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HOACHUTEJIBHASA 3AIIUCKA
Craryc n1oKymeHTA.

Jannas pabouasi mporpaMma COCTaBJIEHa B COOTBETCTBUU C TpeOoBaHusiMu ['ocymapctBeHHoro crangaprta (YTBep:KIeH
npukazoM MunuctepcTBa oopazoBanus U Hayku Poccuiickoit denepanuu ot «17» nexadbpst 2010 r. Ne 1897).

[IpumepHBIle MporpaMmMbl OCHOBHOTO 00IIero  ooOpasoBanus. Marematuka. (CTaHgapThl BTOPOro TOKOJEHUs) — M.:
IIpoceemnienue, 2010

[Iporpammel. Matematuka. 5-9 knaccel A.I'.Mep3isak,B.b.ITononckuit, M.C fxup, E.B.byuko — 2-e u3n., nopadoraHHoe. - M.:
Benrana-I"pad, 2013
VYuebnuk Anredpa. 9 kinacc A.I'.Mep3nsk,B.b.Ilononckuit, M.C.fAkup, — M.: Benrtana-I'pad, 2019

JNunaktuaeckuit Mmatepuan Anredpa. 9 kinacc A.I'.Mep3ansk,B.b.ITononckuit, M.C. Axkup, — M.: Benrana-I'pad, 2019
Meroaunueckoe nmocodue Anredpa 9 kinace A.I'.Mep3isk,B.b.Ilononckuit, M.C.Axup, E.B.bynko - M.: Benrana-I'pad, 2019

[Iporpamma mo anredpe coctaBieHa Ha ocHOBe DYH/IAMEHTAIILHOTO SiApa CollepKaHusi 00IIero oopa3oBanusi, TpeOboBaHUM
K pe3yibTaTaM OCBOCHHsI 00pa30oBaTEIbHOM MPOTPaMMbI OCHOBHOTO OOIIET0 0O0pa3oBaHUs, MPEACTABICHHBIX B (eaepabHOM
rOCyJapCTBEHHOM CTaHAApTEe OCHOBHOTO OO0IIero oOpa3oBaHUS € YYETOM MPEEMCTBEHHOCTH MPOTpamMM Il Ha4aIbHOTO
00pa3oBaHUsI IO MAaTEMATHUKE.

B Hell Takke yYUTBIBAIOTCS JOMUHHUPYIONTUE UIICHU U TOJIO0KESHUS TTPOTrPaMMBbI Pa3BUTHS U (OPMHUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX JEWUCTBUN JUIsi OCHOBHOTO 0OIIEro o0pa3oBaHMs, KOTOpbIe oOecrneunBaroT (HOPMUPOBAHUE TPakIaHCKOU
UJACHTUYHOCTH, KOMMYHUKATHBHBIX KAa4eCTB JMYHOCTH U CIIOCOOCTBYIOT (DOPMHUPOBAHHMIO KIIFOUEBOW KOMIIETCHIIUU — YMEeHUs
VUUMBCAL.

Kypc anre6psl kitacca sBisieTcsl 6a30BbIM JIJII MAaTEMAaTHUECKOTO0 00pa30BaHUs U Pa3BUTHS IIKOJIBHUKOB. AnreOpandecKkue

3HAHUS U YMEHHUS HEOOXOAMMBI ISl U3y4YEHHUs T'€OMETpUH, alreOpbl U Maremaruueckoro ananmsa B 10-11 kmaccax, a Takxke
CMEXHBIX JUCIUTUIMH.
[IpakTuueckas 3HAYMMOCTh IIKOJIBHOTO Kypca ainreOpsl 9 kiacca COCTOUT B TOM, YTO MPEAMETOM €€ U3YUYEHUS SBISIOTCS
KOJIMYECTBEHHBIC OTHOIICHUS M TMPOIECChl PEAThbHOTO MHpA, OMHCAHHBIE MAaTEeMAaTHUYECKUMHU MOjeNsMH. B coBpeMeHHOM
o0IIiecTBe MareMaTnueckasi MoAr0TOBKAa HEOOX0arMa KaXKJOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO Bcex cdepax
YEJIOBEUECKOU JIESITEIbHOCTH.



OpHOM M3 OCHOBHBIX IIeJIel M3Yy4eHHs anreOphl SBISAETCS Pa3BUTHE MBIIUICHUA, TPEXKIE BCEro (popMUpOBaHUE aOCTPAKTHOTO
MBbIIIeHUs. B mporecce nzydenus anreops GOpMUpPYETCs: JOTUYECKOE U AITOPUTMHYECKOE MBIIIUICHHE, a TAK)KE TaKUE KauecTBa
MBIIIJICHUS, KaK CWJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTH. JlJIg amanTanmuui B COBPEMEHHOM WH(MOPMAIIMOHHOM
o01ecTBe BaXHBIM (haKTOPOM SBIISIETCS (DOPMUPOBAHME MATEMATUYECKOTO CTHIIS MBINIJICHHUS, BKIIOYAIOMIETO B ce0s MHAYKITHIO
U JeAYKIHI0, 0000IIEHNE M KOHKPETU3allli0, aHAJIW3 W CHUHTE3, KJIAacCHU(PUKAIMI0O M CUCTEMAaTH3allii0, a0CTparupoBaHUE U
aHaJIOTHIO.

OO6yuenue anredpe Ja€T BO3MOKHOCTH IIKOJbHUKAM HAYYUTHCS TUIAHUPOBATH CBOIO JCSITEIIBHOCTh, KPUTHYECKH OIEHUBATH
e€, MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS, OTCTAUBATh CBOU B3TJISAIbI M YOCKICHHMSI.
B mpomecce u3ydeHuss anreOpbl NMIKOJIBHUKHA Y4YaTCs HM3J1araTb CBOM MBICIH SCHO M WCYCPIIBIBAOIIE, MPUOOPETAIOT HABBIKH
4ETKOTO U TPAMOTHOTO BBHITIOJTHEHHSI MAaTEeMaTHIECKUX 3alHMCel, IPU STOM HCIIOJIb30BaHUE MAaTEMAaTHUECKOTO S3bIKa MO3BOJISET
pa3BHUBATh y YYAIIUXCS TPAMOTHYIO MUCBMEHHYIO U YCTHYIO peb.
3HaKOMCTBO C HCTOpWEH pa3BHTHs anreOpbl KaK HAaykKd (QOPMHUpPYET y YUalluxcsl IpeacTaBlIeHHe o0 anredpe Kak dYacTh
00111e4eI0BEYECKON KYIbTYPHI.

3HAUUTETHFHOE BHHUMAaHHUE B W3JIOKEHHHM TEOPETUYECKOrO MaTepualia Kypca YIENseTCs ero MOTHBALUU, PACKPBITHIO CYTH
OCHOBHBIX TMOHATUH, uael, meTonoB. OOydeHHE MOCTPOEHO Ha 0a3e TEOpUU PaA3BUBAIOIIETO OOYYEHUS, YTO JOCTHTAeTCS
OCOOEHHOCTSIMU W3JI0KEHUS TEOPETHYECKOr0 MaTepuaia W YNPaXHEHUSIMH Ha CpaBHEHUE, aHAIN3, BBIJCIICHHE TJIABHOTO,
yCTaHOBJICHHE CBsI3eH, Kiaccuukaimio, ooo0mienre u cucremaTuzanuio. Oco0o aKIEHTHPYIOTCS COAEPKATEIbHOE PACKpPhITHE
MaTEMaTHIECKUX TOHATUH, TOJKOBAHHME CYITHOCTH MaTEeMaTHYECKHX METONOB, W OOJACTH WX NPUMEHEHUS, JICMOHCTpAIUs
BO3MOXHOCTH TPUMEHEHHUS TEOPETHUECKUX 3HAHWK ISl PEIICHUs pa3HOOOpa3HBIX 3a/lad MPUKIAHOTO XapaKTepa, HampuMmep
peIIeHNEe TEKCTOBBIX 3a/ad, JICHEKHBIX W MPOICHTHBIX PAcyeTOB, YMEHHE IOJIh30BATHCS KOJIMYECTBEHHOW WH(MOpMaIueH,
NPEICTABICHHON B Pa3nUyHBIX GopMax, ymMeHHe uuTaTh rpaduku. Oco3HaHHE OOIIETOo, CYIIECTBEHHOTO SIBISIETCS OCHOBHOM
0a30il IS pernicHus yrnpakHeHWH, Ba)kHO TPHUBOJIWTH JETANbHBIC IOSCHEHHUS K PEIICHHIO THIIOBBIX YIPAKHCHHHA. DTUM
packpblBaeTCsi CyThb METONa, TOAXOAa, MpeajaraeTcs ajiropuT™M WM OHBPUCTUYECKAs CXEeMa pEIIeHUs YIpaKHCHHUH
OTpeAeNIEHHOTO TUTIA



OO0uas xapakrepucTHKa y4eOHOro nmpeamera «Ajaredpay.

Anrebpa KaKk coziepKaTelIbHbI KOMIIOHEHT MAaTEMaTUYECKOro 00pa30BaHUsl B OCHOBHOM INIKOJIE HallejeHa Ha (GOPMHPOBAHUE

MaTeMaTU4YeCKOro ammapaTta Jyuisi pelieHus 3ajad U3 MaTEeMaTUKH, CMEKHBIX MPEIMETOB, OKPYXAIOIIEH pealbHOCTH. S3BIK
anreOpbl MOJYEPKUBACT 3HAUCHUE MATEMATUKU KaK s3bIKa JJI1 MOCTPOCHMS MATEeMaTUYECKUX MOJENEH, MPOIECCOB U SBJICHUMN
peanbHOro mupa. OQHOM W3 OCHOBHBIX 3a/lad M3YyYCHUS anreOpbl SIBISETCS PA3BUTHE aAJTOPUTMHUYECKOTO MBIIIJICHUS,
HEOOXOJMMOIr0, B YAaCTHOCTH, MJid YCBOCHHMS Kypca HH(DOpMATHKU; OBJIaJICHHUE HaBBIKAMHU JCAYKTHUBHBIX PacCCyk ICHUMU.
[IpeobpazoBanre CUMBOJIMYECKUX (POPM BHOCHUT CBOM crenupuyecKuil BKJIAJ B Pa3BUTHE BOOOpaKEHUs, CHOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOpYECTBY. Jpyroil BayxHOU 3afadeil u3yueHusl ajireOphl sIBISETCS MOJyYEHUE MKOJbHUKAMH KOHKPETHBIX
3HAHUM O (YHKIMAX KaK BaKHEWIEH MAaTeMaTHMYeCKOW MOJENM JJIi OMMCAHUS M MCCIENOBAaHUS Pa3HOOOPA3HBIX IMPOIIECCOB
(paBHOMEPHBIX, PABHOYCKOPEHHBIX, OSKCIOHECHIMAJIbHBIX, NEPUOJUYECKUX U Ap.), Ui (HOPMUPOBAHUS Y ydalIUXCA
IPEICTaBIICHUN O POJIM MAaTEeMAaTUKU B PA3BUTHH LIUBUIIM3AIIUN U KYJIbTYPHI.
DNEeMEHTHI JIOTUKU, KOMOWHATOPUKH, CTATUCTUKUA U TEOPUH BEPOSITHOCTEH CTAHOBSATCS 0053aT€bHBIM KOMIIOHEHTOM IIIKOJIBHOTO
o0pa3oBaHMsl, yCHJIMBAIOIIUM €T0 TMPHUKIATHOE U MPAKTUYECKOE 3HAYCHHE. DTOT MaTepuasl HEOOXOJIMM MPEXKIe BCEro, s
dbopmupoBanus (PyHKIIMOHATLHON TPAMOTHOCTH — YMEHHIM BOCIIPUHUMATH W aHAIU3UPOBATh MHGOPMAIIHUIO, TPE/ICTABICHHYIO B
pasnuYHBIX (QopMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHUX peaJbHBIX 3aBHUCHUMOCTEH, MPOU3BOJIUTH MPOCTEHIIHEC
BEPOSITHOCTHBIE pacueTbl. M3ydyeHne OCHOB KOMOWHATOPUKHU MO3BOJIUT Y4YallleMYCsl OCYIIECTBISITbH PACCMOTPEHHUE CIIy4acs,
nepedop U MOJCYET YKCIIa BAPUAHTOB, B TOM YHUCJIE B MPOCTEHIIINX MPUKIIATHBIX 3aa4ax.

[Ipu u3yueHun CTaTUCTUKU U TEOPUU BEPOSITHOCTEN 00OramiaroTcs mpe/iCTaBiIeHUusI O COBPEMEHHOUN KapTUHE MUpa U METoAaxX
ero wuccleaoBaHus, (popMupyeTcs TMOHMMAHUE POJM CTATUCTUKM KaK HCTOYHUKA COLUMAIIBHO 3HAYMMOW HHpOpMaluud U
3aKJIJIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

Onucanue MecTa y4e0HOro npeaMera «Ajaredpa» B yueOHOM IIaHE

B coorBerctBuM ¢ TpeboBaHusiMu DenepalibHOTO TOCYJIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa OCHOBHOIO OOIIETro
oOpazoBanus npeameT «Anredpa» uzydaercs ¢ 7-ro no 11-it kinace. CornacHo ¢genepanbHOMy 0a3UCHOMY y4eOHOMY ILUIaHy, Ha
u3ydeHue anreopsl B 9-m kiacce orBoautcst He MmeHee 102 yacoB, U3 pacdera 3 daca B Henento. Takum 00pa3oM, yueOHbBIN MIIaH
MOKY «Bsimaepeytuanckas COILy coaepxut B 9-oM kinacce 3 yaca B Heaento win 102 vaca rog.



JINYHOCTHBIE, MeTanpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThI
OCBOEHHMS COJIepPKaHus Kypca ajredpa 9 kiacca.

N3yuenune anreOpsl 1O JaHHOW MPOTpaMMe CIOCOOCTBYET (POPMHUPOBAHUIO y YUAIIUXCS JJUYHOCTHBIX, MeTaNpPeAMETHBIX H
NpeIMeTHbIX Pe3yJbTaTOB 00YUYEHUS, COOTBETCTBYIONUX TPeOOBaHMUIM (hemepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero 00pa3oBaHUs.

Jluunocmmnwie pe3yiomamaol:

1) BocnuTaHue POCCUHCKOM TPaX)TAHCKOM MJIEHTUYHOCTH, MaTpUOTH3Ma, YBakeHHMs K OTeuecTBy, OCO3HAaHHSA BKIJIaJla
OTEUYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArONIMXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K OOYYEHHIO U TTO3HAHUIO;

3) oco3HaHHBINM BHIOOP U MOCTPOCHUE NadbHEHIIEH MHANBUAYAILHON TPAeKTOPUU 00pa30BaHUs Ha 0a3e OPUEHTUPOBKH B MHPE
npodeccuit 1 mpodecCHOHATBHBIX MPEANOYTCHUNH ¢ YYETOM YCTOWYMBBIX MMO3HABATEIHHBIX WHTHPECOB, a TaK )K€ HAa OCBOBE
(bopMHUpPOBaHUS YBAKUTEIHHOTO OTHOIICHHS K TPYy, PA3BUTHE OIBITA YYaCTHUS B COIIMAIIBHO 3HAUNMOM TPY/IE;

4) ymMeHuEe KOHTPOJIMPOBATH MIPOLIECC U Pe3yIbTaT yUeOHOU U MAaTEMATUUYECKOU JIeSITENIbHOCTH;

5) KPUTUYHOCTH MBIILICHUS, THUIIUATUBA, HAXOITYMBOCTh, AKTUBHOCTh MIPU PEIICHUN MATEMAaTUUYECKUX 3a]1a4.

Memanpeomemmnule pe3ynomamal:

1) yMeHHEe caMOCTOSATENIBHO OMNpPEEATh 1eJIM CBOErO O0yYEeHHSs, CTaBUTh U (POopMyIupoBaTh JiJisi ceOsi HOBBIE 3ajlaun B yuéoe,
pa3BUBaTh MOTUBBI U HUHTEPECHI CBOEH MMO3HABATEIIBHON IESITENBHOCTH;

2) yMeHHE COOTHOCUTH CBOM JCHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTH KOHTPOJb CBOEH JESITEIbHOCTH B
npolecce JOCTHKEHUS pe3yibTaTa, ONPENENsITh CIOCOObI JCHCTBUS B paMKax MPEIJIOKEHHBIX YCIOBHM U TpeOOBaHMUIA,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUM U3MEHSIOLIECUCS CUTYallue;

3) YmMmenue ompenensTh MOHSTHS, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH AHAIOTHUM, KJIACCHU(MUIIUPOBATH, CAMOCTOSTEIHHO
BBIOMPATh OCHOBAHUS U KPUTEPHH JIJISl KIIaCCU(DUKAIUY;



4) yMeHHE YCTaHaBIMBaTh MPUYUHHO- CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKHE PACCYXACHUS, YMO3aKIIOUeHUS (
WHYKTUBHOE, I€IYKTUBHOE, IO aHAJIOTHUH) U J€JaTh BHIBO/IbI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) mepBOHayYaJIbHbIE MPEACTABICHUA O HAESIX U METOJaX MaTEeMaTUKU Kak 00 YHMBEpPCAJbHOM SI3bIKE HAYKU W TEXHUKH, O
CPEACTBE MOJEIMPOBAHNS SIBJIEHUN U IPOLIECCOB;

7) yMeHue BUJETh MAaTEMATHYECKYIO 3a/lauy B KOHTEKCTE MPOOJEMHOM CHUTyallud B JAPYrUX JUCHUIUIMHAX, B OKpPYKaromiein
KU3HU;

8) yMmMeHHEe HaxOJWTh B PA3JIUYHBIX HMCTOYHUKAX HHQPOpPMAIUIO, HEOOXOIUMYIO IS PElICHUS MaTeMaTUYeCKuX MpoosieM, U
NpeACTaBiATh €€ B TOHATHOM (opMmMe, NPUHUMATH pEIICHHWE Yy YCIOBUSAX HEMOJHOW WM U30BITOYHOW, TOYHOU WU
BEPOSITHOCTHOM MH(pOpMaIINK;

9) YMeHue moHMMaTh M MCMOJIH30BATH MAaTeMaTHYECKUE CPeACTBa HArisgHOCTH ( rpaduku, TaOIUIBI, CXEMbl M JAp.) A
WJUTIOCTPALMU, UHTEPIIPETALIUU, apIyMEHTAUU;

10) ymMeHMe BBIIBUTATH THIIOTE3bI TIPU PEUICHUH 33]1a4H, IOHUMATh HEOOXOJUMOCTh X MTPOBEPKH;

11) noHuMmMaHuE CYIIHOCTH aIrOPUTMHUUYECKUX MPEANUCAHUNA U YMEHHUE JIEMCTBOBATh B COOTBETCTBUHM C MPEITI0KEHHBIM
AJICOPUTMOM.

Ilpeomemmnuwie pe3yrovmamot:

1) oco3HaHue 3HaYEHUSI MATEMATUKU B TOBCEAHEBHOM KM3HU YEJIOBEKA;

2) mpeAcTaBleHHE O MaTeMaTHYEeCKOM Hayke Kak cdepe MaTeMaTH4YeCKOM NeATeTbHOCTH, 00 JTamax e€ pa3BUTHs, O e
3HAYUMOCTH IS PA3BUTHUS IUBUIIU3ALINH

3) pa3BuTHe yMeHHUE paboTaTh C y4eOHBIM MaTEMATUYECKUM TEKCTOM ( aHAJIM3UPOBATH U3BJIEKATh HEOOXOIUMYIO HH(POPMALIHUIO),
TOYHO M TPaMOTHO H3JaraTb CBOM MBICIM C IPUMEHEHHEM MaTEeMaTHYeCKOM TEPMHUHOJIOITMM M CHMBOJMKH, IPOBOAUTH
KJIaCCU(PHUKAIUIO, JIOTUYECKHE 00OCHOBAHUS;

4) BnasieHre 6a30BbIM MOHSITUWHBIM aIapaToM IO OCHOBHBIM pa3JieiaM COAEpKaHMS;

5) cuctemaTuyeckue 3HaHUS O (PYHKITUSAX U UX CBONCTBAX;

6) MNpaKkTHUYECKH 3HAYUMbIE MATEMaTUYECKHE YMEHHsS M HAaBBIKM, HMX [PUMEHEHHE K PEIICHUI0 MaTeMaTH4eCKHX U
HEMAaTEMaTUYECKUX 3a]a4, PEAIO0JIaratonee yMeHMs:



L BBIITOJIHATDH BBIYMCIICHUA C I[GﬁCTBHTGJIBHLIMPI qucCJIaMU,

o pemaTh TEKCTOBBIE 33/1a4U C IOMOLIBI0 YPABHEHUHN U CUCTEM YPAaBHEHU;

o UCIOJIb30BaTh aNreOpaueckuil S3bIK JJIs ONUCAHUS MPEAMETOB OKPY)KAIOIIEr0 MHUPA M CO3JIaHUSl COOTBETCTBYIOLUX
MaTeMaTUYECKUX MOJEIIEH;

o BBITOJIHSITH TOXK/IECTBEHHBIE TPE0OPa30BaHUs aNredpandecKux BhIPAKEHUM;.

o UCCIIEA0BATh JIMHEWHbIE (YHKLIHUU U CTPOUTDH UX TPa(UKHU.

IIpumepHbIe HOPMBbI OLIEHKH 3HAHWUI, YMEHNI U HABBIKOB 00yYaIOIIUXCH.

OueHKa RUCbMEHHBIX KOHMPOJIbHBIX PAOOM 00YHAIOWUXCA O MAMeMAamuKe.
Omeem ouenusaemcs OMMmMemKoil «5», eciu:

) paboTa BBINOJIHEHA TTOJIHOCTHIO;
) B JIOTUUECKHUX PACCYKJICHUSIX U OOOCHOBAHUH PEIICHUS HET MPOOEIIOB U OIITHUOOK;
° B PEIICHWH HET MaTeMaTHYECKHX OIIMOOK (BO3MOYKHA OJHA HETOYHOCTh, OIMKMCKA, KOTOpas HE SBIISCTCS CICACTBHUEM

HE3HAHUS WM HEMOHUMAaHUs y9eOHOT0 MaTepHana).
Ommemka «4» cmasumcsa_B CIENYyIOIMINX CIydasx:

o paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHHWS IIaroB pELICHUS HEIOCTaTOYHBI (€CITu yYMeHHE OOOCHOBHIBATH
paccy kJIeHUs HE ABJIUIOCH CIIENUATbHBIM 0OBEKTOM IPOBEPKH);
o JOMYLIEHBI OJ{HA OIIMOKA UM €CTh JIBa — TPU HEJIOUETA B BBIKJIAAKAX, PUCYHKAX, UepTexKax Uiu rpadukax (eciid 3TH BUJIbI

paboT He SABJISIIUCH CIEIUATBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» cmagumcs, eCiu:

o JOMyIIeHo Oojiee ONHOM OMMOKM WM Oojiee JBYX — TpeX HEJAOYETOB B BBIKJIAJKaX, YyepTekax WIU Tpaukax, HO
oOyyaroruiicst o01agaeT 00sS3aTeNbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOI TEME.

Ommemka «2» cmasumcs, eClu:



o JIOTTYTIIEHBI CYIIIECTBEHHBIE OMMUOKH, MTOKA3aBIINe, YTO 00YUYaIOMUNUCS He 001a/1aeT 0053aTeIbHBIMU YMEHUSMH 110 JAHHOU
TE€ME B IOJIHOWU MEPE.

Ommemka «1» cmasumcs, eciu:

o paboTa moKka3zaja IMOJHOE OTCYTCTBHE Yy OOYydYaromIerocs 00s3aTeNIbHBIX 3HAHUM M YMEHUM MO TPOBEpSEeMON TeMe WU
3HAYUTEIbHAS YacTh PaOOTHI BBITIOJIHEHA HE CAMOCTOSITECIIBHO.

Yyutenb MOXET MOBBICUTh OTMETKY 3a OpPUTHMHAJIbHBIA OTBET Ha BOIPOC WJIM OPUTHHAIBHOE PEIICHHE 3a7auM, KOTOphIE
CBUJIETEIHCTBYIOT O BHICOKOM MaT€MAaTHUYE€CKOM Pa3BUTHUH OOYUaloIIErocs; 3a pelleHue Oosee CIOXKHOM 3a/ladyu WM OTBET Ha
0oJiee CII0KHBIN BOMPOC, MPEIOKEHHBIE 00YUaIOIIEMYCs JOTIOTHUTEIBHO MOCIIE BHITIOJIHEHHS UM KaKUX-THO00 APYTHUX 3a/IaHU.

OueHnKa yCmHbIX 0mMeemos 00yuarouuxcs.
Omeem oueHusaemcs OMMemKoll «5», eCIA YICHUK:

o MOJIHO PACKpPbLI COJEPKAHUE MaTepuasa B 00beMe, IPeTyCMOTPEHHOM MTPOrpaMMoOil U Y4EOHHUKOM

o U3JIOKUJI MaTepuarl TIPaMOTHBIM S3BIKOM, TOYHO UCIOIB3Ys MAaTEMaTHUYECKyH0 TEPMUHOJIOTHI0 U CUMBOJIUKY, B
OIIPEICIICHHON JIOTUYECKOH ITOCIIEA0BATEIbHOCTH;

o IPaBUJILHO BBIMIOJIHUI PUCYHKH, YEPTEXKH, IPaQUKHU, COMYyTCTBYIOLINE OTBETY;

o [I0Ka3aJl YMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH NPUMEpPaMH, NPUMEHATbH €€ B HOBOM CHUTyallud IpH
BBIITOJTHEHUH MTPAKTUYECKOTO 3aJaHNs;

o IPOJEMOHCTPUPOBAT 3HAHUE TEOPUHM paHEe M3YyUYEHHBIX COMYTCTBYIOIIHUX TeM, CHOPMHUPOBAHHOCTH M YCTOMUHMBOCTH
UICIIO/Ib3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;

o OTBEYaJl CaMOCTOSTENIbHO, 0€3 HaBOSIIUX BOIPOCOB YUUTES;

o BO3MO’KHBI OJJHA — IB€ HETOYHOCTH IIPU OCBELIEHNE BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAAKAX, KOTOPBIE YYEHHUK JIETKO

HCITpaBUII ITOCJIC 3aMCUYAHUA YUUTCIIA

Omegem oyenugaemcsa ommemkou «4»,eCiau yIOBIETBOPSET B OCHOBHOM TpPeOOBaHUSAM Ha OLIEHKY «5», HO IPU 3TOM HUMEET
OJIH U3 HEJIOCTAaTKOB:

o B U3JI0’KEHUU JIOMYLIEHBI HEOOIbILINE IPOOEIbl, HE UCKA3UBILIEE MAaTEMATUYECKOE COACpKAHUE OTBETA,

o JOMYIIEHbl OJUH — JBAa HEJO0YETa IIPU OCBEIIEHUU OCHOBHOIO COAEP)KAHUSA OTBETA, HUCIIPABIICHHBIE IIOCIE 3aMEYaHUs
YUUTEIS;



L AOITYIICHBI omuoOKa uim OoJiee ABYX HCAOYCTOB IMIPHU OCBCIICHUN BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAJKAX, JICTKO
HCITPABJIICHHBIC ITOCJIC 3aMCYaHUA YUYUTCIIA.

Ommemka «3» cmaeumcs B ClIeayrommx ciydadax:
L4 HCIIOJIHO PACKPBITO COACPKAHUC MaTCpHala (COI[Gp)KaHI/IC HU3JI0KCHO q)parMeHTapHo, HC BCCria HOCJIC,ZIOB&TCHLHO), HO

MOKa3aHo 00Illee MOHUMAaHUE BONPOCa U MPOAEMOHCTPUPOBAHBI YMEHHUSI, TIOCTATOUHBIE ISl YCBOCHUS IPOrPAaMMHOTO MaTepHalia
(ompenenenbl « TpeOOBaHUAMEU K MaTEMAaTUYECKON MOATOTOBKE yUaIIUXCs» B HACTOAIIEH TPOrpaMMe MO0 MaTeMaTUKe);

L HMCIIMCH 3aTPYJAHCHUA UJIN OOITYIICHBI OIIMOKH B OIIPCACIICHHNHN MaTeMaTHUYECKOM TCPMHUHOJIOTHH, YCPTCIKAX, BbBIKJIaAKAX,
HCITIPAaBJIICHHBIC TTOCJIC HECCKOJIbBKMX HABOAAIINUX BOIIPOCOB YUUTCIIA

L4 YUYCHHUK HEC CIpaBUJICA C IMPHMCHCHUCM TCOPHUU B HOBOM CUTyallMu IIPpH BBIIIOJIHCHWH IMPAKTHYCCKOI'O0 3aJdHHA, HO
BBIITOJIHWUII 3aJaHUs 0053aTeJILHOTO YPOBH:A CIIOKHOCTH I10 I[aHHOﬁ TEMC,

L IMIpHu 10CTATOYHOM 3HAHUH TCOPCTHUUCCKOI'O MAaTCpHaia BBIABJIICHA HCAOCTATOYHAA C(bOpMHpOBaHHOCTB OCHOBHBIX YMGHI/Iﬁ
N HaBBIKOB.

Ommemka «2» cmagumcsa B CIEAYIONINX CIydasx

o HE PACKPBITO OCHOBHOE COJIEpKaHUE yUeOHOr0 MaTepHaa;
o 0oOHapy’KEeHO HEe3HAHHE YUYCHUKOM OOJbIIeH Wi HanboJiee BaXKHOM 4acTH y4eOHOro MaTepuana;
o JOTYIIEHBl OMIMOKK B OMNpENEICHUU TOHSITHM, NMPU HUCMOJIb30BAHUM MATEMAaTUYECKONW TEPMHHOJOTHUU, B PHUCYHKAaX,

UCPTCIKAX UIIU Fpa(bI/IKaX, B BBIKJIAZIKAX, KOTOPBIC HC UCIIPABJICHLI IIOCJIC HCCKOJBbKUX HABOAAMINX BOIIPOCOB YUHTCILA.

Ommemka «1» cmaseumcs, ecnu:
° YUYEHUK OOHApPYX UJI MOJTHOE HE3HAHWE M HEMOHMMaHUE M3y4aeMOTo yuyeOHOTo maTepuaia WiId HE CMOI OTBETUTh HU HaA
OJINH U3 MOCTaBJICHHBIX BOIPOCOB MO U3YYEHHOMY MaTepuaiy.

Oowan knaccuguxkayua owuoox.
[Ipu orieHke 3HaHWHN, YMEHUN U HaBBIKOB yYaIIUXCs CJIEAYeT YUYUTHIBATh BCE OMUOKU (TpyObIe U HETPYOBbIC) U HETOUET



Conepskanue y4eOHOr0 MaTepuasa Kypca ajareopnl 9 kiaacca.

1. Hepasencmea.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. [loWwIeHHOE CIIO)KEHHE W YMHOXECHHE YHUCIIOBBIX HEPABEHCTB. JIMHEWHBIE
HEPABEHCTBA C OJIHOM NEPEMEHHOU U UX CUCTEMBI.

OcHoéHasi yeib — O3HAKOMHTH YUalllUXCs ¢ TPUMEHEHHUE: HEPABEHCTB JJIsSI OLICHKW 3HAYCHUH BBIpaXXKCHUH, BHIPAOOTAThH
YMEHHUE peliaTh JUHEHUHbIE HEPABEHCTBA C OJHOM MEPEMEHHOU U UX cUcTeMbl. CBOMCTBA YHCIIOBBIX HEPABEHCTB COCTABIISIIOT TY
0a3y, Ha KOTOpPOM OCHOBAHO PEIICHHE JMHEHHBIX HEPABEHCTB C OJHOW MEepeMEHHOW. Teopembl O MOWIEHHOM CIIOKCHUH U
YMHOXCHUH HEPABEHCTB, HAXOAUTh MPUMEHECHWE NPHU BBINOJHEHUU MNPOCTEUIINX YIPAKHEHUN HA OILEHKY BBIPAXKEHUM IO
METOAy TIpaHuIll. BBOASITCSA MOHATHS aOCOMIOTHOW IOTPEIIHOCTH W TOYHOCTH IMPUOIUKEHUS, OTHOCHUTEIHLHON IOTPEITHOCTH.
YMeHus: npoBOAUTH JEIYKTUBHBIE PACCYXKIACHUS MOIYUYAKOT PA3BUTHE KAK MPU JOKA3ATENbCTBAX YKAa3aHHBIX TEOPEM, TAK U IIPU
BBITIOJIHEHUY YIIPAXKHEHUN HA JOKA3aTEJIbCTBA HEPABEHCTB.

B cB43U ¢ penieHreM JTMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAETCS MOHATHE O YMCIIOBBIX MPOMEXKYTKAX, BBOASATCS
COOTBETCTBYIOIIME Ha3BaHUSI M OO0O03HA4YCHUs. PacCMOTpEHHIO CHUCTEM HEPaBEHCTB OJHOM MEPEMEHHOM MpeIIecTBYET
03HAKOMJICHUE yYaIlIUXCsl C MOHATUSAMU MEPeCeYCHUsI U 00bEAMHEHUSI MHOXKECTB.

IIpu pemieHnn HEPaBEHCTB UCTIOJIB3YIOTCS CBOMCTBA PAaBHOCWIIBHBIX HEPABEHCTB, KOTOPBIE PA3bSICHSIOTCS HA KOHKPETHBIX
npumepax. Ocoboe BHHMaHUE CIEAyeT YISIuTh OTpabOTKe YMEHHUs peliaT MNpOCTEeHINEe HEepaBEeHCTBA BHUAa ax>b, ax<b,
OCTaHOBUBIIKCH CIIEIUAIBHO Ha ciay4dae, korja a <(.

B sTol TeMe paccMaTpUBAETCA TAKKE PEIICHUE CUCTEM JABYX JIMHEMHBIX HEPABECHCTB C OJHOW MEPEMEHHOM, B YaCTHOCTH
TaKHX, KOTOPHIC 3aIIMCAHBI B BUJIE JBOMHBIX HEPABCHCTB.

2. Keaopamuunasn pynkyus.
Oynkmus. CroiicTBa pyHkiuit. KBaapatHerii TpexwieH. PaznoskeHrne KBaapaTHOTO TpexuieHa Ha MHOXUTENH. DyHKIuS y
= ax? + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas GyHKIUS.
OcHoenass yenb — pacCHIUPUTH CBEJICHUS O CBOWMCTBAX (PYHKIIMA, O3HAKOMHTH YUYAIIMXCS CO CBOMCTBAMH U TpapUKOM
KBaIpaTUYHON PYHKIUU. I
B nauane tembl cucteMaTu3upyroTca cBeAeHUs O (yHKUMsX. [IOBTOPSIOTCS OCHOBHBIE MOHATHS: (DYHKIUS, apryMEHT,
oOnacte omnpeneneHuss (GyHKUMH, rpaguk. JlaroTcs MOHATHS O BO3pacTaHUM U yObIBaHUU byHKIMH, MIPOMEKYTKAX



3HAKOTIOCTOSIHCTBA. Tem cambIM co3gaeTcs 0asza Juisi yCBOSHUSI CBOMCTB KBaJIpPAaTHUYHON M CTEMEHHON (YHKIIMIA, a TakKe IS
JallbHENIIero yriryoaeHus: (yHKIIMOHATbHBIX MPEACTABICHUN MPU U3yUYEHUH Kypca alnreOpbl U Havyall aHaJIn3a.

[ToAroTOBUTENBHBIM IIarOM K U3yYEHHIO CBOWCTB KBaAPATUUHON QYHKIMHN SBISETCS TaKXKE€ pPACCMOTPEHHE BOIMpOCa O
KBaJIpaTHOM TPEXWIEHE U €r0 KOPHSX, BBIICJICHUU KBaJparTa JBYWICHA M3 KBaAPAaTHOIO TPEXUJIEHA, PA3JIOKEHUU KBAJAPATHOIO
TpeXuJeHa Ha MHOXHUTEIH.

N3yuyeHne KBaApaTUIHON QYHKI[MH HAYMHACTCS C PACCMOTPEeHUsT (DYHKIIMU y = ax?, ee CBOHCTB U 0COOCHHOCTEH rpaduka,
a TaKk)Ke IPYTUX YaCTHBIX BHIOB KBaJAPaTUUHOU QYHKIUU — QYHKIMHA y = ax?> + b, y = a (X - m)?. DTU CBECHUS UCTIONB3YIOTCS
MPU U3YYCHUU CBOMCTB KBaPAaTHUHON (YHKIIUK 001Iero Buaa. BaxkHo, 4TOObI yJaruecs MOHsUH, 4TO rpaduk QyHKIMHA y = ax?
+ bx + ¢ MOkeT OBITh MONTyueH U3 rpaduka QYHKIMHA y = ax’ ¢ TOMOIIIBIO JBYX MapajlIe/IbHBIX MEpPeHOCOB. [IpueMbl moCTpoeHHUs
rpaduka GyHKIMU y = ax? + bx + ¢ 0TpabaThIBalOTCs HA KOHKPETHBIX HpuMepax. [Ipu 3ToM 0c000e BHUMAHHUE CIIEAYeT yICIUTh
(OpMUPOBAHHUIO Y yYalllUXCsl YMEHMs yKa3blBaTb KOOPAMHATHI BEPIIMHBI NIapaboJibl, €€ OCb CUMMETPHUH, HAlpaBICHUE BETBEH
napadoJIbI.

[Tpu n3ydyeHuH 3TOM TEMbI JalbHEWIEe pa3BUTHE IMOJIy4aeT YMEHUE HAaXOAUTh M0 rpauKy MPOMEKYTKH BO3pAacTaHUs U
yObIBaHMS (PYHKITUH, & TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIUS COXpaHSIET 3HAK.

VYyamuecs: 3HAKOMATCS CO CBOMCTBAMU CTEMEHHOW (QYHKIMH y = X" IPU YETHOM M HEYETHOM HaTypajbHOM IOKa3aTese II.
BBoaurcsa nonatue KopHs n-i creneHd. OHM MOJYy4YarOT MPEICTABICHWE O HAXOXKICHUU 3HAYEHHH KOPHS C IOMOILBIO
KaJIbKYJISITOpa, IPUYEM BBIPAOOTKA COOTBETCTBYIOIIMX YMEHHUI HE TpeOyeTcs.

3. Hepaeencmea c 00H0Il nepemeHnHO

Lensie ypaBHeHus. J[poOHble panMoHaidbHble ypaBHEHUs. HepaBeHCTBa BTOpOW CTENEHU C OJHOUM mepeMeHHOM. Meton
MHTEPBAJIOB.

OcHosHas yenb — CUCTEMATU3UPOBATH U O0OOIIUTH CBEICHHS O PEUICHUU LEIbIX U JPOOHBIX PallMOHAJIBHBIX YPABHEHUI C
OJIHOM TIepeMeHHOH, C(HOPMUPOBATH YMEHHE pelllaTh HepaBeHCTBa Buaa ax> + bx + ¢ >0 wim ax? + bx + ¢ <0, rae a # 0.

B sroii Teme 3aBeplaeTcs M3yYCHHME PAllMOHAJIBHBIX YPAaBHEHUM C OJHOM NEPEMEHHOM. B CBsA3M C 3TUM HPOBOAUTCA
HEKOTOpoe 00001IeHne U yriayOieHue cBeeHnid 00 ypaBHEHUsAX. BBOJASTCS MOHATHUS IEIOr0 PallMOHAIBHOTO YPaBHEHUS U €ro
CTENEHU. YUallluecs 3HaKOMATCS C PELICHUEM YPAaBHEHUM TPEThEW CTEIIEHU M YETBEPTOU CTEIEHU C ITOMOIIBIO Pa3JIOKEHUs Ha
MHOXXUTEIN U BBEICHHs BCIIOMOTIaTEIbHOM IEPEMEHHOW. MeTon pelleHHs ypaBHEHHW MYTEM BBEACHHUS BCIOMOTIATENIbHBIX
NEepEeMEHHBIX Oy/IeT HIMPOKO MCIOIB30BaThCS B AAJIbHEHIIIEM MPU PEIICHUH TPUTOHOMETPUUECKHX, JOrapu(PMUUECKUX U IPYTHX
BHJIOB YPaBHECHUM.



Pacmmpsitorcss cBelleHUS O pEIIeHUH APOOHBIX palMOHANIbHBIX YPAaBHEHMH. Ydalluecss 3HAKOMSTCS C HEKOTOPBIMHU
CIEHHAIBHBIMU IPUEMAMHU PELICHUS TAKUX YPABHEHUM.

dopMupoBaHUEe YMEHHI pelaTh HepaBeHCTBA BUaa ax> + bx + + ¢ > 0 wiun ax? + bx + ¢<O, rae a # 0, OCyIIECTBIsACTCS C
OTIOPOH Ha cBelleHus O rpaduke KBaApaTUIHON QYHKIUH.

VYyamuecss 3HaKOMATCA € METOJOM HMHTEPBAIOB, C TMOMOUIBIO KOTOPOIO PEIIAIOTCS HECIOKHBIE palMOHAIBHbBIE
HEPaBEHCTBA.

4. Hepagencmea c 06ymsa nepemeHHblMuU
VYpaBHeHue ¢ AByMsl nepeMeHHbIMH U ero rpaduk. Cucrembl ypaBHEHUU BTOpOil creneHu. Pemienue 3amau c

IIOMOIIIBIO CUCTEM YPaBHEHUN BTOPOM cTeneHu. HepaBeHcTBa ¢ AByMS IEPEMEHHBIMU U UX CUCTEMBI.

Ocnognas yenvo — BbIPA0OTaTh YMEHUE PElIaTh NPOCTENIINE CUCTEMBI, COJIEPKALIIE YPAaBHEHUE BTOPOU CTEIIEHU C ABYMSI
IIEPEMEHHBIMU, U TEKCTOBBIE 331441 C IIOMOIIBIO COCTABICHUS TAKUX CUCTEM.

B nanHOW Teme 3aBeplIaeTcs M3yYEHHE CUCTEM YpPaBHEHUU € JByMs NepeMeHHbIMH. OCHOBHOE BHUMAHHE YJIEISAETCS
CHUCTEMaM, B KOTOPBIX OJIHO U3 YPAaBHEHHM NIEPBOU CTEIICHH, a APYTrO€ BTOPOU.

M3BecTHBIN ydamuMcs crnoco0 MOJACTAaHOBKM HAXOAMT 3/1€Ch JalbHEIIee MPUMEHEHNE U MO3BOJIAET CBOAUTH PELICHUE
TaKUX CUCTEM K PELICHMIO KBaIPaTHOTO YPABHEHMS.

O3HaKOMJICHHE y4YalIUXCsi ¢ MPUMEpaMHU CHCTEM ypaBHEHUU C JABYMsS MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUS BTOPOM
CTEICHH, TOJPKHO OCYIIECTBIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYMBATHCS MMPOCTEUIIMMHA IIPUMEPAMH.

[IpuBnedyeHre HM3BECTHBIX YYallMMcsi TrpaUKOB IMO3BOJSET MPUBECTH MNPUMEPHI TpaUUYECKOro PpELIEHUsS CHUCTEM
ypaBHeHU#. C moMouIpto rpaduuecKuX NpeCTaBICHUN MOXKHO HATJIAIHO MOKA3aTh yYalIUMCS, YTO CUCTEMBbI ABYX YPaBHEHUM C
JIBYMs IIEPEMEHHBIMU: BTOPOU CTENIEHU MOT'YT UMETh OJIHO, J1BA, TPH, YETHIPE PEIICHUS WIN HE UMETh PELLICHUM.

Pa3paboTanHblii MaTeMaTHYECKUW amnmapar MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KJIACC COJAEPKATEIbHBIX TEKCTOBBIX
3a/1a4, peuIaeMbIX C IIOMOIIBIO CUCTEM YPaBHEHUM.

N3ydeHne TeMbl 3aBEpIIACTCS BBEACHUEM IOHATUN HEPABEHCTBA ABYMs IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C JIBYMs
nepeMeHHbIMH. CBeleHusi 0 Tpadukax ypaBHEHMM C JByMs NEPEMEHHBIMM HCHOJB3YIOTCS NPU WIUIOCTPALUUA MHOXKECTB
peLIEHNI HEKOTOPBIX IIPOCTEUINX HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.



5. Dnemenmul npuxknaonoil mamemamuKu.

Marematudeckoe wmojaenupoBanue. IlporentHeie pacuerbl. [lpubmkeHHble BbIYMcieHUsA. OCHOBHBIC TIpaBHia
KoMOuHATOpUKH. OTHOCUTENIbHAS YAaCTOTa W BEPOATHOCThH CIydalHOTo coObITHs. Kiaccmueckoe ompesneneHue BEpOSTHOCTH.
HauanbHbIe CBeICHUS O CTAaTUCTHKE.

OcHosHas yeib — O3HAKOMUTH YYAIIUXCS C TMOHSATHUSMH TIEPECTAHOBKH, Pa3MEIICHUS, COYCTaHUSI M COOTBETCTBYIOIIMMHU
dbopMyramu IS TOACYETa UX YHCIIA; BBECTH IMOHATHS OTHOCUTEIILHON YacTOTHI i BEPOSTHOCTH CIIYIAHHOTO COOBITHSI.

N3yueHnne TeMbl HAQUMHACTCS C PEIICHUS 3a7a4, B KOTOPBIX TPEOYETCs] COCTABUThH T€ WM WHBIC KOMOWHAIIMH DJIEMEHTOB U
MOJICYUTATh UX YUCIIO. Pa3bscHAETCS KOMOMHATOPHOE MPABHUIIO YMHOKEHHSI, KOTOPOE MCIOJB3YeTCs B JATbHEHIIIEM TIPH BBIBOJIC
dbopMy IS TOJCYETa YKCIIa MEPEeCTaHOBOK, pa3MEIIeHWH W codeTaHuid. [IpyM M3ydeHHWHM NaHHOTO Marepuajga HeoOXOJIHMO
oOpaTUTh BHUMAHHE YYalIUXCS HA pa3dudue IOHATUH «Pa3MEIICHHE» W «COYETaHHe», CHOPMHPOBATH y HUX YMCHHE
OTpeJIeNATh, O KAKOM BUC KOMOMHAIMI HIET PeYb B 3aj1a4e.

B nanHOW TeMe ywamiuecs 3HAKOMATCS C HadaldbHBIMU CBCACHHSAMHU W3 TEOPHUH BEPOSATHOCTCH. BBoauTcs mMOHSATHE
«cIy4aiiHOe COOBITHE», «OTHOCUTENIbHAS YacTOTa», «BEPOATHOCTh CIyYalHOTO COOBITHS». PaccMaTpuBaroTCs CTaTUCTHYECKUN U
KJIACCHYECKUM TTOIXObI K OTIPEICIICHUIO BEPOSTHOCTH CIIy4aliHOTO COOBITHSA. BaxkHO 00paTUTh BHUMaHWE yUYalllUXCs Ha TO, YTO
KJIACCHYECKOE OIpEICICHHE BEPOSTHOCTH MOXKHO IPUMEHSTH TOJIBKO K TaKMM MOJCIISIM PEAIbHBIX COOBITHM, B KOTOPHIX BCE
WCXOJIBI SBJISIIOTCS] PABHOBO3MOKHBIMH.

6. Hucnoewvle nocredosamenbHocmu.

YucnoBeie MOcCiaeA0BaTEILHOCTU. ApudMeTHdecKass U TreoMeTpudeckast nporpeccur. @opmysbl N-TOYIEHA U CYMMBbI
NEPBBIX N YIEHOB Mporpeccur. beckoHeuHo yObIBaroIasi reoOMeTpuuecKas nporpeccus.

Ocnoénasi yenb — JaTh TIOHATUS 00 apuPMETHYEeCKOM U TEOMETPUYECKOM MPOrpeccCHsX KaK UHCIOBBIX
MOCJIEI0BATEILHOCTSX 0CO00TO BHIA.

[Ipy w3yyeHUM TEMbl BBOJIWUTCS IIOHATHUE TIOCIIEIOBATEIIBHOCTH, PAa3bACHAETCA CMBICH TEPMUHA «N-H  YJIEH
MOCIIEIOBATEILHOCTH», BbIpa0ATHIBAETCS yMEHUE UCIOJIb30BaTh HWHACKCHOE OOO3HAaueHHWe. OTU CBEACHHUS  HOCST
BCIIOMOTATEbHBIN XapakTep U UCHOIB3YIOTCS ISl U3YUYEHUS apu(PMETUIECKON U T€OMETPUUECKOM MPOTPECCuid.

PaGota ¢ gopmymnamu n-ro wieHa ¥ CyMMBI NIEPBBIX T'a YJICHOB MPOTPECCHU, TOMUMO CBOETO OCHOBHOT'O Ha3HAYCHUS,
MO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCA K BBIYUCICHHSIM, TOXKJIECTBEHHBIM MPeoOpa3OBaHMIM, PEIICHUIO YpaBHEHH,
HEPABEHCTB, CUCTEM.



PaccmatpuBaroTcsi XapaKTepUCTUUYECKUE CBOMCTBa apu(METUYECKOW M TECOMETPUYECKOM  MPOTrpeccHuid,  4YTO
MIO3BOJISIET PACIIMPUTH KPYT MPEIIaraeMpIX 3a1ad.

7. Anzedpa 6 ucmopuueckom pazeumuu

3apoxaeHre anreOpbl, KHUTa O BOCCTAHOBJICHHMM U MPOTHUBOINOCTaBlIeHMM Myxammena anb-Xopeamu. HMcropus
dbopMHUpOBaHUS MAaTEMATHUECKOTO sI3bIKa. MicTopus pa3BUTHS TOHATHS (QYHKIIUU.

JL.®. Maraunkuii. I1.JI. Yeosmes. H.W. Jlo6aueBckuii. B.S. bynskosckuii. A.H. KomMoropos. ®. Buer. I1. ®depma. P.
Hekapt. H. Tapranesa. . Kapnano. H. A6ens. b. [1ackans. JI. [Tuzanckuii. K. ["ayce.

8. Iloemopenue (umozogoe)
OcHoenas yenw. I10BTOpUTH, 3aKpenuTh U 0000mUTH OCHOBHBIE 3Y H, momydyeHHbIe B 9 Kiacce.

Onucanue y4e0HO-METOAUYECKOT0 M MATEPHATBHO-TEXHHMUYECKOro odecrnevyeHusi 00pa3oBaTeibHOr0 mpouecca 1o
npeaMery «AJredpa»

Y4eOHO-MeTOAMYECKOE O0ecriedyeHue

1. Ilpozpammmnsie 0oKymenmuwi:

[IpumepHbie mporpaMMbl OCHOBHOTrO o0Omiero  oOpasoBanusi. MatemaTtuka. (CtaHmapTel BTOpPOrOo TMOKOJEHHUsA) — M.:
ITpoceemienue, 2010

2. Yuebnuku u yueono-memoouueckasn iumepamypa:

[Tporpammel. Maremaruka. 5-9 knaccsl A.I'.Mep3znsk,B.b.ITonorckuit, M.C. Sxup, E.B.bymko — 2-e u3n., nopaboranHoe. - M.:
Benrtana-I"pad, 2013

VYuebnuk Anredpa. 9 knacc A.I'.Mep3nsik,B.b.Ilononckuit, M.C.AAkup, — M.: Benrtana-I'pad, 2019

Junaktudeckuit Mmatepuan Anreopa. 9 kinacc A.I'.Mep3ansk,B.b.ITononckuit, M.C. Axup, — M.: Benrana-I'pad, 2019



Meroanueckoe nocodue Anredpa. 9 kinacc A.I'.Mepansak,B.b.ITononckuit, M.C Sxup, E.B.byniko - M.: Benrana-I'pad, 2019
3. Mamepuanvno mexnuueckoe odecneuenue

Paznarounslii iMaaKTUYECKUN MaTEpUal

Tectsl

Tematuueckue TaOIUIIbI

KomnbroTep, UHTEpaKTUBHAS JOCKA

4. Humepnem-pecypcol

1. www. edu - "Poccuiickoe obpazoanue" denepaibHbINA MOPTAIL.
2. www.school.edu - "Poccwuiickuii 001meodpazoBaTenbHbIi mopTan'.
3. www.school-collection.edu.ru/ Equnas xomekius iudpoBeix 00pa3oBaTeIbHBIX PECYPCOB

JlokyMeHTaIusl, paGoyue MaTepUaIbl VIS YUYUTEJIs MATEMATHKH

4. www.it-n.ru" CeTbh TBOpUYECKHUX yuHTeJseii'"

5. www .festival.l1september.ru ®dectuBanp nemarornueckux uaek "OTKPBHITHIN ypoK"
6. www .nsportal— connanbHas ceTb paOOTHUKOB 00pa30BaHuUs
7.https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna

Dopmubl opeanuzayuu y4eoHo20 npoyecca:
Texnonornu: nuddepeHurpoBannoe odyueHmne, ooydenue ¢ npuMenenuem onopusix cxem, UKT.
®opMbl IPOBEACHUS 3aHATHI: JIEKIIMH, KOMOMHUPOBAHHBIE YPOKH, IPAKTUKYMbI, IOBTOPUTEIbHO-0000IIAI0IINE YPOKH.

OOyueHre HeceT AesiTeJIbHOCTHbIA XapakTep, akKIEHT JellaeTcd Ha OOydeHHE 4epe3 NPAKTUKY, MPOJYKTUBHYIO paldoTy
yYalllMXCsl B MaJIbIX TpyMMax, UCIOJIb30BAHUE MEXIPEIMETHBIX CBSI3€H, pa3BUTHE CAMOCTOSITEIBHOCTU YYAIUXCA U JIMYHOU
OTBETCTBEHHOCTH 3a NPUHATHE peIIeHU. ByayT co3naHbl ycioBHsS Ui camMoOpeaau3allid IIKOJIbHUKOB: ydYacTHE B
COPEBHOBAHMSX, IMPE3CHTALUAX, CEMUHApaX, KOHKypcaxX, OJMMIHNAaAaX, 4YTO JOJIKHO CIOCOOCTBOBATh AKTHUBHU3AIUU UX
CaMOCTOATENLHON JESTENbHOCTH, PA3BUTHIO KPEATUBHOCTU U (POPMUPOBAHUIO (DYHKIIMOHATBHONW TPaMOTHOCTH — YMEHHUU
BOCIIPUHUMATh ¥ aHAIU3UPOBATh MHPOPMAIIUIO, PEJICTABICHHYIO B Pa3IMYHbBIX (popMax.


http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.it-n.ru/
http://festival.1september.ru/

Pa3HoypoBHeBOe 00yuyeHHeE [TO3BOJUT KKIOMY YYCHUKY TPHOOPECTH TMPEIMETHYIO KOMIIETEHTHOCTh, JOCTHYb
COOTBETCTBYIOIIETO YPOBHS IJIAHUPYEMBIX PE3yJbTaTOB, Pa3BUTh KOMMYHUKATUBHBIC CIOCOOHOCTH, OBJIAJIETh HaBBIKAMU
KOJUIEKTUBHOM JAESTEIbHOCTH, HAYYUTHCA pab0OTaTh CAMOCTOSATENIBHO C YUYEOHBIM MaTEPUATIOM.

®opmbl 1 MeTOABI KOHTPOJIsA 3YH: camocTosATenbHble pabOThl, TECThI, KOHTPOJBHBIE Ppa0OTHI

Temarudyeckuii miIan

Copnepxanue KonnuecTBo yacos
HepaBenctBa 20
KBanpatuunas ¢pyHKIus 38
DneMeHTbl IPUMEPHON MaTEMaTUKU 20
YucnoBble OCIEN0BATENBHOCTH 17
[ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaia 7







