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O01ee moJioKeHNe

PaGouas mporpamma o yueOHOMY mpeaMeTy anredpa, 7-9 kimaccsl pa3paboTaHa B
COOTBETCTBUU C IpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit Denepanuun
ot 17 nexabps 2010r. Ne1897 «O6 yTBepkaeHUU U BBEJECHUHU B el CTBHE (eepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO O0IIero oOpa3oBaHus» (B
pen. Ilpukaza MwunHoOpHayku Poccum ot 31.12.2015 Nel577), ¢ wmcmoib3oBaHHEM
IPUMEPHOIl OCHOBHOI 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHus,
0/100peHHOM pemieHneM ¢eaepaibHOro ydeOHO — METOAMYECKOTOo OOBEAMHEHUsS IO
ob6rmremy obpasoBanuio (mporokoi ot 08.04.2015r Nel/15).

B yuyeOHOM mnaHe Ha uW3ydeHHe ydeOHOro mpemmera anredpa B 7-9 kiaccax
OTBOAMTCS HAa OJHOTO yUaIlerocs:

No ['ox oOyuenus (kmacc) | KonmuuecTBo 4acoB 3a y4eOHBINM I'0J1/KOJTMYECTBO YACOB
/1 B HEJIEITIO

1 [Tepesrii (7 kiacc) 90-102/3 gac 120-136/4 gaca

2 Bropoii (8 kiacc) 90-102/3 gac 120-136/4 gaca

3 Tperwnii (9 kmacc) 90-102/3 gac 120-136/4 gaca

[Ipu u3ydenun ydeOHOro mpenmera anreOpel B 7-9 kiaccax mo 3 yaca B HEZEIIO
otBoauTcsa 270-306 yacos, 1o 4 yaca B Hexenro orBoaurcst 360 -408 yacos



1. TIlnanupyemble pe3yJibTaThl OCBOCHMS Y4eOHOI0 NpeaMeTa ajredopa

1.1 JInuHOCTHBIE Pe3yJbTATHI OCBOEHHUS Y4eOHOI0 MpeaMeTa ajareopa
1) BocnuTaHuE POCCUICKON TIpa’KIAaHCKOM HMASHTUYHOCTH: MATPUOTHU3MA, YBAXKEHHS K

OrtedecTBY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJIBLHOrO Hapojaa Poccuu; oco3HaHue
CBOEM ATHUYECKOU MPUHAJIJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYpPbl CBOETO HAPOJa,
CBOETO Kpasi, OCHOB KyJbTYPHOTO HAacleaus HapOoAOB PoccrM M 4eIOBEYECTBA; YCBOCHUE
T'YMaHHCTUYECKUX, JIEMOKPaTUYECKUX u TPaIULIMOHHBIX IICHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCUUCKOTO 00IIECTBA; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH U
nonra niepen Poaunou;

2) ¢popmMupoBaHHE OTBETCTBEHHOT'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH
00y4arImuxcs K CaMOpPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMM K 00YUEHHIO
U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalibHEHIEH WHAMBUAYaIbHOU
TpaekTOpuu o0Opa3oBaHusi Ha ©Oa3e OpPHUEHTUPOBKM B MHUpe mpodeccuit u
npodecCHuOHANBHBIX MPEANOYTEHUH, C YIETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB,
a TaKk)Ke Ha OCHOBE (DOPMHPOBAHUS YBAKUTEIHHOTO OTHOLIEHUS K TPY/y, PA3BUTHUS OIbITa
y4acTHs B COLMAIBLHO 3HAYUMOM TPY/IE;

3) ¢dopmupoBaHHE METOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKHM W OOIIECTBEHHOW NPAKTUKH, YYHTHIBAIOIIETO COIHAIBHOE,
KYJIbTYPHOE, SI36IKOBOE, TYXOBHOE MHOT000pa3re COBPEMEHHOTO MHPA;

4) popMupoBaHHE OCO3HAHHOTO, YBAXUTEIHLHOTO U JI0OPOXKEIATEIHHOTO OTHOIICHUS K
JPYTOMY YE€JIOBEKY, €r0 MHEHUIO, MUPOBO33PECHHIO, KYJIbTYpE, SI3bIKY, Bepe, IPaKIaHCKON
MO3UIIUU, K UCTOPHH, KYJIBTYPE, PEIUTHH, TPAJUIUSIM, S3bIKaM, IEHHOCTSIM HapOJIOB
Poccum 1 Hapo10B MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTU JIUAJIOT C IPYTUMU JFOJIbMU
U JIOCTUTATh B HEM B3aUMOIIOHUMAHUS;

5) ocBOEHHME CONMATILHBIX HOPM, TIPABHJI TIOBEICHUS, POJICH U (HOPM COITMATBHOMN KH3HU B
IpyIIax U CoOOIIecTBax, BKIIOYAs B3POCIBIC M COIMAIBHBIE COOOIIECTBA; ydacTHE B
IITKOJTbHOM ~ CaMOYIIPaBIICHWM M OOIIECTBEHHOM JKWU3HM B TMpejeiaX BO3PACTHBIX
KOMIIETEHITMH ¢  y4EeTOM PETHOHAIBHBIX, OJTHOKYJIBTYPHBIX, COIIMAIBHBIX U
DKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOI'O CO3HAHUS U KOMIETEHTHOCTU B PELIEHUU MOPAJIbHBIX MPOOIeEM
Ha OCHOBE JINYHOCTHOT'O BbIOOpA, (HOPMUPOBAHUE HPABCTBEHHBIX YYBCTB U HDABCTBEHHOTO
MOBE/ICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) popmupoBaHrEe KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO
CBEpCTHHUKAMH, JE€TbMHU CTApLIEr0 W MIIAJIIErTO0 BO3pPacTa, B3POCIBIMM B IIPOLECCE
o0Opa3oBaTenbHON, OOIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BAaTENbCKOM, TBOPUECKON U
JIPYTUX BUJOB ACSATEIbHOCTH;

8) popMupoBaHKEe LIECHHOCTH 3JOPOBOTO M 0€30MacHOr0 00pa3a >KM3HU; YCBOCHUE MTPaBUII
WHJIUBUIYATbHOTO U KOJUIGKTUBHOTO O€30MacHOTO TIOBEJICHHUS B UYPE3BBIUAMHBIX
CUTYyalUsIX, yTPOXKAIOIIUX KU3HU U 3/I0POBBIO JIFOJI€H, TPABUII ITOBEJICHUS HA TPAHCIIOPTE
U Ha JOporax;



9) dbopmupoBaHHEe OCHOB 3KOJIOTHUECKON KYJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIUICHUS, PA3BUTHE OIBITA SKOJIOIMYECKA OPUEHTUPOBAHHON
pedIIeKCUBHO-OLIEHOYHON U MPAKTUYECKOM EATEIbHOCTH B KU3HEHHBIX CUTYaIUAX;

10) oco3HaHue 3HAYEHMS] CEMbHM B JKM3HM YEJIOBEKa U OOIIECTBA, NPUHATHE LEHHOCTH
CEeMEMHOM KU3HHU, YBaXKUTEIbHOE U 3a00TJINBOE OTHOLIEHHE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETMYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYAOKECTBEHHOTO HACIEIMS
HapoaoB Poccun u Mmupa, TBOpUECKO AESITENBHOCTH 3CTETUYECKOTO XapaKTepa.

1.2 MeTanpeamMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOI0 MpeaMeTa ajredopa

1) ymMeHue CaMOCTOSTEIBHO ONpPENENATh LENU CBOEro OOYy4YeHHs, CTaBUTh U
dbopMynupoBaTh 11 ceOs HOBBIE 3aJayl B ydyeOe M IMO3HABATEIbHOW JESATENbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH NTO3HABATEIBHON JIEATEIIBHOCTH;

2) yMEHHME CaMOCTOSTEIbHO IUIAHWPOBATh IyTH JOCTHKEHUS LIEJIEH, B TOM YHUCIIE
albTepHATUBHbBIE, OCO3HAaHHO BbIOMpaTh HauOosiee 3P(PEKTUBHBIE CHOCOOBI pELICHUS
y4eOHBIX U MO3HABaTENbHBIX 3aa4;

3) yMeHHE COOTHOCHTb CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTamH,
OCYLIECTBIJIATH KOHTPOJIb CBOEU JAESITENIBHOCTH B IPOLIECCE JOCTUKEHHUS PE3YyJIbTara,
ONpeeNiaTh CHOCOObl AEHCTBHII B pamMKax MpeAsIOKEHHBIX YCIOBUNH M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JEUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallUEH;

4) yMeHHe OIIeHMBATh NMPaBWIBHOCTH BBIIOJHEHHs y4eOHOM 3a1a4uu, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS;

5) BiageHue OCHOBAaMHU CAMOKOHTpPOJSl, CAMOOILICHKH, TPUHATUS pEIIEHUN Hu
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B yUeOHOM U MMO3HABATEIBbHON eI TETbHOCTH;

6) yMeHHe OnpeeNaTh MOHATHS, co3aBaTh 0000IIeHNs, YCTaHABIUBATh aHAJIOTUH,
KJacCU(UUUPOBATh, CaMOCTOSITENIbHO BBIOMpATh OCHOBAHMS W KPUTEPUU  JUIS
KJacCU(UKAlMM, YCTaHABIMBATh MPUUYMHHO-CIIEJICTBEHHBIE CBA3HM, CTPOUTH JIOTMUECKOE
paccyXJeHHe, YMO3aKJIIOUeHNE (MHIYKTUBHOE, JIE€IYKTUBHOE U I10 AHAJIOIMH) U AENaTh
BBIBO/JIbI;

7) yMeHHe cO3/1aBaTh, MPUMEHATh U MPEoOPa30BbIBaTh 3HAKK U CUMBOJIbI, MOJENH U
CXEMBI JUI pelIeHus] y4eOHBIX U MM03HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHHe OpraHu30BbIBaTh yUeOHOE COTPYAHHUECTBO U COBMECTHYIO ACSITEIIbHOCTh
C YYMTEJIEM U CBEPCTHUKAMHU; pabOTaTh MHAMBHUAYaAIbHO U B TpYMIeE: HAXOAUTh oOliee
peleHue 1 pa3penatb KOH(IMKTH Ha OCHOBE COTJIAaCOBAHUS MO3UINI U yueTa HHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTAUBaTh CBOE MHEHHE;

10) yMeHHe 0CO3HaHHO MCTIOIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUU C 3aJjaueii
KOMMYHMKAIIMU JJIs1 BBIPA)KEHUS CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEN; MIIaHUPOBAHUS
U peryjsillid CBOEH JEATCIbHOCTH; BIAJCHUE YCTHOM M IIMCBMEHHOW pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) ¢opmupoBanue ¥ pa3BUTHE KOMIETEHTHOCTH B OOJACTH UCIOJIb30BAHUS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (manee WKT — xommerenmnum);
pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIbTYpOW AKTHMBHOTO IOJIb30BAaHUS CIIOBApPSIMU U
JPYTUMHU ITIOMCKOBBIMU CUCTEMAMU;

12) opmupoBaHu€E U pa3BUTHE IKOJIOTMUECKOIO MBILUIEHUS, YMEHUE IPUMEHSTH €T0
B II03HABaTEIbHOW, KOMMYHMKAaTUBHOH, COLMAIbHON NPAKTHUKE M NPOPEeCcCUOHATBHON



OpHUEHTALINH.

1.3 IlpenmeTHbIe pe3yJbTAThl 0CBOEHUS Y4eOHOI0 MpeaMeTa ajareopa

IlepBrlii rox o0yuenus (7xiaacc)

B pesynbpTare nepBoro roja u3ydeHus yueOHOro rnpeamera «Anredpa» yu4eHUK HayduTCs:
UCIIOJIb30BaTh NPHU PEIIEHUU MAaTeMaTU4YeCKUX 3a/lad, UX OOOCHOBaHMHM U TPOBEPKE
HaWJICHHOI'O PELICHUS 3HaHUE O:

- HaTypaJbHBIX, LEJNbIX, PAUUOHAIBHBIX, WPPALHOHAIBHBIX, JECUCTBUTEIBHBIX
YHUCIIAX;

- CTENEHU C HATypaJIbHBIMU [1OKA3aTEISIMUA U UX CBOWCTBAX;

- OJIHOYJICHAX U MPABUJIAX ACHUCTBUU C HUMU;

- MHOTOWICHAaX W MpaBWJIaX JCUCTBUI C HUMHU;

- Qopmynax COKpanéHHOTO YMHOKEHHUS,

- TOXJIECTBAX; METOAAX JOKA3aTEIbCTBA TOKIECCTB;

- JINHEWHBIX YPAaBHEHUSAX C OJHOM HEM3BECTHOM M METOJAaX UX PEIICHUS;

- CUCTEMax JBYX JIMHEHHBIX YpaBHEHUW C ABYMSI HEU3BECTHBIMU U METOAAX UX
penieHusl.

- Bovinonnsame neiicTBus ¢ OQHOYICHAMH M MHOTOYJICHAMH;

- y3Ha6ambs B BBIPAKEHUSIX (OPMYITBI COKPAIIEHHOTO YMHOXEHUS U IPUMEHSTH UX;

- packuaovléams MHOTOUIICHBI HA MHOXKHUTEIIN;

- GbINOIHAMb  TOXKJECTBEHHbIE  IpeoOpa3oBaHUsl  LENbIX  alreOpanvyecKux
BBIPA)KCHU;

- 00Ka3vl6ams MPOCTEMIINE TOXKIECTBRA;

- HaxoOumpu YUCIIO COYETAHUHN U YUCIIO pa3MEIICHUT;

- pewiamb TUHENHbIE YPABHEHUS C OJTHOM HEN3BECTHOM;

- peuiams CUCTEMBI IBYX JINHEHHBIX YPABHEHUH C IBYMSI HEU3BECTHBIMU METOI0M
MOJICTAHOBKU U METOJIOM aJIreOpandecKoro CI0KECHHUS;

- peuiams TEKCTOBBIE 3aa4 C TOMOUIBIO JINHEWHBIX YPABHEHUHN U CUCTEM;

- HaxoOoumv PEUICHUs <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
HCIIOJIb3YIOTCSI MATEMAaTUUECKUE CPENICTBA;

- co30asamb TPONYKT (pe3ynbTaT MPOEKTHOW NEATENbHOCTH), NIl U3Y4YEHUS U
ONHMCAHUS KOTOPOT'O UCIOJIB3YIOTCA MAaTEMATUYECKUE CPEACTBA.

Bropoii rog 00yuenus (8 kiacc)

B pe3ynbrare BTOporo roaa uzydeHus: yueOHoro mnpeamera «Anredpa» ydeHUK Hay4nuTCs:
UCTOJb30BaTh MPU PEIICHUH MaTeMaTUYeCKUX 3a/Jad, MX OOOCHOBAHMU M TPOBEPKE
HaWJICHHOI'O PEUICHUs 3HaHUE O:

- anredpanydeckoil 1poOu; OCHOBHOM CBOMCTBE Ipo0H;

- mpaBuiIax AeMcTBUi ¢ anreOpanyecKuMu IpoOsIMu;

- CTEIEHSX C LIEJIBIMU ITOKA3aTEIsIMUA U UX CBOMCTBAX;

- CTaHJApTHOM BH/JIC YUCJIA;

k
- dyHKIHAX y = kx+b, y =X, ¥ =—, UX CBOHCTBax H rpaduKax;
X

- TIOHATUU KBAJPAaTHOTO KOPHA U apu(hMETHIECKOTO KBAaPAaTHOTO KOPHS;
- CBOMCTBax apu(pMETUYECKUX KBAJIPATHBIX KOPHEH;



dynxmu y = +/x , eé cBoiicTBax u rpaduke;

(dbopMyiie 1uIsl KOpHEH KBaJIpaTHOrO YpPaBHEHMS;

TeopeMe Buera 11t npuBeIEHHOrO M 00ILEro KBAJAPaTHOTO YPAaBHEHNUS;
OCHOBHBIX METOJIaX PEIEHUs LEJbIX paliOHATIbHBIX YPAaBHEHUI: METO/IE pa3loKeHUs
Ha MHOXXUTEJIH U METO/IE€ 3aMEHbI HEU3BECTHOM;

- METOJIE€ PELICHUS JPOOHBIX PALIMOHAIBHBIX YPaBHEHUM;

- OCHOBHBIX METOJaX PEIICHUS CUCTEM PAllMOHAJIbHBIX YPAaBHEHU.

- CokpataTh anredpanyeckue 1poou;

- BBIIIOJIHATH apU(PMETUUECKUE NEUCTBUS € aNreOpanuecKUMHU JIpoOsSMU;

- KCIIOJIb30BaTh CBOMCTBA CTENEHEN C IIEJIBIMU NIOKA3aTEIsIMU IIPU PEIICHNUH 3a/1ay;
- 3aIUCBIBATh YHCJIA B CTAHAAPTHOM BUJIE;

- BBIMOJHATH TOXKAECTBEHHBIE TPE0Opa30BaHMsl PAllMOHATIBHBIX BBIPAKEHUIH;

. k .
cTpouts rpaduky GyHKIWI y =kx+b, Y =X, Y =— U HCIIOIB30BATH HX CBOICTBA IPH
X

pELICHUN 3a/1ay;
- BBIUUCIIATH apu(PMeTHIecKre KBaipaTHbIE KOPHH;
- MPUMEHSATH CBOMCTBA apu(PMETUUECKUX KBAJIPATHBIX KOPHEN IIPU PEIICHUH 3a/1ay;

- cTpouTh rpadHK GYHKIMH Y = /X H UCIIONB30BaTh €ro CBOMCTBA IPH PEIICHHH 33/1a4;

pelamaTh KBaJipaTHbIe YpaBHEHMUS;
NpUMEHSTHh TeopeMy Buera npu pemieHun 3aaay;

- pewaTh LeNble palMOHAIbHbIE YpaBHEHHS METOJIOM DPAa3JIoKEHUsS Ha MHOMKUTEIU U
METOJIOM 3aMEeHbl HEM3BECTHOM;

- pemarb JpoOHbIE YpaBHEHUS;

- pelaTh CUCTEMbIPAlMOHAIBHBIX YPaBHEHU;

- pelaTh TEKCTOBBIE 3aJJa4M C [IOMOIIBIO KBAIPAaTHBIX U PALIMOHAIBHBIX YPABHEHUN U UX
CUCTEM;

- HaxOJUThb pEIIEHUS <«KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
MCIOJIB3YIOTCSI MATEMAaTUYECKHUE CPENICTBA;

co3aaBaTh NPOAYKT (Pe3yJabTaT NPOEKTHOMN AEATEIbHOCTH), A1 U3YUEHHUS U ONTMCAHUS
KOTOPOI'O UCHOJIb3YIOTCS MAaTEMaTUUECKUE CPEACTBA.

Tpernii roxg od0yuenus (9 kiaacc)

B pe3ynbTaTe TpeTbero roja uzydeHus yaueOHoro npeaMera « Anredpay ydeHUK HAyqUTCS:
UCIIOJIb30BAaTh MPU PEIICHHMH MaTeMaTUYeCKHUX 3ajady, UX OOOCHOBAaHMM M TPOBEpKE
HaWJICHHOI'O PELICHUs 3HaHUE O:

- CBOICTBAaX YHCIIOBBIX HEPABEHCTB;

- METOJax PEILICHHUs INHEMHBIX HEPABEHCTB;

- CBOMCTBax KBaJApaTHUHON ()YHKINH;

- METOJax PELICHUs KBAIPATHBIX HEPABEHCTB;

- METOJI€ UHTEPBAJIOB ISl PELLICHUS PAllUOHAJIbHBIX HEPABEHCTB;

- METOJaxX PELICHUs CHCTEM HEPABEHCTB;

- cBolicTBax u rpaduke GpyHKIUK Y = X" IIpU HATYpaIbLHOM N;

- OINPENIEIICHUU U CBOWCTBAX KOPHEM CTEIEHU N;

- CTENEHX C pallMOHAJIbHBIMU [TOKA3aTEISIMU U UX CBOMCTBAX;

- ONpeleJIeHNH M OCHOBHBIX CBOWMCTBAaX apudmeTnyeckod mporpeccuu; Gopmyine s
HAaXOKJICHHsI CYMMBI €€ HECKOJIBKUX IIEPBBIX YICHOB;

- OTpENETICHNH W OCHOBHBIX CBOMCTBaX TI'€OMETPHUYECKON mporpeccuu; hopmyine amis



HaXO0XJEHUSI CYMMBI €€ HECKOJIbKUX MEPBBIX YWICHOB;

- GopMyne mis cyMMBl OECKOHEYHON Te€OMETPHUUYECKOW MPOTPECCHH CO 3HAMEHATeJeM,
MEHBIIUM 10 MOJTYJIIO €IMHULIBIL.

- Vcnonb30BaTh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl IPeoOpa30BaHMs HEPABEHCTB;

- Jloka3bIBaTh NMPOCTEHUIINE HEPABEHCTBA;

- PemiaTe nMMHEVHBIE HEPABECHCTBA;

- CTpOUTH IpapuK KBaIpaTUYHONU (PYHKIIMU U UCIIOIB30BATH €T0 IIPU PEIICHUN 33]1aY;

- peliath KBaJpaTHbIC HEPABEHCTBA;

- pelaTh palyMoHaJbHbIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

- peuIaTh CUCTEMBI HEPABEHCTB;

- cTpouTh rpaduk GyHKIUK Y = X" IIPU HATYPAIBHOM N U MCIIOJIB30BATh €T0 IIPH PELICHUN
3ajay;

- HaxoJIUTh KOPHU CTEIEHHU N;

- HCIIOJIb30BAaTh CBOMCTBA KOPHEH CTENIEHH N IIPH TOXKJIECTBEHHBIX MPE0Opa30BaHUSX;

- HAXOJWTh 3HAUCHHUSI CTETICHEHN C PAIIMOHAILHBIMU ITOKA3aTeIsIMH,

- pemaTb OCHOBHBIE 33]]a4H Ha apU(PMETHUECKYIO M T€OMETPUUYECKYIO TPOTPECCUU;

- HaxOJUTh CyMMYy OECKOHEYHOH TeOMETPHUYECKOW MPOTPECCHU CO 3HAMEHAaTeseM,
MEHBIIIUM 110 MOAYJIIO €IMHUIIBI,

- HAXOAUTh PEHICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIOJIb3YIOTCSI MATEMAaTUYECKUE CPEJICTBA;

- c037aBaTh NPOAYKT (pe3yabTaT MPOSKTHOU JNEATEIBHOCTH), JUISl U3YUEHUS M OMUCAHUS
KOTOPOT'0 UCTIONB3YIOTCS MaTeMaTHUYECKUE CPECTRA.

2. Copaep:xkanue y4eOHOro npeamera ajaredopa
IlepBbiii roa 00y4enus (7KJacc)

Bripaxenus. Toxaecra.

Bripaxenus. [IpeoOpazoBanue BhIpaKEHUI.

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa 4YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsatne ypaBHeHHMs] W  KOpHS  ypaBHeHUs. [lpeocmasnenue o
pasrocunvHocmu  ypaeuwenuti. Oobaacms onpeoenenus YpagHenus (001acmo
00ONYCMUMbBIX 3HAYEHUL NePEeMEHHOL).

Crarucruka

Tabnuunoe u rpaduueckoe nmpecTaBICHUE JaHHBIX, CTOJIOYATHIC U KPYTOBBIC
auarpamMMbl, Tpaduku, TpPUMEHEHUE aAuarpaMm H rpadUKOB ISl ONHUCAHUS

3aBUCUMOCTEH PpCajlbHbIX BCJIMINH, U3BJICUCHUC I/IH(i)OpMaI_[I/II/I u3 Ta6J'H/II_I, AuarpaMm



u rpadukoB. OnucaTeNbHbIE CTATUCTUYECKUE MOKA3aTENU YHUCIOBBIX HaOOPOB:
cpenHee apuMeTUIecKoe, Meduara, Haubobliiee U HauMEHblee 3HaueHusI. Mepbl
pacceuBaHus: pa3Max, OUCHepCUsi U CMaHOapmHoe OMKIOHeHUe.

CnyvaiiHas M3MEHUMBOCTh. M3MEHUYMBOCTh NpU U3MEpeHUusx. Pewarowue
npasuia. 3aKOHOMEpPHOCMU 8 USMEHYUBLLX GETUYUHAX.

IousiTe PyHKIUH.

JIlekapTOBBI KOOPAMHATHI Ha TJIOCKOCTH. POPMHUPOBAHUE MPEICTABICHHUN O
METalpeIMETHOM TMOHSATUU  «KOOpAMHATB». CrocoObl 3afaHus (PYHKIUMU:
aHANMTHYECKUM, rpaduueckuil, Tabmuunbld. ['padux ¢Gynkuun. Ilpumeps
(GyHKUMNA, TMOMYy4YaeMbIX B IIPOLIECCE HMCCIECAOBAaHUS PA3IUYHBIX PEATbHBIX
MPOLIECCOB M pelieHus 3a1ad. 3HadueHue GyHKuuu B Touke. CBOMCTBA (PYHKIUI:
o0nacTe  ONpeNeNeHus,  MHOXECTBO  3HAYEHUW,  HYJIH,  IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, ~ YeMHOCMb/HeuemHOCmb, TPOMEXKYTKH  BO3pacTaHusi U
yObIBaHMsI, HAUOOJbIIICE U HAUMEHbIIee 3HaueHus. MccrienoBanue QpyHKIUu 1o ee
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno saoannvle gpyHxkyuu.

JIuneiiHas pyHKIHSA.

Jluneitnas pyukuus. CBoicTBa U rpaduk TUHEHHONW QyHKIIMU. YTI0BON
ko3 dunmeHT npsimoit. Pacronoxxenue rpaduka TMHEHHON QYHKIIMH B
3aBUCUMOCTH OT €€ YIJI0BOro Kod(duimenta u cBOOOTHOTO YjieHa.
Haxoorcoenue koagppuyuenmos nuneiinoti pyHKkyuy no 3a0aHHbIM YCLOBUAM.
NpoxXodHcOeHue NPAMOU yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMLU,
nPOXodicOeHUue NPAMOL Yepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU NPSAMOLL.
Ieable BbIpaKeHUs.
CremneHb ¢ HaTypaJdbHBIM TIOKa3aTeieM W ee cBoicTBa. [IpeoOpasoBanwms
BBIPKCHHIA, COICPIKAIIMX CTEIICHN C HATypaJbHBIM MOKa3aTeIeM.
OpHowreH, MHOrOwIeH. JleWcTBHS ¢ ONHOWICHAMH W MHOTOWICHAMHU
(crmoxeHWe, BbIUMTAHUE, YMHOXKEHHE). DOpMYJIbl COKPAIICHHOTO YMHOXCHHUS:

Pa3HOCTh KBAJpaTOB, KBAJIpaT CyMMbl U pa3HOCTHU. PaznokeHue MHOroudjieHa Ha

MHOXHNTCIIN: BBIHCCCHUC O6III€FO MHOXHTCJIIA 3a CKO6KI/I, cpynnupoexka, npumerernue



Qopmyn cokpawennozo ymuooucenus. Keadpammwii mpexunen, paznoosicenue
K8AOPAMHO20 MPeXUIeHa Ha MHONCUMETU.

CucremMbl ypaBHEHUIA.

YpaBHeHHE C JByMs IEpEeMEHHbIMU. JIMHENWHOE ypaBHEHHME C JABYyMSA
NEpPEMEHHBIMU. [Ipamas kak epaguyeckas unmepnpemayus IUHEUHO20 YPAGHEHUS
¢ 08YMsl nepemMeHHbIMU.

IlonaTHe cucTteMsl ypaBHeHHU. Pemienne cucreMsl ypaBHEHHMN.

Meronsl pemeHuss CUCTEM JIMHEHWHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU:
epaghuueckui Memoo, Memoo CLOHCEeHUs], METO]I TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

Bropoii rox o0yuenus (8xiacce)

JIpoOHO-paliuOHAIbHbIE BHIPAKEHHUS.

Crenenb c 1ensiM MokaszateneMm. I[IpeoOpasoBanue ApoOHO-TMHENWHBIX
BBIDOKECHUI: CIIOKEHUE, YMHOXEHUE, JeJeHue. Aneebpauveckas Opoodw.
Honycmumoele 3HaueHUus nepemeHHvlX 6 OpPOOHO-PAYUOHANLHLIX BbIPANCCHUSIX .
Cokpawenue ancedbpauveckux opooet. llpusedenue anceopauueckux Opobell K
obwemy 3Hamenamenio. Jleticmsus ¢ aneeopaudeckumu OpooAMuU: CILOJCEHUe,
8bIYUMAHUE, YMHOJCEHUe, OelleHle, 8036e0eHUe 8 CINeNneHb.

IIpeobpa3zosanue gvipasiceHutl, cOOEPAHCAUUX 3HAK MOOYJIAL.

Oo0paTHasi NPONOPIHOHAIBHOCTD

. k
CaoiicTBa QyHKIUU vy = K y=_ ['unepOoua.
X

PanuonajabHbIE YHCIa

MHOXECTBO palMOHaNbHBIX uKced. CpaBHEHHE paIlMOHAJIBHBIX YHCEI.
JlelicTBUsL ¢ panMoHaIbHBIMU 4uciaMu. [Ipeocmasnenue payuoHaibHO20 YUCIA
oecsmuyHol 0poowio.

HppanuoHajabHbie YUCIa

IonsTue HppalOHAIIBHOI'O YHUCJIA. Pacno3naBanue HppalluOHAIIbHBIX YHUCCII.

[Tpumepsl qokazaTenbCTB B anredpe. MppannoHanbHOCTh YuCia \/E [Iprnmenenue B



reometpun. CpasHenue uppayuoHanrvhvix uucen. Muoowcecmeo oOelicmeumenbHbix
yucerl.

KBaapaTHbie KOpHH

ApudmeTtnueckuii KBaApaTHBIA KopeHb. [IpeoOpa3oBaHue BBIpaXXECHUH,
COZIEpIKaIllMX KBAJIPATHbIE KOPHU: YMHOXKECHHE, NEICHUE, BBIHECEHUE MHOXKHUTEIS
U3-TI0J] 3HAKA KOPHSI, BHeCeHue MHOMCUmess noo 3HAK KOPHSL.

KBagpaTtHoe ypaBHeHNe U €10 KOPHH

KBampaTHeie = ypaBHEHWUS. Henomnueie KBaJpaTHbIE  ypaBHECHHS.
JIMCKpUMUHAHT KBagpaTHOTO ypaBHeHHs. Dopmyia KOpHEW KBaJIpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. PeieHue
KBaJIpaTHBIX ypaBHEHHI: HMCHOJb30BaHHE (DOPMYIBI JJII HAXOXKICHHUS KOPHEH,
epaghuueckull Memoo peuwieHusl, pa3lodceHue Ha MHO*CUmenu, nooobop KOopHel ¢
ucnonvzosanuem meopemovl Buema. Konuuecmeo KopHell K6a0pamHo20 ypasHeHus
8 3a8ucumocmu om e20 Ouckpumunanma. buxeaopamuvie ypasnenus. Ypasnenus,
Cc800UMbLE K TUHEUHbIM U Keaopamubim. Keadpammuvle ypasnenus ¢ napamempom.

HepaBenctBa

UucnoBble HepaBeHcTBA. (CBOMCTBAa YMCIOBBIX HEpaBEeHCTB. [IpoBepka
CIPaBEIJIMBOCTH HEPABEHCTB MPHU 33JaHHBIX 3HAYEHUAX [TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u Hectporue HepaBeHcTBa. Obaacmo
onpeoenenusi Hepagencmaa (001acms 00NYCMUMbBLX 3HAUEeHUL NePEeMEHHOIL).

Pemenne TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepagsencmeo u e2o pewenus. Pewenue keaopammbvix
HepaseHCcma: UCNONb308AHUE CEOUCME U 2pAPUKA K8AOPAMUYHOU (DYHKYUU, Memoo
UHMEPBAIns. 3anucs peuletust KeaopamHo20 HepageHCcmad.

Pewenue yenvix u  OpoOHO-pAYUOHATILHLIX ~ HEPABEHCME  MEmOOOM
UHMEPBAO8.

Cuyuaiinbie coObITHSA

BepositHocT  ciydaiiHbIX  COOBITUHA. ONBITBI C  PaBHOBO3MOXXHBIMU
JIEMEHTapHbBIMU  coObITHsIMU.  Kilaccuueckne  BEpOSTHOCTHBIE — OMBITHI €

WCIIOJIB30BaHUEM MOHET, KyOWKOB. [lpedcmaenenue cobvimuii ¢ HOMOWDBIO



ouacpamm diinepa. Cuyuatinsiii 6vioop. Ilpeocmasnenue sxcnepumenma 8 uoe
Oepeasa.

CreneHn ¢ HeJbIM MOKa3aTeJIeM. JJIeMEeHThI CTATUCTHKH.
CreneHsb ¢ 1ENbIM TTOKa3aTeaeM U € cBolicTBa. CTaHIAPTHBINA BUJI YKCIA.

OnemeHThl cTatucTUku: COOp M rPpyNIUPOBKA CTATUCTUYECKUX JTAHHBIX,
HarJIsiAHOE MPEICTaBICHUE CTATUCTUYECKON nH(popMaInu.

Tpernii rox o0yuenust (9xiacc)

KBaaparuunas pyHkuus.

CgoiictBa u rpaduxk kBagpaTuuHou QyHkuuu (mapadona). I[locmpoenue
epaghuxa xkeaopamuunou yukyuu no mouxkam. Haxoxnenue Hynei KBaipaTHIHON
bYyHKUMU,  MHOXMCECm8a  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOSHCMEA,
npomescymrkog monomoHHocmu. Ksanpatuelii TpexwieH. CreneHHas (yHKUUS.
KopeHs n-0it cTeneHu.

YpaBHeHHsI U CHCTEMbI HEPABEHCTB.

VYpaBHeHus ¢ oaHoM nepeMenHoi. CUCTEMbl HEPABEHCTB C OJIHOM
IIEpEMEHHOM. PenieHne cucrteM HEpaBEeHCTB ¢ OHOW IIEPEMEHHOM: JTUHEUHBIX,
keadpamuwlx. I300paskeHne perieHusl CUCTEMbl HEPABEHCTB HAa YUCIOBOU
PSAMOM. 3aNIMCh PEIEHNs CUCTEMBI HEPABEHCTB.

CucremMbl ypaBHEHHH.

YpaBHeHHE C JByMsl IEpEMEHHBIMU. JIMHEHWHOE YypaBHEHHE C JBYMS
nepeMeHHbIMU. [Ipsamas kak epaguueckas unmepnpemayusi TUHEUHO20 YPAGHEHUS
¢ 08YMS nepeMeHHbIMU.

ITonaTHE cucTeMbl ypaBHEHUN. Pelienne cucreMsl ypaBHEHHMN.

Metonpbl pelieHuss CUCTEM JIMHEWHBIX YPaBHEHUU C JABYMS II€PEMEHHBIMU:
epaguueckutl Memoo, Memoo Cl0HCeHUs, METO TIOJCTAaHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

IMocsienoBaTeILHOCTH M MPOTPECCHH.

Hucnoas MOCJIEAOBATEIBHOCTb. [Ipumepsnr YHCIIOBBIX

nocyenoBaTeabHOCTe. beckoHeuHble MOCe0BaTebHOCTH. ApudmeTnueckas

nporpeccusi ¥ ee cBoMcTBa. ['eomeTpuueckas nporpeccusi. Popmyna oowe2o uieHa



U cymmbl N NEpeviX YNeHO8 apughpmemuyeckou U 2eoMempuyeckol npocpeccuil.
Cxooawascs 2ceomempuyeckas npocpeccus.

Inemenmuvt KOMOUHAMOPUKU

Ilpasuno ymmoorcenus, nepecmanosku, gaxkmopuan uucia. Couemanus u
yucno couemanuu. Popmyna uucia covemanuui. Tpeyzononux Ilackansa. Onvimol ¢
OONBUWUM  HYUCTIOM PABHOBOIMONCHBIX INEMEHMAPHbIX codbimull. Beiyucnenue
8eposIMHOCMell 8 ONLIMAX ¢ NPUMEHeHUeM KOMOUHamopuvix oopmyn. Ucnvimanus
bepnynnu. Yenex u mneyoaua. Beposmnocmu cobvimuti 6 cepuu ucnvlmaHuil
bepuynnu.

Cnyuaiinle éenuuunbl

3HakomMcmeo co  CHYYAUHLIMU BEIUYUHAMU HA HPUMEPAX KOHEYHbIX
OUCKDEMHbIX CIYYAUHBIX BENUYUH. Pacnpeoenenue 6eposmHocmell.
Mamemamuueckoe ooxcudanue. Ceolicmea MamMemMamuyecko20  OHCUOAHUSL.
llouamue o 3axome Oonvwiux uucen. HMzmepenue eeposmuocmeti. I[lpumenenue
3aKoHa OOMbWIUX YUCET 8 COYUONO2UU, CMPAXOB8aHUuu, 6 30pPA8OOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENCHUS 8 YPE3GbIUAUHBIX CUMYAYUSX.

3. TemaTnyeckoe IJIAHNPOBaHUE Y4eOHOTO MpeaMeTa ajiaredopa, 7-9 kiaccol

Ne HanmeHnoBaHue pa3saesioB KosmmuecTBo yacos
3 yaca 4 yaca
IlepBblii roa 00y4enns (7 Kiaacc)
1. | Beipaxxenust. ToxzaecTBa. Y paBHEHUS. 22 27
2.| OyHKUUN. 12 20
3.| Crenens ¢ HATypaJbHBIM MTOKa3aTEIEM. 11 19
4.| MHOTOYJICHBI. 18 23
5.| ®opMyIbl COKPAIIEHHOTO YMHOKECHHUSI. 20 24
6.| CucTembl IMHEHHBIX YPAaBHEHUH. 19 23
7.| Beero. 90-102 120-136
Bropoii rog o0yuenus (8 kiacc)
1 | PanimonanwsHbIC TpOOH. 25 31
2 | KBagparnbie KOpHH. 19 24
3 | KBagpaTHbie ypaBHEHHUS. 20 29
4 | HepaBeHcTBa. 21 24
5 | CremneHs ¢ IENbIM ITOKA3aTEIEM. 17 28

OJeMEeHThl CTATUCTUKH.
6 | Beero. 90-102 120-136




Tpernii roa o0yuenus (9 kiacc)

.| KBagparuunas QyHKIus. 22 29

.| YpaBHEeHUs M HEpPaBEHCTBA C OJHOM 14 21
MIEPEMEHHOM.

.| YpaBHEHUsT M HEPABEHCTBA C JBYMsS 17 24
NEePEMEHHBIMHU.

.| ApudpMeTnueckass W TreoMeTpUUEeCKasl 15 17
POTPECCHH.

.| DIeMeHThl KOMOWMHATOPUKH U TEOPHH 13 17
BEPOSITHOCTH.

.| IloBTOpeHue 21 28

.| Beero. 90-102 120-136
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