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MNOSICHUTEJBHASA 3AIINCKA
PabGouass mnporpamma OCHOBHOTO o0OmIero oOpa3oBaHusi MO anredpe
COCTaBJIEHbl Ha oOcHOBe DyHIaMEHTAJIBHOTO SApa COAECp)KaHUS OOIIEero
oOpazoBanust U  TpeGoBaHuii K  pe3yapbTaTaM  OCBOCHHMS  OCHOBHOM
o0111e00pa30BaTeIbHOM  MPOTpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHU,
npenacraBieHHbIX B DenepaibHOM TOCY1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
obmero oopazoBanus 1 YMK Anre6pa. 7-9 kmaccel. aBTopoB.-cocaButeneit. U.U.
3y6apeBa, A.I', MopakoBuya. B Hell Takke y4YUTBHIBAIOTCS OCHOBHBIE HIEH U
nosioxkeHust [IporpamMmpl pa3BuThs ¥ (HOPMUPOBAHUS YHUBEPCATBHBIX yUeOHBIX
JEUCTBUH IS OCHOBHOTO 00111eT0 00pa3oBaHus.
HOPMATHUBHO-ITPABOBBIE JOKYMEHTHI,
OBECIHHEUNBAIOIIUE PEAJIN3AIUIO ITPOI'PAMMBbI
Pazpaborano B coorBeTcTBUM €O CT. 2, cT.12 1.7, c1.28¢ mm. 3,6,7 3akoHa
P® Ne 273 «O06 obpazoBanuu B Poccuiickoii @enepannn» ot 29 aexabps 2012
roga, c¢ IlopaakoM opraHM3aMu M OCYULIECTBIECHHUS OOpa30BaTEIbHOU
NESTENIbHOCTA [0  OCHOBHBIM  00II€0Opa3oBaTE€NbHBIM  IPOrpaMMaM  —
oOpa3oBaTe/ibHBIM MpPOrpaMMaM OCHOBHOTO OOIIEro H CPEeAHEero oOIIero
oOpazoBanusi (mpuka3 MuHuCTepcTBa oOOpazoBaHus u Hayku Poccum oT
30.08.2013r.  Nel015), TpeOGoBanusmu  (eaepalibHBIX  TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHAAPTOB  OCHOBHOIO 00IIero o0pa3oBaHus (MpPUKa3bl
MunucrepctBa obpazoBanusi u Hayku P® ot 06.10.2009r. Ne373, ot 17.12.2010
Nel1897), npumepHbiMu  yuyeOHbIMH TIporpammamu, Y MK Anre6pa. 7-9 knaccel
aBT.-cocT. .. 3ybapera, A.I', Mopakosuy. M.: Muemo3una, ¥Ycraom MAOY
I'mmuazust Ne3, OcHoBHOM 00pa3oBaTeIBbHOM MPOrPaMMON OCHOBHOT'O OOIIEro

obpazoBanust MAOY I'umuazust Ne3.

Co3HatenbHOE OBJAJICHHE YYAIlUMHCS CHUCTEMOM anreOpanyeckux 3HAHUU U
yMEHUN HEOoOXO0JAMMO B TOBCEJHEBHOM JKM3HU IS H3YUYEHUS CMEXKHBIX
JTUCLMIUIMH U TIPOJIOJKEHUsT 00pa30BaHusl.

[IpakTHyeckas 3HAYMMOCTH IMIKOJBHOTO Kypca anre0psl 00yCI0BIEHA TEM, YTO



e€ 00BEKTOM SIBJISIOTCS KOJIMYECTBEHHBIC OTHOIIEHUS JIEHUCTBUTEIBHOTO MHUPA.
Marematuueckass TOATOTOBKAa HeOOXoawMma JJisi TMOHUMAaHUS MPHUHIUIIOB
YCTPOMCTBA M MCIOJB30BaHUSI COBPEMEHHON TEXHHUKH, BOCHPHUATHS HAYYHBIX U
TEXHUYECKUX TOHATHM W ujaeu. MaremaThka SBISIETCS A3bIKOM HAyKu U
TexHUKUA. C €€ MOMOIIbI0 MOJACIUPYIOTCS U M3Y4daloTCA SIBJICHHUS U MPOLIECCHI,

MMPpOUCXOAAINC B IIPUPOJIC.

Hean o0yuenns ajaredpe B 7-9 kinaccax onpeeaeHbl CleayoimuM o0pa3om:

® OBJIQJICHHE CHUCTEMOW MAaTEMAaTHYCCKUX 3HAHWN M yMEHUH, HEOOXOMUMBIX IS
IPUMEHECHHS B MIPAKTHYECKON ACATEILHOCTH, U3YUEHUSI CMEKHBIX TUCIMILINH,
MPOIOJIKEHUS 00pa30BaHUS;

® UHTCIUICKTyaJIbHOE  pa3BUTHE,  (POpMHUpOBAHME  KAdyeCTB  JIMYHOCTH,
HEOOXOUMBIX YEJIOBEKY JIJIsl TIOJIHOIICHHOM JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTeMaTHUYECKOM AEATEIHHOCTU: SCHOCTH U TOYHOCTHU MBICIIH,
KPUTUYHOCTH MBIIIJICHUS, WHTYMIIUH, JIOTUYECKOTO MBIIUICHHUS, 3JIEMEHTOB
AJITOPUTMHUYECKOMN KYJIBTYPBHI, MIPOCTPAHCTBEHHBIX peCTaBICHUM,
CIIOCOOHOCTH K MIPEOIOJICHUIO TPYIHOCTEH;

e (opMupoBaHue TMpeACTaBICHUN 00 UAEAX U METOoJaX MaTEeMaTHKU Kak
YHUBEPCAJIBHOTO S3bIKa HAYKH M TEXHHUKH, CPEJCTBA MOJCIMPOBAHMS SBICHHUMA
Y TIPOIIECCOB;

® BOCIUTAaHWEC KYyJIbTYPhl JIMYHOCTH, OTHOIIEHHWE K MaTeMaTHKE KaK K YacTH
0011IeueIOBeYeCKO KYyJIBTYPhI, HIparoIieii 0coOyl poyib B 0OIIECTBEHHOM

pa3BUTHM.

B xome oOyuenuss anrebpe 1O JaHHOW WIpOorpaMMe C HCIOJIb30BaHUEM
y4eOHHKAa M METOJUYECKOTO MOCOOUS ISl YUYUTENs, pPelaloTcs CIeAYyrOIIHne
3agaum:
® Da3BUTHE BBIYUCIUTEIBHBIX H (HOPMAIBHO-OTICPATUBHBIX aNTeOpandecKuX

YMCHI/II\/’I A0 YPOBHA, MMO3BOJIAIOIICTO YBEPCHHO HMCIIOJIB30BATh UX IIPHU PCIICHUU



3aJlady  MaTeMaTUKH M CMEXHBIX TMpeaMeToB ((pu3uka, XWUMHS, OCHOBBI

MH()OPMATUKH U BBIYUCIUTEILHON TEXHUKH U JIP.);
® YCBOCHHE anmnapara ypaBHEHHWM K HEPABEHCTB KAaK OCHOBHOIO CpEIICTBa

MaTeMaTH4ECKOr0 MOJIEIMPOBAHUS IPUKJIAIHBIX 3a/1a4;

e ocyuiecTBiIeHUE (YHKIIMOHATIBLHOM MOATOTOBKH YUAIIUXCS;
® OBJIQJICHUEC KOHKPETHBIMU 3HAHUSMH HEOOXOJIUMBIMHU JJisI TPUMEHECHHUS B

IPAKTUYECKOMN AEATEIBbHOCTH;
® BLHISIBJICHHE W PA3BUTHE MATEMAaTHUYECKHX CIIOCOOHOCTEH, MHTEIIEKTYalIbHOTO

Pa3BUTHUS YUYCHHKA.

Anrebpa sBisSieTCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA
obOecrieunBaeT U3y4eHUE IPYyTrUX JUCIUIUIMH. B mepByio oduepeap 3TO OTHOCUTCS
K MpeIMeTaM €CTECTBEHHO-HAyYHOTO LMKJIA, B YACTHOCTU K (pusuke. PazButue
JIOTUYECKOTO MBIIUICHUS] y4YalluXxcsd Npu oOydeHuu anredpe CcrnocoOCTByeT
YCBOEHMIO MPEAMETOB T'YMaHUTAPHOTO LKKJIA. [IpakTHUeCcKne yMEHUSI U HaBBIKU
anreOpanyeckoro xapakrepa HeOOXOIUMBI ISl TPYJIOBOW U MpodecCHoHaIbHON
MOJITOTOBKY IIKOJbHUKOB.

PazButne y yvammxcs NOpaBUJIBHBIX NPEACTABICHUNM O CYIIHOCTH U
MPOUCXOXKJCHUH aireOpandeckux aOCTpaKkIuii, COOTHOUIEHWH PEATbHOTO U
UJICATbHOTO, XapakTepe OTPAXKEHUST MATEeMaTH4YECKOW HAyKOW SBJIEHUU U
MPOIIECCOB pPEAJTbHOTO MHpA, MECTe aireOpsl B CHUCTEME HAayK U POJIU
MAaTEMaTUYECKOTO MOJECIMPOBAHUS B HAy4YHOM T[O3HAHUM U B IIPAKTUKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YHAIIUXCS U KaueCTB
MBIIIUICHUS, HEOOXOUMBIX ISl aJanTallid B COBPEMEHHOM HHGOPMAIMOHHOM
oO1ecTBe.

TpeOyss OT ydamuxcs YMCTBEHHBIX M BOJIEBBIX YCUJIWN, KOHI[EHTpaLMHU
BHUMAaHUs, AaKTUBHOCTH Pa3BUTOTO BOOOpakeHus, ainredpa pa3BUBaeT
HPABCTBEHHbIC UYEPTHl JIUYHOCTH (HACTOWYMBOCTh, IEJICYCTPEMIIEHHOCTb,
TBOPYECKYI0 aKTHBHOCTb, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TPYAOJIO0HE,
JUCIHUIUIMHY M KPUTUYHOCTh MBIIUIEHUS])) W YMEHHUE apryMEHTHUPOBAHO

OTCTauBaTh CBOH B3IJIAAbl U Y6€)K,)ICHI/I$I, a TaKXXe CII0COOHOCTH IIPpUHHUMATDb



CaMOCTOSITEJIbHBIE PELICHUS.

N3yyenue anreOpbl CYHIECTBEHHO PACIIMPSET KPYro30p ydalluxcs, 3HAKOMS
UX C MHAYKIHMEH U AeAyKuueur, o000IeHneM U KOHKpeTHU3aluuei, aHadIu3oM U
CUHTE30M, Kiaccupukanmumed ¢  cuUcTeMaruzanued, aldcTparupoBaHHEM,
aHajorueil. AKTHBHOE WCIOJIb30BAHME 3aJad Ha BCEX OJTamax y4eOHOTo
npollecca pa3BUBAET TBOPUECKHE CTOCOOHOCTH IMIKOJIbHUKOB.

N3yuyenue anredpsl Mo3BoJIsIeT GOPMHUPOBATH YMEHHS U HABBIKM YMCTBEHHOTO
Tpyla — IUIAaHUPOBaHUE CBOEH pabOThl, MOUCK pAIMOHANIBHBIX MyTeH e¢€
BBITIOJIHEHUSI, KPUTHUECKas OIIEHKA pe3yabTaToB. B mpoiecce n3ydeHus anreopsl
IIKOJIBHUKH JOJKHBI HAYYUTHCS U3JIAraTh CBOM MBICIH SICHO M MCYEPIIBIBAIOIIIE,
JAKOHUYHO U €MKO, MPUOOPECTH HABBIKM YETKOTO, aKKYpaTHOTO U T'PAMOTHOTO
BBITIOJIHEHUSI MATEMAaTHYECKUX 3aITUCE.

Baxneiimeld 3amayedl MIKOJBHOTO Kypca anreOphl SBISETCS Pa3BUTHE
JIOTUYECKOTO  MbIUIeHus:  yyammxcsd. Camu  0OBEKThI ~ MaTeMaTUYECKHUX
YMO3aKJIIOUEHU W TMPUHATbIE B anredpe npaBuwia UX KOHCTPYHPOBAHUSA
CocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U J0Ka3bIBaTh CYKJICHUS,
IIPUBOJUTH YETKUE OIPEIEIICHUs, PA3BUBAIOT JOTUYECKYK) MHTYULHIO, KPATKO U
HArJsiTHO PACKPBIBAIOT MEXaHW3M JIOTUYECKUMX TMOCTPOCHUMW H ydaT HX
npuMeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYIIUX MECT B
(GbOopMHpPOBaHUM HAYYHO-TEOPETUUYECKOTO MBIIUICHHUS] IIKOJIBHUKOB. PackphiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKd, (OpMUPYsS TOHMMAaHHUE KpacoThbl U
U3SIIECTBA MATEMAaTUYECKUX PACCYKIEHUH, anredpa BHOCUT 3HAUUTEIbHBIN BKIIA]]
B 3CTETHYECKOE BOCITUTAHUE YUALIUXCH.

Pabouast yueOHasi mporpamma KOHKPETHU3UPYET COJACpKAHUE MPEIMETHBIX
TeM 00pa3oBaTENbHOTO CTaHAapTa, Na€T pachnpeleieHue YYeOHBIX YacoB IO
paszenamM Kypca MaTeMaTWKH, OPHUEHTHPOBAHHOE Ha y4eOHMKH «Anrebpa 7»,
«Anrebpa 8», «Anredbpa 9» aBTopa Mopakosuua A.T.

VYyeOusii  kommiekt A.I'.  MopakoBuua mpeAcTaBieH — y4eOHBIMU
nocoOusMu: y4eOHMKOM W  3aJa4HUKOM. Marepuansl y4eOHHKA TpuU

HEOOXOJMMOCTH  MOKHO  HCIIOJB30BaTh  JUIi  CaMOCTOSITEIbHOM — padoOThI



TUMHA3WCTOB TIpU W3YYCHWH MaTepualia, MPUOPUTETHON COAEpKaTEIHHOU
METOJMYECKOM OCHOBOM ydeOHWKa SBISETCA (PYHKIIMOHAIBHO-TpadudecKas
JUHUS, a WIACHHBIM CTEp)KHEM KOHUENIMU — MaTeMaTH4ecKas MoJielb U
MaTeMaTUYeCKHid s3bIK. M3mokeHue ydeOHOro wmaTepuana XapaKTepU3yeTcs
YETKOCTHIO U AJTOPUTMUYHOCTBIO. 3aJayHUK COACPKUT CUCTEMBI YINpaKHEHUUN
pa3IMYHOM CTENEHUW TPYIAHOCTU B JOCTATOYHOM KOJMYECTBE JUIsl 3aHATHH B
KJlacce, Tak M Uil pabOThI JIOMa W BBIMOJHEHUU CAMOCTOSITEIIBHBIX PabOT, 4TO
MO3BOJISIET  OCYHIECTBUTH  AU(PGEPEHIUMPOBAHHBIA  TMOXOJ TMPU  U3YYCHUH
MaTEeMAaTHUKH.

Y4eOHpIli mporecc Tmpu OOydYeHHMH MaTEeMaTUKH OpPHEHTHPOBAaH Ha
palMoHaIbHOE COYETAaHUE YCTHBIX M MUCBMEHHBIX BUJIOB paboT. Ocoboe BHUMAaHHE
VACNACTCS PA3BUTHIO JIOTMYECKOTO MBINIICHUS y4aruxcs, (OPMHPOBAHUIO
HABBIKOB YMCTBEHHOTO TPyJa, PA3BUTHIO KPUTUYHOCTU MbIIUIeHUs. Vcnonb3yroTes
METOJIbl TPYNIOBOM W HMHAMBUAYaJIbHOW paboThl. I[IpUMEHSAIOTCS TEXHOJIOTUU
MPOOJIEMHOTO ¥ JINYHOCTHO-OPUEHTHPOBAHHOTO O0YICHHUS.

OcHOBHBIMH (hOpMaMU TNPOBEPKM 3HAHUKW U YMEHHM ydaluxcs IIo
MaTeMaTHUKe SBJSIOTCS THChbMEHHAs KOHTpPOJbHAs paboTa, CcaMOCTOsATEIbHAs
paboTa, yCTHBIN OMPOC, TECTUPOBAHUE, IK3aMEH.

OBLIASA XAPAKTEPUCTUKA KYPCA AJITEBPBI B 7-9 KJIACCAX

B kypce anreOpnl BBIASISIOTCS CICAYIONINE OCHOBHBIE COJEpIKATEIIbHBIC
JUHUK: apudMeTHKa; anredpa; GyHKIIMU; BEPOATHOCTh U cTaTUCTUKA. Hapsay ¢
OTUM B COJIEpKAHHWE BKIIOYEHBI JIBa JOTOJHHUTEIBHBIX METOJ0JIOTHYSCKUX
paszmena: JIOTMKAa WU MHOXKECTBA; MaTeMaTHKa B HCTOPHUYECKOM Pa3BUTHHU, YTO
CBS3aHO C peanu3amuei Imenel 0OMEeMHTENIEKTYaIbHOTO U OOIIEKYITYPHOTO
pa3BuTus ydammxcs. CoaepkaHue KaKI0To U3 dTUX Pa3IeiiOB Pa3BOPAYMBACTCS
B COJEPKATEIHbHO-METOJUYECKYI0 JIMHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIC
cojepkarenbHbie TUHUU. [Ipu 3TOM mepBas nuHUA — «JIoTHMKa ¥ MHOXKECTBaY
—  CIYKUT T OBJIAJICHUS yYAIIMMHUCS HEKOTOPBIMH  3JIEMEHTAMH
YHUBEPCAIPHOTO MaTEMaTHYEeCKOro s3bIKa, BTOpas — «MaTremaTtuka B

UCTOPUYECKOM pa3BUTHM» — CIOCOOCTBYET CO3JIaHUI0 OOIIEKYIbTYPHOTO,



ryMaHUTapHOTO (hOHA U3YUCHHS Kypca.

Conepxanue nUHUNA «ApudMETHKA» CIYKAT 0a30d Ui JaIbHEHIIETO
U3YUYCHHS yYalIUMHUCI MATEMAaTHKHU, CIIOCOOCTBYET Pa3BUTUIO UX JIOTMUECKOTO
MBITIUICHUS, (POPMUPOBAHUIO YMEHHS TOJIb30BAThCS QITOPUTMaMH, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEAHEBHOM KU3HH.
Pa3BuTre moHATHS O YUCIIE B OCHOBHOM WIKOJIE CBA3aHO C PAlMOHAIBHBIMU H
UppAIMOHATBLHBIMUA YHCIIaMH, (POPMUPOBAHUEM TEPBUYHBIX TPEACTABICHUA O
JNEUCTBUTEILHOM YHCIIE.

Conepxanue auHUA «Anredpa» crmocoOCTBYET (GOPMUPOBAHHIO y YUAIIUXCS
MAaTEMaTUYECKOTO ammnapara JJjs pEHIeHUs 3aJad W3 Pas3lejoB MAaTEeMATHKH,
CMEXHBIX TMPEIMETOB UM  OKpYXalIlledl peadbHOCTU. SI3BIK  anreOpsl
MOMUYEPKUBAET 3HAYCHUME MATEMATUKH KaK  s3bIKa JJI4  [OCTPOCHUS
MaTEMaTUYECKUX MOJEJIEH IPOLIECCOB U SIBJICHUU PEaJIbHOTIO MUPA.

Pa3BuTHe anropuTMHUECKOr0 MBINIJICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOCHHMSI Kypca HUH(GOPMATHUKH, U OBJIQJICHUE HaBBIKAMHU JETYKTUBHBIX
paccyXJeHUN TakKe SIBISIOTCS 3ajjadyaMu u3ydeHus anreOpsl. [IpeoOpazoBanue
CUMBOJIBHBIX ()OPM BHOCUT CHEUM(PUUYECKUN BKJIAJ B Pa3BUTHUE BOOOpaKEHUS
ydalmxcsi, X CIOCOOHOCTEH K MaTeMaTHUYeCKOMY TBOpYecTBY. B ocHoOBHOU
IIKOJIE MaTepUall TPYIIHUPYETCS BOKPYT palluOHAIBHBIX BBIPAKECHUMN.

Copepxanue pasnena «OyHKIMWA» HALEJIEHO Ha TOJYYECHUE MIKOJbHUKAMU
KOHKPETHBIX 3HaHUN O (YHKIIUM KaK BaXKHEUIIIEH MaTeMaTHUUYECKOM MOJCIH IS
OMMCAaHUS W HCCIEAOBAaHUS pPa3HOOOpa3HbIX TpolleccoB. M3yuenue 3Toro
Marepuajga CIoCOOCTBYET pa3BUTUIO Y YYAlIUXCS YMEHHUS HCIOJIb30BaTh
pa3lUyYHbIEe A3BIKM MaTEeMAaTUKW (CJIOBECHBIM, CUMBOJIMYECKHM, Tpaduueckuii),
BHOCHUT BKJIaJl B OpMUpPOBaHKE MPEJACTABICHUN O POJIM MAaTEMATUKHU B Pa3BUTUH
UUBUIIA3ALNU U KYJIbTYPHI.

Paznmen «BepoATHOCTP W CTAaTHCTHKa» — OOS3aTCIbHBIA KOMIIOHCHT
IIKOJIBHOTO 00pa3oBaHUsl, YCHJIMBAIONIUM €ro MNPUKIAJAHOE MU TMPAKTUYECKOE
3Ha4YeHUEe. DTOT MaTepuasl HeoOXOAUM MpEekJe Bcero s (GopMupoBaHUS Y

ydqamuxcsa HHTGJ’IJ’ICKTy&J’IBHOfI rpaMOTHOCTH — YMCHHA BOCIIpUHHUMATbL H



KPUTHYECKH aHAJTU3UPOBaTh HWH(OOpPMAIMIO, TPEACTABICHHYIO B Pa3IUYHBIX
dbopmax, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEATbHBIX 3aBHCUMOCTEH,
IPOU3BOANTH TMPOCTEHIIINE BEPOATHOCTHBIE pacu€Tel. M3yueHue OCHOB
KOMOMHATOPHUKHU TMO3BOJUT y4allleMyCsl OCYIIECTBIATh PACCMOTPEHHE CIIy4aes,
nepebop M MoACYET Ynca BAPUAHTOB, B TOM YHCIIE B MPOCTCHIIMX MPUKIIAIHBIX
3a/ayax.

[Ipy M3ydYeHWU CTATUCTHUKH W BEPOSTHOCTH OOOTAIAIOTCS MPEICTABICHUS O
COBPEMECHHOM KapTHHE MHpa W METOJaxX €ro HCCIeN0BaHUsA, (OPMHUPYETCS
NMOHMMAHUE POJIM CTAaTUCTUKKM KaK HWCTOYHWUKA COIMAIBbHO 3HAYUMOU
nH(pOpMaIUY 1 3aKJIIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIUICHUS.

MECTO INIPEIMETA B YYEBHOM IIJIAHE

Anrebpa oTHocUTCA K oOOpa3oBareibHOM oOnactu «MaremaTuka U
uHpopMaTHKa»

bazucHblil yueOHbI (0Opa3oBaTeNbHbIN) IUIAH HA U3y4yeHue aiareopsl B 7—9
KJIacCax OCHOBHOW IIKOJIBI OTBOJIUT 3 Waca B HENETIO B TCUCHHE KaXKJOTO Troja

oOyuenus, Bcero 306 ypokos.

["onp1 00yueHus KommnuectBo wacos | KonnuecTso Bcero wacoB Ha
(kmacchl) B HEJIEIIIO y4eOHBIX HeJETh y4eOHBIN TOJ
7 kiacc 3 34 102
8 Kiacc 3 34 102
9 knacc 3 34 102
Bcezo uacos: 306

JINYHOCTHBIE, METANPEAMETHBIE n MNPEAMETHBIE
PE3YJIBTATBI OCBOEHUSA KYPCA AJITEBPHBI B 7-9 KITACCAX
[Iporpamma obecrieunBaeT JOCTUKEHHUE CIEAYIOIIMX PE3yIbTaTOB OCBOCHUS

00pa3oBaTeIbHOM IPOTPAaMMBI OCHOBHOT'O 00IIIero 00pa3oBaHMS:

JUYHOCmMHblE:

1) C(i)OpMI/IpOBaHHOCTB OTBCTCTBCHHOI'O OTHOIICHHA K YUYCHHIO, T'OTOBHOCTHU H




CIIOCOOHOCTH O0ydJaromuxcs K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIIUU K OOYyYECHUIO W MO3HAHWIO, BRIOOPY JanbHEWIIero oOpa3oBaHUs Ha
0a3e OpUEHTHUPOBKU B MHpe Mpodeccuit U mpoPeCcCUOHAIBHBIX MPEATIOUYTECHUN,
OCO3HAHHOMY TOCTPOCHHUIO WHAWBUIYyATbHOU 00pa30BATEIBHON TPACKTOPHUHU C
y4éTOM YCTOWUYMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH KOMITOHEHTOB [IEJIOCTHOTO MHUPOBO33pPCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOU
PaKTUKH;

3) chopMHPOBAaHHOCT, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUU U
COTPYOHUYECTBE CO  CBEPCTHHKAMH, CTapIIUMA W  MJIAIOIAMH B
oOpa3oBaTelbHON, OOIIECTBEHHO TIOJIE3HOM, Yy4yeOHO-HCCIIeI0BaTEIbCKOM,
TBOPYECKOW M APYTUX BUIAX ACATCILHOCTH,

4) yMeHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M NMMCHMEHHOU
pedu, MOHMMATh CMBIC]T IOCTaBJICHHOUN 3aJa4¥, BBHICTPAaMBaTh apTryMEHTAIHIO,
IPUBOJNTH MPUMEPHI K KOHTPIIPUMEPHI;

5) IpeJCTaBJICHUE O MaTeMaTHMYeCKOM Hayke Kak cdepe UeIoBeuecKoi
NeATEIbHOCTH, 00 J3Tamax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JUIS Pa3BUTHS
IIUBHJIA3AIUY;

6) KpUTUYHOCTh MBIIUICHUS, YMCHHE pAacCIO3HABaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIMYATH THIIOTE3Y OT (aKTa;

7) KpEaTUBHOCTh MBINUJICHUS, WHHIIMATHBA, HAXOJYHWBOCTh, AaKTUBHOCTH IIpHU
pelIeHNH anreOpandecKunx 3a1ad;

8) YMEHHE KOHTPOJUPOBATh MPOIECC W pe3yJbTaT Y4YeOHON MaTeMaTHYeCKOU
NeATEebHOCTH;

9) CITOCOOHOCTh K DMOIIMOHAJTLHOMY BOCIPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a71a4, PEeUIEHUH, PaCCyKICHUU.

Memanpeomemuule:

1) yMEHHE CaMOCTOSITCIIbHO IUIAHUPOBATh aJbTCPHATHUBHBIC ITYTH JOCTHIKCHUS
1enei, OCO3HAaHHO BBIOWpaTh HamOosnee 3P(EKTUBHBIE CMOCOOBI pPEIICHUS

y‘le6HBIX U IIO3HAaBAaTCJIbHBIX 3a1a4,



2) yMEHHE OCYIIECTBIATh KOHTPOJIb IO PE3yJbTaTy U MO CHOCOOy JACHCTBHS Ha
YPOBHE NPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAMMBIE KOPPEKTUBHI;

3) yMEHHE aJIeKBAaTHO OLIEHMBATh MPABUJIBHOCTh WJIM OUIMOOYHOCTH BBITIOJTHEHUS
y4eOHOU 3a/1aun, €€ 00ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTHU €€
pelieHus;

4) OCO3HAHHOE BIIAJICHUE JIOTUYECKUMHU JCUCTBUSIMU OIPENCICHUS MOHATHUH,
0000ITIeHNsI,  YCTAHOBJICHWS  aQHAJNOTHH, KjlaccHPUKAlMu  HAa  OCHOBE
CaMOCTOSITEILHOTO ~ BbIOOpA  OCHOBaHUW U KPUTEPUEB, YCTAHOBJICHUS
POZIOBUIOBBIX CBSI3EW;

5) YMEHHE YCTaHABJIMBATH MPUUYUHHO-CJICJICTBEHHBIE CBSI3U; MPOBOJIUTH JIOTUUECKOE
paccyXxjeHue, CTPOUTh YMO3aKiIoueHUe (MHIYKTHUBHOE, JCAYKTUBHOE U TIO
aHaJIOTUHU) U JIeJIaTh BBIBOIBI;

6) yMEHHE CO3/]aBaTh, MPUMEHSATh U MPEOOPa30BHIBATH 3HAKOBOCHUMBOJIMYECKHE
CPEACTBA, MOJIETU U CXEMBbI JUIsl PEIICHUsI YIY€OHBIX U MMO3HABATEIBHBIX 33/1a4;

7) YMEHHE  OpraHU30BbIBaTH  y4yeOHOE  COTPYJHUYECTBO U  COBMECTHYIO
JNEATEIbHOCTh C  YYHMTEJIEM M CBEPCTHUKAMHU:  ONPENCICHHE  LIEJNEH,
pacnpezeneHue GyHKIUA U poJied Y4aCTHUKOB, UX B3aUMOJCUCTBUS U OOIIMX
crioco00B paboThl B Trpymme; ymMeHue paboTarh B TPYIINE: HAXOIUTH oOIee
pelieHrne 1 paspenarb KOH(QJIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIUN U yuéTa
WHTEPECOB; Clylarh mnapTHEpa, QopmynupoBaTth, apryMeHTUPOBATh W
OTCTaMBaTh CBOE MHCHMUE;

8) chopMUpPOBAaHHOCTH M  pa3BUTHE Yy4eOHOM U  OOIIENOJb30BATEILCKOMN
KOMIIETEHTHOCTH B obyactu HCTOJIb30BaHUS UH(POPMAIIMOHHO -
KOMMYHHUKaIIMOHHBIX TexHoJoruit (MKT-koMmeTeHTHOCTH);

9) chOpMHUPOBAHHOCTh MEPBOHAYATIBHBIX MPEACTABICHUM 00 HIEAX U O METOojax
MaTeMaTUKH Kak 00 YHUBEPCAIHHOM S3bIKE HAYKHM U TEXHUKH, O CPEACTBE
MO/JIEIUPOBAHUS SIBICHUU U TIPOIIECCOB;

10) yMEHHE BUJETh MaTEeMaTUUECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyalluu B
JIPYTUX AUCUUIUIMHAX, B OKPYKAIOIIEH KU3HH;

11) yMEHHUE HAXOJUTh B PA3JUUYHBIX UCTOYHUKAX MH(POPMAIINIO, HEOOXOAUMYIO JJIs



perieHrnsT MaTeMaTHYeCKUX MPoOJeM, W MPEACTaBIATh €€ B MOHSATHOU (opMme;
OpUHUMATh pEIICHWE B YCIOBUAX HEMOJHOM U W30BITOYHOW, TOYHOW H
BEPOSTHOCTHOU MH(pOPMALIUH;

12) yMeHUE TMOHMMATh W HCIOJIb30BAaTh MaTEMAaTHYECKHUE CPEACTBA HATJSIHOCTH
(pPMCYHKH, YepTeXH, CXEeMbl W Jp.) IS WUIIOCTPAllMU, HWHTEPIpeTaluu,
apryMeHTalluu;

13) yMEHHE BBIJIBUTATh THUIIOTE3bl MPU PEIICHUHW YYEOHBIX 3aJad W TOHUMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

14) yMEHHE TPUMEHSATh WHIYKTHBHBIC M JEIYKTHBHBIE CIOCOOBI pPaCCyXKICHHH,
BUJICTh Pa3IUYHBIC CTPATETHH PEIICHUS 3a/1a4;

15) MIOHUMaHUE CYITHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE JIEHCTBOBATH
B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSITEJIbHO CTABUTh 11€JM, BEIOUPATh U CO3/1aBaTh alrOPUTMBbI IS
pelieHus yueOHbIX MaTeMaTHYECKUX MPooiem;

17) yMeHHE IUIAHUPOBATh M OCYIIECTBIATH JEATEIbHOCTh, HAMPABICHHYIO Ha
pelieHune 3aa4 UCCleI0BaTeIbCKOr0 XapaKkTepa.
npeomemHuuple:

1) ymenue paboTaTh ¢ MATEMAaTHYCCKUM TEKCTOM (CTPYKTYPHUPOBaHUE, U3BJICUCHUE
HEeoOXonuMo uHGOPMAIMKU), TOYHO U TPAMOTHO BBIpakaTh CBOU MBICITH B
YCTHOH M TUCHMEHHOW peYH, MPUMEHSS MaTeMAaTHYCCKYH) TEPMUHOJOTHIO H
CUMBOJIUKY, UCIIOJIb30BaTh pAa3JUYHBIC S3bIKM MATEMAaTUKU (CIIOBECHBIH,
CUMBOJIMYECKUM, rpaduyeckuii), OOOCHOBBIBATh CYXJACHUS, MPOBOJUTH
KJaccu(uKanuio, T0Ka3plBaTh MATEMATUYECKHUE YTBEPKIACHUS;

2) BiajmeHue 0a30BBIM MOHSATHHHBIM anmapaToOM: MMETh MPEACTABICHUE O YHUCIIE,
BIQJCHUE  CHMBOJBHBIM  SI3BIKOM  anreOpbl, 3HAHWE  DJIEMEHTapHBIX
(GYHKIIMOHATBHBIX 3aBHCUMOCTEH, WMETh TMPEACTaBICHUE O CTAaTUCTHYECKHUX
3aKOHOMEPHOCTSAX B PEAUTPHOM MHUPE M O PA3TUYHBIX CIIOCO0aX WX M3ydeHUs, 00
0COOEHHOCTSX BBIBOJIOB M TPOTHO30B, HOCSIIINX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe  BBIOJHATH  anreOpandyeckue  MpeoOpa3oBaHUs  pallMOHAIBHBIX

BLIpa)KCHI/II\/'I, IMPpUMCHATh UX IJI PCIICHHA y‘lC6HBIX MaTEMATHYCCKUX 3adad U



4)

5)

6)

7)

8)

3a/1a4y, BO3HUKAIOUIUX B CMEXKHBIX YU€OHBIX MPEIMETaX;

yMEHHUE TIOJb30BaThCA MaTEMaTUYECKUMHU (QOpMyIaMH M CaMOCTOSITEIHHO
COCTABJISATh (POPMYJIbI 3aBUCHMOCTEN MEXK/y BEJIMUMHAMH Ha OCHOBE 0000IIEHUS
YACTHBIX CIIy4aeB U DKCIIEPUMEHTA;

YMEHHE pellaTh JIMHEHHbIC U KBAJPATHBIC YPAaBHEHUS, HEPABEHCTBA IIEPBOU U
BTOPOM CTEIEHW, a TakKe IPHUBOAUMBIE K HHMM YpAaBHEHMS, HEPaBEHCTBA,
CHUCTEMBI; HCIOJIb30BaTh Tpaduueckue TMpEeACTaBICHUS ISl pELICHUs U
VCCIICIOBAaHNUSl YPAaBHEHMI, HEPABEHCTB, CHUCTEM; IIPUMEHATH IIOJIyYECHHBIC
YMEHHUS Ul PELICHU 3a/1a9 U3 MATEMAaTUKHU, CMEXHBIX ITPEIMETOB, IIPAKTHKH;
OBJIaJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHIATUH, (YHKIIMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOM, yMEHUE CTpPOUTh Tpaduku (yHKIUH, ONUCHIBATH MX CBOMCTBA,
UCIIOJIb30BaTh (PYHKIIMOHAIBHO-TpaUUECKUEe MPEACTABICHUS ISl ONUCAHUS H
aHaJau3a MaTEMaTHYECKUX 3a7a4 U PEAIbHBIX 3aBUCUMOCTEN;

OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMU MPEACTABICHUS U aHAJIM3a CTaTUCTUYECKHUX
JAaHHBIX; YMEHHME pellaTh 3aJa4yd Ha HAXOXKJIECHHE YaCTOTBl U BEPOATHOCTHU
CIIy4alHBIX COOBITHIA;

YMEHHUE NPUMEHATh U3YyUYEHHBIE TOHATHUS, PE3YIbTAaThl U METOABI NPU PELICHUU
3a7a4 M3 PasIM4YHbIX Pa3JeioB Kypca, B TOM YMCIE 3a7ay, HE CBOMALIUXCA K
HENOCPEACTBEHHOMY IIPUMEHEHNIO U3BECTHBIX aJITOPUTMOB.

Buabl u gopMbl KOHTPOJISE

Buowsl konmpoaa: npeaBapuTENbHbIN, TEKYIIUNA, TEMATUYECKUI, UTOTOBBIIA.
Dopmvl KOHMPOAA. OCHOBHBIMHU (hOpMaMH KOHTPOJIsL 3HAHUM, YMEHUM, HAaBBIKOB
ABJISIIOTCS: TEKYIIUNA U IIPOMEKYTOUHBIA KOHTPOJIb.

Tekywiuit Kormpob ONPEACISICTCA CONEPKAHUEM pPa3leloB U TEM
IporpaMMbl M OCYLIECTBISIETCS B (OpME MPOBEPOUYHBIX U CAMOCTOSTEIBHBIX
pa®oT, TecTUpOBaHUS, MYONMYHOW 3alllUTBl MPOEKTa, YCTHOTO OTBETA.

Ilpomesicymounulit KOHmpos NPETYyCMOTPEH IO OKOHYAHUHU IOJYyTOAUs B
dbopme aIMUHUCTPATUBHON KOHTPOJIBHOM paboThI (3K3aMeHa, 3a4eTa).

OCHOBHOI MHCTPYMEHTAPHI JIJIs1 OLICHUBAHUS PE3YJIBTATOB

1. Cucrtema OLEHKHU JOCTHKEHUS TIIaHUPYEMBIX PE3yIbTaTOB BKIIOUYAET B ce0s ABE



COrJacOBaHHbIE MEXAYy COOOMl CHCTEMBl OLEHOK: BHELIHIOK OLEHKY H
BHYTPEHHIOIO OLIEHKY.

2. Buytpennss (omeHka, BbICTaBisieMass TMeAaroroM, o00pa3oBaTEIbHBIM
YUPEXKJIEHHEM) M BHEIIHSS OLIeHKa (MpOBOIUTCS B (OpME MOHUTOPHUHTOBBIX
UCCJIEIOBAHUM, aTTeCTaluu OOpa30BaTEIbHOTO YUYPEXKIECHUS U Jp., PE3yJbTaThl
KOTOPBIX HE BIIUAIOT Ha OLEHKY JI€TeH, YJaCTBYIOIIMX B 3TUX MPOLEAYpax).

3. CyObeKTUBHBIC WIN JKCIIEPTHBIC (HAOIIOIEHUS, CAMOOIICHKA U CaMOaHAJIN3 |
Jp.) 1 00bEKTUBU3UPOBAHHBIE METO/IbI OLICHUBAHUS (KaK IIPaBUIIO, OCHOBAHHbBIE Ha
aHallu3e TMHUCHhMEHHBIX OTBETOB U paboT oOydalmuxcs), B TOM UHCIE —
CTaH/JApTU3HPOBAHHbIE (OCHOBAHHBIE HA peE3yJbTaTax CTaHAAPTU3UPOBAHHBIX
NUCHbMEHHBIX pabOT WM TECTOB) IPOLEAYPHI U OLIEHKH.

4. CamoaHanu3 M CaMOOILICHKA JieaTesIbHOCTH oOyuaromuxcs. C 1enpio Hauboliee
IOJIHOTO  OTPAKEHUS OCOOEHHOCTEH IIKOJIBHOW TEXHOJOTMM OLEHUBAHUS
0o0pa30BaTeNbHBIX pPE3ylbTaTOB OOydarolmuxcs Mpu pa3paboTKE CHCTEMBI
IIPOBEPOYHBIX M Y4EOHO-METOJAMYECKMX MAaTepUajoB LEJIECOO0Pa3HO BBIACIUTH
CJIEYIOIIE MOMEHTHI: - TEKYIIee OLIEHUBAHUE, - UTOTOBBIE IPOBEPOUYHBIE PAOOTHI.
JIns  oueHUBaHMS PE3yJbTATOB JIOCTMXKEHUS OOYYaIOMIMXCA HCIONb3YIOTCA
CJIEYIOIME BUJIbI YCTHBIX U MTUCBMEHHBIX pa0dOT: TECThI PA3HOTO YPOBHS, 3aJaHMUs
Ha OCHOBE IMMCbMEHHBIX UCTOYHHUKOB, PEIEHUE IPAKTUYECKUX 3a/]1a4, COCTABIICHHE
TaONMIl ¥ TIp. paboTa B rpynnax, aHajlu3 IBICHUN U CUTyallui, OIIEHKa pa3JInyHbIX
CYXJCHHUH, OOBSCHEHUE MPUUMHHO-CIEICTBEHHBIX M (PYHKIIMOHAIBbHBIX CBS3EH,
nyOJauYHas 3aluTa IPOeKTa, OTBETHI HA BOMPOCHI MO COAEPKAHUIO TEKCTA U TIP.
Pe3yabTaTrhl 00pa3oBaHMs BKIKOYAKOT!

npeomemmwle pe3ynbmamsl (3HAHUS U YMEHUsI, ONBIT TBOPUECKOH AESITEIBbHOCTU
" 71p.);

memanpeomemusle pezyavmamul (CIOCOObI EATEIHLHOCTH, OCBOCHHBIE Ha 0a3e
OJIHOTO WJIM  HECKOJIbKUX MPEIMETOB, MPUMEHUMBIE KaK B  paMKax
o0pa3oBaTeNpbHOTO Tpoliecca, TaK M NpPHU peuieHuu mTpoljeM B peasbHBIX

KHU3HCHHBIX CI/ITyaHI/IHX);



JIUYHOCMHble pe3yibmampl (CUCTEMa IICHHOCTHBIX OTHOIICHWH, WHTEPECOB,

MOTHBall1 BOCITMTAHHHUKOB U I[p)

OueHkKa JHYHOCTHBIX Pe3yJbTATOB

OOBEKTOM OIIEHKH JIMYHOCTHBIX PE3YNbTAaTOB SIBIAIOTCS CHOPMHUPOBAHHBIE Y

YHalluxcCs yHueéepcaibHble y'leﬁHble éeﬁcmeuﬂ, BKJIIFOYAaCMBIC B mpu OCHOBHBIX

oJoKa:
1) camoonpedenenue  —  CHOPMUPOBAHHOCTH  BHYTPEHHEH  IO3UIUH
oOyJaromerocss — TPHUHITHE W OCBOCHHE HOBOH COIMAIBHOW POJH

2)

00y4JaroIIerocs; CTAHOBJICHHE OCHOB POCCHUUCKON TPaXTaHCKON MICHTUIHOCTH
JUYHOCTU KAaK YyBCTBa TOPJOCTH 3a CBOKO PoauHy, Hapona, UCTOpUIO H
OCO3HAHHME CBOEH ATHUYECKOW NPHUHAIJIEKHOCTH; PAa3BUTHUE CAMOYBAXECHUS U
CIIOCOOHOCTH a/IeKBaTHO OLICHMBaTh Cce€0S M CBOM JOCTHXKEHUS, BHIETb
CHJIbHBIE U c1a0ble CTOPOHBI CBOEH JIMUHOCTH;

CMbICI000pa3oéanue — TOUCK U YCTAHOBJIEHHE JIMYHOCTHOTO cMbIcia (T. €.
«3HAYEeHUsT I ce0s») ydeHHs OOydarolMMHUCA Ha OCHOBE YCTOMYMBOMU
CUCTEMbl y4eOHO-TIO3HABATEJIbHBIX M COLMUAIbHBIX MOTUBOB; IOHUMAHMUS
TPAaHMI] TOrO, «4YTO s 3HAK», U TOrO, «YTO SI HE 3HAIO», «HE3HAHUS» H

CTPCMJICHUS K IIPCOJOJICHUIO 9TOI'O Pa3phbiBa,

3) MopanbHo-IMuUUECKas OpueHmayus — 3HaHUE OCHOBHBIX MOPAJIbHBIX HOPM U

OpPHUEHTAIIMSI HA HX BBINOJHEHUE HA OCHOBE NOHMMAaHUS HX COLMAJIBbHOU
HEO0OXOMMOCTH; CITOCOOHOCTh K MOPAJIbHOW JCIICHTPAUA — YUETY MO3UIINH,
MOTHBOB Y MHTEPECOB YUACTHUKOB MOPAIILHOW THMJIEMMBI IIPU €€ pa3pelICHUN;
pa3BUTHE ITUYECKUX YYBCTB — CTbIJd, BHUHBI, COBECTHM KaK pPEryJIsTOPOB

MOPaJIbHOI'O ITIOBCACHHA.

OCHOBHOE COJEpKAHHUE OLECHKH JIMYHOCTHBIX PE3YJIbTATOB CTPOUTCS BOKPYT

OLICHKMU.

c(hOpPMHPOBAHHOCTH BHYTPEHHEW TMO3UIIMHM OOYYaIONIEerocsi, KOTOpas HaXOIUT

OTPAKCHUC B OMOIMOHAJBHO-TIOJOXUTCIbHOM OTHOILICHUHA 06yt1a10mer0c;1 K

00pa30BaTEeNbHOMY YUPEKICHHIO;



OpUEHTALIMM Ha COJEpXKATENbHbIE MOMEHTHI 00pa30BaTEeNbLHOTO Ipolecca —
YPOKH, NO3HAaHHE HOBOIO, OBJIQJCHWE YMEHHUSIMU M HOBBIMU KOMIICTCHLMSIMU,
XapakTep Y4eOHOIro COTPYJHUYECTBA C YUYUTEIEM M OJHOKIACCHUKAMU — U
OpUEHTAIlMM Ha oOpasell MOBEACHUSA «XOPOLIEr0 YYEHHKa» Kak MpUMEp IS
NOIpAXKaHU;
c(pOPMUPOBAHHOCTH OCHOB I'PaKAAHCKOW UAEHTUYHOCTU — YYBCTBA FOPAOCTH 32
cBot0 PoauHy, 3HaHUS 3HaMeHATeNbHbIX U1l OTeuecTBa UCTOPUUECKUX COOBITHIA,
JH00BU K CBOEMY Kparo, OCO3HaHMsI CBOEH HAllMOHAIBbHOCTH, YBAXKEHUSI KYJIbTYpPBI
U Tpaauuuid HaponoB Poccum u mupa; pa3BUTHS JOBEpHs U CIIOCOOHOCTH K
ITOHMMAHMIO U COIIEPEKNBAHUIO UYBCTBAM JAPYTUX JIOJAECH;
c()OPMUPOBAHHOCTH CaMOOLIEHKHU, BKJIIOYas OCO3HAHHWE CBOMX BO3MOXHOCTEH B
YYEHHH, CIIOCOOHOCTH aJ€KBATHO CYIHUTh O NPUYMHAX CBOETO yclieXa/Heyclexa B
YUEHUU; YMEHMSI BUIETh CBOM JIOCTOMHCTBA U HEJOCTATKU, yBaXKaTh ce€0s1 U BEPUTH
B yCIIEX;
c(OpPMHPOBAHHOCTH MOTHBALMU Y4€OHOH AESATENBHOCTH, BKJIIOYAs COLIMAJIbHBIE,
yue0HO-TI03HABATE/IbHbIE U BHEIIHHE MOTHUBBI, JIOOO3HATEIBHOCTh U MHTEPEC K
HOBOMY COJIEp)KaHUI0 M croco0aM penieHus: npodiieM, MpUuOOpPETEHUI0 HOBBIX
3HAHMM W YMEHMI, MOTHBAalMM JOCTWMXKEHUS pe3yJbpTaTa, CTPEMJICHUS K
COBEPIIECHCTBOBAHUIO CBOMX CIIOCOOHOCTEH;
3HAHMSI MOPAJIBHBIX HOPM M C(HOPMHUPOBAHHOCTU MOPAIBHO-3TUYECKUX CYKJICHUM,
CHOCOOHOCTH K PEIIEHUI0 MOPAJIBHBIX MPOOJIeM; CIIOCOOHOCTH K OLEHKE CBOUX
MOCTYINKOB M ACHCTBUN OPYrUX JIIOAEH C TOUKHU 3pEHUsl COOJIIOACHMS/HApyLIEHUs
MOpPaJIbHON HOPMBI.

Ouenka meranpeaMeTHBIX pe3yJabTATOB
OueHka memanpeomemuslx pe3yibmamaoe PEIoaracT OLUCHKY VHUBEPCATbHBIX
yueOuvlx  Oeticmeuti  ydamuxcss — (PEryJsiTUBHBIX,  KOMMYHUKATHUBHBIX,
MO3HABATENIbHBIX), T. €. TAKUX YMCTBEHHBIX JEHCTBUN OOYyYarOIIMUXCS, KOTOpHIE
HaIlpaBJICHbl HA AHAJIN3 CBOEU MO3HABATEIBHOM AECATEIBHOCTU U YIIPABIICHHE €IO.

K HUM OoTHOCHATCH:



CHOCOOHOCTH 00YyYaroIIerocss MPUHUMATh U COXPaHATh YU4eOHYIO IeNb U 3a/1auH;
CaMOCTOSATENFHO IMPEeoOpa3oBhIBaTh MPAKTHUECKYIO 3a7ady B IT03HABATEIBHYIO;
yMEHUE IUIAHUPOBaTh COOCTBEHHYIO JIEATEIBHOCTb B  COOTBETCTBHH C
TIOCTAaBJICHHOW 3a/lauell W YCIOBHSMH €€ pealu3allid M HWCKAaTh CpencTBa eé
OCYILECTBIICHUS; YMEHHE KOHTPOJIUPOBATh U OLIEHUBATh CBOM JICHCTBHS, BHOCUTH
KOPPEKTHBBI B WX BBIMOJHEHHE HA OCHOBE OLEHKM M y4y€Ta XapakTepa OUIMOOK,
NPOSIBIISATh UHUIUATUBY U CAMOCTOSITEIIbHOCTh B O0YYCHUU
YMEHUE OCYLIECTBIATh HMH(OPMAIMOHHBIA TIOMCK, CcOOp ¥  BBIACICHHE
CYIIECTBEHHON MH(POPMAIIUYU U3 PA3IHIHBIX HH()OPMAIIMOHHBIX HCTOYHHKOB;
yYMEHHE HCIIOIb30BaTh 3HAKOBO-CHMBOJIMIECKUE CPEACTBA IS CO3JaHUS MOJIENeH
U3y4aeMbIX OOBEKTOB M MPOIECCOB, CXEM PEIICHHS Y4eOHO-ITO3HABATEIbHBIX U
NPaKTUYECKHX 3a/1a4;
CIIOCOOHOCTh K OCYIIECTBJICHUIO JIOTUYECKHX OIEpaluii CpaBHEHHs, aHAIIN3a,
00001IeHus, KIACCUPUKAIMK TI0 POJOBUAOBBIM IPHU3HAKAM, YCTAHOBIICHUIO
AHAJIOTH, OTHECCHHIO K U3BECTHBIM MOHSATHSIM;
yYMEHHE COTPYAHUYATh C IEJAaroroM W CBEPCTHUKAMH IPH PEIICHHH Y4eOHBIX
npoOJieM, MPUHUMATE Ha ce0s1 OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOMX JIEHCTBUH.

OuneHka MeTanpeIMeTHBIX Pe3yJibTaTOB
O1eHKa METanpeIMETHBIX PEe3yIbTaTOB MPOBOIUTCS B XOJI€ Pa3IMUHBIX MPOIEIYP
TaKMX, KaK pEIIeHHE 3aJad TBOPYECKOTO M IOWCKOBOTO XapakTepa, ydeOHoe
POCKTHPOBAHNE, HMTOTOBBIE MPOBEPOUYHBIE PAOOTHI, KOMIUIEKCHBIE pabOThI Ha
MEXKIIPEIMETHONH OCHOBE, MOHHTOPUHT C(HOPMUPOBAHHOCTH OCHOBHBIX YUEOHBIX
YMEHUM.

OueHka npeaMeTHbIX pe3yJabTATOB

OOBEKTOM  OIIEHKM TPEIMETHBIX  pe3yJlbTaTOB  SIBIAETCS  CIOCOOHOCTH
BOCIIUTAHHUKOB pelIaTh y4eOHO-TIO3HABATENbHBIE H  y4eOHO-TIPAKTHUYECKUE
3agaun. OIEHKa JOCTHKEHUS IMPEIMETHBIX PEe3yJbTaTOB BEAETCS KaK B XOJE
TEKYIIETO W MPOMEKYTOUYHOTO OIICHUBAHUS, TaK U B XOJIC BBIOJHCHHUS UTOTOBOM

MIPOBEPOYHON pabOTHl. Pe3ynbTaThl HAKOTUICHHOW OIICHKH, MOJTYYEHHOM B XOJ€



TEKYIIET0 M MPOMEXKYTOYHOTO OIICHWBAHUS YUYWUTHIBAIOTCS TPHU OIMpPEACIICHUN
WUTOTOBOU OLICHKH.

IIpeaMeTroM HMTOroBOH OWEHKH OOYYarOUIUMUCS SIBIISIETCA  JOCTHXKEHUE
MIPEAMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB, HEOOXOAMUMBIX TSI TIPOJOJIKEHUS
oOpa3oBaHUs.

OCHOBHBIM HMHCTPYMEHTOM HTOTOBOM OIICHKU SIBJISIETCS WTOTOBas KOHTPOJIbHAS
paboTa — cucTema 3aJaHuil Pa3IMIHOTO YPOBHS CJIOKHOCTH TIO TIPEAMETY.

B ydeOHOM mporiecce OlieHKa MPEeIMETHBIX pPe3yJbTaTOB MPOBOJUTCSA C MOMOUIBIO
MIPOMEKYTOUHBIX JUAarHOCTHYECKUX pabdOT, HAMpaBICHHBIX Ha OMpE/CICHHE

YPOBHA OCBOCHUA TCMbI YUallTUMUCH.

Kpurtepuu u HOpMBI YCTHOTO OTBETA

Ouenka «5» CTaBUTCS, €CITU YUCHUK:

[Toka3piBaeTr T1ayOOKO€ M IIOJHOE 3HAaHWME M TIOHMMaHHWE BCEro o0beMa
MPOrPAaMMHOr0 Marepuaia; MOJHOE MOHUMAHUE CYIIHOCTH PACCMATPUBAEMBIX
MOHSTHM, SIBJICHUN U 3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH.

YMeeT COCTaBUTh TIOJMHBIM W TPABAIBHBIM OTBET HA OCHOBE M3YYECHHOTO
MaTepuasa; BbBIJICNSATh TJIABHBIC ITOJOXKEHUS, CAMOCTOSATEIbHO MOATBEPKIATh
OTBET KOHKPETHBIMH ITpUMepaMHu, (haKTaMU; CAMOCTOSATEIIBHO U apryMEHTHPOBAHO
JIeNIaTh aHajanu3, 0000IaTh, BEIBOIHI.

VYcranaBauBaeT MeXIpeaMETHbIE (Ha OCHOBE paHee NMPUOOPETCHHBIX 3HAHWUN) U
BHYTPHUIIPEIMETHBIC CBS3M, TBOPYECKU TMPUMEHSIET TIOJYyYCHHbIC 3HAHHUS B
HE3HAKOMOW CUTYaIUH.

ITocienoBaTebHO, YETKO, CBI3HO, OOOCHOBAHHO M 0€30IIMOOYHO U3JIaraeT
y4eOHBIM MaTepuall: JaeT OTBET B JIOTHYECKOW TIOCJIEIOBATEIILHOCTH C
WCIIOJb30BAaHUEM IPUHITOM TEPMHHOJIOTHH; JelacT COOCTBEHHBIC BBIBO/IBI;
bopMHpYET TOYHOE OMpPECICHHE U UCTOIKOBAHUE OCHOBHBIX MOHSATHMN, 3aKOHOB,
TEOpUH, MPABUIBLHO M OOCTOSTEILHO OTBEYACT Ha JIOMOJHUTEIbHBIE BOIPOCHI

YUUTES.



CaMOCTOSITENNPHO M PAIMOHAIBHO HMCTONB3YET HATJISIHBIC MOCOOHUS, CIPAaBOYHBIC
MaTepuaibl, Yy4YeOHHUK, JOMOJHUTEIbHYIO JHUTEpPaTypy, IEPBOMCTOYHUKH;
NPUMEHSIET CHUCTEMY VYCIOBHBIX OO0OO3HAaYeHWH TpU  BEJACHUU  3aIlHCEH,
COMPOBOXKJAIOIIMX OTBET; HCHOJB3YeT ISl JOKa3aTelbCTBAa BBIBOABI W3
HaOJIOICHUM U OTBITOB.

CaMoCTOsITENbHO, YBEPEHHO W 0€30IMO0YHO MPUMEHSET MOJyUYCHHbIC 3HAHUS B
peuieHnd MpoOsieM Ha TBOPYECKOM YPOBHE; JIOMYyCKaeT He 0oJiee OJHOTO
HEJI0ueTa, KOTOPBIA JIETKO MCHpPABISIET MO TPEOOBAHUIO YUYHUTENS; HUMEET
HEOOXOMMbIE HABBIKK Pa0OTHI C MPUOOpaMH, YEPTEKAMHU, CXEMaMU U TpapuKamu,
COMYTCTBYIOIIMMH OTBETY; 3allUCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Ouenka «4» CTaBUTCS, €CITU YUEHUK:

[Toka3pIBaeT 3HAHUS BCETO U3yUYEHHOT'O IMIPOTPAaMMHOTO MaTepHala.

JlaeT MOJIHBIA W MPaBUJIIBHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPHUIA; JOIMyCKaeT
HE3HAYUTEIbHBIE OIIMOKM ¥ HEIO0YEeThl MPU BOCIPOU3BEACHUU H3YYCHHOTO
MaTepuaia, Omnpe/eseHUus] MOHITHI, HETOYHOCTU MPH MCIOJIB30BAHUM HAYYHBIX
TEPMUHOB WJIM B BBIBOJAX M 00O0OIIEHUSX U3 HAOIIOJACHUN U OMBITOB; MaTepHal
U3JIaraeT B ONPEAEJICHHOW JIOTMYECKON TMOCIEN0BATENbHOCTH, MIPU 3TOM
JIOITyCKaeT OJIHY HErpyOyro OIMMOKY WM HE 0oJiee JABYX HEAOUETOB M MOXKET MX
UCIIPABUTh CAMOCTOSTEILHO TpPU TPEOOBAHUM WM MPU HEOOJBIION MOMOIIU
MpernojiaBaresis; B OCHOBHOM YCBOWJI YYEOHBIM MaTepuai; MOATBEPKIAET OTBET
KOHKPETHBIMU TMPUMEPAMU; MPABUILHO OTBEYAET Ha JOMOJHUTEIbHBIC BOMPOCHI
YAUTEJIA.

YMeeT caMOCTOATENLHO BBIJEIATh IJIABHBIC TTOJIOKEHUSI B U3yYEHHOM MaTepuare;
Ha OCHOBaHMM (haKTOB U MPUMEPOB 0000IATh, /I€JaTh BBIBOJbI, YCTAaHABIMBATH
BHYTPHUIIPEIMETHBIEC CBSI3H.

[IpumeHsieT mMoMydYeHHbIE 3HAHUS HA TPAKTUKE B BUIOM3MEHEHHOW CHUTYyaIluH,
COOJIIOJJa€T OCHOBHBIE TIpaBWJIa KyJbTYPhl YCTHOW M TMCbMEHHOW peuH,

HCIIOJIB3YCT HAYUYHBIC TCPMHHBI.



He oOnamaer M0CTaTOYHBIM HABBIKOM pPabOThl CO CIPABOYHOM JHUTEpaTypoOH,
y4eOHHUKOM, TI€PBOMCTOYHHKAMHU (MPaBWIBHO OPHUEHTHPYETCS, HO padoTaer
MeaJIeHHO). JlomyckaeT HerpyOble HapylIeHUs paBuil OPOPMIIEHHS TUCbMEHHBIX
pabor.

Ouenka «3» CTaBUTCSI, €CIIN YYCHHUK:

Y cBOWII OCHOBHOE COJIEp)KaHUE YUEOHOr0 MaTepuasa, UMeeT PoOebl B yCBOEHUN
MaTepuana, HE MNPEMATCTBYIOIIME JATbHEUIIEMY YCBOCHHIO MPOrPaMMHOIO
MaTepuaa, MaTepuall Uu3JaraeT HEeCUCTEMATU3UPOBAaHHO, (parMeHTapHO, HE
BCET /1A ITOCIIEA0BATEIBHO.

[Toka3piBaeT HEAOCTATOUHYIO C(HOPMHPOBAHHOCTH OTACIIbHBIX 3HAHUM U yMEHUM;
BBIBOJIbI U 0000ILIEHUS] apTYMEHTUPYET CJ1a00, AOMYCKAET B HUX OLUIMOKH.
Jomyctun omuOKH M HETOYHOCTH B HCIOJIb30BAHUM HAYYHOW TEPMHHOJIOTHUH,
OIPEJENICHNs] NMOHATUI Jal HEJIOCTAaTOYHO YETKHE; HE HCIOJIb30BAJI B KA4ECTBE
JI0Ka3aTeNbCTBA BBIBOJBI U 00OOUICHUSI M3 HaONOJeHUM, (DaKTOB, OINBITOB WU
JOMYCTUJI OLUMOKHU MPU X U3JI0KEHUH.

HcnpIThIBaeT 3aTpyIHEHUSI B MPUMEHEHUM 3HAHUN, HEOOXOAMMBIX JI PELICHUS
3a/lay pa3IUYHbIX THUIIOB, NPU OOBICHEHUH KOHKPETHBIX SIBJICHUN Ha OCHOBE
TEOpUH, WIA B THOIATBEPKICHUM KOHKPETHBIX IPUMEPOB MIPAKTUYECKOTO
IPUMEHEHUS TEOPUU.

OTBeyaeT HEMOJHO Ha BOMPOCHl yuuTens (ymyckas M OCHOBHOE), WJIHU
BOCIPOM3BOAMUT COJEPKAHWE TEKCTa Y4YyeOHHMKA, HO HEIOCTATOYHO IOHHUMAaEeT
OTJIEJIbHBIE MMOJ0KEHHUS, UMEIOIINE BaXKHOE 3HAUYEHUE B 3TOM TEKCTE.
OOHapyXMBaeT HEJOCTATOYHOE [OHHMMAHHUE OTHENbHBIX MOJIOKEHUH TpH
BOCIPOM3BEJICHNH TEKCTa yyeOHMKa (3amMceld, MepBOMCTOYHUKOB) MM OTBEYAET
HEIOJIHO Ha BOMPOCHI YUUTEIIS, JOMYCKasl OJIHY - IB€ IpyOble OIIMOKHU.

Ouenka «2»CcTaBuTCS, €CJIA YYCHUK:

He ycBous 1 He pacKpbll OCHOBHOE COJIEpKaHUE MaTepurasa; He JIEJaeT BbIBOJOB
A 0000IIIECHNIA.

He 3HaeT m He NMOHMMAET 3HAYUTENBHYI) WM OCHOBHYIO YacTh IPOTPAMMHOIO

Marcepuajgia B HIOpcaciiax  IMOCTABJICHHBIX  BOIIPOCOB WM  HUMECT ci1abo



c(hOpMHUPOBAHHBIE W HEIOJIHBIE 3HAHWS M HE YMEET MPUMEHSATh MX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 33/1a4 0 00pasiry.

[Ipu oTBeTe (Ha OAWH BOIPOC) JIOMyCKaeT Oojiee ABYX rpyObIX OIIMOOK, KOTOPHIC
HE MOYKET UCIIPABUTD JAXKE MPU TOMOIINA YIUTEIIA.

He MoeT OTBETUTh HH Ha OJIWH UX MMOCTABICHHBIX BOIPOCOB.

[ToTHOCTBIO HE YCBOMII MaTepHall.

KpuTtepumn oneHok 3a NUCbMEHHYI0 PadoTy

Ouenka «5» cTaBUTCS, €CIIA YUYCHUK:

Beimorann paboty 6€3 ormmboK 1 HeJIOUYETOB;

Jlommyctun He Oosiee OHOTO HEMOYETa,

Ouenka «4» CTaBUTCS, €CJIU YYCHUK BBIMOJIHUI PaOOTy MOJHOCTHIO, HO JOMYCTHII
B HEU:

He Gonee onHoM Herpy0Ooi OMMOKK U OJHOTO HEJ0YETA,

He Gonee nByx HE04ETOB.

Ouenka «3»CTaBUTCS, €CIU YUCHUK MPABUIHLHO BBIMOJHWI HE MEHEE TOJOBHUHBI
paboOThI WK JOMYCTHI:

He 6onee nByx rpyObix omuOOK uiau He Oosiee 0HOM TpyOOl M OJHOUM HErpyOoit
omuOKU 1 0JHOTO HemodeTa; He Gosee 1ByX- Tpex HErpyObIX OIIMOOK WIIM OJTHOM
HerpyOoi OmMOKU 1 TPeX HET0UYETOB;

[Tpu oTCyTCTBUYM OMMOOK, HO MPU HATMYUU YETHIPEX-TIITH HETOUYETOB.

Ouenka «2» CTaBUTCS, €CIIU YUCHUK:

JlomycTr 9uciio OMMOO0K HET0UETOB, MPEBHIIIAIOIIEE HOPMY, TTPH KOTOPOH MOKET
OBITHh BBICTaBJIEHA OIIEHKA «3».

Ecnu npaBUiibHO BBITIOTHUI MEHEE TOJIOBUHBI PAOOTHI.

He mpucTymui k BBITTOJTHEHHIO PaOOTHI.

[TpaBunbsHO BeIMOTHWI HE 6oniee 10% Bcex 3agaHuil.

COAEPXKXAHUE KYPCA AJITEBPHI 7-9 KITACCOB
APUDOMETHUKA

PalII/IOHaJIl:HLIe qucJja. PaCHII/IpeHI/Ie MHOXCCTBA HATYpPaJbHBIX YHUCCII 10



MHOJXCCTBaA ILCJbIX, MHOKCCTBA HLCJIbIX YMUCCII JO MHOKXCCTBA pPallMOHAJBbHBIX.

m
PaHI/IOHaJILHOC YUCJIIO KaK OTHONIICHHC ;, ron¢ m — 1CJIOC 4YHCIO, n —

HaTypanbHOE. CTENEHB ¢ LEIbIM IT0KA3aTENIEM.
JelicTBUTEIbHbIE 4YHcaa. KBanpatHeli KopeHb M3 uucia. KopeHb Tperben

CTCIICHH. 3aIT1Ch KOpHGﬁ C MIOMOIIBIO CTCIICHU C I[pO6HI>IM II0Ka3aTCJICM.

IloHsTHe 06 WpPpPAaIMOHANBHOM uHcie. VppanuoHanIbHOCTH umcna V2 u
HECOM3MEPUMOCTh CTOPOHBI U IHMAroHAIN KBajpaTa. /lecsaTuuHbple NpuOInKEHU
UPpPalMOHAJIbHBIX YHCEIL.

MHOXeCTBO JIEUCTBUTEIBHBIX YHUCEN; IPEACTABICHUE ACHCTBUTEIBHBIX YHCEI
OECKOHEUHBIMH JI€CATUYHBIMU Apo0siMu. CpaBHEHHE I€MCTBUTEIBbHBIX YUCET.
Koopnunarnas npsimas. M3o0paxeHue ynucena TOUKaMU KOOPAMHATHOW MPSIMOH.
YucnoBble MPOMEKYTKH.

N3mepenusi, npudInKeHusi, OMeHKH. PazmMepsl 00BEKTOB OKPYXKAIOIIETO MUpPa
(OT »JeMeHTapHBIX 4YacTUll 10 BceneHHON), MIUTENBHOCTH MPOIECCOB B
OKpYXamIIeM MHpE. BpIIeneHne MHOXKHUTENS — CTEINEHU JECATH B 3alliCH
quCIIa.

[TpubnuxéHHOE 3HAUYEHHE BEJIMYMHBI, TOUHOCTh NpuOmmxeHus. [lpukuaka u
OLICHKA PE3YyJIbTATOB BBIYMCIICHU.

AJITEBPA

AuireOpanyeckue BbIpa)keHUsl. DyKBeHHblE BbIpaKeHUs (BBIPAXKEHHS C
nepeMeHHbIMH). YucinoBoe 3HaueHWe OYKBEHHOrO BbIpaxeHus. JlomycTumblie
3Ha4YeHHUs IepeMeHHbIX. IloacTaHOBKa BBIPAXXEHUNW BMECTO IIEPEMEHHBIX.
[IpeoOpa3oBaHue OyKBEHHBIX BBIPaKEHHI HA OCHOBE CBOMCTB apu(METUUECKUX
nerictBuil. PaBeHCTBO OYKBEHHBIX BhIpaXeHUM. TOXIECTBO.

CreneHb ¢ HaTypaJdbHBIM THOKa3zareneM H €€ cBoucTBa. OOHOWIEHBI U
MHOrouseHsl. CrerneHp MHOroujeHa. CIoXkeHHEe, BBIYUTAHUE, YMHOKEHHE
MHOTO4JIeHOB. DOpMyJIbI COKpPAIIEHHOIO YMHOXKEHHS: KBaapaT CYMMBI H
kBagpaT pasHocTu. Dopmyna pa3HocTH KBajparoB. lIpeoOpazoBanHue 1en0r0
BBIDAKEHU B MHOrowieH. PasnoxeHue MHOrOWIEHOB Ha MHOXUTENH.

Muorounensl ¢ onHOM mnepemeHHOM. Kopenb MHorowneHna. KsagpatHeii



TPEXWICH; PA3JIOKEHUE KBAJAPATHOIO TPEXWICHA HA MHOXKUTEIIU.
AnreOpanyeckass npobb. OCHOBHOE CBOWCTBO anreOpanyeckoid ApooOwu.
CnoxkeHue, BBIUMTAHUE, YMHOXEHHE, JCJICHUE alreOpanydeckux Jpooeil.
CreneHsp ¢ LENbIM [TOKAa3aTelIeM U €€ CBOMCTBA.

PannonanbHble BhIpaXeHUs U UX Npeodpa3oBaHus. JJokazaTenbCTBO TOXIAECTB.
KBagpatueie xopHu. CBoilcTBa apu@MeTUUECKUX KBAAPATHBIX KOPHEM M HX
IpUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAKEHHUHN U BBIYUCICHUSIM.
YpaBHenusi. YpaBHeHUue ¢ ogHOM nepemeHHou. Kopenbp ypaBHeHus. CBoiicTBa
YHCJIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHHUM.

Jluneitnoe ypaBHenue. KBajgpaTtHoe ypaBHeHUE: (popmysia KOpHEH KBagpaTHOIO
ypaBHeHus. Teopema Buera. Penienue ypaBHeHUN, CBOASIINXCS K JUHEHHBIM U
KBaJpaTHeIM. [Ipumepsl penieHns ypaBHEHUNM TPEThEU M YETBEPTOM CTEIEHEM.
Pemenue apoOGHO-paliMOHaIbHbBIX YPABHEHUN.

YpaBHeHue ¢ JAByMs IlepeMeHHbIMU. JIMHENHOE ypaBHEHHE C JAByMs
IIEPEMEHHBIMU, ITPUMEPHI PEIIECHUS YPABHEHUN B LEJIBIX YUCIIAX.

Cucrema ypaBHEHUHW C JBYMS IIEPEMEHHBIMH. PaBHOCUIBHOCTH CHCTEM.
Cucrembl JByX JIMHEHMHBIX YPaBHEHWW C JByMs IEPEMEHHBIMH; PEIICHUE
[IOJICTAHOBKOM W cllo)keHueM. [IpuMepsl pemeHuss CUCTEM HEJIMHEUHBIX
YPaBHEHHM C JBYMs IIEPEMEHHBIMU.

Penienre TeKCTOBBIX 3a/1a4 alreOpanyeckum CrocoOoM.

JlekapToBbl ~KOOpPAMHATBI Ha IJIOCKOCTH. ['paduueckas wuHTEpHperanus
YpaBHEHUS C JABYMsSl NMEpeMEHHbIMU. ['paduk JUHEHMHOro ypaBHEHHUS C JIBYMS
NEPEMEHHBIMU; YII0BOM KOA(PPULUHMEHT MNpsIMOM; YCIOBHE MapalieIbHOCTH
npsMbIx. ['paduku  mpocTedmmx HEMMHEHWHBIX  ypaBHEHW: mapaboia,
runepoosia, OKpykHOCTh. ['paduueckas MHTEpHpeTalusi CUCTEM YpPAaBHEHUU C
JIBYMS IIEPEMEHHBIMU.

HepasBencrBa. UncioBble HEpAaBEHCTBA U UX CBOMCTBA.

HepaBencTBO ¢ ogHOM mepeMeHHOM. PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENHBIE
HEpAaBEHCTBA C OJHOW mnepemeHHOW. KBanpatHsie HepaBeHCTBA. CHUCTEMBI

HEPABEHCTB C OJHOMN MEPEMEHHOM.



O YHKIINAN

OcHOBHBIe MOHATHSA. 3aBUCHUMOCTH MEXAy BennmunHamu. [loustue QyHKIHMH.
OO6nacTh ompejeaeHUsT U MHOXKECTBO 3HaueHUU (PyHkmuu. CrocoObl 3amaHus
bynkmuu. ['paduk Gyakiuu. CBoiicTBa GyHKINH, UX 0TOOpakeHUE HA Tpaduke.
[Ipumepsl rpaduKOB 3aBUCUMOCTEH, OTPAKAIOIINX PeaTbHbIE MPOIIECCHI.
YucaoBble QyHkuuu. DyHKIWH, OMUCHIBAIOIIME MNPAMYIO U OOpaTHYIO
MPONOPIUOHAIBHBIE 3aBUCUMOCTH, HUX Tpadukd U cBolcTBa. JluHeitHas
byuknus, e€ rpabuk u cBoiicTBa. KBampatuunas ¢yHkius, e€ rpaduk u
cBoiictBa. CteneHHbIe (YHKIIMU C HATypaJdbHBIMHU IMOKazaTeassMu 2 U 3, HX
rpaduky u cBoiictea. I'paduxu pyrkmuit y = Vx,y = Vx,y = |x|

YuciaoBble NMOCJAEA0BATEIbHOCTH. [IOHSATHE 4YMCIOBOM IIOCIIEIOBATEIHLHOCTH.
3amaHre TOCIeI0BaTEILHOCTH PEKYPPEHTHBIM CIOCOOOM U ¢Gopmynor N-ro
YJICHA.

ApubmeTnueckas M TeoMeTpudeckas mnporpeccur. DopMmynbl «N-To dYiIcHA
apu(pMETHUECKON U T€OMETPUUYECKOU Mpodeccuii, CyMMBbl MEPBBIX N-X YJICHOB.
N300paxkeHre 4jaeHOB apU(METHUYECKOM U TeoMEeTpUYecKol mnpodeccuil
TOYKaMHU KOOPJAWHATHOM TIJIOCKOCTH.

BEPOSATHOCTBb U CTATUCTHUKA

OnucarenbHasi cratuctuka. IlpeacraBineHve JaHHBIX B BHJE TaOJHII,
Irarpamm, rpauKoOB. Cnyuaiinas U3MEHUMBOCTb. CraTucTuueckue
XapakTepUCTUKU Habopa JaHHBIX: cpeaHee apudmeTuyeckoe, MeaUaHa,
HanOoJIpIlICE M HAaUMEHbIIICe 3HAYCHUS, pa3Max. [IpeacraBiaeHre o BBIOOPOUYHOM
HUCCIeIOBaHMH.

Cayuaiinble cOOBITHS M BEpPOATHOCTH. [loHATHE O Cciay4alHOM OIbBITE U
ciaydaitHoM coObITHH. YacTtoTa ciydyaHOTO COOBITHSA. CTaTUCTHYECKUN TOAXO0T
K TIOHSITHIO BEPOSTHOCTH. BeposTHOCTH TPOTHUBOMOJIOKHBIX COOBITHH.
He3aBucumbie  coOBITHS. YMHOXEHHE BEpOSATHOCTEH. JlocTOBepHBIE W
HEBO3MOKHBIE  cOOBITHMA. PaBHOBO3MOXHOCTHL  coOwITHH. Knaccmueckoe
ONpEICJIEHUE BEPOSTHOCTH.

KomOunaTopuka. Permenne KoMOWMHATOPHBIX 3ahad mepebOpoM BapHaHTOB.



Kom6unaropnoe npaBuio ymHoxeHus. [lepectanoBku u pakropual.

JIOI'NKA U MHOXECTBA

Teopernko-MHOKeCTBEHHbIC NOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3ajaHue MHOXKECTB  IEPEUMCICHHEM  3JEMEHTOB, XapaKTEPUCTUUECKUM
cBoiictBoM. CraHjgapTHble OOO3Ha4YeHUsI YHUCJIOBBIX MHOXecTB. Ilyctoe
MHOXECTBO U ero obo3HaueHue. [lonmHoxxkecTBO. OOBEAMHEHNE U TIEPECEUEHUE
MHOJKECTB, Pa3HOCTb MHOKECTB.

NnnrocTpannss OTHOWIEHUN MEXAY MHOXKECTBAMU C IMOMOIIBIO AHMarpaMm Jiliiepa
— BenHa.

DJieMeHThI JOTuKHU. [IoHsATHE O PaBHOCUIIBHOCTH, CIE€JOBaHUU, yNOTpeOIeHHE
JOTUYECKUX CBSA30K eciu Mo ..., 8 MOM U MOJIbKO 8 MOM Clyyae, JTOTUUECKUe
CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PAZBUTUU

HUctopuss QopmupoBaHus TMOHITHUS 4YHUCIA: HaTypajlbHble 4YHCHa, JIpodu,
HEJIOCTATOYHOCTh PALMOHAIBHBIX YHCEN [JIs TEOMETPUUYECKHX H3MEPEHUN,
uppauvoHaigbHble 4yucna. CTapuHHbIE CHUCTEMbl 3amucu yucen. Jpobu B
Basunone, Erunte, Pume. OTkpbiTHE NeCATUYHBIX 1poOei. CTapruHHBIE CUCTEMBI
mep. [ecaruunsie papoOu u Merpuueckas cucrema wmep. llosBienue
OTpULATENbHBIX Yucen U HyJd. JI. Maraunkuii. JI. Diinep.

3apoxaeHue anreOpsl B Heapax apudmetuku. Ain-Xopesmu. Poxnaenue
oykBeHHoi cumBonuku. I1. depma, ®. Buet, P. Jlexkapr. Mcropus Bompoca o
HaxO0XJeHUU QOopMyJl KOpHEH anredpanvyeckux ypaBHEHUU, HEPA3PEIIMMOCTh B
paauKanax ypaBHeHUW crenenu, Oonpueit uetbipéx. H. Tapranesa, k. Kapaano,
H. X. A6ens, D. I'anya.

N300perenne MeToga KOOPAMHAT, MO3BOJISIIONIETO NEPEBOUTh T€OMETPUUECKUE
o0bekThl Ha sA3bIK anreopol. P. Jlekapt u II. depma. [Ipumepsl pa3zamdaHbIX
CHUCTEM KOOPJAMHAT HA INIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubGoHauun) o kposmkax, uyncia duboHayywm.
3aada o maxMaTHOM JOCKE.

HcToku Teopun BEPOSITHOCTEN: CTPAx0OBOE €10, a3apTHbIe Urpsl. I1. Pepma u b.



[Tackanse. S. bepnymm. A. H. Koamoropos.

YYEBHO-TEMATHYECKHWH ILVIAH

Komnnuectso Bunet paboTsl, mpoekTHas
HaumenoBanue paszeina, TeMbl
Ne 4acoB JeSATEIbHOCTD
IIpenmer «Aaredpa» 7 kiacc
1 | MaremaTu4yeckuii  fA3BIK.
13 KontponbHas padora
MaTtemaTHyeckass MojaeJb
2 | JInneiinasn GyHKnus 11 KonTponbHas padora
CucreMbl ABYX JHHEHHBIX
3 YPABHEHHU U c ABYMSI 13 KonTponbnas pabora
nepeMeHHbIMHU
Ctenenb ¢ HaTypaJbHBIM
noKa3areJjemM " ee
4 | cBoiicTBa. OaHo4JIeHBI. 14 KonTponbnas pabota
Onepauun HaJ
OJTHOYJIEHAMH
MHOro4JeHbl.
Apudpmernyeckue
5 pud 15 KontponbHas pabora
onmepanuun HaJ
MHOIr04JeHaMH
6 | Pasiokenue MHOro4jJeHoB
18 KontponbHas padota
HA MHOKHTEJH
7 | ®yaxkuns y=x2 9 -
8 | Mrorosoe NMOBTOPEHHE 6 KontponbHas padota
IIpenmer «Aaredopa» 8 kiaacc
KonTtponbHas pabota
1 Aaredpandeckue 1poou 21 p p
KonTposibHas pabora
DOyHKUUSA y = Vx.
2 | CpoiicTBa KBaJpPaTHOTO 18 KontponbHas pabora
KOpHA
3 KBaJIpaTI/l‘lHaS;( byHKuus. 18 KonTtponbHas pabota
DyHKIHUA Y = - KonTtpomnsHas pabora
KonTponbnas padbora
4 KBaapaTHbie ypaBHeHU S 21 P p
KonTtposnbHas pabota
5 HepaBencrTBa 16 KonTponbHas pabota
6 | Hrorosoe NMOBTOPEHHUE 5 KontponbHas padota
IIpenmer «Aaredopa» 9 kiaace
HepaBencrBa M cHCTeMbI
1 P 16 KontponbHas padota
HepaBEHCTB
2 | Cucrembl ypaBHenuii 15 KonTponbnas pabora
KonTponbhas pabora
3 Yucaosbie pyHKINH 25 P p
KonTtposnbHas pabora
4 IIporpeccun 16 KontponbHast pabora
DJ1eMeHThI
5 12 KontponpHas padota

KOMOMHATOPHKH,




CTATHCTHKH M  TEOpHUH
BEPOSITHOCTEH
6 | Hrorosoe NMOBTOPEeHHUE 15 KonTponbHas pabora
Bcezo konuuecmeo uacos 306

TEMATHUYECKHH IUIAH C OIIPEJIEJEHUEM OCHOBHBIX BUJIOB YUEBHOM

NAEATEJIBHOCTHU
No Tema ypoka XapakTepucTruKa y4eOHOM JIeATeTbHOCTH
HNPEIMET «AJITEBPA» 7 kiace

I. MateMmaTuueckui A36IK. MaTemMaTuuyeckas

MOJZENb

HaxonuTe 3HaueHHS YMCIOBBIX BBIPAKECHUH,

a TaKXC BBIpa}KCHI/Iﬁ C NEPEMCHHBIMU IIpH

1-3

4-5

9-10

11-12
13

YucnoBele U anredpanyeckue
BBIPpAXKCHUA

YT1o Takoe MaTeMaTHYCCKHUH SI3BIK
YTo Takoe maremaTudeckas
MOJIEJb

JIuHeiiHoe ypaBHEHHUE C OTHOMN
MEPEMEHHOM

Koopaunatnas npsamas

Kontponbhas pabora Ne 1

YKa3aHHBIX 3HAYEHUAX IIEPEMEHHBIX.
Hcnonw3oBath 3HakM <, =, <, >, 4YUTaTh U
COCTAaBJIATh ABOMHBIE HEPABEHCTBA.

BemonuaTe mpocTeiiine 1npeodpazoBaHus
BBIPAXCHUI: IIPUBOJUTH oJJ00HbBIE
cylaraeMble, pacKpblBaTh CKOOKH B CyMM€ MU

pasHocTH BblpaxkeHuil. I[lo3HakoMuTbCs C

IIOHATHUAMU MaTeMaTHUCCKUU SA3BbIK,
MaTEMAaTHUYCCKasA MOACIIb. Hay‘II/ITBCH
BBIINIOJIHATD SJICMCHTAPHBIC 3HAaKOBO-
CHMBOJIMYCCKUEC I[GﬁCTBI/I?[, COCTaBJIATH

OYKBEHHbIE  BBIPQKEHHMSI IO  YCIIOBUSM,
3alaHHBIM  CJIOBECHO,  PUCYHKOM  WIJIH
YEpTEIKOM

Pemate ypaBHeHuss Buma ax=b pu
pa3MUUHBIX 3HAUCHHSX a M D, a TaKke
HECJIOKHBIE YPABHEHU, CBOASAIINECS K HUM.
Hcnons3oBark anmapar ypaBHEHMH Ul
penieHus TEKCTOBBIX 3ajad,
MHTEPIPETHUPOBATH PE3YIIbTAT.
I103HaKOMUTBCS C NMOHATUAMU KOOPAMHATHAS
npsiMasi, KOOpJAUHATBI TOYKH, MOAYJIb 4YUCIIA,
YU CIOBOU IIPOMEXKYTOK. Hayuutscs

OTMEYaTh Ha KOOPJAWHATHON MPSIMOU TOUYKY C




3alaHHOU KOOPJAMHATOH, OIIPEACIIATE

KOOPJHMHATY TOYKH, BUJ IPOMEXKYTKA

Il. JIuneitnas GyHKIU

14-15
16-18

19-21

22

23

24

KoopaunaTHas niaockocTh
JIuHeiiHOe ypaBHEHUE C IBYMS
NEepEeMEHHBIMH U ero rpaduk
Jlunetinas pyHkKIusA U ee rpaduk
JIuneiinas pyukmus y=Kkx
B3aumHoe pacnosioxeHue
rpad@MKOB TUHEHHBIX QYHKIIUH

KonTponpHas pabora Ne 2

[103HaKOMUTBCS C TOHATUEM JIMHEIHOE
yYpaBHEHHE C JIBYMsI IEPEMEHHBIMU, pEILIEHHE
ypaBHenus ax+by+c=0, rpaduk ypaBHeHuHS.
BeIpaxxaTh B JIMHETHOM ypPaBHEHUU OJIHY
NEPEMEHHYIO uepe3 Ipyryto. Beranucisrs
3Ha4YeHMs QYHKIIUHU, 3aTaHHON (OPMYJIOH,
COCTaBJIATH TAONUIIBI 3HaYeHUH QyHKIUH. [1o
rpaduKy QYHKIIMH HAXOIUTh 3HAUYCHHE
(GYHKLUU 110 U3BECTHOMY 3HAUEHUIO
apryMeHTa U pelaTh 0OpaTHYIO 3a1auy.
Crpouts rpaduku npsmon
MPONOPIMOHATFHOCTH U JIMHEHHOHN (PyHKINH,
OIKCHIBATH CBOMCTBA 3TUX (YHKLHUH.
[ToHnmath, Kak BIMsIET 3HaK K03 duuneHTa
K Ha pacIolOKEHNE B KOOPAMHATHOU
TUIOCKOCTH rpaduka QyHKIHMU y = KX, TIe
k#0, kak 3aBucHUT OT 3HAYeHUM k U b
B3aMMHOE PACHOJIOKEHHUE ITPaPUKOB IBYX
byHKIMii BUia y = kx + b, mmoctpupoath
3TO Ha KoMIbIoTepe. HTepnpeTHpoBaTh
rpa MKy peaibHbIX 3aBUCUMOCTEH,
OMHUCBHIBAEMBIX (OPMYJIaMH BHJIA Y= KX, TJI€

kz20u y=xx + b

I1l. CucteMsl ABYX NMHEHHBIX YpaBHEHUH ¢

ABYMs ICPEMCHHBIMU

25-26
27-29
30-32
33-36

37

OCHOBHBIE TOHATHS

MeTomx moncTaHOBKH

MeTton anreGpandeckoro
CIIOKEHU S

CucteMbl ABYX JTUHEHHBIX
YpPaBHEHHH C IBYyMs ITIEPEMEHHBIMH
KaKk MaTeMaTHYECKHE MOJEIN

peanbHbIX CUTYyalui

Onpenenstb, SBASETCS U Tapa YHUCelN
pEelICHUEM JaHHOM CHUCTEMBbI ypaBHEHHUH C
IByMsi TiepeMeHHbIMH. CTpouTh Tpaduku
ypaBHeHUH. Pemats rpaguueckum cnocobom
CHUCTEMBI JIMHEWHBIX YPaBHEHHU C JABYMs
[IEPEMEHHBIMHU. [IpumensTh crocod
MOJCTAHOBKM M CHOCOO CIOXEHHS MpU
pPELIEHUN CHUCTEM JIMHEWHBIX YPAaBHEHHH C
JIBYyMs TIepeMEHHbIMH. Pemare TEKCTOBBIE
KauecTBe

3aJa4u, HCIIOJIb3Ys B




KonTponsHas pabora Ne 3

anreOpandecKkoi MOJen CUCTEMY
ypaBHeHui. VHTeprpeTtupoBarb pe3yibTar,

MOJIYYEHHBIH MPU PEIICHUN CUCTEMBbI

IV. Ctenens ¢ HaTypaJIbHBIM [1OKa3aTeaeM U
ee coiicTBa. OgHousieHbl. Onepanuu Haj

OJHOYJICHaAMH

38 YTo Takoe cTeneHb C

HaTypaJbHBIM IMOKA3aTEJICM

39 Tabnuiia OCHOBHBEIX CTEIEHEH
40-41 | CBoiicTBa CTENEHH C HATypaJIbHBIM
IoKa3zaTejeM
42 VYMHOXKEHHUE U IeJICHUE CTEIIEHEN C

ONMHAKOBBIMH [IOKA3aTEISIMHA
43 CreneHb ¢ HYJIEBBIM ITOKa3aTeieM
44 I[lousaTre ogHOYIICHA.

CraHgapTHBIA BUJ OJHOYJICHA

45-46 | CinoxxeHue U BEIYUTAHHE
OJIHOYJICHOB

47-48 | YMHOXEHHWE OTHOYJICHOB.
Bo3Begenne ogHo4dieHa B
HATypaJbHYIO CTEICHD

49-50 | Jlenenue ogHOUICHA HA OJHOYICH

51 KonTponsHas pabora Ne 4

Beruncnares  3HaYeHUS BBIpa)KeHI/Iﬁ BHUaa

a’*rie a— TupOMU3BOJLHOE YHUCIO, N —

HaTypaJlbHOE 4YMCJIO, YCTHO U IIMCBMEHHO, a
TaKXKe c

MTOMOIIIBIO KaJIbKYJISITOpA.

dopMyIHpOBATH, 3alMChIBATH B
CUMBOJIMYECKON (opMe u 00OCHOBBIBAThH
CBOWCTBA

CTENIEHW  C  HaTypaJbHbIM

nokaszaresieMm. [IpuMeHsTh CBOMCTBA CTEIEHU

TUTS npeoOpazoBaHus BBIPAKCHHI.
Brimonusate CIIOKEHHE, BBIUHTAHUE,
YMHOXXCHHE H JIeJICHUE OJIHOWICHOB U

BO3BCACHHUEC OJHOYJICHOB B CTCIICHD

V. MHorounensl. Apupmerndeckue

onepanuvu HaJ MHOTO4YJICHaAMHA

52 OCHOBHBIE TOHATHS

53-54 | CnoxxeHue 1 BEIYUTAHHE
MHOTOYJIEHOB

55-56 | YMHOX€EHNEe MHOTOYJIEHA Ha
OJITHOYJICH

57-59 | YMHOX€EeHNE MHOTOYJIEHA Ha
MHOTOYJIEH

60-64 | ®opmyaBl COKpANIEHHOTO

YMHOXCHUA

3anuceiBaT MHOTOWIEH B CTaHJAapTHOM

BUAC, ONpcacidATb CTCICHb MHOI'OYJICHA.

BrInonHaTe CJIOKCHHUC n BBIYUTAHUC

MHOTOWJICHOB, YMHOXXEHHE OJHOYJIEHA Ha
MHOTOYJICH M MHOTOWICHAa Ha MHOTOYJICH.
[IpuMeHsATh NEUCTBUS C MHOTOYJIEHAMH TPHU
peLeHnmn pa3HoOO0pa3HBIX 3ajad, B
YAaCTHOCTHU IPHU PELICHUH TEKCTOBBIX 3aJay C
noMoupo ypaBHeHul [lo3HakoMuTbCS C
OCHOBHBIMH

dbopMmynaMu  COKpaIIeHHOTO

YMHOKCHHA. I[OKaSBIBaTB CIIpaBCAJINBOCTDb




65 Jlenenue MHOroujaeHa Ha bopmyn COKpalIEHHOI O YMHOXEHHUS,
66 OJHOYJICH NPUMEHATh UX B MPEeoOpa3oBaHUAX LENbIX
KonTponpnas pabora Ne 5 BBIPAYKEHHUI B MHOTOYJICHBI
V1. PaznoxeHnue MHOTOUJIEHOB Ha OcBoutb oreparuo pas3IoxKeHUs
MHOXHUTEITU MHOTOYWJICHOB HA MHOMXUTENU. BBINOIHATH
67 UTo Takoe pa3lioKeHue pas3ioKeHUEe MHOTOWICHOB HAa MHOXHUTEIH,
MHOTOYJIECHOB HA MHOXXHUTEIH U UCIOJIb3YS] BBIHECEHHE MHOXKHTEIS 32 CKOOKHU
3a4eM OHO HYXKHO u crnocod  rpynnupoBku.  Hayuuthbes
68-69 | BeiHeceHne 00mEeTro MHOXKUTENS 3a | IPUMEHATh (hopMyIIBI COKPAIICHHOTO
CKOOKH YMHOXXEHUS /ISl Pa3JIOKEHHUS MHOTOUYJICHOB
70-71 | Cnoco6 rpynmnupoBKHU Ha MHOXxuUTenH. HayuuThcs ncnonb3oBaTth B
72-76 | Pa3noxeHue MHOTOUYJIEHOB Ha OJIHOM BBIPQKEHUU MHOIOUYIEHA HECKOJIBbKO
MHOXKHUTEIU C TOMOIIBI0 GOopPMYIT orepanui u3 panee M3YyYCHHBIX.
COKPAIIEHHOTO YMHOXEHUS [To3HakOMUTBCS c MOHSITHSIMH
77-79 | Pa3noxeHMe MHOTOYJICHOB Ha anrebpanydeckast Ipo0Bb, o0JacTh
MHOXUTEIHU C TOMOUIbIO JOTTYCTUMBIX 3HAUEHUN MEePEeMEHHOM, 00muit
KOMOMHAIIMH PA3IMYHBIX TPUEMOB | MHOXHTEb npo0eii, OCHOBHBIMH
80-82 | Cokpamienue anredpandeckux COCTaBHBIMM  YacTsIMH  anreOpamyecKon
npobeit Ipoowu. Hayuurtbcs COKpariarh
83 ToxnectBa anreopandeckue apoou. I[To3HaKOMHUTBCS C
84 KontponbHas pabora Ne 6 MOHATUSIMH ~ TOKJECTBA, TOKIECTBEHHbBIE
BBIPAXXEHUS U UX MpeoOpa3oBaHUsl.
VIl. ®dyuknus y=x2 ITo3HaKOMUTBECS ¢ OCHOBHOM KBaJpaTUYHON
85-87 | dynknus y=x° u ee rpaguk QyHKIMel BUa y=X°, ee CBOCTBAMH 1
88-89 | I'padmueckoe pemieHne ypaBHEHUN rpauKoM, OCHOBHBIMH TTOHSITHSIMHE IS
Urto o3HayaeT B MaTeMaTHKE n3ydeHus GyHkuu: napadosa, BepunHa
90-92 | zamuch y=f(x) napaboibl, ocb. HayduThcst CTpOUTH U UUTATh
93 HrtoroBas KOHTpoJbHas paboTa rpaduK KBapaTHUHON (QYHKLUH.
ITo3HaKOMUTBCS ¢ OCHOBHOM
MaTeMaTHYECKOW 3aMUCHIO JITISl TOCTPOCHUS
rpadukoB QyHKIHNA y=f(X)

VI1IIl. UtoroBoe moBTOpEeHUE

(c94 ypoka o 102)

HNPEIAMET «AJI

T'EBPA» 8 kiaacc

l. AnreOpanveckue a1podu




OCHOBHBIE TTOHATH S

Hayuntbcst pacrio3HaBaTh anreOpanieckyro

2-3 OCHOBHOE CBOMCTBO JpoOb, HAXOIUTH 00JaCTh JOIMYCTHMBIX
anredpandeckoil 1podu 3HAYEHUU nepeMeHHoN. PopMyIUpPOBAThH

4-5 CrnoxxeHue U BbIYUTAHHE OCHOBHOE CBOWCTBO pallMOHATIBLHON JpodH U
anredpandeckux apoodeii ¢ IPUMEHSTH €ro s Ipeodpa3zoBaHus Jpoleit.
OJIMHAKOBBIMHU 3HAMEHATEIIMU BBINONHATE ClIOKEHHE, BRIYUTAHUE,

6-9 CrnoxxeHue U BbIYUTaHHE YMHOKEHUE U JICJICHUE PALlMOHAIBHBIX
anredpandecKkux apooeit ¢ Jpo0ei, a TaKk)Ke BO3BEICHHE IpoOH B
pa3HBIMU 3HAMEHATEISIMH CTereHb. BRIMOMHATE pa3nnyHble

10 KonTponsnas pabora Ne 1 npeoOpa3oBaHus parlOHATBHBIX

11-12 | YMHOXEHHUE U NEJICHUE BBIPOKCHHM, IOKAa3bIBATh TOXKICCTRA.
anrebpanydeckux Apooeil. [To3HAaKOMUTHCS C MIPaBUIIAMHU PELLICHUS
Bo3Benenue anredpanueckoi paroHaIbHbIX ypaBHeHHH. [I03HaKOMUTBCS
IpoOU B CTETICHD C TIOHSTHEM CTETIeHb C OTPHUIIATEIbHBIM

13-15 | I[IpeoOpa3oBanue pamuoOHATbHBIX 1eJIbIM nokazaresaeM. OCBOUTH CBOMCTBO
BBIpaKEHU N CTEMEeHH C OTPUATENILHBIM LIETBIM

16-17 | [IepBbIe IpeacTaBICHUS O nokasareneM. HayuuThcsl BBIUUCTSTD
pELICHUHU PaIlMOHAIBHBIX 3HAYEHUS CTETICHEH C IIEeTIBIM

18-20 | ypaBHeHUiA OTpHULIATENIbHBIM [10Ka3aTeeM, YIpoLIaTh
CreneHb ¢ OTpUIIATEIbHBIM IEJIBIM | BBIPAXKEHUS, UCTIONb3Yys ONpPEIeICHUE U
nokasaTresemMm CBOWCTBA CTENEHH C OTPULIATENILHBIM 1IEJTbIM

21 KontponbHas pabota Ne 2 MIOKAa3aTeJeM.

. dyuxuns y = Vx. [IpuBOIUTE, MpUMEPHI palOHATBHBIX U
CBoiicTBa KBaJPaTHOTO UPPaIMOHATIBHBIX qrcer. Haxonuts
KOPHS 3HAYCHUs apU(PMETHUECKUX  KBaJPaTHBIX

22-23 | PanuoHnanbHbIe YnciIa KOpHEH, WCIONb3ys TpH HEOOXOIUMOCTH

24-25 | TloHATHe KBAaJAPATHOTO KOPHS U3 KaJIbKYJIATOp. [l0Ka3bIBaTh TEOPEMBI O KOpHE
HEOTPUUATEIBHOTO YUCIIA 3 IPOU3BEICHNUs 1 Ipoow,

26 HppanuonanbHble yncia ToxnectBo Va2 = |a|, mupuMeHsITh HX B

27 MHO0X€eCTBO NEHCTBUTEIBHBIX peoOpa3oBaHUAX BBIPa)KCHUM.

28-29 | uyncen OcBoOOXIaTbCS OT UPPALMOHATBHOCTU B
DOyHKIUA Y = \/E, €e CBOMCTBA U 3HAMEHATEeNsIX Jpodeil  Buaa %,ﬁ.

30-31 | rpaduk

32-35

BrmHOCHTE MHOXHTEIL 3a 3HAK KOpHA H




CBoiicTBa KBaJpaTHBIX KOpHEH BHOCUTh MHOXMWTEIb IO 3HAK KOpPHS.
[Ipeobpa3oBaHme BEIpaXKCHUH, Hcnonp30oBarh  KBagpaTHbIE KOPHU IS
35 coJepKallux omepanuio BBIPAXKECHUS MIePEeMEHHBIX u3
37-39 | u3BneUEeHUS KBAJIPATHOTO KOPHS reOMETpUYECKUX U (usnyeckux Hopmyi.
KOHTpOJIbHaSI pa60Ta No 3 CTpOI/ITB rpa(i)pn( (byHKHHH y = \/E "
Monynb 1eHCTBUTEIBHOTO YUCIA | WIIOCTPUPOBATH Ha IpaduKe eé CBOICTBA.
1. Ksagpatwunas ¢pyHkmus. | [Io3HAKOMUTBCS ¢ TOHATHAMH BEpIINHA, OCh
OyHKUUL Y = k U BeTBU mapaboisibl. HayuuTbcs BBIYMCIATH
e
= 3HAYCHUS KUUH, 33JaHHBIX (OPMYyIIaMHu.
40-42 | dynknus y=Kx?, ee cBoiicTBa u dyn ’ Popy
[To3HakOMUTBCE €  TOHATUSAMH  BETBb
rpaduk
43-44 K runepOoIbl, kodurmeHt oOpaTtHoit
) DyHKIMA Y = —, €€ CBOMCTBA U
x MPOIMOPLIUOHAIBHOCTH, aCUMIITOTA,
rpaduk .
45 cummeTpus runep6onsl. OCBOUTH CBOMCTBA
KontponpHas pabora Ne 4 o
46-47 byHKIMH, CBOMCTBA k02 PunmenTa
Kak moctpouts rpaduk GpyHKIIUH .
oOpatHOi mponopruoHaabHOCTH. OCBOUTH
y=f(x+l), ecniu u3BecteH rpapux .
KaK OCYIIECTBIISATh MapajlielbHBIA IMEePEeHOC
ukiuu y=Ff(x .
48-49 ymxunu y=f(x) 3aJJaHHON (PYHKIIMH 1O OCH alcCIyce, 0 OCH
Kak moctpouth rpaduk GyHKIUU
opauHaT. OCBOMTH Kak  OCYIIECTBISTH
y=f(x)+m, eciu usBectTeH rpadux .
napajuleNibHBIi  MEepeHoC W CABUT 1O
dynkuun y=Ff(x) .
50-51 KOOPJMHATHON IJIOCKOCTH, 00pa3ysi HOBYIO
Kak moctpouts rpadguk GpyHkuu .
CHUCTEMYy KOOpIWHAT. Y3HaTh CBOWCTBA U
y=f(x+1)+m, ecnu u3Becten .
rpagukn  TpeoOpa3oBaHHBIX  (PYHKIUH.
rpaduk pyuknuu y=Ff(x
5954 padux pynxumn y=F(x) [To3HakOMUTBCS C KOMITOHEHTaMH
dynknus y = ax? + bx + ¢, ee
KBaJpaTHOIO TpeXwieHa, y3HAaTh Ha3BaHHE
BOWCTBA U I'pauk
55 CBO pad KOA(DPUIIMEHTOB KBAJpPaTHOTO TpeXduieHa.
I'pagmieckoe pemenue HayunTbCcsi CTpOUTH M OINHKCHIBaTH CBOMCTBA
KBaJIpaTHBIX YpaBHECHHU U
56-57 L yp rpaduka GyHKIuE BUga ¥ = ax? + bx + c.
KonTponbsHas pabora Ne 5
OcBouTh ¢GopmMyay AJA HaXOKIEHHUS
BEePIIMHBI Napa0doJbl.
IV.  Ksagpatusie ypaBHeHus | Pemare kBaapaTHble ypaBHeHus. Haxoautsb
58-59 | OcHOBHEBIC TTOHATHS no00pPOM KOPHH KB3JPaTHOTO YpPaBHEHHS,
60-62 | ®opmynbl KOpHEH KBaApaTHBIX ucnonp3yss TeopeMy Buera. Hccnenosath
ypaBHEHH I KBaJpaTHbIE ypaBHEHUS 110 JAUCKPUMHHAHTY
63-65 | PanmmoHanbHbBIE YpaBHEHUS u  kodpdummentam. Pemare  apoOHBIC




66 KonTponsnas pabora Ne 6 paloHaIbHbIE YpAaBHEHUS, CBOJAS pEIICHUE
67-70 | PanmonanbpHbIEe YpaBHEHUS KakK TaKUX YPaBHEHHMU K PELICHUIO JIMHEWHBIX H
MaTeMaTH4eCKHe MOJEIN KBAJIpaTHBIX YPAaBHEHUH C MOCIEAYIOUIUM
peaNbHBIX CUTyalUH UCKITIOYEHHEM ITOCTOPOHHUX KOpPHEH.
71-72 | Eme ogna ¢popmynia KOpHe# Pemarp TekcToBble 3alauM, HUCIHOJB3YS B
KBaJIpaTHOTO ypaBHEHUS Ka4yecTBe anreOpanyeckon MOJIENN
73-74 | Teopema Buera KBaJpaTHbIE W JPOOHBIC pAIMOHAILHBIC
75 KouTponpnas pabora Ne 7 ypaBHEHUS
76-78 | UppaunoHalbHbIE YpaBHECHUS
V. HepasencrBa
79-81 | CBoiicTBa YHCIOBBIX HEPABEHCTB dopmynupoBaTh M JOKa3blBaThb CBOMCTBA
82-84 | UccnenoBanue GyHKIUHA Ha YHUCJIOBBIX HEPaBEHCTB. Hcnomns3oBare
MOHOTOHHOCTD ammapar HEPaBEHCTB ISt OLICHKHU
85-86 | Pemenue MMHEHHBIX HEPABEHCTB MOTPEIIHOCTH ¥ TOYHOCTH MPUOIVKEHHS.
87-89 | Pemenue kBaapaTHBIX HepaBeHCTB | HaxomauTh miepeceyeHre W OOBbEAMHEHUE
90 Kontponbuas pabora Ne 8 MHOKECTB, B  YaCTHOCTH  YHCIIOBBIX
91-92 | IIpubnuxeHHbIE 3HAYCHUS IIPOMEKYTKOB.
JNEWCTBUTEIBHBIX YHUCEN Pemarp nuHeliHble HepaBeHCTBa. OCBOUTH
93 CrangapTHbIN BUJ JITOPUTM pelieHus KBaJIPaTHOTO
MOJIOKUTEIBHOTO YHCcIia HepaBeHCTBA. [l03HAKOMUTBCA C TOHATHEM
94 HUtoroBas KoHTpoJbHas paboTa NpUOIMKEHHOE 3Ha4YeHHE qucia,
NpUOIMKEHNE TI0 HEJOCTAaTKY, OKPYTJICHHE
qucia, HOTPELIHOCTb NPUOIINKEHHUS.
[To3HaKOMUTBCS € TOHATHEM CTaHAAPTHBIN
BUJI TTOJIOKUTEIILHOTO YHCIIa, TOPSIO0K YHCIIa,
JeCATUYHAS IPUCTABKA.
VI. HtoroBoe moBTOpEeHHE
( C ypoka95 no 102)
NPEAMET «AJITEBPA» 9 kaacc
l. HepaBeHncrtBa u cucteMsl Pemiate uHeiHbIe HEPABEHCTBA, KBaIpaTHbIE
HEpPaBEHCTB HEpaBeHCTBA. Pemarh cHcTeMbl JMHEHHBIX
1-3 JIuHeliHbIe U KBaJApaTHbBIC HEPaBEHCTB, B TOM YHCJIE TaKWX, KOTOPHIC
HEpaBEHCTBA 3allMCaHbl B BUJAE [BOWHBIX HEPAaBEHCTB.
4-8 PanuonanbHbIe HEpABEHCTBA OcBouTh pa3nMyHbBIE METOJbl  pEIICHUs
9-11 | MHoOXecTBa U ONEpaliy HaJl HUIMUA | HEPaBEHCTB M MX  cucreM. Pemarts




12-15

CucreMsl palluOHAJbHBIX

HEPaBEHCTBA BTOPOM CTEIEHHU, HCIIONIb3Ys

HEPaBEHCTB rpaduydeckue mnpeacraBieHus. Mcnonp3oBarhb
16 Kontponbnas padora Ne 1 METO]I UHTEPBAJIOB I PEHICHUS HECTIOKHBIX
paloHaIbHBIX HEPABEHCTB
. CucreMsbl ypaBHEHUM Pemate ypaBHEHUs TpeTbell M YETBEPTOU
17-20 | OcHOBHBIC TOHATUS CTEMEHW C TIOMOIIBIO pa3JIOKEHUs Ha
21-25 | MeTtoabl penieHusi CUCTEM MHOKHATEJIN W BBEJEHHE BCIIOMOTraTeILHBIX
ypaBHEHUI MEePEeMEHHbIX, B  YacTHOCTHM  pellaTh
26-30 | Cucrembl ypaBHEHHH Kak OuKBazIpaTHbIC ypaBHEHUs. Pemats qpoOHbIe
MaTeMaTH4eCKUe MOJEIIH parioHaJ bHBIC YPAaBHCHHS, CBOASA HX K
peaNbHBIX CUTyalUl LEeNbIM  ypaBHEHHSIM C  MOCIeAyromei
31 KonTponpHas padora Ne 2 npoBepkoil  kopHeil. Crtpouts rpaduku
YpaBHCHHI C JBYMS TICPEMEHHBIMH B
NPOCTEHIIMX — CiIydasiX, Koraa TpauKoM
ABIIETCS TMpsiMasi, napaboina, rumepooa,
OKpyXkHOCTh.  Mcmonwp3oBaTh  HX A
rpauuecKoro pemeHus CHCTEM YpaBHEHHH ¢
JIBYMsI TIEPEMEHHBIMHU.
Pemarp cnocoOOM TMOJICTAHOBKH CHUCTEMBI
JIBYX YpPaBHEHMI C JIByMs NEpPEMEHHBIMH, B
KOTOPBIX OJIHO YpaBHEHHE IEPBOU CTEIICHH, a
JIpyroe — BTOPOM CTEIEHHU.
Pemarh TekcToOBbIE 3a/auyd, HUCHONB3YS B
KayecTBe ainreOpanvyeckoil MoJenu cucTemy
YpPaBHEHUN BTOPOM CTENEHH C JABYMS
NEPEMEHHBIMH;,  pelaTb  COCTAaBICHHYIO
CUCTEMY, HHTEPIPETHPOBATH PE3YIIbTAT
I1l.  Yucnossle GpyHKIIUU Hcnonp3oBath KOMIIBIOTED JUISL
32-35 | OnpenerneHnue YUCIOBONW GYHKIMH. | UCCIEAOBAaHUS  IOJOXKEHHs  Trpapuka B
O6nacTp onpeneneHus, 00JacThb KOOPJMHATHOMN TIJIOCKOCTH.
3HaYeHUH QPYHKIIUU N300paxaTsb CXEMaTUYECKU rpadpux
36-37 | CnocoObl 3a1anus GYHKIIUU ¢byHkuu y=x" Cc YETHBIM U HEUYETHBIM 7.
38-41 | CpoiicTBa GpyHKUIHH [ToHMMATB CMBICI 3armuceil Buga Y&, Vx u T.
42-44 | YeTHble U HEUYECTHBIC QYHKIIHU I., TOe X — HeKoTopoe uyucio. Kmersb
45 Kontponsuas pa6ora Ne 3 MPEACTABICHUE O HAXOXKJICHUM KOpHEW n-i




46-49 | ®dyukiuu y=x", N € N, ux CTETICHH C MOMOILBIO KAJIBKYIISATOpa
CBOMCTBA U TrpaduKH
50-52 | ®yukuuu y=x", n € N, ux
CBOMCTBA U TpaduKH
53-55 | ®dymkuus y = x, ee cBoiicTBa u
rpaduk
56 KonTponsnas pabora Ne 4
IV. Ilporpeccuu [TpuMeHsATh WHIEKCHBIE O0003HAYEHUS IS
57-60 | UucnoBbie MOCIeA0BaATEIbHOCTH YICHOB THociienoBaTenbHocTel. [IpuBoauTh
61-65 | ApudmeTtuueckas mporpeccus IIpUMEpPBl  3aJaHus  I0CJIEJOBATEIbHOCTEN
66-71 | ['eomerpuueckas nporpeccus dopMynoif N-ro ujleHa U PEKyppPEHTHOMN
72 Koutponbuas padora Ne 5 dbopmyioii. BeiBomuth Gopmynel N-ro wieHa

apupMeTHyecKon IIPOrpeccuun U
reOMETPUUYECKON IIporpeccuy, CYMMBI
NEepBBIX N WICHOB apU(PMETUYECKOH U
re€OMETPUYECKON IIPOrpeccui, perarhb

3adadyud C HCIIOJb30BaHHCM 3JTHX Q)OpMYJ'I.

I[OK&SLIB&TL XapaKTCPHUCTUICCKOC CBOMCTBO

apudmernyeckoi u reOMETPUYECKON
IIPOrpeCcCcuil.

IIpuBoauT, TIPUMEPHI JIMHEHMHOIO poOCTa
YJICHOB HEKOTOPBIX apu(pMeTHYECKUX

Hporpeccnﬁ U DOKCIIOHCHIUAJIIBHOTO POCTa

YJICHOB HCEKOTOPBIX TCOMETPHUICCKUX
nporpeccuii. PemaTte 3amadud Ha CIOXKHBIE
MPOLIEHTHI, UCHONB3YS MPU HEOOXOTUMOCTH

KaJIbKYJISTOP

DneMeHTbhl KOMOMHATOPHUKH,
CTaTUCTUKH U TEOPHUHU

BEpPOSATHOCTEH

73-75
76-78
79-81
82-83

KoMmbOunatopHusie 3agauu
CraTucTHKa — gu3aiid
UHpOpMaALU

IIpocTeiimue BEpOSITHOCTHBIE

BemonHute mepebop BceX  BO3MOXKHBIX
BapUaHTOB JuId T1epecyéra OOBEKTOB U
KOMOUWHAIHH. [IpumensaTs [IPaBUIIO
KOMOMHATOPHOT'O YMHOKEHHS.

Pacnio3naBaTh 3aa4n Ha BBIYMCIECHUE 4YUCIa
[IEPECTAHOBOK, PAa3MELIEHUN, COYETaHUU U

MNPUMCHATH COOTBCTCTBYIOIIUC (I)OpMYJ'ILI.




3a7a4u BbIUUCIATE 4YacTOTy CIy4yailHOrO COOBITHSL.

84 OKcnepUMeHTalbHbIE TaHHBIE U OnenuBarb BEPOSITHOCTH CIIy4aitHOro
BEPOSTHOCTU COOBITUI COOBITHS c MOMOIIbIO YacTOTHI,
Kontponpnas pabora Ne 6 YCTAHOBJICHHOM ONBITHBIM NyTéM. Haxoauth

BEPOSTHOCTh  CIy4alHOTO  COOBITHS — HA
OCHOBE KJIACCUYECKOI0 OIIpeIETICHUS
BEPOSITHOCTH. [IpuBoauTh IpUMEPBI

JOCTOBCPHBIX U HCBO3MOKHBIX COOBITUH

VI. HUrorosoe nmoBTopeHue

(c95 ypoka mo 102)

Y4eOHO-METOAUYECKOE U MaAaTEePUHAJIBHO-TEXHUICCKOE odecreueHue

06p330BaTeHLHOI‘O nmpomecca

1. HopmatuBHble JOKyMeHTHI: [IpuMepHas mporpaMma OCHOBHOTO OOIIEro

06paSOBaHI/IH I10 MaTCMAaTHKC.

2. YueOHuku: 1o anredpe mis 7-9 kimacca: YMK A. I'. Mopakosuu «Anrebpay 7-
9. U3n. Muemosuna 2017

3. 3amaunuku no anreope mas 7-9 kmacca: YMK A, I'. Mopakosud «Anredpay 7-
9. U3n. Muemosuna 2017

4. CamocrosaTenbHble padoThl 1o anredpe 7-9 JI.A. Anexkcannpoa YMK A. T.

MopakoBuu «Anredpa» 7-9. U3a. Muemo3una 2014

5. KontposnbHbie padoTsl 1o anredpe 1s 7-9 knacca JILA. Anekcangposa YMK

A.T. Mopnkosuu «Anre6pa» 7-9. Uzn. Muemosuna 2014

6. Hayunas, HaygHO-TIONyJIipHasi, UCTOPUYECKAsl TIUTEpaTypa.

7.CipaBouHbIe TOCOOUS (HLMKIIONENH, CIIOBAPH, CIIPABOYHUKH T10

MaTeMaTHKe H T.I1.).




8. [leuatnpie mocoOusi: [lopTpeTsl BrIAAIOUINXCA AesiTeNIe MaTeMaTHKH.
9. NndopmaiimoHHbIe CpeAcTBa

o MynpTUMeAMITHbIE 00YYAIOIINE TPOTPAMMBI U SJIEKTPOHHBIC yueOHbIE

HU3JaHuA 110 OCHOBHBIM pa3aciiaM KypCa MaTCMAaTHUKH.

. BJIGKTpOHHaH baza JaHHBIX OJI1 CO3JaHUsA TCMATHYCCKUX U UTOT'OBBIX
Pa3HOYPOBHCBLIX TPCHUPOBOYHLIX U IIPOBCPOUYHBIX MATCPUATIOB IJIA

opraHu3anuu (ppoHTATBHON U UHANBUIYATEHON paOOTHI.
10. TexHuyeckue cpeacTBa 00ydeHUs

e MyJnbTUMEIUIHBIA KOMIIBIOTED.
e MynbTUMEIUINHBIN TPOEKTOP

o MuTepakTUBHAS TOCKA.
11. YuebHo-npakTHUYeCKOe U yueOHO-1abopaTopHOe 000PYyI0BaHUE

o MapkepHas 10cka.

o KoMmrmiekT gepTeXKHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3aaTOYHBIX):
JUHENKa, TpaHcnopTup, yroiasHuk (30°, 60°, 90°), yroasauk (45°, 90°),
ITUPKYJIb.

o KoMIIEeKTBI MIaHUMETPUYECKUX U CTEPEOMETPUUECKHUX TEI
(IeMOHCTPAITMOHHBIX M Pa3/1aTOYHBIX ).

o KowmmtekT nns MmoxenmupoBaHus (IiBeTHas Oymara, KapToOH, KaJibKa, KJICH,

HO>XHHUIIBI, HJ'IaCTI/IJ'II/IH).



IIVTAHUPYEMBIE PE3YJIBTATDBI
N3YYEHUSA KYPCA AJITEBPHBI 7-9 KIIACCOB

Benyuue nieneBbie yCTAHOBKM UM OCHOBHBIE 0KHIa€MbIE€ PE3YJIbTaThl OCBOCHUSI BCEX KOMIIOHEHTOB, COCTABIISIOLIUX coAepkaTesbHyto ocHoBy OOII OO0
TMMHa3MH.

Obyuenue mamemamuke 6 OCHOBHOI WIKOJIe HANPABIEHO HA OOCMUMCEHUE CEOYIOUUX YeTlell.
B HanpaB/ieHNH JUYHOCTHOTO Pa3BUTHS:

® Pa3BUTHE JIOTHYECKOTO U KPUTHIECKOTO MBIIIICHUS, KYIbTYPBI PEUd, CHOCOOHOCTH K YMCTBEHHOMY DKCIIEPHUMEHTY;

L q)OpMI/IpOBaHI/Ie Yy Yydamuxcs HHTGHHCKTyaHBHOﬁ YECTHOCTU H O6T)€KTI/IBHOCTI/I, CIIOCOOHOCTH K MMpCoOaAO0JICHUIO MBICIUTCIBHBIX CTCPCOTHUIIOB,
BBITEKAIONINX U3 OOBIIEHHOTO OIBITA;

® BOCIIMTAaHHUEC KAa4€CTB JIMYHOCTH, 06€CHC'-II/IB21IOHH/IX COOUaJIbHYIO MO6I/IJII)HOCTI>, COCOOHOCTh MNPpUHHUMATL CaMOCTOATCIIbHBIC PCIICHU A,

¢ (hopMHUpOBaHHUE KaYECTB MBIIUICHUS, HEOOXOAMMBIX ISl IAITAIINU B COBPEMEHHOM HH()OPMAIMOHHOM O0IIECTBE;

® pa3BHTHE HHTEPECAa K MAaTEMAaTHYECKOMY TBOPUYECTBY M MaTEMaTHUECKUX CIIOCOOHOCTEH.
B MeTanpeaMeTHOM HanpaBJIeHUM:

(bOpMHpOBaHI/Ie Hpe,Z[CTaBHCHI/Iﬁ O MaTCMAaTHUKEC KaK 4aCTHu 06meqen0BequK0171 KYJBTYPBbI, O 3HAYUMOCTH MATCMATUKU B PA3BUTUN HNUBUIIN3alIUHU U COBPC -

MEHHOI'0 00IIECTBA;

pa3BUTHE TPEACTABIEHUN O MaTeMaTHKe Kak (opMe ONUCaHHUs U METOJE IMO3HaHUs JAEHCTBUTENIBHOCTH, CO3JaHHUE YCJIOBUM [ HpHOOpeTeHus
NIEPBOHAYAJILHOTO OIBITA MaTEMATUYECKOTO MOJIEIINPOBAHNS;

¢dbopmupoBaHHEe OOIIMX CHOCOOOB MHTEIIEKTYaJbHOM [ESITEIbHOCTH, XapaKTEPHBIX JJI MaTEeMaTUKH U SBIAIOMIMXCS OCHOBOM IO3HaBaTEIbHOMN
KYJIbTYpPBI, 3HAUUMOMN JUIsl pa3NUYHBIX cep YeToBEeYEeCKOM 1eATeIbHOCTH.

B NpeaAMETHOM HallIpaBJICHUM:

OBJIaACHUEC MATECMATHYCCKUMHU 3HAHUAMHU W YMCHHUAMH, HECO 6X0)II/IMI)IMI/I o1 MPOJOJIKCHHUA O6yquHH B CTapmeﬁ OIKOJIE MKW HHBIX




06Hl€06p330BaTeJ'IBHBIX YUPCKACHUAX, UBYUCHUSA CMCIKHBIX JUCHUIIIINH, IPUMCHCHHUS B HOBCGI[HCBHOI\/'I KHN3HU,

CO3JJaHuC (byH[[aMeHTa IJIA MaTEMATUYCCKOI'O pa3sBUTUA, q)OpMI/IpOBaHI/ISI MCXaHU3MOB MBIIJICHUA, XapaKTCPHBIX JJIA MaTeMaTHYECKOMN JACATCIIBHOCTH.

«Bbmycmum Hayuumcs))

Jluynocmmuule Memanpeomemmnvie Ilpeomemmnoie

YMEHHE SICHO, pEryJIsATUBHBIE II03HABATEIIbHBIC KOMMYHUKaTHUBHBIE PAIIMOHAJIBHBIE YN CJIA

TOYHO, I'PaMOTHO NOHMUMAaTh  OCOOGHHOCTH  JECATUYHOH  CUCTEMBI
u3JaraThb CBOHU CUMCJICHUS;

MBICIIK B YCTHOM
u MHMChMEHHOM
dbopme, moHUMATh
CMBICHT
MMOCTaBIICHHOU
3a7a4u,
BBICTpanBaTh
apryMeHTallHIo,
MPUBOJIUTH
IPUMEPHI u
KOHTPIIPUMEPHI;
KPUTUYHOCTh
MBIIILICHUS,

YMEHHE

BIIaJICTh IOHATHUAMH, CBA3AHHBIMU C JCIMMOCTBIO
HaTypaJbHbIX YHUCE;

BbIpaXkaTh 4MCJIa B 3KBUBAJEHTHBIX (hopMax, BblOMpas
HauOonee  MOAXOMALIYID B  3aBUCUMOCTH  OT
KOHKPETHOW CUTYallUH;

CPaBHMBATH U YIOPAAOYHUBATH PALIMOHAIBHBIE YUCTIA;
BBIIIOJIHATH BBIYMCIICHUS C PAallMOHAJIBHBIMU YHUCIIAMH,
codeTasi yCTHBIE U MMCbMEHHBIE IIPUEMBI BBIYUCICHUH,
IIPUMEHEHUE KaIbKYJIATOPA;

HCIIOJBb30BATh IIOHATUS W YMEHHUSA, CBS3aHHBIE C
IIPONOPLIMOHAIBHOCTBIO BEJIUYUH, IIPOLICHTAMU B XOJ€

PEIICHUA MaTEMAaTUYCCKUX 3aad U 3a1a4 U3 CMECXKHBIX

OpeaAMETOB, BBIIIOJHATE HCECIOXHBIEC IMPAKTUUYCCKUE




pacro3HaBaTh
JOTUYECKH
HEKOPPEKTHBIE
BBICKA3bIBAHUS,
OTJINYATh
TUIIOTE3Y oT
dakra;
MpeACTaBICHUE O
MaTeMaTH4eCKOM
Hayke Kak cdepe
YEJIOBEYECKON
NesATeTbHOCTH, 00
JTanax ee
pa3BUTHSA, O e€e
3HAYUMOCTH  IJId
pa3BUTHSL  LIMBU-
JTU3aINg;
KpCaTUBHOCTH
MBIIIJICHUS,
WHUIIUATHBA,
HAXOJ/IYUBOCTb,

AKTUBHOCTH npu

CaMOCTOSITEIIEHO
00HaApy>KUBATh U
dbopmyIHpoBaTh
y4eOHYI0
npo0iemy,
OTIpE/CIATh
uens Y/I;
BEBIJIBUTATh
BEPCUU PEIICHUS
poOIeMBlI,
OCO3HaBaTh (M
UHTEPIPETHPOBA
Th B  CJIydae
HE00XO0ANUMOCTH
) KOHEUHBIN
pe3yibTar,
BBIOUpATh
cpencrTaa
JOCTYOKCHHUS
eI u3
MPEAI0KCHHBIX,

a TaKXK€ HCKaTb

MIPOBOJIUTD
HaOnIeHne o
JKCIEPUMEHT
noa
PYKOBOJACTBOM
YUUTES;
OCYIIECTBIATh
pacuIupeHHBIN
MTOHCK
uHpopMauu €
HCIIOJIb30BaHHE
M pecypcoB
OubIMOTEK u
NHrepHuera;
CO3/1aBaTh u
npeoOpa3oBbIBAT
b  MOJENM U
CXEMBbI TUTSt
perieHus 3anay;
OCYIIECTBIATh
BbIOOp Haumbosee

3¢ PeKTUBHBIX

CaMOCTOSITEIHLHO
OpraHU30BBIBaTh
y4ueOHOe
B3aUMO/ICHCTBUE B
rpymnne (Onpenensarhb
o01ue LIENIH,

JIOTOBAPUBATHCS JIPYT
C IPYTOM U T. [1.);

B JUCKYCCUU YMEThb

BBIJIBUHYTh
apryMEHTBI u
KOHTPApryMEHTBHI;

YYUTBHCS KPUTHUYHO

OTHOCHUTBCSI K CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM
MpU3HABaTh
OIIMOOYHOCTHL CBOETO
MHCHMUSI nu
KOPPEKTHPOBATh €T0;
MMOHUMAas

IMO3HUITUIO

JpYyroro, pa3inyarh B

pacyéTsl.
JEACTBUTEJBbHBIE UACJIA

® JCIIOJI30BAThH HayaJbHbIE IIpeACTaBICHUS 0

MHOXECTBE 1€ CTBUTEIIbHBIX YUCEII,
® BJAJAETh IOHATUEM KBaJIPAaTHOTO KOPHS, IPUMEHSTh €r0

B BBIUMCJICHUSX.

U3MEPEHUSA, IPUBJINKEHUA, OHEHKHN
e JCIIOJIB30BAaTh B XOJI€ PELICHMs 3a7ad IJIEMEHTapHBIC
IpeICTaBIECHMUS, CBSI3aHHbIE C  NpUONMKEHHBIMU
3HAYEHUSIMU BEJINYUH.

AJITEBPAUYECKHUE BBIPAKEHUA
e BIAJACTh IOHATUSAMH «TOXKIECTBO», «TOXKIAECTBEHHOE
npeoOpa3oBaHMe»,  pemiatb  3aJadyd,  COJEpIKalue
OyKBEHHbIE JaHHBIE; paboTaTh ¢ (hopMylaMy;
e BBIIOJIHATH IPeoOpa30BaHUs BBIPAXKEHUH, COIEpKAIINX
CTEIIEHNU C LEJIBIMU MOKa3aTeNIIMU U KBaJpaTHbIE KOPHU;
¢ BBIIIOJIHATH TOXJIECTBEHHBIE npeoOpa3oBaHus
PALMOHAJIBHBIX BBIPAXXECHUW HA OCHOBE MPaBHJI JIEVCTBUU
HaJl MHOTOWIEHaMH U alnredpandeckuMu JIpoOsiMu;
e BBIIOJIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIIH.
YPABHEHUA

¢ pC€lIaTb OCHOBHBIC BHUAbLI pallMOHAJIBHBIX ypaBHeHI/Iﬁ C




pelieHnn
MaTeMaTHYeCKHUX
3aj1ad4;

yMEHHE
KOHTPOJIUPOBATh
npolecc u
pe3yabTar
yaeOHOMI
MaTeMaTH4ecKOon
NesATEIbHOCTH;
CHOCOOHOCTh K
SMOLIMOHAIBHOMY
BOCIIPUSTHIO
MaTeMaTHIECKHX
00BEKTOB, 3ajad,
peLIeHHI, pac-

CYXICHUU.

nux

CaMOCTOATCIIbHO

COCTaBJIATh
(MHIUBUAYAIBH
0 WJIH B TPYIIIE)
IIaH  peHIeHHs
POOJIEMBI
(BBINOJIHEHUS
MIPOCKTA);
paboTas o
IJ1aHy, CBEPSITh
CBOM JICHCTBHUS C
HeIpl0 W TpHU
HE00XO0ANUMOCTH
UCIIPaBIIATh
OImHOKHU
CaMOCTOSITEITHHO
(B TOM uucie u
KOPPEKTUPOBATh

TJI1aH);

B JMaiore ¢

croco0oB
perieHus 3amad
B 3aBHUCHMOCTH
OT KOHKPETHBIX
YCIIOBUH;
aHATM3UPOBATh,
CpaBHUBATb,
KJIaCCH(PUITUPOB
aTh 1 00001IaTh
(haxThI u
SIBJICHUS;
JaBaTh
oTpeIeTIeHUS

IIOHATHUAM.

€ro peuun: MHCHHCEC

(TOuKy 3peHus),
JI0Ka3aTeIbCTBO
(apryMeHTBI), (aKThI
(TumoTe3nl, aKCHOMBI,
TEOPHH);

yMETb B3IVISIHYTH Ha

CUTyallMl0 C  HMHOM
IMO3UIINU u
JIOrOBapUBATHCS c
JFOIbMHU HWHBIX
HO3ULIMHA

OIHOW MEPEMEHHOM, CUCTEMBbI IBYX YPaBHEHHH C IBYMs

IIEPEMEHHBIMU;

e I[IOHMMAaTh ypaBHEHUE KaK BAYKHEUIIYIO

MaTeMaTUYeCKyl0 MOJENb [l ONHCAaHUS U H3YUYCHUs

Pa3HOOOPA3HBIX peasibHBbIX CUTYyalUi, peliaTh TEKCTOBbHIE

3a/1auu anreOpanyecKuM METOIOM;

e NPUMEHATH  rpaduyueckue  MpEeACTaBICHUSA I

UCCIICIOBAHUSl YpaBHEHUM, HCCIENOBaHUA U PEUICHUS

CHUCTEM YpaBHEHMH C JBYMsI IE€PEMEHHBIMHU.
HEPABEHCTBA

e [IOHMMAaTh U NPUMEHSATH TEPMUHOJIOTHIO U CUMBOJIUKY,

CBSI3aHHBIE C OTHOILIEHUEM HEPABEHCTBAa, CBOMCTBA

YUCJIOBBIX HEPABEHCTB;

e penlaTh JUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOMN

U UX CHUCTEMbI; pellaThb KBaJpaTHbIE HEPABEHCTBA C

Ornopoi Ha rpaduyecKue IpeCTaBICHUs

OCHOBHBIE IOHATHUSA. YANCJIIOBBIE ®YHKIINU

e IOHMMAThb U MCIMOJIb30BaTh (QYHKIMOHAIbHbIE MOHATUS

U A3BIK (TEPMMHBI, CHMBOJINYECKHE 0003HAUEHNUS);

® CTPOHUTH rpaguku 3JIEMEHTAPHBIX byHKLIHNI;

UCCIIEeI0OBAaTh CBOWCTBA YHMCIOBBIX (DYHKIIMI Ha OCHOBE

HU3Yy4YCHUSA MMOBCACHUA UX Fpa(i)I/IKOB;




yUUTEIEM
COBEpIICHCTBOB
aTh
CaMOCTOSITEIIBHO
BBIOpaHHBIC
KpUTEPUU

OLICHKHU

® [OHUMATh (byHKIHIIO Kak BAKHEUIYIO
MaTeMaTHYECKyI0 MOJENb JJI1 OINHUCAHMUS IPOLIECCOB U
SIBJICHUI OKpPY’KaIOIIEro Mupa, IPUMEHSATH
(GYHKIMOHANBHBIN SI3bIK JJIS OMHCAaHUS M HCCIEeNOBaHUS
3aBUCUMOCTEN MEXIy PU3NUECKUMHU BEJIMUYUHAMM.
YUCJOBBIE ITOCJIEJOBATEJBHOCTH

e TIIOHMMAThH M UCIIOIH30BATH SA3BIK MOCIIECIOBATEIEHOCTEH
(TepMUHBI, CHMBOJIMYECKUE 0003HAUCHHS );

e IPUMEHATH (OPMYJIBI, CBA3AHHBIC C ApUPMETUICCKON U
reOMEeTPUYECKON MPOrPECCUid, u armrapar,
c(hOpMHUPOBAHHBIN MPU U3YUYECHUHU IPYTUX Pa3le]IoB Kypca,
K pEHICHHIO 3a]a4, B TOM YHCIE C KOHTEKCTOM W3
pEaNbHOM )KU3HU.

OIMUCATEJIBHASA CTATUCTHKA
BpIyCKHMK ~ HayyuTCs  HUCIOIB30BaTh  INPOCTEUINNE
crnocoObl TMpeACTaBiIEHUS M aHaju3a CTaTUCTUYECKHUX
JTAHHBIX.

CJIYUYAUHBIE COBbITUA U BEPOSATHOCTD
BbINyCKHMK Hayd4HUTCs HaXOAUTb OTHOCHUTEIBHYIO YacCTOTY
1 BEPOATHOCTb CIy4ailHOro COOBITHS

KOMBHUHATOPHUKA
BbimyckHUK Hay4yuTCs peliaTh KOMOMHATOPHBIE 3a/la4d Ha

Hax0XJICHUEC YnCiia 00BEKTOB HIIH KOMGI/IHaI_II/Iﬁ




«BI:IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTBCA»

JInynoctHbIE MeranpeameTHeie IIpeamerHsble
peryJISITUBHbBIC MO3HABATEJIbHbIE | KOMMYHHUKATHBHBIE

* YMCHHEC SICHO, * YMCHHC * YMCHHEC ®  CaMOCTOSTCIBHO PAIIMOHAJIBHBIE YN CJIA
TOYHO, T'PaMOTHO BUJICTh HAaXoOuTh B OpPraHU30BBIBATH | ® IO3HAKOMHUTBCA C IIO3UIMOHHBIMU CHCTEMaMH CUHCIIEHHA C
U31araThb CBOU MaTeMaTHuuec pa3IMYHbIX ydaeOHOe OCHOBaHMSIMU, OTIMYHBIMHU OT 10;

MBICIIK B YCTHOH M KYyI0 3aJla4y B HCTOYHHKAX B3aUMO/ICIICTBHE | ® YIUIYOUTh M Pa3BUTh NPEICTABICHUS O HATypajJbHBIX YHCIAX M
MMMCBMEHHOM KOHTEKCTE HH- B rpyrie | CBOMCTBAX JEIUMMOCTH;

dbopme, mNOHUMATH po0JIeMHOM dbopmanuio, (onpenensars e HAYYHUTHCS HCIOJIB30BATh NPHUEMBI, PANUOHATM3UPYIOIINE BbI-
CMBICTI CUTyallun B HEOoOX0oaNMY ob1me L€JI1, | YUCIEHUs, NPUOOPECTH MPUBBIUKY KOHTPOJIMPOBATh BBIYUCIICHUS,
IMOCTaBJICHHOM JIpYTUX 10 JUISE JIOrOBapuBaThCcsl | BHIOMpas NOAXOAAMIME 11 CUTYalluu CIOCO0.

3a7a4u, MUCIHUAILUINHAX peleHus JIpYyT C IPYroM U I[EﬁCTBI/ITEJIBHLIE YUCJIIA

BBICTPaNBaTh , B MaTrema- T. 1.); e Pa3BUTh MPEJCTABICHUE O YHUCIE M YHUCJIOBBIX CHCTEMAxX OT
apryMeHTaIIHIO, OKpYKaroIeu THYECKHUX e B JUCKYCCHH | HATYPAIbHBIX IO JCHCTBUTENBHBIX YHCEN; O POJM BBIYHUCICHHH B
MPUBOJIUTH JKH3HU, npobiemM, U yMeThb YeJI0BEUECKOU MPAKTHUKE;

pUMEpbI H * YMEHHE MPEJCTaBIATh BBIIBMHYTh e Da3BUTh M YIIIYOUTHh 3HAHHUS O JCCITHYHOM 3amuch JeHCTBU-
KOHTPIPUMEPHI; BBIJBUTATh ee B apryMeHTHI U | TEIBHBIX YKcel (MEPUOIUIECKUE U HETIEPUOIUYECKHE Ipo0n).

+ KPUTUYHOCTH THUIIOTE3HI MHOHITHOU KOHTPapryMeHT N3MEPEHUSI, ITIPUBJIN)KEHUSA, ONEHKHA
MBIIIJIEHHS, MIpU pelIeHUU dopwme, BI; e IMIOHATH, YTO YHWCJIOBBIE [AaHHBIC, KOTOPHIE HCIOJIb3YIOTCA IS
yMEHHE y4eOHBIX MPUHUMATh e y4HuTHCA XapaKTepUCTHKU  OOBEKTOB  OKPYKAIOMIETO  MHpa,  SBISIOTCSA
pacmo3HaBaTh 3amaq H pemieHue B KPUTHYHO MIPEUMYIIECTBEHHO MPUOIMKEHHBIMHE, YTO TIO 3aITUCH MPUOTHKECHHBIX
JIOTHYECKH MMOHUMATh YCIOBHUSIX OTHOCHTBCS K | 3HAYEHHH, COMepKaIUXCsi B HHOOPMAITMOHHBIX MCTOYHHKAX, MOKHO




HEKOPPEKTHBIC
BBICKA3bIBAHUS,
OTIINYaTh THUIIOTE3Y
oT ¢aKTa;
MpeJCTaBICHUE O
MaTEeMaTHUYECKOM
Hayke Kak cdepe
YeJI0BeUCCKOM
IEeSITENLHOCTH, 00
JTamax ee
pa3BuUTHS, O €€
3HAYUMOCTH IS
pa3BUTHSA LIMBU-
JIA3AaIUN;
KpeaTUBHOCTH
MBIIIJICHUS,
MHUIMAaTHBA,
HaXOIYUBOCTbD,
AKTUBHOCTh pu
pelIeHn
MaTeMaTUYEeCKHX

3a71ad4;

HEO00XO0IUMOC
Tb WX MpO-
BEpKHU;
YMEHHUE
MPUMEHSITh
WHIYKTUBHBI
e u
JNEyKTUBHbIE
CIIOCOOBI
paccyXIaeHun
, BUJIETH
pa3anyHbIC
CTpaTeruu
penieHust
3aJ1a4;
IMOHUMAaHHE
CYIIHOCTH
AITOPUTMHUYE
CKHX  TIpen-
MUCaHUU u
yMEHHE

efCTBOBATH

HEIOJIHON U
N30BITOYHOM,
TOYHOM "
BEPOSATHOCTH
o  umH(pOp-
MalliH;
yMEHUE
IIOHUMATh H
HCII0JIb30BaTh
MareMaTruye-
CKHe
CpencTBa
HaIJIsIHOCTH
(rpaduku,
JUarpaMMBl,
TaOIUIIEI,
CXEeMBI U Jp.)
JUISE
WJUTFOCTPAITHT
WHTEpIpeTal

nn

2

CBOEMY
MHEHHUIO, c
JOCTOMHCTBOM
IIpU3HABaTh
OIIKUOO0YHOCTD
CBOETO MHEHHUS
u
KOPPEKTUPOBATh
ero;

MTOHUMAas
MO3ULUIO
Apyroro,
pasnuyath B €ro
pedu:  MHEHHue
(TOuKy 3peHwus),
JI0Ka3aTeIbCTBO
(aprymeHTHI),
(bakTh
(rumoressl,
aKCHOMBI,
TEOpUH);

YMCTh B3IJIAHYTb

CYIUTb O MOTPELIHOCTH MPUOIHKEHHUS;

e TIOHATH, YTO MOTPEIIHOCTh Pe3yiIbTaTa BHIYMCICHHUN JOJKHA OBITh
COM3MEpPUMA C ITOTPELIHOCTHIO UCXOIHBIX TaHHBIX.
AJITEBPAUNYECKHUE BBIPAYKEHUA

J HAY4YUTBHCS BBIINOJIHATH MHOIOIIAroBble INpeoOpa3zoBaHUs pa-
[IUOHAIBHBIX BBIPAKCHHUM, MPUMEHSSI HPOKHA HAOOp Croco0oB U

MIPUEMOB;

e IIPUMEHSTh TOXKIECTBEHHbIE MPeoOpa3oBaHuUs JJis pelIeHus 3a/1a4y
U3 pa3IUYHBIX pa3felioB Kypca (Hampumep, A7 HaXOXKICHUs
HauOO0JIbIIET0/HAUMEHBIIETO 3HAYEHUS BHIPAKEHUS).

YPABHEHUA
e OBJAJECTh CIHCHHAIBHBIMU NPUEMAMH PELICHUS YPaBHEHUH U
CHUCTEM YPAaBHEHHWI; YBEPEHHO IPUMEHATH anmnapar ypaBHEHUW I
pelieHus pa3HOOOpa3HBIX 33Jady U3 MaTeMaTHKH, CMEXHBIX
MIPEAMETOB, PAKTUKY;
e IpPUMEHATh TIpaduyecKue MpeICTaBICHUs] s HCCIIeI0OBaHUS
yYpaBHEHUW, CHCTEM YpaBHEHHUMN, coJepKamux OyKBEHHBIE KO-
3 GUILMEHTHI.

HEPABEHCTBA
o IIPUMEHSATH AIIApaT HEPABEHCTB JUIsl pELIEHUS 3a1a4 U3 pas-
JUYHBIX PA3IEIIOB Kypca

L p33H006p3.3HBIM HpI/IéMaM A0Ka3aTCJIbCTBA HEPABCHCTB, YBEPCHHO




+ yMeHHue

KOHTPOJIUPOBATH
npoiecc u
pe3yiabTaT y4eOHOM
MaTeMaTH4YeCKOM
JIeATCIIbHOCTH,
CIIOCOOHOCTH K
AMOIMOHATBHOMY
BOCIIPHUSATHIO
MaTeMaTHYECKUX
00BEKTOB,  3ajady,
pelIeHUH, pac-

CYXICHUU.

B
COOTBETCTBU
u c
IPENI0KEHH
BIM
aIrOPUTMOM;
yMEHUuE
CaMOCTOSITE
BHO CTaBUTb
LeNH,
BBIOMpATh U
CO3/1aBaTh
QJITOPUTMBI
JUISL peIIeHUs
y4eOHBIX Ma-
TEMaTUYECKU
X Mpodiem;
yMeHue
IJIaHUPOBATh
u
OCYIIECTBIIAT

b JCATECIIb-

apryMeHTalu

u

Ha CHUTyaluio ¢
WHOW MO3UIUHN U
JIOrOBapUBaTHCS
C JIFOJbMHM HHBIX

HO3ULIUHA

MIPUMEHSITH alnapaT HEPaBEHCTB VIS PEIlIeHUs] Pa3HOOOpa3HbIX
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 CMEKHBIX NPEIMETOB, PAKTHKH;
e TPUMEHSATH rpaduyecKkue NpeACTaBICHUS IS HCCIEIOBAHUS
HEPaBEHCTB, CUCTEM HEPaBEHCTB, CO/IepKAIUX OyKBEHHBIE
KO3 PUITUEHTHI.
OCHOBHBIE ITIOHATHS. YUCJIIOBBIE ®YHKLIUU

e IPOBOJUTH HCCIEJOBAHUS, CBS3aHHbIE C M3yYCHHEM CBOWCTB
GbyHKIMI, B TOM YHUCIE C UCIOJIB30BaHUEM KOMIIBIOTEpA; Ha OCHOBE
rpadvKOB U3YyYEHHBIX (QYHKIMHA CTPOUTH OoJiee CIOXKHBbIE TrpapuKu
(KycOouHO-3aJaHHBIE, C «BBIKOJIOTHIMIY» TOYKAMH U T. 11.);
® UCHOJB30BaTh (YHKIMOHAIBHBIE NPEACTABICHHUS W CBOWCTBA
GyHKIUI U1 pelieHds MaTeMaTHYeCKHUX 3a7ad M3 Pa3InyHbIX
pas3zennoB Kypca.

YUCJOBBIE IOCJENOBATEJBHOCTHU
e pemath KOMOMHUPOBAHHBIE 33/1a4d C IPUMEHEHUEM (popMyn n-TO
YylleHa U  CYMMBI YJICHOB

nepBbIX N apupmeTHyeckon U

FEOMETPUYECKOW TMPOrpPECCUM, MPUMEHsE [pU OTOM  ammapar
YpaBHEHUI U HEPABEHCTB;

e TIOHMMAaTh APU(PMETHYECKYI0 U T€OMETPUUECKYIO MPOTPECCHUU Kak
GYHKIIMM HATypallbHOTO apryMeHTa; CBS3BIBATH apu(METHUYECKYIO
IIPOrPECCUI0  C

JUHEWHBIM pPOCTOM, T€OMETPUUYECKYID — C

SKCIIOHCHIUAJIbHBIM POCTOM




HOCTb,
HaIlpaBJICHHY
10 Ha
pelenue

3a1a4 HCCJIC-
JOBaTCIbCKOI'

0 Xapakrepa

OIMUCATEJIBHAS CTATUCTHKA
BBIMYCKHUK TOJIYYUT BO3MOKHOCTH NPHOOPECTH NEPBOHAYAIBHBIN
ONBIT OpraHu3anmuu cOopa JaHHBIX TPU MPOBEACHUU OMIpOCca
OOIIECTBEHHOI'O MHEHMs, OCYILECTBJIATh WX aHaJIu3, IPEACTaBIATh
pe3yibTaThl ONPOCca B BUJIE TAOIHULIbL, AUArPAMMBbI.

CJIYUYAUHBIE COBBITHUA U BEPOSATHOCTD
BBIMYCKHUK MOTYYUT BO3MOKHOCTH MPHOOPECTH OIBIT MPOBEIACHHUS
CIy4aWHBIX  OKCIEPUMEHTOB, B TOM YHCIE, C IIOMOLIBIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHNS, UHTEPIIPETALUU UX PE3YIbTATOB.

KOMBHUHATOPHUKA
BBITYCKHMK ~ IOJYyYUT  BO3MOXKHOCTH  HAyYUTHCS  HEKOTOPBIM

Cri€CouajabHbIM HpI/IéMaM peLICHUA KOM6I/IH8.TOpHLIX 3aJa4.




