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IHosicuuTennLHAA 3aIHCKA

Pabouas nporpamma 37€KTUBHOTO Kypca 0 MaTeMaTHKE COCTaBJIeHa B COOTBETCTBUU C
TpeboBanusiMu DeepaabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa BTOPOTO
MOKOJICHUSI OCHOBHOTO 00111eT0 00pa30BaHus IO MaTeMaTHKe:

®enepanbHoro I'ocynapecrsennoro O6pazosatenbHoro CTanaapTa OCHOBHOTO OOIIETO
obpazoBanus (mpuka3 MuHHucTepcTBa 00pa3oBaHus U Hayku Poccuiickont Deaepanuu ot 17
nekabpst 2014 roga Nel1897);

Hopum ®enepanbroro 3akona «O6 obpazoBanuu B Poccuiickoit ®enepanun» «273-D3 ot 29
nekabps 2012 rona;

COopHHKa HOPMATUBHBIX JOKyMeHTOB. MaTtemartuka / [Iporpamma noarotoBieHa HHCTUTYTOM
CTpaTernyeckux rucciaeaoBanuii B oopazoanuu PAO. HayuHbie pyKOBOIUTEIN — YIICH-
koppecnonieHT PAOA. M. Konnakos, akagemuk PAO JI. I1. Ke3zuna, CocraBurens — E. C.
CaBunos./ M.: «IlIpocsemenuey, 2012;

Konnenmueit pazButus cuctembl IpohecCHOHATBHONW OpUEHTAIIMH U TPO(UIBLHOTO
WH)XEHEPHOT0 00pa30BaHus B 00pa30BaTeIbHBIX OpraHu3anusax B YP B pamkax npoekra «IT-
BEKTOp oOpaszoBanus» u coriacyercs ¢ YMK A.I'. Mep3sik, B.B. Tlononckwuii, M.C. Skup, E.B.
byuko.

[Tporpamma kypca paccuntana Ha 34 yaca B roa (u3 pacuera 34 yueOHbIX Helenu, 1 yac
B HEJIEINIO).

Oco0eHHOCTBI0 Kypca SBISIETCS €ro MpaKTUYecKast HallpaBJIEHHOCTh, KOTOPAs CIY)KUT
YCIIEITHOMY YCBOEHUIO Kypca HH()OPMATUKH.

B xone mpenogaBanus snekTuBHOrO Kypea B 10 kimacce, paboTsl Hax GOpMUPOBAHUEM Y
yUanuxcsi YHUBEPCATBHBIX YI€OHBIX JEHCTBUH ClieyeT oOpamiarh BHUMaHUE Ha TO, YTOOBI OHU
OBJIQJICBAIM YMEHHUSIMHU OOIICY4eOHOT0 XapaKkTepa, pa3sHOOOpa3HbIMU CIIOCOOAMH A TEIHHOCTH,
pUOOpPETAIH OIBIT:

® [UIAaHUPOBAHUS U OCYIIECTBICHUS AQITOPUTMHUYECKON JEATEIbHOCTH, BBIMOTHEHUS
3aJlaHHBIX ¥ KOHCTPYUPOBAHUS HOBBIX AJITOPUTMOB;

e  pemieHHus Pa3HOOOpA3HBIX KJIACCOB 33/Jay M3 Pa3IUYHBIX pa3/ielioB Kypca, B TOM YHCIE
3a/1a4, TPeOYIOMMUX MOUCKA MMYTH U CIOCOOOB PEIIeHUS;

®  HCCIENOBATEeNbCKONH JEATENbHOCTH, Pa3BUTHUS HWJIEH, NPOBEIACHHS JKCIEPUMEHTOB,
0000111eHNS, TOCTAHOBKH U (DOPMYITHPOBAHHS HOBBIX 3a]1aY;

® SICHOTO, TOYHOTO, TPAMOTHOTO H3JIO)KEHHS CBOMX MBICTIEH B YCTHOW M MHCHbMEHHOUN

(bopMe, HCIIOJIb30BaHUA Pa3JINYHBIX A3BIKOB MATCMATUKH (CJ'IOBGCHOFO, CHUMBOJIMYECCKOTI'O,



rpagu4eckoro), CBOOOHOTO Tepexoia ¢ OAHOTO S3bIKAa HAa IPYro JUIsl WILTIOCTPAIUH,

WHTEpIpETAINH, apTyMEHTAIIUU U JI0Ka3aTeIbCTBA;

®  TIPOBEICHUS JOKA3aTeIbHBIX PACCYXKIACHHUM, apryMEHTAIlMH, BBIBUKEHUS TUIIOTE3 U UX
000CHOBaHUS;

e [IOMCKa, CHCTEMaTH3alluM, aHajM3a U KiaccupuKauuu HHpOpMalMM, HCIIOIb30BAHUS
pa3HOOOpa3HBIX MHPOPMAIIMOHHBIX WCTOYHUKOB, BKJIIOYAs Y4eOHYIO W CIPaBOYHYIO
JTUTEpPaTypy, COBpeMEHHbIe HH()OPMALIMOHHBIE TEXHOJIOTHH.

[Iporpamma mnpenycmaTpuBaeT HW3y4YEHUE OTACIBHBIX BOIPOCOB, HEMOCPEACTBEHHO
MPUMBIKAIOIIUX K OCHOBHOMY KYpPCy, a TaK ke YINIYOJSIIOUUMX M PACHIMPSIONIUX €ro uepe3
BKJIFOUCHHE 0OJiee CIOKHBIX 3aJlay, UCTOPUUYECKHX CBEACHHM, MaTepHayia, CIOCOOCTBYIOIIETO
nonmHoMy U yrayonenHoe wusydeHuto |IT mgucrumuiun;. IlporpamMma mpemycmarpuBaeT
JOCTYIMHOCTh H3JIaraeéMoro Matepuajna A OOydaroIiuxcs U IUIAaHOMEPHOE pa3BUTHE HX
WHTEpeca K MPEeAMETY.

N3yuenne mnporpaMMHOro MmaTepHalia OCHOBAaHO Ha HCIOJIb30BAaHUU PACIIMPEHUS U
YKPYIHEHUS JUAAKTUYECKUX €UHULL, YTO MTO3BOJIAET yUalllUMCS 32 KOPOTKUN CPOK ITOBTOPUTH U
paclIMpUTh MPOrpaMMy OCHOBHOM MIKOJIbI MO MaremaTuke. CI0XXKHOCTh 3aJad HapacTaeT
nocteneHHo. [lepen paccMoTpenneM 3a/1a4 MOBBIMICHHON TPYIHOCTH PacCMaTPUBACTCS pELICHUE
0oJ1ee MPOCTHIX, BXOAIINX KaK COCTaBHAs YacTh B PEIICHUE CIIOKHBIX.

N3ydyenne wmatematuku Ha Tpo(UILHOM ypoBHE B pamkax mnpoekta «lT-Bektop
00pa30oBaHUsI» U B COOTBETCTBUH C CPEIHHUM (TIOJHBIM) OOMIMM OOpa30BaHHEM HAIPaBJICHO Ha
JIOCTHKEHUE CIEAYIONIUX LesIei:

®  Da3BUTHUE JIOTUYECKOTO W AJITOPUTMHYECKOTO MBIIUJICHUS, a TaKXe€ TaKUX KadecTB
MBIIICHUS], KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTb;

®  BOCHUTAHUE CPEJICTBAMH MATEMATUKH KYJIBTYPhl JUYHOCTU, OTHOIIECHUS K MAaTEMaTUKE
u unpopmatuke u UKT kak k dactu 0OII€YETIOBEUECKOM KYyJIbTYphl, TMOHHUMaHHUE
3HAYMMOCTHU ATUX JTUCIUIUIAH JJISI HAYYHO-TEXHUYECKOTO MPOrpecca;

® OBJAQJICHHE CHUCTEMOM MaTeMAaTUYECKUX 3HAHUW ¥ yMEHUW, HEOOXOIUMBIX s
MPUMEHEHUSI B TIPAKTUYECKON JACATEIHHOCTH, W3YyYEHUS CMEXKHBIX JHUCIHUIUINH,
MIPOJIOIKEHHSI 00pa30BaHUs IO MHKEHEPHO-TEXHHUECKUM HATIPABICHUSIM;

® IUIAHUPOBAHME M OCYIIECTBICHUE AJITOPUTMUUYECKOU JEATETbHOCTH, BBINOJIHEHUE
3a/IaHHBIX U KOHCTPYUPOBAHUSI HOBBIX aJITOPUTMOB;

e  peleHre pa3HOOOPa3HBIX KJIACCOB 3aJa4 W3 Pa3IMYHBIX Pa3/esioB Kypca, B TOM YHUCIIE
3a/1a4, TPEOYIOMMUX MOUCKA MMYTH U CIOCOOOB PEIIeHUS;

® OCBOCHHE HCCIEOBATEIBCKON  JCSITEIBHOCTH:  Pa3BUTHS  HACH, MPOBEACHUS

HKCIEPUMEHTOB, 00001ICHNS, TOCTAHOBKU M (POPMYyITHUpPOBaHUS HOBBIX 33/ay;



®  [IPOBEJICHUE JI0KA3aTEIbHBIX PACCYKIACHUM, apryMEHTALUU, BbIIBH)KEHUS TUIIOTE3 U UX
000CHOBaHHUE;

® OCBOCHHE METOJOB TIOWCKA, CHCTEMAaTH3allid, aHaIM3a W  KIacCHU(PUKALUU
nH(pOpMaLUK, UCIOJIb30BaHUS Pa3HOOOpa3HBIX HH(POPMAIMOHHBIX HCTOYHHUKOB,
BKJIOYasi y4eOHYI0O W CIPABOYHYIO JIUTEPATYpy, COBpPEMEHHBbIC HH(POPMAIIMOHHEBIE
TEXHOJIOTHUH.

Ha ocHoBanmu TpeGoBanuii ['ocymapcTBeHHOTO 0oOpa3oBaTenbHOro cranmapra 2004r. B
COJlep’)KaHWU  TpelroyiaraeTcs  peaji3oBaTh  aKkTyajdbHble B HACTOsIlIee  Bpems
KOMIIETEHTHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, JESITEIIbHOCTHBIM IOJIXO/bl, KOTOpPbIE
OTIPENIETISIOT 3a1a4M JIeKTHBHOI0 Kypca:

e (GopMHpPOBAaHME MOTHUBAIIMM M3YYCHHUS] MaTEeMaTUKH, TOTOBHOCTH W CIHOCOOHOCTH
yYalmuxcs K CaMOpPa3BUTHUIO, JIMYHOCTHOMY  CAaMOOIPEACIICHUIO, MOCTPOEHUIO
WHAUBUAYAIbHON TPACKTOPUHU B U3YUYECHUU MIPEIMETA;

e (dopMupoBaHHE CHEMUPUICCKUX JUISI MATEMATUKHA CTWICH MBIIIICHHS, HEOOXOIUMBIX
JUISL  TIOJTHOLIEHHOTO ()YHKIIMOHUPOBAHHUS B COBPEMEHHOM OOINECTBE, B YaCTHOCTH
JIOTUYECKOT0, aJITOPUTMUYECKOTO U IBPUCTUUECKOTO;

e (dopMupOBaHUE COAEPKAHUS O0OYUEHHS B COOTBETCTBUH C COBPEMEHHBIMH TPEOOBaHUSAMU
Y OPUEHTALMEW NHKEHEPHON UHAYCTPUH;

e ¢opmupoBaHHe Yy OOYyYalOMUXCS CIOCOOHOCTH K OpraHu3aliud CBOeH ydeOHOM
JESATETLHOCTH TMMOCPEACTBOM OCBOEHUS JTMYHOCTHBIX, TTO3HABATEIbHBIX, PETYISITUBHBIX U
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX yUEOHBIX EHCTBUII;

® OCBOCHHE KOMMETEHIUH (y4eOHO-TI0O3HABATEIIbHOW, KOMMYHHKATUBHOU, pe(IeKCUBHOM,
JUYHOCTHOTO CAMOPAa3BUTHS, IIEHHOCTHO-OPUEHTAIIMOHHOM ©  mpodeccruoHaIbHO-

TPYAOBOTO BBIOOpA).

OO01asi XapaKkTepUCTHKA YJTeKTUBHOI0 Kypca MaTeMaTHKH

Copneprkanue NMporpaMMbl YUYUTBIBAET JTOMMHHUPYIOIIME UACH U TMOJOXKEHHS MPOrpaMMbl
pa3BUTHs M (OPMHPOBAHUS YHHUBEPCAJIBHBIX Y4YEOHBIX AEUCTBUI /71 OCHOBHOTIO OOIIEro
o0Opa3oBaHHs, KOTOpble oOecrneuyuBalOT  (OPMUPOBAHHWE  POCCUHCKON  TpakJIaHCKOM
HICHTUYHOCTH, KOMMYHHUKATUBHBIX Kad4€CTB JIMYHOCTH U CHOCO6CTBYIOT q)OpMI/IpOBaHI/IIO
KJIFOUEBON KOMIETEHIIUU — YMEHUs YUUMbCAL.

Conepxanue HJIEKTUBHOIO Kypca MaTematuku B 10 kilacce mpeicCTaBiIeHO B BHJE
CIICAYIONINX COJEPKATEIBHBIX PAa3lIENiOB: «AJTOPHUTMBI M KOHCTPYKIHUW», «Jlorukay,

«KomOunaropuka», I'padgbi», «Teopus uncen», «Hariasignass reoMeTpus».



Conepxanne pas3ziena «AJTOPHUTMBI M KOHCTPYKIMH»  (GOpPMHpYET  3HAHUSA
MaTEMaTUYECKUX aJIFOPUTMaX M KOHCTPYKIMSAX, HEOOXOOUMBIE Uil PEIIECHUS NPAKTUUYECKHUX
3aJa4 Ha TNEpeNMBaHUs, TIEperpaBbl, B3BEIIMBaHHA. PelieHue rojoBOJIOMOK U peOycoB
pasIMYHBIMM MAaTEeMaTU4YECKUMH METOJaMH U JIOTHYECKOe OOOCHOBAaHUE CBOMX JIEHCTBHMH
CHOCOOCTBYET  Pa3BUTUIO  KPUTMYECKOIO  MBIIUIEHUS U (OPMHPOBAHUSA  CTOMKOIO
MaTEMaTUYECKOI0 amnmnapara pelieHHs 3a4ad C I[OMOILIBI0 IOCTENEHHOIO KOHCTPYHMPOBAHUS.
Marepuan AaHHOTO paszenia MPEACTaBICH B acleKTe, CHOCOOCTBYIOUIEM (POPMUPOBAHUIO Yy
ydaluxcs yMEHMs II0Jb30BaThCsl anroputMamu. CylecTBeHHas pOib IPU ITOM OTBOIUTCS
Pa3sBUTHIO AJTOPUTMHUYECKOIO MBIIUIEHUS — COCTABIIIOIIEH MHTEUIEKTYaJIbHOTO Pa3BUTHUSA
YEJI0BEKA.

Llens conepxanus pazzaena «Jlormka» — nmorydyeHne 00y4aronMMHUCs KOHKPETHBIX 3HAHUH
O JIOTMKE KaK Ba)KHEWIIEH MAaTeMaTU4eCKOM HayKe O NPAaBWIBHOCTH pPacCyXICHUU.
CooTBeTCTBYIOIIMH  MaTepuag CIOCOOCTBYET DPAa3BUTHIO BOOOpaXKEHHUS U TBOPYECKHX
CHOCOOHOCTEH  O0YyYaromuxcs, yMEHHS HCIOJIb30BaTh pPAa3UYHBIC SI3BIKH  MaTeMAaTHKH
(cIoBecHBIN, CHMBOJIMYECKUH, rpaduyeckuii) 1 000CHOBBIBATH MPABMIIBHOCTD PACCYXKICHUH.

[lenbto pazpena «KomMOMHAaTOpHKa» SBISETCS MaTEMaTHYECKOE Pa3BUTHE YYalllUXCH,
dopMHpOBaHHE Y HMX MPEACTaBICHUI O TECHOHW B3aUMOCBSA3M KOMOWHATOPUKM U TEOpUHU
MHOXECTB, Teopuu TpadoB, Teopum Yucen U Teopun BeposTHocTed. OcMbIcieHne
KOMOMHATOPUKH U Jajiee TEOPUU BEPOATHOCTEW U CTATUCTHUECKUX MPOOIEM 0COOEHHO HYXHO B
COBPEMEHHOM II€PEHACBHILIEHHOM HMH(OpMalueil MHpe TOCKOJIBKY JaeT BO3MOXKHOCTh
oOyyaromuMcsi pa3BUBaThb BEPOSATHOCTHYIO MHTYMLHUIO M JajbHEWINee CTaTUCTUYECKOe
MbllIIeHHE. VIMEHHO BEpOSITHOCTHO-CTATHUCTUYECKAas JUHUS, U3Y4YE€HHE KOTOPOH HEBO3MOXKHO
0e3 omophsl Ha MPOLIECChl, HAOIIOAAEMbIE B OKPY>KAIOILIEM MUPE, Ha pealIbHbIN KU3HEHHBIH OIBIT
pebeHka, criocoOHa coJIeHiCTBOBAaTh BO3BPAIIEHUIO HHTEPECA K CAMOMY NPEAMETY «MaTeMaTHKa,
IIPOIAraH/ie €ro 3Ha4YMMOCTH ¥ YHUBEPCAJIbHOCTH.

Copnepxanue pasnena I'padbD» packpblBaeT NPUKIAIHOE U IMPAKTHYECKOE 3HAYEHHUE
MaTeMaTUKH B COBpEMEHHOM Mupe. MaTepuain JaHHOTro pasjierna CrocoOCcTByeT (hOpMUPOBAHUIO
YMEHUSl aHAJM3UPOBaTh PA3IMYHYI0 HH(GOPMAIMIO U IMPEJICTABIATh €€ B IrpadUyecKoM BHJE.
Hcnonb30oBaHue METOJOB TEOpUU TIpadoB IMO3BOJISET CYLIIECTBEHHO OOJETYUTh peIleHHEe U
000CHOBaHHKE 33]1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHEHN CIIOKHOCTH.

Conepxkanne pasnena «Teopusi uncen» GopMHUpyeT 3HAHUS O MATEMATHYECKOM S3BIKE,
HEOOXO/MMBIE JJISl PELICHUs] MaTeMaTHUeCKUX 3a]ad, 3a7a4 U3 CMEXHBIX TUCIMIUIMH, a TaKKe
NPaKTUYECKUX 3a7ad. TakuMm oOpa3oM, M3ydyeHHE 3TOro pasjiesia PacKphlBaeT MPHUKIATHOE U

TEOPETHUECKOE 3HAYCHHE MATEMAaTHUKH B OKpYXaromeM Mupe, GopMuUpyeT MpeAcTaBiIeHHUs 00



00BbEKTaX MCCIIEIOBaHUS COBPEMEHHOW MaTeMaTHKHU. MaTepuas pasjena pa3BUBaeT IMOHATHE O
YHCJIe ¥ CBOMCTBAX YHCE.

Conepxxkanne pasznena «HarasgHasa reomerpusi» MaTepuaga  CIOCOOCTBYET
GOpPMHUPOBAHHMIO Yy YyYalIMXCs 3HAHUH O TEOMETpPHYEeCKoW (Qurype Kak BakHEHIICH
MaTeMaTHYeCKOW MOJICTH ISl ONMUCAHUs peaJbHOTO MHpa. [ 1aBHAs Iebh JAaHHOTO pasiena —
pa3BUTh y ydYalluxcs BOOOpaK€HHE M JIOTHUECKOE MBIIUICHHE IYTEM CHCTEMAaTHYeCKOTro
U3yYEHHsI CBOMCTB T€OMETPHUECKUX (PUTYp M MPUMEHEHHUS ITHX CBOMCTB MpPH pEIICHUH 33134

BBIYUCIIUTCIIBHOTO U KOHCTPYKTUBHOI'O XapaKTepa.

B 10 xmacce B pamMKax »dJIGKTUBHOIO Kypca TMpPEAyCMOTPEHbl 3 TeMaTHYEeCKHX

KOHTPOJIbHBIX paboT, 1 crapToBast KOHTpOJIbHAS paboTa U 1 uTOroBast KOHTPOJIbHAs padoTa.

MecTo 3/1IeKTUBHOT'0 Kypca MaTeMaTHKH B Y4eOHOM IJIaHe
Y4eOHBI I71aH OTBOJUT Ha M3y4EHHUE IJICKTUBHOTO Kypca 34 daca B rof ( o 1 yueOHOMY
qacy B HEJIeJI0).
PesynbTaThl 0OCBOCHHSA COePKAHNUSA JIEKTHBHOIO Kypca MATEMaTHKHU
Jluunocmuvie pesyiomamot.

e (opMHUpOBaHHE MHTEUICKTYyaIbHOH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICITUTEIFHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIIBITA;

e (QopmupoBaHHE OCO3HAHHOI'O BHIOOpPA M IMOCIEAYIOIIETO0 OCBOEHUS MPOPECCHOHATBHBIX
o0Opa30BaTeNbHbIX IPOrpaMM MHKEHEPHbIX UK I T-ciennanbHoOCTEH;

e (opMHpoBaHHE KAadyeCTB MBIIUICHUS, HEOOXOOUMBIX UIM aJalTallud B COBPEMEHHOM
nH(}OPMaLIMOHHOM OOLIECTBE;

® BOCIUTAaHME KAyeCTB JIMYHOCTH, OOECIEUYMBAIOUINX COLHUAIBHYIO MOOWIBHOCTB,
CIIOCOOHOCTh TMPUHUMATh CaMOCTOSITENIbHBIE PpEIICHUs: KPUTUYHOCTh MBILIUICHUS,
MHULMATHBA, HAXOIYMBOCTh, aKTUBHOCTb TP PEIIEHUHA MAaTEMaTUYECKUX 3a1ad;

® OCO3HAHHBIM BBIOOp H TOCTPOEHHE JalbHEHIIEH WHAMBUIAYAIBHOM TPAaCKTOPHH
oOpa3oBaHusl Ha 0a3e OPHUEHTHPOBKM B Mupe mpodeccuii U mNpodeccHoHATBHBIX
MIPEANIOYTEHUIN C YUETOM YCTOMUYMBBIX [TO3HABATENIbHBIX HHTEPECOB, & TAK)XKE HA OCHOBE
(GbopMHpOBaHUS YBaXXUTEIBHOTO OTHOIIEHUS K TPYAYy, Pa3BUTHE OMNbITa Y4acTus B
COLIMAJIbHO 3HAYUMOM TPY/E;

e (opmHpOBaHHE KOMMYHUKATUBHONH KOMIIETEHTHOCTU B OOLIECHUM U COTPYAHUYECTBE CO
CBEPCTHHKAMHM, NEThbMH CTapIIEro M MIAJIIEro BO3pacTa, B3pOCIBIMH B IIpoOIEcce
o0pa3zoBaTenbHON, O0IIECTBEHHO-TIONE3HOH, YyueOHO-ICCIe10BaTeIbCKON, TBOPUECKOH U
JOPYTUX BUAOB JEATEIBHOCTH;

® pa3BUTHE UHTEpEca K HHKEHEPHOMY TBOPUECTBY M MHKEHEPHBIX CIOCOOHOCTEH.



Memanpeomemmvie pe3yibmamoi.

pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIIICHUS, KYJIbTyphl PEe4YH, CIIOCOOHOCTH K
YMCTBECHHOMY KCIICPUMEHTY;

OBJIAJICHUE COCTABJISFOIIMMHU HCCIICIOBATEILCKON M MPOCKTHON ACSITENLHOCTH, BKIIOYAs
YMEHHSI BHJETh MpOOJEMy, CTaBUTh BOMPOCH, BBIABUTATH THIIOTE3bI, JaBaTh
OTIpe/IeTICHUs] TOHSATHUSAM, KJIaCCU(UIIMPOBATh, HAOIIOAATH, TMPOBOJUTH IKCICPUMEHTHI,
JIeNIaTh BBIBOJBI M 3aKJIIOYCHHS, CTPYKTYPHPOBATh MaTepuas, OOBSCHATH, JOKA3bIBATh,
3aIUIIaTh CBOH HJIEH;

(hOopMUPOBaHHE KAYECTB MBIIUICHUS, HEOOXOIMUMBIX JUIsI QJalTalldd B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;

pa3BHTHE UHTEPECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHUYECKUX CIIOCOOHOCTEH.
YMEHHE ONPEISNISITh MOHATHS, 0000IIaTh, yCTAaHABINBATH AHAJIOTHH, KIIACCU(DUIINPOBATE;
pa3BHBaTh KOMIIETEHIIMH B obractu HCIIOJIb30BaHMs HH()OPMALIMOHHO-

KOMMYHHUKAIIMOHHBIX TCXHOJIOT Hﬁ;

IIpeomemnule pe3yromamei:

YMEHHE HaXOIUTh HHPOPMAITUIO B PA3IMIHBIX HCTOYHUKAX;

YMEHHE BBIJIBUTAaTh THIIOTE3bI;

IMOHUMATh CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUN;

YCTAHABJIMBATh  NPUYUHHO-CIEACTBEHHBIE  CBS3HU,  INPOBOJUTH  JOKa3aTEIbHbIE
pacCyXJIeHHUS;

YMEHHE WITIOCTPUPOBATH N3YUEHHBIE TOHITHS U CBOICTBA PUTYD;

OCO3HAHME 3HAYCHUS MATEMATUKH JUIsl TIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHI paboTaTh C MATEMaTHYECKUM TEKCTOM;

BBIPAYKaTh CBOM MBICJIU C TPUMEHEHUEM MaTEMAaTHUYECKON TEPMUHOJIOTUH;

BJIaJieHUEe 0A30BBIM MOHITHITHBIM aIapaToM MO OCHOBHBIM pa3jieliaM COACPKaHuUs;
MPAKTUYECKU 3HAYMMbIE MAaTEMaTUYECKUE YMEHUsS U HaBBIKM, HMX IPUMEHEHHE K

PCHICHUIO MATCMATUYCCKUX 3a1ay.



Coaep:kaHue 3J1eKTHBHOTO Kypca
AJITOPUTMBI M KOHCTPYKIUH
[TocTpoeHue adropuTMOB B 3a/ladax Ha MEpenuBaHus, nepenpasbl. [loHsITHE TIHHBI PabOTHI
anroputma. OOOCHOBaHHE MOCTPOEHUSI KOPOTKOrO ajJropuTMa B 3aJlayaX Ha B3BEUIMBAHUS.
[TocTpoeHne airopuTMOB IPH MOMOIIM METOOB: MPUHIMUI KpalHEro, aHajiu3 C KOHIIA,
npuHIUN y3kux mect. llocrenennoe koHcTpyupoBanue. Meroj pazymHoro xona. Harnsinnast
UHOyKIUsA. PereHue rosoBoJIOMOK MeTOoAoM IMosiHoro mnepedopa. [louck Bcex perieHuit
MOCTPOCHUEM TepeOopHOro anropurMa. Pemienune peGycoB: METOJ OLIEHKH; METOJ MOJIHOTO
nepedopa, olleHKa+pumMep B pedycax.
Jloruka
OcHoBHbIE Jjorudeckue onepanuu. [lonstue cyxnaenus. Jlormueckue 3aKOHOMEPHOCTH.
[IpaBuia noruyeckoro BbIBOAA. l[IOHATHE IEMOYKM MPAaBUIBLHO MOCTPOCHHBIX JIOTMYECKUX
cykaeHuil. Pemienue 3ajay mpu MOMOINM IETOYKU JIOTUYECKUX BBIBOJOB, IMOCTPOECHUEM
Joruyeckux Tabaum. MeToa mosHoro nepedopa B JOTHUECKUX 3a1adax. 3aqaun Ipo peilapen
U JDKELOB. 3aJa4yu, COoACpIKaIe UCTUHHBIC U JIO)KHBIC BhICKA3bIBaHUs. JIornueckue BHIBOIBI

JUIs 33JJAaHHOTO aJrOpUTMa WK HAa0Opa MpeANuCaHHM.

Kom0unaropuka
Meton nmocTpoeHust iepeBa BO3MOKHBIX BapUaHTOB. OCHOBHBIE 3aKOHBI MEPEUUCIUTEIbHON
KOMOMHATOPUKH: NMPaBWJIO CYMMBI U TNpaBUiIo MHpousBeneHus. TpeyronbHuk Ilackans kak

000011eHIE POPMYIT COKPAIIICHHOTO YMHOKEHHS.

I'padnr
[Tonsitue rpada, ero anemMeHToB, BUIBI rpad)oB, CTENIEHb BEPIIUHBI, MOJCYET yuciaa peoep.
CeszHoctb. [IpumeHneHue rpadoB K perieHn0 KOMOMHATOPHBIX 3a/1a4.
Teopus uncen

Henenne c ocratkoM. Pemienue 3amay, coaepikallde OINPENENICHHE JEIEHUS C OCTATKOM.
HOJI. HOK. Ausnroputm EBkmupa. Pasnoxenne Ha MHOXUTenu. (OCHOBHasg Teopema
apudmeruxku. KaHoHWYECKOe pa3IOKEHHE COCTAaBHBIX uyHcel. [Ipu3HaKu AeTUMOCTH.
Pemienue nuHelWHBIX ypaBHEHUN B LENBIX 4YMCIax. PemeHue cucTtem JIMHEMHBIX YpaBHEHHUH
MetoqioM ["aycca. CHUCTEMBI CUMCIIEHUS.

Haruasignas reomerpus

PaBenctBo ¢uryp. Mcnonb3oBanue 3HaHUN O paBHBIX (GUIYpax [UIsl pELICHHS DPa3HBIX
FEOMETPUUECKUX 3aJad (3a7auyd Ha pas3pe3aHue, ckieuBaHue u Ap.). Ilpakruxo-

OPUHTHPOBAHHBIE 3a]a4H.






TpeOoBaHMsl K YPOBHIO NOATOTOBKHU

B pesynprare u3yudeHHs MOpOrpaMMbl SJEKTHBHOIO Kypca Ha HPOGHIBHOM YpPOBHE

oOyyJaroumecs J0JKHBI:

3Hamv/noHuMams

v 3HaYCHHWE MAaTEeMaTHYEeCKOW HAyKW Ul PEIICHHUS 3a]a4, BO3HHKAIONINX B TEOPUU U
IMPAKTUKC, IMHUPOTY U B TO KC BpPCMA OIpaHUYCHHOCTb NPHUMCHCHUSA MATCMATUYCCKUX
METOJIOB K aHAJIN3Y U UCCIIEA0BAaHUIO ITPOLIECCOB U ABJICHUH B IPUPOJE U OOLIECTBE;

v\ 3HaYeHWE TMPAKTUKM M BOMPOCOB, BO3HUKAIONIMX B CaMOW MareMaTHKe IS
dbopMUpOBaHUS M Pa3BUTUS MaTEMaTHUECKONM HAayKH; HMCTOPUIO PA3BUTHUS YHUCIA,
CO3/IaHUsI MAaTEMAaTUYECKOT0 aHAJIN3a, BOSHUKHOBEHHS M Pa3BUTHUS T€OMETPHUU;

v YHUBEpCAIbHBIA XapakTep 3aKOHOB JIOTMKH MAaTeMaTHYECKHX PacCyXICHHM, WX
MPUMEHUMOCTh BO BCeX OO0JACTSIX 4YEIOBEUYECKOW MeATEIbHOCTH; BEPOSTHOCTHBIM
XapakTep pa3uYHbIX MPOLIECCOB OKPYKAOIIEr0 MUPA;

v CYICCTBO IOHATHA MATCMATHUYCCKOI0 J0Ka3aTCiIbCTBa, INPHUBOAWUTL [MMPUMCEPHBL
JI0Ka3aTeNbCTB;

v/ CYIIECTBO IOHSATH AITOPHUTMA; IPUBOJUTD IIPUMEPHI aJITOPUTMOB;

v Kak UCIOJB3YIOTCS MareMaTH4ecKhe (pOpMyIibl, ypPaBHEHHUS M HEPABEHCTBA; IPUMEPHI
HUX OPUMCHCHHUA IJIA PCIICHUS MATCMATHYCCKUX U ITPAKTUYCCKUX 3aaa4;

v Kak MAaTeéMaTU4YCCKU OIPCACICHHLBIC q)YHKIII/II/I MOTYT OIIMCBbIBATb PCAJIbHBIC
3aBUCHMOCTH; TIPUBOAMTDH IPUMEPHI TAKOTO OMHCAHUS;

v\ Kak TOTPeOHOCTH MPAKTHKU ITPHUBEIM MAaTEMAaTHYECKYI0 HAyKy K HEOOXOIMMOCTH
paciiupCHUA IMMOHATHA YHUCJIA;

v BEpPOATHOCTHEIN XapaKTeP MHOTHX 3aKOHOMEPHOCTEN OKPYKAIOIETO MUPA;

v\ CMBICHT WJeaIH3allii, MO3BOJSIONIEN pellaTh 3a/Jaud PealbHOM JIeHCTBUTEILHOCTH

MaTeMaTUUYCCKUMU MCTOAaMU, IIPUMEPBI OH_II/I6OK, BO3HHUKAOMIUX TIpU HACATN3alluU.

Ilnanupyembie pe3yJibTaThl H3YUEeHHS 3JIEKTUBHOI0 Kypca MaTeMaTUKHU

AJropuT™Mbl H KOHCTPYKIIMH

Buinycknux nayuumces:

e pemiaTh 3aJla4M Ha NEpPETUBaHUs, IEPENPaBbl;

® OIICHUBATh JUIMHY PaOOThI AITOPUTMA;

e 00OCHOBBIBATh MOCTPOCHUE KOPOTKOTO aJITOPUTMA B 3aj[ayax Ha B3BEIINBAHUS;
® [IPUMEHATH UJIEU IOCTENIEHHOTO KOHCTPYUPOBAHUS, METO Pa3yMHOI0 X0/1a;

e pemiath rojJOBOJIOMKH METO/IOM MOJHOTro nepedopa;

® HAXOJUTh BCC PCIICHHA 3aJa4u;



pemarth 3aJa4i Ha MOMCK PEeIIeHU pedycoB.

Bbll’lyCKHuK noJjtydun 603MOHCHOCNb.!

OBJIAZACTH MpHUEMaMU MMOCTCIICHHOI'O KOHCTPYUPOBAHUSA JISA pCHICHUA PA3JIMUHBIX 3aa4;
IMOHUMATb CYThb AJIr'OpUTMa U CIIOCOOBI €T0 IIOCTPOCHUA,
CTPOUTDH AJITOPUTMBbI WU Ha6op51 HpeI[HI/IcaHI/Iﬁ I PpEIICHM IIOCTAaBJICHHBIX 3a/1a4;

Ppa3BUBATH aJITOPUTMHUYCCKOC MBIIIJICHHUEC.

Jloruka

Buvinycknux nayuumces:

3aMKChIBaTh MAaTEMaTUYECKUE YTBEPKICHUS, I0Ka3aTeIbCTBA B CHMBOJIBLHOM BUJIE;
CTPOUTH JIOTUYECKOE CYKICHUE;
CTPOUTH LIETIOYKH JIOTUYECKUX CYKIICHUH;
peuaTh 3324 Mpy MOMOIIH IETIOYKH JTOTUYECKUX BBHIBOIOB;
CTPOUTD JIOTUUECKHE TAOTUIIBI;
CTPOUTD JIOTUUECKHE JIUarPaMMBI;
JieNiaTh 1 00OCHOBBIBATH MOJIHBIN Hepedop;
pelaTh 3aa4u Mpo phllapel U JHKEIOB;

peumars 3aaa4yr, COACPKAINNEC NCTHHHBIC U JIOJKHBIC BbICKA3bIBAHH .

Bbll’lyCKHuK noJjiydunt 603MOACHOCNIb.

OILICHUBAThH MPABUIBHOCTH CYKJIEHUH C TOUKHU 3PEHUS] MATEMaTHUYECKOMN JIOTHKHY;
pacrno3HaBaTh JIOTHYECKH HEKOPPEKTHBIC PACCYKICHUS;

OBJIAJICTh MPUEMAMHU IIEPEBOJIA TIPEUIOKECHHIH ¢ €CTECTBEHHOTO S3bIKa Ha ()OPMaTbHBINA U
00paTHO;

MMOHUMATD JIOTHYCCKHUEC 3aKOHOMEPHOCTHU U IMPaBUJIa JIOTHYCCKOI'O BBIBOAA,

ACJIaTh JIOTHYCCKUEC BBIBOABI JJIA 3aJaHHOTO aJITOpHUTMAa UJIN Ha6opa npennncaHI/Iﬁ;

pasBUBaTh NPCACTABIICHUC O MaTeMaTHUECKOH JIOTHKE U €€ POJIM B HAYKC U TCXHUKCE.

DJeMeHTHI KOMOUHATOPUKH

Buinycknux nayuumces:

CTPOHUTH JIEPEBO BO3MOKHBIX BAPUAHTOB;

IIPUMEHSATH NTPABUIIO POU3BEACHUS;

IIPUMEHSTD IIPABUIIO CYMMBI;

pasnuyaTh 3aa4 Ha MPAaBUJIO CYMMBI U IIPaBUJIO IIPOU3BEICHHUS;

MMPOU3BOAUTDL U 000CHOBBIBATh IOJIHBIN Hepe60p;



e pasnuyaTh 3aJa4M, Ie BAXKCH/HE BaXKEH MOPSIOK NMPEIMETOB;

e cTpouTh TpeyroiapHuk [lackans.

Buinycknuk nonyuum 603MO#CHOCHb:

® [IOHMMATh U pa3IUyaTh OCHOBHbIE ITPaBUJIa KOMOMHATOPHKHY;

® [IPUMEHSATH II0JyYEHHBIE 3HAHUA K 3aJ]a4aM KOMIIJIEKCHOTI'O XapaKTepa;

e 0000muTh 3HAaHUSA O (OpMyITax COKPAIIEHHOIO YMHOXXEHHMS 4Yepe3 OCMBICICHUE
3aBUCUMOCTEN B TpeyrojbHuKe [lackans;

® BBICTpAaUBaTh apryMEHTAIIHIO ITPH JJOKA3aTelIbCcTBE (B (hOpMEe MOHOJIOTA U IUAJIOra);

e pemath ydeOHbIE M MPAKTUYECKHE 33/7a4M, TPeOYIOIIUX CHCTEMaTHYECKOro mnepedopa

BapUaHTOB.

I'padsl

Buinycknux nayuumces:

® OIpeneNsITh CTETIEHU BEpIINHBIL, Yncia péoep;

® 1CIIOJIB30BAaTh TEOPEMY O CYMME CTENEHEN BEpILN;

® pemiarh JOrMYECKHE 3aJ1a4M ¢ OMOIIbIO IpadoB.

Buinyckuux nonyuum 603mMoiCHOCHb:

® HHTEPHPETUPOBATH 33]auu rpauyeCcKy;

® pa3BUBaTh 3HAHUS O INPUKIATHOM XapaKTepe Teopuu rpados;

® [IPUMEHATH 3HAHUS TEOPUH IpaoB K pPElICHNI0 KOMOMHATOPHBIX 3a/1a4.

Teopus uncea

Buinycknuxk nayyumes:

® HCIOJIb30BaTh ONPEIEICHUE ICJICHHS C OCTATKOM;

e ucnoab3oBarh nousatus HOJ u HOK;

®  UCIOJIb30BATh NPU3HAKU JAEITUMOCTH;

® pelIaTh YpPaBHEHUS B LEIIX YUCIAX.

Buinycknux nonyuum 603modxxcHocms.

® [IPpUMEHATH anmnapaTr TEOPUH YUCEN I PELIECHUS 3a/1a4 U3 Pa3JIUYHbIX pa3desioB Kypca;

® [IPUMEHSTH 3HAHUS U3 TEOPUU YUCEIT K PEIICHHUIO YUCIOBBIX 3a/1ay;

® pEIICHUS MPAKTHYECKUX 3a7a4 B MOBCETHEBHOU U MPOPECCUOHATBHON IEITETLHOCTH C
HCTIOIb30BAHUEM JICMCTBUN C YHCIIAMU;

® Ha OCHOBE 3HAaHWI paznena cTpouTh anroputmsl s HaxoxaeHus HOK u HO/I, nenenus
C OCTaTKOM, MCIOJIb30BaHUS MPU3HAKOB AEITUMOCTH;

e pelaTh CUCTEMBI JIMHEMHBIX YPaBHEHHMI MeTOI0M [ 'aycca.



Harasinnasi reoMerpus

Buinycknux nayuumcsi:
® JCTOJB30BaTh 3HAHUS O PABHBIX (PUTypax ISl PEIICHUS Pa3HbIX TEOMETPUICCKUX 3a/1a4
(3amauM Ha pa3pe3aHue, CKICUBaHHE U JIp.);

® JCIIOJB30BaTh 3HAHHUA 00 yriax ajd pelcHus IMPaAKTUKO-OPUHTUPOBAHHBIX 3a4a4.

Buvinyckuux nonyuum 603mMo#CHOCHb:
® [IOHUMAaTh MPUKIIAJTHON XapaKkTep Teopuu rpados;

® MPHUMCHATH 3HAHUA TCOPUH l"pa(bOB K PCIICHHUIO KOM6I/IHaT0pHBIX 3ajJa4.



TemaTnueckoe mianuposanue 10 kiaace

Ne TemaTu4yeckuii pa3aesi/ nepeyeHb ypoKkoB Koua-Bo
4acoB
1 CraproBast KOHTpOJBHas padboTa 1
MonenupoBanue u Gpopmanu3anus 1
3 YpaBHeHUS U HEpaBEHCTBA C IByMs nepeMeHHbIMU. O0s1acTu Ha 1
IJIOCKOCTH
CucreMbl ypaBHEHUH U HEPABEHCTB. 1
3agaun Ha onTUMYM. TeKCTOBBIE 33/1a4M HA ONpeesieHHe HauOOoIIbIIEero 1
WJIM HaUMEHBIIIETO 3HAUYEHUSI.
6 I'paduueckuii METO HAXOXKICHUS HAMOOIBIIETO HIIM HAMMEHBIIIECTO 1
3HauCHUs
Anre6pa jgoruku. Beicka3bIBaHUS U UX OTPUIIAHHUSL. 1
8 KoHBIOHKIHS, TU3BIOHKIIHS, UMIUTHKAITHS. 1
9 IIpeoOGpa3oBaHus TOTUUECKUX BbICKA3bIBAaHUI. 1
10 OcHoOBHBIE 3aKOHBI TEPEYUCIUTEIHPHOW KOMOWHATOPHKH: IPABHIIO 1
CYMMBI, IPABUJIO TPOU3BEICHUS.
11 Pemenue 3a71a4 Ha OCHOBHEIE 3aKOHEI MEPEUYUCITUTEIBHON 1
KOMOWHATOPHKH.
12 ®opmynsl 1 9rciia IEPEeCTaHOBOK, Pa3MEIICHHA AJIEMEHTOB KOHEYHOTO 1
MHO>KECTBA.
13 ®opmynsl A7 9rcia COYETaHUH SJIEMEHTOB KOHEUHOTO MHOXKECTBA. 1
14 PamencTBa, CBA3aHHBIE C UUCIOM coueTaHui. JlokazarenscTBO (hopMyII. 1
15 PemieHne KOMIJIEKCHBIX KOMOWHATOPHBIX 33/1a4. 1
16 Tpeyrompuuk Ilackams kak o0000meHne (GOpMysT COKpaIIeHHOTO 1
YMHOEHHS ¥ YUCJIa COUeTaHUN Ha KOHEYHOM MHOKECTBE.
17 KontponbHas pabota Ne2 1
18 Ilenbic uncna. JlecaTuaHas 3amMCh YUCIA. 1
19 TIlpoctblie u cocTaBHbIe uncna. [lenenue 1
20 IIpusnaku nenumoctu. HOJL u HOK. Anroputm EBknupa. 1
21 OcnoBHas Teopema apupmernkn. KaHoHUYeCKOe pa3iokeHHe COCTaBHBIX 1
yuces. TeopemMa 0 KOJTUYECTBE IECTUTENICH
22 JleneHHE C OCTaTKOM. 1
23 CpaBHeHUH. 1
24 | PemieHuie ypaBHEHHH B IIEITBIX YUCIIAX 1
25 |Permrenue 3a7a4 B IENIBIX YHCIIAX 1
26 bunom Hrerortona 1
27 bunom HproToHa 1 GuHOMHUAIBbHBIE KOA(PPHUIIUEHTHI 1




28 Muorouwiensl. KoadduunenTs: MHOTOUIeHA. Pa3nojkeHue MHOTrOuIeHa. 1

29 Jlenenue MHOTOWICHOB. Anroput™M EBkinna. 1

30 Teopema be3y. Cxema ['oprepa. 1

31 TIlocnenoBaTeIbHOCTH U 3aKOHOMEPHOCTH. 1

32 | JloxazaTenbcTBO paBeHCTB MMU 1

33 3amaym Ha METOJ MAaTEMaTUYECKOW WHIYKITUU 1

34 HTtoromast KOHTPOJIbHAS paboTa 1

e Temarnueckoe miianupoBanue 11 Kiaacc
Ne  Temaruueckmuii pazaeJr/ nepe4yeHb YPOKOB Koua-Bo
4acoB

1 CraproBas KOHTpOJbHas paboTa 1

2 IlocTpoeHwre aaropuTMOB IIPH MTOMOIIY METOOB: IPUHIIKIT KPalHETO, 1
aHAJIM3 C KOHIA

3 | TMoctpoeHwme aaropuTMOB IIPH IMTOMOITH METOOB: MIPUHIIMIT Y3KHX MECT, 1
MeTo1 BBIUTPBIIHBIX TO3ULUN

4 Pemienue 3a7a4 METOJIOM IMOJHOTO Tiepedopa. 1

5 IlonsTue uuBapuaHra. 2

6 Ilonstue npunnuna dupuxie. [Ipumenenne npuanuma upuxie k 1
pEIICHHIO 3a/1a4.

7 Meron MaTeMaTUYECKON HHIYKIIUU B PEIICHUH 3a/1a4. 1

8 VYpaBHeHus U HEpaBEHCTBA C IByMs nepeMeHHbIMU. O01acTu Ha 2
TUTOCKOCTH

9 CucreMbl ypaBHCHHI U HEPABEHCTB. 1

10 3amaum Ha onmTHMyM. TeKCTOBBIC 3a/1a4H HA OTPE/IeIICHUE HauOOIbIIIETO 1
WJIM HaUMEHBIIIETO 3HAUYCHUSI.

11 TI'paduyeckuii METOA HaXOXKACHUSI HAUOOJBIIETO NI HAUMEHBIIIETO 1
3HAUCHUS

12 KonTponpHas padota Nel 2

13 Aunre0pa sioruxu. BrickaseiBanusi. Oniepanuy Hajl BICKa3bIBAHUSIMUA 1




14 KoHbIOHKIUS, AUIBIOHKIWS, UMILTUKAIHS. [IpeoOpa3oBaHus TOTHIECKUX
BBICKA3bIBAaHUI.

15 OcHoBHbIE 3aKOHBI TEPEYUCTUTENPHOW KOMOWHATOPUKH: IPABHUIIO
CYMMBI, IIPABUJIO IPOU3BEICHHUSL.

16 ®opmynbl A YUCa IEPECTAHOBOK, PA3MEUICHUN 2JIEMEHTOB KOHEYHOTO
MHOX€ECTBA.

17 PaBeHcTBa, CBSI3aHHBIC C YHCIIOM codeTaHUU. J[okazaTrenbcTBO (hOPMYIL

18 PemieHne KOMIUIEKCHBIX KOMOWHATOPHBIX 3a/1a4.

19 Tpeyrompuuk Ilackans kak o0000meHne (GopMysa COKpaIIEHHOTO
YMHOXXEHUS M YKClla COUeTaHUH Ha KOHEYHOM MHOKECTBE.

20 KontponbHas pabora Ne2

21 Ilonstue napamerpa. @yHKIMHU, 3aBUCSIIUE OT TapaMeTpa

22 | YpaBHeHus c napamerpom. HepaBeHcTBa ¢ napameTpom

23 | YpaBHeHus c napamerpom. HepaBeHcTBa ¢ napameTpom

24 | YpaBHeHus ¢ mapamerpoMm. HepaBeHcTBa ¢ mapameTpoM

25 CucteMsl ¢ mapamMeTpom

26 'Muororpanaukud. O0beM MHOTOTpaHHHUKA

27 Kpyrasle Tena. O0bem.

28 CeueHus MHOTOTPaHHUKOB.

29 KoopauHaTHO-BEKTOPHBINA METOI.

30 Maremarnyeckas urpa

31 Pemenue 3aga4d o TeMe «AJITOPUTMBI M KOHCTPYKITUID)

32 Pemenwue 3a/1a4 1o TEOPUH MHOXKECTB

33 HUroromas KOHTpOJIbHAS paboTa

34 Maremaruyeckas urpa




10.

11.

Jluteparypa s 00y4aroIIMXCH: ydamuecsa 00ecIeYnBarTCs WHIWBUAYaJIbHBIMHA

KapTO4YKaMH C 3alaHUSAMU.
OcHoBHas JIUTEpATYpaA AJIA VUUTEJIA:

KomoOunaropuka. Bunenkun H. f1., Bunenkun A.H., Bunenkun I1.A. M:MIIHMO, 2015 - 400 c.

Pacckasbl 0 MHOXKecTBax (5-¢ m3ganue, crepeorunHoe) Bunenkun H. . M:MIITHMO, 2013 -
152 c.

Jloruueckue 3anaun (3-e, ucnpasiensoe ) Packuna U. B., nons . 9. M:MIIHMO, 2016 -
120 c.

Kaxk moctpouts npumep? (2-e, crepeorunHoe) [llanosanos A.B. M:MIITHMO, 2014 - 80 c.
B3BemmBanusi U anrOpuUTMBL: OT TOJIOBOJOMOK K 3amadyam (3-e, crepeorunHoe) Kuom K. A.
M:MIIHMO, 2014 - 104 c.

JenumMocTsb u npocteie uncina. (3-e, crepeotuntoe). Crubnes A.M1. M:MIITHMO, 2015 - 112 c.
HectannapTtHple 3amaun 1O MaTeMaTuKe. 3ajadd Jorudeckoro xapakrtepa. [anmkun E. B.
M:IIpocsemenue, 1996. - 160 c.

HecrannapTtHble 3a1aun o mareMatuke. 3aaauu ¢ uenbiMu yuciaamu. ['ankun E. B. UensaOuHck:
Barman, 2005.- 271c.

HectannapTHble 3aHSATHS [0 Pa3BUTHIO JIOTUYECKOTO0 UM KOMOWHATOpHOro MbinuieHus. H. A.
Koznosckas. M:OHAC. 2007 - 176 c.

JlenuHrpajackue mMaTeMaTHUYECKHE KPYXKKH: TTocoOue aJis BHEKnaccHou padbotel. ['enkun C.A.,
Hrenbepr N.B., ®omun JI.B. 3xa-Bo: Kupos: ACA, 1994 —272 c.

baxenoB M.M. 3amaun 17151 MIKOJBHBIX MaTeMaTHUECKUX KPYXKKOB: yuyeOHoe nmocobue. baxeHoB
N.UN., IMopomnn A.T'., Tumodeer A.1O., AxoneB B.J[. CoikrbiBKap: CBHIKTBIBKapCKUH YH-T,
2006 — 224 c.

JlOmoJHHUTENbHS JTUTEPATYPA JJIsSl YIMTEs:

Kak pemator Hecranmaptubie 3amaun (9-e, crepeorunHoe) Kanenb-benor A.f., Kopanbmku
A.K. M:MIIHMO 2015 - 96 c.

Maremartuka. Padonnele omumnuansl. 6-11 knmaccel. AraxanoB H.X., Ilommunckumit O.K.
M:IIpocemenue, 2010- 192 c.

COOpHMK ONMMIMAIHBIX 3amad 1o Marematuke (3-¢ wm3z., crepeorur.) [opbauer H.B.
M:MIIHMO, 2013 - 560 c.

MockoBckue matemaruueckue perarbl. Hacte 1. 1998-2006. bnunkoB A. /., T'opckas E. C.,
I'yposun.B. M. (coct.) M:MIIHMO, 2014 - 352 c.

MockoBckue marematuueckue peratel. Yacts 2. 2006-2013. bnunkoB A. /1., I'opckas E. C.,

['ypoBuu.B. M. (coct.) M:MITHMO, 2014 - 320 c.



> w0np e

Hudpossbie 00pa3oBaTe/ibHbIE pecypChl
CaitTel Jy1s1 O0yJaIOIIMXCS U YIUTEIIS:
http://problems.ru
http://allmath.ru
http://mmmf.msu.ru

http://www.mccme.ru

Texnuveckoe ocHalIeHNe Kypca: HOYTOYK, IPOCKTOP, SKPaH.
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