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Crtpykrypa pabdoueii nporpamMmmbl

1.Ilnanupyemble pe3yabTaThl OCBOCHHUS y4eOHOIo MpeaMera
2.Coneprkanue yueOHOTO IpeaMeTa
3. TemaTHuecKkoe IMJIaHUPOBAHUE C YKa3aHUEM YacOB, OTBOJUMBIX Ha OCBOEHHUE KaXKJ0M TEMBI

[Ton BHEYpOUHOI NesTenbHOCTHIO B paMkax peanuzanuu OI'OC cnenyer moHUMaTh 00pa30BaTEIbHYIO AEATENbHOCTb, OCYLECTBIISIEMYIO B (hopMax,
OTJIMYHBIX OT KJIACCHO-YPOUHOM, U HAIIpaBJIEHHYIO HA JOCTHKEHUE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHONU IPOrpaMMBbI
000.

Cornacao @I'OC BHeypoUHas AESATENbHOCTBIO ABIISIETCS, OJHUM U3 HHCTPYMEHTOB JOCTHXKEHUS MUIAHUPYEMBIX JTUMYHOCTHBIX, IPEIMETHBIX U
METaINpeAMETHBIX PE3YJIbTaTOB 00pa30BaHUs ILIKOJIbHUKOB.

Marematuka 3aHMMaeT 0c000€ MECTO B 00Pa30BaHUM YEJIOBEKA, UTO OIpeeisieTcs 0€3yClIOBHON MPaKTHUECKON 3HAUMMOCThIO0 MaTEMAaTUKH, €€
BO3MOYKHOCTSIMU B pa3BUTUU U (OPMHUPOBAHUU MBIILJIEHUS YEI0BeKa, €€ BKJIAJOM B CO3/1aHHE IPEICTABICHUN O HAyYHbIX METOJaX MO3HAHUS
JNEHUCTBUTENHHOCTH. SIBISSACH YacThIO 00IIEro 00pa3oBaHus Cpelr IPEeaMeToB POPMHUPYIONIMX HHTEIIEKT, MATeMaTHKa HAXOAUTCS Ha IIEPBOM MEC T€.

AKmyanvHocmov OAHHOU NPOZPAMMbL COCTOUT B TOM, YTO OHA SBJISIETCS Pa3BUBAIOIIMM JONOJIHEHHEM K KypCcy MaTeMaTHKH 8, 9 KIaccoB, TaK Kak

TEMBI IPOTPaMMBI OPTraHUYHO CBSI3aHBI C COAEPIKaHMEM Y4eOHOro MaTepuaia IMKOJILHOTO Kypca MaTEMaTHUKH, OTHOBPEMEHHO YTIyOJsiss M paciIupsi st

ero.

[Iporpamma opueHTHpOBaHa Ha yyamuxcs §8,9-X K1accoB, KOTOPhIM MHTEPECHA KaK caMa MaTeMaTHKa, TaK U MPOIECC MO3HAHUS B LIEJIOM.

Hosu3na npozpammsl 3aKiI0o4aeTcss B TOM, YTO OHA J1aeT BO3MOXKHOCTb «3arjsIHYTh 3a CTPAHMUIBI Y4eOHUKa», TO €CTb W3YyYUTh OCHOBHBIE TEMBI

HIKOJILHOW MpOrpaMMbl Ha yriy0jgeHHOM ypoBHe. [Iporpamma BkitOYaeT 3aJaHMsl, HOBbIE JJIs JETEH, MO3BOJISIONIME MOBBIIATE 00pa30BaTEIbHbIH

YPOBEHb BCEX yUalIUXCs, TaK KaK KaXKIbI MOXKET paboTaTh B 30HE CBOETr0 OJIMKAMNIIEro pa3BUTHS.

Omauyumensvnaa 0cobeHHOCMb OAHHO20 Kypca COCTOUT B TOM, YTO KypC IOApa3yMeBaeT IVIAHOMEPHOE pa3BUTHE MHTEpeca K IpeIMETy 4epes

HECTaHJAPTHHIC 3aJJaHUs, MATEeMATHYECKUE UTPBI, TPOOJIeMHOE 00yUeHUe U T.1., TpeOyroliee MPOYKTUBHOW IEATEILHOCTH B MPOIECCE BBHIMOIH EHUS

MaTeMaTUYECKUX 3aJJaHul, OPMHUPOBAHNE YMEHUN U HABBIKOB JJISI PEIICHUSI MAaTEMAaTHYECKUX 3aJJaHUN TTOBBIIIEHHOT'O YPOBHSI CIIOKHOCTH.
CopepxaHue Kypca CIocoOCTBYET pa3BUTHIO OOpPa3HOIr0 MBIILIEHUS, (JOPMHUPOBAHUIO MPEIMETHBIX YMEHUW M HaBBIKOB, HEOOXOIUMBIX JJIsS

YCIIENIHOT'O PEIICHUs] YYEOHBIX M MPAKTUYCCKUX 3aJ]1ad, YIITYyOJICHHI0 MaTeMaTHUYeCKIX 3HAHWM, BOCIUTAHUIO MHTEpeca K MaTEeMaTHKE, CTPEMIICHHIO

MCIIOJIb30BaTh MATEMATUUECKU € 3HAHUS B TOBCEIHEBHOM JKM3HU. PelieHne MmaTeMaTHUEeCKUX 3a/1a4, CBA3aHHBIX C PA3BUTHEM JIOTUYECKOTO MBI €HUS,



OyzaeT crocoOCTBOBATH Pa3BUTUIO MBICIUTEIBHBIX ONEpalyii, 0OLIEMy MHTEIEKTyaJIbHOMY Pa3BUTHIO, 3aKPEMUT UHTEPEC JIeTell K M0o3HaBaTEIbHON
JEeSITeNbHOCTH.  BaxHbIM (PakTOpOM pealu3alvyd JaHHOW MpPOrpaMMBbl SIBJISIETCS CTpPEMJIEHHE DPa3BUTh y 00y4aeMbIX CIIOCOOHOCTh paboOTaTh
CaMOCTOSITENIbHO, TBOPYECKH MBICIUTh, COBEPLICHCTBOBATh KOMMYHUKATHBHBIE HAaBBIKM, HABBIKM apryMeHTalMH coOcTBeHHOH mo3unuu. Kaxnoe
3aHATUE CTPOUTCA TaK, UTOOBI MOOYXAATh YUEHHUKA CAMOCTOSATEIBHO PelIaTh BOSHUKAIOIIE TPOOJIEMBI.
Ileny npozpammsr — VHTEIUIEKTyalbHOE PA3BUTHE JIMYHOCTH KA)XJOr0 y4Yalllerocs € y4eTOM €ro WHIMBHIYAIbHBIX MHTEPECOB M HAKJIOHHOCTEH,
paciimpeHue u yriryojieHue MaTeMaTHYeCcKUX 3HaHUN yJamumxcs, OpMUPOBAHHME Y HUX MaTEMaTHUYE€CKONH KOMITIETEHTHOCTH.
3aoauu npozpammol:

— c(hopMHUPOBATDH Y yYALTUXCS CTOUKYIO CUCTEMY 3HAHUM, YMEHUHN 1 HABBIKOB, HEOOXOUMBIX JIJIsI TaJIbHEUIIero 00 yueHus;

— (opMHUpOBaTh y yyaluxcs, CTOWKUI HHTEpeC K IPeIMETy, pa3BUBaTh UX MaTEMAaTUYECKHE CIIOCOOHOCTH;

— pa3BUBATh JIOTUYECKOE MBIIIIJIEHHE, AITOPUTMUYECKYIO U TpapUyecKyro KyJIbTypy YYaluXcs, X MaTeMaTHUYECKYI0 HHTYULIUIO;

— BOCHUTBIBAaTh YMEHUS MPEO0JIEBATh TPYAHOCTH, HACTOMYUBOCTh, MHULIMATUBY, MOJOKUTEJIbHbIE KAUECTBA JIUUYHOCTH;

— IOATrOTOBMTH y4YallIMXCs K YUAaCTHIO B OJIMMIINAAAX U KOHKYpCaX;

— CO3JaTh YCIOBHMS JJIsl UHIMBUYaJbHON TBOPUYECKON NEATENBbHON, IPYNIIOBON, KOJJIEKTUBHONW pabOThI;

— (dopMHUPOBaTh ICUXOJIOTMYECKYIO0 TOTOBHOCTh YUAIIMXCs K YYaCTHIO B KOHKYpCaX, TYPHUPAX, OJUMIIHA/IAX.
Ilpunyunwvt npozpammol:

—  €0271ac08aHHOCMb TAHHOTO Kypca ¢ COIEpKaHUEM IIKOIBHOTO Kypca MaTeMaTHKHU 8,9 KIIaccoB;

—  000p060ILHOCMb — OXBAT JOMOJHUTENBHBIM 00pa30BaHUEM C YIETOM BO3MOKHOCTEH, CKIIOHHOCTEH, HHTEPECOB 00y4aeMbIX;

— Hay4YHOCMb — PACKPBITHE CBsI3€H M 3aKOHOMEPHOCTEH B M3y4yaeMOM MaTepHalie, BKIIOUEHHE O0ydaeMbIX B HCCIIEI0BATENIbCKO-TIOMCKOBYIO

pabory;
— docmynHOCmb — TIOI00P 3aJJaHUN C YYETOM BO3PACTHBIX OCOOEHHOCTEH 00yJaeMbIX;
—  npakmuyeckas HanpaeileHHOCMms — UCIOJIb30BaHUE O0ydaeMbIMU IOJIY4YEHHBIX 3HaHUH B JalpHeiiield paboTe Ha ypokax, IpU y4acTUU B
KOHKYpCax, OJIMMITNA/Iax;

—  Oupgepenyuayus — moadOp pa3HOYPOBHEBHIX 3aJaHU;

—  CAMOKOHMPO.Ib — PETYIAPHBIA U CHCTEMATUYECKHIl aHaJIN3 CBOMX OIIMOOK U HEeylay;

—  peanucmuyHoCmsb — BO3SMOKHOCTb PEAJIbHOI'0 YCBOEHUS JAHHOI O Kypca 3a KOHKPETHBIN Mepruo/l BPEMEHH.
Bo3pacmmnoe npeonaznauenue npozpammot



JlanHast mporpamma paccuuTaHa Ha ydamuxcs oT 13 mo 15 mer (8,9 kmaccel), KOTOPBIM HHTEpECHa Kak camMa MaTeMaTHKa, TaK U BO3MOXKHOCTb
yIy4UIUTh KadeCTBO 3HAHMM IO MpeIMeTy, MpeAnoiaraeT pas3dyHble BHJIbI JIEATEIbHOCTH C YYE€TOM HX BO3PACTHBIX M (PU3MOJIOIMYECKUX
0COOEHHOCTEH, UHTEPECOB JAETEeH U MOTPEOHOCTEN poauTeNei B JOMOIHUTEIHPHOM 00pa30BaHUU.
[Tporpamma npeaycMaTpuBaer paboTy AeTCKUX Tpymni B koauuectse 10 — 15 yenosexk.
Cpoku peanuzayuu npozpammol
N3y4eHne Kypca pacCUUTaHO Ha roJl — 68 4acoB ¢ HEAENbHOW HAarpy3Kou 2 yaca.
Dopmot u pexcum 3aHAM UL
3aHsaTusa npoBoasTCA 2 pa3za B Heaeno. OCHOBHbIE (POPMBI OpraHU3aLMHU 3aHATHI:

— UHAMBHUAYaJIbHBIE (CaMOCTOSTENbHBIE paOOTHI, y4acTHe B oauMnuanax, «KeHrypy», pabora Ha KOMIBIOTEPE, UHAUBUAYAJIbHbIE OECe/bl);

—  KOJIJIGKTUBHBIE(IIPOBEEHIE MACCOBBIX MATEMAaTUYECKUX MEPOIIPUATHI);

— TpYIIOBBIE (TEOPETUUECKUE U MPAKTUUECKUE 3aHATHS 10 METOJUKAM HHTEPAKTHBHOTO OOYUEHHS).

OtnuurieM naHHOM 00pa3oBaTENbHOM NPOrpamMMbl SBJISETCS COYETaHWE WHIUBUAYaJbHOH W TpynmoBod (opMm paboThl ¢ ydalluMUCH.
PazHooOpasue crnoco0oB MOTy4eHHs 3HAHUI U HABBIKOB MO3BOJISIET COXPAHUTH Y BOCIIUTAHHUKOB MHTEPEC K 3aHATHSAM JJIUTEIBHOE BPEMS.

ITporpamma kypca «M30paHHble BOIPOChl MaTeMAaTHKH» HallpaBlieHa Ha BOCIIUTAHUE HHTEpeca K MPEIMETY, Pa3BUTHIO
Ha0JII01aTeNIbHOCTH, I €OMEeTPUYECKOM 30pKOCTH, YMEHUSI aHAJIM3UPOBATh, 10Ta/IbIBAThCS, PACCYK/1aTh, I0Ka3bIBaTh, YMEHUS pelIaTh yueOHYI0 3a7a4y
TBOpUecKu.ColleprkaHue MOKET ObITh CIOIb30BAHO AJIs [T0Ka3a 00y4aroIuMcsl BO3MOXKHOCTEH MPUMEHEHUS T€X 3HAHUM U yMEHUH, KOTOPBIMU OHU
OBJIJICBAIOT Ha YPOKaX MaTEMaTUKH.

[Iporpamma npemycMaTprBaeT BKIIFOUCHHE 337249 U 3aIaHUH, TPYIHOCTh KOTOPBIX OMPENesieTcs He CTOJIBKO MaTeMaTHUYECKIM COJIep)KaHUEM, CK OJIbKO
HOBHU3HOW ¥ HEOOBIYHOCTHIO MAaTEMATHYECKON CHUTYaIMH. DTO CITOCOOCTBYET MOSBICHHUIO K ETaHH 0TKa3aThCs OT 00pasiia, MPOsIBUTh
CaMOCTOSITENILHOCTh, (POPMUPOBAHUIO YMEHHH paboTaTh B YCIOBUAX MOMCKA, PA3BUTHIO COOOPa3UTEIbHOCTH, TF0003HATEILHOCTH.

B MponecCcCe BbIITOJTHCHUA 3aI[aHI/1ﬁ ACTU y4aTCsd BUACTb CXOACTBA U pa3jinyusl, 3aM€4aTb USMCHCHUS, BBIABIIATL IPUYHUHBI U XaPAKTCP 3TUX H3M€HCHHﬁ,
Ha 3TOM OCHOBE Q)OpMYJ'II/IpOBaTI) BBIBO/IBI. CoBMecTHOE C YUUTCIICEM ABUKCHHUEC OT BOIIPOCA K OTBETY — 3TO BO3MOKHOCTb HAYUYHUTb YYCHUKA
pacCyxKaaTb, COMHCBATLCA, 3aAYMbIBATbCA, CTAPATBCA U CaMOMY HaWTH BbIXOJ — OTBCT.

[Tporpamma y4uThIBa€T BO3PAaCTHBIE OCOOEHHOCTH IIKOJbHUKOB OCHOBHOW CTYIIEHU U I03TOMY IIPEAYCMaTPUBAET OpraHU3aLMI0 IOBUKHON
JEeSITEeNbHOCTH yYaluXcs, KOTOpast He MeIIaeT yMCTBeHHOU pabore. C 3TOH 11eNbI0 BKIIFOYEHBI T OJIB)KHBIE MaTeMaTh4yeckue urpsl. [lpenqycmorpena
IIOCJIEN0BATEIbHASL CMEHA OJHUM YYEHUKOM IEHTPOB» JEATEIbHOCTH B TEUEHUE OJHOr0 3aHATUsA. [lepeIBuKEHHE 10 KJIACCy B XOJ1€ BBIIIOJIHEH Us
MaTeMaTUYECKUX 3a/laHui Ha TUCTaX OyMaru, pacroloKeHHBIX Ha CTEHAaX KJIACCHOW KOMHATHI M JIp. Bo Bpemst 3aHsITHI Ba>KHO MOAEPKUBATH IPIMOE
o0IIeHr e MEX Ty 1eTbMH (BO3MOXHOCTb OJIXOAUTH IPYT K APYTY, IEpEeroBapruBaThcs, 0OMEHUBATHCSA MbICIsAMU). [1py opranuzanuu 3aHATHIA



1eJIECO00Pa3HO UCIIOIB30BaTh MPUHIUI CBOOOIHOr O ITEPEMEIIEHUS 10 KiIaccy, padoTy B Iapax 10 CTOSHHOIO U CMEHHOT'O COCTaBa, paboTy B IpyMIax.
Hexotopble MaTeMaTH4YeCKHE UTPHI U 331aHUSI MOTYT IPUHUMATh (OPMY COCTSI3aHUIl, CODEBHOBAHUI MEXAy KOMaHAaMH.

CopneprxkaHue nporpaMMbl OTBEYAET TPEOOBAHUIO K OpPraHU3alli BHEYPOUHOH J1€ATEIbHOCTH: COOTBETCTBYET Kypey «MaTemaTtukay, He TpeOyeT OT
o0yyarouxcs AOMOJTHUTEIbHBIX MaTeMaTHUECKUX 3HaHUH. TemaTuka 3aja4 1 3a/laHuil OTpakaeT peasibHbIe T03HaBaTeIbHbIE HHTEPECH! JeTeH,
COZIEPKUT MOJIE3HYIO U JIOOOMBITHYIO HH(OPMAIUIO, HHTEPECHBIE MaTeMaTHYeckue (aKkThl, CIOCOOHBIE 1aTh IPOCTOP BOOOPaKEH UIO.
Ilnanupyemoie pe3ynvmamul uzyuenus Kypca

OOyuaromuiics NOJy4UT BO3MOKHOCTD:

- OBJIaACTb MCTOAAMU PCHICHUA 3a4a4 Ha BBIYHUCIICHUSA U 10KA3aTCIIbCTBA: MCTOAOM OT IIPOTUBHOI'O, METOIOM HOZ[OGI/IH, MCTOAOM nepeGopa Bapu aHTOB
U METOJOM Ir'€COMCTPUICCKUX MCCT TOYCK;,

- HAYYUTHCS HEKOTOPBIM CHELMAIbHBIM IPUEMAM pelIeHUss KOMOMHATOPHBIX 3a/1a4;
- HCIIOIb30BATh JIOTAJIKy, 03apEHUE, UHTYHIINIO;
- MCIIOJIb30BaTh TAKME MATEMATUYECKUE METOIBI M IPUEMBI, KaK I1epedop JOTHYECKUX BO3MOKHOCTEW, MATEMAaTUYECKOE MOAEITUPOBAHUE;
- [IeJICHaINlpaBJIeHHO U OCO3HAHHO Pa3BUBAaTh CBOM KOMMYHUKAaTUBHBIE CIOCOOHOCTH, OCBAaUBATh HOBBIE SI3bIKOBBIE CPEJICTBA.
JIuunocmnmuvie pesynromamol:
o Pa3ButHe m0603HATENIBHOCTH, COOOPA3UTEIBHOCTH MPH BBHINOJIHEHUHU Pa3HOOOPAa3HBIX 3aJaHUI IPOOIEMHOI0 U 3BPUCTHUECKOI0 XapaKTepa.
e Pa3BuTHe BHUMATEIbHOCTH, HACTOMYMBOCTH, LIEJICYCTPEMIICHHOCTH, YMEHUS IIPEOJ0JIEBATh TPYIHOCTH — Ka4E€CTB BEChbMa Ba)KHBIX B
IPaKTUYECKOM e TENbHOCTH JII0OOr0 YeIOBEKa.
e Bocnuranue uyyBcTBa ClIpaBeIJIMBOCTH, OTBETCTBEHHOCTH.
e Pa3BuTHE CAMOCTOATENBHOCTH CYXKIECHUMN, HE3aBUCUMOCTU M HECTAHIAAPTHOCTU MBIIUICHUS.

Memanpeomemmuwle pe3ynomamaot:

e (CpaBHeHHE pa3HBIX MPHEMOB JICHCTBUH, BBIOOP YAOOHBIX CIIOCOOOB JIJIsi BHITIOJTHEHHSI KOHKPETHOT'O 3aJaHusl.



MogenupoBaHue B IPOL[ECCE COBMECTHOIO 0OCYKI€HUS aIrOpUTMa PELIEHU s YUCIOBOr0 KPOCCBOP/a; UCIOIb30BaHUE €r0 B X0O/€
CaMOCTOSITENIbHOW pabOoTHI.

[TpumMeHeHue U3y4eHHBIX CIIOCOO0B yueOHOH paboThl M MPUEMOB BBIYMCICHUN AJ1s1 paOOThI C YMCIOBBIMU T'OJIOBOJIOMKAMH.
AHanu3 paBUII UTPBI.

JleficTBHE B COOTBETCTBUU C 3aJaHHBIMU IIPABUIIAMH.

BxiroueHue B rpynmoByto paboTy.

VYuactue B 00CykAeHUN TPOOJIEMHBIX BOIIPOCOB, BBICKAa3bIBAHUE COOCTBEHHOTO MHEHUS U apryMEHTHUPOBAHHUE €ro.
AprymMeHTHpoBaHHE CBOEH MO3UIINK B KOMMYHUKAIIMH, YYUTBIBAHUE Pa3HBIX MHEHUH, HCIIOIb30BaHUE KPUTEPUEB 111 0OOCHOBAHMS CBOETO
CYXJICHHUS.

ComnocraBieHHe MOJy4EHHOT 0 pe3yibTaTa C 3a/laHHbIM YCIOBUEM.

KonTtponupoBanue cBoeil 1esTeNbHOCTH: OOHAPYKEHUE U UCIIPaBIEHHUE OINOOK.

AHanu3 TeKcTa 3a7]auyi: OPUEHTUPOBAHUE B TEKCTE, BbIIEIEHNE YCIOBHSI U BOIIPOCA, JAHHBIX U HCKOMBIX YHce (BEJIUYHH).

ITouck 1 BeIOOp HEOOXOAUMON MH(OPMALIUK, colepXkKalleiics B TEKCTe 3a7a4i, Ha PUCYHKE HJIM B TaOJIUIIe, JJI OTBETA Ha 3a/laHHbIE BOIIPOCHI.
MogennpoBanue cuTyaluu, ONMCAHHON B TEKCTE 3aJa4H.

Hcnonp3oBaHUE COOTBETCTBYIOLIMX 3HAKOBO-CUMBOJIMYECKUX CPEICTB AJI MOJIEIMPOBAHUS CUTYaIHH.

KoncrpynpoBaHue 1ociejoBaTebHOCTU «IIAroBy» (aJrOpuT™M) pelieHus 3a1auu.

O0BbsacHeHue (000CHOBaHNE) BBHIITOJHSAEMBIX U BBIITOJHCHHBIX JICH CTBUH.

Bocrnpoussenenue crocoba pereHus 3aJauu.

AHanmu3 NpeasIoKEHHBIX BApUAHTOB PEIICHUS 3a/1a4H, BBIOOP U3 HUX BEPHBIX.

Bri6op Haubomnee r3pdekTuBHOrO criocoda penieHus 3aaaum.

OneHka npeabsIBICHHOr0 TOTOBOTO PEIeHUs 3a/1aul (BEPHO, HEBEPHO).

VYuactue B yueOHOM J1Majore, olleHKa Mpoliecca MoucKa U pe3ysibTaTOB PeIICHUs 3aJauH.

KoHcTpynpoBaHue HecI0KHBIX 3a7a4.

Beinenenue purypsl 3a1anHON (OPMBI Ha CIIOKHOM YEpPTEXKeE.

AHanu3 pacnoJyioKeHus Aetajiel (TaHOB, TPEYTOJIbHUKOB, YT OJIKOB, CIUYEK) B UCXOAHON KOHCTPYKIIUH.

Cocrasnienue ¢urypsl u3 yacreil. OnpezneneHue Mecra 3aJaHHON JeTajal B KOHCTPYKIIMH.

BrIsiBIIEHHE 3aKOHOMEPHOCTH B PACIIOI0XKEHUH JI€TaJIel; COCTABIECHHE JETAIA B COOTBETCTBUH C 3aJaHHBIM KOHTYPOM KOHCTPYKLIHH.
CormnocTaBieHHe NOTy4eHHOr 0 (IPOMEXYTOYHOI0, UTOrOBOI'0) PE3yJIbTaTa € 3aaHHBIM YCIOBHUEM.

OO0mpscHeHue BpIOOpA AeTaneil uim criocoda Aei CTBUS PH 3aJaHHOM YCJIOBHUH.

AHanu3 npeasioKEeHHbIX BO3MOKHbBIX BApHAHTOB BEPHOI'O PEILICHUS.

MogenupoBanue 00bEMHBIX GUTYpP U3 pa3IMYHBIX MaTepuaioB (IIPOBOJIOKA, MNIACTHIIMH U JIp.) U U3 pa3BEPTOK.

Ocy1ecTBiieHUE Pa3BEPHYTHIX 1€HCTBUN KOHTPOJIS M CAMOKOHTPOJISL: CpaBHUBAHHE MOCTPOEHHONW KOHCTPYKLUHU € 00pa31ioM.



Ilpeomemmnuvie pezyromamot:
Coznanne GpyHaameHTa A MaTEMaTHUECKOTO pa3BUTHS, (OPMUPOBAHIE MEXAaHHU3MOB MBIIIUICHUS, XaPAKTEPHBIX i1 MATEMAaTUYECKOU J1eATeIbHOCTH.

B pe3ynbTaTe 0cBOCHUS MpOorpaMMbl OPMHUPYIOTCS CIEAYIOIINE YHUGEPCAIbHbLE YUeOHble Oelicmus, cOOTBeTCTBYIoNE TpedoBanusM T'OC OO0
2-ro MOKOJIECHUSI:

Juunocmnmnuie:

e CdopmupyroTcs mo3HaBaTeIbHbIE HHTEPECHI,

o IloBeicUTCS MOTHBAIIHS,

e TloBeicutcs mpodeccuoHanbHOe, KU3HEHHOE CaMOOMpeelIeHne

e BocmuTaercs 4yBCTBO CIIpaBeIIMBOCTH, OTBETCTBEHHOCTH

e Cdopmupyercs caMOCTOSTEIBHOCTD CYXKICHUH, HECTAHIAPTHOCTH MBIIIIJICHUS

Pezynamuenovie
BynyT cdopmupoBaHsl:

e IEJICYCTPEMIICHHOCTb U HACTOMYMBOCTb B IOCTHKEHUU LEJIeH

e TOTOBHOCTbH K IIPEOJOJIEHUIO TPYAHOCTEN U KU3HEHHOI'O0 OIITUMHU3MA.

e oOyuarommuiics HayYUTCs: MPUHUMATD U COXpaHATh yueOHYIO 3a7a4y,

e IUIAHMPOBATh CBOE JIEMCTBUE B COOTBETCTBUU C MIOCTABJIEHHOM 3aJa4ei,

e BHOCHUTb HEOOXOAMMBIE KOPPEKTHUBEI B €M CTBHE

e TIOJYYUT BO3MOKHOCTb HAYYUTHCS CAMOCTOSATEIILHO YUYUTHIBATh BBIICICHHBIC YYUTEIEM OPUEHTHUPBI.

Ilo3nasamenvuoie

Hayuarcs:

° CTaBUTHh U (bOpMy.]'II/IpOBaTI) 3aaa4y, CaMOCTOSATCIBHO CO3JaBaTh aJITOPUTM ACATCIIbHOCTU IPU PEIICHHUN np06neM TBOPUYECCKOI'0 U TOMCKOBOI'O
XapakTepa;
° AHaJIM3UpPOBATh 00BEKTEHI C LCIBIO BBIACICHUA ITPHU3HAKOB;



. BBIABHUI'aTh TUIIOTE3bI U UX O6OCHOBBIB3,TB,
e  CaMOCTOSTEIbHO BBIOMPATh COCOOBI pellIeHus MPOOIeMbl TBOPUECKOTO U MOMCKOBOI'O XapakTepa.

Kommynukamuenvie
Hayuarcs:

e pacmpezensTh HauajJbHbIC ACUCTBHS U ONEpalii;
e 00OMeHMBaThCS CrIOCOOAMHU JEHCTBUY;

e paboTaTh B KOJUIEKTUBE;

e  CTaBUTb IPABUIIBLHO BOIPOCHL.

Peanmusyercs 6e3ouenounas gopma opranuzanuu ooydenus. s ouneHku 3QpPeKTHBHOCTH 3aHATUIN HCIOJIb3YIOTCS CIEAYIONINE TOKA3aTeNU: CTETl eHb
CaMOCTOSTEIILHOCTH O0YYarOIIMXCsI IPY BBITTOJIHCHUH 33JaHUI; TO3HABATEIbHAS aKTUBHOCTH HA 3aHATUAX: )KUB OCTh, 3aMHTEPECOBAHHOCTb,
o0ecreynBarolee MoJ0KUTeIbHbBIC PE3YyJIbTAThI; PE3YyJIbTATHI BHIMOJHEHHUS TECTOBBIX 3aJJaHUN U OJIMMITMAIHBIX 3aJaHUH, IPU BHITOJIHEHUHA KOTOPBIX
BBISIBIISICTCS, CIIPABJISIIOTCS JIM YYEHUKH C HUMH CaMOCTOSITENILHO (CIIOBECHAs OIIEHKA); CTOCOOHOCTh TUTAHUPOBATh OTBET M XOJ PeIIeHUs 3a/1ay,
MHTEpEC K TeME; OPUTHHAIBHOCTh OTBETA; MOJATOTOBKA U MPE3EHTAIVS MHIUBHIYyaIbHBIX H KOJUIEKTUBHBIX TBOPYECKUX MPOEKTOB. Hampumep, MOKHO
MCI0JIb30BaTh KaY€CTBEHHbBIE UTOTOBbIE OLEHKH YCIEIIHOCTH Y4YE€HUKOB. “[IposiBUII TBOPUECKYIO CAaMOCTOSATEIbHOCTh HA 3aHATUAX ~, “Y ClIelHO
ocBom nporpammy”’, “IToceman 3anstus ”. KocBeHHbIM oOKazaTeneM 3(pQeKTHBHOCTH 3aHATUH SIBISIETCS MTOBBIIIEHUE KA4eCTBA yCIIEBAEMOCTH I10
MaTeMaTHKE.

I[OMaIJ_IHI/IC 3aJaHUs BBIIIOJHAIOTCA IO KCIAHUIO YUallIUuXCA.

3aHaTus IMPOBOJSATCA B KaOMHETE MAaTEMATHKH C UCIOJIb30BAHUEM MyHBTHMeHHﬁHOFO 060py210BaHI/I$I (HpOCKTOp, KOMHBIOTep), BHACOMATCPHUAJIOB,
KOMIIBIOTCPHBIX ITPOrpaMM.

diopma opzanuzauuu Oﬁyqeﬂu}l.’KOM6I/IHI/Ip0BaHHOG 3aHATUC, IOBTOPCHUEC, COPCBHOBAHUC, MATCMATUYICCKAA UI'pa.

Dopmbl nodsedeHUs UM 0208 PeanU3aAuUU RPOPAMMDBL:
OcBoeHue Kypca 3aBepIIaeTCcsl HTOTOBOM TUArHOCTUKON (KOMITBIOTEPHOE TECTUPOBAHUE) M AaHKETUPOBAHUEM C IIEJIBIO ONPEICICHHS 00yUJarOIIUMHUC 5
MOJIE3HOCTH JJI HUX JJAaHHOTO Kypca.

MeTtoauyeckoe odecnedeHre NporpaMMmsl



ConepxaHre IpOrpaMMbl MPEANOIaraeT NPUMEHEHHE 3JIEMEHTOB JIEKIMOHHO-IIPAKTUYECKOW CcHUCTeMbl OOyueHHs C OMOpod Ha TBOPUYECKOE
B3auMozelicTBUe ¢ oOydyaeMbIMH.  Vcnonb3oBaHHe JIEKIMOHHO-NPAKTUYECKOW cUCTeMbl OO0y4deHHs M HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH JacT BO3MOXHOCTh YCKOPEHHO H3y4YUTh YacThb TEOPETHYECKOro MaTepuaia. B paboTe IMPOKO HCMONb3YIOTCS COBPEMEHHBIE
o0Opa3oBaTenbHble METOAMKU M TEXHOJOTMM, a UMEHHO: MpoOsieMHOe OOydeHUE, UTPOBbIE TEXHOJOTMH, METOJ IMPOEKTOB, TEXHOJOTUS CO3JIaHUs
CUTYallMM yCIleXa, METOJUKA Pa3BUTUS KPUTUYECKOT O MBIIUICHHUSI, UHTEPAaKTUBHAS TEXHOJIOT U

®opMbl OpraHu3aliy 3aHATHH MO3BOJISIIOT KaX/10MY YYaCTHUKY IPOSBUTH CBOM UHIMBUyaJbHbIE CIOCOOHOCTH. {715 MOBBIIEHNST MOTUBAIIHH,
CaMOOLICHKH, CIUIOYEHUS KOJUIEKTHBA 3aINIAHUPOBAHbBI MACCOBBIE TEMATUYECKHUE MEPOIIPUATHS MATEMATHYECKOM HAIPABJICHHOCTH.

B yueOHOM mpouecce HCHOIB3YIOTCS METOAWYECKHE pa3pabOTKM aBTOpa M MEAArorndeckuil omelT yuutened cTpaHbl. OCHOBHOH
JUAAKTUUECKUN MaTepuai B3AT U3 ACHCTBYIOIMX y4eOHBIX U IUIAKTHUYECKUX mocoOuil. Pacnpenenenne yueOHOro BpeMeHH B MpOrpamMme SIBIISIET Cs
OPUEHTHPOBOYHBIM. YUHUTENIO Ja€TCs IIPABO KOPPEKTHPOBATh €I0 B 3aBUCUMOCTH OT KOHKPETHOW yueOHOM CUTYyallUH.

TexHuueckoe OCHalIEHME Ipolecca OOyd4eHMsI CBS3aHO C CO3JaHMEM YCIOBUH [JIs1 KOMIIBIOTEpHOM HoAaepkKu Kypca. HeoOxonumblie
TEXHUYECKHE CPEACTBA 00YUEHUS — KOMIIBIOTEPbI, MyJIbTUMEIUNHBIA IPOEKTOP, IPUHTED.

Conep:xkanue
JOMOJTHUTEJIbHOH 00pa3oBaTe/IbHOI NPOrpaMMBbl
«H30paHHbIEe BONPOCHI MATEMATHKI)
Tema 1. Ypaeuenua u cucmemwvl Junennvix ypasnenuii (14u). YpaBHeHUd, CBOAAIIMECS K JIMHEHHBIM. JIMHElHbIE ypaBHEHUsI C MOAYJEM BHUJA
lax+B|=c; alx|+B=c; |a]x|+B|=c; (a|x|+B)(c|x|+d)=0. JluHeiiHble ypaBHEHHS C OJHOI MEpPEeMEHHON C MapaMeTpaMHd BHUJA aX=B U CBOISIIMECS K HUM.
Pemenne cucreM NMHENHHBIX ypaBHEHUH pa3IM4YHBIMU criocobamu. CHCTEMBI JIMHEHHBIX ypaBHEHHI c mapameTpaMu.CHCTEeMBl TpexX JIMHEHHBIX
ypaBHEHHI1 C TpeMsl TepeMEeHHBIMHU.
Tema 2. @yuxkyuu (14u). OyHkius — MaTeMaTHUecKasi MOZENb peajbHBIX MPOILECCOB. YCIOBHUE MapalieTbHOCTH U MEpIEeHIUKYIIPHOCTH TpadrKoB
nuHeHHBIX GyHKIMid. CoiicTBa ymHelHOW (QyHkuuu. Ytenue rpaduka Gynkiuu. [loctpoenre rpadmkoB KycOYHO 3aJaHHBIX (QyHKIUU. | paduku
¢bynkunii Buga y=f(|x|), y=/f(x)|. YpaBHeHue c 1Byms nepeMeHHbIMU U ero rpaduk. I'paguuecknii MeTo]| peleHus 3a1a4 ¢ napameTpamu.
Tema 3. Ilenvie eviparxcenuna u ux npeoopazoeanue (14u). llenvie BoIpakeHUS U UX BUAbL. MHOrowieHsl. [[efiCTBUS C LE€IbIMU BBIPAXKECHUSIMU.
[enenne mHorouwsieHoB. HaxokaeHue panMOHaIbHBIX KOPHEH MHOIOYJICHOB. Pa3iokeHne MHOrO4JIE€HOB Ha MHOXHUTENW. PemeHue ypaBHEHUM
METOJIOM PA3JIOKEHNSI MHOI'O4JIEHOB HA MHOXKUTENH. POPMYIIbl COKpAaIEHHOTO YMHOKEHHUsI. Bo3BeeHue ABy4IIeHa B CTEIIEHb. BhlaeneHue kBaapara
nByuieHa. Haxoxxienue HauOoblIero 1 HaMMEeHbILEro 3HaueHusl BbIpakeHus. Perienue 3a1a4d Ha 1€IMMOCTb.



Tema 4. Pewenue 0azoevix 2eomempuueckux 3adau (12u). Axcuombl miuaHumerpuu. OTpe3ku, yribl. YTJbl, 0Opa30BaHHbIE NMpPU MEpPECeUECHUU
HOPSAMBIX. YTJIbI C COOTBETCTBEHHO NapaslieIbHbIMU CTOPOHAMHU. YTJIbl C COOTBETCTBEHHO MEPHEHIUKYISPHBIMU cTopoHamH. [lapanenbHblie npsmble.

Tema 5. Ochnognvie ceoiicmeéa u mouxku 6 mpeyzonvrHuxe (14uy). OCHOBHBIE TEOPEMBI B TpPEYIrOJbHUKE.
TpeyrojbHuKa. [IpIMOYyroyibHBI TpPEyroJbHUK U €ro cBoicTBa. MeauaHa, NpoBeJeHHAass K TUIOTEHY3€ MPSIMOYTOJBHOTO TpPEYroJibHUKA.

PaBHOOEApEHHBIN TPEYTOJbHUK U €r0 CBOHCTBA.

IIpumepHOe TeMaTHYecKOe NJIAHUPOBAHUE

Ne n/n Ha3zeanue memoi Konuuecmeso uacos
meopusi | Npakmuka | 6ce2o

1. YpaBHEHUSI U CUCTEMBI JIMHEHHBIX YpaBHEHUM 2 12 14
2. DOYHKIUT 2 12 14
3. I{enbie BeIpaKeHUs 1 X TPEOOpPa30BaAHNE 2 12 14
4. Pemenue 6a30BBIX TEOMETPUUYECKUX 3a]1a4 2 10 12
5. | OcHOBHBIE CBOWCTBA M TOYKU B TPEYTOJIbHUKE 2 12 14

Bcezo 10 58 68

Menunana, OuccekTpuca, BBICOTA

HpnMepﬂoe TEMATUIECCKOC INIAHUPOBAHUE, B TOM YHUCJIC C YY€ETOM paﬁoqeﬁ nmporpaMmMmsbl BOCIIUTAHUA C YKa3aHUEM KOJINYECTBA 4acCoB,

OTBOAMMBIX HA U3YY€HUE KaKI10# TeMbl

Ne ypoka \ Tema ypoka

KoJua.4acoB

Pa3zjnes 1. YpaBHeHusl M CHCTeMbl JIMHEeHHbIX YPaBHeHHMi 144

ypaBHeHI/IH, CBOJSIIIMECS K JIMHEHHBIM

JIuneiinple ypaBHEHUS C MOAYJIEM

JIuneiiHple ypaBHEHHUs C MOAYJIEM

JIuHelinble ypaBHEHUS C OJHOM MEPEMEHHOM C MapaMeTpamMu

JluHeliHble ypaBHEHUA C OJIHOM NEPEMEHHON ¢ apaMeTpaMu

NN || N —

JInHeliHble ypaBHEHUS C OJHON MEPEMEHHON C mapaMeTpaMH BUA aX=B U CBOJSAILMECS K HUM

U (VI [ VRN U U




7 JIuneiiHble ypaBHEHU C OJIHOM IEPEMEHHOM C MapaMeTpamMu BUJa aX=B U CBOZSIIMECS K HUM 1
8 Pemenue crctem JIMHEHHBIX YPAaBHEHUH Pa3JIMUYHBIMU CIIOCOOAMHU. 1
9 PerieHne cucteM NTMHEHHBIX YPAaBHEHUN Pa3IMYHBIMU CIIOCOOAMHU. 1
10 Pemenue cuctem JIMHEHHBIX YPAaBHEHUH Pa3JIMUYHBIMU CIIOCOOAMHU. 1
11 CucreMbl TMHEWHBIX YPAaBHEHHH € ITapaMeTpamMu 1
12 CucreMbl TMHEWHBIX YPAaBHEHHH € ITapaMeTpamMu 1
13 CucteMbl TpeX JIMHEHHBIX YpaBHEHHH ¢ TpeMs epEeMEHHbBIMHU. 1
14 CucreMbl TpexX JIMHEHHBIX YpaBHEHHH ¢ TpeMs IEpEMEHHBIMHU. 1
Pa3znen 2.®@ynkuum 14 4
1 DyHKIMSA — MaTeMaTH4eCcKask MOJIEJIb PeaIbHbIX IIPOLECCOB 1
2 @DyHKIMS — MaTeMaTHYecKasl MOJIEJIb PeaJIbHBIX IPOLECCOB 1
3 CBolicTBa TMHEHHON (YHKIINUH. 1
4 CBolicTBa TMHEHHON (YHKIINUH. 1
5 UYrenue rpadpuka QyHKIUU 1
6 Urenue rpaduka QyHKIUU 1
7 [Toctpoenue rpaukoB KyCOYHO-33aJaHHBIX (DYHKIIHUM 1
8 [TocTpoenue rpauKoB KyCOUHO-3aIaHHBIX (DYHKITUN 1
9 I'padpuku pynkuuit Buga y=f(|x|), y=[f(x)|. 1
10 I'paduku dynkuuit Buga y=f(|x|), y=[{(x)|. 1
11 VYpaBHeHUE C IBYMS IEPEMEHHBIMU U €ro rpaduk 1
12 YpaBHeHHE ¢ TBYMsI IEPEMEHHBIMH U €ro rpaduk 1
13 I'padrueckuii MeTon pelieHus 3a1ad ¢ napaMeTpaMu 1
14 ['paduueckuii MeTox peleHus 3a1ay ¢ napaMmerpaMu 1
Pa3znea 3. Lleable BhIpaskeHus 1 MX IpeoOpa3oBanneld u
1 [{enbie BoIpakeHUs U UX BUBI 1
2 [{enbie BbIpakeHUs: U UX BUIBI 1
3 MHoOrouJeHsl. 1
4 MHOro4J1eHs!. 1
5 JleficTBYs ¢ NEenbIMH BBIPAKEHUSIMU. 1
6 JleficTBUs ¢ 1EeTIBIMM BBIPAXKEHUSIMU. 1
7 Jlenenne MHOT OYJICHOB 1
8 JlemeHne MHOT O4JICHOB 1




9 HaxoxaeHue palinoHaIbHBIX KOPHEH MHOTIOYJICHOB 1
10 Haxoxxnenue panmoHaibHbIX KOpHEH MHOTO4JIEHOB 1
11 Pa3yioxxeHne MHOrO4JICHOB Ha MHOXKHUTEIN 1
12 Pa3jioxxeHne MHOrO4JICHOB Ha MHOXKHUTEIN 1
Perienve ypaBHEHUI METOOM Pa3/I0KEHHUSI MHOTOUJICHOB Ha MHOXKUTENU. POpPMYJIbl COKPAILIEHHOTO
13 YMHOKEHHUs. Bo3Be/ieHUE ABYyYJIeHA B CTEIEHb. 1
Perienre ypaBHEHUI METOOM Pa3I0KEHHUSI MHOTOUJICHOB Ha MHOXKUTENU. DPOpPMYJIIbl COKPAIIEHHOTO
14 YMHOKEHHUs. Bo3BeeHuE AByYJIeHA B CTEIEHb. 1
Pa3nen 4. Pemenune 6a30BbIX reoMeTpuieckux 3aaayd 12 u
1 AKCHOMBI IIJIAHUMETPUU 1
2 AKCHOMBI IIJIAHUMETPUU 1
3 OTpe3Ku, yribl 1
4 OTpeskH, yribl 1
5 VY11, 00pa3oBaHHbIE IPU EPECEUEHNUN TPSIMBIX. 1
6 Vb1, 00pa3oBaHHbIE PU EPECEUEHUHN TPSIMBIX 1
7 VTIiibl ¢ COOTBETCTBEHHO NapaJijieIbHIMU CTOPOHAMHU. 1
8 VTribl ¢ COOTBETCTBEHHO MapaJiieIbHBIMUA CTOPOHAMH. 1
9 VYTI1bl € COOTBETCTBEHHO MEPHEHANKYISIPHBIMU CTOPOHAMU 1
10 YTIIBl ¢ COOTBETCTBEHHO MEPIEHANKYJIIPHBIMU CTOPOHAMU 1
11 [TapannensHbIe IPsIMBIC 1
12 ITapannenbHble IpsiMbIe 1
Pa3znen 5. OcHOBHBIE CBOMCTBA M TOYKH B Tpeyrojbuuke 14 4y
1 OCHOBHbIE TEOPEMBI B TPEYT OJIbHUKE. 1
2 OCHOBHbIE TEOPEMBI B TPEYT OJIbHUKE. 1
3 Menuana, GuccekTpuca, BICOTa 1
4 MenuaHna, GuccexTpuca, BbIcoTa 1
5 [IpsiMOyTOJIBHBIN TPEYTOJILHUK U €0 CBOKCTBA. 1
6 [IpsiMOyTOJIBHBIN TPEYTOILHUK U €0 CBOKCTBA. 1
7 Menuana, npoBeJeHHas K TUIIOTEHY3€ NPSIMOYT'0JIbHOTO TPEYrOJIbHUKA 1
8 Menuana, npoBeJeHHas K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYroJIbHUKA 1
9 MenuaHna, npoBeieHHas K THIIOTEHY3€ NPSIMOYTOJIbHOI'O TPEYTroJbHUKA 1
10 PaBHOOEIpEHHBIN TPEYTOJbHUK U €T0 CBONCTBA 1




11 PaBHOOEIPEHHBIN TPEYTOJILHUK M €T0 CBOMCTBA 1
12 PaBHOOEIPEHHBIN TPEYT'OJILHUK M €r0 CBOHCTBA 1
13 PaBHOCTOpOHHMIT TPEYT OJILHUK U €r0 CBOMCTBA 1
14 MartemaTrieckasi KOMaHAHas UTpa Ha PEIICHUE TPEYTrOJIbHUKOB 1
UTOTO 68

y‘leﬁHO-METOIH{I‘leCKOC U MATCPUAIBHO TEXHHYECKOE o0ecreyeHmne nmporpamMmmal

Jumepamypa ona yuumensa u y4eHuUKos

1. AnreGpa. 8 kiacc. YueOHUK [J1s ydamuxcs oomeo0pazoBaTenbHbIX yupexaenuii / C.M. Hukonbsckuii. [IpocBemienue 2016
2. Aurebpa. 9 kinacc. YueOHMK U1 yyaumxcsi oouieodpazoBatenbHbiX yupexaenuit / C.M. Hukonsckuii. [Ipocsenienue 2016

3. Teomerpus. 7 — 9 knaccel: yueOHUK a1 001eoOpa3zoBarenbHbIX yupexaenuit / JI.C.Atanacss, B.®.byry3os, C.b.Kagomues u np. — 19-e uszz.
— M.: IIpocBemenue, 2018

TexHnuueckue cpeocmea 00yuenun:

1. Komnerotep

2. MynbTUMEIUNHHBIA TTPOEKTOP

3. DKpaH NpOEKIMOHHBII

4. Kook
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