AHHOTAUUA
K padodeii nporpamme no aiaredpe B 7-9 kaacce (Mopakosnu A.I)

Pabouas nporpamma mno anredpe s 7- 9 kiaccoB pazpaboTaHa Ha OCHOBE aBTOPCKOHM IpOrpamMmbl
Anrebpa mma 7 - 9 kmaccoB, MockBa, «IIpocemenue», 2011 1., aBrop-cocraButens: T.A.
Bypmuctposa.. PabGouass mporpamMMa OCHOBaHa Ha MpPHUMEPHOM NporpaMMe ydeOHOTo mpenMmeTa
«Maremarukay.

Pabouas nporpamma pazpaborana coriacHO mMcbMy «O pabounx mporpaMMax yueOHbIX
npeaMeToB» JlemapraMeHTa rocynapcTBEHHON NOJUTHKYU B cdepe odiero oopazoanuss MuHoOpHayKH
Poccun Ne 08-1786 ot 28.10.2015 rona

Yuednuku: Anredpa-7 Anrebpa-8, Anredpa-9
1 yactsb (yue6HuK) ABTOphI: A.I'Mopakosuy, JI.B. CemeHos,
2 yacTh (3amaunuk) ABTopsl: A.I'Mopakosuy, JI.A. Anekcanaposa, T.H.Mumryctuna u ap, .,

IIpeamer «Anredpa» HaleJIeH Ha CO3HATEIbHOE OBJIAJCHUE YUAIllUMUCS CUCTEMON
anreOpanyecKux 3HaHUHM U yMEHHI HEOOXOIMMBIX B TOBCETHEBHOM JKU3HU, [T U3yUEHHS CMEXHBIX
JUCIIUIUIMH ¥ IPOJOJDKEHUS 00pa30BaHMsL.

IInanupyemblie pe3yJbTaThl H3YyYeHHs Kypca ajaredpbl 7 Kiace
B pesynbrare u3ydeHust y4eHUK JOIKEH
3HATH/TIOHUMATH:
®  CyIIECTBO MOHITUS MaTEMaTHYECKOTo JOKa3aTesIbCTBA; PUBOIUTH IPUMEPHI J0KA3aTebCTB;
®  CyIIECTBO MOHSATHS aJITOPUTMA; IPUBOAUTH TIPHMEPHI AJITOPUTMOB,
®  KaK MCHOJB3YIOTCS MareMaThdeckue (OpMysbl, ypaBHEHHs, MPUMEPbl UX IMPUMEHEHHs JUIs
pELIEeHUs] MaTeMAaTUYECKHUX U MPAKTUYECKHX 3a/1a4;
® KaK MareMaTHYeCKW OIpeAeieHHbIe (YHKIUH MOTYT ONKCHIBaTh pEalbHbIE 3aBUCHMOCTH;
HPUBOIUTH PUMEPHI TAKOTO OMUCAHHUS;
yMeThb:
L COCTaBIIAITh OyKBEHHbIE BBbIpaXEHHS M (OPMYNIBI 1O YCIOBMSM 3afady; OCYIIECTBIATH B
BBIDOKEHUAX W (OPMYJIax 4YHCIOBBIE TOACTAHOBKM M BBIOJHATH COOTBETCTBYIOLIME BBIYMCIICHMS,
OCYIIECTBIISATH MOACTAHOBKY OJHOTO BBIPAXKEHMS B JIPYroe; BbIpa)kaTh U3 (OpMyIT OHY MEPEMEHHYIO Yepes3
OCTAaJIbHBIE;
J BBIIIOJIHATH OCHOBHBIE JIMCTBUS CO CTENEHSIMHU C HaTypaJlbHBIMU [TOKA3aTeIIsIMU, C MHOTOWIEHAMU;
BBITIOJTHATH PA3JI0KEHHE MHOTOYWICHOB HAa MHOKUTENH; BBINOJHATH TOKICCTBEHHBIE MPEOOPa30BAHUS
BBIPAKEHU;
. pelaTh TMHEHHBIE YPaBHEHUSI M CBOISIIMECS K HUM, CUCTEMBI JIByX JIMHEWHBIX YPAaBHEHUIA;
J pelaTh TEKCTOBBIE 3a/1a4i aJlreOpandecKUM METO/IOM, MHTEPIPETUPOBATH MOMTYUYEHHBIN Pe3ysbTaT,
MPOBOANUTH OTOOP PELIEHHH, UCX0As 13 (POPMYIUPOBKY 3a1a4H;
® 30o0pakaTb 4YMCla TOYKAMHU Ha KOOPAMHATHOM NPSMOI; ONpenensiTh KOOPAWHATHI TOUKU
IUIOCKOCTH, CTPOUTB TOUYKH C 3aJaHHBIMU KOOPAWHATaAMH;
o CTPOUTD TparKU U3YUEHHBIX (DYyHKIIHIA;
® HaxOQWUTh 3HaueHUs (QYHKUMHM, 337aHHON (OpMYNOH, Tabnuuel, rpagukoM HO €e apryMeHTy;
HaXO/UTh 3HAYEHHE apTyMEHTa 10 3HAYCHUIO (DYHKIIMH, 331aHHOH TpadrkoM mim TabIuIei;
® onpenensaTh IpocTeiive cBoWCTBA (YHKIMU MO ee rpaduky; NpUMEHATh TrpaduyecKue
NPEJICTABICHNS TIPU PEIICHUH YPaBHEHWH, CHCTEM, OIMCHIBATh CBOMCTBA M3yYCHHBIX (DYHKIHH,
CTPOUTH UX TPAUKH;
HCTO0JIL30BATh MPHOOPeTeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOM /1esITeJIbHOCTH
Y TIOBCEIHEBHOM KM3HM 1JI51:
®  BBINOJHEHHS PacyeToB MO (GopMysaM, IJIsl COCTABICHHUS (OPMYJ, BBIPAKAIOIINX 3aBHCHUMOCTH
MEXIY pealbHbIMU BEJIMYMHAMM; Uil HAXOXKICHUS HYKHOM (OpMyasl B CIIPaBOYHBIX
Marepuaax;
® MOJCIMPOBaHMSA TNPAKTHUECKUX CHUTYallMi M HCCIIENOBAHUS IOCTPOCHHBIX MoJeneil ¢
WCTIONIb30BAHMEM armapara aireOpbl, HHTEPIPETAlud TpaQHUKOB 3aBHCHMOCTEH MEXITy
BEJTMYMHAMH.



IInanupyemblie pe3yabTaThbl H3y4eHHs Kypca ajaredpsl 8 kiaacc

B pesynbrare nzydenuns Kkypca anreOpsl B 8 Kilacce yJarmecs J0DKHBI:
3HATL/IOHUMATD:

MOHSTHE alreOpandecKor TpoOr, OCHOBHOE CBOMCTBO aireOpandeckoil Apoou, mpaBuia
neicTBUi ¢ anreOpanyecKuMu Ipoosmu;
palMoHalIbHOE BBIpaKEHHUE, PALIMOHAIIBHOE YPABHEHHUE;
CBOMCTBO CTENEHHU C OTPULATEIbHBIM IIOKA3aTEINEM;
MOHATUE KOPHS U3 HEOTPHUIIATEIILHOTO YNCIIA, IOHATHE AEHCTBUTEILHOIO YUCIIA;
CBOMCTBa QyHKIIUU y:\/x, CBOMCTBA KBa/IPaTHBIX KOPHEHW, ITpaBUiIa U3BICUECHUS
KBaJJpaTHOTO KOPH:I, aJITOPUTM OCBOOOKICHHSI OT UPPALlMOHAILHOCTH B 3HAMEHATEINe
npodu; cBoMcTBa PyHKUNU y=|X|

BUJI KBaJJpaTUUHON GYHKIUHN U QYHKLIUU 0OpaTHOM PONOPLHUOHATIBHOCTH,
npaBuia nocTpoenus rpadukoB GyHKuun y=f(x-1), I=f(x)-m, y=f(x-1)-m, y=-f(x)no
n3BecTHOMY rpaduky GyHKIuuy=f(x).

QITOPHUTM PEIICHHUS KBAIPATHOTO YPAaBHEHUS;
QJIITOPUTM pEIIEHUS pallMOHAIILHOTO YPaBHEHUS, OMKBAAPATHOTO ypaBHEHHUs, POPMYJIbI
KOpHEW KBaJpaTHOTO ypaBHEHMSI;
CBOMCTBA YHMCJIOBBIX HEPABEHCTB, AJITOPUTM PEILIECHUS KBAaIPAaTHOTO HEPABEHCTBA.
Ymern:

3aMyCchIBaTh OOJIBIINE U MAJIbIE YUCIIA C UCTIOIb30BAHUEM LIEJIBIX CTEIEHEHN IECATKHY;

HaXO[UTh B HECIOXHBIX CIy4yasX 3HAYeHUs CTENEeHeW ¢ LEeJIbIMH IOKa3aTeslsiMU U
KOpHE; HaXOAWUTh 3HAYCHHS YHCIOBBIX BBIPAKCHHIA;
COCTaBJIATh OYKBEHHBIE BBIpAKEHHS M (POPMYIIBI IO YCIOBHUSAM 3a]ay; OCYIIECTBIATH B
BBIpOKEHUSIX W (POpMynax 4YHCIOBBIC IOJCTAHOBKHA W BBHITIOJNHATH COOTBETCTBYIOIIHE
BBIYUCIICHUS, OCYIIECTBIISATh MOJCTAHOBKY OJHOTO BBIPAXXEHHUS B JPYToe€; BhIpAXaTh U3
bopMyn OIHY IEpEMEHHYIO YePe3 OCTAIBHBIE;
BBINOJIHATH OCHOBHBIE JIEHCTBHS C MHOTOWIEHAMH M ajredpanyeckuMu JApOOsIMHU;
BBINOJIHATh PA3JI0KEHUE MHOTOWIEHOB HAa MHOXHTEJIM; BBIIOIHATH TOXJIECTBECHHbIE
BBIP)KEHUS PAIllHOHAIBHBIX BBIPAXKCHUN;
IIPUMEHSATh CBOWCTBA apU(PMETHUECKUX KBAJPAaTHBIX KOPHEH Ul BBIYMCICHHS 3HAUCHH
U IpeoOpa3oBaHU YHUCIIOBBIX BBIPAKECHUH, COEPKAIIUX KBaJpaTHbIE KOPHH;

pelarh JMHEeHHbIe, KBaJIpaTHbIE YPABHEHUS U pallMOHAJIbHbIE YPaBHEHHUS, CBOASALINECS K
HUM CHUCTEMBI JIBYX JJMHEWHBIX YPAaBHEHUH U HECIIOKHBIC HETMHEWHBIE YPaBHEHHUS;
pelarh JIMHEeHHbIE U KBaJpaTHbIE HEPABEHCTBA C OAHOI NepeMEHHOMH;
pemarh TEKCTOBBIE 33/1a4d ajireOpandeckuM METOIOM, MHTEPIIPETUPOBATH MOTyYCHHBIE
pe3yJIbTart, MPOBOIUTH OTOOP peIIeHuH, UCXoAs U3 (GOPMYIMPOBKU 3aJa4H;
n300paxarh 4uciia TOYKaMHu Ha KOOPJAUHATHOM MPSMOii;
n300pakaTb MHOKECTBO PELLICHH JTMHEHHOTO HEPaBEHCTBRA,
HaxoJWTh 3Ha4eHUS (YHKIUM, 3adaHHOW Qopmysaoi, Tabmuiel, rpaduxkoM 1o ee
apryMeHTY; HaXOJUTh 3HAYCHHUS apTyMEHTa 10 3HAYCHUIO (PyHKIMH, 3aJJaHHOH rpadukom
WM TaOJIHUIIEH;

ONpENeNIATh CBOWCTBA (YHKIMH 1O ee rpaduKy; NPUMEHATh TIpaduuecKue

NPEACTaBICHUS IPU PELIEHNN YPaBHEHUI, CUCTEM, HEPABEHCTB;

OTIMCHIBATh CBOMCTBA M3YYCHHBIX (PYHKIHH, CTPOUTH UX TpapuKH;

u3BJeKaTh MH(GOPMALMIO, MPEJCTABICHHYIO B TalluIax, Ha Auarpammax, rpapukax;
COCTAaBIIATH TAOIUIIBI, CTPOUTH JUArPaMMBbI U IpadUKH.

Hcnoab3oBarh l'lpﬂOﬁpeTeHHbIe SHAHMAA U YMCHHUA B HpaKTquCKOﬁ ACATCJIbHOCTH H
NOBCEIHEBHOM KM3HH IJIA:

pELICHUS HECIOXKHBIX IIPAKTUYECKUX PACYETHBIX 3a]a4, B TOM YUCIIE C UCIIOIb30BaHUEM
IIpU HEOOXOTMMOCTH CIIPAaBOYHBIX MATEPHUAIIOB, KAJIbKYJISATOPA, KOMIBIOTEPA;

YCTHOM NPUKUAKA U OLECHKU pe3yiabTara BBIYUCICHUN; IPOBEPKU pPE3yabTara
BBIYMCIIEHHS C UCIIOIB30BaHUEM PA3INYHBIX IIPUEMOB;
UHTEpIPETAUU PE3yJbTAaTOB PEIICHMS 3alad C YYETOM OrpPaHUYCHUH, CBI3aHHBIX C
peaNbHBIMU CBOWCTBAMU PACCMAaTPHUBAEMBIX IIPOLIECCOB U SBJICHUM;



o BBIMIOJIHEHUSI pacdyeToB 1Mo (opMylnaM, COCTaBICHHS (OPMYN, BBIPAKAIOLIUX
3aBUCUMOCTH MEXJy pCEaJbHbIMUA BEIMYMHAMH; HAXOXACHUS HYXHOW (OpMyIBl B
CIIPAaBOYHBIX MaTepHalIax;

®  MOACIMPOBAHUS NPAKTHUUYECKUX CUTYallMH U MCCIECJOBAaHUU ITOCTPOCHHBIX MOJEIEH C
HCIIOJIb30BaHUEM alrapara ajareopsl;

® OnUCaHMA 3aBHUCHUMOCTEH Mexay (U3NYECKUMH BEIUYMHAMH COOTBETCTBYIOUIMMHU
(dbopMynamu IpU UCCIIEAOBAaHUN HECIIOKHBIX IPAKTUYECKUX CUTYaLUii;

® HHTEpHpeTanuu rpa(ukoB peasbHbIX 3aBUCUMOCTEH MEKIY BEIIMYMHAMU;

o [IOJIB30BATbCSL  NIPEAMETHBIM  yKa3arelleM JHIUKIONCIUA U CIPAaBOYHUKOB UL
HaXOXKIEeHUsI UH(OpMaLUu.

ILnanupyembie pe3yabTaThbl H3y4eHHs Kypca ajaredpsl 9 kiacc

B pesynbrare usyuenus kypca anreOpsl 9-ro kiacca ydamuecs
JMOJIKHBI 3HATh:
3HAYCHHE MaTeMaTHUECKON HAyKH IS PEIICHHS 3a/1a4, BO3HUKAIONIUX B TCOPUU U MIPAKTHKE; IIHPOTY U
B TO K€ BpeMs OTPaHUYEHHOCTh MPUMEHEHUS MAaTeMaTUYECKUX METONOB K aHAIMU3Yy U HCCIEIOBAHHUIO
IIPOLIECCOB U SIBJIEHUH B PUPOAE U OOLIECTBE;
. 3HAYCHHE MPAKTUKU U BOMPOCOB, BOHHUKAIOIIMX B CaMOW MareMaTtuke JUisi (OpPMHUPOBAHHS H
pPa3BUTHS MATEMaTUYCCKOW HAYKH; MCTOPHUIO PA3BUTHS IOHATHS YHUCIA, CO3JAHUS MaTeMaTH4eCKOTO
aHaM3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPHH;
. YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTHKH MAaTEMaTHYECKUX PACCYKICHHUH, UX MPUMEHUMOCTD
BO BceX OONACTAX YeIOBEUECKOW ACSITENbHOCTH, BEPOATHOCTHBIA XapakTep Pa3iIHyYHBIX MPOIECCOB
OKPY>KaIOILEro MUpPa;
JDOJIKHBI YMeTh: BBITIOJHATE apu(MeTHYeCKrue IEHCTBUS, cOoYeTasl YCTHbIE M MUCHbMEHHBIC MPUEMBL;
HAXOJWUTh 3HAUYCHUSI KOPHS HATYPAJIbHOW CTEIMEHHU, CTENIEHU C PallMOHAIBHBIM TOKa3aTeIeM, UCTIONb3YsI
npu HEOOXOAMMOCTH BBIYHCIUTENBHBIE YCTPOMCTBA; MOJIB30BAThCS OLIGHKOM U MPHUKUAKOW MpHU
MPAKTHYECKUX pacyeTax;
. COCTaBIATH OYKBEHHBIC BBIpaXKEHHS U (OPMYyIbl IO YCIOBUSM 3a/lady; OCYIIECTBISATH B
BBIPQXKCHHUSIX W (OPMYJIaX YHUCIIOBBIC TIOACTAHOBKH W BBITIOJIHATH COOTBETCTBYIONIUE BBIYMCIICHHSI,
OCYIIECTBIISTh MOACTAHOBKY OJTHOTO BBIPAXKECHUS B JIPYroe€; BhIpaKaTh U3 (POPMYN OAHY MEPEMEHHYIO
4yepe3 OCTAJIbHBIE;
. BBITIOJTHITh OCHOBHBIE JIEUCTBUS CO CTETECHSIMH C LEIBIMH MOKA3aTeNsIMU, ¢ MHOTOWICHAMHU H
anreOpanvdecKUMu JpOOSMHU; BBITIONHATH PA3JIOKEHHE MHOTOWICHOB Ha MHOXHTEIHU; BBITIOIHSITH
TOX/IECTBEHHBIE MPe0Opa30BaHMs PAIlMOHATLHBIX BBIPAKCHUN;

. IPUMEHATh CBOMCTBAa apu(PMETHYECKUX KBaJApaToB KOPHEW /il BBIYMCIICHUS 3HAUYCHUN H
npeoOpa30BaHMI YMCIOBBIX BBIPAKECHH, COIEPIKAIINX KBAIpaTHbIE KOPHHU;

. peliarh JMHEHHbIe, KBaJpaTHbIe YPABHEHUSI U PAllMOHAJIbHBIE YPaBHEHUsI, CBOASIINUECS K HUM,
CUCTEMBI IByX JMHEMHBIX YPABHEHUN U HECJIO)KHBIE HEJIMHEIHBIC YPaBHEHUS;

. pemars JIMHEWHbIE U KBaIpaTHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM M UX CUCTEMBI;

. pelatb TEKCTOBbIE 3aJjadM aJreOpandeckKuM METOJIOM, MHTEpPIPETUPOBaTh IOJyYSHHbIH
pe3yabTart, NPOBOAUTH OTOOP pelIeHUM, HCXO0Asl U3 POPMYIIMPOBKY 3aa4H;

. n300paXkaTh YKUCJIa TOYKAMU Ha KOOPAMHATHOM MPSIMOH;

. OINpeEATh KOOPAMHATHI TOYKH IJIOCKOCTH, CTPOMTH TOYKHM C 3aJaHHBIMU KOOpJIMHATAMU;
n300paXkaTb MHOXKECTBO PELLICHU JIMHEITHOTO HEPABEHCTBRA,

. pacno3HaBaTh apu(pMETHUYECKUE M TEeOMETPUYECKHME NPOrpeccuu; pelarb 3ajadyud  C
npuMeHeHHEM (OpMYJIbl OOIIEro YWieHa U CyMMbl HECKOJIbKUX MEPBBIX UICHOB;

. HAXOJUTh 3HaueHus (YHKIUH, 3aJaHHON (QopMmynol, Tabnuuel, rpadukoM Mo €€ apryMeHTy;
HAaXO/AWUTh 3HAYCHUS apryMEHTa [0 3HaYE€HUI0 (QYHKIUH, 3aJJaHHOM rpaduKOM MIIH TaOIULIeH;

. oIpeseNsATh CBOMCTBA (PyHKIMHU N0 ee rpaduKy; IPUMEHSTh rpaduueckue npeacTaBieHus npu
pELIEHNN YpaBHEHUH, CUCTEM, HEPABEHCTB;

. OIUCHIBATh CBOMCTBA U3YUYEHHBIX (PYHKIUHN, CTPOUTH UX TPapuKu;

. U3BJIEKAaTh MHPOPMAIHIO, IPE/ICTABICHHYIO B TA0MUIIAX, HA JUarpaMMax, rpadukax; COCTaBIATh
TaOIUIBL, CTPOUTH AUArPaMMBbl U Fpa(UKy;

. peatb KOMOMHATOPHBIE 33JJa4y yTEM CUCTEMAaTHYECKOTo repedopa BOZMOXKHBIX BApPHAHTOB U C

HCITIOJIb30BAHUEM ITPpaBUJIa YMHOXCHUSA
° BBIYUCJIATE CPCAHNUC 3HAYCHUA PE3YJIILTATOB I/I3MepeHHI>’I;



. HAXOJUTh YaCTOTY COOBITHSI, UCIIOJIB3YsI COOCTBEHHbIE HAOIIONECHNS U TOTOBBIE CTaTHCTHUYECKHE
JTaHHBIE;

. HAXOJUTh BEPOSITHOCTHU CIIy4alHBIX COOBITHH B MPOCTEUIINX CIyYasix;

BJ1a/IeTh KOMIIeTEeHUMSIMU: TI03HABaTEeJIbHON, KOMMYHHUKATUBHOM, HH(OPMALIMOHHOH 1
pedekcUBHOM;

CIOCOOHBI pelIaTh cJaeIyIolue dKU3HEHHO-TIPAKTHYECKHe 321a4i: CaMOCTOSTEIbHO IPHOOpETaTh U
NPUMEHSTH 3HAHUSI B Pa3JIMUHBIX CUTYallusX, padoTaTh B IpyIIax, apryMEHTHPOBaTh U OTCTauBaTh
CBOIO TOUKY 3pEHHUSI, YMETh CIIyIIaTh APYTHX, U3BJIEKATh yUeOHYIO HH(OpMAIMIO Ha OCHOBE
COIOCTAaBUTEIHHOTO aHAJIN3a 0OBEKTOB, MOJIb30BAaThCS MPEAMETHBIM YKa3aTeJaeM SHIUKIONEAN u
CHPAaBOYHMKOB I HAXOXKIEHUS HH(OPMALIUU, CAMOCTOSTEIILHO IEHCTBOBATh B CUTyallun
HEOoTpeeNEHHOCTH IPU PEIICHUH aKTyaIbHBIX JUIsl HUX TPOOIeM.

(I)OpMI)I, METOAbLI U TEXHOJIOTUHU, IPUMEHACMBIC IIPH U3YYCHUH KypcCa

B 7-9-x knaccax npu uzydeHun AireOpbl BeAyIIUMHA MeTOAAMH O0y4YEeHHUS IPEIMETY SIBISIOTCS:
00BSACHUTENFHO-WTFOCTPATUBHBIN U PENPOYKTUBHBIH, XOTS UCIIOJIb3YyETCS U YaCTHYHO-TIOMCKOBBINA. Ha
ypoKax HCIONb3YyIOTCA (pOHTaNbHBIE, MapHble, IpynmnoBble (opmbl  3aHaTtuil. llpeamnonaraercs
UCTIOJIb30BAaHUE 271EMEHN08 CAeOYIOUUX MexXHoa02ui: o0yueHre ¢ MpUMEHEHHEM KOMIIETEHTHOCTHO-
opueHTHpOBaHHbIX 3aaanui, NKT.

KosnuecTBo yacoB: 3 yaca B HeJIEIHO.
Bcero 3a roa: 7 xmacc- 105 4, 8 ximace -1054, 9 kmace-102 4.
KonTtpoabnbix pador: 7 kinacc- 8, 8 kiacce- 9, 9 kiace- 8.
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