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MOACHUTENBbHAA 3ATINCKA
HanpaBneHHOCTb [AOMNONHUTENbHON 06LWepa3BmBaroLLeil nporpammbl (fanee
Mporpamma): TexHU4Yeckas.

[aHHaa nporpamma HaleneHa Ha MnoslydYeHue 3HaHWA M NPaKTUYeCKUX HaBblKOB B 06/1aCTu
M3y4YeHUs MaTeMaTUKK, TOTUYECKOTO MbILLMEHUS, Pa3BUTUS KOMMETEeHLMA 4K 1 0CBOEHUS KOMMYHMWKa-
TUBHOI KOMMNeTeHUMeln. OCBOeHMe NPOrpaMMbl MO3BOMUT 00YYarOLLMMCA MONYUYNTb HaYa/lbHble 3HaHUS,
YMEHUS 1 HaBbIKN B Chepe CO34aHNA MHTePaKTUBHbIX MaTeMaTuyecKuxX MoJenen, coveTaroLmnx B cebe
KOHCTPYMpPOBaHWe, MOLEeNMPOBaHNe, AUHAMWYECKOoe BapbMpPOBaHWE, BUPTYasibHbIA 3KCMEPUMEHT.
Kpome Toro, B xofe Kypca 0by4aroLmincs noayymT HaBblkM paboThbl B KOMaHAe, KOMMYHUKabebHOCTH
N KPUTMYECKOTO MbILLEHNS

Appecat nporpaMmmsbl: NporpammMa agpecoBaHa obyyarowmmcs 14 - 16 net, manbymkam v ge-
BOYKaM.

AKTYyaNnbHOCTb MporpaMmmMbl: MaTemaTuMKa pa3BKBaeT /IOTMYECKOE, CTpaTErMyeckoe u ab-
CTPaKTHOE MbllL/IEHME. BbICOKMIA ypOBEHb Pa3BUTMS MaTeMaTUKN HEOBXOAUM A1 Mporpecca MHOMUX
HayK. BceobLas KOMMbIOTeEpPM3aLMs He TOIbKO He YMEHbLUWIA BaKHOCTb MaTeMaT1Yeckoro o6pasoBa-
HUS, HO K, HA0GOPOT, MOCTaBMa Nepes HUM HOBble 3aaun. Mpobembl, pelleHne KOTOPbIX CUMTaNoCh
HEBO3MOXXHbIM, YCMeELIHO peLarTcsa 6narogaps NPUMEHEHUI0 MaTeMaTVKK, TEM CaMbIM PacLUMPAIOTCS
BO3MOXXHOCTM Hay4HOro MO3HaHUA. B XMN3HWM COBPEMEHHOro 06LecTBa MaTemaTmka Urpaet Bce 60/b-
Wyt ponb. MaTemaTuKa ecTb YHUBEpPCaNbHbIN A3bIK HayKi U MOLLHbIV MeTOZ HayUYHOK UCCNeA0BaHNS.
MatemaTka — 3T0 U camasi 6e3ynpeyHasnornka, M O6bEKTMBHAs [0Ka3aTeNbHOCTb, W Hambosee
COBEpPLUEHHbI/ CMOCO6 MbIWNeHNs. VcTopus mMaTemMaTVKK SIBNSieT CO6GOI rpaHAMO3HOE CBUAETENb-
CTBOVMHTENNIEKTYa/IbHOTO Pa3BUTMS YeN0BeYeCTBa 3a NOCNeAHMNE ThiCAYENeTHS.

OTAnunTENbHbIE 0CO6EHHOCTU NPOrPaMMbl:

Mpegnaraemas nporpamma npejHasHayeHa 419 NPOBEAEHUS 3aHATUIA NO MaTemMaTuke B CU-
CTeMe JOMOMHUTENbHOro 06pa3oBaHusa ¢ yyawmmmuca 14-16 neT, NposBASIOLLMMUN UHTEPeC K 3TOl Auc-
umnauHe. MNMporpamma MMeET TEXHNYECKYHO HanpaB/eHHOCTb, TaK KaK OpyeHTupoBaHa yrnybneHve 3Ha-
HWI 06yyatoLLMXCS, MOMTyvaeMbIX MPY U3yHeHUW OCHOBHOMO Kypca MaTeMaTUKM 1 NpuobpeTeHue yme-
HWI pelaTb TPyAHble 1 pa3Hoo6pasHble 3afadun, NCKaTb 3aKOHOMEPHOCTH.

Y poBeHb OCBOEHUS NPOrpaMmbl: O6LLEKYNbTYPHBIA.
O6beM 1 CPOK OCBOEHMA NpOrpamMmmbi:
O6beM nporpaMmbl - 12 yacoB. CpoOK OCBOeHWS - 12 AHel.
3aHATMA NpoxoaAaT 1 pa3 B AeHb NOo 14acy Ha NPOTsXKeHUU 12 Hefenb. 3aHATUA NPOBOAATCA
no 45 MUHYT.
Llenb nporpammbl: pasBuTre MHTepeca K MaTeMatuke obydarowmxca 14-16 neT, ux Teopue-
CKMX CNOCOBHOCTE, NH0603HATENBHOCTUN 1 CMEKaIKN Ha OCHOBE PeLLEHMNS TBOPYECKUX U KOHCTPYKTOp-
CKMX MaTemMaTuyecKmx 3asau.
3afayun nporpaMmmbl
O6pasoBaTefbHbIE:
- pacLUMpUTL 3HAHMSA 06yYatoLLMXCa NO NPOrpaMMHOMY MaTepuany NoCTPOeHUs rpafurKos;
- HAy4MTb HaBblkaM paboTbl B nporpaMmMe 1C MatemMaTtmyecKuini KOHCTPYKTOP;
- Hay4WTb peLlaTb uccnefoBartesibCKue 3aaum No HanpaBneHuto - rpadMkn yHKLNIA.



Pa3suBatoLpe:

- pa3BMBaTb MPAKTUYECKME HaBbIKW, a TAKXXE YMEHMEe NMPUMEHSATb MOMyUYEHHbIE HaBbIKWA MpU
pelleHnn HeCTaHAAPTHbLIX 3aday B APYrMX AUCLUNANHAX;

- Bblpa60TaTb YMEHWE N01b30BaTbCA KOHTPO/IbHO-U3MEPUTENBHBIMWU MaTepuanamMmu;

- Hay4YnTb NPaBW/bHOI MHTEPNPETALMM CMOPHBLIX (HOPMY/IMPOBOK 3aaHUIA.

BocnnTaTenbHble:

- CNOCO6CTBOBATL (hOPMUPOBAHMIO OTHOLLEHWIA COTPYAHMYECTBA, COTBOPYECTBA B MPOLLECCE

COBMECTHOW paboTbl, 00yUeHus;

MnaHMpyemble pe3ynbTaTbl OCBOEHMS MPOrpPamMMmbl

3agaum

Paclumputb 3HaHUA 06yyvato-
WUXCH Mo nporpaMMHomy
martepuany nocTpoeHus rpa-
(hMKoB  obyyarowmxcs no
nporpaMMHOMY  Matepuany
NOCTPOEHUA rpagukos

HayuuTb HaBblkam pa-

6oTbl B nporpamme 1C
MaTteMaTU4eCcKnini  KOH-
CTPYKTOP

HayuuTb pewartb uc-
cnefoBsaTefibCKne 3agayu
Nno HanpasfeHUO - rpa-

(hUKn yHKLUNIA

Pa3BuBaTb  MpakTuye-
CKME HaBbIKW, a TakKxe
YMeHWe MpUMeHsATb Mo-
NYYEHHbIe HaBbIKN Mpwu
pelleHnn  HecTaH[apT-
HbIX 3a/ay B Apyrnx guc-
LMnanHax

BoipaboTatb  yMeHue
nosb30BaTbCA KOH-
TPONbHO-U3MEPUTESTb-
HbIMW MaTepuanamm
HayuuTb npaBunbHOM
WHTepnpeTauum  cnop-
HbIX (hOPMY/IMPOBOK 3a-
LaHuiA

Oxunpgaemble pesynbTathbl
lMpegmeTHbIE
3HaHWe OCHOBHbLIX MPo-
rpaMm Ans NOCTPOeHus
rpagMkos

CthopMMpPOBaHHOCTb
Haya/bHbIX HaBbIKOB pa-
60Tbl B Mporpamme

3HaHMe  asIropuTMOB
peLleHns 3afad 1 npasun
NOCTPOeHUs rpafuKos

MeTanpegMeTHble
MonoxutensHasa AunHa-
MUKa B pasBUTUN Npak-
TUYECKMX  HaBbIKOB U
YMeHMi

YMeHne uncnonb3oBaTb
KM pnsa pelweHna no-
CTaB/IEHHbIX 3ajay

YMeHue NpPoBOAUTb
CpaBHeHWe, Knaccugpuka-
UMIO MO 3aJaHHbIM Kpu-
Tepusam

JInyHOCTHbIE

Cnocobbl AMarHoCTUKM

TecTupoBaHue

KomnbloTepHoe  moge-
nnpoBaHue

BbinonHeHne npakTu-

YecKux 3afiay npakTuye-

CKMX3a4aHui
TecTupoBaHue
MnCbMeHHbI 3a4eT

TecTmupoBaHue

Meparorunyeckoe
HabntogeHne

KoMnbloTepHbIii TecT



Cnocob6cTtBoBatb  hop- YMeHne nnaHnpoBaTb Meparornyeckoe
MUPOBaHMIO OTHOLLE- yyebHOe  COTpyAHMYe- HabnogeHne
HWI coTpyA- CTBO C Megarorom Mu

HMYecTBa, COTBOp- CBEPCTHMKaMW: onpeje-

yecTBa B MpoLecce COB-
MeCTHOW paboTbl, 06y4e-
HUA

NATb  Uenn nU yHKUUK
YYaCTHUKOB,  Croco6bl
B3aUMOLEeNCTBUSA

OpraHu3aLoHHO-Neaarornyeckne ycnoBus peanmsayny nporpaMmbi
Peanusauus nporpamMmMbl OCYLLECTBASETCS HA PYCCKOM SI3bIKE.

Mporpamma peanusyeTcs no NepCOHUMULUPOBAHHOMY (MHAHCOBOMY CepTUdUKATy LOMNOMHU-
TeNIbHOro obpasoBaHms.

dopma 06yyYeHUNs: OYHas.

Ocob6eHHOCTH peannsaumm NnporpaMmmbl:
3yyeHre BHenporpaMMHOro matepuana, Heo6xoanumoro ans petleHns 3agad Ora (1C MaremaTude-
CKWUIA KOHCTPYKTOP); (hOpMUpPOBaHMe KOMMIEKCa YMEeHWI, HaBbIKOB 1 CMOCOO0B AeAaTeIbHOCTU, HEO6XO0-
AUMBIX Ha Hava/IbHOM 3Tane, YToObl MPUCTYNUTL K PELLEHUIO TON UK MHOW 3afaun cogepxkaHus Or3;
pacCMOTPeHNe OCHOBHbIX METOLOB M MPUEMOB, MPUMEHEHME KOTOPbIX MOMOXET MpU peLleHnn psaa
HeCTaHAAPTHbIX U UccnefoBaTeNbCKNX 3afay;

OcobeHHOCTN OpraHu3aLmnm obpasoBaTe/lbHOr0 npotecca:

Mporpamma BK/IOYAET B CeOSA YETbIPe TEMbI:

- Tema «lMporpaMMHoe o6ecreyeHmne 415 MOCTPOEHMA rpatiMKoB», KOTOpasi HanpaB/eHa Ha no-
nyyeHne 06yYarOLMMUCS HaYaIbHbIX 3HAHWI 0 BO3MOXHOCTSX NPOrpaMMHOro o6ecreyeHms
B M3yYeHNN MaTeMaTUKU;

- Tema «®yHKUMK. YcnoBble YHKLMU» - NO3BONSET BOCMONHWUTL MYCTOTbI BbIYUCUTENbHON
KynbTYpbl, AaeT BO3MOXHOCTb 0TpaboTaTb OCHOBHbIE YMEHWS N HaBbIKW, HEOOXOANMbIE Yya-
WMUMCS 419 BbINOMHEHNSAYNPaXHEHWU U 3ada4, CBA3aHHbIX C NPeobpa3oBaHUAMMN rpaguKoB

(hyHKUMN.

- Tema «1C MaTemaTMUecKnii KOHCTPYKTOP» - MO3BOASET MOYUYNUTb 06YYalOLUM HavabHble
3HaHMS 0 NPOrpaMMHOM MPOAYKTe, TaK 1 NPUOBPECTU NPaKTUYECKMIA ONbIT paboThbl B JaHHOM
MPUNOXKEHNN.

- Tema «WccnepoBatenbCkme 3afavm», HanpaBneHa Ha BOCMOSHEHWE HeLOCTAOLMX 3HAHWIA,
0TPaboTKy NPYEMOB peLleHUs 3afaHnii No rpaukaMm QYHKLUN pasnnuyHbIX TUMOB U YPOB-
HEen CNOXHOCTW BHEe 3aBMCKMMOCTM OT (hOPMY/IMPOBKM,a TakXKe 0TPaboTKy TUNOBbIX 3ajaHui
OI'3 no maTtemaTuKe Ha TECTOBOM MaTtepuane 1 3afaHusax 2 YacTu.

- UTOrOBbIA KOHTPO/Ib NPOBOAMTCA B (DOPME NPOOHOr0 3K3aMeHa U3MepuUTeNs MU, COCTaBNeH-
HbIMU Ha ocHoBe KVIMoB, ncnonb3yembix npu cgave O3S no maTemaTUKe MPOLLbIX NeT.

Jlornka nocTpoeHus Nporpammsl - OT BO30YXXAEHUS UHTepeca K MaTeMaTuKe - 40 (POPMUPOBaHUSA >e-
NaHWA U3y4nTb BOMPOCHI MaTeMaTUKM Ha NOBbILLIEHHOM YPOBHE.

Ycnosus nprema Ha 06yyeHue: cneyunanbHbIX YCI0BUIA He NPeAbABASAETCA; Ha 00yyeHre npu-
HUMatTCA BCE XenatoLme.

Ycnosus hopMupoBaHua rpynn: 0L4HOBO3PACTHbIE TPYMMbl.

KonunyecTBo obyyarowmnxcs B rpynne: He MeHee 15 yenosek.

®opMbl OpraHM3aLmy 1 NPoOBeLeHUSA 3aHATUIA: 3aHATUA MOTYT NPOBOANUTCA B (hOpPMax Jek-

LM, nabopaTOPHO-NPaAKTUYECKUX paboT; peLleHne Kelcos.



®opMbl OpraHn3aLnmn feaTelbHOCTHN YYaLlMXCA Ha 3aHATUK:

- (bpoHTanbHas (Co BCeEMU yyalwMMnUCa OL4HOBPEMEHHO);

- rpynnosas (B MasbIX rpynnax, B napax);

- KONNeKT1BHasA (Bce obyyaroLiecs O4HOBPEMEHHO peLlatoT NOCTaB/eHHYO 3ajadvy BO B3au-

MOAENCTBUN).

KagpoBoe obecneyeHue:

Mporpamma peannsyeTcs nejaroroM LONOSHUTEIbHOTO 06pa3oBaHus.

MaTepuanbHO-TEXHUYECKOE OCHALLEeHNe: KOMMbIOTEPHbIA KNacc Unn ayautopus 13 pacyeTa
KONNYeCTBaYYEHUKOB; CTY/IbA MO KOMMYECTBY YYEHUKOB; BUAE0060pPYyA0BaHME: NPOEKTOP, HOYTOYK -
13 pacyeTa KOMMYeCTBa YYEHUKOB; LOCTYMN B MHTepHeT (4ns pabotbl B 1C MaTemMaTuyeCKUNKOHCTPYK-
TOp); KaHuenapua: bymara, pyyku, KapaHaallm.



YUEBHbIN MJ1AH

KonnyecTBo yacoB

n/n HassaHue pa3gena (TeMbl) BCEro Teopusa MpPaKTnKa dopMbl KOH-
Tpons/aTTecTal,
nm
O3HakoMuTebHbI pasgen. Mporpamv- 05 05 Becefa
Hoe obecneyeHre 419 NOCTPOEHNS rpa-
(mKoB.
2. PyHKUMKN. YncnoBble yHKUUN. 35 1 25 TecTvpoBaHue,
BbIMO/HEHVE
MPaKTUYECKUX
yMpaKHEHWI
3 1C MaTemaTn4eCcKuin KOHCTPYKTOP 4 15 25 TecTvpoBaHue,
BbIMO/HEHVE
MPaKTUYECKUX
YMpaXHEHWUI
4. VccnepoBaTensckue 3agaum 3 05 25 TecTvpoBaHue,
BbIMO/HEHVE
MPaKTUYECKUX
YNpaXXHEHWIA
5. lNofaBeaeHWe NTOroB N3yYeHNA Npo- 1 - 1 TecTvpoBaHue
rpaMmbl.

NToro 12 3,5 8,5



YTBEPXAEH

Mprkasom

FBHOY «bantuiickunin 6epers
Ne 121 oT « 08 » fekabps 2023

KANEHAAPHbIN YUYEBHbLIN TPA® UK

[OMNO/THATENbHOM 06Lepa3BuBatoLLeil Nporpammbl «MpakTuyeckas maTeMaTnKa»

Ha 2023 - 2024 yyebHbIN rog

lop obyueHnsa, [lata Havana  [laTa OKOH- KonnyectBo  Konuue- Konuye-
rpynna 3aHATUI YyaHua 3aHa- y4ebHbIX CTBO YyYeb- CTBO
TN Hefaenb HbIX HEW  y4yebHbIX
4acos
1, 16.01.2024* 02.04.2024* 12 12 12
1rpynna

*[laTa Hayasia U OKOHYaHMSA 3aHATWIA MOXET ObITb YTOUYHEHA.

Pexxum 3a-
HATWN

3aHATNA npo-
xoaaT 1 pa3 B
AeHb No 1uacy
Ha npoTsaxe-

HUK 12
Hefenb. 3aHA-
™A npoBo-

patca no 45
MUHYT.
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PaccmoTpeHa
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PABOYAA NPOIrPAMMA
«[paKTnyeckas maremaTnkar»

CpoK ocBoeHuUst: 12 gHei

BospacTt obyuatowmxca: 14-16 net

Pa3paboTymK nNporpammbi:

Baunno TatbaHa AMUTPUEBHA,
yunTenb maTemMaTUKu
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PABOYAA MPOrPAMMA

Ocob6eHHOCTM OpraHn3aynm obpasoBaTe/ibHOr0 npotecca:
Mporpamma BK/IOYAET B €0 YeTbIpe TEMbI:

- Tema «[MporpammHoe o6ecreyeHrie ans NOCTPOEHNs rpaduKoB», KOTOpasi HanpaB/ieHa Ha No-
NyyeHve 06yYatoLMMUCS HadaslbHbIX 3HAHWUIA 0 BO3MOXHOCTSIX MPOrPaMMHOro o6ecneyeHms
B M3YUYEHUN MATEMATUKU;

- Tema «@yHKUMKW. YuMcnoBble yHKLUM» - NO3BONSET BOCMOMHNUTL MYCTOTbI BbIYMCAUTENBHOM
KyNbTypbl, AaeT BO3MOXHOCTb 0TPa6oTaTb OCHOBHble YMEHUS 1 HaBbIKM, HEOBXOAUMbIE yYa-
WyMCA AN BbINOMHEHUAYNPaXXHEHWI W 3afia4y, CBS3aHHbIX C NPeobpa3oBaHUsMU TpadnKoB

(YHKUMN.

- Tema «1C MartemMaTnyeckmnii KOHCTPYKTOP» - MO3BOASET MOMYUYMUTb OOYyYaOLWMM Haya/lbHble
3HaHUA 0 NPOrpaMMHOM MPOAYKTE, TaK Y NPMOBPECTU NPaKTUYECKMI OMbIT paboTbl B JaHHOM
MPUNOXEHUN.

- Tema «WccnenoBaTtenbckume 3agadun», Hanpae/ieHa Ha BOCMOIHEHWE HEOCTAtOLMX 3HAHWIA, OT-
paboTKy NPUEMOB peLLEeHUs 3afaHnii No rpagukam (GyHKUUM PasaUYHbIX TUMOB U YPOBHEN
CNOXHOCTW BHe 3aBMCMMOCTM OT (POPMYNMPOBKM,a TakxKe 0TPaboTKy TUMOBbIX 3afaHuii Ord
Mo MaTemaTMKe Ha TECTOBOM MaTepuase 1 3aflaHusx 2 YacTu.

- WTOrOBbIA KOHTPO/Ib MPOBOAMTCA B (POPME MPOOHOro 3K3aMeHa U3MepuUTensMu, COCTaB/eH-
HbIMW Ha ocHoBe KKIMoB, ncnonb3yembix npu cgave OIS no maTeMaTuke NpoLUbIX NeT.

Jlornka nocTpoeHns NporpaMmbl - OT BO3BYXXAEHUA MHTepeca K MaTeMaTuKe - 0 (DOPMUPOBaHUSA XKe-
NaHWa U3y4nTb BOMPOCHI MaTeMaTUKM Ha NOBbILIEHHOM YPOBHE.
Llenb nporpammebl: pa3BuMTue MHTEpeca K MaTeMaTuke obyyarowmnxca 14-16 net, ux TBOPYECKMX CMo-
CO6HOCTel, 10603HATEILHOCTN M CMEKa/IKN Ha OCHOBE PeLUEeHMst TBOPUYECKNX M KOHCTPYKTOPCKMX Ma-
TeMaTUYeCKUX 3ajau.
3ajaun nporpaMmmbl
O6pa3oBaTefbHbIE:

- pacwmpuTb 3HaHWA 06yYaloLLMXCA NO MPOrpaMMHOMY MaTepuany NnocTPOeHUs rpafurKos;
- Hay4yuTb HaBblkam paboTbl B nporpaMme 1C MateMaTnyecKunin KOHCTPYKTOP;
- Hayu4uTb pellaTb MccnefoBaTelbCKMe 3a4aun Nno HanpasBaeHNIo - rpanKn QyHKUNWIA.
Pa3suBatoLpe:
- pa3BMBaTb MPaKTMYECKME HaBblKW, & TaKXKe YMeHWe MPUMEHSATb MONYYEHHbIE HaBbIKWA Mpu
peLleHnn HeCTaH4apTHbIX 3afay B ApYrnxX AUCLUNINHAX;

- Bblpa60TaTb YMEHNE N0/1b30BaTbCA KOHTPOJ/IbHO-USMEPUTENTbHBIMU MaTepuasiamu,

- HayuuTb NPaBUbHOIM MHTEPNPETaLMI CNOPHbLIX POPMY/IMPOBOK 3aaHWiA.
BocnuTaTenbHble:

- crnocobcTBOBaTb (POPMUPOBAHMIO OTHOLLUEHMWIA COTPYAHMYECTBA, COTBOPYECTBa B MpoLecce
COBMECTHOW paboTbl, 00y4YeHNs;

Copep>xaHve nporpaMmbl:
Tema 1. O3HaKOMUTENbHbIN pa3gen. MporpaMMHoe obecneyeHne a8 NOCTPOEHUS rpaduUKoB.
Teopus. BBOAHbIN MHCTPYKTaX MO TexXHWKe 6e3onacHocTu. YTunuta Gnuplot. OCHOBHbIe KO-

MaHAbl. Dr. Geo - nHTepaKTMBHaA reometpuyeckasa nporpamma. MNporpamma ¢ OTKPbITbIM KOAOM.
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B0O3MOXHOCTb aHMMaLuUK rpadmKoB.
dopma KoHTposns. becega «ClrO»

Tema 2. PyHKUUK. UncnoBble PYHKLMN.
Teopus. Onpefenstb 3Ha4YeHME PYHKLMM NO 3HAYEHWUIO apryMeHTa npy pasnuyHbIX cnocobax 3a-
AaHUAQYHKUUK, pellaTb 06paTHYHO 3adady. OnpeaensiTb CBOWCTBA (hYHKLMUN NO ee rpadmky, CTPo-
UTb rpaKy U3yyYeHHbIX PYHKUMA. MpUMeHATb rpaguyeckne npeacTaBneHns Npu peLleHnmn ypas-
HEHWI, CUCTEM, HEPaBEHCTB.
MpakTnkKa. PaccMOTpeHue NprvMepoB, LEMOHCTPUPYIOLLUX MeTOAbl NOCTPOEHUS rpauKoB oc-
HOBHbIX TUMOB NPOCTENLLNX PYHKL WA, peLLeHne 3afaHNii Ha uccnefoBaHne PyHKLMM No M306-
paXXeHHOMY rpaduKy ¥ 3agaym Ha npeobpa3oBaHua rpankos yHKLMIA. MeTog NOCTPOeHUs
NNHENHBIX (DYHKUWIA «NO ToYKam». MeTof NOCTPOeHUS KBaLPaTUYHbLIX (PYHKLUA «NO BEPLUMHEY.
MeToz NoCTpoeHUs APO6HO-paLNOHAbHBIX (YHKLMIA «NO aCUMNTOTaM».
®opMma KOHTPO/IS. TecTMpoBaHWe, BbINOMHEHNE NPAKTUYECKUX YNPaXKHEHNIA.

Tema 3. 1C MaTtemaTn4eCcKnii KOHCTPYKTOP.
Teopus. OCHOBHble KOMaH/bl. [ofaepxka NocTpoeHUs rpagukoB yHKumin Buga Y(x), X(y), B
MONAPHbIX KOOPAMHATAX, 38faHHbIX NapaMeTpUYecKUMmn ypaBHeHUAMU, rpaukos Tabnuuy, Hess-
HbIX PYHKUWIA (YpaBHeHW) 1 HepaBeHCTB. 30 rpaMKoB B 04HOM OKHE. BbluncinTelbHble BO3MOX-
HoCTW. MapaMeTpbl rpathMKoB U KOOPAUHATHON NAOCKOCTU. MOCTpoeHMe rpadrKoB Ha NIOCKOCTK.
WcecneposaHue dyHKUMiA. HaxoxaeHue npubnmkeHHoro. KopHu anrebpavyeckoro ypaBHeHUS.
TOUKM 3KCTpeMyMa PYHKLMN OLHONM NePeMEHHOW. AHANIMTUYECKOE BbIPaXXEHWUEe A/ MPOU3BOAHONA.
UncneHHoe nHTerpuposaHue. Ipaduyeckoe pelleHne HepaBeHcTBa. OCyLLLeCTB/IEHNE PErpecCuoH-
HOro aHann3a.
MpakTuKa. PelueHwe 3afa4y Ha NOCTpoeHMe. PelleHne 3aay ¢ napameTpaMmu. PelleHne BapraHTOB
O3 (rpatmkn QyHKUWMIA).
®opMma KOHTPO/IS. TecTMpoBaHve, BbINOMHEHNE NPAKTUYECKUX YNPaXKHEHWIA.

Tema 4. ViccnepoBaTenbCKue 3agauu.
Teopusi. PaboTa co CTaTUCTUYECKOI MHOpMaLmeld. MpocTeiune maTemaTuyeckme mogenu. Mpe-
obpas3oBaHus anrebpavyeckmx 3afad. Knaccmumkauma TeCToBbIX 334ay No Temam U Metofam ux
peweHuns. OTAe/lbHble METOAbl M MPUeMbl MPY PeLleHnn 3afay pas/NYHbIX YPOBHENW CMOXHOCTHU.
PaccmoTpeHve HabopoB 3afay Ha 3 BeNMUYMHBI. TEKCTOBbIE 3aayn, CBA3aHHbIe OTHOLLEHMEM, MPO-
MOPLMOHAIbHOCTLIO BEIMUMH, Ap06SMU, NpoLeHTaMK. TeKCTOBbIe 3a4ayn anredbpanyeckuii MeTog.
VHTepnpeTauns pesynbTata.
MpakTuka. PelweHne BapnaHToB OO (TEKCTOBbIE 3afaum - pasnnyHble YpoBHU). Kelic «Katep».
Keic «[BMKeHME Mo Kpyry».
dopma KOHTPOns. TecTMpoBaHWe, BbINOMHEHNE MPAKTUYECKUX YNPaXKHEHNIA.

MoaBefeHMe UTOrOB U3yUYeHUA nNporpammbl. VITOroBbili KOHTPObL NPOBOAUTCA B (hopme NPOBHOro

3K3aMeHa U3MepuTensMn, coctaefieHHbIMU Ha ocHoBe KIIMoB, ncnonb3yembix npu cgade O3 no ma-

TeMaTUKe NPOLUNbIX feT.

MNnaHnpyemble pe3ysibTaTbl OCBOEHUA NMPOrpamMmmbl

3agaun OXnpgaemble pesynbTathl Crnoco6bl AMarHoCTUKM
lMpegmeTHbIE
PaclwnpuTb 3HaHMA 06yyvato- 3HaHWe OCHOBHbIX MPo- TecTupoBaHue

WUXCA MO0 NPOrpaMMHOMY  rpamMM Ansi NOCTPOEHUS
martepuany nocTpoeHus rpa-  rpapukos

(hMKoB  obyyatomMxca Mo

nporpaMMHOMY  Matepuany



NOCTPOEHUA

HayunTb HaBblKam pa-

60Tbl B nporpamme 1C
MaTemaTu4ecknin  KOH-
CTPYKTOp

HayunTb pewatb uc-
cnefoBsaTesib.CKMe 3agayu
Nno HanpasfieHUO - rpa-

(hUKn yHKUNIA

PasBuiBaTb  MpakTuye-
CKME HaBbIKM, a TaKxXe
YMEHNe NpUMEHATL No-
NYYEHHbIE HAaBbIKA Mpw
peleHnn  HecTaHAapT-
HbIX 3aia4 B ApYrux guc-
UMNANHAX

BbipabotaTb  yMeHue
MoNb30BaTbCH KOH-
TPONbHO-N3MEPUTESb-
HbIMX MaTepranamm
HayunTb npaBu/bHOI
WHTepnpeTauuu  cnop-
HbIX (HOPMY/IMPOBOK 3a-
NaHWni

Cnocob6cTtBoBatb  hop-

MVWPOBaHWIO  OTHOLUe-
HWi coTpya-
HUYecCTBa, COTBOp-

yecTBa B Mpouecce COB-
MeCTHOW paboTbl, 00yye-
HUS

rpacukos

CthopMMpOBaHHOCTb
Haya/lbHbIX HaBbIKOB pa-
60Tbl B Mporpamme

3HaHue anropmuTmMoB
peLleHns 3afad 1 npasun
MOCTPOEHUA rpanKoB

MeTanpegMeTHble
MonoxuTenbHaa AWHa-
MWUKa B pasBUTUW Mpak-
TUYECKUX  HaBbIKOB U
YMeHNiA

YMeHue ucnonb3oBaTb
KM pns peweHua no-
CTaB/IEHHbIX 3ajau

YMeHue npoBOAUTL
CpaBHeHwue, Knaccugpuka-
UMIO MO 33AaHHbIM Kpu-
Tepuam

JInyHoCTHbIE

YMeHne nnaHuMpoBaTb
yuyebHOe  COTpyLHUYe-
CTBO C [Mejarorom mu
CBepCTHUKaMu: ornpege-
NAaTb Uenn n  yHKLMK
YYaCTHUKOB,  Croco6bl
B3aMMO/encTeuns

KomnbloTepHoe  Mope-
NMpoBaHune

BblinonHeHne npakTu-
YecKUX 3agay npakTuye-
CKUX3agaHui
TecTupoBaHue
MnCbMeHHbI 3a4eT

TecTupoBaHune

Meparornyeckoe
HabnogeHne

KoMnbloTepHbI TecT

Meparorunyeckoe
HabntogeHne
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KANEHOAPHO-TEMATUYECKOE NMTAHNPOBAHWE

Ha3ssaHue pa3gena, Tembl KonnyecTtBo 4yacoB [arta
Bcero Teopusa T[lpakTuka MnaH dakT
O3HaKOMUTEe/bHbIA pa3aen. 0,5 0,5

MporpammHoe obecneyveHune 45 no-
CTPOEHUS TpagnKoB.

PyHKUMK. YrcnoBble PYHKLNN. 3,5 1 2,5

1C MaTemaTU4ecKunii KOHCTPYKTOP 4 15 2,5

WccnepgoBatensckue 3agaym 3 0,5 2,5

MoaBefeHMe UTOrOB U3YyYeHUA Mpo- 1 - 1
rpammbl.

NToro 12 35 8,5

METOONYECKWE MATEPUAIJIbI

O6yueHue no MNMporpamme BKAKOYAET MPUMEHEHMWE CNELYOLWMX METOA0B 00yUeHUS:
- MeTofbl, CNOCOBCTBYIOLLME MEPBUYHOMY YCBOEHUIO MaTepmana (nekuus, tecesa);

- MeToAbl, CNOCO6CTBYIOLLME 3aKPEMN/IEHNIO 1 COBEPLLEHCTBOBAHMIO 3HAHUI (BbINOMHEHNE MPaKTU-
YECKUX YMpaXKHeHus).

OO6yueHve No NporpamMMe BK/IKOYAeT NPUMeHeHWe crefyroLmx obpasoBaTesibHbIX TEXHOMOTUNA:

- 310poBbecbeperatolas obpasoBaTe/ibHas TEXHOMOMUA, MpefnonaratoLas NpoBefeHe 3aHATUIC
no3nLmMmn 340p0oBbeCOepEXXeHNA: 06CTAHOBKA U TMIMEHNYECKUe YCI0BUSA B KabUHETe; BapuaTuB-
HOCTb BUOB YyUYeOHOWN fesATeNIbHOCTU U NPenofaBaHus; TemMn 3aHATUA U Harpy3Ka; Halnmume n Bbl-
60p MeTof0B, CNOCOBCTBYIOLWNX aKTUBU3ALUN NHULMATUBBI U TBOPYECKOI0 CaMOBbIPaXXEHUS ca-
MUX yYalmxcst; (U3KYNIbTMUHYTKN U pefakCcaluoHHbIe YNPaXXHEHUSA; NMCUX0N0MMYECKUn KuMaT
Ha 3aHATUW; Ha/IMUYMe Ha 3aHATUN IMOLMOHANbHbIX PaspsALoK 1 ap.

- 00yu4eHue B cOTpyAHNYeCcTBe (MM 00y4veHMe B MasibIX Fpynnax, 06y4yeHne B KOMaH/Ae) - 3TO OfHa
13 Hambonee 3PPEKTUBHbLIX TEXHONOTUIA NNYHOCTHOOPMEHTUPOBAHHOIO 00pa30BaHMs, TaK Kak
npy 0by4YeHUM Ha ee OCHOBE CO3Jat0TCs YC/0BUA /19 B3aMMONOMOLLM Y UHAUBUAYaNbHON NOA-
JEPXKU, ANA OCYLLECTBNEHUS YUYEeOHON LeATeNbHOCTN KaXbiM YYEHWKOM Ha YpOBHe, COOTBET-
CTBYHOLLEM €ro MHAMBMUAYaNbHbIM OCO6EHHOCTAM, OMbITY, UHTEepecam.

- UrpoBas TeXHO/NOrns, KoTopas obecneyrBaeT IMYHOCTHYHO MOTMBALMOHHYHO BK/TKOYEHHOCTb KaX-
[0ro 06yyaroLLerocs, YTo 3Ha4MTeNIbHO MOBbLILLAET Pe3ybTaTUBHOCTL AaHHOM (hopMbl 06pa3oBa-
TeNIbHOr0 B3aMMOAENCTBUS. Y 06yyaroLmnxcs hopMmMpyoTCs CNOCOGHOCTN aHaInM3MpoBaTb, CpaB-
HMBaTb, 0600L1aTb, YYNTbIBATb NPUUNHHO-CIEACTBEHHbIE OTHOLLEHUS, UCCNe0BaTb, CUCTEMATM-
3MpoBaTh CBOM 3HaHWUSA 0OOCHOBbLIBATb COBCTBEHHYH TOUKY 3PEHUS FeHepMpOoBaTb HOBbIE MAEW,



YTO MOBbILIAET NPOAYKTUBHOCTb MX TBOPYECKOW N MHTENNEKTYaNbHON AeATeNbHOCTY.

- TexHonorms npo6semMHoro obyuyeHus, nNpearonaratoLlas cosgaHne noj PYKOBOACTBOM Mejarora
MPO6MEMHbIX MPOTUBOPEUMBbLIX CUTYaUUii N aKTUBHYKO CaMOCTOSTE/NIbHYH AeATeNbHOCTb 00YyuYa-
tOLLIMXCS MO MX PaspeLLEeHmIo.

NHhopMaLMOHHbIE NCTOUYHUKMN:

MW p

© N o o

Cnucok nuTepaTypbl ANs negarora:

Anrebpa. JKcnpecc-peneTuTop Ans noarotoBkn K MAA. HectaHgapTHble 3agaun. - 2020
Anrebpa: c6. 3afaHuii 418 NOArOTOBKM K roC. UTOroBou atTtectaumm B 9 k. — M.: Tpocse-
LLeHne, 2018.

Ko3sko, A.W. MaHgepos B.C., Ceprees V.H, Unpckuii B.I'. 3agaun ¢ napameTpamm,CnoXKHbIe 1
HecTaHAapTHble 3aga4n - M.: N3pgatenscteo « MLUIHMO», 2016.

Kpamop B.C. 3agaun c napameTpamu v Metogbl ux peweHuns- M.: OO0 «W/3pgatensctso
OHuKe», «M3paTtenscTBO «Mup 1 obpasoBaHmne»» - 2007,

Nokotb B.B. 3agayun ¢ napametrpamu. TPUrOHOMETPUSA: YpaBHEHWUS, HEPABEHCTBA,CUCTEMbI -
M.: APKTW, - 2008.

MwupownH B.B. PelweHune 3agay c napametpamu. Topua 1 npakTuka - M.: N3aaTenbcTBO « K-
3ameH», 2009.

MpokogbeB. A.A. 3agauu ¢ napameTpamm - M.: MU3T, 2004

VHTepHeT-pecypcsbl:

http://www.prosv.ru - caiT nsgatenbctea «lpocseLieHne» /pyoprka MaTemaTunka/
http://www.drofa.ru-cainT nsgartenscraa «fpota» /pybpmka MaTematukal/
http://www.legion.ru-caiiT nsgatenscrsa «J1ernmoH»

http://www. fipi.ru - noptan MHPOpPMaLNOHHOW NOALEPXKKN MOHUTOPUHIa KayecTBaobpas3osa-
Hus, Peflepa/ibHblli 6aHK TECTOBbLIX 3aJaHuiA, LeMoBepcun

http://zadachi.mccme.ru-3agayum no reomeTpun: UHHOPMaLMOHHO-NOMUCKOBas CUCTEMA.
http://www.intelekt centre.ru-CaiiT nsgatennctea «/IHTENNEKT LEHTP»

Caint «Cgam M'MA.pg»

WHTepHeT - pecypcbl http://school-collection.edu.ru/ - egnHas Konnekums LmMhpoBbIXobpaso-
BaTeNbHbIX PECYPCOB.

http://4ege.ru/

CnucokK nuTepaTypbl AN 006yYar L NXCS:

FamoB Meopruin, MapeuH CTepH. 3aHMMaTe/lbHas MaTeMatuka. MepeBog caHraninckoro HO. A.
[aHunnosa - M., 1958

lonyHoBa, A.A. O6ydyeHVe maTemMaTuKe B NPOUIbHBIX Knaccax: yyebHO-MeTOANYECKOe Mo-
cobue / A.A. TonyHoBa. - 3-e u3g,, ctep. - M.: ®JIMIHTA, 2019.

[po3nHa, B.B. MexaHn3m TBOp4YeCcTBa peLleHns HecTaHAapTHbIX 3adadv: yvyebHoenocobue /
B.B. Apo3uHa. - 4-e u3g. - M.: Jlabopatopus 3HaHuit, 2020. - 258 ¢

MepenbmaH, A.U. XKuas matematuka. MatemaTuyeckue pacckasbl U ronososioMmkun /A.U. Me-
penbMaH. - M.: Mi3gaTtenbctBo FOpaiiT, 2020. - 163 c.

LLlenexosa, J/1.B. O6yyeHuMe pelleHN0 CHOXKETHbIX 3a4ay No MaTemMaTtuke: yyebHO-MeToAuYe-
ckoe nocobue / J1.B. LLenexoBa. - M.; bepnuH: AupekT-Megna, 2015. -166 c.C.K. KoxyxoB
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http://www.prosv.ru/
http://www.prosv.ru/
http://www.prosv.ru/
http://www.drofa.ru-%d1%81%d0%b0%d0%b9%d1%82
http://www.legion.ru-%d1%81%d0%b0%d0%b9%d1%82
http://www/
http://zadachi.mccme.ru-%d0%97%d0%b0%d0%b4%d0%b0%d1%87%d0%b8
http://www.intelekt
http://school-collection.edu.ru/
http://4ege.ru/

YpaBHeHUs 1 HepaBeHCTBa ¢ napameTpom. / Koxyxos C.K., - Open, - 2013.
6. Bbicoukuin B.C. 3agaun c napameTpamu npu noarotoske K EI3. / Boicoyknii B.C., -
7.  M.: «HayuHbIin mup», - 2011r, - 316 c.

OUEHOYHbLIE MATEPVANDI

[ns oTcnexmBaHns pe3ynbTaTMBHOCTM 06pa30BaTe/IbHOM AesTe/IbHOCTM MO AONOMHUTENbHOW 06Lepas-
BUBAIOLLIEV MporpaMMe NPOBOAATCA TEKYLLMIA U UTOTOBbIV KOHTPO/b.

TeKyW WA KOHTPOb NPOBOAMTCS MO KaXKAO0W TemMe B popmax TeCTUPOBaHMSA, KOMMbIOTEPHOIO Mofe-
NNPOBaHNA, NPAKTUYECKMX 3afaHNii, HabNOAEHUS.

NTOroBblii KOHTPONbL MPOBOANUTCA B (POPME NPOOGHOr0 3K3aMeHa U3MEPUTENSIMI, COCTaBNEHHbIMU Ha
ocHoBe KIIMoB, ucnosnb3yembix npu cgavye O3 no matematuke NPOLLSbIX feT.

OueHKa YpOoBHSA 0CBOEHUSA NPOrpaMmMbl MPOBOAMTCA MO CNeAyOWMM KpUTEPUAM:

- 3HaHWe  OCHOBHbIX MPOrpaMM A/ NOCTPOEHUs rpamKoB.

- CdopmrpoBaHHOCTb HaYas/lbHbIX HaBbIKOB paboTbl B nporpaMmelC MaTeMaTuyecKnii KOHCTPYK-
TOP.

- 3HaHue anropuTMOB peLLeHns 3a4a4 1 nNpaBua NOCTPOEHUA rPafnKoB.

- YMeHue peluaTb uccrefoBate/ibCkue 3afayum no HanpasieHUIo - rpauky yHKUNIA.

Y PpOBHM OCBOEHUSA Nporpammebl

BbICOKNI1 ypPOBEHb : 3HAET OCHOBHbIE NPOrpaMMbl A1 NOCTPOEHUS FpaUKoB, BNageeT HaBblIKaMun pa-
60Tbl B NnporpamMmelC MarteMaTuyeCcKnin KOHCTPYKTOP, AEMOHCTPUPYET 3HaHWe anropuTMoB pe-
LLIeHNA 3a4a4 W NpaBu NOCTPOEHUA rpadnKoB, peltaeT 6e30LNB0YHO.

CpefHWi ypoBeHb: 3HAeT OCHOBHbIE NPOrpamMMbl ANs MOCTPOEHUS rpatinKoB, BNaAEEeT HaBblkamy pa-
60Tbl B nporpammelC MaTemaTUYeCKNIA KOHCTPYKTOP, AEMOHCTPUPYET 3HAHMNE aIfOPUTMOB pe-
LUeHMA 3aay 1 npasua NOCTPOEHNA rpatMKoB, AOMYCKaeT He3HAUYNTE bHbIE OLMOKN B PELLEHUN.

Hu3Kuii ypoBeHb: AOMYyCKaeT oLWNGKM B paboTe B MPOrpamMMe, afiropuTMax peLleHuns 3aaa4, peLleHun.
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3HaHMe OCHOBHbIX MPOrpaMm A5 MOCTPOEHUS rpa-
(hukoB

HaBblkn paboThl B nporpamme 1C Matematuye-
CKUWIA KOHCTPYKTOP.

3HaHWe anropuTMOB peLleHuns 3aday 1 Npasus no-
CTPOEHUS rpadMKoB 3HaHWe anropuUTMOB peLLeHus!
3afja4 1 NpaBu NOCTPOEHUS rpaduKoB

YMeHue peLlaTb UccnefoBaTeNnbCKme 3afaqm no
HanpaB/eHNIO - rpadiMKn QyHKLWIA

YpoBeHb 0CBOEHUS MPOrpammbl
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