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HOACHUTEJBHASA 3AIIMCKA

CornacHo ydaeOHOMY IJIaHy MYHULIUIAIBHOTO OIOHKETHOTO
00111€00pa30BaTEeIbHOTO  YUPEXKIEHUSI MYHUIMIIAJLHOTO 00pa3oBaHUs Topojia
Kpacnonapa cpeaneit obmieo0pa3zoBarenbHoil mkosbl No70 Ha u3yueHue anreOpsbl
B 7-9 kiaccax orBoautca 102 yaca (3 yaca B Heaenmto; 34 yuyeOHbIX HenenH) B 7
kiacce, 136 yacoB (4uaca B Henento; 34 yueOHbIX Hepenu) B 8 kinacce u 102 yaca
(3 gaca B Hezento; 34 yueOHBIX Henenn) B 9 kiacce.

JlonmomHUTEIBHBIN yac B HeAento B 8 kinacce BoiaeneH OV ams yriay6ieHHoro
U3YyYEHHS OCHOBHBIX TEM Kypca MaTeMaTHKH & Kjlacca ¢ LENbI0 MOATOTOBKU
yuamuxcs k OI'D B 9 knacce.

1. Iliianupyemble pe3y/ibTaThbl 00y4eHHS .

CranpmapT ycTaHaBIMBaeT TpeOOBaHMSA K  pe3yslbTaTaM  OCBOECHMS
00y4JaromuMUCcs OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOILETO
oOpa3oBaHwus:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIUXCS K
CaMOpa3BUTHUIO M JIMYHOCTHOMY CaMOOIIPEAENCHUI0, CHOPMUPOBAHHOCTh HX
MOTHUBALIUM K OOYYEHHMIO U II€JICHAIIPABJICHHOM IO3HABATEJIbHON IESATENbHOCTH,
CHUCTEMBbI 3HAYUMBIX COLMAJIBHBIX M MEXJIMYHOCTHBIX OTHOLICHHWH, LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, OTPa)KarOLIUX JUYHOCTHBIE M TPaXkJIaHCKUE IO3UIHUU B
JESATEIIbHOCTH, COLUAJIbHBIE KOMIIETEHIIMH, IPABOCO3HAHUE, CIIOCOOHOCTh CTaBUTH
LHEIU U CTPOUTH >KU3HEHHBIE IIJIaHbl, CIIOCOOHOCTh K OCO3HAaHUIO POCCHICKON
UJECHTUYHOCTH B ITOJIMKYJIBTYPHOM COLIUYME;

MeTalnpeIMeTHbIM, BKJIFOYAIOIINM OCBOCHHBIE o0y4aruuMucs
MEXMPEAMETHbIC TIOHATUS U YHUBEpCAIbHbIE YUeOHbIE NeUCTBUA (PETYISITUBHBIE,
MO03HABATEJIbHbIE, KOMMYHHKAaTHUBHBIE), CIIOCOOHOCTh WX HCIIOJIb30BAHHUA B
yueOHOW, TO3HABATENbHOM U COLMAIBbHON MPAKTUKE, CaMOCTOSTEIbHOCTD
IUIAHUPOBAHMUSI U OCYIIECTBIICHUS Y4YEOHOM JAEATeIbHOCTH M OpraHu3aluu
yu4eOHOTO0 COTPYAHMYECTBA C TI€aroraMd U CBEPCTHHUKAMH, IOCTPOCHHE
UHIMBHUIYaIbHON 00pa30BaTeIbHON TPACKTOPHH;

NpeAMeTHbIM, BKJIIOYAIOIIMM OCBOEHHBIE OOYUYaAOIIMMUCS B XOJ€ U3YUECHMUSI
y4e0HOro npeaMeTa yMEHUs CHelU(pUUecKre A JaHHOW NPEeIMETHOM 00J1acTH,
BU/IbI JESATENIBHOCTH 110 MOJIYYEHUIO HOBOI'O 3HAHUS B paMKax y4eOHOro npeamera,
ero npeoOpa3oBaHUID M IMPUMEHEHUI0 B YYEOHBIX, Yy4E€OHO-IPOEKTHBIX U
COLIMAJIbHO-IIPOEKTHBIX CUTyalusiX, (POPMUPOBAHUE HAYYHOI'O THUIA MBILUIEHHUS,
HAy4YHBIX IIPEICTABICHUA O KIIIOYEBBIX TEOPUAX, TUIAX U BHJAX OTHOILICHUH,
BJIQJICHUE HAYyYHOM TEPMHUHOJOTHEMN, KIIOUEBBIMM IOHATUAMH, METOAAMU U
IIPUEMAMH.



[IporpamMmMa 1O3BOMSIET MOOMBATHCS CIEAYIOIIUX PE3YJIbTATOB OCBOCHUS
00pa30BaTeNIbHOI MpOorpaMmbl OCHOBHOTO 0011ero odpa3zoBaHusi: JIMYHOCTHBIE
pe3yJbTAThI 0CBOCHUS 00pa30BaTEJIbHOM POrPAMMBI:

1) BocnuTaHMEe POCCUHCKON TIpaKAAHCKOW MAEHTUYHOCTU: MAaTPUOTU3MA,
yBaxkeHus1 K OTeyecTBy; OCO3HAHME CBOECU ITHUYECKON NMPHUHAJJIC)KHOCTH, 3HAHNE
VICTOPHUH, SI3bIKA, KYJBTYPBl CBOErO Hapoja Ha IPUMEPE COAEpKaHUSA TEKCTOBBIX
3azay;

2) hbopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU U
CIIOCOOHOCTH 00Y4YaromMxcsi K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAllMM K OOYYEHHIO M TMO3HAHHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHUIO
JanbHENIIe MHIMBUyaIbHOM TPACKTOPUHN 00pa3oBaHus Ha Oa3e OPUEHTHUPOBKU B
Mupe npodeccuii U NMPoPecCUOHANBHBIX MPEANOYTCHUN, ¢ yUYETOM YCTOMYUBBIX
MO03HABATEJIbHBIX UHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIUEHUS K TPYy, Pa3BUTHUS OIBITA yYaCTHUs B COLUAIBLHO 3HAYMMOM TPYJC;

3) bopMupoBaHHE  OCO3HAHHOIO, YBAXKUTEIBHOIO M  J0OpPOXKEIATEIBHOIO
OTHOILUEHUS K JPYrOMy 4YEJOBEKY, €ro MHEHHUIO, MHUPOBO33PEHMIO, KYJIbTYpE,
A3BIKY, BEPE, TPAXKIAAHCKOM MTO3UIIMH, K UICTOPUH, KYJIbTYpE, PEIUTHUN, TPATULUAM;
TOTOBHOCTHU U CIIOCOOHOCTH BECTH AMAJIOT C IPYTUMHU JOAbMHU U JOCTUTaTh B HEM
B3aMMOIIOHUMAaHMUS;

4) ocBOEHHE COLMAJIBHBIX HOPM, IPaBWJ MOBEJIEHUS, PO U GOpM COLMATIBLHON
KU3HM B TpyNmax M COOOIIECTBaX, BKJIIOYAs B3pPOCIbIE U COLMAIBHBIC
COO00IIIEeCTBA; y4acTUE B IIKOJIHHOM CaMOYIPABJICHUU U OOLIECTBEHHOM KU3HU B
npejesiax BO3pacTHbIX KOMIIETEHIN;

5) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHWH MOpPaJbHBIX
npo6JieM Ha OCHOBE TUYHOCTHOTO BhIOOpA, (POpMHUpOBAHME HPABCTBEHHBIX UYBCTB
Y HPaBCTBEHHOI'O IIOBEJICHHS, OCO3HAHHOI'O W OTBETCTBEHHOI'O OTHOIIECHHS K
COOCTBEHHBIM ITOCTYIIKAM;

6) popMupoBaHHE KOMMYHUKAaTUBHOM KOMIIETEHTHOCTM B OOIIEHUH U
COTPYAHMYECTBE CO CBEPCTHHKAMH, JETbMHU CTapIIEro M MIAJIIIETO BO3pACTa,
B3pOCJILIMM B IIpoliecce 00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOW, ydeOHO-
MICCJIEI0BATENILCKON, TBOPYECKON U APYIUX BUJIOB JEATEIBHOCTH;

7) yMEHME SICHO, TOUHO, TPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOW M MMCbMEHHON
peuM, NMOHMMATh CMBICI IIOCTABJICHHOW 3aJadd, BBICTPAMBaThb apryMEHTALUIO,
IPUBOJNUTH IPUMEPBI U KOHTPIIPUMEDBIL;

8) mepBOHAYANbHOE TPEJCTABICHWE O MAaTeMAaTHYEeCKOW Hayke Kak cdepe
YeJIOBEYECKOW JIEATEIbHOCTH, 00 3Tamax ee pa3BUTHA, O €€ 3HAUMMOCTH JUIS
Pa3BUTHS LIUBUIN3ALNN;

9) KPUTHMYHOCTH MBILUICHUS, YMEHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

10) xpeaTMBHOCTb MBIIUICHUS, MHULMATHBA, HAXOIYUBOCTb, AKTUBHOCTb IpU
pelIeHnr apupMETUYECKUX 3a/1a4;

11) ymeHue KOHTpPOJMPOBATH MPOLECC M pe3ysibTaT yuyeOHOW MaTeMaTHYeCKON
NESATEIbHOCTH;

12)  ¢gopmupoBaHue  cnocoOHOCTM K  SMOLMOHAJIBHOMY  BOCIPHUSTHIO
MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUI;



13) popmupoBaHue IEHHOCTH 3J0POBOTO M 0€30MacHOro 00pasa KHU3HU;

14) oco3HaHue 3HAYEHHsSI CEMbH B JKM3HHM 4YeJOBEKa M 0OIlecTBa, MPUHSATHE
LEHHOCTH CEMEWHOM XKU3HM, YBAKUTEIBbHOE U 3a00TIMBOE OTHOILIEHUE K YJIEHaM
CBOEH CEMbHU Yepe3 yuacTue BO BHEKIIACCHOM padoTe;

15) pazBuTHEe  3CTETUYECKOIO CO3HAHUA, TBOPYECKOW  JIESITEIbHOCTH
ACTETUYECKOT0 XapaKTepa Yepe3 BhIMOJTHEHUE TBOPUECKUX padboT

MeTanpeaMeTHbIe pe3yJbTAThI 0CBOCHHUSI 00Pa30BaTeJIbHOM NPOTPAMMBI:

1) yMeHHEe CcaMOCTOSITENIbHO OIpENeNsaTh eI CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBath s ceOd HOBBIE 3amaud B yu€0de U IO3HABATEIBHOU
JEATEeIIbHOCTH, pPa3BUBAaTh MOTHBBI W HMHTEPEChl CBOEH IO3HABATEIILHOU
NEATEIIbHOCTH,

2) yMEHHME CaMOCTOSTENIbHO IJIAHUPOBATh MYyTH JOCTUKEHUS LEJIEH, B TOM UUCIIC
allbTepHATUBHBIE, OCO3HAHHO BBHIOMpaTh Haubosee 3(P(HEKTUBHBIE CIOCOOBI
pelieHust yueOHbIX U T03HABATENbHBIX 3a/1a4;

3) yMeHHUE COOTHOCHTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMH pe3yjbTaTaMu,
OCYIIECTBJIATh KOHTPOJb CBOEH JAEATEIBHOCTH B IMPOLECCE JOCTHKEHUS
pe3ynbTaTa, ONpeaessiTh CIOCOObl JIEUCTBUM B paMKax MPEIJIOKEHHBIX YCIOBUM U
TpeOOBaHMM, KOPPEKTUPOBATh CBOM JIEUCTBHUS B COOTBETCTBUHU C M3MEHSIOIIEHCA
CUTYyallNEH;

4) yMmeHHe OIIEHMBaTh MPABWIBHOCTh BBINOJHEHUS Y4YeOHOW 3ajauu, ee
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHHUS;

5) BIlaJiecHWE OCHOBaMHU CaMOKOHTPOJSI, CaMOOIIEHKH, TPUHSITUS PEHICHUNA U
OCYIIIECTBJICHUS OCO3HAaHHOTO BBHIOOpa B yd4eOHOM ©  ITO3HABATEIHHOU
JEATEIIbHOCTH,

6) yMEHUE  OIpenessTh TMOHATHS, CO3[aBaTh OOOOIIEHMs, YCTaHABIUBATh
aHAJIOTUH, KIACCU(UIIMPOBATh,  CAMOCTOSATEIHLHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUH ISl KJaccU(UKAIMU, YCTAaHABIMBATH NMPUUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH JIOTUYECKOE  pacCyXJEeHHe,  yMo3akitoueHue  (MHAYKTHUBHOE,
JNEAYKTUBHOE U 10 aHAJIOTHH) U JIeJaTh BBIBOJIBI;

7) yMeHue co371aBaTh, IPUMEHSTh U MPEeoOpa30BbIBATh 3HAKW U CUMBOJIBI, MOJIETTU
U CXEMBI JUIsl pelIeHus] y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHuM3OBBIBATH  y4€OHOE€ COTPYIHMYECTBO U  COBMECTHYIO
NEATEILHOCTh C YYHUTEIIEM W CBEPCTHUKAMH; pabOTaTh WHIWBUIYAIBHO W B
rpynne: HaxoAuWTh oOllee pelieHne U pas3penarb KOH(DIUKTHI Ha OCHOBE
COTJIACOBAHUS MTO3UIIUN U yIE€Ta MHTEPECOB; (HOPMYITUPOBATH, APTYMEHTHPOBATH U
OTCTauBaTh CBOE MHCHUE;

10) yMeHHE OCO3HAaHHO HCIIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C
3ajaueii KOMMYHHUKAIIMU JJIs BBIPAKEHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH;
IJJAHUPOBAHUSI M PETrYyJSILIMM CBOEH JIESITEIBHOCTH; BJIAJACHUE YCTHOU U
IIUCBMEHHOM PEYBI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

11) popmupoBaHue ¥ pa3BUTHE KOMIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee MKT— komnerenuun);



12) nmepBoHauanpHOE MpEACTaBIEHUE 00 HIESIX M METOAAX MaTEeMaTHKU KakK 00
YHUBEPCAJILHOM SI3bIKE HAYKU M TEXHUKH;

13) pa3BuTHEe CIOCOOHOCTM BHUAETH MAaTEMaTHUYECKYI0 3agady B JAPYrHX
IUCLUUIUIMHAX, B OKpYKaloIIen )KU3HHU;

14) ymeHue HaxOOUTh B PA3IUYHBIX HCTOYHHMKAX HH(MOpPMAIHIO, HEOOXOIUMYIO
JUIsL pElICHUs] MaTeMaTHYeCKuX Mpo0seM, U MPeCTaBIsATh €e B MOHIATHOU (opMe;
OPUHUMATh pElIeHHEe B YCIOBHSIX HEMOJIHOM M W30BITOYHOW, TOYHOH H
BEPOATHOCTHOM MH(POpMAIUH;

15) ymMeHnue moHMMaTh U KCHOIB30BATh MAaTEMaTHYECKUE CPEIICTBA HATIISAHOCTU
(PUCYHKH, YEpTEeXKH, CXEMbl M Jp.) Ul WDIFOCTPAIMH, WHTEPIPETAIHH,
apryMeHTAaIINH;

16) ymeHHe BBIIBUTaTh THIOTE3bI NP PEIICHUM YYEOHBIX 3a7a4 U TOHUMAHUS
HEOOXOJMMOCTHU UX MPOBEPKU;

17) mnoHMMaHuEe CYIIHOCTH alTOPUTMHUYECKUX TPEANUCAHUA U  yMEHHA
JeCTBOBaTh B COOTBETCTBUU C MPEIOKEHHBIM aITOPUTMOM;

18) ymMeHne caMOCTOSITeNIbHO CTaBUThH LEJM, BBIOMPATh U CO3/1aBaTh AJTOPUTMBI
U1 peuIeHns y4eOHbIX MaTeMaTHUECKUX Mpooiiem;

19) ciocoOHOCTH MIAHUPOBATH U OCYIIECTBISTH JIEATEIILHOCTD, HAPABICHHYIO HA
peleHue 3a1a4 UCClIe0BaTeNIbCKOTO XapakTepa

IIpeamMeTHbIe pe3yabTAThI 0CBOEHHS 00Pa30BaTeJIbHON MPOrPaMMbI:

1) yMmenme paboTaTh C MaTEMaTUYECKUM TEKCTOM (CTPYKTypHpPOBaHHUE,
W3BJICUCHHE HEOOXOAMMOM MH(GOPMAIINH ), TOYHO U TPAMOTHO BBIPAXKATh CBOU
MBICIM B YCTHOM M TIMCbMEHHOM pEYM, MPUMEHSII MaTeMaTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY, UCHOJIb30BATh PA3JIMUHbIC SI3bIKU MAaTEMaTUKU
(cmoBecHBIN, CHMBOJMYECKHH, Tpaduyeckuii), pa3BUTHE CIOCOOHOCTH
000CHOBBIBATH CYXKJIEHUS, TPOBOIUTH KIIACCU(PHUKAITNIO;

2) BiaaeHue 0A30BbIM MOHATUWHBIM AIIapaTOM: UMETh MIPEICTABICHUE O YHUCIIE,
npobu, TMporeHTax, (OPMHUPOBAHUE MPEICTABIECHUNH O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B pEaJIbHOM MUPE U PA3JIMYHBIX CIIOCO0AX UX U3YUYECHUS;

3) yMeHHE BBINOJHATH apudMeTHueckue MpeoOpa3oBaHusl PalUOHATBHBIX
BBIPKEHUI, TPUMEHSATDH UX JJIs1 PEIICHUs YYEOHBIX MATEMAaTUUYECKUX 3a/1aY;

4) npaBWIBHO YNOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMU BUAAMHU YUCEI
U crioco0aMu uX 3alucu: 1esoe, IpoOHoe, IEPEX01 OT OJHOM (HOPMBI 3anucu
K Jpyrod (Hampumep, MPOIEHTHI B BUJE JECATUYHOW ApoOH; BBIICICHUE
I[EJI0W YacTH W3 HEMPAaBWJIBHOW IpOOM); pemiaTh TPU OCHOBHBIC 3a/Ja4d Ha
1poowu;

5) cpaBHMBATh 4YHWCIA, YMNOPSAAOYMBATH HAOOpPHI YHCEN, TOHUMATh CBS3b
OTHOIIIEHUH  «OOJbIIe», «MEHBIIE» C PACHOJOKEHHEM TOYEK Ha
KOOPJIMHATHOW MPSMOM; HAXOAUTH CpeaHee apuPMETHYECKOE HECKOJIbKUX
YHCell;

6) BIaneTh HABbIKAMU BbIYMCIEHHUA MO (OpMysiaM, 3HaTb OCHOBHBIE €IMHMIIbI
U3MEpPEHUs] U YMEThb MEePEeUTH OT OJHUX E€IUHUI] U3MEPEHUs] K IPYruM B
COOTBETCTBHUHU C YCJIOBHUSIMU 33]1a4u;

7) HaxXOAWTh YUCIOBbIE 3HAUEHUS] OYKBEHHBIX BBIPAXKECHHUI;



8) YMCHHUC IIPUMCHATL MH3YUYCHHBLIC IIOHATHA, PE3YJIbTATBI W MCETOAbI IIpH

PCUICHHUH 3a1a4 U3 pa3]IMYHLIX pa3JCJI0OB Kypca.

B pezynvmame usyuenus anzeopul yueHuK 0014 cen

3HATH/TMIOHUMATH*

CymieCTBO IIOHATHA MaT€MaTu4cCKOIro JOKa3aTCJIbCTBA, IMPHUMCPBIL
JOKa3aTCIIbCTB,

CYILLIECTBO NOHATHS AITOPUTMA; IIPUMEPBI AIITOPUTMOB;

KaK HCIIOJIb3YIOTCS MaTeMaTH4ecKkue (popMmynbl, ypaBHEHHS M HEPaBEHCTBA,
IIPUMEPBI UX NPUMEHEHUS I PEIICHUS MAaTeMaTHYECKUX U IPAKTUYECKHUX
3ajad;

KaK MaTCMaTH4YCCKH OIIPCACICHHLIC (1)YHKI_[I/II/I MOT'YT OIIMCbhbIBAThb PCAJILHBIC
3aBUCUMOCTH; IIPUBOAUTD ITPUMCPBI TAKOI'O OIMMCAHUW A,

KaKk MOTPeOHOCTH MPAKTUKH [PUBEIM MAaTEMATUYECKYyH0 HAyKy K
HEOOXOMMOCTH PACUIUPEHUS TOHITHS YUCIIA;

BEPOSITHOCTHBIN XapaKTep MHOIMX 3aKOHOMEPHOCTEH OKpYKAIOUIEro MHpA;
MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

CMBICJI nacaian3alnuu, HO?)BOJ'IHIOIHCﬁ peuiaTtb 3aJJa4u peaanoﬁ
I[CﬁCTBPITCJ'ILHOCTH MAaTCMAaTU4CCKMMHU  MCTOAAMH, IIPHUMCPhI OHII/I6OK,
BO3HHUKAIOIIMUX ITPH UACATU3AIUH.

Ilomumo ykazanmvix 6 OamHOM pazoene 3HAHUU, 8 MpebOBaAHUs K VPOBHIO

N0020MOBKU BKIIOYAIOMCS MAKM¥Ce 3HAHUA, Heobxooumvle Ol O0C80EHUs.
nepeyucieHHbIX HUdice YMeHUIL.

AJI'EBPA

yMeThb

BBINOJIHATE apU(pMETUYECKHe JeHCTBUSA, cOoYeTass YCTHbIE M HUCHMEHHBIC
IpUeMbl, TPUMEHEHHE BBIUMCIUTENBHBIX YCTPOICTB; HAaXOAUTh 3HAYCHUS
CTETIEHU C HATYpaJbHBIM ITOKA3aTeNIeM; MOJIb30BAThCS OLIEHKON M MPUKUIKOM
IpY IPAaKTUYECKUX pacyerax;

OPOBOIUTH IO H3BECTHBIM (QOpMyJIaM M MpaBWiIaM [peoOpa3oBaHUA
OYKBEHHBIX BBIPa)KEHUM;

BBIUMCIISATh 3HAYEHHS UYUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIISSA
HE0OXO0JMMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHus;

HCNO0Jb30BaTh NPHOOpPETEHHBbIE 3HAHUS M YMEHHUSl B NPAKTHYECKOM
AeSITeIbHOCTH U MOBCETHEBHOM KU3HH IS



IPAKTHUECKUX PacyeToB MO (opmysaMm, HCIONb3Yyd MPH HEOOXOAUMOCTH
CIIPaBOYHBIC MaTE€pPUabl U IMPOCTEUIINE BEIYUCIUTEIIBHBIE YCTPOUCTBA,

OYHKIUU U IT'PAPUKH

yMeThb

OTIpeIeTATh 3HAYCHHE (DYHKIMHM MO 3HAYCHWIO apTyMEHTa MPU Pa3TMYHBIX
criocobax 3aaHus QyHKIINHY;

CTPOUTH TpapUKH U3yUYCHHBIX (QYHKIIUH;

OIMHCHIBATh MO TpaduKy U 6 NpOCMeuwux ciyuasx no ¢opmyie NOBEACHUE U
CBOMCTBAa (PYHKIMHA, HAXOAUTh MO Tpaduky QYHKIMH HaAUOONBIIHE U
HaUMEHBIIINE 3HAYCHHUS;

penaTh ypaBHEHUs, MPOCTEHUIIINE CHCTEMbI YPaBHCHHIA,

HCNO0Jb30BATh NPHOOpPETEHHBbIC 3HAHUS M YMEHHS B NPAKTHYECKOH
AeATeIbHOCTH U NOBCETHEBHOM KU3HH JIJIS:

OMMCaHUS C MOMOIIBIO QYHKIMNA pa3IMYHBIX 3aBUCUMOCTEH, MpPeCTaBICHUS
uX rpaduyecKku, MHTEPHPETALUU IPAPUKOB;

YPABHEHUA U HEPABEHCTBA

yMeThb

penaTs IpOCTEHIINE YPAaBHEHUS U HEPABEHCTBA, U UX CUCMEMbL,

COCTAaBJISITh YPABHEHHUS U HEPAGEHCMEa 11O YCIIOBUIO 3a]1a4H;

UCIIOJIB30BaTh ISl NMPUOJMIKEHHOIO pELIEHMs] yYpaBHEHHUH M HEPABEHCTB
rpaduyueckuii METo;

n300paxaTh Ha KOOPJUHATHON TJIOCKOCTH MHOYKECTBA PEIICHUN MPOCTEHIINX
YPAaBHEHUM U UX CUCTEM;

HCNO0Jb30BaTh NPHOOpPETEHHBbIC 3HAHUS M YMEHHUSl B NPAKTHYECKOM
AeATeIbHOCTH U NOBCEIHEBHOM KU3HHM IS

IMOCTPOCHUA U UCCIICAOBAHUSA HpOCTeI;'IHIHX MaTECMAaTHYCCKUX MOI[CJ'ICﬁ;

3JIEMEHTHI KOMBUHATOPUKHN, CTATUCTUKH U TEOPUU
BEPOSITHOCTEM

yMeThb

pemars MpOoCTENIINE 3a/1a4H;
BBIUMCIATh B MPOCTEHIIMX CIydasX BEPOSITHOCTH COOBITHI HAa OCHOBE
IIOZICYETA YHACIIA HCXOMOB;

HCNO0Jb30BaTh NPHOOpPETEHHBbIE 3HAHUS M YMEHHUSl B NPAKTHYECKOM
AeAITeIbHOCTH U OBCETHEBHOM KU3HHM JIJIS:



e  AHaNM3a PEaJbHBIX YUCIIOBBIX JAHHBIX, IPEACTABICHHBIX B BUJAE AUarpamMM,
rpauKoOB;
e  aHaiM3a MHPOpPMAIMM CTATUCTUYECKOIO XapaKTepa.
dopmupyemMble YHHUBEPCAJIbHbIC Y4eOHbIE 1eiicTBUS
JImunocTHbie YY ][

1) oco3HaOT HEOOXOAMMOCTD U3YUYEHUS;

2) ¢opMHpoBaHHE aJIEKBATHOTO TMOJOKUTEIBHOTO OTHOILIEHUS K IIKOJE U K
npoiieccy yueOHO 1eaTeIbHOCTH

PeryasituBunie YY /|
1) cmryaroT CBOM CrIoco0 IEHCTBUS C ATAIOHOM;

2) cauyaroT crnoco0 W pe3ynbTaT CBOMX JEWUCTBUIA C 3aJaHHBIM 3TaOHOM,
0OHAPYKUBAIOT OTKJIOHEHMS M OTJIMYHUS OT 3TAJIOHA;

3) BHOCSAT KOPPCKTUBBLI U JJOIIOJHCHUA B COCTABJICHHBIC I1JIAHEI;

4) BHOCST KOPPEKTHBBI W JONOJHEHUS B CIOCO0 CBOMX JACWCTBUN B Cilydae
PACXO0KJICHUS HTAJIOHA, PEAIBHOIO IEUCTBUS U €70 IPOLYKTa

5) BBIIETSAIOT U OCO3HAIOT TO, YTO YK€ YCBOCHO U YTO €I1I€ MOJJIEKUT YCBOCHUIO
6) 0CO3HAIOT KAYeCTBO U YPOBEHb YCBOCHUS
7) OLICHUBAIOT TOCTUTHYTHIN pe3yIbTaT

8) OmpenessaoT IOCJIEN0BAaTEIbHOCTh IMPOMEXKYTOUHBIX LEIEH € Y4EeTOM
KOHEYHOTO pe3ysbTaTa

9) cocTaBNAIOT IUIaH M TIOCE0BATEILHOCTD JICHCTBUI

10) mpeABOCXMINAIOT BpEMEHHBbIE XapaKTEPUCTUKH pe3ynbrara (korga Oyner
pe3ynbrar?)

11) mpeaBocxuIaoT pe3yjbTaT U YPOBEHb YCBOCHHS (Kakoil OyeT pe3yabTat?)

12) craBaT yuyeOHYIO 3ajlauy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO U
YCBOEHO, U TOT'0, UTO €I11€ HE U3BECTHO

13) npuHUMAIOT O3HABATENIbHYIO 1€JIb, COXPAHSIOT €€ MPHU BHIIOJHEHUH Y4eOHbIX
JNEUCTBUM, PEryJIUpYyIOT BECh IPOLECC HUX BBIIOJHEHUS U YETKO BBIITOIHAIOT
TpeOOBaHUS MO3HABATEIBHON 3a/1a4U

14) camocTosiTenbHO (OPMHUPYIOT MO3HABATEIBHYIO IIE€Jb M CTPOST ICHCTBUS B
COOTBETCTBUU C HEU

ITo3HaBaTeabHbIe YY ][



1) YMCIOT BBI6I/IpaTb CMBICJIOBBIC CIWHHUIIBI TCKCTA W YyCTAHABIMBATH OTHOIICHMWA
MCXKAY HUMHA

2) co3Aal0T CTPYKTYPY B3aMMOCBS3€M CMBICTOBBIX €IMHUI] TEKCTA
3) BBIACISIOT KOJIMYECTBEHHBIC XapPAKTEPUCTUKN O0OBEKTOB, 33/IAaHHBIX CIIOBAMU

4) BOCCTaHaBIMBAIOT MPEIMETHYIO CHUTYallMIO, OINKCAHHYIO B 3ajlaye, IMyTeM
nepedopMyIHpPOBaAHUSI, YIPOILIEHHOIO MepecKa3a TEKCTa, C BBIIEICHUEM TOJbKO
CYILIECTBEHHOM JIJIsl pellieHus 3a/1auu uHMOpMaIuu

5) BBIIETSAIOT 000OIICHHBIN CMBICT U (OPMAIBHYIO CTPYKTYPY 3a7a4H

6) yMEIOT 3aMEHATh TEPMHUHBI ONPEIEIECHUIMU

7) yMEIOT BBIBOJAUTD CJIECJICTBUS U3 UMEIOLINXCS B YCIOBUU 3a7a4d JAHHBIX
8) BBIACIAIOT (OPMATILHYIO CTPYKTYPY 3a7a4u

9) BbILACISIOT OOBEKTHI M MPOLECCHI C TOUKU 3PEHUS LIEJI0T0 U YacTel

10) aHanM3UpPYIOT yCIOBUS U TPEOOBAHNUS 3a]aUH

11) BeiOuparoT Bu rpaduuecKoi MOJIEIH, aIeKBATHOW BBIJECICHHBIM CMBICIIOBBIM
e IMHUIIAM

12) BbIOMpaIOT 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA JJIsl IOCTPOCHUS MOJIETTU

13) BBIpa)KarOT CMBICII CUTYaIldU Pa3IMYHBIMHU CPEICTBaMU (PUCYHKH, CHMBOJIBI,
CXEMBbI, 3HAKH)

14) BIpa)karoT CTPYKTYpY 3aJauu pa3HbIMU CPEJICTBAMU
15) BBINOJHSAOT OnE€paly CO 3HaKaMy U CUMBOJIaMU
16) BBIOMpAIOT, COMOCTABIISIIOT U 0OOCHOBBIBAIOT CIIOCOOBI PELLICHUS 3a7aun

17) mpoBOAAT aHaNU3 CHOCOOOB pEIIeHMs] 3aJadyd C TOYKM 3pEHUs HX
PalMOHANTBHOCTU U SKOHOMUYHOCTHU

18) ymeroT BIOMpaTh 000OIIEHHBIE CTPATET M PEIICHUS 3a/1aun
19) BbIIENAIOT U (HOPMYIIUPYIOT TO3HABATEIBHYIO LIETh
20) ocyIeCTBISIOT MOUCK U BbIIETIEHHE HE00X0AUMOM HHPOpMAIIH

21) npuUMEHSIOT METOJbl MH(POPMAIIMOHHOTO MOMCKA, B TOM YHUCJE C MOMOUIBIO
KOMITbIOTEPHBIX CPEJICTB

KommynukatuBubie Y'Y/

1) obmratoTcss M B3aUMOJCHCTBYIOT C MapTHEPAMU MO COBMECTHOM ACSITEIHHOCTH
Wi 00MeHy HHpOpMaIuu



a) YMEIOT CIyIIaTh U CIABILIATH APYT Ipyra

0) Cc AOCTAaTOYHOW MOJHOTOM M TOYHOCTHIO BBIPAKAIOT CBOM MBICIU B
COOTBETCTBMH C 33JJa4aMH U YCIOBUAMU KOMMYHUKALIUU

B) AaJCKBaTHO WCHOJIB3YIOT pPEUYEBbIE CpeACTBa JJIsl JHCKYCCUU U
apryMEHTALMU CBOEH MTO3ULIUH

I) YMEIOT MpPEACTaBIsATh KOHKPETHOE COJEp)KaHMEe U cooOlaTh €ro B
MMChbMEHHOMN U YCTHOM hopme

I[) HHTCPECYIOTCA YYKMM MHCHHUEM U BBICKA3bIBAIOT CBOC

€) BCTYNAIOT B JIMAJIOr, YYaCTBYIOT B KOJUICKTUBHOM OOCYXKICHHH MPOOIIEM,
ydaTcsi BIAJAETh MOHOJIOTMYECKOM M JAMajorudyeckoid Qopmamu peun B
COOTBETCTBUU C I'PaMMATUYECKMMHU U CUHTAKCUYECKMMHU HOPMAMU POJHOIO
A3bIKA

2) yuarcs ACHCTBOBaTh C YYETOM IMO3UIMU JPYyroro M COIJIACOBBIBaTH CBOU
JEeUCTBUSI

a)[IOHUMAIOT BO3MOXXHOCTh Pa3IMYHBIX TOYCK 3pEHUS, HE COBIAIAMOIINX C
COOCTBEHHOM

0) MpOSBISIOT TOTOBHOCTh K OOCYKICHHIO PA3IUYHBIX TOUEK 3pPEHUS U
BBIPa0OTKE 0011IeH (TPYyITIOBO) MTO3UITHH

B) yuyaTcs yCTaHABIIMBAaTh U CPABHUBATh Pa3HbIE TOUKU 3PEHUS, NMPEXKIEC YeM
PUHUMATh PEIICHUE U JeaTh BIOOD

I) y4yaTcsi apryMEHTHUPOBAaThb CBOIO TOYKY 3pEHHUs, CIOPUTh, OTCTAaMBATH
MO3ULIMI0 HEBPAXKIECOHBIM JIJIsl OTIMOHEHTOB 00pa3oM

3) yuyaTcsi OpraHu30BbIBATh U IJIAHUPOBATh YU€OHOE COTPYTHUYECTBO C YUUTEIEM
U CBEPCTHUKAMHU

a) OTNPEICIISIOT [eTU B (PYHKIIMKA yYACTHUKOB, CIIOCOOBI B3aUMOICHCTBUS
0) MIaHUPYIOT 0OIIHE CTIOCOOBI PAOOTHI

B) OOMCHHMBAIOTCS 3HAHMSIMH MEXAYy UICHAMH TPYMIbl ISl TPUHSITHS
() PEKTUBHBIX COBMECTHBIX PEIICHUI

r) ymMeT (Wiu pa3BHBAIOT CHOCOOHOCTh) OpaTh Ha ce0s WHUIIMATHUBY B
OpTraHMU3aIli COBMECTHOTO JEHCTBUS

1) yMeIT (WM Pa3BUBAIOT CIIOCOOHOCTH) C MOMOIIBIO BOTPOCOB JT0OBIBATH
HEJIOCTAIOIIYI0 HHPOPMAITHIO



€) ydarca paspemaTth KOHQIMKTHI — BBISABIATh, HUACHTU(PUIUPOBATDH
npo0JieMbl, UCKAThb W OLIEHHWBATh albTEPHATHBHBIE CIIOCOOBI pPa3peLICHMS
KOH(JIMKTA, IPUHUMATh PELIEHUE U PEaTU30BbIBATH €r0

k) ydarcs YHOpaBisAThb TOBEJEHHEM TMapTHepa — YOeXIaTh €ro,
KOHTPOJIMPOBATh U OLICHUBATh €r0 JCUCTBUSA

4) paGoTaroT B rpyIie

a) YCTaHABIMBAIOT paboyKe OTHOIICHHUS, y4aTcs Y3P(HEKTUBHO COTPYIHUYATH
U c1oco0CTBOBATh MPOAYKTUBHOM KOOTEpaluu

0) pa3BUBAIOT YMEHHE MHTETPUPOBATHCS B T'PYIIY CBEPCTHUKOB U CTPOUTH
IPOYKTUBHOE B3aUMOJIECTBUE CO CBEPCTHUKAMU U B3POCIIBIMU

B) ydyarcs MEpeBOJUTh KOH(DJIMKTHYIO CHUTYallMI0 B JIOTUYECKHM IUIaH U
paspeniaTh ee Kak 3ajauy uepe3 aHaliu3 YCIOBHM

5) MNPpUACPIKHUBAOTCA MOPAJIBHO-3THUYCCKUX W IICUXOJIOTHUYCCKUX IIPUHIUIIOB
06HICHI/IH 1 COTPYAHHNICCTBA

a) MMPOABJIAIOT YBAXUTCIBHOC OTHOIICHUC K IIAPpTHEPAM, BHHMAHHC K
JIMIHOCTHU APYTroro, aiCKBATHOC MCIKIIMYHOCTHOC BOCIIPUATHC

0) IEMOHCTPHUPYIOT CIIOCOOHOCTh K DMIIATHH, CTPEMJICHUE YCTAHABIMBATH
JIOBEPUTEIIBHBIC OTHOIICHUS

B) IMPOABIIAI0O TOTOBHOCTb aJCKBATHO PCAarupoBaTb Ha HYXIbI JAPYTIHUX,
OKa3bIBATh IOMOIIb U SMOIIMOHAIIBHYIO ITIOJACPIKKY ITapTHEPaM

6) peryMpyroT COOCTBEHHYIO JACSITENbHOCT MTOCPEICTBOM PEUYEBBIX ACHUCTBUI

a) WCIIOJIB3YIOT aJICKBATHBIC S3BIKOBBIE CPEICTBA ISl OTOOpPaKEHHUST CBOMX
YyBCTB, MBICJIEH U MTOOYKJICHUI

0) OMHCHIBAIOT CO/ICP)KAHNE COBEPIIAEMBIX ACHCTBHIM C LIETbI0 OPUEHTUPOBKH
MPEIMETHO-ITPAKTUYECKON WA UHOU AEATEIIbHOCTU

2. COAEP/ KAHUE KYPCA AJITEBPBI B 7 - 9 KIACCAX

APUOPMETHUKA

PalII/IOHaJIl:HBIe yucJja. PacmnpeHHe MHOKCCTBAa HATypAJIbHBIX 4YUCCI 0
MHOXECTBA ILCJIbIX. MHoxecTBa HOCJBbIX YHCCI 0 MHOXCCTBA pPAlMOHAJIbBHBIX.

PaHI/IOHaJ'IBHOC YuCJIO KaK OTHOIICHHC m 1n, , ra¢ m — »OCEJI0€ YUCIO0, N —



HaTypanpHOoe. CTeneHb C MLeJbIM IOKa3aTesleM. J[edCTBUTENbHbIE YHCIIA.
KBaaparHbiii kopeHb u3 uucia. KopeHb TpeTheil cTeneHH. 3amuch KOPHEH ¢
IOMOUIbIO CTENEHU C APOOHBIM MokaszateneM. lloHAaTtue o0 uppanuoHaIBLHOM
yucie. MppauumoHaIbHOCTh YUCIa U HECOM3MEPUMOCTh CTOPOHBI M JIMArOHAJIH
KBajgpata. JlecaTuuHble NpUOIMKEHUS HppalMOHAIbHBIX 4Kced. MHOXECTBO
JNEHUCTBUTENBHBIX YUCEIl; MPEICTABICHNUE EHCTBUTENBHBIX YNUCE]T OECKOHEUHBIMU
JEeCATUYHBIMU Ipo0siMu. CpaBHEHHE JEHCTBUTEIbHBIX YHCE.

KoopaunatHasa mnpsmasi. M300paxkeHue dyucen TOYKaMU KOOPAMHATHOM
npsimoii. UncnoBsie mpomMexxyTku. M3mepenusi, npubamKeHus, oueHku. Pazmepsl
00BEKTOB OKpYXalomero Mupa (OT JJIEMEHTAPHBIX 4YacTUIl 10 BceneHHoi),
JUIMTEJIBHOCTh IIPOLIECCOB B OKPYKAKOLIEM Mupe. BplneneHue MHOXKHUTEII —
CTEeNeHH JecsATH B 3anucu uucina. [IpubnmxéHHoe 3HaUeHne BEIMYNHBI, TOUHOCTD

npubamxenus. [Ipukuaka u oneHka pe3yiabTaToB BbIUMCICHUH.

AJI'EBPA

Auare0panyeckue BbIpaskeHUsl. DyKBEHHbIE BBIPAXKEHMS (BBIPDAKEHUS C
nepeMeHHbIMH). UucioBoe 3HadeHHEe OYKBEHHOTO BBIpaXEHUA. JlomycTumbie
3Ha4YCHMsI INepeMeHHbIX. lloxcraHOBKa BBIp@KEHUH BMECTO IIEPEMEHHBIX.
ITpeoOpa3oBanne OYKBEHHBIX BBIPaXEHHM Ha OCHOBE CBOMCTB apU(METUUECKHX
neiictBuil. PaBeHcTBO OykBeHHbIX BblpakeHud. ToxnmectBo. CremeHb ¢
HaTypaJbHBIM ITOKa3aTeseM U e€ cBoiicTBa. OqHO wieHbl 1 MHOro4IeHbl. CTeneHb
MHOrowieHa. CloeHue, BBIYUTAHUE, YMHOYKEHHE MHOTOYJIEHOB. DOpMyIibl
COKpAIIEHHOIO0 YMHOXKEHHS: KBaJpaT CyMMbl M KBaapar pasHocTu. Popmyia
pazHocTH KBajapaToB. IIpeoOpa3oBaHue 11€J1I0T0 BBIPAXKEHHUS B MHOIOYJIEH.
Paznoxxenne MHOro4wieHOB Ha MHOXHUTENU. MHOrOWIEHBI C OJHOM NEPEMEHHOM.
Kopenp MHoOrounena. KsagpaTHelii TpéxuiieH; pas3jIoKEHUE KBAIAPATHOIO
TpEXUJIEHAa HA MHOKUTEIHU.

Aaredpanyeckasi apodb. OCHOBHOE CBOMCTBO anre0panyeckoil Apoou.
CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHE, JelIeHUE aireopandeckux Apoodei. CreneHpb

C LENbIM IIOKa3areneM u €€ CBOMCTBA. PanuoHanpHbIE BBIpAXEHUSA WU MX



npeobpaszoBanus. JlokazaTenbcTBO TOXIecTB. KBampartHele kopHu. CBoiicTBa
apu(MeTHyeCKuX KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHUI U BBIYUCIICHHSIM.

YpaBHeHnus. YpaBHeHHUE C OJHOM IiepeMeHHOM. KopeHb ypaBHEHUs.
CBoONCTBa 4YHCJIOBBIX PABEHCTB. PaBHOCWIBHOCTH ypaBHeHHU. JIMHEWHOE
ypaBHeHue. KBagpaTHoe ypaBHeHHE: (opMysia KOpHEH KBaJpaTHOTO YPaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipumepsl pemieHUsT YpaBHEHUM TPETbEd M YETBEPTOM creneHer. Pemienue
IpOOHO-pallMOHANIBHBIX ~ ypaBHEHUH. YpaBHEHHE C JIByMS II€PEMEHHBIMH.
JIuHelHOE ypaBHEHHE C IABYMS NEPEMEHHBIMH, IPUMEPBI PELICHUs YPABHEHHUU B
nenbix yuciax. Cucrema ypaBHEHMH C JIByMs IIEPEMEHHbIMH. PaBHOCHIIBHOCTB
cucteM. CucTeMbl JBYX JUHEWHBIX YPaBHEHUIN C ABYMSI IEPEMEHHBIMH; PEILICHUE
MOACTAHOBKOM W  clokeHueM. IIpuMepbl pelmeHuss CUCTEM  HEJIMHENHBIX
ypaBHEHUH ¢ ABYyMs MEpEMEHHBIMU. Perienne TeKCTOBbIX 3a/au ajareOpandecKum
crocoboM. /lekapToBbl KOOpAMHATHI Ha MIockocTu. ['paduueckas nHTepnperanus
ypaBHEHUs C JByMs nNepeMeHHbIMHU. ['paduk nuHEHHOro ypaBHEHUS C JByMs
NEPEeMEHHBIMH; YTJIOBOM KO3(DQUIMEHT MpsIMOW; YCIOBUE NapajuIeNbHOCTH
npsMbIX. ['padguku mpocTeHImMx HEIMHEHHBIX ypaBHEHUM: mapaboiia, rumnepoona,
OKpY>KHOCTh. ['paduueckas uMHTEprperanus CHCTEM YpaBHEHUU C JByMs
nepeMeHHbIMU. HepaBeHcrBa. UwncimoBble HEpaBeHCTBA M UX  CBOMCTBA.
HepaBeHcTBO ¢ 0OgHOM mnepemMeHHON. PaBHOCWMIIBHOCTH HEpPAaBEHCTB. JIMHEWHBIE
HEpaBEHCTBa C OJHOM nepeMeHHOM. KBagparnele HepaBeHcTBa. (CHCTEMBI

HEPABEHCTB C OAHOU EPEMEHHOM.

OYHKIIUAN

OcHOBHbIE MOHATHS. 3aBUCHMOCTH MEXAYy BenuunmHamu. [loHsATHE
bynkiuu. O61acTh omMpenesieHUs ¥ MHOXKECTBO 3HaueHH (QyHKuuu. CriocoObl
3aganus Qynkuuu. 'paduk ¢pynkiuu. CBoiicTBa (yHKIUH, UX OTOOpa)kKeHUE Ha
rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPAYKAIOLIUX PEaTbHBIE MPOIIECCHI.

UucnoBpie ¢yHkuun. OyHKIUMA, OMUCHIBAIONIME TNPSIMYI0 UM OOpaTHYIO



IPOMOPIMOHANILHBIE 3aBUCUMOCTH, WX rpaduku u cBoicTBa. Jluneitnas Qpynkuus,
e¢ rpaduk u cBoiictBa. KBaapatuunas ¢yskius, e€ rpaduk U CBOMCTBA.
CreneHHble (DYHKIIMM C HATypaJbHbIMU MOKa3zaTensiMd 2 U 3, uX rpaduku u
CBONCTBA.

Yucnosble MOC/IEA0BATEIbHOCTH. ITonsTue YU CIIOBOU
MOCJIEIOBATEIBLHOCTH. 3alaHie MOCIEA0BATeIbHOCTH PEKYPPEHTHON (opMyIion U
dopmynoit n-ro wieHa. ApudMmeTHueckas U TEOMETpUYECKas MPOTPECCHU.
dopmMysibl N-TO WieHa apu(PMETHYECKOW U Te€OMETPUUECKON MPOrpeccuii, CyMMBbI
NEPBBIX N-X WieHOB. M300paxkeHne 4ieHoB apu(pMETHUYECKOH U TeOMETPUUECKON
MIPOTrpeCCUi TOYKaMU KOOPJIMHATHOM ILUIOCKOCTH. JIunennpIn u

BKCHOHCHHI/IaHLHHﬁ POCT. CrnoxHble IIPOLCHTEI.

BEPOATHOCTDb U CTATUCTHUKA

OnucarensHasi craructuka. l[IpencraBieHue JaHHBIX B BUJE TaOJIHIL,
JAarpaMmm, rpaduKoB. Cnyuaiinas W3MEHYUBOCTb. Craructuyeckue
XapaKTEepUCTUKU Habopa JaHHBIX: cpeAaHee apudMeTHYecKoe, MeIuaHa,
HanOoJIbIIIee M HAaMMEHBIIEe 3HAa4YeHUs, pa3max. [IpeacraBieHue o BEIOOPOYHOM
uccienoBanuu. CiydailHple cOOBITUS W BepoOsTHOCTh. [loHsATHE O ciydailHOM
OTBITE U CIIy4altHOM coObITHH. YacToTa cy4yaltHOTO COOBITHS.

CrarucTnyeckuii mNOAX0JA K TOHATHIO BePOATHOCTU. BepostHOCTH
IIPOTUBOIOJIOKHBIX COOBITHIA. HesaBucumebie COOBITHSI. YMHO)KEHHE
BEepOsITHOCTEH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHA. PaBHOBO3MOXHOCTH
cobopiTuii. Knaccuueckoe ompenenenue BepostHoctd. KomOuHaTopuka. Pemenue
KOMOMHATOPHBIX 3a7ad nepebopoMm BapuaHToB. KoMOMHATOpHOE MpaBUIIO

ymHOoxkeHus. [lepecTanoBKH U (hakTOpHAIL.
JIO'NKA U MHOXKECTBA

TCOpCTI/IKO-MHO}KCCTBCHHBIC ITOHATHA. MHO)KCCTBO, OJICMCHT MHOXCCTBA.
3a,Z[aHI/IC MHOKCECTB IICPCUUCIICHUCM 3JICMCHTOB, XapaKTCPUCTUYCCKHUM CBOMCTBOM.

CTaHI[apTHBIe 0003HAaYEHHUs YHUCJIOBBIX MHOKECTB. HYCTOC MHOXKECTBO H C€IO



o0o3nauenue. [TonmMuoxkecTBo. OOBEAMHEHNE U TIEPECEUCHHE MHOYKECTB, PA3HOCTD
MHOXeCTB. MiumocTpanus OTHOLIEHHA MEXIy MHOXKECTBAMH C I[OMOUIBIO
nuarpamMm Oiiepa — Benna. DneMmeHTsl JOorukH. [loHSITHE O paBHOCHUIIBHOCTH,
CJIeIOBaHUH, yMOTPEOJIeHHE JOTHYECKUX CBSA30K €CJH ..., TO ..., B TOM U TOJBKO B

TOM CJIydac, JOTM4YCCKHUEC CBA3KU U, UJIN.

MATEMATHKA B UCTOPUYECKOM PA3SBUTUU

Hctopust ¢dhopmupoBaHHsS TOHSATHS 4YHUCIA: HATypalbHBIE 4YHCIA, ApoOH,
HEJIOCTaTOYHOCTh PALMOHAIBHBIX YHCEN JUIsi TE€OMETPUYECKUX H3MEpPEHHU,
uppanuroHagbHbie unciaa. CTapuHHBIE CHCTEMBI 3amucH uncel. J[poou B BaBuione,
Erunte, Pume. OTtkpbiTHE AecATHUHBIX ApoOeil. CTapuHHBIE CHUCTEMBI Mep.
Jecsatuunble npobu U MeTpuyeckas cucrema Mep. [losBieHHe OTpHIIATENIbHBIX
gyucen u Hyma. JI. Marawnkwmii. JI. Diimep. 3apoknenune anreOpbl B Hempax
apupmetuku. An-Xopesmu. Poxnenue OykBeHHOM cumBojuku. I1. depma, .
Buer, P. [lexkapt. MHcropuss Bompoca o0 HaxoxiaeHUU (HopMysT KOpHEH
aNredpandecKnX ypaBHEHUH, HEPA3PEITUMOCTh B pauKaliaX YPaBHEHUN CTEICHH,
oonbiielr uyetbipéx. H. Tapranes, Jx. Kapmano, H. X. A6ens, 3. lanya.
N300perenne Merona KOOPAMHAT, MO3BOJISIIOIIETO MEPEBOJUTH I€OMETPHUECKHE
00BeKTHI Ha s13bIK anreOpsl. P. Jlekapt u I1. ®epma. [Ipumepsl pa3audHbIX CUCTEM
KOOpJIMHAT Ha TuIocKocTh. 3amada Jleonapmo Iluzanckoro (®Pubonawun) o
Kposukax, yucia Pubonauuyu. 3amada o ImIaxMaTHOW gocke. McToku Tteopuu
BEPOSTHOCTEN: CTpaxoBoe Jeiio, aszapTtHbie urpel. II. depma u b. Ilackanb. 4.
bepnynmmu. A. H. Koamoropos.

IIpoexTnl Mo anredpe ais 7-9 kiaaccoB (YpouHas 1eITEJIbHOCTD)

Heab: cnocoOCTBOBAaTH pPa3BUTHIO TBOPYECKUX CIOCOOHOCTEH, yMEHUU
n00bIBaTh HEOOXOIUMYI0 HH(POPMAIIMIO, CAMOCTOATEILHO aHAJU3UPOBATh €€ U
NPEACTAaBIATh B BHUJE €AUHOTO LEJIOr0 NPOAYKTa; Pa3BUTHUIO HHTEpeca K
MaTeMaTUKe, MPUBUTUIO YUYEHHKAM MAaTEeMaTUYECKOW KYJIbTYphl U PACIIHMPEHUIO
Kpyro3opa y4auiuxcsi.

Tun npoekra: NpakTUKO-OPUEHTUPOBAHHBIN.

Buabl 1esiTeIbHOCTH: TBOPUECKHA, HH(OPMALIMOHHBIN, TPUKIIATHOM.



IIpumeHnsieMble yMEHUS:

IPOEKTHbIE  (OpraHU3alUOHHBIE,

UH(POPMAIIMOHHBIE,  TOHCKOBBIE,

KOMMYHHKATUBHBIC, ITPC3CHTAIIMOHHLIC, OHCHO‘{HLIC);

— IpeAMETHbIE (MATEMATUYECKUE)

ba3a BbINOJIHEHHUSsI: IIIKOJIbHAS

®opmbl 00y4YeHHsI: TPYIIIOBAsl U UHAUBUYaJIbHASL.

HpOHOJ’I)KI’ITeJIBHOCTB BbINNOJIHCHHUA: cpez[Heﬁ IMPOJOJIKUTCIIBHOCTH — JIBa

MecsIa.

HanpaBieHusi NPOEKTHOM AeATEIbHOCTH YYALIUXCH:

1. OyHKIMU BOKPYT HAC

2. Teopus BEposATHOCTEN

3. DIIeMEHThI CTATUCTUKH

4. IIporpeccun

5. DneMeHTbl KOMOMHATOPUKH

3. TEMATHYECKOE IINTAHUPOBAHUE

XapakTepucTHKA OCHOBHBIX
Homep KosaunvecTBo

Conep:xanue maTepuaja BH/IOB /IeITEJIbHOCTH YYeHHKA (HA

naparpadga 4acoB N .

YPOBHe yUeOHBIX JeilcTBUIA)

7 kiaace

I'nasa 1. BeipaxeHus, TOxKaecTBa, 22 HaxomuTe  3HA4YeHHUS  YHCIIOBBIX
YPaBHEHUA BBIPAKECHUM, @ TAK)KE BBIPAKECHUM C
NEPEMEHHBIMU NP YKa3aHHBIX
1 Bripaxenns 6 3HAYCHUSIX NepeMEHHBIX.
> Hcnonp3o0BaTh 3HAKU >, <, >, <, 9H-

2 [TpeoOpa3oBanue BoIpaXKEHUN 5 N
TaTb W  COCTaBJATH  JIBOMHBIE
KontponbHas paora Nel 1 HEpaBEHCTBA. Beinonnsate
npocTeimune npeoOpa3oBaHuUs
3 YpaBHEHUSI C OTHOU 6 BBIPOKCHHUI: TIPUBOJIUTH TMOJ00HBIE
MepeMEeHHON cliaraemble, pPacKpbIBaTh CKOOKH B
CyMME WJIA DPA3HOCTH BBIPAKECHUMN.
4 CratucTiyeckne 3 Pemate ypaBHeHUs Buaa ax = b npu
XapaKTEpUCTHKH pa3IUYHBIX 3HAYEHMSIX a M b, a
TaKK€  HECJIOXKHBIE  ypaBHEHUS,
Kontponbnas padora No2 1 ceojsamuecs k HuUM. Mcmoab3oBaTh
anmnapaTr YpaBHEHHMU NJisi pelIeHHs




TEKCTOBBIX 3ajad,
UHTEpPIPETUPOBATh pe3yabrar. Me-
M0JIb30BaTh MpocTerIme
CTAaTHCTUYECKUE  XaPaKTEPUCTHKHU
(cpennee apudmeTndeckoe, pa3Max,
MOJa, MEuaHa) Ui aHalu3a psja
JTAHHBIX B HECJIOKHBIX CUTYaIUsIX

I'nasa Il. ®ynxkuuun

14

5

OyHKIIUU U UX TpaduKu

6

Jluneiinas GyHKIUSA

KontponbHas padota Ne3

Boeruncnsate  3HadeHHWs  PpyHKOHH,
3alaHHON  (POPMYIIOH, COCTaBIIATH
Tabmuipl 3HaYyeHud QyHkuuu. Ilo
rpaduky byHKIIH HaXOJIUTh
3HaYeHue (QYHKLUUU IO H3BECTHO-
My 3HAYEHHUIO apryMeHTa U pelaTh
00paTHyI0 3az1auy. Crpouts
rpaduku psIMOi
MPONOPLIMOHATBHOCTA M JIMHEWHOMU
GyHKIIMM, ONUCHIBAaTH  CBOMCTBA
atux (QyHkuui. I[loHummarp, Kak
BIUsAET 3HaK kodddunmenta k Ha
pacroyio)keHue B KOOPJMHATHOU
MJIOCKOCTH Tpaduka (QyHKOHH y =
kx, rae k # 0, kaK 3aBUCHT OT 3Haue-
HUK k 1 b B3aMHOE pacmoyioKeHHe
rpa¢ukoB IBYX (pyHKIUMI BuOa y =
kx + b. UaTepnpeTrupoBath rpadu-
KU peanbHbIX 3aBUCUMOCTEN,
ONKCHIBaEMBIX (OopMyJia- MU BUA Y
=kx,rnek#0uny=kx+b

I'nasa III. Ctenenb ¢ HATYpaJbHBIM

nmoxKasarteJjieM

17

7

CreneHb U ee CBOMCTBA

8

OnHOWIEHEI

10

Kontponbnas padota No4

Bbluncnars 3HaYCHHS BBIPAKEHUH
BHUJIa an, rjAe a — MPOU3BOJIBHOE
YUCJIO, N — HATypaJbHOE YHUCIIO,
YCTHO M THCBMEHHO, a TaKXe C
ITOMOIIHIO KaJIbKYJISATOpA.
®dopmynupoBaTh, 3alUChIBATH B
CUMBOJINYECKOMN dhopme "
000CHOBBIBATH CBOMCTBA CTEIIEHHU C
HaTypaJbHBIM MTOKa3aTeIICM.
[IpumenATs CBOMCTBA CTEIEHU IS
npeoOpa3oBaHus BBIPKCHHI.
BrinonHsaTh YMHOXXEHHUE
OHOYJICHOB u BO3BCJICHHEC
OJIHOWIEHOB B cTemneHb. CTpouTh
rpadukn QyHKIUH y = X2 Uy = X3.
Pematsr rpaduyecku ypaBHEHUS X2
=kx+b,x3=kx+b,rnekub—
HEKOTOPbIE YUCIIa

I'masa IV. MHoOro4jeHbI

17

CymMma u pa3HOCTh
MHOTOYJICHOB

10

[IpousBenenue onHOUIEHA U

3anuceIBaTh MHOT'OYJICH B
CTaHJapTHOM  BHUIAC, OIIPCACIIATH
CTCIIEHh MHOTOWICHA. BHITOIHATH
CJIOKCHHC )51 BBIYUTAHHUC
MHOI'OYJICHOB, YMHOXCHHC
OJHOYJICHA Ha MHOT'OYJICH u




MHOTOYJICHA MHOrO4YJeHa Ha MHOrouieH. BpI-
MOJTHATh PA3JI0KEHHE MHOTOYJICHOB
KontpossHas pabora Ne5 1 Ha MHO>KUTEIIH, HCIIOJIb3Ys
BBIHECCHUE MHOXUTEIS 32 CKOOKH U
11 [IpounsBeneHre MHOTOUJICHOB 7
crnoco6 rpynnupoBku. [IpumeHSITH
NEUCTBUST ¢ MHOTOWICHAMH TIpU
KontponsHas pabota Neb 1 pelieHny pa3HooOpa3HbIX 3ajad, B
YaCTHOCTH TIPH PEIICHUH TEKCTOBBIX
3a/1a4 C MOMOIIbIO YpaBHEHUHN
I'maBa V. @opmyasl COKpPAILEHHOIO 17 Jlokxa3bIBaTh CIIpaBEIJIMBOCTD
YMHOKEeHUsI bopmyn COKpAIIEHHOTO
YMHOXEHUS, TMPUMEHSATh KX B
12 Kpanpar cymmb! 1 kBajipar 5 peoOpa3oBaHMIX LEIBIX
PasHOCTH BBIPAKECHUM B MHOT'OUJICHBI, a TAKKE
JUISL pa3jio’KEHUsI MHOTOUWICHOB Ha
Paznocts kBagparos. Cymma
13 5 MHOXkUTENH. Mcnons30Bars pas3ind-
1 pa3HOCTh KyOOB
HBIE npeoOpa3oBaHus LEJbIX
Konrponsnas pa6ora N7 1 ]31’11)‘%‘”(61”1“?I pn PCIICHHH
yYpaBHEHUH, JI0Ka3aTelbCTBE
14 [IpeoOpa3oBanue HEnbIX 5 TOXKJIECTB, B 3aJ]a4ax Ha JEITUMOCTb,
BBIPAKCHU I B BBIYMCIICHUU 3HAYEHU
HEKOTOPBIX BBIPAXKCHHUH C TTIOMOIIBIO
KonTponbnas padora Ne§ 1 KaIBKYISTOPA
I'naa IV. Cucrembl JTHHEHHBIX yPaBHEHU I 11 Onpenenarb, sBAsSETCAs U Iapa
_ _ qucel pelieHneM JTAHHOTO
Jlnneiinbie ypaBHEHHH C YpaBHEHUS C IBYMS IEPEMEHHBIMH.
15 JIByMsl ICPEMCHHBIMU U UX 3 Haxonuts myTéM mepeGopa Ienble
CHCTCMBL pCIICHUS. JTMHEHHOTO YpPaBHEHHUS C
v nByMsi  miepeMeHHbIMU.  CTpouTh
Pemenne cucrem JIMHEHHBIX
16 . 7 rpaduk ypaBHeHHs ax + by = c, T1e
YpaBHCHHIH a # 0 mwm b # 0. Pemats
rpagu4ecKuM CIocoOOM CHCTEMBI
JIMHEUHBIX YPaBHEHUU C JByMS IIe-
pemenHbsiMU. [IpumensTb  cmoco0
MOJICTAHOBKM M CHOCO0 CIOXEHUS
OpU PELIEHUH CHUCTEM JIMHEHHBIX
KonTpomsras padota Ne9 1 YpaBHEHU C JABYMsS TMEPEMEHHBIMHU.
Penrtate TEKCTOBEIE 3aJ1a4H,
UCTIONB3YS B KauecTBe
anreOpandeckol MOJAENTU CHCTEMY
YpaBHEHUU. NutepnperupoBaTh
pe3yIbTar, MOJTyYEHHBIH npu
pEIIeHUH CUCTEMBI
IToBTOpEeHne 3
Hrorosas KoHTpoJbHASA paboTa 1
8 ki1ace
I'nasa I. PaunoHajibHbIe 1po0u 36 DopmyIHUpPOBATH OCHOBHOE
CBOWCTBO paIlMOHAIBHOW ApOOH M
1 PanmonansHbie 1poOu u Ux 9 NPUMEHSTH €ro JULs




CBOWCTBA

npeoOpa3oBaHus Tpo0eH.
BrimonaaTe CJIOKCHHUC, BBIYMTAHUC,

2 Cymma 1 pa3HOCTh po0eit 11 YMHOKEHHE " feneHne
Komtponbras pabora Nel 1 paloHaIbHBIX ApoOel, a Takke
BO3BEJACHUE JpoOM B  CTCICHb.
; TIpon3BeeHHE U YACTHOE 4 BrimonHsaTh pa3IuyYHbIe
npobeit npeo6pazoluaaHm paroHaIbHbBIX
BBIPAXCHHUH, JIOKA3bIBaTh
TOXKIECTBA. 3HaTh CBOMCTBA
¢ynkunn y=k/x, rae k # 0, u ymers
cTpouth €€ rpaduk. McnonabzoBaTh
Kontponbnas padota No2 1 KOMIBIOTEDP  JUISI  UCCIEIOBAaHUS
TTOJIOKEHUS rpaduka B
KOOPAMHATHOMU IUIOCKOCTHU B
3aBUCHMOCTH OT k
I'nasa II. KBagpaTHble KOpHU 22 [IpuBoauTh MIPUMEPbI
_ pallMOHANBHBIX ¥ HPPAMOHANb-
4 JleficTBuTeNBHBIC YnCITA 2 HBIX uyucel. HaxoauTe 3HAYECHUA
ApHMeTHIecKui apHQ)MvemquKHx KBaJIPaTHBIX
5 o 5 KOpHEH, HCTIOJIB3YsI npu
KBaJIpaTHBIN KOPEHb
HEOOXOIMMOCTH KaJbKYISATOP.
. CBoiicTBa apUMETHIECKOrO A Jloka3pIBaTh TEOpEMBl O KOpHE U3
KBaJ[PaTHOTO KOPHS NpOW3BENCHUs U JApoOu, TpuMe-
HATH HUX B  IpeoOpa3oBaHUAX
KonTtponsHas padora Ne3 1 BeIpakeHU. OCBOOOXKIATHCS  OT
UPPALMOHATIBLHOCTH B 3HAMEHATENAX
[IpumeHeHne CBOUCTB npobOeil. BBIHOCUTh MHOXHUTENb 3a
7 apr(pMETHICCKOro 9 3HaK KOpHA M BHOCUTb MHOKHUTEJb
KBaJIpaTHOT'O KOPHA moj 3HaK KopHs. Vcmonbs3oBaTh
KBaJIpaTHbIE KOPHU JJISl BBIPAXKECHUS
KonTpomsras pabota Ned 1 MEPEMEHHBIX U3 T€OMETPHUYECKHX U
¢usnueckux Gopmyi.
I'nasa III. KBagpaTHble ypaBHeHUs 27 Pemare KkBajpaTHble ypaBHEHUS.
Haxoanuth no1oopoM KOpHU
8 KBazparHoe ypaBHEHHE H €r0 12 KBaJIPATHOTO YPABHECHHSI, UCIIOIB3YSI
KOpHH teopemy  Bumera.  Hccienosats
Komtponbas pabora Ne5 I KBaJIpaTHbIE YpaBHEHUS 1O JMC-
KPUMHMHAaHTY # Ko3(dduuueHtam.
9 TIpoGHbIE palioHaIbHBIE 3 Pemars npoGHBIE panMoOHaNbHBIE
ypaBHEHHS YPABHEHN, CBOJIA PELICHHE TAKHX
YPaBHEHUM K PEUICHUIO JIUHEWHBIX U
KBaJpaTHBIX yYpaBHEHUU c
MOCIEAYIOLUIUM UCKITIOUYCHUEM
KonrtponsHast padota Ne6 1 IIOCTOPOHHUX  KOpHed.  Pemath
TEKCTOBBIE 3aJ1a4M, UCIOJIb3Ys KBa-
JpaTHbIE U JPOOHbBIE YpaBHEHUS
I'naBa IV. HepaBencrBa 25 @opMynupoBaTh U JIOKa3bIBaTh
0 0 CBOMCTBA UHCIIOBBIX HEPABEHCTB.

YucaoBwie HCpaBCHCTBA U UX

Hcronp30BaTh ammapatr HEpPaBEHCTB




CBOWCTBA

KonrtponsHast pabora Ne7

HepasencrtBa ¢ onHo
MEPEMEHHOM U UX CUCTEMBI

11

13

Kontponbras padota Ne§

U8 OLUEHKH  MOTPEHIHOCTH U
TOYHOCTH TpuOmkeHus. Haxonaurtsb
nepecevucHne u 00bEINHEHNE
MHOXECTB, B YaCTHOCTH YHCJIOBBIX
MIPOMEKYTKOB.

Pemwlats nMHEHHBIE HEPABEHCTBA.
PemraTs CHCTEMEI JIMHEHHBIX
HEpPaBEHCTB, B TOM YMHCJIE TaKHX,
KOTOpBIE 3alIMCaHbl B BUAE JBOMHBIX
HEPaBEHCTB

I'maBa V. CreneHn ¢ 1ieJIbIM IIOKA3aTeJIE€M.
DJIeMEeHTEI CTATHCTHKHU

12

CreneHsn C LETBIM
oKasaTeJieM U €€ CBOUCTBA

12

Kontponbnas padorta Ne9

13 OJIEMEHTHI CTaTUCTUKHU

3HaTh ONpEJEICHUEe U CBOWCTBA
CTEICHH C MCILIM IIOKa3aTeaeM.
[IpuMeHsATh CBOICTBA CTENEHU C
L[EJIBIM IoKa3aTelieM npu
BBIIIOJTHEHUH BBIUMCIICHHMI n
npeoOpa3oBaHuU BBIPAKECHHUIA.
Hcnonp30BaTh 3alKiCh YHCET B
CTaHJAPTHOM BUJC JUIS BBIPAXKCHUS
n COIIOCTaBJICHUS pasMepoB
00BEKTOB, IITUTEILHOCTH MTPOIIECCOB
B OKPY’KAIOIIEM MHE.

IIpuBoguTh [IPUMEPBHI
penpe3eHTaTUBHOM u
HEpenpe3eHTaTUBHON BEIOOPKH.
N3Bnekats nHpopmaIuio u3 Tadauiy
4acTOT u OpTraHU30BBIBATH
uHpopmanio B BUAE  TaOIMIT
4acTOT, CTPOUTh HMHTEPBAIbHBIN
pAL.

Hcnonn3oBarn HarjisigHoe
MIPE/ICTABJICHHE CTaTHCTHYECKOMN
uH(pOpMaIlUK B BUAE CTOJIOUYATHIX U
KPYTOBBIX JIHarpamMM, IIOJUTOHOB,
TUCTOTpaMM

IloBTOpPEHME

14

HToroBelii 3aueT

HroroBast kKoHTpoOIbHAs paboTa

9 kjacc

I'nasa 1. KBaagpaTnunas pyHkous

22

1 DyYHKIMU U UX CBOKCTBA

2 KBanpaTHblii TpexuiieH

Kontponbnas padota Nel

KBangparuunas GyHKIus U ee
rpaduk

Crenennas ¢pynkuus. Kopenpb

Bbruncnate 3HaueHus pyHKIUH,
3aJaHHOHN (POPMYIIOi, a TaKKe
IBYMs M TpeMs (popMyJIaMH.
OnwuceiBaTh CBOMCTBA PYHKLMH HA
OCHOBE MX IpayUIECKOro Mpe/-
craBneHus. HTepnpeTupoBarthb
rpaduKy peanbHbIX 3aBUCUMOCTEN.
[Toka3pIBaTh CXEMaTUYECKH I10JIO-
KEHHE Ha KOOPAMHATHOMN IIIOCKOCTH
rpadukoB QyHKIUH y = ax2, y = ax2
+n,y=a (x —m)2. Ctpouts rpaduk




n-" CTEIEHU

Kontponbnas padota No2

byakuun y = ax2 + bx + ¢, ymeTh
YKa3bIBaTh KOOPAMHATHI BEPIITHHBI
napaboJbl, €€ 0OCh CHMMETPHH,
HaIpaBlieHUE BETBEH mapadoIIbl.
N300pakath cxeMaTnuecku rpadux
GyHKINY y = X1 ¢ YETHBIM U
HEYETHBIM 7.

HNwmers npencrasiaeHue o
HaXO0XJIECHUU KOPHEH n-i CTENEHHU C
MOMOIIIBIO KAJBKYJISITOpa

I'nasa Il. YpaBHeHus1 1 HepaBeHCTBA C
O/THOM MmepeMeHHOoM

14

YpaBHEHUSI C OTHOU
MEPEMEHHOM

HepasencrtBa ¢ onHoit
MEPEMEHHOMN

KontponbHas padota Ne3

Pemiats ypaBHEHUS TPEThEU U
YETBEPTOU CTEIIEHU C IIOMOIIIBIO
pa3JIoKEHUSI HA MHOXKUTENN U
BBEJICHHS BCIIOMOTATEIbHbIX
IIEPEMEHHBIX, B YACTHOCTH pelIaTh
OMKBaJpaTHBIC ypaBHEHHUS. Permarh
JIpOOHBIE palluOHATIBLHBIC
ypaBHEHUS, CBOJS UX K LEJIbIM
YpaBHEHUSIM C MOCIEYIONIECH
MPOBEPKOM KOpHEN. Pemarth
HEpPaBEHCTBA BTOPOM CTETIEHHU,
UCTIONB3YS TpaduuecKue
npexacrasienus. Mcnonp3oBaTth
METO/1 UHTEPBAJIOB JJIsI pELICHUS
HECJIOKHBIX pallMOHAIBHBIX
HEPaBEHCTB

I'nasa IIl. YpaBHeHUs1 1 HEepaBeHCTBA ¢
ABYMSI lepeMeHHbIMHU

17

VYpaBHEHHUs C 1ByMs
IIEPEMEHHBIMU U UX CUCTEMBI

12

HepasencrtBa ¢ 1Byms
IIEPEMEHHBIMU U UX CUCTEMBI

Kontponbnas padota Ne 4

CrtpouTth rpadviku ypaBHEHHH C
JBYMsI IEPEMEHHBIMU B
MPOCTEUIINX CIydasiX, KOraa
rpaduKOM SIBIISIETCS TIPSIMAas,
napaboJa, rurepoosia, OKPY>KHOCTb.
Hcnonp3oBaTh ux I
rpauIECKOTO PEIICHUSI CHCTEM
YpaBHEHUU C IBYMS TIEPEMEHHBIMH.
Pemarts crtocoO0OM IMOACTAaHOBKH
CUCTEMBI IByX YPaBHEHHH C JBYMsI
MEPEMEHHBIMH, B KOTOPBIX OJIHO
yYpaBHEHUE NIEPBOM CTEIICHHU,
JIPyroe — BTOPOM CTENEHH.
Pemars TekcTOBBIC 3a7aUM,
UCIIOJIB3YS B KaUeCTBE
AredpanydecKoil MoJIeu CUCTEMY
ypaBHEHUI BTOPOM CTEIEHU C
IBYMsI IEPEMEHHBIMU; PEIIaTh
COCTaBJICHHYIO CUCTEMY,
WHTEPIPETHPOBATH PE3YIhTAT

I'naBa IV. Apupmernyeckas u
reoMeTpuyeckasi Iporpeccun

15

Apudmernueckas
nporpeccus

[IpuMeHATh HHIEKCHBIC
0003HaYEHU 71 YICHOB
nocieaoBarenbHocTel. [IpuBoauTh
pUMEPHI 3a1aHUS
MOCJIeIOBATEILHOCTEH (OpMYIIOH n-




KonrtponsHas padora Ne5

10 I'eomerpuueckas nporpeccus

KonrtponsHast padora Ne6

ro 4Wi€Ha U peKypPEeHTHOM
bopmynoit.

BeiBonuTh (hopMyIibl #-T0 UieHa
apru(MEeTHUECKON POTPECCUU U
F€OMETPUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX 7 YUIECHOB
apudMeTUIECKON 1
F€OMETPUYECKON MTPOrPECCUH,
pemaTh 3aJ1a4y C UCIOJIb30BaHUEM
X (hopmyil. Jloka3pBaTh
XapaKTEpUCTUYECKOE CBOMCTBO
apu(MeTHUECKON U
r€OMETPUYECKOIN TPOTrPECCHil.

I'maBa V. DileMeHTbI KOMOMHATOPUKH H
TEOPUH BEPOATHOCTEH

13

11 DneMeHTHl KOMOMHATOPUKU

HauannHble cBeieHUA U3

12 .
TEOPUH BEPOATHOCTEU

Kontponsnas padora Ne7

BeimonuuTs iepebop Bcex
BO3MOXKHBIX BApUAHTOB IS
nepecyéra 00bEKTOB U
koMOuHanwmii. [I[puMeHsTh mpaBuIIO
KOMOWHATOPHOTO YMHOXKEHHUSI.
Pacno3HaBsath 3agauyn Ha
BBIUMCJIEHHE YHCIIAa IEPECTAaHOBOK,
pa3MelIeHN, COUeTaHUH U
IPUMEHSTHh COOTBETCTBYIOIINE
bOopMyIIHI.

BpIuncnaTe 4acToTy Cily4aiHOTO
coObITHsl. OLIeHUBaTh BEPOSTHOCTD
CJIy4aifHOT'O COOBITHS C TOMOILBIO
YacTOThI, YCTAHOBJIEHHOH OIBITHBIM
nyrém. HaxoquTte BEpOSITHOCTD
CITy4altHOTO COOBITHSI Ha OCHOBE
KJIACCUYECKOI'0 ONpEAEICHUs
BeposATHOCTH. [IprBOIUTH MpHUMeEpHI
JIOCTOBEPHBIX U HEBO3MOXKHBIX
COOBITHI

IloBTOpEHUE

21

HroroBast kKoHTpOIbHAs paboTa

COI'JIACOBAHO
IIporokoJ 3acenanust
METOAMYECKOTO 00HhECTUHECHUS
yuntenei Matematuku MBOY COILI Ne70
ot 30 .08.2017 roma Ne 1
A.1O0. Macuna

COI'TACOBAHO

3amectutens gupekropa mo Y MP

JLLA. Co0Goituyk

30.08.2017 rona
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