AHHOTANUA
K pa6oueii nporpammMe no ajaredpe B 7-9 kiaacce (Mopakosuu A.T'.)
Pabouyas mporpamma o anredpe st 7- 9 kimaccoB pazpaboTaHa Ha OCHOBE aBTOPCKOM MPOTPaMMBbI
Anrebpa mis 7 - 9 kiaccoB, Mocksa, «IIpocsemienne», 2011 r., aBTop-coctaButens: T.A. Bypmuctposga..
Pabouas mporpaMMa ocHOBaHa Ha MPUMEPHON MporpamMme yueOHoro npeamera «MaremaTukay.
Pabouas mporpamma paspaboTtana coriacHo nucbMy «O pabouux nmporpammax yueOHbIX MPEAMETOBY»
JlenaprameHTa roCcy1IapCTBEHHOM MOJIUTHKU B cpepe obmiero odOpazoBanuss MunoOpHayku Poccun Ne
08-1786 ot 28.10.2015 rona
VYyeonnku: Anrebpa-7 Anredpa-8, Anredpa-9
1 yacTb (yuebHuk) Astopsl: A.I''Mopukosuy, JI.B. Cemenos,
2 yactsb (3agauHuk) ABtopsl: A.I'.Mopakosuy, JI.A. Anekcannposa, T.H.Mumrycrtuna u ap, .,

[Ipeamet «Anrebpay» HaIEIeH Ha CO3HATEIHHOE OBJIAJACHHUE YUAIIMMUCS CUCTEMOM alnreOpanvdecKux
3HAHUH U YMEHUN HEOOXOUMBIX B IIOBCETHEBHOM KU3HHU, JI U3YUYEHUSI CMEXHBIX TUCIUIUIMH U
MIPOJIOJIKEHHS] 00pa30BaHUSL.
IlnannpyemMsblie pe3yibTaThl H3yYeHHs Kypca ajaredpbl 7 Kiace
B pe3ynpTaTte u3yueHus y4eHUK AOJKEH
3HATH/TIOHMMATh:
® CYILECTBO MOHSTHSA MAaTEMATHUECKOI0 JJOKAa3aTeJIbCTBA; IPUBOIUTH PUMEPHI JOKA3aTEIbCTB;
®  CYIIECTBO MOHATHUS AITOPUTMA; IPUBOJUTH IPUMEPHI AJITOPUTMOB;
® KakK UCHOJIb3YIOTCS MaTeMaTuyeckue (opMylibl, ypaBHEHHUsI, IPUMEPbI UX MPUMEHEHUs s
pelIeHNs] MAaTEMaTUYECKUX U MPAKTUYECKUX 3a/1a4;
® KaK MaTeMaTH4YeCKU ONpefiesieHHbIe (PYHKIUU MOTYT OIIMCHIBATh PEAIbHBIE 3aBUCUMOCTH;
MIPUBOJIUTH IPUMEPBI TAKOTO ONKCAHUS;
yMeThb:
® COCTaBJIATh OYKBEHHBIE BHIPAKEHUS U GOPMYJIbI IO YCIOBHSIM 3a/1a4; OCYLECTBISATH B
BBIPAKEHUAX U (POPMYJIaxX YHUCIOBBIE MIOJICTAHOBKH U BBIIOJHATH COOTBETCTBYIOLIUE
BBIYMCIIEHUS, OCYLIECTBIISITH NIOJACTAaHOBKY OJIHOTO BBIPAKEHHUS B PYroe; BeIpaxarb U3 popmyi
OJIHYy [IEPEMEHHYIO Yepe3 OCTAJIbHBIE;
®  BBIIOJHATH OCHOBHBIE JICHCTBUS CO CTENEHSIMH C HATYPAJbHBIMU ITOKA3aTEsIMU, C
MHOTOWJIEHAMU; BBIIOIHATH Pa3I0KEHUE MHOTOWIEHOB HAa MHOXKUTEJIH; BBHIIIOJIHSTD
TOKJIECTBEHHBIE ITPE0OPa30BaHUs BHIPAKEHUM;
® pelarh JUHEHHbIE YPABHEHUS U CBOJSIINECS K HUM, CUCTEMBI IBYX JTMHEHHBIX YPaBHEHUI;
e  pelarh TEKCTOBBIE 3aJjaul aIredpandeckuM METOJ0M, HHTEPIIPETUPOBATH MOIYYEHHBII
pe3ynbTaT, IPOBOJAUTH OTOOP PELIECHHH, NCXO0 U3 POPMYIUPOBKH 331a4U;
e 1300paXkaTh YKciIa TOYKAMU Ha KOOPIMHATHON MPSIMOM; ONPENENIATh KOOPAUHATHI TOUKU
IJIOCKOCTH, CTPOUTH TOUKHU € 3aJaHHBIMU KOOPIMHATAMU;
® CTpPOUTH I'paUKU U3YUEHHBIX (DYHKLUA;
® HaxOJUTh 3Ha4YeHMs PyHKUUU, 3aJaHHOU (HOopMYII0ii, TabnuLel, rpagKOM 10 €€ apryMeHTY;
HAXOJUTh 3HAUEHUE apTryMeHTa 10 3HaueHUI0 (PyHKIUY, 33laHHOM rpa@uKoM Uin TaOIuLeH;
® OIpeneNsITh NpocTellIne cBOMCTBA QYHKIMU 110 €€ rpaduKy; IPUMEHATh rpaduuecKue
IIpe/ICTaBJICHMS IPU PELICHUH YPaBHEHUHU, CUCTEM, ONIMCHIBATh CBOICTBA U3YyYE€HHBIX (QDYHKIUH,
CTPOUTH UX I'pauKy;
HCII0JIL30BATH NMPHOOpeTeHHbIe 3HAHUS U YMEHHS B IPAKTUYECKOH 1eTeJIbHOCTH H
NOBCeHEBHOM KU3HU AJIA:
v/ BBITIOJIHEHHS PACUETOB 10 (HOPMYJIaM, sk COCTABIECHUs (POPMYII, BHIPAXKAIOIIMX
3aBUCHUMOCTHU MEX]ly peallbHbIMU BEJIMYMHAMMU; JIJIs1 HAXOXKJCHUS HY>)KHON (hOpMYJIbI B
CIPaBOYHBIX MaTepUaIax;



4 MOJCIUPOBAHUA IIPAKTHICCKUX CI/ITyaIII/Iﬁ " UCCIICA0OBaHUA ITOCTPOCHHBIX MOI[GJ'IGﬁ C
HCI0JIb30BAHMEM afmapara ajireopsl; UHTEpIpeTaly rpaguKoB 3aBUCUMOCTEN MEXKIY
BEINMYMHaAMU.

IlnanupyeMsble pe3ybTaThl H3y4eHHs Kypca aiaredpnl 8 kiace

B pesynbTaTe nzydenus kypca anredpsl B 8 Kjacce yJammecst J0TKHbBI:
3HATH/MOHUMATD:

>

>

Y YV V

Y YV V

>
>

MOHATHE anreOpanveckoit ApoOH, OCHOBHOE CBOMCTBO ayiredpandeckoi 1podu, mpaBuia
NeUCTBUI ¢ anredpandecKuMu ApoOsIMH;

palOHaIbHOE BHIPAYKEHUE, PAllIOHAJIBLHOE ypaBHEHUE; [ | CBOMCTBO CTENEHU C OTPULIATEIbHBIM
[I0Ka3aTeleM;

MOHATHE KOPHS U3 HEOTPHUIATEILHOTO YKUCIIa, TIOHATHE IEUCTBUTEIBHOIO YHCIIA;

cBO#icTBa YHKIMK Y=VX, CBOMCTBA KBaPAaTHBIX KOPHEii, MPABHIIA N3BICUCHIS KBAAPATHOTO
KOPHSI, aJITOPUTM OCBOOOKICHUS OT UPPALIMOHATIBLHOCTH B 3HaMeHaTese ApoOu; CBOICTBa
by y=[x|

BU/JI KBaJIpaTUYHOU PyHKIMU U QYHKIMH 0OpaTHOM NMPONOPLHUOHAIBHOCTH, ITpaBuiIa
noctpoeHust rpadguxoB pyHkuuit y=f(x-1), I=f(x)-m, y=f(x-1)-m, y=-f(x)no uzBectHomy rpapuxy
¢byHxny=f(x).

QJITOPUTM PELICHUS KBAJPaTHOTO YpaBHEHHUS;

QJITOPUTM PELIECHUS PallMOHAILHOTO YpaBHEHUsI, OMKBAPATHOTO YpaBHEHUs, (OpMYiIbl KOpHEH
KBa/IpaTHOTO YPaBHEHUS;

CBOICTBA YUCIIOBBIX HEPABEHCTB, AJITOPUTM PELICHUS KBaPATHOTO HEPABEHCTBA. Y MeTh:

3anMchIBaTh OOJBIINE U MaJlble YKCIIa C UCIIOIb30BAHUEM LIEJIBIX CTEIIEHEHN JAECATKH;

HAXOJUTh B HECJIOKHBIX CIIyyasiX 3HAUECHUsI CTENIEHEH C LeJIbIMU NOKA3aTeNIsIMU U KOPHEH;
HAXOJUTh 3HAUECHUSI YMCIIOBBIX BBIPAXKECHUI;

COCTaBJISATh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIBI 110 YCIOBUSM 3aJay; OCYILIECTBISATh B
BBIPAKEHUAX U (HOPMYJIaxX YUCIOBBIE MOJICTAHOBKH U BBIIOJHATH COOTBETCTBYIOLIME
BBIYMCIIEHUS, OCYLIECTBIISITH NIOJACTAaHOBKY OJIHOTO BBIPAKEHHUS B PYroe; BeIpaxarb U3 popmyi
OJIHYy [IEPEMEHHYIO Yepe3 OCTAJIbHBIE;

BBITIOJIHATH OCHOBHBIE JICHCTBHUS C MHOTOWIEHAMU U alNreOpanyecKuMu JpoOsiIMH; BBIIOJIHATD
pa3ioKeHue MHOTOWICHOB HAa MHOXKHUTEIH; BBIIOIHSTH TOK/IECTBEHHBIE BHIPAKECHUS
palMOHAJIbHBIX BhIPAXKECHHUI;

MIPUMEHSTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEHN Ui BBIYUCICHHS 3HAUEHUN U
peoOpa30BaHUi YUCIOBBIX BBIPKEHUM, COIEpKaINX KBaIpaTHbIE KOPHU;
pelaTh JMHEHHbIe, KBaJApaTHbIE YPaBHEHUS U palliOHAJIbHBIE YPABHEHUS, CBOIALIMECS K HUM
CUCTEMBI JBYX JIMHEHHBIX YpaBHEHUI U HECIOKHbIE HEJIMHEWHbIE YPaBHEHUS;
pelaTh JMHEHHbIE U KBaJApaTHbIE HEPABEHCTBA C OJITHOM MepeMEHHOM;
pelaTh TEKCTOBBIE 3a/1a4M ajNreOpanuyeckKuM METOJI0M, MHTEPIPETUPOBAThH MOJTyYEHHbIE
pe3ysbTaT, NPOBOAUTH OTOOP pELIeHHH, UCX0 U3 POPMYIUPOBKH 331a4U;
n300paxxaTh Yynciaa TOUKaMU Ha KOOPIUHATHOM NpsSMOii;

1300paxaTh MHOKECTBO PELICHUI JIMHEHHOTO HEPABEHCTBA,

HAXOJUTh 3HauUeHUs (QyHKIMH, 33JaHHON popMys0ii, Tabnuuel, rpag KoM 10 ee apryMeHTy;
HAXOJUTh 3HAYEHUs apryMEHTa [0 3HAaYeHUI0 PYHKLUH, 3aJaHHON TpaduKOM WK TabIuuei;

ONPEJENATh CBOMCTBA (PYHKLHUU IO €€ rpaduKy; IPUMEHATh rpaduuecKue MpeacTaBIeHus Ipu
pElIeHUH ypaBHEHUM, CUCTEM, HEPABEHCTB;

ONMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUH, CTPOUTH UX IpapuKu;
U3BJIeKaTh UH(OpPMaIMIO, IPEICTABICHHYIO B Ta0JIMIIax, Ha JUarpammax, rpadukax; COCTaBiIsATh
Ta0JINLbI, CTPOUTH AMATPAMMBI U TpapUKU.

Hcnoas3oBath npuoﬁpeTeHHue 3HAHUA U YMCHUSA B l'lpaKTl/l‘-leCKOﬁ ACATECJIbHOCTH U
NMOBCETHEBHOM KM3HU JJI5:



® PpEILICHHUs HECIIOKHBIX IPAKTUYECKNX PACYETHBIX 3a/1a4, B TOM YHCIIE C UCIIOJIB30BAHUEM IIPU
HE0OXO0IMMOCTH CIIPABOYHBIX MaTepUaoB, KaJbKyJIATOPa, KOMIIOTEPA;

® YCTHOI\/’I IIPUKUIKH U OLICHKHU pE3yJibTaTa BI)ILII/ICJ'IeHI/II\/'I; IMPOBCPKHU PE3yJIbTaTa BBIYUCIICHUS C
HCIIOJIb30BAHHUEM PA3JIMYHBIX ITPUEMOB;

®  HHTEPNPETALUU PE3YJIbTATOB PEUICHUS 3a/1a4 C yIETOM OTPAaHUYCHHH, CBA3aHHBIX C PeaTbHBIMU
CBOMCTBAMH PacCMaTPHUBAEMBIX IIPOLIECCOB U SIBJICHUI;

e  BBLIIOJHEHHUS PacyeToB 10 (popMyramM, cOCTaBIeHUs (HOPMYJI, BEIPAKAIOLINX 3aBUCUMOCTH
MEXAY pealbHbIMU BETUUMHAMU; HAX0XKACHUS HY>)KHON (OpMYJIbl B CIIPABOYHBIX MaTepuaiax;

¢ MOJACIHNPOBAHUSA NPAKTHICCKHUX CI/ITyaIII/Iﬁ N UCCIICAOBAHNU ITOCTPOCHHBIX MOI[GJ'IGﬁ C
UCIIOJIb30BAaHUEM allliapara anreopsl;

e  ONMCaHMS 3aBUCUMOCTEN MEXy (PU3NUECKMMU BETMYMHAMH COOTBETCTBYIOIIMMHU (POpPMYIIaMu
IIPU UCCIIETOBAHUM HECIIOKHBIX IPAKTUYECKUX CUTYALIMII;

® UHTEpHpeTanuu rpapuKoB pealbHbIX 3aBUCUMOCTEN MEX/1y BETMUMHAMY;

® [10JIb30BATHCS MPEAMETHBIM YKa3aTeJIeM SHIUKIONEAUN U CIPABOYHUKOB JJIsl HAXOKICHUS
uH(popMaLnH.
IlnannpyemMsblie pe3yjibTaThl H3yYeHHs Kypca ajaredpsl 9 Kkiace

B pe3synbrarte u3ydeHus Kypca anreopsl 9-ro kiacca ydamuecs

JAOJI’KHBI 3HATH:

3HaYEHUE MAaTEeMaTUYECKOM HayKu JJIsl pelIeHus 3a7a4, BOZHUKAIOIIUX B TEOPUU U IIPAKTHKE;
LIUPOTY U B TO K€ BPEMs OTPaHUUYEHHOCTh IPUMEHEHUSI MATEMAaTHYECKUX METOJIOB K aHAJIU3Y
1 UCCIIEJOBAHMIO MPOIIECCOB U SIBJICHUI B IPUPOIE U OOIIECTBE;

3HaY€HHUE MPAKTUKHU U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe JJisi GOPMUPOBAHUS U
pa3BUTHSI MaTEMaTUYECKON HAYKU; UCTOPUIO PA3BUTHUS MOHITHS YUCIIA, CO3AAHUS
MaTeMaTH4ECKOr0 aHaIN3a, BOSHUKHOBEHUSI U Pa3BUTHUSI T€OMETPUN;

YHHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEMaTHYECKUX PACCYKJIEHUHN, UX
MIPUMEHUMOCTH BO BCEX 00JIACTAX UEIOBEUECKOMN AEATEIbHOCTH; BEPOSITHOCTHBIN XapaKkTep
Pa3IMYHBIX [TPOLIECCOB OKPYKAIOLIETO MUPA;

A0JIKHBI YMETD:

BBIINIOJIHATH apu(pMeTHyecKue AeWCTBUS, COUeTasi yCTHbIE U MUChbMEHHbIE IPUEMBbI; HAXOIUTh
3HA4YEHMS KOPHS HaTYPaJIbHOM CTEIEHH, CTEIIEHH C PAllMOHAIBHBIM [T0KA3aTENEM, HCIIOJb3YS
IIpU HEOOXOIMMOCTH BBIYUCIIUTENbHbBIE YCTPOICTBA; MOJIb30BATHCS OLIEHKOW U MPUKHJIKON
IIpY IPAKTUYECKHUX pacyeTax;

COCTaBJIATh OYKBEHHbIE BBIPKEHUSI U (DOPMYJIBI 110 YCIOBUSAM 3aJay; OCYIIECTBISATh B
BBIPAKEHUAX U (POPMYJIaxX YUCIOBBIE MTOJICTAHOBKHU U BBIMIOJIHATH COOTBETCTBYIOIINE
BBIYMCIIEHUS, OCYILECTBIISTH IIOJICTAHOBKY OJJTHOTO BBIPAYKEHHUS B IPYrO€; BBIPAKATH U3
(bopMyI1 0/IHY IEPEMEHHYIO YePE3 OCTaIbHBIE;

BBITIOJIHATH OCHOBHBIE JEMCTBHSI CO CTENIEHSAMM C LIEJIBIMU MIOKA3aTeIMH, C MHOIOYJIEHAMU U
anredpandecKUMH IpoOsSMU; BBITIOJIHATh Pa3yio’KeHNE MHOTOUJICHOB Ha MHOKUTEIH;
BBITIOJIHATH TOXJAECTBEHHbIE MPeoOpa30BaHusl pallMOHAILHBIX BbIPAXKEHHUI;

MIPUMEHSTh CBOMCTBA apU(PMETHUECKUX KBAIPaTOB KOPHEH /JIsl BEIUMCIICHUS 3HAYEHUH U
peoOpa3oBaHUi YUCIOBBIX BBIPAKEHU, COIEpKaINX KBaIpaTHbIE KOPHU;

peuaTh JIMHENHbIE, KBaPATHBIC YPABHEHUS U PALIMOHAIbHBIE YPABHEHUS, CBOIALINECS K
HUM, CHCTEMBI JBYX JIMHEHHBIX YPAaBHEHUHN U HECJIOKHBIE HEIMHEIHBIE YPABHEHUS;

peniaTh JIMHEMHBIEC U KBAJAPAaTHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI;
pelaTh TEKCTOBBIE 3a/1a4M aareOpanyeckuM METOI0M, UHTEPIIPETUPOBATH MOTYYEHHBII
pe3ysbTaT, NPOBOAUTH OTOOP pPELIeHHH, UCX0 U3 POPMYIUPOBKH 331a4H;

n300paxaTh Yynciaa TOUKaMHu Ha KOOPJUHATHOMN NpsSMOii;

OIPENENATh KOOPAUHATHI TOUKH INIOCKOCTH, CTPOUTh TOUKH C 3aJJaHHBIMU KOOPJIMHATAMHU;
1300paxkaTh MHOXECTBO PELLICHUH JIMHEHHOTO HEPaBEHCTBA;



e pacrno3HaBaTh apu(pMETUUECKHE U TEOMETPUUECKUE IIPOTPECCUH; pelIaTh 3a/1a4H C
npuMeHeHHeM (popMyIibl OOIIEro YiIeHa U CYMMbl HECKOJIBKHUX MEPBbIX YWICHOB;

®  HaxoJUTh 3HAUYCHHUS PYyHKIUH, 3a7aHHON GOopMyIIOH, TabnuLel, rpaduKoM 1o e€ apryMeHTy;
HAXOJUTh 3HAYEHUS apr'yMEHTa [0 3HAYE€HUI0 (PYHKUUH, 3aJJaHHON TpaduKoM WM TabIueil;

® OmpenensaTh CBOMCTBA (DYHKIIMH 10 €€ rpaduKy; NPUMEHATh TpadudecKue MnpeacTaBiIeHus
IIpY pEeIIeHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

®  ONKCHIBATH CBOMCTBA U3YYEHHBIX (PYHKIUMN, CTPOUTH UX I'paduKy;

e U3BJIEKaTh MHPOPMAIIHIO, IPEACTABIEHHYIO B Ta0IMIIaX, HA JUarpammax, rpadukax;
COCTaBJIATh TaOJIUIIbI, CTPOUTH TUArpaMMbl U IrpaduKu;

e  pemiath KOMOMHATOPHBIE 331a4U YTEM CUCTEMATUYECKOTO epedopa BO3MOKHBIX
BAPUAHTOB U C MCIOJIb30BAaHUEM NIPABUIIA YMHOXKEHUS;

®  BBIYHUCIIATH CPEIHUE 3HAUECHUSI PE3YIbTATOB U3MEPEHUI;

®  HaxoJUTh YAaCTOTY COOBITHUS, UCIOJIb3Ys COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE
CTaTUCTUYECKHUE JIaHHBIE;

® HaxOJUTh BEPOATHOCTU CIy4allHbIX COOBITHI B MPOCTEUIINX CIIydasixX;

BJIaJleTh KOMIIETEeHUMAMM: [I03HABATEIbHON, KOMMYHUKAaTUBHOM, HH()OPMALIMOHHON U
pedIeKCUBHOI;

CIOCOOHBI peliaTh cJIeAyIole JKU3HEHHO-TIPAKTHYeCcKHe 3aJa4i: CAaMOCTOSITENIbHO IPUOOPETaTh U
MPUMEHSTH 3HAHUS B Pa3JIMYHBIX CUTYalUsAX, padOTaTh B IPyIax, apryMEHTUPOBATh U OTCTAaUBATh
CBOIO TOUKY 3PEHHUS, YMETh CIAYyIIaTh IPYrUX, U3BJIEKaTh y4eOHYI0 HH(OPMALIHIO HA OCHOBE
COIOCTaBUTEJILHOTO aHalln3a 00BEKTOB, MOJIb30BATHCS IPEIMETHBIM yKa3aTeJIeM SHIUKIONEIUN 1
CIPaBOYHHUKOB JJIsl HAX0K/IeHUsI THPOPMaIUU, CAMOCTOSITENILHO JEHCTBOBATH B CUTYyallun
HEONPEECIEHHOCTH TP PELICHUH aKTyaJIbHBIX JJI HUX MPOOJIeM.

®opmbl, METOIbI M TEXHOJIOTHH, IPUMeHsieMble NPH U3YyYeHUH Kypca

B 7-9-x knaccax npu usydeHuu Aireopbl BEAYIIMMHU METOJaMH 00Y4YEeHHUS IPEAMETY SIBIISIFOTCSL:
00BSACHUTEIBHO-WUTIOCTPATUBHBIN U PETIPOTYKTUBHBIN, XOTS UCHOJIB3YETCS U YaCTUYHO-ITOMCKOBBIN. Ha
YpOKax HCIOJIb3YIOTCsl PpOHTANIbHbIE, TapHbIe, TpyNoBbie (hopmbl 3ausATul. [Ipeanonaraercs
HCII0JIb30BAHKE AJIEMEHTOB CIEAYIOUINX TEXHOJIOTHil: 00yUeHHe ¢ MPUMEHEHUEM
KOMIIETEHTHOCTHOOPUEHTUPOBAHHBIX 3ananui, UKT.

KonunuaecTBo 4acoB: 3 yaca B HEJEIIO.

Bcero 3a rom: 7 xkmace- 105 9, 8 xirace -1054, 9 xmacc-102 4.

KonTponbubix paboT: 7 kiacc -8, 8 kiace- 9, 9 kiacce- 8.

Moanucano: Aprioxosa Axka MaarosHa
DN: cn=Aprioxosa AvHa Msarosra, c=RU,
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