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IHosicuuTeNLHAA 3aNIUCKA

Pa6ouas nmporpamma mo anredpe ams 9 kjacca cocTaBieHa Ha OCHOBE
CJIEIYIOIIMX HOPMATHBHBIX JOKYMEHTOB: DeiepaabHOro rocy1apCTBEHHOIO
00pa30BaTENbHOTO CTaHAAPTAa OCHOBHOTO OOIIEro 00Opa3oBaHus, yTBEPKIECHHOTO
npukazom MunoOpHayku Poccun «O0 yTBep)aeHNH deaeparbHOTO
roCy/1apCTBEHHOT0 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHUs»
ot 17 nexabps 2010 roga Ne 1897; mpumepHOit OCHOBHOM 00pa30BaTeIbHOM
POrpaMMbl OCHOBHOT'O 00111er0 00pa3oBanus, 0100peHHol DenepalibHbIM yueOHO-
METOJIMYECKUM OO0BEIMHEHHEM 110 00IeMy 00pa30BaHUIO , TPOTOKOJ 3aceIaHUs
ot 8 anpenst 2015 r. Ne 1/15; npumepHOi#l mporpaMMbl IO MaTEMAaTHKE.95-9 KIIACChI
:MPOEKT.-3-¢ u3.,nepepad.-M.:Ilpoceemenne,2011. (CtanmapTel BTOPOro

MTOKOJICHUSA ).

[maBHBIM KOMIIOHEHTOM YY€OHO-METOJAMYECKOTO KOMIUIEKCA SBIISCTCS
y4eOHUK Anrebpa. 9 knmacc :yuel.mis obmieoOpazoBar.opranuzammit/ [
B.Jopodeee u ap./ — 7-e wm3a.,mepepad. -M.: IlpocBemenue, 2019 r.,

peKOoMeHA0BaHHbIM MuHHCcTEpCTBOM npocBenienns Poccurickoit denepanum.

eab u3ydyeHUs MaTeMaTUKU B OCHOBHOM IIKOJIE :

e  OBJIAJleHMEe CHCTEMOM MAaTEeMAaTHYECKUX 3HAHUW MU YMEHHU, HEOOXOIUMBIX IS
IIPUMEHEHUS B MPAKTUYECKOU JESATEIbHOCTH, U3yUYEHUSI CMEKHBIX JTHUCIUIUINH,
MPOIOJIKEHUS 00pa30BaHUS;

®  HHTE/UVIEKTyaJlbHOe  pa3BuTHe, (OPMHUPOBAHME  KAuyeCTB  JIMYHOCTH,
HEO0OXOJAMMBIX YEJIOBEKY ISl TTOJIHOLEHHOM KM3HU B COBPEMEHHOM OOILECTBE:
SCHOCTh U TOYHOCTb MBICIHM, KPUTUUYHOCTh MBIILICHUS, UHTYULUS, JJOTUYECKOE
MBIIUICHHUE, AJIEMEHTbl aJITOPUTMHUYECKON KYyJIbTYpbl, HPOCTPAHCTBEHHBIX
MPEACTABICHUM, CTOCOOHOCTH K MPEOJIOJICHUIO TPYIHOCTEM;

e (¢opMupoBaHWe MpeACTABJeHUWH 00 HIEIX M METOoAaX MAaTeMAaTHKH Kak
YHUBEPCAIBHOTO SI3bIKA HAYKH M TEXHUKH, CPEJICTBA MOJECIMPOBAHUS SIBICHUHN U
IIPOLIECCOB;

e  BOCHUTAHHE KYJbTYpPbl JMYHOCTH, OTHOLUEHUS K MaTeMaTHKE KakK K 4acTu
00111eYeIOBEYECKON KYJIbTYphbl, MOHMMaHHE 3HAYMMOCTH MATEMAaTHKU IS
Hay4YHO TEXHUYECKOTO Mporpecca

3agauu:

— Pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBILIUICHHUS; KYJIbTYPhl PeUr, CHOCOOHOCTH

K YMCTBEHHOMY KCIIEPUMEHTY:;
- (OpPMHPOBAHHE Y YYAINIUXCS WHTEIUICKTYyaJIbHOW YECTHOCTH W OOBEKTHBHOCTH,
CIIOCOOHOCTH K TIPEOAOJCHHIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITCKAIOIIUX U3
OOBIZICHHOTO OIBITA;

-BOCITUTAHUE KAueCTB JIMIYHOCTH, OOCCIICUYMBAIOIINX COIHMAIHHYI0 MOOWMIBHOCTD,

CIIOCOOHOCThH IMPUHUMATb CAMOCTOATCIIbHBIC PCIHICHH,



-opMHpOBaHUE KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS afanTalliid B COBPEMEHHOM
nH(GOPMaLIMOHHOM OOLIECTBE;

- pa3BUTHE WHTEpeca K MAaTeMAaTHYeCKOMY TBOPYECTBY W MAaTEMAaTHYECKHX
CIIOCOOHOCTEI;

-popMupoBaHUE TIPEACTABICHHA O MATEMAaTHKE KaK 4YacTH OOIIEYeIOBEUECKON
KyJbTYPBI, O 3HAYMMOCTH MaTEMaTUKH B Pa3BUTHH IMBUIM3AIMA M COBPEMEHHOTO
00IIeCTBa;

-pa3BUTHE TPEJCTABICHUN O MaTeMaTUKE Kak (opMe OmHMCaHus ¥ METOJE MO3HAHUS
JNCHCTBUTEILHOCTH ,CO3/IJaHUE YCIOBUH JIUI IPHOOPETCHHS ITEPBOHAYAIBHOTO OIBITa
MaTeMaTHUYeCKOTO MOJCITUPOBAHUS;

-opMHupOBaHUE OOITUX CIIOCOOOB MHTEIUICKTYAIBHOM JEATEIBHOCTH, XapaKTEePHBIX
JUIS. MATEMaTHKWA W SBIISIONIUXCS OCHOBOM IMO3HABATEIIBHOM KYJIBTYPBI, 3HAUMMOM
JUTS pa3JIMYHBIX C(hep YeTOBEUECKOM ACITEIBHOCTH;

-OBJIQJICHC MAaTEeMaTHUYEeCKUMU 3HAHUSAMH W YMEHUSIMH, HEOOXOJMMBIMHU JIJIs
MPOJIOJDKCHUST  O0pa30BaHUs, W3YYCHUS CMEKHBIX JHUCIUIUIAH, TPUMEHEHUS B
MOBCEIHEBHOM JKU3HMU;

-co3ganue (PyHmameHTa JUII  MaTeMaTHYeCKOro  pa3BUTHS, (OPMHUPOBAHUS

MCXAaHHU3MOB MBIIJICHUA, XaPAKTCPHBIX IJIA MaTEeMaTHUUYECKOM ACATCIIBHOCTH.

OO0was xapakTepucTUKA y4e0HOI0 npeamera
CopepxkaHrne KypcoB MaTeMaTHKH 5—6 KiaccoB, anreOpbl W reomeTpun 7-9

KJIaCCOB OOBEAMHEHO KaK B HCTOPUYECKH CIOKUBIIUECS JHUHUM (YUCIOBas,
anredpanyeckasi, reoMeTpuyeckas, GyHKIMOHANbHAS U Jp.), TAK U B OTHOCUTEIBHO
HOBBIE (CTOXacTUYECKas JIMHUS, «peajibHas MaTeMaTuka»). OTAeNbHO NPeICTaBIEHBI

JIMHHUA CIOKCTHBIX 3a1a4, HCTOPHUUYCCKAA JIMHUA.

dnemenmul meopuu MHOMCECME U MAMEMAMUYECKOU J102UKU
Cornacao @I'OC ocHOBHOTO 00111eT0 00pa30BaHus B KypC MaTeMaTHKU BBEJICH

paznen «Jloruka», KOTOpBIA HE MPENoiaraeT JONOJHUTENbHBIX YaCOB HAa U3YYEHHUH
M BCTpauBaeTCs B pa3IMYHbICE TEMbl KYpCOB MaTeMaTUKH W HWH(POPMATHKUA H
MPEABAPAETCS 03HAKOMJICHUEM C 3JIEMEHTAMU TEOPUH MHOKECTB.

MHo:xecTBA M OTHOIIEHU S MEKIAY HUMH



MHOXECTBO, Xapakmepucmuueckoe C80UCMBO  MHONCECMBd, DIEMEHT
MHOXXECTBA, nycmoe, KoOHeuHOe, OeckoHeuHoe MHodcecmso. I1oIMHOXKECTBO.
OTHOLIEHHWE NPUHANICKHOCTH, BKIIOUEHHS, PABEHCTBA. JIEMEHTHl MHOXKECTBA,
CIOoCcOOBl  3aJIaHUsI  MHOXKECTB, PACNO3HABAHUE HNOOMHONCECME U  INEMEHMO8
NOOMHOIHCECME C UCNONIL308ANHUEM KPY208 Juiepa.

Onepanum HAI MHOKECTBAMU

[lepeceueHne U 00beAMHEHUE MHOXKECTB. Paznocms MHOJCECm8, 00OnoIHeHue
MHoMcecmea, Mumepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOUWbIO KPY208
Dinepa.

DJIeMEeHThI JIOTUKH

Onpenenenue. YTBepKIeHUSI. AKCHOMBI U TeOpeMbl. JlOKa3aTenbCTBO.
JlokazatenbCcTBO OT MpOTUBHOrO. Teopema, oOpatHas naHHou. Ilpumep u
KOHTPIPUMED.

Bricka3biBaHusA

NCTMHHOCTE W JIOKHOCTH  BBICKa3biBaHUA.  CroowcHvlie U npocmole
gvickazviganus. Onepayuu HAO BbICKA3LIBAHUAMU C UCHOTb30BAHUEM N02UYECKUX

CBA30K. U, Uiu, He. Yenosuwie svickazvieanus (uMn]ZuKCZL!MM).

YpoBeHb n3ydeHusi yaeoOHOTO MaTteprasia — 0a30BbIH.

[Ipenmer «Anredpa » OTHOCHUTCSI K 00Opa3oBaTesibHOM obactu «MaremaTuka u
uHpopmaTuka» . YYeOHBIM TUTAHOM IIKOJIBI HAa HW3y4YeHHEe aireOpbl B 9 Kiacce
npeaycmoTpeHo 102 yaca 3 00s3aTenbHOM yacTu ydyeOHoro raHa (mo 3 yaca B
HEJIEJTIO)

Ilnanupyemble pe3yJibTAThI OCBOCHHUS MpeaMeTa
1. JIuuHOCTHBIE Pe3yJIbTATHI OCBOEHUS IPOTrPAMMBI :

1) BOCHHWTaHWE POCCHWCKON TPaKIAHCKOH WICHTUYHOCTU: MATPUOTU3MA,
yBakeHUsT K OTedecTBy, MPOINIOE M HACTOAIIEe MHOTOHAIIMOHAJIBHOTO Hapoja
Poccun; oco3nanme cBOEH 3THUYECKOW NMPUHAIJIEKHOCTH, 3HAHUE WCTOPHUH, A3BIKA,
KYJbTYphl CBOEr0 Hapoja, CBOEro Kpas, OCHOB KYJbTYPHOTO HAcJeIus HapOIOB
Poccun u dYenoBedecTBa, YCBOGHHE TYMAHUCTUYECKUX, JEMOKPATHUYECKUX W
TPAIUIIUOHHBIX  IIEHHOCTE  MHOTOHAIMOHAJIBLHOIO  POCCHUHCKOTO  OOIIECTRBa;
BOCIMTaHUE YYBCTBAa OTBETCTBEHHOCTH U Ji0jTa nepen PoauHoi;

2) hopMUPOBaHHWE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U
CITIOCOOHOCTH OOYYaIIIMXCS K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYEHHMIO W TIO3HAHHMIO, OCO3HAHHOMY BBIOOPY M TMOCTPOEHUIO

nanbHeIel MHAMBUIAYaTbHON TPAeKTOPUM 00pa3oBaHUsl Ha 0a3e OPUEHTHUPOBKU B
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mupe mnpodeccuii m MpPo(eCcCHOHATBHBIX MNPEANOYTCHHA, C Y4ETOM YCTOWMYMBBIX
MO3HABATEIIbHBIX MHTEPECOB, a TakK)K€ Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIICHUS K TPYIY, Pa3BUTHS OIBITA yUYACTHUS B COLMATBHO 3HAYMMOM TPY/IE;

3) dopMmupoBaHHE  IIEIOCTHOTO  MHPOBO33PCHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHTHA HAyKM W  OOIICCTBEHHOW TPaKTHUKH,
YUUTBHIBAIOIIETO COLMATbHOE, KYJIBTYPHOE, S3BIKOBOE, IIyXOBHOE MHOI000pasue
COBPEMEHHOTO MHPA;

4) hbopMUpOBAaHHE OCO3HAHHOTO, YBAKHUTECIHLHOTO H JOOPOXKEIATeIHLHOTO
OTHONICHUS K JIPYTOMY YEJOBEKYy, €r0 MHEHHI0, MHPOBO33PEHHI0, TOTOBHOCTU M
CIIOCOOHOCTH BECTH JHAJOT C JAPYTMMH JIIOABMH M JOCTUTaTh B HEM
B3aMMOIIOHUMAHUS;

5) ocBOCHHME COLMATBHBIX HOpPM, TIPaBWJI TOBEACHUA, poyied u  (dopm
COILIMAJIbHOW JKM3HM B TPYMIaxX M COOOIIECTBAX, BKIOYAs B3POCIBIC M COLMATIHHBIC
COO0O0IIIEeCTBA;

6) pa3BUTHE MOPATBLHOTO CO3HAHUS M KOMIIETCHTHOCTH B PEIICHUHA MOPAIBbHBIX
po0JIeM Ha OCHOBE JIMYHOCTHOI'O BbIOOpa, POPMUPOBAHKE HPABCTBEHHBIX YYBCTB U
HPaBCTBEHHOI'O TIIOBEJICHUSA, OCO3HAHHOTO W OTBETCTBEHHOI'O OTHOIICHHUS K
COOCTBEHHBIM IMOCTYIIKAM;

7) popMHupoBaHHE KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOINCHHUH U
COTPYJIHMYECTBE CO CBEPCTHHKAMH, JCTbMHU CTapliero M MIIQJIIEro BO3pPaCTa,
B3pOCIBIMH B TpoIlecce 00pa3oBaTelbHOM, OOIIECTBEHHO TMOJE3HOH, y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U JPYTUX BUJIOB JEATEILHOCTH;

8) dbopmupoBaHUE IICHHOCTH 370POBOTO U 0E30MACHOI0 00pa3a KHU3HH.

2. MeranpeamMeTHble Pe3yJibTaThl 0CBOCHUS NMPOTPAMMBbI:
PeryasituBubie YY/{

1) yMeHue caMOCTOSTEILHO ONPENENSITh IEJIM CBOEro OOYYCHHS, CTABUTH W
(dbopmynupoBarth sl ce0s HOBbIE 337aud B yu€0e M MO3HABaTENbHOU AESATEIbHOCTH,
pa3BUBaTh MOTUBBI M HUHTEPECHI CBOEH MTO3HABATEILHON AEATEIBHOCTH;

2) yMEHHE CaMOCTOSITEIIbHO IUIAHUPOBATH MYTH JOCTIDKEHHS IIeNiel, B TOM
YHUCJie aJbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh HambOojee 3((HEKTUBHBIE CIOCOOBI
penieHus: y4eOHbIX U TO3HABATEIbHBIX 3a/1a4;

3) yMeHHE COOTHOCUTH CBOW JICHCTBHSI C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYILECTBJIAITh KOHTPOJIb CBOEU EATEIIBHOCTU B MPOLIECCE TOCTUKEHUS PE3ysIbTaTa,
OnpeaensaTh CIOCOObl JIEUCTBUM B paMKax MpPEIOKEHHbIX YCIOBUN U TpeOOBaHUI,
KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUM C U3MEHSIOILIEHCS CUTYallUEN;

4) yMmeHuE OIICHMBaTh MPaBUJIBLHOCTh BBIMOJHEHUS YYeOHOM 3ajgaud,
CcOOCTBEHHbIE BO3MOYKHOCTH €€ pelIeHUS;

5) BajeHre OCHOBaMHU CAaMOKOHTPOJIS, CAaMOOIICHKH, TPUHATHS PCIICHUNA |
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M MTO3HABATENHHOM NEATEIbHOCTH;

ITo3naBaTtesnbHbIE YY ]|

6) ymMeHHE oOmpeAensaTh MOHATHS, CO3JaBaTh OOOOIICHUS, YCTAaHABJIMBATH
aHaJOruH, KIACCU(PUIIUPOBATh, CAMOCTOSATEIbLHO BHIOMPATh OCHOBAHUS U KPUTEPUU
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JIIA KJIaCCI/I(i)I/IKaHI/II/I, YCTaHaBJIIMBATb IPHYHMHHO-CICACTBCHHLIC CBA3HU, CTPOUTDH
JJOTMYCCKOC PACCYKIACHUC, YMO3AKIIOUYCHHC (I/IH,Z[YKTI/IBHOG, ACAYKTUBHOC M IIO
aHaJIOFI/II/I) n ACJIaTb BBIBOJBI,

7) YMCHHUC CO34aBdThb, IPUMCHATL U Hp606p8,30BI)IBaTI> 3HaKl N CHMBOJIBI,

MOJIEJIH U CXEMBI JIJIsl peLIeHUs Y4eOHBIX U IIO3HABATENbHBIX 33/1a4;

8) cMbIciIOBOC uTeHHE (YMEHHE HAXOIHUTh B TEKCTE TPeOyeMyI MH(OPMAIIHIO
(B COOTBETCTBHUHM C LIEJSIMU CBOEH JEATEIbHOCTH); OPUEHTUPOBATHCS B COACPKAHUU
TEKCTa, T[OHMMATh IEJOCTHBIM CMBICI  TEKCTa, CTPYKTypHpPOBaTb  TEKCT;
YCTaHaBIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHHI, MPOIECCOB;
PE3IOMUPOBATh TNIABHYIO HJCI0 TEKCTa; MPeoOpa30BbIBATh TEKCT, «IIEPEBOAS» €0 B
IPYTYI0  MOJAIBHOCTh,  MHTEPHPETUPOBATH  TEKCT  (XYJOKECTBEHHBIM U
HEXYJ0XKECTBEHHBIN ); KpUTUUECKU OLICHUBATH COJIEP)KaHNEe U (OpPMY TEKCTa);

KommyHnukaTtuBubie YV ]|

0) ymMeHHE OpraHuW30BBIBATH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO
JEeSATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pPabOTaTh MHIWBHUAYAIbHO U B TPYIIIE:
HaxoJIUTh OOIlee pEelIeHHe M pa3pemaTh KOH(MIUMKTBI HA OCHOBE COIIACOBAHUS
MO3ULIUNA U y4€Ta UHTEPECOB; (HOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBAaTh CBOE
MHEHUE;

10) ymMeHue OCO3HAHHO HCIOJB30BATh PEUYEBBIC CPEICTBA B COOTBETCTBHH C
3a/layell KOMMYHHMKAlUU Ui BBIPAKEHUS CBOMX YYBCTB, MBICJIEH M MOTPEOHOCTEN;
IJIAHUPOBAHMS U PETYJISIUU CBOEU IESITEIbHOCTHU; BIIAJICHUE YCTHOM UM MHUCbMEHHOM
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) popmupoBaHHe U Pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIOJB30BAHHS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoTul (nanee MKT— komneTeHIumn);

3. IIpeameTHbIe pe3yJabTAThl OCBOCHUS IPOTrPAMMBI:

1) dbopmupoBanue MpeacTaBICHUN 0 MaTeMaTHKe Kak O METO/1e TIO3HAHMSI JEHCTBUTENIbHOCTH,
MIO3BOJISIFOIIEM OMMCHIBATh U U3y4YaTh peabHbIE POLECCH U SIBICHUS:

OCO3HaHHUE POJIM MaTeMaTHKHU B pa3BuTHH Poccuu u mupa;

BO3MO>XHOCTb IPUBECTU IPUMEPHI U3 OTEUECTBEHHOW U BCEMUPHON UCTOPUN MAaTEMaTHUECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MaTeMaTUYECKIUM TEKCTOM (aHaJIU3UPOBATh, U3BIIEKAThH
He00X0IMMYI0 HH(OPMAIIUIO), TOYHO U TPAMOTHO BbIpa)kaTh CBOU MBICIHU C IPUMEHEHHEM
MaTeMaTH4eCKON TEPMUHOJIOTUN U CUMBOJIUKHU, TPOBOJIUTH KJIacCU(PHUKAIIUH, TOTHYECKHE
000CHOBaHUS, 10KA3aTEIHCTBA MATEMATUYECKUX YTBEPKIACHHIA:

OTIEpUPOBAHUE TTOHATUSIMU: MHOKECTBO, 3JIEMEHT MHO>KECTBA, TIOJJMHOKECTBO, IPUHAIICKHOCTH,
HaXO0XJICHHE NIepecedeHtsl, 00beJMHEHHSI TOAMHOKECTBA B MPOCTEHIINX CUTYaIUSAX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB Ha BCE apu(MeTHUUECKUEe AeHCTBUS,

MIPUMEHEHHE crIoco0a MoKMCKa pelieH s 3a/1a4i, B KOTOPOM PacCyKJIeHHe CTPOUTCS OT YCIOBUS K

TpeOOBAHUIO WU OT TPEOOBAHUS K YCIIOBHUIO;



COCTaBJICHHE TUIaHA PEIICHUS 3a]]a4H, BBIJICIICHNE ATANOB €€ PEIICHUS, MHTEPIPETALUS
BBIYMCIIUTENIBHBIX PE3YJIbTATOB B 3a/1a4€, UCCIIEIOBAHUE MTOJTYYEHHOTO PENICHHUS 3a/1a4u;
HaXOXJEHUE MPOIIEHTA OT YKCIIa, YUCIIa M0 MPOLIEHTY OT HEr0, HAaX0KICHUS MPOILIEHTHOTO
OTHOIIEHUS JIBYX YUCEJ, HAXOKICHUS MTPOIIEHTHOIO CHUKEHUS WJIM MPOLIEHTHOTO MOBBIIICHUS
BCJIMYMHDI;

pelIeHHE JIOTUYECKUX 3a]1aY;

3) pa3BUTHE MPEICTABICHUN O YUCIIE U YUCIOBBIX CHCTEMAaxX OT HATYPAIbHBIX J0 JECHCTBUTEIbHBIX
YHCeJl; OBJIaJICHUE HABbIKAMU YCTHBIX, MUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BHIYMCIICHUMN:
OTIEpUPOBAHUE TTOHATUSIMHU: HATYPAIBHOE YHCIIO, IEJI0€ YHCIIO, OOBIKHOBEHHAsI Ip00b, eCATHYHAS
Ipo0b, CMENIAaHHOE YUCII0, PAIMOHAIBHOE YHCIIO, HPPAIIMOHATBLHOE YHCIIO;

HCIIOJIb30BaHUE CBOKMCTBA YMCEN M 3aKOHOB apU(METUUECKHUX ONEPAIMil C YUCTIaMU TTPU
BBINIOJTHCHUHN BBIYMCIICHHI;

KCIOJIb30BaHKUE MTPU3HAKOB JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U PEILICHUN
3aja4;

BBIIIOJIHEHUE OKPYTJICHUS YUCEI B COOTBETCTBUHU C IIPABUIIAMU;

CpaBHEHUE YHUCEI;

OIIEHUBAHUE 3HAYEHUSI KBAJIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YHUCIIA;

4) oBNaJIcHUE CUMBOJIBHBIM SI3bIKOM aJIreOpbl, TPHEMaMH BBITIOJHEHUSI TOXKIECTBEHHBIX
peoOpa3oBaHUll BEIpAKEHUI, pellieHNs] ypaBHEHUH, CUCTEM ypaBHEHUl, HEPABEHCTB U CUCTEM
HEPABEHCTB; YMEHUS MOJICIMPOBATh PEAIbHBIE CUTYAIH Ha S3bIKE alNreOphl, UCCIE0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOIh30BAaHUEM allllapaTa aare0pbl, UHTEPIPETUPOBATH OTyUYEHHBIN
pe3ynbTar:

BBITIOJITHCHUE HECIIOKHBIX TTPEOOpPa30BaHUM JJISl BEIYMCICHUS 3HAYCHHUI YHMCIOBBIX BRIPAKCHHIM,
coJiepKallluX CTENEHU C HaTypaJbHBIM NIOKA3aTesIeM, CTENIEHHU C LENbIM OTPUILATEIbHBIM
MoKa3aTesem;

BBITIOJTHEHHE HECTIOKHBIX MpeoOpa3zoBaHMil LIETbIX, IPOOHO PAIIMOHANBHBIX BHIPAKEHUN U
BBIPQKEHUH ¢ KBaJIPATHBIMU KOPHSIMH; PACKPBIBATh CKOOKH, MPUBOAUTD MOI0OHBIE CllaraeMeble,
MCIOJIb30BaTh (DOPMYIIBI COKPAIIIEHHOTO YMHOKEHHUS;

pelieHne JIMHEMHBIX U KBaJIpaTHBIX YPABHEHUI U HEPABEHCTB, YPAaBHEHUI U HEPABEHCTB,
CBOJSAIIUXCS K THHEHHBIM WM KBaAPATHBIM, CHCTEM YpaBHEHUH U HEPABEHCTB, H300pakeHne
pelIeHnii HEPaBEHCTB U UX CHCTEM Ha YMCIOBOM MPSIMON;

5) oBnajzieHue cucTeMoi (PyHKIIMOHABHBIX OHITUN, Pa3BUTHE YMEHHS HCIIOIb30BaTh
(byHKIIMOHATBHO-TpaduuecKre MPEICTABICHUS IS PEIICHUS Pa3IMYHBIX MATEMAaTHYECKUX 3a/1a4,
JUTSl OTIMCAHMS M aHAJIW3a PeabHbIX 3aBUCUMOCTEH:

onpeereHUE TOJI0KEHUSI TOUKH 10 €€ KOOpIMHATaM, KOOPIMHATHI TOUKH T10 €€ MOJIOKEHUIO Ha
TJIOCKOCTH;

HaXOXJIeHUe 1o rpaduKy 3HaUYeHUHN QyHKIMH, 00JaCTU OTMpeeeHUs, MHOKECTBA 3HAUCHU,
Hynel QyHKIUHU, IPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB BO3PACTaHUS U YOBIBAHMS,
HauOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS (PYHKIIHH;

NoCTpoeHHe rpaduKa JUHEHHON U KBaJpaTHUHON (PYHKINH;

orepupoBaHue Ha 0230BOM YPOBHE MOHITHUSIMH: MTOCIIE0BATEILHOCTD, apu()MeTHUECKas

nporpeccusd, rcoMETpUICCKasa MporpeCCusi,



HCIIOJIb30BaHUE CBOWCTB JIMHEWHON M KBaIpaTUYHOW (PYHKIMH U MX rpadMKOB MPHU PEIICHUH 3a71a4
U3 IpYTUX y4eOHBIX MPEIMETOB;

8) oBnazieHne MPOCTEHIINMHU CIIOCOOaMHU MPEACTABICHUS U aHaIN3a CTATUCTUYECKUX JaHHBIX;
(dbopMUpOBaHUE MTPEICTABICHHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MUPE U O
Pa3IMYHbIX CI0CO0aX UX U3YYEHHUS, O MPOCTEHIINX BEPOSATHOCTHBIX MOJIETISIX; pa3BUTHE YMEHUN
U3BJIEKaTh HH(OPMALIKIO, TPEJICTABICHHYIO B TabIUIaX, HA AUarpaMMax, rpadukax, onuchBaTh U
aHAJIM3UPOBATh MACCHUBBI YHCIOBBIX JAHHBIX C MOMOIIBIO MOAXOIAIINX CTATUCTUYECKUX
XapaKTePUCTHK, UCIIOIb30BaTh IOHUMAaHKIE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIMX SBJICHUM MPU
MPUHATUU PEIICHUIA:

(bopMUpOBaHHE MTPEJICTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIYy4aitHOTO
COOBITHS;

pelIeHre IpoCTeHnX KOMOMHATOPHBIX 3a7a4;

oIpe/ieNieHUEe OCHOBHBIX CTATUCTUYECKHUX XapaKTEPUCTUK YMCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIYUCIICHNE BEPOSATHOCTU COOBITHSI B MPOCTEUIINX CITydasix;

HaJIM4YUe MPECTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA, O POIU
3aKOHa OOJIBIINX YKCEN B MACCOBBIX SIBJICHHSIX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKH, TOyYEHHBIE B ITPOLIECCE
pelIeHUs TPUKIATHON 3a/1a4M, U3yUCHHS PEAIbHOTO SIBJICHHS;

9) pa3BuTHE YMEHUI MPUMEHATh N3YUYECHHBIC TOHITHS, PE3YIbTaThl, METOBI JJIsl pELICHUS 3a/1a4
MIPAKTUYECKOT0 XapaKkTepa U 3a/1a4 U3 CMEKHBIX JUCHUIUINH C UCTIOIB30BaHUEM MPU
HE0OXOIMMOCTH CIIPABOYHBIX MATEPUAIIOB, KOMIIBIOTEPA, MOJIH30BATHCS OLIEHKON U MPUKUIKOHN MpU
MPAKTUYECKUX pacueTax:

pacrno3HaBaHKHe BEPHBIX U HEBEPHBIX BHICKA3bIBAHMIA,

OLICHUBAHUE PE3YNIbTATOB BHIYMCICHUHN IIPU PEHIEHUN TPAKTUYECKUX 33]1a4;

BBINIOJIHEHUE CPABHEHUS YHUCEIT B PEAIbHBIX CUTYaIIHSIX;

WCIIOJIb30BAaHNUE YUCIIOBBIX BBIPAKEHUU MTPU PEILICHUH MPAKTUUECKUX 33/1a4 U 33]1a4 U3 JPYruX
y4eOHBIX TIPEIMETOB;

pelieHre MPaKTHYECKUX 3a1a4 C MPUMEHEHHEM MPOCTEHIIINX CBOMUCTB UTYp;

BBITIOJTHEHUE MPOCTEHIIINX TOCTPOCHUHN M U3MEPEHU HAa MECTHOCTH, HEOOXOUMBIX B peabHON

YKU3HU,



BbINYyCKHUK Hay4YUuTCA B 7-9 Kj1accax (/11 MC0JIb30BaHMS B IOBCEeAHEBHOM
»)KU3HM U 06ecrie4eHHsI BO3MO>KHOCTHU YCIETHOT0 MPO0/DKEeHHsI 06pa30BaHUs
Ha 6a30BOM YPOBHe)
JJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

e OnepupoBaTh Ha 6a30BOM YpOBHE! MOHATHAMH: MHOKECTBO, 3JIEMEHT
MHOKECTBA, NOJMHOXECTBO, TPUHAIJICKHOCTD;

® 3aJ]aBaTh MHO>XECTBA NEPEUNCICHUEM UX DJIEMEHTOB;

® HAxOJIWUTh TNIEpPeceueHHe, OOBEAMHEHHE, IMOAMHOXKECTBO B TPOCTEUIINX
CUTYaIUSX;

® IPUBOJAUTH MPUMEPHI W KOHTPIPUMEPHI IS TOATBEPKHEHUS CBOMX
BBICKa3bIBAHUM
B nmoBcexHeBHOM KM3HU U NIPU U3YYECHUHU APYITUX MPeAMETOB:

® HCIIOJB30BaTh TIpaduyecKoe MpEeJICTaBICHUE MHOXECTB IS OIMCAHUs
peabHBIX NPOLIECCOB U SIBICHUM, PU PEIICHUH 3a]]a4 APYTUX YUYEOHBIX MPEIMETOB
Yucaa

e OrnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSIMU: HATYypaJIbHOE YHCIIO, IIEJI0e
YUCJI0, OOBIKHOBEHHAs ApOO0b, ecITUYHAs IpoOb, CMeIlIaHHas 1poOb, palliOHAIBHOE
YHUCII0, apuPMETHIECKUN KBaAPATHBIN KOPEHb;

® HCIIOJIb30BaTh CBOWCTBA YHCEI W MpaBWia JCHCTBUM MPU BBIOJHEHUHN
BBIYHCJICHU;

® CHOJIb30BaTh MPU3HAKU AETUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYMCIICHUW U PEIICHUN HECIIOKHBIX 33]1a4;

® BBHINNOJHATH OKPYIJICHUE PAMOHAIBHBIX YHCEI B COOTBETCTBUM C
MpaBUJIAMH;

® OILICHMBAaTh 3HAYEHHE KBAJPATHOTO KOPHS M3 TOJIOKUTEIBHOTO I1IEJIOrO

qyuca;

1 31eck n nanee — pacno3sHaBaTh KOHKPETHEIE IIPUMEPBI OOIMX HOHATHIH 110
XapaKTEPHBIM MMPU3HAKAM, BBITIOJHATH JEUCTBUS B COOTBETCTBUU C ONIPEACIICHUEM
Y TIPOCTEUIITUMHU CBONCTBAMHU MOHSATHN, KOHKPETU3UPOBATH TpUMEPAMH 00IITHe

ITIOHATHA.



® DPAacnoO3HABAaTh PALMOHAJIBHBIEC U UPPALUOHAIBHBIE YHUCIIA;

® CpaBHMBATH YHCJIA.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYrUX MPeAMETOB:

® OIICHUBATh PE3YJIbTAThl BEIYMCICHUN NIPU PEIICHUU IPAKTUUECKUX 3a]1a4;

® BBINOJHATH CPABHEHUE YUCET B PEATIBHBIX CUTYaLIUAX;

® COCTaBJIATh YHCJIOBBIC BBIPAXKEHUS IPHU PELICHUH MPAKTUYECKHUX 3a4a4 U
3a/1a4 U3 IPYTuX y4eOHbBIX MPEAMETOB
ToxkaecTBeHHBbIE NIPeodpazoBaHus

e BrimonHATH HECIOXKHBIE MPEoOpa3oBaHUSA [JIsl BBIYUCICHUSA 3HAYCHUUN
YUCJIOBBIX BBIPAXKECHUM, COJEpXKAIIUX CTEINEHW C HAaTypaJbHBIM IIOKa3aTeleM,
CTEIIECHH C LIEJIBIM OTPULATEIIbHBIM [T0KA3aTEIIEM;

® BBINOJHATh HECIOXKHbIE MPE0OPa30BaHUS LIEJIBIX BBIPAXKEHUI: pacKpbIBaTh
CKOOKH, TPUBOJUTH MOAOOHBIE CIIaraeMbI€;

® 1CHOJIb30BaTh (OPMYJbl COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CyMMBI,
KBaJpaT Pa3sHOCTH, PA3HOCTh KBAJPATOB) MJisi YNPOIICHUS] BBIYMCICHUN 3HAYCHUIMA
BBIPAKCHU;

®  BBINOJHATH HECJIOKHBIE TIPE0OPa30BaHUs APOOHO-TMHEWHBIX BHIPAKCHUHN U
BBIPAXKEHUN C KBAJPATHBIMU KOPHSAMH .
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NPEAMETOB:

® [IOHMMAaTh CMBICII 3AIIMCHU YUCJIA B CTAHJAPTHOM BU/IE;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUEM «CTaHAAPTHASI 3aITUCh YHCIIA»
YpaBHeHMs M HEPABEHCTBA

e OrmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSMHU: PABEHCTBO, YHCIOBOE
PAaBEHCTBO, YPaBHEHHE, KOPEHb YpPaBHEHHUs, pEIICHUE YPAaBHEHUS, YHCIOBOE
HEpPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA,;

® IIPOBEPATH CIPABEMIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

® peulaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOMSIIMECS
K JINHCHHBIM;

® pemaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPABHEHU, HEPABEHCTB;

® IIPOBEPATH, SBJISETCS JIA JAHHOE YUCIO PEUICHUEM YpPaBHEHUSA

(HepaBeHCTBA);
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e pemiath KBaJpaTHbIE YpaBHEHUS 1O QopMmyJe KOpPHEH KBaJpaTHOTO
ypaBHEHMUS;

® U300paXkaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYTHX NPeIMETOB:

® COCTaBJSITh M pEIIaTh JIMHEWHbIE YPAaBHEHUS IMpPU PEIICHUH 33]ad,
BO3HHUKAIOIIUX B IPYTUX YUEOHBIX IpeaMeTax
DyHKIUU

® HaxOJUTh 3HAUCHHE (PYHKIMHU MO 33JaHHOMY 3HAUCHHIO apTyMEHTA;

® HaxXxOJUTh 3HAYCHHWE apPryMEHTa IO 3a/laHHOMY 3HA4Y€HUI0 (PYHKIUU B
HECJIOKHBIX CUTYyalUsIX;

®  OMNpEAENATh NOJOKEHHE TOYKHU 0 €€ KOOpJIMHATaM, KOOPIUHATHI TOUKH 10
€€ MOJIO)KEHHUIO HA KOOPAUHATHOM IIOCKOCTH;

e 10 rpauKy HaxXoUTh 00JACTh ONPEIENICHUS, MHOKECTBO 3HAUCHUH, HYJIH
(yHKLIHMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKHA BO3pacTaHus U yObIBaHUA,
HauOoJIbIlIee U HAaUMEHbBIIIee 3HaYeHUST QYHKIIUU;

® CTpouTh IpaduK JIMHEHHON DYHKIINH;

® TPOBEPsATH, SBIACTCS JU JaHHBIA rpaduk rpaduKoM 3aJaHHONU (DYHKIIUH
(TUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONOPIUOHATBHOCTH);

e omnpeaeniaTh NpUOTMKEHHBIE 3HAYEHHUS] KOOPAMHAT TOUKH IEpEeCceueHHUs
rpa@ukoB (QyHKIIHII;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMHU: IMOCJIEI0BATEIbHOCTD,
apudmeTryeckas nporpeccusi, reoMmeTpuieckasi Iporpeccus;

® pemaTh 33Ja4d Ha MPOTPECCUHU, B KOTOPBHIX OTBET MOXET OBITh MOJy4YEH
HEIMOCPEICTBEHHBIM MOICUETOM 0€3 MPUMEHEHUS (POPMYII.

B noBceqHeBHOM KU3HH M NIPH U3YYEHHHU APYTHX NPeEIMETOB:

® CNOJIb30BaTh TIpaUKyd pealibHbIX MPOLECCOB M 3aBUCUMOCTEH st
omnpeneneHus UX CBOWCTB (HauOONbIIME M HAWMEHbIIME 3HAYCHHS, MPOMEXKYTKU
BO3pacTaHus W yObIBaHUS, 00JIACTH TIOJIOKHUTEIIBHBIX M OTPUIIATECIILHBIX 3HAYCHUHN U
T.1L.);

® JCIOJIb30BaTh CBOWCTBA JUHEHHOW (PYHKIMU W ee TpaduK Mpu pelieHuu

3aJ1a4 U3 IpYrux yuyeOHbIX MPEAMETOB
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CTaTuCTHKA M TEOPUS BEPOATHOCTEH MOCTABUTH MOCJIe TEKCTOBBIX 32/1a4, KAK C
Co/Jlep:KaHUM.

e llmeTp npencraBiieHHe O CTATUCTUYECKUX XApAaKTEPUCTUKAX, BEPOSITHOCTU
CIIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

® pemath MNpoCTeHIne KOMOMHATOPHBIE 3aJaud METOJIOM IMpPSIMOTO U
OpraHU30BaHHOIO Mepedopa;

® TIPEICTaBISATH JAHHBIC B BUAC TaOJIHII, TUarpamMm, rpaduKoB;

e unuTath MHGOPMAIWIO, MPEACTABICHHYIO B BHJE TaOJWIIBI, JAHArpaMMEI,
rpaduka;

® OMNpeAeNsTh OCHOBHBIE CTAaTUCTHYECKUE XapPAKTEPUCTUKH YHCIIOBBIX
HabOpOB;

® OIICHUBATh BEPOSATHOCTH COOBITHUS B MTPOCTCUIITNX CITyJasIX;

® UMETh NPEJCTABICHHE O POJIM 3aKOHa OOJBIIMX YHCEI B MaCCOBBIX
SIBJIICHUSIX.
B noBceqHeBHOM KNU3HU M NIPH U3yYe€HHHU APYTHX NMPeIMETOB:

® OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tiepedopa;

® UMETh TMPEJCTaBICHUE O PpOJIM TPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUI;

® CpaBHMBATh OCHOBHBIC CTATUCTUYCCKHUE XaAPAKTCPUCTUKH, TOJyUYCHHBIC B
MpoIIecce PerieHUs MPUKIAHON 3a/1auu, H3yUeHHUS PEaTbHOTO SIBICHUS;

® OIICHHBATh BEPOSTHOCTh PEAbHBIX COOBITHH M SBIICHUNM B HECIOXKHBIX
CUTYaIHIX
TexcToBbIE 3a124N

e PemaTh HECIOXKHBIE CIOKETHBIC 3a/ladyd pa3HbIX THUIIOB Ha BCE
apupMeTHIECKre JCHCTBUS;

® CTPOUTH MOJEIIb YCJIOBHS 3a7a4yM (B BUIEC TaOJMUIIbI, CXEMbI, PUCYHKA HIIU
YpaBHEHUS), B KOTOPOH JIaHbI 3HAYCHUS ABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIIMYWH, C
IIEJIBIO TTIOMCKA PEIICHUS 3a]a4H;

® OCYHICCTBIISITH CIIOCOO MOWCKA PEIICHUs 33a/1aui, B KOTOPOM PaCCYKICHHE
CTPOUTCS OT YCIOBHS K TPEOOBAHHIO MIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IIJIAH pCIICHUSA 3ada4Yu,
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®  BBIJICIATH JTAIlbl PEIICHUS 3a/1a4H;

® VHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YNbTAThl B 3aJaye, UCCIEA0BATh
ITOJIyYE€HHOE PELICHUE 3a/1a4H;

® 3HaThb pa3JIMYMe CKOPOCTEW 0OBEKTA B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 110
TEYEHUIO PEKH;

e pelaTh 33J1a4d Ha HAXO0XKJICHHUE YaCTH YKCIIA ¥ YHCIIA IO €T0 YacTH;

e pemarh 3a7a4d pa3HbIX TUIOB (Ha paOOTy, Ha MOKYIKH, Ha JBH)KEHUE),
CBSI3BIBAIOIIMX TPH BEJIMYMHBI, BBIJICISATH 3TH BEJIMYMHBI U OTHOLIEHUS MEXKIY HAMU;

® HAaxOAWUTh IPOLEHT OT YMCJIA, YUCIO IO IPOLEHTY OT HEro, HAXOIAUTh
ITPOLIEHTHOE CHMYKEHHUE WJIN NPOLEHTHOE ITOBBIICHNE BEINYNHBI;

® peuIaTh HECI0KHBIE JIOTUYECKUE 3a4a4l METOIOM PACCYKIACHUN.
B noBceaHeBHOM KU3HU M IPU U3YYEHUH IPYrUX MPEAMETOB:

® BBIJIBUIaTh T'MIIOTE3bl O BO3MOXKHBIX IIPEACIIBHBIX 3HAYCHUAX HUCKOMBIX B
3a/1aye BEJIUYHH (JeNaTh MPUKHUIKY)
Hcropust MaTeMaTUKHU

e OnuceiBaTh OTHAEJIBHBIE BBIJAIONIMECS PE3YJIbTATHI, MOJYYEHHBIE B XOJE
pPa3BUTHSI MATEMATHKU KaK HAYKH;

e 3HAThb NPUMEPHl MATEMATUYECKUX OTKPBITUM W HX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

® IIOHMMATh POJIb MAaTEMATUKH B pa3BUTHH Poccun
MeToabl MATEMATHKHU

e BpiOWparh NOAXOMAUIMN HM3YYEHHBIM METOJ JUIsl PELICHUU H3YYEHHBIX
THUIIOB MAaTEMAaTUYECKUX 3a]1a4;

e [IpuBOIUTH IIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH

JlCﬁCTBPITCJIBHOCTPI N IIPOU3BCACHUAX NCKYCCTBA.

BbINYyCKHUK NOJYYUT BO3MOXKHOCTbh HAYyYMTHCA B 7-9 KJlaccax A/ o6ecnedeHms
BO3MOXKHOCTH YCIIELTHOT'O MPOAO/LKEHUA 06pa30BaHMs Ha 6a30BOM U
yrJIy6JI€HHOM YPOBHAX

J1eMeHTbI TCOPHUHA MHOKECTB U MAaTeMATH4YeCKOM JJOTUKH
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o  Onepuposamv?® nonamusmu.: onpeoeieHe, MHONCECME0, XapaKmepucmuKuy
MHOJACECMBA, DNIeMEHM MHONCeCm8d, nycmoe, KOHeYHoe U DeCKOHeUHOe MHONCECMBO,
NOOMHOIHCECMBO, NPUHAONEHCHOCMb, BKAIOUEHUE, PABEHCIBO MHOMNCECTE,

®  U300padCamb MHONCECMBA U OMHOUEHUE MHONICECE C NOMOUWbIO KPY2O8
Junepa,

® onpeoenimb NPUHAOLEHCHOCb DJIEMEHMA MHOMCECMBY, 00beOUHEeHU0 U
nepeceyeHur) MHONCeCms;

®  3a0a8amb MHONCECMBO C NOMOWBIO NEPEYUCTIeHUS DNEMEHMOB, CILOBECHO2O
ONUCAHUS,

® onepuposamv NOHAMUIMU. BbICKA3bIBAHUE, UCMUHHOCHb U JIOHCHOCHD
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3bIAHU, ONEePayuL HAO BbICKA3LIBAHUAMU. U, UL,
He, YCI08HbLE BbICKA3bIBAHUS. (UMNIUKAYUL),

® CcmMpoumb 8bICKA3bIBAHUS, OMPUYAHUS 8bICKA3bIBAHULL.

B noBceaHeBHOI KU3HU M NPU M3YYEHUH IPYTUX NMPeIMETOB:

® cmpoumb YenouKu YMO3AKIIOUEeHUUl HA OCHOBe UCNOJb308AHUSL NPABUT
JO2UKU;

®  UCNONBL308AMb MHONCECBA, ONEPAYUU C MHOICECMBAMU, UX 2padurecKoe
npeocmaeiieHue 0jisi ONUCAHUS PeabHbIX NPOYECCO8 U SGIeHULL
Yucaa

o Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPALbHLIX  HUCEI,
MHOJICECMBO UYENbIX YUCEN, MHONCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATbHOE
yucno,  Keaopamuwvllli — KOPEHb,  MHOJNCeCm8o  OeliCMBUMEeNbHbIX  YUCEILO,
2eomempudecKkas — uHmepnpemayus — HaAMypPaibHulX, — YelvlX,  PAYUOHATILHOLIX,
oelicmeumenbHbix yucel,

® NOHUMAamMb U OOBACHAMb CMbICA HOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucua,

®  GLINONHAMb BLIYUCICHUS, 6 MOM HUCIe C UCHOAb308AHUEM NPUEMOB

PAUUOHATIbHBIX 6bZQMCﬂ€HMﬁ,'

2 3I[CCI) " JaJICC — 3HATb OIIPCACIICHUC ITOHATHA, YMCTb ITOJACHATH €TO
CMBICJI, YMCTh MCITIOJIb30BATH ITIOHATHUC U €TO CBOMCTBA IIpu IIpOBCACHUN

paccyXIeHUM, T0Ka3aTeIbCTB, PEIICHUHU 3a1a4.
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®  GLINOJIHAMYb OKPY2IeHUE PAYUOHANBHBIX YUCE]l C 3A0AHHOU MOYHOCMbIO,

®  (CpasHUBamMb payUOHAIbHbIE U UPPAYUOHATbHBIE YUCA,

®  NpPeocmasisAms PAYUOHAIbHOE YUCIO 8 BUOe 0eCAMUYHOU OpooU

®  Ynopsadouusams YUCIA, 3ANUCAHHbIE 8 BUde 0ObIKHOBEHHOU U OeCAMUUHOU
opobu,

e naxooums HO/{ u HOK uucen u ucnonvzosamo ux npu pewieHuu 3a0ay.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® NpuMeHsmb NPABULAd  NPUOIUINCEHHBIX  BbIYUCIEHUN NpU  peuleHuu
NPAKMUYecKux 3a0a4 u peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

® GLINOJIHAML  CPAGHEHUE  Pe3VIbMamo8  BblYUCIeHUN NpU  peuleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCIe NPUOTIUNCEHHBIX GLIUUCTICHUL,

® cocmaenamv U OYEHUBAMb  UYUCIOBble GbIPANCEHUS NpU  peuleHul
NPAKmMu4yecKux 3a0ay u 3a0a4 u3 opy2ux y4eoHvlx npeomemos;,

®  3anucvlBamv U OKPYelidmb HUCI0BblE 3HAYEHUS PealbHbIX GelUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM USMEPEHUS]
ToknecTBeHHBbIE IPeodpa3oBaHus

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKa3amesem,
cmenenu ¢ yeivlM OmpuyamenbHbiM noKazamenem,

®  GLINONHAML  NPeodPA306AHUS  YENbIX  GbIPAdNCeHUl.  Oelicmeusi ¢
OOHOUNIeHaMu (CNoJceHUe, BblYUMAaHue, YMHONCEHUe), OeUCmBUs ¢ MHO20YIeHAMU
(cnooicenue, gbluumarue, YMHONCEHUE),

®  GLINOJIHAML  PA3NOJCEHUE MHO20UNIEHO8 HA MHOJNCUMENU OOHUM U3
cnoco6og:  @vlHeceHue 3a  CKOOKY, 2pYNNUPOBKA, UCNONb308aHUE  (HOpMYI
COKPAUWEHHO20 YMHONCEHUS,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUIEHO8;

®  PACKIA0bIBAMb HA MHONMCUMENU KBAOPAMHYIUL MPEXUIEH,

®  GLINOJIHAMb NPeoOPA306AHUSL  BLIPANCEHUU, COOEPHCAUUX CMENeHU C
YenviMu OmpuyamenbHbIMU NOKA3amesimu, nepexooums om 3anucu 6 euoe cmeneHu
C YenbiM OMpUYamenbHulM NOKasamenem K 3anucu 6 guoe opoou;

® GLINONHAML  NPeodpas’6aHuss  OPOOHO-PAYUOHANLHLIX — BbIPANCEHUL:

cokpawerue opoobeiti, npusedeHue ancedpaudeckux opooei Kk oouemy sHamMeHameo,
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ClOJICeHUe,  YMHOJICeHUe,  OelleHue  ajeebpaudeckux  Opobell,  8038edeHuUe
aneebpauieckou 0podUu 8 HAMYPAILHYIO U YEVI0 OMPUYAMETLHYIO CINEeNeHb,

®  GLINOIHAML NPeoOPA30BAHUL  BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE
KOPHU,

® gvlOenAMmb KBAOpAm CYMMbl UIU PASHOCMU O8YYNeHA 6 BblPANCEHUSX,
cooeparcaujux KeaopamHvle KOpHU,

®  BLINOJIHAMb NPEoOPA3Z0BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBceiHeBHOM KU3HHU M TPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  GLINOIHAMb NPeoOPA308aHUs U OelCmBUs C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOApmMHOM 8UO€;

®  GLINOJIHAMb NPEoOPA30BAHUS AN2eOPAULECKUX BbIPACEHUL NPU peuleHUl
3a0ay Opy2ux yueOHvIX npeomemos
YpaBHeHHs 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUS,
peutenue HepaseHCmad, PABHOCUIbHbIE YPABHEHUsl, 001acmb OnpeoeieHUsl YPAGHEeHUs.
(Hepagencmaa, cucmemul YpaGHEeHULL WU HEPAGEHCME);

® pewams JUHElHble YPAGHEHUS U YPABHEHUs, C8OOUMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPE0OPA308AHULL,

® pewams K8AOPAMHblE YPABHEHUS U VPAGHEHUsl, CBOOUMbIE K KBAOPAMHBIM
C NOMOWBLIO MOHCOECMBEHHBIX NPEOOPA308aAHUL;

® pewamsb OpOOHO-TUHEUHbIE YPABHEHUSL,

® pewamv npocmeluiue UPPAYUOHAbHbIE YpasHeHus euda [f(x)=a,

JE)=ya(x);

® pewams ypasHeHus euoa X" =a;

® pewams YpPaHeHUs. CNOCOOOM PA3NONCEHUS] HA MHOMCUMENU U 3aMeHbl
nepemMeHHOU;

®  UCNONBL308AMbL MEmOoO UHMEPBANOS8 OJisl peuleHusi Yeuvix U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNE,

® pewams JUHElHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

® peuams HeCl0XCHblE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

® pewams HeCl0HCHbIe CUCTNEMbL TUHEUHbIX YPABHEHUL ¢ NapaMempamu,
16



® pewambs HeCl0HCHbLE YPAGHEHUS 8 YEIbIX YUCILAX.

B noBceiHeBHOM KU3HHU ¥ TPH U3YUYEHHHU APYTUX NMPEIMETOB:

® cocmasnamov U peulams JuHelHble U K8aopammbvle YypasHeHus, YPasHeHus, K
HUM C8005uuUecs, CUcmemvl TUHENHbIX YPAGHEHUL, HEPABEHCME NPU peuleHuU 3a0ay
Opyaux yueOHvix npeomemos;

®  GLINOJIHAML OYEHKY NpaABOON00odUs pe3yibmamos, NOayYaemvblx npu
peutenuy TUHeUHbIX U K8AOPAMHbLIX YPAGHEHUN U CUCMeM JTUHElHbIX YPaGHeHUull u
Hepasencme npu peueHuu 3a0ad Opy2ux y4eoOHulx npeomemos;

® gulOUpamb  COOMEEMCMBYIOWUEe  YPABHEHUs, HepPABeHCMed UIU  UX
cucmemvl, Ol COCMAGNEHUS MAMeMAMU4eckol Mooenu 3d0aHHOU peaibHOU
cumyayuu uiu nPuUKIaoHol 3a0adu,

® yMemb UHMEPNPEMmuposams NOJYYEHHbI NpU  peuleHuu VPABHeHUs,
HepageHCcmea Ui CUCeMbl pe3yibman 6 KOHmMeKcme 3a0anHOU PeanbHol Cumyayuu
UNU NPUKTIAOHOU 3a0adu
DOYyHKIUU

o Onepuposamv NOHAMUAMU. QYHKYUOHATILHASL 3ABUCUMOCTb,  (DYHKYUS,
epagux ynkyuu, cnocodbvl 3a0anus QyHKyuu, apeymeHm u 3HaveHue @OYHKYUu,
obnacms onpeoeieHus U MHONCeCm80 3HAYEHUU QYHKyuu, Hyau @yHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMY @yHryuu,
YEMHOCb/HEYEMHOCMb DYHKYUU,

o cmpoumsb 2paguxu IAUHEUHOU, K8AOPAmuyHou @yHKyui, oobpamHou

NPONOPYUOHANLHOCIU, PYHKYUU 8UOA: Y =a+ % ,y =%, y=3x, y=|x;

® Ha npumepe K8AOPAMUYHOU @ OYHKYUU, UCNONb306AMb NPeodPA308aHUS
epauxa @ynxyuu Y=F(X) ona nocmpoenus epaguxos gynxyuii y =af (kx+b)+c;

® cocmaenamv YpasHeHus NPAMOU NO 3A0AHHBIM YCI08USAM. HPOXOOuell
yepe3 06e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXoOoaujell Yepe3 OaHHYI0 MOUYKY U
napannienvHou OaHHOU NPAMOU;

® uccnedosamv GYHKYUIO no eé epapuxy;

®  HAX0O0UMb MHOMCECMB0 3HaueHull, HYU, NPOMENCYMKU

3HAKonocmosAHcmea, MOHONOHKHHOCmMuU KeadpamuuHoﬁ (j)yHKI/!uu,'
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® oOnepupogamv  NOHAMUAMU. NOCE008AMENbLHOCMb,  apuhmemuyecKkasl
npozpeccusi, 2e0MempuyecKas NPoepeccusl,

® pewams 34044l HA APUPMEMUYECKYIO U 2EOMEMPUYECKYIO NPOCPECCUTO.

B noBceHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX NMPEIMETOB:

®  UIIIOCMPUPOBAMb C HOMOWDBIO 2pAPUKA PeanbHyI0 3ABUCUMOCTb  UIU
npoyecc no ux XapaKxmepucmuxkam;

®  UCNONB308AMb CEOLUCMBA U 2PAPUK KBAOPAMUUHOU DYHKYUU NpU peuleHUul
3a0a4 U3 Opyaux yueOHvix npeomemos
TekcToBble 3a1a4Un

e Pewamsb npocmoie U ClONCHbIE 3A0aAYU PA3HBLIX MUNOS, A MAKICE 3A0a4u
HOBBIUEHHOU MPYOHOCMUL,

®  UCNONB308AMb pA3Hble KPAmMKUe 3aNUci KAk MoOelu MeKCMO8 CIONCHLIX
3a0ay 015 NOCMPOEHUsl NOUCKOBOU CXeMbl U peuleHust 3a0au,

® paziuuams Mooeib MeKCma u Mooeb peueHus 3a0ayu, KOHCMpPYuposamy
K 0OHOU MOOeIU PeueHUsl HeCJIONHCHOU 3a0ayll pazHvle MOOeaU MmeKCma 3a0adu;

® 3uamb U npumeHAmMb 00a cnocoba noucka peweHus 3aday (om
mpeb0oB8anus K yC08UI0 U OM YCI08UsL K MPeO08aHUI0);

®  MO0enUposamy paccyicoenus npu NOuUcKe peuleHus 3a0ay ¢ NnoMOubo
epagh-cxemvl,

®  gbIdenAMb IMANbl PeUleHUs 3a0a4U U COOePIAHCAHUE KAAHCO020 IMAand;

® yMemb GbIOUPAMb ONMUMANLHBIL MEMOO peuleHus 3a0a4u U 0CO3HABAMb
8b100p Memooda, paccCmMampusamy pasiuiHble Memoobl, Hax00Ums pasHvle pPeueHuUs
3a0ayu, eciu 603MONCHO,

®  gHanU3UPOBAMb 3aMpPYOHEHUs NPU PeuleHUU 3a0ay;

® GLINOIHAML  pPA3IUYHLIE  NPeoOPA308AHUs  NPEONOJNHCEHHOU  3a0adyu,
KOHCMPYUpo8ams HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpamuoule,

® UHmMepnpemupo8amsv  GLIYUCIUMENbHbIE — pe3yibmamel 6  3a0aue,
uccne0os8ams NOJYUeHHOe peuleHue 3a0ay;

®  QHANUBUPOBAMb BCEBO3MOJCHBIE CUMYAYUU B3AUMHO20 DACHOLONCEHUS]

Oeyx 00beKmos8 U U3MeHeHue ux xapaknmepucmuk npu COMeCnHoOM 08udICEeHUU
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(ckopocmu, 8pemsl, paccmosiHue) npu peuleHul 3a0ay Ha 08UdIceHuUe 08YX 00bEeKMOos
KaK 8 00OHOM, MAaK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

®  UCCIEeD08AMb BCEBO3MONCHBIE CUMYAYUU NPU PEULeHUU 3A0aY HA O8UIICEHUE
1o peKe, paccmampudams pazHvle CUCeMbl OMCYEma,

® pewams pazsHOOOPA3HbLE 3A0AYU KHA YACTIUY,

® pewams U 000CHOBbIBAMb  CBOe  peuleHue  3a0ai  (8vblOesimb
MaAmemMamuyeckyro 0CHO8Y) Ha HAXOHCOeHUue YaCmu YUCIA U YUCId NO e20 4acmu Ha
0CHOBE KOHKDEMHO20 CMbICAA OpoOU;

® 0co3Hasamv U O00BACHAMbL UOSHMUYHOCMb 3a0a4 PA3HLIX MUNOS,
CB8A3bIBAIOWUX MPU BETUYUHBL (HA pabOmy, HA NOKYNKU, HA OBUMCEHUE). 8blOeNsmb
MU BEUUUHBL U OMHOWEHUST MeNCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0at,
KOHCMPYUpoeams cobCcmeenHvle 3a0ay YKA3aHHbIX MUNos;

® g1a0emb OCHOBHLIMU MEmMOOaMU peulenus 3a0aiy Ha cMecu, CHIdGbl,
KOHYeHmpayuu,

® pewamv 3a0a4u HA NPOYEHMbl, 8 MOM HUCTE, CILONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBLE CNOCOODL;

® pewams jocudecKue 3a0aiu pazHblMu CnocoOamMu, 8 Mmom yucie, ¢ 08yMs
onoxamu u ¢ mpems O10Kamu OAHHBIX ¢ NOMOWbIO MAOIUY;

® pewams 3a0a4u N0 KOMOUHAMOPUKE U Meopul 8epoImHOCmel Ha OCHO8e
UCNONIL308AHUS USYYEHHBIX MEMOO08 U 000CHOBLIBAMb peuleHUe,

® pewams HeCl0NHCHbLE 3A0ayU N0 MAMEMAMU4ecKou CIMamucmuxe,

® o061a0emb  OCHOBHbIMU  MEMOOAMU  PEeUleHUsl  CIOJHCeMmHbIX  3a0ay.
apugmemuueckutl, arceopaudeckull, nepedooOp  BAPUAHMOS,  2eOMempudecKull,
epaguueckutl, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSX.

B noBce1HeBHOM KM3HU M NIPH U3yYe€HHH APYTHX NMPEIMETOB:

® gblOCNAMb NPU peuleHuU 3a0ad XapakmepucmuKku paccmampueaemol 8
3adaue cumyayuu, OmMIUYHblE OM PEalbHblX (Mme, om KOMOPbIX aOCMpazuposaiucs),
KOHCMPYUPOB8AMb HOBble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCTNUK, 8 YACIMHOCU,
npu peuteHuu 3a0a4 Ha KOHYeHmpayuu, y4umsleams nI0OMHOCMb 8euecmed;

® pewams U KOHCMPYUPOBAMb 3A0auu HA OCHOBE PACCMOMPEHUST PealbHbIX

cumyauud, 68 KOmopblX He mpe6yem0}z MOYHDBLU BLIYUCIUMETbHBIIL pesyromani,

19



® pewams 3a0a4u HA 0BUdICEHUE NO peKe, PACCMaAMmpUueas pasHvle CUCmembl
omcuema
CTaTHCTHKA M TeOpHsi BEPOSITHOCTEIH

o Onepuposamv noHaMuAMU: CcmMoaOUamble U Kpyeosble OUACPAMMYL,
maoauyvl OAHHLIX, cpeoHee apu@memuyeckoe, MeouaHa, Haubouvuiee U HaumMeHbuiee
3HA4eHusi 8blOOPKU, pPA3Max BblOOPKU, OUCHEPCUsl U CMAHOAPMHOe OMKIOHeHUe,
CILYUAUHASL UBMEHYUBOCTND,

® uzgIeKamv UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOAUYAx, HaA OUASPAMMAX,
epaghuxax;

® cocmasiamvb mMadbIUYbL, CMPOUMb OUASPaAMMbBL U 2pauKu HA OCHOBe
OAHHBIX;

® onepuposamv  NOHAMUAMU.  (aKMopual 4YuUcia, NepecmaHosKu u
couemanus, mpeyzonvHuk llackans;

®  NPUMEHAMb NPABUIIO NPOU3BEOCHUS NPU PeuleHUU KOMOUHAMOPHBIX 3A0aY;

® Onepuposamv HNOHAMUAMU. CIYYAUHLIU ONbIM, CAYYAUHLIL  8bIOOP,
ucnvlmauue, 9JIeMeHmMAapHoe  ClyYauHoe  cobvimue  (UCX00),  Kiaccuueckoe
onpeoenenue GeposMHOCIU  CAYYAUHO20 COObIMUS, Onepayuu Hao CaAy4atHbIMU
coovimusmu,

®  npedcmasAmsb UHDOPMAYUIo ¢ NOMOWbIO Kpyeos Jiiiepa,

® peuams 3a0ayl Ha BbIYUCTEHUE BEPOSIMHOCU C NOOCUemOM KOIUYeCcmed
BAPUAHMOB C NOMOUBLIO KOMOUHATNOPUKLU.

B noBceiHeBHOM KU3HHM M TPH U3YYEHHHU APYTUX MPEIMETOB:

® uzgIeKamv, UHMEPNPEemMuposams U npeobpazosvlieamsv uUHGopmayuio,
npeocmaesieHuylo 6 mabauyax, Ha ouapammax, 2pagukax, OompaxicarouLyro
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHBIX NPOYECCO8 U S81eHUIL;

® onpeodenims cmMamucmuiecKue XapaKkmepucmurkuy 8bl00poK no madauyam,
ouazpammam, epaguram, 8bINOJIHAMb CPAGHEHUE 8 3A8UCUMOCINU OM YelU PelleHUs
3a0ayu;

®  OYEeHUBAMb 8ePOSAMHOCHb PEAIbHBIX COOLIMUL U S8eHUI.

HcTropust MaTeMaTUKHU
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L Xapakmepwoeamb 8K1A0 6bl()aIOM4MXC}Z mamemamuxkos 6 paseumue

mamemamuKu U UHbIX HAYYHbLX 06]ZCZCI’I’Z€11,'

®  JNIOHUMAmb pojlb MAMEMAMUKU 6 pA36UMUU Poccuu

MeToabl MaTEMATHKH

L HCI’ZOJZbS’y}Z U3y4€eHHblE MemOabl, npoeodumb dOKCBameJZbC'mGO, BbINOJIHAMb

onpoeepoiIcerue,

e Bwlbupamv usyueHHvle Memoobl U UX KOMOUHayuu Oas peuleHus
Mamemamuyeckux 3a0ay,

®  UCNONB308AMb MaAMeMAMU4ecKue 3HaHus sk ONUCAHUS 3aKOHOMePHOCIell
8 OKpYyocarouell 0elcmeumenbHOCmuy U NPoU38e0eHUsxX UCKyCCmed,

® npuMeHsAmMb npocmelue NpPocpaAMMHbIe Cpeocmea U  DJeKMPOHHO-

KOMMYHUKAYUOHHbLE CUCMEMDbL NPU pelleHUU MamemMamudecCKux 3a0ay.

TemaTn4eckoe IJIAHUPOBAHHUE C YKAZ3AHUEM KOJINIECCTBA YaCOB HA H3YUYCHUE KaKI0H TeMblI

No HanmenoBanne Bcero
TeMbl/pazziena 4acoB
1. HepaBencraa 19
2. KBanpatnunas ¢yHkIms 20
3. YpaBHEHUSI U CUCTEMBI ypaBHEHUN 25
4. Apudmernueckas 1 reoMmeTpuUecKas 17
POTpecCuu
5. CraTucTuka u BEpOsiTHOCTh 6
6. [ToBTOpEHue, NTOroBast KOHTPOJIbHASL paboTa 15
102
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Coaep:xanue mporpaMmsblI

1.HepaBencrBa (19 yacos)

HppaunonajbHbIe YUCJIA

[lonsiTe WppanuMoOHAIBHOrO uMcia. Pacno3HaBaHWe HppalMOHANbHBIX uucen. [Ipumepsl nokazaTenscTB B anrelpe.
VpparmoHansHocTh urcna 2 . [Ipumenenne B reomerpun. CpasHeHue uppayuoHanshsix yucen. Muoscecmeo OelicmeumensHbix
yucerl.

IIpeobpa3zosanue vipasxceHuti, co0epHCAuUx 3HaAK MOOYIA.

YucnoBele HepaBeHcTBa. (CBOWCTBa 4YHCIIOBBIX HepaBeHCTB. lIpoBepka cHpaBeUIMBOCTH HEPABEHCTB INPHU 3aJaHHBIX
3HAYECHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Obracmb onpedenenus HepaseHcmea (oOaacmo
00Ny CMUMbIX 3HAYEHULL NePeMeHHOU).

Pemenne nMHENHBIX HEPABEHCTB.

CucremMbl HEpaABEHCTB

CucteMbl HEpPaBEHCTB C OJHOW TMEpEeMEHHOH. PelleHne CHCTEM HEPABEHCTB C OAHOM NEPEMEHHOW: JIMHEWHBIX.
N300pakeHne penieHnsi CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSAMOM. 3auch pEeIeHUs] CUCTEMbI HEPABEHCTB.

HcTropust MaTeMaTUKHU

beckoneunocmv mnoorcecmea npocmuix uucen. Yucna u Onunvl ompesxkos. Payuonanvhvie uucna. llompebrHocmov 6
UPPAYUOHATILHBIX YUCTIAX.

2. KBaaparuunas ¢pyuxuus (20 yacos)
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CaoiicTBa u rpaduk kBagpatuyHou GyHKIuM (mapabona). I[locmpoenue epagura keadpamuunou @QyHKYuu no mouKam.
Haxoxxnenne Hyneil KBagpaTHUYHON (YHKLHMH, MHOMCECMEd 3HAYEHUU, HPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8
monomounnocmu. IIpeocmasnenue 06 acumnmomax.

Henpepwisnocmo ¢pynxyuu. Kycouno sadannvie pynxyuu.
. k
= 9
I'pagpuxu pynxyuii y=a+ b

Keaopamnoe nepasencmeo u ezo pewenusi. Pewenue xkeadpamuvix HepageHcms. UCHONb308AHUE CEOUCMSE U 2paguKa
K8AOpamu4Hol QyHKYulu, Memoo UHmepeanos. 3anucv peuieHus: KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpooHO-payuoHatbHbIX HEPABEHCNG MEMOOOM UHMEPSATIOS.

CucremMbl HEPABEHCTB

PemieHne cucrteM HEpPaBEHCTB C OAHOW IMEPEMEHHOM: keadpammuwix. V300pa)keHHE pELIEeHUs CHUCTEMbl HEPaBEHCTB Ha

YUCIIOBOM NPSAMOM. 3aUCh PELIEHUSI CUCTEMBI HEPABEHCTB.
3.YpaBHeHus U cCUCTEMbI ypaBHeHH(2549acoB)

YucsioBbIe 1 0yKBEHHBIE BHIPAKCHUA

Bripaxkenune ¢ nepemeHHON. 3HaueHue BbipaxkeHus. [loacTaHoBKa BhIpaKE€HU BMECTO IEPEMEHHBIX.

[eable BbIpameHust

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUSA

Crenenp c 1enbM mokaszareneM. lIpeoOpa3zoBanue IpOOHO-TUHEHHBIX BBIPAKEHUN: CIOXKEHHE, YMHOXKEHHUE, JIEJCHHUE.

Aneebpauveckas Opobv. Jlonycmumvie 3HAUeHUsI NEPEMEHHBIX 6 OpPOOHO-pAYUOHANbHBIX ebipadxceHusax. CoxpawjeHue
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aneeopaudeckux Opooetl. Ilpusedenue ancebpauueckux Opodeii Kk obwemy 3Hamenameno. [leticmeus c aneebpauyeckumu
OpoOAMU. CNIOdCEeHUe, BbIUUMAHUE, YMHOMCEHUE, OelleHue, B036€0eHUEe 8 CENEHD.

IIpeobpa3zosanue vipasiceHuti, cooepHcauux 3HaK MoOys.

/{po0HO-paniuoHaNbHbIC YPABHEHHUS

Pemenue npocrermmx apoOHO-THHEHHBIX YpaBHEHUN. Pewenue OpoObHO-payuoHanbHbixX YpasHeHUl.

Memoowl pewenus ypagueHuil: Memoovl pABHOCUNbHBIX NPeoOPA308aHUll, MemoO 3AMeHbl NepPeMeHHOU, 2paguyecKull

memoo. Hcnonvzosanue ceolicme (hyuKyuil npu peueHuu ypagHeHuil.

IIpocmertiwue uppayuonanviole ypasnenus euoa || f (x)=a, J f(x)= \/g (x) -

Vpasnenus euda x" =a.Ypasuenus 6 yenvix uuciax.

bukeadopammnuie ypasnenus. Ypasnenus, ceooumvle K TUHEHbIM U Keaopamuwvim. Keaopamuvie ypasnenus ¢ napamempom.

Cucrembl ypaBHeHUH

VYpaBHenue ¢ AByMsl TiepeMeHHbIMH. JIMHEHOe ypaBHEHHE C JAByMsS TEpeMEHHbIMU. [Ipawas kak epaghuueckas
unmepnpemayus IUHeUH020 YPAGHEeHUsl C 08YMS NePeMEeHHbIMU.

IlonaTHe cucTteMsl ypaBHEHUN. Pelienue cucteMsl ypaBHEHHN.

MeTonpl perieHus: CUCTEM JIMHEWHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU: epaguiecKuti Memoo, Memoo CI0HCeHUs1, METO]T

MOJCTAaHOBKH.
Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.
Pemenune TeKCTOBBIX 3aj4a4

3agaum Ha Bce apudmMeTHUecKue AeiiCTBUS
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Pemenne TekCTOBBIX 3amad apudMeTHIECKUM crocoOboM. Mcmonmb3oBaHue TaONMIl, CXEM, YEpTeXeH, APYTHX CPEACTB
MPECTABIICHUS TAHHBIX MPU PEIICHUU 3a/1a4UH.

3amayu Ha IBUKeHHE, PAa00Ty M MOKYNKHU

AHanmM3 BO3MOXXHBIX CHUTyallMid B3aWMHOTO PACIOJIOKEHUS OOBEKTOB NPH WX JIBIKECHUU, COOTHOIICHUS OOBEMOB
BBITIOJIHAEMBIX padOT MPU COBMECTHOM padore.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Pemienue 3aau Ha HaxX0XKICHUE YaCTH YKCIIA U YKUCIIA 110 €ro yacTu. Pemenue 3a1au Ha NPOIEHTHI U I0JIH.

OcHoOBHBIE MeTO/AbI pellieHusl TEKCTOBBIX 3aJa4: apuPMeTHUECKUi, anredpandeckuii, mepedop BapuaHToB. [lepsuunvie

npeocmasieHus 0 Opyaux Memooax peuenus 3a0ay (ceomempudeckue u epagpuueckue memoovl).

HCTOpI/Iﬂ MAaTEMaAaTHKHA

HUcmopus sonpoca o naxoscoenuu ¢popmyn Koprel aneebpauyeckux ypasneHutl cmenenetl, bonvuiux vemwoipéx. H. Tapmanws, /{oc.

Kapoano, HX. Abenwv, 3.Ianya.

4. ApudmMeTnyeckasi M reoMeTpuyeckas nporpeccum-17 yacos

ITocsienoBaTeIbHOCTH U MPOTPECCHH
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Yucnosas mocnenoBarebHOCTh. [IpuMepbl YMCITOBBIX MTOCIEI0BATENLHOCTEN. beCKOHEUHBIE TOCIEA0BATEIIBHOCTH.
Apudmernueckas nporpeccus u e€ cBorcTBa. ['eomerpudeckas mporpeccusi. Popmyna obuezo yieHa u cymmsi N nepevix ujieHo8

apugmemuueckoti u ceomempuieckoti npoepeccuti. Cxo0auwasncsa ceomempuieckas npoepeccus

3a1a4yu HA MPOUEHThbI
HcrTopust MaTeMaTUKH

3aoaua o waxmamuoii docke. CX00UMOCMb 2e0MempuiecKol nNPocpeccuu
5.CTaTHCTHKA ¥ BEPOSATHOCTH-6 4acoB

CraTucTruka

Tabmuunoe w rpaduyeckoe MPEACTABICHUE JaHHBIX, CTOJ0YAThIE M KPYroBbIE AWAarpaMMbl, TpaduKu, TPUMECHCHHE
TUarpaMM M TpauKOB JIsl ONMHUCAHMS 3aBUCHUMOCTEH pEaIbHBIX BEIMYMH, W3BJICUCHHE WH(DOpMamuu w3 TaOJWI, AuMarpaMM U
rpadukoB. OnucarenbHbIC CTATUCTUYSCKHUE TTOKA3aTeIM YUCIOBBIX HAOOPOB: cpenHee apudMEeTHIECKOE, MeoduaHd, HauboJIbIIee 1
HaWMEHbIIIee 3HaUCHUS. Mephl pacCEUBaHUS: pa3Max, OUCHepCUsi U CMAaHOApmMHOoe OMKIOHeHUe.

CnyvaitHass W3MEHYHMBOCTh. VMI3MEHUMBOCTh MpH HM3MEpeHUsX. Pewaiowue npasuia. 3aKOHOMEPHOCMU 6 USMEHUUBLIX
BeIUYUHAX.
Dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanosku, pakmopuan yucia. Covemanus u yucio covemanui. Qopmyna wucia couemaHuil.

TpeyZOJZbHUK Iackans. Onvimel ¢ 60ILUWUM YUCTOM PABHOBO3MOINCHBIX IJIEMEHRMAPHBLX cobovimuil. Bviuucnenue 6€p0}1n/ZHOCm€L7 6
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onvlmax ¢ npumeHenuem Komounamopuvix gopmyn. Ucnvimanus bepuynnu. Yenex u neyoaua. Beposmnocmu cobovimuii 6 cepuu
ucnvimanuu bepnynnu.

Cnyuaiinle genuuunsl

3HaKoMcmeo co CAVHAUHLIMU GENUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMHBIX CAyuauHulx eeauyun. Pacnpeoenenue
sepoamuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea mamemamuieckozo oxcuoanus. Ilonsamue o 3akone 6OIbLWUX YUCel.
Usmepenue eeposamuocmeil. [Ipumenenue 3akoHa OOabWUX YUCEN 8 COYUOLOSUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuu

bezonacHocmu HaceleHuUs 8 Up@S’Gbl'{ClﬁHblx cumyayusix.
HCTOpI/Iﬂ MAaTE€EMAaTHUKH

Hcmoku meopuu eeposmuocmel. cmpaxogoe oeno, azapmusie uepvl. 1. Depma, b.Ilackans, A. bBepnynnu,

A.H.Koamozopos.

6. IToBTopenu. UTorosasi KOHTpoILHAsK padora (15 yacoB)
I/ICTOpl/Iﬂ MaTeMaTUuUKHU

Bosnuxknosenue mamemamuku Kak HAyKu, aomansl eé paseumusl. OcHogHble pas’deﬂbz mamemamuku. Bbldaiowuec;l

Mamemamuxy u ux 6Kaiao 6 paseumue HayKu.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu. J1.Otunep. H.U.Jlobauesckuii, I1.J1. Yebvrues, C. Koeanesckas,

A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Hemp |, wKona viamemamudeCKux U HasucayKkux HaykK, paseumue pOCCMIjCKOZO qb]loma,

A.H. Kpuvinos. Kocmuueckas npoepamma u M.B.Kenowviuu.
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Ne HaumeHoBaHue pa3iesioB U TeM XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YYE€HHUKA Jata
OKOB
yp y Io ITo
mo n/n
IUIaHy | ¢akTy
HepaBencTBa-19 yacon

1 JleHCTBUTENbHBIE YHCIIA [IprBOAUTH OPUMEPHI HMPPAIMOHAIBHBIX YHCEN; PACIIO3HABATh PALMOHAIBHBIC U

2 JleiCTBATENbHBIE THCIA UppaLMOHAJBHBIC 9YHCA; W300paXkaTh dYHCIa TOYKAMH KOOPAWHATHOM IIPSMOI.

3 B 6 Haxoaute pmecsTudHbIC NPHOJMKCHHS PAlMOHAIBHBIX M HMPPAlMOHAIBHBIX HHCEI,

XONIHas KOHTPOJIbHAA paboTa CpaBHHBATh W YIOPSANOYUBATH [ICHCTBHUTENbHBIC 4Yncia. OINCHIBATE MHOXECTBO

4 O61ue cBoiicTBa HCPABCHCTB NEHCTBUTENBHBIX dHceNl. lVcmonp30BaTh B MHCHBMEHHOM MaTeMaTHYCCKOH pedu

5 OO01ue cBolicTBa HEPABEHCTB o0o3HaueHHs © rpadudeckue H300paKEHUS UYHCIOBBIX MHOXECTB, TEOPETHKO-

6 Perrenue TUHEHHBIX HEPABEHCTB MHOKCCTBCHHYIO CHMBOJIHKY. . .

7 P U Hcnonb3oBaTh pa3Hble (OPMBI 3amucu NPHONMKEHHBIX 3HAYCHUI; JEIaTh BBIBOIBI O

CIICHNC TMHCHHBIX HCPABCHCTB TOYHOCTH MPUOIIIKESHUS 110 3aIHCH MTPUOIIKEHHOTO 3HAYCHUSI.

8 Penienue nuHEHHBIX HEPABEHCTB DopMyIHPOBaTh CBOMCTBA YNUCIIOBBIX HEPABEHCTB, WIIIOCTPUPOBATH UX HA KOOPAUHAT
HOH TpsIMOHM, JOKa3bIBaTh ajareOpanyueckd; NMPUMEHSATh CBOWCTBA HEPAaBEHCTB B XOE
peLICHHS 3aa4.

9 PenieHne nTMHENHBIX HEPABEHCTB Pewiate nuHelHbIE HEPaBEHCTBA, CHCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOM

10 Pelienye NMHENHBIX HEPABEHCTB nepeMeHHoOU. JloKa3plBaTh HEPABEHCTBA, NPUMEHSsSI NPUEMBI, OCHOBAaHHBIE Ha

o OTIpeJIeIEHNH OTHOIICHUH «OOJbIleY» M «MEHBINE», CBOMCTBAX HEPaBEHCTB

11 Pemienue cucrem JIMHENHBIX HEPABEHCTB p ’ p >

12 Pemienue cucrem JIMHEHHBIX HEPABEHCTB HOKOTOPBIX KJIACCHHCCKIX HEPABCHCTBAX.

13 P v Pacnio3HaBaTh Ha uepTexax, pUCYHKax, B OKPYKaIOIIEM MUPE FeOMEeTpUYEeCcKHe

CIICHUC CHUCTCM JTMHCHHBIX HCPABCHCTB ¢urypsl. [IpuBoANTH MpUMEPHI aHAJIOTOB B OKpYKaromeM Mupe. M3oOpaxarb

14 JloKa3aTenbCTBO HEPABEHCTR reoMeTpHYECKHEe (GUIYphl M UX KOH(QUIYPALMU OT PYKH M C HMCIIOJIb30BAaHUEM

15 JlokasaTenbCTBO HEPABCHCTB YEpPTEeKHBIX HMHCTPYMEHTOB. M300pakaTh reomerpudyeckue (QuUrypsl Ha

16 Jloka3arenbCcTBO HEPABEHCTB KieTdarol Oymare. M3MepsATh C TMOMOIIBI0O WHCTPYMEHTOB M CpaBHHUBATh

17 YT0 03HAYAOT CIIOBA « C TOYHOCTBIO JI0...» JUTMHBI 0Tpe3KoB. CTPOUTH OTPE3KH 33JaHHOM JUTUHBI C TTOMOIIBIO JTMHEUKH.

18 YT0 03HAYAOT CJIOBA « € TOYHOCTBIO 0. ..» 3HaTh NOHATHE KOOPJIUHATHOTO JIy4a, EAUHUYHOIO OTPE3Ka U KOOPAUHATHI

19 KonTtponsras pabota Nel « HepaBeHcTBa» TOYKH. YMETh HAUCPTUTh KOOPAMHATHBIN JIYd B OTMETHUTH Ha HEM 3aJaHHBIC

YHCIIa, Ha3BaTh YUCII0, COOTBETCTBYIOIIEE JAHHOMY ITPUXY Ha KOOPAMHATHOM
Iyye.

Kpagparnunas ¢gyukuusa-20 yacos

20 Kaxyro ¢hyHKIIio Ha3pIBaIOT KBaIpaTUIHOM
21 Kakyto ¢pyHKIIMIO Ha3bIBaIOT KBAJPATHUHOM
22 Kakyro pyHKIMIO Ha3bIBAIOT KBaAPATUIHON
23 Kakyto ¢pyHKIIMIO Ha3bIBaIOT KBAJPATHUYHOM

Pacnio3HaBaTh  KBaJpaTWU4YHYI  (YHKLHIO, TMPUBOIUTH  IPUMEPHI
KBaIPaTUIHBIX3aBUCUMOCTEHN3 peaTbHON JKU3HU, PU3UKH, TEOMETPHH.
BousiBiaTe myTéM HaOmOAeHMH M 00001aTh OCOOEHHOCTH Tpaduka
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24 I'paduk u cBoiicTBa QyHKIMH y=ax> KBaJPaTUYHOU ()YHKIIHH.
25 I'paduk 1 cBOWCTBA (YHKIMH y=ax? Crpoutp u wu300pakaTb CXeMaTH4YeCKH TrpapuKd KBaJIpaTUYHBIX
26 Cngur rpaduka QYHKIMH y=ax? BJOIb OCeH (yHKUMH; BBIBIATH CBOWCTBA KBAJPAaTHUHBIX (YHKIMHA 1O HX
KOOpJIUHAT rpadukam. CTpouth OoJiee cioxHbIe IpaduKu HA OCHOBE rpauKOB BCEX
27 Cnasur rpaduka GyHKIHH y=ax2 BJIOJIb OCEH U3y4YEHHBIX (DYHKIUIL.
KOOPIMHAT [TpoBoauTh pa3zHoOOpa3HbIe HCCIEAOBAHHUSA, CBSI3aHHbIC C KBAJAPAaTUYHOMN
28 Cngur rpaduka QYHKIMH y=ax? BJOJIb OCEH ynxueli n €€ rpadpukom.
KOOPIMHAT BBINONMHATE  3HAaKOBO-CUMBOJIMYECKHE JIEHCTBUS C HCIOJIB30BaHUEM
29 Cngur rpaduka QYHKIUH y=ax? BJOIb OCeH (GYHKIIMOHATBPHOW CHUMBOJIMKH, CTPOUTh PEUYCBBIC KOHCTPYKIIUU C
KOOPAMHAT UCIOJIb30BaHUEM (YHKIIMOHATIBLHOU TEPMUHOJIOTUH.
30 Cnsur rpaduka GyHKINH )ﬁax2 BIOJIb OCEN
KOOpJIUHAT
31 I'paduk GyHKIMM y= ax’+ BX +¢
32 I'paduk yHKIMH y= ax’+ BX +c
33 I'paduk GyHKIMM y= ax’+ BX +¢
34 Tpaduk byHKIHH y= ax>+ BX +¢ Pematp KBa/IpaTHbIC HEPABEHCTBA, A TAKOKE HEPABEHCTBA, CBOMAIIMECS K
35 KBaIpaTHBIC HEPABCHCTRA HUM, ITyTEM HECITIOKHBIX TIPe0Opa30BaHUi; pemaTh CHCTEMbI HEPABCHCTB,
36 KBaApaTHbIC HEPABCHCTEA B KOTOPBIX OJTHO HEPABEHCTBO MJIM 00a SBJISIOTCS KBAPATHBIMHU.
37 KBapaTHEE HEDAREHCTEA [TpuMeHsIThH amnmapar HepaBeHCTB NP PEIICHUH PA3IMYHBIX 3a7ad.
38 KBaznpaTHble HEpaBEHCTBA
39 KonTtponsHast pabora No2 « KBagparnunast
GYHKIIS
YpaBHeHUsI H CHCTeMBbI YPaBHEHHI -25 4acoB
40 PanmoHansHble BRIpKEHUS Pacrio3naBaTh  palMoHanbHBIE U HPPAIMOHANBHBIE  BBIPAKEHUS,
41 PanmonanbHbIe BBIpaXeHUs KJIacCcu(pUIUpoBaTh paloHaAIbHBIE BbIpakeHUs. Haxomuts o6macTe
42 PanmoHasbHBIC BRIPAKEHUS OTpesieNieHUs] PallMOHAILHOTO BBIPAKEHUS; JIOKa3bIBaTh TOXKIECTBA.
43 PalyoHaIbHEIE BRIPAKEHUS JaBath rpaduueckyr0 UWHTEpIpeTanui0 (QYHKIUOHAIBHBIX CBOWCTB
44 I{enple ypaBHEHUS BBIPAXKEHUI C OJHOM MEepEMEHHOM.
45 Ienble ypaBHEHNUS Pacno3naBath 11enpie U ApoOHBIC ypaBHEHUS. Permath menbie u 1poOHbIe
46 JlpoGHBbIe ypaBHEHHS BBIPXCHUS, IPUMEHSS PA3INYHBIC TPUEMBI.
47 JlpoGHbIE ypaBHEHHS Crtpouts rpadKl ypaBHEHHH C IBYMS TIEPEMEHHBIMH.
48 JIpoGHbIE YpaBHEHHS KoHcTpynpoBaTh  OKBUBAJCHTHBIE  pEYEeBbIE  BBICKA3bIBaHUSA  C
49 TIPOGHbIE YpABHEHNS MCTIOJIF30BaHUEM aJITeOPAUECcKOT0 U TEOMETPHUYECKOTO S3BIKOB.
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50

Pemenue 3agau

Pemate cuctemel AByX ypaBHEHMH C JABYMs IIEPEMEHHBIMU, UCIIOIb3YS

51 Pemenue 3amau HIMPOKUI HAaOOp MPUEMOB.

52 Pemenwue 3amau Pemath TekcTOBBIC 3a/1a4M anTreOpandecKuM ClIOCOOOM: TIEPEXOIUTh OT

53 Perrenue 3amaq CJIOBECHOU (POPMYITMPOBKH YCIIOBUS 33J]a4i K ajnreOpanyeckoil Moaenu

54 KOHTpom,Hag pa60Ta Ne3 « PannoHanbHbIe HyTéM COCTaBJICHUS YPAaBHCHMUS MJIKN CUCTCMBbI ypaBHeHI/Iﬁ; pemarhb
BBIPAKEHHS. Y PaBHEHHSA» COCTaBJIEHHOE ypaBHEHUE (CUCTEMY YPaBHEHMUI ); HHTEPIIPETUPOBATD

55 CHCTeMBI YPAaBHEHHIT C BYMsI [IGPEMEHHbIME | PE3YIIbTaT. Mcnonb30Barh GyHKINOHAIBHO-IPaQUICCKUE IPEACTABICHNUS

56 CHCTEeMBI YPABHCHHUIA C ABYMsl ICDEMCHHbIME | AUL PCIICHHS U HCCIIC0BAHUS YPABHCHHH 1 CHCTEM.

57 CucreMbl ypaBHEHUH C IBYMsI IEPEMEHHBIMU

58 CucreMbl ypaBHEHUH C IByMsl IEPEMEHHBIMU

59 Pewenue 3amau

60 Pemienue 3amaq

61 I'pacduueckoe nccienoBanue ypaBHEHUI

62 I'pacduueckoe nccienoBanue ypaBHEHUI

63 I'padmyeckoe nccnenoBanue ypaBHEHUI

64 KonTponbnas padora Ne4 « Cucremsl

YpaBHEHUI

Apudmernyeckasi 1 reoMeTpuyeckas nporpeccun-17 yacos

65 YucnoBble NOCIE0BATEIBHOCTH

66 YucnoBble NOCIE0BATEIBHOCTH

67 Apudmernueckas nmporpeccust

68 Apudmerndeckas mporpeccust

69 Apudmernueckas nporpeccust

70 Cymma mnepBbIX N WIEHOB apu(MeTHYECKOM
IIPOrPECCUU

71 Cymma mnepBbIX N WIEHOB apu(MeTHYECKOM
IPOrpeECCUn

72 Cymma mepBbIX N WIEHOB apu(MeTHYECKOM
IPOrpeECCUn

73 ['eomeTpuyeckasi nporpeccust

74 ['eomeTprueckas nmporpeccus

75 I'eomeTprueckas nporpeccust

76 CymMma mnepBbIX N YIEHOB T€OMETPUYECKOM

[TpuMeHsITh HUHIEKCHBIE 0003HAYEHUS], CTPOUTDH PEUYEBBIE BHICKA3bIBAHUS C
HCII0JIb30BaHNEM TEPMHUHOJIOTHH, CBSI3aHHOM c MOHATHEM
MOCJIEI0BATEIHHOCTH.

BbIuucnaTe wieHbl MOCIENOBaTENIbHOCTEH, 3aJaHHbIX (QopMynoi N-ro
YIeHa WIH PEKYPPEHTHON (GOpPMYIIOi.

VYcTaHaB/IMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUHU IIOCIIENOBATEIBbHOCTH,
€CJIM BBINHMCAaHbI TEPBbIE HECKOJIbKO €€ ujeHoB. M300paxarh YiIeHbI
IIOCJIEZI0BATEIBHOCTH TOYKAMHU Ha KOOPIWHATHOM MJIOCKOCTH.
Pacnio3HaBaTh apu(METHUECKYI0 U T€OMETPUUYECKYIO IMPOTPECCUU TPHU
pasHbIX cmoco0ax 3agaHus. BBIBOAUTP HAa OCHOBE JIOKa3aTeIbHBIX
paccyxneHuid  Gopmynbl  oOmiero  wieHa — apupMeTHUecKor - u
reOMETPUUYECKOM IIPOrpeccui, CYMMBI nepBbIXN YJIEHOB
apuQMeTHYecKoil M TEeOMETPUYECKON MpOorpeccHii; pemarb 3ajadd C
UCTOJIb30BAaHUEM 3THX (POPMYIL.

PaccmarpuBare mnpuMepbl M3 pEabHOW JKW3HM, WIUTOCTPUPYIOLINE
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IIPOrpeccuu U3MEHEHHS B apH(PMETHYECKOH Mporpeccud, B TI'E€OMETPUYECKOM
77 CymMma mnepBBIX N WIEHOB T€OMETPUYECKON IpOrpeccuy; n300paxarb COOTBETCTBYIOIIUE 3aBUCUMOCTHU I'papUUecKy.
IIPOrpeccuu Pemarp 3a1aun Ha CI0XHBIE IPOLIEHTHI, B TOM YHCJIE 3a7a4d U3
78 ITpocThie 1 CIOKHBIE MPOIEHTHI peasbHOI MPAKTUKHU (C UCTIONIb30BAaHUEM KAJIbKYIISITOPA)
79 [IpocTeie U CII0KHBIE IPOLIEHTHI
80 ITpocThie 1 CIOKHBIE POIEHTHI
81 KontponsHas padora Ne5 « Apudmernyeckas
U TEOMETPUYECKAsi IPOTPECCUUY
CTaTHCTHKA H BEPOSITHOCTH-6 4acoB
82 Br10opouHble Hccae10BaHus OcyniecTBIATh HOUCK CTATUCTUYECKON HH(pOPMALIUU, paCCMaTPUBATh
83 Br160pouHbIe HUcClIeJOBaHMS peaTbHYIO CTATUCTHYECKYIO WH(OPMAIIHIO, OPTaHU30BBIBATh U
84 WurepBanbhblii psia. ['ucrorpaMma aHaU3UPOBaTh €€ (paH)KUPOBATh JaHHbIE, CTPOUTh UHTEPBAJIbHBIC PAIbI,
85 WuTepBanbHblil psag. ['ucrorpamma CTPOUTH AUarpPaMMbl, ITOJIMTOHBI YaCTOT, TUCTOTPaAMMBbl; BBIYUCIIATh
86 XapaKTepI/ICTI/IKI/I pag6poca Pa3JIMIHBbIC CPCAHUC, a4 TAKIKEC XaPAKTCPUCTUKHU pa36poca).
87 CTaTHCTHYECKOE OL[CHUBAHHUE U IIPOTHO3 [TporHo3upoBaTh 4aCTOTY MOBTOPEHUS COOBITHSI HA OCHOBE UMEIOIIMXCS
CTaTUCTUYECKUX JAHHBIX.
IloBTOpEHME, HUTOTOBAasi KOHTPOJIbHAs padoTa- 15 yacoB
88 Lenbie u 1poOHBIE BBIPAXKEHUS Pemate nemnsie v JpoOHbIE BBIpayKEHUS, IPUMEHSS pa3IMyHble TPUEMBI.
89 Crenenu. YnpoluieHue BbIpaKeHUN [TpuMeHSTH CBOMCTBO CTENEHHU I MPeoOpa30BaHUsl BEIpAKEHUN U
BBIYMCIICHUI
90 Pemennie ypaBHeHUI HEPABEHCTB Pemars nuHeiiHbIE ypaBHEHUS U HEPABEHCTBA
91 Pemrenne ypaBHEHUI U HEPABEHCTB
92 KBagparsslii TpexuieH. Pemenne kBagpatusix | Pemars kBagpaTHbie ypaBHeHus. VccnenoBaTs KBaipaTHbIE YpaBHEHUS
YPaBHEHHUI U HEPABEHCTB. 10 JUCKPUMHHAHTY U Kod¢uirentam. Permare KkBagpaTHbIe
93 KBagpartuslii TpexuseH. Pemenne kBaapaTHpix | HEPABEHCTBA, a TAKXKE HEPABEHCTBA, CBOAAIIMECS K HUM, ITyTEM
YPaBHEHHUI U HEPABEHCTB. HECJIOKHBIX NPe0Opa30BaHUi; pelaTh CUCTEMbl HEPAaBEHCTB, B KOTOPBIX
OJIHO HEPABEHCTBO MUJIU 00a SIBJISIFOTCS] KBAJPATHBIMH.
94 I'paduueckoe penieHne ypaBHeHUN Pemars u nccnenoBarb ypaBHEHHs U CUCTEMBI yPaBHEHUI Ha OCHOBE
95 I'paduaeckoe pemenne ypaBHEHHI (GyHKIIMOHATBHO-TPAQUUECKUX TTPEICTABICHUN YpaBHEHUM
96 Pewrenue cucreM ypaBHEHUN Pemate cucTeMbl ypaBHEHUM
96 Pemenue 3a1a4 Ha pabOTY M MOKYIIKH Pemrats 3a1aun Ha paboTy M MMOKYITKA
98 Pemenue 3a1a4 Ha JBUKEHHE Pemars 3a1aun Ha JBUKEHHE
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99

Pemrenne 3a1ay Ha IPOLIEHTHI

Pemate 3a1aun Ha CJIOXKHBIE MPOLEHTHI, B TOM YHCIIE 3a/1a4U U3
peasibHOM NMPaKTUKK( C UCTIOIb30BAaHUEM KAJIBKYIISITOPA)

100 HroroBast KoHTpOJIbHAS paboTa
101 Hroroas koHTposbHas paboTa
102 Hrorosoe noBTopeHue
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Y4eOHo-MeTOAUYECKOE U MAaTEPHAJIbHO-TEXHMYECKOoe o0ecreyeHue
o0pa3oBaTe/IbHOIO NpoLecca

1. YueOHo-MeTOAMYECKOE 0OecedeHne
Jlnd ydammxcs:
Marematuka. 9 kmacc :y4eOH.y1s1 0o0meoopazoBat.opranm3anuii/ I'. B./lopodees,u

ap./ — 7-e u3n.-M.: IlpocBenienne, 2019 .

Marematuka. PaGouas Terpaab. 9 kmacc. B 2 9. : y4eb. mocobue s

obmeoopasoBar.opranu3anuii/C.C.Munaesa,J]1.O. PocioBa /— M.: [IpocBeienue, ¢

2015 .

Jiig yaures:

Marematuka. 9kiacc :yueOH. 151 obmmeoOpaszopat.opranuzamuii/ I'. B.{lopodees,

C. b. CyBopoga, bynumosuu E. A u ap. ;— 7-e uza.-M.: IIpocsemienue, 2019 r.

Marematuka. PaGouas Terpamp. 9xmacc. B 2 4. : yde6. mocobme s

obmieoopasosar. opranusanuii /C.C.Munaesa, JI.O. PocimoBa /— M.: IIpocBericHue,
c2015r.

MaremaTtuka. Jlumaktuyeckue Marepuaibl. 9  kjace: ydeO.mocobwe s

obmeobOpasoBar.opranmzanuii ~ /JLILEBcradppeBa,A.Il.LKapn. u  jgp.—  M.:
[Ipocsemenne, 2017 r.

Marematuka.  Temathyeckue  TecThl. 9  Kjacc:  ydeO.mocobue s

obmeo6pazoBart.opranuzanuii Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O. u np.
— M.: [Ipocsemenue, 2017 r.

Matematuka.  KoHTponbHbIe  paboThl. 9  kiacc:  yueb.mocobwe s

obmeoopazoBart.opranuzamuii Kysuenona JI. B., Munaesa C. C., Pociosa JI. O. u np.

— M.: [IpocBemienue, ¢ 2017 r.



Munaesa C. C. Maremaruka. YcCTHbBIE vipaxHeHus. 9xmacc. — M.:

[Ipocsemenue, ¢ 2017 r.
CysopoBa C. b., Ky3uenona JI. B.,bynumoBuu E.A.Mwunaesa C. C. u np.

Marematuka. Metonuueckue pekoMmenaarmu. 9 kinacc. — M.: [Ipocsemenue, 2017 r.

(pa3mereHo Ha caiiTe WWW.Prosv.ru)

2. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Caiiter: deaepanbHbIN HEHTP HHPOPMAITMOHHBIX 00pa30BaTENbHBIX PECYPCOB
(®LINOP) http://fcior.edu.ru ;

Enunas xosmexuus nudpoBbix oOpazoBaTenbHbIX pecypcoB (EK LIOP)
http://school-collection.edu.ru,

dbenepanbubiii mopTast «Poccuiickoe odpazoBanue» http:// www.edu.ru

Ha caiite http://school-collection.edu.ru moxHo HailTi 35ekTpoHHOE M3AaHue (D)
«Marematuka, 5S—11 kiaccel», co3ganHoe 1o 3akazy HarmonansHoro gona
MOJATOTOBKHU KaJIpOB MOJT PYKOBOJICTBOM KaHJI. (hU3.-MaT. HayK

B. A. bynbiuéna nipu yyactuu aBTopoB yueOHHKOB 1o marematuke ['. B. Topodeena,
C. b. CyBoposoii, C. C. Munaeoii, JI. O. PocioBoii.
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