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AHHOTAIIMSA K PABOYEM ITPOT'PAMME I10 AJITEGPE
1A 7-9 KIIACCOB
ba3oBblii ypoBeHb

Pabouas nmporpamma o anredpe ais 7- 9 kiraccoB pa3paboTaHa Ha OCHOBE aBTOPCKOMU
nporpammsel «Anredpa 1 7 - 9 kimaccoB», Mocksa, «IIpocsemnienue», 201 1»., aBT-coctaButens: T.
A .Bypmuctpoa. Pabouas mporpaMMa ocHOBaHa Ha MPUMEPHOUN IIporpamme y4eOHOTO TIpeMeTa
«Marematukay. Pabouas mporpamma paspaborana coriacHo nucbmy «O pabodymnx mporpaMmax
y4eOHBIX TIpeIMETOBY JlermapTaMenTa rocy1apcTBEHHOU MOJIMTUKHU B cepe 001iero oopazoBaHus
Muno6puayku Poccun Ne 08-1786 ot 28.10.2015 roga YueOuuku: Anredpa-7/, Anredpa-8, Anredpa-9.
1 yactp (yueOHuK) ABTOpHL: A. I'. MOopakosuy, JI. B. CemeHnoB, 2 yacTp (3a1a4HUK) ABTOpBI:
A.I''Mopakosuy, JI.A. Anekcanaposa, T.H.Muriryctuna u ap,.

[Tpenmer «Anredpa» HalleJeH Ha CO3HATEIbHOE OBJIAZCHUE YUAIUMUCS CUCTEMOM
anreObpanvecKix 3HAHUW U YMEHUN HEOOXOAMMBIX B MOBCEAHEBHOMN KHU3HU, JIsI U3YYEHUS CMEKHBIX
JUCIUILTAH ¥ IPOJIOJDKEHUS 00pa30BaHMUS.

IInanupyemvie pezynomamol uzyuenus Kypca aneebpul 7 Kiacc.
B pe3ynbrare u3ydeHus: y4eHUK JOJDKEH 3HAmb /NOHUMAMD '
e (CymuiecTBo NOHATHSI MATEMAaTUYECKOTO JJOKA3aTeIbCTBA; IPUBOINUTh IIPUMEPHI JOKA3aTENIbCTB;
e CyuiecTBo NOHSTHS AITOPUTMA; IPUBOJIUTH IPUMEPHI AIITOPUTMOB;
® KaK HCHOJB3YIOTCS MaTeMaTHUECKue (POPMYIIbI, YpaBHEHHS, TPUMEPHI UX IPUMEHEHUS JUIS
pelIeHrs MaTeMaTUYECKUX U MPAaKTUYECKUX 3a/1ay;
® KaK MaTeMaTUYECKHU OIpeJieIeHHble (YHKIUU MOT'YT OIMCHIBATh peajbHble 3aBUCUMOCTH;
MIPUBOJUTH IPUMEPHI TAKOTO ONUCAHUS;
ymemy:
® COCTaBJIATH OYKBEHHBIE BBIPAXKEHUS U (POPMYJIBI IO YCIOBUSAM 3a]a4; OCYLIECTBIISATD B
BBIPAXKEHUAX U (DOPMYJIax YUCIIOBbIE MOJCTAHOBKH U BBIIIOJHATH COOTBETCTBYIOINE
BBIUMCIICHUS], OCYILECTBIIATH MOJICTAHOBKY OJIHOTO BBIPAXKEHUS B IpYTroe€; BhIpaXkaTh U3 (hopMyn
OJIHY IIEPEMEHHYIO UepPe3 OCTAJIbHBIC;
®  BBIIOJHATH OCHOBHBIE JEHCTBUS CO CTENEHIMH C HaTypaJIbHBIMU TOKA3aTENSAMHU, C
MHOTO4JIEHAMM; BBIIIOJIHATD Pa3JI0KEHNE MHOTOWIEHOB HA MHO>KUTENH; BBIIIOJIHATH
TOKJIECTBEHHBIE TPE0OPa30BaAHNS BHIPAKEHUM;
® pelaTrh JMHEWHBIE YPABHEHMSI U CBOASIINECS K HUM, CHCTEMBI IBYX JIMHEUHBIX YPaBHEHUN;
e pemaTh TEKCTOBBIE 33Jjauy alre0pandeckuM MEeTO0M, HHTEpIPETUPOBATh MOTyYSHHBIH
pe3yiabTat, MPOBOAUTE OTOOP peIIeHHH, UCX0/1 U3 (POPMYIHPOBKH 3a1auu;
e p300pakaTh YKciIa TOUKAMHU Ha KOOPJIAUHATHON NPSIMOM; ONpeAesiTh KOOPAUHATHI TOUKU
IJIOCKOCTH, CTPOUTBH TOUYKHU € 33JJaHHBIMU KOOPAMHATAMU;
® CTPOUTH I'paMKH U3YYEHHBIX (YHKIHI;
® HaxoJuTh 3HAUeHUs (PYHKUMH, 3a7aHHON (HOpMYII0ii, TabsuLel, rpagKOM 10 €€ apryMeEHTY;
HaXOJUTh 3HAUE€HHE apryMEHTa 10 3HaueHUI0 (QYHKIUH, 33JaHHOI rpaduKoM Uiu TaOJIuIIeH;
e OmpeneniaTh NpocTelire CBOUCTBa (PYHKIMH 110 ee rpaduKy; NPUMEHATh rpaduuecKue
MPEJCTAaBICHUS MIPU PELICHUN YPaBHEHUH, CUCTEM, ONUCHIBATh CBOMCTBA M3YUYEHHBIX (DYHKIIHUH,
CTPOMUTH UX TpapuKU;
UCNOIb306amMb TIPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTHUECKON JeSITEIbHOCTH U MIOBCEIHEBHON
KHU3HU JJIA:
®  BBINOJIHEHUS pacueToB Mo (hopMysaMm, s COCTaBICHU (GOPMYII, BBIPAXKAIOMIHUX 3aBUCUMOCTH
MEX]y pealbHbBIMU BEIMUMHAMMU; Il HAXOXKACHUS HYKHOIM (POPMYIIBI B CLIPaBOYHBIX
MaTepHanax;



MOJIECITUPOBAHUS IPAKTUYECKUX CUTYALMi U UCCIIEI0BaHMS IIOCTPOECHHBIX MOJEIIEH C
MCTOJIb30BAHUEM alllapaTa ajareOpbl; HHTEpIpeTaluy rpaKoB 3aBUCUMOCTEH MEXKIY
BEIIMYUHAMU.

IInanupyemvie pesynomamol uzyuenus Kypca aneeopvi 8 kiacc.
B pesynbrarte usydenus Kypca anredpsl B 8 kiacce ydamuecs J0KHBL 3HAMb /NOHUMAMD

MOHSATHE aNredpandeckoil JpoOH, OCHOBHOE CBOMCTBO anreOpandecKoi 1podu, mpaBuia
JEUCTBUM ¢ anreOpandecKuMu IpoOsMH;

panroHaIbHOE BBIPAKEHHE, PAlMOHAIBHOE YPAaBHEHHE;

CBOWCTBO CTETIEHU C OTPHUIIATEIbHBIM ITOKa3aTelNeM;

MOHATHE KOPHS U3 HEOTPULIATEIILHOTO YHCIA, IOHATHE JEHCTBUTEILHOTO YHCIA,

CBOWCTBA (PyHKIIUH y=\/x, CBOMCTBA KBaJPATHBIX KOPHEM, IPABUJIA U3BJICYCHHS KBAIPATHOTO
KOPHSI, aJITOPUTM OCBOOOXKACHUS OT UPPALMOHATIBHOCTH B 3HAMEHATeNe APOoOH; CBOHCTBA
dynxmn y=| x|

BUJ] KBaIPATUYHON PYHKIUHU U QYHKIIMH 00paTHOW MPOMOPLHUOHATIBLHOCTH, TIPaBUIIa
noctpoenus rpadpukos Gpyuxuii y=Ff(x-1), y=f(x)-m, y=Ff(x-1)-m, y=-f(X) mo u3sectnomy
rpaduky pynkuun y=Ff(x).

ITOPUTM PELICHHUS KBAJPATHOTO YPABHEHUS; AJITOPUTM PEIICHHUS PAllMOHAIHOTO YPAaBHEHHS,
OWKBaZpaTHOTO ypaBHEHHS, POPMYJIBI KOPHEH KBaIPaTHOTO YpaBHEHUS,

CBOWCTBA YMCIIOBBIX HEPABEHCTB, AITOPUTM PEUICHHUS KBaIPaTHOTO HEPABEHCTBA.

Ymemy:

3aIMChIBaTh OOJIBIINE U MaJble YMCIIa C UCIOIb30BAHUEM LIETIBIX CTEIEHEH JIECATKY;
HaXO/UTh B HECIIOXKHBIX CITy4yasiX 3HaYE€HUs CTENEHEH ¢ IeJIbIMU MOKa3aTeNIIMU U KOPHEH;
HaXO/UTh 3HAUEHUs! YUCIIOBBIX BBIPAXKEHUM;

COCTaBIISATH OYKBEHHBIE BBIPAKEHHS U (POPMYITBI TI0 YCIOBHUSAM 3a/1a4; OCYIIECTBIIATD B
BBIPOKEHUSIX U (POPMYIIaX YUCIIOBBIE MIOJACTAHOBKH U BBIITOJIHATH COOTBETCTBYIOIINE
BBIUMCIICHUS, OCYILECTBIIATh OJCTAHOBKY OJTHOTO BBIPAXKEHUS B IpYroe€; BhIpaXkaTh U3 (hopmyn
OJIHY IIEPEMEHHYIO UepPe3 OCTAJIbHBIC;

BBINOJIHATH OCHOBHBIE JICMCTBUS C MHOTOWIEHAMH U allreOpandecKUMHU ApoOsSMU; BBIIOIHSATD
Pa3IoKEHNE MHOIOWIEHOB HAa MHOXKHTEIIH; BBITIOIHITH TOXKIECTBEHHBIE BHIPAKEHUS
palOHAIbHBIX BBIPAXKEHUI;

IIPUMEHSATH CBOICTBA apu(PMETHUECKUX KBAIPATHBIX KOPHEH /151 BBIYUCIICHUS 3HAaUEHUH U
MpeoOpa30BaHUN YUCIOBBIX BBIPAXKEHUM, COJIEPKAINX KBaIPaTHbIE KOPHU;

pelaTh JMHEWHbIE, KBaJpaTHbIE YPABHEHUS U PallMOHAJIbHBIE YPABHEHNUS, CBOIAIMECS K HUM
CHUCTEMBI JIBYX JIMHEMHBIX YPaBHEHUI U HECIIOKHBIEC HEIMHEWHBIE YPABHEHNS,

peliaTh JMHEWHbIE U KBaApaTHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM;

pelaTh TEKCTOBBIE 3aJJa4l aIreOpanyeckKuM METOJJOM, HHTEPIIPETUPOBATH OTYUEHHbIE
pe3yNbTaThl, IPOBOAUTH OTOOP pelIeHUi, UCX01d U3 (POPMYIHPOBKHU 3a/1a4H;

n300pakaTh YUCIIa TOYKAMU Ha KOOPJMHATHON MPSAMOI;

n300pakaTh MHOXKECTBO PELIEHUH JIMHEIHOrO0 HEpaBEeHCTRA,;

HaXO/AUTh 3HauUeHUs (PYHKIUH, 3aJJaHHOUN popMyroii, Tabnuieil, rpaduKoM o ee apryMeHTy;
HaXOJUTh 3HAUYEHHUS apryMeHTa Mo 3HauYeHuIo0 QyHKUNH, 3aJJaHHON TpaduKOM WK TabIuIeil;
OIpeJIeNIATh CBOMCTBA (PYHKIIUH 10 ee TpaduKy; IPUMEHSTh rpaduieckre NpeACcTaBIeHus Ipu
pELIEHNN ypaBHEHUM, CHCTEM, HEPABEHCTB;

OTMCHIBAaTh CBOWCTBA M3YUYEHHBIX (DYHKUUH, CTPOUTDH UX TpapuKu;

U3BJIEKaTh HH(OPMALINIO, TPEICTABICHHYIO B Ta0JIMLIaX, HAa AUarpaMMax, rpaukax; COCTaBIsTh
Ta0JINLIBI, CTPOUTH AUATPAMMBI U TpaQUKH.

Hcnonvzosams HpI/IO6pCTCHHBIC 3HAaHUA U YMCHUA B HpaKTquCKOﬁ JIESTEILHOCTH U IIOBCEIHEBHOM
JKU3HU UL

peIICHUA HECCIIOKHBIX MMPAKTUYCCKUX PACUCTHBIX 3a4a4, B TOM YHCJIC C UCIIOJIb30BAHUEM IIPU
HCO6XO,Z[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAJIOB, KAJILKYJIATOPA, KOMIIBOTCPA,



YCTHOM NPHUKHUIKU U OLICHKH PE3YJIbTaTa BHIYNCICHUH; IPOBEPKH PE3YIbTaTa BHIYNCICHHS C
MCTIOJIb30BAHUEM PA3IMYHBIX TPUEMOB;

MHTEPIIPETANU PE3yIbTATOB PEIICHNS 33/1a4 C YI€TOM OIPaHUYEHHH, CBSI3aHHBIX C PEaTbHBIMU
CBOMCTBaMH PacCMaTPHUBACMBbIX IPOLIECCOB U SIBICHHIA;

BBINOJIHEHUS pacueToB Mo (hopMysiaM, COCTaBICHUS (POPMYII, BEIPAKAIOLINX 3aBUCHMOCTH
MEX]y pealbHBIMH BEIMUYMHAMM; HAXO0XKICHHUS HYKHOU (POPMYIIBI B CIIPABOYHBIX MaTepHajax;
MOJICTTUPOBAHMSI IPAKTHUECKUX CUTYAIUi M UCCIIEJOBAaHUH OCTPOSHHBIX MOJIENEH ¢
UCTIOJIF30BAHUEM arlapaTa areopsl;

OIMCaHMS 3aBUCUMOCTEN MeXy (PU3MUECKUMH BETMUYMHAMH COOTBETCTBYIOIIUMH (OPMYJIaMU
IIPU UCCIICIOBAaHUH HECIIOKHBIX MPAKTHUECKUX CUTYAIIHIA;

MHTEPIIPETalNU TPahUKOB PEAUTEHBIX 3aBUCMOCTEH MEKIY BETHUYHMHAMH;

MOJIb30BAThCS MPEIMETHBIM YKa3aTeJIeM SHIUKIONEINH 1 CHPAaBOYHUKOB JUIS HAXOXKJICHUS
uHpOopMaLuu.

ITnanupyemvle pesyromamsl uzyuenus Kypca aneedpsi 9 kiacc.
B pe3ynbrate u3yueHus Kypca aredpsl 9-ro kiacca ydammecs 00I#CHbL 3HAMb .

3HaUEHUE MaTEeMaTUYECKOM HayKu JJIsl peLICHUs 3a1a4, BOSHUKAIOLUX B TEOPUU U NPAKTUKE;
LIMPOTY U B TO K€ BPEMS OIPaHUYEHHOCTh IPUMEHEHUSI MaTEMaTUYECKUX METOJI0B K aHAJIU3Y
U MCCJIEJOBAHUIO IIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOLIECTBE;

3HAaYCHHE TPAKTUKU M BOIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTUKe JJIsi (JOPMHUPOBAHUS
Pa3BUTHS MaTEMaTHUYECKON HAyKH; UCTOPUIO PA3BUTHS MTOHITHSI YUCIIA, CO3/IaHUs
MaTeMaTHYECKOro aHaJIn3a, BOSHUKHOBEHMSI U Pa3BUTUS T€OMETPUH;

YHUBEpPCAIbHBIA XapaKTep 3aKOHOB JIOTUKM MaTeMaTHUYECKUX PACCYKJIEHUHN, UX TPUMEHUMOCTb
BO BCEX 00JIaCTAX YEIIOBEUECKON ACATEIbHOCTH; BEPOSTHOCTHBIN XapaKTep pa3InIHbIX
IPOLIECCOB OKPYKAIOLIET0 MUPAa;

00JICHbL YMEMb .

BBITIONHATH apu(MeTHYecKue IeHCTBUS, COYeTast YCTHbIC M MMCbMEHHBIE PUEMBI; HAXOIUTh
3HAUYEHMS KOPHS HATYpaJIbHOM CTETEHH, CTEIICHH C PAllMOHAIbHBIM [10KA3aTEIEM, HCIIOIb3YS
MpU HEOOXOAMMOCTH BBIYMCIIUTENIbHBIEC YCTPONCTBA; MOJIH30BATHCS OLIEHKOW U MPUKUIKOU MpH
MPAKTUYECKUX paCUeTaX;

COCTaBJISITH OYKBEHHBIE BBIpAKEHUS U (POPMYIIBI TIO YCIOBHAM 3a]1a4; OCYIIECTBIISTh B
BBIPOKECHUSIX U (POPMYJIaxX YUCIOBBIE TTOJICTAHOBKH U BBITIOIHSATH COOTBETCTBYIOIIHE
BBIYHCIICHHS, OCYIIECTBIISTH MOACTAHOBKY OJTHOTO BBIPAXKEHUS B IPYroe; BhIpakaTh U3 (popmyn
OJIHY MEPEMEHHYIO Y€pPE3 OCTAIbHBIC;

BBIMTOJIHATH OCHOBHEIC JEUCTBHS CO CTENECHSIMH C IEILIMH MOKa3aTeNIsIMU, C MHOTOUYICHAMU U
anredpanvdecKuMH IpOOSMU; BHITIOTHITH Pa3I0KEHUE MHOTOYWICHOB HA MHOXKHUTEIHU; BHITIOTHSTh
TOXJIECTBEHHBIC MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUH;

MIPUMEHSITh CBOMCTBA apu(PMETUUECKUX KBAAPATOB KOPHEH /711 BEIYUCIICHUS 3HAUYECHUH U
npeoOpa3oBaHMI YUCITOBBIX BRIPAXKEHHH, COJEPIKAIINX KBaIpaTHBIE KOPHU;

pelIaTh JIMHENHBIE, KBAAPATHBIE YPABHEHHUS U PALIMOHAIIBHBIE YPABHEHHUS, CBOALLMECS K HUM,
CUCTEMBI JIBYX JUHEUHBIX YPAaBHECHUN U HECIIOKHBIE HEJIMHEHBIE YPABHEHNUS;

pelaTth JJUHEHHBIE U KBaJpaTHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHOMN U UX CUCTEMBI;

peraTh TEKCTOBBIE 33]]a4H AJIreOpandecKiUM METOJIOM, HHTEPIPETUPOBATH MTOTYICHHBIN
pe3yibTaT, MPOBOAUTE OTOOP pEIIeHUH, HCXOs U3 (POPMYIUPOBKH 3a70a4H;

M300pakaTh YMCIa TOYKAMH Ha KOOPJIUHATHON TPSIMON;

ONPEAEIISITE KOOPAUHATHI TOUKHU INIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOPAUHATAMMU;
M300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPABEHCTBA,

pacrno3HaBaTh apUPMETHIECKHE U TEOMETPUUECKUE MPOTPECCUH; PEIIaTh 3aa4H C
pUMeHEeHHeM (HOPMYIIBI OOIIETO YIeHa U CYMMbI HECKOJIBKUX TEPBHIX YICHOB;

HaXOJUTh 3HAUYCHUS (DYHKIIMH, 3aJaHHON HopMyIoii, Tabnuiel, rpag koM 1o e€ apryMeHTy;
HaxOJIUTh 3HAYCHUS apTyMEHTA 10 3HAYCHUIO (DYHKITNH, 3aJaHHON TpadUKOM W TaOJIHIICH;



e OIpeneNTh CBOWCTBA (PYHKLUU 11O €€ rpaduKy; IPUMEHATh rpaduyeckre NpeacTaBIeHus Ipu
peLICHUU YPaBHEHUM, CUCTEM, HEPABEHCTB;

® OINUCHIBATH CBOWCTBA U3YYEHHBIX (YHKLUH, CTPOUTH UX IpaduKy;

e u3BJEKaTh HH(OPMALMIO, IPEACTABICHHYIO B Ta0JIUIaX, Ha AUarpaMmax, rpadukax; coCTaBisATh
TaOJIULBI, CTPOUTH JUArpaMMbl U rpadukuy;

e pemiatb KOMOWHATOPHBIE 334l MMYTEM CUCTEMAaTHYECKOTO repedopa BO3MOKHBIX BAPUAHTOB U
C UCIOJIb30BAHUEM IIpaBUJIa YMHOKEHUS;

® BBIYNCIATH CPEJHUE 3HAYCHHUS PE3YJIbTaTOB U3MEPEHNUN;

® HAaXOJAUTh YAaCTOTY COOBITHS, UCIIOJb3Yysl COOCTBEHHbIE HAOIIOEHNS U TOTOBBIE CTATUCTUYECKHE
JaHHbIE;

® HaxOJUTh BEPOSATHOCTHU CIIYYalHBIX COOBITHI B MPOCTEHIINX CIydasiX;

gnademsv KomMnemeHyusAMU: TO3HaBaTEIbHOW, KOMMYHUKATUBHOW, MHPOPMALIMOHHON U
pedIeKCUBHOI;

Cnocobmbl peuiams CIACIYIOIIIE )KU3HCHHO-TPAKTHYESCKUE 3a/1a4U: CAMOCTOSTEIBHO
npuoOpeTaTh M MPUMEHSITh 3HAHUS B PA3JIMUHBIX CUTYaIUsIX, padOTaTh B IpyIax,
APTYMCHTHUPOBATH U OTCTANUBATh CBOIO TOUKY 3pCHHA, YMCTh CIYyHIATh APYIrUX, U3BJICKATH
y4eOHyr0 HH()OPMAIHIO Ha OCHOBE COIMIOCTABUTEIBHOIO aHAITN3a 00BEKTOB, MOJIb30BATHCS
MNpCAMETHBIM YKa3aTCJICM 3HHI/IKHOH€I[I/H>'I " CIIPABOYHHUKOB JJIS1 HAXOXKIACHU A I/IH(l)OpMaHI/II/I,
CaMOCTOSITENILHO JICUCTBOBATh B CUTYALUH HEONPEICIEHHOCTH [IPU PELICHHH aKTyalbHbIX JUIS
HUX TIPOOIIEM.

®opMbl, METOIbI H TEXHOJIOTHH, IPUMEHsIEMbIe IIPH U3yYeHHH Kypca.
B 7-9-x kiaccax mpu u3ydeHur AreOpbl BEAYIIUMHA METOIaMHU O0YUIEHUS IPEMETY SBIISIOTCSL:
OOBSICHUTENIbHO-UILTIOCTPATHBHBIN U PETIPOAYKTUBHBIN, XOTS UCTIONB3YETCS U YaCTHYHO-TIOUCKOBBIH.
Ha ypokax ncrnosb3yroTcsi ppOHTaIbHbIC, TTAPHbIE, TPYIIOBBIC (HOPMBI 3aHATHIA.
[Tpeamonaraercst KCIOJIL30BAHKE YIIEMEHTOB CIICAYIOIINX TEXHOJIOTHI: 00yUYEeHHUE C
IPUMEHCHHEM KOMIIETEHTHOCTHO-OPUEHTHPOBAaHHBIX 3aaanuii, TKT.
KomumuectBo yacos: 3 yaca B Henelnro. Beero 3a rox; 7 xitace - 102 4, 8 xirace -102 4, 9 xiace -102 4.



