHHS, YMEHHE PACIO3HAaTh JIOTUYECKA HEKOPPEKTHBIE

BBICKA3bIBaHH:, OTJINYATh T'HIIOTC3Y OT CI)aKTOB;
KpCaTUBHOCTb MBIIUJIICHUS, THULIUATHBA, HAXOJAYHUBOCTb, dAKTUBHOCTb IIpHW PCIICHHUN

anreOpanyecKux 3ajad;
yMEHUE KOHTPOJIMPOBATh MPOIECC W Pe3yabTaT y4YeOHOH MaTeMaTHYeCKOH

ACATCIIBHOCTH,
CITOCOOHOCTB K OMOIMOHAJIBHOMY BOCIIPUATHIO MATCMATUYCCKUX O6’I)€KTOB, 3ajaad,

PELIEHUM, PACCYKICHUM.
Memanpeomemuule:

YMEHHE CAMOCTOSTEIHHO MJIaHUPOBATh allbTEPHATUBHBIC MTyTH JTOCTIKEHUE TIENIEH,
OCO3HaHHO BbIOMpaTh HambOojaee 3(P(EKTHUBHBIE CHOCOOBI pPELIEHUN Y4EeOHBIX H

MO3HABATENIbHBIX 33]1a4;
YMEHUE OCYIECTBIIATh KOHTPOJIb MO PE3ysibTaTaM M IO CIoco0y ACMCTBUM Ha

YPOBHE IMPOU3BOJILHOI'O BHUMAHHA U BHOCHUTD HGO6XO)II/IMBIC KOPPECKTUBBI,
YMCHHUC aACKBATHO OLCHUBATL IIPABUJIBHOCTH U JIHU OIIMOOYHOCTH BBITTOTHCHUS

y4ueOHOM 3aaun, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€

pelieHus;
OCO3HAHHO€ BIAJEHUE JIOTUYECKUMHU JIEUCTBUAMHM OIPEACIICHHUS TOHATHIA,

0000IIECHNS,  YCTAaHOBJIICHUS  aHAJOTHUH, KIaccupuKalud  Ha  OCHOBE
CaMOCTOSTEILHOTO BEIOOpPA OCHOBAHHM M KPUTEPUEB, YCTAHOBJICHUS POJOBHIOBBIX
CBsI3€H;



5) yMeHHe yCTaHaBJIMBaTb MPUYUHHO-CJIEJACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE
paccyXJIeHue, yMO3aKIoueHUue (MHIYKTUBHOE, JIEIyKTUBHOE U MO AHAJIOTHH) U

BBIBOJbI,
6) YMCHHUC CO3[daBaTb, IPHMCHATH H Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKHEC

cpeacTBa, MOACIN N CXCMbI IJIs pCIICHUA y‘IG6HBIX H ITO3HABATCJIbHBIX 3aJa4,
7) YMCHHC OPraHU30BbLIBATH yT-IC6HO€ COTPYAHUYICCTBO U COBMCCTHYIO ACATCIBbHOCTD

C YYUTEJIeM W CBEPCTHUKAaMU: ONPENENATh LIENu, pacrhpeaeieHne (yHKUUNA U
poJiell y4aCTHUKOB, B3aUMOJICHCTBUE U 0011IKMEe CIIOCOOBI paboThl; yMEHUE paboTaTh
B TpyIIe: HaXOIuTh OOILIME pEIIeHUs MU pas3peniarb KOHQUIMKTBI Ha OCHOBE
COIJIaCOBaHUS MO3MUIMM M yyeTa MHTEPECOB; CIyIlaTh NapTHEpa; (pOpMyInpOBaTh,

apryMEHTHPOBATh U OTCTaUBaTh CBOC MHCHHE;
8) chopMHpOBAaHHOCTh YUeOHOH M OOIIEIOJIB30BATEILCKOM KOMIIETCHTHOCTH B

o0nacT WCMOJB30BaHUA HMH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTHM

(MKT-KOMIIETEHTHOCTH );

9) mepBoHauanbHBIE TMPEJCTABICHUS 00 HIEAX M O METOJAaX MareMaThKuh Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBICHUN U
MPOLIECCOB;

10) yMEHHUE BHUJETh MaTeMaTHYEeCKyl0 3ajady B KOHTEKCTe MPOOJIeMHOMN

CUTyallMu B APYTUX AUCUUIUIMHAX, B OKPYKAKOLIEH KU3HU;
11) YMEHHUE HAXOIUTh B PA3JIMYHBIX MCTOUYHUKAX MH(POPMAIMIO, HEOOXOAUMYIO

AJIA PCIICHUA MATCMATUYCCKUX HpO6JI€M, H IMPpCACTABIIATH €€ B IIOHATHOM Q)opMe;
[MPUHUMATb PCIICHUA B YCIIOBHAX HEIIOJIHOM U I/I36I>ITOLIHOI‘/II, TOYHOU U

BEPOATHOCTHOM MHGOpMAIINU;
12) YMEHHE MOHUMAaTh U UCIO0JIb30BaTh MATEMAaTUYECKUE CPEACTBA HAMVISITHOCTH(

PUCYHKHM, YEpTEXH, CXEMbl MW [Jp.) Ui WUIFOCTPALMK, HWHTEPIPETALUH,
apryMEHTAaLNH;
13) YMEHHUE BBIABUTATh TMIIOTE3bl MPHU PEIICHWH YYEOHBIX 3aJ1a4 M MOHHMATh

HEO0OXOAUMOCTb UX IIPOBEPKH;
14) YMEHHE MPUMEHSITh MHIYKTHBHBIC U JCTYyKTHBHBIE CIIOCOOBI pacCyXIeHUH,

BHUJIETh PA3JIMYHBIE CTPATETUN PELIEHUS 3a1a4;
15) MOHUMAHHE CYIIHOCTHM QITOPUTMUYECKUX MPEANUCAHUM U  YMEHHUE

}ICﬁCTBOB&TB B COOTBETCTBHHU C IIPECAJTONKCHHBIM aJITOPUTMOM;
16) YMCHHUC CaMOCTOATCIIbHO CTaBUTH LCJIH, BBI6I/IpaTB H CO3aaBaThb AJITOPHUTMBI

JUTSL pelieHusl yueOHbIX MaTeEMaTHUECKUX MPooIeM;
17) YMEHHME IUIAHUPOBATh M OCYLIECTBIIATH JESITEIBHOCTb, HAIPABICHHYIO Ha

peluieHre 3a1a4d uCCIeqoBaTeNIbCKOro Xapakrepa.
npeomemmbvle:
1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHUpPOBaHUE, W3BJICUCHUE

HEoOXoMMON MH(OPMALIMK), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIIA B YCTHOM
Y NUMCBMEHHOM pEYH. MPUMEHAS MATEMATUYECKYH) TEPMHUHOJIOTHIO U CUMBOJIUKY,
UCIIOJIb30BaTh pA3JIMYHbIE SI3bIKM MaTeMaTUKH ( CIIOBECHBIM, CHMBOJIMYECKUH,



rpaduydeckuii), OOOCHOBBIBaTb  CYXKIEHHSA, MPOBOJUTH  KJIAcCCU(HUKAIIHIO,

JIOKA3bIBATh MATEMATUYECKUE YTBEPKICHUS;
2) BnajgeHue 0a30BOM MOHSTUIHBIM amapaToM: HMETh MPEJCTABICHHE O YHUCIE,

BJIQJICHUE  CHUMBOJIBHBIM  SI3BIKOM  aireOpbl,  3HAHHE  3JIEMEHTapHBIX
(GYHKUMOHAIBHBIX ~ 3aBUCUMOCTEH,  (OpPMUpPOBAHUE  MPEACTABICHHH O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MUPE U O Pa3IMYHbIX CIOCO0aX MX
U3y4YeHHs, 00 OCOOCHHOCTAX BBIBOJIOB M IMPOTHO30B, HOCSIIHUX BEPOSATHOCTHBIM

XapakTep;
3) yMeHue  BBINOJHATH  anreOpamdyeckue  MpeoOpa3oBaHUs  PalMOHAIBHBIX

BLIpEl)KGHPIfI, IMPUMCHATh UX IJII PCIICHUA y‘IG6HBIX MAaTCMaTHYCCKHUX 3aJad M

3aJ1a4, BOSHUKAIONIUX B CMEXHBIX YUECOHBIX TIPEIMETAX;
4) yMeHHE TIONIb30BAaThCA MaTeMarTudyecKuMu ¢GopMyllaMd UM CaMOCTOSITEIHHO

COCTaBJIATH (hOPMYJIBI 3aBUCUMOCTEN MEXKIy BEIUYMHAMHU HAa OCHOBE 000OIICHMS

YaCTHBIX CIIy4aeB U DKCIIEPUMEHTA;
5) ymeHue pemiarh JMHEMHBbIE M KBaJpaTHbIE YPAaBHEHHS W HEPABEHCTBA, a TAKXKE

MPUBOANMBIE K HUM YpaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHATH TpauuecKkue
MpEeACTaBICHUS JUIsl PEUICHUS] U UCCJIE0BAaHUSl YPABHEHUM, HEPABEHCTB, CUCTEM;
MIPUMEHSTh MOJYYCHHBIC YMEHUS ISl pelIeHUs 3a7ad U3 MaTeMaTUKH, CMEKHBIX
MPEAMETOB, TPAKTUKH;

6) OBJIaJICHHE CHUCTEMOW (DYHKIIMOHAIBHBIX MOHATUN, (YHKIMOHAJIBHBIM SI3BIKOM H
CUMBOJIUKOM, yMEHUE CTpOUTh rpaduku (yHKIMA, OMHUCHIBaTH HMX CBOWCTBA,
UCIOJIb30BaTh (PYHKIMOHATIBHO-TpAapUUYECKUE TPEACTABICHUS JI1 OINUCAHUS U

dHaJIn3a MaTCMAaTUYICCKUX 3a/1a4 1 PCaJIbHBIX SaBHCHMOCTCﬁ;
7) OBJIAACHUC OCHOBHBIMHU crocodoaMu MNpCaACTABJICHUA W aHaJIM3a CTAaTUCTHYCCKHX

JaHHbIX; YMCHHA PCIIATh 3aJa4d Ha HAXO0XIACHHC YaCTOTbl H BCPOATHOCTH

CIIy4aliHbIX COOBITHIA;
8) yMeHue TPHUMEHATh WU3YUYCHHBIC TMOHATHSA, PE3yJbTaThl U METOIbl IMp PEUICHUH

3aJla4 U3 Pa3JIMYHBIX pPasacjioB KypCda, B TOM YHCIIC 3ajad, HC CBOIAINIUXCA K
HCTIOCPCACTBCHHOMY ITPUMCHCHHUIO U3BECTHBIX aJITOPUTMOB.

2.Conep:xanue 00y4eHust
I'naBa 1. PanuonajabHbie 1poou (23 yaca)

Paumonanshas qpo6s. OCHOBHOE CBOWMCTBO ApOOM, COKpalleHuE ApoOei.

ToxxnecTBeHHBIE TIPE0OPa30BaHMS PANMOHATBHBIX BhIpaKeHU. OYyHKIIUA Y = U
e€ rpaduk.

Heab: BbIpabOTaTh yMEHHE BBIMIONHATH TOXKIECTBEHHBIE MpPeoOpa3oBaHUS
palMOHATBHBIX BBIPAKECHUMU.



Tak kak JeicTBUS ¢ palMOHAIBHBIMU JAPOOSMHU CYIIECTBEHHBIM 00pa3zom
ONMMPAOTCSI Ha JCHCTBUSA C MHOIOWIEHAMHM, TO B Haydajle TEMbl HEOOXOIUMO
MOBTOPUTH C O0YYAIOIIUMUCS TPEOOPa30BaHUS IIENIBIX BBIPAKCHHI.

['maBHOE MECTO B JAaHHOW T€ME 3aHUMAIOT AJITOPUTMBI ACHCTBUH € IpOOSMHU.
VYyamuecs: H0KHBI TOHUMAaTh, YTO CyMMY, Pa3HOCTh, IPOU3BEACHHE U YACTHOE
npo0Oeil Bcerna MOXKHO TMPEACTaBUTh B Buae Apobu. IIpuoOperaembie B JaHHOM
TEME YMEHUS BBINOJIHATH CIOXEHHE, BBIUMTAHUE, YMHOKEHUE U JIeJIeHUE ApooOeit
ABJIAIOTCS OMOPHBIMM B NpeoOpa3oBaHUSX JPOOHBIX BbIpaxeHuil. [lostomy um
clelyeT yaenuTh ocoboe BHUMaHue. HerenecooOpa3sHo mepexomuTh K
KOMOMHUPOBAHHBIM 33/IaHUSIM Ha BCE JEHUCTBUA C JIPOOSMHU MpExXae, YeM OymyT
YCBOEHBI OCHOBHBIE &JITOPUTMBI. 3aJJaHUSI HA BCE JEHCTBUS C APOOSMU HE JOKHBI
OBITh U3JIMILITHE TPOMO3AKUMH U TPYAOEMKHUMHU.

[Ipn HaxOXAeHWM 3HA4YCHHWM npoOel aroTcs 3aJaHus Ha BBIUMCICHUS C
MIOMOLIBPK0  KAJIBKYJSITOpa. B 1aHHOW TeMe paclupsitoTCsa CBEAEHUS O
CTaTUCTHYECKUX XAPAKTEPUCTUKAX. BBOIUTCS MOHATHE CPETHETO FAPMOHUYECKOrO
psiaa NOJOKUTENbHBIX YHCEIL.

W3ydeHne TeMbl 3aBEpIIAETCS PACCMOTPEHUEM CBOMCTB rpaduka (GyHKIUN

K
x
y =

I'naBa 2. KBagparnbie kopHu (19 yacoB)

[Tonsitue 00  wpparmmoHanmbHbIX — uucnax. OOmue  cBemeHUs O
JNEUCTBUTENIbHBIX 4YMucaax. KBagpatHeli kopeHb. [loHATHE O HaxoXAeHUH
NPUOIMKEHHOTO 3HAYeHMs] KBaJpaTHOTO KOpHs. CBoMCTBa KBaJpaTHBIX KOPHEH.

Jx

[IpeoOpazoBanus BeIpaXEHUH, COIEPXKAIINUX KBaJApaTHbIe KOpHU. DYHKIUA y =
, €€ cBoiicTBa U rpaduK.

Heab: cucTteMaTu3upoBaTh CBEICHUS O pPAlUMOHAIBHBIX YHUCIAX M JaTh
npeacTaBieHne 00 UPpalUMOHATBHBIX YHCIIAaX, PACHIMPUB TEM CaMbIM TIOHATHE O
quciie; BbIPa0OTaTh yMEHHE  BBIIOJNHITH MPeoOpa3OBaHUS  BHIPAKEHUH,
coJiepKalIuX KBaJIpaTHbIE KOPHHU.

B nanHo# Teme yyanuecs mojiy4aroT HauajdbHOE MPEICTABICHUE O MOHSITUU
nercTBUTENbHOTO yncia. C 3Toi 1enbio 00001at0TCsl U3BECTHBIE 00YyJarOIUMCS
CBEJICHUSI O palMOHAJIBHBIX 4YMciiax. JJis BBeACHUS TMOHSATUS HUPPALMOHATHLHOTO
Yucia UCIOJIb3yeTCsI HHTYUTUBHOE TMPEJCTABICHUE O TOM, UYTO KaXKIbIi OTPE30K
UMEeT JUIMHY W TMOTOMY KaXJOW TOYKE KOOPAMHATHOW MPSMON COOTBETCTBYET
HekoTopoe uucio. [lokaspiBaeTcs, 4YTO CYIHIECTBYIOT TOYKH, HE HMEIOIIHE
paloHaIbHBIX a0CITUCC.

[Ipn BBeACHHM TOHSATHSA KOPHSA IOJIE3HO O3HAKOMHUTH OOYYarolIuXcs C
HaXO0XJIECHUEM KOPHEHN C MOMOILbIO KAJIbKYJISATOPA.



OcHOBHOE BHUMaHUE YAENSAETCA MOHATHIO apu(METUYECKOr0 KBaIpaTHOTO

KOpHS W CBOMCTBaM apu(pMETUYCCKUX KBaJpaTHBIX KOpHEH. JlokaspiBatoTcs

Va?  fal

TEOPEMBbl O KOpPHE W3 MPOU3BEICHUS M JAPOOH, a TaKKe TOXIECTBO =,

KOTOpBIE MOJy4aroT MPUMEHEHHE B MPE0OpPa30BaHUSIX BBIPAXKEHUM, COACPKAIIUX

KBajipaTHbie KOpHU. CrienuaibHO€ BHUMAHUE VYACISETCS OCBOOOXKICHUIO OT
a a

b JbE

UPPAIMOHATFHOCTH B 3HAMEHATele JpoOW B BBIPAKECHUSX BHUIA , :

YMenune mpeoOpa3oBbIBaTh BRIPAKEHUS, COJACPIKAIUE KOPHHU, YaCTO MCTIOIb3YEeTCS

KaKk B CaMOM Kypce aireOppl, TaKk M B KypcaxX TeOMETpHH, anreOphl W Haydal

aHaJIn3a.
[Tponomxaercss pabora Mo pa3BUTHUIO (YHKUIMOHAIBHBIX MPEICTaBICHUN

Jx

oOyuaromuxcs. PaccmatpuBatorcss pyHkuus y= , €€ cBoictBa u rpaduk. [lpu

Jx

W3ydeHUHM (QYHKIIMK Y= , NOKa3bIBAETCS €€ B3aUMOCBA3bL C (DYHKIMEH y = X7, TiIe
x> 0.

I'naBa 3. KBagparnsle ypaBHenus (21 yac)

KBagparnoe ypaBHeHune. @Dopmysia KOpHEW KBaJIpaTHOTO YpaBHEHMS.
Pemenne panuoHanpHbBIX ypaBHEHMM. PemieHue 3amay, MNPUBOIALIMX K
KBaJPATHBIM YPAaBHEHUSM U NMPOCTEUILINM PAllMOHAIBHBIM YPABHEHUSM.

Heab: BeipaboTaTh YMEHHUS pEIIaTh KBAJpaTHbIE YPAaBHEHUS W MpOCTEHIIne
palMOHAJIbHBIC YPABHEHMS U IPUMEHATH UX K PEILICHUIO 3aad4.

B Havame TeMbl NPUBOIATCS NPUMEPHI PELICHMS HEIOJHBIX KBaJPATHBIX
yYpaBHEHUH. DTOT Marepuan CHUCTEMATU3UpyeTcs. PaccMaTpuBarOTCs  aaropuTMbl
pelIeHNs HEIMOJHBIX KBaJApaTHBIX YPABHEHUU Pa3IM4YHOIO BUJA.

OCHOBHOE BHMMAHUE CJIEAYET YAEINTH PELIEHHUIO ypaBHEHUM Buaa ax” + bx

#
+ ¢ =0, rme, a 0, ¢ ucnonpzoBanueM Qopmynsl KopHe. B manHOM Teme

ydamigecss 3HakoMmsTcs ¢ Qopmyrnamu Buera, BbIpaKalOUIMMH CBSI3b MEXIY
KOPHSIMU KBaJPAaTHOTO YpaBHEHHs U ero kodgduiprenramu. OHU UCIIONB3YIOTCS B
JalbHEMIIEM TMpU JOKAa3aTelIbCTBE TEOPEMBI O PAa3JIOKEHUH KBaJPATHOTO
TpeXwIEeHa Ha JIMHEHHbIE MHOXKUTEIH.

VYyamuecss OBIAJEBAIOT CIOCOOOM penieHus] APOOHBIX pPALMOHAIBHBIX
YpaBHEHUH, KOTOPBI COCTOUT B TOM, YTO PEIICHUE TAKUX YPAaBHEHHI CBOAMUTCS K
PELICHUIO COOTBETCTBYIOIIMX LIEJIBIX YPABHEHHUM C MOCIEAYIOIIUM HCKIIOYEHUEM
OCTOPOHHHUX KOPHEH.

W3yueHune naHHONW TeMbl MO3BOJSET CYLUIECTBEHHO PACIIMPUTh amnmapar
ypaBHEHUH, UCTIOJIb3YEMBIX JIJISl PELICHUS TEKCTOBBIX 3a/a4.



I'naBa 4. HepaBencrBa (20 yacoB)

HucnoBble HEpaBeHCTBA W HX CBoOMCTBA. [lowleHHOe cloxeHue wu
YMHOKCHUE YHCIOBBIX HEpaBEHCTB. [lOrpemHOCTh M TOYHOCTH MNPUOTMKEHUS.
JInHeliHbIE HEPABEHCTBA C OJTHOW ITIEPEMEHHON U UX CHUCTEMBI.

Heb: 03HAKOMUTH 00YYAIOIIUXCSI ¢ TPUMEHEHUEM HEPABEHCTB ISl OLIEHKHU
3HAUEHUM BBIPAKEHUM, BbIPAaOOTAaTh YMEHME pellaTh JIMHEWHBbIE HEPABEHCTBA C
OJIHOM MEPEMEHHOU U UX CUCTEMBI.

CBoiicTBa YMCJIOBBIX HEPABEHCTB COCTAaBISAIOT Ty 0a3y, Ha KOTOPOM
OCHOBAaHO PEIICHUE JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOH. TeopeMbl o
MNOYWIEHHOM CJIO)KEHUM W YMHOXXEHUU HEPABEHCTB HAXOIAT NPUMEHEHUE IIPH
BBIIIOJIHEHUU TMPOCTEHIIMX YIPAXKHEHUW HA OLEHKY BBIPAXKEHUM 110 METOAY
rpaaull. BBomarcs monsTtus  abcomrorHOM  [lorpemHOCTH M TOYHOCTH
MPUOTMKEHHS, OTHOCUTEIHHON MTOTPEITHOCTH.

YMeHUsT MPOBOAUTH JCAYKTUBHBIE PACCYKICHUS IOJNYyYarOT Pa3BUTHE, KaK
MIPU JI0KA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TAK U MPH BBIITOJTHEHUH YIIPAKHCHUN Ha
JI0KA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHueM JIMHEMHBIX HEPABEHCTB C OAHOW NMEPEMEHHOW J1aeTCs
MOHSTUE O YMCIOBBIX MPOMEKYTKAX, BBOASATCS COOTBETCTBYIOIIME HAa3BaHUS W
o0o3HaueHus. PacCMOTpEHHMIO CHUCTEM HEpPaBEHCTB C OJHOM MEpEeMEHHOU
IPEAIIECTBYET O3HAKOMJICHHE OOy4YaloIuXcs C TMOHATHSAMHU TMEpEeCceYeHUs: M
00BETMHEHHS] MHOYKECTB.

[Ipn pemieHUH HEPABEHCTB UCIIOJNB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX
HEPABEHCTB, KOTOPBhIE PAa3bACHAIOTCS Ha KOHKpeTHhIX mpumepax. Ocoboe
BHHUMAaHHE CJIEIyeT yJCIUTh OTPaObOTKEe YMEHHUS pelliaTh MPOCTEHIe HepaBeHCTBA
BHJIa ax > b, ax < b, 0CTaHOBUBIINCH CIIEIIUATILHO Ha ciaydae, korma, a<i.

B 370l TEMe paccmaTpUBAETCA TAKKE PELICHUE CUCTEM JBYX JIMHEHMHBIX
HEPABEHCTB C OJHOM MEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIE 3AIUCAHbI B BUJIE
JBOWHBIX HEPABEHCTB.

I'naBa 5. CreneHnnb ¢ meJbIiM NMOKa3aTesjeM. JjieMeHThbl cratuctuku (11
4acoB)

CreneHb ¢ LEJIBIM MOKa3aTeJeM U €€ cBoWcTBAa. CTaHIAapTHBIA BUJ 4YMCIA.
HauanbHbie cBefieHNs 00 OpraHu3aluyi CTaTUCTUYECKUX UCCIICIOBAHUM.

Heab: BpIpabOTaTh yMEHHE MPUMEHSTh CBOWCTBA CTEMEHU C LEJIbIM
MOKa3aTeJieM B BBIYUCICHHUSX W TpeoOpa3oBaHUsX, CPOPMUPOBATH HavaIbHBIC
NpEJICTABIIEHUsI 0 COOpe M TPYNIUPOBKE CTATUCTUYECKUX JIAHHBIX, UX HATJISAHOU
MHTEPIPETALINH.

B sT0li Teme dopMymupyroTCsi CBOMCTBA CTETIEHHM C IEJIbIM TOKA3aTEJIEeM.
Merton nokazarenbCTBa 3THX CBOMCTB IMOKAa3bIBACTCS HA IPUMEPE YMHOXKECHUS
CTEIEHEW C OIAMHAKOBBIMM OCHOBaHMWSIMH. JlaeTcsi MOHATHE O 3alMCH YUCIa B



ctaHgaptHoM Buje. I[IpuBonsATcs mpUMEpbl HUCIHONb30BAHMS TAaKOM 3aluCy B
(bu3HKe, TEXHUKE U APYTUX 00IaCTIX 3HAHUIM.

Yyammecss TOMy4arOT HadalbHBIC TMPEACTABICHHUS 00 OpraHU3AINH
CTaTUCTUYECKUX HCCIAeNOoBaHU. OHU 3HAKOMSTCS C MOHSATHUSIMU T€HEPAIbHOU U
BBIOOPOYHOM COBOKYITHOCTH. [IpuBomsiTca  mpuUMepbl  NPEACTABICHUA
CTaTUCTUYECKUX JAHHBIX B BHUJE TaOJMIl YaCTOT M OTHOCHUTEJIbHBIX YacToOT.
OO0yuarommmcs npeajgaraTcs 3aaHus Ha HAXOXKJIEHUE TI0 TaOJIMUIE YaCTOT TaKUX
CTAaTUCTUUYECKUX XapaKTePUCTHK, KaK cpelHee apudmeTudeckoe, Moja, pa3Max.
PaccmaTtpuBaercst BONpPOC O HArISIAHOM HMHTEPNPETALUU  CTATUCTUYECKON
uHpopmanuu. M3BecTHble 00y4aromuMcs CIOCOObl HATTISIAHOTO MPEACTABICHUS
CTaTUCTHUYECKUX JIAaHHBIX C TIOMOIIBIO CTOJOYATBIX M KPYTOBBIX JUArpaMm
pacIIMPSIIOTCS 32 CUET BBEACHUS TaKUX MOHATUMN, KaK MOJIUIOH U THCTOrpamMMa.

6. IloBTOpenue (8 yacon)

Hean: IloBropenue, oOoOUIeHHE W CUCTEMAaTW3alMs 3HAHUN, YMEHUU H
HAaBBIKOB 32 KypcC ajreOpsl 8 kiacca.

KonTposbHabie padoThI
KonTponbnas padora Ne 1 «ParnmonanbHbie BeipaxkeHus. ClI0KEHUE U BBIYUTAHUE
poOei»
KonTponbnas padora Ne 2 «IIpousBeneHue u yacTHoe 1po0eii»
KonTponbhas padora Ne 3 «KBajmpaTHbie KOpHU»
Kontponbnas padora Ne 4 «IIpumenenre cBONCTB apuMeTHYECKOro KBaJpaTHOTro
KOPHSI»
KontponbHas padora Ne 5 «KBagparubie ypaBHEHUSD
KonTtponbHas padota Ne 6 «JIpoOHbIe parinoHaIbHbIC YPABHEHUS
KontponbHas padora Ne 7 «YncnoBbie HEpaBEHCTBA M KX CBOMCTBAY
KontponbHas padora Ne 8 «HepaBeHcTBa ¢ 0/1HOI IEPEMEHHON U UX CHCTEMBD»
KontponbHas padora Ne 9 «Ctenenp ¢ 1elbIM moKa3aTesieM
Hrorosas koHTpoJsibHas pabota Ne 10

Tabauua TeMaTHYeCKOro pacnpeae/ieH1s: KOJIU4ecTBA YacoB:

Ne Pazpgenbl, TeMbI KonunuecTBo yacon
\IT

ABtopckasi | PaGouas
nporpamMma | mporpamma

I'nasa 1. PaunonanbHbie 1po0u 23 23




1 | PanimoHanbHBIC IpOOU M UX CBOMCTBA 5 5
2 | CyMMma U pa3HOCTh JApooeit 7 7
3 | IIpousBeneHne u 4acTHOE JIpoOeit 11 11
I'naBa I1. KBaagparHnbie KOpHU 19 19
4 | JlelcTBUTEIIbHBIC YHCIA 2 2
5 | Apudmernueckuii KBaipaTHbIA KOPEHb 5 5
6 | CpoiicTBa apuPMETHIECKOTO KBAAPATHOTO KOPHS 4 4
7 | [IpumeHeHue cBOMCTB apu(MEeTUIECKOTro 8 8
KBaJPaTHOTO KOPHS
I'nasa II1. KBagpaTHbie ypaBHeHH S
21 21
8 | KBagpaTHOE€ ypaBHEHHE U €T0 KOPHU 11 11
9 | IpoOHbIe paliiOHAIbHBIE YPABHEHUS 10 10
I'naBa IV. HepaBenctBa 20 20
10 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA 9 9
11 | HepaBeHcTBa ¢ OAHOM IEPEMEHHON U UX CUCTEMBI 11 11
I'naBa V. CteneHsp ¢ nejbIiM MoKa3zarejgeM. JJ1eMeHThI 11 11
CTATHCTUKH
IToBTOpEeHME 8 8
Bcero 102 102

1.5. Ilnanupyembie pe3yibTaThl H3y4YeHHA Kypca ajaredpsl B 8 Kiacce

PAITMOHAJIBHBIE YN CJIA

OOy4aronuiicss Hay4uTCs:

1 )moHnMaTh 0COOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHUS;

2)BHaI[eTB IMMOHATHAMHU, CBA3AHHBIMHU C ACIIMMOCTBIO HATYPAJIbHBIX YHUCCII;

3)BbIpaxkaTh YKMClia B SKBUBAJICHTHON (hopMe, BBIOUpast Hanbosiee MOoAXOAAIY IO

B 3aBUCUMOCTH OT KOHerTHOP'I CUTyaluu,

4) cpaBHUBATH U YNOPSA0YMBATh pallMOHAIbHBIE YUCIIA;

5) BBIIIOJIHATD BBIYHUCJIICHUA C pallMOHAJIbHBIMUA YUCJIaMH, COUYCTAA YCTHBIC U

IMNCbEMCHHBIC ITPHUEMBI BBI‘H/ICJIGHI/II\/'I, IMPUMCHCHUC KAJILKYJIATOPA,




OOy4Jaronuiicss MOMYyYUT BOSMOKHOCTD:
6) MO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUSI C OCHOBAHUSIMU,

OTJIMYHBIMHU OT 10;
7)yriyOuTh ¥ pa3BUTh MPEICTABICHUSI O HATYPaIbHbBIX YHUCIIAaX U CBOMCTBAX

JECIIAMOCTH;
8) HAy4YMThCS UCIIOIB30BATh NPUEMBI, PALIMOHATM3UPYIOUIUE BbIUCUIICHUS,

MPUOOPECTU NPUBBIUKY KOHTPOJIUPOBATh BHIYUCIIEHUS, BBIOUpAsk MOIXOAAIIUN JUIst

CUTYaIUH CII0CO0. 5
JNEVNCTBUTEJIBHBIE YN CJIA
OOyuvaronuiicss Hay4uTCs:

1 )ucnonb30BaTh HaYaJIbHBIC TPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YHUCEI;

2) Bnaners moHATHEM KBaJIpaTHOTO KOPHSI, IPUMEHSTh €r0 B BBIUUCICHHUSIX

OOy4Jaronuiicst HOJyYUT BOSMOKHOCTD:

3)pa3BUTh NPEACTABICHUE O YHCIIE U YACIOBBIX CUCTEMaX OT HATYypaJIbHBIX JI0
JEUCTBUTENBHBIX YUCEIT; O POJIM BEIYMCIICHUM B YEJIOBEUECKOM MTPAKTUKE;

4)pa3BUTh U yrIyOUTh 3HAHUS O JECATUYHOU 3alUCH JCHUCTBUTEIIBHBIX YUCEI
(mepuoguyecKue U HeMEePpUOAUIECKUE IPOOH).

N3MEPEHU A, ITPUBJIMXXEHW A, OLIEHKN
OOyyarouuiicss HayYuTCs:

1 )ucrionb30BaTh B XOJI€ PELICHUS 3a/1a4 dJIeMEHTapHbIE MTPEICTABICHNUS,
CBSI3aHHBIE C TPUOIMHKEHHBIMU 3HAUEHUSIMU BEJTMYMH.

OO0yuaromuics NoIyYUT BO3MOXKHOCTb!

2) NOHATH, YTO YHUCIIOBBIE TaHHBIE, KOTOPBIE UCIOIb3YOTCS IS
XapaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO MUPA, SBISIOTCS IPEUMYIIECTBEHHO
npUOIMKEHHBIMH, YTO IO 3alMCH MPUOIMKEHHBIX 3HAUCHU, COIepKalINXCs B
MH(GOPMAITMOHHBIX UCTOYHHUKAX MOYHO CYIUTH O MOTPEIIHOCTH MPUOIMKEHNUS;

3) NOHATH, YTO MOrPELIHOCTh PE3YJIbTATAa BHIYMCICHHUI TOJIKHA OBITH
COM3MEpHMa C MOTPEUTHOCTHIO UCXOIHBIX JAHHBIX

AJITEBPAMYECKUE BbIPAXKEHW A
OOyyarouuiicss HayYuTCs:

1)BafeTh NOHATUSIMU KTOXKIECTBO», «TOXKIAECTBEHHBIE IPEOOPA30BAHUS,
pelaTh 3aa4M, coJieprKalire OyKBEeHHbIE JaHHbIe, pa00TaTh C POPMYyIaMu;

2)BBINOJHATH NPeoOpa30BaHMsl BBIPAKEHUH, COIEPIKALUX CTENEHH C LEIbIMU
[IOKA3aTeJsIMU M KBaJIpaTHbIE KOPHU;

3)BBINONHATh TOXKJIECTBEHHBIE MPEOOPAa30BaHUS PAIMOHAIBHBIX BBIPAXKECHUN
Ha OCHOBE MPaBUJI HAJl aNredpandecKuMu Ipo0siMu

OOyuarouiics MOJTyYUT BOZMOKHOCTD:

4)Hay4dHUThCSI BBHITIOTHATH MHOTOIIIArOBBIE TIPE0Opa30BaHUs PallMOHATBHBIX
BBIPKEHU, TPUMEHSS LIMPOKHI HA0Op CIIOCOOOB U MPUEMOB;



5)mpuUMEHSITh TOXKACCTBEHHBIE IPEOOPa30BaHUS IS PEIICHHMS 3a1a4 U3
Pa3IMYHBIX PA3JEIOB Kypca.

YPABHEHU A
OOyuaronuiicss Hay4uTCs:

1)penrath KBagpaTHBIC U APOOHBIE pAIMOHATBHBIC YPABHEHUS C OJTHOM
MEPEMEHHOU

2) moHUMAaTh YPAaBHCHUS KaK BOKHEHIITYI0 MATeMAaTUYECKYIO MOJICIb T
OTMCAaHMS ¥ U3yYCHUS PA3HOOOPA3HBIX PEATbHBIX CUTYAITUH, peliaTh TEKCTOBBIS
3a/1auu anreOpanyeckuM METO0M

3) mpuMeHsTh TpadrdecKue MpeacTaBIeHUS TSl ICCIICIOBAaHUS YPaBHCHHM

YYEeHUK MOJTYIUT BO3MOXKHOCTb:

4)0oBNaZCTh CICIIUAIBHBIMU ITPUEMaMU PEIICHUS YPaBHEHUH, YBEPEHHO
PUMEHSTH anmapaT YpaBHEHHA [T peIIeHUsT pa3HOOOpa3HbIX 3a/1ad U3
MaTeMaTHKH, CMEKHBIX TIPEAMETOB, MPAKTUKH

5) mpuMeHsTh Tpadrueckue npeICTaBIeHUs sl UCCIICOBAHUS YPAaBHEHUH,
cojiepkaiux OyKBEHHbIE KOA(DPHUITUEHTHI.

HEPABEHCTBA
OOyuaroiuiicss Hay4YnuTCs:

1 )moHuMaTh U NPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C
OTHOIIIEHWEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2)pelath JUHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI

3) npuMEHSTH armapaTr HepaBeHCTBA JJIsl pEIICHUsI 3a]1a4 U3 Pa3TUYHbIX
pa3zenoB Kypca

OOy4aronuiicss HOJy4YUT BOBMOKHOCTb HAYUUTHCA:

4)pa3zHO00pa3HbIM MPUEMaM J0Ka3aTeIbCTBA HEPABEHCTBA; YBEPEHHO
NPUMEHSTH anmnapar HEPaBEHCTB VISl pEIIeHUs] Pa3HOOOPa3HbIX MATEMATHUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 CMEKHbBIX ITPEAMETOB, IPAKTUKH;

5)npUMEHSTh KOOPIMHATHYIO MPSIMYIO 71l U300payKEHUs MHOXKECTBA
PEILICHUI JUHEMHOTO HEPABEHCTBA.

OCHOBHBIE TTOHATHUA,YNCIIOBBIE ®YHKIINU

OOyuaronuiicss Hay4uTCs:

1 )moHuMarTh ¥ UCIOJIb30BaTh (DYHKIIMOHAIbHBIC TIOHSITHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHMUS);

2) ctpouTh rpaduKK GyHKIHI ' . ICCIIEIOBATh CBOMCTBA

YUCJIOBBIX (DYHKIIMI HA OCHOBE M3YUYEHUs IOBEICHUS UX TPa(UKOB;



3)moHUMAaTh (PYHKIIMIO KaK BAXKHEHIIIYI0O MAaTEMaTHUYECKYIO MOJIEIb IS
ONMCAHUS MPOLECCOB U SIBJIIEHUN OKPYKAIOIIET0 MUPA, IPUMEHSTh
(YHKIMOHANBHBIN A3BIK JIs1 OUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITY
(hbU3UYECKUMU BEIMUMHAMM.

OOy4aronuiicss HOJy4YUT BOBMOKHOCTh HAYUUTHCS:

4)IpOBOJUTH UCCIIEOBAHUS, CBSI3aHHBIC C U3YUYEHHEM CBOMCTB (DYHKIIUM HA

OCHOBE rpa)MKOB U3yUYECHHBIX (PYHKIUI

5)ucnosnb3oBarh GYHKIMOHATIBHBIEC MPEACTABICHUS U CBOMCTBA (PYHKLIMM JJ1s1
pelIeHns MaTeMaTHIEeCKHUX 3a/1a4 U3 PasjIMuYHbIX Pa3leoB Kypca.

OIIMCATEJIbHAS CTATUCTHUKA

OOyuaroluiicss Hay4YuTCsl UCTOIb30BATh MPOCTEHIIINE CITIOCOOBI MPEICTaBICHUS
Y QHAJIN3a CTAaTUCTUYECKUX JTAHHBIX.

OOyuarouiics MOITYYUT BOZMOXKHOCTh MPUOOPECTH OMBIT IPOBEACHHUS
CIIy4alHBIX JKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPHOTO
MOJEJINPOBAHUS, UHTEPIPETALUU UX PE3YJIHTATOB

3. KanennapHo- TemMatnueckoe mjiaHupoBanue. Airedpa, 8 kiiacc, 3 yaca

Homep HaunmeHoBaHue
. OcHOBHOE cofiep:KkaHNe U BU/bI AeSITeJIbHOCTH Y4AIMXC
ypOKa H3y4yaeMol TeMbl
I'masa I. PantmonansHbie qpodu — 23 yaca
1(1) |PaumoHanbHbBIC DopMyJIMPOBKA TMOHATUS «PAIIMOHATILHOE BBIPAXKCHUE.
BBIPAKCHMUSI. pasnuyath Ieible U APOOHBIC BBIPAKCHHS, HAXOIUTH 3F
JIpo0Owu.




2(2)

PannonanbHbie 1poou.

YMeTh HaXOAUTh MPU KaKUX 3HAUEHUSX IEPEMEHHON UMe
CMBICJI PAIllMOHATILHOE BhIPAYKEHUE, JOIMYyCTUMBbIE 3HAUEHY
NEePEMEHHON B BBIPAXKEHUH, 00JIACTh ONpeieeHus] QyHK

3(3) |OcHoBHOE cBoiicTBO |DOpMyIMpoBaTH OCHOBHOE CBOMCTBO pallMOHAILHON 1
Ipoou. MPUMEHSTH €ro i peoOpa3oBaHus poodeil
4(4) |Coxpamienue npobei. [3HATh aNTOPUTM COKpAIEHUS TPOOH, YMETh TPUMEHSTH |
BBITIOJTHEHUH 33JIaHUs

5(5) |Cokpaienue apoOeit. |YMeTh NPUBOAUTH APOOH K ONPEIEICHHOMY 3HAMEHATEIIK
copMyIHpPOBATh AATOPUTM ITOTO JEHCTBUS, YMETH MPUN
ero.

6(6) |Cnoxenue npobeit c|BbrImonHATE cloxkeHne ApoOel ¢ OJJUHAKOBBIMU 3HAMEHA’
OJTMHAKOBBIMHU yMeTh GOPMYJIMPOBATh AITOPUTM JEHCTBUNA U TIPUMEHS]
3HAMEHATEISIMU.

7(7) |Bbluutanue apoOeii c|BbIMoNHATE clokeHHe ApoOel ¢ OJUHAKOBBIMU 3HAMEHA'
OJTMHAKOBBIMHU OTIPEJICNIUTH AJITOPUTM JIEUCTBUM, YMETh IPUMEHSTh €r0
3HAMEHATEIISIMU.

8(8) |Cnoxenue npoOeit ¢ |BpImonHATh crokeHue Apodel ¢ pa3HbBIMU 3HAMEHA]
pa3HbIMU OTIPEJICIIUTH AJITOPUTM JICUCTBHM, YMETh IPUMEHSTh €TI0
3HaMEHaTeIsIMU.

9(9) |Bpruuranue apoGeii ¢ |BpimonHsATh cioxeHue apoOedl ¢ pa3HbIMU 3HAMEHA’
pa3HbIMU OTIPENEIUTh ATOPUTM JACHCTBUIA, yMETh IPUMEHSTH €TI0
3HAMEHATEJISIMU.

10(10) |Cnoxenue u BbINONIHATG  CIOXKEHWE W BBIYUTAHUE JpoOed C  D:
BbIYMTAHUE IpoOeh.  |3HaMEHATEeNsIMHU, XOPOIIO 3HATH AJITOPUTM JIEHCTBUM, BHIT
pasnuYHbIe TPeoOpa30BaHUsl PAIIMOHATBHBIX BHIPAKEHHIM

11(11) |Cnoxenue u BreinmonHsATe  paznuuHble  IpeoOpa3oBaHus — palydoH
BbIUMTAHUE ApOOEH.  |BBIpaKEHHH, OKa3bIBaTb TOXKIECTBA, TNPUMEHSA I




Habop cnoco0OB U NPHEMOB

12(12) |KowmponvHas paboma
Nel.
13(13) |YmHOXeHue apoOeil. |BpIMonHATE yMHOXEHHE JpoOel, OMpenenuTb — al
NENCTBUA, YMETh IPUMEHSTH €TI0
14(14) |Bo3Benenue npobu B |BeImoNHATh BO3BeAEHHE JpOOM B  CTENEHb, OTPE

CTCIICHB.

AJITOPUTM JEUCTBUS, YMETh IPUMEHSTH €TO.

15(15)

YMHOXKEHHEe Tpo0et.

BhInoNHATh yMHOXKEHUE ApOOel, pa3iuyHble Mpeodpas
paIMOHAIIbHBIX BBIPAXKEHUHN

16(16)

Henenue npodeil.

BreinonHsaTe neneHue ApoOeH, onpeeauTh aifTOPUTM JIe
YMETh IPUMEHSATH €T0.

17(17)

Jlenenue npobeii.

BreimonHsaTe  geneHue ApoOel, pa3iaudHbIe Mpeoopas
PALMOHAIBHBIX BBIPAXKCHUU.

18(18) |IIpeobOpazoBanue BBINONHATE CIIOXKEHHUE, BBIYMTAHUE, YMHOXKEHUE W [
palMOHAbHBIX paIMOHANIBHBIX ~ JApO0Ei, MHOTOIIIAaroBbIC npeodpa-
BBIPAKCHU M. pPallMOHAIBHBIX  BBIPAXCHHUM, MNPUMEHSS IIUPOKHUI

CH0Cc000B U IPUEMOB

19(19) |IIpeobpa3oBanue BBINONHATE CIIOKEHUE, BBIYMTAHUE, YMHOXKEHUE M ]
palMOHAIBHBIX palMOHANIBHBIX JApOOEi,  MHOTOIIAroBbIE  MPeodpas
BBIPAKCHU M. pPAallMOHAIBHBIX  BBIPAXKEHHUM, MNPUMEHSS IUPOKHUI

CIIoCO0OB ¥ TIPHEMOB

20(20) (TIpeobpazoBanme BBINONHATE CIIOXKEHHWE, BBIYMTAHUE, YMHOXKEHUE W [
palMOHabHBIX palMOHAIBHBIX JApOOEi,  MHOrOMIAroBble  MpPeodpaz
BBIPAKECHU. pPAllMOHAJIBHBIX  BBIPAKEHUW, NPUMEHSAS IIHAPOKHM

croco0O0B ¥ IPUEMOB

21(21) _k dopmynupoBaHue onpeneacHus GyHKIM 00paTHOU
OyHKIUA Y U ee -

IPOMOPIUOHATBHOCTH Y=K/X, Tie K He paBHO 0, U yMeTh
rpauk. CTPOMUTH €€ rpayK, 3aIOMHHUTE ONPEAETIECHUE THIIEPOOb

IIOHMMAaTh U UCIIO0JIb30BATh (bYHKHI/IOHaHBHBIe IIOHATHUA U




(TepMUHBI, CHMBOJINYECKHE 0003HAYCHU);

22(22)

_k
y==

OyHKUUA uee

rpaduxk.

3Harh cBoicTBa (YHKIMU Y=K/X, Tae K He paBHO 0, n
CTPOUTH ee Tpaduk,

23(23)

Koumponvnas paboma
No2.

24(1)

Panmonansurie yncia.

[IpuBOAUTE TPUMEPHI PALTMOHAIBHBIX YMCEII, CPABHUBATh
YIOPSIA0YMBATH PAllMOHAJIBHBIE YUCIA

25(2) |HUppauuonanbHbie [IpuBoaUTE TPUMEPHI PALIMOHATIBHBIX U UPPALIMOHAJIBHBL
YHCIIa. YHCEJl, CPABHUBATH YKCIIA
26(3) |KBagpatHbie KOpHH. Bnaners nonsTremM KBagpaTHOTO, HAXOAUTH 3HAYCHUS
apu(MeTHYeCcKux KBaJpaTHbIX KOpHEH
27(4) |Apudmernueckuii Haxonuth 3HaueHus apupMEeTUYECKMX KBaJPATHBIX KOPH
KBaJIpaTHBIA KOPEHb.  |TOJIB3YSCh TAOMULEH KBaIpaTHBIX KOPHEH, OMPEAEIATH Cl
BBIPAKEHUS, CTOSIILIETO MOJI KOPHEM KBaJPaTHBIM, HAXOH
3HA4YECHUE [IEPEMEHHOU
28(5) x*=a CdopmynrpoBaTh aIrOPUTM PELICHUS YPAaBHEHUS, YMETh
YpaBHCHHE rpapruecKy onpeaensTh YACI0 KOPHEN ypaBHEHUS, PEIII:
yYpaBHEHUS JAHHOTO TUIIA
29(6) x*=a Pewrars ypaBHEeHUs, ONIPEAEATH CMBICIT BBIPAKEHUH, HaX
YpaBHEeHHE

MPUOTMHKEHHOE 3HAYCHUE KBAIPATHOTO KOPHS




30(7) y=x y=x
OyHKIMA uee |Crpouts rpadux GpyHKUNUU , (hopmynHpoBaTH CBOIAC
rpaduk. (GbyHKIMM, TOHUMAaTh U UCTIOJIb30BaTh (DYHKIIMOHATBHBIC

MOHATHS U SI3bIK (TEPMHUHBI, CHMBOJIMUECKUE 0003HAYCHHU

31(8) y=+/x CrtpouTts rpaduk GyHKIUH , 3HAaTh CBOMCTBA (YHKI
OyHKIUSA U ee y=~x
rpaduxk.

WCCJIeIOBATh CBOMCTBA ()YHKITUU HA OCHOBE M3yUYCHUS
MOBEACHUS X IPa(UKOB;

32(9) |KBagpatusiii kopeHb |Jloka3bIBaTh TEOPEMBI O KOPHE U3 MIPOU3BEICHUS U APOOH
13 NPOU3BEJECHUS U MPUMEHSTH UX B IPEOOPa30BaHUM BBIPAKEHUN
JIpoOw.

33(10) |KBappaTHblii kKopeHb  |[IprMeHSTH TEOPEMBI O KOPHE U3 MPOU3BEICHUS U APOOY
U3 MPOU3BEICHUS U peoOpa30BaHUU BBIPAYKEHUM
Ipobu

34(11) |KBappatubiit kopeHb |[{oka3bIBaTh TEOpEMbI O KBaJApaTHOM KOPHE U3 CTEIICHH,
U3 CTETCHHU. MPUMEHSTH UX B IPEOOPa30BaHUM BhIPAKEHUN

35(12) |Koumponvuasa paboma
No3.

36(13) |Brinecenue BriHOCUTE MHOXKHTEND 32 3HAK KOPHS U BHOCUTh MHOXHUT
MHOMXUTENS U3-T10]] MO/ 3HaK KOpHS
3HaKa KOpHSI.

37(14) |BHecenue MHOXKUTENS |BRIHOCUTH MHOKHUTENH 32 3HAK KOPHS U BHOCUTH MHOXKHT
MO/ 3HaK KOPHSI. M0/ 3HaK KOpHS

38(15) |IIpeobpazoBanue CdopmynmrpoBaTh alIropuT™ mpeoOpa3zoBaHus BEIPAKEHU
BBIpaKCHUH, coJiepKaluX KBaJIpaTHbIE KOPHU, UCTIOIb3YS TEOPEMBI O |
coJiepKaInx 13 MPOU3BEJECHUS U IPOOH, YMETh IPUMEHSTH €TO0.

KBaJApPaTHLIC KOPHHU.




39(16) |IIpeobOpazoBanue Hcnonb3oBarh (POpMyYIIbl COKPAILIEHHOTO YMHOKEHUS TTPH
BBIPAKEHU, npeoOpa30BaHUU BbIPAKEHUMN, COJIEPIKALMX KBAIpaTHbIE
coJIeprKaluX
KBaJIpaTHbIE KOPHHU.

40(17) |IIpeobpazoBanue CdopmynupoBarh anropuT™M 0CBOOOXKICHUS OT
BBIPAXCHHIH, UPPALMOHATIBHOCTH B 3HAMEHATENSAX IPOOU, YMETh MPUM:
coJieprKaluX ero.

KBaJIpaTHbIE KOPHHU.

41(18) |[IpeoOpazoBanue YMmeTh 0CBOOOXKIAATHCS OT UPPALIMOHAIBHOCTH B 3HAMEHA
BBIPaKCHUH,
coJieprKalux
KBaJIpaTHbIE KOPHHU.

42(19) |Kommponvuas paboma
Nod.

I'nasa III. KBagpaTtasie ypaBHeHus — 21 yac

43(1) |Onpenenenue 3HaTh onpeJieIeHUe KBaJpaTHOrO YpPaBHEHUS, PelIaTh
KBaJIpaTHOTO KBaJpaTHBIC yPaBHEHUS
ypaBHEHUS.

44(2) |Henonnsie CdopmynrpoBaTh ONpeAesICHUE U aJTOPUTM PELICHUS
KBaJ[paTHBIC HEMOJIHBIX KBaJAPAaTHBIX YPaBHEHMS, pelIaTh HETIOIHbIE
ypaBHEHUSI. KBaJ[paTHbIC yPaBHECHUS

45(3) |Pemienue kBaapaTHbIX |PemaTh KBagpaTHbIE YpaBHEHUS, IOHUMATh YPABHEHHUS K:
ypaBHEHUH BXHEHIITYIO MATEeMAaTUYECKYIO MOIEIb JUT ONTMCAHUS U
BBIJICJICHUEM KBaJpaTta |M3y4eHUs Pa3HOOOPA3HBIX PEANIbHBIX CUTYaIlUuH, PeIaTh !
JBy4JICHA. C IPUMEHEHHEM KBaJIPaTHBIX YpaBHEHUN

46(4) |Pemenue kBaapaTHbeix |ChOpMyIMpOBATh AJITOPUTM PELICHUS KBAJIPATHOTO ypaB
ypaBHEHUH 1O MCCJIeI0OBaTh KBAaJIpaTHOE ypaBHEHHUE MO TUCKPUMUHAHTY
dbopmye D. k023 duImeHTaMm, 3aoMHUTE (HOPMYITy KOpHEH KBaJIpaTH:

ypaBHEHUS

47(5) |Pemenue kBaapaTHbix |ChOpMyIHpOBaTh aJITOPUTM PEIICHUSI HEMOIHOTO KBAPA

YPaBHEHMH 11O
dbopmyne D.

ypaBHEHUS, 3aIOMHUTH ()OPMYITy KOPHEH KBaIpPaTHOTO
YpaBHEHUS




48(6)

Pemenue 3amau ¢
TTOMOIIIBIO KBAJIPATHBIX
YPaBHEHHM.

Pewrars TeKCTOBBIE 3a/1a4M, UCTIOJIb3YS B KAUECTBE
anreOpandecKor MOJIEN KBaJPAaTHBIC YPAaBHCHHUS

49(7) |Pemienue 3anad ¢ Pewrars TEKCTOBBIE 3a/1a4M, UCTIOJIb3YS B KAUECTBE
MIOMOIIIBIO KBAJAPATHBIX |aNreOpandeckor MOJeNIi KBagpaTHbIe ypaBHEHUS
YPaBHEHHM.

50(8) |Teopema Buera. CdopmynrpoBaTh aIrOPUTM pEIICHUs KBAJPATHBIX YPaBH

MOMOIIBI0 TeopeMbl Bueta
51(9) |Teopema Buera. Haxomuth mogbopoM KOpHU KBaIpaTHOTO ypaBHEHUS,
UCIIOJIBb3Ysl Teopemy Buera

52(10) (Pemenue kBagpatHbix |Pemiate KBagpaTHbIE ypaBHEHHS], PEIIaTh TEKCTOBBIC 3a];
YpaBHEHUH. UCIOJIb3ys B KAUeCTBE ajaredpandecKon MOJeNIN KBaIpatk

ypaBHEHUS,

53(11) |KoumponvHnasa paboma
No5.

54(12) |Pemenue npoOHBIX CdopmynmrpoBaTh aIroOpuT™M pelieHus IPOOHBIX PAllMOHA
panMoOHAIbHBIX yYpaBHEHUH, CBOJIS PEILIEHHE TAKUX YPABHEHUH K PEIIeHU
ypaBHEHUH. JMHENHBIX U KBAJIPATHBIX YPABHEHUH C MOCIEAYIOIIUM

UCKJIFOUYEHUEM TTOCTOPOHHHUX KOpHEH
55(13) |Pemenue npoOHBIX Pemarb 1poOHbIE pallMOHATIbHBIE YPaBHEHUS, CBOIS PEILL

palMOHAIBHBIX
YPaBHEHHU.

TaKUX YPaBHEHUH K PEIICHUIO JUHEUHBIX U KBaJAPATHBIX
YPABHEHHUM C MOCIEAYIOIINM UCKIIOUYEHUEM ITOCTOPOHHMU.
KOpHEH




56(14) |Pemenue npoOHBIX Pemarb 1poOHbIE pallMOHATIbHBIE YPaBHEHUS, CBO/IS PEILL
panMoOHAIbHBIX TaKUX YPABHEHUH K PEIICHUIO JIMHEWHBIX U KBAJPATHBIX
ypaBHEHUH. YpaBHEHUH C MOCIEAYIOMINM UCKIIOYEHUEM TOCTOPOHHU!

KOpHEH

57(15) |Pemenue npoOHBIX Pemarb 1poOHbIE pallOHATIbHBIE YPAaBHEHUS, CBO/IS PEILL
palMOHAIBHBIX TaKUX YPABHEHUH K PEIICHUIO JIMHEHHBIX U KBAJPATHBIX
ypaBHEHUH. YpaBHEHUH C MOCIEAYIOMIMM HCKIIOYEHUEM TOCTOPOHHU!

KOpHEHN

58(16) |Pemenue 3agau c AJITOpUTM pELICHUS] TEKCTOBBIX 33/1a4 Ha JIBMKEHUE. Penr
HOMOIIIBIO TEKCTOBBIE 3aJa4YM, UCIIOJIb3Ysl B KAUECTBE alIreOpanyuecKe
paloHaIbHBIX MOJIEJIN JPOOHBIE YpaBHEHMUS
YPaBHEHHUM.

59(17) |Pemenue 3agau ¢ AJNTOpUTM pelieHusl TEKCTOBBIX 3a7a4 Ha paboTy. Pemare

MTOMOIIIBIO
palMOHAIBHBIX
YPaBHECHUU.

TEKCTOBBIE 3aa4H, UCIOJIb3Ys B KAUECTBE AJIreOPanyecKe
MOJIEeIN IPOOHbIE YpaBHEHHUSI

60(18)

Pemenue 3amau ¢
MMOMOII[bIO
palMOHAIBHBIX
YPaBHEHUM.

AJNTOPUTM pelieHus] TEKCTOBBIX 3a]1a4 Ha CIUIABBI U PACTE
Pemmath TekcTOBbIE 3a71a4H, UCTIONB3YS B KAYECTBE
anreOpandecKoi MoJIeH IPOOHbBIE YPAaBHEHUS

61(19)

['padmueckuii criocod
pelIeHus] YpaBHEHUM.

3Hath rpaguyeckuii crnocod penieHus: ypaBHEHHM.

62(20) |Pemenue npoOHBIX Pemarb 1poOHbIE pallOHATIbHBIE YPAaBHEHUS, CBOIS PEILL
panMOHAIBHBIX TaKUX YPABHEHUH K PEIICHUIO JIMHEHHBIX U KBAJPATHBIX
ypaBHEHUH. YPaBHEHUH C MOCIEAYIOMIMM HCKIIOYEHUEM ITOCTOPOHHU!

KOpHEHN
63(21) |Koumpoavnas paboma
No6.
I'maBa IV. HepaBenctBa — 20 yacos
64(1) |[YucnoBbie DopMyIMpPOBATH OINPEIEIICHUE YUCIOBBIX HEPABEHCTE
HEPaBEHCTBA. YMETh UHTEPIIPETUPOBATH HEPABEHCTBO C MOMOIIIbIO

KOOpJII/IHaTHOﬁ HpHMOﬁ, INOHMMATh U NIPUMCHATH TCPMMH(




N CUMBOJIMKY, CBA3aHHBIC C OTHOILICHUEM HCPABCHCTBA,

65(2) |[YucmoBbie YMeTh 10Ka3bIBaTh HEPABEHCTBA
HEpaBEHCTBA
66(3) |CroiicTBa uncnoBeix |POpMyIUPOBATH U JOKA3bIBATh CBOWCTBA YMUCIOBBIX HEPA
HEPaBEHCTB. pEIICHNE HEPABEHCTB
67(4) |CpoiicTBa uncnoBelX |PemieHue HepaBEeHCTB, UCIOIB30BAThH AlllapaAT HEPABEHCT!
HEPaBEHCTB. OLICHKHU MOTPEIIHOCTH U TOYHOCTH MPUOIMKEHUS
68(5) |Cioxenne yuciaoBbix |POPMyJIMPOBATH AJITOPUTM CIOKEHUSI YHCIIOBBIX HEPABE!
HEPaBEHCTB. YMETh IPUMEHSTh €r0
69(6) |YMHOKeHHE YUCIOBBIX |DOPMYIIMPOBATH AJTOPUTM YMHOXKEHHUS YUCIIOBBIX HEPAB:
HEPaBEHCTB. YMETb IPUMEHSTH €r0
70(7) |IlorpemHocTs U Hcnonb30Barh anmnapar HEPaBEHCTB U1 OLECHKHU ITOTPEL
TOYHOCTb TOYHOCTH TPUOIMIKEHUS
PUOJIKESHUM
71(8) [HucnoBbie HaxomuTs nepecedenne u 00beAMHEHNE MHOKECTB B
IIPOMEKY TKH. YaCTHOCTH YUCJIOBBIX IPOMEXKYTKOB IOHUMATh U IPUMEH
TEPMHUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHHEM
HEpaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;
72(9) |YucnoBbie CdopmynupoBaTh onpeesieHus YUCIOBBIX POMEKYTKOE
IIPOMEXKY TKH. uX 0003Ha4YeHNE U Ha3BaHUE, YMETh U300paxkaTh YMCIIOBC
IIPOMEXKYTOK Ha KOOPJIAMHATHON NIPAMOU
73(10) [Koumpoavnas paboma

No7.




74(11)

Peuienue HepaBeHCTB
C OJIHOW IEPEMEHHOM.

CdhopmynupoBaTh aNropuT™M pelIeHUs] HEPABEHCTB C OJTH(
IIEPEMEHHON, YMETh IIPUMEHATH €ro. Pemars nuHenHsie
HEPAaBEHCTBA

75(12)

Peuienue HepaBeHCTB
C OAHOM MEPEMEHHOM.

Pemrate nuHelHBIE HEPABEHCTBA, UCIIONb3YS CBOMCTBA YN
HEpPABEHCTB

76(13)

Peuienue HepaBeHCTB
C OJTHOW IEPEMEHHOM.

Peurars JinHElHbIE HEPABEHCTBA, UCITOJIB3YS CBOMCTBA YU
HEPaBEHCTB, U300paXKaTh pellIeHnEe Ha KOOPAUHATHOM TS

77(14)

Pemenne HepaBeHCTB
C OJTHOM ITEPEMEHHOM.

Pemrate nuHElHBIE HEPABEHCTBA, UCIIONB3YS CBOMCTBA YU
HEPaBEHCTB, U300paXkaTh pELICHNE HA KOOPAUHATHOM Mps

78(15)

Pemenune cucrem
HEPABEHCTB C OJIHOU
MIEPEMEHHOM.

CdopmynmrpoBaTh aIrOPUTM PEIICHUS] CUCTEM JIMHEHHBIX
HepaBeHCTB. Pemarh cucteMbl TMHEHHBIX HEPABEHCTB, B
YHCJIe TAKUX, KOTOPhIE 3alMCAaHbI B BUJIC JBOMHBIX HEPABX

79(16)

Pewenue cucrem
HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

Pemrate cucTeMsbl IMHEWHBIX HEPABEHCTB, B TOM YMCIIE TA
KOTOpBIE 3allMCaHbl B BUJIE ABOMHBIX HEPABEHCTB, N300pa
penIeHre ¢ MOMOIIbI0 KOOPANHATHON IIPAMON

80(17)

Pemenue cucrem
HEPABEHCTB C OJHOM
IIEPEMEHHOM.

Pemates cucTeMbl TMHEMHBIX HEPABEHCTB, B TOM YHCJIE Ta
KOTOpBIE 3aIlMCaHbl B BU/IE JBOMHBIX HEPABEHCTB, N300pa
pELICHHE C MOMOIIBIO KOOPIUHATHOU MPSMOM

81(18)

Pemenue cucrem
HEPABEHCTB C OJHOM
MIEPEMEHHOM.

Pemates cucTeMbl TMHEMHBIX HEPABEHCTB, B TOM YHCJIE Ta
KOTOpPBIE 3allMCaHbl B BU/IE JBOMHBIX HEPABEHCTB, N300pa
pELICHHE C MTOMOIIBIO KOOPIUHATHOU MPSMOM

82(19)

Pemenue cucrem
HEPABEHCTB C OJHOMU
MIEPEMEHHOM.

Pemmate cucTeMbl TMHEHHBIX HCPAaBCHCTB, B TOM YHCJIC Ta
KOTOPBIC 3alIMCaHbl B BUC I[BOﬁHBIX HCPABCHCTB

83(20)

Koumponvnas paboma




Nod.

84(1) [Ompenenenuie cTeneHu |3HATh OMPEICICHUE CTETIEHU C LIETbIM MTOKa3aTesieM, HaxX(
C LEIIbIM 3HAYEHHE BBIPAKECHUU
OTpHULIATEIIbHBIM
MOKa3aTeJieM.

85(2) |Crenens ¢ LeIbIM 3HaTh OIpe/IeNICHUE CTEIICHH C 1IEJIBIM MOKa3aTeaeM, Hax(
OTpPHULIATEIIbHBIM 3HAQUEHUE BBIPAKECHUM, MMPEICTABICHUE BIPAXKEHUS B BU]]
MOKa3aTeJIeM. npolu

86(3) |CBoiicTBa cTenieHU ¢ |3HATh CBOMCTBA CTEMEHU C IEJIBIM ITOKa3aTeeM
LEIBIM TTOKa3aTeNIeM.

87(4) |CpoiictBa ctenienu ¢ |[IpuMeHSTH CBOMCTBA CTEMEHHU C LIEJIBIM MTOKA3aTENEM TP
LEJIBIM TIOKa3aTesIeM. |BBIMOJHEHUH BBIYUCICHUN U TPEOoOPa30BaHUU BhIPAKEHHU

88(5) |CranmapTHbI BUJ Hcnonb30Barh 3aMuch YMCEN B CTAaHAAPTHOM BUJIE IS
yucha. BBIPAXKEHUS U COMOCTABJICHUSI Pa3MEPOB OOBEKTOB,

JUTUTEIBHOCTH MPOIIECCOB B OKPYIKAIOIIEM MUPE.

89(6) |Bbimonnenue Hcnonb30Barh 3anKcCh YUCE B CTAHJAPTHOM BUJE /IS
JICUCTBUM HAJl BBIPKEHUS U COMOCTABJICHUS Pa3MEPOB OOBEKTOB,
YuCJIaMu B JUTUTETBHOCTH MPOIIECCOB B OKPYIKAIOIIEM MUPE.
CTaHJapTHOM BUJIE.

90(7) |Coop u rpynnupoBka |[IpuBoAUTH MPUMEPHI PENPE3ECHTATUBHOMN U
CTATUCTUYECKUX HEepenpe3eHTaTUBHOM BIOOPKU. M3Brekats nHdopmarimi
JAHHBIX Ta0JINIl YACTOT U OPTaHU30BBIBATh MH(POPMAITUIO B BUJIC 1

4acTOT, CTPOUTh UHTEPBAIbHBIN Pl

91(8) |Coop u rpynnupoBka |M3BiekaTh HHGOPMAIIHIO U3 TAOIHUI] YACTOT U OPTaHU3O0B]

CTAaTUCTUYECKUX
JTAaHHBIX

I/IH(l)OpMaHI/IIO B BUJAC Ta6JII/IH YaCTOT, CTPOUTDb MHTCPBAJIb
pAn




92(9)

Harnsguoe
MPEICTABICHUE
CTAaTUCTHUUYECKOU
uH(popMaLH

Hcnonb30BaTh HAMISITHOE PEACTABICHUE CTATUCTUYECKC
uH(OpMAINK B BUE CTOIOYATHIX U KPYTOBBIX JUATPAMM,
MTOJIMTOHOB, TUCTOTPAMM

93(10)

Harnsguoe
MPEICTABICHUE
CTAaTUCTHUUYECKOU
uH(popMaLu

Yok 3akperieHuss n3y4eHHOro. Fcrnob30BaTh HATIISIHQ
MpeACTaBICHUE CTATUCTHYECKON HH(OPMAIIUN B BUJIE
CTOJIOYATHIX U KPYTOBBIX JUArpamm, MOJUTOHOB, TUCTOTD.

94(11)

Konmponwvnasa paboma
No9.

IToBTOpeHue 8 yacos

95(1)

[ToBTOpEHKE TEMBI
«IIpeoOpazoBanue
palMOHAIBHBIX
BBIPAKECHUID.

96(2)

IToBTOpEHME TEMBI
«IIpeobpazoBanue
BBIPAYKECHUH,
coJiepKaInx
KBaJPaTHBIC KOPHUY.

97(3)

IToBTOpEHHE TEMBI
«Pemenue
KBaJpPaTHBIX
YPaBHEHUI.

98(4)

[ToBTOpEHME TEMBI
«Pemenne
KBaJIPaTHBIX
YPaBHEHHUI».

99(5)

HTorosslii 3auet




100(6) (Mmocosas

101(7) KOHMPOIbHAsL paboma.

102(8) |[ToBTOpEHME TEMBI
«Pemenne cucrem
HEPABEHCTB C OJTHOU
IIEPEMEHHON.

4. Y4eOHO-MeTOAMYECKOE U MaTePUAIbLHO-TEXHUYECKOe o0ecTieueHne

1.ABTOpckas mporpamma 1o aiareope 8 kimacc. Apropsl  FO.H. Makaperues u
ap. M.: «IIpocsemienuey, 2009 r. Coopauk «IIporpamMmmsl o01ieo0pa3oBaTeIbHBIX
yupexaeHui. Aunrebpa. 7-9 «kmaccel. (06a3oBbiii  ypoBeHb)». CocTaBUTEh
Bypmuctposa T.A.- M: «IIpocBemenuey, 2011r..

2. YueOnuk. «Anredpa 8 kinacc» Asrop FO.H. Makaperues u 1p.. M.;
"IIpocsemienne” - 2009 rog.

3. AnreOpa . 8 kiacc: noypouHblie 1iansl mo yueouuky FO.H. MakapsiueBa u
np. ABtopei-coctaButenu T.JI. Adanacbera, JI.A. Tanununa, Bonrorpasn;
VYuurens ,2007

4. Jlunaktuyeckue Marepuaisl mo anreope mans 8 kiacca / B.M. XKoxos, 10.H.
Makapserues, H.I'. Munatok. — M.: [Ipocsenienue, 2006. — 144 c.

5.KuBass maremaruka. Y4yeOHO-METOAWYECKUW KoMIUieKT. Bepcus 4.3.
[Tporpamma. Kommnbrorepubie anr0ombl. M: MHT.

6. Hecrannaptasie ypoku anredpsl. 8 kiacc. / Coct. H.A. Kum. — Bonrorpan:

T «Kopudeii», 2006. — 112 c.

7.AnreOpa: Tectel ana  7-9 kimaccoB 00mieoOpa3zoBaTENIbHBIX  YUPEXKICHUM.
Mopakosuy, A. I'. M: «Muemo3zuna»,2007

8.http://school-collection.edu.ru/  —  enuHas  KoUIeKUUsS  LHUPPOBBIX
00pa3oBaTebHbIX PECYPCOB.
9. Buptyanbsnas mkosna Kupumina u Medoaus 7-11 kimacc

10. JlemoHCcTpaoHHbIe TaOIHIIbI, HOPTPETHl MATEMATUKOB

11. Texuuueckue cpeAcTBa 00y4eHUs: BUACONPOECKTOPHI, HOYTOYK, IPUHTEP,
WHTEpPAaKTUBHAS 10CKa


http://school-collection.edu.ru/

5 Cnocoobl U GopMbI OLIEHKHU MX T0CTHKEHMSI

B nmanHOM Kkiacce BeaymuMmu MeTojmaMu OOyYeHHUS TPEAMETY SBISIOTCS:
OOBSACHUTENHHO-WILTIOCTPATUBHBI W PENPOAYKTUBHBIN, XOTS HCHOJB3YETCS U
YaCTUYHO-TIOMCKOBBIM. Ha ypokax UCHOJB3YIOTCS DJIEMEHTBI  CIIEIYIOIIUX
texHosioruit: auddepeHmpoBanHoe oOydeHHe, OOydyeHHEe ¢ MPUMEHEHUEM
TEKCTOBBIX 3aroToBokK, MKT.

DopMBbI KOHTPOJIA:

¢ JlubdepeHuupoBaHHbIE CaMOCTOATEIbHBIE PA0OTHI, COACpXKAIINE 3aJaHUs
00s3aTeIbHOTO M TOBBIINICHHOTO YpPOBHS, pacCuMTaHHble Ha 5-20 MUHYT,
OILICHWBaEMbI€ OTMETKOH «2» - HE cleJaH 00s3aTeNbHBIA YPOBEHB, «3» -
MPABWJILHO BBITIONHEH 00s3aTeNbHBINA YPOBEHB, «4» - €CIIM AOMyIIeHa OIHA
ommrOKa WM HECKOJIbKO HETOYHOCTEH , «5» - MPaBWIBHO BBITIOJIHEHBI BCE
3aJlaHds WIA JIONYyIIeHa HETOYHOCTh, HE MPHUBEIIAs K HEMPaBUIHLHOMY
PEILIEHUIO.

¢ JludpdepeHpoBaHHbIE KOHTPOJIbHBIE PadOTHI, COJEpKaIlue 3aJaHusl
00513aTeTLbHOTO U TOBBIIIEHHOTO YPOBHS, BpeMs BbINoNHEHUs — 40 MUHYT,
OIICHMBAEMbIE€ OTMETKOM «2» - HE clejaH o00s3aTeNbHBIN ypOBEHB, «3» -
MPaBUJILHO BBITIOIHEH O0S3aTeNbHBIN YPOBEHb, «4» - €CIM JIOMyIIeHa OJHA
omunOKa WM HECKOIBKO HETOYHOCTEH, «5» - MPaBUILHO BBIMOJHEHBI BCE
3alaHds WIH JOIYyIIeHa HETOYHOCTh, HE MPHUBEIIIAs K HEMPABHUIHBHOMY
pEIIeHUIO.

@®@opMbl Opranu3anum y4edHOro npoiecca:

®  UHAMBUIYaJbHbIC, TPYIIIOBLIE, MHIUBUAYATHHO-TPYIIOBBIE, PPOHTATBHBIE,
®  KJIACCHBIE U BHEKJIACCHBIE.
Cucrema ypoKoB YCJI0BHA, HO BC€ K€ BbIJACJISAIOTCH CJeAYIOLue BUAbL:

® Ypok-nexkyusa. Ilpennonararorcs COBMECTHBIC YCWIMS YUMTENS U YYECHUKOB
JUIsl peteHust oo1el mpoOieMHON Mmo3HaBaTreabHOl 3a1aun. Ha Takom ypoke
UCIIOb3YETCS JEMOHCTPALMOHHBIN Marepuai Ha KOMIIBIOTEPE,
pa3pabOTaHHBIN yUUTETIEM WIH YIYCHUKAMU, MYJTbTUMEIUUHbBIE TTPOAYKTHI.

® Vpoxk-npakmuxym. Ha ypoke yuwamuecs pabOTalOT HajA Pa3IuYHBIMU
3aJlaHUAMH B 3aBUCHUMOCTH OT CBOEH MOATOTOBICHHOCTH. Buabl paboT moryT
ObITh CaMBIMHM Pa3HbIMU: MUCHMEHHBIE MCCIEAOBAHUS, PEIICHUE PA3THYHBIX
3aJla4, U3y4eHHE CBOMCTB pa3iMyuHbIX (YHKIMH, IPAaKTUYECKOE MPUMEHEHUE
pa3JIMYHBIX METOAOB pelleHus 3angad. Kommprorep Ha Takux ypokax
UCIIONB3YETC KaK JJIEKTPOHHBIM KaJbKYJSATOpP, TPEHAXKEpP YCTHOIO CUETa,
BUPTyabHas 1ab0paTopusi, ICTOYHUK CIIPABOYHON WH(MOPMAIIHH.

® Vpok-uccnedoeanue. Ha ypoke ydamuecss pemarT NpoOJIEMHYIO 3aady
MCCIIEOBATENIBCKOTO XapakTepa AaHAIMTUYECKHMM METOJOM U C IOMOIIBIO
KOMITbIOTEPA C UCIIOJIb30BAHUEM PA3IIMYHBIX JA00PATOPHIl.

¢ Komobunuposannwiii ypoxk TpeAnosiaraeT BBIIOJIHEHHE padoT U 3aJaHui
pasHoro Buaa. Ypok—uzpa. Ha OCHOBE WUIPOBON JAECATENBHOCTH YYaIlUECS



MO3HAIOT HOBOE, 3aKPEIUIAIOT U3yUYE€HHOE, OTPA0aThIBAIOT pa3InYHbIC YUeOHbBIC
HaBBIKHU.

® Vpok pewenusa 3adau. BpipaOaThIBalOTCA y y4allUXCsd YMEHUS U HaBBIKH
pelieHus 3aj1a4 Ha YpOBHE 00s3aTeIbHOM M BO3MOXHOM MOAroToBke. JIroOoi
yYalIuiicss MOXKET MCIOJIb30BaTh KOMITBIOTEPHYI0 MH(GOPMAIMOHHYIO0 0a3y 1O
METO/IaM PENICHUs Pa3IuYHBIX 3aJ1a4, 10 CBOMCTBAM 3JIEMEHTapPHBIX (PYHKIIUMA
U T.J.

® Vpok-mecm. TectupoBaHUE TPOBOIUTCS C IEJIbIO TUATHOCTHKU MPOOEIOB
3HAHUHW, KOHTPOJS YPOBHSI OOYYEHHOCTH YYaIIUXCS, TPCHUPOBKU TEXHUKE
TECTUPOBAaHUSA. TeCThl NpeMIaraloTcsi Kak B IEYATHOM, TaK U B
KOMIIBIOTEPHOM BapuaHTte. [IprdyeM B KOMIBIOTEPHOM BapHUAaHTE BCErAa C
OrpaHUYECHUEM BPEMEHH.

® VYpok-3auem. YCTHbIM ONPOC YyYaIUXCS MO 3apaHee COCTABJICHHBIM
BOIIPOCAaM, a TaKXKE PELICHUE 3a/1a4 Pa3HOTO YPOBHsI IO U3yYEHHOU TEME.

® Ypok-camocmoamenvnaa  paboma. [Ipennararorcas  pa3Hble  BHJIBI
CaMOCTOSITEIILHBIX Pa0oT.

® Ypox-konmponvnan padoma. 1IpoBomuTcs Ha [ABYX YpPOBHSX: YpPOBEHb
00s13aTeIbHON MOJATOTOBKU - «3», YPOBEHb BO3MOXXHOM MOJTOTOBKU - «4» U
«S5».

KoMmmbrorep Haiien cBoe MeCTO B KakaOW Iukone. MarepuaibHO-
TEXHUYECKasi CTOPOHA KOMITbIOTEPHON 0a3bl IIKOJ HEMpPephIBHO yiydiiaercs. Bce
0oJIbIlIEe YHUCIIO YyYallluXCs OCBAaWBAIOT MEPBOHAYAIBHBIC HABBIKU TMOJIH30BATEIS
KOMIbIOTEpOoM. OHAKO B HACTOSILIEE BPEMSI HEJJOCTATOUHOE BHUMAHUE YIIEISAETCS
pa3pab0TKe METOJAUK MPUMEHEHHUS COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHUH,
KOMITBIOTEPHBIX W MYJBTUMEAUMHBIX TMPOAYKTOB B Y4YeOHBIM TMpOIECcC W
BOOPYKCHUIO YACTHBIMH IPHUEMAMH 3TOW METOJMKH IMPENOJaBaTesiel KaxKJI0ro

MPEeIMETHOTO PO IS KaKI0THEBHOM pabOThI C yYaIlIUMHUCH.

¢ KomnbrorepHoe o0ecrie4yeHHe YPOKOB

B pasgene paboueit mporpammbl  «KommbroTepHoe — oOecrieyeHHUe»
CIUIJAHUPOBAHO  NPUMEHEHHE  UMEKOIIMXCS  KOMIIBIOTEPHBIX  MPOIYKTOB:
JEMOHCTPAUMOHHBIM MaTepual, 3aJaHus i1 YCTHOIO OIpoca  ydalluxcs,
TPEHUPOBOYHBIE YIIPAKHEHUS, @ TAKIKE PA3IMUHBIE JIEKTPOHHBIC YICOHUKH.

o Jlemoncmpayuonnvtii.  mamepuan (caaiiosy). Co3naerci € LEIbBIO
oOecrieueHNs HaIJISTHOCTH TIPU M3YyYEeHUH HOBOTO MaTepHaja, UCIIOIb30BaHHUs
npu oTBeTax ywamuxcs. [IprMeHeHHe aHMMaluu MPU CO3JAHUU TaKOro
KOMIIBIOTEPHOTO MPOAYKTa IIO3BOJISCT paccMarpuBaTh BOIPOCHI
MaTeMaTUYeCKOM TEOpPUM B JBIKEHHH, OOECIEUMBAECT JAPYrod MOAXOJ K
M3YYEHHUIO HOBOT'O Marepuaja, BhI3bIBAET IOBBIIICHHOC BHUMAHUE U UHTEPEC
y yvamuxcsa. Ilpu pemenun moObIX 3a7a4 HMCMHOJb30BaHUE TpaduuecKoit
WHTEpIIPETAlMK YCIOBUS 3aJlauM, €€ PEIICHUs MO3BOJISIET y4alluMCs MOHSTh



MaTeMaTHYECKYI0 HJICI0 peuieHus], 6osee rryOOKO OCMBICIUTh TEOPETUUECKUI
MaTepUaJl Mo TAHHOU TEME.

® 3adanusa 0na ycmuozo cuema. DTV 33JaHUS JAIOT BO3MOYKHOCTh B YCTHOM
BapuaHTe OTpaldaThIBaTh Pa3IMYHbIE BONPOCH TEOPUU U MPAKTUKH, IPUMEHSS
HOPUHIUIBI HATJIAHOCTH, AOCTYNHOCTH. X MOXKHO MCHOJB30BaTh Ha JHOOOM
YpPOKE B pEXKUME YUUTEIb — YUYEHHUK, B3aUMOIIPOBEPKH, a TAKXKE B BHUJEC
TPEHUPOBOYHBIX 3AHATHUH.

o Tpenupoeounsvie ynparicnenusa BKitoualoT B ceOsi 3aJaHUs C BOIPOCAMU H
HAIJSIAHBIMU -~ OTBETAMM, COCTaBJICHHBIMU C TMOMOIIBIO aHuManuu. OHu
MO3BOJISIIOT YYEHUKY CaMOCTOATEIBHO OTpadaThiBaTh pas3IMYHBIE BOIPOCHI
MaTeMaTUYECKOM TEOPUHU U IPAKTUKHU.

®  Jnexkmponnvie yyeOHuku. OHHU HCIOJB3YIOTCS B KAauyeCTBE BUPTYAJIbHBIX
nabopartopuil MpU MPOBEACHUM NPAKTUUECKUX 3aHSITHH, YPOKOB BBEICHUS
HOBBIX 3HaHMH. B HUX 3akiroueH OONBIION TEOPETHUECKUI MaTepuai, MHOTO
TPEHAXXEPOB, NPAKTUYECKUX U MCCIECIOBATEIbCKUX 3aJaHHM, CIIPABOYHOIO
Mmatepuana. Ha 1o00M 13 ypoKOB BO3MOYKHO HCIIOIb30BAHUE KOMITBIOTEPHBIX
YCTHBIX YNpaXHEHUH, TPUMEHEHHE TpeHakepa YCTHOIO CueTa, uTo
AKTUBU3UPYET  MBICIUTEIbHYIO  JI€ATEIbHOCTh  YYalllUXCS, pPa3BUBAET
BBIYMCIIUTEIbHBIE HABBIKM, TaK KAaK MO3BOJISIET OCYIIECTBUTh MHOM MOIXOA K
M3y4aeMOM TEeME.

Hcnonp30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHI B MPENOAABAHUHA MaTeMaTHKU

MO3BOJISIET HEMPEPHIBHO MEHATH (hOPMBI paOOTHI HA YPOKE, TOCTOSIHHO Y€PeioBaTh
YCTHBIE U MMCbMEHHBIE YIIPAXKHEHUSI, OCYLIECTBIIATh PA3HbIE MOAXO/IBI K PELICHUIO
MAaTeMaTUYECKUX 3a/1ad, a OJTO T[OCTOSHHO CO3JaeT W  NOJIECPKUBACT
WHTEJUICKTYATbHOE HANPSDKCHUE YyYalmxcs, (QOopMUpYeT y HUX YCTOWYWBBIN
MHTEpEC K U3YUYEHUIO TAHHOTO MpeaIMeTa
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