IVIYHHLIHTIAJILHOE DIODKETHOE O0IIE00Pa30BaTEIbHOE YYPEKICHUE
MYHHLHNANEHOro o6pa3oBanus r. CasHoropck
cpeanss obuweobpa3zoBarenbHas wkona Ne2

(MBOY COIII Ne2)

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
npotokos 3acenanus LIMO  3am.aupexropa no YBP pewiesdeM Ilenarorugeckoro
MaTeMaTHkH, uHpopmaTiky, A/ Makapenko T.C. coBera ="
dbusuku 30.08.2017r. or31.082017e. Ne1
o1 30.08.2017r. Ne 1 npukés Ne 106 OJlor
IMpencenarens [IIMO 31.08.2017r \

ABaks A M. Jlupextop “Ontuna O U.
B
%

L

PABOYAA IMPOrPAMMA

ITo MaTeMaTHKe
(yKa3aTb npeaMer, Kype, MOAY.ib)
Yposenb oGpazoBanus ocHoBHOE o6mmee o6pazoanue
(nauansHOE obwee, ocHOBHOE obee, cpeatee obuee oOpasoBaHHE)
Kmacc 9A.b
KomnuecTBo gacon: 204 u.
YposeHb 6a3oBbIi
(6a3oBblii, NpodHILHLIIT)
Yyaurens Kazak Mpuna BagumoBHa, 1 KK

(®.U.0.,xBanupuKaUHOHHAS KATErOPHs)

IporpamMa paspaforana Ha OCHOBE asmopcxoti npozpammst B.®.byTy30B.
I'eomerpus. Pabouas nporpamma k yaebuuky JI.C. AranacsH v ap.—
M. :ITpoceewenue, 20132. u A.I'. Mopoxosuua. M: Mnemosuna 20122

(yxasars npuMepHyio (aBTOPCKYIO) NporpaMmy/nporpaMMBl, H3AaTEALCTBO, TO/L H3AAHHS- NPH HANHYHH)

2017-2018r.r.



INOACHUTEJIBHAS 3AIINCKA

PaGouas ImporpaMma 1o MaTCMaTHUKEC JJIA 9 ximaccoB pa3pa60TaHa Ha OCHOBC:

— @enepa’abHOr0 KOMIIOHEHTA TOCYJapCTBEHHOr0 00pa3oBaTEeNbHOrO CTaHAapTa
OCHOBHOTI'0 00111er0 00pa3oBaHus, yTBepxkaeHHoro npukasom MO u H PO or

05.03.2004 r. Ne1089;

— [lpumepHoil mporpamMmbl OCHOBHOIO OOIIEro OOpa3oBaHMs 110 MaTEMAaTHUKE,
PEKOMEHIOBaHHOW IHCbMOM JlemapraMeHTa roCcyJapCTBEHHOW ITOJIMTHUKUA B

obpazoBannu Munoopuaayku Poccun ot 07.07.2005 1. Ne 03-1263;
— VYue6noro urana MBOY COII Ne2 r.CasiHoropcka Ha 2018-2019 yu.r.;

— VYuyebnuka Mopnakosuua A.I'., CemenoBa I1.B., Anre6pa — 9, uzgarenbpcTBa
Muemosuna, 2014r., coorBercTByromiero  denepanbHOMY  MEPEUHIO
y4eOHUKOB, PEKOMEHJOBAaHHbIX MUHUCTEPCTBOM OO0Opa30BaHUSI U HAYKH
Poccuiickoit denepannu K WCTOIL30BAaHUIO B 00pa30BaTEILHOM TPOIIECCE B
0011e00pa3oBaTENbHbIX YUPEXKICHUAX, YTBEpKACHHOMY mnpukazoMm MO u H

P® ot 30.03.2014 r Ne 253( ¢ u3Mm.);

— VYuyeOnuka Atanacsna JI.C, byryzoB B.® u ap. «I'eomerpus 7-9», -.M.
«Ipocsemenue», 2014 1, coorBercTBytomero deaeparbHOMy TMEPEUHIO
y4eOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM OOpa30BaHUSI M HAYKH
Poccuiickoit deneparuu K MCIOIB30BAHUIO B 00pa3oBaTEIbHOM IIpoIlecce B
00111e00pa30BaTENbHBIX YUPEKACHUAX, YTBEepKIeHHOMY mnpukazom MO u H

P® ot 31.03.2014 Ne253;

B cooTrBercTBHM ¢ TOAOBBIM KalleHAapHbIM yueOHbIM Ipadprxkom MBOY COILI
No2 r.Casnoropcka nHa 2018-2019 yu.r. nNpoAOIKUTENBHOCTh Y4E€OHOrO Trojaa
cocTtaBisier it ydanmxcea 9 kinaccoB — 34 menenu. [IporpamMma mo matemaTtnke Ha

2018-2019 yu.ronm paccuntana Ha 6 yacoB B Henemnto, 170 4acoB U3 HUX:
-Ha MOyJh "Anrebpa" - 4 yaca B Henento, 136 gacos;

-Ha monynb "I'eomerpusa" - 2 yaca B HeAento, 68 4acos.



[IpyHOMNHAIBHBIX W3MEHEHUH B IMPOTPpaMME IO CPAaBHEHUIO C aBTOPCKUMH
nporpaMMamu HeT. KonndecTBO 4acoB MO HEKOTOPBIM TEMAaM M3MEHEHBI HCXOAS U3
OIBITa PabOTHI YUUTEIIA.

Hannas  npoepamma, coxpamsem OCHOBHOE COOepxcaHue 00pazoeanus,
npuHamoe 05l MACCOBOU WKONbL U OMAUYAEMCA MeM, Ymo npedycMampusdem
KOPPEKYUOHHYIO pAOOMY C VHAUWUMUCS UMelowjue O02PAHUYEHHble B03MOICHOCU
300p08bsl.

Coolepoicanue  npocpammvl — HANPAGIEHO  HA  peuleHue  Cledyiouux
KOPPEKYUOHHBIX 3a0aY:

-NPOOOANCUMD POPMUPOBAMb NO3HABAMETIbHBIE UHMEPeCbl YUaAWUXcs U Uux
camoobpazosamenvhvie HABbIKU,

- co30amu ycao8ust OJisi pa3eUmMusl y4auecocs 8 c60emM NepCOHAIbHOM memne,
UCX00351 U3 e20 0OPA308aMENbHBIX CHOCOOHOCMEU U UHIMEPECO8;

-npuobpecmu  (0ocmuchyms) — yuawumcs — YpoeHs — 00pA308aHHOCMU,
COOMBEMCMBYIOUe20 €20 TUYHOMY NOMEHYUATLY U 00eCneyusaruec0 803MONCHOCHb
NPOOOJIHCEHUs. 00PA308AHUS U OANbHEUULe20 PA3GUMUSL,

Baoicnetiuum ycnosuem nocmpoenust yuebno2o npoyecca ons yuawuxcs ¢ OB3,
A6714emcst  OOCMYNHOCMb, UYMO O00CMU2Aemcs: 6bloeNieHuemM 6 KadcOou meme
2nasHoeo,  ouggepenyuayuell  mamepuaia,  MHOSOKPAMHO20 — NOBMOPEHUs.
NPOUOEHHO20 Mamepuand, GblNOJHeHue 3A0aHull no  aneopummy, JIUKEUOAYUs]
npobenos.

Jugppepenyuposannviti nooxod o00yueHuss npeononazaem ONMUMATLHOE
npucnocoonenue yuebHo20 Mamepuala U Memooo8 00VUeHUs K UHOUBUOYATbHBIM
ocobenHocmam Kaxcoo2o yuenuxa. Ilpoepamma ¢hopmupyem unmepec K 3HaAHUAM U
npocmetiuiue HagblKU CAMOCMOAMeNbHOU pabomsl no 00paszyy, cxeme, A12OPUMMY.

K ocnoeubim memoodam, npumeHnsemulM Ha ypoKax omuocamcs: beceoa,
00bsICHeHUe,  paccKkasz,  YNPad)cHeHusi  (MPeHuposouHvle,  NO  WAOIOHY,
camocmosimenbHvle), Memoo HabI00eHUsl, OUOAKMUYECKUe USDbL.

Cooepoicanue Kypca no cpasHenuio ¢ mpaouyuoHHbIM NEPECMOMPEHO MAKUM
00pazom, umobOvl OHO ObLIO AOEKBAMHO OCOOEHHOCMAM BOCHPUAMUSL OAHHOU
Kamezopuu wKonvHukos. Od0vem usyuaemo20 mamepuand 6 yeiom MeHvule, 4em 8
MPAaoUYUOHHOM Kypce, Ymo no360Jis1em NPUHIMb HeObICM P MeMN NPOOBUNCEHUS]
8 0Oyuenuu.

Hexomopvie mMpyOHOOOCHYNHble membl paccmampusaromcs 8
O3HAKOMUMENbHOM NOPSOKe. PAYUOHAIbHbIE HEPABEHCMBA U CUCTEeMbl HepaBeHCM8,
VpasHenuss ¢ 08yMsL NEPEMEHHbIMU U e20 2paAuK, cucmemvl YPAGHEHUL C O08YMs
nepemennviMu. Bce gpopmynwvt npoepeccuii oaromcs 6e3 evigoda. Pazoen «Teopus
8EPOSIMHOCMUY PACCMAMPUBAEMCA 8 O3HAKOMUMENIbHOM NOpsioKe.



Humennexmyanvhoe — pazeumue  HeNOCPeOCMBEHHbIM  00PA30M C8A3AHO  C
pazeumuem peyu. lloomomy 6adxdcCHbIM U BCeHenpeMeHHbIM NPUHYUNOM padombl
AGNAEMCA BHUMAHUE K PedeBOMYy PA36UMuio:; ydawuecsi 8 Kiacce OOINCHbL MHO20
2080pumbs u 3anucvieams. OHU O0NIHCHBL OOBACHAMb C80U OCUCMBUS, 8CTYX PA3LACHAMb
CBOU MbICTIU, CCHUIAMbCS HA U38ECHble NPasuild, Qaxkmvl, 6biCKA3bl8ams 002a0KU,
npeonazamsv cnocodwbl peuieHus, 3a0a8ams G0NPOCHI.

OO0mas xapakTepucTHKa Y4e0HOI0 nMpeaMeTa

MaremaTtudyeckoe 00pa3oBaHME B OCHOBHOM IIIKOJIE CKJIQJbIBACTCA U3
CIENYIOIINX  COAEPXKATEIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUS  OJIOKOB):
apugpmemuxa; ancedpa, 2eomempus; 3IjNeMeHmMbl KOMOUHAMOPUKU, MeopUU
eéepoamHocmeil, Cmamucmuku u a02uku. B cBOell COBOKYITHOCTH OHHM OTPAKAOT
OoraThlii OMBIT OOy4YEHHUS MaTeMaTHKE B HaIllel CTpaHe, YYUTHIBAIOT COBPEMEHHbBIC
TEHJEHIIMM OTEUECTBEHHOW W 3apyOeXHOW IIKOJBl M TO3BOJSIOT PeaJu30BaTh
MOCTaBJICHHBIE TIEPE]] IKOJIBLHBIM 00pa30BaHUEM 1I€TM Ha UH(OPMAIITMOHHO €MKOM U
MPAKTUYECKM 3HAUMMOM  MaTepuajie. ITH  COAEpKATEIbHbIE  KOMIIOHEHTBHI,
pa3BUBAsCh Ha TMPOTHKEHUM BCEX JIET OOYy4YeHMs, €CTEeCTBEHHBIM 00pa3oMm
MeperIeTalTCsl U B3aUMOJIEHCTBYIOT B YUEOHBIX Kypcax.

Anrebpa Kak COAepKaTeIbHBIM KOMIIOHEHT MaTeMaTHYeCKOro o0pa3oBaHus B
OCHOBHOM IIIKOJIE€ HalleJieHa Ha (OPMUPOBAHHME MATEMATUYECKOrO ammapara s
pelieHus 3aja4 U3 MaTEMAaTUKHU, CMEXHBIX MPEAMETOB, OKPYKAIOUIEH pPeaibHOCTH.
SA3pIK anreOpbl MOAYEPKUBACT 3HAYCHHE MATEMATHUKH KaK S3bIKA JIJISi MTOCTPOCHUS
MaTeMaTHYECKUX MOJICICH, MPOIIECCOB M SBJICHUM peadbHOro Mupa. OnHou u3
OCHOBHBIX 3aJlad U3Y4YCHHs] anreOpbl SBISIETCS PA3BUTHE AJITOPUTMUYECKOTO
MBIIJICHHS, HEOOXOJIUMOIr0, B YAaCTHOCTH, JUII YCBOGHHS Kypca HWH()OPMATHUKU;
OBJIJICHUE HaBbIKAMU JEYKTUBHBIX pacCyKJICHUM. [IpeobpazoBanue
CUMBOJIMYECKUX (OpPM BHOCUT CBOM croenuuyeckuil BKJIaJg B  Pa3BUTHE
BOOOpaXeHMs, CIOCOOHOCTEM K MaTeMaTU4YeCKOMY TBOpuecTBY. Jpyroil BakHOMU
3alaueii M3y4EeHHUS anreOpbl SIBIASETCS TMOJYYEHUE IIKOJIbHUKAMU KOHKPETHBIX
3HAaHUU O (PYHKIMAX KaK Ba)KHEUIIEW MaTeMaTUYeCKOW MOJeNnu JJisi ONUCAHUs U

UCCJIEIOBaHNUS Pa3HOOOpa3HbIX MPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,



HKCIIOHEHIMATbHBIX, NEPUOJUYECKUX U JIp.), Uil (POPMUPOBAHUS Yy YydYalllUXCS

HpCI[CTaBJ'ICHI/Iﬁ O POJIM MAaTCMATUKHU B PA3BUTHH HUBUIIN3AlIUN U KYJIbTYPHI.

Hsyuenue mamemamuKku Ha Cmyneénu OCHO6H020 06114820 06[)61306(”!”}1

HanpaeJjieHo Ha docmujiceHue cnedylomux ueﬂeﬁ:

OBJIaJIeHHE CHUCTEeMOIl MaTeMaTHYeCKHX 3HAHUM M yMEHHUil, HEOOXOUMBIX
JUIE TPUMEHEHUST B IPAKTHYECKOM JICSATEIIbHOCTH, HW3YYECHUS CMEXKHBIX
JUCHUTUIMH, POAOIIKEHHsI 00pa30BaHus;

HHTEJIEKTyaJIbHOEe  pa3BUTHe, (OPMUPOBAHHE  KA4eCTB  JUYHOCTH,
HEOOXOIUMBIX YEIOBEKY JIJISl MOJHOIIEHHON KM3HU B COBPEMEHHOM OOIIECTBE:
SCHOCTb M TOYHOCTb MBICIIA, KPUTUYHOCTDH MBIIUICHUS, UHTYULIUS, JIOTUYECKOE
MBIIIJIEHUE, SJIEMEHThl aJTOPUTMUYECKON KYJIbTYpPbl, MPOCTPAHCTBEHHBIX
MpeACTaBICHUN, CIIOCOOHOCTH K MPEOAOJICHUIO TPYAHOCTEH;

(¢opMupoBaHue TNpeACTABJEHHMH 00 HIEIX M METOJaXx MaTEeMaTHKH Kak
YHUBEPCAJIBHOTO SI3bIKA HAYKU M TEXHUKH, CPEACTBA MOJICIIMPOBAHUS SIBICHUI
Y MIPOLIECCOB;

BOCIIUTAHUE KYJIbTYPhl JIMYHOCTH, OTHOIIEHUA K MATEMAaTHKE KaK K YacTH
00I111eueIOBEYECKON KYJIbTYphl, MOHUMAHHE 3HAUYUMOCTH MaTEMaTUKW JJIs

HAYYHO-TEXHHYECKOT0 TIporpecca.

Ienwvro n3yyeHus Kypca MaTeMaTHKU B 9 Kiiacce sIBISETCS:

U3y4YEHHUE CBONCTB M TPaUKOB SJIEMEHTAPHBIX (DYHKIUNA, HCIOJIb30BAHUE
GyHKIIMOHATBHO-TPAPUIECKUX TPEACTABICHUN [JI1 ONWCAHWS W aHan3a
peaJbHBIX 3aBUCUMOCTEN;

Pa3BUTHE BBIYUCIUTEIBHBIX H (HOPMATBHO-ONEPATHUBHBIX aNreOpandecKux
YMEHHUH 10 YPOBHS, MO3BOJISAIOMIETO YBEPEHHO HCIIOIB30BATh UX IPU PELICHUH
3a/1a4 MaTEMaTUKHA U CMEKHBIX MpeamMeToB (pusnka, xumus, nHOOpMATHKA),
YCBOCHHME amnmapara ypaBHEHUHW W HEPABEHCTB KaK OCHOBHOIO CpEICTBA
MaTeMaTU4YECKOr0 MOJETUPOBAHUS NPUKIAAHBIX 3a1a4,

ocymiecTBiIeHUE GYHKIIMOHATHHON MOATOTOBKU IITKOJIHHUKOB.

Kypc MaremaTHky XapakTepU3yeTCsl IOBBILIEHUEM TEOPETUUECKOIO YPOBHS

06yLI€HI/IH, IMOCTCIICHHBIM  YCHUJICHUCM pPOJIM TCOPCTHUUCCKUX O606HICHPII>1 )41



JNENYKTUBHBIX 3akitoueHuil. [lpukiiagHas HanmpaBlIeHHOCTh Kypca OOecredrMBaeTcs
CUCTEMATUYECKUM OOpallleHueM K NpHUMEPaM, paCKpPbIBAIOIIUM BO3MOXXHOCTH
MPUMEHEHUS! MAaTeMaTUKH K U3YYEHUIO JCHCTBUTEIBHOCTM U  PEHICHUIO
MIPaKTUYECKUX 3a]a4.
3adauamu Kypca MaTEMATUKU SIBIISIOTCS:
® TIOBTOPUTh W 3aKPENHUTh 3HAHWS, YMEHUS W HABBIKW TOJTy4YeHHbIE B 5-8
KJIaccaX: BBIUHUCIIHUTENIbHbIE HABBIKM, YMEHUSI PElIaTh JIMHEWHbIE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMbI, YMEHHSI CTPOUTH TpaduKu PYyHKITUN U Jp.
® U3YYUTh KBaApaTUYHyr0 OGyHKIHI0O U €€ rpaduk, peleHue KBaJapaTHBIX
HEPABEHCTB IpapueCKuM METOJIOM U METOJIOM UHTEPBAJIOB;
® HAYYWTh PEIIaTh YPABHEHUS U UX CUCTEMbI PA3HBIMHU CIIOCOOAMU;
® U3YYUTHh apUPMETUUIECKYIO U TEOMETPUUYECKYIO MPOTPECCUU, HAYUYUTh pPelIaTh
3a1a4M C MPOTrPECCUSIMU;
® O3HAKOMUTHb CO  CTENMEeHHOW  (yHKIHMEeH, KOpHeM N-Oi  CTeleHH,
TPUTOHOMETPHUUECKUMHU byHKIUIMH JTH000r0 yria, OCHOBHBIMU
TPUTOHOMETPUUYECKUMH (DOpMYJIaMH, AJIEMEHTaAaMH TEOPUU BEPOATHOCTEH U
KOMOMHATOPUKH;
® KAaYeCTBEHHO MOJIFOTOBUTHCS K TOCYAApPCTBEHHOW UTOrOBOM aTTECTAIUH.
B pe3ynomame uzyuenusn Kypca 9 knacca odyuarowuecs 0014CHbL:
3HATH
— 3HAYeHHE MaTEeMaTUYeCKOW HAayKH JUIsl pelleHus 3a7ay, BO3HUKAIOUIUX B
TEOPUU U MPAKTHUKE; MIUPOTY U B TO K€ BPEMs OrpaHUYEHHOCTh MPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAJIM3y U MCCIIEIOBAHUIO MPOIECCOB U SBJICHUN
B MPUPOJIC U OOIIECTBE;
— 3HAYEHHE MPAKTHKUA M BOIPOCOB, BO3HHMKAIOIIMX B CAMOW MaTeMaTHKE IS
dbopMHpOBaHUS W PA3BUTUSA MATEMATHUYECKOW HAYKW;, HWCTOPHUIO Pa3BUTHUS
MOHSATUS YHCJIA, CO3JIaHMsI MATEMAaTHUYECKOro aHalin3a, BO3HUKHOBEHUS U

Pa3BUTHUA TCOMCTPHUU,



— YHHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MAaTEMaTUUYECKHUX PaCCYKICHUH,
WX TPUMEHUMOCTH BO BCEX O0OJIACTSAX YEJIIOBEUECKON JEeSATEIbHOCTH;
BEPOATHOCTHBIN XapaKTep Pa3IMYHBIX NPOLIECCOB OKPYKAOIIETO MUPA;

yMeTh

— BBINOJIHATh apu(METHYECKHE JIEUCTBUSA, COYETass YCTHbIE M IHUCbMEHHBIE
MPUEMBI; HAXOJWTh 3HAYEHUsS KOPHS HATYpPajJbHOW CTENEHH, CTENECHH C
palroOHaIbHBIM IIOKA3aTeNeM, WCIIOJIb3YS pu HEO0OXOIMMOCTH
BBIUHCIIUTENBHBIE YCTPOMCTBA; MOJIb30BATHCS OLICHKOW W IPUKUIKOW IpH
MIPAKTUYECKUX pacUueTax;

— COCTaBJsATh OYKBEHHBIE BBIpOKEHUSA W (HOPMYIBI 1O YCIOBUAM 3aj]1ad;
OCYHIIECTBJISITh B BBIPAKEHUSIX U (OpMyJiax YHCIOBBIE TMOACTAHOBKU U
BBINIOJIHATh COOTBETCTBYIOIUE BBIYMCIECHUS, OCYLIECTBIATH ITOACTAHOBKY
OJTHOTO BBIpaXEHHSI B JIPYroe; BhIpakaTh U3 (GOPMYJI OJJHY IEPEMEHHYIO Yepe3
OCTaJIbHBIC;

— BBINOJIHATH OCHOBHBIE€ JICHCTBUS CO CTENEHSIMU C LEJIbIMU IMOKA3aTEIsAMH, C
MHOTOYJICHAMH M aJIreOpandeckKuMu JApoOsSMH; BBITIOJHIATh Pa3ioKEHUE
MHOT'OYJICHOB HAa MHOXXHTEJIHM; BBIMOJIHATh TOXJIECTBEHHbIC MpeoOpa3oBaHUs
paLMOHATBHBIX BBIPAKCHUN;

— TPUMEHATH CBOMCTBA apuU(METHUYECKUX KBAJIpPaTOB KOPHEW JJii BBIYMCIICHHS
3HQUEHUH U  MOpeoOpa3oBaHUM  YHUCIOBBIX  BBIPAXKEHUN, COJAEpPKAIIUX
KBaJIpaTHbIE KOPHU;

— pewaTrh JIMHEWHbIC, KBAJpaTHbIC YPAaBHEHUS WU PAlUMOHAIBHBIE YpPaBHEHUS,
CBOJAIIMECA K HHUM, CUCTEMBbI JIBYX JIMHEWHBIX YPABHEHHUW M HECJI0XKHBIC
HEJINHENHBIC YPABHEHUS;

— pemaTrb JUHEWHBIE W KBAJPATHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM U HX
CUCTEMBI;

— pemaTrh TEKCTOBBIE 3a/Jaud anreOpanvdecKuM METOJ0M, HHTEPIPETUPOBATH
MOJIYYCHHBIA ~ pe3yibTaT, MPOBOAUTH OTOOp  pEHICHWH, WCXOAs U3

(hopMyIIMPOBKY 3a/1a4H;



OIpenessaTh KOOPAMHATHI TOYKH TUIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMU
KOOpAMHATAMU; N300paxaTh MHOKECTBO PELICHUH THHEHHOT0 HEPABEHCTBA,
pacmo3HaBaTh apu(METHYECKUe W TEOMETPHUUYECKHE TPOTPECCHH; pPelaTh
3aJaud ¢ TMpUMEHEHHeM (opMynbl OOIIEro 4jeHa M CYMMBI HECKOJIBKHX
MEPBBIX YJICHOB;

HaxOJWTh 3HaYeHUs (PYHKIUU, 3aJaHHOU (PopMyoil, Tabmulel, rpagukoM 1o
e€ apryMeHTy; HaxOQuTh 3HAYCHHS apryMEHTa IO 3HAYCHHUIO (DYHKIIHUH,
3aJlaHHOM TpadUKOM WU TAOJIUIICH;

OIpeneNsTh CBOMCTBA (YHKIMH TO €€ rpaduKy; NPUMEHATH TpauuecKue
NpeCTaBICHUS [IPH PEIICHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

OIKCHIBAaTh CBOMCTBA U3YUYEHHBIX (DYHKIUH, CTPOUTH UX IpauK;

u3BJIeKaTh HH(OpMAIMIO, TMPEACTABICHHYI0 B Ta0nMIax, Ha JUarpaMmax,
rpauKax; COCTaBIATh TAOIUIIBI, CTPOUTH AUATPAMMBbI U TPapUKU;

pemiaTh KOMOMHATOpHBIE 3a7adyd IMyTEM CHUCTEMaTHYecKoro mepedopa
BO3MOJKHBIX BAPHAHTOB U C MCIIOJIb30BAHUEM ITPABUIIa YMHOXKECHHUS;
BBIUUCIISTH CPEAHHUE 3HAYEHUS Pe3yIbTaTOB U3MEPEHHIA;

HaXOAHUTh YACTOTY COOBITHS, UCTIONB3YSl COOCTBEHHBIE HAOTIOCHHS U TOTOBBIE
CTaTHUCTUYECKHUE JIaHHBIE;

HAXOJUTh BEPOSITHOCTU CIyYaWHBIX COOBITHH B MTPOCTEUIITUX CITydasiX.

HCNOJIB30BATh NPHOOpEeTeHHble 3HAHUSI M YMeHHA B NPAKTH4YeCKO

JAeSITeJIbHOCTH M MOBCEAHEBHOM "KU3HU JIJIsI:

BBITIOJIHEHUS PacyeToB MO (opMmysiaM, COCTaBICHHUS (HOPMYJ, BBIPAKAIONTUX
3aBUCHUMOCTH MEXIY pEaJlbHbIMU BEJIWYMHAMM; HAXOXKICHUS HYKHOU
(GbopMyIIbl B CIPAaBOYHBIX MaTepHaliax;

MOJEIUPOBAHUSL TMPAKTUYECKUX CHUTYallMil W HCCIEIOBAaHUS MOCTPOCHHBIX
MojieJiel ¢ UCTIOJIb30BAaHUEM ammapara ajireopsr;

OMHUCaHUs 3aBUCHUMOCTEN MEXIY buznuecKkuMu BEJIMYMHAMU
COOTBETCTBYIOIIUMU  (QOpMyJIaMH  MpPU  HCCIEAOBAHUU  HECJIOKHBIX
NPaKTUYECKUX CUTyalui;

HHTCPIIPCTAINU I‘pa(bI/IKOB PCAIBHBIX 3aBUCUMOCTEH MCKAY BCINYNHAMU.



Oobuwieyuedonvie ymenus, HAGLIKU U CROCOOBL 0eameabHOCmU

B xone npenogaBanust MaTteMaTHKy B 9 Kitacce, paboThl Haa GopMUpPOBAHUEM
y 00y4JaroIuXcs MePEYNCICHHBIX B IPOrpaMMe 3HAHUN U YMEHHUH ClIeTyeT o0paiarh
BHUMAaHHE HAa TO, YTOOBI OHM OBJAJCBAIM yYMEHHUSMHU OOIIey4eOHOro XapakTepa,
pa3HOO0pa3HBIMU CIIOCO0AMHU JEATETLHOCTH, MPUOOPETATH OIBIT:

— IUIAHUPOBAHUS W  OCYIIECTBICHUS  QJITOPUTMHYECKONW  JICSITEIHHOCTH,
BBITIOJIHEHUS 33/IaHHBIX ¥ KOHCTPYUPOBAHMSI HOBBIX aJITOPUTMOB;

— pemieHus pa3HOOOpa3HBIX KJIACCOB 3aJlay M3 PA3IMYHBIX pPa3lelioB Kypca, B
TOM YHCTIe 33]1a4, TPEOYIOIMUX MOUCKA IMTYTH U CIIOCOO0B PEIICHHS;

— HCCIIEIOBATEIIbCKOM  JEATENbHOCTH,  pPa3BUTUS  WJEH,  MPOBEACHUS
HKCIIEPUMEHTOB, 0000IIIEHNUS, TOCTAHOBKU U (hOPMYIUPOBAHKS HOBBIX 33]1aY;

— SICHOTO, TOYHOTO, TPaMOTHOT'O W3JIOKEHHsI CBOWMX MBICIEH B YCTHOM U
MUCbMEHHOW PpEYH, WCIOJb30BAHUA PA3JIUYHBIX  S3BIKOB  MaTeMaTHKU
(CIIOBECHOTO, CHMBOJIMYECKOT0, Tpaduyeckoro), CBOOOJHOro Tmepexoaa ¢
OJTHOTO s3bIKa Ha APYTOW JUIsl WILTIOCTPAIIMU, HHTEPIPETAllU, apryMEHTAIlUN
Y JI0Ka3aTeIbCTBA;

— TMPOBEICHUS JOKA3aTCIbHBIX PACCYXICHHH, apryMCHTAIMH, BbIJIBMKCHHSI
TUIIOTE3 M UX 00OOCHOBAHMUS,

— TMOHWCKa, CHUCTEMaTu3alluk, aHajau3a MW KilaccupuKaluu HH(popManuu,
WCIIOJI30BAHUS Pa3HOOOPA3HBIX WH(OOPMAIMOHHBIX HCTOYHUKOB, BKIIFOYAs
y4eOHYI0O ¥ CIPaBOYHYIO JUTEPATypy, COBPEMEHHbIE WH(POPMAIMOHHBIC
TEXHOJIOTUH
B nanHOM Kiacce eedyuiumu memooamu 00y4eHUs npeomemy AGnAI0Mmca:

OOBSCHUTEIHLHO-WUTIOCTPATUBHBI ¥ PENPOMYKTUBHBIA, XOTS HCIOIB3YETCA U
YaCTUYHO-TIOUCKOBBIM. Ha ypokax uUCHONB3YIOTCA JI1emeHmbl  CAeOyIOUuiUX
mexHoao02uil: O0y4yeHUEe C TPUMEHEHHEM KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHBIX

3amanuii, UKT.



TEMATHUYECKOE PACITPEJEJIEHUE KOJIMYECTBA YACOB

Moayab Ajredopa
Kou-Bo yacoB | KosinuectBo
No Tema B PUMEPHOI 4acoB
nporpamMmme
1 [ToBTOpeHue Kypca anredpsl 3a 8 Kinacc 6
2 PanronanbHbIe HEPABEHCTBA U KX CUCTEMBbI 18 18
3 CucreMbl ypaBHEHHI 21 21
4 UucnoBbie GyHKIIUU 29 29
5 [Iporpeccun 22 22
6 DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U 20 20
TEOPUU BEPOSITHOCTEM
7 [ToBTOpEHUE 21 15
HUTOIo 136 136
MoayJs I'eomerpus
Ne Tema KoJu-Bo yacos | KounuyecrBo
B IPMMEPHOH 4acoB
nporpamMmme
1 [ToBTOpEHKE Kypca reoMeTpuu 3a 8 Kiacc 2 2
2 BekTopel. MeToa koopiuHaT. 22 22
3 CoOTHOIIEHUST MEKY CTOPOHAMU U yriaMu 14 14
TpeyronbHuka. CkaasipHOe MPOU3BEICHHUE
BEKTOPOB.
4 JInuHa OKpYKHOCTH M IUIOIIAJb Kpyra. 12 12
5 JIBkenue. 10 10
6 [ToBTOpEHME. 8 8
UTOIro 68 68
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OCHOBHOE COJAEPKAHUE OBYYEHUA

MOAYJIb AJITEBPA

IloBTOpeHue Kypca ajaredopsl 3a 8 Kiace
PanmonanbHble HePaBEeHCTBA M X CHCTEMBbI.

PanmonaneHoe HepaBeHCTBO. MeTo nHTEpBanoB. MHOXKECTBA U ONlEpaLli
HaJ HUMH. CucTeMa HepaBEHCTB. Pelenue cucTeMbl HEPaBEHCTB.

CucreMbl ypaBHEHMI.

PanmonanbHoe ypaBHEHHE C JABYMs I€peMEHHbIMU. PelieHue ypaBHEHUs
p(x;y)=0. PaBHOCW/IbHBIE yPABHEHHS C IBYMs I€peMEHHBIMU. DOpMyIa pacCTOSHMS
MEXAy JABYMS TOYKaMH KOOPJAMHATHOM  IUIOCKOCTH. [I'paduk  ypaBHEHUs
(x—a) +(y—b) =r?. Cucrema ypaBHeHHii ¢ IBYMs IEPEMEHHBIMU. PelieHne cucTeMbl
ypaBHeHu#l. HepaBeHCTBa U CUCTEMBI HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

Meroasl  pemieHuss ~— CUCTEM  ypaBHEHUM  (METOJ  TOJCTAHOBKH,
anreOpanyeckoro CIOXKEHUS, BBEIACHUS HOBBIX IEPEMEHHBIX) PABHOCHIBHOCTH
cucteM ypaBHeHMM. CHCTEMBI YpaBHEHUM KAK MAaTeMAaTHYECKHE MOJEIN PEalbHBIX
CUTYyaLHi.

Yucaosble pyHKIMH.

Oyukius. HezaBucumas mnepeMeHHas. 3aBucumasi rnepemeHHas. OOnacTh
onpeznenenust QyHkiuu. EctectBeHHass oOnacTe ompezaenenus QyHkiuu. O0mactb
3HaueHUM QyHKuuu. CriocoObl 3afaHus (QYHKIUU (AaHATMTHYECKUM, TpapUUIECKUM,
TaOJUYHBIN, CIIOBECHBIN).

CaoiictBa  (QyHKUMHA (MOHOTOHHOCTb, OIPAaHMYEHHOCTb, BBIMYKIIOCTb,

HamOOJbLIEE U HAMMEHBIIEE 3HAUCHUS, HENMPEPhIBHOCTH). MccnenoBanne QyHKUIMN:
k
y=C, y=kx+m, yZsz, \/;:;, y=\/;, y=|x|, y=ax2+bx+c.

UEraple U Heuy€THbICe (YHKIMHU. AJTOPUTM HUCCIEAOBaHUS (PYHKIUU Ha
4&THOCTh. ['paduku uéTHON U HEUETHON (DYHKITUH.

CrenenHas GyHKUHS C HaTypajdbHBIM IOKa3zaTeneMm, €€ CBOMCTBA U Ipaduk.
CrenenHas QyHKIUS ¢ OTPULATENBHBIM LIETIBIM MOKa3aTesaeM, €€ CBOMCTBA U rpaduK.

Oynkuus y=3x, e€ cBOHWCTBa U rpaduK.
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IIporpeccun.

Uucnosas ITOCJIEA0BATEIBHOCTb. Crioco0sl 3a7aHus YUCIIOBBIX
MOCJIE0BATENbHOCTEN (QHAIMTUYECKU, CJIOBECHBIN, peKyppeHTHbIN). CBoMCTBa
YHUCJIOBBIX MOCIEA0BATEIbHOCTEH.

Apubdmernueckass mporpeccus. Popmyna N-ro wieHa. Popmylia CyMMbI
YJICHOB KOHEYHOU apu(MEeTHUECKO MPOorpeccuu. XapakTepucTUIeCKoe CBOUCTRO.

I'eomerpuueckass nporpeccus. @opmyna N-ro uwieHa. dopmyna CyMMbl
YJIEHOB KOHEUYHOW T€OMETPUYECKON IPOTrpecCHH. XapaKTEPUCTHUYECKOE CBOMCTBO.
[Iporpeccun u OaHKOBCKHE PACUETHI.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPHH BEPOATHOCTEM.
Komb6unaTtopusie 3agaun. [IpaBuiio ymuoxenus. @axropuan. IlepecranoBku.
I'pynnupoBka undopmaruu. OOmuil psag maHHbIX. KpaTHocTh BapHaHTHI

u3Mepenus. TaOnauuHoe mpenacTaBieHue UHPopMmanuu. YacTora BapHUaHTHI.

I'padmueckoe mpencraBieHue uHdopmauuu. I[lomuron pacnpeneneHuss AaHHBIX.

I'mcrorpamma. YwuciioBble XapaKTEpUCTUMKHM [AHHBIX H3MEPEHHs (pa3max, MoJa,

CpeIHEE 3HAYCHHUE)

Bepostaocth.  CoObiTHE  (CllydaliHOE, JIOCTOBEPHOE, HEBO3MOXKHOE).
Krnaccuueckas BeposiTHocTHas cxema. [IpoTruBononoxusie coObiTusi. HecoBmecTHbIe
coObITHS. BeposTHOCT CyMMBI JBYX COOBITHIA. BeposSTHOCTH MPOTHUBOIOIOXKHOTO
coObITHs1. CTaTuCcTUYECKAss YCTOMUMBOCTh. CTaTUCTUYECKASI BEPOSTHOCTD.

Pe3epB. O000maronee noBTopeHue.
MOAYJb I'EOMETPUA

IToBTOpEeHUe Kypca reomerpum 3a 8 Kiaacc (24)
MeTtoa KOOpAMHAT.

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CHOKEHHE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PaznoxkeHue BEKTOpa MO JABYM HEKOJIMHEAPHBIM
BekTopaMm. Koopaunarel BekTopa. [Ipocreitimme 3anaun B KoopAMHATax. Y paBHEHUS
OKPY>KHOCTH U npsiMoii. [[puMeHeHre BEKTOpOB U KOOPAMHAT NPU PEIIEHNN 3a]1a4.

OcHoBHas HCJIb — HAY4YHWUTh YUaIINXCs BBIITOJIHATH I[CﬁCTBH?I HaJa BCKTOpaMM1
12



KaK HaIlpaBJI€HHBIMH OTPE3KaMH, YTO BAXKHO ISl IPUMEHEHUSI BEKTOPOB B (DU3HKE;
MMO3HAKOMUTH C HCIIOJb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT IPH PEIICHUH
reOMETPUYECKUX 3a1ad. BekTtop ompenensercss Kak HaIpaBICHHBIA OTPE30K U
JACUCTBUSI HAJl BEKTOpaMH BBOJATCS TaK, KaK 3TO NPUHATO B (U3UKE, T. €. Kak
JEUCTBUSL C HampaBiIEHHBIMU OTpe3kamMu. OCHOBHOE BHHUMAaHHUE JOKHO OBITh
yIEJIEHO BbIPAaOOTKE YMEHHI BBINOJIHATH OINEpalMi HaJ BEKTOpaMu (CKJIaJIbIBaTh
BEKTOPBI 110 MPAaBWJIAaM TPEYTOJIbHUKA U NapAJJIEIOrpaMma, CTPOUTh BEKTOP, PABHBIN
Pa3HOCTH JBYX JAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PABHBII IPOU3BEIEHUIO TAaHHOIO
BEKTOpa Ha TAaHHOE YUCJIIO).

Ha nmpumepax nmokasbiBaeTcsl, Kak BEKTOPbl MOT'YT IPUMEHSTHCS K PELICHUIO
reoMeTpuueckux 3anaad. JlemoHcTpupyercss 3(()EKTUBHOCTh NMpUMEHEHUs (popmyi
JUTSL KOOPJIMHAT CEPEJIMHBI OTPE3Ka, PACCTOSIHUS MEXY IBYMS TOUYKAMH, YpaBHEHUU
OKPYXHOCTH U MPSMOM B KOHKPETHBIX T€OMETPUUECKUX 3a/1a4axX, TEM CaMbIM JIa€TCs
IpeacTaBieHue 00 H3yYEeHUH TEeOMETPUYECKUX GUIyp C TOMOIIBI0 METOAOB
anreOphl.

CooTHOLICHUSI MEKIY CTOPOHAMH M yIJIaMHU TpeyroJabHuka. CranasipHoe
npou3BeJeHNe BEKTOPOB.

CuHyC, KOCUHYC M TaHT'€HC yria. TeopeMmbl CHUHYCOB U KOCUHYCOB. Perienue
TpeyroJbHUKOB. CKalsipHOE TPOU3BEIECHUE BEKTOPOB MU €ro MpPHUMEHEHHE B
reoMeTpudeckux 3agayax. OCHOBHaA LI€Jb — Pa3BUTh YMEHHUE YUalllUXCs MPUMEHSTh
TPUTOHOMETPHUUYECKHI anmapar Mpu pelieHud TeOMETPUUECKUX 3a1au.

Cunyc u kocunHyc Jrodboro yrima or 0° mo 180° BBOASTCS C MOMOIIBIO
€IMHUYHON IOJIYOKPYKHOCTH, JOKa3bIBAlOTCSI TEOPEMbI CHHYCOB M KOCHHYCOB W
BBIBOJUTCS elle oHa (GopMmyiia IJIOWAAN TPEyroJbHUKa (IOJOBUHA IPOU3BEICHUS
JBYX CTOPOH Ha CHHYC YyIJIa MEXAYy HUMH). DTOT anmnapar NPUMEHSETCS K PELICHUIO
TPEYrOJIbHUKOB.

CkansipHOe NMpOU3BEIEHNE BEKTOPOB BBOJAUTCS Kak B (PU3UKE (IIPOU3BEACHUE
JUIMH BEKTOPOB Ha KOCHUHYC YIVIa MeX1y HuMH). PaccMarpuBaroTcsi CBOMCTBA
CKaJIIPHOTO MPOU3BEICHUS U €r0 MPUMEHEHHE MPU PEIICHUHU F€OMETPUUYECKUX 3a/1ay.

OcCHOBHOE  BHHMMaHHME  CJIEOyeT  YyIEIUThb  BbIPAOOTKE  MPOYHBIX

HAaBBIKOB B IIPUMEHEHUN TPUTOHOMETPUYECKOr0 amnmapara Ipu pPELICHUH
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r€OMETPUUYECKHX 3a]1a4.
JIIMHA OKPYKHOCTH M IIOWIAAb KPYTra.

[IpaBuwibHbIE ~ MHOrOYroiibHUKM.  OKpPY:KHOCTH,  ONHUCAaHHAas  OKOJIO
MPaBWJIBHOIO MHOTOYT'OJIbHUKAa W BIHCaHHAas B Hero. l[loctpoeHue mnpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. JlnmuHa okpyxxHocTH. [limomane kpyra.

OcHOBHasi 1EeIb — pACIIMPUTh 3HAHWE YYalIUXCA O MHOIOYTOJIbHUKAX;
pPaccMOTpETh MOHATHUS JJIMHBI OKPY>KHOCTH W TUIOMIAAM Kpyra U (GOpMyJbl IS MX
BBIYMCIIEHUSI B Hauane TeMbl JaeTcsl onpeiesIeHHe MPaBUIbHOTO MHOTOYTOJIBHUKA U
paccMaTpUBAIOTCS TEOPEMbl 00 OKPYKHOCTSIX, OINHMCAHHOM OKOJIO MPaBUIBHOTO
MHOTOYTOJIbHUKAa M BIHCAaHHOW B Hero. C MNOMONIBIO OMUCAHHOM OKPY>KHOCTH
pelarTCs 3a/1a4l O MOCTPOCHUHU MPABUIBHOTO MIECTUYTOJbHUKA U MPABUIBLHOIO 3-
YTrOJIbHUKA, €CJIU JIJaH NPABUIIbHBIN N-yT OJIbHUK.

@opmyIibl, BBIPAXKAIOIINE CTOPOHY MPABUILHOIO MHOI'OYTOJIbHUKA U PaJINYC
BIMCAaHHOM B HEro OKPYXXHOCTH 4Yepe3 paguyC OIKMCAaHHOW OKPYKHOCTH,
MCIIOJIB3YIOTCSI TIPU BBIBOZIE (POPMYIT JIJTMHBI OKPY>KHOCTH M IIIOMIAU Kpyra. BeiBon
OMMPACTCS] HAa WHTYUTUBHOE IIPEJACTABIICHUE O IMPEAENe: NPU HEOrPaHWUYECHHOM
YBEJIMYEHUH 4YHUCJIA CTOPOH IPAaBWIBHONO MHOTOYTOJbHHUKA, BIHUCAHHOTO B
OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCS K JJIMHE ITOH OKPYKHOCTH, a IJIOMAagb — K
IJIOMIAX KPYTra, OTPAaHUYEHHOTO OKPYKHOCTBIO.

JIBuKeHMe.

OtoOpaxxkenne 1iockoctu Ha cebs. Ilonstue nBwxkenus. OceBas
HeHTpaibHasg cumMmeTpuun. [lapamenenbii nepeHoc. IloBopor. Hanoxenus wu
JIBUKEHUSL.

OcHOBHas 1IeJb — MO3HAKOMUTH YYalIuXCsl C MOHATHEM JBUKECHHS U €ro
CBOWMCTBAMH, C OCHOBHBIMH BUJIAMH JIBUKEHUM, CO B3AaMMOOTHOLIEHUAMHU HAJIOKECHUN
U JBWKEHUM. [IBHKEHHE TUIOCKOCTH BBOAMTCS KakK OTOOpa)KeHHE IUIOCKOCTHU
Ha ce0s, COXpaHsSIolee pacCTOSIHUE MEeXaAy Toukamu. [lpu paccMOTpeHUM BHUIOB
JIBUKEHUN OCHOBHOE BHUMAHHUE YJIEISETCS MOCTPOCHUIO 00pa30B TOYEK, MPSMBIX,
OTPE3KOB, TPEYTOJIbHUKOB MPU OCEBOM U IIEHTPAIBHON CUMMETPHUSIX, NapaieibHOM
nepeHoce, mnoBopore. Ha »3ddexTHhIXx mpuMepax IMOKa3bIBA€TCS MNPUMEHEHHE

I[BI/I)KGHI/Iﬁ IIpHU pCIICHUN I'COMCTPUICCKUX 3aJ1ay. [TonsaTHe HAIOKEHUSI OTHOCUTCS B
14



JTAHHOM KYypC€ K YHMCJIy OCHOBHBIX OHATUHN. JloKa3bIBaeTCs, UTO MOHATUS HAIOXKEHUS
U JIBIJKCHUS SBJISIIOTCS DKBUBAJICHTHBIMU: JTI000€ HAJIOKEHUE SIBISIETCS JABUKEHUEM
IJIOCKOCTH W oOpaTHO. V3ydeHune moka3aTelnbhCTBA HE SBISIETCS O00s3aTEIbHBIM,
OJIHAKO CJIEAYET PACCMOTPETH CBSI3b MOHATUN HAJIOXKEHUS U JIBUDKEHUSL.

IMoBTOpenue (6 u)

TPEBOBAHUA K ITIOATI'OTOBKE YYALIUXCSA

B pesynvmame uzyuenua mamemamuxu yyaujuecsa 00J)4CHbl 3HAMb/ HOHUMAMD '
® CYIIECTBO MOHITUA MAaTEMaTUYECKOI0 I0Ka3aTeIbCTBA; MPUMEPHI JOKA3aTEIIbCTB;
® CYIIECTBO MOHATUS AITOPUTMA; IPUMEPHI AIITOPUTMOB;
® KaK WCIIOJNB3YIOTCA MaTeMarudeckue (OpMYJIbl, YpPaBHEHUS W HEPABCHCTBA;
MIPUMEPBI NX PUMEHEHUS I PELICHUS MATEMATUYECKUX U ITPAKTUYECKUX 3a/aY;

® KaK MaTeMaTHYECKH OIpeaenéHHble (YHKIIMM MOTYT ONKCHIBATh pPEATbHBIC
3aBHCUMOCTH; IPUBOJIUTH ITPUMEPBI TAKOT'O OMTUCAHMUS;

® KaK MOTPEOHOCTH MPAKTUKH MPUBEIU MATEMATHYECKYI0 HAyKy K HEOOXOIUMOCTH
pacIIMpEeHUs OHITUS YUCIIA;

® BEPOSATHOCTHBIM XAapakTEp MHOTMX 3aKOHOMEPHOCTEM OKPYXKAIOLIEro MHPA;
MIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;

® CMbICI UIcTU3aLNH, MTO3BOJIS IO pelmarhb 3aJ1a4u peanbHOMN
JCUCTBUTENBHOCTH  MAaTEMaTHYECKUMHM  METOJIaMH,  TMPUMEpPhl  OMIHUOOK,

BO3HHUKAOIIUX IIPHU UOCATINU3AITNH,;

ApudpmMeTuka
Ymemo:
® BBHINOJHATH YCTHO apu(pMeTHYECKHUe JAEUCTBUA: CIOXKEHHUE M BBIYUTAHUE
JIBY3HAUHBIX YHCENl W JAECATHUYHBIX JpoOel ¢ JABYyMs 3HAaKaMH, YMHOXEHUE
OJTHO3HAYHBIX YHCENl, apu(PMETHUECKUE Onepauu ¢ OOBIKHOBEHHBIMU APOOSIMU C
OJIHO3HAYHBIM 3HAMEHATEJIEM U YHCIIUTENEM;

® [epexOAuTh OT OJHOM (HOpMBI 3amUCU YHCENl K JPYro, MNpeACTaBIsATh
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JECATUYHYIO JpoOb B BUJE OOBIKHOBEHHOM U B TMPOCTEUIIUX CIIydasx
OOBIKHOBEHHYIO B BUJIE I€CATHYHOM, IPOLEHTHI - B BUJE APOOU U Ip0oOb — B BUJE
MPOIIEHTOB; 3alMChIBATh OOJBIIME W Majible YUCIA C HCIOJIb30BAHUEM IIEJIBIX
CTCIICHEH NECATKHU;

BBITIOJTHATH apU(PMETUIECKUE NCUCTBUS C PAIlMOHATLHBIMU YHCIaMH, CPAaBHUBATh
palMoHANIbHBIE W JIEHCTBUTEIBHBIC YWCIA; HAXOAUTh B HECIOXKHBIX CIydasx
3HAUEHHUS CTEMEeHEW C IeNbIMU TOKa3aTesIMU W KOpPHEH; HAaXOIUTh 3HAYCHUS
YUCJIOBBIX BBIPAKCHUN;

OKPYTJISITH II€TIbI€ YUCIa U JEeCATUYHBIE TPOOHU, HAXOAUTH MPUOIKEHHS YHCET C
HEJI0CTATKOM U M30BITKOM, BBITIOJIHATH OI[EHKY YHCIIOBBIX BBIPAKECHHUI;
MOJIb30BaThCS OCHOBHBIMHM €JIMHUIIAMM [IJTMHBI, MAacChl, BPEMEHHU, CKOpPOCTH,
momaan, oobEMa; BeIpakaTh Oosiee KPYITHBIE IUHUIIBI Yepe3 Oosee MENKHe U
Ha000pOT;

pelaTh TEKCTOBBIC 3aJaud, BKJIIOYAs 3a/ayd, CBSI3aHHBIE C OTHOIICHHEM M C

MMpONOPHMOHAIBHOCTBIO BEJIMYKH, )1p06$IMI/I U IIPpOLCHTAMMU,

HCIIOJIB30BaTh np HOﬁpeTéHHble JHAaHUA H YMCEHUSA B HpaKTI/I‘IeCKOﬁ

AeATeJJbHOCTH U MOBCEAHEBHOM KU3HU JUIS:

pElIEHUsT HECIIOKHBIX PACUYETHBIX MPAKTUYECKUX 3a7Jad, B TOM YHCIE C
UCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIPAaBOYHBIX MATEPUAIOB, KAJIBKYJIATOPA,
KOMIIBIOTEPA;

YCTHOM NPUKWIKU W OLIEHKM PE3yJbTaTa BBIYMCIEHUN; IPOBEPKH PE3YJIbTATA
BBIYMCJIEHUS C UCTIOJIBb30BAHUEM PA3IUYHBIX ITPUEMOB;

MHTEPIIPETALNN PE3YIbTATOB PEICHU 3a/1a4 C yYETOM OTPAaHUYEHHM, CBA3aHHBIX
C PEIbHBIMHU CBOMCTBAMH PACCMATPUBAEMBIX MPOLIECCOB U SIBJICHU;

Aure0Opa

Ymemo

COCTaBIIATh OYKBEHHBIC BBIpAXKECHHS W (POPMYJBI 1O YCIOBUSIM 3ajad;
OCYIIECTBIISITh B BBIPAXKEHUSAX U (DOPMYJIaX YHCIOBBIE TOJACTAHOBKU U BBIIOIHATH
COOTBETCTBYIOIIME BbIUUCIIEHUS, OCYILLECTBIATH TOACTAHOBKY OJTHOT'O BBIPAKECHUS

B JIPYyroe€; BhIpakaTh U3 (OpMyJl OJJHY MIEPEMEHHYIO Ye€pPE3 OCTAIIbHBIC;
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BBIIIOJIHATh OCHOBHBIE JE€WCTBUS CO CTENEHSMH C LEIbIMU ITOKA3aTEISIMH, C
MHOTOWIEHAaMH H C aJIredpandyecKuMu JpoOsSMH; BBINOIHATh PAa3I0KEHUE
MHOTOWIEHOB HAa MHOXHTEJHU; BBIMOIHATh TOXIECTBEHHbIE NPEOOpPa3oBaHUS
palMOHATBHBIX BBIPAKCHUN;

MPUMEHSITh CBOWCTBA apu(PMETUUYECKUX KBAJPATHBIX KOPHEU [JIsi BBIYMCIICHUS
3HAYEHUN M MpeoOpa30BaHUI YHMCIOBBIX BBIPAKEHUMN, COAEpPKALIUX KBAJpPATHHIE
KOPHU;

pemiaTe JIMHEMHBIE, KBAJApaTHbIE YPaBHEHUS M pPAlMOHAJIbHBIC YpPaBHEHUS,
CBOJAIIMECS K HHUM; CHUCTEMbI JBYX JIMHEHMHBIX YPAaBHEHUNM U HECIOXKHBIC
HEJIWMHEHUHBIC CUCTEMBI;

pelmarh JUHEWHBIE W KBAJAPATHbICE HEPABEHCTBA C OAHOM IEPEMEHHOM M HX
CUCTEMBI;

pemaTh TEKCTOBBIE 3aJaddl aireOpandyeckuM METOJIOM, HWHTEPIPETHUPOBATH
MOJIYYCHHBIA PE3YNbTAT, MPOBOJIUTH OTOOP PEIICHUN, UCXO U3 (POPMYIHPOBKH
3a/1a4H;

M300pakaTh YUCIIA TOYKAMU HA KOOPJIUHATHOMN MPSIMOI;

ONpeneNsaTh KOOPAMHATHI TOYKU IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMU
KOOpJIMHATAMU; N300pakaTh MHOKECTBO PEIICHU TUHEHHOT O HEPABEHCTBA;
pacno3HaBaTh apupMeTUYECKHE U TEOMETPUUYECKUE MTPOTrPECCUH; PEIIATh 3a/1a4u C
npuMeHeHrueM (GOpMYIIbl OOIIET0 YWieHa U CYMMbI HECKOJIBKUX MEPBBIX UJICHOB;
HAXOJUTh 3HaueHUsl (QYHKIIUH, 3aIaHHON (opMyIio, Tabnuiie, rpagukom mo ee
apryMeHTy; HaXOJuTh 3HAYCHHE apryMeHTa IO 3HAYCHUIO (DYHKIIMH, 3aJJlaHHOU
rpaduKoM WK TaOIHILIeH;

onpeAeNnsaTh CBOMCTBa (GyHKUMU TI0 €€ Trpaduky; NPUMEHITh Tpaduueckue
MIPEACTABIICHUS IPU PELICHUH YPABHEHUM, CUCTEM, HEPABEHCTB;

OIMKCHIBATh CBOMCTBA U3YYEHHBIX (PYHKIMH, CTPOUTH UX IPaPUKU;

HCNOJb30BATh NPUOOPEeTEeHHble 3HAHMS MW YMEHUSI B TMPAKTHYECKOI
AeATeJJbHOCTH U MOBCEAHEBHOM KU3HU IS

BBINIOJIHEHUS pacyeToB Mo GopmysaM, JUisl coCTaBieHUsT (GOPMYJ, BbIPAKAIOIIMX

3aBUCUMOCTH MCKAY pPCAJIbHBIMHU BCIWMYUMHAMU, [JId HAXOXKIACHUSA Hy)KHOI\/'I
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(hopMyIibl B CIPABOYHBIX MaTepuasax;

¢ MOJACIHUPOBAHUA TPAKTHYCCKUX CI/ITyaI_II/If/'I N HCCICAOBAaHUA ITOCTPOCHHBIX

MoOJIeTIel C NCTIOIb30BaHUEM allnapaTa anreOper;

® OIIMCaHUs 3aBUCUMOCTEH MCIKOY (I)I/ISI/I‘ICCKI/IMI/I BCJIMYMHAMM COOTBCTCTBYIOIIMMHA

dhopmynamMu, IpU UCCIICIOBAHUN HECIOXKHBIX MPAKTUYECKUX CUTYAlIUH;

® UHTEpHpETalHny rPapUKOB PEabHBIX 3aBUCUMOCTEN MEXKY BETUYMHAMU;

J1IeMEeHTbI JIOTUKH, KOM6HHaT0pI/IKH, CTATUCTHKHU U TCOPUH BepOHTHOCTEﬁ

Ymemo

IIPOBOJUTH HECIIOXKHBIC JTI0KA3aTEIbCTBA, MOIYYaTh MPOCTEHUININE CIICICTBHS U3
U3BECTHBIX paHEe WIH TONYYECHHBIX YTBEPXKICHUH, OIEHWBATH JOTUYECKYIO
NPAaBWIBHOCTh PACCYXKIEHUH, HCTIOIB30BaTh MPUMEPHI ISl WIIIOCTPAIUU |
IPUMEPHI IJIs1 ONIPOBEPIKEHUS YTBEPKICHUM;

U3BJIEKaTh HH(OpPMAIMIO, TPEICTABICHHYI0 B Ta0nWIax, Ha JuarpaMmmax,
rpadukax, COCTaBIATh TaOIHIIbI, CTPOUTH AHArpaMMBbl U rpaduKH;

pemarb KOMOWHATOpPHBIE 3aJaud MyTEM CUCTEMATHYECKOro Tmepedopa
BO3MOXKHBIX BAPUAHTOB, a TAKXKE C UCIIOJIH30BAHUEM TIpaBUiIa YMHOXKEHUS;
BBIYHCIISATH CPEHUE 3HAYEHUS PE3YJIbTATOB U3MEPECHHUI;

HAXOJUTh YaCTOTY COOBITHS, UCTIONB3ySd COOCTBEHHbIEC HAOIOIEHUS] U TOTOBBIC
CTaTHCTUYCCKUE JIAHHBIC;

HAXOJUTh BEPOSITHOCTHU CITyYalHBIX COOBITUI B IPOCTEUIITNX CITydasx;

HCMO0JIb30BATh MPUOOpPETEHHbIE 3HAHUS U YMEHUsI B IPAKTHYECKOM
AeSITeJIJbHOCTH U MOBCEAHEBHOM KU3HHU JIJIA:

BBICTpAaMBaHUsl apryMEHTallMW MpHU JoKazarelbcTBe (B (opMe MOHOJIOra u
JIMajora);

pacro3HaBaHMsl JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUII;

3alIMCU MaTeMaTUYECKUX YTBEPKICHUMN, I0Ka3aTEIbCTB;

aHaJIu3a pEAbHBIX YHUCJIOBBIX JAHHBIX, MPEICTABICHHBIX B BUJIE AHArPaMM,
rpadyKoB, TAOJIHII;

pelIeHus] TMPaKTUYECKUX 3aJad B TOBCEAHEBHOM W TMpodecCHOHATbHOM

ACATCIIBHOCTU C HMCIIOJIb30BAHUCM ﬂGﬁCTBHf’I C 4YucCjiiaMH, IpPOLCHTOB, /JIUH,
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iomasei, o00bEMOB, BpeMEHHU, CKOPOCTH;

penieHus] Y4eOHBIX W TPaKTUYECKHX 3a7ad, TPEOYIOIMHUX CHUCTEMAaTHYECKOTO
nepedopa BapUaHTOB,

CpaBHEHUS IIAHCOB HACTYIUICHHUS CIIYYalHBIX COOBITHH, OIICHKH BEPOSITHOCTH
CITy4aitHOTO COOBITHSI B TPAKTHYCCKUX CUTYAIMSIX, COMOCTABJICHHUS MOJICIH C
peabHOMN CUTYaIUEH;

MOHUMAHUS CTATUCTUYECKUX YTBEPIKICHUIA.

I'eomeTpus

B pesynomame usyuenua zeomempuu yuauiuecsa 00134CHbl YMEMb/3HAMb:
3HaTh ONpeAeNeHUs BEKTOpa M PAaBHBIX BEKTOPOB; M300pakaTb U 000O3HAYATH

BEKTOPBI, OTKJIAJbIBaTh OT JAHHOW TOYKH BEKTOP, PABHBIA JAHHOMY; yMEThb
pemarh 3a1a4u.

YMeTh 0OBSICHUTH, KaK ONPENENsIeTCs cymMMa JBYX M 0Oojee BEKTOPOB; 3HATH
3aKOHBI CJIOKEHHUs BEKTOPOB, OIPEIECIEHUE PA3HOCTU JABYX BEKTOPOB; 3HATH,
KaKOW BEKTOpP HA3bIBAETCS MPOTUBOIOIOKHBIM JaHHOMY; YMETh CTPOUTh CYMMY
IByX M 0Oojee JaHHBIX BEKTOPOB, IMOJB3YSACh MpaBUIAMH TpPEYrojbHUKA,
napajuienorpaMma, MHOIOYIOJIbHUKA, CTPOUTh PAa3HOCTh JABYX JaHHBIX
BEKTOPOB; YMETh PEIIaTh 3a/1a4u.

3HaTh, KaKOW BEKTOP HA3bIBAECTCS IIPOU3BEICHUEM BEKTOpAa Ha YHUCIO; YMETh
dbopMynMpoBaTh CBOICTBA YMHOXEHHUSI BEKTOpa Ha 4YHUCJIO; 3HATh, KaKou
OTPE30K HAa3bIBACTCS CPEAHEN JMHHUEH Tpanenuu; ymerb (HopMylupoBaTh U
JIOKa3bIBaTh TEOPEMY O CPEIHEN JMHUU TPAIICLIUHU; YMETh PEIIaTh 3a1a4H.

3Hath (OPMYITUPOBKHU U JOKA3ATEIbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOPAX U
TEOPEMBI O PA3J0KEHUU BEKTOpA IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM,
IpaBujia JEWCTBUI HAJl BEKTOPAMU C 3aJJaHHBIMUA KOOPAMHATAMM; YMETh pElIaTh
3aa4H.

3HaTh U YMETh BBIBOAUTH (DOPMYJIbl KOOPAUHAT BEKTOPA Yepe3 KOOPIUHATHI €ro
KOHIIA ¥ Hayaja, KOOPJAWHAT CEPEANHBl OTPE3KA, JJIMHBI BEKTOPA U PACCTOSIHUSA
MEXIy IByMs TOUKaMH; YMETh PEIIaTh 3aJa4u.

3HaTh U YMETh BBIBOJUTH YPAaBHEHHS OKPYKHOCTH M MPSIMOM; YMETh CTPOUTH
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OKPYHOCTH U NPSIMbIE, 3aJJaHHbIE YPABHEHUSMH; YMETh PEIIATh 3aJauH.
3HaTh, KaK BBOJATCS CHUHYC, KOCUHYC M TaHreHc yrios ot 0° mo 180° ymers
JOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO; 3HATH (hOPMYIIbI IS
BBIYHCIICHUS KOOPJIMHAT TOYKHU; YMETh PEIlaTh 3a/1auu.

3HaTh M yMETh JOKa3blBaTh TEOPEMY O IUIOMIAAU TpPEYrojJbHUKA, TEOPEMBI
CHUHYCOB U KOCHUHYCOB; YMETh PEIIATh 3a/1a4u.

YMeTh OOBSICHHTH, YTO TaKOE YroJl MEXKIY BEKTOpaMH; 3HATh OIpeAeTCHHUE
CKAJSIPHOTO  NPOW3BEACHUS  BEKTOPOB, YCIOBHE  MEPIEHAUKYISIPHOCTH
HEHYJIEBBIX BEKTOPOB, BBIPAKEHHUE CKAJSIPHOTO MPOU3BEACHUS B KOOpAUHATAX U
€ro CBOMCTBA; YMETh PEIIaTh 3a/1a4u.

3HaTh ONpEAEIICHUE MPAaBUIBHOIO MHOIOYI'OJIbHHUKA; 3HaTh U YMETh JOKa3bIBATh
TEOpEeMbl 00 OKPY>KHOCTH, OMKUCAHHOW OKOJIO MPAaBHJIBHOTO MHOTOYTOJIbHUKA, U
OKPY>KHOCTH, BIIMCAaHHOH B NMPaBUWIbHBIA MHOI'OYTOJIbHUK; 3HAaTh (YOPMYJIbI JJIst
BBIUMCIIEHHS YIJa, IUIOIIAJd M CTOPOHBI MPAaBUIBHOIO MHOIOYTOJIBHHKA U
paanyca BIIMCAHHON B HETO OKPY>KHOCTH; YMETh UX BBIBECTU M MPUMEHATH MIPU
pelIeHUH 3aau.

3Hath (OpPMYIbI JIMHBI OKPY>KHOCTH M AYTHM OKPYXHOCTH, IUIOLIAAN Kpyra u
KpPYTrOBOT'O CEKTOPa; YMETh MPUMEHATh UX MPHU PELICHUU 3a/1a4.

YMeTh OOBSCHUTH, UYTO TaKOE OTOOpaXeHUE IUIOCKOCTH Ha ceOsl; 3HaTh
OlpezeNieHre JBUXKEHUS TUIOCKOCTH; YMETh JOKa3blBaTh, 4YTO OCEBasl U
LHEHTpaJIbHAasi CHMMETPUH SBIISIFOTCS JBUKEHUSIMU U YTO MPU JABHKEHUH OTPE30K
0TOOpa)kaeTcs Ha OTPE30K, & TPEYrOJbHUK — HA PaBHBIA €My TPEyTOJIbHUK;
YMETh peuiaTh 3a1a4u.

YMeTh 00BACHUTD, YTO TAKOE MapajliedbHbII IEPEHOC U TTOBOPOT; TOKa3bIBATh,
YTO NapaJIeNbHBIA MEPEHOC W MOBOPOT SBISIIOTCA ABWKEHUSMU IIOCKOCTH;
YMETh peuiaTh 3a1a4u.

Nmetp npeacTaBieHus O MPOCTEHIINX MHOIOIPAHHUKAX, TEJIAX U OBEPXHOCTSIX
B MPOCTPAHCTBE; 3HATh (DOPMYJIBI JIJIsl BBIYMCIICHUS IJIONIAAeH MOBEPXHOCTEN U

00BEMOB TEJI.
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CIIMCOK PEKOMEHJIYEMOMN YYEBHO-METOJUYECKOMN
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CPEACTBA OBYYEHMUA:
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1.
2.
3.
4,
S.

IIepcoHanbHBIN KOMIIBIOTED
ITpunTep

Kononkn

MynbTUMENUNHBIA IPOEKTOP
DJIEKTPOHHAsI JOCKa

Pa3naToyHbIi TUIAKTHYECCKMI MaTepUaJl

1.
2.
3.

CamocTosTenbHble PaOOTHI 110 TEMaM
KonTtposnbHbie paboThI 110 TEMaM
JuarHoctryeckue padoThl 111 HOArOoTOBKH K OI'D

I1akarel

21



