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IACIIOPT PABOYEM ITPOT'PAMMBI
Knacc: 7/1
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KosmmuecTBo vacos:
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I11aHOBBIX KOHTPOJIBHBIX YPOKOB: 14

MHNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo anrebpe paspaborana Ha 0aze denepasbHOro0 rocydapCTBEHHOTO CTaHIApTa
obmiero obpaszoBanusi, TpeOoBaHUII K pe3ylbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMBbl
OCHOBHOro 001ero oOpa3oBaHuH, (yHIAMEHTAIBHOTO sjapa coiepxaHus oOpazoBanus, llpumepHoii
IIpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl.

Jlnst o0yuenus B 7-9 kimaccax BeiOpaHa conepkarenbHas aunus ['.B.Jlopodee, paccuntannas Ha 3 rona.
B cempMoM kilacce peanmu3yercsl MEpBBIA Toa oOydeHUs. BbiOpaHHBI y4yeOHUK SIBISETCS JIOTMYECKHM
MIPOJOIKEHHEM Kypca anreopsl B 5-6 kiiaccax E.A. bynumoBuya.

OBLIASA XAPAKTEPUCTHUKA KYPCA

B kypce anreOpbl MOXKHO BBIJICJIUTH CIEAYIOIINE OCHOBHBIE COIEpP)KATENIbHbIE JIMHUU: apu(pMeTHKa; aaredpa;
(GyHKINU; BEPOSATHOCTh M CTATUCTHKA. Hapsmy ¢ 3TUM B cojepKaHWE€ BKIIOYCHBI JIBa JIOTIOJHUTEIBHBIX
METOAOJIOIMYECKHX pa3fielia: JIOTUKAa U MHOXECTBA; MaTeMaTHKa B UICTOPUYECKOM Pa3BUTHM, UYTO CBS3aHO C
peanu3amyeil 1eneil OOMIENHTEIUIEKTYabHOTO M OOLIEKYJIbTYPHOTO pa3BUTHA ydamuxca. CoaepxaHue
KaX/I0T0 M3 3THUX Pa3/esiOB pa3BOPAaYMBAETCS B COJACPKATEIbHO-METOJANYECKYIO JIMHUIO, TPOHU3BIBAIOLIYIO
BCE OCHOBHBIE cojepxKareibHble JIMHUU. [Ipu 3TOM nepBas nuHus — «Jloruka u MHOXKECTBa» — CIIYKUT
LIEIM OBJIA/ICHUS YYalIMMHCS HEKOTOPBIMHU JIEMEHTAMH YHUBEPCAIBHOIO MaTEMAaTUYECKOTO SI3bIKa, BTOpast
— «Marematuka B HCTOPUYECKOM pa3BUTHM» — CIOCOOCTBYET CO3JIaHMIO OOLIEKYIbTYPHOTO,
I'YMaHUTapHOTO (pOHA M3yueHUs Kypca.

Conepxanne mnuHUM «ApudmeTruka» CIyKUT ©O0a30i Uid JaJbHEHIIEr0 W3Y4YEHMs YYal[UMUCS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS IOJIb30BAThCS
QITOpUTMaMH, a TAK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B MOBCEJIHEBHOM >KM3HHU.
Pa3BuTHE NOHATHS O YMCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PAllMOHAIBHBIMUA M UPPALMOHAIBHBIMUA YHCIAMH,
(dbopMUpOBaHKUEM NEPBUYUHBIX IPEJICTABICHUN O IEHCTBUTEIILHOM UHCIIE.

Copneprxanue TMHUN «Aredpay crnocoOCTBYeT GOPMHUPOBAHMIO Y YUALTUXCS MaTEMaTHYECKOIO anmapara
JUISL pellieHusl 3aja4 U3 pa3fesioB MaTeMaTUKH, CMEXHBIX MPEIMETOB U OKpYXarolled pealbHOCTH. S3BIK
anreOpbl MOJUEPKUBAECT 3HAUCHHE MAaTEeMAaTUKHU KaK S3blKa JJIS MOCTPOCHHS MAaTeMaTUYeCKHUX Mojeneit
IPOLIECCOB U SIBJIEHUI PEaIbHOTO MUDA.

PazButue anropuTMHYECKOTrO0  MBIIUICHHS, HEOOXOAMMOro, B YaCTHOCTH, JJISi OCBOEHHUS Kypca
MH(OPMATUKH, U OBJAJIEHUE HAaBBIKAMH JETYKTHUBHBIX PACCYKIEHUHN TaKXkKe SIBJISIFOTCS 3ajjauaMy U3ydeHHs
anreOpsl. [Ipeobpa3oBaHrne CUMBOJIBHBIX ()OPM BHOCHUT crelM(UYEecKUid BKJIaX B Pa3BUTHE BOOOpaKEHHS
yyalmxcs, UX cnocoOHOCTeN K MaTeMaTHUYeCKOMY TBOpPUECTBY. B 0OCHOBHOI 11KOJIE MaTepuai rpyninupyercs
BOKPYT pPallMOHAJIbHBIX BBIPAXKEHUM.

Conepxanne paznena «DyHKIUM» HALEJICHO HA IOJYyYEHHE IIKOJIBHUKAMH KOHKPETHBIX 3HAaHMHA O
(GyHKIMM Kak BakKHEHIIEH MaTreMaTHYecKOoW MOJENd JUIsl OMMCAaHUS M HUCCIEAOBaHHS pa3zHOOOpa3HBIX
nporeccoB. M3yuenne 3Toro Martepuaia CIOCOOCTBYET Pa3BUTHIO Y YYAIIMXCS YMEHHUS MCIIOJIb30BaTh
pa3iu4Hble S3BIKM MaTeMaTHKU (CIOBECHBIH, CHMBOJIMYECKUH, TpauuecKuii), BHOCUT BKJIaJ B
(opMHpOBaHUE NPEACTABIECHUHN O POJIM MATEMATUKH B PA3BUTUU LIUBUIIN3ALMU U KYJIbTYPBI.

Paznen «BepodATHOCTh M CTaTHCTUKa» — 0OO0SA3aTENbHBI KOMIIOHEHT IIKOJBHOTO 00pa3oBaHus,
YCHUJIMBAIOIIUI €ro NPUKIAJHOE U MIPAKTUYECKOe 3HaYeHHe. DTOT MaTepuall He00X0AUM, IIPEXk/Ie BCEro, IS
dopmupoBaHus y ydamuxcs (QYHKIHMOHAJIBHOW T'PAMOTHOCTH — YMEHHS BOCIPHHHUMAThb U KPHUTUYECKH

aHAM3UpPOBaTh MH(MOPMALMIO, MPEICTABICHHYI0 B pa3IUYHbIX (OpMax, MOHUMATb BEPOSTHOCTHBIN
XapakTep MHOTHUX peajbHbIX 3aBUCHUMOCTEH, IPOU3BOAUTE NIPOCTEUIINE BEPOATHOCTHBIE pacuéThl. M3ydenue
OCHOB KOMOMHATOPHMKH MO3BOJIMT Y4YaIleMyCsl OCYILECTBIIATh PACCMOTPEHHE CIy4daeB, MepeOop U MOACUET



YHClia BAPHAHTOB, B TOM YHCIIE MPOCTEUIITUX MPUKIAIHBIX 33a9ax.

[Tpu U3yueHU CTAaTUCTUKU U BEPOSITHOCTH 00OTaIatOTCs IPEICTABICHUS O COBPEMEHHOM KapTHHE MUpa
U METOAAaX €ro HcCieloBaHus, (POPMUPYETCS MOHUMAHHE POJU CTATUCTUKUA KaK HMCTOYHUKA COLUAIHHO
3HaYUMON MH(OPMALIUU U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHSI.

TPEBOBAHUS K PE3YJbBTATAM OBYUYEHUSA U OCBOEHUIO COAEP KAHUS KYPCA
[Iporpamma obOecnieyrBaeT JOCTHIXKCHUE CIICAYIOIIMX pE3YyJIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
IIpOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHus:
JIUYHOCMHbILE:

1) chopMUPOBaHHOCTH OTBETCTBEHHOI'O OTHOIICHUS K YYCHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00yYaroIiXCsl
K CaMOpa3BUTHIO U caMOOOPa30BaHUI0 Ha OCHOBE MOTHMBALMU K OOYYEHMIO U IIO3HAHUIO, BBIOOPY
nanpHelmero obOpa3oBaHus Ha 0aze OpPHUEHTHPOBKM B Mupe mpodeccuii W MIpodeccHOoHaTbHBIX
IPEANOYTEHUH, OCO3HAHHOMY MOCTPOSHHUIO MHIMBHYaJIbHONH 00pa30BaTENbHON TPAGKTOPHH C YUETOM
YCTOMYMBBIX MIO3HABATEIbHBIX HHTEPECOB;

2) chopMHPOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

3) chopMHPOBAHHOCTh KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOINCHHHM H COTPYJHHUYECTBE CO
CBEpCTHHKAMHM, CTApIIMMU W MIIAIIIUMH, B O0Opa30BaTeNbHOW, OOIIECTBEHHO IIOJE3HOHM, y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOM U APYIUX BUAAX JESATEIbHOCTH;

4) yMmeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIU B YCTHOW U MTMCbMEHHOW PEYH, MOHUMATh CMBICI
IIOCTaBJIEHHOW 3aJ]auy, BHICTPaUBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI,

5) mpejicTaBiIeHHE O MaTEeMAaTHYECKOW HayKe Kak c(epe UelOBEYeCKOH IesTeNIbHOCTH, 00 Jramax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHS IUBUIIN3ALUMY;

6) KPUTHUYHOCTh MBIIUICHUS, YMEHHE PACIIO3HABATh JIOTUUECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTINYATh
TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOMYUBOCTh, aKTHBHOCTh IMPHU PEIICHUU aNreOpandecKhx
3a1ay;

8) yMeHue KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT yueOHOW MaTeMaTHIECKON e TeIbHOCTH;

9) croCOOHOCTh K SMOIMOHAIBHOMY BOCIPHATHIO MAaTeMaTHYEeCKHUX OOBEKTOB, 3ajad, pelICHHI,
paccyXIeHHil.

Memanpeomemmobie:

1) yMeHHe CaMOCTOSITEIbHO MJIAHUPOBAThH AIbTEPHATHBHBIC YTH JOCTHKEHHS IE]IeH, 0CO3HAHHO BHIOMPATh
Haubosee 3 pexkTUBHBIE CLIOCOOBI pelIeHHs Y4eOHbIX U TTO3HABATEIbHBIX 3aa4;

2) yMEHHE OCYLIECTBIATH KOHTPOJb IO PE3YNbTaTy U MO CHOCOOY JAEHCTBUS HAa YpOBHE NMPOHM3BOJIBHOTO
BHHUMAaHUS U BHOCHTh HEOOXOIUMBIC KOPPEKTHBHI;

3) yMeHHE aJeKBaTHO OIICHHWBATh MPABUIIBHOCTh WIIM OINMOOYHOCTH BBIMIOJHCHUS YUeOHOHM 3amauu, e€
O00BEKTHBHYIO TPYJAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHUS;

4) 0co3HAHHOE BIIAJICHUE JIOTMYCCKHUMH JICHCTBUSMHU OIPEICIICHUSI TIOHATHH, 000OIICHHUS, YCTAaHOBJICHUS
aHAJIOTHH, KJIAacCH(HUKAIIMA Ha OCHOBE CAMOCTOSTEIFHOTO BBIOOpa OCHOBAaHWUH W KPHUTEPHEB,
YCTaHOBJICHHSI POJIOBUIOBBIX CBSI3EH;

5) yMeHWe yCTaHaBIMBaThb MNPUYUHHO-CICACTBEHHBIC CBSI3U; CTPOMTH JIOTHYECKOE PACCYKICHUE,
YMO3aKJII0UeHNe (MHIYKTUBHOE, IETYKTUBHOE U 110 AHAJIOTUH) U BBHIBOJIBI;

6) ymeHue co3maBaTh, NMPUMEHATh M TPEOOPA30OBHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJCIH H
CXEMBI JIJIs pellieHrs y4eOHBIX U TTO3HABATEeIbHBIX 3a/1a4;

7) yMEHHE OpraHM30BBIBATH YYEOHOE COTPYJHMYECTBO M COBMECTHYIO JACATCIBHOCTh C YYHUTEICM H
CBEPCTHUKAMHM: OTPEICNIATh IeNH, pacnpenencHne GyHKIUNA U pojiel y4acTHUKOB, B3aUMOJCHCTBHE U
oOmue crmocodsl paboThl; YMEHHE paldoTaTh B TPYMIE: HAXOAWTHh OOIIee peIieHHue W paspemaTrh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MTO3UIMI 1 yuéTa MHTEPECOB; CIYIIATh MapTHEPA; GOPMYyITUPOBATS,
apryMEHTHPOBATh M OTCTAaUBaTh CBOE MHEHHE;

8) cdopmMHupOBaHHOCTh Y4EeOHON M OOIICTIONB30BATEILCKOM KOMIIETEHTHOCTH B 00JaCTH HCIOJIb30BAHUS
WH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMeTeHTHOCTH);



9) nmepBoHaYaNIbHBIC MpEACTaBICHUS 00 WAESX U O METOJaX MAaTeMaTUKU KaKk 00 YHHBEPCAIbHOM SI3BIKE
HAyKH U TEXHHUKH, O CPEIACTBE MOJCINPOBAHHUS SABJICHUHN U IIPOLIECCOB;

10) ymeHue BUAETh MAaTEMaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIIEMHOI CHTYalluy B APYTHX JUCIUILIHHAX,
B OKPYXKarolleH KU3HU;

11) yMeHHMe HaxXOAMTh B Ppa3jIMYHBIX HCTOYHHMKAX HMH(MOPMALUIO, HEOOXOMUMYIO JUIS PCLICHUS
MaTeMaTHYeCKUX MpoOsieM, U MPEACTaBIATh €€ B MOHATHOW (opMe; MPUHUMATh PEIIEHUE B YCIOBUAX
HETOJIHOHN U N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(pOpMaIuy;

12) yMmeHHe MOHUMATh U UCIIOJIH30BAaTh MATEMAaTUYECKHE CPEACTBA HAIIISIIHOCTU (PUCYHKH, YEPTEXKHU, CXEMBI
U Ap.) JUIsl WUTFOCTPALMU, UHTEPIPETAlH, apTyMEHTALIUH;

13) ymeHwMe BBIIBUraTh TUIIOTE3bI IPH PEIICHUH YYEOHBIX 33/1a4 M IOHUMATh HEOOXOAMMOCTb HX IIPOBEPKU;

14) ymeHue NPUMEHSITh WHIYKTUBHBIE M JCIYKTUBHBIC CHOCOOBI PACCYKICHWH, BUAETh pa3IMYHbIC
CTpaTEruy pelieHus 3a1a4;

15) moHuMaHHE CYIIHOCTH AJITOPUTMHYECKHX IPEIINHCAHUA U YMEHHUE JI€HCTBOBaTh B COOTBETCTBUU C
IIPEIIOKEHHBIM AIITOPUTMOM,;

16) yMeHHE CaMOCTOSTEIILHO CTAaBUTh LICJIM, BHIOMPATh M CO3/1aBaTh AJTOPUTMBI ISl PEIICHHS y4eOHBIX
MaTeMaTHYeCKUX Mpodiiem;

17) yMeHMe TUIAaHMPOBaTh ©  OCYHICCTBIIATH JACATCIBHOCTh, HANpPABICHHYID Ha peIIeHHe 3aja4
HCCIIEIOBATEIBCKOIO XapakTepa.

npeomemmule.

1) ymeHue paboTaTh C MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAaHHUE, H3BJICUCHHE HEOOXO MO
uHboOpMalKn), TOYHO U IPAMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOH M NHUCBMEHHOH peud, NPUMEHS
MaTEeMaTHUYeCKyl0 TEPMHUHOJIOTMIO M CHMBOJMKY, HCIOJb30BaTh pA3JIMYHbIE S3bIKM MaTEeMaTUKU
(coBecHBIN, CUMBOJIMUYECKU, Tpaduueckuii), 000CHOBBIBATh CYXAEHUS, IPOBOJUTH KJIACCU(PHUKALUIO,
JI0Ka3bIBaTh MAaTEMaTUUYECKHE YTBEPKICHMUS;

2) BnageHue 0a30BBIM MOHSATUHHBIM anapaToM: UMETh IPEICTABICHUE O YKCIIEe, BIAJCHUE CUMBOIbHBIM
S3BIKOM ~ anreOpbl, 3HAHME OJEMEHTAPHBIX (YHKUIMOHAIBHBIX 3aBUCHUMOCTEH, (OopMUpOBaHUE
NPEJCTaBICHUNA O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUPE U O PAa3IUYHBIX Croco0ax HUX
M3Yy4eHHUsI, 00 0COOEHHOCTSAX BBIBOJOB U IIPOrHO30B, HOCAIIUX BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINOIHATH anredpanveckre npeodpa3oBaHusl PAlMOHATIBHBIX BBIPAKCHUH, TIPUMEHSATh UX LIS
pelieHns yueOHbIXMaTeMAaTUYECKUX 3a/1a4 U 33/1a4, BO3HUKAIOUINX B CMEXHBIX YU€OHBIX IPeaMeETax;

4) yMeHHe TOJIb30BaThCs MaTeMAaTHUeCKUMH (OPMYyJIaMH U CaMOCTOSTENIBHO COCTABIATH (HOpPMYIIbI
3aBHCHUMOCTEH MEXy BETMYMHAMU Ha OCHOBE 00O0OIIEHMS YACTHBIX CIy4aeB M KCIIEPUMEHTA;

5) yMmeHue pemaTh JHHEHHBIC W KBaJpaTHbIC YpPaBHEHHS W HEPABEHCTBA, a TAK)Ke MPUBOJMMBIC K HHUM
YpaBHEHUsI, HEPAaBEHCTBA, CHCTEMbI; NPUMEHATh Tpaduyeckue IMpeACTaBICHUS IJs peHIeHUs u
HCCIIEIOBaHMs YpaBHEHMM, HEPABEHCTB, CUCTEM; IIPUMEHATD TOJIyUEHHBIE YMEHUS AJI PELIEeHUs 3ajad
13 MaTeMaTHKH, CMEKHBIX MTPEIMETOB, IPAKTUKH;

6) oBnageHue cucTeMOW (DYHKIMOHAIBHBIX MOHSATHH, (YHKIIHOHAJIBHBIM S3bIKOM M CUMBOJIHMKOH, YMEHHE
CTpOUTH Tpa@uKu (YHKIHMM, OMMCHIBaTH MX CBOMCTBA, MCIOJB30BaTh (YHKIIMOHAIbHO-TpaduuecKue
IIPEICTaBICHMS UIsl ONTMCAHUS M aHAJIN3a MaTEMAaTUYECKUX 3a/1a4 U PEANIbHBIX 3aBUCUMOCTEN;

7) OBIageHHE OCHOBHBIMH CHOCOOAMH TIPEICTABICHUS M aHAlN3a CTATUCTUYECKUX JAaHHBIX, YMEHHE
pelaTh 3a/1aui Ha HaX0XK-J€HUEe YaCTOThl U BEPOSITHOCTHU CITy4aiHbIX COOBITHIA;

8) yMeHHEe NPUMEHSATh M3yYCHHbBIC TOHITHS, PE3yJIbTaThl U METO-Ibl MIPU PEHICHHH 3a1a4 U3 Pa3UuHbIX
pa3zenoB Kypca, B TOM YHUCIIE 3ajjad, HE CBOASILIMXCS K HEMOCPEACTBEHHOMY ITPUME-HEHHUIO U3BECTHBIX
AJITOPUTMOB.

COJEPKXAHUE KYPCA
APUOMETUKA
PanuonanbHble uyMcaa. PacimmMpeHne MHOXKECTBA HATyPAJIbHBIX YHCENT JO0 MHOXECTBA LEJbIX.

m
MHoKecTBa IIEABIX YHCeT A0 MHOKCCTBA pallMOHAJIbHBIX. PaLII/IOHaJ'IbHOG YHCJI0 KaK OTHOLICHUE—, racim—
n



1[eJ10€ YnCiI0, N — HaTypanbHoe. CTENEHb € LENbIM I0Ka3aTeNEM.

HeiictBuTenbHble ynucaa. KBanpatHelii KOpeHb W3 4nciia. KopeHb TpeThell CTeneHu. 3anmuch KOpHEH C
MTOMOIIBIO CTETIEHH C JPOOHBIM MOKA3aTEIEM.

[lonatue 00 wuppaunoHanbHOM uucie. MppanMoHaIbHOCTh 4YHCIA U HECOM3MEPUMOCTb CTOPOHBI U
IuaroHaiu kajpara. Jlecarnunble npuOIMKEHNS UPPALMOHATIBHBIX YHCEI.

MHOXecTBO  JI€HICTBUTENBHBIX 4YHCEN; MPEJCTAaBICHHUE JAEHCTBUTEIbHBIX 4YHMCET OCCKOHEYHBIMHU
HecATUIHBIMU Apo0siMu. CpaBHEHHE ACWCTBUTEIBHBIX YHCEI.

KoopaunaTthHas npsmas. M300paxenne ynucen TOYKaMu KOOPAUHATHOHN NpsiMOM. UKCIOBbIE TPOMEKYTKH.

N3mepenus, npudankeHnsi, oneHKH. PazMmeppl OOBEKTOB OKpYXKAKOLIEro Mupa (0T 3JIEMEHTapHbIX
yacTul 10 BceneHHOil), JIMTENBHOCTh IMPOLECCOB B OKpYXarolleM Mupe. BbiieneHue MHoOXuTENns —
CTETIeHH JECATH B 3amucu yucia. [Ipubmmkénnoe 3HaUCHHE BETMYMUHBI, TOUHOCTh NnpuOmmkenus. [Ipukunka
U OLICHKA Pe3yJIbTaTOB BBIYUCIICHU.

AJI'EBPA

Ajredpanyeckue BbIpakeHMsl. DyKBEHHble BbIpaKE€HHUsS (BBIpaKE€HHs C IepeMeHHbIMM).UucioBoe
3HaueHue OYKBEHHOI'O BbhIpakeHus. [lonmycTrmble 3HaUeHus nepeMeHHbIX. [locTaHoBKa BbIpaXeHU BMECTO
nepeMeHHbIX. [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHMH Ha OCHOBE CBOMCTB apu(METHUYECKUX JEeHCTBUI.
PaBeHcTBO OyKBEHHBIX BbIpakeHUH. T0X1ECTBO.

Crenens ¢ HaTypaJabHBIM ITOKa3aTenaeM U €€ cBoiicTBa. OIHOUWIEHB U MHOIOWIEHbI. CTENEHb MHOTOWICHA.
CnosxeHue, BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaIpaT CyMMBbI
u KkBajapar pazHoctu. Popmyna pa3sHOCTH KBajapaToB. [IpeoOpazoBaHue 11e10T0 BBIPAKEHUS] B MHOTOYJIEH.
PasznokeHne MHOTOWIEHOB Ha MHOXUTENU. MHOrowieHsl ¢ OAHOW mepemeHHoM. KopeHb MHOrowiena.
KBaznpaTHblil TpEXUIIEH; pa3I0KEHNE KBAIPATHOTO TPEXUYJICHA HA MHOKUTEIH.

Anrebpanyeckass 1poOb. OcHOBHOe cBOICTBO anreOpanueckod apodu. CroxeHue, BBIYUTAHUE,
YMHOKEHHeE, JeJeHne alre0Opandeckux apooeil. CTeneHs ¢ 1esbiM oKazaTesieM U e€ CBOMCTBA.

PannonanbHble BbIpaykeHUs U UX IpeoOpazoBaHusl. Jloka3aTeabCcTBO TOKIECTB.

KBagparHele kopHu. CBoiicTBa apHU(METHYECKMX KBaJpaTHbIX KOpPHEH M UX TNPUMEHEHHE K
MPeoOpa30BAHNIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ onHoi nepeMmeHHoil. Kopenb ypaBHeHMs. CBOMCTBAa YHMCIIOBBIX DPaBEHCTB.
PaBHOCHIIBHOCTE ypaBHeHUH. JIuHeiiHOe ypaBHeHue. KBajpaTtHoe ypaBHeHHE: hopMysia KOpHEH KBaIpaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUMN, CBOMAIIMXCSA K JMHEHHBIM U KBagpaTHbIM. [Ipumepsl
pellieHns ypaBHEHUH TpeThel 1 ueTBEPTOM cTeneHei. Pemenne ApoOHO-paliuOHAIBHBIX YPaBHEHUH.

YpaBHeHHE C ABYyMs NepEeMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU, IIPUMEPBI PELICHUS
YPAaBHEHUH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHMIl C JByMsl NEpEMEHHBIMU. PaBHOCHIBHOCTH cucTeM. CHCTEMBI JBYX JIMHEWHBIX
YPAaBHEHUW C JBYMsI IIEPEMEHHBIMH; pELICHUE IOJCTAaHOBKOM M cClloKeHHeM. [Ipumepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3afau anreOpanyeckuM crocoOoMm. JlekapToBbl KOOPAMHATHI Ha IUIOCKOCTH.
I'paduueckas MHTEpHIpeTalus YPaBHEHUS C JBYMs MEepeMeHHbIMH. [ paduK JIMHEHHOTO ypaBHEHUS C ABYMs
MIEPEMEHHBIMH; YIII0BOM KOA((UIMEHT MpsIMON; yCIIOBHENApaUIeIbHOCTU MPSAMBIX. ['paduku mpocTeimumx
HEJIMHEHHBIX ypaBHEHW: mapalona, rumepOona, OKpYKHOCTb. ['paduueckass WHTepHpeTalus CHUCTEM
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

HepaBencrBa. YwucioBble HEpaBeHCTBA M HMX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCHUITBHOCTH HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOW mNepeMeHHOW. KBaapaTHble HEpaBEeHCTBA.
CucreMbl HEPABEHCTB € OJIHOM MEPEMEHHOM.

OYHKINN
OcHoOBHbIE MOHATHA. 3aBUCUMOCTH MeXay BenudynHamu. [lonstue ¢pyHkimu. OOIacTh onpeaeneHus 1
MHOXeCTBO 3HadeHUd (pyHKiuu. CrnocoOsl 3axanus ¢ynkuuu. ['papux ¢pynkumn. CoiicTBa QyHKIHMHA, UX
otoOpakenne Ha rpaduke. [I[puMepsl rpauKOB 3aBUCUMOCTEH, OTPAKAIOIINUX PEAIbHBIE TIPOIIECCHI.
YuciaoBble ¢QyHkuuu. DyHKIMM, ONHUCHIBAIOIIKME MPSAMYI0O M OOpaTHYIO MPONOPIHOHAIbHBIC
3aBUCUMOCTH, WX rpaduku U cBoiicTBa. JluHeitHas ¢GyHkums, e€ rpaduk W cBoicTBa. KBampatuunas
¢ynkuus, e€ rpaduk u cBoiicTBa. CreneHHble QYHKIMH ¢ HATYPAIbHBIMU MOKa3aTeIsIMu 2 U 3, uX rpaduKu U

coiicTBa. ['paduku pyHkuuii y =ﬁ, y=3Vx,y=|x|



YuciaoBbie nocjaea0BaTeJJbHOCTH. Ilonsrue JUCIIOBOU MIOCJIE€I0BAaTEIAbHOCTH. 3aganue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opmyoi u popmyIioi N-ro dieHa.

Apudmerndeckass u reoMerpuueckas mnporpeccur. Dopmynbl N-TO wieHa apuMETUUYECKOU W
reOMETPUYECKOI Mporpeccuif, cyMMbl HEpPBBIX N-X uieHOB. M3o00paxeHue wieHOB apupMETHUYECKOH H
F€OMETPUYECKOM MPOTPECCUl TOUYKAMHU KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIA U DKCIOHEHUMAIBHBIA POCT.
Cno>xHbI€ ITPOLICHTBHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenbHas craTucTuka. [Ipencrapienne 1aHHbIX B BUAE TaOIHIL, quarpamm, rpadukos. Cinydaiinas
M3MEHYUBOCTh. CTaTUCTHYECKHE XapaKTePUCTHKU HaOopa TaHHBIX: cpelHee apudmeTHueckoe, MeauaHa,
HanOoJbIIIee M HAMMEHbIIIee 3HaYeHUs, pa3Max. [IpeacraBienne o BBIOOPOYHOM HCCIIEIOBAHUU.

CayuaiiHble cOObITHSI U BEPOSITHOCTD. [[oHATHE O ClIydalfHOM OIBITE M CIIy4ailHOM coObITHH. YacToTa
CIIy9aiflHOTO COOBITHSI.

CraTtucTuueckuii TOAXOJ K TIOHATHUIO BEPOATHOCTH. BeposSTHOCTH NPOTHUBOIOJIOKHBIX COOBITHH.
HesaBucumbie coObITHS. YMHOXKEHUE BEpOATHOCTEH. JlOCTOBEpHBIE ¥ HEBO3MOXKHBIE  COOBITHSL.
PaBHOBO3MOXKHOCTH cOObITHH. Kitaccuyeckoe onpesienenne BEpOsSTHOCTH.

Komounaropuka. PenieHne KOMOMHATOPHBIX 33134 nepeOopoM BapuaHTOB. KoMOWMHATOpPHOE TPAaBHIIO
ymHoxenus. [lepectanoBku u hakropuar.

JIOT'MKA 1 MHOXECTBA

TeopeTHKO-MHOKeCTBeHHbIC MNOHATHA. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHHE€ MHOXECTB
[IEPEYUCIIEHUEM BJIEMEHTOB, XapaKTEPUCTHUYECKUM CBOMCTBOM. CTaHnapTHble OOO3HAYEHMsSI UMCIOBBIX
MHOkecTB. Ilycroe MHOkecTBO M ero o6o3znauenue. I[lommHoxkecTBo. OObeAMHEHHE U TIepeceUCHUE
MHO>KECTB, Pa3HOCTh MHOKECTB.

NnnrocTpanust OTHOLIEHUN MEXAY MHOKECTBAMHU € ITOMOILBIO AuarpaMM Diliiepa — Benna.

DJieMeHThI JOorukKH. [loHATHE O PAaBHOCUIIBLHOCTH, CIIEJOBAaHUM, YIOTPEOJIEHUE JOTMUYECKUX CBSI30Kecu
., MO ..., 8 MOM U MOJILKO 8 MOM CJlIyyae, JIOTUUECKUE CBA3KHU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hctopus dhopmMupoBaHHs MOHATHS YKCIa: HATypajbHbIE YKcia, APOOH, HEOCTATOYHOCTh pallMOHAIBHBIX
qucesl Il T€OMETPUUYECKUX HU3MEpPEHHH, uppanuoHanbHble yucia. CTapuHHBIE CHCTEMbI 3allUCH YHCEl.
HpoGu B BaBunone, Erunte, Pume. OTkpbiTue AecaTHUHBIX ApoOeil. CTapuHHbIe cUCTeMBI Mep. JlecaTuuHble
npobu u MeTpuueckas cucrema Mep. [losiBiaeHue otpunarenbHbIX yncen U Hyns. JI. Marauuxuit. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apupmeruku. An-Xopesmu. Poxnaenue OykBeHHOM cumBonuku. Il
®epma, @. Buer, P. Jlekapt. Mctopust Boripoca 0 HaX0KIeHUH (OpMYI KOpHEH alreOpandyeckux ypaBHEHUH,
HEepa3peluMoCTh B pajiukaiax ypaBHeHUH crenenu, Oonbiiel yetelpéx. H. Tapranss, k. Kapaano, H. X.
AGens, 3. I'anya. M300peTeHne MeTo1a KOOPAMHAT, MTO3BOJISIONIETO MTEPEBOJUTH TEOMETPUUECKUE OOBEKTHI
Ha s13bIK anreopsl. P. Jlekapt u I1. @epma. [IpuMeps! pa3auuHbIX CHCTEM KOOPAWHAT Ha TIIOCKOCTH.

3amaua Jleonapno [Imzanckoro (®Pubonauum) o kposmkax, yucia dubonayum. 3amava o MIaxMaTHOU
JOCKE.

Hctoku Teoprn BEPOSITHOCTEN: CTpaxoBoe Jieno, azapTHbie urpel. 1. @epma u b. Ilackans. . bepnymu.
A. H. Koamoropos.

[INTAHUPYEMBIE ITPE/IMETHBIE PE3VJIbTATBI OCBOEHUA KYPCA AJITEBPBI B 7—9
KIIACCAX
PALITMOHAJIBHBIE YNCIJIA

BeImyckHUK Hay4nTCS:

1) moHUMaTh OCOOCHHOCTH AECATUYHON CUCTEMbBI CYHCIICHUS,

2) BIaneTh MOHSITUSIMHU, CBI3aHHBIMH C JICTMMOCTBIO HATYPAJIbHBIX YHCEIT;

3) BBIpaXaTh 4YMCIia B SKBUBAICHTHBIX (OpMax, BbIOMpas HamOojee MOIXOISIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAIINH;

4) cpaBHUBATh U YIOPSIOYMBATh PAIMOHAIBHBIC YHCIA;

5) BBINOJHATH BBIYUCICHUS C PAlMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIE W HHCHhMEHHBIC NPHEMBI
BBIYUCIICHUH, TPUMEHSATH KaJIbKYISATOD;

6) ucronbp30BaTh MOHSITHUS U YMEHUSI, CBSI3aHHBIC C POIOPIUOHAIBHOCTBIO BEJIMYHH, IPOIICHTAMH B X0J1¢



pelIeHrs MaTeMaTHYeCKUX 3a/lad M 3a7a4 U3 CMEKHBIX MPEIMETOB, BBINOIHITH HECIOKHBIC MPAKTUICCKUE
pacuéThl.

Buinycknux noayuum 603mMoicHOCMb HAYUUMbCL

7) nO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUSL C OCHOBAHUSAMU, omaudnbimu om 10;

8) yenyboumo u pazeums npedcmagienus 0 HamypaibHblX YUCIAX U CEOUCMBAX OeIUMOCHIU,

9) Hayuumobcs ucnonb306amv  NPUEMbL,  PAYUOHATUIUPYIOWUE  BIYUCIEHUS, NPUOOPECMU  NPUBLIUKY
KOHMPOIUPOBAMb BbIYUCTCHUS, BbIOUPA NOOX00AWuULL OJisl CUmMyayuu cnocoo.

JIEMCTBUTEJILHBIE YNUCJIA

BrIlTyCKHHMK Hay4dnuTCA:

1) ucnonp30BaTh HaYaIbHBIC MPEICTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX YHCEIT;

2) BIIAJICTh MOHATHUEM KBaJIPATHOTO KOPHS, IPUMEHSTh €0 B BEIYUCICHHSIX.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCL

3) pazeéumv npedcmasienue O YUCIE U YUCTOBLIX CUCHEMAX OM HAMYPATbHBIX 00 OeUCMEUMENbHbIX
yycesl;, 0 poiu 8bIYUCTICHULl 8 4el08eUeCKol NpaKmuke,

4) pazeumov u yenyoumv 3HAHUS O OECAMUYHOU 3ANUCU OCUCMEUMETIbHbIX Hucel (nepuooudeckue u
Henepuoouueckue opoou).

N3MEPEHU S, ITPUBJIMOKEHW S, OLIEHKU

BbInycKkHUK HAy4YHUTCS:

1) ucnonp30BaTh B XOJIC PELICHUs 33a4 JIEMECHTapHBIC MPECTABICHHS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIUYUH.

Buvinycknux nonyuum 603MOMCHOCIb HAYYUMBCA:

2) noHsmeb, UMO HUCIOGble OAHHblE, KOMOPble UCNOAL3YIOMCS OISl XAPAKMEPUCIUKU 00beKmos
OKpyJHCaloujeco Mupa, AGNAIOMC NPeUMyueCmeeHHo NPUOTUNCEHHLIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX
3HAYeHUl, CO0epIHCAUXC 8 UHDOPMAYUOHHBIX UCMOYHUKAX,  MOJCHO  CYOUMb O  NOSPeUtHOCuU
NPUOIUIHCEHUSL,

3) nonsime, umMo noOZpeHOCMb Pe3yIbMama 6bl4UCIeHUT OONNCHA ObIMb COUBMEPUMA C NO2PEULHOCTbIO
UCXOOHBIX — OAHHDbIX.

AJITEBPAMYECKUE BBIPAXXEHUA

BBITyCKHUK HAYIHUTCS:

1) BIageTh MOHIATUAMH «TOXIECTBO», TOKIECTBCHHOE MPeoOpa3oBaHKe», pemiaTh 3a1a4u, COACPIKaIINe
OyKBEHHBbIE JIaHHbIE; paboTaTh ¢ hopmynamu;

2) BBIMOJIHATH MPEOOPA30BaHUSI BBIPAKCHUH, COACPIKAINNX CTENCHH C I[EIBIMH IOKAa3aTesIMH U
KBaJIpaTHBIC KOPHU;

3) BBIMOJIHATH TOXKIECCTBEHHbBIC TPEOOPA30BAHUS PAIIMOHATBHBIX BHIPAKCHUI Ha OCHOBE MPABUJI JCHCTBHIA
HaJ MHOTOWJIEHAMU U alnreOpanyecKuMu ApoOsIMH;

4) BBIMOJIHATH PA3JI0XKCHUE MHOTOUJICHOB HA MHOYKHUTEIIH.

BoinyckHUK NOIYYUM B03MONCHOCHb HAYYUMBCAL

5) Hayuumvcs  6binoaHAMb MHO2OULA208bIE NPEOOPAZOBAHUS PAYUOHAILHBIX BbIPANCEHUN, NPUMEHSIS
WUPOKULL HAOOP cnocob08 U NPUEMOB;

6) npumensmo modscoecmeenuvie npeodPaA306anus O peuleHuss 3a0ay U3 PasiuyHblX paz0enos Kypca
(Hanpumep, 0151 HAXOHCOEHUSL HAUOObULE2O/HAUMEHbUIE20 3HAYEHUS BbIPANCEHUSL).

YPABHEHU A

BBITyCKHUK HAYIHTCS:

1) pemiaTh OCHOBHBIC BUIbI PAIMOHAIBHBIX YPABHEHUH C OJIHOW MEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUM ¢
JBYMsI IIEPEMEHHBIMU;

2) IOHUMATh YpaBHCHHME KaK BAKHEHINYID MaTeMaTHYeCKYIH) MOJENb Ui OINHCAHUS W H3y4YCHUS
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBBIC 3a/1a4M aare0pandyeckKuM METOIOM;

3) NpUMEHSITh TpapUUECKUe MPEICTABICHUS IS UCCICIOBAHHS YPaBHCHUU, MCCIICOBAHUS M PEUICHHS
CUCTEM YPaBHEHUU C IBYMS IEPEMEHHBIMH.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCSL

4) osnademv CcneyuanbHoIMU NPUEMAMU  pPEWeHUs — YPAGHEHUU U CUCMEM YVPAGHEHULl, Y8epPeHHO
NPUMEHAMb annapam YpasHeHuu Oisl peuleHuss pAa3HooOpA3HbIX 3a0ay U3 MAMeMamuku, CMeHCHbIX
npeomemos, NpaKmuKu,



5) npumensame epaghuueckue npeocmagienus Oas UCCIEO08AHUSA  YPAGHEHUU, CUCMeEM YPABHEeHUl,
cooepacawux Oykeennvie Kodghhuyuenmol.

HEPABEHCTBA

BhInmyckHUK Hay4uTCs:

1) moHMMaTh W TPUMEHATh TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM HEPAaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

2) pemiath JMHEHHBIC HEPAaBEHCTBA C OJHOM MEPEeMEHHOH W WX CHUCTEMbI; pEIIaTh KBaJPaTHBIC
HEpPaBEHCTBA C ONOPO Ha rpauyecKkue MpeICTaBICHUs;

3) NpUMEHSTH anmapaT HEPaABEHCTBUIS PELICHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3JIesioB Kypca.

Buinycknuk nonyuum 603modicHoCmb HAYUUMbCA:

4) paznoobpasHeim NPUEMam 00Ka3amenbcmea Hepasencme,; Y8epeHHO NPUMEHAMb annapanm HepageHcms
0715 peutenus pasHooOpaA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0a4 U3 CMeNCHbIX NPeoMemos, NPaKmuKu,

5) npumensamo epaguueckue npedcmasnenus 0N UCCIEO08AHUA HEPABEHCMNS, CUCMEM HEPABEHCMS,
cooeparcawyux OykeenHvie Kodghhuyuenmol.

OCHOBHBIE ITOHATUA. YNCIJIOBBIE ®YHKINN

BhinmyckHuK Hay4uTCs:

1) moHMMaTh ¥ UCHOJIb30BaTh (DYHKIIMOHAJBHBIC TOHITUS M S3bIK (TEPMHUHBI, CHMBOJIHMYECCKUE
0003HauCHHUS );

2) ctpouTh TpadUKU 3JIEMEHTApHBIX (DYHKIMH; MCCIIENIOBATh CBOMCTBA YMCIOBBIX (DYHKIIMHA HAa OCHOBE
M3yUYEHUs TTOBEICHUS UX IPa(hUKOB;

3) nmoHuMaTh (PYHKIMIO KaK BOKHEUIIIYFO MAaTEMaTHYECKYIO MOJIENb Ui OMHMCAHUS MPOIECCOB U SIBICHUN
OKpY’KaloIIero MUpa, NPUMEHATh (PYHKIMOHANBHBIM S3bIK U1 OMMCAHUS M HCCIEJOBAaHUS 3aBUCHUMOCTEH
MEXTy (PU3NYECKIMHU BEITMIHMHAMHU.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

4) nposooums ucciedo8anusl, CéA3aHHbIE C UZYYEHUEM CBOUCME (YYHKYULL, 8 MOM YUCTe C UCNOIb308AHUEM
KOMRnblomepa, HAa OCHOBE 2pAUKO8 U3YYEeHHbIX QYHKyuti cmpoums Oojee ClodCHble 2paguku (KycouHo-
3a0aHHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

5) ucnonvzoeamv  pynkyuonanvhvle  npeocmasienus U - ceolucmea  QyHKkyuiu O peuleHus
MamemMamuyeckux 3a0aq U3 pasiudHslx pazoenos Kypcd.

UYMCJIOBBIE TTOCJIIEJOBATEJIBHOCTHU

BbInycKHMK Hay4YuTCSA:

1) moHMMATH M UCTIOIB30BATH SI3BIK MOCIIEIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIMYECKHAE 0003HAUCHNS ),

2) mpuMeHSTh (HOPMYIIbI, CBSI3aHHBIC ¢ apHU(PMETHUECKOIl U TeOMETPUIECKON MPOrPECCHsIMH, U ammapar,
c(OpMHUPOBAHHBIN NPU U3YYEHUH JIPYTUX Pa3JIeNoB Kypca, K PelIeHUI0 3a/1a4, B TOM YHCJIe ¢ KOHTEKCTOM U3
peanbHON KU3HU.

Buinycknuk noayuum 603MOHNCHOCHb HAYUUMbCA:

3) pewams KombUHUPOBaHHbIE 3a0auU ¢ NpUMeHeHUeM PopMyn N-20 4leHad U CYMMbL nepevbix N ujieHo8
apugmemuueckoi U 2eoOMempulecKkol Npocpeccull, NPUMEHAs NPU IMOM annapam YpasHeHui U

HEpageHcme,
4) nonumamev  apuPMEmudecKylo U 2eOMEmpuuecKyio npoepeccuu  Kak —@OYHKYUU HAmypaibHO20
apeymenma, CeA3bl8amsv apumMemudeckyro npocpeccuro ¢ JUHEUHbLIM POCMOM, 2e0MempUdeckylo — ¢

IKCNOHEHYUATIbHBIM  POCMOM.

OIIMCATEJIBHAS CTATUCTHUKA
BBINyCKHUK HAy4YUTCS UCIOJIB30BATh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAJIM3a CTATHUCTHYCCKUX
JTAHHBIX.
Boinycknuk noxyuum 603MOMCHOCMb Npuodpecmu NepeoHAYANbHbIN ONbIM OpeaHu3ayuu coopa OaHHBIX
npu npoedeHur OnpPoca 0OWeCmMEeHH020 MHEHUsl, OCYWeCMEIAMb UX AHAU3, NPeOCMAGIsIMG  Pe3yibmanmyl
onpoca 6 ude madauysl, OUASPAMMDYL.

CJIYYAMHBIE COBBITHA U BEPOSITHOCTbD
BbInmycKkHUK HAyYUTCSI HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CIIY4allHOTO COOBITHS.



Buvinycknux noayuum 603mM0x4#CHOCMb NPUOOpecmu onvim nposedeHus: CIyYaluHbIX IKCHEPUMEHNOE, 8 MOM
yucie ¢ NOMOWbI0 KOMNBIOMEPHO20 MOOCTUPOBAHUS, UHMEPRPEMAayuu ux pe3yibmanmos.
KOMBHUHATOPUKA
BbITyCKHUK Hay4yHWTCs peliaTh KOMOWHATOPHBIC 3a/Jadyd Ha HAaXOXJICHUE 4YHCIa OOBEKTOB HIIU
KOMOWHAIIHH.
Buvinycknux  noayuum 603M0dCHOCMb HAYYUMBCA HEKOMOPLIM  CNEYUATbHIM — NPUEMAM — DeuleHUsl
KOMOUHAMOPHBIX 3A0aH.

YPOBEHb TI'OTOBHOCTH Jisd HNPOAOJIZKEHUSA HU3YUEHUSA MATEMATHUKHU HA

BA30BOM YPOBHE:

— OBJIAACHUC MATCMATHYCCKUMHU 3HAHHUAMHU U YMCHUSIMU, HGO6XOHI/IMBIMI/I B HOBCGHHGBHOﬁ KU3HHU, OJIA
HU3YyUCHUS MIKOJBHBIX C€CTCCTBCHHOHAYUYHLIX AOUCHUILUIMH Ha 0a3oBoM YPOBHEC, I IOJTY4YCHHA
o0Opa3oBaHMs B 00JIACTAX, HE TPEOYIOMUX YriyOJIeHHOW MaTeMaTUYECKOM MOArOTOBKH;

— (dopmupoBaHuEe TPEACTaBICHUH O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3BIKE HAYKH, CpEICTBE
MOZACIINPOBAHUSA SIBJICHAMN U mpouecconB, 00 nacax U1 METoaax MaTCMaTUuKU,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHYECKON KYJIbTYpHI,
KPUTUYHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOAMMOM I OyAymieil mpoecCHOHANBHON ACSITEILHOCTH, a
TaK)Ke MOCEeAYIONIero 00y4eHus B BBICHICH IIKOJIE;

— BOCIIHMTAHUC CPCACTBAMU MATCMATHKU KYJIbTYPbl JIMYHOCTH, TOHUMAHUA 3HAYUMOCTH MATCMATUKH IJIA
HAaYYHO-TCXHHUYCCKOI'0O IpOrpecca, OTHOUMICHUA K MAaTCMAaTUKC KaK K 4aCTHU O6HIG‘-IGHOBG‘-IGCKOI>1 KYJbTYPBI
yepes 3HAKOMCTBO C HCTOpUEH Pa3BUTHUS MATEMATHUKH, SBOJIOIMEH MaTeMaTHUYECKUX UICH.

CUCTEMA OLEHKMU ITNIAHUPYEMBIX PE3VJIbTATOB
JIJ151 OlleHKH MpeIMEeTHbIX Y4eOHbIX JOCTHXKEHU 00y4aroIMXCsl MCI0JIb3YeTC s
BxoaHoi KOHTPOJIb B BUJI€ AMATHOCTUYECKUX aIMUHUCTPATUBHBIX CPE3OB.
Tekyumuii KOHTPOJIb B BUJIE CAMOCTOSATEIBHBIX PadoT.
TemaTH4ecKkuil KOHTPOJIb B BUJE KOHTPOJIBHBIX (TPOBEPOUYHBIX padoT).
IIpoMe:xxyTouHasi aTTeCTAIUSA TIPOBOJUTCS B BHJIE UTOTOBOWM KOHTPOJIBHOW PabOTHI IO OKOHYAHUU
M3y4YE€HUs OCHOBHOTO MaTepuaa.
OueHka yCTHBIX OTBETOB 00y4aIOIIMXCH M0 MATEMATHKE
OTBeT OLIECHUBAETCS OMMEMKOU «3», €CIIN YUCHUK:
TIOJTHO PacKphUI CO/IEpKAHNE MaTepraia B 00beMe, MPEeTyCMOTPEHHOM MPOTrpaMMOi M Y4eOHUKOM,

® U3JIOKWJI Marepual TPaMOTHBIM SI3BIKOM B OMNPENEIEHHON JOTHUYECKOM MOCJIEI0BATEILHOCTH, TOYHO
HCIIONB3YSI MAaTEMATUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY
MIPABIJIBHO BBITIOJHUI PUCYHKH, YEPTEXKH, IpaUKu, COMYTCTBYIOIIUE OTBETY;

® [POWUIIOCTPUPOBA TEOPETUUYECKHE IMOJOKEHUS KOHKPETHBIMU IpPUMEpaMH, NMPUMEHUJI MX B HOBOM
CUTYALIMH MPU BBITOJIHEHUHU MPAKTUUECKOTO 33/IaHNUS;

® TMPOJEMOHCTPUPOBAI YCBOEHHE paHEe H3YYEHHBIX COIMYTCTBYIOIIUX BOIMPOCOB, C(HOPMUPOBAHHOCTH U
YCTOWYHUBOCTH UCTIOIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

e OTBEYa] CaMOCTOSTENLHO 0€3 HaBOSIIUX BOMPOCOB yUUTENsS. BO3MOXKHBI O/lHA - JIB€ HETOYHOCTHU MPHU
OCBEIICHNH BTOPOCTETICHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOpPHIE YYCHHK JIETKO HCTIpPaBUJ IO 3a-
MEUYaHUIO YUUTEIIA.

OTBeT OLICHUBACTCS OMMEmKOou «4»,eCIIi OH YIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM  HA OILICHKY

«5», HO TIPH 3TOM UMEET OANH U3 HEJOCTATKOB:

® B M3JIOKEHUHU JOMYIIEHBI HEOOIBIIHME MPOOEITbl, HE HCKA3UBIITNE MATEMAaTHIECKOE COJIEP)KAHHNE OTBETA;

e JIOMYIIEHbI OJUH — JIBa HEJO0YETa MPHU OCBEIICHHH OCHOBHOTO COJIEPXKAHUS OTBETA, UCIPABJICHHBIC IO
3aMEYaHHIO YUUTEIS;

e JONyIIeHbl OmMMOKa WM Oojee IBYX HEIOYETOB MPU OCBEUICHUHM BTOPOCTENEHHBIX BOIIPOCOB WA B
BBIKJIaJIKAX, JIETKO UCIIPABJIECHHBIE 110 3aMEUYaHUIO YUUTENS.

Ommemka «3» CTaBUTCS B CIEIYIOMIMNX CIyqasx:

PoNbdPE



HETOJHO WJIM HEMOCJEN0BATEIbHO PACKPBITO COAEp)KaHME MaTepHalia, HO MOKa3aHO o0Ilee MOHUMaHHE
BOIIPOCA ¥ MPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE Ul TAIbHEUILIEr0 YCBOEHUS IPOIPaMMHOI0 Ma-
Tepuana;
UMENUCh 3aTPYAHEHUS WM JONYIICHbl OWIMOKM B ONpPENCNICHMH TOHATHH, HCIOJIb30BaHUH
MaTeMaTHYeCKOM TEPMUHOJIOTHH, YepTexkaxX, BbIKJIAAKaX, UCIIPABIECHHBIE 110CIE HECKOIBKUX HABOASIINX
BOIIPOCOB YUUTEJS;
YUEHHK HE CIpaBWICA C NPUMEHEHHEM TEOPUH B HOBOM CHTyallUH IPHU BBIIOJHEHHUU IPAKTUYECKOTO
3aJJaHMsl, HO BBIITOJIHWII 331aHUs 00513aTEIbHOTO YPOBHS CII0)KHOCTH TI0 IaHHOU TeMe.

Ommemxka «2» CTaBUTCS B CIEAYIOLIUX CIyYasX:
HE PacKpbITO OCHOBHOE COJIEpKaHHe yueOHOro MaTepuana;
Oo0Hapy’>KEHO HE3HaHHE WM HENOHMMaHHE YYEHUKOM OoJibllel i HauloJiee BaKHOW 4acTH y4yeOHOTro
MaTepHaa,
JOMYIICHBI OIIMOKH B ONPENEICHUN MOHATUH, MPU UCIOIH30BAHUM MATEMaTHUECKOW TEPMUHOJIOTHH, B
pUCYHKaX, dYepTekax WM Tpadukax, B BBIKIAJKAX, KOTOPbIE HE HCIIPABICHBI MOCIE HECKOIBKUX
HaBOJAIIMX BOIPOCOB YUUTE.

0uem<a RUCOBMEHHbBIX KOHmp0ﬂbl-lblxpt160m 06ylmlomuxc;l no ceomempuu

Ommemka «3»CTaBUTCS, €CIIH:
PabOTaBBIMOIHEHATIOJTHOCTHIO;
B JIOTHYECKHX PACCYKICHUSIX U 000CHOBAHUU PEUICHUS HET MPOOEJIOB U OIIUOOK;
B PCIHICHMH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONMHUCKA, HE SBJISIOIIASCS
CJICJICTBUEM HE3HAHUS WM HETIOHUMaHUs y4eOHOTO MaTepuana).

Ommemra«4»CTaBUTCS, SCIIH:
paboTa BBITOJIHEHA TIOJHOCTHIO, HO OOOCHOBAHHS IIArOB PEIICHUS HEIOCTATOYHBI (E€CIM YMEHUE
000CHOBBIBATh PACCYXKEHHUS HE SBIISIIOCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH);
JIOTyIIIeHA OJIHA OUIMOKA WM JBAa-TPH HEIOYeTa B BHIKJIAIKAX, PUCYHKAX, YepTekax WM rpadukax (ecmu
9TH BHUJIBI padOTHI HE SBISUIMCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:

JOMYIIeHbI Oosee 0HOM OomMOKM 1IN Oosiee IBYX-TpeX HEeJI0YETOB B BBIKJIAJKAX, YepTeKax MU rpadukax,
HO y4aluiics BiajeeT 00s3aTelbHbIMU YMEHUSAMH 0 IPOBEPAEMOIl TEME.

Ommemka «2» CTaBUTCS, SCIIH:

JOTYIIEHBI CYIIECTBEHHBIC OMIMOKH, TTOKA3aBIINE, UTO YUATUNCS HE BIaJIeeT  00sA3aTeIbHBIMU YMEHUSIMHU
10 IAHHOW Te€ME B MOJHOW Mepe.

TUIIBI YPOKOB:

YPOKH «OTKPBITHSI» HOBOTO3HAHUS;
ypokupedieKkcuu;
YPOKHOOIIIEMETO/10JIOTHYECKOMHAIIPABIEHHOCTH;
YPOKHPa3BUBAIOILErOKOHTPOJIS.

BUAbI KOHTPOJIA
TectupoBanue
CamocrosrenbHas pabora
KonrponbHas pabora
IIpoexTHas paborta
3auer
@pOHTAIBHBIN ONIPOC
MatemaTnyeckuii TUKTAHT
[TpakTrueckas pabota
TBOpUeckue 3a1aHus
NuauBuayanbHast paboTa Mo KapTouKaM



Jlutreparypa:

» AnreOpa: yueOHUK /Ui 7 Ki1acca o0eo0pa3oBaTeIbHbIX
yupexaenuii / I'. B. lopodees, C. b. CyBopoBa u zip. - M.:
[Ipocemenue, 2-e u3n., 2014r. 287 c.

*  Aurebpa: yueOHHK a1 8 Ki1acca o01ieo0pa3oBaTesIbHBIX
yupexnenuit / I'. B. [lopodees, C. b. CyBoposa u ap. - M.:
[Ipocsemienue, 2-¢ usza., 2015r. 320 c.

*  Anceopa. KonTponbHbie paboThL. 7-9 KJIacChl: KH. IS
yuurens / JI. B. Ky3nenosa, C. C. MunaeBa; - M:
[Ipocemenue, 2014.

*  Aneebpa. Tematnueckue Tecthl. 7 knacc / JI. B. Ky3nenogsa, C.
C. Munaesa; - M.: IIpocsemienue, 2014.

» AnreOpa. JluakTuueckue MaTepuabl K yueOHUKY 7
knacca / JI. I1. EBcradbeBa, A. I1. Kapr. - M.

[Ipocsemenue, 4-e uza. 2010.

*  Aneebpa. Tematnueckue tectsl. 8 kiacc / JI. B. Kysnenosna, C.
C. Munaesa; - M.: [Ipocsemenue, 2014.

* AunreOpa. JlugakTrueckue MaTepualibl K yaeOHHUKY 8
kiacca / JI. I1. EBcradbeBa, A. I1. Kapr. - M.:

[Ipoceemenue, 4-e uzn. 2010.
* CmpaBouHble TOCOOUSI (SHIMUKIIONEIUU, CIPABOUYHUKH TIO

MaTeMaTHKe).
Hugopmayuonnwie pecypcol
1. Ennnas KOJUIEKIIHSI ITudbposeix O0pa3oBaTENILHBIX

Pecypcoshttp://school-collection.edu.ru/

2. Tlpoekt denepanbHOro IeHTpa HH(OOPMAIMOHHO-
00pa30BaTEeNbHBIX pecypcos (dHUuoP
http://www.fcior.edu.ru
3. [Mopran uadopmarmonnoi moarepxkku EI'D http://ege.edu.ru/

4. Karanor o0pa3oBaTenbHbIX PECYpCcoB ceTH MHTEepHET
http://katalog.iot.ru/

5. JIumgakTHYecKWe MarepHalibl 1Mo WH()OPMATHKE W MaTeMaTHKe
http://comp-science.narod.ru
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