AHHOTAIIUA
K padoyeii nporpamme no ajaredpe B 7-9 kaacce (Mopakosuu A.I)

Pabouast mporpamma mo anrebpe mns 7- 9 kimaccoB pa3paboTaHa Ha OCHOBE aBTOPCKOW IMPOTpaMMBbI
Anrebpa mns 7 - 9 «kmaccoB, Mocksa, «llpocBemenue», 2011 r, aBrop-coctaButenb: T.A.
bypmuctpoBa.. Pabouass mporpamMma OCHOBaHa Ha MPUMEPHOH MporpaMMe Y4eOHOTO TIpeaMeTa
«MareMaTuKay.

Pabouas mporpamma pa3paborana cortacHO MHCbMyY «O pabounx mporpaMMax ydeOHbIX
npeaMeToB» JlemapraMeHnTa rocyaapcTBEHHOM MOTUTHKH B cdepe ob1iero oopasosanus MUHOOpHAYKH
Poccuu Ne 08-1786 ot 28.10.2015 roma

Yueonuku: Anrebpa-7 Anredpa-8, Anredpa-9
1 gactb (yue6Huk) ABropsl: A.I'Mopnkosuy, JI.B. CemeHos,
2 yacTthb (3anaunuk) ABTopsl: A.I'Mopakosuy, JI.A. Anekcanaposa, T.H.Mumrycruna u ap, .,

HpCI[MeT «Aﬂre6pa» HaICJICH Ha CO3HATCJIIbHOC OBJIAICHUC YUAIIUMHUCA CHCTEMOM
aJIF€6paI/I'-ICCKI/IX 3HAHUH U YMGHI/If/'I HGO6XOI[I/IMBIX B HOBCCHHCBHOﬁ JKU3HU, I U3YUCHUSA CMCIKHBIX
JUCHUILIMH U NPOAOJIKCHU A 06pa3OBaHI/I5{.

Iliianupyembie pe3yabTaThl H3yYeHUS Kypca ajaredopnbl 7 Kiace
B pesynbrare u3y4eHus: y4eHUK JOIDKEH
3HATH/IIOHUMATD:
®  CyIIECTBO MOHATHUS MATEMaTHYECKOTO JOKA3aTeIbCTBA; IPHUBOIUTH IPHUMEPHI JOKA3aTeIbCTB;
®  CyHIECTBO MOHATHS aJITOPUTMA; IPUBOIAUTH IPUMEPHI ATTOPUTMOB;
®  KaK WCHOJIB3YIOTCS MareMaTHdecKue (OpMyJbl, ypaBHEHHs, NMPUMEPHl UX MPUMEHEHHS JUIs
pELIeHUs] MaTeMaTUYEeCKUX U MPAKTUYECKHX 3a/1a4;
® KaKk MareMaTHYeCKH OIpeAeieHHbIe (YHKIMH MOTYT ONKCHIBaTh pEalbHBIC 3aBUCHMOCTH;
MPUBOIUTH MPUMEPHI TAKOTO OMHUCAHNS;
yMeThb:
J COCTaBIIAITh OyKBEHHbIE BBbIpaXEHHs H (OPMYNIBI IO YCIOBMSM 3ajady; OCYIIECTBIATH B
BBIpQXKEHUAX M (OpMylax YHCIOBbIE MOJCTAHOBKM M BBIMOMHATh COOTBETCTBYIOLIME BBIYHMCIICHUS,
OCYIIECTBIISITh TOACTAHOBKY OHOTO BBIPAXKEHHUS B JIPYTO€; BhIpaXKaTh M3 (POPMYIT OHY MEPEMEHHYIO Yepes
OCTaJIbHBIE;
J BBINIOJIHATH OCHOBHBIE JICHCTBHUS CO CTENEHSIMHU C HaTypaJIbHBIMU [TOKA3aTeIsIMU, C MHOTOYICHAMU;
BBIMIOJIHATD PA3JIOKEHHE MHOTOWJICHOB HAa MHOXKUTENH; BBIMOJIHATH TOXKIECTBEHHbIE MPEeoOpa3oBaHuUs
BBIPA)KCHU;
o pelarh JMHEHHbIe YpaBHEHUS U CBOJSILMECS K HUM, CUCTEMbI JABYX JIMHEHHBIX YPaBHEHHUIA;
J peliarh TEKCTOBBIE 3191 JIreOpandecKIM METOIOM, MHTEPIPETHPOBATH TOTYYEHHBIN Pe3yJbTaT,
MPOBOAUTH OTOOP PEIIeHHIA, UCXOAS 13 (POPMYIUPOBKH 331a4H;
* p30o0pakaTh dYMCIIa TOYKAMHA Ha KOOPAWHATHOM NPSMOI; ONpenensiTh KOOPAWHATHI TOUKH
IUIOCKOCTH, CTPOUTH TOUKH C 3aJJaHHBIMU KOOPAWHATAMU;
o CTPOUTH TpauKU N3yUEHHBIX (QYHKIIHIA;
® HaxOJWTh 3HAYeHUs (QYHKIMH, 337aHHON (OpMyNoH, Tabnuuel, rpa¢ukoM MO ee apryMeHTy;
HAXOIWTh 3HAYCHHUE apTyMEHTA 10 3HAUCHHIO (DYHKITHH, 3aJaHHOW TparKOM WITH TaOIUIIeH;
® omnpenensATh IMpocTeiine cBoWCTBA (YHKIMU MO ee rpaduky; NpUMEHATh TIpaduyecKue
MIPE/ICTaBICHNS MIPU PEIICHUH YPAaBHEHUH, CUCTEM, ONMCHIBATH CBOMCTBA M3yUEHHBIX (DYHKIIMI,
CTPOUTH UX TPADUKH;
KCNOJIb30BATH NPUOOPEeTEeHHbIE 3HAHUS U YMEHUSI B IPAKTHYECKOii 1esiTe IbHOCTH
U TIOBCEHEBHOM KM3HM 1JIs1:
®  BBINOJHEHUS PAacyeToB Mo (opmyaam, JUIS COCTaBICHUS (OPMYII, BBIPAXKAIOMIMX 3aBUCUMOCTHU
MEXIY peaJlbHbIMHA BEIMYMHAMM; [JIi HAXOXKICHUS HYKHOH (OpPMyJIBl B CIIPaBOYHBIX
Marepuanax;
® MONCIUPOBAHMUSA TPAKTHUECKUX CHUTYallMii W WCCIICNOBAHUS IOCTPOCHHBIX MOJENeH ¢
WCIIOJIB30BAHMEM allllapara anreOpbl; WHTEpIpeTalud TpadHuKoB 3aBUCUMOCTEH MEXIY
BEJTMYMHAMH.



IInanupyemblie pe3ybTaThbl H3y4eHHs Kypca aaredpsl 8 kiacc

B pesynbrare n3yueHus Kypca anreOpsl B 8 Kjlacce ydaruecs JT0JKHBI:
3HATL/MIOHUMATD:

NOHATHE anreOpandeckoi ApoOH, OCHOBHOE CBOMCTBO anreOpanyeckoit ApoOu, mpaBuia
NecTBUi ¢ anredpandeckuMu ApooOsMu;

paLMOHATILHOE BBIPAYKEHHE, PAllMOHAIBHOE YPaBHEHHE;
CBOMCTBO CTEIIEHU C OTPHIIATEIILHBIM TIOKa3aTeleM;
MOHATUE KOPHS M3 HEOTPHUIIATEIILHOTO YNCIIA, TIOHATHE ACUCTBUTEILHOTO YUCIIA;
cBOICTBA (DyHKIIHH y=\X, CBOHCTBA KBAPATHBIX KOPHEH, IPABU/IA H3BIICUCHHS
KBaJJPaTHOTO KOPHSI, aJITOPUTM OCBOOOKICHHS OT UPPAIIMOHAIFHOCTH B 3HAMEHATEIE
Ipobu; cBoMCTBa PyHKUINHU y=|X|

BUJI KBaJpaTHUHOW (QYHKIIUHN U QYHKIIUU 0OpaTHOM IPOTNOPLHUOHATFHOCTH,
mpaBuiia mocTpoeHus rpadukoB GyHkuut y=f(x-1), [=f(x)-m, y=f(x-1)-m, y=-f(x)no
n3BecTHOMY rpaduky GyHKIIIy=f(x).

QJITOPUTM pEIICHUs KBaAPaTHOTO YpaBHEHHUS;
QJITOPUTM PEIICHUS PAllHOHAIILHOTO YPaBHEHUS, OMKBAAPATHOTO YPaBHEHHUS, (OPMYJIBI
KOpHEW KBaJpaTHOTO ypaBHEHMS;
CBOMCTBA YHMCIIOBBIX HEPABEHCTB, AJITOPUTM PEIICHUS KBAIPATHOTO HEPABEHCTBA.
Ymers:

3alUChIBaTh OOJIBIINE U MaJble YUCIIA C UCIIOIb30BAHUEM LIENbIX CTENIEHEH NECATKY;

HaXOAWTh B HECIOXKHBIX CIy4yasX 3HAYCHUs CTENEHEW C LEJIBIMH MOKa3aTeNsIMU U
KOpHEW; HaXOAUTh 3HAYCHUSI YUCIIOBBIX BBIPAKEHUH;
COCTaBJIATH OYKBEHHBIC BBIPOKEHHUS M (DOPMYIIBI TIO YCIOBHSAM 3aJa4; OCYIIECTBISATH B
BBIp@KEHUSAX U (PopMynax 4YHUCIOBBIE IMOJACTAHOBKU U BBIMOJIHATH COOTBETCTBYIOLIHE
BBIYUCIICHUSI, OCYIIECTBIISATh MOJACTAHOBKY OIHOTO BBIPAXCHHUS B JAPYTroe€; BHIpAXaTh U3
(bopMya OIHY IEPEMEHHYI0 Yepe3 OCTAIIbHBIE;
BBITIOJTHATh OCHOBHBIE JIEHCTBHS C MHOTOWICHAMH H aireOpandecKuMu JApOOSIMH;
BBINOJIHATh PA3JI0KEHUE MHOTOWIEHOB HAa MHOXHTEIM; BBIIOIHATH TOXJIECTBCHHbIC
BBIPA)KEHUS PAIlHOHAIBHBIX BBIPAKCHUN;
IPUMEHATH CBOWCTBA apU(PMETHUECKUX KBAaPATHBIX KOPHEH JUIs BBIYMCICHHS 3HAUCHUM
U IpeoOpa30BaHM YHUCIIOBBIX BRIPAKECHUH, CONEPKAIIUX KBaJpaTHbIE KOPHH,

pelarhb JIMHEHHbIe, KBaJIpaTHbIE YPaBHEHUS U palliOHAJIbHbIE YPaBHEHHUsI, CBOASALINECS K
HUM CHUCTEMBI JIBYX JJMHEHHBIX YPABHEHUI U HECJIOKHBIC HEJIMHEWHbIE YPaBHEHHUS;
pelars JMHEHHBIE U KBapaTHbIC HEPABEHCTBA C OJHOM IIEPEMEHHOM;
pelarbh TEKCTOBbIE 3a/1aud ajareOpanyeckuM METOI0M, MHTEPIIPETUPOBATh MOJyUYCHHbIE
pe3yIbTart, MPOBOIUTH OTOOP pelIeHUH, NCXOAs U3 (HOPMYIMPOBKH 3a1a4H;
n300pakaTh YUciIa TOYKAMU Ha KOOPJUHATHON MPSAMON;
n300pakaTb MHOKECTBO PEIICHH JTMHEHHOTO HEPABEHCTRA,
HaXOAMTh 3HaueHHWsl (YHKUMH, 3a7aHHOW ¢opmynol, Tabnuueil, rpadukom 1o ee
apryMEHTY; HaXOUTh 3HAYCHHUS apTyMEHTa 10 3HaYeHHUIO (PyHKIMH, 3aJJaHHOH rpadukoM
HJIN TaOJIHUIIEH;

ONpeseNsaTh CBOICTBa (YHKIMM 1O €€ TrpauKky; NpUMEHATh Trpaduyeckue

NPEACTaBICHUS IPU PEIICHNU YPaBHEHUI, CUCTEM, HEPABEHCTB;

OIMCBIBATh CBOMCTBA U3YUEHHBIX (PYHKIH, CTPOUTH UX I'padUKy;

U3BJeKaTh WH(POPMALIMIO, MPEJACTABICHHYIO B TaOIuIax, Ha Auarpammax, rpapukax;
COCTaBJISATh TaOIUILIBl, CTPOUTH AUArpaMMBbl U I'pauKu.

HUcnoan3oBars npuodpeTeHHble 3HAHUA W YMEHHS] B NPAKTHYECKOW IeSITeILHOCTH U
MOBCEIHEBHOM KM3HU I1JIS:

pELICHUS HECIOKHBIX IIPAKTUYECKUX PACYETHBIX 3a]a4, B TOM YHCJIE C UCIIOIb30BaHUEM
IIPU HEOOXOUMOCTH CIIPAaBOYHBIX MAaTEPUANIOB, KAJIBKYIATOpPA, KOMIIBIOTEPA;

YCTHOM NPUKUAKA W OLEHKH pe3yipTara BBIYMCICHUN; IPOBEPKU pE3yibTara
BBIYMCIICHHS C UCIIOIb30BAHUEM PA3JIMYHBIX IIPUEMOB;
MHTEpIpPETAUUN PE3YJbTAaTOB PEIICHMS 3aJad C YYETOM OlpPaHWYEHUM, CBS3aHHBIX C
peanbHBIMU CBOMCTBAMU PACCMATPUBAEMBIX IIPOLIECCOB U SBIICHU;



o BBIIIOJIHEHUSI pacyeToB 1O (opMmylaMm, cOCTaBleHUs (QOpMys, BbIPAXKAIOMIUX
3aBUCHMOCTH MEX]y peajbHbIMU BEIMYMHAMH; HAXOXKJACHUS HYKHOM (QopMmynsl B
CIIPaBOYHBIX MaTepuaax;

®  MOJEIMPOBAHUS NMPAKTUYECKUX CUTyallU U HCCIEIOBAaHUHM MOCTPOCHHBIX MOJEJeH C
MCTIOJIb30BaHUEM arrapara aareopsl;

® OmMCaHUA 3aBUCUMOCTEH Mexay (U3NUYEeCKUMU BEIMYMHAMU COOTBETCTBYIOIIMMHU
(dbopMynamu MpH UCCIICAOBAHUN HECIOXKHBIX MTPAKTUYECKUX CUTYaLUii;

® MHTEpHpeTaluu rpa(uKoB peabHbIX 3aBUCUMOCTENH MEKIY BEIIMUMHAMUY;

o II0JIb30BaThCsl  IIPEIMETHBIM yKa3aTeleM »JHUMKJIONEAUH M CIPaBOYHUKOB IS
HaXOXKJIeHHUsI HH(POPMALIUH.

Ilianupyembie pe3yabTaThbl H3yYeHUS Kypca ajaredopnl 9 kiacc

B pesynbrare nzyuenus kypca anreOpsl 9-ro kiacca yyamuecs
JAOJIKHBI 3HATh:
3HAYCHHE MATEMaTUUECKON HAyKH Ul PEUICHMs 3a7a4, BO3SHUKAIOIUX B TEOPUU U MIPAKTUKE; MIUPOTY U
B TO K€ BpEMs OIPaHUYEHHOCTb MPUMEHEHUS MaTeMAaTUYECKUX METO/IOB K aHAJINU3Y U HUCCIEIOBaHHUIO
IPOLIECCOB U ABJIEHUN B PUPOJIE U OOIIECTBE;
. 3HA4YE€HUE MPAKTHKH U BOIPOCOB, BO3HUKAIONIMX B CaMOM MaTeMaTHKe i (OPMHPOBAHUS U
pa3BUTUS MAaTeMaTHMYECKOM HAyKH; MCTOPHIO Pa3BUTHs NMOHATHS YHCIA, CO3JAHMS MaTeMaTU4eCKOrO
aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPUH;
. YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHUYECKUX PACCYKICHHUM, UX NPUMEHUMOCTD
BO BCEX OOJACTAX YEIOBEUECKOW AESTENbHOCTH; BEPOATHOCTHBIM XapakTep pa3iMuYHbIX IPOLECCOB
OKPY>KaOILEro MUPa;
AOJIZKHBI YMeTb: BBHITIOJHATE apu(METHUECKHUEe JCHCTBUS, COUeTash YCTHBIE W MUCHMEHHBIE NPHEMBI,
HaXOJUTh 3HAYEHUS KOPHsI HaTypaJbHOM CTENEHH, CTENEHU C PallMOHAJIbHBIM IOKA3aTeJIEM, HCIIONIb3Ys
IpU HEOOXOAMMOCTU BBIYMCIUTENBHBIE YCTPOMCTBA; IOJIb30BaThCsl OLIEHKOM W HPUKUAKONW IpHU
IIPAKTUYECKUX pacyeTax;
. COCTaBJIATh OyKBEHHBIC BBIDOKEHHS M (OPMYJIBl TIO YCIOBHAM 3allad; OCYIIECTBIATH B
BBIp@KEHUAX U (PopMynax 4YMCIOBBIE IMOJICTAHOBKM M BBINOJHATH COOTBETCTBYIOIIUE BBIYMCICHMS,
OCYIIECTBIISATH MOJICTAHOBKY OJHOTO BBIPAKEHHS B APYTO€; BBIpaXKaTh U3 (POPMYJT OAHY MEPEMEHHYIO
4epe3 OCTAIIBHBIE;
. BBINOJIHATh OCHOBHBIE JIEWCTBUS CO CTENEHSIMM C LIEJIBIMHU NOKAa3aTeNIMU, C MHOTOWIEHAMHU U
anreOpanyecKuMu JIpoOsSMU; BBIIOJIHATH pa3IOKEHHE MHOTOYJICHOB HAa MHOMKUTEIH; BBIIOIHATH
TOXJIECTBEHHBIE MTPE0OPa30BaHNUS PAIIIOHAIBHBIX BBIPAKCHUN;

. IOPUMEHATh CBOWCTBA apu(METHUECKHUX KBAJApPaTOB KOpPHEH s BBIYUCIEHUS 3HAuYE€HUN U
peoOpa30BaHUM UNCIOBBIX BBIPAKEHUH, CO/IEPIKALUX KBaIpaTHbIE KOPHU;

. pelaTh JIMHEHWHbIE, KBAJAPaTHbIE YPABHEHUS U PAallMOHAIIBHBIE YPABHEHMSI, CBOASILNECS K HUM,
CHUCTEMBI JIByX JINHEWHBIX YPAaBHEHHUI U HECIIOKHBIC HEJIMHEHHBIE YPaBHEHNS,

. pelaTh JIMHENHBIE U KBAaJPaTHBIC HEPABEHCTBA C OAHON NIEPEMEHHOMN U UX CUCTEMBI;

. pemars TEKCTOBbIE 3aJaud ajJreOpaudyecKuM METOJOM, HMHTEPIPETHPOBATh IOJTYYEHHbBIN
pe3yJIbTart, MPOBOJIUTH OTOOP pelIeHuil, ucxoas u3 GopMyIUPOBKHU 3aauH;

. n300paXkaTh YMCIa TOYKAMU Ha KOOPAMHATHOMN MPSIMOH;

. ONpPEAEIATh KOOPAUHATHI TOYKHM IIJIOCKOCTH, CTPOMTh TOYKH C 3aJaHHBIMH KOOPIMHATaMM;
n300pakaTb MHOXKECTBO PEIICHHI JIMHEITHOTO HEPABEHCTRA,

. pacro3HaBaTh apu(pMETHYECKHe M TEeOMETPHUUYECKHE NPOrpeccuu; pellath 3aJadd  C
npUMeHeHHEeM (opMyIIbl OOLIETO YWIEHA U CYMMBbl HECKOJIBKMX IIEPBBIX YJICHOB;

. HaXOAUTh 3HaueHus (QyHKIMH, 3a7aHHOM (opmynoi, Tabmuuel, rpagukoM Mo e€ aprymeHry;
HAXOAWUTh 3HAYCHHS apTyMEHTa M0 3HAYEHUIO (PYHKIUH, 3aJaHHOHN rpad)uKOM HMJTH TaOIHIIeH;

. OIpeJIeNIATh CBOMCTBA (PyHKIMM IO €€ TpauKy; IPUMEHTh IrpaduuecKue MpeacTaBIeHUus IpU
pelIeHNN YpaBHEHUH, CUCTEM, HEPABEHCTB;

. OIUCHIBATh CBOMCTBA U3YUEHHBIX (PYHKIUH, CTPOUTH UX IpadyKy;

. U3BJIEKAaTh MHPOPMAIUIO, IPEICTABICHHYIO B TAOMUIIAX, HA JUarpaMMax, rpadukax; COCTaBIsATh
TaOJIMILIbL, CTPOUTH JUArpaMMBbl U rpaduKu;

. pemarh KOMOMHATOPHBIE 3a/1a4y MyTEM CUCTEMaTHUECKOTO repedopa BOSMOKHBIX BAPHAHTOB U C

UCIIOJIb30BAHUEM IIPABUJIA YMHOKEHHS,
. BBIYMCJIATH CPEIHUE 3HAYCHUS PE3YIbTATOB U3MEPEHHU;



. HAaXO/AUTh YAaCTOTY COOBITHS, MCIIOJIb3ys COOCTBEHHBIE HAONIOAEHUS M FOTOBBIE CTATUCTHUYECKUE
JTAaHHBIE;

. HAaXO/AUTh BEPOATHOCTHU CITy4alHBIX COOBITUH B MPOCTEHINNX CIIydasix;

BJIaJleTh KOMIIETEHI[USIMU: T103HABaTEJIbHON, KOMMYHUKAaTUBHOU, TH(POPMAIIMOHHON U
pedIIeKCUBHOM;

CIOCOOHBI pemaTh cJeyolIie ;KU3HeHHO-TPAKTHYeCKHUe 3a/1a4H: CAMOCTOSTEIEHO PHOOPETaTh U
IOPUMEHSTh 3HaHUS B pa3IMYHBIX CUTyalUsIX, paboTaTh B rpyMIax, apryMEHTUPOBaTh U OTCTaUBATh
CBOIO TOYKY 3pPEHHUSI, YMETh CIIyIIaTh APYTHX, H3BIEKATh yUeOHYIO HH(OpMAIHIO Ha OCHOBE
COIIOCTABUTEIBHOTO aHAJIN3a OOBEKTOB, NOJIb30BAaThCS MPEAMETHBIM YKa3aTeseM SHIMKIONESINH U
CIIPaBOYHHMKOB JIJIs1 HAXOXKAE€HUS HH(OPMAIUH, CAaMOCTOATEIbHO AEMCTBOBATh B CUTYallUH
HEONpPeeNEHHOCTH MTPH PELLICHUH aKTyaJIbHBIX JUISI HUX MPOOJIEM.

®opmMbl, METOABI H TEXHOJIOTHH, IPUMeHsieMble NPH U3yYeHHH Kypca

B 7-9-x xnaccax npu u3ydeHuu AnreOpsl BeAyIIUMU MeTOAaMHU O0yUYeHHUs IPEAMETY SBISIOTCS:
00BSICHUTENbHO-UUTIOCTPATUBHBIN U PENIPOAYKTUBHBIHN, XOTS UCIOJIb3YETCA U YaCTUYHO-TIONCKOBBINA. Ha
ypoKax HCIOJNB3yI0TCsS (pOHTaNIbHBIE, MapHble, IpynnoBble ¢opmbl  3aHATHH. Ilpenmnonaraercs
UCIIOJIb30BaHUE 2/1EMEHNO6 CAeOYIOUUX MexXHo102uil: 00yueHre ¢ NPUMEHEHHEM KOMIIETEHTHOCTHO-
OpUEHTHPOBaHHbIX 3aaanuii, UKT.

KosinuecTBo yacoB: 3 yaca B HeJIEITHO.
Bceero 3a roa: 7 xmacc- 105 4, 8 knacc -1054, 9 xmacc-102 4.
KonTpoubHubix pador: 7 kiace- 8, 8 kitace- 9, 9 knace- 8.



