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IACTIOPT PABOYEM ITPOTPAMMBI
Kiacce: 7K
VYuutens: ['azuzona A. A.
KonuuecTBo yacos:
Bcero: 136; B Henemto 4 Jaca
[1maHOBBIX KOHTPOJBHBIX YPOKOB: 14

MHNOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamma mo anreOpe paspaborana Ha 0Oaze dexepanbHOr0 roCyJapCTBEHHOTO
cTaHmapTa obmero oOpa3oBaHus, TpeOoBaHHII K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHWUU, (PYHIAMEHTAIBHOTO SIpa
coziepkanusi oOpazoBanus, [I[pumMepHoOi mporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHusl.

st oOyuenwust B 7-9 xiaccax BeiOpana copepxkarensHas auaus [.B.Jlopodees, paccuntannas
Ha 3 roma. B cempmoM Kiacce peanm3yeTcsl MepBblid Toj oOydeHus. BbiOpaHHBIN y4eOHHMK
SBIISICTCS JIOTUYECKUM MTPOJOIDKEHHEM Kypca anredpsl B 5-6 kiaccax E.A. Byaumosunya.

OBIIASA XAPAKTEPUCTUKA KYPCA

B kypce anreOpel MOXXHO BBIJCIUTH CIEAYIONIME OCHOBHBIC COJCpXKATEIbHbIC JIMHUH:
apudmeruka; anreOpa; QyHKIHMH;, BEPOSITHOCTh U CTaTUCTHKA. Hapsay ¢ 3TUM B coaepkaHue
BKJIIOUEHBl JIBa JIOTNOJHMUTEIBHBIX METOJOJOTMYECKUX pa3jiena: JIOTMKAa M MHOYKECTBa;
MareMaTthka B  HUCTOPUYECKOM  pa3BUTUM, YTO CBSI3aHO C  peanu3auudend  uenen
OOIIENHTEIUIEKTYaIbHOTO U OOMIEKYIbTYpHOTO pa3BUTHs ydamuxcs. ConepxaHue Kaxaoro u3
3TUX Pa3/IeNiOB Pa3BOPAUMBAETCS B COAEPIKATEIbHO-METOAMYECKYIO JIMHUIO, MPOHU3BIBAOIIYIO
BCE OCHOBHBIE cojiepxaTelibHble JIuHuU. [Ipu sTom nepBas nuHus — «Jloruka u MHOXecTBa» —
CIYXXUT 1LeJId OBJIAJEHUA  YyYallUMUCA HEKOTOPbIMH  3JEMEHTAaMU  YHUBEPCAJIbHOTO
MaTeMaTUYeCKOIro s3blKa, BTOpas — «MaremMatuka B UCTOPUYECKOM DAa3BUTHH» —
CIOCOOCTBYET CO3/IaHUI0 OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO OHA U3YyUEHHUS Kypca.

Copepxanue TMHUN «ApUPMETHKAY CILYKUT 0a301 17151 JajdbHEHIIEro n3y4eHNs y9aluuMHUCs
MaTEMaTHKHU, CIOCOOCTBYET Pa3BUTHUIO HUX JIOTMYECKOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHS
I0JIb30BAThCS AITOPUTMAMH, a TaKKe IPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
IIOBCEIHEBHOM KM3HU. Pa3BuTne TNOHATHA O 4YHCIE B OCHOBHOM IIKOJE CBS3aHO C
palMoOHATBHBIMA U UPPAIMOHATBHBIMU YHCIIaMU, ()OPMUPOBAHUEM MEPBUYHBIX MPEICTABICHUN
O JIEWCTBUTEIILHOM YHUCIIE.

Copepxanne JuHUUM  «Ausrebpa»  cnocoOcTByeT  (OPMHpPOBaHMIO Yy  y4aluxcs
MaTeMaTU4YecKoro amnmapara g pelIeHdus 3aJad U3 Pa3delioB MaTeMaTHUKH, CMEXHBIX
MIPEIMETOB M OKPY)KAIOIIEH pealbHOCTH. S3bIK anredpbl MOJ4EPKUBAET 3HAUEHUE MaTEeMaTUKU
Kak s13bIKa JJIs1 MOCTPOEHUS MATEMATHYECKUX MOJIEIEH MPOLECCOB U SIBJIEHUI PeaIbHOTO MUpA.

Pa3BuTHe anropuTMHUECKOrO MBILIUIEHUS, HEOOXOAMMOI0, B YAaCTHOCTH, Ui OCBOCHHS
Kypca MHQOPMATHKH, U OBJIAJCHUE HaBBIKAMH ICIYKTUBHBIX PACCYXIACHHH TaKXKe SBISIFOTCS
3ajauaMu u3ydeHus: anreOpol. [IpeobpasoBaHue CHUMBOJIBHBIX (POPM BHOCHUT CIEIMPUISCKUN
BKJIaJ] B pa3BUTHE BOOOPaKEHUS yUalUXCs, UX CIIOCOOHOCTEH K MaTeMaTHUYeCKOMY TBOPYECTBY.
B ocHOBHOI1 1IKOJIE MaTepual rpynnupyeTcs BOKPYT palliOHAIBHBIX BBIPAXKECHUI.

Conepxxanne pazaena «DOyHKIMKW» HALEIEHO HAa MOJYYEHHUE IIKOJbHUKAMU KOHKPETHBIX
3HaHUN 0 (YHKIIMU KaK BaXKHEWINEW MAaTeMaTHYECKON MOJENHU JIJIsi OMHUCAHUS W UCCIEIOBAHUS
pa3Ho0Opa3HbIX MpoIEeccoB. M3yueHne 3Toro Marepuaia CrocoOCTBYET Pa3BUTHIO Y yJalUXCs
YMEHHSI HUCIOJb30BaTh pA3IUYHbIE S3bIKM MaTeMaTUKH (CIOBECHBIH, CHMBOJIMYECKUH,
rpaduyeckuit), BHOCUT BKJIaJ B (JOPMUPOBAHUE TIPEICTABICHUN O POJIH MaTeMaTUKU B PA3BUTHUU
[UBWJIA3AIUN U KYJIBTYPBL.

Paznen «BeposTHOCTP W CTAaTUCTHKA» — OOS3aTE€NbHBIM KOMIIOHEHT IIKOJIHHOTO
o0Opa3oBaHMsl, YCUJIMBAIOIIUN €ro MPUKIATHOE M MPAKTUYECKOE 3HAYeHHE. JTOT MaTepual
He00X0IuM, TIPEXkAe BCETO, sl POPMUPOBAHUS Y YHAIIUXCs ) YHKITMOHATLHOU TPaMOTHOCTH —



YMEHHUS BOCHPUHUMATh M KPUTHYECKH aHATU3UPOBATh HHGPOPMALMIO, TMPEICTABICHHYIO B
pa3nuuHbIX (OpPMax, IMOHUMATh BEPOATHOCTHBIM XapaKTEp MHOTUX pEeaJIbHBIX 3aBUCUMOCTEH,
MPOU3BO/IUTH TPOCTEHUIINE BEPOSITHOCTHBIE pAacu€Thl. [3ydeHne OCHOB KOMOMHATOPUKH
MO3BOJIUT YYalIeMyCsl OCYILECTBIIATh PAacCMOTPEHME ciydaeB, nepebop M MOACYET vucia
BAPUAHTOB, B TOM YHCJIE IPOCTEUIINX IPUKIAJHBIX 3a0a4ax.

IIpu u3ydeHUH CTATUCTUKHM U BEPOATHOCTH OOOTralllaloTCs MPEICTABICHHUS O COBPEMEHHOM
KapTHHE MHUpa U METOJIaX €ro UccieloBaHus, (POPMUPYETCsS MOHUMAHHE POJIM CTATHCTUKU Kak
HCTOYHHMKA COLMATIbHO 3HAUYMMOW MHGOpMAlMM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOI'O
MBIIUICHHUS.

TPEBOBAHMUSA K PE3YJIBTATAM OBYYEHUA U OCBOEHUNIO COAEPKAHUSA
KYPCA
[Iporpamma  oOecriednBaeT  JOCTHXKEHHE  CICAYIOIIMX  PE3yJIbTaTOB  OCBOCHHS
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
JUYHOCMHbIE:

1) chopMUPOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTh M CIHOCOOHOCTH
00yyaroImuxcst K caMOpa3BUTHIO M caMO0OOpa30BaHUIO HA OCHOBE MOTUBAIIMM K O0YUYEHUIO U
MIO3HAHUIO, BEIOOPY NanbHEHIIero oopa3oBanus Ha 6a3e OPHEHTUPOBKU B MHUpE Tpodeccuit
U 1popeCcCUOHANBHBIX MPEANOYTEHUH, OCO3HAaHHOMY IIOCTPOCHUIO HMHIUBUAYAIbHOU
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILLECTBEHHON MPAKTHUKY;

3) chopMHPOBAaHHOCTH KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOILCHUH U COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTapIIUMH M MIIAJIIIMMH, B 00pa3oBaTelbHOM, OOMIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOH U APYrUX BUAAX JESATEIbHOCTH;

4) yMmeHHe SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICJIM B YCTHOHM M HHCHMCHHOW peuw,
IOHUMAaTh CMBIC] IIOCTABJIEHHOM 3aJauyd, BBICTpAUBaTh AapryMEHTAlLlUI0, HPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI;

5) mpezacTaBieHHEe O MAaTEMaTHYECKOW HayKe Kak cdepe 4YelOBEYeCKOM IesTeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS LIMBUIIM3AIINH;

6) KPUTUYHOCTH MBIIUICHHUS, YMEHHUE PACIIO3HABATH JIOTHYSCKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh TUMOTE3Y OT (aKTa,

7) KpeaTHBHOCTh MBIIUICHUS, WHHUIUATHBA, HAXOAYMBOCTh, AKTHBHOCTh MPH PEUICHHU
anreOpanvecKux 3ajady;

8) yMeHHe KOHTPOIMPOBATh MPOILIECC U Pe3yNIbTaT yueOHOI MaTeMaTHYECKON eI TeIbHOCTH;

9) crmocoOHOCTh K AMOIMOHAJIBHOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3aj1ad,
pELICHUH, pacCyKICHUIA.

MemanpeomemHubie:

1) yMeHHe CcaMOCTOSTEIbHO IUIAHUPOBATh AJbTCPHATUBHBIC TIYTH JOCTIDKCHHUS ICIEH,
OCO3HaHHO BbIOMpaTh Hambonee dS(deKkTuBHbIE CMOCOOBI pemeHus y4eOHBIX U
MIO03HABATENBHBIX 33/1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yJabTaTy M MO CIIOCOOY NEHCTBHS Ha YpOBHE
MPOM3BOJILHOTO BHUMAHHUS 1 BHOCHTH HEOOXOIMMBIE KOPPEKTHBHI,

3) yMeHue aJeKBaTHO OICHHWBATh INPABHIBHOCTh WIIM OUIMOOYHOCTH BBITOJHEHUS Y4EeOHOM
3a7auu, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIIeHIS,

4) OCO3HAaHHOE BIIAJICHHE JIOTHYECKUMH JCHCTBUSMH ONpEACICHUS TOHATUH, 0000UIeHus,
YCTaHOBJICHHSI aHAIOTUH, KITACCU(PHUKAIINI Ha OCHOBE CAMOCTOSITETPHOTO BHIOOpPa OCHOBAHHHA
U KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

5) yMeHHe yCTaHaBJIMBaTh MIPUIMHHO-CIIEICTBEHHBIE CBSA3U; CTPOUTD JIOTHYECKOE PACCYKIACHUE,
YMO3aKJIl0ueHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;



6)

7)

8)

YMEHHE CO37aBaTh, NMPUMEHATh H MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHE CPENICTBA,
MOJIETIHN U CXEMBI JJIs PelIeHUs] y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

YMEHUE OPraHu30BbIBATh Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUHTEIeM M CBEPCTHHKAMH: ONPENENATh Lead, pachpeaencHue GYHKUUA U poieid
YYaCTHUKOB, B3aMMOJCHCTBHE M OOIIME CrocoObl paboThl; yMEHHE padoTaTh B TpYIIIIE:
HAXOJHUTh OOIIee pelieHre U pa3peiiaTh KOH(MIMKTH Ha OCHOBE COTJIACOBAHUS MO3HMIIMNA U
yuéTa WHTEpPECOB; CIyImIaTh HapTHEPA; (OpPMYITUPOBATH, APTYMEHTHUPOBAThH U OTCTAaUBATh
CBOE MHEHUE;

c(OpPMUPOBAHHOCTh Y4YEOHON U OOIIETOIB30BATEIHCKON KOMIIETEHTHOCTH B OOJACTH
HCIIOJIb30BaHUS nH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUI (UKT-
KOMIIETEHTHOCTH);

9) IEPBOHAYATIBHBIC IIPCACTAaBJICHUA 00 nacaxX U 0 METoaax MaT€MaTUKH KakK 00 YHUBCPCAJIBHOM
SA3BIKC HAYKH U TCXHUKHU, O CPCACTBC MOACIIMPOBAHUA SIBIICHUM U IMpONLECCCOB;

10)

11)

12)
13)
14)
15)
16)

17)

1)

2)

3)

4)

5)

YMEHHE BHUJIETh MaTEeMaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyallud B JIPYTHX
JTUCLHUILIMHAX, B OKpYKaIOLIeH KU3HU;

YMEHHE HaXOIUTh B PA3JIMYHBIX MCTOUYHUKAX MH(OpMAILHIO, HEOOXOIUMYIO UISl pPelIeHuUs
MaTEeMaTHYECKUX MPOOJIeM, U MIPEICTABIATh €€ B MOHATHON (opMe; MPUHUMATH PEUICHUE B
YCIIOBUSX HETIOJIHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(OPMALINK;

yMEHUE TOHMMATh M HUCIOJIb30BAaTh MAaTeMaTHYECKUE CPEACTBA HAIJISIAHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPAIMH, HHTEPIIPETAllUU, apTyMEHTAIUY;

YMEHUE BBIJIBUTATh TUIIOTE3bI MIPHU PEIICHUHU YYEOHBIX 33/1a4 U MOHUMATh HEOOXOJIUMOCTh
UX MPOBEPKH;

YyMEHUE TPUMEHSATh HWHIYKTUBHBIE W JCAYKTHUBHBIE CIIOCOOBI pPaCCyKIIEHUM, BHJIETh
pa3MyHble CTPATErvy peLeHUs 3a/1a4;

MOHUMAHUE CYIIHOCTH aJITOPUTMUYECKUX TPEANUCAHUM ¢ YMEHHUE [eHCTBOBAaTh B
COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTH 1I€JIM, BHIOMPATh U CO3/1aBaTh aJTOPUTMBI I PELICHUS
yueOHBIX MaTeMaTUYECKUX MPoOiIeM;

YMEHME IUIAHUPOBATh U OCYILECTBIAThH JI€ATEIbHOCTh, HANPABICHHYIO Ha pEIlIeHUE 3a7ay
HCCJIEI0BATENbCKOrO XapaKTepa.

npeomemmule.

yMeHue paboTaTb € MaTeMaTHMYeCKUM TEKCTOM (CTPYKTypUpPOBAaHME, U3BJICUYECHUE
HEoOX0oauMOM HMH(pOpPMAIMK), TOYHO U TPAMOTHO BBIpaKaTh CBOM MBICIM B YCTHOH U
MACbMEHHOW peYH, TMPUMEHSIS MaTeMaTUYeCKyl0 TEPMHUHOJOTUIO M  CHUMBOJHKY,
UCIIONIB30BAaTh  pPa3NMYHbIE  SI3bIKKM ~ MaTeMaTUKu  (CIIOBECHBIM,  CHUMBOJIWYECKUH,
rpaguyeckuii), OOOCHOBBIBATH CYXICHUS, TMPOBOJAUTH KIAaCCU(UKAIINIO, JTOKA3bIBATh
MaTE€MaTUYeCKHE YTBEPKIACHUS;

BJa/ieHHe 0a30BbIM TMOHATUHWHBIM amnmnapaToM: UMETh NPEJCTaBICHHUE O YHCIE, BIaJCHUE
CUMBOJIBHBIM SI3BIKOM aJreOpbl, 3HAHUE AJIEMEHTApHbBIX (DYHKIMOHAIBHBIX 3aBHCHMOCTEH,
(dbopMHUpOBaHUE MPEACTABICHUI O CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MUPE U O
Pa3IMYHBIX CIOCO0aX MX H3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJOB M IPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

YMEHHE BBITIONHATh ainreOpandeckue MpeoOpa3oBaHUsS PAIlMOHATBHBIX  BBIPAKEHUH,
NPUMEHSTh UX JJI pelleHus yuyeOHbIXMAaTeMaTHYeCKUX 3aJad U 3a]ad, BO3HUKAIOIIUX B
CMEXHBIX YUEOHBIX TIPEeIMETAX;

YMEHHE I10JIb30BATbC MaTeMaTHUeCKUMU (OpMyJIaMU U CaMOCTOSITEIbHO COCTaBIISATH
dbopMyIbl 3aBUCUMOCTEH MEXy BEIMUYMHAMU HAa OCHOBE O0OOIEHUS YaCTHBIX CIy4aeB U
JKCIIEPUMEHTA;

YMEHUE pellaTh JMHEHHbIE U KBaJIpaTHbIE YPAaBHEHUSI U HEPABEHCTBA, & TAK)KE MPUBOIUMbIE



K HUM ypaBHEHHs, HEPABEHCTBA, CUCTEMbI, IPUMEHATh rpa)uiyecKue MpeACTaBICHUS IS
pEIIECHUS M MCCICNOBAHUS YPAaBHCHUM, HEPABCHCTB, CHCTEM; IPUMEHSTH IIOJYYECHHBIC
YMEHUS JUIsl pELEeHUs 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEAMETOB, IPAKTUKU;

6) oBimameHue CcHCTEMON (YHKIHMOHAIBHBIX MOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHUE CTPOUTH rpauku (YHKIHUI, ONUCHIBATH UX CBOIMCTBA, HCIIOJIb30BAThH
(GyHKLIMOHAIBHO-TpaUUecKe MPEeACTaBICHUS I ONMMCAHUS U aHaJIU3a MaTeMaTHYeCKUX
3a71a4 U peAIbHBIX 3aBUCUMOCTEN;

7) OBIIAJICHHE OCHOBHBIMH CIIOCOOAMH IPEICTABICHUS M aHajlM3a CTATUCTUYCCKHX JAHHBIX;
YMEHME peIlIaTh 33Ja4l Ha HaX0XK-/IE€HUE YaCTOThl U BEPOSITHOCTH CIy4ailHbIX COOBITUI;

8) yMeHHe IPUMEHATh U3yYCHHBIC MOHITHUS, PE3YJIbTAThl H METO-IbI IIPH PEILICHHU 33/1a4 U3
pa3IMYHBIX Pa3JeloB Kypca, B TOM YHCIE 3aa4, HE CBOJALIUXCS K HEINOCPEICTBEHHOMY
IIPUME-HEHUIO U3BECTHBIX aJITOPUTMOB.

COJEPXAHHUE KYPCA
APUOMETUKA
PannonanbHble ynca. Paciupenre MHOXKECTBA HaTypaIbHBIX YHCEN 1O MHOXKECTBA LIETIBIX.
MHOXkeCcTBa LENbIX YHCEI [0 MHOXECTBA pAalMOHAIbHBIX. PallMOHAIBHOE 4YHCIO Kak

m
OTHOH_IeHI/Ie;, raem-— 1eyoe 4ymuciao, N — HaTypajabHOE. CreneHs ¢ O CJIBIM ITOKA3aTCIICM.

JeiicTBuTebHBIC YHCaa. KBagpaTHbIil KOpeHb U3 yucia. KopeHps Tperbel cTeneHu. 3anuch
KOPHEH ¢ IOMOIIbIO CTETIEHHU C IPOOHBIM [10KA3aTEIEM.

[TonsTe 00 wuppanMOHAIBHOM uwHcie. MppalnMoOHANbHOCTh 4YHMCIAa M HECOM3MEPHUMOCTh
CTOPOHBI M TaroHaH KBajparta. JlecsTHIHbIC TPUOIMKCHUS UPPAMOHALHBIX YHCEI.

MHOKEeCTBO JIEHCTBUTENBHBIX YHCEI; IPE/ICTABICHHUE NEeHCTBUTENHBIX YCeT OECKOHEYHBIMU
JECATUYHBIMU Apo0simu. CpaBHEHUE JIEHCTBUTEIBHBIX YHCET.

Koopaunatnas npsmas. M3o00paxeHue ducena TOYKaMU KOOpIWHATHOW MpsiMoil. YUucnoBbie
MIPOMEKYTKH.

HN3mepenusi, npudimxeHus, oumeHkH. Pa3zmepsl O0O0BEKTOB OKpyXarliero wmupa (0T
AJIEMEHTApHbIX YacTUll 10 BceneHHOl), AIUTENBbHOCTh IPOLECCOB B OKPYXKAIOLIEM MHUDE.

Bbinenenue MHOXKUTENS — CTENEHM JAeCATH B 3anMcu uucna. I[IpubnmxEéHHOoe 3HaueHue
BEJIMYMHBI, TOYHOCTH MPpUOIMKeHus. [Ipukuaka 1 orjeHKa pe3yibTaToB BEIUUCICHUI.
AJITEBPA
Auaredpanuyeckue BbIPasKeHM . BbykBennble BBIPaXECHUS (BBIpaXKEHHS c

nepeMeHHbIMM).YucoBoe 3HaueHWe OYKBEHHOro BbIpakeHHs. JlomycTumble 3Ha4YeHHs
nepeMmeHHbIX. [logcTaHoBKa BbIpakeHUII BMecTo mnepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX
BBID@)KEHUII Ha OCHOBE CBOMCTB apudmMernueckux JeiicTBuil. PaBeHCTBO OyKBEHHBIX
BBIpaKEHMM. TOXAECTBO.

CreneHb ¢ HaTypaJIbHBIM ITOKa3arenaeM U €€ cBoiicTBa. OqHOWIEHBI U MHOrOowIeHbl. CTeneHb
MHorousneHa. Clio)keHHEe, BbIUMTAHUE, YMHOXKE€HHE MHOrowIeHOB. DOpMysbl COKPAIIEHHOTO
YMHOXKEHMS: KBaApaT CyYMMBl U KBaapar pasHocTd. PDopmyna pa3HOCTH KBaApaToB.
[IpeoOpa3zoBaHue 11€710r0 BhIpaKE€HUsI B MHOTOWIeH. PaznojkeHne MHOIOWIEHOB Ha MHOXKUTENH.
MHorounens! ¢ onHO# nepeMeHHoi. Kopenb MHOrounena. KBagpaTHblil TpEXUIEH; pa3ioKeHUE
KBaJPAaTHOIO TPEXUJIEHA HA MHOKUTEIIN.

Anrebpanueckast JpoOb. OcHOBHOe CBOMCTBO anredpanueckoil apobu. CroxeHue,
BbIUMTaHUE, YMHOXKEHUE, JelieHue anredpandeckux Jpobeil. CTeneHb C IesbIM MoKa3aTelleM U
€€ CBOMCTBA.

PanmonanpHble BeIpaKe€HUS U UX MpeoOpa3zoBaHus. J[okazaTenbcTBO TOKIECTB.

KBanpartusle kopHu. CBoOWCTBA apHU(PMETHUECKUX KBaJPATHBIX KOPHEW M UX NPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUH 1 BHIUUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ogHOUM nepeMeHHoW. Kopenp ypaBHeHus. CBOMCTBAa UYHCIOBBIX
paBeHCTB. PaBHOCHMIBHOCTH YypaBHeHUU. JIuHeliHoe ypaBHeHWe. KBaaparHoe ypaBHEHUE:
dbopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHEeHUI, CBOASIINXCS
K JMHENHBIM U KBaApaTHbIM. [IpuMepsl pellieHHs] ypaBHEHUN TPETbeW U 4ETBEPTOM CTEIECHEM.



Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUH.

YpaBHEeHME C IBYMS NIEPEMEHHBIMU. JINHEHHOE YpaBHEHHUE C IBYMS IIEPEMEHHBIMH, TPUMEPBI
pELICHU YPAaBHEHU B LICJIBIX YHCTIAX.

Cucrema ypaBHEHMH ¢ JByMs IepeMeHHbIMU. PaBHocuiabHOCTB cucteM. Cucremsl AByX
JUHEHHBIX YPaBHEHUM C JByMs II€PEMEHHBIMM; pELICHUE IIOJCTAHOBKOW U CIIOKECHUEM.
[TprMeps!l peleHns: CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3amad  anreOpanyeckuM crocobom. JlekapToBBI KOOPAMHATHI HA
wiockocTu. [I'paduueckas wuHTEprnperanuss ypaBHEHUs C JByMs IepeMeHHbIMU. ['padux
JUHEWHOTO ypaBHEHHsS C JBYMsS II€PEMEHHBIMHU; VYIJIOBOM  KOI(P(GUIHMEHT MNPSIMOii;
yCIOBHENApaIEIbHOCTU NMPSIMbIX. ['paduky nmpocTedmmnx HelnMHEHHBIX ypaBHEHUIl: nmapaboua,
runep0bosia, OKPYXKHOCThb. ['paduueckas HMHTEpIpeTalusi CHCTEM YpaBHEHHH C JABYyMs
IIEPEMEHHBIMH.

HepaBencrBa. UucnoBble HEpaBeHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUNIbBHOCTh HEpaBeHCTB. JIMHEIHbIE HEpaBEeHCTBA C OJHOW mnepemMeHHoW. KBaapathbie
HepaBeHCTBA. CUCTEMbI HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYHKLNN

OcHOBHbIE TNOHATHA. 3aBUCUMOCTH MexJy BenuuunHamu. Ilonarue ¢ynkiuu. O6nacTb
ompeneNeHuss W MHOXKeCTBO 3HaueHWd ¢(yakmun. CrnocoObl 3amanus QyHkuuu. ['padux
¢byuknuun. CpoiictBa (yHKUMHA, uX oToOpaxkenue Ha rpaduxe. I[Ipumepsr rpadukoB
3aBUCUMOCTEH, OTPAYKAIOLINX PEAIbHBIE ITPOLIECCHI.

YucjaoBble pyHKuH. OYHKINHU, ONUCHIBAIOILUE MPSAMYIO U O0OpaTHYIO IPONOPLHMOHAIBHBIE
3aBHCUMOCTH, WX Tpapuku U cBoiictBa. Jluneilinas QyHkius, e€ rpaduk M CBOWCTBA.
KBagpatuunas ¢ynkuus, e€ rpagpuk u cpoicrBa. CreneHHble (YHKIMM C HaTypaJbHBIMU
nokazarensiMu 2 u 3, ux rpaduku u cBoiictsa. I'paduku GyHKIUN Y :\/;’ y=Vx,y= x|

YucinoBble mnociaenoBaTeJbHOCTH. [loHATHE 4YHMCIIOBOWM IOCIIEOBATEIBLHOCTU. 3aJlaHue
II0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmyIioif N-ro dieHa.

Apudmerndeckas u reomerpudeckast mporpeccuu. @opMyIiel N-ro WwieHa apuPpMeTHIecKoil u
reOMETPUYECKOM mporpeccuii, CyMMbl THEpBbIX N-X wieHOB. M300pakeHue ujieHOB
apu@MeTUYeCcKOil M TIeOMETPUYECKONH MPOrpeccuil TOYKaMU KOOPAMHATHOM IUIOCKOCTH.
JIuHelHbIN U SKCIOHEHIIMANbHBIA pocT. CII0XKHBIE MPOIIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucartesqbHas craTucTuka. [IpeacraBneHye JaHHBIX B BUJE TaOJIUL, UarpaMM, rpaguKoB.
CnyuaiiHas wu3MeHUMBOCTh. CTAaTHCTUYECKHE XapaKTEpUCTHUKU Habopa JaHHBIX: CpeaHee
apudMeTHuecKoe, MelnaHa, HauOoblllee U HaUMeHbllee 3HaueHus, pa3max. lIpeacraBnenue o
BbIOOPOYHOM HCCIIEZIOBAHHH.

Cay4aiinble cOObITHS M BEpPOATHOCTBL. lloHATHE O ciydyallHOM OIBITE M CIy4YailHOM
coObITuH. YacToTa ciy4aifHOro coOBITHS.

Cratuctuyeckuii IMOAXOA K TIOHATHUIO BEPOSTHOCTU. BeposATHOCTH NPOTHUBOMNOJIOKHBIX
coObITuil. He3aBucumbie coObITUS. YMHOKEHUE BEPOSATHOCTEH. JloCTOBEpHBIE U HEBO3MOXKHBIE
coObITHs. PaBHOBO3MOXKHOCTB cOOBITHH. Kiaccnueckoe onpezeneHre BEpOSTHOCTH.

KomOunaTopuka. Pemenre koMOMHATOPHBIX 3a71a4 iepebopom BapuaHToB. KoMOuHaTopHoe
npaBuio yMHOXKeHHs. [lepectanoBku u hpakropuai.

JIOI'MKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEeHHbIe TOHATHUS. MHOXECTBO, 3JEMEHT MHOXKECTBA. 3aJaHHE
MHOKECTB TMEpPEUYHCIEHUEM DJJIEMEHTOB, XapaKTEepUCTUYECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaueHMsI YMCIOBBIX MHOXeCTB. [lycroe MHOXeCTBO M ero obo3HadyeHue. [lonMHOMXKeCTBO.
OO0benuHeHNe U NepeceyeHne MHOXKECTB, Pa3HOCTh MHOKECTB.

Nnmroctpanysi OTHOLIEHU MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Jinepa — BeHHa.

JJieMeHThI JorukM. [loHsATHE O PaBHOCUILHOCTH, CJIEIOBAaHUH, YIOTpeOJIEHNE JTOTHYECKUX
CBSA30KeCaU ..., MO ..., 6 MOM U MOJIbKO 6 MOM clyyae, JIOTUIECKUE CBA3KU U, UIU.



MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hctopust opmupoBaHusi MOHATUS YHUCIA: HaTypalbHbIE YHCIa, APOOU, HEAOCTATOYHOCTH
palMOHANBHBIX YKCEN JJIi TEOMETPUUYECKUX H3MEpPEHUM, uppanuroHaibHbie uyncia. CTapuHHbIE
cucreMbl 3anucu yucen. Ipobu B Bapwione, Erunrte, Pume. OTKpbITHE ACCATHYHBIX JPOOCH.
Crapunnbie cuctembl Mmep. [lecstuunble apodu u merpuyeckas cucrema mep. llosiBienue
OTpUIATENbHBIX Yuced U HyJd. JI. Marnunkuii. JI. Ditnep.

3apoxaeHue anreOpel B Heapax apudmerukn. An-Xopesmu. PoxaeHne OyKBEHHOM
cumBoguku. [1. depma, ®. Buer, P. Jlekapt. HcTopust Boripoca 0 HaxoxaeHu# (Hopmys KopHen
anreOpanyecKnX YpaBHEHHH, HEPa3peIIMMOCTh B pajJuKajaX YpaBHEHHMH CTENEHH, OOJbIICH
yeTeipéX. H. Tapranes, k. Kapmano, H. X. AGens, O. I'anya. U300peTeHne MeToaa KOOpAUHAT,
MO3BOJIIONIECTO TIEPEBOJUTH TEOMETpUYECKHEe OOBEKThI Ha s3Ik anreOpel. P. Jlekapt u II.
®epwma. [IpumMepsbl pa3IMUHBIX CUCTEM KOOPAMHAT HA INIOCKOCTH.

3amavya Jleonapno IMuzanckoro (®PuboHayum) o Kponukax, yucina DubOoHayun. 3amada o
IIaXMaTHOU JTOCKE.

HcToku TeOpun BEpOSATHOCTEN: CTpaxoBoe Aeno, azapTHsle Uurpsl. I1. depma u b. [Tackains. S1.
bepnynmu. A. H. Konmmoropos.

[TNTAHUPYEMBIE IMTPEJJMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA AJITEBPHI B
7—9 KIIACCAX
PAIITMOHAJIbHBIE YN CJIA

BrITTyCKHUK HAydUTCS:

1) moHMMaTh 0COOEHHOCTH JACCATUYHON CUCTEMbI CUMCIICHHUS,

2) BIIaZeTh MOHATHSIMH, CBI3aHHBIMH C JCTUMOCTHIO HATYPAIbHBIX YUCEI;

3) BeIpakaTh 4YKCIa B OKBHUBAJICHTHBIX (opMax, BbIOMpas HauOoyiee IMOAXOJAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHON CUTYaIUH;

4) cpaBHUBATh U YIOPSAAOYHBATH PAIMOHAIBHBIC YHCIIA;

5) BBIMIOJHATH BBIYUCICHHS C PAIMOHAIBHBIMH YHCIIAMH, COYETas YCTHBIC U MHUCHbMCHHBIC
npUEMBI BEIYUCIICHHH, IPUMECHSTh KaJbKYJISITOD;

6) ucroNb30BaTh IOHATHS W YMEHHS, CBS3aHHBIC C IPOMOPIHUOHAILHOCTHIO BEJIMYHH,
NPOICHTAMH B XOJI€ PEIICHUS MaTeMaTHYeCKMX 3a7ad M 3a/la4 W3 CMEXKHBIX IPEIMETOB,
BBITIOJTHATH HECTIOKHBIC TPAKTUICCKHIE PACUETHI.

Boinycknux noayuum 603mMoNCHOCMb HAYHUMbCAL

7) NO3HAKOMUMBCS ¢ NOUYUOHHBIMU CUCMEMAMU CYUCTIEHUS ¢ OCHOBAHUSMU, OMIUYHbIMU
om 10;

8) yenyboumov u pazeums npedcmagienuus 0 HAMypaibHblX YUCIAX U CEOUCMBAX OeaUMOCU,

9) Hayuumbcsi UCNOBL306AMb  NPUEMBL, PAYUOHATUSUPVIOUWUE BbIYUCTCHUs, NpUuobpecmu
NPUBBLIYKY KOHMPOIUPOBAMb BbIYUCIIEHUS, 8blOUPAS NOOX0OAWUL OISl CUMYayuu cnocoo.

JIEMCTBUTEJILHBIE YNCJIA

BrITTyCKHUK HAydUTCS:

1) ucnonp30BaTh HaYaIbHBIC IPEJCTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YHCEIT,

2) BIIajieTh MOHATHEM KBaIPATHOTO KOPHS, IPUMEHSThH €T0 B BHIUHUCIICHHUSIX.

Boinycknux noayuum 603mMOoNCHOCMb HAYHUMbCL:

3) pazeumov npedcmasienue 0 uUCie U YUCLOBLIX — CUCMEMAX — OM HAMYPALbHLIX 00
0eticmeumenbHuIX Yucell, 0 poau 6bIYUCTICHUL 8 4el08e4ecKoll NpaKmuke;

4) pazeumv u  yenybume 3HAHUS O OECAMUYHOU 3aNUCU  OCUCBUMETbHBIX — YUCET
(nepuoduyeckue u Henepuoouseckue 0poou).

N3MEPEHN S, ITPUBJIM)KEHM A, OLIEHKI

BbINyCKHUK HAy4UTCS:

1) ucronp30BaTh B XOJ€ PEIICHHS 3a7ad dJIEMCHTAPHBIC MPEACTABICHUSA, CBS3aHHBIE C
NpUOJIMKEHHBIMU 3HAYCHUSIMH BEJTHYUNH.

BoinyckHux nomyyum 603MONMCHOCb HAYYUMbBCA.!

2) NOHAMb, UYMO HUCNOBble OAHHLIE, KOMOpble UCHONL3VIOMCA OISl XAPAKMePpUCmuKu



00bEKMO8 OKpyHCaowWe20 Mupa, AGIAIOMCA NPEUMYUWECMBEHHO NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOIUNCEHHBIX 3HAUEHUL, COOePAHCAUUXCI 8 UHPOPMAYUOHHBIX UCTIOYHUKAX, MONCHO
Cyoums 0 NOSPeuwHOCmuU NPUOTUIHCEHUL,

3) nowsime, umo nocpewHOCmb pe3yaIbmama GblYUCIEHUL OOJINCHA OblMb COUSMEPUMA C
NOZPEUWHOCNBIO UCXOOHBIX — OAHHBIX.

AJITEBPAMYECKUE BbIPAXKEHUA

BrinmyckHuK Haydures:

1) BAageTh MOHATHUAMH «TOXKAECTBO», «TOXISCTBEHHOE MpeoOpa3oBaHUe», pellaTh 3a/auu,
coaepaiiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ (OpMyIaMu;

2) BBIMOJIHATH MPEOOPA30BaHUs BBIPAKCHUH, COEPIKALIMX CTEIICHU C IEJIBIMH TOKA3aTeIsIMU
U KBaJ[paTHBIC KOPHU;

3) BBIMOJNHATh TOXKICCTBCHHBIC MPEOOPA30BaHUS PAI[MOHATIBHBIX BBIPAKCHHUH Ha OCHOBE
NpaBWI JEHCTBUI HAJl MHOTOWICHAMH H alreOpanyecKuMu Apo0smMu;

4) BBITIOJHATH PA3JI0KECHNE MHOTOYJICHOB HA MHOXHTEIIH.

BuinyckHux noayuum 603mMONCHOCHb HAYUUMbCA:

5) Hayuumbcsi GbINOIHAMbG MHO20UIA208bIE NPE0OPA306AHUS PAYUOHATILHBIX GbIPANCCHUIL,
NPUMeHSI WUPOKULL HAOOp cnocob08 U NPpUémos,

6) npumensmo mooicoecmeennvie npeobpazosanuss OISl PEweHUss 3a0ay U3 pPaziudHblX
pazoenos Kypca (Hanpumep, OJs1 HAXOHCOEHUs Haubo1bUe20/HaUMeHbULE2O 3HAYeHUs.
BbIPAICEHUSL).

YPABHEHUA

BhInycKHUK Hay4UTCS:

1) peurate OCHOBHBIC BH/IbI PALMOHAIBHBIX YPABHEHUI C OJJHOI NIEPEMEHHOI, CHCTEMBI IBYX
YPaBHEHHMI C IBYMsI IEPEMEHHBIMU;

2) MOHMMATh YpPaBHCHHE KaK BAKHCUIIYIO MAaTEMAaTHYeCKyKH MOJECNIb JUIsl OINUCAHUS H
U3yUYeHHsI Pa3HOOOPA3HBIX pEabHBIX CHUTYAIlMH, pellaTh TEKCTOBbIC 3a/la4d alreOpandecKuM
METOIOM;

3) npuMeHsTh TpaguyuecKre MPEACTABICHUS IS UCCICIOBAHUS YPABHEHUH, UCCIICIOBAHUS U
pEIIeHHs CUCTEM YpaBHEHHI C IByMs IEPEMEHHBIMH.

Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCL:

4) oenademv CneyuanbHLIMU NPUEMAMU — PEUeHUuss  YPAGHEHUNl U CUCMeM YVPABHEHUll,
VBEPEHHO NPUMEHAMb annapam YpasHeHuil Ojisi  peuleHus PasHOOOPA3HbIX 3a0ay U3
MAMeMamuKu, CMeHCHbIX NPeOMemos, NPAKMUKU,

5) npumenamo epaghuueckue npedcmasnenus 0L UCCIEO0BAHUSL YPAGHEHUL, CUCMEM
ypasueHutl, cooeparcaujux byKeeHHvle KoIppuyuenmol.

HEPABEHCTBA

BrITTyCKHUK HAydUTCS:

1) moHMMaTh W TPHUMEHSATh TEPMHHOJIOTUIO W CHUMBOJIMKY, CBSI3aHHBICE C OTHOIICHHUEM
HEpaBEHCTBA, CBOKCTBA YMCIIOBBIX HEPABEHCTB;

2) peuiaTth JIMHEHHBIE HEPABCHCTBA C OJTHOW MIEPEMEHHOM M X CHCTEMBI, pelllaTh KBaJApaTHbIC
HEpaBEHCTBA C OMOPOM Ha TpaduuecKre MpeCTaBICHUS;

3) NpuUMeHSTh anmapaT HepaBEHCTBIIS PEIICHHs 3a]1a4 U3 PA3JIMYHBIX Pa3eloB Kypca.

BoinyckHux noayuum 603mMOoNCHOCHb HAYUUMbCAL:

4) paznoobpasHvim npuémam 00Ka3amenibCmed HepPaeeHCme,; Y8EPEeHHO NPUMEHAMb annapam
HepaseHcme 0/l peuleHust PA3HOO0OPAZHbIX MAMeMAMUYecKux 3a0a4 U 3a0ay U3 CMENCHbIX
npeomemos, NpaKmuku,

5) npumensamo epagpuueckue npeocmasieHus Ons UCCICO08AHUS HEPABEHCMS, CUCTEM
Hepagencma, cooeparcauux oyKeeHHvie Ko3ppuyuernmal.

OCHOBHBIE ITOHATHA. UMCJIOBBIE ®YHKIIMHN

BbInycKHUK Hay4UTCS:

1) MOHMMATh U UCIOJIB30BaTh (YHKIIMOHAIBHBIC TIOHATHS M S3bIK (TEPMHUHBI, CHMBOJUYECKUE
0003HaYCHHUS);



2) cTpouTh rpadMKH dIEMEHTAPHBIX (DYHKIMH; MCCIeI0BaTh CBOWCTBA YUCIOBBIX (DYHKIWI
Ha OCHOBE M3y4YCHHS MTOBEJCHHS UX IPaUKOB;

3) nmoHMMaTh QYHKIHUIO KaK BAKHEUIIYIO MAaTEMAaTHYECKYIO MOJICIIb JIJIsl OITMCAHMS ITPOLIECCOB
U SBJICHUW OKPYXAaIOUIEr0 MHpa, NPUMEHATh (QYHKIMOHAIBHBIA SI3BIK JUIS ONUCAHUSA H
MCCIICIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHYUHAMU.

Boinycknux noayuum 603mMONCHOCHb HAYUUMbCAL:

4) npogooums UCCIe008aHUSA, CEA3AHHbIe C U3VYEHUEM CBOUCME (QYHKYuUll, 8 mom yucie ¢
UCNONB308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YYEHHBIX (QYHKYull cmpoums 0Ooiee
ClI0dICHbIE 2paduKu (KYCOUHO-3A0aAHHbLe, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

5) ucnonvsosamv GYHKYUOHAIbHBIE NPEOCMABNICHUS U CEOUCMBA (DYHKYull Oisl peuleHusl
MamemMamuyecKux 3a0ay U3 pasiuidnblx pazoenos Kypcd.

UMCJIOBBIE TTOCJIEJOBATEJIBHOCTHU

BhInycKHUK Hay4nTCS:

1) moOHMMAaTh W HCIHOJb30BATh SI3BIK IOCIIEAOBATEILHOCTEH (TEPMHHBI, CHUMBOJMYCCKHE
0003HaYCHHUS ),

2) pUMEHSTH (OPMYIIbI, CBSI3aHHBIC C ApUPMETUICCKON  TE€OMETPUICCKOMN MPOrPECCUSIMHU, U
anmapar, c¢()OpMUPOBAHHBIM MPU MU3YYCHUU JIPYTUX Pa3lesioB Kypca, K PEHICHHUIO 3a]la4, B TOM
YHCIIe C KOHTEKCTOM U3 PEATbHOM KU3HHU.

Boinycknux noayuum 603mMoNCHOCHb HAYUUMbCL:

3) pewams KOMOUHUPOBAHHbIE 3A0a4U C NPUMeHeHuem Gopmyn N-20 YieHad U  CYMMbl
nepevix N YjleHO8 apumMemudeckol u 2eoMempuyecKoll npocpeccul, NPUMEHsst NPU SMoMm
annapam ypasHeHull U HepaseHcme,

4) nonumame  apu@memuueckylo U 2eOMEmPUYECKYI0  Npocpeccuu KAk — (OYHKyuu
HamypaibHo20 apeyMeHmad, C6:A3bl8amb apu@MemudecKyro npocpeccuro ¢ TUHElHbIM POCMOM,
2e0MEMPUIECKYI0 — C IKCHOHEHYUATIbHBIM  POCHOM.

OIMNCATEJIbHASI CTATUCTUKA
BhITyCKHUK HAy4YHTCS WCIOJIB30BaTh IPOCTEUIINE CHOCOOBI IMPEACTABICHUS W aHAIN3a
CTaTUCTHYECKUX JTAHHBIX.
BoinyckHux nomyuum 603MOMNCHOCMb NPUOOpecmU NEePEOHAUANIbHBIN ONbIM  OP2AHU3AYUU
cOOpa OaHHLIX NPU NPOBEOCHUU ONPOCA 0OWECNBEHHO20 MHEHUS, OCYWEeCMEIsimb UX AHAIU3,
npeocmasisims pe3yibmamovl Onpoca 6 eude madiuysl, OUACPAMMUBL.

CJIYYAMHBIE COBBITHS U BEPOSITHOCTbD

BBIMyCKHUK Hay4YHTCS HaxXOMUTh OTHOCUTENBHYIO YacTOTy W BEPOSATHOCTH CIy4alHOTO
COOBITHS.

Buinyckuux — nonyyum — 803MOJNCHOCMb — Npuobpecmu  onvim — NPOBeOeHUss  CIYHUAUHbIX
9KCNEPUMEHMO8, 8 MOM HUCTE C NOMOWbIO KOMNBIOMEPHO20 MOOENUPOSAHUS, UHMePNpemayuu
Ux pesyibmamos.

KOMBHMUHATOPUKA

BbImycKHHUK HaydyuTCs periaTh KOMOMHATOPHBIC 3a/1a4l HA HAXO0XJACHHUE Ynciaa O0BEKTOB WIIH
KOMOWHAIIUH.

Buinycknux  nonyuum 603MOMCHOCMb HAYYUMbCA HEKOMOPbIM CHEYUATbHbIM — NPUEMAM
peuieHuss KOMOUHAMOPHBIX 3A0ay.

YPOBEHb I'OTOBHOCTH IS TPOJOJIKEHUA U3YUEHUSA MATEMATHUKHU HA

BA30BOM YPOBHE:

— OBJIAJICHUE MATEeMATUYECKUMHU 3HAHUSAMHU U YMEHHUSIMH, HEOOXOJUMBIMU B IOBCEIHEBHOMN
YKU3HU, JJI U3y4YEeHHsI IIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCLUUILIMH Ha 0a30BOM ypOBHE, JUIS
nojy4deHuss oOpa3oBaHus B 00JacTsAX, HE TPeOYIOUMX yrIIyOJeHHON MareMaTuyecKon
MOJITOTOBKY;



— (dopmupoBaHHE TMPEJCTABICHUN O MaTeMAaTUKE KaK YHUBEPCAIHLHOM SI3BIKE HAYKU, CPEIICTBE
MOJICIIMPOBAHUS SBJICHUIA U MPOIIECCOB, 00 MAESIX U METOaX MaTeMaTUKH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, alTOPUTMHYECKON
KYJIBTYPbl, KPUTHYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAUMOM JUIsl  Oymymieu
po¢eCCHOHAIBHON JEATEIHHOCTH, a TAK)KE MOCIICAYIONIEro 00yUeHHUs B BBICIIEH IIKOJIC;

— BOCIIUTAHUE CPEACTBAMHM MATEMATUKHA KYJIbTYpbl JIMYHOCTH, IOHUMaHUA 3HAYUMOCTH
MaTeMaTUKHU U1 HAyYHO-TEXHUYECKOI0 IPOrpecca, OTHOLIECHHUS! K MAaTEMATHUKE KaK K 4acTH
00II1eYeIOBEUEeCKOM KYJIBTYpPhl 4Yepe3 3HAKOMCTBO C HWCTOPHEH pa3BUTHs MaTEMaTHKH,
SBOIIOIHUEH MaTEMAaTUUECKUX UJICH.

CUCTEMA OLEHKU IINTAHNPYEMBIX PE3VJIbTATOB
JJ1s OeHKH NmpeIMeTHBIX Y4eOHbIX JOCTHKEHU 00yYAI0IHUXCH UCIOJIb3YeTCS
BxoaHO0# KOHTPOJIb B BUJIE AUATHOCTUYECKUX aMUHUCTPATUBHBIX CPE30B.
Tekymuii KOHTPOJIb B BUJIE CAMOCTOSATEIBHBIX padoT.
TemaTu4ecKHil KOHTPOJIb B BUJE KOHTPOJBHBIX (IPOBEPOUYHBIX PadOT).
IIpomMe:xxyTouHasi aTTecTalMsl POBOAUTCS B BUJIE UTOTOBOH KOHTPOJBHON PabOTHI 1O
OKOHYaHUH U3Y4YECHHSI OCHOBHOT'O MaTepuara.
OneHka yCTHBIX OTBETOB 00y4alOIIUXCS 10 MaTeMaTHKe
OTBET OLICHUBACTCSI OMMEMKOU «5», €CIIN YICHUK:

® TIOJTHO PACKpBUI COJEp:KaHWE MaTepuaia B 00beMe, MPEeayCMOTPEHHOM MPOrpaMMoill u
y4eOHUKOM,

® U3JIOKWI MaTepHasl TPAMOTHBIM SI3BIKOM B OTPEIEICHHON JTOTUYECKON MOCIEA0BATEIIbHOCTH,
TOYHO I/ICHOJII)3y51 MaTeMaTI/IquKYIO TCpMI/IHOJIOFI/IIO nu CI/IMBOJII/IKy;

® TIPaBHJIBHO BBIOJIHWI PUCYHKH, YEPTEXKHU, TPA(UKH, COMYTCTBYIOIINE OTBETY;

® POWLTIOCTPUPOBA TEOPETUUECKHUE MOJIOKEHUSI KOHKPETHBIMU MPUMEPAMH, TPUMEHWIT UX B
HOBOI CUTYallUU MPU BBIOJHEHUH NMPAKTUYECKOTO 3aJaHus;

® [IPOJICMOHCTPUPOBAI  yYCBOCHHE  pPaHEE  U3YYEHHBIX  COIYTCTBYIOIIUX  BOIPOCOB,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTD UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHI U HABBIKOB,;

e OTBEYAJ CaMOCTOATENIbHO 0€3 HaBOASIIMX BOMPOCOB YYHTENA. BO3MOXHBI OlHA - JBE
HETOYHOCTHU HpI/I OCBCUICHHUU BTOpOCTGHCHHBIX BOHpOCOB WJIN B BBIKJIAJIKaX, KOTOpBIe yquI/IK
JIETKO MCHPABUII 110 3aMEUYAHUI0 YUUTEISI.

OTBeT OIICHUBACTCS OMMeEmKoUl «4»,€CITi OH YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSIM

Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJIMH U3 HEAOCTATKOB:

® B H3JIOXCHHUU JIOHyHIeHI)I HG60J’II>HII/IG HpO6CHBI, HC HCKA3UBIINC MATCMATHUYCCKOC
COJIepKaHUE OTBETA;

e JOMYyUIEHbl OAMH — JBa HEIO0YeTa IIPU OCBEIIEHUH OCHOBHOTO COJEp’KaHHUS OTBETA,
WCIIPaBJIEHHBIE 110 3aMEYaHUI0 YUUTES;

e JOMyIIeHbI OmMOKa Uiu 0oJiee ABYX HEIOYETOB IIPH OCBEIICHUU BTOPOCTEIIEHHBIX BOIIPOCOB
MWJIN B BBIKJIaJAKax, JICT'KO I/ICHpaBJ'IeHHLIe 110 3aMCYaHU IO y‘II/ITeJ'IfL

Ommemka «3» CTaBUTCS B CIAEAYIOIIUX CIyYasx:

® HEIMOJHO WM HEIMOCJIEI0BATEeNIbHO PACKPHITO COJEpKaHME Marepualia, HO MOKa3aHo oOiee
IIOHUMAHUEC BOHpOCﬂ u HpOIleMOHCTpI/IpOBaHI)I YMGHI/ISI, JOOCTATOYHBIC JIA I[&J'IBHCI\/'IIHCFO
YCBOEHUS TPOrPaMMHOI0 MaTepuaa;

® HNMCINUCH Sany,JIHeHI/ISI NI }IOHyHICHI)I OHII/I6KI/I B Ol'[pe)IeJ'IeHI/II/I HOHHTHﬁ, HNCITOJIB30BAHUN
MaTeMaTUYeCKOW TEPMUHOJIOTUH, YEPTEkKaX, BBIKIIAJKAX, UCIIPABIECHHBIE MOCIIE HECKOJIBKUX
HaAaBOOAIIIUX BOl'IpOCOB y‘II/ITeJ'IH;

® VUEHHMK HE CHOpaBWICS C NPUMEHEHUEM TEOPUM B HOBOM CHUTyallMM IPH BBINOJIHEHUN
MPAKTUYECKOTO 3aJaHus, HO BBHIMOTHHUI 3aJaHusi OO0S3aTEIILHOTO YPOBHS CIIOXHOCTH II0
JTaHHOM TEME.

Ommemka «2» CTaBUTCS B CIAEAYIOIIUX CIyYasx:
® HE PacKpBITO OCHOBHOE COJIEp)KaHME YIeOHOT0 MaTepuraa,;
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e 00HapyXCHO HE3HAHHE WM HETIOHMMAHUE YICHHUKOM OOJbIIeH WU HauOosee BAXKHON YacTH
y4eOHOTr0 MaTepuana;

® JIONYIIEHBl OIIMOKA B ONPEICICHUM TOHATHUW, TMPU HCIOIB30BAHUA MaTEMAaTUYECKOM
TEPMHHOJIOTHH, B PHUCYHKaX, dYepTekax WIM rpaduKkax, B BBIKJIAIKAX, KOTOpbIE HE
UCTIPABJICHBI MTOCJIC HECKOJIBKUX HABOMSIIMX BOITPOCOB YUUTEIIS.

OuyeHnKa nUCbMEHHBIX KOHMPOJIbHBIX PAOOM 00y4aouuUxcsa no 2eomempuu
Ommemrka «5»CTaBUTCS, €CIIN:
e pabOTaBBITOTHEHAIOJIHOCTHIO;
® B JIOTUYECKHX PACCYXKICHHUSAX U OOOCHOBAaHUU PEIICHUS HET MPOOEJIOB 1 OIMHO0K;
e B pEHICHUH HET MaTeMaTHYECKHUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE
SIBJISTFOIIASICSL CIICICTBUEM HE3HAHMS WJIM HETIOHUMAaHMs Y4EOHOT0 MaTepuaa).
Ommemrxa«4»CTaBUTCs, €CIIHU:
e paboTa BBINMOJHEHA IMOJHOCThIO, HO OOOCHOBAaHMS IIArOB PEIIECHUS HEIOCTATOYHBI (ECIr
yMeHHe 000CHOBBIBATh PACCYXKIEHHUS HE SBIISLIOCH CIEIUATBHBIM O0BEKTOM IIPOBEPKH ),
e JIOMYyIEHA OJHA OIIMOKAa WM JBA-TPH HEAOYEeTa B BBIKJIAJKAaX, PUCYHKAX, YepTekax HIU
rpadukax (€cim 3TH BHIBI pa0OTHI HE SBIISIUCH CIICIUAIbLHBIM 00BEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIM:
JIOTIYIIIEHbI O0siee OAHOM OIMOKHU WK 0oJiee ABYX-TPeX HEeI0UETOB B BHIKIAJIKAX, YEPTEKAX WU
rpadukax, HO yJaluiics BiIajeeT 00sI3aTeIbHBIMI YMEHUSMU TI0 TIPOBEPSIEMON TEME.
Ommemka «2» CTaBUTCS, €CIIH:
JOMYIICHBI ~ CYIIECTBEHHBIC  OMIMOKHM, TIOKAa3aBIIME, YTO  ydYallWidcs HE  BJaJeeT
00s3aTeNbHBIMH YMEHHSIMHU 110 JAHHOH TeMe B MOJIHOM Mepe.

THUIIbI YPOKOB:
YPOKH «OTKPBITHS» HOBOT'O3HAHNS,
ypOoKupedIeKcHu;
YPOKHOOIIEMETOJOTOTHYECKOMHAIIPABICHHOCTH;

YPOKHMPA3BUBAKOLIETOKOHTPOJIA.
BHUAbI KOHTPOJIA

TectupoBanue

CamocrosrenbHas pabora
KonTponbhas padota

[TpoexTHas pabora
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OpOHTAIBHBIN OIIPOC

MaremaTuyecKui JUKTaHT
[TpakTryeckas pabora

TBopueckue 3ananus

NuauBuayanbHas paboTa 1o KapToukam



