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IHosicHuTEIbHAS 3aNIMCKA.
YpoBennb padoueii nporpamMmbl — 6a30BBI.
HanpagJsieHHocTh pabodeii mporpaMMBbI — JIsl OCHOBHOM 00111€00pa30BaTeIbHOMN IITKOJTHI.
Opranu3anus yueOHOTO mporecca — KIacCHO-ypoyHasl.
MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

e B 7 kiacce BeIOpaH y4ueOHUK «AnreOpa, 7 kimace» mona pemakmuent [.B. JlopodeeBa, Mocksa, «IIpocsemenuey. [lo obmactHoMy 6a3ucHOMY
y4eOHOMY TUTaHy Ha Kypc «Auredpa, 7 Kiaccy» oTBeneHo 3 yaca B Hemento. s popmMupoBaHuUst MIPeAMETHBIX KOMIIETEHIIUHA U YCTIEITHOTO
YCBOGHHUA yyamuMucs ¢eaepanbHOro rocyJapCcTBEHHOro cTaHaapTa fobamieH 1 gac. ['onoBoit o0beM yueOHOro BpeMeHH cocTamiseT 136
4acoB, HeZleTbHas Harpy3ka 4 yaca (34 Henens*4 yaca=136 yacoB)

e B 8 kiacce BeIOpaH y4ueOHUK «Anrebpa, 8 kimace» mox pemakmuent [.B. JlopodeeBa, Mocksa, «IIpocsemenuey. [lo obmactHoMy 6a3rcHOMY
y4eOHOMY TUTaHy Ha Kypc «Auredpa, 8 kimaccy» oTBeneHo 3 yaca B Hemento. s popmMupoBaHuUs MPeAMETHBIX KOMIIETEHIIUA U YCTIEITHOTO
YCBOGHHUA yyamuMucs ¢eaepanbHOro rocyJapCcTBEHHOro cTaHaapTa fobamieH 1 gac. ['onoBoit o0beM yueOHOro BpeMeHH cocTaBiseT 136
4acoB, HefleTbHas Harpyska 4 yaca (34 Henens*4 yaca=136 yacoB)

e B 9 kiacce BbIOpaH y4ueOHUK «Auredpa, 9 kiacc» mon penakuueit I.B. Jlopodeera, Mocksa, «I[IpocBemienuey» r. [lo oGmactHoMy 6a3ucHOMY
y4eOHOMY TUTaHy Ha Kypc «Auredpa, 9 ximaccy» oTBeneHo 3 yaca B Hemento. s popmMupoBaHust IpeAMETHBIX KOMIIETEHIIUHA U YCTIEITHOTO
YCBOGHHUA yyamuMucs ¢eaepanbHOro rocyJapCcTBEHHOro cTaHaapTa fobamieH 1 gac. ['onoBoit o0beM yueOHOro BpeMeHH cocTaBiseT 136
4acoB, HeZleTbHas Harpy3ka 4 yaca (34 Henens*4 yaca=136 yacoB)

B nporpamMMy BKITIOUEHBI BCE peKOMEHayeMble TeMbl 1ist 7-9 kiaccoB. [Ipu oprannzanuu yueGHoOro nporecca OyeT odecneueHa mocie10BaTeIbHOCTb
U3ydeHHsl y4eOHOTO MaTepuayia: HOBBIC 3HAHHs ONHMPAIOTCS HA HEIABHO TPOWICHHBIA MaTepHal; OO0ECIEYeHO IOITAITHOE PACKPHITHE TEM C
MOCJEAYIOIIEH UX peaanu3aluei.

Llenb 1 3a1aun paboyei mporpamMmbl

Henu:



*  OBJIQJICHUE CHCTEMOH MaTeMaTW4YeCKUX 3HAHWN M YMEHUH, HEOOXOAMMBIX JJIsl IPUMEHEHHs B MPAKTUUYECKOHN NEeSTETbHOCTH, N3yUEHHsI CMEXHBIX
JUCIUILINH, IPOI0JKEHUST 00pa3oBaHMs;

*  HHTEeJUIEKTyaJIbHOE pa3BUTHE, GOPMUPOBAHNE KAUECTB JTUUHOCTH, HEOOXOANMBIX YEJIOBEKY JJIsl MOJHOLEHHON )XKM3HU B COBPEMEHHOM OOILIECTBE,
CBOMCTBEHHBIX MAaTEMaTHYECKON IESITEIBHOCTH: SICHOCTH M TOYHOCTH MBICIIN, KPUTHYHOCTU MBIIUICHHS, HHTYULIHH, JIOTHYECKOTO MBIIUICHHUS,
HJIEMEHTOB AJITOPUTMHUYECKON KYJIBTYpBhI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K PEOIOJICHUIO TPYAHOCTEH;

*  (opmupoBaHHE NPEACTABICHUN 00 HAEAX U METOJaX MAaTeMaTUKHU KaK YHUBEPCAJIbHOTO SI3bIKA HAYKH M TEXHUKH, CPEACTBA MOJEIMPOBAHUS
SIBJIEHUW U MPOLIECCOB;

*  BOCNUTaHME KYJbTYpbl JIMYHOCTH, OTHOILEHHS K MaTeMaTHKe KaK K YacTH OOIIedeloBeYeCKOl KyJbTypsl, Urparomeil ocoOyw poib B
0O0I1IeCTBEHHOM Pa3BUTHUH.

3aoauu:

. npuoOpeTeHNEe MaTEMAaTHIECKUX 3HAHUA U YMEHUH;

. OBJIa/IeHHE 0000LIEHHBIMU CIOCO0aMH MBICITUTEIbHOM, TBOPUECKOH 1€ TETbHOCTH;

. OCBOCHHME KOMIETEHIMH (yuyeOHO-1T03HABATEIbHOM, KOMMYHUKAaTUBHOM, pe(IEKCHBHOH, JIUYHOCTHOIO CaMOpa3BUTHSA, WH(POPMAIMOHHO-
TE€XHOJIOTMYECKOH, [IEHHOCTHO-CMBICIIOBOH ).

JInduHOCTHBIE, METaIIpeIMETHBIE U IPEIMETHBIE PE3YJIbTaThl OCBOEHUS YUEOHOT0 IpeaMeTa
[Tporpamma no3BosIsieT JOOUBATHCS CIEAYIOIINX PE3YIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHMs:

JUYHOCMHbIE:

1) chopmMupOBaHHOCTH OTBETCTBEHHOI'O OTHOLIEHMSI K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaroIMXCsl K CAaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAallMM K OOYYEHHIO W TIO3HAHUIO, BBIOOpPY JAanbpHeimiero oOpa3oBaHHMs Ha 0Oa3e OPUEHTHPOBKM B Mupe mpodeccuil u
NpoeCCHOHATIBHBIX MNPEANOYTEHUH, OCO3HAHHOMY IIOCTPOCHUIO HWHAMBUAYAJIBHOW 0Opa30BaTENbHOW TPACKTOPHUM C YYETOM YCTOMUMBBIX
NI03HABaTEJIbHBIX HHTEPECOB;

2) cpopMUPOBaHHOCTh KOMIIOHEHTOB IIEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS MAayKU U OOLIECTBEHHOMU

MIPaKTUKH;



3)

C(I)OpMI/IpOBaHHOCTB KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H_IGHI/II/I U COTPYAHHYCCTBC CO CBCPCTHUKAMH, CTaplIMMU W MIIAAINIUMH B

00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATENBCKON, TBOPUECKON U IPYTHX BUIAX JCSTEIHHOCTH;

4) yMeHHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M NMHUCBMEHHOW PEUYH, TIOHMMATh CMBICI MOCTaBJICHHOW 3a/aud, BHICTPAUBAThH
apryMeHTaluIo, TPUBOJUTH MPUMEPHI K KOHTPIIPUMEDHI;

5) mpexacraBleHHWE O MaTeMaTHUYECKON Hayke Kak cdepe demoBeuecKod AesTeTbHOCTH, 00 dTamax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJsi Pa3BUTHS
[MBWIN3AINHY;

6) KPUTUYHOCTH MBIIIUICHHSI, YMEHHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BRICKA3bIBAHUS, OTJINYATh THUIOTE3Y OT (aKTa;

7) KpeaTUBHOCTb MBIIUICHUS, THULIMATUBA, HAXOIYMBOCTb, aKTUBHOCTb MPHU PEIICHUH aIredpanyecKux 3a/1ay;

8) yMeHHe KOHTPOJIHPOBATh MPOIIECC U Pe3yIbTaT YUeOHOM MaTeMaTH4YeCKON AesITeTbHOCTH;

9) cnocoOGHOCTH K YMOIIMOHAILHOMY BOCHPUSTHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUMA, PaCCyKICHUH.

npeomemmnswle:

1) ymenue paboTaTh ¢ MaTEMaTHUYECKHM TEKCTOM (CTPYKTYypUpOBaHUE, U3BJIEYCHHE HEOOX0AUMOI HH(POPMAIUH), TOYHO U TPAMOTHO BbIpa)kaTh CBOU
MBICJIM B YCTHOM M MUCbMEHHOW peud, IPUMEHSSI MaTeMaTHUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JIMUHBIE SI3bIKK MaTEMaTUKU
(cToBEeCHBIN, CHMBOJHMYECKHN, TpadUUecKuii), OOOCHOBBIBATH CYKJCHHUS, TPOBOJIUTH KJIACCU(DUKAIMIO, OKA3blBaTh MAaTEMaTHYCCKHEC
YTBEPIKICHHUS;

2) BiageHue 0a30BBIM MOHATUHHBIM alllapaToM: UMETh MPEACTaBICHUE O YHCIE, BIaJeHHEe CUMBOJIBHBIM S3BIKOM alreOphl, 3HAHUE 3IIEMEHTapHBIX
(GYHKIIMOHATBHBIX 3aBHCUMOCTEH, UMETh MPEJCTABICHHUE O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHPE M O Pa3IMYHBIX CIIOCO0aX MX
U3y4eHUs, 00 0COOCHHOCTSIX BBIBOJIOB U TIPOTHO30B, HOCSIIIMX BEPOSATHOCTHBIN XapakTep;

3) yMeHHE BBITIOJIHATH aNreOpandeckue mpeoopa3oBaHus PaIlMOHAIBHBIX BBIPAKCHUN, MPUMEHATh UX VIS PEIICHUS YUYeOHBIX MaTEMaTUYECKHUX 3a/1a4
U 3aJ1a4, BO3HUKAIOIUX B CMEXHBIX YUEOHBIX MpeIMeTax;

4) yMeHHe TMOIb30BaThCsl MATEMATUYECKUMU (DOPMyTaMH M CaMOCTOSITETBHO COCTaBIATH (DOPMYJIBI 3aBUCUMOCTEH MEXy BEIHMUYMHAMHU HA OCHOBE
0000IIIeHNS YaCTHBIX CIIyYaeB U YKCIICPUMEHTA;

5) yMmeHuwe pemaTh JMHCHHBIC W KBaJpaTHbIE YPAaBHECHMs, HEPABCHCTBA TEPBOM M BTOPOM CTEMEHU, a TaK)Ke MPHUBOJAMMBIC K HUM YpaBHEHUS,



6)

7)

8)

HEpaBEHCTBA, CUCTEMbI; HCIIOJIb30BaTh TpapruecKue MpeACTaBICHUs Ul pEIeHHs U UCCIIeI0OBaHNsl YPaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTh
MIOJIyYEHHBIE YMEHUS JUIsl PELICHUs 3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX [IPEAMETOB, IPAKTUKU;

OBJIaJICHUE CUCTEMOI (QYHKIIMOHATIbHBIX MOHATUH, QYHKIIMOHATIBHBIM S3bIKOM U CUMBOJIUKON, YMEHHE CTPOUTH Tpaduku PyHKIUN, OMUCHIBATH UX
CBOWCTBA, HCIOJb30BATh (YHKUMOHAIbHO-TpaduyecKkue NPEACTaBICHUS A ONMCAaHUS M aHajdu3a MaTeMaTH4YecKMX 3alad U PpeaslbHbIX
3aBUCUMOCTEH;

OBJIaJICHUE OCHOBHBIMU CIIOCOOAMHM IPEACTABICHUS M aHalIM3a CTATUCTUYECKUX JaHHBIX; YMEHHUE pellaTh 3aJayd Ha HAXOXKJIEHHE 4YacTOThl U
BEPOATHOCTH CIy4YailHBIX COOBITUH;

YMEHHME NPUMEHATH MU3YyYEHHBbIE NOHATHUSA, PE3yJlbTaThl U METOABI IIPH PEIICHUM 3a/ad U3 Pa3IMYHBIX Pa3leloB Kypca, B TOM YHCIE 3a1ad, HE

CBOAAIHNXCA K HCITIOCPCACTBCHHOMY NPUMCHCHUTO U3BCCTHBIX AJITOPUTMOB.

Memanpeomemmuoie:

1)

2)

3)

4)

5)

6)

7)

YMEHHE CaMOCTOSITENIbHO IUJIAHUPOBATh AJIbTEPHATHUBHBIC IyTH JTOCTHXKEHUS Iiefiel, OCO3HAaHHO BBIOMpaTh Hambosee 3((EeKTUBHBIE CIIOCOOBI
peleHns yueOHbIX U T03HaBaTeIbHbIX 3a7ay;

YMEHHE OCYUIECTBJISATh KOHTPOJIb MO PE3yJbTaTy M MO CHOco0y JAEHCTBHS Ha YpOBHE IMPOM3BOJBHOIO BHHUMAHUS M BHOCUTH HEOOXOAMMBIE
KOPPEKTHUBBI;

yYMEHHE aJIeKBaTHO OLIEHWBATh MPABHJIBHOCTh WM OUIMOOYHOCTH BBINOJIHEHUS y4eOHOW 3anauu, €€ OOBEeKTUBHYIO TPYAHOCTb M COOCTBEHHBIE
BO3MOYKHOCTH C€ peIIeHUs;

OCO3HaHHOE BJIAJICHUE JIOTHUECKUMH JCUCTBUSMM OIpEJeSICHHUs] MOHATHH, 000OIIeHUs, YCTAaHOBICHHU aHAJIOIMi, KiacCH(UKAalMU Ha OCHOBE
CaMOCTOSITENILHOTO BBIOOpa OCHOBAaHUI M KPUTEPHUEB, YCTAHOBJICHUS POIOBUIOBBIX CBSI3EH;

YMEHHE YyCTaHaBIMBaTh IMPUYMHHO-CJIEICTBEHHBIE CBS3M; IPOBOAMTH JIOTUYECKOE PACCYKJEHUE, CTPOUTh YMO3aKJIIOueHue (MHAYKTUBHOE,
JIelyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BBIBOJIBI;

YMEHHE CO03/1aBaTh, NPUMETHB M MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJYJIM M CXEMBbl JUIS pEIICHUS Y4YeOHbIX H
NO3HABATEJIBHBIX 3a/1a4.

YyMEHHE OpPraHHW30BBIBaTh Yy4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JIESITCIBHOCTh C YYHUTEIIEM M CBEPCTHHUKAMHU: OIPEACIICHUE IICNICH,



pacripenenienue GyHKUUI U poJieil y4aCTHUKOB, X B3aUMOACHUCTBUS M OOIIUX CIIOCOO0OB pabOTHI B IPYyIIE; yMEHHUE padoTaTh B TPYIIE: HAXOIUTh
o0miee pemieHHe M paspemarb KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHMS TO3WIMM M y4€Ta HMHTEpECcOB; CIylIaTh MapTHEPA; (GOpMYyIHpOBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) chOopMHpPOBAHHOCTP M pa3BUTHE Y4eOHOW M OOIIENOJIb30BATENBCKOM KOMIETEHTHOCTM B 00JacTH HCHOJIb30BAHUSA HH(MOPMAIMOHHO-
KOMMYHHUKaIIMOHHbIX TexHoJorui (MKT-komnereHTHOCTH);

9) cdopmupoBaHHOCTH MEPBOHAUAIBHBIX NPEACTABICHUN 00 MAEIX U O METOJaX MAaTEeMAaTHKH Kak 00 yHUBEPCAJIbHOM SI3bIKE HAYKH U TE€XHHUKH, O
CPEJICTBE MOJICTTMPOBAHMUSI SIBJICHUN U MPOIIECCOB;

10) ymeHue BUieTh MaTeMaTHYECKYIO 3ajadyy B KOHTEKCTE MPOOIEMHON CUTyalluy B APYTHX AUCLHUIUIMHAX, B OKPY KAIOLIEH KU3HM;

11) yMeHHe HaXOAWTh B PA3MUYHBIX HCTOYHHUKAX HH(POpPMAIHIO, HEOOXOIUMYIO Ul PELICHUS MaTeMaTH4YeCKUX MpoOjeM, M NpeACTaBiIiATh e€ B
MIOHATHOHM (popMe; MPUHUMATD PEIICHUE B YCIOBUSAX HETIOIHON U U30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMAIUH;

12) yMeHue mNOHMMATh M UCIHOJIb30BaTh MaTeMaTHUECKHE CpEACTBa HATISAHOCTH (PUCYHKH, 4YepTeXH, CXEeMbl U Jp.) I WUIIOCTPaluHy,
MHTEPNPETALNH, apTyMEHTAIUH;

13) yMeHue BbIABUTaTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PacCy ACHUN, BUJETh Pa3IMUHbIe CTPATETUH PELICHUS 3a/1a4;

15) noHumMaHue CyHOCTH alTOPUTMUYECKUX MPEANUCAHUN U YMEHHUE IeHCTBOBATh B COOTBETCTBHUH C MPEIJIOKEHHBIM aITOPUTMOM;

16) yMeHne caMOCTOSITETIbHO CTAaBUTh 1I€TH, BEIOMPATh HACO3AAaBATh AJITOPUTMBI JJIs PEIICHUs] y4eOHbIX MaTeMaTHYECKUX MPOOIIeM;

17) yMeHue mi1aHupOBaTh U OCYIIECTBIIATh I€ATENbHOCTh, HAIIPABICHHYIO HA PELICHHE 3a/1a4 CCIIEN0BAaTENBCKOTO XapaKTepa.

Jannas pabouast mporpamma 1o ajnredpe pazpaboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa «O06 o6pazoBanuu B Poccuiickoit ®eneparuu» Ne 273 -O3 ot 29 nexabps 2012 roga.

2. depnepabHOTO TOCYJApCTBEHHOTO 00pa3oBaTENbHOTO CTaHAAapTa OCHOBHOTO o0miero oOpasoBaHus (YTBepXAeH NpukazoM MuHHCTEpCTBA

oOpa3zoBanus 1 Hayku Poccuiickoii @enepanuu ot «17» nexadbps 2010 r. Ne 1897);

3. Cnucka yueOHuKOB OV, coorBercTBytommii ®enepanbHOMy MEpPEYHIO Y4YEOHUKOB, YTBEP)KIECHHBIX, PEKOMEHJOBAHHBIX (JOMYLIEHHBIX) K

UCIIOJIB30BaHUIO B 00pa30BaTEIbHOM IIPOLECCE B 00PAa30BaTENbHBIX YUPEKICHUAX, PEATTU3YIOIUX IPOrpaMMbl 001Iero 00pa3oBaHus;



4. OcHoBHasi oOpazoBaTeibHas MpPOrpaMMa MYHHUIMIAIBHOTO 00pa3zoBaTelbHOro yupexaeHus «lIpoHbKMHCKas OCHOBHas oO0IIeoOpa3oBaTesbHAS
mKosa» byrypycnanckoro paiona;
5. Yueb6noro mnana MBOY "lIponskunckas OOII".

Oco0eHHOCTH METOAMKH U TIPUHIIMITBI ITPENOIaBaHMs IpeIMeTa

Paboune mporpamMMbl OCHOBHOTrO 0OImIero oOpa3oBaHUs MO ainreOpe cocTaBieHbl Ha OCHOBE (DYHAAMEHTAJIBHOTO Sjpa COJAEp)KaHUS OO0ILero
oOpazoBanust u TpeOoBaHMii K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00I1e00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMA,
npeJcTaBieHHbIX B DenepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe o0miero oopazoBanus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE HJIEU
U nosnoxxeHus [IporpaMmel pa3BUTHSA U POPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX JEHCTBUH 1151 OCHOBHOTO OOIIEro 00pa30BaHMUsL.

Co3HarenbHOE OBJAJICHUE YYAIlUMHCS CHUCTEMOH anreOpandyecKuX 3HaHUM M yMEHHH HEOOXOJMMO B IOBCETHEBHOM KM3HM JUISI M3YUYECHHUS
CMEXHBIX TUCHUIUIMH M TMPOJODKEHHSI 00pa30BaHusl.

[IpakTnueckass 3HAYMMOCTh IIKOJBHOIO Kypca airedpbl oOycioBieHa TeM, 4TO €€ OOBEKTOM SBISIOTCS KOJWYECTBEHHbIE OTHOIIEHUS
JefcTBUTENpHOrO Mupa. MareMaThueckass HMOATrOTOBKAa HeoO0XoauMma s NOHUMAaHMs IMPHUHLUIIOB YCTPOWCTBA M MCIIOJIB30BAHUS COBPEMEHHOM
TEXHHMKH, BOCIIPUATHS HAYYHBIX M TEXHUYECKHUX MOHATUN U uaei. MaTemaTuka sIBISETCS SI3bIKOM HAayKU U TEXHUKU. C €€ MOMOLIbI0 MOJIETUPYIOTCS U
M3Y4aloTCsl SIBIIEHUS U TPOLIECCHI, IPOUCXOISALINE B IPUPOJE.

Anrebpa siBIS€TCSI OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHAa 00ecreurBaeM M3y4YeHHE APYTUX JUCHUIUIMH. B mepByto ouepens 3To
OTHOCHTCS K IIpeAMETaM €CTECTBEHHO-HAyYHOI'0 IMKJIa, B YACTHOCTHU K (hr3uKe. Pa3BUTHE JTOrMUECKOro MBIIIUICHUS yyallluxcs Ipyu o0yuyeHun anredpe
CIIOCOOCTBYET YCBOEHHIO INPEIMETOB T'yMaHHMTapHOro HuKia. IlpakTmyeckue yMeHHs W HaBBIKM anreOpanyeckoro Xxapaxkrepa HEOoOXOAMMBI JUIs
TPYAOBOH M MPO(PECCHOHANTBHOM MOATOTOBKH IIKOJIBHUKOB.

Pa3ButHe y ydammxcs npaBHIbHBIX MPEICTABIECHUN O CYLUTHOCTH M MPOUCXOXKACHUN anredpandyeckux adcTpakiui, COOTHOILIEHUHU peaJbHOTO U
U/I€abHOT0, XapaKTepe OTPaKEHUS MATeMaTHUeCKOW HayKOHl SIBJIEHUI M MPOLIECCOB pealbHOr0 MHUpPA, MEcTe airedpsl B CHUCTEME HAayK U POJIH
MaTeMaTHYeCKOr0 MOJCIMPOBAaHUS B HAyYHOM IO3HAHMM M B IMPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS YYALIUXCS U
Ka4eCTB MBIIUICHUS, HEOOXOAMMBIX ISl a/IalTallid B COBPEMEHHOM HH(OpManioHHOM oOrmiectBe. TpeOys OT ydammxcs YMCTBEHHBIX M BOJIEBBIX

YCWINH, KOHUEHTPAlMM BHUMAHUSA, aKTUBHOCTU Pa3BUTOTO BOOOpa)keHHUs, ajredpa pa3BUBAeT HPABCTBEHHBIE YEPTHl JUYHOCTH (HACTOMYMBOCTD,



EJICYyCTPEMIIEHHOCTh, TBOPYECKYIO aKTMBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIO0UE, AUCHUILUIUHY U KPUTUYHOCTH MBILIUICHUS) U
YMEHHE apryMEHTHPOBAHHO OTCTauBaTh CBOM B3IVIAbI U YOEXKIECHNUS, a TAK)KE CIOCOOHOCTh IPUHUMATh CAaMOCTOSITENIbHBIE PEIICHNUS.

N3yyenne anredpbl CyMIECTBEHHO pacIIUpseT KPYro3op ydalluxcs, 3HAKOMS UX C MHIYKUIUEH U AenyKiueil, 00001eHneM U KOHKpeTHU3alue,
aHAJM30M U CHHTE30M, Kiaccu(UKaluell M cucremarusanuei, abcTparupoBaHueM, aHalorued. AKTHBHOE HCIIOJIb30BaHME 3aJad Ha BCEX 3Tamax
y4eOHOT0 Mpolecca pa3BUBACT TBOPUECKHUE CIIOCOOHOCTH IIKOJILHUKOB.

Nzydenune anredpsl mo3BOJISIET (OPMHUPOBATH YMEHHSI M HABBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHHE CBOEH pabOTHI, MOMCK pallMOHAIBHBIX
nmyTel e€ BBINIOJHEHMsI, KpUTHYeCKasl OlleHKa pe3yJbTaToB. B mporecce n3ydenus anreOpbl MIKOJIBHUKH JTOJKHBI HAyUYUTHCS M3JIaraTh CBOM MBICIH
SCHO U MCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOT0, aKKypaTHOTO M IPAMOTHOTO BBIMIOJIHEHUS] MAaTEMAaTHYECKUX 3alHcel.

Baxwneiimeil 3agayeil MIKOIBHOrO Kypca aireOpbl SBISETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHUS ydammxcs. CaMu OOBEKThl MaTeMaTHYeCKHX
YMO3aKIIOYCHUH WM TIPUHATHIE B anreOpe MpaBWiia MX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT ()OPMHUPOBAHHMIO YMEHH 0OOCHOBBIBATh M JIOKA3bIBAThH
CYXKICHUSI, TPUBOAUTH YETKUE OINpPEACNICHUs, PAa3BUBAIOT JIOTUYECKYI0O HHTYHUIUIO, KPaTKO M HArJISIHO PACKPBIBAIOT MEXaHHM3M JIOTHUECKHUX
MOCTPOCHUH U y4aT UX NpUMEHEeHHI0. TeM cambIM anredpa 3aHUMAeT OJHO U3 BEIYLIMX MECT B (POPMUPOBAHMM HAYUYHO-TEOPETUYECKOIO MBIIUICHUS
IIKOJIBHUKOB. PackpbiBass BHYTPEHHIOIO TapMOHHUIO MaTeMaTUKH, (OpPMHUpYs NMOHMMaHME KPacoThl M HU3AIIECTBA MAaTEeMAaTHUYECKUX DPACCYXKACHUM,
asireOpa BHOCUT 3HAYUTEIbHBIM BKJIAJ] B 3CTETUYECKOE BOCIIMTAHUE YUALUXCH.

B kypce anreOpbl MOKHO BBIJICIHUTD CIEAYIOLINE OCHOBHBIE COJIEpKaTEeNIbHbIC JIMHUU: apu(MeTrKa; anreOpa; GyHKIMH; BEPOSITHOCTh U CTATUCTHKA.
Hapsiny ¢ »TMM B cozepkaHHe BKJIIOUEHBI J1BA JONOJIHHUTENBHBIX METOAOJIOTHYECKUX pa3jiesia: JOrMKa U MHOKECTBA; MaTeMaTHKa B HCTOPUYECKOM
Pa3sBUTHH, YTO CBS3aHO C peayn3aliell 1eneil OOIEeHHTENIEKTYalbHOTO U OOIIEKYJIbTYPHOTO pa3BUTUs ydammxcs. CoaepkKaHue KaXaoro U3 3THX
pas3zenoB pa3BOPAUUBACTCSA B COACPKATEIBHO-METOJUUECKYIO JIMHHUIO, IPOHU3BIBAIOLIYI0 BCE OCHOBHBIE COJEp KaTeNbHble TMHUU. [Ipu 3TOM nepBas
auHUsT — «JIoruka ¥ MHOXECTBa» — CIYXKUT L€ OBJIAJICHHUS YYal[UMHCS HEKOTOPBIMU 3JIEMEHTaAMH YHHMBEPCAIbHOTO MAaTEMaTHYECKOIO S3bIKa,
BTOpas — «MaTeMaTuka B ICTOPUYECKOM Pa3BUTHH» — CIIOCOOCTBYET CO3/IaHHIO OOLIEKYIbTYPHOT0, T'yMaHUTApPHOTO (pOHA U3yUEHUs Kypca.

Conepxxanve nUHUM «ApupMETHKa» CIYyXUT 0a30M s JadbHEHIIEro W3ydyeHHs YYallUMHCS MAaTeMaTHUKH, CIOCOOCTBYET pa3BUTHIO HX

JJOTHYCCKOT'O MBIIIJICHUS, Q)OpMHpOBaHI/IIO YMCHUA TOJIB30BAThCA AJITOPUTMAaMHU, a TAKKE HpI/IO6peTeHI/IIO MMPAKTUYC CKUX HABBLIKOB, HCO6XOI[I/IMI)IX B



MOBCEIHEBHOM *KM3HU. Pa3BUTHE MOHATHS O YKMCIE B OCHOBHOM INIKOJIE CBSI3aHO C PAIllMOHAIBHBIMH M UPPALMOHATIBHBIMHU YHCIaMH, (popMUpOBaHHEM
MIEPBUYHBIX IIPEACTABJICHHUM O JENCTBUTEILHOM YHCIIE.

Copepxanve JTUHUH «Anredpa» crnocoOCTBYeT (POPMHPOBAHHUIO Yy YydYalIMXCSd MaTEMaTHUECKOIo amnmaparta Ajis pelieHus 3a7ad U3 pas3zesioB
MaTEeMaTHKH, CMEKHBIX MPEJIMETOB U OKpY)Karolled peanbHOCTH. SI3bIK anreOpbl MOTYEPKUBAET 3HAUCHHUE MATEMATHKHM Kak sI3bIKa JJIS MOCTPOCHUS
MaTeMaTUYECKUX MOJEIIEH IPOLIECCOB U SIBJICHUN PEAIBHOIO MUpA.

PazButue anropuTMHUECKOTO MBINUICHUS, HEOOXOIMMOTO, B YAaCTHOCTH, JJS OCBOCHHUS Kypca HH(OpPMATHKH, M OBJAJCHWE HaBBIKAMHU
JEAYKTUBHBIX PacCyXJICHUN Takxke SIBIAIOTCS 3a7adyamMu u3ydeHus anreOpsl. [IpeobpazoBaHue cUMBOJIBHBIX (JOPM BHOCUT CHelM(PHUUECKUN BKIIAJ B
pa3BUTHE BOOOPAKEHUS YYaIIUXCS, UX CHOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOM mIKOJI€ MaTepuan TPYNIUPYEeMCsS BOKPYT
palMOHAIbHBIX BBIPAKEHUM.

Conepxanne paznena «DyHKIUW) HAIEIICHO HA IMOJIYYCHUE MIKOJIHHUKAMHU KOHKPETHBIX 3HAHWU O (PYHKIIMHM KaK BaXHEHUINEH MaTeMaTHYeCKON
MOJIETM JJIsi ONMCAaHUS U HCCIEIOBaHUS Pa3HOOOpa3HbIX IpolieccoB. M3ydeHne 3Toro Marepuaia CIOCOOCTBYET PAa3BUTHIO y YYalllUXCsl YMEHUs
MCIIONIb30BaTh Pa3IMuHbIe S3bIKM MaTEMaTHKHU (CIOBECHBIN, CUMBOJIUYECKHM, rpadueckuii), BHOCHUT BKJIaJa B ((POPMUPOBAHUE MPEACTABICHUIN O POIH
MaTE€MaTHUKHU B Pa3BUTUU LIMBUJIM3ALUU U KYJIbTYpPHI.

Paznen «BeposTHOCTh M CTaTHCTHKa» — 00SA3aTENbHBIM KOMIOHEHT IIKOJIBHOTO 00pa30BaHusl, YCHIMBAIOIIMNA €r0 MPUKIATHOE U MPAKTHUECKOE
3Ha4YeHHe. ITOT MaTepua HeoOXOIUM IPEXkKIe BCEro isi OPMUPOBAHUS Y YUAIIUXCS MHTEIJIEKTYalIbHOM IPaMOTHOCTH — YMEHHUS BOCIIPUHUMATD U
KPUTHYECKH aHAIM3UPOBaTh HH(OpPMAIIHMIO, MPEJICTaBICHHYIO B Pa3lWYHbIX (OpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHUX pPealbHBIX
3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHBIC pPACUETHl. M3yueHHe OCHOB KOMOMHATOPUKU MO3BOJMT YyYallleMyCs OCYILECTBIISTh
paccMOTpEHHE CIy4aeB, Iepedop U MOACUYET YUCIIa BAPUAHTOB, B TOM YHCJIE€ B IPOCTEUIINX MPUKIIAJIHBIX 33/1a4ax.

[Ipyn u3ydyeHHM CTAaTUCTUKU M BEPOSITHOCTH OOOralaloTCsi MPEACTaBICHHUS O COBPEMEHHOM KapTMHE MHpa M METOJax €ro HcCClieJ0BaHus,
dbopMupyercsi MOHUMAaHHE POJM CTATUCTUKM KaK HCTOYHUKA COLMAIbHO 3HAUMMOM HMH(GOpPMAalMK M 3aKJIaJbIBAIOTCS OCHOBBI BEPOATHOCTHOTO
MBILLIEHUS.

Copepxanue yueOHOM MporpaMMbl

VII kiaace



1. Jlpo0u 1 npoueHThI

OOBIKHOBEHHBIE U JiecsiTUUHbIE 1poOu. CpaBHEHME IpoOeil. Briuucienus ¢ panroHanbHbIMU yncaamMu. CTENeHb ¢ HaTypalbHbIM [TOKA3aTEIeM.
3anaun Ha mpoueHThl. CTaTUCTUYECKHE XapaKTePUCTUKH: CpejiHee apuMeTHIecKoe, Moja, pa3Max.

OcHnoeénas yenp - CUCTEMAaTU3UPOBaTb U O0OOHIUTH CBeleHHs 00 OOBIKHOBEHHBIX M JIECATHYHBIX JpOOsAX, 00ecreuuTbh Ha 3TOH OCHOBE
JanbHellee pa3BUTHE BEIYUCIUTEIBHBIX HAaBBIKOB, YMEHHE pelliaTh 33aauu Ha MPOLEHTHI; chopMUpOBATH EpBOHAYATIBHbBIE YMEHUS CTATUCTUYECKOTO
aHaJIN3a YUCIIOBBIX JaHHBIX.

B cootBercTBUU C Heonoruel Kypca JaHHasi TeMa IpeacTaBiisieT co0oil 010k apupmMeTndeckux BonpocoB. OCHOBHOE BHUMAaHUE YJENSeTCs
JanbHEeWIIeMy pPa3BUTHIO BBIYUCIUTEIBHOM KyJIbTYpbl: OTpa0aThIBalOTCS YMEHHMS HAXOAMTh JECSATUYHbIE SKBUBAJIEHTHl WIH JECATUYHBIC
npUOIMKEeHUS! OOBIKHOBEHHBIX JAPOOEH, BBIMOIHATH ICHCTBUS C YUCIAaMH, B TOM YHCIIE C UCIIOIB30BaHUEM KaJIbKYJISATOPA.

[Iponomxaerca Hawyaras B 6 Kjacce paboTa HO BBIYMCICHHIO YMCIOBBIX 3HAUYE€HUN OYKBEHHBIX BBIpa)KEHUN. BblunciauTenbHBIE HABBIKU
yyaluxcs MOIy4aroT AajbHeillllee pa3BUTHE NPU HU3YUYEHHM CTENEHUM C HATypaJlbHbIM IIOKa3aTelieM; ydalluecsl JODKHbI HAyYMTbCS HAXOJUTh
3HAYEHUS BBIPAKEHUH, COIEpIKaAIUX JIeHiCTBHE BO3BE/IEHHS B CTENEHb, @ TAKXKE 3alMChIBATh OOJIBIIME M Majble YHMCiIa ¢ MCIOIb30BaHUEM CTENEHEH
yuciaa 10. IIpogomkaeTcs perienue 6osee CI0KHBIX 110 CPAaBHEHHIO C MPEIBIAYIIIMM FOJJ0M 3a/1a4 Ha MpoLeHThl. OCHOBHOE Co/iep>KaHue MOCIIEAHEr0
0JI0Ka TEMbI — 3HAaKOMCTBO C HEKOTOPBIMHU CTATUCTHUYECKUMH XapaKTEPUCTUKAMU. YYaIIHecs JOJKHBI HAYYUTHCS B HECIOKHBIX CIIydasx HaXOJIUTh
cpenHee apupMeTHIEeCKoe, MOy U pa3Max 4HCIOBOTO psija.

2. Ilpsamas u oOpaTHasi MPONOPUMOHAIBLHOCTH

[IpencraBneHre 3aBUCHUMOCTH MEXAY BeIMUYMHAMU C ToMollsio popmyi. [Ipsamas nponopruoHansHOCTh. OOpaTHas NPONOPIUOHATBHOCTD.
[Tponopuuu, penienue 3a1ad ¢ momMouibo nponopuuil. [IponopunonanbHoe neneHue

OcHosnas yenv - cOPMUPOBATH MPEJCTaBICHUS O MPSIMONM M OOpaTHON NPONOPLMOHATLHOCTSAX BEJIMYMH; BBECTH MOHATHE MPOIMOPLUU U
HAY4YMTh y4allluXcsl UCIOJIb30BaTh MPOMOPIUH ITPU PELICHUHN 3aad.

W3ydenne TeMbl HauMHAeTCs ¢ OOOOLICHMS W CUCTEMAaTH3allMd 3HAHMK ydamuxcs o (opMysax, OMUCHIBAIOIIMX 3aBUCHUMOCTH MEXIy Be-
JU4rHaMU. BBoaUTCA MOHATHE EPEMEHHON, KOTOPOE € TOI0 MOMEHTA JTOJIKHO aKTHBHO UCIOJIb30BaThCS B peuu yyamuxcs. B pesynpraTe u3yueHus

Marcepuralia ydamuecs OJOJKHBI YMETH OCYIICCTBIIATH IMEPCBOA 3aaa4 Ha SA3BIK (1)OpMy.TI, BBIITOJIHATH YUCJIOBBIC IIOJJCTAHOBKHU B q)OpMy.HI)I, BbIpaXaThb



nepeMeHHble U3 popmyi. Ocoboe BHUMaHUE yaemsieTcs: (OpMUPOBAHUIO MTPEICTABICHUNA O MPSAMON U 0OpaTHON MPOMOPIIMOHATEHON 3aBUCUMOCTSIX U
(dbopMyraM, BBIPAXKAIOIIUM TaKUE 3aBHCUMOCTH MEXIy BeIMYMHaMU. POopMHpYeTCsl MPEACTaBICHUE O MPOIMOPIMH M PEIICHUH 3a/1a4 C MOMOIIBIO
IIPOTIOPIUH.

3. Beenenue B anreopy

BykBeHHble BbIpakeHus. UYHCIoBbIe TOJCTAaHOBKH B OyKBeHHOE BbIpaxkeHHe. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHIA: paCKpbITHE CKOOOK,
NpUBEICHNE TIOJJOOHBIX ClIaraeMbIX.

OcHosnas yenv - cPOPMHUPOBATH Yy YYalllUXCsl MEpPBOHAYalIbHbIE MPEACTABICHUS O S3bIKE anreOpbl, 0 OyYKBEHHOM HMCUUCICHUU; HAY4YHUTh
BBINOJIHATH 3JIEMEHTapHbIe 0a30Bble MPeoOpa30BaHus OyKBEHHBIX BbIPAXKEHUI.

B 7 knacce HauMHaeTCs cHCTEMaTHYecKoe M3ydeHHue anreOpandeckoro marepuana. BeeneHne OyKBEHHBIX PaBEHCTB MOTHBHPYETCS ONBITOM
paboThI ¢ YncCIaMu, OCO3HAHHEM M 0000IIeHHEM MPUEeMOB BhIYHCICHUNA. Ha 3ToM 3Tare pacKpbhIBaeTcsi CMBICI CBOMCTB aprU(PMETHUECKUX JeHCT BUI
KaK 3aKOHOB NpeoOpazoBaHU OYKBEHHBIX BBIpAaXEHHH, (DOPMHUPYIOTCS YMEHHs YNPOILIATh HECIOXXKHbIE MNPOU3BEIEHUS, pPACKphIBaTh CKOOKH,
NPUBOJIUTH MOAOOHBIE CaraeMble.

4. YpaBHeHHus

Anrebpanyeckuit criocod pemenus 3anad. Kopau ypaBHeHus. Penienne ypaBHeHuil. Pemenue 3a1a4d ¢ mOMOIIBIO YpaBHEHUN

OcHosHas yenb - MO3HAKOMHTH YYAIIUXCS C IMOHATHUAMM «ypaBHEHHE» U «KOPEHb YpPaBHEHHS», C HEKOTOPBIMH CBOMCTBAMHU YpaBHEHH;
chopMHpOBAaTh YMEHHME pELIaTh HECIOXHbIC JHMHEHHBbIE YPAaBHEHUS C OJHOW IEepeMEHHOW; HauyaTb OOyueHHE pELICHHI0 TEKCTOBBIX 3a/ad
anreOpandeckuM CrocoOOM.

PaccmarpuBaroTCss HEKOTOpBIE IPUEMBI COCTABJICHMS YPABHEHUS IO YCIOBHUIO 3aJa4M, BO3MOYKHOCTb COCTAaBJIEHUS Pa3HbIX YPaBHEHUU IIO
OJIHOMY U TOMY K€ YCJIOBHIO, (hOpMUpYETCsS YMEHHE BHIOMpaTh HauOoJiee MpeOoYTUTENbHBIN JIJIsl KOHKPETHOM 3a1auu BapuaHT ypaBHeHus. [lepexon
K anredpandyeckoMy METOJy PELICHHUs 3a]lad OJHOBPEMEHHO CIIy>)KUT MOTHBOM JJIsi 00ydeHHs crioco0y penieHus: ypaBHeHH. OCHOBHOE BHUMaHHE B
JTOU TEME YAEISAETCS PELICHUIO JINHEWHBIX YPAaBHEHUN C OJHOU MIEPEMEHHOM, MIOKa3bIBAIOTCS HEKOTOPbIE TEXHUUECKUE IIPUEMBI PELLICHMUS.

5. KoopauHatsl M rpadpuku



YucnoBele MPOMEXKYTKH. PaccTosiHMe Mex1y TOUKaMH Ha KOOPAMHATHOHN mpsAMoil. MHOXECTBa TOUYEK Ha KOOPIAUHATHOW MiIockocTU. ['paduku
3aBHCHMOCTEH y =X, y = x°, ¥ = x°, y = | x |. ['padvku peanbHbIX 3aBUCUMOCTEH.

OcnoséHas yenvb - Pa3BUTh YMEHHsI, CBs3aHHBIE C pabOTOM Ha KOOPAWHATHOW MPSIMOM W Ha KOOPAWHATHOH IJIOCKOCTH; TIO3HAKOMHTH C
rpaguKaMK 3aBHCHMOCTEH y = X, ¥ = -, ¥ = X, y = X, ¥ = | x |; cpopMUpoBaTh IE€pBOHAYATLHBIE HABBHIKA MHTEPIPETAMU TPA(QUKOB PEATHHBIX
3aBHCUMOCTEH.

[Tpu n3ydeHun Kypca MaTeMaTUKy B 5 - 6 Kilaccax ydaliuecs TO3HaAKOMUIIUCH € Uieeil KoopauHatT. B 3Toil TeMe paccMaTpuBarOTCs pa3indyHbIe
MHOXECTBa TOYEK Ha KOOPIMHATHOW TMPSMOW M Ha KOOPIWHATHOW TUIOCKOCTH, TIPH ATOM (DOpMHUpYETCs YMEHHE MEepPEeXOIUTh OT alreOpandecKkoro
OMMCAaHUs MHOXECTBA TOUYEK K TEeOMETPUYECKOMY M300paKeHUI0 M HaoOopoT. PaccmaTpuBaercss Qopmyna pacCTOSHUS MEXKIY TOYKaMU
KOOpAMHATHOM npsiMoii. [Ipy n3ydeHun TemMbl yyanuecst 3HaKOMATCS ¢ TpapuKaMH TaKuX 3aBUCUMOCTEH, Kak y =X, y = - X,
y=x% y=x,y=]|x| B pesynbrare ydyamuecs A0KHbI YMETh JTOCTATOUHO OBICTPO CTPOMTH KAXK/BIM U3 MEPEUNCIIEHHBIX TPAQUKOB, YKa3biBas €ro
xapaktepHble TOYKH. CPOpMHpPOBaHHBIE YMEHHsSI MOTYT CTaThb OCHOBOMW ISl BBITTOJHEHUS 3a/laHUl Ha TOCTPOCHUE TPa(HUKOB KyCOYHO-3a/IaHHBIX
3aBrcuMocTeil. CrienuarbHOe BHUMaHUE B JAHHOW TeMe yaensieTcs paboTe ¢ rpadukaMu pealbHbIX 3aBUCUMOCTEN - TeMIIepaTyphl, IBHKEHHS U TIp.,
NpUYeM aKIeHT JOJDKEH OBITh C/elaH Ha CUUThIBaHHME ¢ rpaduka Hyk HOH MHPopMmanuu. BakHo, 4TOOBI ydaluecs MOJyYWIH NpeicTaBiIeHue 00
UCTIOJIb30BaHUH TPA(h)MKOB B CAMBIX Pa3IMYHBIX 00JACTAX YEIOBEUYECKON NS TEIHHOCTH.

6. CaolicTBa CTeNEeHH C HATYPAJIbHBIM IOKa3aTeJeM

[IpousBeneHre U 4acTHOE CTENEHell ¢ HaTypalbHBIMU MokKa3aTensMu. CTeneHb CTeNeHU, MPOu3BeIeHus U ApoOu. Pemenne KoMOMHATOPHBIX
3agad. ®opMyia nepecTaHOBOK.

OcnosHas yens - BEIPAdOTaTh YMEHUE BBIMIOJHATH JIEHCTBHS HAJ CTEMECHSMHU C HATypaJIbHBIMU MOKA3aTeIsIMU; HAyYUTh NMPUMEHSTH MPABHIIO
YMHOXXEHUS TIPU PEIIeHUH KOMOMHATOPHBIX 3aj1ad.

VYyamumcs yxe 3HaKOMO OIpeJielieHHe CTeTIeHU C HaTypalbHBIM MOKa3aTeleM, U Y HUX €CTh HEKOTOPBIN OIBIT MPeoOpa3oBaHus BhIPAKEHUH,
CoJIepKalllX CTETeHU, Ha OCHOBe omnpezaeneHus. OCHOBHOE COJEpKaHHUE JAHHOW TEeMbl COCTOMT B PACCMOTPEHHM CBOICTB CTENEHU M BBIIIOJIHEHUHU
neiictBuii co creneHsmMu. ChopMHpOBaHHBIE YMEHUSI MOTYT HAWTH MPUMEHEHHE IPH BHITIOJTHEHUH 33/IaHUI Ha COKpalieHue ApoOel, YUCTUTETH U

3HaMEHAaTeJIM KOTOPBIX - MPOU3BENIEHUS, COJEpKalie CTerneHu. B aToil ke Teme mpopaoikaercss oOydyeHHe pelIeHUI0 KOMOMHATOPHBIX 3a]ad, B



YaCTHOCTH 3aJ1ay, PeIIacMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBuia YMHOXKEHUs. JlaeTcs crenuanbHOE Ha3BaHHE OJHOMY U3 BHJIOB KOMOHWHAIIUHU -
MIEPECTAaHOBKHU U paccMaTpuBaeTcs (hopMyIia JUIsi BRIYMCICHHUS YMCiIa MEPECTaHOBOK. ITO MepBasi KoMOuHaTOpHAs (hopMyJia, coodIaemMas yqarmmmcs.

7. MHoro4/jieHbl

OpHownieHbl U MHOTOWIEHBI. CloKeHUe, BRIYUTAHUE U YMHOXEHUE MHOTOWIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBI U
KBaJIpaT pa3HOCTH, KyO CyMMBI U Ky0 pazHocTu. Perienue 3agad ¢ moMoOIIbi0 ypaBHEHUI

OcHosnast yenv - BRIpaObOTaTh YMEHUS BBIMOJHATE JCUCTBHSI ¢ MHOTOWICHAMH, IIPUMEHATH (OPMYJITBI KBaJIpaTa CyMMBI M KBaJipaTa Pa3HOCTH,
Ky0a CyMMBI U Ky0a pa3HOCTH JiJIsl TpeoOpa30BaHmsl KBajipaTa U Ky0a By4JIeHa B MHOTOYJICH.

N3yyenne naHHOW TeMbl omupaeTcs Ha 3HAHHs, MOJTY4YEHHbIE MPHU M3y4YeHUH TeMbl «BBeneHue B anredpy». Mcmonb3yroTcss CBONCTBa aii-
reOpandeckux CyMM M MPOU3BEICHUH, MMPaBUIa PACKPHITHS CKOOOK U MPUBEICHUS MOAOOHBIX ClaraeMbiX. TepMHUHAMH «OJHOUWICH» U «MHOTOUJICH)»
Ha3bIBAIOTCS TaKHE alre0panveckue BhIpaXKeHUs], C KOTOPBIMH YYaIluecs, o CyTH, yxke uMenu Aeno. OCHOBHOE BHUMaHHUE B JIAHHOW TeMe YeNsIeTCs
PACCMOTPEHHIO AJITOPUTMOB BBITIOJIHEHHSI IEUCTBUI HAJl MHOTOWICHAMH - CJIOKCHHUSI, BRIYUTAHUS, YMHOXEHUS, TIPU STOM TMOJYCPKUBACTCS CICIYIO-
M TeopeThdeckuil (hakT: CyMMy, pa3HOCTh U MTPOU3BEIEHHE MHOTOWICHOB BCEr/la MOKHO MPEICTaBUTh B BUJI€ MHOTOWIEHA. B xo/e nmpakTuieckon
JIEATEIbHOCTH y4Yalllhuecs JOJIKHBI BBIMOJHUTH 3aJlaHUsl KOMIUIEKCHOTO XapakTepa, MpeAyCMaTpPUBAIOIIME BBIIIOJIHEHHE HECKOJIbKHX JACHCTBUM.
OpHako cleayeT MMETh B BHAY, YTO Ha O3TOM JTale OCHOBHBIM pPE3YyJbTaTOM SIBIISICTCS OBIIAQJICHHE COOCTBEHHO QJIrOpPUTMAaMH JICHCTBUH Ha
MHOTOWICHAMH, a TIPEOOpa30BaHUsAM IIEIBIX BBIpAXKEHUN OyAeT yaelleHO BHUMaHue eme U B 8 kimacce. OBnajeHue NEUCTBUSIMU C MHOTOWICHAMH
COTIPOBOXKAAETCS PA3BUTUEM YMEHHUH pelaTh JTMHEHHbIe ypaBHEHUS U PUMEHSAThH allreOpandeckuii MeTo 1 peleHus] TEeKCTOBBIX 3a/1a4.

8. Pa3joxkeHne MHOTOYJIEHOB HA MHOKUTEIHN

Brinecenne oOmiero Muoxutens 3a ckoOku. Crocod rpynnupoBku. Dopmysa pazHOCTH KBaApPaToB, (GOpPMYINBI CyMMBI KyOOB M Pa3HOCTH
KyOoB. PaznoskeHre Ha MHOXKUTEIHN C MPUMEHEHHEM HECKOJIBKHUX CIIOCOOO0B. PerieHne ypaBHEHH ¢ TOMOIIBIO Pa3I0KEHUS Ha MHOKHUTEITH.

OcHosnas yensb - BBIpaOOTAaTh YMEHHE BBHIMIOJIHATH Pa3NIO’KEHHE HAa MHOXHUTENIU C MOMOIIBI0 BHIHECEHHS OOIEro MHOMKHUTENS 32 CKOOKU U
CrocoO0M TPYNIHUPOBKH, & TAKIKE C MPUMEHEHHEM (POPMYIT COKPAIIICHHOTO YMHOXKCHHSL.

Bormpoc o pa3noxeHnr MHOTOYICHOB HA MHOXHUTEIU JTACTCSl B BUJC OTICIBHON TEMBI, B KOTOPYIO OTHECEHO TaKXe 3HAKOMCTBO ¢ (hopmyrnammu

pa3HOCTHU KBaJpaToB, PAa3HOCTH M CyMMBbl KyOOB. PaccmaTpuBaroTcs HEKOTOpbBIE CHElHalibHbIE MpUeMbl MpeoOpa3oBaHUs MHOTOUYJIEHOB, IOCIHE



KOTOPBIX CTAHOBUTCS BO3MOKHBIM IIPUMEHEHHUE CII0CO0a rpyMIUPOBKU: pa3dueHne KaKoro-To 4ieHa MHOTOWIEHa Ha JBa claraeMbIX U Ooliee, a TaKkxke
IpUEM «IIpUOaBUTH - BbIYECTb». CleyeT MpoJOKUTh (POPMUPOBAHNE YMEHUH COKpallaTh ApoOU M pacCMOTPETh IMPUEMBI pEIIeHHs YpaBHEHUN Ha
OCHOBE PaBEHCTBA IIPOU3BEACHUS HYIIIO.

9. Yacrora v BepOSITHOCTH

OTHOCHTeNbHAS YaCcTOTa CIyYailHOTO COOBITHA. BEeposSTHOCTH CiIy4aifHOTO COOBITUS

OcHoenas yenb - TOKa3aTh BO3MOKHOCTh OLIEHUBAHUS BEPOSATHOCTH CIy4YailHOIO COOBITHSI 110 €r0 YacTOTE.

Oco0eHHOCTHIO TpeAiaraéMoil METOAMKH SIBJISIETCS CTaTUCTHUYECKUN MOJXOJ K MOHSATHIO BEPOSITHOCTH: BEPOSTHOCTH CIIYYaHOTO COOBITHS
OLIEHUBAETCs IO €ro 4yacToTe IPU MPOBEACHUU OONBLION cepun 3KCHepUMeHTOB. [Ipomecc crabuiau3anuy 4acTOTHI IOJE3HO WIIIOCTPUPOBATH C
MOMOIIBIO TpaduKa.

10. IToBTOpEHUE

VIII kiace

1. Auaredopauyveckue apoou

Anrebpanueckas apoO6b. OcHOBHOE CBOMCTBO anreOpanyeckoil apoou. Coxparienue apoGeil. CrnoxkeHue, BRIYUTAHUE, YMHOXEHUE U JIEJICHUE
anredpandeckux qpoodei. CTeneHs ¢ 1eabIM [I0Ka3aTeleM U ee CBOMCTBA. BhlieneHrne MHOXKUTENS - CTENEHH JIECATH - B 3allUCH YHCIA.

OcHoBHas 11e71b - ¢()OPMUPOBATh YMEHUS BBINOJIHATH JACUCTBUS C alreOpandyeckuMH ApoOsMHU, AEMCTBUS CO CTEHEHSIMH C IIeJIbIM TOoKa3aTelleM;
Pa3BUTh HABBIKM PEILICHHs TEKCTOBBIX 334 aare0pandeckuM METOA0M.

Orta Tema SBISETCS ECTECTBEHHBIM NPOJOJDKEHHEM M pa3BUTHEM HAYaTOro B 7 KJAcCe CHCTEMAaTHYeCKOro H3Y4YeHHs NpeoOpa3oBaHUiA
palMoHaNbHBIX BbIpaKeHUH. M3n0keHue 1enecooOpa3HoO CTPOUTh, KaK M NPU HM3YYEHHH INPeoOpa3oBaHMN OYKBEHHBIX BBIpaXXEHMH B 7 Kjacce, ¢
OTOpPOM Ha OMBIT paboThI ¢ ynuciaamu. [ TaBHBIM pe3yabTaTOM 00yUYeHUs JOKHO SIBUTHCS BIIaJICHUE aIrOPUTMAMU CIIOKEHMSI, BBIYUTAHUS, YMHOXKCHHS
U JlefnieHus anredpandeckux apooeit. KoanuecTBo U ypoBeHb CIOXKHOCTH 33aJaHUN, TPEOYIOIUX BBIMOJIHEHUS HECKOJIbKUX ACHCTBUM, ONpenenstorcs
CaMHMM Y4YHTEJIEeM B 3aBUCHUMOCTH OT BO3MOXHOCTeH Kiacca. IIpu 3ToM HE0oOX0IuMO MMETh B BHJY, YTO B COOTBETCTBUM C OOILICH HMIeeil pa3BUTHS

CoJIepXaHus Kypca Mo Cupaiy B 9 Kiacce npeyCMOTPEH €Il OJIMH «IIPOX0/1» MpeoOdpa3oBaHus pallMOHATIBHBIX BBIPAXKEHUH.



CamocTosTeNnbHbIM (parMeHT TeMbl MOCBALICH M3YYEHUIO CTENEHM C LIebIM MoKa3areieM. MOTHBOM sl BBEACHUS ITOTO MOHATHUS CIIYKUT
1e51eco00pa3HOCTh MPEACTABICHUS OONBIINX U MAJIBIX YHCEI B, TAaK HA3bIBAEMOM CTaHAapTHOM BHJE. C 3TUM CIOCOOOM 3aIMCH YHCEIT YUaIIuecs yKe
BCTpEUaINCh Ha ypOKax (PU3UKH.

3aBepmiaeTcs TeMa (ParMEeHTOM, IOCBAILICHHBIM pPELICHUIO YPaBHEHHMH M TEKCTOBBIX 3ajad. [lo cpaBHeHMIO ¢ KypcoM 7 Kiacca 37ech
npeiaraloTcsi 0ojiee CIOXKHBbIE B TEXHHYECKOM OTHOIICHHM YpaBHEHMs (XOTS, Kak M B 7 Kiacce, 3TO MO-TIPEKHEMY IeJble ypaBHEHHS, HO
coJieprKaIiie IpoOHbIe KOAPPHUITUCHTHI).

2. KBagparHble KOpHHU

KBagpatHblii kopeHb u3 umcna. lloHstTe 00 wuppanuoHanbHOM uucne. JlecaTuuHble NpHOMMKEHUs KBaapaTHOro KopHs. CBoiicTBa

apI/I(I)MeTI/I‘-ICCKOFO KBaApaTHOI'O KOPpHA U UX NPUMCHCHUC K npeo6pa3OBaHmo BBIpa)KeHI/Iﬁ. KOpeHB TpeTBefI CTCIICHU, TIOHATHUC O KOPHC n-1i CTEICHU

3 uncna. HaxoxieHue nmpuOIMKeHHOro 3HAUCHNs KOPHS ¢ MOMOIIIBIO KalbKyIsTopa. I'paduku 3aBucumocteii Y :\/X u Y :g/x

OcHOBHas 1ieNb - Hay4YuTh NPeoO0pa3oBaHUSIM BBIPAXKEHUH, COJIEpKAIMX KBaJpaTHble KOPHU; HA IpUMepe KBAaJpaTHOro U KyOM4ecKoro KOpHen
chopMHpOBATh NPEACTABICHUS O KOPHE N-if CTENeHu.

[ToHsiTHE KBaapaTHOTO KOPHS BO3HUKAET B Kypce NMpH OOCYXACHHMU JBYX 3a7ad TE€OMETPHUYECKOW (O HAaXOXKIECHHM CTOPOHBI KBajapara IO €ro
IJIOLIAAM) U anrebpanyeckoil (0 Yuciie KOpHEH ypaBHEHHs BUAA X° = @, TJ€ d - IPOM3BOJILHOE 4UCiI0). IIpy pacCMOTPEHHMH MEPBOM M3 HUX IAr0TCs
HayaJbHbIE IPECTAaBICHHUS 00 UPPALMOHATIBHBIX YUCTIAX.

B copmepxanue TeMbl Ierecoo0pa3HO BKIIOYMTH HETPAJAMLMOHHBIA JUIsl anredpel Bompoc - Teopemy Iludaropa. D10 mo3BoauT mnpoje-
MOHCTPUPOBATh €CTECTBEHHOE IPHMEHEHUE KBAJpPAaTHBIX KOpPHEH UIsl HAXOXAEHUS AJUH OTPE3KOB, NOCTPOECHUS OTPE3KOB C HMPPALMOHAIbHBIMU
JUIMHaMH, TOYEK C UppallMOHAIbHBIMU KOOPAUHATAMHU.

[{enecooOpa3HO TakKe aKTUBHO HCIIOJIb30BaTh KAJIbKYJIATOP, IPUYEM HE TOJIBKO B KayeCTBE MHCTPYMEHTa Ul M3BJICUEHUs KOPHEH, HO M Kak
CpPEZCTBO, NMO3BOJIAIONIEE TPOMLUTIOCTPUPOBATH HEKOTOPHIE TEOPETUUECKUE HJIEH.

B xone u3ydeHus JaHHOM TeMBbI MpeaycMaTpUBAETCS 3HAKOMCTBO C MOHATHEM KyOMYECKOrO KOPHs, OJHOBPEMEHHO (OPMHPYIOTCS HaYajbHbBIE

_ 3
TPE/ICTABICHHS O KOPHE N-ii cTenenu. PaccMaTpuBarotest rpaduky 3aBucuMocteit —\/X u Y =1



3. KsaapatHble ypaBHeHHs

KBagparHoe ypaBHenue. @opmyJibl KOpHENW KBaIpaTHOrO ypaBHEHHUs. PellleHne TEeKCTOBBIX 3a/1a4 COCTAaBICHUEM KBaJPAaTHBIX YpaBHEHUN. Teopema
Buera. Pa3noxkeHne Ha MHOKHUTEIIH KBAIPATHOTO TPEXUJICHA.

OcHoBHas 1€ - HAYYUTh PellaTh KBAaJAPaTHBIE YPaBHEHUS U UCIOJIb30BaTh UX IIPU PEIICHUHU TEKCTOBBIX 3a/1a4.

B temy BkiIOYeH BeChb MaTepHall, TPAAMLMOHHO OTHOCAIIMKCA K JTOMY paslely Kypca. B To ke BpeMs Ipeanararorcss U HEKOTOpPbIE
CYyILIECTBEHHBIE U3MEHEHUS: PACCMOTPEHUE TeOpeMbl BueTa cBsA3bIBaeTCs € 3aa4eil pas3iIoKeHUs! KBaIpaTHOIO TPEX4YJIeHA HA MHOXUTENIH; B CUCTEMY
YIOPaKHEHUM JTOJDKHBI ITOCTOSSHHO BKJIFOYATHCS 3aJaHUSl HA DEIICHWE YPaBHEHUN BBICHIMX CTENEHEW; CIEQyeT aKTUBHO MCIOJIb30BaTh METOJ
MIOJICTAHOBKH.

Bosbiioe MecTo JOKHO OBITH OTBEACHO PELICHUIO TEKCTOBBIX 3ajiad, MPU 3TOM PACCMATPUBAIOTCS HEKOTOPbIE OCOOEHHOCTH MaTeMaTHYEeCKHUX
MOJIEJIEH, OITUCBIBAIOIIUX PEaIbHbIE CUTYaLUH.

B cBs131 ¢ paccMOTpeHHEM BOIIPOCA O PA3JIOKEHUN HA MHOKHUTENIN KBAIPATHOTO TPEXWIEHA MOSABIISAECTCA BO3MOXKHOCTD JUISl JAIBHEUIIIErO pa3BUTHUS
JMHUYU Tipeo0pa3oBaHUi anredpanyecKkux BbIpaKeHUI.

4. Cucrembl ypaBHeHHH

VYpaBHeHUe C JByMs NepeMeHHBIMHU. JIMHelHOe ypaBHEHHE C IBYyMs NEpEMEHHBIMH U ero rpaduk. IIpumepsl pemieHHs ypaBHEHHH B IIEIBIX
yucnax. CucreMa ypaBHEHUH; pelIeHHE CUCTEM JIByX JHHEWHBIX ypaBHEHHMH C JABYMs NEepeMeHHbIMM, Trpaduyeckas uHTepnperaims. [Ipumepst
pEIIEHUS HEJIMHEHHBIX CUCTEM. PeleHre TeKCTOBBIX 3a7ja4 COCTABIEHUEM CUCTEM YPAaBHEHUI. Y PaBHEHUE C HECKOIBKUMU IIEPEMEHHBIMHU.

OcHOBHas 1LleNb - BBECTH MOHATHUSA YpaBHEHUS C JABYMS MEPEMEHHBIMH, IpaduKa ypaBHEHHs, CUCTEMBbl YPaBHEHU; 0OyYUTh PEIICHUIO CHCTEM
JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMM, a TAKXKE MCIOJIb30BAHUIO IIPMEMa COCTABIICHHS CUCTEM YPAaBHEHMI IPU PEIICHUH TEKCTOBBIX 33]1a4.

OCHOBHOE COAEpKaHNE JaHHOM TEMBI Kypca CBSI3aHO C PACCMOTPEHHUEM JIMHEWHOTO YPAaBHEHMS U PEIICHUEM CUCTEM JIMHEWHBIX ypaBHeHUH. B To
e BpeMsl IMPUBOAATCS MPUMEPbI M HETMHEHWHBIX YpaBHEHUH, pacCMaTpPUBAIOTCA UX Tpa(UKH, pelIaroTcsl CUCTEMBbI, B KOTOPBIX OJHO YpPaBHEHHUE He
ABJISIETCS JINHEUHBIM.

OCOo0EHHOCTBIO M3TTOKEHHS SIBIISICTCS aKIIEHTUPOBAHNE BHUMAaHHS Ha OJIOKE BOIIPOCOB, MO CYTH OTHOCSIIUXCS K aHAIUTHYECKOW reomeTpun. Tema

HAUYMHAETCS C BOMPOCa O NPSIMBIX Ha KOOPJMHATHOM IUIOCKOCTH: pacCMaTpUBAETCs YpaBHEHUE MPSIMON B pa3iiMuHbIX (hopMax, criennaibHOe BHUMaHUe



yIENSeTcs ypaBHEHUIO Buaa Y =kx+1 , bopMynupyeTcsi yCIoBHE MapaIebHOCTH MPSIMBIX, a B Ka4eCTBE HE0Os3aTEIBHOTO MaTepuana MOKET
OBITh PACCMOTPEHO YCIOBUE NEPHNEHANKYISIPHOCTH NpsMbIX. CQHOPMUPOBAHHBIM aHATUTHYECKUN amnmapaT NPUMEHSETCS K PEIICHUI0 3aaad
TEOMETPUUYECKOTO COJIep KaHus (HAaIpUMeEp, COCTABIIEHNUE YPaBHEHUS MPSMOM, TTPOXO/ISIIEH Yepe3 JIBe JaHHbIE TOUKH, IPSIMOM, MapauieIbHON JTaHHOM
U TIPOXOsIled uepe3 JaHHYIO TOUKY, H IIp.).

[Tponomxkaercs pelieHne TeKCTOBBIX 3aa4 anre0pandyeckuM MEeTOAOM. Tenepb MaTeMaTH4ecKol MOJIENbI0 pacCMaTPUBAEMON CUTYaIluu SBISETCS
CHUCTeMa YpaBHEHHIA, NIPH 3TOM B SBHOM BHUAC (OPMYIUPYETCS CIEAYIOIIas MBICIb: MPU MEPeBOAEC TEKCTOBOHM 3aJauyd HAa MATEeMATUYECKUU SI3BIK
yI00HO BBOAWTH CTOJILKO TIEPEMEHHBIX, CKOJIbKO HEM3BECTHBIX COJICPIKUTCS B YCIIOBHH.

5. ®Oynknumn

Oynkuusa. O6nacTb onpeaeneHus U odaacTe 3HaueHni GyHkumu. I'paduk ¢pynkuun. Bo3pacranue u yOpiBaHue (QyHKIMM, COXpaHEHHUE 3HaKa Ha

y:kx} y:kx+l’ y:k

OpOMEXyTKe, Hyau (QyHKiuH. DyHKIUU X u ux rpaduku. IIpumepsl rpaduueckux 3aBHCUMOCTEH, OTPAXKAIOIINX
pEaJIbHBIE ITPOLIECCHI.

OcHoBHas Ocjb - IIO3HAKOMUTH ydyaluxcs C IHHOHATHEM (bYHKI_II/II/I, pacliupuTh MaTeMaTHYECCKUU S3BIK BBCACHUEM (bYHKLII/IOHaHBHOﬁ

TEPMHHOJIOTHH M CUMBOJIMKH; PACCMOTPETH CBOMCTBA ¥ IPaMKU KOHKPETHBIX YHCIOBBIX (DYHKIWH: JuHElWHOW (yHkmun Y= kx, y=kx+l

_k
yX

U QyHKIMH ; IOKa3aTh 3HAYMMOCTh (DYHKIIMOHAJIBHOTO ammapara JUlsi MOJACTUPOBaHUS pealIbHbIX CUTyallui, HAYYUTh B HECIOXKHBIX CIydasx
IIPUMEHSATH ITOJyYEHHbIE 3HAHUS JUIs PEIECHUs IPUKIIAHBIX U IPAKTUYECKUX 3a/]1a4.

Matepuan qaHHON TeMbl OUPAETCS HA YMEHHUS, TIOJyYeHHbIE B pe3yibTare padoThl ¢ TpaduKkaMu peajbHbIX 3aBUCUMOCTEH MEXIY BEIUYUHAMH.
AKIIEHT JAenaeTcsi He CTOJbKO Ha ONpeAeieHHE MOHATHS (YHKLUMH U CBA3aHHBIX C HUM IOHSATHH, CKOJIBKO Ha BBEJCHHME HOBOIO S3bIKA, HOBOH

TCPMHUHOJIOTUH U CHUMBOJIUKH. HpI/I 3TOM HOBBIM S3BIK IIOCTOSHHO COIIOCTaBJISETCSI C YK€ OCBOCHHBIM: BHHUMAaHHC 06paLuaeTc;1 Ha YMCHHC

niepeopMyITHpOBaTh 3a7a9y WU BOMPOC, IEPEBECTH UX C s3bIKA IPpa)UKOB Ha s3BIK (DYHKITUH JINOO YpaBHEHUH U TIP.



Oco0eHHOCTBIO JTAaHHOM TeMBbI ABJSIETCS MPUKIIaIHAs HAIIPAaBIECHHOCTh Y4eOHOro Matepraia. OCHOBHOE BHUMAaHHE yeIsIeTcs TpaduKaM pealbHbIX
3aBHCUMOCTEHN, MOJEIMPOBAHHUIO Pa3HOOOPA3HBIX PEANbHBIX CUTYAIUH, (POPMUPOBAHUIO TIPEACTABICHUS O CKOPOCTH POCTA WM yOBIBaHUS (PYHKIIUH.
[Tpu u3yueHun JUHEHHON QYHKIMH CcleAyeT IBHO C(OPMYINPOBATH MBICIIb O TOM, YTO JIMHEWHOUN (YHKIIMEH OMUCHIBAIOTCS MPOLECCH, TPOTEKAIOIIIe
C TIOCTOSIHHOM CKOPOCTBIO, IO3HAKOMUTD YUAIIUXCS C UJIeeH JINHEHHON alllIPOKCHMALIHH.

6. BeposiTHOCTBH M CTATHCTHKA

CratucTudeckre XapakTepUCTHKH psijia TaHHBIX, MEUaHa, cpeHee apudmerndeckoe, pazmax. Tabmumna gactor. BeposTHOCTE paBHOBO3MOKHBIX
coObITuii. Knnaccuueckas popmyra BeIYHCIEHUS BEPOATHOCTU COOBITHSI U yCIIOBUS ee puMeHeHust. [IpecraBieHre o reoMeTpuyeckoil BEpOSITHOCTH.

OcHoBHas 11e7b - c(HOPMUPOBATH IPEJICTABICHHE O BO3MOXKHOCTSAX OMNUCAaHMS M OOpaOOTKM JaHHBIX C IOMOIIBIO PA3IUYHBIX CpEIHUX;
MO3HAKOMHUTh YYAIIUXCS C BBIYUCICHUSAMU BEPOSTHOCTH CIIy4alfHOTO COOBITHSI C TMOMOIIBIO KJIACCHYECKOH (QOpMyNIbl M U3 T€0METPUUYECKHX
COoOOpakeHH.

Matepuan JaHHOW TeMbl 3HAKOMHT C CUTyallUsIMH, TPeOYIOIIMMHU BBIYMUCICHHS CPEIHUX JUIsl aJeKBAaTHOTO OMMCaHHUA psia JAaHHbIX. OCHOBHOE
BHUMaHHUE YJIeNsAeTCs 1eleco00pa3HOCTH HCIIOIb30BaHHUS MO/JIbl, MEIMaHbl WIIM CPEIHEr0 apu(pMETHIECKOTO B 3aBUCUMOCTH OT CUTYyallUH.

B mpenpiaymumx kimaccax ObUI pacCMOTPEH CTAaTUCTHUYECKUI MOAXOA K IMOHATHIO BEPOSTHOCTH, Ha OCHOBE KOTOPOTO BBOAMTCS THUIIOTE3a O
PaBHOBEPOSITHOCTH COOBITHH, TO3BOJISIONIAS B CUTYallMHM C PAaBHOBO3MOXHBIMH HCXOAAMH NPUMEHSTH KIACCHYECKYI0 (DOpMyIly BBIYHCICHUS
BEpOATHOCTU cOOBITHA. Kpome Toro, paccMaTpuBaeTcs T€OMETPUUECKHI MOIX0/] K MOHITHIO BEPOSITHOCTH, MO3BOJISIOUINI B HEKOTOPHIX CUTYAIUsX C
0ECKOHEUHBIM KOJUYECTBOM HCXOJIOB BHIYUCIIATH BEPOSATHOCTh HACTYIUIEHUS] COOBITHUS KaK OTHOILEHUS Myouaaeit gpuryp.

7. IloBTOpEHUE
IX knace
1. HepaBeHncrBa
JlelicTBUTENbHBIE YHCIA KaK OECKOHEUHble JecsITUYHble ApoOH. UMciaoBble HEepaBeHCTBA M MX CBOMCTBA. JlOKa3aTeslbCTBO UHUCIIOBBIX H
anreOpanyecknx HepaBeHCTB. JIMHelHbIe HepaBEHCTBA ¢ OJJTHON MEPEMEHHOM U UX cucTeMbl. TOUHOCTh NPUOIMKEHUS, OTHOCUTENIbHASL TOYHOCTb.
OcHoOBHasl 11eJb - TO3HAKOMUTDH YYAIIUXCSl CO CBOMCTBAMHU YMCIIOBBIX HEPABEHCTB M UX MPUMEHEHHEM K PEILICHUIO 3a/1a4 (CpaBHEHUE U OILIEHKa

3HAUYCHUN BBIPAKEHUH, I0KA3aTEIHCTBO HEPABCHCTRB U JIP.); BEIpaOOTaTh YMEHHE peliaTh JIMHCHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI.



N3ydenne TeMbl HauumHAETCs C OOOOIIEHMS M CUCTEMAaTH3allud 3HAHUHA O JIEHCTBUTENIBHBIX YHMCIIAX, MOBTOPEHHS HM3BECTHBIX YYallMMCS
TEPMHUHOB: HaTypajbHBbIE, LENIbIC, PALIUOHAIBHBIC, ACHCTBUTEIBHBIE YUCIIA - U PACCMOTPEHUs OTHOLIEHUH MEXIY COOTBETCTBYIOIIMMH YHCIOBBIMU
MHoOkecTBaMu. [Ipu sToM OeckoHeuyHast JecsiTUUHAas ApoOb HE SBISETCS HCXOJHBIM TOHATHEM JJIs ONpENeNeHHUs JEeHCTBUTENBLHOTO 4YHUCIa, a
paccMaTpuBaeTCs Kak ero «yHUBepcalbHOE UMs». Bompoc o nmepuoandeckux U HEMepuoIndecKux ApoOsX MOKET ObITh OTHECEH K HE0O0sA3aTelbHOMY
MaTrepuaiy.

CBolicTBa YHMCIOBBIX HEPABEHCTB WJUIIOCTPUPYIOTCS T€OMETPUUYECKU M MOJTBEP)KIAIOTCS YUCIOBBIMM NpuMmepaMmu. PaccMoTpenue Bompoca o
pPELICHUN JIMHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM COINPOBOXKIAETCA BBEICHHWEM IOHATHI PaBHOCWIBHBIX YPABHEHWH M HEPABEHCTB,
(bopMyIMpyIOTCS CBOWCTBA PaBHOCWJIBHOCTH YpaBHEHUI M HepaBeHCTB. IIpnoOpeTeHHblE ydalnIMMHUCS YMEHHs IOJIyYalOoT pa3BUTHE NMPU PELICHUU
CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEeHHOH. PaccMarpuBaeTcs Takke BOIPOC O JIOKA3aTEIIbCTBE HEPABEHCTB. YUalllMecs 3HAKOMATCS C
HEKOTOPBIMU NPHUEMAMM JOKAa3aTeIbCTBA HEPABEHCTB; CUCTEMA YIPAKHEHUU COJIEPKUT 3HAYMTEIBHOE YMCIIO 3aJaHMM Ha NPUMEHEHHE ammnapara
HEPABEHCTB.

2. KBaapaTnunas pyHkous

Oynkmus Y= aX2+bX +C  u ee rpaduk. CBoiicTBa KBaApaTHUHOH (QYHKIMK: BO3pAacTaHHE M yObIBAHHE, COXPAHEHHE 3HAKA HA IPOMEKYTKE,
HanOoJbllee (HauMeHblllee) 3HaueHue. Perienne HepaBeHCTB BTOPOi CTENEHU € OAHOM epeMeHHOH.

OcHOBHas 1leNIb — IMO3HAKOMUTH YYallUXCs C KBAJAPaTUYHON (yHKIMEH KaKk C MaTeMaTHYeCKOW MOJENbI0, OMHMCHIBAIOIIEH MHOTHE
3aBHCUMOCTH MEX]ly pealbHbIMU BEIMUMHAMU; HAYYUTh CTPOUTH rpauk KBaIpaTUYHON (PYHKLIMU U YUTATh 110 TpaduKy ee CBOMCTBA; cPOPMUPOBATH
YMEHHE HCII0JIb30BaTh rpauuecKue MpeACcTaBIeHUs s peIeHHs KBapaTHbIX HEPaBEHCTB.

Oco0OeHHOCTD IPpUHATOrO IOAXOAda 3aKJIII04acTCA B TOM, UYTO HU3YYCHUC TCMbl HAYUHACTCA C 06]1_[61" O 3HAKOMCTBa C (bYHKHHeﬁ

_ 2
y=ax"+bx+c ; paccMaTpUBAIOTCS TOTOBbIE TPaQUKH KBAaAPATHUYHBIX (DYHKIMHA M aHATU3UPYIOTCS UX OCOOCHHOCTH (HAJIMYUE OCH CHUMMETPHH,
BEpPILMHBI, HATPaBJIEeHHUE BETBEH, pacIoJIOKEHHE MO OTHOIIEHUIO K OCH X), MPHU ATOM aKTUBU3HUPYIOTCS OOIIUE CBEIEHHUS O (PYHKIMSIX, U3BECTHBIC
ydammmMcsl U3 Kypca 8 Kiacca; ydaiquecsl ydaTcsl CTpOMTh mapaboily Mo TOYKaM ¢ OMopoil Ha ee cummerpuio. Jlamee criemyer Oosiee neTanbHOE

HN3YUCHUC CBOICTB KBa,Z[paTPI‘-IHDfI (by'HKI_II/II/I, 0COOEHHOCTEH ee rpaq)m(a U TIPUCMOB €ro MHOCTPOCHHA. B cBsA3u ¢ 3THM MOXET paccMaTpruBaTLCA



MNepeHOC BIOOJIb oceit KOOpAUHAT IMPOHU3BOJIBHBIX Fpa(bI/IKOB. L[CHTpaJ'ILHBIM MOMCHTOM TCEMBI ABJIACTCA JOKA3aTCIbCTBO TOI'O, 4YTO rpa(bm( 000

— 1y — 2
kBajgpaTudHol pynkuun Y= dX +bx+C  vower G TOJTyYeH C TIOMOILBIO CABUIOB BJIONbL KOOPAMHATHEIX oceil mapabonsr Y =0X | Temeps

ydamuecs 1Mo KodpQUIMeHTaM KBaJIpaTHOTO TPEeXUWIeHa ax’+bx+c MOTYT TIPEICTaBUTh OOMIMK BUJ COOTBETCTBYIOIIEH 1Mapaboibl M BEIYHCIHUTH
KOOPJMHATHI €€ BEPLIVHBI.

B cucreme ynpakxHEHUH 3HAUUTENBHOE MECTO AOJDKHO OTBOJIUTBHCA 3aJadaM IPUKIAJHOTO XapakTepa, KOTOpbIE PELIaroTCsl ¢ ONOpOM Ha
rpaduyecKkre MpeaCcTaBICHHs. 3aBepIIaeTcsl 3Ta TéMa PACCMOTPEHHEM KBaJpaTHBIX HEPaBEHCTB, MPHEM pEIICHHS KOTOPHIX OCHOBAaH HAa YMEHHHU
OTIpeNIeNIATh IPOMEXYTKH, TJe rpaduK QYHKINN PaCIOI0KEH BhIIIe (HUKE) OCH a0CIHCC.

3. YpaBHeHUS U CHCTeMbl YPABHEHM

ParmonaneHble BelpaskeHHsl. J[omycTHMble 3HAUE€HUs MEPEMEHHBIX, BXOJAIIMX B aireOpandeckue BblpakeHHs. ToXIeCTBO, 10Ka3aTEIbCTBO
TOXAECTB. PemieHne nenbix W APOOHBIX YpaBHEHUH C OAHOW mnepeMeHHOW. Ilpumepsl pemieHHs HETMHEHHBIX CHCTEM YPaBHEHUH C JBYMS
nepeMeHHbIMH. Perenne TekcToBbIX 3aaa4. [ padudeckas MHTEpIpeTanus PEeIeHUs] YPaBHEHUH 1 CUCTEM YpaBHEHUH.

OcHOBHasl LEeNb - CHCTEMATU3UPOBATh CBEACHHA O PALMOHAIBHBIX BBIPDAKECHUAX W YPAaBHEHMSX; MO3HAKOMHUTH YYalIUXCsS C HEKOTOPBIMHU
npUeMaMM pPELIeHHs YpPaBHEHUH BBICIIUX CTENeHeH, o0yunuTh pelIeHHI0 OPOOHBIX YpaBHEHHH, pa3BUTh YMEHHE pellaTh CHCTEMbl HETMHEWHBIX
YpaBHEHHMI C ABYMS NEPEMEHHBIMH, a TaK)X€ TEKCTOBBIE 3a/1a4M; MO3HAKOMHTH C MPUMEHEHUEM TI'paUKOB Ui UCCIEJOBAHUS U PEIICHUS CUCTEM
YPaBHEHUH C ABYMS IEPEMEHHBIMU U YPABHEHHUI C OJHOW IIEPEMEHHOM.

B nanHOl TeMe cucTeMaTHU3MpyrOTCs, 00OOIIAIOTCS M Pa3BUBAIOTCA TEOPETHUECKUE IPENCTABICHHUS M MPAKTUYECKHE YMEHHs ydalluxcs,
CBSA3aHHBIE C pAUUOHAJIBHBIMU BBIPA)KCHUSMH, YPABHEHHMSMHM, CHCTEMaMU YPAaBHEHMH. YTOUYHSETCS M3BECTHOE M3 Kypca 7 Kiacca IOHATHE
TOXKJECTBEHHOT'O DPABEHCTBA JIBYX pAllMOHAJBHBIX BBIPAKECHHUH; €ro COAep)KaHUE pacKpbIBAaeTCd C JBYX MO3UIHUH - anreOpanyeckoil
¢byHKIIMOHANBHOU. BBOAUTCS MOHATHE TOXKIECTBA, 00CYkKIAI0TCS PUEMBI JOKa3aTEeIbCTBA TOKIECTB.

3HAUYUTEITLHOE MECTO B TEME OTBOJUTCS PEIICHUIO PAIMOHAIBHBIX YpPaBHEHUU C OAHOU mepeMeHHOW. CHCTeMaTH3UPYIOTCS W yriayOJstoT cst
3HAaHUS y4YalluXcs O LEJBIX YPAaBHEHHSAX, OCHOBHOE€ BHHMAaHHUE YJEJSAETCS PELICHUIO YPAaBHEHUH TPEThEH M YETBEPTOM CTENEHM YXKE 3HAKOMBIMU

ydamumcesa npueMaMu - pasjioKCHHUEM Ha MHOXKHUTCIM U BBCIACHUCM HOBOM nepeMeHHoﬁ. 3,[1601: JKC ydalmuecCs BIICPBLIC BCTPEUYAKOTCA C PCUHICHHUEM



YpaBHEHUH, COJIEpKaIINX IEPEMEHHYIO B 3HaMeHaTene apoou. [Ipogomkaercs pemieHne CUCTeM YPaBHEHUM, B TOM YHCIIE PACCMaTPUBAIOTCS CHCTEMBI,
B KOTOPBIX OJTHO YPaBHEHHE TIEPBOM, a IPYroe - BTOPOU CTETICHH, U TIPUMEPHI 00JIEE CIOKHBIX CHCTEM.

B 3akmrouenme mpoBoauTCs TpadUUECKOe HCCIAEAOBAaHUE YpaBHEHMHM C OIHOM mepemMeHHoW. BooOme rpadwuueckas uHTEpmpeTamus an-
reOpanyecKux BhIPAKEHUN, yPaBHEHUH U CUCTEM JI0JDKHA IIUPOKO UCIOIB30BATHCS MIPU U3NI0KEHUU MaTepuaa Bcel TEMBI.

4. ApupmeTnyecKkasi 1 reOMeTpHYeCKas MPOrpeccuu
Apudmerndeckas 1 reoMeTpuieckas nmporpeccuu. opMyIisl N-ro WieHa U CyMMBI 7 YICHOB apu(pMETUIECKON 1 TeOMETPUIECKOM MPOTPECCHi.
HpOCTLIe " CJIOXKHBIC ITPOLICHTHI.

OcHOBHasl 1eNb - PACHIUPUTH TPEACTABICHUS YYalIMXCS O YHCIOBBIX IOCJIEIOBATEIBHOCTIX; HM3YYUTh CBOMCTBa apu(pMeTHUYeCKOll u
F€OMETPUUYECKON MPOTPECCUll; Pa3BUTh YMEHHE pellaTh 3aJa4l Ha MPOLEHTHI.

B nannoil TeMe BBOIATCA HEOOXOAMMBIE TEPMHUHBI U CUMBOJIUKA, B PE3YJIbTATE YETO CO3/A€TCS COAEprKaTeabHas OCHOBA JUIsi OCO3HAHHOTO
M3Y4YEHUST YUCIIOBBIX TOCTEA0OBATEIIBHOCTEH, KOTOPhIE HEOJHOKPATHO BCTPEYAIUCh B MPEABIIYIIMX TeMax Kypca. XapaKTepHOW ee 0COOEHHOCTHIO
JOJKHBI SIBIIATHCS LIMPOTa M pa3zHooOpa3ue MPaKTHYECKUX WIUTIOCTpAIlMi, aKIeHT Ha CBSI3b HM3Y4aeMOro MarepHala ¢ OKPYXKaloUMM MHPOM.
BBenenue moHsTHN apupMETHUECKOW W TEOMETPHUECKOW MPOTPecCHil ClelyeT OCYIIEeCTBISATh Ha OCHOBE PACCMOTPEHHUsS MPUMEPOB U3 pealbHON
xkxm3un. Ha KOHKPCTHBIX NPpUMEpPax BBOAATCA NOHATUA NPOCTBIX U CIIOKHBIX ITPOLUCHTOB, KOTOPBIC IO3BOJIAIOT paCCMOTPETH 60JII>IIIOC YHCJIO MPAKTHUKO-
OPUEHTHUPOBAHHEIX 3a7ay.

5. CratucTuueckue ucciaenopanus. Komounaropuka

['eHepanbHas COBOKYITHOCTh U BEIOOpKA. PamkupoBanue qanubiX. [lonuron wactot. UHTepBanbHelil psg. ['ucrorpamma. Beibopounas
JCTIepCHs, CpeIHee KBaJpaTuyHoe oTKIoHeHne. KomOuHaropHsie 3agaun. [lepecTaHoBKH, pa3MeIIeHuUs, COUCTaHHUS.

OcHoBHas 11e7b — c(HOPMUPOBATH MPEICTABICHNE O CTATUCTHYECKUX MCCICOBAHUAX, 00pabOTKE TaHHBIX U UHTEPIIPETAIIMH PE3yJIbTaTOB.

B naHHOi#l Teme mpencTaBiieH 3aBepIIAONINIl (hparMEeHT BEPOSITHOCTHO-CTATUCTHUYECKOM JTHMHMU Kypca. B Hell paccmaTpuBaroTCs JOCTYMHHbBIE
yYaluMcsl TpUMEPbl KOMIUIEKCHBIX CTaTUCTHYECKUX UCCIEAOBaHU, B KOTOPBIX MCHOJB3YIOTCS IMOJIYYEHHBIE paHee 3HaHUS O CIIy4alHBIX
9KCIICPUMCHTAX, crocobax MNpEaACTaBJIICHHUA OJAHHBIX U CTATUCTHYCCKUX XaAPAKTCPUCTUKAX. B X0A€ OIIMCaHUus I/ICCJICIIOBaHI/If/'I BBOJATCA HCKOTOPBIC

HOBBIC CTAaTUCTHYCCKHEC ITOHATHA, OTPAKAIOIIHC CHeHI/I(l)I/IKy JaHHOIro HCCJICIOBaHUA. OHM TO3BONSIOT IOHSATH Kak LOCHTPAJIBHBIC TCHACHIUN PpAda



JaHHBIX, TaK M Mepy BapualuHu. BxiroueHHe JTaHHOTO Marepuaja HalpaBlIeHO NpexJae Bcero Ha (GOpMUpOBaHME YMEHUH NOHUMATh U
MHTEPIPETHPOBATH CTATUCTUYECKHE PE3YIIbTATHI, TIPEACTABIIEMbIC B CPEACTBAX MAaCCOBOM MH(OPMAIIHH.

[Ipennonaraercss HE CTOJNBKO (OPMATFHOE 3ayYWBAaHHE HOBBIX TEPMHHOB, CKOJIBKO IEPBOHAYATIHHOE 3HAKOMCTBO C MOHATHIHBIM amapaToM
9TOi 001acTH 3HAHMH, HEOOXOJMMOH KaXKJOMy COBPEMEHHOMY UYEIIOBEKY.

6. IToBTOpenue

YueOHO-TeMaTHUECKHIi IIJIAaH

7 Knacc
Homep riassbl Tema pa3zaena (MoayJib) KoanuecTBo
4acos

1 Jpobu 1 TpOIeHTHI 17
2 [Ipsimasi 1 oOpaTHasi NPONOPLHOHAIBHOCTh 11
3 BBenenue B anredpy 12
4 YpaBHeHus 16
5 Koopaunate! u rpaduku 15
6 CBOMCTBA CTENEHU C HATYPAJIbHBIM MOKa3aTEIEM 12
7 MHOro4JeHsl 21
8 Pa3znoxeHne MHOrOWwIeHa Ha MHOXKUTENH 23
9 YacToTa U BEpOSTHOCTD 7

[ToBTOpEHME 2

8 knacc
HomMmep riasbl Tema pa3zgena (MoayJib) KoJu-Bo yacoB

IloBTOpEeHue Kypca anredpsl 7 kjiacca 3
1 AnreOpanueckue apoou 27
2 KBanpaTHbeie KopHH 22
3 KBanparsble ypaBHEHUS 24
4 Cucrembl ypaBHEHUH 24
5 DyYHKIUU 19
6 BeposiTHOCTB U cTaTUCTHKA 11

IToBTOpEHME 6




9 knacc

Homep riasbi Tema pa3zaena (MoayJib) Kos—-Bo yacos

IToBTOpEHue 3

1 HepaBencTBa 23

2 KBangpatnunas GyHKIus 24

3 VYpaBHEHUS U CUCTEMBI YpaBHEHUI 34

4 ApudmeTrrueckas U reoMeTpruyecKasi porpeccuu 24

5 CraTucTtika 1 BEpOsITHOCTh 13
IToBTOpEeHue 15

Pe3ynbTaThl 0CBOSHHSI KOHKPETHOTO Y4eOHOTO MpeaMeTa
B pezynemame uzyuenus Kypca yuawjuecs 00aHCHbL:

3HATH/MOHUMAThH

CYILIECTBO MOHATHS MaTEMaTUYECKOTO TOKA3aTEeIbCTBA; IPUBOJAUTH IPUMEPHI JOKA3aTEeNIbCTB;

- CYILECTBO HOHATHS aIrOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

- KaK HUCHOJB3YIOTCS MaTeMaTHueckue (hOpMyJibl, ypaBHEHHMS M HEPAaBEHCTBA; NMPUMEPHl UX NPUMEHEHHUS Ul pEIIeHUs MaTeMaTHYeCKUX U
MPAKTHUYECKUX 3a7]a4;

- Kak MaTeMaTH4YeCKU ONpeJesIeHHbIe (PYHKIIMN MOTYT ONMHUCHIBATh PEAIbHBIE 3aBUCUMOCTH; PUBOAUTDH MIPUMEPHI TAKOTO ONHMCAHUS;

- Kak MOTpeOHOCTU NMPAKTUKU MPUBEIN MAaTEMaTHUECKYIO0 HayKy K HEOOXOIMMOCTH pacIIUPEHUs MOHATHUS YHCIIa;

- BEPOSATHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEN OKPYIKAIOLIEr0 MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

- KakuM 00pa3oM TeOMETpHs BO3HHUKIA W3 MPAKTUYECKHUX 3a/1a4 3eMJIEMEpHs; MPUMEPhl TeOMETPUYECKHX OOBEKTOB M yTBEPKICHHUH O HHX,

BAXXHBIX IJI IIPAKTUKH;



- CMBICT WJACAIM3ALIMU, TO3BOJIOMIEH pelarh 3aJa4d pPealbHOM JEHCTBUTEIBHOCTH MAaTEMaTHYeCKMMU METOJaMH, MPHUMEPHl OIIU OOK,

BO3HHKAIOIIUX MPH UACATH3AIINH.
Ymern

- BBINOJHATH YCTHO apu(MeTHUeCKHue NESHCTBHS: CIOXEHHE W BBIYUTAHME JBY3HAUHBIX UYHCENT M JIECATHUYHBIX Ipo0eil ¢ NIByMs 3HaKaMu,
YMHO)KEHUE OJHO3HAUHBIX YHCell, apU(PMETHUECKHUE ONEPALUU C OOBIKHOBEHHBIMHU JIPOOSIMH C OJTHO3HAYHBIM 3HAMEHATEJIeM U YHCIIUTEIIEM;

- MEepexXOJHUThb OT OJHOW (OPMBI 3aMUCH YHCET K JPYToi, MPeACTaBIATh ACCATHUYHYIO IpoOb B BUAEC OOBIKHOBEHHON M B MPOCTEUIIHMX CIydasix
OOBIKHOBEHHYIO B BHJE NIECSTHUYHOM, MPOLEHTHI - B BHJE APoOM M IpoOb - B BUAE MPOICHTOB; 3alMCHIBATH OOJBINME M Majble YUCHA C
HCIIOJIb30BAaHUEM IIEIIbIX CTETICHEH JeCSITKY;

- BBINOJHATH apu(MeTHUeCKUue NCHCTBUS C paAlMOHAIBHBIMU YHCIaMH, CPAaBHUBATh pPAllMOHAJIbHBIE M JIEHCTBUTENbHBIC UYMCIIA; HAXOJIUTHh B
HECIIOKHBIX CITy4asx 3HAUCHHS CTETICHEH C LEbIMH MOKa3aTeNIMU U KOPHEH; HAXOAUTh 3HAYEHUS YMCIIOBBIX BBIPAKCHUH;

- OKPYIJISTH IENbIC YNCHA U ACCATUIHBIC APOOH, HAXOIUTh NPUOIMKSHHS YUCENl C HEIOCTATKOM M ¢ M30BITKOM, BBHITIOJIHATH OIICHKY YHCIIOBBIX
BBIPAKECHUI;

- T0JIb30BaThCs OCHOBHBIMM €IMHMIIAMHU JUIMHBI, MAacCChl, BDEMEHH, CKOPOCTH, IUIOIIAAN, 00beMa; BhIpakaTh Oosiee KpyMHbIE eIWHHUIIBI Yepe3
Oosee MeIKue U HA0OOPOT;

- pemaTh TEKCTOBBIE 3a/1a4, BKIIFOYAs 331a4H, CBI3aHHBIC C OTHOIICHUEM U C MPOMOPIIHOHATEHOCTHIO BEJIMYHH, IPOOSIMH U TIPOTICHTAMH,

- COCTaBJIATh OyKBEHHBIE BBIpaKEHHUS U (HOPMYJIBI MO YCIOBUSAM 3aJ/1ad; OCYIIECTBIATh B BBIPAKECHHUIX U (OPMYJiaX YHCIOBBIE MOJCTAHOBKU U
BBINOJIHATh COOTBETCTBYIOIIME BBIYMCICHHUS, OCYLIECTBISATH IMOJCTAHOBKY OJHOTO BBIPRXEHHUS B JpPYyroe; BbIpaXaTb M3 (HOpMYN OAHY
NIEPEMEHHYIO0 YePE3 OCTAJIbHbIE;

- BBINIOJHATH OCHOBHBIE JCWUCTBHUS CO CTEIEHSMH C IIETBIMH TIOKA3aTeNsIMH, C MHOTOWICHAMH W C alreOpandecKuMu IpOOsSMU; BBITOIHSTH
pa3ioXeHrne MHOTOWICHOB Ha MHOXKUTENH; BBIIIOJIHATH TOXKIECTBEHHbIE MMPeo0pa30oBaHusl palliOHATBHBIX BBIPAKECHUI;

- NPUMEHSATH CBOHCTBa apu(pMETUYECKIX KBaJIpaTHBIX KOpHEH ISt

BBIUUCIICHHSI 3HAYCHUN U MPE0Opa30BaHUN YHCIOBBIX BBIPAKEHH, COACPIKAIINX KBAApAaTHbIE KOPHHU;



- pemarb JUHEHHBbIE, KBaJpaTHbIC YpPAaBHEHUS U PallMOHAJIbHBIC YpPaBHEHHUS, CBOISIIMECS K HUM, CUCTEMBl JIBYX JIMHEWHBIX YpaBHEHUU U
HECJIOKHBIE HEJTMHEUHBIE CUCTEMBI;

- pelath JUHEHHBIE U KBaJpaTHbIE HEPABEHCTBA C OJHON NEPEMEHHOU U UX CUCTEMBI;

- pemath TEKCTOBBIE 3a/layM airedpanvyeckuM METOJIOM, MHTEPIPETUPOBATh MOTYyYEHHBIH pe3ynbTaT, MPOBOAUTH OTOOP pEIIeHUM, UCXOAS U3
(GhOopMyIIMPOBKH 33/1a4H;

- K300pakaTh YMCIIa TOYKAMH Ha KOOPIMHATHON MPSMOIA;

- ONpeNeNsaTh KOOPAWMHATHI TOYKHM TUIOCKOCTH, CTPOUTH TOYKH C 3aJIaHHBIMH KOOpAMHATaMH; M300pa)kaTh MHOXECTBO PEIICHHH JTMHEWHOTO
HEpaBEHCTBA;

- pacro3HaBaTh apuU(PMETHUYECKHE U TECOMETPHUECKHE MPOTPECCHH; pellaTh 3aJadyd ¢ MpPUMEHEHHEM (QOpMYIbl OOIIET0 YiieHAa W CYMMBbI
HECKOJIbKHX IMEPBBIX YICHOB;

- HaxoJuTh 3HA4YCHUS (PYHKIMH, 3alaHHON (popMyIioH, Tabnuien, rpaduKoM MO €€ apryMEeHTy; HaXOJWUTh 3HAYCHUE apryMEHTa MO 3HAYCHHIO
GyHKIMH, 3aTaHHON TPapUKOM HITH TaOIUIIEH;

- OmpenensaTh CBOWCTBA (DYHKIIUU 1O €€ TpaduKy; MPUMEHSITh TpaduuecKue MpeACTaBICHIs PU PEIICHUH YPaBHEHUI, CUCTEM, HEPABCHCTB;

-  OIMCHIBATh CBOWCTBA M3YyUEHHBIX (YHKIUH, CTPOUTH UX TpaduKH;

- TMPOBOJUTH HECIIOKHBIC JOKA3aTEIbCTBA, MOJYy4YaTh MPOCTEUIINE CIEACTBUSA U3 U3BECTHBIX WM PaHEE MOJYUYCHHBIX YTBEPKIACHUN, OLICHUBAThH
JIOTUYECKYIO MPAaBUIBHOCTh PACcCy’KAECHUMN, UCIIOJIB30BATh TPUMEPHI ISl WITIOCTPALMU U KOHTPIPUMEPHI JIs1 OIIPOBEPIKEHUS YTBEPKACHUIA;

- U3BJEKaTh MHPOPMAIUIO, IPEACTABICHHYIO B TA0NHIIAX, HA qUarpaMmax, rpadukax; COCTaBIsATh TaOIHIIBI, CTPOUTH JUArPaMMbl U TpaduKy;

- pemarb KOMOMHATOPHBIE 33/1aUd ITyTEM CUCTEMATHYECKOTO Mepedopa BOZMOKHBIX BAPUAHTOB U C UCTIOJIB30BAaHUEM MIPaBUIa YMHOKCHUS;

- BBIYHUCIIATH CPEIHUE 3HAUCHHUS PE3yJIbTaTOB U3MEPEHN;

- HaXOJHUTh YaCTOTY COOBITHS, UCTIONB3YSl COOCTBEHHBIC HAOMIOICHUS U TOTOBBIE CTATUCTUUECKHUE JTaHHbBIE;

- HaXOJWUTb BEPOATHOCTHU CIy4YailHBIX COOBITUI B MPOCTEHUIINX CIydasX.

HCNOJb30BaATH H[!HOﬁQCTeHHble SHAHUS U YMEHUSA

B NPAKTHYECKOI 1eATeJTbHOCTH U MOBCETHEBHOM KMU3HHU IJIfA:



pCHICHUA HECIIOXKHBIX HNPAKTUYCCKUX PACUCTHBIX 3a/1a4, B TOM YHUCIIC C HCIIOJIB30BAHUCM IIpH HCOGXO,Z[I/IMOCTI/I CIIPaBOYHBIX MaTCpHaJIOB,

KaJIbKYJIATOPa, KOMIIBIOTEPA;
YCTHOM MPUKHUJIKH U OLICHKH pe3yJibTaTa BbIUMCICHUI; TPOBEPKU Pe3yIbTaTa BHIYMCIECHUS, C UCIIOJIb30BAHUEM PAa3IMYHBIX PUEMOB;

HHTCPIIpETANU PE3YJIbTATOB PCHICHUSA 3a/la4 C yYCTOM OFpﬂHH‘-ICHHfI, CBA3aHHBIX C PCAJIbHBIMU CBOMCTBaMH paccMaTpruBaCMbIX MTPOLECCOB U

SIBIICHUIA;

BBITIOJTHEHHSI pacyeToB MO (QopMmyjiaM, COCTaBICHHUS (OPMYJI, BBIPAXKAIOIMIMX 3aBUCUMOCTH MEXAY PEabHBIMHU BEIMYMHAMU; HAXOXKIACHUS

HY>XHOU (DOPMYJIBI B CITPAaBOYHBIX MaTepHaliax;

MOJICTTUPOBAHUS MPAKTUUYECKUX CUTYAIMi U UCCIICIOBAHMS MIOCTPOSHHBIX MOJIENICH C MCIIOIh30BAHUEM arllapara ajareopsl;

OTIMCAHUS 3aBUCUMOCTEN MEXIY (PU3NYECKHUMH BETUIMHAMH COOTBETCTBYIOIMMHU (OPMYIIaMH TIPH MCCIICTOBAHUN HECIOXKHBIX MTPAKTUIECKUX
CUTYalLIN;

UHTEPIIpEeTaluy TpaUKOB peallbHbIX 3aBUCUMOCTEH MEXIy BETUUHMHAMU;

BBICTpPAMBAHUs ApPTYMEHTAILIUU NP JOKA3aTEIbCTBE U B IUAJIOTE;

pacro3HaBaHMs JIOTHYECKH HEKOPPEKTHBIX PACCYKICHUH;

3alMCU MAaTEMAaTUYECKUX YTBEPKICHUMN, JJOKA3aTEIbCTB;

aHaJIM3a PEATbHBIX YMCIIOBBIX JIAHHBIX, TIPEJCTABIICHHBIX B BUJE TUArpaMM, rpaduKOB, TAOJIHII;

pEIICHUS MPAKTUYECKHUX 3a/1ad B MOBCEIHEBHOM M MPO(ECCHOHAIBHON JEATEIbHOCTH C MCIOJIb30BaHUEM JCHCTBUN C YMCIaMH, TPOIECHTOB,
JUTMH, TUTOIIa Iel, 00beMOB, BPEMEHH, CKOPOCTH;

perieHus yueOHBIX U MPaKTUYECKUX 3aJ1ay, TPeOYIOIINX CUCTEeMAaTHUEeCKOTo iepedopa BapHaHTOB;

CpaBHEHHUs IIAHCOB HACTYIUICHUS CIIy4alHBIX COOBITHH, U1 OLIGHKH BEPOSTHOCTH CIYYaWHOTO COOBITHS B MPAKTUYECKUX CHUTYyAITUsX,
COTIOCTABJICHUS MOJIETU C PEAIbHOM CUTYyaIllel; MTOHUMaHUs CTATUCTUYECKHUX yTBEPKIACHUM.

KonTponbHble mapameTpsl oleHku goctmxkeHnii @I'OCa ydamumucs no npeamMeTy



Cucrema OICHKM MPeAMETHBIX Pe3yJbTATOB OCBOCHHUS YYEOHBIX MpOrpaMM ¢ y4€TOM YpPOBHEBOTO MOIAX0ja, mpuHsToro B CTaHmapre,
IPEJIoaracT BblieleHHe 0a30BOr0 YPOBHSI JOCTHKEHHMH KaK TOYKHM OTCYETA IPU TOCTPOEHUU BCEH CHUCTEMBI OLIEHKM M OpraHu3aluu
MHAMBHUIYaJIbHOIN paboThl ¢ 00y4aroIUMUCS.

ba3oBbIil ypOBEHB JOCTHXKEHHH — YPOBEHB, KOTOPBI JEMOHCTPUPYET OCBOCHHE YYEOHBIX JNEHCTBUU C OMOPHOW CHUCTEMOW 3HAHWH B paMKax
nuana3oHa (Kpyra) BeLANEeHHBIX 3a1a4. OBnajeHre 0a30BbIM YPOBHEM SIBISETCS JOCTATOYHBIM TSl TIPOJIOJKEHUST OOYYCHHS Ha CIIEAYIONIEH CTYTeH!
o0pa3oBaHusl, HO HE TIO0 MPOPHUILHOMY HarpaplieHHIO. JIOCTIKEHHIO 0a30BOTO YPOBHS COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIHHO» (MM OTMETKA
«3», OTMETKa «3a4TeHOY, BIOMHEHHE 50-69% 3amanmii).

[IpeBsiieHre 6a30BOT0 YPOBHSI CBHIIETENBCTBYET 00 YCBOSHHH OMOPHOM CHCTEMBbl 3HAHWN HA YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBIIAJCHUS
y4eOHBIMH JICHCTBUSMH, a TaKXKe O Kpyrosope, HIMpoTe (WM M30MpaTeIbHOCTH) MHTEpecoB. LlerecooOpa3HO BBAEIMTH CIEAYIONIME JBAa YpPOBHS,
IIpEBbILIAIOIINE Oa30BBIN:

* MIOBBINIICHHBIN YPOBEHB JOCTIKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OIICHKA «XOpoIIo» (0TMeTKa «4», BeimonHenue 70-89% 3ananuii);

* BBICOKUI YPOBEHb TOCTHKEHHS TNIAHUPYEMBIX Pe3yIbTaTOB, OLIEHKA «OTIMYHO» (0TMETKa «5», BeimonHeHue 90-100% 3ananmuii).

Jist onucaHust HOArOTOBKU 00yYaroIuXcs, yPOBEHb JOCTHKEHUN KOTOPBIX HIDKE 6a30BOT0, 11e/1ecO00pa3HO BBICIUTh TAKXKE JIBA YPOBHSI:

* IOHM>KEHHBIN YPOBEHb JJOCTUKEHHM, OIICHKA «HEYI0BIETBOPUTEIBHO» (OTMETKA «2», BbinoaHeHue 20-49% 3ananuii);

* HU3KUH YPOBEHb JIOCTHKEHUI, OIIeHKa «I1JI0X0» (0TMeTKa «1», BbimonaHenue 0-19% 3aganuii).

Henoctmxenue 6a30Boro ypoBHs (MOHMKEHHBIH U HU3KUN YPOBHU JIOCTHXKEHUHN) (PUKCUPYETCs B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOCHHOTO U
HEOCBOEHHOIO COZEpXKaHUs PEAMETA.

Enunbie HOpMBI SIBIISIIOTCS OCHOBOM MPU OIIEHKE KaK KOHTPOJIBHBIX, TaK M BCEX JIPYTUX MUCbMEHHBIX paboT 1o matemaTtuke. [IpumMenss atu
HOPMBI, YUUTENb JOJKEH MHIUBUAYaIbHO MOJXOIUTh K OLIEHKE Ka)KJ0M MUCbMEHHOM paboThl yuanierocs, oopariarb BHUMaHuEe Ha KaueCTBO
BBITIOJTHEHUSI paOOTHI B LIEJIOM, a 3aT€M YK€ Ha KOJIMYECTBO OIIMOOK M Ha UX XapaKTep.

OreHka MUCHbMEHHON pabOThI OMpeAesieTcs: C y4€TOM Mpex/ie BCero e€ 00Iero MareMaTn4eckoro YpoBHs, OpUrHHAIBHOCTH, TIOCIIEI0BATEIbHOCTH,
JIOTUYHOCTH €€ BBITIOJTHEHHMSI, & TAKXKE YUCIIa OIMOOK M HEJJOYETOB U KauecTBa 0(hOpMIICHUS pabOTHI.

OmmOKa, TOBTOPSIONIASICS B OTHON paboTe HECKOIBKO pa3, paccMaTpUBACTCS KaK OJlHA OIIHOKa.



3a opdorpaduyeckre omuOKH, JOMYIICHHBIE YYCHUKAMHU, OLIEHKA He CHIKaeTcs; 00 opdorpaduieckux omnoKax JOBOJUTCS O CBEACHUS
Iperno/aBaTess pyccKoro si3pika. OHAKO OMMOKY B HATUCAHUU MaTEMaTHYECKHX TEPMHUHOB, YK€ BCTPEUYABIINXCS IKOJIBHUKAM KJlacca, JOJIKHBI
YUUTBIBATHCS KaK HEJIOYETHI B paboTe.
[Tpu olieHKe MMCbMEHHBIX Pa0OT IO MaTeMaTHKE pa3InyaroT rpyOble OMUOKH, OIINOKHU U HEJOUYETHI.
K 2py6bim 0THOCATCS OIIMOKYU B BBIYUCIICHUSX, CBUIETENILCTBYIOIINE O HE3HAHUH TAOIUIIBI CIIOKEHHS WM TaOIMIIbI YMHOXKEHUS, CBSI3aHHBIE C
HE3HAHHEM AJITOPUTMA MUCEMEHHOTO CJIOKEHHS U BBIYMTAHUSI YMHOKEHUS U JICIIEHHUS Ha OJTHO- MJIM JIBY3HAYHOE YHCIIO | T.II., OUTHOKH,
CBUJICTEIILCTBYIOIINE O HE3HAHUH OCHOBHBIX ()OPMYJI, TIPABWII U SIBHOM HEYMEHUH MX TIPUMEHSATh, O HE3HAHUU TIPUEMOB PEIICHNUS 33134,
AQHAJIOTHYHBIX paHee N3yYEHHBIM.
Ilpumeuanue. Ecnu rpy6as ommoka BcTpeyaercsi B paboTe TOJIBKO B OJTHOM CIIydae U3 HECKOJIbKMX aHAJIOTMYHBIX, TO IIPU OLIEHKE paboThI 3Ta OMIMOKa
MOJKET OBITh IIPUpPaBHEHA K HETPYOOH.
[Tpumepamu HeepybObix owubOK IBISIFOTCS: OITUOKH, CBSI3aHHBIE C HEJIOCTATOYHO MOJTHBIM YCBOCHHEM TEKYIIETo Y4eOHOTO MaTepHaia, He BIIOTHE
TOYHO C(OPMYIMPOBAHHBINA BONIPOC WIIU MOSICHEHUE TP PEIIEHUH 3a/1a4i, HETOYHOCTH MPH BBIIOJIHEHUN T'€OMETPUYECKUX OCTPOEHUH U T.1I.
Heoouémamu cuuTaroTcs HepaloHAIbHbIE 3aIMCH NIPY BBRIYUCICHUAX, HEPALlMOHAIbHbIE TPUEMBI BEIUMCIICHUH, TpeoOpa3oBaHuil U penieHni 3a1ad,
HeOpE)KHOE BBITIOJIHEHUE YEPTEKEH U CXeM, OT/EIbHbIE TOTPEITHOCTH B (POPMYIIHPOBKE MOSICHEHUS HIIN OTBeTa K 3amade. K Hegouéram MOXXKHO
OTHECTH W JIPyTHE HEIOCTATKH paOOTHI, BRI3BAHHBIC HEIOCTATOYHBIM BHIMAHHEM yUallluXcs, HAPUMEP: HETTOJTHOE COKpaIleHHe qpo0ei MITH YICHOB
OTHOILIEHMS; 0OpallleHHe CMEIIaHHbIX YHCEN B HEMPaBUIBHYIO JIpOOb MIPU CII0KEHUH U BBIYUTAHUU; POITYCK HAMMEHOBAHMI; TPOIYCK YKCeN B
MPOMEXKYTOUHBIX 3aIUCAX; IEPECTAaHOBKA IIU(P MPU 3aIIHCH YHCENT; OIMOKH, JOMYIIIEHHbIE TP NEPENUCHIBAHUHM, U T.11.
OuneHka NMCbLMEeHHO padoThI 10 BHINMOJHEHHIO BIYHCIUTEIBHBIX 32/1aHMI 1 ajiredpanyeckux npeodpa3oBaHuii:
Ouenka «5» craBuUTCS 32 0€3yKOPU3HEHHOE BBIIIOJIHEHUE MMCbMEHHOM padoThI, T.€.: a) €Cclii pelleHre BCceX IPUMEPOB BEpHOE; 0) eciiu Bce NeUCTBUS
U peoOpa3oBaHMs BHINOIHEHBI IPAaBUIBHO, 0€3 OIIMOOK; BCE 3alIUCH X0Ja PELICHHS PAcIlOIoKEHBbI MOCIE0BATENIbHO, a TAKXKE CcleJlaHa IPOBEpKa
peleHns B TeX Cllydasix, Korja 3To TpedyeTcs.
Ouenka «4» craButcs 3a paboTy, B KOTOPOH JOMyIIeHa ofHa (Herpy0as) omnOKa WK JBa-TPU HETOUETA.

Ouenka «3» CTaBUTCA B CIEAYIONINX CIydasx:



a) eciu B paboTe UMeeTcs o/iHa rpy0Oas omuodka u He 6osee oJTHON Herpy0Ooil OmuoKy;

0) pu HAJTMYUH OJHOM rpy0OO0i OIMOKHK U OJTHOTO — JIBYX HEJIOUYETOB;

B) IIpY OTCYTCTBHUH IpyObIX OIMIMOOK, HO IPU HAJTMYUU OT ABYX JI0 YETHIPEX (HErpyObIX) OMIMOOK;

T') IPY HATMYUU JIBYX HETPYOBbIX OIMIMOOK M HE Oosiee TPEX HEIOUETOB;

1) IPU OTCYTCTBUM OIIMOOK, HO IPU HAJTMUUU YETHIPEX U Oosiee HelouETOB;

€) €CITM HaBePHO BBIMIOJIHEHO HE 0OJIee MOJIOBUHBI 00bEMa Beel pabOoTEHI.

Onenka «2» CTaBUTCs, KOT/Ia YHCIIO OMIHOOK MPEBOCXOIUT HOPMY, IIPH KOTOPOH MOXKET OBITh BHICTABIICHA MTOJIOKHUTEIbHAS OIICHKA, FITH €CITH
MIPABUJIBHO BBITIOJIHEHO MEHEE 10./108UHbl BCEH pabOTHI.

Ipumeuanue. OuieHKa «5» MOXKET OBITh IOCTaBIIEHA, HECMOTPS Ha HAJIMYHE OJHOTO-IBYX HEJOUETOB, €CIIM YUYCHHUK JJaJl OPUTMHAIBHOE PEIIeHUE
3aJJaHHi, CBUJICTEILCTBYIOIEE O €r0 XOPOIIEM MaTEMaTUIECKOM Pa3BUTHH.

OueHka NMUCbMEHHOH padoThl HA pellleHHe TEKCTOBbIX 3a/1a4:

Ouenka «5» cTaBUTCS B TOM CiIydae, KOT/ia 3aja4a pelieHa IpaBUIbHO: X0/ PEeIIeHHs 3aJa4u BEpPeH, Bce ACUCTBUA U TPeoOpa3oBaHus BBIMOIHEHbI
BEPHO U PALIMOHAIBHO; B 3a/1a4e, PeIIaeMoii ¢ BOIIPOCAMH WIIM MOSCHEHUSAMH K ASUCTBUSM, JJaHbI TOUHBIE U NTPaBUIbHBIC (OPMYIUPOBKH; B 3ajaue,
pelraeMoii ¢ MOMOIIBIO0 ypaBHEHHUs, IaHbl HEOOXOIUMBIE TIOSICHEHHUST; 3aITUCH TTPABUIIBHBI, PACTIONIOKEHBI TIOCIIEIOBATEILHO, JaH BEPHBIH U
MCUEPITBIBAIOIINI OTBET Ha BOIIPOCHI 331a4UM; CIeJIaHa MMPOBEPKa pEIIeHHs (B TEX CIIydasx, KOT/aa 3To Tpedyercs).

OueHka «4» cTaBUTCS B TOM CiIy4ae, €CJIH P MPaBUIHLHOM XOJI€ PElIeHUs 3a/1a4uM JIOMyIeHa 0/1Ha HerpyOas ommnOKa Win JBa-Tpu HeT04ETa.
Ounenka «3» cTaBUTCS B TOM CIIydae, €CJIM XOJ pellieHHs TPaBUIICH, HO JOMYIICHbI:

a) oxHa rpyoast ommOKa 1 He 6oJiee 0JTHOM HerpyOoit;

0) onHa rpy0Oas ommbka u He O60see IBYX HETOUYETOB;

B) TpU-YEThIpE HETpyOble OMUOKY MPHU OTCYTCTBUU HEIOUETOB;

I') JIOMYIIEHO He Oosiee ABYX HEerpyObIX OMMOOK U TPEX HENOUETOB;

1) 6onee TPEX HEOUETOB MPU OTCYTCTBUU OIHUOOK.

OlleHKa «2» CTaBUTCS B TOM cjIydaec, Kkorjaa 4uciio OIIOOK MMPEBOCXOAUT HOPpMY, IIpU KOTOpOﬁ MOJKET OBITH BBICTABJIEHA MOJIOKUTEILHAS OILICHKa.



Ipumeuanus:

1. Ouenka «5» MOXeT OBITh OCTAaBJICHa HECMOTPS Ha HAIMYHME ONMCKU WIIM HEJ0UYETa, €CIIM YUCHHUK /1l OPUTHHAIBHOE pEIIeHHE,
CBUJICTENBCTBYIOIIEE O €r0 XOPOIlIEM MaTeMaTUYECKOM Pa3BUTHH.

2. [loyioxkuTEeIbHAS OLlEeHKA «3» MOXET ObITh BHICTABJICHA YUEHUKY, BBIIIOJIHUBIIIEMY PabOTy HE MOJIHOCTHIO, €CJIU OH 0€30IIHO0YHO BBHITTOIHUIT
OoJiee MOIOBUHBI 00bEMA Bcel pabOTHI

Onenka KOMOMHUPOBAHHBIX IMCbMEHHBIX PA00T N0 MaTeMaTHKe:

[TucemenHas paboTa Mo MaTeMaTHKe, TOIJISKAIast OIIEHUBAHHUIO, MOXKET COCTOSITh M3 3a/1a4 U MpUMepoB (KoMOMHUpoBaHHas paboTa). B Takom
cllydae MpernojaBaTellb CHavala AaéT IpeBapUTeIbHYI0 OLEHKY KaXI0i 4acTH paboThl, a 3aTeM OOIIYI0, PYKOBOACTBYSCH CIEIYIOIINM:

a) ecnu o0e yacTu paboThI OLIEHEHBI OJJMHAKOBO, TO ATA OLIEHKA J0JDKHA OBITH 001IeH /1 Beceil paboThI B LIEJIOM;

0) eciiy OLIEHKH YacTell pa3HATCS Ha OJUH Oajul, HalpuMep, JaHbl OLEHKH «5» U «4» uin «4» 1 «3» U T.11., TO 3a paboTy B LIEJIOM, KaK MPaBUJIO,
CcTaBUTCS 0aJu1, OIEHUBAIOIINI OCHOBHYIO YacTh PabOTHI;

B) €CIIM OJIHA YaCTh PaOOTHI OlleHEeHa 0aioM «5», a ipyras — 0aymioM «3», TO MpernoAaBaTellb MOKET OLIEHUTh TaKyl0 paboTy B 11eJIoM OaiyoM «4»
IpY YCJIOBUH, YTO OLIEHKA «5» IMOCTABJICHA 32 OCHOBHYIO 4aCTh pabOTHI;

I') €CIIM OJIHA U3 YacTel paboThl OLIEHEHA 0aIoM «5» WIH «4», a Apyras — Oaiiom «2» uiu «I», To nmpenoaaBaTesib MOXKET OLICHUTh BCIO padoTy
6aymioM «3» MpH YCIOBUH, YTO BBICHIAs U3 IBYX JAHHBIX OLIEHOK MOCTaBJIE€HA 3a OCHOBHYIO YacTh pabOTHI.

Ipumeyanue. OCHOBHOW CUMTAETCS Ta YaCTh paOOTHI, KOTOpask BKIFOYAET OOJBIIHI 110 00bEMY WIIM HanboJIee BaXKHBIH 10 3HAUEHUIO MaTepHa 1Mo
M3y4aeMbIM T€MaM IPOrPAMMBI.

OneHka TeKymMX NMCbMEHHbIX padoT:

[Tpu onieHKe MOBCETHEBHBIX 00yUarOIUX paboT MO MaTeMaTUKe YUUTEIh PyKOBOJICTBYETCS YKa3aHHBIMU

HOpPMaMHU OLIEHOK, HO YYUTBIBAET CTENEHb CAMOCTOSATEIHLHOCTH BBIMOJIHEHUS Pa0OT yUaIIUuMUCS.

Ob6yyarowjue TMCbMEHHBIE pabombi, BHIOTHEHHbIE YYAIIUMUCS BIIOJIHE CAMOCTOSTENIFHO C IPUMEHEHUEM paHee U3YyYEHHBIX U XOPOLIO 3aKPETIEHHBIX
3HAHUH, OLIEHUBAIOTCS TaK XK€, KaK U KOHTPOJIbHbIE PaOOTHI.

06)/’{61}01/141/[6 IINCBbMCHHBIC pa60mbl, BBIITOJTHCHHBIC BITOJTHE CAMOCTOATEIIBHO, HA TOJIBKO YTO M3YUCHHBIC U HEAOCTATOYHO SaerHHéHHBIe ImpaBuia,



MOTYT OLICHUBATbCs MEHEE CTPOrO.

ITucvmennvle pabomsi, BHITOTHEHHBIE B KJIAacCE C MPEIBAPUTEIBHBIM Pa300poM UX MO/ PYKOBOJCTBOM YUHTEIIS, OLIEHUBAIOTCS O0JIee CTPOTro.
Homawnue nucomennvie pabomsi OLIEHUBAIOTCS TaK ke, KaK KIaccHas paboTa 00ydaroiero xapakrepa.

IIpomexyTOoYHAs aTTECTALMA: HTOT0OBAsl OLICHKA 32 YeTBePTh U 32 IoJ:

B cooTBeTcTBUM ¢ 0COOEHHOCTIMH MaTEeMAaTUKU KaK yu4eOHOTo MpeIMeTa OLIEHKH 33 MMCbMEHHbIE paboThl UIMEIOT O0JIbliee 3HAYCHUE, YeEM OLICHKH 32
YCTHBIE OTBETHI U APYTU€ BUJBI PalOT.

[ToaToMy IpH BBIBEJICHUH UMO2080U OYEHKU 3a Yemsepmyb «cpeaHeapudMeTndecKuil oaxoa» HEA0MyCTUM — TaKasi OlIeHKa He OTpaXkaeT
JIOCTAaTOYHO OOBEKTUBHO YPOBEHB MOJATOTOBKM M MaTEMATHYECKOTO Pa3BUTHs YUEHUKA. FITOrOByIO OLIEHKY ONPEAEISIOT, B IEPBYIO OYepe/ib, OLEHKH
3a KOHTPOJIbHBIE pabOThI, 3aT€M — IPUHUMAIOTCS] BO BHUMAHUE OLCHKH 3a JpyTrue MUCbMEHHbIE U PAaKTUUYeCKUe pabOThl, ¥ JIHIIb B MOCIEIHION0
ouepeab — BCE MPOYHE OIEHKH (32 YCTHBIE OTBETHI, yCTHBIN CU€T | T.1.). [Ipr 3TOM y4uTens JOIDKEH yUUTHIBAaTh M (DaKTUYECKUN YPOBEHB 3HAHUN U
YMEHUI yYEHHKA Ha KOHEL YETBEPTH.

Hmocosas oyenxa 3a 200 BBICTABISETCS HA OCHOBAaHUM YETBEPTHBIX OLIEHOK, HO TAKXKe C 00s3aTEIbHBIM YUETOM (DaKTHUECKOT0 YPOBHS 3HAHUI
yYeHHKa Ha KOHEell y4eOHOro roja.

MatepuaabHO-TEXHUYECKOE 00ecIiedeHre 00pa3oBaTeIbHOTO TIpoIecca
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