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CrtpykTtypa padoueil nporpamMMsl

1.ILtanupyembie pe3ylbTaThl OCBOCHHS y9eOHOTO MpeaMera
2.Coneprkanue yueOHOTO MpeameTa
3. TemaTn4eckoe IUIAHUPOBAHKE C YKA3aHUEM YacOB, OTBOJAMMBIX HA OCBOCHUE KaXKIOH TEMBI

[Ton BHEYpOUHOI IeATenbHOCTRIO B paMkax peanu3anuu OI'OC crnenyer moHUMAaTh 00pa3oBaTENbHYIO IEATETbHOCTD, OCYIIECTBISEMYIO B (hopMmax,
OTJIMYHBIX OT KJIACCHO-YPOYHOM, M HANIPABJICHHYIO Ha IOCTUYKEHHUE INIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl
000.

CornacHo ®I'OC BHeypoUHast 1eATENbHOCTBIO SBISETCS, OJHUM U3 HHCTPYMEHTOB JOCTH)KEHUS IIIIaHUPYEMBbIX JTMUYHOCTHBIX, TPEIMETHBIX U
MCTAIIPCAMETHBIX PE3YJIbTATOB 06pa3013aH1/1$[ IIKOJIbHUKOB.

MaremaTrKa 3aHIMaeT 0co00e MecTo B 00pa30BaHUM YEIIOBEKA, YTO OMPEeIsieTcss 0e3yCIOBHOM MPAKTHIECKOH 3HAYMMOCTHIO MaTEMATHKH, €€
BO3MOXHOCTAMMU B Pa3BUTHU U (bOpMI/IpOBaHI/II/I MBIIIJICHUS Y€JIOBCKaA, eé BKJIaJOM B CO31aHUC Hpe}ICTaBJ'IeHI/Iﬁ 0 HAYYHBIX METOJaX MMO3HAHUA
JEHUCTBUTEITLHOCTH. SIBIISSICh 4aCThIO O0IIET0 00pa30BaHMsl CPeIU MPEAMETOB (POPMUPYIOMIUX UHTEIICKT, MaTeMaTHKa HaXx0IUTCS Ha IEPBOM MECTE.

Axmyanbnocms 0aHHOU RPOPAMMBL COCTOUT B TOM, UYTO OHA SBJIIETCS Pa3BUBAIOIIMM JIOTIOJTHEHHEM K KypCcy MaTeMaTuKd 8, 9 KiaccoB, Tak Kak
TEMBbI NIPOTPaMMbl OPTaHUYHO CBSI3aHBI C COJEpKAHUEM Y4eOHOro MaTepuaja MIKOJIbHOTO Kypca MaTeMaTUKU, OJHOBPEMEHHO YIIIyOussds U pacuiupss
ero.
[IporpamMma oprueHTHpOBaHa Ha ydaniuxcs 8,9-X KJ1accoB, KOTOPBHIM HHTEPECHA KaK cama MaTeMaTuKa, TaK U MpoIiecc MO3HAHUS B LIEJIOM.
Hoesusna npozpammel 3aKiiovaeTcss B TOM, YTO OHA JTA€T BO3MOXKHOCTb «3arfiiHyTh 3a CTPAHMIIBI y4eOHHKa», TO €CTh U3YYUTh OCHOBHBIE TEMBI
IIKOJIBHOM MporpaMMbl Ha yriyojaeHHOM ypoBHe. IIporpamMma BKIIIOYaeT 3aqaHusi, HOBBIEC JJISl JIeTEll, MO3BOJISIIOIIME MOBBINIATE 00pa30BaTEIbHBIN
YpOBEHb BCEX YUalIUXCs, TaK KaK KaKJblii MOXKET paboTaTh B 30HE CBOETO OJMIKANIIEro pa3BUTHUA.
Omauyumensvhaa 0codeHHOCMb OAHHO20 Kypca COCTOUT B TOM, UYTO KypcC IMOJpa3yMeBaeT IUIAHOMEPHOE Pa3BUTHE MHTEpeca K MpEeIMETy uepe3
HECTaHJapTHHIC 3aJaHMsI, MaTeMaTHYeCKUue Urphl, MpobiaeMHoe o0ydeHue U T.1., TpeOyroliee IPOIyKTUBHON EATEeIbHOCTH B MPOLIECCE BBHIMIOJIHEHUS
MaTeMaTHYeCKUX 3aJaHuii, GOpMHUpPOBaHHE YMEHUN U HABBIKOB JJISl PEIICHUS MAaTEeMAaTUYECKUX 33/JaHUI TIOBBIIIIEHHOTO YPOBHSI CIIOKHOCTH.
CogepxaHuie Kypca CIOCOOCTBYET Pa3BUTHIO 0Opa3HOTO MBIIIICHHS, (JOPMUPOBAHUIO MPEIMETHBIX YMEHUN U HABBIKOB, HEOOXOJMUMBIX IS
YCIIEUTHOTO pPEelIeHHs Y4eOHBIX U MPAKTHUUECKUX 3a7ay, YIIIYyOJeHUI0 MaTeMaTHYeCKUX 3HAHWM, BOCIUTAHHIO MHTEpeca K MaTeMaTHKE, CTPEMIICHUIO
WCIIOJIb30BATh MATEMaTUUYECKUE 3HAHUS B MOBCETHEBHOM XKU3HU. PellleHre MmaTeMaTHUeCKuX 3a/a4, CB3aHHBIX C PA3BUTHEM JIOTHUECKOTO MBIIILJIEHUS,
Oyzer crmocoOCTBOBATh PAa3BUTHIO MBICIUTENBHBIX ONEpallnii, 00IIeMy UHTEUIEKTYaJIbHOMY Pa3BUTHUIO, 3aKPEMUT MHTEpeC AeTel K MO3HaBaTeIbHOM
NeSITeNbHOCTH. BakHBIM (akTOpoM peanu3alii JaHHOW MpOTrpaMMbl SIBISETCS CTPEMJICHHE pa3BUTh Yy OOy4yaeMbIX CIOCOOHOCTh paboTaTh



CaMOCTOSITEIIbHO, TBOPYECKH MBICIHTH, COBEPIICHCTBOBAaTh KOMMYHHKATHBHBIC HABBIKM, HAaBBIKM apryMEHTAllMd COOCTBEHHOW mo3unuu. Kaxmoe
3aHSATHE CTPOUTCS TaK, YTOOBI MOOYKJATh YUCHHKA CAMOCTOSTENIFHO PEIIaTh BOSHUKAIOIINE TPOOIIEMBI.

lleﬂb npozpammol — UHTCIUICKTYAJIbHOC PA3BUTUC JIMYHOCTHU KaXXJOI0 YJalICrocsa € y4€TOM €ro MHAUBHUAYAJIbHBIX HHTCPCCOB U HaKHOHHOCTefI,

paciivpeHue U yriryojieHue MaTeMaTuYecKuX 3HaHUM ydarmuxcs, (OpMUpOBaHHUE Y HUX MAaTEMaTUYECKON KOMIIETEHTHOCTH.

3aoauu npozpammul:

chOpMHUPOBATH Y YUAITUXCS CTOMKYIO CHCTEMY 3HAHUH, YMEHHI U HAaBBIKOB, HEOOXOIUMBIX JIJIsl JAlIbHEHIIIET0 00YICHNS,
(bopMUpPOBATh y ydaIuxcs, CTOWKANA HHTEPEC K IPEMETY, pa3BUBATh X MAaTeMaTHUECKUE CIIOCOOHOCTH;

pa3BHUBaTh JJOTUYECKOE MBIIIJICHUE, AITOPUTMUYECKYIO U IpaUUYECcKyI0 KyJIbTypy YUalUXCs, UX MaTeMaTH4YECKYI0 HHTYUIINIO;
BOCIIUTHIBATh YMEHUS MIPEOI0JIEBATh TPYAHOCTH, HACTOMYMBOCTh, MHUIIUATUBY, OJIOKHUTEIIbHBIE KAYECTBA JINYHOCTH;
MIOJATOTOBUTH YYAIIUXCs K YHJACTHIO B OJIMMITMAIAX U KOHKYpPCaX;

CO37aTh YCIOBUS JJI1 MHAUBHUIYaJIbHOM TBOPUECKOH A€ATENbHON, TPYIIIOBO, KOJUIEKTUBHON pabOThI;

(hopMHPOBAThH MCUXOJIOTHUYECKYIO0 TOTOBHOCTD YJAIIMXCS K YUaCTHIO B KOHKYpCax, TypHUpaX, OJIUMITHAAAX.

Ilpunyunet npozpammor:

€02N1aco8aHHOCMb TAHHOTO Kypca C Co/IepyKaHUEeM HIKOJIBHOTO Kypca MaTeMaTHKH 8,9 KI1accoB;

000p060ILHOCMb — OXBAT JOTMOJHUTEIHHBIM 00pa30BaHUEM C YIETOM BO3MOKHOCTEH, CKIIOHHOCTEH, MHTEPECOB 00y4aeMBbIX;

HAy4YHOCMb — PACKPBITUE CBS3€H M 3aKOHOMEPHOCTEH B M3y4aeMOM MaTrepuaie, BKIIOYEHHE O0yd4aeMbIX B HCCIIEIOBATEIHCKO-TIOMCKOBYIO
pabory;

docmynHocms — OAOOP 3aJaHUH C YIETOM BO3PACTHBIX OCOOEHHOCTEH 00ydaeMbIX;

NpaKmuyecKkasi HanpaeieHHOCMb» — WCTONb30BaHWE 00y4aeMbIMH IIOJIYYCHHBIX 3HAHWUH B JalbHEWINel paboTe Ha ypoKax, MpHU Y4acTHU B
KOHKYypCax, OJMMITHA/IaX;

oughgepenyuayus — n1ox00p pa3HOYPOBHEBBIX 3aaHUN;

CAMOKOHMPO/Ib — PETYISPHBIA U CHCTEMATHYECKHI aHAIIN3 CBOUX OIIMOOK U HEeyay;

PeanucmuyHoCms — BO3MOKHOCTh PEATIBHOTO YCBOSHHSI TAHHOTO Kypca 32 KOHKPETHBIN TIEPUO]T BPEMCHHU.

Bo3pacmmnoe npeonasnauenue npozpammul
JlanHasi mporpamma paccuutaHa Ha ydammxcs oT 13 go 15 mer (8,9 kmaccel), KOTOPHIM HMHTEpeCHa KaK camMa MaTeMaThKa, TaK U BO3MOXKHOCTH

YIIYUIIUTh Ka4€CTBO 3HaHUHM 110 NpeaMEeTy, IMpeAIoIaract pas3jindHbIC BUABI ACATCIBHOCTH C YYETOM HX BO3PACTHBIX U (1)I/IBI/IOHOFI/I‘I€CKI/IX

0COOEHHOCTEH, HHTEPECOB JIeTel U MOTPEeOHOCTEN poauTeNel B IOTOIHUTEILHOM 00pa30BaHUH.
ITporpamma npenycmarpuBaeT paboTy JETCKUX rpynin B koiuuyectse 10 — 15 yenosek.



Cpoku peanusayuu npozpammol
N3yuenue kypca paccuuTaHo Ha rojy — 68 4acoB C HEJIEJIbHOM Harpy3koi 2 Jaca.
Dopmbl u perxrcum 3aHAMUI
3ansTHs MPOBOIATCS 2 pa3a B Henemo. OcHOBHBIC ()OPMBI OPraHU3aIluN 3aHATHH:
— HMHIUBHUIYyaJbHBIE (CAMOCTOATENBHBIC Pa0OTHI, y9acTHe B ouMInanax, «Kenrypy», pabota Ha KOMITBIOTEpE, HHIAMBHIyaIbHBIE Oecepl);
—  KOJUIEKTUBHBIC(TIPOBEICHHE MACCOBBIX MATEMAaTHYECKUX MEPOIIPHUATHIA);
— TpYyNIOBBIE (TEOPETHUECKUE U MTPAKTUYECKHUE 3aHATHS 110 METOIUKAM HWHTEPAKTUBHOTO OOYYEHUS).
OTnuureM JaHHOW 00pa3oBaTENbHON TPOTPAMMBI  SIBIISIETCSI COYETAaHWE WHIMBHIYaJbHOW W TpymmoBod (opM pabOThl € ydamuMUcs.
PazHooOpazue crmoco0oB MoTydeHus! 3HAaHUI U HABBIKOB MTO3BOJISIET COXPAHUTH Y BOCITUTAHHUKOB HHTEPEC K 3aHATHUSM JUTUTEITHHOE BPEMSL.

[Tporpamma kypca «M30paHHBIe BONPOCHI MATEMAaTHKH» HANIPaBJIeHAa HA BOCIIUTAaHUE HHTEpECca K MPEIMETY, Pa3BUTHIO

Ha0JI01aTeIbHOCTH, T€OMETPUUECKON 30PKOCTH, YMEHUS aHAIM3UPOBATh, IOTAAbIBATHCS, PACCYXAATh, TOKa3bIBaTh, yMEHHUS pelllaTh yI4EOHYIO 3a7auy
TBOpuUecku.CoiepKaHue MOXKET ObITh MCIOJIB30BAHO IS TOKa3a 00y4aromuMcsi BOBMOKHOCTEH MPUMEHEHHSI TeX 3HAHUM U yMEHUN, KOTOPHIMU OHU
OBJIZIEBAIOT HA YPOKAaX MaTeMaTHKH.

HporpaMMa npeayCcMaTpruBacT BKIIIOYCHUE 3a/1a4 U 3aﬂaHHI71, TPYAHOCTE KOTOPBIX OIIPEACIACTCA HE CTOJIBKO MAaTEMATHYCCKHUM COACPIKAHUEM, CKOJIBKO
HOBHM3HOH M HEOOBIYHOCTHIO MATEMATHIECKON CUTYaIH. DTO CIIOCOOCTBYET MOSBICHHIO KeJTaHUs OTKA3aThCsl OT 00pasia, MpOsSBUTh
CaMOCTOSITEIBHOCTD, (POPMUPOBAHHUIO YMEHHI pabOTaTh B YCIOBUAX TMTOUCKA, PA3BUTHIO COOOPA3UTEIHHOCTH, JTFOO03HATEILHOCTH.

B nporuiecce BbINONHEHUS 3a1aHUM A€TH y4aTcs BUIETh CXOACTBA U pa3iNyus, 3aMe4aTh U3MEHEHUS, BBISBIIATh IPUUUHBI U XapaKTep 3TUX U3MEHEHUH,
Ha 3TOM 0CHOBE (GOPMYIHPOBATH BbIBOIbI. COBMECTHOE C yUUTENIEM ABMKEHHE OT BOIIPOCA K OTBETY — 3TO BO3MOXKHOCTh HAyYUTh YUEHHUKA
paccyXaaTh, COMHEBAThCSI, 33 JyMbIBAThCS, CTAPATHCSI U CAMOMY HAMTH BBIXOJ — OTBET.

HporpaMMa YUYHUTBIBACT BO3PACTHBIC 0COOEHHOCTH IIKOJBHHUKOB OCHOBHOM CTYIICHU U IIO3TOMY INPECAYCMAaTPUBACT OpraHu3aluio HO,HBHX(HOﬁ
ACATCIIPHOCTH YUalllUXCs, KOTOpas HE MCIIACT YMCTBeHHOﬁ pa60Te. C »TOH 11€JIbI0 BKITFOUEHBI INOABHXKHBIC MaTEMAaTHYCCKHUE UT'PBI. Hpe,HYCMOTpeHa
mocjaceaoBarciibHasd CM€Ha OAHUM YYCHHKOM «IECHTPOB» ACATCIbHOCTU B TCUCHUEC OJJHOI'O 3aHATHU . HepeﬂBI/I)KeHI/Ie I10 KJ1IaCCy B XO/JI€ BBIIIOJIHECHUSA
MaTCMAaTHYCCKHUX 38.,[[8.HI/II>'I Ha JHUCTax 6YMarI/I, PAacCIIOJIOKCHHBIX HAa CTCHAX KJIaCCHOM KOMHATHI M Aap. Bo BpEmMms 3aHATHH Ba)KHO MoAACPIKHUBATH ITPAMOC
O6H.I€HI/IC MCKAY A€TbMU (BOSMO)KHOCTL MoAXOAUTh APYT K ApYry, IEPECroBaApHUBATHCA, 00OMEHUBATHCS MHCJ'ISIMI/I). HpI/I OpraHu3anun 3aHITUMN
H6H6C006p213H0 HCIIOJIb30BATh ITPHUHIHUII CBO60,Z[HOFO NEepeMCEIICHUS 110 KIIACCy, pa60Ty B IIapax IMOCTOAHHOI'O 1 CMCHHOI'O COCTaBa, pa60Ty B I'pyIIiax.
HGKOTOpHe MAaTEMaTUYICCKHUEC UTPBI U 3alaHN MOTYT IIPUHHUMATDH (1)0pMy COCTﬂSaHHﬁ, COpCBHOBaHI/Iﬁ MCXKAY KOMaHIaMHU.



Copneprxanue mporpaMMbl OTBEYAeT TPEOOBAHUIO K OPTaHU3AIMH BHEYPOUHOH IESTEILHOCTH: COOTBETCTBYET Kypcy «MartemaTukay, He TpedyeT oT
oOyyaromuxcs JOMOJHUTEIbHBIX MaTeMaTHUECKUX 3HaHUH. TemMaTuka 3a7a4 v 3alaHlii OTpaskaeT peajbHbIE MO3HABATEIbHBIC HHTEPECHI ACTEH,
COJICPKHT MOJIE3HYIO M JIIOOOMBITHYIO HHPOPMAIIHIO, MHTEPECHBIE MaTeMaTHUeCKUe (PaKThl, CHOCOOHBIE 1aTh MPOCTOP BOOOPAKEHHIO.
Ilhanupyemoie pezyrvmamaol uzyuenus Kypca

OO0yuaromuiics MOJIy4UuT BO3MOKHOCTD!

- OBJIaACTh METOJaMM PCIICHUS 3a/la4 Ha BEIYUCIICHUA U JO0Ka3aTCJIbCTBA: MCTOAOM OT IPOTUBHOI'0, METOAOM HOI[O6I/I$I, METOJ0M Hepe60pa BAapHWaHTOB
1 METOJOM Ir€COMETPUUCCKUX MECT TOUYCK;,

- HAYYUTHCSI HEKOTOPBIM CIICIIHAIBHBIM MTPUEMaM PEIIeHUs] KOMOMHATOPHBIX 3a/1ay;
- UCIIOJIB30BATh JOTAJIKY, 03apEHUE, UHTYUIIUIO;
- UCTIOJIb30BaTh TAKWE MaTEeMAaTUUECKUE METOIbI M IPUEMBI, KaK IMepedop JOTHIECKUX BO3MOKHOCTEH, MAaTEMAaTUUECKOE MOJICIIMPOBAHNUE;
- IIleJIeHANpPaBIE€HHO U OCO3HAHHO Pa3BUBAaTh CBOM KOMMYHHKATHUBHBIE CIOCOOHOCTH, OCBAUBATh HOBBIE S3bIKOBBIE CPE/ICTBA.
Juunocmnwie pesyromamal:
e PazButue nm0003HATEIBHOCTH, COOOPA3UTENHLHOCTH MIPH BBHITIOJHEHUH Pa3HOOOPA3HBIX 3aJaHUN MTPOOIEMHOTO M SBPUCTHUECKOTO XapaKTepa.
o Pa3BuTre BHUMATEIbHOCTH, HACTOMYNBOCTH, LENEYCTPEMIICHHOCTH, YMEHUS IIPEOI0JIEBATh TPYAHOCTH — KAYECTB BECbMa BaXKHBIX B
MIPAKTUYECKON JeSITENbHOCTH JII000T0 YeIOBEKa.
e Bocnuranue yyBcTBa CpaBeAJINBOCTH, OTBETCTBEHHOCTH.
o Pa3Butre caMOCTOSITENBHOCTH CYKAECHUN, HE3aBUCUMOCTH Y HECTAHJAAPTHOCTH MBILLIICHUSI.
Memanpeomemmuoie pezyibmamot:
e (CpaBHEHHE pa3HbIX IPUEMOB JEUCTBUMN, BBIOOP YIOOHBIX CIIOCOOOB /7Sl BBIMOHEHUS KOHKPETHOTO 3aaHHUS.
e MogenupoBaHue B MPOIECCE COBMECTHOTO 0OCYKICHUS AITOPUTMA PELICHHS YUCIOBOTO KPOCCBOP/Ia; UCIIOIH30BAHHE €T0 B X0O/Ie

CaMOCTOSITEJIbHON PaOOTHI.
o [IpumMeHeHue n3yyeHHbIX CIOCOOOB yueOHOM pabOThI M MPUEMOB BHIYUCIIECHUH [T pabOThI ¢ YUCIOBBIMHU FOJIOBOJIOMKAMH.



e AHanu3 paBUIl UTPBHL.

o JleWicTBUE B COOTBETCTBUU C 33JaHHBIMU IIPaBUIIaMHU.

e Biirouenue B rpynmnoByro padoTy.

e VYuacTre B 00CyX1eHUH MPOOIEMHBIX BOIIPOCOB, BRICKA3bIBAHHE COOCTBEHHOTO MHEHHS U apTyMEHTHPOBAHHE €T0.

e ApryMeHTHpOBaHHE CBOEH MMO3ULIUU B KOMMYHUKALIMH, YYUTHIBAHUE Pa3HbIX MHEHH, UCIIOJIb30BaHUE KPUTEPUEB AJI1 0OOCHOBAHUS CBOETO
CYXICHHUS.

o ComnocraBieHHe [0JIy4EHHOTO PE3yJIbTaTa C 3aJaHHbIM YCIIOBUEM.

o KonTtposnpoBaHue cBOeH AEATEIBHOCTH: 0OHAPYXEHUE U UCIIPABJICHUE OLINOO0K.

e AHanu3 TeKcTa 3a7auu: OPUEHTUPOBAHUE B TEKCTE, BBIJECIEHUE YCIOBUS U BOIPOCA, JAHHBIX U UCKOMBIX YHCEll (BETUYHH).

o Tlouck u BbIOOp HEOOX0AUMOM HH(OPMALINHY, COAepKaIlIeNcs B TEKCTE 3a7jau, Ha pUCYHKE WM B TaOJIuLIe, AJIs OTBETA Ha 33JaHHBIE BOIIPOCHI.

e MopaenupoBanue CUTyalluH, ONTMCAHHOM B TEKCTE 3a/1a4H.

e lcnonb3oBaHME COOTBETCTBYIOIIMX 3HAKOBO-CUMBOJIMYECKUX CPEJICTB AJISi MOJIECIUPOBAHUS CUTYAlIUH.

o KoncTpynpoBaHue MocieaoBaTeIbHOCTH «IIAaroBy (aJropuT™M) pelIeHHs 3a1a4H.

e OObsicHeHHe (000CHOBAHKE) BBIMOIHIEMBIX U BBITIOJTHEHHBIX JEHCTBHIA.

e Bocnpoussenenue crocoba pemeHus 3a1aum.

e AHanu3 npeIoKEHHBIX BApUaHTOB PELISHUS 3a/1a4l, BEIOOD U3 HUX BEPHBIX.

e BriOop Haubozee 3¢hekTUBHOTO criocoda perieHus 3aauu.

o OueHka NpebsBICHHOIO FOTOBOTO PEIIEHUs 3a/1a41 (BEPHO, HEBEPHO).

e VYuyacTHe B yueOHOM Juaiore, OL[eHKa Ipolecca IMOUCKa U Pe3yJIbTaTOB PEIICHHS 3a/1a4H.

o KoHcTpynpoBaHMe HECTIOKHBIX 3a7a4.

e Brigenenne Gurypsl 3aaHHON POPMBI Ha CIIOKHOM YEPTEIKE.

e AHanu3 pacnoJIoKeHUs JeTajel (TaHOB, TPEYrOJbHUKOB, YTOJIKOB, CIIMUEK) B UCXOAHON KOHCTPYKIIUH.

o Cocrasnenue (urypsl u3 yacreil. OnpeneneHre MecTa 3aJJaHHOM JeTaau B KOHCTPYKIIHH.

o BrIsgBiIEHNE 3aKOHOMEPHOCTH B PACIIOJIOKEHHUH JIeTalel; COCTaBJIEHUE JIETAIN B COOTBETCTBUU C 3aJJAHHBIM KOHTYPOM KOHCTPYKIIHH.

o ConocraBieHue MOJIy4eHHOTO (IPOMEXKYTOYHOTO, UTOIOBOT'0) PE3YJIbTaTa C 33JaHHBIM YCIOBHUEM.

o OObsacHeHMe BbIOOpA AeTaliell Wi criocoba AeHCTBUS NP 33JaHHOM YCIIOBUU.

e AHanu3 npeUI0’KeHHBIX BO3MOKHBIX BAPHAHTOB BEPHOT'O PEIICHUS.

e MonenupoBanue 00bEMHBIX GUTYp U3 Pa3IMUHBIX MATEPUAIIOB (IIPOBOJIOKA, IUIACTHIIMH U JIP.) U U3 Pa3BEPTOK.

e OcymiecTBiaeHNUE Pa3BEPHYTHIX IEHCTBUI KOHTPOJIS U CAMOKOHTPOJISL: CPABHUBAHUE TIOCTPOCHHOM KOHCTPYKIIUH ¢ 00pa31ioM.

Ilpeomemmuoie pe3ynvmamel:

CO3,Z[aHI/Ie (byHI[aMeHTa AJIL MaTECMaTUYCCKOTI'0 Pa3sBUTH, (I)OpMI/IpOBaHI/Ie MCXAaHN3MOB MBIIIJICHHS, XapaAKTCPHBIX I MaTeMaTHUYECKOM JEeATEIbHOCTH.



B pesynbraTe ocBoeHus mporpamMmbl (GOPMHUPYIOTCS CICAYIOIINE YHUBEPCAlbHbLE YueOHble delicmus, cOOTBeTcTBYIoNMe TpedboBanusmM OI'OC OO0
2-ro MOKOJICHHUS:

Juunocmnuie:

e Cdopmupyrorcs MO3HABaTEIbHBIC HHTEPECHI,

° IloBrIcuTCS MOTHUBaIyA,

o [loBeicuTCs MpoheccnoHaIbHOE, KUZHEHHOE CaMOOTIPEIeTICHIE

° Bocmmraercs YYBCTBO CHIpaBCAJIMBOCTH, OTBETCTBECHHOCTHU

o CdopMmupyercs caMOCTOATEIBHOCTh CYXJICHUHN, HECTAHAAPTHOCTH MBIIILJICHUS

Pezynamuenuvie
BbynyT cdpopmupoBansr:

e I[IEJICYCTPEMIICHHOCTh U HACTOMYHUBOCTh B IOCTUKEHUH 1ENEH

e TOTOBHOCTbH K MPEOJI0JICHUIO TPYJHOCTEH U )KU3HEHHOTO ONTUMH3MA.

e 00Oy4JaromMiicss HAYYUTCS: IPUHUMATh U COXPAHSITh y4eOHYIO 3a/1a9y,

e IUIAHUPOBATh CBOE JICMCTBUE B COOTBETCTBHUM C MOCTABJICHHOW 3aa4eil,

e BHOCHUTH HEOOXOJMMBIC KOPPEKTUBHI B ICHCTBHE

e TMOJIYYUT BO3MOKHOCTh HAYUYUTHCS CAMOCTOSITEILHO YUYUTHIBATh BbIJICJICHHBIC YUUTEIIEM OPUCHTHUPBI.

Ilo3nasamenshole
Hayuarcs:
e CTaBUTH U (HOPMYIUPOBATH 33/1a4y, CAMOCTOSTEIILHO CO3/IaBaTh AITOPUTM JIEATEIHHOCTH MPU PEUICHUH MPOOIEM TBOPUECKOTO U IIOMCKOBOTO
Xapakrepa;
e  AHATU3UPOBATH OOBEKTHI C LIEJIbIO BBIICICHUS IPU3HAKOB;
e BBIJIBUraTh FUNOTE3bI U KX 0OOCHOBBIBATD,

e CaMOCTOATCIBHO BBI6I/IpaTB CII0COOBI peUICHUA HpO6J'IeMLI TBOPYCCKOI'O M IIOMCKOBOT'O XapaKTepa.

menynuxamusnble



Hayuarcs:

e pacrpelensaTh Ha4aJIbHbIE ACHCTBUS U ONEpaLUU;
e 00MEHHUBAThCS CHIOCOOAMHU JICHCTBUH;

e paboTaTh B KOJUICKTUBE;

° CTaBUTHb IIPAaBUJIBHO BOIIPOCHI.

Peanusyertcs 6e3onenounas popma opranuzanuy o0ydeHus. it oneHK 3¢ eKTUBHOCTH 3aHATHH HUCIIOJIB3YIOTCS CIEAYIOIINE TOKA3aTeIN: CTEIIEHb
CaMOCTOSITEIBHOCTH 00y4YarolXcsl IPU BHIMIOJIHEHUHN 3a/1aHUI; TIO3HABaTeNbHAsl aKTUBHOCTD Ha 3aHATHUSX: )KUBOCTh, 3AMHTEPECOBAHHOCTD,
o0ecrneunBaroliee MoJIOKUTEIbHbIE PE3YNIbTAThI; PE3YJIbTAThl BHIIIOJIHEHUS TECTOBBIX 3a/1aHUN M OJMMIIHAIHBIX 3aJJaHUH, IPU BHIIOJHEHUU KOTOPBIX
BBISIBJISIETCS, CIIPABJISIIOTCS JIM YYEHUKH C HUMM CaMOCTOSITENIbHO (CJIOBECHAS OLIEHKA); CIIOCOOHOCTD IUIAHUPOBATh OTBET M XOJ1 pEeLICHUS 33/1a4,
HMHTEpEC K TEME; OPUTHMHAIIBHOCTh OTBETA; OJATOTOBKA U IIPE3EHTALlMs MHIMBHUIYAJIBHBIX U KOJUIEKTUBHBIX TBOPYECKHUX IPOEKTOB. Hanpumep, MOkHO
HCIIOJIb30BATh KaUE€CTBEHHBIE HTOTOBBIE OIIEHKH YCIEIIHOCTH YYEHHUKOB. “IIpOosBUI TBOPUECKYIO CAMOCTOSTENBHOCTD HA 3aHATUAX ~, “Y CIIENTHO

ocou nporpammy”’, “Iloceman 3austus . KocBeHHbIM noka3zareneM 3QpPEeKTUBHOCTU 3aHATHI SIBJISIETCS MOBBIICHHE KaueCTBA YCIIEBAEMOCTH 10

MaT€MaTuKe.
HOMaI_HHI/Ie 3aaHusl BBITIOJIHAKOTCS 10 KCJIAHUTIO YUallluXcCs.

3aHATHS POBOJATCS B KAOMHETE MAaTEMATHKU C UCIOJIb30BAaHUEM MYJIbTUMEIUHHOTO 000pyI0BaHUs (IPOEKTOP, KOMITBIOTEP), BUJIEOMATEPHAIIOB,
KOMITBIOTEPHBIX MPOTPaMM.

@Dopma opeanuzayuu 006yyenus:KOMOMHUPOBAHHOE 3aHATHE, IOBTOPEHUE, COPEBHOBAHNE, MaTEMaTHYECKasl UTPa.

Dopmbl nodsedeHUA UM O208 PeaTU3AUUU NPOZPAMMBL:
OcBoeHme Kypca 3aBepliaeTcs UTOTOBOM TUArHOCTUKOM (KOMIIBIOTEPHOE TECTUPOBAHKE) U AHKETHPOBAHUEM C LIEIbIO OMpPEIeIeHNUs 00ydatomuMucs
MIOJIE3HOCTH JIJISl HUX JIaHHOTO Kypca.
MeTtoauueckoe odecrneyeHue MporpaMmbl

Cogep:xaHuie MporpamMMbl MPeroiaraeT MPUMEHEHHUE AJIEMEHTOB JICKIIMOHHO-TPAKTUYECKOM CHCTEMbI OOy4eHHUs C OMOPOM Ha TBOPYECKOE
B3aUMOJICHiCTBUE C oOy4yaemMbiMU.  Vcronb30BaHUE JEKIIMOHHO-TIPAKTHUYECKONW CHUCTeMbl OOydeHUs U HH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH JacT BO3MOXXHOCTh YCKOPEHHO HW3YyYWUTh YacTh TEOPETHMUYECKOr0 Marepuaia. B paboTe MIUPOKO HCIONb3YIOTCS COBPEMEHHBIC
oOpa3oBaTelbHbIE METOJIUKA U TEXHOJOTHH, a UMEHHO: MpoOieMHoe oOydeHHE, UIPOBBIE TEXHOJIOTHH, METOJ MPOEKTOB, TEXHOJOTHUS CO3JIaHUS
CUTYalLIMM yCIleXa, METOIUKA PA3BUTHS KPUTUUECKOTO MBILIJICHUS, MHTEPAKTUBHAS TEXHOJIOTHSL.



@®opMbl OpraHu3alluy 3aHATUN TO3BOJIAIOT KAKJOMY YYaCTHUKY ITPOSIBUTh CBOM MHIUBUIYaJIbHbBIE CIIOCOOHOCTHU. J1JIs MOBBILIEHUS] MOTUBALIUHY,
CaMOOLICHKH, CIUJIOYEHUS KOJUIEKTUBA 3aIUIAHUPOBAHbl MAaCCOBBIE TEMATHYECKUE MEPOIIPUATUS MATEMAaTUYECKON HAIIPaBICHHOCTH.

B yuyeOHOM mporecce HCIOIB3YIOTCS METOAWYECKHEe pa3pabOTKH aBTOpa W MEJArOTHYECKHil OMBIT y4uTened cTpaHbl. OCHOBHOM
TMTAKTHYECKUN MaTepHai B3ST U3 JICHCTBYIOIUX YYeOHBIX M JAUAAKTUYECKHX MocoOuil. Pacnpenenenne yaeOHOTO BpeMEHH B MPOTpaMMe SIBISIETCS
OPUEHTUPOBOYHBIM. YUUTEIIO AAETCS IPAaBO KOPPEKTUPOBATH €0 B 3aBUCUMOCTH OT KOHKPETHOM yueOHOM cUTyallUu.

Texnuueckoe OCHAIIEHHE Ipolecca OOYUeHHsS CBA3aHO C CO3JaHWEM YCIOBHH Il KOMIBIOTEPHOW TMOMIEpX KU Kypca. HeoOxoammebie
TEXHUYECKUE CPEJICTBA O0YUEHUS — KOMIIBIOTEPHI, MYJIbTUMEAUNHBINA IPOEKTOP, IPUHTED.

Conepxxanue
JAOMOJIHUTEIbLHOH 00pa3oBaTe/IbHON MPOTrPaMMbl
«HM30paHHBIe BONIPOCHI MATEMATHKH
Tema 1. Ypasnenusa u cucmemst auneitnvlx ypagnenuil (14u). YpaBHeHus, CBOASIIMECS K JTUHEHWHBIM. JIMHEHHbIE ypaBHEHHS C MOJYJIEM BHIA
lax+B|=c; a|x|+B=c; |a|x|+B|=c; (a|x|*B)(c|x|+d)=0. JluHeiiHble ypaBHEHHs C OJHOW MEPEMEHHOH C MapaMmeTpamMH BUIA ax=B U CBOJIIMECS K HUM.
Pemenune cucreM JTMHEHHBIX ypaBHEHUH pa3iuuHbIMH criocoOamu. CUCTeMBbl JHUHEMHBIX ypaBHEHUU ¢ mapamerpamMu.CUCTEMBI TpeX JIMHEHHBIX
YpaBHEHUH € TpeMs IEPEeMEHHBIMHU.
Tema 2. @ynkuyuu (144). Gynkuus — MaTeMaTHudecKass MOJIEIb peajbHbIX MPOILECCOB. Y CIOBHE MAPAJUICIIBHOCTH U MIEPIICHAUKYIIPHOCTH rpaduKOB
nuHeWHbIX (QyHknuii. CBoiicTBa nuHelHON ¢yHKiMu. Utenue rpaduka Gynkuuu. [loctpoeHne rpagukoB KycodHO 3aJaHHBIX (yHKIuH. ['paduxu
dbyakuumii Buaa y=f(|x|), y=[f{(x)|. YpaBHeHue ¢ 1Bymsi nepeMeHHbIMH U ero rpaduk. ['padudeckuit MmeTo penieHus 3aaad ¢ mapaMeTpaMu.
Tema 3. Ilenvie eviparicenusa u ux npeoopazoeanue (14u). llenvie BoipakeHUs U UX BUAbl. MHOrouieHbl. J[€HCTBUS C LIENBIMUA BBIPAKCHUSMH.
Jlenenue MHorowieHoB. HaxoskneHue palyoHaldbHBIX KOPHEH MHOTOWIEHOB. Pasno)keHue MHOTOWIEHOB Ha MHOXUTENH. PemieHue ypaBHEHUI
METO/IOM PAa3JIOKEHUS MHOTOWIEHOB Ha MHOKUTENH. DOpMyJsIbl COKpAIllEHHOTO YMHOKEeHHsI. Bo3Be/ieHne IBy4ieHa B CTENeHb. BblieneHue kBaapara
nBywieHa. Haxoxaenne HanOoIblIero 1 HauMeHbIIEro 3Ha4eHusl BbIpakeHus. Perienne 3agad Ha AeITMMOCTb.
Tema 4. Pewenue 6azoevix 2eomempuyeckux zaoau (12u). Axcuomsbl miaHumeTpuu. OTpe3kd, yribl. YTIbl, 00pa3oBaHHbIC MPHU MEPECCUCHHUH
MPSIMBIX. YTJIBI C COOTBETCTBEHHO MapalIeIbHBIMU CTOPOHAMU. YTIIBI C COOTBETCTBEHHO MEPIEHIUKYIAPHbIMU cTopoHamu. [lapaisenbHblie npsmeie.
Tema 5. Ocnoenvie ceoiicmeéa u mouxku 6 mpeyzonvHuke (I14u). OcHOBHBIE TEOpeMbl B TpeyrojbHUKE. MeauaHa, OUCCEKTpuca, BBICOTA
TpeyroipHuKka. [IpAMOYronbHBIA TPEYrodbHUK W €ro CBOHCTBAa. MenuaHa, NpPOBEACHHAs K THUIOTEHY3€ MPSMOYrOJbHOTO TpPEYroJbHHKA.
PaBHOOEIpeHHBII TPEyroJIbHUK U €r0 CBOMCTBA.



HpnMepﬂoe TEMATHYECCKOE IIJIAHUPOBaAHUE

Ne n/n Haszeanue memol Konuuecmeo uacos
meopus_| npakmuka | 6ce2o

1. | YpaBHEeHUs U cUCTEMBbl JUHEHHBIX YPaBHEHUN 2 12 14
2. DOyHKINU 2 12 14
3. | Uenble BoIpaxeHUs U UX MpeoOpa3oBaHue 2 12 14
4. Pemrenne 6a30BbIX reOMETPUYECKUX 3a7a4 2 10 12
5. | OcHOBHBIE CBOMCTBA M TOUYKH B TPEYTOJIbHUKE 2 12 14

Bcezo 10 58 68

IIpuMepHOe TemMaTHUYeCKOe IIJIAHMPOBAHME, B TOM YHCJIe ¢ Y4eTOM padoueil mporpaMMbl BOCIIMTAHUSA € YKA3aHHEM KOJHMYeCTBA YacoB,

OTBOJIUMBIX HA U3YUYCHHUE Ka)KHOﬁ TEMbI

Ne ypoka \ Tema ypoka KoJ.uacoB
Pa3znes 1. YpaBHeHUs1 M CHCTEMbI JIMHEHHBIX YPaBHeHul 144
1 YpaBHeHUsI, CBOASAIIUECS K TMHEHHBIM 1
2 JIuHeitnble ypaBHEHUSI C MOJTYJIEM 1
3 JIuHeitHble ypaBHEHUS C MOIYJIEM 1
4 JIuHeiHbIe ypaBHEHUS C OJIHOM NTEPEMEHHOM C mapaMeTpaMu 1
5 JIuHeiHbIe ypaBHEHUS C OJTHOM MEPEMEHHOM ¢ TapaMeTpaMu 1
6 JluneiiHple ypaBHEHHsI C OJHOM MepEMEHHON ¢ mapaMeTpaMy BHUJIAa aX=B U CBOJSIINECS K HUM 1
7 JluneiiHple ypaBHEHHsI C OJJHOM MepEeMEHHOM ¢ mapaMeTpaMy BHUJIa aX=B U CBOJSIINECS K HUM 1
8 Pemenne cucreM TMHEWHBIX YpaBHEHUH pa3IMYHBIMU CIIOCOOAMH. 1
9 Pemenne cucreM JTMHEWHBIX YpaBHEHUH pa3InYHBIMU CIIOCOOAMHU. 1
10 Pemenne cucreM JIMHEWHBIX YpaBHEHUH pa3UuYHBIMU CIIOCOOAMHU. 1
11 Cucrembl TMHENHBIX YPABHEHUH C TapaMeTpaMHu 1
12 CucreMbl TMHENHBIX YPABHEHUN C TapaMeTpaMHu 1




13 Cucrembl Tpex TUHEUHBIX YPaBHEHUMN C TPEMs IEPEMEHHBIMH. 1
14 Cucrembl Tpex TUHEUHBIX YPaBHEHUMN C TPEMs IEPEMEHHBIMH. 1
Pa3znen 2.@ynkuuu 14 4y
1 DyYHKIMSA — MAaTEMATUYECKask MOJIEb PEATIbHBIX POLIECCOB 1
2 DyYHKIMSA — MaTEMATUYECKasi MOJIEIb PEATIbHBIX POLIECCOB 1
3 CpoiicTBa TMHENHON PyHKIIMU. 1
4 CpoiicTBa TMHENHHON PyHKIIMU. 1
5 Urenue rpaduka GyHkum 1
6 Urenue rpaduka GyHkum 1
7 [TocTpoenue rpadukoB KyCOUHO-3aAaHHBIX QYHKIIUN 1
8 [locTpoenue rpadukoB KyCOUHO-3aJaHHBIX (DYHKIIUN 1
9 Tpaucit pyrcumii suzia y=f(x)), y=|f(x)|. I
10 I'paduku pynkuuit Buga y=f(|x|), y=[f(x)|. 1
11 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro Ipaduk 1
12 YpaBHeHHe ¢ IByMsI IEPEMEHHBIMU U €ro Ipaduk 1
13 I'paduaeckuit MmeTos perieHus 3a1ad ¢ mapaMmeTpamu 1
14 I'paduaeckuit MmeTos perieHus 3aaad ¢ mapaMmeTpamu 1
Pa3znes 3. Ilesble BoIpa:keHusi M UX nmpeodpazoBanuel4 u
1 [lenbie BBIpaKEHUS U UX BUJIBI 1
2 [{enbie BBIpaKEHUS U UX BUJIBI 1
3 MHOTOYJICHEI. 1
4 MHOTOYJICHEI. 1
5 JIelicTBUS C 1IEJIBIMU BBIPOKEHUSMM. 1
6 JlelicTBUS C 1IeJIBIMU BBIPOKEHUSIMHU. 1
7 Jlenenrne MHOrO4JICHOB 1
8 Jlemenrne MHOTO4JICHOB 1
9 Haxoxnenue paiinoHaibHBIX KOPHEH MHOTOUYJICHOB 1
10 Haxoxnenue paiinoHaibHBIX KOPHEH MHOTOUYJICHOB 1
11 Paznoxkenne MHOTOWICHOB HA MHOKHTEIIN 1
12 PaznoxxeHne MHOTOYJIEHOB HA MHOXKHUTEIIN 1
Pemienne ypaBHeHUN METOAOM pa3iOKEHUSI MHOTOUJIEHOB HA MHOXKHUTENIU. DPOPMYIIbI COKPAIIEHHOTO
13 YMHOKEHUS. Bo3BeleHNE IBYyUYI€HA B CTCIICHbD. 1




Pemenue ypaBHEeHHIT METOIOM Pa3I0KEHNSI MHOTOWICHOB HA MHOKUTENH. DOPMYIIbl COKPAIIEHHOTO

14 YMHOKEHUs. BO3BeIeHHE IByYJIEHA B CTEIICHbD. 1
Pa3nen 4. Pemienne 6a30BbIX reoMeTpryecKux 3aga4 12 4
1 AKCHOMBI INIAHUMETPUHU 1
2 AKCHOMBI INTAHUMETPUHU 1
3 OTpe3Kku, yriibl 1
4 OTtpe3ku, yrisl 1
5 VYrs1, 00pa3oBaHHbIE TPH NEPECCUCHUH MPSIMBIX. 1
6 VYrib1, 00pa3oBaHHBIE IPU NTEPECEUEHUH MPSMBIX 1
7 YTIIBI ¢ COOTBETCTBEHHO MMAPAJUIEIBbHBIMU CTOPOHAMM. 1
8 VYTIIbl € COOTBETCTBEHHO MapaJljIeIbHBIMU CTOPOHAMH. 1
9 VYTIIbl € COOTBETCTBEHHO NMEPHEHANUKYIIPHBIMH CTOPOHAMHU 1
10 YTIIBI ¢ COOTBETCTBEHHO MEPIEHIUKYISIPHBIMA CTOPOHAMH 1
11 [TapamienpHbIe IpsIMBbIE 1
12 [TapamiensHble TpsIMBbIE 1
Pa3nen S. OcHOBHBIE CBOICTBA M TOYKH B TpPeyrojbHuKke 14 u
1 OCHOBHBIE TEOPEMBI B TPEYTOJILHUKE. 1
2 OCHOBHBIE TEOPEMBI B TPEYTOJILHUKE. 1
3 Menunana, OMCCeKTprca, BHICOTA 1
4 Menunana, OucceKTprca, BHICOTa 1
5 [IpsiMOyroabHBIN TPEYTrOJBLHUK U €0 CBOMCTBA. 1
6 [IpsiMOyroabHBIN TPEYTrOJBLHUK U €0 CBOMCTBA. 1
7 Menuana, npoBeJIeHHas K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYroJbHUKA 1
8 Menauana, npoBeJieHHas! K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYroJbHUKA 1
9 Menuana, npoBeJIeHHas K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYroJbHUKA 1
10 PaBHOOEIpeHHBIN TPEYTOJBHUK U €r0 CBOMCTBA 1
11 PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA 1
12 PaBHOOEIpeHHBIN TPEYTOJIBHUK U €70 CBONCTBA 1
13 PaBHOCTOPOHHMIT TPEYTOJIBHUK U €0 CBOMCTBA 1
14 Matematuueckas KOMaHHasi UTpa Ha pelIeHUe TPEYroJbHUKOB 1
UTOTO 68




yqeﬁHO-MeTOI[I/I‘leCKOC U MaT€pUAaJbHO TEXHUYECCKOC o0ecrneuyeHue nmporpaMmmbl

Jlumepamypa 0ns yuumena u y4eHuUKo6

1. Anrebpa. 8 xnacc. YueOHUK 1151 ydammxcsi o0meoopazoparenbHbix yapexaenuit / C.M. Hukonbsckuid. ITpocsemenne 2016
2. Anrebpa. 9 ximacc. YueOHUK A1 ydammxcst o0mieoopazoBarenbHbIx yapekaenuit / C.M. Hukonbsckuid. [Ipocsemenne 2016

3. Teomerpus. 7 — 9 kiaccel: yaeOHUK I 001eo0pasoBarenbHbix yapexaenuii / JI.C.AranacsH, B.®.byry3os, C.b.Kamomnes u ap. — 19-e uzn.
— M.: IIpocBemenue, 2018

Texnuueckue cpeocmea 0dyueHus:
1. KomnsroTep

2. MynbTUMEIUIHBIN TPOEKTOP

3. DKpaH NpOEeKIHMOHHBIN

4. Kosouku
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