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IlnaHupoBaHMe COCTABJICHO HA OCHOBE nMporpammsbl: [IpumMepHbIe

porpaMMBbl 10 yu4eOHbIM TipeaMeTaM. Matemartuka. 5-9

kiaccel [Tekcr]. — 3-e u3x., mepepad. — M.: IIpocsemienne, 2014. —

64c. — (CranaapTsl BTOPOroO MOKOJIEHHUS ).

Asrtopsbl: HemkoBa, Munatok

KJIacCa

o011eo0pa3oBaTeIbHBIX

u apyrue. Anrebpa. YueOHuk ais 9

YUPEKICHUM; oo pen.

C.A.TensgkoBckoro. — 6-¢ u3a. — M. nipocsenienue, 2017. — 256c¢.

Pabouyro nporpammy cocraBuiia [ mymenkosa H.B.



Hacrosimmass pabodas mporpaMma HamucaHa Ha OCHOBAHHHM — CICAYIOLIUX
HOPMAaTUBHBIX JIOKYMEHTOB:

1. IIpumepHbie TporpamMmbl MO y4eOHBIM TpeameraMm. Marematuka 5 — 9
Kiaccel. — 3-e wu3n., nepepad. — M., Ilpocsemenue, 2014. — 64c. —
(CranmapTbl BTOPOro MOKOJIEHUSA).

2. Anrebpa. COopHuk paboumx mporpamm. 7 — 9 Kiaccel: mocoOue s
yuuTesne obmeo0pazoBaTeNbHbIX yupexaeHuit (coct. T.A. Bypmuctpona).
M., IIpocsewenne, 2014. — 96c¢.

3. Pacnopsixkenue MunuctepcTBa 00pa3oBaHusi YIJbSHOBCKOM 0O0JacTH OT
31.01.2012r. Ne 320-P «O BBenenuum @DenepaibHOro 00pa3zoBaTEIBHOTO
CTaHJapTa OCHOBHOro o01iero oOpa3oBaHus B 00111€00pa30BaTEIbHBIX
yUpexACHUSIX Y ITbIHOBCKOM 00JIacTH.

Pabouas nporpamma OpUEHTHPOBAaHA UCIIOJIB30BAHUE YUEOHO-METOINYECKOTO
KOMILJIEKTa

1) Anre6pa-9: yuebnuk / HO.H.MakaperueB, H.I''Munmokx, K.H.Hemikos,
C.b.CyBopoga. — M.: IIpocseienue, 2017.

2) Jlumaktrueckue matepuaibl 1o anreope mis 9 kmacca / M.K. Tloranos, A.B.
[lleBkun u np. , [Tox penakuueit TenskoBckoro . — M.: IIpocsemenue, 2012 —
64c.

3) Anrebpa. Tematuueckue TecThl. 9 kmacc / I1.B.YUynkoB. — M.: IIpocBemenue,
2011. —96c.

4) Tlporpamma s oOmeoOpa3oBaTeNbHBIX — yupekaeHuid. [lmanmpoBanue
yaeOHoro matepuana. Anrebpa. 7-9 maccel. — M.: [Ipocsemenue, 2014. — 96
C.

Paboune mnporpamMmbl OCHOBHOTO 00IIero oOpa3oBaHUsl IO anredpe
COCTaBJICHBI Ha oOcHOBe @DYHIAMEHTAIBLHOTO SApa COJACPKAHHS — OOIIETO
oOpazoBanust u  TpeboBaHuii K  pe3yJpTaTaM  OCBOCHHS  OCHOBHOM
o01reo0pa3oBaTesibHOM  MpPOrpaMMbl  OCHOBHOTO  00miero  oOpa3oBaHU,
npenacraBiieHHbIX B DeepaibHOM rocy1apcCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
oOmero obpazoBanusi. B HUX Takke yYUTHIBAIOTCS OCHOBHBIC UJICH U MOJIOKEHUS
[Iporpammel pa3BuTus u (HOPMUPOBAHUS YHHUBEPCATBHBIX YU€OHBIX ACHCTBUUN s
OCHOBHOTO 00mero oOpa3oBanus. Co3HATENbHOE OBJIAJCHUE YYAIIUMHUCS
CUCTEMOW anreOpanyeckux 3HAHUW M yMEHUU HEO0OXOJMMO B IOBCEIHEBHOMU
KU3HH I W3YYCHUS CMEKHBIX JUCHUIUIMH W TPOJOJDKCHUS O0pa3oBaHUS.
[TpakTrueckasi 3HAYMMOCTH IIKOJILHOTO Kypca anreOpbl 00yClIOBICHA TeM, YTO €&
00BEKTOM SIBJISIIOTCS  KOJIMYECTBEHHBIC OTHOIICHUS JCHCTBUTEIBLHOTO MHpA.
Marematnyeckass TOATOTOBKA HeoOXoawma Il TIOHMMAaHWS TPUHIIAIIOB
YCTPONCTBA M WCIOJIL30BAHMS COBPEMEHHON TEXHUKH, BOCIPHUSATHS HAYYHBIX U
TEXHUYECKUX MOHATUN U uell. MaremaTuka siBJIsIeTCs A3bIKOM HAYKH M TEXHUKH.



C e€ noMOoWBI MOIEIHPYIOTCS W HW3YYalOTCs SIBJICHUS W NPOLECCHI,
ITPOUCXOIAIINE B IPUPOJIE.

AnreOpa sBASETCS OJTHUM U3 ONOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA
oOecrieynBaeT U3y4yeHue JAPYyTrux JTUCUUILIMH. B mepByto oduepeap 3T0 OTHOCUTCA K
MpeJMEeTaM €CTECTBEHHO-HAYYHOr0 IMKJa, B YacTHOCTH K (¢usuke. Pa3Butue
JIOTUYECKOTO MBIIUICHUS] Y4YallUXCs MpU OO0ydeHUHu anredpe CrnocoOCTBYyeT
YCBOCHHUIO MPEAMETOB T'YMAHUTAPHOro KA. [IpakTuueckue yMeHHs U HABBIKU
are0panyeckoro Xapakrepa HeOOXOJUMBI A TPYAOBOW M TpodeccrHoHaIbHOM
MOATOTOBKY IIKOJBHUKOB. Pa3BuTHEe y ydalmuxcsi NpaBUIbHBIX IMPEACTABICHUN O
CYUIHOCTH M TPOMCXOXKICHUH anreOpanyeckux aOCTpakiuil, COOTHOIIEHUU
peanbHOr0 M HICAIBHOIO, XapakTepe OTPaKEHUs MaTEMaTHUYECKOM HayKoOu
SIBJICHUI U MPOLIECCOB PeajbHOr0 MHpA, MECTE ajlreOphl B CUCTEME HAyK U pOJIU
MAaTeMaTU4eCKOro MOJEIMPOBAHHWS B HAyYHOM IIO3HAHUW U B IIPAKTHUKE
crocoOcTByeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS yYalUXCAd M KauecTB
MBIIIJIEHUS, HEOOXOAUMBIX JUIsl aJalTallid B COBPEMEHHOM HH(MOPMALMOHHOM
oO1ecTBe.

TpeOyst OT yyammxcs yMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHUEHTpaluu
BHUMAHMS, AaKTUBHOCTH  pPa3BUTOTO  BOOOpa)keHUs, ainredbpa  pa3BUBAET
HPaBCTBEHHBIE  YEpPTHl JIMYHOCTH (HACTOMYMBOCTb, LEJICYCTPEMIIEHHOCTb,
TBOPUYECKYI0 aKTUBHOCTb, CaMOCTOSATEIBbHOCTh, OTBETCTBEHHOCTb, TPYI0JIIOOUE,
JUCHUTUIMHY U KPUTUYHOCTH MBIIIJICHUS) 1 YMEHUE apTyMEHTUPOBAHO OTCTAauBATh
CBOM B3IJIS/IBI U YOCXKIEHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHbIE
peLeHus.

Nzyuenue anredpsl, GyHKIUH, BEPOSITHOCTH U CTATUCTUKU CYIIECTBEHHO
paclupsieT Kpyro3op Y4YalluMxcCs, 3HAKOMSA MX C HMHAYKIUMEH U JOeAyKLUHEH,
0000mIeHNeM U KOHKpeTH3allei, aHalIW30M U CHHTE30M, Kiaccudukanuen u
CHUCTEeMaTH3aluei, adcTparupoBaHUEM, aHAJIOTHeH. AKTHBHOE HCIIOJIb30BaHUC
3ajJa4 Ha BCEX dTamax y4eOHOro mpolecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTHU
IIKOJIbHUKOB.

N3yuenue anreOpsl mo3BojseT GOPMHUPOBATH YMEHUS U HABBIKM YMCTBEHHOIO
Tpylla — IUIAHUpPOBaHUE CBOEH paOOThl, MOUCK paAlUMOHAIBHBIX NyTeH eé
BBITIOJIHEHHU S, KPUTHYECKYIO OLIEHKY pe3yJibTaToB. B mporiecce n3yuenus anreOpbl
IIKOJBHUKHU JOJKHBI HAYUYHUTHCS M3JIaraTh CBOU MBICIHU SICHO UM MCYEPIBIBAIOIIE,
JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOr0, aKKypaTHOTO W TPaMOTHOIO
BBIITOJTHEHUSI MATEMATUYECKUX 3AIIACEH.

Baxneiimeld 3amadeil IMIKOJBHOTO Kypca anreOpbl SIBISETCS Pa3BUTHE
JOTMYECKOro  MbliuieHuss  yvamuxcs. Camu  0OBEKTHI  MaTeMaTHYECKHX
YMO3aKJIIOUEHUH W TpUHATBIE B anredpe IMpaBWia HMX KOHCTPYHUPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUII OOOCHOBBIBATH M JIOKA3bIBaTh CYKICHUS,
IPUBOJAUTH YETKHUE OINPEIEICHUs], PA3BUBAIOT JOTHUYECKYI) MHTYULHIO, KPATKO U
HaIJIAHO PAacKpbIBAIOT MEXAHU3M JIOTMYECKUX IIOCTPOEHUMHM M ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO U3 BEIyIIMX MECT B
(GOpMHUpPOBAHMK HAYYHO-TEOPETHUYECKOTO MBIIUICHHUS HIKOJIBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaThKd, (OpMUpysd MOHUMAaHHE KpacoTbl U



n34AmeCTBa MaTEMATHICCKUX paccy;xz[eHHﬁ, aﬂre6pa BHOCHUT 3HAUMTEIbHBIN BKJIag
B OCTCTUYCCKOC BOCIIUTAHUC YHaIIIUXCA.

OBHIAA XAPAKTEPUCTUKA KYPCA

B kypce anreOpbl MOXHO BBIJACIUTH  CIEAYIONIME OCHOBHBIE
colepKaTellbHble JUHUU: apudMeTuka; anredpa; ¢GyHKUHUU; BEPOATHOCTH U
cratuctuka. Hapsany ¢ 3TuM B cojepkaHue BKJIIOYEHBI JBa JIOMOJHUTEIbHBIX
METOJ/IOJIOTHYECKUX pa3jielia: JOTUKA U MHOXECTBA; MaTeMaThKa B UCTOPUYECKOM
Pa3BUTHH, YTO CBS3aHO C pealu3aleidl Ieseid OOIIEUHTEIIEKTyalbHOTO H
0OIIEKyIbTYpHOTO pa3BUThA ydamuxcs. ComepxkaHue Kaxaoro U3 dTUX pa3/iesioB
pa3BOpAUMBAETCA B COJEPKATEIbHO-METOJUYECKYIO JIMHHUIO, MPOHU3BIBAOIIYIO
BCE OCHOBHBIE cojiepKaTesbHble JuHud. [Ipu 3ToM nepBast nunus — «Jloruka u
MHOXECTBa» — CJIY>KUT I[EJIU OBJIAJICHUS YYAIIUMUCSI HEKOTOPHIMHU 3JIEMEHTaMu
YHUBEPCAIBHOTO MaTE€MaTHYeCKOro s3blka, BTOopas — «MaremaTtuka B
UCTOPUYECKOM pa3BUTUU» — CIOCOOCTBYET CO3/IaHHUIO OOIIEKYJIbTYPHOIO,
ryMaHuTapHoro ¢ona wusyudeHus kypca. ConepxaHue JIHUHUU «ApUPMETHKA
CIyXHUT ©0a30il i JanbHEHIIEro M3y4YeHUs YydallUMUCA  MAaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHUIO UX JIOTUYECKOTO MBINLICHUS, (OPMUPOBAHUIO YMEHUS
M0JIb30BAThCSl AJITOPUTMAMU, & TAKXKE NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX B MOBCEIHEBHOM XU3HU. Pa3BuUTHE MOHATHS O YUCIIE B OCHOBHOMU
IIKOJIE  CBSI3aHO C  palMOHAJIbHBIMU W UPPALMOHAIBHBIMU  YHUCJIAMHU,
dbopMHUpOBaHUEM MEPBUYHBIX MTPEACTABICHHUN O ACHCTBUTEIHLHOM YHUCIIE.

Conepxanue JUHUM «Anrebpa» CcmocoOCTBYyeT (OPMUPOBAHUIO Yy
ydalmxcsi MaTEeMaTHYecKOro ammapara Jid peleHdus 3aJad U3  pas3/elioB
MaTE€MaTUKH, CMEKHBIX MPEJAMETOB U OKPYXAIOLIEH peabHOCTH. S3bIK anreopsl
noA4YEPKUBAET  3HAUYEHHME  MATeMaTUKUM  Kak  si3plka  JUIsl  [OCTPOCHUSs
MAaTEMaTHYECKUX MOJEJIEN NPOLECCOB M SBICHUM peasbHOro mupa. PaszButwhe
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOMMOTI'0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHpOpMaTHKU, W OBJIAJCHUE HABBIKAMHU JCAYKTHUBHBIX PACCYXKICHHUH TaKkKe
ABJIAIOTCS 3a7ayaMu u3ydyeHus anreOpbl. [IpeoOpa3zoBaHue CUMBOJIBHBIX (opM
BHOCUT cHenupUyYeckuii BKJIAJ B Pa3BUTHE BOOOPAKEHUS YYAIIUXCH, HUX
CIIOCOOHOCTEM K MaTeMaTHYeCKOMY TBOpUYecTBY. B OCHOBHOI IIKoJjie MaTepuai
IPYIIAPYETCA BOKPYT PALlMOHAJIBHBIX BBIPAKECHUM.

Conepxanue pazaena « DyHKIHUW» HALEIEHO HA MOJTYYEHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUU O (PYHKIHMHM KaK Ba)KHEHIIEH MaTeMaTHYCCKOW MOICIH IS
ONHCAaHUS M UCCIENOBaHMS pa3HOOOpa3HbIX mporeccoB. I3ydenue 3Toro
MaTepuaiia CIocOOCTBYET Pa3BUTHIO Y Yy4YalllUXCS YMEHHUS HCIOJIb30BaTh
pa3iMuHble SI3BIKM MATEMATHKU (CIOBECHBIN, CHUMBOJIMYECKHM, rpaduyeckuil),
BHOCUT BKJIaJl B (JOPMHUPOBAHUE MPEJCTABICHUI O PO MaTeMaTUKU B Pa3BUTUU
IMBWIN3ALNU U KYJIbTYPBHI.

Paznen «BeposTHOCT W CTaTUCTUKA» — O0s3aTEIbHBIA KOMITIOHEHT
HIKOJIBHOTO 00pa3oBaHMs, YCWIMBAIOIIMNA €ro NpHUKIAJHOE M MPAKTHUYECKOe
3HayeHue. DTOT MaTephall HeoOXOIUM, MPEXKIe BCero, s (popMuUpoBaHUS Yy
ydamuxcsi (PyHKIIMOHAIbHOW T'PaMOTHOCTH — YMEHHS BOCHPUHUMATh U



KPUTHYECKH aHAIM3UPOBAaTh HHPOPMAIMIO, TPEACTABICHHYI0 B Pa3IMYHbIX
¢dopMax, TOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX peallbHbIX 3aBUCHUMOCTEH,
IIPOU3BOAUTHL  IPOCTEMIIME  BEPOSATHOCTHBIE pacu€rbl. M3ydyeHue OCHOB
KOMOMHATOPUKM MO3BOJIUT Y4YalllEMyCsl OCYLIECTBIIATH PACCMOTPEHUE CIIy4yaes,
nepebop U MOACUYET yuciaa BapUAHTOB, B TOM YHUCJE B MPOCTEHIIMX MPUKIIATHBIX
3aja4ax.

[Tpu u3yyeHUM CTATUCTUKU U BEPOSITHOCTU OOOTraIlaroTCsl MPeACTaBICHUS
O COBPEMEHHOH KapTHHE MHpa U METOoJaxX €ro HccieAoBaHus, (opMupyercs
NOHMMAaHUE POJIM CTATUCTUKU KAaK MCTOYHHMKA COLMAJIBHO 3HAYMMON MH(pOpMalun
Y 3aKJIaJIBIBAIOTCS OCHOBBI BEPOATHOCTHOI'O MBIIUICHUS.

MECTO INTPEJIMETA B YYEBHOM II/TAHE
VY4eOHbIll JIaH Ha U3ydeHHe aiareOpsl B 9 Kilacce OCHOBHOM IIKOJbI OTBOAUT 3
yaca B Hezelnmo, Beero 102 ypoka.

IIVIAHUPYEMBIE PE3YJIBTATHI

[Iporpamma obecrnieunBaeT AOCTUKEHUE CIEAYIONIMX PE3yJbTaTOB OCBOEHUS
00pa3oBaTenbHON MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs:
JIMYHOCTHBIE:
1) chopMHUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTb M
CIIOCOOHOCTH 00YYaromMXcsi K CaMOPa3BUTUIO M CaMOOOPa30BaHHMIO HAa OCHOBE
MOTHBAIMM K OOYYEHHWIO W TO3HAHUIO, BHIOOPY NanbHEHIIEro oOpa3oBaHUs Ha
0a3e OpUEHTUPOBKH B Mupe mnpodeccuil U npoeCcCUOHATIBHBIX MPEANOUYTEHUH,
OCO3HAaHHOMY IIOCTPOCHHMIO HWHAMBHyaJIbHOM 00pa30BaTeIbHON TPACKTOPUU C
Y4ETOM YCTOMUUBBIX [TO3HABATEIbHBIX HHTEPECOB;
2) chOpPMHpPOBAHHOCTh  LIEJTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOLIECTBEHHON NIPAKTUKH;
3) chopMUPOBAHHOCT KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U
COTPYJAHMYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU U MJIQJIIMMHU, B 00pa30BaTesIbHOM,
OOILIIECTBEHHO TMOJE€3HOM, YyueOHO-HCCIEN0BATENbCKOM, TBOPUYECKOW M JAPYIHX
BUJIAX JIEATEIbHOCTH;
4) yMeH#ue SiCHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHOUM M MUCbMEHHOMU
peuH, MOHMMATh CMBICT TIOCTABJICHHOW 3aJaud, BBICTPAMBaTh apTyMEHTALHUIO,
NPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) mpeacTaBieHHE O MAaTeMAaTHUYECKOM HayKe Kak cdepe UYeloBeYeCKOn
nesTenbHOCTH, 00 »dTamax e€ pa3BUTHUs, O €€ 3HAUYMMOCTH IS Ppa3BUTHUSA
IUBUJTU3AIINH;
6) KPUTUYHOCTH MBIIUICHHS, YMEHHE PACIlO3HABaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (DaKTa;
7) KpeaTUBHOCTh MBIILJICHUS, WHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTH IMpHU
pEelIeHUH alireOpanyecKux 3aj1ay;
8) yMeHHE KOHTpOJIMPOBATh NPOLECC U Pe3yJbTaT yuyeOHON MaTeMaTH4ecKOu
NEeSTENbHOCTH;



9) cmocoOHOCTh K AMOLMOHAIBHOMY BOCHPHUATHIO MaTEMaTHUYECKHX OOBEKTOB,
3a7a4, pEIIEHUN, paCcCyKACHUM.

MeTanpeMeTHbIE:

1) ymeHue caMOCTOSITENIBHO IUIAHMPOBATh AJIbTEPHATUBHBIE MYTHU JAOCTUKEHUS
Hene, OCO3HaHHO BbIOMpPAaTh Haubosaee 3PEGEKTUBHBIE CHOCOOBI pEeLIEHUs
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

2) yMeHHue OCYUIECTBIATh KOHTPOJIb MO PE3yibTaTy W MO CIOcoO0y AeHCTBUS Ha
ypOBHE MPOU3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOAMMBIE KOPPEKTUBHI,

3) yMeHue aJleKBaTHO OLIEHMBATh MPaBUJIBLHOCTh WM OIIMOOYHOCTH BBITTOJIHEHHUS
y4ueOHOH 3amaun, €€ OObEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peLieHus;

4) 0CO3HAaHHOE BIIAJICHHE JIOTHYECKUMH JCHCTBUSMHU OIpPENIEICHUs IMOHITHM,
0000IlIeHNs,  YCTAHOBJEHUS  aHAJOrWi,  KiIacCUPUKaUM  HA  OCHOBE
CaMOCTOATENILHOIO BIOOpa OCHOBAaHUM U KPUTEPHUEB, YCTAHOBIIEHUS POJIOBUIOBBIX
CBSI3CH;

5) yMeHue yCTaHaBIIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBS3H; CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3aK/IIoueHHe (MHIYKTUBHOE, NEAYKTUBHOE W IO aHAJOTHUU) U
BBIBOJIBL;

6) yMeHHe CO3[1aBaTh, MPUMEHATh M MPEOOpPa30BbIBATH 3HAKOBOCUMBOIMYECKUE
CpEeIICTBA, MOJICNI U CXEMBI JUIsl pelIeHUs1 yUeOHbIX U MTO3HABATENbHBIX 33/1a4;

7) yMeHHE OpraHu30BbIBaTh yuyeOHOE COTPYJIHHUYECTBO M COBMECTHYIO
JESITEIbHOCTh C YYUTEJIIEM M CBEPCTHUKAMM: OINPEAEIATh LEIH, paclpelieieHue
GyHKIMA W poJel YyYaCTHHKOB, B3aUMOJCHCTBHE U OOIIME CIOCOOBI PabOTHI;
yMeHUE padoTaTh B IPYIINE: HAXOAUTH 00IIlee PEIIeHUe U pa3pemiaTb KOH(IUKTHI
Ha OCHOBE COTJIaCOBaHMSI MO3MIMH M Y4Y€Ta HMHTEPECOB; CIyIIaTh MapTHEPA;
(bopMyIMpOBaTh, APIYMEHTUPOBATh U OTCTaNBATh CBOE MHEHHE;

8) cpopMHUPOBAHHOCTh Y4EOHOM U OOIIENOJIb30BATENbCKON KOMIETEHTHOCTH B
00JIacTW WCIOJIb30BaHUA HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTUH
(MKT-KOMIETEeHTHOCTH)

9) nepBoHayaIbHbIE MPEICTABICHUS 00 UIEAX M O METOJAaX MaTeMaTHKHU Kak 00
YHUBEPCAIbHOM $I3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJECIUPOBAHUS SABJICHUN U
MPOLIECCOB;

10) ymeHue BUIETh MAaTEMATUYECKYIO 33]]a4y B KOHTEKCTE MPOOJIEMHOMN CUTyaIluu
B JIPYTUX TUCHUIUIMHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHue HaxXoAWTh B PA3IMUYHBIX MUCTOYHHKAX WHGOPMAINIO, HEOOXOIUMYIO
JUIS PELEHUs] MaTeMaTUYEeCKUX MpoOieM, U PEACTaBIsITh €€ B MOHATHOU (dopMme;
NPUHUMATh pEIICHHEe B YCJIOBHUSIX HEMOJHOM UM W30BITOYHON, TOYHOU U
BEPOSITHOCTHON MH(pOpMAITNH;

12) yMeHHe mOHUMAaTh W KCIOIb30BaTh MAaTEMAaTUUYECKHUE CPEJICTBA HAIJISIIHOCTH
(pUCyHKH, YepTeXH, CXEeMbl H Jp.) M WUIIOCTPAllid, WHTEPIPETAIUH,
apryMeHTalluu;

13) ymeHUe BBIABUTATh TUIOTE3HI MPU PEIICHUH YIEOHBIX 33729 U

MOHUMATh HEOOXOJUMOCTh UX MTPOBEPKU;

14) ymeHue NMPUMEHATh WHAYKTHUBHBIC W JEAYKTHUBHBIC CITIOCOOBI pacCyKICHUH,
BUJIETh PA3JIMYHbIE CTPATETUHU PEILICHUS 3a/1a4;



15) mnoHMMaHHME CYIIHOCTHM QJITOPUTMUYECKHX MPEINUCAHUA UM  yMEHUE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

16) ymenue camMoCTOSATEIbHO CTABUTh LM, BHIOMPATh M CO3/1aBaTh aJITOPUTMbI
JUTSL pEIIeHUs] yUeOHBIX MaTeMAaTHYECKUX MPOOIIeM;

17) ymeHue MIaHUPOBaTh M OCYIIECTBIATH JEATEIbHOCTb, HANpPABIECHHYIO Ha
pelIeHue 3a1a4 UCCIeA0BaTeIbCKOr0O Xapakrepa.

npeaMeTHbIe:

1) ymenue paboraThb C MaTEMaTHUYECKUM TEKCTOM (CTPYKTYypUpPOBAHUE,
U3BJICYCHHE HEOOXOAMMON MH(pOpMaluu), TOYHO U IPAMOTHO BBIpaXKaTb CBOU
MBICIA B YCTHOM MW TIMCBMEHHOM pe€YH, MPUMEHSAs MaTeMaTHYECKYIO
TEPMHUHOJIOTMI0O M CUMBOJMKY, HCIIOIb30BaTh PA3JIMYHBIE SI3bIKM MaTEMaTHUKH
(cmoBecHBIN, CHUMBOJMYECKUH, Trpapuieckuii), O0OOCHOBBIBATH  CYXKICHUS,
IPOBOJUTH KJACCU(HUKALMIO, JOKA3bIBATh MATEMATHUECKUE YTBEPKACHUS;

2) BnaseHue 0a30BbIM MOHATHUIHBIM annaparoM: UMETh MPEACTABICHUE O YHCIIE,
BJIAQJICHUE  CHMBOJBHBIM  SI3bIKOM  aireOpbl,  3HAHHE  DIEMEHTApHBIX
(yHKUMOHANBHBIX  3aBUCUMOCTEH,  (opMuUpoBaHME  MPEACTABICHHH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MUPE U O Pa3IUYHbIX CIOCO0aX MX
U3y4eHHusi, 00 OCOOEHHOCTAX BBIBOJOB M MPOTHO30B, HOCSLIUX BEPOSTHOCTHBIN
XapakTep;

3) yMeHHE BBIIOJHATH ajireOpandeckue MpeoOpa3oBaHMsl PALUOHAIbHBIX
BBIPQXKEHUM, MPUMEHITh UX JJIs PELIEHUs YYEOHbIX MaTeMaTHYECKUX 3aaad U
3a]1a4, BOZHUKAIOIIHUX B CMEKHBIX YUEOHBIX NPEAMETAX;

4) yMmeHHE TMOJIb30BaThCAd MaTeMaTHUYECKUMU (OPMYyJIaMd U CAMOCTOSTEIbHO
COCTaBJISITH (hOPMYJIbI 3aBUCHUMOCTEH MEXKIy BEJIMUYMHAMU HA OCHOBE OOOOIICHUS
YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) ymeHue pelaTh JUHEHHbIE U KBAJApPATHBIE YPABHEHHSI M HEPABEHCTBA, a TAKXKE
MIPUBOAMMBIE K HUM YPaBHEHHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSAThH rpapuyecKue
MIPEACTABIICHUS U PEIICHUsS U HUCCIEAOBaHUS YPaBHEHUM, HEPABEHCTB, CUCTEM;
MPUMEHSAThH MOJYYEHHbIE YMEHUS IS PEHICHUs 3a/1ad U3 MAaT€MaTHUKH, CMEXHBIX
PEeIMETOB, TPAKTUKH;

6) oBiazieHHe CUCTEMON (PYHKIIMOHAJIbHBIX MOHATHI, PYHKIMOHAIBHBIM SI3bIKOM U
CUMBOJIUKOM, YMEHHE CTpPOUTh Ipaduku (yHKIUH, ONUCHIBATH MX CBOMWCTBA,
UCIIOJIb30BaTh (PYHKIIMOHAIBHO-TpaUUECKUE NPEACTABICHUS AJI1 ONMCAHUA U
aHaIM3a MaTEMaTUYECKUX 3a]a4 U pealbHbIX 3aBUCUMOCTEN;

7) oBiaieHue OCHOBHBIMU CIIOCOOAMU MPEICTABICHHS U aHaIN3a CTATUCTHUECKUX
JAHHBIX; YMEHWE pellaTh 3aJadyd Ha HaxO0XKJIEHHE 4YacTOThl U BEPOSITHOCTH
CIIy4allHBIX COOBITHH;

8) YMEHHE NIPUMEHATh U3YUYCHHBIC TIOHTHS, PE3YIbTATHl 1 METOBI IIPH PEIICHUH
3aJ1a4y U3 pa3IuvHbIX pa3/iesioB Kypca, B TOM

YuClIe 3a/ady, HE CBOJSILMXCSA K HEMOCPEICTBEHHOMY NPUMEHEHUIO W3BECTHBIX
JITOPUTMOB.



COJEPXAHUE KYPCA

APUOMETHUKA

PaumonanbHble 4YMciaa. PacmmpeHne MHOXKECTBAa HATYpPaJbHBIX YHCEN [0
MHOXECTBAa LENbIX. MHOXKECTBA LEIbIX YUCET 0 MHOKECTBA PALMOHAIBHBIX.
PaunoHanpHOE YMCIO Kak OTHOLIEHWE m/n, TA€ m — LEJI0€ 4YUCIO, N —
HaTypaibHOE. CTENEHb C LENBIM II0KA3aTENEM.

HeiicrBuresibHble 4ucaa. KpanpatHelli KopeHb U3 uucia. KopeHb Tperbeit
CTeneHu. 3anuch KOPHEH C MOMOILBIO CTENEHU ¢ APOOHBIM nokasareneM. [lonstue
00 wuppauuoHaIbHOM uyucie. MppanuoHAIbHOCTh 4YHCIIa U HECOU3MEPUMOCTh
CTOPOHBI M JAMAroHaau KBajapaTa. JlecaTuuHble NpUOIMIKEHUS HPPaLMOHAIBHBIX
YHUCEl.

MHOXeCTBO JEHCTBUTEIBHBIX YHUCEN; IPEICTABICHUE ICUCTBUTEIBHBIX YHCEII
OEeCKOHEYHBIMU JAeCATUYHBIMU Ap0o0siMu. CpaBHEHUE NEHCTBUTEIbHBIX YUCEIL.
Koopnunatnas mpsimas. M3o00pakeHne 4ducen TOYKAMH KOOPAMHATHOW MPSIMOM.
HucmoBble NPOMEKYTKH.

N3mepenusi, npudanxkeHnsi, oueHKH. Pa3zMepsl 0OBEKTOB OKPY’KAIOIIET0 MHPA
(OT »sneMeHTapHBIX 4YacTUL 10 BceneHHoil), AIUTEeNbHOCTh MPOLECCOB B
OKpY’KaroleM Mupe. BriieseHrne MHOKHUTENS — CTEIEHU JIECITH B 3aIIMCH YHCIIA.
[TpubnnxéHHoe 3HAUEHHE BEJIMYMHBI, TOYHOCTh MpuOaMxkeHus. Ilpukuaka u
OLICHKA PE3YJIbTATOB BHIYMCIICHUN.

AJITEBPA

AJire0OpanvecKkue BbIPaKEeHU .

bykBeHHBIE BBIpakKeHUs (BBIPAKECHHUS C TEpPEeMEHHBIMH). UHCIIOBOE 3HAYEHUE
OYKBEHHOTO BbIpakeHHUs. JlomycTumble 3HadYeHHUs TepeMeHHbIX. [lojcTaHoBka
BBIpKEHUN BMECTO TepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIpRKCHHH Ha
OCHOBE CBOMCTB apu(pMeTUYECKUX JeUCcTBUI. PaBeHCTBO OYKBEHHBIX BBIPAKEHUU.
Toxnectso.

CreneHb C HATypaJbHBIM TMOKa3areileM U €€ cBoucTBa. OIOHOWIEHBI U
MHoOrousieHbl. CteneHb MHorouseHa. CroXeHue, BBIUUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOXEHHUS: KBAIPAT CYMMBI U KBaJpaT
pazHoctu. ®opMyia pa3HOCTH

kBajapaToB. [IpeoOpa3oBaHue LEIOro BbIpaXEHUS B MHOrouwileH. Pasznoxenue
MHOTI'OYJIEHOB HAa MHOXMUTENU. MHOrouwieHel ¢ OJHOW IepeMeHHOu. KopeHb
MHoOrousieHa. KBanpaTHbIi TpEXUEH; pa3IOKEHHE KBAAPaTHOTO TPEXWIEHA Ha
MHOXHTENU. AnreOpanyeckas ApoOb. (OCHOBHOE CBOWCTBO alireOpanyecKkon
npobu. CrnokeHue, BbIUUTAHHE, YMHOXKEHHUE, JCJIEHUE alreOpandeckux IpoOe.
CreneHp ¢ LEIBIM MOKa3aTelieM U €€ CBOWMCTBA. PallMOHAIbHBIE BBIPAKEHUS U UX
npeoOpa3oBanusa. JlokazarenbcTBo TOXAecTB. KBagparneie kopuu. CBoiicTBa
apu(pMETUIECKUX KBaJpaTHBIX KOPHEW M MX MNPUMEHEHHE K MpeoOpa3OBaHUIO
YUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM.

YpaBHeHus.

VYpaBuenue ¢ oxaHoil mepemeHHoil. Kopenb ypaBHeHus. CBONCTBa YHCIOBBIX
paBeHCTB. PaBHOCMIBHOCTH ypaBHeHuiW. JIuHeinHoe ypaBHeHue. KaaapatHoe



ypaBHEeHHE: (popMyIia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenne
YPaBHEHMM, CBOJAIIMXCA K JIMHEMHBIM M KBaApaTHbIM. [Ipumepsl pemenuns
ypaBHEHHI TpeTbel W 4eTBEPTON cTeneHeil. Pemienue ApoOHO-paIimoHaIbHBIX
YpPaBHEHUN. YpaBHEHUE C IABYyMs IEpEeMEHHBbIMU. JIMHEHOE ypaBHEHUE C IBYMs
IIEPEMEHHBIMH, IPUMEPBI PELIEHNS] YPABHEHUM B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHHI ¢ JBYMsI IEPEMEHHBIMUA. PaBHOCUMIBHOCTD cucteM. CUCTEMBI
JIBYX JIMHEUHBIX YPaBHECHUHN C JABYMs IIEPEMEHHBIMU; PELICHHUE INOACTAHOBKOU U
cinoxeHueM. [IpuMmepbl pelieHuss CHUCTEM HEIMHEMHBIX YPAaBHEHUU C JBYMs
nepeMeHHbIMH. PellieHrne TeKCTOBBIX 3aj1a4 anreOpandeckuM CrocoOoMm.
JlexapToBBI KOOPMHATHI Ha TWIOCKOCTH. [ paduueckas uHTEepIIpeTaIus ypaBHEHUS
C AByMs TepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMU;
yTI0BOM KOA(D(PUIIMEHT TpsSMOil; yCIOBHE TapayiebHOCTH TpsMbIX. ['paduku
OPOCTEUIINX HEIUMHEHHBIX YypaBHEHUU: mnapalosa, rumnepdosia, OKpPYKHOCTb.
I'padmyeckas MHTEpIpETALIMS CUCTEM YPABHEHHM C ABYMSI IEPEMEHHBIMHU.
HepaBencrsa.

YucioBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOW INEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
KBanpaTtHbie HEpaBeHCTBA. CHCTEMBI HEPABEHCTB C OJJHOM ITEPEMEHHOM.
OYHKIONN

OcHoBHbIe MOHATHS. 3aBUCUMOCTH MeEXAy BeiauuuHamu. [lonstue QyHkuuu.
OO6nacte ompeneneHuss U MHOXKeCTBO 3HaueHui (PyHkiuu. CrnocoObl 3agaHus
bynkuuu. ['paduk Qynkiuu. CpoiicTBa GyHKIMMA, UX O0TOOpakeHHE Ha Tpaduke.
[Tpumeps! rpaduKoB 3aBUCUMOCTEHN, OTPaXKAIOUINX PEabHBIE MTPOLIECCHI.
Yuciaosble ¢yHkuuu. ODYHKIUU, OINUCHIBAIOIINE TPIMYI0O H  OOpaTHYIO
MPOIOPIIMOHATIEHBIE 3aBUCUMOCTH, UX TpaduKku U cBoicTBa. JIuHeliHass QyHKIus,
e¢ rpaduk u cBoiictBa. KBaapatmunas Qynkums, e€ rpapuKk U CBONCTBA.
CreneHHble (DYHKIIMM C HATypaJIbHBIMU TOKa3aTelsIMu 2 U 3, ux rpadukd u
coiicTBa. ['paduxu pynkmuit y = Vx|, y=3x | y=|x]|.

YucaoBbie mnmociaea0BaTeJbHOCTH. [loHsATHE 4YHCIIOBOW MOCIEIOBATEIBHOCTH.
3aanue Mnocien0BaTeIbHOCTH PEKYPPEHTHOM (popmyIioi 1 GopMyIoi n-ro djieHa.
Apudmernueckass MU TeoMeTpuueckas mporpeccur. PopMynbl A-TO  YiIEHA
apuPMETUIECKON W TeOMETPUUECKOW MPOTPECCHil, CYMMBI MEPBBIX 7-X UYJICHOB.
N3o0pakenne 4wieHOB apu(pMETUUECKOW U T€OMETPUUECKOM MPOTpeccCuii TOUKaMu
KOOPJMHATHON TIJIOCKOCTH. JIMHEWHBIN M 3KCHOHEHIMAIbHbIA pocT. CIOXKHBIC
IIPOLICHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucartenbHasi cTaTUCTHKA. [IpencTaBiieHne TaHHBIX B BHIEC TaOJIUII, AHArPaMM,
rpadukoB. CiayuyaiiHas M3MEHUYNBOCTh. CTaTUCTUYECKUE XAapAaKTEPUCTUKH HaOOpa
JAHHBIX: cpeaHee apudMeTHueckoe, MeauaHa, HauOoiblllee W HauMEHbIlEee
3HaueHus, pazMax. [IpencraBienue o BBIOOPOYHOM HCCIIEIOBAaHUU.

Ciay4aiiHple COObITHSI M BepOATHOCTH. [loHATME O Ccioy4allHOM ONBITE U
CIIydyaiiHOM COOBITHH. YacToTa CydaitHOTO COOBITUS

Craructuyecknii  moaxoJ K IOHATHUIO  BEPOATHOCTH.  BepositTHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHIA. He3zaBucumeie COOBITHSI. YMHOXKeHHe



BEpOSITHOCTEW. JlOCTOBEpHbIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXHOCTb
coObITuil. Kinaccuueckoe ornpeaesieHne BEpOsITHOCTH.

KomOunnaropuka. Pemienne KoOMOMHATOpHBIX 3ajad Iepe0oOpoM BapHaHTOB.
KomOunaropHoe npaBuio ymHoxxenus. [lepectanoBku u (pakTopual.

JIOTYKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIC NMOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA.
3aaHue MHOXECTB MEPEUHUCIICHUEM DJIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM.
CrangapTHele 0003HAUYEHUSI YUCIOBBIX MHOXeECTB. llycTroe MHOXECTBO M €ro
ob6o3nauenue. [TonmHoxkecTBO. OObEIMHEHNE U TIEPECECUCHHE MHOXKECTB, Pa3HOCTh
MHOXeCTB. MumrocTpanus OTHOIIEHMH MEXAY MHOXKECTBAMH C IIOMOIIBIO
nuarpamm Jitnepa — BeHHa.

JJjieMeHTbI JOorukM. [loHsATHE O PAaBHOCWUIBHOCTH, CJIEIOBAaHUU, YHOTpeOJIeHHUE
JIOTUYECKUX CBS30K €Cau ..., Mo ..., 6 MOM U MOJIbKO 8 MOM Cydae, JTOTUIECKNE
CBSI3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Hctopuss ¢GopMHupoBaHUS TOHATHS YWCIA: HATypallbHblE 4YHCla, JpoOwu,
HEJOCTATOYHOCTh PALMOHAIBHBIX YHCEN JJISI TEOMETPUYECKUX HW3MEPEHUN,
uppauroHaibHble ynciaa. CTapuHHbIE CUCTEMBI 3anKcH uyncen. J{poou B BaBuione,
Erunre, Pume. OTtkpbiTHEe aAecaTHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep.
Hecstuunbie Apobu u Merpudeckas cucrtema mep. [losiBieHue oTpuuaTeIbHBIX
qucen

u Hyns. JI. Maraunkuii. JI. Ditnep. 3apoxkaenue anreOpsl B HeApax apupMeTHKH.
An-Xopesmu. Poxnenne 0ykBennoi cumBosuku. [1. @epma, @. Buer, P. Jlekapr.
Ucropust Bompoca 0 HaxoxaeHUU (HOpMYJ KOpHEW anreOpandecKux ypaBHEHHUI,
HEPa3pelrMOCTh B paJWKallax ypaBHEHUH CTeneHu, Ooibineit uerbipéx. H.
Tapranesa, Jx. Kapmano, H. X. AOens, 3O. l'anmya. N3o00perenume wmetona
KOOPJIMHAT, MO3BOJISIOLIEIO MEPEBOJUTh TIE€OMETPUUYECKHE OOBEKTHI Ha A3BIK
anreopel. P. Jlexapt u I1. depma. [Ipumepsbl pa3nuyHbIX CHUCTEM KOOpPAMHAT Ha
miockoctu. 3amada Jleonapno Iluzanckoro (®dubonHauym) o KpoJMKax, 4duciia
®dubdonayuu. 3agayda o0 MIAXMATHOH JOCKeE.

HcTokn Teopun BEPOSITHOCTEN: CTPaxoBOE €0, azapTHble urpsl. 1. ®epma u b.
[Tackanb. A. bepuymu. A. H. Konmoropos

IHIJTAHUPYEMBIE PE3YJIBTATHBI U3YUEHUSA
KYPCA AJIT'EBPBI B 7—9 KITACCAX

PALIMOHAJIBHBIE YHNCJIA

BrinyckHUK HAy4UTCS:

1) noHMMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

2) BIaJEeTh MOHITUSIMU, CBSI3aHHBIMHU C JIETUMOCTBIO HATYpaIbHBIX YHCEIT;



3) BBIpaKaTh YKCIIa B DKBUBAJICHTHBIX (hopMax, BeIOMpasi HAaMOOJIee MOIXO ALY IO
B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIHH;

4) cpaBHHMBaTh M YIIOPSIOYMBATH PAIlMOHAILHBIC YHCIIA;

5) BBINIOJNHATH BBIYHMCICHUS C PalMOHATBHBIMH YHCIAMH, COYETas YCTHBIE U
MUCHMEHHBIE TPUEMBI BEIYUCIICHHH, TPUMEHSTH KAJIBKYJIATOD;

6) HUCMONBb30BaTh TMOHATHA M YMEHHMsS, CBSI3aHHBIE C MPONOPLIHUOHAIBHOCTHIO
BEJIMYMH, TMPOIEHTAMU B XOJI€ PEIICHHWS MAaTeMAaTHYeCKUX 3aJad U 3aj]ad H3
CMEKHBIX TIPEIMETOB, BBITIOJIHATH HECIIOKHBIEC TPAKTUYECKUE PACUETHI.
Buvinycknuk nonyuum 6o3modcHocmo:

7) nozHakomMumscsi ¢ NOZUYUOHHBIMU CUCMEMAMU CYUCTIEHUSI C OCHOBAHUSMU,
omauynvimu om 10;

8) yemybumov u pazeumv npeocmasieHus O HAMYPAIbHbIX YUCAAX U CBOUCMBAX
oenumocmu,

9) mayuumscsa ucnonvzosamv  NPUEMBL,  PAYUOHATUSUPYIOWUE  BbIYUCTEHUS,
npuobpecmu NPUBbIUKY KOHMPOIUPOBAMb BbIYUCIEHUSL, 8bIOUPAS NOOXOOAUWUL 05
cumyayuu cnocoo.

JIEUCTBUTEJBHBIE YNCJIA

BBITyCKHHUK HAy4HTCS:

1) umcnonb3oBaTh HauyaJdbHBIE MPEIACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX
YHCell;

2) BIAJETh MOHITHEM KBAJIPATHOTO KOPHSI, IPUMEHSATDH €r0 B BBIYUCICHUSIX.
Buvinycknuk nonyyum 6o3modcHocmo:

3) pazsums npedcmasienue 0 YuUCie U YUCIOBbIX CUCTEMAX OM HAMYPATbHLIX 00
0elCmeUumenbHblX Yucesl; 0 poJiu 8bIYUCTICHUL 8 YelI08e4eCKOl NPAKMUKe;

4) pazsums u yenyoums 3HAHUA O O0ECAMUYHOU 3ANUCU OeUCMBUMENbHbIX YUCe
(nepuoduuecxue u Henepuoouyeckue opoou).

N3MEPEHU A, ITPUBJINOKEHW A, OLHEHKI

BrimmyckHHUK HAydUTCS:

1) wumcnonmp3oBaTh B XOJ€ PEHICHHWS 3adad JJICMCHTAPHBIC MPEJCTaBICHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSMH BEIIMYHH.

Buvinycknux nonyyum 603modxicHocmy:

2) nowame, uYMO  HUCIO08ble OAHHble, KOMOpble  UCHOAL3VIOMCA  OJif
Xapakxmepucmuku 00beKmos OKpy#caowe2o mupa, A6AAI0Mmes npeumyuecmeeHHo
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYUEHULL, COOePIHCAUUXCS 8
UHDOPMAYUOHHBIX UCHOYHUKAX, MONHCHO CYOUMb O NOSPEUHOCIU NPUOTIUNCEHUS,
3) nonsams, umo noecpeuHocms pe3yibmama 8blYUCIeHUl

00J12(CHA ObIMb COUBMEPUMA C NOZPEULHOCTBIO UCXOOHBIX OAHHDIX.
AJITEBPAMYECKUE BBIPAXKEHU A

BrImyckHHUK HAydUTCS:

1) BIageTh MOHATUSIMHU «TOXKIECTBO», «TOKIESCTBEHHOE MTPeoOpa30BaHUEey, PEIIaTh
3a/1a4um, cojJieprkanue OyKBEHHbIE TaHHbBIS; paboTaTh ¢ hopMysIamu;

2) BBINONHATH TPEOOPa30BaHUS BBIPAKCHHUH, COJCPKAIIUX CTETICHH C IICIBIMU
TIOKAa3aTeNIIMHA U KBaJPaTHBIC KOPHHU;

3) BBINIOJNHATH TOXKJIECTBEHHBIE MPEoOpa30BaHMs PAMOHATLHBIX BBIPAKCHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUYJICHAMU U alIre0pandyecKuMu ApoosimMu;



4) BBITIOTHATH PA3JIOKEHUE MHOTOWICHOB Ha MHOKHUTEIIH.

BoinyckHUK noayuum 03MONCHOCb.

5) Hayuumvbcs  GLINOAHAMbL MHO20UWA208blE NPeodPA308aAHUL  PAYUOHATLHBIX
8bIPAICEHUL, NPUMEHSSL WUPOKULL HADOP CNOCOO08 U NPUEMOS;

6) npumeHsmMb MONCOECMBEHHbIE NPeoOPaA306aHus OISl peuleHus 3a0ay U3

PA3TUYHBIX paszoenos Kypca (Hanpumep, ol HAX0HCOEHUs.
HauboNbLUE20/HAUMEHBULE20 3HAYUCHUS BIPANCEHUSL).
YPABHEHUA

BrinyckHUK HAy4YHUTCS:

1) pemaTh OCHOBHBIE BHUJbI PAIMOHAIBHBIX YPAaBHEHHII C OJHOW MEPEMEHHOM,
CUCTEMBI ABYX YPABHEHUH C ABYMs IEPEMEHHBIMU;

2) NOHMMATh YpPaBHEHUE KAK BaXHEWIIYI0 MaTEMaTUYECKyl0 MOJENb s
OMHCAHUS W U3YUYCHUS Pa3HOOOPA3HBIX PEAThbHBIX CUTYAIlMi, PEIIaTh TEKCTOBHIE
3a/1aud aNreOpandeckuM METOI0M;

3) npuMeHATh TpaduyecKue TMPEACTABICHUS [JIs KCCIEI0OBaHUS YpPaBHEHUH,
HCCIIEIOBAHUS U PEIICHUS] CUCTEM YPAaBHEHUH C ABYMS MEPEMEHHBIMU.

Buinycknuk nonyuum 603modncHocms:

4) oenademsv cneyuanrbHLIMU NPUEMAMU PeuleHUs: YPAGHEHUL U CUCTNEM YDABHEeHULL,
VBEPEHHO NPUMEHAMb annapam ypasHeHuil 05 peuleHusi pasHooOpasHblx 3a0a4 U3
MaAmMemMamuxu, CMEXCHbIX NPeoMemos, NPaAKmuKU,

5) npumenams epaguueckue npedcmasienusi 0N UCCAe008AHUS YPABHEHUI,
cucmem ypasHeHut, cooepicaujux byKkeenHvle Kodppuyuenmoi.

HEPABEHCTBA

BrinyckHUK Hay4uuTCs:

1) noHMmaTh W TPUMEHSATH TEPMUHOJOTHIO W CHUMBOJIMKY, CBSI3aHHbBIE C
OTHOIIIEHHUEM HEPAaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) pewaTh JMHEHbIE HEPABEHCTBA C OJHON MEPEMEHHOW U UX CHUCTEMBI; pellaTh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOU Ha TparuecKue mpeICTaBICHNUS;

3) npuMeHsTh anmnapaT HEPABEHCTB ISl PELISHUs 3aJlau U3 Pa3IUYHbIX Pa3eoB
Kypca.

Buinycknuk nomyuum 603mM04#CHOCHb HAYYUMBCAL:

4) pasHoobpasubim npUémMam 00KaA3ameibCmed HepageHCcms, Y8epeHHo NPUMEHSIMb
annapam HepageHcme Ol peuleHusl pasHoO0OPA3HbIX MAMEMAMUYECKUX 3a0a4 U
3a0a4 U3 CMENCHLIX NPeOMemos, NPAKMUKU,

5) npumenamov cpaguueckue npedcmasieHus O0as UCCIE008AHUS HEPABEHCMS,
cucmem HepaseHcma, cooepicauux OyKeenHvle Kodppuyuenmeoi.

OCHOBHBIE ITOHATHUA. YNCIIOBBIE ®YHKIINUA

BrinyckHuK HayyuTcs:

1) moHMMaTh W HCHOJB30BaTh (DYHKIUOHATIBHBIE TOHSATUA U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAYEHUSA);

2) ctpouTh TpaduKu dIEMEHTAPHBIX (YHKIIUNA; UCCIIEOBATh CBOWCTBA YHUCIOBBIX
GyHKIMI HA OCHOBE M3YUYCHHMS TOBEJICHUSI UX  TpaduKoB;

3) noHnMaTh GYHKIMIO KaK BaXKHEHIITYI0O MAaTEMAaTHUYECKYIO MOJICIb sl ONMCAHUS
MPOLIECCOB U SIBJICHUN OKPYXKAIOIIETO MUpPA, MPUMEHATh (QYyHKIIMOHATBHBIN S3bIK
JUTSL OTIMCAHUS U UCCTIEAOBaHUS 3aBUCUMOCTEN MEXKy (PU3NYECKUMH BETMUUHAMH.



BulnyckHuk nonyuum 603MOMCHOCMb HAYYUMbBCA!

4) npoeooums uccredosanus, ceA3aHHblE C U3YUEHUEM C8OUCME (PYHKYUU, 8 MOM
yuycie ¢ UCNONIb308AHUEM KOMAbIOMEPA, HA OCHOBE 2pAPUKO8 U3VYEeHHbIX YHKYUL
cmpoums  Oonee CNOdCHble 2pagpuKku  (KYCOUHO-3a0aHHble, C «BbIKOJIOMBIMUY
MmouKamu

um. n.);

5) ucnonvzosamov QYHKYUOHATbHLIE NPEOCMABIEHUS U CEOUCMEA (QYHKYUL OJis
Ppeulenuss MamemMamuyecKux 3a0a4 U3 pazoenos Kypca

UMCJIOBBIE IMTOCJIIEJOBATEJIBHOCTHU

BpInyCKHUK HAy4YUTCS:

1) mnoHMMaTh W HCHOJIB30BAaTh S3bIK  IOCJEAOBATENIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHU);

2) npuMeHSTh (POpPMyJibl, CBSI3aHHbIE C ApU(PMETHUECKOM U TIE€OMETPUYECKOU
MpOrpeccusiMu, W ammapar, c(OPMUPOBAHHBIM MPU H3YYECHUU APYTUX Pa3/IeiiOB
Kypca, K pEeHICHHUIO 3aJ1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEaJbHON XKU3HHU.
Buvinycknuk nonyyum 603mMox#CHOCHb HAYYUMBCA!

3) pewamsv KoMOUHUPOBAHHBIE 3A0a4U C NPUMEHEHUeM QOpMYyNl N-20 YleHad U
CYMMbL NEpPBbIX N UNeHO8 APUDMEeMUUecKoU U 2eoMempuyeckoll npozpeccuil,
NPUMEHSS NPU SMOM annapam ypagHeHull U HepageHCms,

4) nonumams apugmemuuecKyro u 2eoMempuiecKyro npocpeccuu Kax QyHKyuu
HamMypanbHo20 ap2yMeHma, C6A3bl6amsb — apupMemuyeckylo npospeccuro ¢
JIUHELHBIM POCMOM, 2e0MEMPUYECKVIO — C IKCHOHEHYUATbHBIM DOCHOM.
OIMNCATEJIbHAS CTATUCTUKA

BbIMyCKHUK HAy4YWTCS HCMOJB30BaTh MPOCTEHIINE CHOCOOBI MPEACTABICHUSA U
aHaJIM3a CTATUCTUYECKUX JTAHHBIX.

BuvlnyckHuk  nonyuum — 803MONCHOCMb  NPUOOpecmu  NepEOHAYAIbHLIL  ONbIM
opeanusayuu coopa OAHHBIX NpU NPOBEOeHUU ONpPoCca OOWECMBEeHHO20 MHEHUs,
0CYyWecmanams Ux aHaius, npeodcmasisims pe3yibmamsl Onpoca 6 euoe madiuybl,
ouazpammoi.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTD

BBITYyCKHUK HAy4WTCS HAXOJWTh OTHOCHTEIIBHYIO 4YacTOTY W BEPOSITHOCTH
CITy4alHOTO COOBITHSI.

Buinycknux nonyuum 603moxcHocmos npuobpecmu onvim nposeodeHuUst CLy4aHbixX
IKCNEPUMEHMO8, 8 MOM HUCIe C NOMOWbI KOMNbIOMEPHOZO MOOEIUPOBAHUS,
UHmMepnpemayuu ux pe3yibmamos.

KOMBHUHATOPHUKA

BrIlTyCKkHUK HayduTCs pemiaTh KOMOWHATOPHBIC 3aJadll HAa HaXOXKJICHUE YHCIIa
00BEKTOB WM KOMOMHAIHAH.

Bulnycknux  noayuum 803MONCHOCMb  HAYHUMBCS  HEKOMOPLIM — CHEeYUAIbHbIM
NpUEMam peuterusi KOMOUHaAmopHvIX 3a0ay.



TemaTuuyeckoe NJIAHUPOBAHUE

Conep:xxanue pasjaeda. Oouree KoppexTupoBka Yuciio

Tema KOJIN4€CTBO MPOrpamMmabl KOHTPOJIb-
4acoB HBIX padoT

IToBTOpEeHUE MaTepuala Kypca 5 10 1

anreOpsl 7-8 KaccoB

Ksanpatnunas GyHKIus 22 20 2

VYpaBHEHHS U HEPABEHCTBA C 14 13 1

OJTHOU IEPEMEHHOMN

YpaBHEHHS 1 HEPABEHCTBA C 17 16 1

JIBYMsI IEPEMEHHBIMU

Apudmernueckas u 15 14 2

r€OMETPUYECKAsI IPOIPECCUU

DneMeHThl KOMOMHATOPHUKHU U 13 13 1

TEOPUH BEPOSTHOCTEMN.

Htorosoe noBropeHue 16 16 1

UTOI'O 102 102 9

IlnaHupoBaHue KOHTPOJIbHBIX PA0dOT MO ajredope

3a 9 kaacc B 2021-2022 yuyeOHOM rouy.

Ne Tembl KOHTPOJIBHBIX PaboOT Hara Koppexruposka

n/m MIPOBEJICHUSI

1. BxonHast koHTposibHas paboTa 23.09

2 KonTponbHas pabora o reme: « ODyHKIUU 21.10
1 X cBoMcTBa. KBaspaTHbIN TpeX4IeH»

3. Konrtponwsnas paboTa o reme 16.11
«KBagparnunas ynkuus. CteneHHas
byHKITUSDY

4. KonrtponbHas pabora o TEME 23.12
«YpaBHEHUsT W HEPAaBEHCTBA C OJHOU
MIEPEMEHHOI

5. Kontponbnas pabota 1o Teme 07.02
«YpaBHEHHMS 1 HEPABEHCTBA C JIBYMs
IEPEMEHHBIMI)

6. Konrponsnas  pabota o  TEMe: 01.03
«ApudmeTrdeckasi IpoOrpeccus»

7. KonTposbHas pabota o TEeME: 17.03
«I"eomeTprueckas mporpeccus»

8. KonTtponbshas padora Ne 7 o Teme: 25.04
«OneMeHTbl KOMOMHATOPUKHU U TEOPUHU
BEPOSITHOCTEI

9. HTorosas KOHTpOJIbHAS paboTa 23.05




KaHeHIlapHO-TeMaTH‘IeCKOQ INIAHUPOBAHHUE

Ne Tema KoanuectBo [ara
n/n 4acoB Ilo muany | Ilo dakry
IloBTOpEeHne MaTepuasa Kypca 10
ajreOpbl 7-8 Kiaccon
1. | PanmonaneHble 1podu 2 02.09
2. 06.09
3. | KBagparHsie KopHU 2 07.09
4. 09.09
5. | KBagparnblie ypaBHEeHUS 2 13.09
6. 14.09
7. | ApoOHble panmoHalIbHbIE 1 16.09
ypaBHEHUS
8. | HepaBencrBa. CTeneHs C 1eIbIM 2 20.09
9. | mokazarenem 21.09
10. [Bxognast koHTposabHas padboTa 1 23.09
KBagparuynas GpyHkuus 20
11. | ®ynkaus. O6nacTs onpeneneHus 2 27.09
12. | mobnacTh 3HAYCHUS (PYHKIIUH. 28.09
13. | CBoiicTBa pyHKIIMIA. 2 30.09
14. 04.10
15. | KBagpaTHbIil TpEXUJIEH U €ro 2 05.10
16. | KOpHH. 07.10
17. | Pa3noxeHue KBaapaTHOTO 2 18.10
18. | TpexuseHa Ha MHOKHUTEIIH. 19.10
19. | KonrponbHas paboTa o reme 1 21.10
«DyHKIIMU U UX CBOMCTBA.
KBaipaTHbIN TpEXWICH
20. | PaGora nag ommoOKaMu. 1 25.10
Oyukuus y=ax’ , ee rpaduk u
CBOWCTBA
21. | ®yukuus y=ax’ , ee rpaduk u 1 26.10
CBOWCTBA.
22. | I'padukn Gpyskmmit y=ax >+ m 2 28.10
23. |ny=a(x-m)’ 01.11
24. | Iloctpoenue rpaduka 2 02.11
25. | kBagpaTUYHOUN QyHKIIMH. 04.11
26. | ®ynkus y=x" 2 08.11
27. 09.11
28. | KopeHb n-oii cTeneHu. | 11.11
29. | ApoOHo-nuHelHas GyHKIHS U ee 1 15.11

rpa¢uk. CTeneHs ¢




paiOHAJILHBIM ITIOKA3aTCJICM.

30. | KonrponsHas paboTa 1o reme 1 16.11
«KBagparuunas QyHKIus.
CrerneHHast QyHKIUS
YpaBHEHUA U HEPABEHCTBA € 13
OJIHOM NepeMeHHOM
31. | Pabora mag ommoOkamu. I{emoe 1 18.11
ypaBHEHHE U €r0 KOPHU
32. | Llenoe ypaBHEHHE U €T0 KOPHU 3 290.11
33. 30.11
34. 02.12
35. | JpobOHbie paliMoHaNIbHbBIC 3 06.12
36. | ypaBHEHUs 07.12
37. 09.12
38. | Pemenue HepaBeHCTB BTOPOH 2 13.12
39. | creneHu ¢ OQHOW MEPEMEHHOM 14.12
40. | PemeHue HEpaBEHCTB METOIOM 2 16.12
41. | UHTEpBAJIOB 20.12
42. | PemeHne HEpaBEHCTB METOJIOM | 21.12
uHTepBaIOB. HexkoTopble npuemMbl
pelIeHus 1eJIbIX YpaBHEHUN
43. | KonTtposibHas paboTa 1o reme 1 23.12
«YpaBHEHHS U HEPABEHCTBA C
OZIHOW MIEPEMEHHON»
YpaBHeHUS U HEPABEHCTBA C 16
ABYMSI IepeMEHHbIMH
44. | Pabora Hax ommbOKamu. | 27.12
YpaBHEHUE C ABYMs
NEPEMEHHBIMU U €T0 TpadukK
45. | YpaBHeHUE ¢ ABYMs 1 28.12
EPEeMEHHBIMU U €ro rpapuk
46. | I'padpuaeckuii ciocod pemeHus 2 30.12
47. | cucreM ypaBHEHUM 10.01
48. | Pemenue cucrem ypaBHeHUM 3 11.01
49. | BTOpOU CTENIEHU 13.01
50. 17.01
51. | Pemenue 3amad ¢ moMonipro 2 18.01
52. | cuCcTeEM ypaBHEHHUU BTOPOU 20.01
CTETCHU
53. | HepaBeHcTtBa ¢ 1ByMms 2 24.01
54. | nepeMeHHbIMU 25.01
55. | CucreMsl HEpABEHCTB C IBYMs 3 27.01
56. | MEpEMEHHBIMU 31.01




57.

01.02

58.

HexkoTtopsie npuemsl perieHus
CHUCTEM ypPaBHEHUM C ABYMSI
nepeMeHHbIMU. [loaroToBka K
KOHTPOJILHOM padoTe

03.02

59.

KoHnTtponbHasg pabota 1o Teme
«YpaBHEHHS U HEPABEHCTBA C
JBYMSI IEPEMEHHBIMI

07.02

Apupmernyeckas u
reoMeTpru4ecKasi Mporpeccuu

14

60.

Pa6Gora Hajg ommOkamu.
IlocnenoBaTenbHOCTH

08.02

61.

IlocnenoBaTenbHOCTH

10.02

62.

63.

Omnpenenenue apu@meTHUECKO
nporpeccun @opmya n-ro uieHa
apudmeTnyecKoil nporpeccuu

14.02

15.02

64.

65.

dopMyia CyMMBI 71 TIEPBBIX
YJICHOB apu(MEeTUIECKOU
IPOIPECCHUHU.

17.02

28.02

66.

KoHntposbHas pabora 1o
TeMe «ApudmeTnueckas
IPOTPECCUSI»

01.03

67.

PabGora Hajg ommOKkamu.
Ornpenenenrue TEOMETPUYECKON
nporpeccun. @opmyiia n-ro
YJ€Ha TE€OMETPUUYECKOU
IPOTPECCHH

03.03

638.

69.

Ornpenenenne TreoOMETPUYECKOU
nporpeccun. Popmyiia n-ro
YJIeHa IeOMETPUYECKOU
IIPOrpeCcCun

07.03

08.03

70.

71.

dopMyIia CyMMBI 71 TIEPBBIX
YJICHOB T€OMETPUUYECKOMN
IPOrpeCCUU

10.03

14.03

72.

MeTon MmaTeMaTHYECKOU
unaykuuu. [lonrotoBka k
KOHTPOJILHOUN paboTe

15.03

73.

KoutposnbHas pabora 1o teme
«['eomeTpuueckas nporpeccusy

17.03

JIeMeHTbl KOMOMHATOPUKH H
TEOPHH BEPOSITHOCTH

13

74.

Pa6ora nax ommbkamu. [Ipumepst
KOMOMHATOPHBIX 3a7a4

21.03

75.

[Ipumepsl KOMOMHATOPHBIX 3aad.

22.03




76. 24.03
77. | IlepecTaHOBKH 2 28.03
78. 29.03
79. | Pazmemenus 2 31.03
80. 04.04
81. | Coueranus 2 05.04
82. 07.04
83. | OTtHOCUTENBHAS YaCTOTA | 18.04
CITy4alHOTO COOBITHS
84. | BeposaTHOCTh paBHOBO3MOKHBIX 1 19.04
COOBITHI
85. | CioxxeHue U yMHOKEHHUE 1 21.04
BEPOSITHOCTEN
86. | Kommponvuas pabota no teme | 25.04
«neMeHTbl KOMOMHATOPUKHU U
TEOPUH BEPOSITHOCTEN
IloBTOpeHue 16
87. | Pabora Hax ommOkamu. DOyHKIHUM 1 26.04
Y UX CBOMCTBA.
88. DyHKIMH U UX CBOMCTBA. 1 28.04
ITonroroska k [ A
89. | KBamgparHsiii 1 02.05
tpéxwieH. [loaroroska k ' MA.
90. | KBaaparuunas ¢hyHKIus 1 e 1 03.05
rpaduk. [lonroroska k 1A
91. | Crenennas ¢pynkuusa. Kopenn | 05.05
n-ol crenenu. llogroroska k
I'MA
92. | YpaBHEHHS U HEPABEHCTBA C 2 09.05
93. | onHou nepeMmenHou. [loaroroska 10.05
I'UA
94. | YpaBHEHHUS U HEPABEHCTBA C 2 12.05
JIBYMSI
nepeMeHHbIMU. [loaroToBka K
I'A.
95. | Apudmeruueckas u 1 16.05
reoMeTpUYECKasi IPOrPECCHUHU.
IToaroroska x ' A
96. | DneMeHTh KOMOMHATOPUKHU U 1 17.05
TEOPUHU
BeposiTHOCTEN. [ToaroroBka k
I'MA
97. | IloaroroBka K UTOrOBOM | 19.05




KOHTPOJIbLHOU padoTe

98. | HUroroBas koHTpoJIbHAsI paboTa | 23.05
99. [UToroBsiil ypok 1 24.05
100. [[TonroroBka k OI'D | 26.05
101. [I[TonroroBka k OI'D | 30.05
102. [[IoaroroBka xk OI'D 1 31.05
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