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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma mo mpeamery «Anrebpay, mpeaMeTHas obOnacte «MaremaTka M MH(QOpPMATHKa», COCTaBICHA B COOTBETCTBUH C
denepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIBHBIM CTAaHAAPTOM OCHOBHOTO 0OIero oOpa3oBaHMsl, HA OCHOBE TPEOOBaHUH K pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30oBaTeIbHOI MporpaMMbl 0CHOBHOTO o0miero oopazosanus MKOY COIII Ne 2 r. YpkymMa B ¢ y4eTOM aBTOPCKOW MIPOTPaMMBbI 11O
anredpe s 8 kinacca (aBropel A.I' Mep3msik, B.b.Ilomonckuii, M.C. Skup).

Pabouas nmporpamma paspaborana Ha 136 gacos, 4 yaca B Heaento (13 3 yaca u3 defepanbHOro KOMIOHEHTa | Jac u3 yactu, GopMHupyeMoit
y4aCTHUKaAMU 00pa30BaTEIbHBIX OTHOIICHHIA).

Ilnanupyemble pe3yJbTaThl OCBOEHHS Y4e€0HOT0 NMpeaMeTa
«AJredopa» B 8 kiacce

N3ydyenne anreOpbl MO JAHHOW MPOrpaMMe CIOCOOCTBYET (DOPMHPOBAHHIO y YYANIUXCS JHYHOCTHBIX, MeTANpPeIMETHBbIX W MpeIMeTHbIX
Pe3yJabTaToB OOyUYCHHS, COOTBETCTBYIOIIMX TpeOOBaHMSIM (henepabHOTO TOCYAapCTBEHHOTO 00pa30BATEIbHOIO CTAaHIApTa OCHOBHOTO OOIIETO
oOpazoBaHusl.

JInyHOCTHBIE pe3yJIbTaThI:

1) BocMTaHKWE POCCUICKOM TIpa)KAaHCKOW WIAEHTUYHOCTU: MATPUOTH3M, yBaxkeHHe K OTedecTBy, MPOIJIOE M HACTOSIIEE MHOTOHAIIMOHAIbHOIO
Hapoja Poccuu; oco3HaHMe cBOEH ATHMYECKON NPHUHAUIEKHOCTH, 3HAHUE HUCTOPHH, SI3bIKa, KyJIbTYphl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Haclleuss HapodoB Poccum M dYenmoBedecTBa; yCBOGHHE T'yMaHUCTHUYECKHX, JEMOKPAaTHYECKMX U TPaJWLMOHHBIX LEHHOCTEN
MHOT'OHAIIMOHAIBHOI'O POCCUIICKOT0 00I1IeCTBa; BOCIMTAHUE YyBCTBA OTBETCTBEHHOCTH U JloJra nepen PoanHoii;

2) ¢hopMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHMS K YUYEHHMIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYaromMXcs K CaMOpa3BUTHUIO MU CaMOOOpPa30BAaHUIO Ha
OCHOBE MOTHBAIIUU K 00Y4YEHUIO U MIO3HAHUIO, OCO3HAHHOMY BBIOOPY U IIOCTPOEHUIO JalbHENUIIEH NHIMBUYyaIbHONU TPAEKTOPUHU 00pa3oBaHus Ha Oase
OPHEHTUPOBKU B MHpe Tpodeccuii U npodecCHOHATIBHBIX MPEANOYTEHHH, C YUETOM YCTOMUYMBBIX MO3HABATENbHBIX WHTEPECOB, a TaK)Ke Ha OCHOBE
(bopMHpOBaHUS YBAXHUTEIHLHOTO OTHOLIEHHUS K TPYY, Pa3BUTHUS OIbITA y4acTUsl B COLMAIBHO 3HAYUMOM TPY/E;

3) ¢opMupoBaHHE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKH U OOIIECTBEHHOH MpaKTUKH,

YUUTHIBAIOIIETO COLUANBHOE, KYJIbTYPHOE, I3bIKOBOE, JyXOBHOE MHOT000pa3re COBPEMEHHOTO MHpa;



4) dhopMupoOBaHHUE OCO3HAHHOTO, YBAXUTEIHLHOTO U JOOPOKETATEILHOTO OTHOIIEHUS K APYroMy YeIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE,
S3BIKY, BEpE, IPaXAAHCKON MMO3UIINH, K UCTOPHUH, KYJIbTYPE, PEIUTUH, TPAAULIUAM, S3bIKaM, IEHHOCTSAM HapoaoB Poccuu 1 Hapo10B MUpa; FTOTOBHOCTH
Y CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBoeHUE COLMATBHBIX HOPM, MTPABWII TOBEACHHUS, POJICH U (POPM COIMAILHOM KU3HU B TPYIIIIaX U COOOIMIECTBAX, BKIFOUYAsl B3POCIBIC U COIUATLHBIC
COOOIIIECTBA; y4acTUE B IIKOJBHOM CaMOYIPABICHUU U OOIICCTBEHHON >KM3HM B TPEIEIaxX BO3PACTHBIX KOMIIETCHIIUH C y4ETOM PErHOHAIBHBIX,
STHOKYJIBTYPHBIX, COIIHAIHBIX U 9 KOHOMUYECKUX OCOOCHHOCTEI;

6) pa3BUTHE MOPAJIHLHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHWH MOPAIbHBIX MpOoOJieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (GopMHUpOBaHUE
HPABCTBCHHBIX YYBCTB M HPABCTBEHHOTO MTOBEACHHMSI, OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHBIM TIOCTYIIKAM;

7) dbopMupoBaHHE KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIEHUU M COTPYJAHHYECTBE CO CBEPCTHHUKAMM, JCTHMH CTapIIEro M MIIAJIIETO BO3pacTa,
B3pPOCJIBIMH B Ipoiiecce 00pa3oBaTeNbHOM, 00IIECTBEHHO MMOJIE3HOH, Y4eOHO-HCCIe0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB JAESATEIBHOCTH;

8) dopmupoBaHUE LEHHOCTU 3A0POBOrO M 0OE30MacHOr0 00pa3a KHW3HHM, YCBOGHHUE MPaBWJI HHAMBHIYAIBHOTO W KOJUIEKTUBHOIO 0E301acHOro
MTOBEJICHUS B YPE3BBIYANHBIX CHTYAIMSIX, YIPOKAIOIINX KU3HH U 3I0POBBIO JTFOCH, TPABIII TIOBEICHUS HA TPAHCIIOPTE U HA JIOPOTax;

9) dbopmupoBaHHE OCHOB SKOJIOTHYECKOH KYJIBTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIICHUS, Pa3BUTHE OIbITA
9KOJIOTHYECKH OPUEHTUPOBAHHOU PeICKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATEIHHOCTH B )KU3HEHHBIX CUTYaIlUsX;

10) oco3HaHMe 3HAUEHUSI CEMbU B )KM3HU YEJIOBEKa U OOIIECTBA, MPUHSATUE IIEHHOCTH CEMEHHOM )XU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOIIEHHE K
YJICHaM CBOCH CEMBH;

11) pa3BuUTHE ACTETHUYECKOTO CO3HAHHS 4Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIEIUs HapoJIoB Poccmm W MuUpa, TBOPUYECKOW JEATEIBHOCTH
ACTETUUYECKOTO XapaKkTepa.

JInaHOCTHBIE pe3yIbTaThl OCBOSHUS a/IalITHPOBAHHON 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUS TOMKHBI OTPAXKATh:

1) mns rryxux, caaboCbIIIamuX, MO3THOOTIIOXIIINX 00YJIArOIIHXCS:CITOCOOHOCTh K COITMAIBHON ajanTalid U HHTETPaIllii B OOMIECTBE, B TOM YHCIIE
IPH peaM3alii BO3MOXXHOCTEH KOMMYHUKAIIMM Ha OCHOBE CJIOBECHOH pedr (BKJIIOYas YCTHYI0O KOMMYHHKAIMIO), a TakkKe, MpU IKEIaHUH,
KOMMYHHKAITUU Ha OCHOBE KECTOBOM pedH ¢ JUIAMH, UMEIOIUMH HApYIIEHUS CIIyXa;

2) g oOydYamIIUXCs C HapyIICHUSMH OIOPHO-JIBUTaTeNIbHOTO ammapara: BIAJCHHE HaBBIKAMU MPOCTPAHCTBEHHOW U COLMAIbHO-OBITOBOMA
OpPUEHTHUPOBKH;, YMEHHE CAMOCTOSATEIHHO W OC30MacHO MEePEBUTATHCS B 3HAKOMOM M HE3HAKOMOM TIPOCTPAHCTBE C HCIIOIH30BAaHUEM CIICIIHATHHOTO
000PYIOBaHUS;CIIOCOOHOCTh K OCMBICICHHIO U AuddepeHnanu KapTHHBl MUpPa, €€ BPEMEHHO-TIPOCTPAHCTBEHHON OpraHU3aIfH; CIIOCOOHOCTh K

OCMBICJICHUTIO COUAJIBHOT'O OKPYKCHUA, CBOCTO MCCTA B HEM, IPUHATUC COOTBCTCTBYIOIIHUX BO3PACTy L[GHHOCTGI\/'I U COLMAIBHBIX poneﬁ;



3) nnst 00yJarOIIUXCSl ¢ PACCTPONCTBAMHU aYTHCTUUYECKOTO CIIEKTpa: GOPMUPOBAHNE YMEHHS CJIEI0BATh OTPAOOTaHHOM CHCTEME MPABIII TIOBEICHUS H
B3aMMOJICHCTBHS B IPHUBBIYHBIX OBITOBBIX, YYEOHBIX M COIMATBHBIX CUTYAIHSIX, YACPKUBATh TPAHUIIBI B3aUMOCHCTBUS; 3HAHHE CBOMX IPEATIOYTECHHNA
(orpanuuenwii) B Ob1ToBOM chepe u chepe narepecos. (IIyHKT monmoHUTENEHO BKIIFOYEH ¢ 16 deBpans 2016 rona mpukazom MunoOpHayku Poccuu ot

31 nexabps 2015 roga Ne 1577)

MetanpeametrHbie pe3yabTaThl ocBoeHuss OOII OO0

1) ymeHHne caMOCTOSITETFHO OMPEENsATh eI CBOEro OOydeHHsl, CTaBUTh U (OPMYIHUPOBAThH Ui ceOsi HOBBIE 3a7add B ydeOe M IO3HABaTEIbHOU
JEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH II0O3HABATEIBHOMN JEATEIBHOCTH;

2) yMEHUe CaMOCTOATENIbHO IUIAHUPOBATh MYTH JAOCTHKEHMs 1ieJiei, B TOM 4YHClie albTepHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3pPeKTUBHBIE
CIOCOO0BI pelIeHus y4eOHBIX U [T03HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCHUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH JAEATEIbHOCTU B IPOLECCE JOCTHUKEHUS
pe3yibTara, ONpeaessiaTh CIOCOO0bl JeHCTBUI B paMKax MpPEASIOKEHHBIX YCIOBHH U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEe;

4) yMeHHe OLICHUBAaTh MPaBHJILHOCTh BBIMOJHEHUs y4eOHOM 3a/jauu, COOCTBEHHbIE BOZMOKHOCTH €€ PELICHNUS;

5) BiaseHue OCHOBAMHU CAMOKOHTPOJIS, CAMOOLIEHKH, PUHATUS PELIEHUN M OCYIIECTBIIEHUS OCO3HAHHOTO BbIOOpa B yueOHOW M IO3HaABATEIbHOU
NEeATEIbHOCTH;

6) yMeHHe OIpeneNsaTh MOHATUSA, cO37aBaTh 00OOIIEHHs, yCTaHABIUBATh AHAJIOTUH, KIacCU(UIMPOBATh, CAMOCTOSTEIbHO BHIOMpPATh OCHOBAHUS U
KPUTEPHUH JUTSI KIacCU(PHUKAIMK, YCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTDH JIOTHYECKOE PACcCyKJIEHUE, YMO3aK/ItIoUeHne (MHIyKTUBHOE,
JeNyKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

7) yMeHue co3/1aBaTh, IPUMEHSITh U IPE0OPa30BbIBATh 3HAKM M CUMBOJIbI, MOJIEJIM U CXEMBI JJIsl pelIeHHs Y4eOHbIX U TIO3HABaTeIbHBIX 3a/ay;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue opraHu30BbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIESTENBHOCTh C YYHUTENIEM U CBEPCTHHKAMHU; paboTaTh MHIMBHIYalIbHO U B
rpymnne; HaxXOAWTh OOllee pelieHre M paspemars KOH(MIMKTHI Ha OCHOBE COTJIaCOBAHMS MO3ULMNA W ydyeTa HHTepecoB; (GOpMYIHUPOBATH,

APTYMCHTHUPOBATh U OTCTAaBAaTh CBOC MHCHHC,



10) yMeHue OCO3HAHHO HCIIOJIb30BAaTh PEUYEBBIE CPENCTBA B COOTBETCTBHM C 3aJauyeii KOMMYHHKAIMM JJIs BBIPAKEHUS CBOMX UYYBCTB, MBICIEH U
oTpeOHOCTEH; IIAHUPOBAHUS U PETYIISILIUN CBOEH EATENIbHOCTH; BIIaJICeHUE YCTHON U MUCbMEHHON PeUbl0, MOHOJIOIMYECKON KOHTEKCTHON Peublo;
11) dopmupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUS HMH(MOPMALMOHHO-KOMMYHHMKAIIMOHHBIX TexHonoruil (mamee - UKT
KOMIIETEHIIMH ); pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIbTYPOIl aKTUBHOT'O II0JIb30BaHUs CIOBApsIMHU U APYTUMHU NOUCKOBbIMU cucTeMaMy; (IloamyHkT
B pelaKiuy, BBeIeHHOH B aericTBue ¢ 21 deBpans 2015 roxa npukazom MunoopHayku Poccun ot 29 nexabps 2014 roga N 1644. 12) popmupoBanue
U Pa3BUTHE DHKOJIOTMYECKOTO MBIIIJICHUSA, YMEHHE HPUMEHSATh €ro B II03HABATEIbHOW, KOMMYHHMKAaTHBHOH, COLMAJIbHON NPAaKTUKE U
po¢ecCUOHATILHON OPUEHTALUH.

MetanpeameTHble pe3ynbTaThl OCBOCHHS a/lallTUPOBaHHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHusl JOKHbBI OTPAKaTh:

1) s rimyxux, caaboCHbIIaNIiX, MO3IHOOTIOXIINX OO0YJarOIINXCS:BlIaJIcCHUE HABBIKAMH OIPENIEICHUSI W WCIPABJICHUS CHEIH(PHUECKUX OIMNOOK
(arpaMMaTHU3MOB) B IMCbMEHHOM M YyCTHOU peun;

2) nns oOydaroUMXcsl ¢ pacCTpOMCTBAMHM ayTUCTHUYECKOro CHEKTpa: (popMHUpOBaHHE CHOCOOHOCTH IJIAHUPOBATh, KOHTPOJUPOBATh U OLIEHUBAThH
coOCTBEeHHBIE y4YeOHBIC ACHUCTBUS B COOTBETCTBUM C IOCTABJICHHOW 3ajjaueii M YCIOBHUSMH €€ pPealu3alMd IpPU COMPOBOXKAAIOMIEH MOMOIIN
MeIarOrMYeCKOro pabOTHUKA W OpPraHM3YIOMIEH IOMOIIM THIOTOPa;(opMUpOBaHHE YMEHHS ONpenensaTh HauOonee 3(PQPEeKTHBHBIE CIOCOOBI
JOCTHIKEHHSI pe3yJibTaTa MpH COMPOBOKIAIONIEH MOMOIIM MEeIarornyeckoro pabOTHUKA U OpPraHU3yIOIIeH MOMOIIH ThIOTOPa; (POPMUPOBAHUE YMEHHUS
BBINOJIHATh JEHCTBUS MO 33JaHHOMY aJTrOpUTMY MM OOpaslly MpH COINpPOBOKIAMONIEH MOMOIIM IMEAAroruuyeckoro pabOTHUKA W OpraHMU3YIOIIeH
MTOMOIIH THIOTOPA;(pOpMHUpPOBaHNE YMEHHUS OLIEHUBATh PE3YNbTAaT CBOEH JIEATEIbHOCTH B COOTBETCTBUH C 3a/laHHBIMH ATAJIOHAMU IIPU OPTaHU3YIOLIeH
MTOMOIIH ThIOTOPa;(hOPMHUPOBAHUE YMEHMSI aJIEKBATHO PearupoBaTh B CTAHAAPTHON CUTYyallUU Ha yCIEX U HeyJauy, KOHCTPYKTHUBHO JEHCTBOBAThH J1aXe
B CUTYyallUsIX HEyclleXa MpU OpraHU3yoLIEH MOMOIIN ThIOTOPA;pa3BUTHE CIIOCOOHOCTH CaMOCTOATEIbHO OOpaTUThCS K MeJarorn4eckoMy pabOTHHUKY
(menarory-ncuxoJory, COUalIbHOMY MEJarory) B ciaydae JUYHBIX 3aTPyJHEHUN B PELICHUH KaKoro-Jnbo Bomnpoca;hopMUpOBaHUE YMEHUSI aKTUBHOT'O
UCIOJIb30BaHUSl 3HAKOBO-CUMBOJIMYECKUX CPEICTB AJI TpeacTaBieHuss MHdopMmanuyd 00 Hu3ydaeMblXx OOBEKTax W Ipoleccax, pa3iMuHbIX CXeM
pelieHrs y4eOHbIX M MPAaKTHUECKHUX 3a/1ay MPH OPraHU3YIOIIeNd MOMOIIM MeNarora-rcuxojiora U ThIOTOPA;pa3BUTHE CIOCOOHOCTH CaMOCTOSITEIBHO
JeCcTBOBaTh B COOTBETCTBHHM C 33JaHHBIMU OJTaJOHAMM MpPU TOUCKE HH(POPMALMU B pa3NUYHBIX HCTOYHHUKAX, KPUTHUYECKH OICHUBATH H
MHTEPIPETHPOBATH MOJIy4aeMyI0 HUH(OPMAIHIO U3 pPa3InYHbIX UCTOYHHUKOB. (IIyHKT momomuHuTensHO BKItoueH ¢ 16 ¢espans 2016 roxa npukazom

Muno6puayku Poccun ot 31 nexa6ps 2015 roma Ne 1577)



MaremaTtuka 1 uHpopMaTHKA
H3yuenue npeomemnoti oonacmu "Mamemamuxa u ungpopmamura” 0ondxcno obecneuums.
—OCO3HAHUE 3HAUYCHHS] MATEMAaTUKN U MH()OPMATHKH B MOBCETHEBHOM JKU3HHU YEIOBEKA;
—(opMHpOBaHUE MPEICTABICHUH O COIMATIBHBIX, KyJIbTYPHBIX U HCTOPHUECKUX (DaKTOpaX CTAHOBJICHUS MAaTEMaTUYECKON HAYKH;
—IOHUMAaHUE POJIM HH(OPMAITMOHHBIX MTPOILIECCOB B COBPEMEHHOM MHPE;
— (bopMupoBaHUE MpeACTaBICHUI O MATEMAaTHKE KaK YaCTH OOIICUEIIOBEYECKOM KYIbTYPhI, YHUBEPCAIBHOM SI3bIKE HAayKH, MO3BOJISIONIEM ONUCHIBATh U
U3y4aTh peajbHbIC MPOLECCH U SBJICHHUA.
B pesynbrate u3yueHus npeamerHoi obsiactu "Matematuka u MHpopMaruka' oOydaroliuecs pa3BUBAIOT JOTMYECKOE M MATeMaTHYECKOE
MBIIUICHUE, TOJIy4arOT NPEACTABICHUE O MAaTeMAaTUYeCKHX MOJICNAX; OBJIQJICBAIOT MATEMAaTHYCCKUMHU PACCYXKICHUSMHU; y4arcs MPUMEHSTh
MaTeMaTHYECKUE 3HAHUS MPH PEHICHUU PA3IMYHBIX 3a7]a4 U OLCHUBATH TOJYYCHHBIC PE3YJIbTaThl; OBJIAJCBAIOT YMECHUSMH PEIICHHUS y4eOHBIX 3ajad;

Pa3BUBAIOT MATEMATUYCCKYIO MHTYULUIO,; ITOJTYYarOT NPCACTABIICHUC 00 OCHOBHEIX I/IH(i)OpMaIII/IOHHI)IX nponeccax B p€ajlbHbIX CUTYyallUuAX.

IIpeomemmnoie pesynomamal usyuerus npeomemuou oonacmu "Mamemamuxa u ungopmamura” 00nHCHBL OMPANCAMb !

Mamemamuxka. Anzeopa. I'eomempusa. Hugpopmamuxa:

1) dbopmupoBanue MpeACTaBICHUN O MaTeMaTHKE KaK O METOJIe MO3HAHUS JEHCTBUTEIHLHOCTH, IMO3BOJISIONIEM OMHUCHIBATH M HU3y4yaTh peajbHbIC
MIPOIIECCHI U SIBIICHUS: OCO3HAHUE POJIM MAaTeMAaTUKU B pa3BUTHU Poccun u Mupa; BOZMOXKHOCTh NMPUBECTU PUMEPHI U3 OTEYSCTBEHHON U BCEMUPHOM
HUCTOPUM MaTEMaTUUYECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTeMaTHYECKHM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HHPOPMAIIUIO), TOYHO U TPAMOTHO
BBIp@XAaTh CBOM MBICIH C MPUMEHEHWEM MaTeMaTHYECKON TEPMHUHOJIOTHMH W CHMBOJHWKH, MPOBOAWTH KiacCH(HUKAIUU, JTOTUYECKHE OOOCHOBAHUS,
JIOKa3aTelIbCTBA MAaTEeMATHYECKUX YTBEP)KICHHI: ONMEPUPOBAHUE MOHATHSIMH: MHOXKECTBO, DJIEMEHT MHOXECTBA, MOJAMHOKECTBO, MPUHAJIECKHOCTD,
HaXOXJCHUE TepeceueHus, OObEeTUHEHHS TOJMHOKECTBA B MPOCTEHININX CHUTYyallUsX; pEIIeHHWE CIOKETHBIX 3a/ad pa3HbIX THUIIOB Ha BCe
apudmeTnueckue ACUCTBUS; MPUMEHEHHE CIIOcO0a MOUCKA PEIICHUs 3a/1aui, B KOTOPOM PaCCy>KIEHUE CTPOUTCS OT YCJIOBUSA K TPEOOBAHHUIO WU OT
TpeOOBaHUSI K yCIOBHIO; COCTABJICHHE TUTAHA PEIICHHS 3a7a4d, BBIJCIICHUE ATANlOB €€ PEIICHHS, NHTEPIPETAIUS BBIUNCIUTEIHHBIX PE3yJbTaTOB B
3ajiaye, MCCe0BaHUE MOYYEHHOTIO PEIIeHUs 33Jaud; HaXOKJIEHHe MPOIEHTa OT YMCia, YUCia MO MPOLEHTY OT HEro, HaXOXKJIEHUs! MPOLIEHTHOTO

OTHOIICHHUC IBYX YUCCII, HAXOXACHUSA NPOUCHTHOIO CHUKCHHUA UJIW MPOLUCHTHOTO IMMOBBIICHUA BEJIMYUHBI; pCIICHUC JIOTUYCCKUX 3aaaY,



3) pa3BUTHE NPEACTABICHUN O YMCIE€ U YHMCIOBBIX CHCTEMax OT HATYpPaJbHBIX 1O JCHCTBUTENBHBIX 4YHCEJ; OBJIAJCHUE HABBIKAMU YCTHBIX,
IUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHUNA: ONEPUPOBAHNE MOHATHAMU: HATYPaJIbHOE YUCIIO, LIE€JI0€ YHUCII0, OOBIKHOBEHHAs ApOOb, AECATHYHAs
IpoOb, CMEIIaHHOE YHCII0, PALIMOHATIBHOE YHUCII0, MPPALlMOHAIBHOE YKCIIO; MCII0JIb30BaHUE CBOMCTBA UMCEN U 3aKOHOB apU(PMETHUECKUX OIepaluii ¢
YKCJIaMU TIPU BBIIIOJIHEHUHU BBIYMCIICHUH; UCIIONb30BaHUE IPU3HAKOB JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIUMCIEHUN U PEIICHUH 3a/1ay;
BBIIIOJIHEHUE OKPYIVICHHS YUCEJ B COOTBETCTBUHU C IPABWIAMM; CPAaBHEHHUE UYHCEIl; OLCHUBAHME 3HAYEHUs KBAJAPATHOI'O KOPHS U3 IIOJIOKUATEIBHOIO
L[EJIOTr0 YHCIIa;

4) oBnaJeHNE CUMBOJIBHBIM S3bIKOM QJI€Opbl, IPUEMaMH BBIITOJIHEHHS TOXKAECTBEHHBIX IPe0o0pa30BaHUM BbIpaKEHUH, pElIeHUs] YpaBHEHUH, cucTeM
YpaBHEHUI, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHUS MOJEIUPOBATh pealibHble CUTYAl[MH Ha S3bIKE aureOpbl, UCCIIE0BATh TOCTPOEHHbBIE MOJIEIH C
HCIOJIb30BaHUEM aIlmapara aiare0pbl, UHTEPIPETUPOBATh MOJIYUYEHHBINH pPE3yJbTaT: BBINOJIHEHME HECIOXHBIX NpPeoOpa3oBaHUN JUIsl BBIYMCIICHUS
3HAYEHUH YNCIIOBBIX BBIPAKEHUH, COACPIKAILUX CTEIIEHU C HATYpaJIbHBIM IIOKA3aTEJIEM, CTEIICHH C LIEIbIM OTPULATEIBbHBIM [10Ka3aTEJIEM; BBIIIOJHEHUE
HECJIOKHBIX ITPeoOpa3oBaHuil LeNbIX, IPOOHO PallMOHAIBHBIX BBIPAKEHUH U BBIPAXKEHUHN ¢ KBAJAPAaTHBIMU KOPHSAMU; PACKpPBIBATH CKOOKH, IPUBOAUTH
MoJ00HBIE CllaraeMble, HCIIONB30BaTh (POPMYIBI COKPAIIEHHOTO YMHOXXEHHUS; PEUICHHWE JIMHEHHBIX W KBaJpPAaTHBIX YpPAaBHEHHH W HEPABEHCTB,
YpaBHEHHI W HEPABEHCTB CBOJSIIMXCS K JMHEWHBIM WM KBAJPATHBIM, CUCTEM YPaBHEHUH M HEPAaBEHCTB, N300pakeHHE PEIICHU HEPAaBEHCTB U HX
CUCTEM Ha YKCIIOBOM IPSIMOW;

5) oBnaseHue cucteMoil (yHKIMOHAJIBHBIX MMOHATUHN, pa3BUTHE YMEHHUS UCIOJIb30BaTh (YHKIHMOHATIBHO-TpaduuecKue NpeACTaBICHUs I PeLIeHUs
pa3IMYHBIX MaTEMaTUYECKMX 3aJad, JUIsl ONHMCAHHS M aHAIM3a PEAIBbHBIX 3aBUCHMOCTEH: ONPEICICHHUE IOJOKEHHUSI TOYKM IO €€ KOOpJIMHATaM,
KOOpPJMHATHl TOYKU IO €€ TOJI0KEHUIO Ha TUIOCKOCTH; HaXOXKIAEHHE MO rpaduKy 3HaUY€HUN (YHKIMH, 00JaCTU ONpeAeseHUsl, MHOXKECTBAa 3HAUEHUH,
HyJed (PyHKIMH, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA, MPOMEXYTKOB BO3pacTaHMs W yObIBaHMs, HAHOOJBIIEr0 M HaUMEHbBILIETr0 3Ha4eHUs (YHKIINU;
NocTpoeHue rpaduka JMHEHHON U KBaJpaTUYHOHN (YHKIMIA; onepupoBaHie Ha 6a30BOM ypOBHE MOHATHUSAMU: M0CIIE0BATEIBHOCTD, apu(pMeTHIecKas
Iporpeccusi, reoMeTprueckas MpOTrpeccHsi; UCIOJIb30BAHUE CBOWCTB JIMHEHHOW M KBaJApaTMUHOM (QYHKIUI W UX rpaduKoB IpH pEeUICHUH 3a1ad U3
JpPYTUX y4eOHBIX MPEIMETOB;

6) OBJIaJeHHE TE€OMETPUUECKUM S3BIKOM; pa3BUTHE YMEHHUS HCIIOJIB30BaTh €ro /s ONHCAHUSA MPEAMETOB OKPY)KAIOLIEr0 MHUPA; pPa3BUTHE
IIPOCTPAHCTBEHHBIX MPEACTABICHUH, H300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX MOCTPOCHUMN: ONIepUpOBaHKE MOHATUAMU: (PUrypa, ToUKa,
OTpEe30K, IpsiMasi, JydY, JOMAaHas, yroyl, MHOTOYTOJIbHHK, TPEYIOJbHHK W YETBIPEXYTOJIbHUK, MPSAMOYTOJIBHUK M KBAaApaT, OKPYKHOCTb M KpYT,
IPSIMOYTOJIBHBIN Mapajsienenunes, Kyo, map; n300paxeHne n3ydaeMblx GUIyp OT pyKH U € MIOMOILBIO JIMHEWKH U LIUPKYJIS; BBIIOIHEHUE U3MEPEH Usl

JUIVH, PaCCTOSIHUH, BEJIMYHH YIJIOB C IIOMOIIBIO MHCTPYMEHTOB JUIsl U3MEPEHUN JUIMH U YIJIOB;



7) popMupoBaHHE CHUCTEMATHUECKUX 3HAHUH O IUIOCKMX (UTypaX M HMX CBOICTBax, MPEJCTABICHUH O MPOCTEHIINX MPOCTPAHCTBEHHBIX Telax;
pa3BUTHE YMEHUN MOJCIMPOBAHMS PEANBHBIX CHUTyallMii Ha S3bIKE TIE€OMETPUH, HCCIECIOBAaHUS IIOCTPOCHHOW MOJENHM C HCIIOJIb30BAaHUEM
reOMETPUUECKUX IOHIATUH M TeOopeM, almnaparta aareOphl, pelIeHHs IeOMETPUYECKUX M MPAKTUYECKUX 3ajad: OlepUpOBaHUE Ha 0a30BOM YpOBHE
MOHATUSIMH: PAaBEHCTBO (UTYp, MAPAJUIETBHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX, YTIIbl MEXIY MPSIMBIMH, NEPIEHAUKYIAP, HAKIOHHAS, TPOSKIH I,
IIPOBEJICHUE J1I0KA3aTEIbCTB B TEOMETPUH; ONIEPUPOBAHUE HA 0A30BOM YPOBHE NOHSTUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YHCJIO,
KOOP/AMHATHI Ha IUIOCKOCTH; PEIIEHUE 3a/1a4 Ha HaXOXKAEHUE FeOMETPUYECKUX BEJIMYMH (JUIMHA U PACCTOsSHUE, BEJIMYUHA YIJIa, IUIONA/Ab) 0 oOpa3nam
WM aJTOpUTMaM;

8) oBiageHHe MPOCTEHIIMMHU CIIOCOOaMM TPEACTABICHUS M aHAIM3a CTATUCTHUYECKUX IAHHBIX; ()OPMHPOBAHUE TMPEICTABICHUH O CTATHCTUYECKHUX
3aKOHOMEPHOCTSAX B PEATBHOM MHUPE U O Pa3IMYHBIX CIOCO0aX MX M3YYEHHS, O MPOCTEUIINX BEPOSTHOCTHBIX MOJEISAX; pa3BUTHE YMEHHI M3BJICKATh
uHpOpMalKIO, MPEACTaBICHHYI0 B Ta0IMLaX, Ha AMarpammax, rpaukax, OolnUChIBaTh U aHAJIU3UPOBATh MACCHUBBI YHMCIOBBIX JAHHBIX C IOMOIIbIO
MOAXOJAUINX CTATUCTUYECKUX XapPAKTEPUCTHUK, UCIIOJIB30BaTh IOHUMAaHUE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOUIUX SIBJICHUM IIPU NPUHATUH PELUCHUI:
(dbopMHpOBaHKE TPEICTABICHUS O CTATUCTHYECKUX XapaKTEPHCTUKAX, BEPOSITHOCTU CIYyYailHOTO COOBITHS; PEIICHHE MPOCTEHIINX KOMOMHATOPHBIX
3a/1a4; OINpEEIICHUE OCHOBHBIX CTaTHUCTUYECKUX XapAaKTEPUCTUK YHCIIOBBIX HAOOpPOB; OLEHUBAHUE W BBIYMCIEHUE BEPOSITHOCTH COOBITHS B
MNPOCTEHIINX CIydasX; HAJIMYME MPEJCTaBICHUS O POJIU MPAKTHUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITHH, O POJIM 3aKOHA OOJBIIMX YHCET B
MacCOBBIX SIBJIEHUSIX YMEHHE CPAaBHHUBATH OCHOBHBIE CTATHUCTUYECKHE XAPAaKTEPUCTHKH, IMOJIyYEHHBIE B IPOLECCE PEUICHMs NMPHUKIAJHOW 3ajauu,
M3YYEHHUS PEaIbHOTO SIBIICHUS;

9) pazBuTHE YMEHUN NPUMEHATh W3YUYECHHbIE MOHITHS, PE3YylbTAaThl, METOJbI JJI PEUICHHs 3aJa4 MPaKTHUECKOIo XapakTepa U 3ajad U3 CMEXHBIX
JUCLUUIUIMH C HCHOJb30BaHUEM TP HEOOXOJMMOCTH CIPABOYHBIX MAaTEpUATIOB, KOMIBIOTEPA, I0JIb30BAaThCS OI[EHKOM M NPUKUAKOW MpH
MIPAKTUYECKUX PACUYETAX: PACIIO3HABAHNUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUI; OLICHUBAHUE PE3YJIbTATOB BBIYMCICHUH MPU PELICHUH MPAKTUYECKHUX
3aJ1a4; BBIMOJIHEHUE CPABHEHUS YHCEN B PEAJIbHBIX CUTYAIlUsIX; HCIIOJIb30BAHUE YUCIIOBBIX BHIPAKEHUHN MPH PELIeHUH NMPAKTHUUECKUX 3a]ad U 3a7a4 U3
JPYTUX y4eOHBIX MPEIMETOB; PElIeHHE MPAKTUUECKUX 3a/1a4 C IPUMEHEHUEM MTPOCTEHIINX CBONCTB (YUTYp; BHIIOJHEHUE MPOCTEHIINX TOCTPOECHUN U
M3MEpEeHUH Ha MECTHOCTH, HEOOXOMMBIX B pEeaJIbHOM KHU3HH;

10) ¢opmupoBanue WHGPOPMALMOHHON M AITOPUTMUYECKON KYJIbTYphl; (OpPMHUpPOBAHUE NPEACTABICHUS O KOMIBIOTEPE KakK YHHMBEPCATIbHOM
ycTpoiicTBe 00paboTkH HH(OPMALINK; Pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUN UCIOJIb30BaHUSI KOMIIBIOTEPHBIX YCTPOUCTB;

11) popmupoBanue npeacTaBieHns 00 OCHOBHBIX 3Y4aeMbIX MOHATHIX: HH(GOpMaLKs, aITOPUTM, MOJIEIIb - U UX CBOMCTBAX;



12) pa3BuTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXO0AUMOTO Ui MPO(EeCCHOHATLHON JeSITEIbHOCTH B COBPEMEHHOM OOILECTBE; pa3BUTHE YMEHU M
COCTaBUTh M 3alucaTh AJITOPUTM JUIsI KOHKPETHOTO HCIOJIHUTENS; (OpPMUPOBAaHME 3HAHUM 00 aNrOpPUTMHUYECKUX KOHCTPYKLHMAX, JOIMUYECKHX
3HAYEHUAX M ONEpalusAX; 3HAKOMCTBO C OJHHMM W3 S3BIKOB IPOrPaMMHMPOBAaHUS U OCHOBHBIMH AJITOPUTMUYECKUMHU CTPYKTypaMu - JIMHEWHOM,
YCJIOBHOMW U LIMKJIMYECKO;
13) popmupoBanme ymenuii popmManu3anu U CTPyKTYPUPOBAaHUS HHPOPMALIMHU, YMEHHUSI BEIOUPATh CI0cO0 NMPEACTaBICHUS JaHHBIX B COOTBETCTBHUH C
IIOCTaBJIEHHOMW 3ajjaueil - TabIuLbl, CXeMBI, Tpa(UKH, AMArPaMMBbl, C UCIIOJIB30BAHUEM COOTBETCTBYIOIIUX IIPOIPAMMHBIX CPEACTB 00paOOTKH JAHHBIX;
14) popmupoBaHue HaBBIKOB U YMEHUI 0€30MaCHOI0 M 11€JIecO000pa3HOro MOBEACHUs MpU padoTe ¢ KOMIBIOTEPHBIMU IIporpaMMaMu U B MHTepHeTe,
YMEHHUsI cO0JIt01aTh HOPMBI HH(OPMALIMOHHON ITUKU U I1PaBa;
15) mns cnenmbix W cnabOBUAAIIMX OOYYArOIIMXCS:BIAACHAE NPABUIAMHU 3alCH MaTEeMAaTHYEeCKHX (OPMYNI W CIEHUAIBHBIX 3HAKOB penbedHO-
TOUYEYHOM cucteMbl 0003HaueHuit JI.bpaiins;BnasgeHue TakTHIIbHO-0CS3aTEIbHBIM CIIOCOOOM 00CIeI0BaHUS U BOCHPUATHS pelibeHBIX N300pakeHuit
IIPEIMETOB,KOHTYPHBIX N300paKeHUI reOMeTpUYeCcKUX GUIyp U T.I1.;yMEHUE YUTATh pelbedHble rpaUKH 3IeMEeHTapHbIX (PYHKIMI HA KOOPIUHATHON
TUIOCKOCTH, IPUMEHSTH CHEIHAIbHBIE TIPUCTIOCOOICHUS ISl PeNbe(HOTO YePUCHUS; BIIaJCHHEe OCHOBHBIM ()YHKIIMOHAJIOM IPOTPaMMBbl HEBU3YaJIbHOTO
noctyna K uHpopmanuu Ha 3kpaHe [1K, ymeHne ucrnonb30BaTh NepCOHAIbHBIE TURIOTEXHUYECKUE CPECTBa NHPOPMALMOHHO-KOMMYHUKAITHOHHOTO
JOCTYIa CJETBIMA 00yYatOLIUMHUCS;
16) st 00y4aroIMXCsl ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEIFHOTO alllapaTa:BiaJeHHe CIeHaTbHBIMA KOMIBIOTEPHBIMU CPEICTBAMU TIPEICTABICHUS U
aHaJlu3a JIaHHBIX M YMEHHE HCIIOJIb30BaTh IEPCOHAIbHBIE CpEACTBA JOCTYNla C Y4YETOM JIBUTaTeNbHBIX, PEUEIABUIATEIbHBIX M CEHCOPHBIX
HapyLICHUIi;yMEHUE UCIO0Ib30BaTh epCcoHaNIbHBIE cpeacTBa foctyna. (IIyHKT B peakiuu, BBeAeHHOM B aeiictBue ¢ 16 ¢pespans 2016 rona nmpukazom
Muno6prayku Poccun ot 31 nexadps 2015 roga Ne 1577.)
Mamemamuxa. Aneeopa. I'eomempus
Buinycknux nayuumcs 6 5-6 knaccax (Ins WCMOJIb30BAaHMUS B TOBCEAHEBHOW JKM3HM M 00€CHEYeHHs BO3MOKHOCTHU YCIEIIHOTO IPOJIOJKEHUS
oOpa3oBaHus Ha 6a30BOM YPOBHE):

—OIepupoBaTh Ha 0A30BOM YpOBHE 2 MOHATUSAMHU: MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOKECTBO, MPHUHAIEKHOCTB;

—3a7jaBaThb MHOXKECTBA [IEPEUNCIEHUEM UX DJIEMEHTOB;

—HaxXOJUTh NepeceueHune, 00beTMHEHNE, IOAMHOKECTBO B POCTEHIINX CUTYAIUSX.

—B noBceHEBHOM KU3HU U NIPU U3YYECHUH JAPYTUX IIPEAMETOB: PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS.



—Yucna:onepupoBarh Ha 0a30BOM YpPOBHE MOHSATHUSMH: HATypalbHOE YHCIIO, IEJ0€ YHCI0, OOBIKHOBEHHAs APOO0b, MecsATUYHas IpoOb, CMEIIaHHOE
YHUCJIO0, PAllMOHAJIBHOE YHCIIO; KCMOJIb30BAaTh CBOMCTBA YMCEN W IPaBWIA JCUCTBUUA C PAUMOHAJIBbHBIMU YHUCIIAMU TIPU BBHINOJHEHUM BBIYMCIICHUM;
WCIIOJb30BaTh MPU3HAKUA JeNMMOCTH Ha 2, 5, 3, 9, 10 nmpu BBINOJHEHUH BBIYMCICHUM M PEUICHWHU HECJIOXHBIX 3a/1ay; BBIMNOJHATH OKPYIJICHUE
pallMOHAJIBHBIX YUCEI B COOTBETCTBUH C MPABUIIAMU; CPABHUBAThH PallMOHAJIbHbBIC YUCTIA.
—B noBcenHeBHON XU3HU U MIPU U3YYEHUU JIPYTUX MPEIMETOB: OIIEHUBATh PE3yIbTaThl BEHIYMCICHUM MPU PEIICHUM MPAKTUYECKUX 3a/1a4; BBIMOJHSITH
CpaBHEHHE YHCE]I B PEAJbHBIX CHUTYallMsIX; COCTABJIATh YHMCIOBBIC BBIPAKEHHUS IMPH PEHICHUH NPAKTUYCCKUX 3aa4 W 3aJad M3 JAPYTHX y4eOHBIX
MPEAMETOB.
—CraTtucThKa U TEOpHUs BEPOATHOCTEH: PAaclo3HaBaTh KOHKPETHBIC MPUMEPHI OOIMIMX MOHATHH IO XapaKTEPHBIM IpPH3HAKAM, BBITIOJHATH JACHCTBHUS B
COOTBETCTBUU C ONPEICICHUEM U MPOCTEHIITUMHU CBONCTBAMHU MOHATUM, KOHKPETU3UPOBATh MPUMEPAMU OOIINE MOHATHUS.
—IIpencraBnars qaHHBIC B BUJE TaOIMIL, JHArpaMM, YUTaTh HH(GOPMALIUIO, TPEJICTABICHHYIO B BUJE TAOIHIIbI, TUArPAMMBI.
—TexcToBble 3a1aun: PemaTh HECTIOKHBIE CIOKETHBIC 337]aUd Pa3HBIX TUIIOB Ha Bce apu(pMeTHUYecKHe NEHCTBUS; CTPOUTH MOJIEb YCJIOBUS 3a71auu (B
BUJIC TAOJUIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHBI 3HAUCHUS JBYX M3 TPEX B3aUMOCBS3AHHBIX BEJIIMYUH, C IO IMOWCKA PEIICHUS 3a/1a4u;
OCYIIECTBIISITH CIIOCOO TIOMCKA PEIICHHs 3a7add, B KOTOPOM PACCYKICHHE CTPOWTCS OT YCIOBHS K TPEOOBAaHUIO WM OT TPeOOBaHUS K YCIIOBHIO;
COCTaBJIATH IUIAH PELICHUS 3aJa4yd; BBLACIATH JTAlbl PELICHUS 3aJa4d; UHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3yJIbTaThl B 3ajaye, UCCIEN0BAaTh
MOJTyYEHHOE pEeIIeHUE 33a/ayd; 3HATh pazliUuyhe CKOPOCTe 00BbeKTa B CTOsSYeH BOje, MPOTUB TEUEHUS M IO TEUCHHIO PEKM; pellaTh 3aJadd Ha
HAXOJKJIEHWE YaCTH YMCIIa U YUCJIA 110 €r0 YacCTH; PeIlaTh 3a7a4u pa3HbIX TUIOB (Ha padoTy, Ha MOKYIKH, Ha IBIYKEHHE), CBSI3BIBAIOIINX TPHU BEJIMYUHBI,
BBIJICTISATH 3TH BEJIWYUHBI U OTHOLICHUS MEKIY HUMH; HaXOAUTh MPOILEHT OT YMCIIA, YHACIO MO MPOLEHTY OT HEro, HaXOJIUTh MPOLIEHTHOE OTHOIIECHHE
JIBYX YHCEJ, HAXOAUTh IPOLEHTHOE CHWIKEHHE WJIM IPOLEHTHOE IIOBBIICHUE BEJIMYMHBI;, pPEIIaTh HECIOKHBIE JIOTMYECKHE 3ala4d METOJIOM
pacCyKIECHUM.
—B noBcenHEeBHOMN KU3HU U NPHU U3YYEHUU OPYTUX MPEAMETOB: BBIABUTATH TMIIOTE3bl O BO3MOXHBIX INPEIEIBbHBIX 3HAYEHUSAX MCKOMBIX BEJIMYHMH B
3aade (genaTh IPUKHUIKY)
Haensonasn ceomempus I'eomempuueckue gpucypoi
OnepupoBarh Ha 0a30BOM ypOBHE TMOHATUAMH: (UTypa, TOUKA, OTPE3OK, MpsMas, JIyd, JOMaHas, yrojJ, MHOTOYTOJIbHHK, TPEYrOJbHUK U
YeTHIPEXyTOJILHUK, IPSIMOYTOJILHUK U KBaJApaT, OKPYKHOCTh U KPYT, MPSIMOYTOJIBHBIN Mapaienenumes], Kyo, map. M3o0paxkaTs uzydaembie GUTypbI
OT PYKM M C MOMOIUBI JMHEUKA W LUPKYJIA. B MOBCEIHEBHOM XU3HM M NPU U3YYEHUHU JPYTHX MPEIMETOB: PELIATh NPAKTUYECKHE 3a0a4d C

MIPUMEHEHHUEM MPOCTEHIIINX CBOUCTB (PUTYD.



Hsmepenuﬂ U 8bl4UC/eHUA. BBIIOIHATh U3MCPCHUC NJIUH, paCCTOﬂHHfI, BCJIMYHH YIJIOB, ¢ IOMOIIIBIO MHCTPYMCHTOB [JIs1 I/I3MepeHI/II71 OJIMH U YTJIOB;
BBIYHCIEATh IJIOIIAAXW IMPAMOYI'OJIbBHHUKOB. B HOBCCI[HCBHOI‘/'I KHU3HU W IIPU U3YUCHUHU APYTrUXx HNpPEAMETOB:. BBIYUCIIATH PACCTOAHHUA Ha MECTHOCTHU B
CTaHAAPTHBIX CUTyalUiX, IJIOAAX IMPAMOYT'OJIbHUKOB, BBIIIOJIHATH HpOCTGfIIHHC IIOCTPOCHUA U USMEPCHUA HA MECTHOCTH, HeO6XOI[I/IMBIe B peaanoﬁ
KHU3HHU.

Hcmopuﬂ mamemamuku. OIMUCBIBAThL OTAC/IBbHBIC BBINAOIIUCCA PC3YIbTAThI, IIOJYUYCHHBIC B XOAC PAa3BUTHUA MATCMATHUKM KAaK HAYKH,; 3HATh IIPUMCPHI

MaAaTEMAaTHYCCKUX OTKprTI/Ifl " UX aBTOPOB, B CBA3U C OTCUYECTBEHHOM U BCCMHpHOfI HCTOpHeﬁ.

IIpenmeTrHble pe3yabTaThl:

Buinycknux nayuumcsa 6 7-9 knaccax (Ans WUCMONB30BaHUS B TOBCEAHEBHOM >KM3HM M OOECHEUEHHUS BO3MOXKHOCTH YCHEIIHOTO MPOJOJIKEHUS
oOpa3oBaHus Ha 6a30BOM ypOBHE)

Onemenmuvl meopuu MHodcecms u mamemamudeckol noeuxky OnepupoBaTth Ha 0a30BOM ypOBHE 4 HMOHSTHUSIMH: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOYKECTBO, MPUHAIEKHOCTh; 3aJaBaTh MHOXKECTBA NMEPEUUCICHUEM HX JJIEMEHTOB; HaXOAUTh NepecedeHue, 00beAUHEHUE, MTOIMHOXKECTBO B
MPOCTEHIINX CUTYAIUAX; ONMEPUPOBATh Ha 0A30BOM YPOBHE MOHSATHUSMU: OMpeelieHne, akCUOMa, TEOPEMa, T0OKA3aTeIbCTBO; MPUBOAUTH MIPUMEPHI U
KOHTPOPUMEPHI I TMOJATBEPKICHUS CBOMX  BBICKa3blBaHWW. B  TMOBCEIHEBHOW JKM3HM W NOpPH HU3YYEHUH JIPYTHX  MPEIMETOB:
pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX TMOHATHH IO XapaKTePHBIM MpPU3HAKAM, BBITIOJHITH JIEUCTBUS B COOTBETCTBUM C OIPEICICHUEM H
MPOCTEHIIMMH CBOMCTBAMHU TOHSATUH, KOHKPETHU3UPOBATH MPUMEpPaMU OOIIME MOHATHS, UCIOIb30BaTh IpadUuecKkoe MPeICTaBICHUEe MHOMXKECTB JIS
OTMCaHUs PEATbHBIX MPOIIECCOB U SIBICHUI, IPU PEIICHUU 3a7a4 JPYTUX y4EOHBIX MPEIMETOB.

Yucna Onepuposame Ha 6a3060M ypoeHe noHamusAMU: HATYpaJlbHOE YHUCIIO, LIE€JI0€ YMCIO0, OOBIKHOBEHHAs ApPOOb, AecATHYHas IpoOb, CMEIIaHHAs
npo0b, palMoOHATBHOE YHCIIO, apu(METHUECKH KBaIpaTHBIM KOPEHB; MCIOJIH30BaTh CBOWMCTBA YHCENI M TpaBWiIa JACHCTBUM TIPH BBITTOJHCHUH
BBIYMCIICHHUI; MCIONb30BaTh MPU3HAKUA AETUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHWH BBIYMCICHUN W PELICHUU HECIOXKHBIX 33J]1a4; BBITOJIHITH
OKpYTJICHHE PAlMOHAJIBHBIX YHCE]I B COOTBETCTBUU C IPABWJIAMH; OLICHUBATH 3HAUYEHUE KBAJIPATHOIO KOPHSA M3 MOJIOKUTEIBHOIO LEIOr0 YHUCIA;
pacno3HaBaTh pallMOHAJIbHBIE U UPPALMOHAIBHBIC YKCIIA; CPABHUBATh YHMCIIA. B MOBCETHEBHOM KU3HU U IIPU U3YYEHUU APYTHUX MIPEAMETOB: OLIEHUBATH
pe3yJbTaThl BBIYMCICHUN MPU PEUICHWH MPAKTHUYECKUX 3a]1ad; BBINOJHITH CPAaBHEHUE YHUCET B PEAJbHBIX CUTYallUsSIX; COCTABJISITH YHUCIOBBIE

BBIPpAXKCHUS IPU PCIICHUU ITPAKTUYCCKUX 3ada4 U 3aJ1a4 U3 JPpYIrux yLIC6HBIX npeaIMETOB.



Toorcoecmsennvle npeobpazosanus BBIIOIHATH HECIOXKHBIE NMPeoOpa3oBaHMs Ul BBIYMCICHUS 3HAUYEHUIH YHCIIOBBIX BBIPAKEHHH, COJEpKaIluX
CTEIIEHU C HaTypajbHBbIM IIOKa3aTelleM, CTENEeHU C IeJbIM OTPULATEIbHBIM I10KA3aTeleM; BBINOJIHATh HECIOXKHbIE NPeoOpa3oBaHUs LENbIX
BBIPQ)XEHUI: PACKPBIBaTh CKOOKH, IPUBOJUTH MOOOHBIE ClaraeMble; UCIOIb30BATh (POPMYJIIBI COKPALLICHHOIO YMHOKEHUS (KBaJpaT CyMMbI, KBaapaT
Pa3HOCTH, pPa3HOCTh KBAJAPATOB) /Ul YHPOIICHHS BBIYMCICHHIA 3HAYCHHWH BBIPAKCHUHN; BBIMOIHATH HECIOXKHBIE MPeoOpa3oBaHus APOOHO-TUHEWHBIX
BBIPAXCHUI U BBIPAXKEHUN C KBaJpaTHBIMU KOPHAMU. B MIOBCeTHEBHOM JKM3HU U NIPU U3YUYEHUU APYTUX IPEIMETOB: IOHUMATh CMBICH 3aIIMCH YHCIIA B
CTaHJApTHOM BHJIE; ONEPUPOBATh Ha 0A30BOM YpOBHE MOHITUEM «CTAHJApTHAsI 3alIUCh YUCIIAy.

VYpasnenus u nepasencmsea OnepupoBaTh Ha 6a30BOM ypOBHE IOHATHUAMU: PAaBEHCTBO, UUCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHHUS, PELICHUE
YpaBHEHHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA; IPOBEPATH CIPABEAIUBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB; PELIATh
JIMHEIHbIE HEPABEHCTBA M HECIIOKHbIE HEPABEHCTBA, CBOJAIIMECA K JMHEMHBIM; pellaTh CUCTEMbl HECJIOKHBIX JIMHEHHBIX ypaBHEHUI, HEPABEHCTB;
IIPOBEPATH, SABISAETCA JIM JJAHHOE YKCIIO PElIeHHEM ypaBHEHMs (HEpPaBEHCTBA); pellaTh KBaJpaTHbIE ypaBHEHHs MO (opMyse KOpHEH KBaapaTHOIrO
ypaBHEHHUs; U300pa)kaTh pEIIEHUs] HEPAaBEHCTB M MX CHCTEM Ha YMCIOBOW MpsMol. B moBceaHEBHON >KM3HU U MPH U3YYCHUH JIPYTUX HPEIMETOB:
COCTaBJIATh U pellaTh JUHEWHbIE YPABHEHUS [IPU PEIICHNUH 3a]1a4, BOZHUKAIOIINX B IPYrUX y4eOHBIX IIpeIMeTax.

@ynxyuu Haxoauth 3HaUYCHHE (QYHKLIUH MO 33JaHHOMY 3HAYCHHIO apryMEHTa; HaXOJIWTh 3HAYCHHE apryMeHTa IO 3a/JIaHHOMY 3HAYECHHUIO (QYHKIIUHU B
HECJIOXKHBIX CUTYalUsAX; ONPEAEIATh IOJ0KEHUE TOUKHU 10 €€ KOOPAUHATAM, KOOPAUHATHI TOUYKH IO €€ MOJI0XKEHUI0 HA KOOPAUHATHON IIJIOCKOCTH; I10
rpaduKy HaXOAUTh OOJACTh ONpPEJENEeHHs, MHOKECTBO 3HAUYEHUH, HYIM (YHKLIUHU, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHUS U
yObIBaHUs, HauOobllIee UM HauMEHbIlee 3HAYeHMs] (YHKIMH; CTPOUTH IpaduK JIMHEHHOW (PYHKUIMU; MPOBEPAThH, SBJISIETCS JIM JAHHBIM rpadux
rpadukoM 3a7aHHON (QYHKIMM (JIMHEHHOW, KBaJpaTUYHOW, OOpaTHOW MpPOMOPIHMOHAIBHOCTH); ONPEAENATh NPUOIMKEHHBbIE 3HAUEHHUS KOOPAMHAT
TOUKU TepecedeHus rpadukoB (QyHKUUH; omepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMHU: IOCIEI0BATEIbHOCTb, apupMeTHyecKas Hporpeccus,
reoMeTpHuecKasl MPOrpeccHsi; pelarb 3ajayd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET ObITh IMOJY4YeH HEMOCPEACTBEHHBIM IOJACYETOM 0e3
npuMeHeHus Gopmyil. B moBceHEBHOM KU3HU U NPU U3YyYEHUH JPYTHX MPEIMETOB: UCIOJB30BaTh TpaduKU PEeaJbHBIX MPOILIECCOB U 3aBUCUMOCT €
JUIS OTpeAeNieHUs] UX CBOMCTB (HauOOJbLIME M HAUMEHbIINE 3HAYEHHUs, MPOMEXKYTKH BO3pacTaHHs M YObIBaHMS, OONACTU TOJOXKHUTEIbHBIX U
OTPUILIATENILHBIX 3HAYSCHU U T.I1.); UCIOJIb30BaTh CBOMCTBA JTMHEHHON (DYHKIIMU U €€ TpadUK NP pellIeHUH 3aJa4 U3 APYTUX Y4eOHBIX TPEIMETOB.
Cmamucmuxa u meopusi eepoamuocmeil  VIMeTh mpeacTaBIeHHE O CTATUCTUYECKHX XapaKTePUCTHUKAX, BEPOATHOCTH CIIyYailHOro coOOBITHS,
KOMOMHATOPHBIX 3aJlayax; pelaTh MpocTeiiiie KOMOMHATOPHbBIE 334a4l METOJOM IPSIMOTO M OPraHM30BaHHOTO Mepedopa; Mpe/ICTaBIsITh JaHHbIE B
Buje Tabuul, auarpamMM, rpadukoB; 4WTaThb MH(OpPMAIMIO, MPEACTABICHHYIO B BHJE TaOJMIbI, JUarpaMMsbl, rpaduka; ONpeAessTb OCHOBHBIE

CTaATUCTUYCCKUC XAPAKTCPUCTUKU YUCIIOBBIX Ha60pOB; OIICHUBATb BCPOSATHOCTH COOBITHS B HpOCTefILLII/IX ClIydadx; UMCTb MPCACTABJICHUC O POJIU



3aKOHa OOJIBIIMX YMCEN B MACCOBBIX SIBJICHUSAX. B MOBCenHEBHOW KHU3HHU M MPH U3YYEHUH JIPYTUX MPEIMETOB: OICHUBATh KOJUYECTBO BO3MOKHBIX
BapUaHTOB METO/OM Iepedopa; UMETh MPEACTaBICHUE O POJIM IPAKTUYECKHU JOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUH; CPaBHHUBATh OCHOBHBIE
CTaTUCTUUYECKUE XapaKTEPUCTHKH, MTOJYyYEHHbIE B IPOLIECCe PEILIEHUs NMPHUKIATHON 3a/1aul, U3yYeHUs PEeabHOIO SIBJICHUS; OLIEHUBATh BEPOATHOCTh
peanbHBIX COOBITUH U SBJICHUN B HECTOXKHBIX CUTYaIIHsX.

Texcmogvle 3a0auu PemaTh HECIOXKHBIE CIOKETHBIC 33J]aud Pa3HbIX THIIOB HA BCe apu(pMETHYECKUe NEHCTBUS; CTPOUTH MOJENb YCIOBHS 3a1aud (B
BUJIe TaOJIMIIbI, CXEMbI, PUCYHKA WM YPAaBHEHMsI), B KOTOPOW JaHbl 3HAUEHUs ABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYUH, C LIEJIbI0 TOMCKA eIl ECHUS
3aJjau; OCYILECTBIIATh CHOCOO IMOMCKA peIIeHUs 3a7ayd, B KOTOPOM PAacCyXJIEHUE CTPOUTCS OT YCIOBMs K TpeOOBaHMIO WM OT TpeOOBaHUS K
YCIIOBUIO; COCTAaBJIATh IUIAH PELICHUs 3aJaud; BBIACNATH ATAlbl PEIICHUs 3aJaud; MHTEPIPETUPOBATh BBIUMCIUTENBHBIE PE3YyJbTaThl B 3ajade,
UCCIIEIOBaTh MOJIYYEHHOE pElICHUE 3aJjaud; 3HATh pa3jMuue CKOpocTel O00BbEKTa B CTOSYEH BOJAE, IPOTHUB TEUEHUS U IO TEUEHUIO PEKHU; pEelIaTh
3aJjaud Ha HaXO’KJCHUE YacTH YMCIIa M YHCla 110 €ro 4acTH; pelaTh 3aJaud pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA JBHXKEHHE), CBSA3bIBAIOILUX
TPU BEJIHUYMHBI, BBIIEJIATh 3TU BEJIUYMHBl M OTHOILEHUS MEXJIYy HUMM; HaXOIUTh IMPOLEHT OT YHUCIA, YUCIO MO MPOLEHTY OT HEero, HaxoJIuTb
IIPOLIEHTHOE CHM>KEHUE WJIM MPOLIEHTHOE MOBBIILIEHUE BEITUYHUHBI; PEIIaTh HECIOKHBIE JJOTUYECKHE 3a/1a4l METOJIOM paccyXkaeHui. B nmoBceaneBHol
KU3HU U MPU U3YYEHUU APYTUX IPEIMETOB: BBIIBUraTh I'MIIOTE3bl O BO3MOYKHBIX IpPENEIbHBIX 3HAUEHUSX HMCKOMBIX B 3aJau€ BEJIMYMH (J1€1aTh
HNPUKU]KY).

T'eomempuueckue @ueypsiOnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMH T€OMETPUYECKHX (UTyp; H3BIEKaTh MHMOPMALUIO O T€OMETPUUYECKUX
¢urypax, npeacTaBIeHHYI0 Ha yepTexaxX B SIBHOM BHUJE; MPUMEHSTH Ul PEUICHHs 3a/lad reoMeTpuuecKrue (akThl, €CJIM YCIOBHUS WX MPUMEHEHUS
3aJlaHbl B SIBHOM (hopme; peliaTh 33a4u Ha HAXO0XJACHHE T€OMETPUUYECKUX BEJIMYMH MO oOpa3laM WM aaropurMaM. B moBceaHEBHOM KHU3HU U NPU
M3YYEHUHM JpPYTruX MpeIMETOB: MCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKMX (GUIYp A pelleHUs TUIOBBIX 3aJay, BO3HUKAIOMIMX B CUTYaIHsIX
IIOBCEIHEBHOM JKM3HM, 33]1a4 IPAKTUYECKOTO COAEPKAHMS.

Ommnowenusa OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUSIMU: PAaBEHCTBO (UIyp, paBHbIE (PUTypbl, PaBEHCTBO TPEYTOJIBHHUKOB, MapaJJIEIbHOCTh
MPSIMBIX, MEPIEHIUKYISIPHOCTD MPSMBIX, YTIIbI MEXAY NMPSAMBIMH, NEPIEHAUKYISpP, HAKIOHHAsA, MPOEKIUsi. B moBceJHEBHON KU3HU U MIPH U3YUEHHUH
IPYTUX IPEIMETOB: MCIOJIb30BaTh OTHOIIEHUS I PEIIEHUS IPOCTENIINX 3a/1a4, BOSHUKAIOUIUX B PEaIbHON KU3HU.

Hsmepenus u evluucnenuss BoIIOTHATS U3MEPEHUE AJIMH, PACCTOSIHUM, BEJIMUYUH YIVIOB, C MOMOILBIO MHCTPYMEHTOB JJIsl U3MEPEHUHN [UIMH U YIJIOB;
MPUMEHSTHh (POPMYIIbI IEPUMETPA, MJIOWAAN U 00beMa, IJIOMAAN TOBEPXHOCTH OTAENbHBIX MHOTOTPAHHUKOB NPHU BBIYUCIIEHUAX, KOTJa BCE JTaHHBIE

MMEIOTCS B YCIIOBUU; IPUMEHSTH TeopeMy [ludaropa, 6a30Bbie TPUTOHOMETPUUYECKHUE COOTHOIIECHUS JJIsl BBIYMCIICHUS JUIMH, PACCTOSIHUM, IJI0IaAeH B



MPOCTEUIINX CiIy4yasix. B MOBCEAHEBHOM XW3HU M TNPU M3YYEHUH APYIHMX IPEIMETOB: BBIYKCIATH PACCTOSHHUS HAa MECTHOCTHM B CTaHIAPTHBIX
CUTYaIMX, IUIOIIAIN B MPOCTEHUININX CITydasX, MPUMEHSITh (POPMYIIBI B TPOCTEHIIINX CUTYAIUSAX B TIOBCEIHEBHOMN KU3HHU.

I'eomempuueckue nocmpoenuss 1300pakatb TUIOBBIE TUIOCKHE (GUTYPHI U (PUTYpHl B MPOCTPAHCTBE OT PYKH U C IOMOIIBK HHCTPYMEHTOB. B
MTOBCETHEBHOM JKU3HH U TMPU U3YUYEHUU JPYTUX MPEIMETOB: BBIOIHATH MPOCTEHINNE TTOCTPOSHUS HA MECTHOCTH, HEOOXOAMMBIE B PEAIbHON JKU3HHU.
I'eomeTpuueckue mpeodpazoBanus CTpouTh (HUTYPYy, CHMMETPHYHYIO JAaHHOW (PUType OTHOCUTEIILHO OCH M TOYKW. B MOBCEAHEBHOW >KU3HH H TIPH
M3y4YeHUHU APYTHX IMPEAMETOB: pacliO3HaBaTh JBHKCHHE OOBEKTOB B OKPYKAIOIIEM MHPE; PaclO3HaBaTh CHMMETPHYHBIE (PUTYPHI B OKPYKAIOIIEM
MHpE.

Bexmopul u koopounamoer na niockocmu OnepupoBarh Ha 0a30BOM YpOBHE TOHSATHSMHU BEKTOpP, CyMMa BEKTOPOB, MMPOHU3BEACHUE BEKTOpA HA YHMCIIO,
KOOPJMHATHl HA TUIOCKOCTH; ONPEICSNISATh MPHOIMKEHHO KOOPIUHATHI TOYKHU 0 €€ M300paKCHHUIO Ha KOOPJAMHATHOM IJIOCKOCTH. B mOBCEeTHEBHOMN
KU3HHU U NPU U3YYEHUU JAPYTUX MPEAMETOB: HCHOJIb30BaTh BEKTOPHI ISl PELICHUs MPOCTEMIINX 33]1a4 Ha ONpPEAEICHHE CKOPOCTH OTHOCUTEIBHOTO
JIBKCHMS.

Ucmopus mamemamuxy ONUCHIBATh OTAEIbHBIE BBIIAIOIINECS PE3yJIbTAThI, MOJYUYCHHBIC B X0J/I€ PA3BUTHSI MAaTEMAaTUKH KaK HAYKH; 3HATh MPUMEPHI
MAaTEMaTUYECKUX OTKPBITUM UM UX aBTOPOB, B CBSI3M C OTE€YECTBEHHOM M BCEMHUPHOM MCTOPHUEN; NMOHMMATh POJIb MAaTEMATUKU B pa3BUTHUH Poccum.
MeTtoasl MaTeMaTuku. BeiOMpaTh MOIXOSIINI U3y4YEeHHBIA METOM 7Sl PEIICHUs M3yYeHHBIX THUIIOB MaTeMaTW4yecKuX 3anad; [IpuBoauTH mpuMeEpbI
MAaTeMaTUUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH JEUCTBUTEIBHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

Buinycknux nonyuum eozmooicnocms Hayyumscs 6 7-9 knaccax nisi 00ecredeHus BO3MOKHOCTH YCTEIIHOTO TTPOI0JDKEHNs 00pa3oBaHus Ha 6a30BOM
U yri1yOJIEHHOM YPOBHSX

Onemenmvl meopuu Muodcecms u mamemamuyeckou nocuxu ONEpUpPOBaTHS MOHATUSMU: OIpPEACICHHE, TEeopeMa, akChoOMa, MHOXECTBO,
XapaKTePUCTHKU MHOXKECTBA, SJIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE M OECKOHEUYHOE MHOKECTBO, MOJIMHOXKECTBO, MPUHA/IEKHOCTh, BKIIOUYCHHE,
PaBEHCTBO MHOXECTB; M300pakaTh MHOXKECTBA W OTHOIIEHHWE MHOXKECTB C IOMOIIBI0 KPYroB Jilepa; OMpenessTh MPHHAIICKHOCTh DJIEMEHTa
MHOXECTBY, OOBEAMHEHUIO M TIEPECEUCHHIO MHOXECTB; 3aJaBaTh MHOXKECTBO C IOMOIIBIO TMEPEYUCIICHHS AJIEMEHTOB, CJIIOBECHOTO OIHMCAHWS;
ONEPUPOBATH MOHATUSAMU: BBICKAa3bIBAHUE, HCTUHHOCTD U JIO)KHOCTb BBICKA3bIBAHUS, OTPHUI[AHNE BBICKA3bIBAHWW, ONIEPALlUH HAJl BHICKA3bIBAHUSMU: U,
WM, He, YCJIOBHBIE BBICKA3bIBaHUS (MMILTHKAIIMHU); CTPOUTH BBICKA3bIBaHUsS, OTPUIIAHUS BBICKA3bIBAHW. B MOBCEAHEBHON JKM3HM M TIPH U3YUYCHUU
JPYTUX TMPEIMETOB: CTPOUTH ILEMNOYKHA YMO3AKJIIOYEHHW Ha OCHOBE HCMOJIb30BAHMWS MPAaBWIJ JIOTMKHU; HCIOJb30BaTh MHOXKECTBA, OINEpAUU C

MHO>KECTBaMH, UX rpaduyeckoe MpeCcTaBICHHEe ISl OMUCAHUS pealbHbBIX MTPOLIECCOB U SBJICHUM.



Yucna OnepupoBaTh MOHATUSIMHU: MHOXECTBO HATypalbHBIX UMCEJ, MHOXKECTBO IIE€JIBIX YHCEJ, MHOMXECTBO PALIMOHAJIBHBIX YHCEIl, UPPALMOHAIBHOE
YUCJIO, KBaJIpaTHBIA KOPEHb, MHOXECTBO JCHCTBHUTEIBHBIX YHCEN, TEOMETPHUYECKas HHTEPIpeTanus HaTypalbHBIX, IEJBIX, PAIMOHAIBHBIX,
JNEHUCTBUTEILHBIX YHUCEN; MOHUMATh M OOBSICHATH CMBICI MO3WIIMOHHON 3allUCH HATYpajJbHOTO YKCIIA;, BBIIOJIHATH BBIUYMCICHUSA, B TOM YHUCIE C
WCIIOJIb30BAaHUEM TPUEMOB PAIlMOHAIBHBIX BBIUMCICHUMN; BBIMIOJHATH OKPYIJICHUE DPAIlMOHAIBHBIX YHUCEN C 33JaHHON TOYHOCTHIO; CpPaBHUBATh
paroHaIbHBIC U UPPAIMOHATBHBIC YHCTIA; TPECTABIIATh PAIIMOHATBHOE YHUCIIO B BHJIE ACCATUYHONU JPOOH YHOPSAOYMBATE YUCIIA, 3alIMCAHHBIC B BUJIE
OOBIKHOBEHHOU M aecsaTuuHor napodu; Haxoauth HOJ[ m HOK 4mcen u ucnosib3oBaTh UX MPH PEIICHUM 3a7a4. B MOBCETHEBHOW XKWU3HH U IIPHU
M3y4YEHUHU JPYTrUX MPEIMETOB: MPUMEHATH IMpaBujia MPUOIMIKEHHBIX BBIUMCICHUN MPU PEIICHUH MPAKTUYECKHUX 3a/Jad W PEHICHHH 3a7ad JAPYTHX
Y4eOHBIX IPEJAMETOB; BBHITIONHATH CPABHCHHE PE3YJIBTATOB BBIYHCICHUN TPH PENICHHH TMPAKTUYSCKUX 3a7ad, B TOM YHCIE NPUOIMKCHHBIX
BBIYMCIICHHI; COCTaBJISTh M OIICHUBATH YWCJIOBBIC BBIPAKEHUS NPH PEIICHUM NPAKTUYSCKUX 3aJad M 3a]ad U3 APYrHuX YYEOHBIX IMPEIMETOB;
3aMKChIBATh U OKPYIJIATH YUCIOBBIE 3HAUCHUS peabHBIX BEJIMYUH C UCIOJIL30BAHUEM PA3HBIX CUCTEM U3MEPEHHS.

Toowcoecmsennvie npeobpazosanus OnepupoBaTh TMOHATUSMHU CTEIIEHW C HATypalbHBIM [IOKa3aTeleM, CTENeHH C IeNbIM OTPULATEIbHBIM
MOKAa3aTeJIeM; BBHITIONHATh MPEOOPA3OBAHUS MENBIX BBIPAXKCHHN: ICHCTBHUS C OJHOWICHAMHU (CJIOXKEHHWE, BBIUMTAHUE, YMHOXCHHE), JICHCTBHUS C
MHOTO4YJICHaMH (CJIOXKEHWE, BHIYUTAaHUE, YMHOKEHHE); 3HATh OINPEACIICHUE TOHSTHS, YMETh MOSICHATH €r0 CMBICI, YMETh HCIIOIb30BATh MOHATHE U €T0
CBOMCTBAa NIpH MPOBEACHUM PACCYKICHUW, IOKA3aTeIbCTB, PELIECHUWU 3a]ay; BBINOJIHATH PA3JIOKEHUE MHOTOWJICHOB HAa MHOXHUTEIU OAHUM H3
Croco0O0B: BBIHECEHHE 3a CKOOKY, TpYNIUPOBKA, MCIONb30BaHHE (POPMYJT COKPAIICHHOTO YMHOXKEHUS; BBLACNATh KBAaApaT CYMMBbI M Pa3HOCTH
OJIHOWICHOB; PacKJIaJbIBaTh HA MHOXXUTEIW KBaJpaTHBIM  TPEXWICH, BBIMIOJHATH MPEOOpa30oBaHUsl BBIPAKEHUM, COAEPKAIIMX CTENEHU C IEeJIBIMU
OTPHUIIATEILHBIMU TTOKA3aTeNISIMU, IEPEXOAUTH OT 3aMMCU B BUJIE CTETICHHU C IIEJIBIM OTPUIIATEIILHBIM MMOKa3aTeIeM K 3aIlMCH B BUJIE IPOOH; BBITIOJHATD
npeoOpa3oBaHus ApOOHO-PAIIMOHATIFHBIX BBIPAKEHUI: COKpalleHue apoOeil, mpuBeneHue anredpandeckux apobel Kk o00meMy 3HaMEHaTelro,
CIIO)KEHHE, YMHOXKEHHE, JelieHue anredpandeckux ApobOeid, BO3BeJeHHE aaredOpandeckoi IpoOdu B HATYpadbHYIO M LETYI0 OTPUIIATEIbHYIO CTEIICHb;
BBITIOJTHATH TIPEOOpa30BaHUs BBIPAXKEHUH, COACPKAIINX KBaJIpaTHbIE KOPHH, BBIICIATH KBaJapaT CyMMBI WJIHM PA3HOCTH JBYWIEHA B BBIPAKEHUSX,
coJiepKalnX KBaJpaTHbIE KOPHU; BBIMOIHATH MPE0Opa30BaHUs BRIPAXKEHUH, COAEPKATUX MOAY/Ib. B MOBCceTHEBHOM JKM3HU U TIPH U3YYEHUU JIPYTUX
MPEIMETOB: BBITIONHATEH MpeoOpa3oBaHUs U JACUCTBUS C YHCIAMH, 3aITUCAHHBIMU B CTAaHJAAPTHOM BUJIE; BHITIONHATH MPE0OPa30BaHUs alreOpandecKux
BBIPXEHUH MPU PEUICHUH 33/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Ypasnenuss u nepasencmea OmnepupoBaTh TMOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHWsS, pEIICHHUE HEPaBEHCTBA, PABHOCUIIbHBIE
ypaBHEHHUs, 00JaCTh ONpECIICHHs] YpaBHEHUs (HEPABEHCTBA, CHCTEMbl YPaBHEHUHN WJIM HEPABEHCTB); PEIIaTh JIMHCHHBIC YPAaBHCHHUS M YpaBHEHUS,

CBOJUMBIC K JIMHEHHBIM C IMOMOIIBIO TOKJIECTBEHHBIX MPEOOpa30BaHMIi; pelIaTh KBaJpaTHbIE YPAaBHEHHS U ypaBHEHHUS, CBOJUMBIC K KBaJPaTHBIM C



MIOMOUIBIO TOXKJIECTBEHHBIX NPe00pa3oBaHmii; pemarb IpoOHO-IMHEHHbBIC YPaBHEHHS; pelaTh MPOCTEHINNe HppallioHaIbHbIe ypaBHeHus Buga [ [ f
xal,[OOOUOfxgx [ ; pemars ypaBHEHHS BUIa N Xa [] ; pelrath ypaBHEHHUS CIIOCOOOM Pa3iIOKEHUS HAa MHOKUTEIIH M 3aMCHBI IEPEMEHHOM;
UCIOJIb30BAaTh METOJl MHTEPBAJOB JUIsl PELIEHUs LEIbIX U JPOOHO-pallMOHAIBHBIX HEPAaBEHCTB; PELIATh JIMHEWHbIE YPAaBHEHUS U HEPaBEHCTBA C
rapaMeTpaMy; pellaTbh HECIOKHbIE KBAJpaTHbIE YPaBHEHHs C IIapaMETPOM; pellaTh HECJIOKHBIE CHCTEMbI JIMHEHMHBIX YPAaBHEHHMU C IapaMeTpamu;
peuiaTh HECJIOKHBIE YPAaBHEHMS B LENbIX YKCIAX. B OBCEAHEBHON KU3HU U IIPU U3YYEHUM JPYTHX IIPEAMETOB: COCTABIATh U pellaTh JIMHEWHBIC U
KBaJpaTHbIE YPABHEHUS, YPAaBHEHMs, K HUM CBOJALIMECS, CUCTEMbl JIMHEHHBIX ypaBHEHUH, HEPABEHCTB NPHU PEIICHUM 3aJad APYruX y4eOHBIX
IIPEIMETOB; BBINOJIHAThH OLIEHKY MPaBAONOJ00MS Pe3ysIbTaTOB, OJYyYaeMbIX [P PEIIEHUH JUHEHHBIX U KBaPAaTHBIX YPABHEHUH M CUCTEM JIMHEHHBIX
YpaBHEHHI M HEPABEHCTB MPU PEIICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB; BRIOMPATh COOTBETCTBYIOIINE YPaBHEHUS, HEPABEHCTBA WIIM UX CHCTEMBI
JUIsL COCTaBJICHUs MAaT€MAaTHYE€CKOM MOJENM 3aJaHHOW pEaIbHOW CHUTyaluy WIM NPUKIAJHOM 3a1a4d; YMETb MHTEPIPETUPOBATH IOJYYECHHBIA IIPU
pELIECHNN ypaBHEHUS, HEPABEHCTBA WJIM CUCTEMBI PE3YJIbTaT B KOHTEKCTE 3aJaHHON PEaJbHOM CUTYalluH WIH ITPUKIIATHOM 3a1a4H.

@ynxyuu OnepupoBaTh NOHATUAMU: QYHKIMOHAIBHAS 3aBUCUMOCTb, (PYHKIMS, rpaduk GyHKIUM, cr1ocoObl 3a1aHus (YHKIMH, apIYMEHT U 3HaYCHHE
(GbyHKIMH, 00NACTh ONpENeNICHUs] M MHOXECTBO 3HAUEHUH (QYHKIWHU, HyIH (DYHKIHH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTHh (DYHKIIWH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH, CTPOUTH IpadMKu JIMHEHHOM, KBapaTHIHOW (DYHKINN, 0OpaTHOH MPOMOPIHOHAIEHOCTH, (YHKIIMH BUA:

, » » ; Ha TIpUMepe KBaPAaTUYHOM (PYHKIMH, HCIONB30BATh Npeodpa3zoBaHus rpaduka ¢pyHkunn y=f(x) 11 noctpoeHus rpapukoB GyHKINH;
COCTaBJIATh YPAaBHEHMS IPSAMOM IO 3aJaHHBIM YCIOBUAM: IPOXOMSILEH Yepe3 ABE TOUKHU C 3aJaHHBIMH KOOpPAMHATAMU, IIPOXOIALLEH Yepe3 JaHHYI0
TOYKY W MapajuleIbHOM JaHHOM NpsMOM; ucCienoBaTh (QYHKIHMIO NO €€ TIpaduKy; HaxXxOIUTh MHOXKECTBO 3HAYEHWH, HYIH, HPOMEXYTKU
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH KBaJpaTUYHOW (YHKIMM; ONEPUPOBATh MOHITUSIMH: TOCJIEI0BATENbHOCTb, apU(pMeTHYecKas MpOrpeccus,
reoMeTpHuecKasl mporpeccusi; pemarb 3aJadd Ha apu(pMETHYEeCKyl0 UM T'€OMETPHUECKYI0 Mporpeccuto. B moBceqHEBHON KM3HM U MPH U3YYEHUU
JAPYTUX MPEIMETOB: WIIIIOCTPUPOBATH C IOMOIIBIO I'paduKa peaslbHyI0 3aBUCUMOCTb MJIH MPOLIECC M0 X XapaKTepUCTUKaM; UCII0JIb30BaTh CBOMCTBA U
rpaduk KBapaTUIHON (QYHKIIMH MPU PELUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Texcmosvie 3a0auu PemaTh IPOCTBIE U CIIOKHBIE 33Ja4d Pa3HBIX THUIIOB, a TAK)KE 3a/1a4dl MOBBIIIEHHON TPYIHOCTH; MCIIOJIb30BaTh pa3Hble KpaTKue
3alMCU KaK MOJEIU TEKCTOB CIIOKHBIX 3aJay JJI IIOCTPOCHMS IIOMCKOBOM CXEMBI U PELICHUS 3aJay; pa3andarb MOJEIb TEKCTa U MOJEIb PEIICHUs
3aJjauu, KOHCTPYHPOBATh K OJTHOW MOJIENM pEIIeHUs] HECIOXKHOW 3aJjauu pa3Hble MOJENH TeKCTa 3a/auM; 3HaTh U NMPHUMEHATh 00a crocoba moucka
pemieHns 3aaa4y (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBHS K TpPeOOBAHUIO); MOJECIUPOBATH PACCYKICHHUS MPHU MOUCKE PELIeHMs 3a7jad C MOMOILbIO
rpag-cxembl; BBIICIATH 3TAIlbl PELICHUS 3a/1a4l U COAEP KaHUE KaKJ0r0 ITala; yMeTh BBIOMPATh ONTHUMAaJIbHBIN METOJ PELIEHUs 3a]Ja4l U OCO3HABaTh

BBIOOp METO/1a, pacCMaTPUBATh Pa3IMYHbIE METOJIbI, HAXOAUTh Pa3HbIC PEIICHUS 3a/1a41, €CITH BO3MOXKHO; aHAJM3UPOBATh 3aTPYAHEHUS NPU PEIICHUH



3aJa4; BBIMOJHATh Pa3JIMYHbIE NMPEoOpa3oBaHMs MPEIIOKEHHOW 3a1aud, KOHCTPYHUpPOBAaTh HOBBIC 3aJauyd M3 JAaHHOW, B TOM 4MHCIE OOpaTHBIC;
UHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YIbTAaThl B 3a7ade, UCCIEN0BATh MOJIYYEHHOE PEIICHUE 3a]a4M; aHAJIM3UPOBATh BCEBO3MOXKHBIC CUTYyalluu
B3aUMHOI'O PACIOJIOKEHHSI JBYX OOBEKTOB M H3MEHEHHE UX XapaKTEepPUCTHK NPH COBMECTHOM JBM)KEHUH (CKOPOCTb, BPEMs, PAacCTOSHUE) IpH
pelIeHnH 3a7a4y Ha JIBUKEHUE JIBYX OOBEKTOB KaK B OHOM, TaK M B MPOTUBOIIOJIOKHBIX HANPABJICHUSAX; UCCIIEAOBATh BCEBO3MOXKHBIE CUTYAIH TPU
pelIeHnH 3aJay Ha JBUKEHUE IO PEKe, paccMaTpuBaTh pa3HbIE CUCTEMBbl OTCYETA; pEelIaTh Pa3sHOOOpAa3HbIE 3aJaud «HA YacTW», pelaTrb U
00OCHOBBIBaTb CBOE€ pEIlEHHE 33ahay (BBLACIATH MAaTEMaTHUECKYI0 OCHOBY) Ha HAaXOKIACHHE YacTH 4YHciIa M 4YUCIAa 10 €ro 4acTd Ha OCHOBE
KOHKPETHOT'O CMbICIIAa JPOOU; 0CO3HABATh U OOBSACHATH MIEHTUYHOCTh 33Ja4 pa3HbIX TUIIOB, CBS3BIBAIOLINX TPU BEIMUYUHBI (Ha paboTy, Ha MOKYIKH,
Ha JBW)KEHUE), BBIJCNATH 3TH BEJIWYMHBI U OTHOILLEHUS MEXIYy HMUMM, IPUMEHSTh UX NPU PELICHUH 337ady, KOHCTPYHPOBaThb COOCTBEHHBIE 3ajay
YKa3aHHbBIX TUIIOB; BJIaJI€Th OCHOBHBIMHM METOJIaMU PEILLIEHUS 3aJa4 Ha CMECH, CIUIaBbl, KOHIIEHTPA[MH; pellaTh 3aa4d Ha MPOLIEHThI, B TOM UHCIIE,
CJIO’KHBIE TIPOLIEHTHI C 0O0CHOBAaHUEM, UCIIONb3Ys Pa3Hble CIOCOOBI; pelaTh JOrMUECKUE 3a/1aul Pa3HbIMH ClI0cO0aMH, B TOM YHCIIE, C IBYMs 0J0KaMu
U ¢ TpeMs 0JIOKaMM JIaHHBIX C IIOMOUIbIO TAOIHUIL; pelaTh 3a/1a4i 10 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH HAa OCHOBE MCIIOJb30BaHUS M3Yy4EHHBIX
METOJIOB M OOOCHOBBIBaTh PEIICHUE; PEIlaTh HECIOKHbIE 33JaYd 0 MaTeMaTHYeCKOM CTaTHCTHKE; OBJAJE€Thb OCHOBHBIMM METOJAMU PEIIECHUS
CIOKETHBIX 3a/1a4: apu(pMeTHIecKuii, anredpandeckuii, mepedop BapuaHTOB, FTEOMETPUIECKUH, rpadUIecKuii, IPUMEHSITh X B HOBBIX [0 CPABHEHHIO C
U3YYECHHBIMH CUTyallUsAX. B IOBCEIHEBHOM JKM3HM M IPU HU3YYEHUU JPYIMX NPEIMETOB: BBIICIATh INPH PEIIEHUU 3alad XapaKTEPUCTHKHU
paccMaTpuBaeMoil B 3a/1a4€ CUTYyallud, OTJIMYHBIE OT pealbHbIX (T€, OT KOTOPBIX abCTParMpoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYallUH C y4E€TOM
ATHX XapaKTEPUCTHUK, B YACTHOCTH, IIPHU PEIIEHUHU 3a7a4y Ha KOHIIEHTpAlMM, YYUTHIBATh IUIOTHOCTh BELIECTBA; pEIIaTh U KOHCTPYHPOBATh 3a/1auM Ha
OCHOBE pacCMOTPEHUS peajbHBIX CUTYyalllil, B KOTOPhIX HE TpeOyeTCs] TOUHbIA BBIUMCIUTEIbHBIA PE3yJbTaT; pellaTh 3aJja4l Ha JBH)KEHHUE MO PEKe,
paccMmarpuBasi pa3Hble CUCTEMBI OTCUETA.

Cmamucmuxa u meopus eepoamnocmet  OnepupoBaTh MOHATHSAMU: CTOJOYAThle M KPYrOBble JAuMarpamMMmbl, TaOJMIbI JAHHBIX, CpeaHee
apudmernyeckoe, MearaHa, HaubobIlIee U HAUMEHbIIee 3HaUeHUsl BHIOOPKH, pa3Max BBIOOPKH, AUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHUE, ciay4ailHas
M3MEHYUBOCTb; U3BJIEKaTh MH(POPMAIUIO, MPEACTABICHHYIO B TaOauIax, Ha AMarpaMMax, rpadukax; cOCTaBJIsATh TAOJHUIbI, CTPOUTH AHArpamMMmbl U
rpadMKy Ha OCHOBE JIAaHHBIX; ONEPUPOBAThH MOHATUAMU: (DAKTOPUAIT YUCIIA, IEPECTAHOBKU M COUYETaHUs, TPEeyroidbHUK [lackans; mpuMeHsTh NpaBUIIO
MPOU3BEACHUS MIPHU pelleHUN KOMOMHATOPHBIX 3ajay; OMEepUpOBAaTh MOHATHAMHU: CIYYalHBIA OMBIT, CIy4YaiHbIM BBIOOpP, MCIIBITAHUE, 3JIEMEHTapHOE
cillydaiiHOe coObITHE (MCXOJ), KJIACCHYECKOE OIpE/elIeHHEe BEpPOATHOCTH CIY4alHOrO COOBITHSA, OINEpalud HajJ CIy4alHBIMH COOBITUSIMU;
IPEJCTaBIATh UH(OPMAILMIO C MOMOLIBI0 KPYroB Diijepa; peliarh 3aJayd Ha BBIYMCIEHHE BEPOATHOCTU C IOJCYETOM KOJIMYECTBA BAapUAHTOB C

MOMOIIIbI0 KOMOWMHATOpUKU. B MOBCeTHEBHON JKM3HM M NPU HM3YYCHUU JPYTHX IPEIMETOB: H3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa3OBBIBATH



uHpOpMaINIO, MPEJCTaBICHHYIO B TaOMUIaX, Ha AMarpammax, rpadukax, OTpa)kKarollyld CBOMCTBa M XapaKTEPHCTUKU DPEATbHBIX HPOIECCOB U
SBJICHU; ONpeNeNaTh CTAaTUCTUYECKHE XapaKTEPUCTUKKM BBIOOPOK MO Tabiuuam, AuarpamMmmam, rpagukam, BBIIOJIHATh CPAaBHEHUE B 3aBUCUMOCTH OT
LN pELIeHUs 3aJlaud; OLICHUBAaThb BEPOSITHOCTh pEATbHBIX COOBITUH U siBIeHUH. [eomempuueckue ¢hucypbr OnepupoBaTh HNOHATUAMU
reOMEeTpHUECKUX (UTyp; U3BIEKaTh, UHTEPIPETUPOBATH M IMPeoOpa3oBhIBATh MH(OPMAIMIO O T€OMETPUYECKUX (QHUrypax, MPEACTaBICHHYIO Ha
yepTekax; IPUMEHATh reoMeTpruuecKue (haKThl JUIsl pEeHICHUs 33aa4, B TOM YKCIIe, IPEANOIaralolinX HECKOJIBKO IIAaroB pemeHus; (hopMyIHpoBaTh B
IPOCTEHIIMX ClIydasiX CBOMCTBA M NPU3HAKU (UIYp; NOKa3blBaTh I'€OMETPUUECKUE YTBEPKACHUS; BIaJeTh CTAHJAPTHON KiaccuduKanueil MmIocKux
¢buryp (TpeyrojlbHMKOB M YETBIPEXYrOJbHUKOB). B TMOBCEeAHEBHOM JKM3HM M MNpU M3YYEHHUU JAPYrMX IPEIMETOB: HCIOJIb30BaTh CBOMCTBA
TEOMETPHUECKUX (QUTYp Ul peIIeHHs 3a7ad MPaKTUYECKOrO XapakTepa W 3a/ad U3 CMEKHBIX AuciuruinH. OtHomeHuss OnepupoBaTh MOHITHSIMU:
paBeHCTBO (GUTyp, paBHBIE (PUTYPBHI, PABEHCTBO TPEYTOJbHUKOB, MAPAIUICIBHOCTD MPSMBIX, MEPIEHANKYISIPHOCTD MPSIMBIX, YIIIBI MEXIY MPSIMBIMHU,
NEepIEHANKYIISAp, HAKJIOHHAs, POeKLus, nogooue ¢puryp, noJooHsle GUrypsl, NoJ0OHBIE TPEYrOIbHUKH; IPUMEHATh TeopeMy Paseca u TeopemMy O
IIPONOPLIMOHANIBHBIX OTPE3Kax IPHU PELICHUM 3aad; XapaKTEpHU30BaTh B3aHMHOE DPACIIOJIOKECHHME NPSAMON U OKPYXKHOCTH, IBYX OKpYyXHOcTed. B
[IOBCEIHEBHOM JKU3HU U IPU U3YUEHUU JPYTUX IPEIMETOB: HCIOJIb30BaTh OTHOILIECHUS I PEILICHUS 3a/ja4, BOSHUKAIOLIUX B PEAJIbHOM JKHU3HH.
Hsmepenus u evruucnenus OnepupoBarb NPeICTaBICHUSIMHU O JUIMHE, IJIoUa1, 00beMe Kak BenuunHaMu. [Ipumensats Teopemy Iludaropa, popmyss
IUI0IIAAH, 00beMa MPU PEeLLICHUH MHOTOLIArOBBIX 33]a4, B KOTOPHIX HE BCE JaHHbIE MPE/ICTaBICHBI IBHO, a TPEOYIOT BBIYUCICHUH, ONIepUpoBaTh Oojee
IIMPOKUM KOJIMYECTBOM (OPMYJI JUIMHBI, TUIOMIAAH, 00bEMa, BBIUUCIATh XaPaKTEPUCTUKU KOMOMHAIMN QUTYp (OKPYKHOCTEH M MHOTOYTOJIbHUKOB)
BBIUUCIIATh PACCTOSHUS MEXAY (QUIypaMu, IPUMEHSATh TPUTOHOMETpUYECKUE (OPMYJIbl Ul BBIYMCICHUI B 0oJiee CIIOKHBIX CIydasiX, IPOBOJUTH
BBIUMCJICHHS] HA OCHOBE PaBHOBEJIMKOCTH U PaBHOCOCTABIEHHOCTH; IIPOBOJIUTH IPOCThIE BHIUMUCICHHS HA 0ObEMHBIX TeJax; (JOpMyIHpOBaTh 3a/1a4U Ha
BBIUUCIIEHUE JUIMH, MJIOMIAJe 1 00beMOB U pelaTth UX. B moBceTHEBHOMN >KM3HU M NMPHU W3YYEHUM IPYTUX MPEIMETOB: MPOBOAUTH BBIYMCICHHUS Ha
MECTHOCTHU; IPUMEHSATH (hOPMYJIbI IPU BBIYMCICHHUIX B CMEXKHBIX y4EOHBIX MpeaAMeTax, B OKpYKaroeil 1eiiCTBUTETbHOCTH.

l'eomempuueckue nocmpoenus W300paxarb reomeTpuyeckue QUIypbl MO TEKCTOBOMY M CHMBOJIBHOMY OINMCAaHHIO; CBOOOIHO OINEPUpPOBATh
YepTEKHBIMU HMHCTPYMEHTAMH B HECJIOXKHBIX CIIydasX, BBIIOJHATh MOCTPOEHHUS TPEYrOJbHUKOB, MPUMEHSATH OTAENbHbIE METOAbl MOCTPOCHMIA
LUPKYJIEM U JIMHEHKOW W MPOBOJIUTH NMPOCTEHIINE MCCIEOBAHUS YMCIa pElIeHHH; M300pakaTh THIIOBBIE IUIOCKHE (QUIYpHl U OOBEMHBIE Tesa C
IIOMOUIBI0 IPOCTENIINX KOMIIBIOTEPHBIX MHCTPYMEHTOB. B NOBCEAHEBHOMN >KM3HM U IPU M3YYEHHUU APYTUX MPEAMETOB: BBIIOJIHATH IPOCTEHILINE
MIOCTPOEHHUS Ha MECTHOCTH, HEOOXO/IMMBbIE B pEaJIbHOM JKU3HH; OIIEHUBATh pa3Mepbl peajbHbIX 00bEKTOB OKPYKAIOIIET0 MUPA.

IIpeobpazosanua OnepupoBaTh MOHATHEM ABMKEHHMs M IpeoOpa3oBaHUs MOAO0OMs, BIaJeTh NPHEMaMHU IMOCTPOEHUs (QUIYp C HCIOJIb30BaHHEM

IBIKEHUH W MpeoOpazoBaHUi MOA00MS, TPUMEHATh MOJYYCHHBIE 3HAHHUS W OMBIT MOCTPOCHUIH B CMEKHBIX IMPEIMETaX U B PEAbHBIX CUTYAIHIX



OKPYKaIOIIEro MUpPa; CTPOUTH (UTYpPY, MOJOOHYIO NaHHOW, MONH30BATHCS CBOWCTBAMH MOAOOUS Ui OOOCHOBAHUSI CBOMCTB (QUTYp; MPUMEHSTH
CBOWCTBA JBW)KCHUH JUIS TIPOBEICHUS MPOCTEHITNX 00OCHOBaHMU CBOWCTB (uryp. B TMOBCeHEBHOW KH3HH W MPH W3YYCHUH JPYTUX MPEIMETOB:
MPUMEHSTh CBOMCTBA JABIKECHHI U IIPUMEHSATH TIO00HE ISl IOCTPOCHUHN M BEIYUCIICHHIHA.

Bexmopwi u xoopounamwsl Ha niockocmu OnepupoBaTh MOHATUSMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroi
MEXy BEKTOpaMH, CKaJSiPHOE MPOM3BEICHHE BEKTOPOB, KOOPAWHATHI Ha IJIOCKOCTH, KOOPJAMHATHI BEKTOPA; BBIMOJHATH JCHCTBUS HaJl BEKTOPAMH
(cnoxeHue, BEIYUTAHUE, YMHOKEHHE HA YHCIIO), BBIYUCIISTH CKAIIPHOE TIPOU3BEACHUE, ONPEIENIATh B MPOCTEHININX CIy4asX Yroll MEXIy BEKTOPaMH,
BBINOJIHATE PA3JI0KECHNUE BEKTOPA HAa COCTABIISIOIINE, TPUMEHSATh MOJMYyYCHHbIC 3HAHUS B (DU3UKE, MMOJIb30BATHCS (DOPMYJION BBIYMCICHHS PACCTOSHHS
MEXIYy TOYKAMH IO WM3BECTHBIM KOOpPJWHATAM, WCIOJIb30BaTh YpaBHEHUS (PUTYp IUIS PEIICHUS 3a]a4; MPUMEHSATH BEKTOPHI M KOOPIWHATHI JIJIS
pElICHUs TeOMETPUYCCKHX 3a/1a4 Ha BBIYUCIICHUE JUIWH, YIJIOB. B MOBCETHEBHOW KU3HH | MPU U3YYCHUU JPYTHX MPESIMETOB: HCIOJIL30BaTh MOHSATHUS
BEKTOPOB U KOOPJAWHAT JJIsl PEIICHUS 33134 10 QU3MKe, reorpapuu U APYruM ydeOHBIM IPEIMETaM.

Hcmopus mamemamuky XapakTepr30BaTh BKJIAJl BHIAAOIIUXCS MATEMAaTHKOB B Pa3BUTHE MATEMATUKH W MHBIX HAYYHBIX 00JIaCTEl; TOHUMATh POJIb
MaTeMaTHKU B pa3Butuu Poccun. Metoasl mMarematuku VCronb3ysi M3ydeHHBIC METOJIbI, IPOBOJUTH J0KA3aTEeILCTBO, BHITIOIHATH OMPOBEPIKCHHUE;
BBIOMpATh WM3YYCHHBIC METOJBI M WX KOMOWHAIIUU IS PEHICHHS MATeMaTHYCCKUX 3ajad; HMCIIOJIb30BAaTh MATEMAaTHYCCKUE 3HAHUWS IS OIHMCAHUS
3aKOHOMEPHOCTEH B OKPY’KaroIIel EeHCTBUTEIILHOCTH M MPOU3BEICHHUSIX UCKYCCTBA; MPUMEHSTh MPOCTEUIITNE MPOTpaMMHBIE CPENICTBA U IEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUH MAaTEMaTHUECKUX 3aau.

Buinycknux nonyuum 603moxcnocms Hayuumscs 6 7-9 kiaccax A yCHEeIHOTo MPOA0IDKEHH 00pa30BaHus Ha yriIyOJICHHOM YPOBHE

Onemenmsl meopuu MHodcecm8 u mamemamudeckol nocuxky CBOOOIHO ONEPHPOBATHO TOHATHSAMHU: MHOXKECTBO, XAPAKTEPUCTHKH MHOKECTBA,
AJIEMEHT MHOXECTBA, MyCTOE, KOHEUHOEe U OECKOHEUYHOE MHOKECTBO, TIOJIMHOKECTBO, MPUHAJICKHOCTh, BKIIOYEHHUE, PABEHCTBO MHOKECTB, CITOCOObI
3aJlaHue MHOXECTBA; 3a/1aBaTb MHOXKECTBa Pa3HBIMU CIOCOOAMHM; MPOBEPATH BHIMOJHEHHE XapaKTEPUCTHUECKOTO CBOMCTBA MHOXECTBA; CBOOOHO
OIIEPUPOBATH MOHATHSAMH: BBICKA3bIBAHUE, ICTHHHOCTH U JIOKHOCTh BBICKAa3bIBAHHUS, CJIOKHBIC M TIPOCTHIC BHICKA3bIBAHUS, OTPUIIAHNE BBHICKA3BIBAH Hif,
HUCTUHHOCTh W JIOXKHOCTh YTBEPXKICHHS W €r0 OTPHUIIAHWS, OIEpallii HaJ BHICKA3bIBAaHUSAMU: W, WU, HE; YCIIOBHBIC BBICKA3BIBAHUS (MMILTHKAIINN);
CTPOUTH BBICKA3bIBAHUS C UCIIOJIL30BAHUEM 3aKOHOB alIreOphl BBICKA3bIBaHM. B MOBCEHEBHOMN KU3HU U TPU U3YYCHHUH APYTUX MPEIMETOB: CTPOUTH
paccyXJIeHHsI Ha OCHOBE HCITOJIb30BAHUS MPABUIT JIOTUKH; UCIIOJIB30BaTh MHOXKECTBA, OMEpaIlii ¢ MHOXKECTBAMHU, WX TpaduuecKoe mpeAcTaBIeHue s
OIMMCAHUS PEATLHBIX TPOIIECCOB U SBJICHHMA, TPH PEIICHUH 337a4 JPYTUX YICOHBIX MTPEIMETOB.

Yucna CBOOOTHO ONEPUPOBATH MOHATHUSAMHU: HATYpaJIbHOE YHCIO, MHOXKECTBO HATYpPAJIbHBIX YHCEJ, IEJI0€ YHCIO, MHOXKECTBO IENBIX YHCEl,

OOBIKHOBEHHAS IIpOGB, JACCATUYHAaA I[pOGI:, CMCHIAHHOC YUCIIO, PAMOHAJIBHOC YHUCIIO0, MHOKCCTBO PAHUOHAJIbHBIX YHCCJI, HPPATUOHAILHOC YUCIIO,



KOpPEHb CTENEHM N, JECHCTBUTEIBHOE 4YHCIIO, MHOYKECTBO JACWCTBUTEIBHBIX 4YHCEN, IE€OMETpUUYECKas HHTEpHpETalus HATypalbHbIX, LEJbIX,
palMOHANIBHBIX, JAECHCTBUTEIbHBIX YUCEN; TIOHUMATh M OOBSICHITH PAa3HUIy MEXKAY MO3MLIUOHHOW M HEMO3ULUUOHHOW CHCTEMaMM 3alllCH YHCEl;
NEPEeBOIUTh YHCIIA U3 OAHOM CHCTEMBI 3allUCH (CUCTEMBI CUMCIICHHS) B IPYTYIO; JOKa3bIBaTh U UCHOJIb30BATh IPU3HAKU JIEIMMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11 cymMmbl ¥ IPOU3BEAEHUS YUCEII IIPU BBHIIOJHEHUHU BBIYMCICHUM U PEILICHUH 3a/1a4; 3HaTh OIIPEEICHUE IOHATHS, 3HaTh U YMETh J0Ka3bIBATh
CBOMCTBA (IIPU3HAKHU, €CJIM OHU €CTh) IOHATHSA, XapaKTEpPU30BaTh CBSI3U C APYTUMHU HMOHSITHUSIMM, MIPEACTABIAS OJHO MOHATUE KAK YacThb LIEJIOCTHOTO
KOMILJIEKCa, HCIOJb30BaTh IMOHATHE U €ro CBOMCTBA IPU HPOBEAECHUM PACCYKICHHUH, 0KA3aTeNbCTB, PELICHUM 3ajady. BBIIOJIHITH OKpPYIJIEHUE
palMOHANIBHBIX U UPPALIMOHAJIBHBIX YHCEIl C 33JJaHHOM TOYHOCTBIO; CPABHUBATH JEHCTBUTENBHBIC YHCIIA Pa3HBIMU CIIOCO0AMM; YIOPSIOUYMBATh UM ClIa,
3allMCaHHbIe B BUJIC OOBIKHOBEHHOM WM JECATHYHOW MpoOH, YHCia, 3alHCaHHBIE C MCIIOJIb30BaHUEM apHU(PMETHIECKOr0 KBaJIpaTHOTO KOPHS, KOPHEH
crenenu Oonbiie 2; HaxoauTh HOJl m HOK wuncen pasHpiMH cnocobaMy M UCHOJIB30BaTh HUX IpPHU PELICHUHM 3a]a4; BBINOJHITH BBIYHUCICHUS U
peoOpa3oBaHusl BBIPAXKEHUH, COJepKAIUX JEHCTBUTENbHbBIE YHCIA, B TOM YHCIE KOPHU HaTypalbHBIX CTeNeHei. B moBceqHEBHON kHU3HU M IpU
M3YYEHHUH JIPYTHX [IPEIMETOB: BBINOJIHATh U OOBSCHATH Pe3ybTaThl CPABHEHMS PE3yJbTaTOB BBIUMCICHUI NPU PELICHUH NPAKTUYECKUX 3a/1a4, B TOM
quclie TpUOIMKEHHBIX BBIYMCIICHUN, MCHOJb3Ysl pa3Hble CIIOCOOBI CPaBHEHMM; 3alKMCbIBaTh, CPABHUBATH, OKPYIJISATh YMCJIOBHIE JIAHHBIE PEabHBIX
BEJIMYMH C HUCIOJb30BAaHUEM DPA3HBIX CHUCTEM H3MEPEHMs; COCTaBJIATh M OLIEHWBATh Pa3HBIMU CIIOCOOAMM YMCIIOBBIE BBIPAKEHUS NPU PEIICHUU
MPAKTUYECKHX 3a/1a4 U 3334 U3 IPYTUX YUeOHBIX IPEIMETOB.

Toorcoecmsennvie npeobpazosanusi CBOOOJHO ONEpUPOBATh MOHATHUSAMH CTENEHHU C LIEIBIM U JIPOOHBIM IOKa3aTeeM; BBINOJIHATH JJOKAa3aTelIbCTBO
CBOMCTB CTENEHM C LEIBbIMU U APOOHBIMH NOKA3aTENISIMU; OTIEPUPOBAThH MOHATUSAMHU «OJHOUWIEH)», K(MHOTOWIEH», K(MHOTOWIEH C OJHON MEPEMEHHON»,
«MHOTOYJIEH C HECKOJIBKUMHU NMEPEMEHHBIMUY, KO3 PUIIMEHTH MHOTOUJIEHA, «CTaHAapTHAasl 3allMCh MHOTOWIEHAa», CTENIEHb OJHOWIEHA U MHOTOWIEHa,
CBOOOJTHO BJIJIETh MPHEMaMH MIPeoOpa30oBaHus LEIbIX U APOOHO-pallMOHATIBHBIX BBIPAKEHHI; BBIOIHATH Pa3/I0’K€HHE MHOTOWICHOB Ha MHOXKUTENIN
pasHBIMHU CIIOCOOAMH, C UCIOJIB30BAHUEM KOMOMHAILMI pa3iIMyHBIX MIPUEMOB; UCIIOIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera,
JUIS TIOMCKa KOpHEH KBaJpaTHOrO TpexwjeHa W JJis peuleHus 3a/1ad, B TOM 4YHCIe 33/Jad C MapaMeTpamMH Ha OCHOBE KBaJpaTHOIO TPEXWJIEHa;
BBITNIOJIHATh JIEJICHHE MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM; JIOKa3bIBaTh CBOMCTBA KBAJpPAaTHBIX KOpPHEH W KOpHEH CTENEHU n; BBINOJIHATH
npeoOpa3oBaHus BEIPaKEHUI, colepKallluX KBaApaTHbIe KOPHU, KOPHU CTENIEHH N; CBOOOTHO ONEPHPOBATH MOHATUSAMH «TOXAECTBO», «TOKIECTBO Ha
MHOYECTBE», «TOXJECTBEHHOE NMPEeoOpa3oBaHME»; BBINOIHATH paziIMuHble MpeoOpa3oBaHUS BBIPAKEHUH, coxepKallux MOAyNId. B moBcenHeBHOM
KU3HU U TPU U3YYEHUU APYTUX MPEAMETOB: BHIIOIHATH MpeoOpa3oBaHUS M JIEUCTBUS C OYKBEHHBIMHU BBIPAXKEHUSMH, YHCIOBBIE KOA((UIUEHTHI
KOTOPBIX 3aIIMCaHbl B CTAHAAPTHOM BH/JI€; BBIIOJIHATH IPEOOPA30BaHMsl PAllMOHATIBHBIX BBIPAXKEHUI NP PEIICHUH 3a/1a4 JPYTUX YUEOHBIX IPEIMETOB;

BBINOJIHATH MIPOBEPKY MPABIONOA00Us PU3NIECKUX U XUMUYECKUX (POPMYJI Ha OCHOBE CPaBHEHHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.



Vpaenenus u nepasenctsa CBOOOIHO ONEPUPOBATHh MOHATUSMHU: YPAaBHEHHE, HEPABCHCTBO, PaBHOCUJIbHBIC YPAaBHCHUS M HEPAaBEHCTBA, YpaBHEHHE,
SIBJSIFOIIICECS] CIICACTBUEM JIPYrOro YpaBHCHHS, YpaBHEHHS, PAaBHOCHJIbHBIC HAa MHOYKECTBE, PAaBHOCHIIbHBIC MPEe0oOpa30BaHUs ypaBHEHHIA; pelaTh
pa3Hble BHIbl ypaBHEHHH W HEPABCHCTB M HMX CHCTEM, B TOM 4YKCJIE€ HEKOTOpbIC ypaBHEHHS 3 W 4 CTemneHed, JAPOOHO-pallMOHAJbHBIE H
uppalroHalbHbIC; 3HaTh TeopeMy Buera Jjisl ypaBHEHHI CTEIICHHU BBIIIC BTOPOW; MOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX U HEPABHOCHIIBHBIX
peoOpa3oBaHUAX YPABHECHHUI U YMETh UX JOKA3bIBaTh; BJIAJCTh PA3HBIMH METOJJaMH PEIICHHs YPABHECHU, HEPABEHCTB M X CHCTEM, YMETh BHIOUPATH
METOJI peIIeHHsI U 00OCHOBBIBATh CBOW BBIOOP; MCIOJIB30BaTh METOJl MHTEPBAIOB Ul PEIICHUS HEPABEHCTB, B TOM YHCIIE APOOHOPAIIMOHATIBHBIX U
BKJIFOYAIOIIUX B Ce0S HUPPAlMOHAIbHBIC BBIPAKEHHS, peIlaTh aareOpandeckue ypaBHEHHsS M HEPABEHCTBA M HX CHCTEMbI C IMapaMeTpamu
anreOpanyeckuM M TpapUUESCKUM METOJaMH; BIIAZCTh Pa3HBIMH METOJAaMH 0Ka3aTeJbCTBA HEPABEHCTB, pEIlaTh YPaBHEHHS B IENIBIX YHCIIAX;
n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3ajJaBacMbie ypaBHCHHUSIMH, HEPABCHCTBAMH M HX CHCTEMaMHd. B TOBCEAHEBHOM KU3HU M MPH H3YYCHUHU
APYTHX MPEIMETOB: COCTABJIATh M PEIIaTh YPABHEHHWS, HEPABCHCTBA, MX CHUCTEMBI MPHU PEHICHUHU 33[ad IPYTUX Y4eOHBIX MPEIMETOB; BBIMOIHSITH
OIICHKY IMPAaBIONOA00Us PE3yIbTAaTOB, MOJYYaEMbIX MPH PEIICHUH Pa3IMYHBIX YPAaBHEHHU, HEPABCHCTB W UX CHCTEM IMPH PEIICHUU 3a1ad IPYTrUxX
y4eOHBIX MTPEIMETOB; COCTABIIATh U PElIaTh YPAaBHEHHS M HEPABEHCTBA C IMapaMeTpaMu IPU PEUICHUH 3314 JPYTUX YUeOHbBIX MPEIMETOB; COCTABIIATh
ypaBHEHHE, HEPABCHCTBO WM WX CHUCTEMY, OINKCHIBAIOIIUEC PCATbHYIO CHTYAIMI0O WM TPUKIAJHYIO 3371ady, WHTEPIPETHPOBATH IMOJIYUYCHHBIC
pe3yJIbTaTHI.

@ynxyuu CBOOOIHO ONEPHPOBATH TOHATHIMH: 3aBUCUMOCTh, (DYHKIIMOHAJIbHAS 3aBUCHMMOCTb, 3aBUCHMasi M HE3aBHCHUMas NepeMeHHbIe, (QyHKIHS,
CrocoO0BI 3aaHusl GYHKIIUH, apTYMEHT M 3HaUeHHE QYHKIIUH, 00JIACTh ONMPEACICHHIS ¥ MHOKECTBO 3HAUCHUS QYHKIIUU, HYJIH QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIIMH, HanOOJIbIllee M HaWMEHbBINEE 3HAUYCHUS, YETHOCTH/HEUCTHOCTh (DYHKIMH, MEPUOIUIHOCTD (DYHKIIHH,
rpaduK (QyHKIUH, BEPTHKAIbHAS, TOPH30HTAIbHAS, HAKIIOHHAS aCUMNTOTHI; rpaduK 3aBUCHMOCTH, HE SIBIISIONICHCS (QYHKIIUEH, CTPOUTH rpaduku
GyHKIMA: JUHEHHOHW, KBaJpaTHYHOW, IPOOHO-TMHEHHOM, CTENEHHOW IpH pPa3HBIX 3HAYCHUSAX TI0Ka3arels CTENeHH, yX [ ; HCIoJbh30BaTh
npeobpaszoBanus rpaduka Gyrkuu [ [y fX [J mis mocrpoenus rpadukos ¢yukuuii [ [y af kx b c [0 [J [J; ananusupoBars cBOWCTBa PYHKIIUI 1
BUJ rpaduka B 3aBUCHMOCTH OT IapaMeTpoOB; CBOOOIHO OMEPUPOBATh MOHATHSIMHU: IOCICIOBATEIBHOCTh, OTPAHWYCHHAS IOCJIEI0BATEIBHOCTD,
MOHOTOHHO BoO3pacTaroinas (yObIBaroIas) MOCJIE0BATEIbHOCTh, MPEAei IMOCIeI0BaTeIbHOCTH, apu(MeTHUecKas MPOTrpeccusi, reoMeTpuvecKas
MPOrpeccusi, XapaKTePUCTUIECKOE CBOMCTBO apu(hMETHUECKON (TEOMETPUYECKOM ) MPOTPECCHH; HCIOIh30BATh METO/I MATEMATUUYECKON MHIYKITHH JIS
BbIBOJIa (POpMYJ, JOKa3aTelbCTBA PABCHCTB M HEPABCHCTB, PEUICHUS 3alad Ha JEJIMMOCTh; HCCIICA0BATh IOCIIEI0BATEILHOCTH, 3a/aHHbIC
PEKYPPEHTHO; peliaTh KOMOMHUPOBAHHBIC 33/1a4i Ha apu()METUYECKYIO U TEOMETPHUUECKYIO TPOrpeccud. B MOBCeHEBHOMN JKU3HU U TIPU M3YYCHHUU

IPYruX NPEIMETOB: KOHCTPYHPOBAaTh M HUCCIEAOBAaTh (PYHKIUH, COOTBETCTBYIOIIME peabHBIM IpOLIECCaM U SIBICHUSM, WHTEPIPETHPOBATH



MOJIy4eHHBIE PE3YJbTaThl B COOTBETCTBUHM CO CIEUM(UKON HCCIeIyeMOro mpolecca WU SIBICHUS; HCIOJIb30BaTh TpaduKH 3aBUCUMOCTEH s
HCCIIEIOBAaHMsI PEalbHbIX MPOLIECCOB M SBJICHUN; KOHCTPYHPOBAaTh M HUCCIeNOBaTh (YHKLUMU NPU PELICHHWU 3a/ad APYIMX Y4eOHBIX NpPEAMETOB,
MHTEPIPETHUPOBATH NOJIYYECHHBIE PE3YJIbTAaThl B COOTBETCTBUM CO CHELM(PUKON yueOHOro npeamMera.

Cmamucmuxa u meopus geposimuocmeti CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CTOJIOYATHIE W KPYTrOBBIE JUArpamMMbl, TAOJUIBl JTaHHBIX, CpEAHEe
apupMeTHIecKoe, Merana, HanOoJblllee U HaMMEHbIIee 3HAUeHHs BEIOOPKH, pa3Max BBHIOOPKH, AUCIEPCUS M CTAaHIAPTHOE OTKJIOHEHHE, CllydailHas
M3MEHYMBOCTb; BbIOMpaTh HambOosiee ymOoOHBIM croco0 mpencTaBieHUs MH(GOpMAlMM, aJCKBAaTHBI ee CBOICTBaM M LENIAM aHalu3a; BBIYUCIATH
YHCIIOBbIE XapaKTEPUCTUKH BBIOOPKH; CBOOOIHO ONEPUPOBATh MOHATUAMU: (DaKTOpUaIl YHcia, NEPECTAHOBKU, COUETaHUS U Pa3MEIIEeHUs, TPEYT OJIbHUK
[Tackans; cBOOOJHO ONEpUPOBATH MOHATHSIMH: CIy4YaillHBIA OIBIT, CIIy4alHbI BBIOOp, WCIBITAHUE, DJIEMEHTAPHOE CilydaiiHoe coOblTHE (HCXO0n),
KJIACCUYECKOE OMpEEIICHUE BEPOSATHOCTH CIYyYaHOTO COOBITHSA, ONEpalud HaJ CIyYalHBIMH COOBITHUSIMH, OCHOBHBIE KOMOMHATOpPHBIE (HOPMYJIBI;
CBOOO/JIHO ONEPHUPOBATH MOHATHAMM: CIIy4alHBIN OIBIT, CIy4alHbIM BBHIOOP, MCIIBITAHUE, SIEMEHTAPHOE CllyyaiiHoe coObITHE (MCXO0J), KIaCCHUECKOe
OIpeJIeJIEHUE BEPOSITHOCTU CIIy4allHOI'O COOBITHS, ONEpalMy HaJl CIy4allHbIMU COOBITHSIMM, OCHOBHBbIE KOMOMHATOPHBIE (DOPMYJIBI; 3HATH MPUMEPHI
CITy4ailHBIX BEJMYWH, U BBIYUCIATH UX CTATUCTHYECKHE XapaKTEPUCTHKH; MCIIOIB30BaTh (POPMYISIbI KOMOMHATOPHKH TPH PEIICHUH KOMOWHATOPHBIX
3aJ1a4; pelaTh 3a/a4d Ha BBIYMCIIEHUE BEPOSITHOCTU B TOM 4YMCIIE C MCIOJb30BaHUEM (popmyn. B moBceqHEBHON XKM3HU U IPU U3YYEHUU IPYTHX
NPEIMETOB: MPEACTaBIATh MHPOPMALUIO O peajbHBIX MpoLeccax U SBICHHUIX CHOCOOOM, aJeKBAaTHBIM €€ CBOWCTBAM U LEJNH MCCIIENOBaHMS;
aHAJIM3UPOBaTh M CpPaBHHUBATh CTATHCTUYECKHE XAPaKTEPUCTHKH BBIOOPOK, IMOJYYEHHBIX B IPOLIECCE PEIIEHUS NPUKIAJHOM 3a1aud, HU3Yy4eHUs
pEaIbHOTO SIBJICHUS, PELIEHUS 3aJaud M3 JPYruX Y4eOHBIX IMPEJAMETOB; OLIEHHWBATH BEPOATHOCTb PEAbHBIX COOBITUH M SIBICHUN B Pa3IMYHbBIX
CUTYalUsIX.

Texcmogvle 3a0auu Pemarh MpOCTbIE M CIIOKHBIE 3a/laud, a TaK)Ke 3a/layd TMOBBIIIEHHOM TPYIHOCTH M BBIJENATh UX MaTEMAaTUYECKYI) OCHOBY;
pacrio3HaBaTh pa3Hble BUJbI U THUIBI 337a4; MCIIOJIB30BaTh pa3sHble KPAaTKHUE 3alMCH KAaK MOJEIM TEKCTOB CIOXKHBIX 3a7ay M 3a/ad IMOBBIIIEH HON
CJIO)KHOCTH JIJIsl TOCTPOEHUS TOMCKOBOW CXEMBI M PEIIeHUs 33/1a4, BBIOMPATh ONTHUMAJIbHYIO JIJIS1 pacCMaTpUBaeMOM B 3aJlaye CUTyallMi MOJEIb TeKCTa
3aJlauM; pa3audaTh MOJIENb TEKCTa U MOJIENb pPElIeHUs 3aaul, KOHCTPYHPOBaTh K OJHOM MOJENH pEeIIeHUs CIOXKHBIX 337a4 pa3Hble MOJENU TeKCTa
3aJjauy; 3HaTh U MPUMEHATHh TPU croco0a MOMCKa pelieHus 3a1ad (0T TpeOoBaHMs K YCIOBHUIO M OT YCJIOBHSA K TpeOOBaHUIO, KOMOMHHPOBAHHBIN);
MO/JICJINPOBATh PACCYKJICHUS MPH MOUCKE PEIIeHUs 3a/1a4 ¢ TOMOILBIO I'pad-CXEMBbI; BBIIENATh TAIbI PEIICHH 3a/1a41 U COJepKaHNE KA I0T0 dTarna;
yYMETh BBIOMpPATh ONTUMAJIbHBIA METOJl PELICHHs 33Jayd M OCO3HaBaTh BBIOOP METOJa, pacCMaTpUBaTh Pa3IMYHBIE METOJIbI, HAXOJUTh pa3HbIE
peleHus 3aJaud, €clid BO3MOXKHO; AHAJIM3UPOBATh 3aTPYAHEHUS IPHU PELICHWU 3a/a4; BBINOJIHATH pasjIMYHbIC MPeoOpa3oBaHUs IPEI0KEHH 0N

3aa4u, KOHCTPYUPOBATh HOBLIC 3aJIa4X U3 HaHHOﬁ, B TOM 4HUCJIIC O6paTHbIe; HHTCPHIPCTUPOBATL BHIYUCIIUTCIIBHBIC PC3YJILTATEI B 3a4a4€C, UCCIICAOBATH



MOJIyYeHHOE PELICHHUE 33aaui; U3MEHATh YCIOBHE 33aa4 (KOJTMYECTBEHHbIE UM KaueCTBEHHBIC JaHHbIE), MCCIIeI0BaTh N3MEHEHHOE TPeoOpa3oBaHHOE;
aHAJIM3UPOBATh BCEBO3MOKHBIE CUTYallMM B3aMMHOI'O PACIOJIOXKEHUS JBYX OOBEKTOB U M3MEHEHHE UX XapaKTEPUCTHK IPU COBMECTHOM JBM>KEHUH
(cKOpOCTb, BpeMs, pacCTOSIHME) MpH PELICHMM 3a/Jad Ha JBUKEHUE JIByX OOBEKTOB KAaK B OJHOM, TaKk U B IPOTHBOIOJIOXHBIX HalpaBJICHUSX,
KOHCTPYMPOBAaTh HOBBIE CUTyallud HAa OCHOBE M3MEHEHUs YCIOBMM 3aJayd IIPU ABUKCHUU II0 PEKE; HUCCIEAO0BAThb BCEBO3MOXKHBIE CUTyalUU IIPU
pelieHNH 3a7ad Ha JBWKCHHE II0 pEKe, paccMaTpuBaTh pa3HbIE CHUCTEMbI OTCYETa; pEeHIaTh Pa3HOOOpa3HbIE 3aJaYll «HA YacTH»; peliaTh U
00OCHOBBIBaTb CBOE€ pEIlEHHE 33ahay (BBLACIATH MAaTEMaTHUECKYI0 OCHOBY) Ha HAaXOKIACHHE YacTH 4YHciIa M 4YUCIAa 10 €ro 4acTd Ha OCHOBE
KOHKPETHOT'O CMBbICia IpoOH; OOBACHATh UAEHTUYHOCTh 33a4 PAa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEJIWYHMHBI (Ha padoTy, Ha MMOKYIIKH, HA ABUKEHUE),
BBIIEJISITh 3TU BEJIMYMHBI U OTHOLIEHUSI MEXAY HUMH, IPUMEHATh UX IPU PELICHUU 3a7ady, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 yKa3aHHBIX THUIIOB;
BJIAZICTh OCHOBHBIMM METOJIAMH pELICHUS 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPALMM, HCIIOJIb30BAaTh MX B HOBBIX CUTYalMsX II0 OTHOLIEHUIO K
M3YyYEHHBIM B Ipoliecce 00y4eHUs; pellaTh 3a/1aui Ha IPOLIEHTHI, B TOM YHCIIE, CJIOXKHbBIC IPOLEHTHI ¢ 0O0CHOBAaHUEM, MCIIOJIb3YS pa3Hble CIIOCOObI;
pelaTh JOrHYecKue 3a/1a4 Pa3HbIMU CIIOCO0aMM, B TOM YHCIIEe, C IBYMs OJOKaMHU U C TpeMs OJIOKaMH JAaHHBIX € IIOMOIIbIO TaOJMIl; penaTh 3aJauu
10 KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEH Ha OCHOBE MCIOJIB30BAHUS M3YYCHHBIX METOZOB U OOOCHOBHIBATh PEIICHUE; PEIIaTh HECIOKHBIE 3a1auu
[0 MaTeMaTHYECKOW CTATUCTHKE;, OBJIQJETh OCHOBHBIMH METOJAMH PEIICHHs CIOKETHBIX 3alad: apu(METHUECKHH, anreOpandeckuid, mepedop
BapUaHTOB, T€OMETPHUECKUl, rpaduuecKuii, MPUMEHATh UX B HOBBIX MO CPAaBHEHHUIO C M3YYEHHBIMU CHUTyalUsX. B MOBceTHEBHOHN >KHU3HM U MpHU
U3Y4YEHUU JIPYrUX IPEIMETOB: KOHCTPYUPOBATh HOBBIC Ui JaHHOM 3aJaud 3aJaYHbIE CUTYAllMU C Y4ETOM peajbHBIX XapaKTEPUCTUK, B YACTHOCTH,
IIpY pEUICHUH 337a4 Ha KOHIIEHTPAllMH, YYUTHIBATh IUIOTHOCTh BEIIECTBA; PEIIaTh U KOHCTPYHMPOBATH 3a/1a4ud Ha OCHOBE PACCMOTPEHMS PEabHBIX
CUTyallul, B KOTOPBIX HE TpeOyeTcs TOYHBIN BBIYUCIUTENbHBIM pe3ysbTaT; peliarh 3a/aydl Ha JABM)KEHUE 10 PEKe, pacCMaTpuBas pa3HbIE CHCTEMBI
OTCYeTa; KOHCTPYMPOBATh 3aJJauHble CUTYalluH, MPUOIMKEHHbIE K peabHON 1eHCTBUTEIBHOCTH.

T'eomempuyeckue @ueypvr CBOOOIHO ONEPUPOBATh TECOMETPUUYECKMMHU TMOHSATHAMU TpU pEIIeHUH 33a7ad M MPOBEACHUH MaTeMaTHYEeCKUX
paccyX/IeHU; caMOCTOSITENbHO (OPMYIUPOBATH OIpPENETICHHUs] T€OMETPUYECKUX (PUTyp, BBIIBUTaTh TMIOTE3bl O HOBBIX CBOMCTBAX M IMpH3HAKaX
reoMeTpuyeckux GUryp u 000CHOBBIBATH UJTH OMPOBEPIaTh UX, 0000IIATh UM KOHKPETU3UPOBAThH PE3YyIbTaThl HA HOBBIE KJacchl GUTYp, MIPOBOAUTD B
HECJIOKHBIX ClIydasiX KiacCUpUKaUio (Uryp MO pa3iuyHBIM OCHOBAHMSAM; MCCIEI0BaTh YEPTEXKH, BKIIOYAs KOMOMHAIMH (UTYp, U3BICKaTh,
MHTEPIPETHUPOBATH U PeoOpa30BhIBATh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTeKax; peliaTh 3a/la4d FeOMETPHUUECKOro CO/IepPIKaHus, B TOM YU CIIE B
CUTYalUsiX, KOIJla aJlTOPUTM PELICHUS HE CIeAYET SIBHO U3 YCJIOBHUS, BBIOJHATH HEOOXOIUMBIE /JISl pEIICHUs 3aJjaul JIONOJHUTENIbHbBIE TOCTPOCHHUS,

UCCIIEIOBaTh BO3MOKHOCTh MPUMEHEHHUS TeopeM U (opMyll Ui perieHus 3afad; GopMyiaupoBaTh U JOKa3bIBaTh F€OMETPUYECKHE YTBEpKIaeHUs. B



MOBCEIHEBHOM JKM3HU U NPU U3YYCHUHU APYTHX MPEAMETOB: COCTABIATH C UCIIOIB30BaHUEM CBOWCTB F'€OMETPUUYECKHX (PUTYp MaTeMaTHYeCKHe MOJIEIH
JUISl pEeLIEHUs 3a/1a4 IPAKTUYECKOr0 XapakTepa v 3a7a4 U3 CMEXHBIX AUCIUIUIMH, UCCIEA0BATh OJYYEHHbIE MOJICIIA U HHTEPIPETUPOBATh PE3YJIbTAT.
Ommuowenus Bnanerb MOHATHEM OTHOILIEHHUS KaK METalpeIMETHBIM; CBOOOJHO OINEpPUpPOBaTh MOHATUSMU: PABEHCTBO (QUryp, paBHbIE (DUTYPBI,
PaBEHCTBO TPEYrOJBHUKOB, MAapaUICIBHOCTh IPSAMBIX, NEPHEHAMKYJISAPHOCTh MPSIMBIX, YIVIBI MEXAY IPSIMBIMM, IEPIECHIUKYISP, HAKJIOHHAsi,
MpOEKIus, moodue Guryp, mogo0HsIe GUTYPHI, T0100HBIE TPEYTOJIBHUKH; UCIIOIB30BaTh CBOMCTBA OO0 M paBeHCTBA (PUTYp MPHU PEIICHUH 33/1a4.
B noBcenHEBHOM KU3HU U MIPU U3YYEHUHN JPYTUX MPEAMETOB: MCIOJIb30BAaTh OTHOLIEHUS JUIsl IOCTPOCHUS U UCCIIEIOBAHNS MATEMATUYECKUX MOJENIen
O00BEKTOB peanbHON KU3HU.

Hzmepenus u eviyucienuss CBOOOIHO ONMEPUPOBATH TMOHATHSAMU JUIMHA, IUIOMIAAb, OOBEM, BEIMYMHA yIjla KaK BEIUYMHAMH, HCIOJIH30BATh
PaBHOBEIMKOCTh M PABHOCOCTABIEHHOCTh TPU PEIICHUH 33/1a4 Ha BBIYUCICHHE, CAaMOCTOSATEIBHO IIOJIydaTh M HCIOJIB30BATh (OPMYIBI IS
BBIUHCIICHUH MTomazei u 00beMoB Guryp, CBOOOIHO ONEPUPOBATH MIUPOKUM HAOOPOM (POPMYIT Ha BHIYHMCIICHUE MPU PELICHUH CIOKHBIX 33714, B TOM
YHCclie W 3a]a4 Ha BBIYKMCICHUE B KOMOHMHAIUAX OKPY)KHOCTH M TPEYroJIbHHKA, OKPYKHOCTH W YETHIPEXYrOJIbHHWKA, a TakKe C MPUMEHEHUEM
TPUTOHOMETPHUH; CAMOCTOSATENBHO (POPMYJIMPOBATH TMIIOTE3bl M MPOBEPSTHh HUX JIOCTOBEPHOCTh. B MOBCEIHEBHOW KM3HU U NPU U3YYEHUU APYTUX
MIPEIMETOB: CBOOOIHO ONEPUPOBATH (POpPMySIaMH MPH PEIICHUH 33724 B IPYTHX YYEOHBIX MTPEIMETax U MPU IPOBEIECHUH HEOOXOANMBIX BBIYHCICHUH B
peanbHOU KU3HU.

T'eomempuyeckue nocmpoenus OnepupoBaTh MOHATHEM HAOOpa 3JIEMEHTOB, OMPECIIAIONINX T€OMETPUUYECKYI0 (DUTYpPY, BIaleTh HAOOPOM METO/I0B
MOCTPOEHUN LUPKYJIEM U JIMHEHKOW; MPOBOJUTHh aHAJIW3 M PEaJTU30BBIBATH ATAIlbl PEIICHUS 3aJa4 Ha MOCTpOEHHE. B MOBCENHEBHON KU3HU U MIPHU
W3Y4YEHUH JPYTUX MPEIMETOB: BBIIOIHATH IOCTPOEHUSI HA MECTHOCTH; OLIEHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIETO MUpA.
IIpeobpazosanua OnepupoBaTh ABIKEHHSIMHM U IMPeoOpa3oBaHUSAMH KaK MeTalpeIMETHBIMH IOHATUAMHU; ONEpPUpPOBATh IMOHATUEM JBHXKECHUS U
npeoOpa3oBaHus MOA00US 1J11 000CHOBAHUH, CBOOOIHO BIIAIETh MPUEMAMU TOCTPOSHUSI (PUTYp C TIOMOILIBIO IBUKEHUH U ITpeoOpa3zoBaHus oJ00us, a
TaKke KOMOMHAIMSMHU JBUKEHHUH, ABI)KEHUH M NpeoOpa3oBaHUil; HCIOJB30BATh CBOWCTBA JBWKEHUH U NpeoOpa3oBaHUMl Uil MNPOBEACHUS
000CHOBaHUS U JOKA3aTEIbCTBA YTBEPKICHHUI B TEOMETPUH U JPYTUX YUEOHBIX MpeaMeTax; M0oIb30BaThCsl CBOMCTBAMU JBUKEHHUH U peoOpa3zoBaHUii
IpU pelIeHuN 3a7ad. B moBceHEBHON KU3HU W MPHU M3YyYEHUU JPYTUX MPEIMETOB: INPUMEHATh CBOMCTBA IBM)XKEHUH M MPHUMEHATH MOJ00UE IS
MOCTPOCHUH M BbIUMCIIEHU. BekTopel M koopaMHaThl Ha IUIOCKOCTH CBOOOAHO ONEPUPOBATH MOHATHUSMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB,
IIPOU3BE/ICHNE BEKTOpA HAa YHMCJIO, CKAIPHOE NPOU3BENAECHUE BEKTOPOB, KOOPJIMHATHI HA IJIOCKOCTH, KOOPAMHATHI BEKTOPA; BJIAJE€Th BEKTOPHBIM H
KOOPJMHATHBIM METOJOM Ha IUIOCKOCTH JUISl PEIIEHHUs 3a/1ad Ha BBIUMCIEHUE W J0KAa3aTeJIbCTBA; BBINOJIHATH C MOMOIIBIO BEKTOPOB W KOOPAHWHAT

A0Ka3aTCJIbCTBO U3BCCTHBIX MY I'COMCTPUYCCKUX (baKTOB (CBOP'ICTBa CpCaAHUX JII/IHPII>'I, TCOPEM O 3aMCUATCJIbHBIX TOYKax U T.H.) U MOJy4aTb HOBBIC



CBOWCTBA M3BECTHBIX (PUTYp; MCMONB30BaTh YpaBHEHUs (QUTYp Ui PEIICHUS 3a7ad U CAMOCTOATEIHHO COCTABIIATH YPAaBHEHUS OTACIBHBIX IIIOCKHX
¢buryp. B noBceIHEBHOM KU3HU ¥ NIPH U3YYCHUU JPYTHX PEAMETOB: HCIIOIb30BATh MMOHATHS BEKTOPOB U KOOPAMHAT JUTSl PEIICHHs 3a/1a4 110 (PHU3HKe,
reorpaduu U APYrUM y4eOHBIM MPEIMETaM.

HUcmopus mamemamuxu [ToHIMATh MaTEeMaTUKY KaK CTPOTO OPTAaHM30BAHHYIO CUCTEMY HAYYHBIX 3HAHUH, B YACTHOCTH BJIAJICTh MIPEICTABICHUSIMH 00
AKCMOMATHYECKOM TIOCTPOCHHUM TEOMETPHUH W TEPBHYHBIMH TIPEJCTABICHUSMU O HEEBKIMIOBBIX TEOMETPHUSX; paccMaTpHBaTh MATEMATHKy B
KOHTEKCTE MCTOPHH Pa3BHTHsSl IMBUWIM3AIMU M MCTOPUU PA3BUTHUS HAYKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccun. MeToapl MaTeMaTUKU
BrnaneTs 3HaHUSMU O PA3IMYHBIX METOAaX OOOCHOBAHUS M OIPOBEPIKCHUSI MATEMATHUECKUX YTBEPKICHUN U CAMOCTOSITEIIbHO IIPUMEHSITh UX; BIIAJICTh
HaBBIKAMU aHAJIM3a yCIOBUS 3aJa4d M ONPEICICHHS IMOAXOMSIINX IS PEIICHUs 3a7a9 U3YYCHHBIX METOJIOB MM MX KOMOWHAIINN; XapaKTepH30BaTh
MPOM3BEJICHUS HCKYCCTBA C YYE€TOM MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE, HCIOIh30BaTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH B

CaMOCTOATCIIbBHOM TBOPUYCCTBC.

Copnepxanue y4e0HOr0 npeaMera

PanuonanbHbIe BbIPpAKEHUS
Panmonansubie 1po6u. OCHOBHOE CBOMCTBO pallMOHANIbHON Apoou. ClI0KeHNE U BBIYMTAaHUE PAlIMOHATIBHBIX o0 C OJIMHAKOBBIMU 3HAMEHATEIISIMHU.
Crno>xeHue ¥ BRIYMTAHUE PAIHOHAIBHBIX Ip0o0ei ¢ pa3HBIMU 3HAMEHATEISIMU. Y MHOKEHHE U JIeJICHUE pallMOHATIBHBIX IpoOeii. Bo3Benenune
paroHaIbHOU ApoOU B CTENEeHb. TOXIECTBEHHBIE TPeoOpa30BaHus pallMOHATBLHBIX BhIpaxeHH. PaBHOCHIIbHEBIE ypaBHEeHUS. PalinoHansHbIe

k

ypaBHeHUs. CTeleHb C LeJIbIM OTPULIATENIbHBIM MoKa3aTeneM. CBOICTBa CTENEHU C 1IeNIbIM NoKa3zareneM. OyHKIus X u e rpaduk.

KBanparnbie kopHu. /lelicTBUTeIbHBIC YHCJIA

®yuxius Y = X u eé rpaduk. Kpaaparasie kopau. ApudMeTnueckuil KBaApaTHBIH KOpeHb. MHOKECTBO 1 ero dneMeHTsI. [logMHokecTBo. Onepanuu
HaJl MHOXecTBaMU. YncioBeleMHOKecTBa. CBOMCTBA apu(hMETHUECKOro KBaJpaTHOTO KOpHA. ToxecTBeHHbIEe MPeoOpa3oBaHusl BHIPAXKEHUH,

COJIEpIKAIMX KBaApaTHbie KOopHH. DyHKkims ¥ = Vx u e€ rpaduk.

Ksanparnbie ypaBHenus KBajgpatHeie ypaBHeHus. PerieHre HENOMHBIX KBapaTHBIX ypaBHeHUH. DopMyiia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. KBanpaTHblil TpéxwiieH. Pemnenne ypaBHEHUH, CBOASIINXCS K KBaIpaTHbIM YpaBHEHUAM. PalimoHabHBIE YpaBHEHMS KAk
MaTE€MaTUYECKUE MOJIEIHN PEaIbHbIX CUTYalUuH.



TemaTnueckoe INIAHUPOBAHHE ¢ YKAZAHUEM KOJINYECTBA YaC0B, OTBOIUMbBIX HA OCBOCHHE KaKI0# TeMBbI.

KiroueBble BocnuTaTeabHbIE 3a1a41

]
=
== Coaepxanue Koan XapaKkTepuCTHKA OCHOBHBIX BU/0B
g =
z = y4ueOHOro 4eCcTBO JAeATeTbHOCTH Y4eHHKA
= MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX el cTBHIi)
=
|
Iloemopenue Kypca anzeopot 7 - IPUBUTHUE UHTEPECA K MATEMATHUKE;
Knacca 4 - BOCIIUTaHNE CO3HATEIHHOTO YCBOCHHUS MATEMATHKL,
Konumponvnas paooma Nel - (hopMHUpOBaHUE YYBCTBA OTBETCTBEHHOCTH,
I'naea 1 54 -CO3/IaHHE CUTYaIlUH yCIleXa Ha YPOKe
PanmnonajiibHbIe BHIPAKEHHS
1 PanronansHbie qpobu 3 Pacnosnasams 1ienple palioHaNbHbIE BHIPAXKEHHUS,
o 00HBIE pallMOHATbHBIC BBIPAKEHHUS, IPUBOAUTH
2 OCHOBHOE CBOHCTBO 4 AP pall P > TIPHBOA
. MIPUMEPBI TAKUX BBIPAKCHUH.
paIroHaNBHON IpOOH
Dopmynuposamy:

3 Crnoxenue u 4 onpeodeieHus: paliOHAIBHOTO BBIPAKEHUS,
BEIYHTaHUE JOMTyCTUMBIX 3HAUEHHH TIepeMEHHOM,
pauroHaNbHBIX Ipodeit TOKJIECTBEHHO PaBHBIX BBIPAKEHUH, TOKIECTBA,

C OZIMHAKOBBIMH PaBHOCHIIBHBIX YPaBHEHUH, PallHOHAILHOTO
3HAMEHATEISIMH ypaBHEHUS, CTETICHU C HYJIEBBIM [TOKa3aTeleM,
CTETICHH C IIETTBIM OTPHUIIATEIHHBIM ITOKa3aTeleM
4 CnoxeHue u 7 H PHIL . ’
CTaHJIAPTHOTO BHJIA YHCIIA, OOPATHOM
BBIYUTAHUE
N MPOTIOPIIMOHANTBEHOCTH;
paInMoHAIBHBIX Ipo0ei . . .
P c60licmea: OCHOBHOE CBOWMCTBO paIliOHAIBHOMN
IpoOu, CBOMCTBA CTEMEHH C LIETBIM ITOKa3aTelIeM,
3HaMEHATENSIMU
KouTposnbsHas pabora 1 YPaBHEHHH, QyHKIMH Y = —;
Ne 2 n
- npaeuna: CI0XKEHUs, BRIYUTAHUS, YMHOXKCHHS,

5 YMHOXXEHHUE U JieIeHUe 7 JeNieHus ApoOeid, BO3BECHNUS IPOOH B CTETICHbD;
panroHaIbHBIX yCJIOBHE paBeHCTBA IpoOu HYIIIO.
npobeii. BozBeneHue Jloxazvieams CBOMCTBA CTEIICHH C IIEJIBIM
palroHaNbHOM TpodH B II0KA3aTENIEM.

CTEIEHb Onucvieams TpapUUECKUd METO]] PEIICHHS
ABHEHU C OTHON NIEPEMEHHOM.
6 ToxxnecTBEeHHBIE 6 yp A P

npeoOpa3oBaHUs

ITlpumensms OCHOBHOE CBOMCTBO pallMOHAIBHOMN




]
KiioueBble BocnuTaTeJbHbIE 321241
= E Coaepxanue Konn XapaKkTepuCTHKA OCHOBHBIX BU/0B A
2 = y4eOHoro 4ecTBO JAeATeJbHOCTH YUeHHKA
= 5 MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHIi)
|
paImoHaIbHBIX IPOOH IJIsT COKpAIICHHS U TIPeoOpa3oBaHus
BBIPKCHHIMA npobeii. [lpuBoanTts Apodu K HOBOMY (00IIEMY)
3HaMeHaTemo. Haxonute cymMmmy, pasHOCTh
KontponbHas pabora 1 a yMMY, P ’
Ne 3 MIPOM3BEIEHUE U YacTHOE ApoOeii. BRIMOMHAT
- TOKJIECTBEHHBIE PE0OPa3OBaHMS PAIIHIOHATBHBIX
7 PaBHOCHUITBEHBIE 4 BBIPAKEHU.
YpaBHEHMUSL. Pewams ypaBHEHUS C IEPEMEHHON B 3HAMEHATEIIE
PanmonansHbIe Ipoow.
YpaBHEHUS Ilpumensimov CBOMCTBA CTENEHU C LIEJIBIM
mokasareseM sl mpeoOpa3oBaHusl BHIPAKEHUH.
8 CreneHs ¢ 1eJIbIM 5 A peobp p
3anucvieamp 9ncia B CTAHJAPTHOM BHJIE.
OTPHUIATETFHBIM
Buvinonnams mocTpoeHue u 4TeHue rpaduka
MoKa3aTeseM
9 CBoiicTBa cTeneHU 6 dyHKIMN Y = E
C TIeNTBIM ITOKa3aTelIleM
10 k 5

OyHKIMA Y =—u e
X

rpa¢uk. [ToBropenue u

CUCTEeMaTH3aLus
KonTponsHas pabora 1
Ne 4
Inasa 2 - co3/1aHre aTMOC(Eepsl COTPYJHUYECTBA YUNUTENS U yJaIuxcs,
KpaapaTHbie kopHH. 33 -BOCIIMTaHHE TIO3HABATEIbHON aKTUBHOCTH, OTBETCTBEHHOCTH,
JlelicTBUTEIbHbIE YUCJIA CMEJIOCTH CYXJAEHUMN, KPUTUUECKOTO MBIILICHHUS,
N - BOCIIUTaHHE 0J1100Ms1, YyBCTBA KOJJICKTHBU3MA
11 Dyukius y = X u eé 3 Onucwvieams: IOHATUE MHOXKECTBA, 2JIEMEHTA ThyA Y
rpaduk MHOECTBA, CTIOCOOBI 33JJaHUsT MHOYKECTB;
MHO’KECTBO HaTypaJIbHBIX YHCEN, MHOXKECTBO
12 | KBagpaTHbie KOpHHU. 4
. LEJIBIX YUCETI, MHOKECTBO PAllHOHANIBHBIX YHCEl,
ApudmeTrnyeckuit N
N MHOYECTBO JCHCTBUTEIBHBIX YUCET U CBSI3H MEXIY
KBaJpaTHbIN KOPEHb




KiioueBble BocnuTaTeabHbIE 3a1a4U

=
= E Coaepxanue Konn XapaKkTepuCTHKA OCHOBHBIX BU/0B
Z = ydeOHOrO YecTBO HesATeTbHOCTH YYeHHKA
= 5 MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHIi)
|
13 | MHOXecCTBO U €ro 2 3TUMH YUCJIOBBIMH MHOKECTBAMU; CBSI3b MEXKIY
3JIEMEHTHI 0ECKOHEUHBIMH JECATUYHBIMH OPOOSMU U
AIIMOHAJILHBIMH, UPPAMOHAIEHBIMH YHCIIaAMHU.
14 | [omMHOXKECTBO. 3 pall > 1ppall
Oneparn Hax Pacnosnasams panioHanbHbIE U UPPALMOHATIBHBIE
yucia. [lpuBoauts npumeps! paloHAIBHBIX YHCEIT
MHOECTBaMH
U UppalMOHAILHBIX YHCEIL.
15 | YucnoBbie MHOKECTBA 3 3anucvisams ¢ TOMOIIBIO (GOPMYJT CBOKCTBA
. €HCTBHI ¢ AEHCTBUTEIBHBIMH YHCIaMHU.
16 | CaoiicTBa 6 A A
Dopmynuposamy:
apu(MeTHYECKOTO
onpeodenenus: KBapaTHOTO KOPHS U3 YKca,
KBaJpaTHOTO KOPHS
apu(METUIECKOro KBagpaTHOTO KOPHS U3 YUCia,
17 | ToxnecTBeHHBIE 7 PaBHBIX MHOXKECTB, [TOJIMHOXKECTBA, IIEPECEUCHNUS
npeoOpazoBaHUs MHOX€ECTB, 00bE/IMHEHNS] MHOJKECTB;
BBIPKEHHH, ceoticmea: GyHKIHH Y = X%, apuMETHIECKOTO
COACpKAIHX KBaJIPATHOTO KOPHS, QYHKIHH Y = /X .
KBaJ[paTHbIC KOPHU .
Hoxazvieams cBOMCTBA apu()METHUECKOTO
KBaJpaTHOT'O KOPHS.
18 ®Oynkmug Y =X u eé 4 Cmpoums rpaduku yHKIHiT Y = X2u Y = VX .
rpa¢uk. . IloBTopenue [TpuMeHsTh OHSTHE apUPMETHIECKOTO
U CHCTeMaTH3aIHs KBaJ[paTHOTO KOPHS JIJISl BBIYUCIICHHSI 3HAYCHUI
BBIPaXKCHUH.
Konrponbnas pabora 1 P
Ne's Ynpowams Belpaxkenus. Pemats ypaBHEHus.
- CpaBHUBaTh 3HAYEHUS BBIPAKEHUI. BBITOTHATE
npeoOpa3oBaHKe BEIPAKEHUH C TPUMEHEHHUEM
BBIHECECHHS MHOXKUTEIIS U3-110]1 3HaKa KOpPHS,
BHECCHUE MHOXKHUTEJIS 110]T 3HAK KOPHS. BBINIOIHATE
OCBOOOXIEHNE OT UPPAIMOHAIIEHOCTH B
3HaMeHaTeJe IpoOu, aHaIN3 COOTHOLLIEHUH MEXILy
YHCJIOBBIMHA MHOXKECTBAMH H UX 3JIEMEHTaMH
I'nasa 3 32 -IPUBHUTHE WHTEPECa K U3yUCHUIO MaTeMaTHKHY,

KBagpaTHblie ypaBHeHHA

- BOCIIUTAHUC CO3HATCIILHOI'0 YCBOCHHA MATCMATUKH,




KiioueBble BocnuTaTeabHbIE 3a1a4U

=
= E Coaepxanue Konn XapaKkTepuCTHKA OCHOBHBIX BU/0B
Z = ydeOHOrO YecTBO HesATeTbHOCTH YYeHHKA
= 5 MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHIi)
|
-(hopMupoBaHnE HAYyYHOTO MUPOBO33PEHUS,
19 | KeagpartHble 4 Pacnosnasams v NpUBOANTE PUMEPHI KBAaJPAaTHBIX
ypaBHeHus. Pemenue ypaBHEHUH pa3INYHbIX BUAOB (TIOJTHBIX, HETIOIHBIX,
HETIOJIHBIX KBaJIpaTHBIX MPUBEAECHHBIX ), KBAIPATHBIX TPEXWICHOB.
ypaBHEHUI Onucviéams B 001LEM BUE PELICHUE HEIOIHBIX
N KBaJPATHBIX YPABHEHUM.
20 | ®opmyna KopHei 5 AP yp .
Dopmyauposamy:
KBaJpaTHOTO .
ABHOHIS onpeodeneHus: ypaBHEHUS IEPBON CTEIICHH,
yp KBaJIpaTHOTO YpaBHEHHMS; KBaIpaTHOTO TPEXUJIEHA,
21 | Teopema Buera 4 JUCKPUMMHAHTA KBaJAPAaTHOIO YpaBHEHUS
1 KBaIPaTHOTO TPEXWICHA, KOPHSI KBaJPAaTHOTO
KonTpombHas padoTa 1 <BAIP . P > KOP I[P
Ne 6 TpEXHIeHa; 6I/IKBaZIpaTHOF? ypaBHEHMUS;
c60ticea KBaJpaTHOIO TPEXUWIEHA;
22 KBanpatHsblil TpéxuiieH 4 meopemy Bueta u oOpaTHyrO el Teopemy.
o 3anucvisams 1 fOKa3bIBaTh POPMYITy KOpHEH
23 | Pemenue ypaBHeHHH, 6 A (bopmyay xop
KBaJIpaTHOTO ypaBHeHHMs. VccreoBaTh KOINYECTBO
KOTOpBIE CBOJIATCS K .
KOPHEH KBaJIpaTHOr0 YpaBHEHHS B 3aBUCHMOCTH OT
KBaJpaTHbIM
3HaKa ero JUCKpUMHHAHTA.
YpaBHEHUSIM
okasvieams meopemvor: Buera (mpsmyio u
24 | PanuoHanbHbIe 7 00paTHYI0), O Pa3JIoKEHUH KBAJIPATHOTO TPEXUIIEHA
YpaBHEHHUS KaK Ha MHOKHTEJIH, O CBOWCTBE KBaJPaTHOTO
MaTeMaTH4IecKHe TpEXWIEeHa C OTPUIATEIHHBIM JUCKPUMUHAHTOM.
MOJCIIH . PCATBHBIX Onucvieams Ha IPUMEPAX METO]T 3aMEHBI
CUTyaIuil. [IEPEMEHHOM JUI pEeIIeHUs] YpaBHEHUH.
Haxooums KOpHHU KBaIpaTHBIX YpaBHEHUI
KonTponbnas pabora 1 P P P

No 7

pas3inuHbIX BUIOB. [IpuMensaTs Teopemy Buera u
0bpaTHyI0 €il TeopeMy. BEITIOTHATE pa3ioKeHue
KBa/IpaTHOTO TpEXwIeHa Ha MHOKUTeNH. HaxonnTe
KOpPHU YPaBHEHHH, KOTOPbIE CBOJATCS K
kBaapaTHBIM. COCTaBIISITh KBaJIpaTHBIE YPaBHEHUS
1 ypaBHEHMS], CBOASAIINECS K KBaJAPATHBIM,
SIBIIAIOIUECS MATEMAaTHUECKUMHU MOJIENIAMU




<
= g Coaepxanue Konn XapaKkTepuCTHKA OCHOBHBIX BU/0B Koiouenpie BocnuTaTeabHbIe 3212 1M
Z = yueGHOro 4eCTBO AesITeIbHOCTH Y4eHUKa
T = MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeicTBHIi)
=
I
pEeanIbHBIX CUTYaLHIA
IMoBTOpEHne - BOCIIUTBIBATh OTBETCTBEHHOCTh, YECTHOCTD, IOPSAOYHOCTb,
W CHUCTeMAaTH3alus 13 B3aMMOYBaXXCHHUE,
yueGHOro MaTepualia -BOCIIMTAHHE YBEPEHHOCTH B CBOMX CHJIAX,
- CO3/IaHUE CUTYalLlMH ycIiexa Ha ypoKe
YnpaxHeHus U1 TOBTOPEHUS 12 A yam y yp
Kypca 8 kiacca
KonTponbnas padora Ne 7 1
Uroro: 136 4
KaﬂeHHapHO'TeMaTH‘IeCKOC IJIAHUPOBAHUE
Ne ypoka Ne Tema pa3aesia, ypoka Iiaan
no nN-nNB | ypokKa NPOBEACHUA
roay 1o n-m ypoKa
B TeMe miaH | ¢akr
1 1 IloBTOpenune kypca anredpsl 7 kiaacca. ApudmMernyeckue onepalnuy HaJ MHOTOWIeHaMHU
2 2 Jlunelinas QyHkims, ee rpaduk
3 3 CucreMbl TUHEMHBIX YPABHEHUH C JBYMS MEPEMEHHBIMH KaK MaTEMATUYECKHE MOJICIIH PEATTbHBIX
cUTyanun
4 4 KontponbHast padora Nel no treme "BxojHas KoHTpospHast padora"
5 1 PanuonanbHble BbIpameHusi. AnreOpandeckue 1poou
6 2 JlomycTrMple 3HaYeHHsI IEPEMEHHBIX, palliOHaTbHAS TPOOh
7 3 JomycTtrMple 3HaUYEHUS IEPEMEHHBIX, palliOHAIbHAs APOOh
8 4 OcHoBHOe cBOMCTBO Apobun
9 5 OcHOBHOe cBOMCTBO Apobu
10 6 Cokpaienue apooei




11 7 CoxkparnieHnue apobeit

12 8 CrnosxeHue ¥ BBIYUTaHHE PAlIMOHAIBHBIX IpOo0eil ¢ 0IMHAKOBBIMU 3HAMEHATENIMU
13 9 CrnoxeHue ¥ BIYUTAaHHE PALMOHAIBHBIX APOOEH ¢ OMMHAKOBBIMH 3HAMEHATEIISIMU
14 10 Cio)keHHUE ¥ BRIYUTAHHUE PAIMOHAIBHBIX APOOEH ¢ OJMHAKOBBIMU 3HAMEHATEISIMU
15 11 CrnoxeHne ¥ BBIYUTAaHHE PALMOHATBHBIX APOOEH ¢ OTMHAKOBBHIMH 3HAMEHATEIISIMH
16 12 Clio)KeHHUE ¥ BEIYUTAHUE PAIMOHAIBHBIX APOOCH C pa3HBIMHU 3HAMEHATEISIMU

17 13 Clio)KeHHUE ¥ BEIYUTAHHUE PAIMOHAIBHBIX APOOCH ¢ pa3HBIMH 3HAMEHATEISIMU

18 14 CrnoxeHne ¥ BBIYMTaHUE PALMOHATBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATEISIMU

19 15 Clio)XeHHUE ¥ BEIYUTAHHUE PAIMOHAIBHBIX APOOCH C pa3HbIMH 3HAMEHATEIISIMU

20 16 CrnoxeHne ¥ BBIYMTaHUE PALMOHAIBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATEISIMU

21 17 CrnosxeHue ¥ BBIYUTaHUE PAIMOHANBHBIX Ipo0ei ¢ pa3HbIMU 3HAMEHATEISIMH

22 18 CrnoxeHre ¥ BBIMUTAHUE AreOpandecKux Ipooeii

23 19 KonTponbnas paborta Ne2 no teme "CrnoxeHre U BEIYUTAHUE PAlMOHAIBHBIX BhIPpAKEHHH"
24 20 YMHOXEHHE anreOpanvecKux apooeit

25 21 YMHOKEHHE aJireOpandecKkux Apooei

26 22 Jlenenue anreObpanyeckux apooei

27 23 Jlenenue anredpandeckux Apodei

28 24 Bo3Beaenue anredpandeckoi 1poOu B CTETICHD

29 25 PanronasibHbIe BhIpayKEHUS U MX IPe0Opa3oBaHus

30 26 ParnmonanbHbIe BEIpaXKEHUS M UX TPeoOpa3oBaHus

31 27 JlokazaTenbCTBO TOXKIECTB

32 28 ToxnecTBeHHbIE TPeoOpa30BaHUs PATMOHAIBHBIX BBIPAKCHUN

33 29 ToxnecTBeHHbIe MPeoOpa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN

34 30 ToxnecTBeHHbIE TPeoOpa30BaHUs PATMOHAIBHBIX BRIPAKCHUN

35 31 ToxnecTBeHHbIe MPeoOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN

36 32 ToxnecTBeHHbIe MPeoOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN

37 33 KontponbHas padora Ne3 no teme "[IpeoOpazoBanue paioHaIbHBIX BBIPaKCHUN"

38 34 PaBHOCHIIBHBIC YpaBHEHMsI. PerieHre JpoOHO-palioHaNbHBIX YPaBHEHHN

39 35 PaBHOCUNBHBIE ypaBHEHMs. PemeHne ApoOHO-pallnoHaNbHBIX YpaBHEHUH

40 36 PaBHOCHITBHBIE ypaBHEHUS. Pemenne qpoOHO-paiioHAIBHBIX YPaBHEHHH

41 37 PaBHOCUNBHBIE ypaBHEHMs. PemeHne ApoOHO-pallnoHaNbHBIX YpaBHEHUH

42 38 CreneHs C 1eJIbIM NTOKa3aTelieM

43 39 CreneHs C 1eJIbIM NTOKa3aTelieM

44 40 CreneHs ¢ 1eIbIM N0Ka3aTeaemM

45 41 CreneHs C 1eJIbIM NTOKa3aTelieM

46 42 Crernens ¢ 1eJIbIM N0Ka3aTeaemM

47 43 CBoOIICTBa CTENIEHU C I1I€JIBIM MTOKa3aTelIeM




48 44 CBolicTBa CTENEHHU C LIEJIBIM I10KA3aTEIEM

49 45 CBOICTBA CTEIIEHHU C LIEIBLIM ITOKA3aTEIEM

50 46 CBoIiCTBa CTETIEHU C IEJIBIM MTOKa3aTeIeM

51 47 CBOICTBA CTEIIEHHU C LEJILIM ITIOKA3aTEIEM

52 48 CBoliCTBa CTENEHHU C LIEJIBIM [10Ka3aTeIEM

53 49 DyHKIIMS, OMUCHIBAIONIAs 0OPATHYIO MTPOMOPIIMOHAIBHYIO 3aBUCUMOCTD U €€ Tpaduk
54 50 DyHKIMS, OMUCHIBAIONIAs 0OPATHYIO MTPOMOPIIMOHAIBHYIO 3aBUCUMOCTD U €€ Trpaduk
55 o1 QDyHKIMS, ONMCHIBAIOIIAs 00OPAaTHYIO TPONOPIMOHATLHYIO 3aBUCUMOCTb U €€ rpaduk
56 52 DyHKIMS, OMUCHIBAIONIAs 0OPATHYIO MTPOMOPIIMOHAIBHYIO 3aBUCUMOCTD U €€ Trpaduk
S7 53 QDyHKIMS, ONMCHIBAIOIIAs 00OPAaTHYIO TPONOPIHOHATIBHYIO 3aBUCHMOCTb U €€ rpaduk
58 54 KonTponbnas pabora Ne4 no teme "CteneHs ¢ 1eIbIM MTOKa3aTeleM U ee cBoiicTpa'
59 1 KBanpartnabie kopHu. [lelicTBuTenbHble yncjaa. OyHKINM y=X B KBaJIpaTe U y= X B Ky0Oe
60 2 ODYHKIMH Y=X B KBaJpaTe 1 y= X B Ky0e

61 3 ODYHKIMH Y=X B KBaJpaTe 1 y= X B Ky0e

62 4 [ToHsATHE KBaAPATHOTO KOPHSI, apU()METHUECKOTO KBaJPATHOTO KOPHS

63 5 KBaaparHbeie kopHH. ApudMeTHYECKU KBaAPATHBINH KOPCHb

64 6 KBanparusie kopHu. AprdmMerndecknii KBapaTHBII KOPEHb

65 7 KBaaparHbeie kopHH. ApudMeTHYECKU KBaAPATHBINH KOPCHB

66 8 MHOXECTBO H €ro 3JIEMEHTHI

67 9 MHOXECTBO H €ro 3JIEMEHTBI

68 10 ITogmuo)ecTBO. Onepaum HaJ MHOKECTBAMH

69 11 [TogmuOXecTBO. Omiepaini Hal MHOKECTBAMU

70 12 ITogmuo)ecTBO. Onepaium HaJ MHOKECTBAMH

71 13 UncoBble MHOKECTBA

72 14 Yucli0BbIE MHOXKECTBA

73 15 Uucli0BbIE MHOXKECTBA

74 16 CBolicTBa apu(PMETUYECKOT0 KBaJPATHOTO KOPHS

75 17 CBoiicTBa apu()METHUECKOro KBaJIpaTHOTO KOPHS

76 18 CBoiicTBa apu()METHIECKOTO KBAIPATHOTO KOPHS

77 19 CBoiicTBa apu()METHUECKOro KBaJIpaTHOTO KOPHS

78 20 CBoiicTBa apu()METHIECKOTO KBAIPATHOTO KOPHS

79 21 CBoiicTBa apu()METHUECKOro KBaJIpaTHOTO KOPHS

80 22 ToxecTBeHHbIe MPeoOpa30BaHusl BBIPAKEHUH, COAEPIKAIINX KBAIpaTHbIE KOPHU
81 23 ToxnecTBeHHBIE TPeoOpa30BaHUsl BBIPAKECHHHN, COACPIKAIINX KBAIPAaTHBIE KOPHU
82 24 ToxecTBeHHbIe MPeoOpa30BaHUsl BBIPAKEHUN, COASPIKAIIMX KBAAPAaTHbIE KOPHU
83 25 TosxiecTBeHHBIC TPEOOPA30BAHMS BBIPAKEHUH, CONIEPIKAINX KBAAPATHBIE KOPHHU
84 26 ToxecTBeHHbIE MPeoOpa30BaHUsl BBIPAKEHUN, COACPIKAIINX KBAAPAaTHbIE KOPHU




85 27 ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUN, COACPIKAIIMX KBAIPATHBIE KOPHH
86 28 TosxiecTBeHHBIC TPEOOPA30BaHMS BBIPAKEHUH, COJIEPIKAINX KBAAPATHBIE KOPHHU
87 29 @DyHKIMS KOPEHb KBAaPATHBII U3 apryMeHTa

88 30 DyHKIIMS KOPEHb KBAJPATHBIN U3 apryMeHTa

89 31 @DyHKIMS KOPEHb KBaPATHBII U3 apryMeHTa

90 32 DyHKIIMS KOPEHb KBAJPATHBINA U3 apryMEHTa

91 33 Kontposbnas padora No5 o teme "KBanpatHbie kopHH. /[elicTBuTENbHBIC Ynca"
92 1 KBajparuble ypaBHenusi. Henonnble KBaipaTHbIe ypaBHEHUS

93 2 Hemnonnble kKBagpaTHBIE YPAaBHCHHS

94 3 Henosnele kBaipaTHbIe ypaBHEHUS

95 4 Henonuele kBaipaTHbIC YpaBHEHUS

96 5 KBanparnoe ypaBHenne. @opmyra KOpHEH KBapaTHOTO YPaBHEHUS

97 6 KBanparnoe ypaBuenue. @opMyina KOpHel KBaIpaTHOTO ypaBHEHUS

98 7 KBanparnoe ypaBuenue. @opMyia KOpHel KBaIpaTHOTO ypaBHEHUS

99 8 KBanparnoe ypaBHenne. @opmysa KOpHEH KBapaTHOTO YPaBHEHUS

100 9 KBanparnoe ypaBuenue. @opMyia KOpHel KBaIpaTHOTO ypaBHEHUS

101 10 Teopema Buera

102 11 Teopema Buera

103 12 Teopema Buera

104 13 Teopema Buera

105 14 KonrtposasHas padora Ne6 o teme "KBagpaTHble ypaBHEHUS "

106 15 MHorouensl ¢ ogHOU nepemeHHoi. Kopens MHorounena. KBajpaTHblil TpexX4IeH.
107 16 Pa3no)keHne KBaJIpaTHOTO Tpex4IeHa Ha JMHEWHbBIE MHOXKUTEIN

108 17 PasnoxxeHne kBaipaTHOTO TpeXWieHa Ha JUHEHHbIE MHOXKUTENN

109 18 Pa3no)keHne KBaJIpaTHOTO TpexX4ieHa Ha JMHEWHbBIE MHOXKHUTEIN

110 19 Pemenne ypaBHeHUN, CBOILIMXCS K KBaApaTHbIM. bUKBaipaTHbIE ypaBHEHHUS.
111 20 Pemenne 1poOGHBIX palliOHAIBHBIX ypaBHEHUN

112 21 Pemenne ypaBHeHNH, CBOAAIIMXCS K KBaJPAaTHBIM.

113 22 Pemennie ypaBHeHUH, CBOIAIIMXCS K KBaJAPATHBIM.

114 23 Pemienne ypaBHeHUM, CBOASMIMXCS K KBaJIPATHBIM.

115 24 Pemenne ypaBHeHUH, CBOJSIIMXCS K KBAIPATHBIM.

116 25 PanonanbHble ypaBHEHHS KaK MaTEMaTHUYECKUE MOJIENI PEAJIbHBIX CUTYalMil
117 26 PanonanbHble ypaBHEHHS! KaK MaTEMaTHUYECKHE MO PEAIbHBIX CUTYALNI
118 27 ParpioHaibHBIC YypaBHEHHUS KaK MATEMaTHUECKUE MOJICIH PEATbHBIX CUTYaIHi
119 28 PanronanbHble ypaBHEHHS KaK MaTEMaTHUYECKUE MOJIENIM PEAIbHBIX CUTYalMil
120 29 PanmoHanpHbIe ypaBHEHUS KAK MATEMATHYECKUE MOJICITH PEATbHBIX CUTYaIlHi
121 30 [ToBTOpeHue u cucremaTu3anys yueOHOro MaTepuaa




122 31 [ToBTOpeHue u cucremaTu3anys yueOHOro MaTepuaa
123 32 KonTtponbnas pabora No7 o teme «PenieHune ypaBHEHH, CBOIIUXCS K KBaJApaTHBIM"
124 1 IloBTOpEeHue U cucTeMaTH3anus yueoHoro marepuasia. [IpeobpazoBanue palimOHATLHBIX BBIPAXKCHHH
125 2 IIpeoOpazoBanue palioOHAIbHBIX BRIPAKCHHI
126 3 [IpeoOpazoBanne BRIpAKEHHIA, COACPIKAIIMX KBAJAPATHbIE KOPHU
127 4 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPKAINUX KBaJAPATHBIE KOPHU
128 5 KBaaparHbie ypaBHEHHS
129 6 KBaznpaTHble ypaBHEHUs
130 7 Pemenue qpoOHBIX palMOHATIBHBIX YPaBHEHUN U 3a/1a4 C TIOMOIIBIO IPOOHBIX YpaBHEHU
131 8 Penienne npoOHBIX pallMOHANIBHBIX YPAaBHEHUH M 33]1a4 C MOMOIIBIO JPOOHBIX YpaBHEHHI
132 9 CBOMCTBA CTEIEHHU C IIENLIM ITOKa3aTeIEM
133 10 CBOIICTBa CTETIEHU C IEJIBIM MTOKa3aTeIeM
134 11 Hrorosast kKoHTpoOIbHAs paboTa
135 12 AHaIM3 UTOrOBOM KOHTPOJIBHOM PabOTHI
136 13 AHaJIN3 UTOTOBOM KOHTPOJIBHOU pabOTHI
Y4eOHO-MeTOAMYECKOE o0eceyeHue.
1. Anrebpa: 8 kiacc: y4eOHHMK i ydamuxcsi oOrieoOpa3zoBarenbHbIX yupexaeHuit / A.I'. Mepsmsk, B.b. Tononckuiti, M.C. Sxup. — M.:

BenTana-I'pad, 2017.
2. AnreOpa: 8 KJtacc: qUIaKTHYECKHAE MaTepHabl: MOCOOUE JIJIs ydarmxcst 00meo0pa3oBarenbHbIX yupexkaeHuit / A.I'. Mepansik, B.b. TTonouckwit,
E.M. Pabunosuy, M.C. Sxup. — M.: Benrana-I'pad, 2013.(anexTporHoe nocodue)
3. Anrebpa: 8 wiacc: meroamdeckoe mocooue / E.B. bymko, A.I'. Mep3nsak, B.B. Ilomonckuit, M.C. fAxup. — M.:Benrana-I'pad,
2013.(anexkTpoHHOE TIOocoOue)
4. Anrebpa:8 kinacc:IuAaKTHUECKHE U KOHTPOJIbHBIE paboThl: mocodue ans yyamuxcs// A.I'. Mepansk, B.b. [Tononckuit, E.M. Pabunosuy, M.C.
BU/IE)
5.A.IL.LEpmoBa, B.B.I'ono6opoarko, A C Epmosa. CamocTosTeNbHBIE W KOHTPOJBbHBIE paboThl mo reomerpun. M. Mnekca, 2013.-240c (B
3JIEKTPOHHOM BH/JIE)



BapuaHnT 1

. Coxparure n1pobs

KoHTponbHas pabora Ne 10
06o0uweHne U cucTeMaTusalma 3HaAHUIA yHalWmxca

. IIpeacraseTe B Bufe crenenu Boipaxenue (m8)2:m3,

b+5Vb +25
bJb -125

. HOK&)KPITG TOXIEeCTBO

( a ___ a-8 ) a-20 _ 2

a®-25 a?2-10a+25) (a-5)2 a+5’

IlepBriit paGouuit marorosun 120 geraneit, a Bropor —
144 peranu. IlepBsiit pabouynit U3roTaBJIUBAJ B Hac Ha 4 gera-
Jnu OoJiblie, 9eM BTOPOM, M paboTas Ha 3 4 MeHbIlIe BTOPOro.
CKOJBKO ZeTajieil u3roTasauBal 3a 1 4 Kaxabii pabounin?

Pemure ypaBHeHUe (\/; -6)(2x%2 - x-15) = 0.
Iloxaskure, 4TO NPU BCeX HATYPAJIbHBIX 3HAYCHUAX 7 3HaUe-
HHe BeipaskeHus n® —43n xparso 6.

. an KaxKuX 3HaYeHHdAX IIapaMeTpa @ YpaBHeHUe

ax? +2(a+6)x + 24 = 0 uMeer JBa PA3IMYHBIX KOPHA?



Bapuanr 2

KohTponbtan pabora N 10
OGobuweHue n cucremarnsauma 3HaAHUN ydawmxca

IlpeacraBbre B Buje creneHu Beipaxenue (n3)* : n 15,
Coxkparure 1pods M -
ava + 64
Hokaxure TOXAECTBO
b b+6 ), b+12 _ 2
(bz ~8h+16 b2 -16)‘ b2 -16 b-4"

ITepBriii Hacoc HamoJHUJ BOAOi GacceitH o6méMom 360 M3,
a BTopoil — obbémom 480 m®. IlepBblif Hacoc nepexkavywBas
B yac Ha 10 M Boabl MenbIIe, yeM BTOpOIt, 1 paborar Ha 2 U
bospme BTOporo. Kakoit o6bém Boasl mepekauuwBas 3a 1 u
Kam bl Hacoc?

Pemnre ypasrerne (vVx —7)(8x2 — x —10) = 0.

Jokaxxure, 4TO IIpH BCeX HATYDPAJBHBIX 3HAYEHHMAX 7 3HAYE-
HHUe BeIpakeHus n° —31n kparso 6.

. IIpy KakmxX B3HaYeHMAX IapaMeTpa @ ypaBHeHHUe

ax? +2(a+4)x +16 = 0 uMeer ABa PABIUYHBIX KOPH:?
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