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Pabouas nporpamma

no ajareope 7-9 kJjacchbl

[Iporpamma paccunTaHa Ha 3 y4eOHBIX TOJ1a

CocraBuna: yunutenb MmaTeMaTuku Maciosa 3.A.

Paccmotpeno Ha 3acenannu [IIMO yuuTenei-npeaMeTHUKOB
npotokoi Nel ot 31 aBrycra 2017 roza.



IlosicHuTeILHASA 3aNMUCKA

Jlannast paboyasi mporpaMma OpUEHTUPOBAaHA HA YUUTENEH MaTeMaTUKH,
paboTatonumx B 7-9 kiaccax no YMK.H. KO.Makapsriuesa u ip. u pazpaboTana B
COOTBETCTBUH CO CIIETYIOIIUMU HOPMAaTUBHBIMU JIOKYMEHTAMH:

1.®enepanbHOro rocy1apCTBEHHOTO0 00Pa30BaTEIbHOTO CTAHAAPTa OCHOBHOT'O
o01iero o0pa3oBaHusl, yTBEPKACHHOTO MPHUKa30M MuHHCTEpCTBAa 00pa30BaHUs U
Hayk P® ot 17 nexabpst 2010 roma Ne 1897.

2.0OcHoBHas oOpa3oBaTeabHas IporpaMMa OCHOBHOTO O0IIIET0 00pa3oBaHuUs
MKOYVY « Okts10pbckuii IeHTp 00pa30BaHUs»

3.IIpumepHbIe porpaMMBbI O y4eOHBIM IpenMeTaM. Marematuka 5-9 kiaccsl - 3-
e u3nanue, nepepadorannoe — M. [Ipocsemenue. 2011 — 64c¢ (CranmapTsl BTOPOTO
MTOKOJICHUS )

4 ITporpammsbl K yueOHUKaM « Anrebpa, 7», «Anredpa, 8», « Anredpa, 9» mis
oOmeoOpazoBarenpHbIX mKoa aBTopoB FO.H.Makaperues, H.I'.Munatok,
K.1.Hemikos, C.b.CyBopoBa

CbopHuk pabouux npoepamm. Aneeopa 7 — 9 KIacchl.

«IIpocsemenue», 2014

OOyueHHe MaTeMaTHKE B OCHOBHOM IITKOJIC HAPaBJICHO Ha JOCTHKCHHE
CIICAYIOIMX

LeJieit usyueHus:
1. B HanpaBiIeHUN IUYHOCHHO20 PA3GUMUSL

o PasBuTHE TOTMYECKOTO U KPUTHYECKOTO MBIIICHUS, KYJIbTYPhI PEUH,
CIIOCOOHOCTH K

YMCTBEHHOMY 3KCIIEPUMEHTY;

o ®DopMUpOBaHHUE Y yUAITUXCS HHTCIICKTYaIbHON YECTHOCTH U
00BEKTHUBHOCTH,

CIIOCOOHOCTH K MPEOI0JICHUIO MBICIIUTCIIBHBIX CTEPEOTHIIOB, BHITCKAIOIIHMX U3
OOBIZICHHOTO OIBITA;

o Bocnuranne kauecTB IMYHOCTH, 0OCCTICUMBAIOIITUX COITUATBHYFO
MOOHIIBHOCTb,

CIIOCOOHOCTH IMPUHUMAThb CAMOCTOATCIIbHBIC PCHICHUA,

o ®opMUPOBaHHUS KAYSCTB MBIIIUICHUS, HEOOXOAMMBIX IS aJJalTallH B
COBPEMEHHOM



nH(pOpMaITMOHHOM OOIIECTRE;

« Pa3BuTHe HHTEpeca kK MATEMAaTHYECKOMY TBOPYECTBY M MAaTEMaTHYECKUX
CIIOCOOHOCTEMN.

2. B memanpeomemmnom nanpasenenuu.

« ®opmupoBaHUE NMPEACTABICHUH O MATEMATHKE KaK YaCTH
0O0IIIeYeI0BEYECKON KYIBTYPHI,

0 BHAYUMOCTH MATCMATHUKH B PA3BUTHHU UBUJIM3allUN U COBPCMCHHOT'O O6HICCTB3;

o PaszButHe npeacraBieHut 0 MaTeMaTHKE Kak (popMe ONMHMCAHMS i METOJIE
ITO3HAHUS

,I[eﬁCTBI/ITCJ'IBHOCTI/I, CO31aHHuC YCJ'IOBI/Iﬁ JJIA HpI/I06pCTeHH}I IICPBOHAYAJIBLHOI'O
OIIbITa

MAaTEMAaTHYCCKOTI'O MOACITINPOBAHUS,;

o ®dopmMupoBanue oOIKMX CTOCOOOB UHTEIUICKTYIbHOM S TEILHOCTH,
XapaKTEePHBIX JJIs

MaTEMAaTHUKH | SIBJISIONTUXCS OCHOBOM TTO3HABATEILHOMN KYJIBTYPHI, 3HAUUMOM JIJIs
Pa3IMYHBIX chep YeTOBEUECKON AeATCIbHOCTH.
3. B npeomemnom nanpagnenuu:

o OsyaieHne MaTeMaTUYECKUMH 3HAHUSIMH U YMEHUSIMHA, HEOOXOMMBIMHA JIJIS
MIPOJIOIKEHUS O0YUCHHS B CTapIIei MIKOJIE MIN MHBIX 0011Ie00pa3oBaTeIbHbIX

YUPEKIACHUSIX, U3YUECHHUSI CMEKHBIX TUCUUTUINH, TPUMEHEHHUS B IOBCETHEBHOM
JKU3HU;

o Co3ganue ¢pyHIaMeHTa JJIs1 MATEMATUYECKOTO pa3BUTHSA, (HOPMUPOBAHMUS
MEXAHU3MOB

MBIIUJICHHA, XapaKTCPHBIX IJIA MaTeMaTU4YEeCKOM ACATCIIBHOCTH.

3agaum o0yyeHus:
o TpuOOpEeTEeHNE MATEMAaTUYECKUX 3HAHUN U YMEHUM;

e OBJIaJICHHE OOOOIIICHHBIMHU CITOCOOAMHU MBICIUTEILHOMN, TBOPUYECCKOMN
JIESITENILHOCTH;

e PA3BUTHC JIOTUYCCKOI'O MBIIJICHUS yHallIUXCA.

e OCBOCHHE KOMITETCHIMH(y4eOHO-TI03HABATEILHOM, KOMMYHUKATUBHOM,
pedreKCuBHOM,

JUYHOCTHOTO CaMOPa3BUTHS, HH()OPMAITMOHHO-TEXHOJIOTUUECKON, IIEHHOCTHO-
CMBICJIOBO).



Co3HaTenbHOE OBNIAJICHHUE YUAIIUMUCS CUCTEMOM anreOpanyecKux 3HaHUH U
YMEHUH HEOOXOIUMO B TIOBCEAHEBHOM KU3HU JUISI U3YUEHUSI CMEKHBIX TUCIUTIINH
U TIPOJIOJDKEHUST 00pa30BaHMS.

[TpakTHyeckast 3HAUMMOCTb IIKOJIBHOTO Kypca ainreopbl 00yciIoBIeHa TEM, UTO €€
OOBEKTOM SBIISIIOTCS KOJMUECTBEHHBIE OTHOIICHUS IEHCTBUTEILHOTO MHUPA.
Matematnyeckas MoAroToBKa HEOOX0oAUMa JJIsl MIOHUMaHUs TPUHIUIIOB
YCTPOWCTBA U HUCIIOJIb30BaHUs COBPEMEHHON TEXHUKH, BOCIIPUATHUS HAYYHBIX U
TEXHUYECKUX MOHATUNA U nael. MaTemaThKa sIBJIIETCS SI3bIKOM HAYKU U TEXHUKHU.
C e€ nOMOILBIO MOAEIUPYIOTCS U U3Yy4alOTCA SBJICHUS U IPOLIECCHI,
IIPOUCXOSIINE B IPUPOLE.

Anrebpa sSBISETCS OJJHUM U3 OIOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT U3y4eHHE APYTUX TUCIUIUTMH. B IepByro odepeab 3TO OTHOCUTCS K
MpeIMETaM €CTECTBEHHO - HAYYHOTO IIMKJIa, B YaCTHOCTH K (usuke. Pazputue
JIOTUYECKOTO MBIIUICHUS yYalIuXcs Ipu 00y4eHuu aiaredpe crnocoOCTByeT
YCBOCHHIO MTPEAMETOB T'yMaHUTApPHOTO UK. [[pakTHueckre yMEeHUsI i HaBBIKU
anredpanvecKkoro xapakrepa HeoOXOAUMBI 711 TPYI0BOM U MpodecCnoHaIbHOMI
MOJTOTOBKH HIKOJIBHUKOB.

Pa3BuTHe y yJaimmuxcs MpaBUIbHBIX IIPEJACTABIICHUHA O CYIITHOCTH H
IIPOUCXOXKJICHUN ajreOpandyecKux adCTpakIIfid, COOTHOIIICHUHU PEaIbHOTO U
UJICABHOTI0, XapaKTePe OTPAKCHHUS MAaTCMaTHICCKON HAYKOU SIBIICHUH U
IIPOIIECCOB PEATBHOIO0 MHPA, MECTE aJIreOphl B CUCTEME HAYK U POJIH
MaTEMaTHYECKOI0 MOJICIIMPOBAHUS B HAYYHOM ITO3HAHHWH U B IMPAKTHKE
CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHMS YUaIIMXCS U Ka4eCTB
MBIIIICHHS], HEOOXOUMBIX JIJISl /1Al Talldid B COBPEMEHHOM MH(OPMAaIMOHHOM
oOI1IeCTBE.

Tpebyst OT ydarmuxcsi YMCTBEHHBIX U BOJIEBBIX YCUJIMM, KOHIICHTPAIlMU BHUMAHUSI,
aKTUBHOCTHU PA3BUTOIO BOOOpakeHUs, anredpa pa3BUBaeT HPAaBCTBEHHbBIE YEPTHI
JUYHOCTH (HACTOMYMBOCTB, IIEICYCTPEMIICHHOCTD, TBOPUYECKYIO aKTUBHOCTb,
CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TPYI0JIIO0HE, TUCITUTIIMHY U KPUTUYHOCTh
MBIIICHUS) U YMEHHE apTyMEHTHPOBAHO OTCTaWBaTh CBOM B3IJISIBI M YOCKICHHS,
a TaK)Ke CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIE PEIICHUS.

N3yuyenue anredpsl NO3BOMISIET POPMUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO
TpyJa — INIAHUPOBAHUE CBOEH pabOThI, MOUCK PALIMOHATIBHBIX MyTEH €€
BBITIOJIHEHU S, KPUTUYECKYIO OLIEHKY pPe3ysbTaToB. B nporecce nzydenus anreopbl
LIKOJIBHUKU JOJKHBI HAYYUTHCS U3JIaraTh CBOU MBICIIH SICHO U UCYEPIIBIBAIOLLIE,
JJAKOHUYHO U EMKO, TPUOOPECTH HABBIKK YETKOTO, aKKYpPaTHOTO ¥ TPAMOTHOTO
BBINOJIHEHUSI MATEMAaTUYECKUX 3aIIUCE.

Baxneiimeit 3aiaueit MKOJIBHOTO Kypca aJireOphl SIBIISIETCS PA3BUTHE JIOTUYECKOTO
MBbINUIeHNs ydamuxcsi. CaMu 00bEKThI MATEMATHUYECKUX YMO3aKIIIOUCHUH U
MPUHATHIC B aJireOpe MpaBujia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMUPOBAHHUIO YMEHUN 0OOCHOBBIBATD U JIOKA3bIBATh CYXKJEHUS, POBOIUTH
YETKUE OINPEJICIICHUS, PA3BUBAIOT JJOTUUYECKYIO HHTYULIMIO, KPATKO Y HATJISTHO



PACKpBIBAIOT MEXAHU3M JIOTUYECKHX TOCTPOEHUH U yYaT UX IPUMEHEHUI0. TeM
caMbIM aJiredpa 3aHUMAaeT OJJHO U3 BEAYIIMUX MECT B (POPMHUPOBAHUU HAYUHO-
TEOPETUYECKOTO MBIILICHHS IIKOJIBHUKOB. PacKpbIBasi BHYTPEHHIOIO TAPMOHUIO
MaTeMaTUKH, POPMUPYS MOHUMAHUE KPACOTHI U U3SIIECTBA MATEMATUYECKUX
paccykJieHui, anredpa BHOCUT 3HAUUTEIIbHBIN BKJIA]] B 3CTETUUECKOE BOCIIUTAHUE
YYALIAXCS.

OO0mas xapakrepucTuka Kypca aiaredpsl B 7 — 9 Kiaccax

B kypce anre6psl MO>KHO BBIJCIUTH CIEAYIOIINE OCHOBHBIE COJIEpPKAaTeIbHbIE
JUHUU: apupMeTuKa; anredpa; QyHKIIMN; BEPOSITHOCTh U cTaTUCTUKA. Ha psiay ¢
ATUMU B COJIEPKAHUE BKIIIOUEHBI JIBA JIOMOJHUTEIbHBIX METO0IOTUUECKUX
paszena: JOruKka U MHOKECTBA; MaTeMaTHKa B UCTOPUYECKOM PA3BUTHUHU, YTO
CBSI3aHO C peanu3aiuei 1eneil 00enHTENEeKTYaIbHOTO U O0IIEKYIbTYPHOTO
pa3Butus yuamuxcs. ColiepxkaHue Kaxa0ro U3 3TUX Pa3JiesIoB Pa3BOPAUYNBAECTCS B
COJIEPKATEeIbHO-METOIMYECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE
coziepkatenbHble TUHUM. [Ipy 3TOM nepBast muHus — «JIoruka 1 MHOKeCTBay -
CILY’KUT LIEJIM OBJIAJCHUS YUAIIUMUCS HEKOTOPBIMU AJIEMEHTAMH YHHUBEPCAIBHOTO
MaTeMaTUYECKOro si3bIKa, BTOpasi — «MaremMaTuka B UCTOPUYECKOM Pa3BUTUI) -
CIIOCOOCTBYET CO3/IaHHUI0 OOUIEKYIBTYPHOT0, TyMaHUTAPHOIO (POHA N3YUEHUS

Kypca.

Conepxanue TUHUU «ApudMeTrHKay CIIy>KUT 0a301 IS JATBHEHIIIETO U3yUCHUS
yYaIuMHUCS MaTEMATUKH, CITIOCOOCTBYET Pa3BUTHIO UX JIOTHUYECKOTO MBIIICHHS,
(GhOpMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMU, a TaK)Ke MPHUOOPETEHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TTIOBCEIHEBHOM KU3HU. PazBuTne
MOHSITHUS O YMCJIE B OCHOBHOM IIKOJIE CBSI3AHO C PallMOHAIBHBIMU U
UpparmoHaIbHBIMU YUCIaMU, (GOPMUPOBAHUEM MIEPBUYHBIX MPEICTABICHUN O
JICUCTBUTEIILHOM YHCIIE.

Coneprkanue TUHUHU «ANredpa» crocoOCTBYET (POPMUPOBAHUIO Y YUAIITHXCS
MaTeMaTUYEeCKOTo arapaTa JJis pelIeHus 3a7a4 U3 pa3iesioB MaTeMaTHKH,
CMEKHBIX TIPEIMETOB U OKPYIKAIOIIEH PeaIbHOCTH. SI3BIK anreOpbl MO T4EPKUBACT
3HAUYE€HHUE MAaTeMAaTUKH KaK sI3bIKa JUIsl TOCTPOCHUSI MATEMaTHUYECKUX MOJIEIeH
MIPOIIECCOB U SIBIICHUI peaTbHOTO MUPA.

Pa3BuTHe anropuTMHUECKOr0 MBILIUIEHHS, HEOOXOIUMOT0, B YACTHOCTH, JJIS
OCBOEHHMSI Kypca HH(POPMATUKH U OBJIa/ICHUE HABBIKAMU J€TYKTHUBHBIX
pacCcyXJIeHUI TaKKe ABJISIIOTCS 3a/layaMu u3ydeHus anreopsl. [IpeobpazoBanue
CUMBOJIBHBIX ()OPM BHOCHT ClieU(PUUECKUI BKIIaJ B Pa3BUTHE BOOOpAKEHUS
y4almxcs, uX ClocoOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY. B ocHOBHOM
HIKOJIE MaTepuaj rpyNInupyeTcss BOKPYT PALIMOHATIBLHBIX BbIPAKEHHM.

Copeprxanune paznena « QyHKIHUN» HALEJIEHO Ha MOJyYE€HHE IKOJIbHUKAMU
KOHKPETHBIX 3HaHUN 0 OYyHKIMN KaK BAXXHEUIIEH MATEMaTUYECKON MOJIEIIN JIIS
OMMCAHMS U MCCIIEJOBAaHUs Pa3HOO0Pa3HbIX MpoleccoB. M3ydenue 3Toro
MaTepuaa crnocoOCTBYET Pa3BUTHIO Y YUAIIUXCS YMEHUS UCIIOJIb30BaTh
pa3IMyHbIC A3bIKK MATEMATUKH (CJIOBECHBINA, CHMBOJIMYECKUH, TpauuecKuii),



BHOCHT BKJIaJ B GOPMUPOBAHUE NIPEJICTABICHUN O POJIM MATEMATUKH B PA3BUTUU
LABUWIN3ALMU U KYJIbTYPBHI.

Paznien «BeposiTHOCTb U CTaTUCTHKA» - 00513aTEIbHBIA KOMIIOHEHT IIKOJIBHOTO
00pa30BaHMsl, yCUJIMBAIOLIUI €0 MPUKIIAJHOE U IPAKTUYECKOE 3HaUCHUE. DTOT
MaTepuai He0OX0IUM, TIPEXKAE BCETo, 1A (GOPMUPOBAHUS Y YUAIIIUXCS
(GYHKIIMOHATBFHOU TPAMOTHOCTH - YMEHHSI BOCIIPUHUMATD U KPUTHYECKU
aHaJIM3UPOBATh MH(POPMAIIHIO, TPEACTABICHHYIO B Pa3INYHbIX (hOpMax, IOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX PEAJIbHBIX 3aBUCUMOCTEN, IPOU3BOUTH
IPOCTEUINE BEPOSITHOCTHBIE pacu€Thl. MI3yueHne 0oCHOB KOMOMHATOPUKU
MO3BOJIUT yYallleMyCs OCYIIECTBISATh PACCMOTPEHHUE CITydaeB, Iepedop U MOACUET
YHCJla BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX ITPUKIIAIHBIX 33/1a4aXx.

HpI/I N3y4YCHHNUN CTATUCTHUKU U BCPOATHOCTHU 060rama10Tc;1 MMpCaACTaBJICHUA O
COBpeMeHHOﬁ KapTHHC MHUpPa U MCTOAaX €Iro HCCICA0OBAHNA, Q)opanyeTCH
IMOHUMAaHHNC POJIM CTATUCTHUKU KaK UCTOYHHUKA COONAJIbHO 3HAYUMOM I/IHCI)OpMaHI/II/I
H 3aKJIabIBAIOTCA OCHOBBI BECPOATHOCTHOI'O MBIIIJICHUA.

Onucanne mecra yueOHoro npeamera AJI'EBPA B yueOHOM miiane

B cooTBeTcTBUU ¢ yueOHBIM IJIAaHOM Ha U3y4eHHeE alnreOpsl B 7 - 9 kimaccax
OCHOBHOM HIKOJIBI OTBOJUT 3 yaca B HEJENIO B TEUCHHE KaXI0ro rojia 00ydeHus,
Bcero 306 ypokoB.

JIMYHOCTHBIE, MeTalpeIMeTHbIE U MPeAMeTHbIE Pe3YJbTAThI 0CBOCHUS
y4eOHOro npeamera «AJsredopa»

[Tporpamma obecrieynBaeT JOCTHKEHUE CICAYIOMNUX PE3yIbTaTOB OCBOCHUS
o0paszoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMS:

JIUYHOCHIHblLE?

1) chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YICHHUIO, TOTOBHOCTH M
CIIOCOOHOCTH, 00YUYaIOIIUXCSl K CAMOPA3BUTHUIO U CAMOOOPA30BaHHIO HA OCHOBE
MOTHBAIMU K O0YUYEHUIO U MO3HAHUIO, BEIOOPY JalIbHEHIIIEro 00pa3oBanus Ha O6aze
OPUEHTHUPOBKH B MHUpe TIpodeccuii u mpodhecCHOHATBHBIX IPEAMOYTCHHH,
OCO3HAHHOMY TTOCTPOCHUIO WHINBHUIyAIbHOU 00pa30BaTEeIIbHON TPACKTOPUH C
y4€TOM yCTOWYUBBIX MO3HABATEIHHBIX HHTEPECOB;

2) chopMUPOBAHHOCTD LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

3) copMHPOBAHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIUMH U MIIAIIMMH, B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOW y4eOHO-UCCIIEeI0BATEIbCKON, TBOPUECKON U APYTHUX
BUJIaX JESITeNbHOCTH;



4) yMeHue ICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIU B YCTHOM U TUCBMEHHOMN
peuH, IOHUMATh CMBICII IIOCTABJICHHOW 3a/1a4l, BBICTPAauBaTh apryMEHTALHIO,
MIPUBOJIUTH MMPUMEPHI U KOHTPIIPUMEPHI;

5) mpenacTaBieHHe 0 MaTEMAaTHYECKOM HayKe Kak cepe uyeaoBeuecKou
NeATEIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH ISl pa3BUTHUS
MBUJTU3AIINH;

6) KPUTUYIHOCTb MBIIJICHUA, YMCHHC PACIIO3HABATL JIOTHYCCKHU HCKOPPCKTHLIC
BBICKAa3bIBAHUS, OTIINYATh TUIIOTC3Y OT (baKTa;

7) KpeaTUBHOCTH MBIILICHUS, MHUIIMATHBA, HAXOIYUBOCTh, aKTUBHOCTD IIPH
pelIeHNU alNreOpanvecKux 3a/1ay;

8) yMeHHe KOHTPOJIUPOBATh MPOIECC U PE3YyIbTaT YUeOHOM MaTeMaTUUECKON
JEATEIIbHOCTH;

9) crtoCOOHOCTH K AMOIIMOHAILHOMY BOCTIPUSATUIO MAaTEMaTHUYECKUX OOBEKTOB,
3a7a4, pEeIICHUN, PaCcCyKICHUM.

Memanpedmemnble:

1) yMeHHe caMOCTOSITENNbHO IAHUPOBAThH AIbTEPHATUBHBIE MTYTH JTOCTIKEHUS
1eseil, 0CO3HaHHO BbIOMpaTh Hanboiee 3(h(PeKTUBHBIE CIOCOOBI PELICHUS
y4eOHBIX ¥ TIO3HABATEIHHBIX 3a/1a4.

2) YMCHHUC OCYIICCTBJIATE KOHTPOJIb I1I0 PC3YJIbTATYy U I10 CHOCO6y IIGﬁCTBHfI Ha
YPOBHC ITPOMU3BOJIBHOI'O BHUMAHWA U BHOCUTD HCO6XOI[I/IMBIC KOPPCKTHBBI,

3) yMeHue a/IeKBaTHO OLIEHUBATh MPABUIBHOCTD UIIM OIIMOOYHOCTD BBIIOJIHEHUS
y4eOHOH 3a71auM, €€ 00bEKTUBHYIO TPYJIHOCTh U COOCTBEHHbBIE BO3MOKHOCTHU €€
pelieHus,

4) 0cO3HAHHOE BJIQJICHUE JIOTHYECKUMHM JICHCTBUSIMHU OTIPEICIICHHUS TTOHATH,
0000I1IeHHSI, YCTAaHOBJICHUS aHAJIOTHH, KJIacCHU(UKAIIMA Ha OCHOBE
CaMOCTOSITeJILHOT'O BBIOOpA OCHOBAHUM U KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX
CBSI3EH;

5) yMeHue ycTaHaBIUBaTh MPUYMHHO-CIIE/ICTBEHHBIE CBA3U; CTPOUTD JIOTUYECKOE
paccyxJeHue, yMO3aKiItoueHue (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U
BBIBO/IbI;

6) yMeHHE co3/1aBaTh, MPUMEHSIThH U PE0OPa30BHIBATH 3HAKOBO-CUMBOJINYECKUC
CpEICTBa, MOJACIM U CXEMBI JIJIsl PEIICHUsI yUeOHBIX U MTO3HABATEIbHBIX 3a]1a4;

7) yMEHHUE OPraHU30BLIBATh YUEOHOE COTPYTHUYECTBO M COBMECTHYIO
JESITEIBHOCTh C YUUTENIEM U CBEPCTHUKAMHU: ONIPEIEISITh LI, pacpeieieHne
GbyHKIUN U poJiel y4aCTHUKOB, B3aUMOJICHCTBHE U 00IIKE CIIOCOOBI pabOThI;
yMeHHUe paboTaTh B TPYIIE: HAXOIUTH OOIIee pelIeHre U pa3pemarbh KOHPIUKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIINIA U y9€Ta MHTEPECOB, CIYIIaTh MapTHEPA,;
bopMyIMpOBaTh, APTYMEHTUPOBATH U OTCTAaNBAaTh CBOE MHCHHCE,



8) chopMHPOBAHHOCTH YUE€OHOM M OOIIETIOIH30BATEILCKOW KOMIIETCHTHOCTH B
00J1acTH UCTIONB30BaHUsI MHPOPMAUMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIM
(MKT-KOMIIETEHTHOCTH);

9) IICPBOHAYAJIBHBIC ITPCACTABIICHUA 00 HACAX U O MCTOJaX MAaTCMAaTHKH KaK 00
YHUBCPCAJIILHOM A3bIKC HAYKU U TCXHUKHU, O CPCACTBC MOACIIMPOBAHUA SIBJICHUM U
IMpOLECCCOB;

10) ymMeHue BUIETh MATEMATHYECKYIO 337]a4y B KOHTEKCTE MPOOJIEMHON CUTYyaLHH
B JIPYTUX JUCLHUIUINHAX, B OKPYXKAIOIIEH )KU3HH;

11) ymeHue HaxoIuTh B pa3InYHBIX UCTOUHHUKAX HHPOPMALUIO, HEOOXOANUMYIO
JUISL peIIeHUs] MaTEMaTUUECKUX MPOOJIEM, U IIPEACTABIATh €€ B IOHATHOU (hopMe;
NPUHUMATD PEIICHUE B YCIOBUAX HETOJIHON U U30BITOUYHOM, TOUHOU U
BEPOATHOCTHON MH(pOpMAIH;

12) ymeHue moHUMaTh U UCIOIb30BaTh MaTeMaTHYECKUE CPEJICTBA HATJISIIHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U JP.) JJI WIUTFOCTPALIMH, UHTEPIIPETAIIIH,
apryMeHTaIl1u;

13) ymeHue BbIABUTaTh TUIOTE3bI IPU PEILIEHUH YUeOHBIX 33]1a4 U TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

|4) yMeHNEe NPUMEHITh HHAYKTHUBHBIE U JIEAYKTUBHBIE CLIOCOOBI PacCyKIEHUH,
BUJIETh PA3JIMYHBIE CTPATETMU PELICHUS 3a/a4;

15) noHMMaHKe CYITHOCTH aNTOPUTMUYECKUX MPEANUCAHUNA U YMEHUE
JIECTBOBATh B COOTBETCTBUHU C MPE/JIOKEHHBIM aITOPUTMOM;

16) ymMeHMe caMOCTOSTENBHO CTABUTD 11€JIM, BEIOMPATh U CO37aBaTh alrOPUTMbI
JUTSL pelieHusl y4eOHbIX MaTeMaTUYECKUX MTPOOJIeM;

17) ymeHue miaHupoBaTh U OCYLIECTBIIATh ACSATEIbHOCTD, HAIIPABICHHYIO Ha
pelneHne 3a1a4 UCCIIEI0BATENBCKOIO XapaKkTepa.

npeomemmuuwle:

1) ymeHue paboTaTh C MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHPOBAHHUE,
U3BJIEYEHHE HEOOXO0AUMON HH(POPMAIIUH), TOYHO U TPAMOTHO BBIPaXKaTh CBOU
MBICJIM B YCTHOW M MUCbMEHHOU peUH, MPUMEHSIS MATEMATHUECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BATh PA3JIMYHBIC A3BIKU MATEMATUKH
(crmoBeCHBIN, CHMBOJIMYECKHM, TpaQUIECKUii), 000CHOBBIBATH CYKJICHHS,
MPOBOJUTH KJIacCU(UKAIMIO, TOKA3bIBATh MATEMATHUECKUE YTBEPKACHUS;

2) BnasieHre 6a30BbIM MOHSITUWHBIM anapaToM: UMETh MPEACTABICHUE O YHCIIE,
BJIaJICHUE CUMBOJIbHBIM SI3BIKOM aJIreOphl, 3HAHUE 3JIEMEHTAPHBIX
(GYHKUIHMOHAIBHBIX 3aBUCUMOCTEN, (POpMUpOBaHUE MPEACTABICHUHN O
CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE U O Pa3IUYHbIX CIOCO0axX UX
U3BJIEUEHHUS, 00 0COOCHHOCTSX BHIBOJIOB U IIPOTHO30B, HOCAIIUX BEPOSATHOCTHBIM
XapakTep;



3) yMeHue BBIMOIHATH anredpanyeckrue mpeoopa3oBaHus paliOHATbHBIX
BBIPQXEHUM, IPUMEHATH UX JUUISl pELIEHUs] yU€OHBIX MaTEMATUYECKUX 3a/1a4 U
3a]1a4, BOZHUKAIOIINX B CMEKHBIX YUYEOHBIX MpeIMETax;

4) yMeHue MoJIb30BaThCS MaTEMATUYECKUMH (POPMYIIAMHU B CAMOCTOSITEBHO
COCTaBIIATh (POPMYJIbI 3aBUCUMOCTEN MEXK1y BEIMUMHAMHU HA OCHOBE 0000IIECHUS
YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

5) yMeHue pelaTh JUHEHbIE U KBaJApaTHbIE YPABHEHHS U HEPABEHCTBA, a TAKKE
IPUBOJUMBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHSATH IpaduuecKue
IIPEACTABIICHUS JJIsl PELLICHNS U UCCIICA0BaHUs YPAaBHEHU N, HEPABEHCTB, CUCTEM,;
IIPUMEHSTH IIOJIYYEHHbBIEC YMEHHUs I PELICHU 3a1a4 U3 MATEMATUKH, CMEXHBIX
IIPEAMETOB, ITPAKTUKH;

6) oBiaseHne cUCTEMOM (DYHKIIMOHATIbHBIX TOHATUH, (PYHKINOHAIBHBIM SA3bIKOM H
CUMBOJIMKOM, YMEHHUE CTPOUTH rpaduku PyHKIMIA, OMKUCHIBATh UX CBOMCTBA,
UCITI0JIb30BaTh (DYHKIIMOHAJIBHO-TpaUyECKUe MPEACTABICHUS Il ONTUCAHUS U
aHaJIM3a MaTEMaTUYECKUX 3a]1a4 U peabHbIX 3aBUCUMOCTE;

7) oBlaieHre OCHOBHBIMH CIIOCOOAMU MPEICTABIICHHUS aHATIN3a CTATUCTUYECKUX
JIAHHBIX; YMEHUE pelIaTh 3a/1a4d HA HAXOXKJIEHUE YaCTOThI U BEPOSITHOCTH
CITy4alHbIX COOBITUH,

8) yMeHHE NPUMEHSTh U3yUYECHHbBIE TTOHITHS, PE3YJIbTaThl U METObI IIPU PELICHUN
3a/1a4 U3 Pa3IM4HbIX Pa3IelIoB Kypca, B TOM YKCIIE 33/1a4, HE CBOJAIIUXCS K
HEIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJIrOPUTMOB.

Conep:xkanue y4eOHOro npeamera «Ajaredopa»
APUOMETUKA

PanuonanbHble ynucsa. Paciivpenre MHOYKECTBA HATypaIbHBIX YUCEN 10
MHOJKECTBa 1eIbIX. MHOXXECTBA IEJIBIX YMCEN JO MHOXKECTBA PallMOHATbHBIX.
PanmoHanbHOE YKCII0 KaK OTHOILIEHHE M/n, TAE M - IL[EJI0€ YHUCIIO0, N —
HaTypaibHOE. CTENEeHb C IEJIbIM MOKa3aTeNIeM.

JelcTBuTebHBIC Yncaa. KBanpaTHblii KopeHb u3 uncna. Kopens TpeTbei
CTENEHHU. 3aMnCh KOPHEN ¢ TIOMOIIbIO CTENIEHU C IPOOHBIM MTOKA3aTEIEM.

[Tonsitue 00 uppanroHaILHOM uncie. MppanmoHaIbHOCTh YUCHTA U
HECOM3MEPUMOCTh CTOPOHBI U IMArOHAIM KBajparta. JlecITHIHbIC MPUOIKEHUS
UppaMOHAIBHBIX YUCET.

MHO0XeCTBO Jl@ﬁCTBI/ITGHBHBIX quce; MpeACTaBJICHUC ﬂCﬁCTBHTGJ’IBHBIX qucea
OCCKOHEYHBIMH ACCATHYHBIMHU I[pO6$IMI/I. CpaBHeHI/Ie I[GI‘/JICTBI/ITGJ'IBHI)IX YUCCII.

Koopaunatnas npsimasi. U300pakeHue uyrcesl TOUKaMu KOOPJIUHATHON MPSMOM.
YucnoBble IPOMEKYTKH.



N3mepenus, npudankeHusi, olleHKH. PazMepsl 00bEKTOB OKPYKAIOMIET0 MUPA
(OT ByeMeHTapHbIX YacTull A0 BcenenHoi), ImuTenbHOCTh MPOLIECCOB B
OKpY’KaroleM MHUpe, BriiesieHre MHOKUTENS - CTENIEHU JECATH B 3allMCH YHCIIA.
[TpubnmxkéHHoe 3HaYeHUE BEIMUYUHbBI, TOYHOCTH NMpuOImkeHus. [Ipukuaka u
OLICHKA PE3YyJIbTATOB BHIYMCIICHUM.

AJIT'EBPA

AJiredpanyeckue BbIpaxeHns. bykKBeHHbIE BbIpaXKEHUS (BbIPAXKEHUS C
nepeMeHHbIMH). YncnoBoe 3HaueHne OYKBEHHOIO BhIpaykeHUs. JomycTumbie
3HA4YCHHUs NepeMeHHbIX. [1oACcTaHOBKA BEIPA)KEHHUI BMECTO
nepeMmeHHbIXIIpeoOpa3oBaHre OYKBEHHBIX BBIPQ)KEHUI HA OCHOBE CBOWCTB
apudmernyeckux neiicTBuil. PaBeHCTBO OyKBEHHBIX BbIpaykeHUH. T0X1eCTBO.

CreneHb ¢ HaTypaJbHBIM NTOKA3ATENEM U €€ CBOMCTBA, OJHOWIECHBI 1 MHOTOUJIEHBI.
Crenenb MHOrowieHa. CliokeHue, BBIMUTaHUE, YMHOKEHUE MHOTOUYJICHOB.
DopMyJIbl COKPAILIEHHOTO YMHOXKEHUA: KBAAPaT CYMMbI M KBaJpaT Pa3HOCTH.
dopmyna pa3zHOCTH KBajipaToB. [IpeoOpa3zoBaHue 11€10T0 BEIPAKEHUS B
MHOTro4IeH. Pa3ioxeHne MHOTOYIEHOB HA MHOKHUTENU. MHOTOWIEHBI C

oaHoil nepemeHHoU. Kopenb MHOTOUNIeHa. KBagpaTHbIN TPEXUIEH; Pa3I0KEHUE
KBaJIPAaTHOTO TPEXUJIIEHA HA MHOKUTEIIH.

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredbpanyeckoit Apoou. CroxeHue,
BBIYMTAHKUE, YMHOXKEHHE, JIeJIeHUE anreopandeckux apooeit. CTeneHp ¢ 1eiabiM
noKasareyieM U e€ CBOICTBA.

PannonanbpHbIe BRIpaXXEHHS U X MTpeoOpa3oBanus. [loka3aTenbCTBO TOXKIECTB.

KBaapartueie kopau. CBOMCTBA aprU(PMETHUIECKUX KBAIPATHBIX KOPHEH U MX
MPUMEHEHUS K MPEe0OPa30BAHUIO YHNCIOBBIX BBIPAKEHUN U BEIYMCIICHUSIM.

YpaBHeHusi. YpaBHeHHe ¢ 0gqHOM nepeMeHHon. Kopenb ypaBHeHus1. CBoMCTBa
YUCJIOBBIX PABEHCTB. PABHOCWIIBHOCTD ypaBHEHUMU.

Jluneitnoe ypaBuenue. KBagpatnoe ypaBHeHue: GpopMyiia KOpHEH KBaJApaTHOTO
ypaBHeHus. Teopema Buera. [Ipumenenne ypaBHeHUH, CBOISIIUXCS K JIMHEUHBIM
Y KBaJIpaTHBIM. [IpuMepsI pelienus ypaBHEHUN TPEThEN U YETBEPTOU CTEIICHEN.
Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUU.

YpaBHeHUE ¢ ABYMs ITIEpeMEHHbIMU. JINHEWHOE ypaBHEHUE C BYMsI
IIEPEMEHHBIMH, IPUMEPBI PELICHNS YPABHEHUH B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHUH € IByMs IEpEMEHHBIMU. PaBHOCHIIBHOCTD cucTeM. CHCTEMBI
JIBYX JIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU; PEIICHUE TTOACTAHOBKOU U
cinoxxeHuem. [Ipumepsl pelieHus CUCTEM HEJTMHENHBIX YPAaBHEHUH C JBYMSI
MePEMEHHBIMM.

Pemenne TekCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoM.

JlexapToBbI KOOPAMHATHI Ha TUIOCKOCTU. ['paduueckas uHTepripeTanus ypaBHEHUS
C IBYMs IepeMeHHbIMU. ['paduk JIMHEWHOTrO ypaBHEHUS C IBYMsI IEPEMEHHBIMU;



YII0BOM KOA(PHUIIUEHT, MIPSIMOIA; YCIOBUE MapalieIbHOCTH NpsAMbIX. ['paduk
NPOCTEUIINX HEJTMHEWHBIX YpaBHEHUIl: mapaboia, runepoosa, OKpyKHOCTb.
['padmyeckas MHTEpIpETAIUS CUCTEM YPAaBHEHUN C IBYMS IEPEMEHHBIMH.

HepaBencrBa. UucnoBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHCTBO ¢ 01HOM MepeMEeHHON. PaBHOCUIIBHOCTH HEpAaBEHCTB. JInHEHbIE
HEpaBEHCTBA ¢ OJIHOM nepemeHHol. KBagparHble HepaBeHCTBA. CHCTEMBI
HEPABEHCTB C OJTHON IIEPEMEHHOM.

OYHKINHA

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MKy BenuunHaMmu. [lonarue ¢pyHKIuu.
0GmacTpb ompezeseHus: 1 MHOXECTBO 3HaueHUH QyHKimu. CriocoOsl 3a1aHus
bynkun. ['padux pynkuun. CoiicTBa GyHKIHNI, UX 0TOOpakeHHe Ha rpaduke.
[Tpumepsl rpaduKOB 3aBUCUMOCTEHN, OTPAKAIOLIUX PEAJIbHBIE MPOLIECCHI.

YucsoBble pynknuu. OyHKINY, OMUCHIBAIOLTUE TIPSIMYIO U OOpPaTHYIO
MPOIMOPIIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku U cBoiicTBa. JIuneitnas GyHkims,
e€ rpaduk u cBoiictBa. KBagpatuunast pyHkius, ee rpaduk U CBOMCTBA.
Crenennbie (YyHKIIUU C HATYpaJIbHBIMU MOKa3aTeIsiMu 2 U 3, UX rpa@uKku u

cBoicTBa. ['paduku pyukuuii y= ,y= ,y=

YuciioBble MOCAEA0BATEIBHOCTH. [[0HATHE YHCIIOBOM MOCIEA0BATENBHOCTH.
3amanue 1nociae0BaTeIbHOCTH PEKYPPEHTHON (hopmyJioit u popMyIioi N-ro diieHa.

Apudmernueckas u reomerpuueckas mporpeccun. Dopmysibl N-ToO WieHa
apru(PpMETUIECKON 1 T€OMETPUUECKON MPOTPECCHil, CYMMBI TIEPBBIX N-X YJICHOB.
N3o00pakenne 4jaeHOB apu(PMETHIECKON 1 T€OMETPUUECKON MPOTPECCUil TOUKAMHU
KOOPAMHATHOM MIOCKOCTHU. JIMHEHHBIN U SKCIOHEHIIMAIbHBIN pocT. CI0KHbIE
MPOLICHTBHI.

BEPOATHOCTD U CTATUCTUKA

Crarucruka. Tabnmuunoe u rpadudeckoe NpecTaBlIeHue JaHHBIX, CTOJI0YAThIE U
KpPYroBbI€ AMarpamMmbl, rpauKy, MpUMEHEHUE TuarpaMM U rpadukoB 1Jis
OTMCaHUs 3aBUCHMOCTEN pealibHbIX BEJIMUNH, U3BJICUECHUE HHPOPMAIIH U3
TabnuIl, TuarpaMMm u rpadukoB. OnucarenbHble CTATUCTUYECKUE TIOKAa3aTeNn
YHUCJIOBBIX HA0OPOB: cpeHee apuPMETHUECKOE, Me/IMaHa, HauboJblIee U
HauMEHbIIIee 3HaYeHMs. Mephl paccenBaHus: pa3Max, JUCTIEPCUs U CTaHIApTHOE
OTKJIOHEHHE.

CrnyyaiiHast U”3MEHYMBOCTh. MI3MEHUMBOCTh NIpH U3MEpeHUsX. Pemaromue
IpaBWia. 3aKOHOMEPHOCTU B U3MEHUYNBBIX BEJIMUYNHAX.

Cayuaiinbie co0bITHsA. CnyyaliHble OMNBITHI (IKCIIEPUMEHTHI ), FJIEMEHTapHbIE
ciydaitHble coObITUs (MCX0/bl). BeposiTHOCTH 351eMeHTapHbIX cOObITHI. COOBITHS
B CJIy4alHbIX SKCIEPUMEHTAX U OJIArONpHUATCTBYIOLINE AIE€MEHTAPHbBIE COOBITHS.
BeposiTHOCTH citydailHbIX COOBITHI. OMNBITH C PABHOBO3MOXHBIMU



AJIeMEeHTapHbIMU cOObITUsIMU. Kitaccnyueckne BepOsSITHOCTHBIC OTIBITHI C
UCII0JIb30BAaHUEM MOHET, KyOukoB. [IpencraBinenue coObITHI C TOMONIBIO
nuarpamm Ditepa. [IpoTruBomnonoxHbeie cOObITHS, 00bETUHEHNE U TIEPECEUCHUE
coObITuil. [IpaBuiio cioxenust BepositHoctel. Cirydaiinbiii Be1OOp. [IpencraBinenue
HKCIIEpUMEHTA B BUJIE JepeBa. HezaBucumbie cOObITHS. Y MHOXKEHHE BEPOSATHOCTEMN
HE3aBUCUMBIX coObITUH. [lociienoBaTenbHbIe HE3aBUCUMBIE UCTIBITAHUS.
[IpencraBiieHre O HE3aBUCUMBIX COOBITUSIX B KU3HHU.

DJieMeHThl KOMOMHATOPUKH. [IpaBuiIo yMHOKEHHS, IEPECTAHOBKH, (DaKTOpHA
yucna. CoueraHus U 4Ucio couetannid. @opMyina yucia couetanuil. TpeyroiabHuk
[Tackamnst. OnbITh ¢ OONBIIUM YHUCIIOM PAaBHOBO3MOXKHBIX 3JIEMEHTAPHBIX COOBITUH.
Brruncnenue BeposITHOCTEN B ONBITaX C IPUMEHEHHMEM KOMOUHATOPHBIX (POPMYII.
WcnpiTanus bepuymmm. Ycenex u Heynada. BeposTHOCTH cOOBITHI B cepuu
UCIbITaHUN bepryiu.

Ciy4aiiHble BeJIMYMHBI. 3HAKOMCTBO CO CIIyYallHBIMH BEJIMYMHAMU Ha IIPUMEPAX
KOHEUHBIX JUCKPETHBIX CIIyYalHbIX BEIWYUH. Pacnipenenenne BEpOSITHOCTEN.
Marematnueckoe oxkugague. CBOMCTBa MaTeMaTHIeCKOro oxxuaanus. [loastue o
3aKoHe OonbIIKX yKcell. M3mepenue BepositHocTell. [IpuMeHenne 3akoHa
OOJBIIMX YUCEN B COLMOJIOTMH, CTPAXOBAHHH, B 3JJpaBOOXPaHEHNHU, 00€CTI€YEHNN
0€3011aCHOCTH HACEJIEHUS B YPE3BbIYAIHBIX CUTYAIUIX.

JIOTUKA 1 MHOXXECTBA

TeopeTnko-MHOKeCTBEHHbIE MOHATUA. MHOKECTBO, JIEMEHT MHOKECTBA.
3agaHue MHOXECTB EPEUUCICHUEM AJIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM.
CrangapTHbie 0003HAUCHUS YUCIIOBBIX MHOXKECTB. [lycTO€ MHOKECTBO U €ro
ob6o3Hauenue. [lonmuoxectBo. OObeIMHEHNE U TIEPECEUCHNE MHOKECTB, Pa3HOCTh
MHOYECTB.

NnmrocTpanust OTHOMIEHUN MEXK]1y MHOKECTBAMU € IMMOMOIIBIO AUarpaMm JuJiepa—
Benna.

DJ1eMeHTbI JIOTUKH. [IoHATHE 0 PaBHOCUIILHOCTH, CIICIOBAHUH, YIIOTPEOICHUE
JIOTUYECKUX CBSA30K eCu...,mO..., 8 MOM U MOAb-KO 8 MOM Clyyae, JTIOTUYECKUe
CBSI3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

HcTtopust popMupoBaHusi MOHATHUS YKCIIa: HATypaJbHbIE YKCIIa, APOOH,
HEJIOCTATOYHOCTH PALlMOHAJIBHBIX YUCEI U1l TEOMETPUUECKUX U3MEPEHNU,
uppanroHaibHble yncia. CTapuHHbIE CUCTEMBI 3anucu yucen. Jpoou B Basuione,
Erunre, Pume, OTKpbITHE AECATUUHBIX IpoOeii. CTapuHHBIE CUCTEMBI MEP.



Jecsatuunbie qpobu U MeTpuyeckas cuctema Mep. [losBrnenue oTpuaTeaTbHbIX
yucen u Hyss. JI. Marauukuid. JI, Didnep.

Bo3HUKHOBEHHE MaTEMAaTUKH KaK HAYKH, 5Tallbl €C PA3BUTH. OCHOBHBIC Pa3aciIbl
MaTCMAaTHUKU. BBII[aIOH_[I/IeCH MAaTCMAaTUKH U UX BKJIA B Pa3BUTHC HAYKH.

becKkOHEYHOCTh MHOKECTBA MPOCTHIX YKcel. Yucna u JJIMHbBI OTPE3KOB.
Panmonansabie yncna. [loTpeOHOCTS B MppanmroHanbHbIX ynciax. [1Ikoma
[Tudaropa

3apoxaenue anreopsl B Henpax apudmeruku. An-Xopesmu. Poxaenue
oykBeHHoM cumBouku. [1.depma, ®. Buer, P. [lekapt. Mctopus Bompoca o
HaxoXJeHuu GopMys KOpHEH anreOpandeckux ypaBHEHHM, Hepa3pelmmMocTh B
paaukanax ypaBHEHUM cteneHu, Oonbiue yetelpex. H. Tapranss, x. Kapaano,
H.X. AGens, D. 'anya.

N300peTenne MeToa KOOpAMHAT, MO3BOJIIOIIEr0 NEPEBOIUTh TEOMETPUUECKUE
00BeKThI Ha s13bIK anreOpsl. P. lekapt u I1. ®depma. [Ipumepsl pa3inuHbIX cucTeM
KOOPAMHAT Ha IJIOCKOCTH.

3anaua Jleonapao [Muzanckoro (Oubonayun) o Kpoaukax, yncia GudoHaquu.
3agada 0 maxMaTHOM JOCKE.

HcToku Teopun BEPOSTHOCTER: CTPAXOBOE J1EII0, a3apTHbIe Urpskl. [1. @epma u b.
[Tackanse. A, bepnymnu. A.H. KoiMmoropos.

Ponp poccuiickux y4eHbIX B pazBuTuu MmateMaruku: JI. Ditnep. H. .
Jlo6auerckuii, I1.JI.Ueonmues, C. Kopanesckas, A.H. KonMoropos.

Maremaruka B pa3sutuu Poccun: Iletp I, mikona MmareMaTH4eCKUX U HABUTALIKUX
HayK, pa3Butue poccuiickoro diota, A.H. Kpeuios. KocMuueckas nporpamMmma u
M.B. Kenapimr.

HanpagJ/ieHusi IPOEKTHOM 1eATeIbHOCTH

Opnum u3 nyteit popmupoBanus Y'Y [l B OCHOBHOM IIKOJIE ABJISIETCS] BKIIFOUEHUE
oOy4Jaronmxcs B y4eOHO-UCCIEI0BATENBCKYIO U MPOEKTHYIO AESTENbHOCTD,
KOTOpast MOXKET OCYIIECTBIISITHCS B paMKax peajin3alii NporpaMMbl yueOHO-
HCCIIEIOBATENIbCKOW U MPOEKTHOM IesTeNbHOCTH. [IporpamMmma oprueHTHpOBaHa Ha
MCIIOJIb30BaHUE B PaMKax YPOYHOU M BHEYPOUYHOM AECATEIBHOCTHU U1 BCEX BUJIOB
o0pa3oBaTeIbHbIX OpraHU3alMi MPU MOJYYEHUH OCHOBHOT'O 001Iero 00pa3oBaHusl.

Crnennduka NpoeKTHOM AeATeJTbHOCTH 00yUaIIIUXCS B 3HAYUTEIILHON CTENIEHU
CBSI3aHA C OPUEHTAIIMEH Ha MOJIyYeHUE MMPOSKTHOIO pe3yJibTara,
00ecTIeUrBaIOIICTO PEIICHUE MTPUKIIAJHON 3aa4l U UMEIOIIETO KOHKPETHOE
BeIpaxkeHue. [IpoekTHas AesTeIbHOCTh 00YUaIOIIETOCsS paccMaTPUBACTCSI C
HECKOJIbKUX CTOPOH: MPOAYKT KaK MaTepUaIn30BaHHbBIN PE3yJIbTaT, MPOIECC KaK
paboTa Mo BBIMIOJHEHHIO MTPOEKTA, 3alUTa MPOCKTa KaK UILTIOCTPALIHS
00pa3oBaTEILHOTO JOCTUKEHUS 00yYaroIIerocsi 1 OpUeHTUPOBaHA Ha



(GbopMUpPOBaHKE U PA3BUTHE METAIIPEIMETHBIX M TUIHOCTHBIX PE3yJIbTATOB
00yJaroIImXcsl.

Tembl MPOEKTOB, IpeIaraeéMbIX B 7 Ki1acce:

1. Crapunusble cuctemsl 3anucu yucen. J[poou B Basuione, Erunte, Pume,
OTKpBITHE JECATUYHBIX APOOEH.

2. CrapunHBIE cUCTeMbI Mep. JlecaTnanbie ApoOu U METpUUECKasi CUCTEMa
mep.

3. Briparomuecs MaTeMaTHKU M UX BKJIaJ B pazButue Hayku. (JI. Marauukwit,
JI. Diinep.)

TeMbl TPOEKTOB, MpEIaracMbIX B 8 Kiiacce:

1. IlIxona Iudaropa.

2. 3apoxaeHue areOpbl B HeApax apupMeTuku. A-Xope3mMu.

3. Poxnenue 6ykBennoit cumBosiuku. [1.depma, ®. Buer, P. [lekapr.
Tembl NPOEKTOB, MpeIIaraeMbIX B 9 Kitacce:

1. 3anaua Jleonapno ITuzanckoro (duboHauym) o KpoJMKax, ynucia
duboHauuu. 3a7a4a O MAaXMaTHOU JIOCKE.

2. HcToxu Teopun BEpOSATHOCTEH: CTPaxoBOe JEN0, a3apTHbIe Urphl. [1. depma
u b. ITackans. A, bepnymnu. A.H. Konmoropos.

3. Ponb poccuiickux ydeHbsIx B pa3Butun Mmaremartuku: JI. Ditnep. H.U.
Jlo6auerckuii, I1.JI.Ueonmues, C. Kopanesckas, A.H. KonMoropos.

4. Maremaruka B pazsutuu Poccun: Iletp I, mkona maTemaTu4eckux u
HAaBHUTalKKX HayK, pa3Butue poccuiickoro ¢uora, A.-H. Kpbuios.
Kocmuueckas nporpamma u M.B. Kenapim.

Buabl yueOHoi 1esTeIbHOCTH, o0ecneunBaomme popmuposanue UKT-
KOMIIeTeH Ui

Cpenu BuaoB yueOHOU fesiTenbHOCTH, obecnieunBatonmx Gpopmupoanue MKT-
KOMITETCHIIMHA 00YJarONUXCsl, MOYKHO BBIJICTTUTH B TOM YHCJIE TaKWe, KaK:

¢ BBINIOJIHSIEMBIC HA YPOKaX, JOMa U B paMKaX BHEYPOUHOU ESITEIbHOCTH
3aJlaHusl, IPEANOIAraoIIfe UCIOIb30BAHUE AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB;

e CO3JIaHWE U PEJIAKTHUPOBAHUE TEKCTOB,;
e CO3JaHUE U PEAAKTUPOBAHUE DJICKTPOHHBIX TAOJIHIL;

¢ HCIOJB30BAHUE CPEJACTB JJIsl MOCTPOEHUS AUArpaMm, rpaukoB, OJIOK-CXeM,
IPYTUX rpapudecKux 0OOBEKTOB;



e CO3JaHUE U PEAAKTUPOBAHUE MPE3CHTAIIHI;

e CO3JIaHUE U PEaKTUPOBAHHE rpaPuKku U (HoTo;

e CO3IAaHHC U PCAAKTHUPOBAHUC BUACO,

e CO3IaHHC MY3bIKAJIbHBIX U 3BYKOBBIX 06’L€KTOB;

o TIOMCK U aHanu3 uHopmanuu B UHTEpHETE;

e MOACIHUPOBAHUC, IPOCKTUPOBAHUC U YIIPABJICHHUC,

e MaATCMaTHYCCKasi o6pa60TKa " BU3yalIn3alus JaHHBIX]

e CO3JaHuE BEO-CTPAHUII U CANTOB,;

¢ cCeTeBas KOMMYHHUKAIIUS MKy YYCHUKAMU U (UJIH) YUUTEIIEM.

OddextuHoe popmuporanne MKT-komMreTeHIIuu 00ydarommuxcsi MOKET ObITh
00ecCIeyeHo YCUIUSIMU KOMaH/ bl YYUTENIeH-IPEIMETHUKOB, COTJIACOBAaHUE
JEUCTBUH KOTOPBIX 00ECIICUMBACTCS B X0JI¢ PETyJIIPHBIX pab0UYnX COBEIIAHUMN 10

JTAHHOMY BOIIPOCY.

TemaTnuyeckoe NJIAHUPOBAHUE

7 KJ1acc — 3 4yaca B HeIeJ10

Pazngemnnr OCHOBHOE COJIEpKAHUE TTO XapakTepUCTUKAa OCHOBHBIX BHJIOB
MIPOrpaMMBb] TeMaM NEeATEIbHOCTH YYEHHUKa (Ha YPOBHE

y4eOHBIX JIEUCTBHIA)

7 Kjaace

I'nasa 1. Beipa:kenus,
TOKAECTBA, YPABHCHHUS

22 vy,

Bripakenus

[IpeoOpa3zoBanue
BBIPAKEHUN
KonTtponpHas
pabota Nel

YpaBHEeHuUs ¢
OHOU
MEPEMEHHOU

Cratuctuyeckue
XapaKTEPUCTUKU
KonTposbHas
pabota Ne2

Haxonnte 3Hau€HMS YMCIOBBIX BBIPAKEHUH C
MIEPEMEHHBIMU NIPU YKA3aHHBIX 3HAYCHUSX [TEPEMEHHBIX.
Hcnonb30BaTh 3HaKH ,

BrinonsasaTs npocTeiime npeodpa3oBaHus BEIPAKESHUN:
PUBOJIUTH MOJOOHBIE CllaraeMbie, PaCKPhIBaTh CKOOKHU B
CYMME€ WJIM PA3HOCTHU BBIPAKCHUMU.

Pewate ypaBHeHUs BUJa ax=b MpHU pa3IMUHbIX
3HAYEHHUSX a U b, a TaKk)Ke HECIOXKHbIE YPaBHEHUS,
CBOJSILLIAECS K HAM.

Hcnonbs3oBaTh anmapart ypaBHEHUN 1JIsI PEILIEHUS
TEKCTOBBIX 33/1a4, UHTEPIPETUPOBATH PE3YIIbTAT.
Hcnonb30BaTh npocTenne CTaTUCTHIECKUE
XapaKTEPUCTHUKH (CpeaHee apupMEeTHIECKOe, pa3max,
Moja, MeJaHa) JJIsl aHaIu3a psjia JaHHBIX B
HECJIOKHBIX CUTYAIUAX




I'naa 2. ®ynkuuu 11 4.

DOYHKIUU U UX
rpaduku

Jlunennas
byHKIIAS
KonTposbHas
pabota Ne3

Beruucnars 3Hauenust GyHKIMH, 3aJJaHHON (POpMYyIIOi,
COCTaBJIATH TabnuIIbl 3HaUeHu GyHkiuu. [1o rpaduky
(YHKIIMM HaXOUTh 3HaUCHHUE (DYHKIUU 10 U3BECTHOMY
3HAYEHUIO apTyMEHTa U peuiaTb 0OpaTHYIO 3a/1auy.
Crpouts rpaduku NpsiMOl PONOPLUUOHATIBHOCTU U
JMHEHHOW (PYHKITUH, ONTMCHIBATH CBOWCTBA ATUX
¢yukmii. [lornmars, kak BIuseT 3HaK kodpduirenTta
kHa pacnosoxxeHnue KOOpIMHATHON TIOCKOCTH TpaQuKu
¢ynkun y=kx, rae k#0? Kak 3aBucur ot 3Hauenuit ku b
B3aMMHOE PaCIoJIoKeHre TpadUKOB ABYX (PYHKITHI
Buaa y=kx+b. UaTepnperupoBath rpaduku peaibHbIX
3aBHCHMOCTEH, OMICBhIBaeMbIX (hopMysiaMu Buaay=kx,
raek#0 u y=kx+b

I'nasa 3. CteneHn ¢
HATYPaJdbHBIM
nmokKasarejemM

11 yu.

CrernieHs u €€
CBOMCTBA

OnHOYIIEHEI
KonTponpHas
pabota Ned

BEBIYHCIIAT 3HAYEHHS BRIPAXKEHHI BHIa a" , T/I€ a-
IIPOU3BOJIBHOE YUCJI0,N- HATYPAJIbHOE YHUCIIO, YCTHO U
IMACBMEHHO, a TAK)KE C MIOMOIIBIO KAJBKYJIATOPA.
@opMyNIHpOBaTh, 3AMUCHIBATH B CHMBOJINYECKOU (hopme
1 000CHOBBIBATh CBOICTBA CTENEHU C HATYPAJIbHBIM
nokazareneM. [IpuMeHsaTh CBOMCTBA CTENEHU JJ1s
npeoOpa30BaHus BbIpa)KEHUI. BBINMOIHATE yMHOKEHHE
OJIHOYJIEHOB U BO3BEJICHUE OJJTHOWICHOB B CTEIICHb.
CtpouTts rpadukn GyHKIMI y=x"1 y=x". Pernath
rpauuecKue ypaBHeHI/IHX2:kX+b, X3=kx+b, raek,b -
HEKOTOPBIE YHCIIA.

I'1aBa 4. MHOTro4JieHbI

17 4.

Cymma u
Pa3HOCTh
MHOTOYWICHOB

[IpousBenenue
MHOTOYJIEHA U
OTHOYJIEHA

KonTposbHas
pabota Ne5

ITpousBenenue
MHOT'OYJICHOB

KonTtponbpHas
pabota Ne6

3anucelBaTh MHOTOYJIEH B CTAHAAPTHOM BHJIE,
ONPENEIIATh CTENEHb MHOTOWIEHA. BBITTONHATH
CJIO’KE€HUE U BBIYMUTAHUE MHOTOUYJIEHOB, YMHOXKEHHE
OJIHOYJIEHA HA MHOTOYJICH, BBITIOJIHATH PA3JIOKEHUE
MHOT'OYJIEHOB Ha MHOKHMTEIH, UCTIOJIb3YsI BEIHECEHHE
MHOXKHTEJIS 38 CKOOKH ¥ CIOCO0 IPyNIHUPOBKH.
[IprMeHATH NENCTBUS ¢ MHOTOYJIEHAMU IPH PEILICHUH
pa3HOO0OpPa3HBIX 33/1a4, B YACTHOCTHU IPU PELLICHUU
TEKCTOBBIX 33724 C IIOMOILBI YPABHEHHM

I'naBa S. @opmy.Jibl

JlokaspIBaTh CIIPaBEIMBOCTH (hOPMYIT COKPAIIEHHOTO




COKPALIEHHOT0 YMHOKEHUSA

19 y.

KBazpar cymmbl 1
KBaJpaT Pa3HOCTH

Pa3noctb
KBaJIpaToB.

Cymma u
Pa3HOCTh KyOOB

KonTtponpHas
pabota No7

[IpeoOpazoBanue
LEJIBIX
BBIPAXKECHUU

KonTtponpHas
pabota Ne®

YMHOKEHHUSI, IPUMEHATh UX B IPEOOpa30BaHUU LEIbIX
BBIPAKEHUI B MHOTOUJIEHBI, & TAKXKE ISl PA3JIOKECHUS
MHOTOYJICHOB Ha MHOXXUTENHU. MICrIonb30BaTh pa3inyHbIe
npeoOpa3zoBaHus LETbIX BEIPAKEHUN MPHU PEIICHUN
ypaBHEHUH, JI0Ka3aTEIbCTBE TOXKIECCTB, B 3a/ja4axX Ha
JE€TUMOCTb, B BBIUUCIICHUH 3HAYCHU HEKOTOPBIX
BBIPAKEHUI C TTOMOIIBIO KaTBKYJISITOpa

I'masa 6. Cucremsl
JIMHEHHBbIX YPaBHEHUH

16 4.

JIuneiinbie
YPaBHEHHUA C
JIBYMSI
MIEPEMEHHBIMU U
UX CUCTEMBI

Pemenue cucrem
JIMHEWUHBIX
YpaBHEHUU

KonTposbHas
pabota Ne9

Ornpenensite ABISETCA JU Napa YUCEN PEeIICHHEM
JTAHHOT'O YPaBHEHUs C AByMs NlepeMeHHbIMU. Haxonute
nyTéM nepedopa 1elible pelieHns IJMHEWHOTO YpaBHEHUS
¢ AByMs nepeMeHHbIMU. CTpouTh rpadux

ypaBHeHus ax+by=c, rnea#0 niu b#0. Pemath
rpaguuecKkuM crnocoOOM CUCTEMbI TUHEHHBIX
ypaBHEHUU C IBYMs IepeMeHHBbIMU. [I[pruMeHaTs criocod
MOJICTAHOBKH U CIOCO0 CIIOKEHMSI MIPU PEILIEHUH CUCTEM
JIMHEWHBIX YPABHEHUH C IBYMs IEpEMEHHBIMU. Pemars
TEKCTOBBIE 33]1a4M, UCIIOJIb3Ys B KAUE€CTBE
anreOpandecKkoil MOJIENIM CUCTEMY YPAaBHEHHI.
HNuTepnpernpoBaTh pe3yJbTaT, IOJIYyUYEHHbIN [IpU
PELIEHNN CUCTEMBI

IHoBTOpeHue 6 4.

[IpeobpazoBanue
BBIPAKECHUN

CrerneHp U ee CBOMCTBA

DopMyIIbl COKpPAILLIEHHOTO
YMHOKECHUS

CucreMbl TUHEWHBIX

BoinonssaTs npocreinime npeodpa3oBaHus BEIPAKEHUM:
IPUBOAUTH MOAOOHBIE CllaraeMble, paCKphIBaTh CKOOKHU B
CYMME€ WM Pa3HOCTHU BBIPAKEHUN. BBIYUCIIATL 3HAYECHUS
BBEIPAKEHUH BUA a" , TJI€ a- IPOU3BOIBHOE YUCIIO,N-
HAaTypaJIbHOE YKCIJIO, YCTHO U IUCbMEHHO, a TAKKE C
IIOMOILBIO KaJIbKYJIATOpA. JlOKa3pIBaTh CIIpaBeNIMBOCTh
(GopMyJ1 COKpaIIEHHOTO YMHOXEHUS, IPUMEHSTH UX B
peoOpa30BaHUU 1IEJIbIX BBIPAKEHUI B MHOTOWIEHBI, a
TaKXe I pa3I0KeHUss MHOIOYICHOB HA MHOKUTEIU.




ypaBHEHUI [TpumeHsTh croco0 MOJACTAHOBKHU U CIOCO0 CIIOKEHUS

Hrtorosslii ypok
MIEPEMEHHBIMU

Htorosast KOHTpOJIbHAS
paborta Nel0O

[P PEUICHUU CUCTEM JIMHEUHBIX YPABHEHUM C ABYMSI

8 ki1ace — 3 yaca B Heges110

I'naBa 1. PaunonajabHbie 1podu 23 .

PannonansHbie 1poOU U UX CBOMCTBA
CymMMma 1 pa3HOCTb JpoOeit
Kontponbhas pabora Nel
[IpousBenenue u yacTHOE apodeit

KontposnbHas padota Ne2

@opMyIMpOBaTH OCHOBHOE CBOMCTBO
paroHaIbHON ApoOU U MPUMEHSTH €T
JUJ1s1 TpeoOpa3oBaHust IpooOeii.
BBImonHATE clio)keHne, BBIYUTaHHE,
YMHOXEHHUE U JICJICHNE PallMOHATBHBIX
Ipo0ei, a TakKe BO3BEJEHUE APOOH B
CTENEHb. BBINOTHATE pa3inyHble
npeoOpa3oBaHus pallMOHAIbHbIX
BBIPAXEHUI, JOKa3bIBaTh TOXK/IECTBA.

3HaTh cBoMcTBA DyHKIMU Y= , Tek#0,
1 YMETh CTPOUTH €€ rpaduk.
Hcnonb30BaTh KOMIBIOTED IS
WCCJICTIOBAHMSI TIOJIOKEeHUSI TpadrKa B
KOOPJIMHATHOM IJIOCKOCTH B
3aBUCUMOCTH OT K

I'nasa 2. KBagpaTnsie kopuu 19 4.

JlericTBUTEBHBIC YMCTIA
ApudmMernueckuii KBapaTHbI KOPEHb

CpoiicTBa apu(PMETHUECKOTO KBAIPATHOTO
KOpHS

KonTtponbsHas padora Ne3

[IpumeHeHue cBOMCTB apu(PMETUYECKOTO
KBaJIpaTHOI'O KOPHs

Kontponbshas padora Ned

[IpuBOIUTH MPUMEPHI PAllMOHATBHBIX
UpparmoHaIbHbIX yncesl. HaxoauThb
3HAUYCHUS apU(PMETHUECCKUX
KBaJIpaTHBIX KOPHEH, UCTIOJIb3YS TIPU
HEOOXOJIMMOCTH KaJbKYJISTOP.
Jloka3pIBaTh TEOPEMBI O KOPHE U3

MPOU3BEIEHUS U IPOOH, TOXKIECTBO

= |a|, IPUMEHSTH UX B
peoOpa30BaHUIX BHIPAKCHUI.
OcB00O0X1aTHCS OT UPPALUOHATIBHOCTH

B 3HAMEHATeIX Apooeit Buga
BBIHOCUTH MHOKHUTEJIh 32 3HAK KOPHS U
BBIHOCUTH MHOKUTEJH TI0]T 3HAK KOPHSI.
Hcnonp30BaTh KBaApaTHBIE KOPHH JIJIS
BBIPAKCHHUS TIEPEMEHHBIX U3
T€OMETPUUYECKUX U (PUBHUCCKUX
dbopmyn. Ctpouts rpadguk GyHKINN y=
U WUTIOCTPUPOBATH Ha Tpaduke e




CBOMCTBa

I'masa 3. KBaagparnbie ypapHenus 21 4.

KBagpatHoe ypaBHEHHE U €70 KOPHU
KontponbHas padora Ne5
JIpoOHbIe panmoHaIbHbIC YpaBHEHUS

KontponbsHas pabora Ne6

Pemiats kBajpaTHbIC ypaBHEHUS.
Haxonute mogbopoM KOpHU
KBaJpPaTHOTO YPABHEHHUS, HCTIOJIb3YsI
teopemy Buerta. MccienoBarth
KBaJpaTHbIE YPAaBHEHUS 10
AUCKPUMHUHAHTY U KO3 (UIIUEHTaM.
Pemate qpoOHBIE paliuOHAIBHbBIE
YpaBHEHUS, CBOISI PELIEHUE TaKUX
YPaBHEHHU C MOCIEAYIOMINM
MCKJIIOYEHUEM MOCTOPOHHUX KOPHEN.
PemaTte TeKCTOBBIE 3a]1a4H, UCIIOIb3YS
KBaJpaTHbIE U IPOOHBIE YpaBHEHUS

I'naBa 4. HepaBencrsa 20 u.

YucnoBble HEPABEHCTBA U UX CBOICTBA
KontposnbHas padora Ne7

HepaBeHcTBa ¢ 0qHOM NEPEMEHHOMN U UX
CUCTEMEI

KontponbsHas pabota Ne§

DopMyIMpPOBaTh U JOKA3BIBATH
CBOWCTBA YUCJIOBBIX HEPABEHCTB.
Hcnonb30BaTh anmnapat HEPABEHCTB TS
OLICHKH MOTPEUTHOCTA U TOYHOCTH
npubmmkeHus. Haxoauts nepeceuenust
1 00beIMHEHNE MHOKECTB, B YACTHOCTHU
YHUCIIOBBIX MMPOMEXKYTKOB. Pemars
JIMHEWHBIE HEpaBEHCTBA. PemaTe
CHUCTEMBbI JIMHEUHBIX HEPABEHCTB, B TOM
YHCJIE TaKUX, KOTOPHIC 3aIMCAHbI B
BUJIE JBOMHBIX HEPABEHCTB

I'naBa 5. CreneHb ¢ 1eJbIM MMOKa3aTeJIeM.
DJeMeHThI cTaTucTuku 11 4.

CrerieHs ¢ 1LIEJIBIM OKA3aTEJIEM U €€
CBOMCTBA

KoHnTtponbshas padora Ne9

DJIeMEHThI CTATUCTHUKHA

3HaTh ONPEACIIEHNE U CBOMCTBA
CTETICHU C LEJIBIM MOKA3aTEIIEM.
[IpuMeEHSTh CBOMCTBA CTENEHU C LEJIBIM
MOKa3aTeJIEM MPH BBITTOJTHEHUHT
BBIYHCIICHUN U TTpeoOpa3oBaHui
BbIpakeHUU. Vcrionp30BaTh 3auch
YUCeJl B CTAHIAPTHOM BUJIE JUJIA
BBIPAKEHUS U COMIOCTABIICHUS Pa3MEPOB
00BEKTOB, JUTUTEIILHOCTH MPOIECCOB B
OKPYXaOIIEM MUPE.

ITpuBOAUTE pUMEPHI
pENpPE3EHTAaTUBHOU U
Hepernpe3eHTaTUBHOU BBIOOPKH.
N3Bnekats nHpopMaiuio u3 Tabuil
4acTOT ¥ OPraHU30BBIBAThH
nH(pOpManuio B BUAE TAOJIHI] 9aCTOT,
CTPOUTH UHTEPBAILHBIN PS/I.




HMcnonp30BaTh HATIAAHOE
MpeCTaBICHUE CTAaTUCTUICCKON
nH(popMaIuu B BUJIE CTOJOYATHIX U
KPYTOBBIX JIMarpaMM, MOJIMTOHOB,
TUCTOTPaMM

IToBTOpEeHue 8 u.
[IpousBeaeHre U yacTHOE Apodei

CpoiicTBa apu(PMeTHUECKOr0 KBaIpaTHOTO
KOpHS

[TpumeHneHne CBOMCTB apuPpMETHUECKOTO
KBaJpaTHOIO KOPHs

JpoOHBIe pallnoOHaIbHbIE YPAaBHEHUS

HepaBeHcTBa ¢ 04HOM NEPEMEHHOMN U UX
CUCTEMBEI

CreneHs C LIeTIbIM [TOKa3aTeNeM U € CBOWCTBA
HTorosas KOHTpoJIbHAs paboTa

HTtorosslii ypok

BEIMONHATE pa3nudHbIe
npeoOpa3oBaHUs PAIMOHATBHBIX
BBIPXEHU, TOKa3bIBaTh TOX/IECTBA.
OcB00OXIaTECS OT HPPALUOHAIIBHOCTH

B 3HaMEHaTelsIX ApoOel Bujga
BBIHOCUTH MHOKHTEIIb 3a 3HAK KOPHS U
BBIHOCUTH MHOKHTEIIb I10]T 3HAK KOPHS.
Crpouts rpaduk GyHKIUU y=
WUTIOCTPUPOBATh Ha rpaduke eé
CBOMCTBA. PemaTh nTuHENHbIE
HEpaBeHCTBA. Pemars cucTteMbl
JIMHEWHBIX HEPABEHCTB, B TOM YHUCIIE
TaKuX, KOTOPBIE 3aIIUCAHbI B BUJIE
JBOWHBIX HEPABEHCTB. I [puMeHsTh
CBOMCTBA CTEIICHHU C LIEJIBIM
ITOKA3aTEeJIEM IIPU BBIIIOJIHEHUH
BBIYHCIICHUN U ITpeoOpa3oBaHui
BBIPAKCHU M.

nu

9 kj1acc — 3 yaca B HeJ1eJII0

I'nasa 1. KBagpatuunas gynkuus 224.

DYHKIUHA U UX CBOKCTBA
KBanparnseiit TpéxuiieH
Kontponbnas pabora Nel
KBagpatuunas pynkuus u e€ rpapuk

Crenennas ¢pynkuus. Kopens n-it
CTEIICHH

Kontponbnas padota Ne2

BreraucnsaTs 3HadeHus QyHKIIAHA,
3a1aHHOM (hOPMYJIOH, a TaKXKE IBYMS U
Tpems hopmynamu. ONMUCHIBaThH
CBOMCTBA (DYHKIIMI HA OCHOBE UX
rpauIeCKOro MpeICTaBICHU.
WNuTepnperupoBaTh rpaduxu
peanbHbIX 3aBucuMOcTel. [loka3piBaTh
CXeMaTHYECKH TOJIOKCHHE Ha
KOOPIMHATHOH TIIOCKOCTH TpaduKOB
dyHKIHity=ax’, y=ax’+n, y=a(X-m)®.
Crpouts rpaduk QyHKIUU
y=ax*+bx-+c, yMeTh yka3biBaTh
KOOPJIMHATHI BEPIIUHBI TTapa0oIIbl, e&
0Ch CHMMETPHH, HaIlpaBJICHUE BETBEH




napaboJIbl.

N3obpaxkath cxemMaTH4eCKu rpadux
n .

GyHKUIMH y=X ¢ YETHBIM U

HEYETHBIM N. [[OHMMATh CMBICI

3amuceu Buga |, MU T.O.,TI€a—
HEKOTOpPOE uncio. Mimersb
MPEJICTABICHUE O HAXOXKICHUHU
KOpPHEW N- CTENEHU C TIOMOIIBIO
KaJIbKYJIATOpA

I'1aBa 2. YpaBHeHUs1 M1 HEPABEHCTBA €
OTHOW MmepeMeHHOM

14 4.

YpaBHEHUS ¢ OAHON IEPEMEHHON
HepasencTsa ¢ 01HOM nnepeMeHHON

Kontponbhas pabota Ne3

Pemiats ypaBHEHUSA TpEThEH U
YeTBEPTOMN CTEIEHU C IIOMOILBIO
PA3JI0KEHUSI HA MHOKUTEIN U
BBEJCHUS BCIIOMOTATEIIbHBIX
IIEPEMEHHBIX, B YACTHOCTH PEIIaTh
OuWKBaJipaTHbIC ypaBHEHUs. Pemate
JIpOOHBIE pallMOHATbHBIE YPABHEHUS,
CBOJA UX K LIEJIBIM YPABHEHUSM C
MOCJIEAYIOIIEN TPOBEPKON KOPHEM.

PemaTe HepaBeHCTBA BTOPOU CTEIIECHH,
UCIIOJNb3Ysl rpaduyeckue
npencraBieHus. Vcnoab30BaTh METO
WHTEPBAJIOB JIJISl PEIICHUS HECIOXKHBIX
pPalMOHAIBHBIX HEPABEHCTB

I'maBa 3. YpaBHeHUs1 M HEPABEHCTBA €
ABYMS nepeMeHHbIMU 17 4.

YPaBHeHI/Iﬂ C ABYM: IICPCMCHHBIMH U UX
CHCTCMBI

HepaBeHncTsa ¢ 1ByMsi nEpEMEHHBIMA U
UX CUCTEMBI

Kontposnbhas padora Ned

Ctpouts rpadvku ypaBHEHUN C ABYMS
MEPEMEHHBIMH B TIPOCTEHIITNX
CiIydasix, Korja rpaduKoM siBIISIETCS
npsimas, napabosa, runepbona,
OKPYXHOCTbh. VICIONIb30BaTh UX IS
rpauUecKoro pemeHus CuCTeM
ypaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemats criocoOOM MoCTaHOBKHU
CHUCTEMBI JBYX YPABHEHUH C IBYMS
MIEPEMEHHBIMU, B KOTOPBIX OJTHO
YPaBHEHHE NIEPBOU CTENECHHU, A IPYroe
— BTOPOW CTEICHHU.

Pemiats TekCTOBBIE 3a/1a4M, UCTIONIB3YSI
B KauecTBe aJireOpanyecKkoi Mojenu
CHUCTEMY YPABHEHUMN BTOPOU CTETIEHU C
JIIByMsI IEPEMEHHBIMU; PELIATh
COCTAaBJICHHYIO CUCTEMY,




MHTEPHPETUPOBATH PE3YIbTAT

I'naBa 4. Apudmernueckas u
reoMeTpuyveckasi nporpeccun 15 4.

Apudmerndeckas mporpeccust
KonTponbnas padorta No5
['eomeTprueckas mporpeccust

KontponbsHas pabora Ne6

[IpumeHsTh HHIEKCHbIE 0003HAYEHUS
IUIS1 WICHOB MOCJIEI0BATEIbHOCTEM.
[IpuBOIUTH pUMEPHI 3aJaHUS
nocieaoBaTeabHoCTeR GopMyIoit N-To
qJIeHa U PEKYPPEHTHOU (hOopMyJIOi.

BriBoguTh hopmyIel N-TO WiieHa
apu(pMETHYECKON MPOrpeccuu u
r€OMETPUYECKOM MTPOTPECCUH, CYMMBbI
MepBBIN N WICHOB apu(pMETUUECCKON 1
r€OMETPUYECKOM MTPOTrPECCHI, pEIIaTh
3a/1a41 C UCTOJIb30BAHUEM 3THX
dbopmyir. Jloka3biBaTh
XapaKTEPUCTUUECKOE CBOMCTBO
apu(pMETUIECKON U TEOMETPUUYECKOM
IIPOIPECCU.

Pemarts 3ag1aun Ha CIIOKHBIE
MIPOLICHTBI, UCTIOJIB3YSI IPU
HEO0OXOMMOCTH KAJIbKYJISITOP

I'maBa 5. J1eMeHTbI KOMOMHATOPUKH H
TeOPUH BePOATHOCTH 13 4.

DneMeHThl KOMOMHATOPUKU

HauanbHble cBeeHus U3 TEOpUn
BEPOSITHOCTEN

Kontponbshas pabota Ne7

BoimonHuTh nepedop Bcex BO3MOKHBIX
BApUAHTOB JIA Iepecuy€Ta 00bEKTOB U
KoMOuHanui. [TpumeHnsTs mpaBuio
KOMOWHATOPHOTO YMHOKEHUS.

Pacnio3HaBaTh 3a1a41 Ha BBIYUCIICHUE
YKCJIA IEPECTAHOBOK, Pa3MELICHUIA,
COYETAaHUU U ITPUMEHSATH
COOTBETCTBYIOIINE (POPMYIIBI.

Bpaucasate 4acToTy CIIy4aitHOTO
coObITHs. OIIEHUBATh BEPOSITHOCTD
CIIy4aliHOTO COOBITHS C TOMOIIBIO
YacTOTbI, YCTAHOBJICHHOU OMBITHBIM
nyTéM. HaxoauTh BEpOSTHOCTH
CIIy4ailHOro COOBITHSI HA OCHOBE
KJIACCUYECKOIO ONpPEETICHUS
BEpOSTHOCTH. [IpuBOAUTE pUMEpHI
JOCTOBEPHBIX U HEBO3MOXHBIX
COOBITUI

IHoBTOpenmne 21 u.

KBanpartssiil TpEXuiieH

OnuckiBaTh CBOMCTBA (DYHKIIMI HA
OCHOBE UX Ipa4IecKoro
npeacrasiieHus. MiHTepnpeTupoBath




Crenennas gpynkius. Kopens N-if creneHn
HepaBeHncTBa ¢ 0qHOM IEPEMEHHON

ypaBHeHI/IH C ABYMs IICPCMCHHBIMHA U UX
CHUCTCEMBI

HepaBeHCTBa C ABYM:A IICPCMCHHBIMH U UX
CHCTCMBbI

Apudmernueckas nmporpeccus
['eomeTpuueckas mporpeccust
DneMeHTbl KOMOWHATOPUKU

HauanbHbie cBeeHUS U3 TEOpUUN
BEPOSITHOCTEU

Hrorosas KOHTPOJIbHAA pa60Ta

[loaroroBka K 3K3amMeHy

rpad UKy peanbHbIX 3aBUCMOCTEH.
[Toka3pIBaTh CXeMaTHYECKH
MOJIOKEHHUE Ha KOOPAMHATHON
IUIOCKOCTH rpahuKoB PyHKIHiTy=ax’,
y=ax’+n, y=a(x-m)?. CTpouTh rpaduk
dyHKIEE y=ax’+bx+c, yMeTh
YKa3bIBaTh KOOPAMHATHI BEPIITHHbI
napaboJibl, €€ 0Cb CHMMETPHUH,
HaIlpaBJIEHUE BETBEW MapadOoJIbl.
Pemats HEpaBeHCTBA BTOPOU CTENIEHH,
UCIIOJNB3YS rpaduvecKue
npencraBieHus. Mcnoab30BaTh METO
MHTEPBAJIOB JIJIsl PELICHUS HECTOXKHBIX
paloHaIbHbIX HEPABEHCTB.
Hcnonb30Bath ux it rpaguueckoro
pEeIlIEeHUs] CUCTEM YPAaBHEHUM C ABYMS
MIEPEMEHHBIMH.

Pemarts criocoOOM MOCTaHOBKHU
CUCTEMBbI JIBYX YPaBHEHUH C JBYMS
MEPEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHHE MIEPBOM CTEMEHHU, a IPYroe
— BTOPOM CTENEHH.

Pemiath TeKCTOBBIE 3a/1a4H, UCTIOJB3YSI
B KaueCTBE aJireOpanyecKkor MoIeNu
CHUCTEMY YPAaBHEHHM BTOPOU CTETIEHH C
JIBYMsI IEPEMEHHBIMU; peIlIaTh
COCTaBJICHHYIO CHUCTEMY,
WHTEPIPETUPOBATH PE3YIbTAT.
BriBoauts hopmysibl N-ro wieHa
apu(pMETUYECKON MPOrpeccuu u
r€OMETPUYECKOU MPOrPECCUU, CYMMBI
MIEPBBIN N WIEHOB apuMEeTUUECKON U
r€OMETPUYECKON MPOrpeCcCuil, pelaTh
3a/1a4d C UCTOJb30BAHUEM ITHUX
dbopmyi. Jloka3siBaTh
XapaKTepUCTUUECKOE CBOMCTBO
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuil. O1leHMBaTh BEPOATHOCTD
CITy4aliHOTO COOBITHS C MTOMOIIBIO
YaCTOThI, YCTAHOBJICHHOU OIBITHBIM
nyTéM. HaxoauTh BEpOSTHOCTH
CIIy4ailHOro COOBITHSI HA OCHOBE
KJIACCUYECKOTO OINPEAECIEHUS
BeposATHOCTU. [IpUBOIUTH MpUMEPHI




JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHIA.

Onucanue yqe6H0—MeTozmqec1<0ro H MATEPUHAIBHO-TEXHUIECCKOI'O
obecneyeHust 06p33OBaTeJII)HOFO nmpomecca

1. Bypmuctpoa T. A. Anre6pa. [Iporpammer o01ieo0pa3zoBaTeIbHBIX
yupexaenuil. 7-9 knaccel. — M.: [IpocBenienue, 2014.

2. Anrebpa. 7 kiacc: yue0. 1y obmeoopazosat. yupexaenuit FO.H.Makapbiyes,
H.I''Munmroxk, K.M.Hemxkos, C.b.CyBoposa; o pea.C.A.TensskoBckoro.- 5-¢
m3a.- M.: [Ipoceemenue, 2015.

3. Anre6pa. 8 kiacc: yue0. st o0uieoopazonar. yupexaenuit FO.H.Maxkaprbrues,
H.I'.Munmtok, K.M.Hemkos, C.b.CyBoposa; o pen.C.A. TenskoBckoro.- 19-¢
u3a.- M.: IIpocsemenue, 2010.

4. Anrebpa. 9 knacc: yue6. st oomieo0pazoBar. yupexaenuii FO0.H.Maxkapsiues,
H.I".Munmrok, K.M.Hemxkos, C.b.CyBoposa; nox pea.C.A.TenskoBckoro.- 19-¢
u3a.- M.: [Ipoceemenne, 2010.

5. N3yuenue anredpsl B 7-9 kiaccax: nocobue ans yuureneit / FO.H.Makapbiues,
H.I'.Musnmioxk, C.b.CyBoposa, 1.C.IllnsikoBa. — 3-¢ u3z., mopad. — M. :
[Ipocsemenune, 2009.

6. XKoxos B.I. Anrebpa. Jlunaktuaeckue marepuaisl. 7,8, 9 kinaccel / B.U.
Koxos, FO.H.Makapsrues, H.I'.Munmtok.- 14-e uza.- M.:Ilpocsemienue, 2009.

7. Epmona A.I1., 'omo6opoarsko B.B., EpmioBa A.C. CamocTosiTeIbHbIE U
KOHTPOJIbHBIE pabOThI MO ajiredpe ¥ reoMeTpuu Jijist 7 Kjacca. — /- u3., UCIp. U
qom. — M.: MJIEKCA, - 2009.

8. NynuauneiH FO.I1., Kponrays B.JI.. Anre6pa. 7 kinacc. TemaTudeckue TECThI.
M.: IIpocBewmenue, 2011.

9. KoHTposibHO-U3MepuTeabHble MaTepuaibl. Anredpa. 7, 8, 9 kiaccobl. CocT.
JL..Maptsimosa.-M.:BAKO, 2012.

NupopmManinoHHO-KOMMYHHMKATHBHbIE CPEACTBA:

Caumul 0na yuawuxcs:




1. WntepakTuBHBIN yueOHUK. Anreopa 7 kimacc. http://www.matematika-na.ru

2. Dumuxnonenus na nerei http://the800.info/yentsiklopediya-dlya-detey-
matematika

3. DHIMKIIONEINS 110
maremartuke http://www.krugosvet.ru/enc/nauka 1 tehnika/matematika/MA
TEMATIKA.html

4. CHpaBOIIHI/IK 110 MaTEMaTUuKEC AJid
mwkoapHUKOB http://www.resolventa.ru/demo/demomath.htm

5. Maremartuka on-naiid http://uchit.rastu.ru

Caumeol ona yuumens:

1. Ilencoset, matemaruka http://pedsovet.su/load/135

2. Yuutenbckuit mopran. Marematuka http://www.uchportal.ru/load/28

3. Ypoxku. Her. [Ins yuurens maTeMaTuku, anreOpsl,
reomeTpun http://www.uroki.net/docmat.htm

4. Bupneoypoku no anredpe — 7 kinacc , UROKIMATEMAIKI.RU (Urops
’Kaboposckwuii )

5. DIIEKTPOHHBIN YU4EOHUK

6. DnexkTpoHHOE ocodue. Anredpa, MOypOUHbIE TUIaHbI 7-9 KIIacCHhI.
N3maTeabcTBO «YUUTEIID)

Harasgabie mocooust:

1. ITopTpeThl BENTUKUX YYEHBIX-MATEMATHUKOB.
2.JleMOHCTpaIIMOHHbBIE TAOJIUIIBI.
TexHunueckue cpeacrsa 00y4eHUs :

1. IIpoekTop.

2. KomneroTep.

Ilpozpammmnoe obecneuenue
Omnepannonnas cuctema Windows 98/Me(2000/XP)
TekcroBbiii penakrop MS Word

[Iporpamma ajist co3ganus npesentanuii MS PowerPoint



INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA AJITEBPbI
B 7-9 KIIACCAX
7 kJj1ace
PAITMOHAJIBHBIE YNCIJIA
BrinmycKHUK Hay4uTCS:
1) moHUMaTh 0OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;
2) BIaJETh NOHATUSIMU, CBA3aHHBIMU C JIETMMOCTBIO HATYpaIbHBIX YHCEIT;
BbINMyCKHUK TOJIYYUT BO3MOKHOCTD!

3) NO3HAKOMUMBCS C NO3UYUOHHBIMU CUCMEMAMU CUUCTIEHUSL C OCHOBAHUSAMU,
omauunvimu om 10;

JIEMCTBUTEJIbHBIE UMCJIA
BbIMycKHUK Hay4HTCS:

1) ucnonb30BaTh HaYAJIbHbBIC MTPEJCTABIICHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yyucell,

Bbl}’lyCKHZ/lK noay4unt 603MONCHOCHb.!

2) pPas3euntob npedcmaeﬂeﬂue O Hucjie u 4ucioesvlx cucmemdax om HamypailbHblX 00
oelicmeumenbHbix yuceiu, o poJju BbLIYUCTCHUL 8 UET0BEUECKOLL npakmuke:.

N3MEPEHNA, ITPUBJIMDKEHIM A, OHEHKI
BrIlycKHUK Hay4dnTCS:

1. ucnoyin30BaTh B X0AC PCHICHMA 3a4a4 3JICMCHTAPHBIC ITPCACTABICHUA,
CBJA3aHHBIC C HpI/I6HI/I)KéHHI>IMI/I 3HAa4YCHUAMMU BCINYHNH.

BblnyCKHMK noJy4unt 603mMO2ACHOCMs.

1. NOHAMb, YUMo H4UcCjloeble aaHHble, Komopbsle UCnojib3yromcs o
xapakmepucmuxku 00beKmos OKpyatcarouieco mupa, A6IAIOmcCA
npeumyuecmeerHo I”lpu6]lu9fC€HHblMu, mo no 3anucu npu@zu:)fceHHbzx
SHGI{QHMIZ, Canp.?fCClWMXCﬂ 6 qu)OpMalz}uOHHle UCMOYHUKAX, MOINCHO
cydumb 0 noecpewrocmu anl6Jlu9fC€Huﬂ,'

2. NOHAMb, YMO NOSPEUIHOCTNL PE3YIbMAma GblYUCIEHUL O0AICHA ObIMb
CouBMepuUMa ¢ NOZPEUHOCMbI0 UCXOOHBIX OAHHDBIX.

AJITEBPANYECKUE BbIPAKEHMA

BrInmycKHUK Hay4duTCs:



1) BIaseTh NOHATUAMHU «TOXKAECTBOY, «TOXKAECTBEHHOE NMPEOOPa30BAHKE», PEIIaTh
3aJa4u, coJieprkaliue OyKBeHHbIE JaHHbIE; padoTaTh ¢ (hOpMyJIaMu;

Bbll’lyCKHuK noay4unt 603MONCHOCHb.

2)Hayuumbsbcs 8bINOAHAMb MHO20WA208ble NPeoOdPA3068aHUS PAYUOHATLHBIX
8bIPACEHUL, NPUMEHSIS WUPOKULL HADOP CNOCOO08 U NPUEMOS.

YPABHEHUSA
BrinmycKHUK Hay4UTCS:
1) pemiatb OCHOBHBIEC BU/Ibl PALIMOHATILHBIX YPABHEHUH C OJTHOM MEpEMEHHOM.
Buinycknux nonyyum 6o3modrcnocmo:

2) osrademuv cneyuanrbHbIMU NPUEeMamy peueHus ypagHeHul.

8 Kkiacce
PAILIMOHAJIBHBIE YHNCJIA
BbInyCKHUK HAYIUTCS:

1) BeIpaXkaTh yncia B 9KBUBAJICHTHBIX (OopMax, BIOMpas HanboJsee moIX0 A1y I0
B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIlHH;

2) cpaBHUBATh U YIOPSIOUMBATH PALIMOHATIBHBIE YNCIA;

3) BBIITOJIHATDb BBIYHUCIICHHUSA C pallMOHAJIbHBIMU YUCJIaMU, COUYCTasl YCTHBIC U
IIMCBMCHHBIC HpI/IéMI)I BBIHHCHGHHﬁ, IMPUMCHATD KAJIbKYJIATOP,

BBINyCKHUK NOJIYYUT BO3MOKHOCT:

4) nosnakomumuvcst ¢ NO3UYUOHHBIMU CUCTEMAMU CUUCTEHUSI C OCHOBAHUAMU,
omauunvimu om 10;

5) yenyoumse u pazeums npedcmasienusi 0 HamypaibHblX YUCIAX U CBOUCNEAX
oeUMoCmu;

JIEMCTBUTEJIbHBIE UMCJIA
BbIlycKHUK Hay4duTCS:
1) BnageTh NOHATHEM KBAJIPATHOTO KOPHS, TPUMEHSTh €r0 B BHIYMCICHUSIX.
Buvinyckruk noayuum 603mMOHCHOCMb:

2) pazsums npedcmasierue 0 Yucie U YUCI08bIX CUCMEMAX OM HAMYPAIbHBIX 00
0elicmeUmMenbHbIX YUCEL, O POJIU BLIYUCIICHUIL 8 YEN08e4UeCKOU NPAKMUKE:!

N3MEPEHU A, ITPUBJIMOKEHU A, OLIEHKI

BbIIyCKHUK Hay4duTCS:



I)I/ICHOHBSOBaTB B XOAC PCHICHUA 3a/ia4 9JICMCHTAPHBIC IIPEACTABIICHU A,
CBJ3aHHBIC C HpI/I6HI/DKéHHBIMI/I 3HAa4YCHUAMMU BCINYHNH.

Bbll’lyCKHuK noOYy4uUm 803MOMCHOCMDb .

2)720Hﬂmb, Umo ducjosvle aaHHble, Konmopbsle UCNOJIb3YIONMCA ons xapakmepucmuxku
00veKmos OKDpYyatcaroweco Mmupa, AsJAmCcAA npeumyuecmeerHHo l’lpu6ﬂu0fC€HHblMu,
umo no 3anucu I’lpu6]lu9fC€HHle S’HCZLleHuZZ, CanprCdWMXC}Z 6 MHd)OpMaZﬂtOHHle
UCMOYHUKAX, MOJHCHO cydumz; 0 nocpeuwtHocmu I’lpu6]lu9fC€Hl/l}Z,'

AJITEBPAMYECKUE BBIPAXXKEHU A
BoIlTyCKHUK HAy4YUTCS:

1) BBIMOJHATH PeoOpa30BaHMsI BIPAKEHUHN, COJCPKAIIUX CTETICHHU C IIeIIBIMU
MTOKA3aTEeIIMU U KBAIPAaTHbIE KOPHHU;

2) BBIIOJHATH TOXK/IECTBEHHBIE TPEO0Pa30BaHUS PAlMOHATIBHBIX BBIPDAKEHUHN Ha
OCHOBE IMPAaBUJI ICUCTBUI HaJ MHOTOYJIEHAMU U alreOpandyecKumMu Apoosimu;

3) BBIIIOJIHATD PA3JI0KCHUC MHOT'OYJICHOB HaA MHOKUTCIIN,
Bbl}’lyCKHZ/lK noay4dunt 603MONCHOCHb.!

4)nayuumscsa 8bINOJIHAMb MHO20ULA208bLE NPEOOPA308AHUS PAYUOHAILHBIX
8bIPAdICEHUL, NPUMEHSISL WUPOKULL HADOP CNOCcoO08 U NPUEeMOos;

YPABHEHUA
BbIIyCKHUK Hay4dnTCS:

1) pemaTh OCHOBHBIE BU/Ibl PALlMOHAIBHBIX YPABHEHUN C OJTHOU NMEPEMEHHOM,
CHUCTEMBI JBYX YPABHEHUH C IByMSI IEPEMEHHBIMU;

2) NOHUMATh YpPaBHEHHUE KAaK BAXKHEHUIIIYI0O MATEMATHYECKYIO MOJENb IS
OMMCAHMS U U3yUYEHUS PA3HOOOPA3HBIX PEANIbHBIX CUTYyallui, pelaTh TEKCTOBBIE
3a/1aud aNreOpandecKuM METOI0M;

3) mpuMeHsTh TpaduuecKue IpeICTaBIeHuUs sl UCCIIEIOBAaHUSI YPABHEHHU,
MCCJICIOBAHUS U PEUIECHUS CUCTEM YPABHEHUU C IByMS IEPEMEHHBIMU.

BblnyCKHMK noJy4unt 603mMO2ACHOCMs.

. 081 1 1]

1. osradems cneuuanivbHbIMU RPUEMAMU DEUEHUS YDABHEHUU U CUCTEM
VPAHeHUll, Y8EPEeHHO NPUMEHAMb ANNApam YpPasHeHull 05 peuleHus.
PA3HOOOPA3ZHBIX 3004 U3 MAMEMAMUKU, CMENCHBIX NPeOMenmos, NPAKMUKLU,

HEPABEHCTBA

BbIIyCKHUK Hay4dnTCS:



1) IMIOHUMATb U HPUMCHATHL TCPMUHOJIOTHIO 1 CUMBOJIUKY, CBA3aHHBIC C
OTHOHICHHUEM HCPABCHCTBA, CBOMCTBA YHUCJIOBBIX HCPABCHCTB,

Buinycknuk nomyuum 603mM0iCHOCMb HAYYUMBCA:

2) pasHooOpasubimM npuemam 00Ka3ameibCmea HepaseHCms.
OCHOBHBIE ITOHATHA. UNCJIOBBIE ®YHKIINU

BpinyCKkHUK Hay4YuTCS:

1) ctpouts rpaduku dMeMeHTapHBIX (QYHKIUI; HCCIEA0BATh CBOMCTBA YUCIOBBIX
(YHKIMI Ha OCHOBE U3YYEHHUsI TOBEACHUS UX TPapUKOB;

Bbll’lyCKHuK noay4unt 603MONCHOCMb HAYYUMbCA.!

2) nposooumsv uccied08aHusl, CesA3aHHbLE C U3YUEHUEeM CEOUCME (DYHKYULL.

9 kJacc
PAILIMOHAJIBHBIE YHNCJIA
BbInyCKHUK HAYIUTCS:

1) HCIIOJIB30BATh IOHATHA U YUCHUA, CBA3AHHBIC C IIPOIIOPITHNOHAJIBHOCTBIO
BCJIMYUH, ITPOLCHTAMU B XOJC PCUHICHNA MATCMATUYCCKUX 3a1a4 U 3a/1a4 U3
CMCIKHBIX IIPEAMETOB, BBIITOJIHATD HCCIIOKHBIC ITPAKTHUYCCKUC paC‘—IéTBI.

BpInyCKHUK NOJIYYHAT BO3MOKHOCTb:

2) Hayuumscsa UCNOIb3068AMb NPUEMbL , PAYUOHATUSUPYIOUUE BbIYUCTEHUS,
npuobpecmu NPUBLIYKY KOHMPOJIUPOBAMb BbIUUCTCHUS, 8bIOUPAsL NOOX0OAUUL OISl
cumyayuu cnocoo.

JIECTBUTEJBHBIE YUCJIA
BpinyCKHUK HAay4uuTCS:
1) Bi1aieTh MOHSITUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €0 B BEIYUCIICHUSX.
Buvinycknuk nonyyum 603M0#CHOCY

2) pazeums u yenyoums 3HAHUSL O OCCIMUYHOU 3aNUCU OCUCMEUMETbHBIX YUCE]]
(nepuoouuecxue u Henepuoouueckue opoou).

AJITEBPANYECKUE BbIPAXXEHUA
BrIlycKHUK Hay4duTCS:

1) BBINOJIHATH TOXKAECTBEHHBIEC TPEOOPA30BaHUSI pAllMOHATBHBIX BhIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUIN HaJl MHOTOWICHAMH U anre0panyecKuMu ApoOsMu;

2) BBIITOJIHATD Pa3JI0KCHUC MHOI'OYJICHOB HaA MHOXKHTCIIN,

Bbll’lyCKHMK noay4dunt 603MONCHOCMb.



3) npumensams modicoecmsaenHvle NpeooPa308anus OJisl peuleHus 3a0ay U3
PA3UYHBIX pa30enos Kypca (Hanpumep, OJisl HAX0HCOeHUs
HauboNbUe20/HaUMEHbULE20 3HAYEHUS BbIPANCEHUS).

YPABHEHUA
BhIlTyCKHUK HAYy4YUTCS:

1) mOHUMATh ypaBHCHHUE KaK BAXHEHUIITYIO MATEMATHICCKYIO MOJICITb JIJIst
OIMCAHMS U U3YUYCHHS Pa3HOOOPA3HBIX PEeaIbHBIX CUTYAIHi, PeIlaTh TCKCTOBbIC
3a/1auy aNreOpandecKuM METOJIOM;

Bbll’lyCKHuK noJydunt 603mMO2ACHOCmMb.

2)npumenams epaguueckue npedcmasieHus 0 UCCIeO08AHUS YPAGHEHUL,
cucmem ypasHeHut, cooepicaujux OyKkeenHvle Kodppuyuenmeol.

HEPABEHCTBA
BbITyCKHUK HAYYUTCS:

1) pemaTh TMHEHBIE HEPABEHCTBA C OJJHOM MMEPEMEHHOMN U UX CUCTEMBI; pelIaTh
KBa/IpaTHbIE HEPABEHCTBA C OMOPOM Ha rpapruecKue npeICTaBICHUS;

2) IPUMEHSATH armapar HEPaBEHCTB JUISI PEIICHUS 33]1a4 U3 Pa3IMIHbIX Pa3/IeiioB
Kypca.

Bbli’lyCKHuK noJtydunt 603mMOACHOCMb HAYUYUMbCA.!

3) pazHoooOpasHviM npuemam 00Ka3amebCmea HePAseHCma, Y8ePEeHHO NPUMEHMb
annapam HepageHcms OJisl peuleHUs pA3HO0OPA3HbIX MameMamu4ecKux 3a0ay u
3a0a4 CMENCHLIX NPeOMemos, NPAKMUKU,

4) npumensamo epaghuueckue npeocmasienus sl UCCAe008AHUSL HEPABEHCMS,
cucmem HepaseHcms, cooepicauiux dyKkeerHvle Kodpouyuenmol.

OCHOBHBIE ITOHATHA. YUNCJIOBBIE ®YHKINN
BbIlycKHUK Hay4dnTCS:

1) moHUMATh ¥ UCTIOJIL30BaTh (YHKITMOHATBHBIC TIOHATHUS U S3BIK (TCPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

2) ctpouthb rpaduKu dIEMEHTAPHBIX (QYHKIIUN; UCCIEA0BATh CBOMCTBA YHCIOBBIX
GbyHKIIUN Ha OCHOBE M3YUYCHHUS TTOBEJEHUS UX TPa(UKOB;

3) noHuMaTh QYHKIHIO KaK BaXKHEHIIIYI0O MATEMAaTHUYECKYIO MOJIEb AJI ONMCAHUS
MIPOLIECCOB U SIBJICHUN OKPY’KAIOIIEr0 MUPA, IPUMEHATH (DYHKIIMOHAJIbHBIN S3bIK
JUTSL OMUCAHMSI U MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY (PU3NYECKUMU BEITUYUHAMH.

Bbll’lyCKHuK noay4dunt 603MONCHOCMb HAYHYUMbCA!

4) nposooums UCcied08anus, C8A3AHHbLE C U3VUEHUEM CBOUCME (DYHKYUL, 8 MOM
yuycie ¢ UCNOIb308AHUEM KOMNbIOMePA, HA OCHO8E 2PAPUKO8 U3YUeHHBIX (DYHKYUL



cmpoumb Oo.iee codcHvle epagpuru (KycouHo-3a0aunble, ¢ «8bIKOIOMbLMUY
MOYKaAMU U m.n.);

5) ucnonvzosame hynkyuonanibhbvle npedcmasieruss U c6OUCMEa HYHKYull 0
peulenus MamemMamudeckux 3a0a4 u3 pasiuyHulx pazoenos Kypca.

YU CJIOBBIE ITOCJIIEJOBATEJIBHOCTU
BrIlycKHUK Hay4duTCS:

1) mOHMMATh M UCIOJIL30BATh SI3bIK MTOCIICIOBATCILHOCTEH (TEPMHUHBI,
CUMBOJIMUECKHE 0003HAUCHU);

2) npuUMEeHATH (HOPMYIIbI, CBI3aHHBIE C apU(PMETHUECKON U TEOMETPHUUECKON
IIPOTPECCUsIMU, U ammapar, cOPMUPOBAHHBIN MPU U3yUYECHUU JIPYTUX Pa3fIesioB
Kypca, K pEIICHHUIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEaJIbHOM KU3HHU.

Bbl}’lyCKHZ/lK noay4dunt 603MONCHOCMb HAYYUMbCA.!

3) pewamsb KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUeM Gopmya N-20 YlieHa u
CYMMbl NepBbIX NUIEHO8 ApUPMemuieckol U 2eoMempuyecKoll npocpeccu,
NPUMEHAMb NPU IMOM ANNAPAM YPAGHEHUI U HEPABEHCME,

4) nonumamo apugpmemuyecKyro u 2eomMempuiecKyro npoepeccuu Kaxk QyHkyuu
HamypaibHO20 apeyMeHma, ceAa3ul8ams apupmemuyeckyio npoepeccuro ¢
JIUHEUHBIM POCTNOM, 2E0OMEMPUUECKYIO — C IKCNOHEHYUATbHBIM POCMOM.

OIIMCATEJIbBHAA CTATUCTUKA

BbINyCKHUK HAYYUTCS MCIIOJIB30BATh MPOCTEUIINE CIIOCOOBI 7PEACTABICHUS U
aHaIM3a CTATUCTUYECKUX JTAHHBIX.

Boinyckuux noayuum 603mMoACHOCHb NPUOOPeCmu NEPEOHAYUANbHBLI ONbLIN
opeanuzayuu coopa OaHHLIX NPU NPOBEOEeHUU ONPOCA 0OUIeCNEEHHO20 MHEHUS,
OCYWeCmeIsimb UX aHaau3, NPeoCmas/isims pe3yibmamsl ONpPocd 6 uoee maoauybl,
ouazpammol.

CJIVUAMHBIE COBBITHS U BEPOSITHOCTD

BbINMyCKHUK HAy4YHUTCS] HAXOJIUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSTHOCTD
CTy4alflHOTO COOBITHSI.

BolnycKkHUuK noayuum 603Mo#CHOCMb NPUOOpeCcmuy Onblm NPO8eOeHUsl CIYYAUHBIX
9KCNEPUMEHMO8, 8 MOM YUCTE C NOMOUbIO KOMNBIOMEPHO20 MOOEIUPOBAHU,
UHmMepnpemayuu ux pe3yabmamos.

KOMBHUHATOPHKA



BhITTyCKHUK HAYYUTCS peliaTh KOMOMHATOPHBIC 3a/1a4M HA HAXOXKICHUE YHCIia
00BEKTOB WM KOMOMHAIITIA.

BolnycKHUK noayuum 603MOMCHOCMb HAYUUMbCS HEKOMOPBIM CNeyuailbHbIM
npuemam peuieHus KOMOUHaAmopHbIX 3a0ay.

Cucrema OLlCHUBAHUA

3HaHUs, YMEHUS M HABBIKU YUYaIIUXCsl 10 MAaTEMATHUKE OLIEHUBAIOTCS T10
pe3yibTaTaM yCTHOTO

OIIpoCa, TCKYIIHUX 1 UTOI'OBBIX ITMCbMCHHBIX pa60T.

Copeprkanue Marepuaia, yCBOGHUE KOTOPOTO IPOBEPSAETCS U OICHUBAETCA,
OIpeesieTcs

nporpaMmmoit mo Mmarematuke. C MOMOIILI0O UTOTOBBIX KOHTPOJBHBIX PabOT 3a roj
MIpOBEpsETCS

YCBOCHHUC OCHOBHBIX HauoOosce CYIICCTBCHHBIX BOIIPOCOB IIPOIrpaMMHOI'O
MaTcpuajia KaxKaoro rojaa

oOy4eHus.

[Ipu npoBepKe BBISBIISIOTCSA HE TOJIBKO OCO3HAHHOCTH 3HAHUU U
c(hOpMHUPOBAHHOCTH HABBIKOB, HO U

YMEHUS MPUMEHSATD UX K PEIICHUI0 YUEOHBIX M MPAKTUUYECKUX 3a]au.

PaboTra, cocTosimas u3 npuMepoB:

Otmetka "5" — 0e3 ommoOOoK.

Otmetka "4" — 1 rpy0Oas u 1-2 HerpyOble OIMOKH.
Otmetka "3" — 2-3 rpyObie u 1-2 HerpyObie OIMMOKU WK 3 -5 HErPyOBIX OMIUOKH.
Otmetka "2" — 4 u 60see rpyObIX OMIMOKH.

Pabora, cocTosimiasi u3 3aaau

Otmetka "5" — Ge3 omuoboK.

Otmetka "4" —1-2 HerpyOble OLINOKH.

Otmetka "3" —1 rpy6as u 3-4 u Oosiee HETPyOBIX OIIUOKH.
Otmetka "2" — 2 u Gosee TpyObIX OLIUOKH.
KomOunupoBannas padora:

OtMmeTtka "5" — 6e3 omunooK.



Otmetka "4"—1 rpy6as u 1-2 HerpyOble OIMOKH, PU 3TOM TPYOBIX OIIMOOK HE
JIOJIKHO OBITH B

3aaaqc.

Otmetka "3" 2-3 rpy6sie u 3-4 HerpyOble OIMOKH, IPH 3TOM XOJI PEIICHUS
JOJKEH OBITh BEPHBIM.

Otmetka "2" — 4 u Gonee TpyObIX OIIUOKH.
KoHTpOIbHBIN YCTHBIN CYET:

Otmetka "5" — 0e3 ommoOoK.

OtMmetka "4" — 1-2 ommOkwu.

Otmetka "3" — 3-4 ommoOKwy.

OrMmerka "2" — 5 u Oonee omMoOOK.

IkaJjia oneHNBAHUSA TECTOBLIX 3aaHNM:

TecToBbIC OIIEHKH, KaK MPaBUIIO, CICAYET IEPEBOANTD B IMATHOAILHYIO CHCTEMY.
OOBIYHO, OCYIIIECTBIISICTCSI 110 CIICAYIONIEH cXeMe:

® orieHKa "5" (OTJIMYHO) BBICTABIISIETCS 32 BEPHBIE OTBETHI, KOTOPHIE COCTABIISIIOT
91 % u 6omee o

06HI€FO KOJIMYCCTBA BOIIPOCOB;

® orieHKa "4" (XOpoI1I0) COOTBETCTBYET paboTe, koTopas coaepxut ot 71 % mo 90
% MpaBUIbHBI

OTBETOB;
e ornecrka "3" (yaopierBoputebHO) 0T 50 % 10 70 % npaBUIBLHBIX OTBETOB,;
® pabora, conepskarias meHee 50 % MpaBUIIBHBIX OTBETOB OICHUBACTCS KaK
HEYJOBJICTBOPUTEIHHAS.

[Ipumeyanus:

1.3a rpamMaTuueckue OMMOKHU, JOMYIIEHHbIE B padoTe, OIIEHKA M0 MaTeMaTHUKe He
CHUIKAETCH.

2.3a HepsanuuBo 0OpMIICHHYIO PabOTy, HECOOTIOACHHUE MPABIIT KaJTUTpadun
OIICHKA T10

MaTeMaTUKE CHIKaeTcst Ha 1 Oayut, HO He Hibke "3".

3.Yyammmcs, IMEIUM HapyIIEeHNs MOTOPUKH, JIEBIIAM HE CHUKAETCS OLICHKA 32
MOYEpK U

Ka4yCCTBO BBIITOJIHACMBIX HOCTpOGHI/Iﬁ IrCOMCTPHUUICCKHUX 00BEKTOB.






