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TlossicHUTEIbHAA 3alIUCKA

HanpaBiieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs!.

YpoBeHb — 0a30BbIi.

AKTYaJIbHOCTb IPOTPaMMBbI OIPEACISAETCS, MPEkKIE BCEro, TEM, YTO MaTeMaTHKa

SBJIIETCSI OMOPHBIM TMPEIMETOM, OOECIICUUBAIONIUM H3YyYCHHE HAa COBPEMEHHOM

YpPOBHE psifja APYrUX AUCHUIUIMH, KaK €CTECTBEHHBIX, TaK M TYMaHUTapHBIX.

OObenMHEeHNE JOMOJHUTENIBHOTO 00pa3oBaHUs IO MaTEeMaTUKE MeJaroruyecku

1eJIecoo0pa3Ho, TaK Kak y MHOTHUX OOYYaromIMXCsl CHUXKEH ITO3HaBaTeJIbHbBIN

UHTEpeC K mpeaMery. B momonHuTenbsHOM 0Opa3oBaHUU €CTh BO3MOXHOCTH

WHIUBUyaIU3UPOBATh MPOIECC OOy4YeHUs, MOKa3aTh HECTAHIAPTHHIE CIIOCOObI

pelieHusl 3aJlaHuii, PacCMOTPETh 3aJladyd MOBBIIMICHHOTO YPOBHS CJIOKHOCTH,

BOIIPOCHI, CBSA3aHHBIE C UCTOPUEH MATEMaTUKH, YIIIyOUTh 3HAHUS IO OTAEIbHBIM

TeMaM IIKOJLHOTO Kypca. [IporpamMma crnocoOCTByeT pa3BUTHIO MaTEMaTHUYECKHUX

CIIOCOOHOCTEM y4aluxcs, JOTHYECKOr0 MBIIUICHHUS, PACIIUPIET KPYro30p.

JlaHHasi TporpaMma HampaBjeHa HAa CUCTEMaTU3allui0 U YIIyOJeHue
MaTeMaTUYECKUX 3HAHUM, HEOOXOJUMBIX Uil OOy4YeHUs 1O MporpaMmam
JIOTIOJIHUTEJILHOTO 00pa30BaHUsl TEXHUYECKOW HAMpPaBICHHOCTU: POOOTOTEXHUKA,
AJIEKTPOHUKA, MPOTOTUIIUPOBAHUE, JIOMOJHEHHAs PEaJbHOCTb, — IpPaKTHYECKas
paboTa B KOTOPBIX OCHOBaHa Ha MaTEMAaTUYECKUX METOJAaX M pacuérax.
Marematuyeckue 3HAHHMS BOCTPEOOBaHBI TPH TMOATOTOBKE K TEXHUYECKUM
OJINMIUAJAMU U COPEBHOBAHUSIM.

Heas npanHoi mnporpamMmbl — CcGOPMHPOBATH y OOyYarOUIUXCS IEIOCTHOE

nmpeacTraBieHne o0  u3yyaemMoMm  mpeamere  —  martematuke.  [lokazath

YHUBEPCAIBHOCTh MAaTEMATHUYECKUX 3aKOHOB, MPHUEMOB, METOAOB NPHU PEIICHHUH

pPa3HOIUIAHOBBIX ~MaTeMaTHMYEeCKUX 3ajlady, a TakkKe TOMOYbh B BBIOOpE

o0pa3oBaTeNbHON TPACKTOPUM HA CTYMEHH CPEIHEro oOIero oOpa3oBaHUs MpU

BbIOOpE NPODUIISA U TOCIIE OKOHYAHMS IIKOJIBI.

3agaun:

1. CdopmupoBaTh HaBBIKM MPUMEHEHUSI MAaTEMaTUUYECKUX 3HAHUM MPU PEIICHUU

3a7a4 pa3InuYHON CIIOKHOCTH.

2. CnocoOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBITIUICHUS YYAIIHXCS.

3. IloAroTOBUTH ydYamIMXCA K PEMICHUIO TECTOBBIX W OJIMMIIHAIHBIX 3aJaHHH

pa3HOro ypOBHSI.

4. CdopMupoBaTh HaBBIKH CaMOCTOSTEILHON paOOTHI.

5. Pa3BuTh HaBBIKH PaOOTHI CO CIIPABOYHOMN JIUTEPATYPOH.

O:xunaembie pe3yJibTaThI:

1. 3nanue GpakTUUECKOrOo MaTepuaia mo Kypcy.

2. YMeHHe UHTepIpPEeTUPOBATh MaTepUa, «BCTPAUBATELY) HOBBIC 3HAHHS B CUCTEMY
YK€ YCBOEHHBIX U MIPUMEHSIEMbIX Ha MTPAKTUKE 3HAHU.

3. CrnocoOHOCTh ONEepUpoOBaTh MOJTYUYCHHBIMH B Kypce€ 3HAHUSMH IPU PEIICHUU
npoOJieMHBIX — 3aJlad, YMEHHE apryMEHTUpPOBAaTb OTBET, BBICTPAUBATH
pa3BEepHYTOE BHICKA3bIBAHUE.

4. CrnocoOHOCTh TPUMEHATH IOJYyYCHHBbIE 3HAHUSA IS PELICHHS >KUTEHCKHUX
MaTeMaTHYECKHUX 3ajad.



5. HaBbIku npakTH4eCcKOro NpUMEHEHUS] MAaTEMATHYECKUX 3HAHUI Ha 3aHATHAX I10
TEXHUYECKOMY TBOPYECTBY M HA TEXHUYECKHUX OJIMMIMALAX Pa3HOTO YPOBHS
(pobOTOTEXHHUKA, AIEKTPOHUKA, POTOTUIIUPOBAHUE, JOTIOJIHEHHAS
peabHOCTB).

JIM4HOCTHBIE pe3ybTaThl: HACTOMYUBOCTD, 1IEJIEYCTPEMIICHHOCTD, CIOCOOHOCTh
MIPEOI0JIEBATh BOZHUKAIOIIUE TPYIHOCTH.
MeranpenMeTHbI€ pe3yIbTaThI:

— YMeHHe OmpeiensiTh ILEeIH CBOEro OOy4YeHUus, CTaBUTh U (HOPMYIHUPOBATH
3alayd B yuy€0€ M NO3HABATEJIBbHON JEeATENbHOCTH, Pa3BUBATb MOTHUBBI U
WHTEPECHI CBOEH JESATEIBHOCTH.

— VYMeHHe OIIEHMBaTh MPAaBWIBHOCTh  BBINOJHEHUS Y4YeOHOW  3a1aud,
COOCTBEHHbBIE BOBMOXHOCTH €€ pELICHUS.

— OcymiecTBieHle ACSATENbHOCTHU B COTPYAHUYECTBE C IE€aroraMu H
CBEPCTHUKAMH,

— CnocoOHOCTh K TMOCTPOEHUIO  MHJIMBHUIYaJbHOM  00Opa3oBaTesbHOM
TPAEKTOPHH.

B xoxe ocBoeHMs mporpammsl, 00ydaromuecs A0HKHBI OCBOUTh CYUIHOCTb
MOHATHUS AJITOPUTM, YMETh UCIOIb30BaTh MATEMATHUYECKUE (POPMYIIbl, YPaBHEHUS
Y HEpABEHCTBA; NMPUMEPHl UX TNPUMEHEHHUs [JIsl PELICHUS MAaTeMaTHUYECKHX |
IPaKTUYECKUX 3a7a4 B TEXHUYECKOW OOJIaCTH; pellaTh TECTOBbIE 3aJaHusl,
NPUOJMKEHHBIE TI0 THUITY K 33JaHUSM MTOTOBOM TOCYJIapCTBEHHON aTTeCTaluu, U
OJIUMIIMAIHBIM  33JaHAAM 110 MaTEMaTUKE BCEPOCCHMCKOM  OJIMMIIAA]IBI
IIKOJIBHUKOB, A TaKXK€ 3aJaHusAM TEXHUYECKUX OJIMMIMAA, B KOTOPBIX
TPaJIMLMOHHO  y4YacTBYIOT  oOydawmuecs  OObEIUHEHHM  TEXHUYECKOU
HanpasieHHocTu: HTU, omummmana «JlomoHOCOB» U 11p.

NMeTb OMBIT MHIWBUIYAIBHOW M TPYNIOBOM pPabOThI, HaBBIK PabOTHI C
uHpopMaluelt, yMEHUE CaMOCTOSITEIbHO CTaBUTh Y4eOHble IeNu, HCKaTh |
UCIIONIb30BaTh  HEOOXOJIMMBbIE CpEICTBA U CIOCOOBI  UX  JIOCTHXKEHUS,
KOHTPOJIMPOBATh U OLIEHUBATH MPOILECC U PE3YIIbTaThl CBOEH AEATEIBHOCTH.
Oo6bem " CPOKH peajiu3anuu NPOrpaMMabl. JlonosHuTeNnbHASA
oOmeoOpa3zoBarenpHas oOiepa3BuBatomias nporpamma «lIpaktuka pemeHus
OJIMMITUAIHBIX U TECTOBBIX 3aJaHUN MO MAaTEMAaTHUKE» peanu3yercs B TeueHue |
roja B o0beme 72 4acos.
®opma 00y4yeHMs] — KOMOMHUPOBAHHBIE 3aHATHUS, MPEAINONATalOIINe HU3yYEHUE
HOBOI'O MaTepHasa, B HeOOJIbIIOM 00beME Ha KaXkI0M 3aHATHUHU, CAMOCTOSITENbHYIO
pabory, paboTy B MajbIX TpyMmax, KOJJIEKTUBHOE OOCYXaeHHE, O0popMIICHUE
OCHOBHOI'O pe3ynbTaTa 3aHATHA. [I0 OKOHYaHMM Ka)XJA0ro MOIYJIS MPOBOISTCS
3a4eTHBIC 3aHATUS B Pa3IMYHBIX (QopMax: TECTUPOBAHUE, WHIUBUAYaTbHOE
cobece1oBaHUE, OTYET O BBHIIIOJHEHUN UHIUBUYaJIbHBIX TBOPUECKHUX 3aJaHUI.

JuctanuuonHoe odyuenue. OgHoe 0OydueHHE MO MPOrpaMMe MOAKPEIIICHO
dbopMaMu 3JIEKTPOHHOTO W AUCTAHLMOHHOTO OOYyYeHHS B paMKax MOJIEIH
«Ob0yuenue ¢ BeO-momuepxkkoi». OObeM KOHTAaKTHBIX YacoB  PabOTHI,
oOy4Jaronmxcs ¢ MeJaroroM, He cokpamaercs. B ydyeOHOM mpoiiecce Mo OYHOM
dbopme oOyueHHs OIpeAesiIeHHbI O00bEM BpPEMEHHM [0 OCBOEHHUIO IMPOTrPaMMBI



OTBOJIUTCA Ha pabOTy B cpeAe OdIEKTPOHHOTro ydebHoro kypca. OObem
JTUCTAaHIIMOHHOTO O0YUYEHHUsI €KET0JIHO OTpeesieTcsl B padoueii mporpamme.

OJIEKTpOHHAsi Cpeda MCIONb3yeTCd B  JOMNOJHEHHE K OCHOBHOMY

o0pa3oBaTeIbHOMY IPOIIECCyY ISl pEUICHUS CIEYIOUX 3aa4:
— OpraHu3alysl CaMOCTOSITENbHOM pPabOThl OOYYaIOMIMXCA B AJICKTPOHHOU
cpene (NEKTPOHHBIE MaTepuasbl Uil  CaMOMNOJArOTOBKHM, ITOATOTOBKH K
7a00paTOpHbIM  paboTaM C HKCHOJB30BAHMEM BUPTYaIbHBIX J1a0OpPaTOPHBIX
KOMILJIEKCOB, TECTUPOBaHUE-CAMOIIPOBEPKA U AP.);

— NPOBEJEHUE KOHCYJIbTALUN B PEKUME PEATBHOIO U OTJIIOKEHHOTO BPEMEHU C
UCIIOJIb30BaHUEM (POpYMOB H BeOMHApOB, TeleKoH(DepeHIuid, YaToB U
ANEKTPOHHOM TMOYTHl MpPU IMOJArOTOBKE K TEXHUYECKUM OJIMMIUAIAM H
KOHKYypcaw;

— OpraHu3alus TEKYIEro U NpOMEKyTOYHOTO KOHTPOJIS 00yJarouXCsl.

®opmbl aTTecTanuu. Peanuzanus nporpaMmsbl NpeycMaTpUBAET BXOIHYIO
JUArHOCTUKY, TEKYIIUI KOHTPOJIb, TPOMEKYTOUHYIO U MUTOTOBYIO aTTECTALlMIO B
cootBeTcTBUM ¢ [lonoxenuem 00 arrectanuu ooOydaromiuxcs B MBY 10 «110O
«IlepcniektuBa». l3MepeHue ycBOEHMS Marepuana MPOUCXOJUT IyTEM
IIPOMEKYTOUYHOM aTTecTalluu B JekaOpe U UTOTOBOM aTTecTalliy B Mae B oopmare,
TECTOBBIX 3a/IaHUN U 3aJaHU TEXHUYECKUX OJIMMITAA]] PA3HOTO YPOBHSI.

YpoBHM 0CBOCHUSA NPOrPAMMBI:

ba3oBblil  ypOBeHBb IpeaIonaracT penpoayKTUBHbBIM, aJITOPUTMUYECKUN
YPOBEHb YCBOCHMs MaTepuaia. Ydalllecs oCBauBarOT (DAKThI, MOHSATHS, 3aKOHBI,
YMEIOT NIPUMEHATh UX B TUIIOBBIX CUTyauusix. @OpMbI IPOBEPKU: TECT-OIO3HAHUE,
TECT-paziIMueHue; TecT-Kiaccu(uKalys; BBINOJIHEHUE TUIOBBIX 33JaHUN, TECT C
BBEIOOPOM OTBETOB.

IloBblIeHHBI  ypPOBeHb  NPEANONaracT yMEHUE  HHTEPIPETUPOBATH
MaTepHuall, pacCMaTpUBATh OJIUH U TOT ke (DaKT, BJICHUE C Pa3HbIX TOYEK 3PEHUS,
«BCTpaWBaTh)» HOBBIE 3HAHMSI B CUCTEMY YXKE YCBOCHHBIX M NPUMEHIEMBIX Ha
IIPAKTUKE 3HAHUM, NMPUMECHEHUE 3HAHWM, YMEHUN M HABBIKOB B HECTaHAAPTHBIX
(HeTunoBbIX) cHUTyauusax. POpMbl NPOBEPKHU: pEUICHUWE HETUIOBBIX 3a/ad,
OTKPBITBIN TECT, 33J1aHUS C KPATKUM OTBETOM.

TBopyeckuii ypoBeHb YCBOEHMSI 3HAHMU MPENOJAraeT CIOCOOHOCTh
OTNEpUPOBAThH MOJYYECHHBIMU B KypCe 3HAaHUSIMU NPU PELICHUH MPOOIEMHBIX 3a/1a4,
3aJlaHAs Ha [PUMEHEHUE 3HAHMM B HE3HAKOMBIX CHUTYyalUsX, IS DPEIICHHS
CJIOHBIX ¥ MHOTOIIIArOBBIX 3a/1a4, yMEHUE apryMEHTUPOBATh OTBET, BEICTPANBATh
pa3BEpHYTOE BBICKA3bIBaHUE. dopmMa  NPOBEPKH: KOHCTPYHPOBAHHUE,
VMHTEpHpEeTalrs, KPUTHUYECKUI aHaliu3, MOHUCKOBas JEATEIbHOCTb, 3aJaHMS C
pa3BEPHYTHIM OTBETOM, OJIMMITAAIHBIE 3adaAHUS.

PexxuM 3aHATHI — 2 yaca B HEZIEIIO, TPYIIIOBBIE 3aHITHSL.

Oco00eHHOCTh TIPpOrpaMMbl 3aKJIOYAETCsl B MOCJIEAOBATEIIBHOCTH MOJAYU
Matepuana. [Iporpamma pa3duta Ha OTHOCHUTEIHLHO HE3aBHUCHUMBIE JIPYT OT JIpyra
TEMbI, YTO MO3BOJSET Yy4YallUMCS MOJKIIOUYAThCA K H3YYEHUIO MPOrPaMMbI B
cepellrHe y4eOHOro rojia, 4To 0co00 aKTyaJbHO JJISI CUCTEMbI JOMOJHUTEIHHOTO
oOpazoBanus. [lpeanonaraercss oTpaboTKa OJHUX M TE€X K€ MPUEMOB, METOJIOB
MHOTOKPAaTHO, HO Ha pPa3IU4YHOM Marepuaje: NOCTPOEHHE M MpeoOpa3zoBaHUE
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pasnuYHBIX  rpadMKOB, pEIICHWE HEPABEHCTB M  CHCTEM  HEPABEHCTB,
COBOKYIHOCTEW HEpPABEHCTB, PEIICHUE 3a/Jad C IapaMeTpamMu ONpe/eICHHOTO
TUIA, HO C Pa3jIU4HbIMU (QyHKIUsAMU, U T.J. [Iporpamma mnpenHaszHaueHa s
IIKOJIbHUKOB, IUJIAHUPYIOIIMX CBs3aTh CBO€ OyAyliee ¢ TOYHBIMH HayKaMH,
WHKEHEPHUEH, COMeNCTBYeT MOATrOTOBKE y4aluxcs K MpoduibHOMY OOYYEHHIO,
OpUEHTHPOBaHA Ha Pa3BUTHUE JIMYHOCTH, CITIOCOOHOM YCIEITHO UHTEIPUPOBATHCS U
OBITh BOCTPEOOBAHHON B COBPEMEHHBIX YCIOBUSX KU3HU.

OCHOBHBIEC NPUHIIMUIIBI IOCTPOEHUS METOINYECKON MOJTOTOBKU K PEIICHUIO
TECTOBBIX U OJIMMITUAHBIX 3aJJaHUIA:
1. TemMaTuueckuid MPUHIIUI MOATOTOBKHU IO CIUPAIN» — OT MPOCTHIX THUIIOBBIX
3aJaHUAN 10 3aJJaHUI TOBBIIIEHHOMN CI0KHOCTH.
2. Ha srame moAroToBKM TEMaTHYECKHA TECT JOHKEH OBITh BBICTPOCH B BHUIE
JIOTUYECKHA B3aMMOCBS3aHHON CHUCTEMBI, TJ€ U3 OJHOIO BBITEKAaET IPYroe, T.€.
MPAaBWIBHO PEMICHHOE TMPEbIAyIIee 3aJaHUE€ TOTOBUT TOHUMAHHUE CMBbICTIA
CJIEIYIOLIETO;
3. Bce TpeHUpOBOYHBIE TECTHI CIEAYET MPOBOAUTH B PEKUME «TECTa CKOPOCTHY,
T.€. C KECTKUM OTPAaHUYECHHEM BPEMEHH.
4. IlpuHUUN MakCUMaIU3allMy HArPY3KH, KaK 10 COAEPKAHUIO, TaK U 110 BPEMEHU
JUIsL BceX OOydyaroumxcs B paBHOM Mepe. ITO HE0OXOJUMO, MOCKOJBKY TECT IO
OTpEJICICHUI0 TpeOyeT CTaBUTh BCEX B paBHBbIC YCJIOBUS U Mpejiaraet
OOBEKTUBHBIM KOHTPOJIb PE3YIbTATOB.
5. BapuatuBHas dyacTh mporpaMMma = OpPUEHTUpPOBAHA HAa  MOJTOTOBKY
oOy4darommxcs OOBEAMHEHUN TEXHUYECKOM HAIpPaBIEHHOCTH K TEXHUYECKUM
OJIMMITUAJIaM U COPEBHOBAHUSIM.
Bo3zpact oOyuaromuxcsi. Ilporpamma paspaborana mis oOydaromuxcs 9-x
KJIACCOB,  MOCEHIAIONIMX  OOBEAMHEHUS  TEXHUYECKOM  HampaBiICHHOCTU
(poboTOTEXHMKA, MPOTPAMMHUPOBAHUE  DJEKTPOHHUKA,,  MPOTOTUIIUPOBAHUE,
JIOTIOJTHEHHAsT PEeaJIbHOCTh) 00pa30BaTEIbHBIX OpraHM3aluid T. 3eJeHOropcka
Kpacnosipckoro kpasi. OnTuMalibHasi HallOJIHAEMOCTh rpynnsl: 12-15 yenoBexk.
Bo3pacTHble 0CO0€HHOCTH YYacTHMKOB mporpammbl. [Iporpamma agpecoBaHa
CTapUIMM TOJAPOCTKaM. OJTO BO3pacT, B KOTOpPOM 0Oojiee BCEro HHTEpPECYeT
COOCTBEHHAs JIMYHOCTh, TIOCTPOCHUE OTHOUICHUUN C JAPYTUMHU JIOABMU. Y PEOST
MOSIBJISIETCSL CIIOCOOHOCTh MEHATHh CaMHUX ce0s, 3aHUMAaThCS CaMOBOCITUTAaHUEM.
VY4eT BO3pacTHBIX OCOOEHHOCTEN YYaCTHUKOB MPOrpaMMbl BBIPAXKEH B CIOCOOAX
OpraHu3ald 00pa30BaTeNIbHOrO Mpoliecca: paboTa B MOCTOSHHBIX M CMEHHBIX
napax, B MaJbIX TpYINax Ha OCHOBE pPAaBHOINPABHOIO B3aUMOJCHCTBUS,
UCIIOJIb30BAaHUE HMHTEPAKTUBHOIO METOJA aHaln3a KOHKPETHBIX CHUTYalUu.
Coznanve cuTyalMii yCHeIIHOCTH, MApTHEPCTBA, YBICYEHHOCTH OOIIKUM JAENIOM,
y4eT UHJMBHUIyaTIbHBIX OCOOEHHOCTEHN 1 MOTpeOHOCTEN 00yHaroIXCsl.
MoTtuBupytomum GakTOpoM K HM3YYCHHIO MPOTpaMMBbl SIBIISICTCA  3aJaHus,
CBSI3aHHBIC C MMPAKTUYECKUM MPUMEHEHUEM B TEXHUYECKHUX O00JIaCTsIX.
YcaoBusa npuema ol0yuyamomuxcsi B nporpammy. [IpueMm ocyiectBisieTcs Ha
JT0OPOBOJIBHOM OCHOBE B COOTBETCTBHH C MHTEPECAMU M CKIOHHOCTSAMHU JE€TeW Ha
OCHOBAaHHWU MHUCBMEHHOIO 3asBJICHUSI POJUTENICH (3aKOHHBIX MPEICTABUTENEH,
OIEKYHOB).



3n0poBbecOeperame TEXHOJIOTHH

1.Bemmonnenue tpeboBanuii CanlluH (mpoBeTpuBanmue kaOuHeTa, NEpPEeMEHBI,
COOTBETCTBYIOIIIAst BO3PACTY MEOEIb)

2. CoOuro1eHME DTAIIOB 3aHATHUS.

3. Ucnonb3oBaHre METO/I0B IPYIIOBOM paOOTHI.

4. Mcnionb30BaHNE UHTEPAKTUBHBIX METOOB.

3aHsATHE, Ha KOTOPOM  COOJIIOMAIOTCS  370pOBbecOEperaromue JAeCcTBUSA:
OoNTUMAajbHasl IUIOTHOCTh 3aHSTHUS, WHIAWBHUIYyaJIbHOE J03UpOBaHUE 00BEMaA
y4eOHOM Harpy3KH U pallMOHAIBHOE paclpeiesieHre €€ BO BpPEeMEHH, YepeIOBaHKE
BUJIOB YUEOHOU JeATENbHOCTU (CaMOCTOATENIbHAsI paboTa, paboTa ¢ KHUTOU (YCTHO
Y TIMCbMEHHO), TBOPUECKHUE 3aaHus U T.II.

Y4eOHBII (TeMaTHYeCKHIl) TUIaH

§ Tema Kon- | Teopus [[Ipaxtukal®opma KOHTpOIs
BO
4acoB
1. | Apudmernueckue neiicrBus. CpaBHEHUS 2 1 1 ®poHTaAJIbHO, HA
qHCel. 3aHATHH
2. | Oraomenus. [Iponopuuu. 2 1 1 CamocrosiTenbHas
pabora
3. | [IponeHTHI. 2 1 1 B3anmMonposepka
B mapax
4. | YucnoBble MOJCTAaHOBKH B OyKBEHHBIE 2 1 1 CaMocToSTeIbHAS
BbIpakeHHUs1. DOpMYIIbI. pabora
5. | [Ipubmmxénnsie 3HaueHus. OKpyriieHHEe 2 1 1 O6o0maromuii
qHCe. TECT
6. | BykBeHHBIC BBIpOKEHHSI. 2 1 1 CamMonpoBepka
7. | CremneHs ¢ LeNbIM MTOKa3aTeIeM. 2 1 1 @poHTanbHas
IpOBEPKa MO
PYKOBOJICTBOM
nejiarora
8. | Muorounens!. [IpeoOpa3oBaHre BRIpOKESHUH. 2 1 1 ®poHTaNbHAA
pOBEpKa MOJ
PYKOBOJICTBOM
nejarora
9. | Anrebpandeckue npoou. 2 1 1
10. | KBagpaTHbIe KOpHH. 2 1 1 IIpoBepka
YIUTEIEM
11. | JIuneiiHble M KBaJpaTHbIE YPaBHEHUS. 2 1 1 Pabora B mapax
12. | Cuctemsl 1BYX ypaBHEHUI ¢ ABYMS 2 1 1 CamocTosATEIbHAS
HEU3BECTHBIMHU. paborta
13. | CocraBnenue MaTeMaTH4eCKON MOJAEIH T10 2 1 1 B3aumornposepka
YCIIOBHIO 3aJIa4H. B TIapax
14. | HepaBeHcTBa ¢ 0/1HOM iepeMeHHON 1 2 1 1 [IpoBepka B xone
CHCTEMbl HEPABEHCTB. 3aHATHH
15. [ YucnoBsie Mociea0BaTeIbHOCTH. 2 1 1 B3anmomnposepka
Apudmernueckas 1 reoMeTpruIecKas B napax




IPOTPECCUH.
16 | IIpomexxyTouHasi aTTeCTaIlH. 2 2 O60o06maromui
TECT
17. | TpeyroiabHUKH, YETBIPEXYTOJIbHUKH, MHOIO- 2 1 1 @pOoHTAIBHO, HA
YTOJIBHUKHU M UX 3JIEMEHTHI 3aHATUU
18. | OxpyXHOCTB, KPYT ¥ HX 3JIEMEHTHI 2 1 1 CamocTosTEIbHAS
pabora
19. [ Ilnomanu duryp 2 1 1 ®dpoHTampHas
pOBEPKa MO
PYKOBOJICTBOM
nejarora
20. | omoaHuTENbHBIC TOCTPOCHUS 2 1 1
21 | Pemienue pa3mu4HbIX T€OMETPUYECKHX 33/1a4. 2 1 1 CamocTosTEIbHAS
pabora
22 | YpaBHeHHs dJUIUIICA, TapabOoIbl U TUIIEPOOIIBI 2 1 1 [TpoBepka
1e/1aroromMm
23. | IIpencraBieHre NaHHBIX B BUIC TaOJHII, 2 1 1
Jarpamm U rpaukos.
24 | HepaBeHcTBa, coeprkalue nepeMeHHy0 Mo 4 2 2 CaMocTosTeIbHAs
3HaKOM MOAyJIsl. Pemnenne HepaBeHCTB. pabora
25 | AnreOpamveckre ypaBHEHUS M CUCTEMBI 4 2 2 [IpoBepka B xo1e
HEJIMHENHBIX YPABHEHUN. 3aHATUSA
26 | Pemenue uppanroHaabHBIX YPAaBHEHUN U 4 2 2 KonTponbHas
ypaBHEHUH, COZepKAIIUX HEU3BECTHOE MO]T paboTta
3HaKOM MOJIYJISI.
27 | TexcroBble 3amaun. 2 1 1 O06006maromui
TECT
28 | 3amaHus1, coaepIKaIIre mapamerp. 4 2 2 [TpoBepka B
napax
29 | DmeMeHTH KOMOMHATOPUKH, CTATHCTUKHU H 4 2 2 Bsaumornposepka
TEOPHUH BEPOSTHOCTEH.
30 | UToroBas arrecranusi. 2 2 TectupoBanue
31 | OaummuaaHble 3aIaHns 4 4 Pemrenue
3aJaHuN
TEXHUYCCKUX
OJIUMITHA]T
Hroro: 72 32 40
COJEPKAHUE
1. Apudmerunyeckne neiicreusi. CpaBHeHHs YUCeJI.

ApI/I(i)MCTI/I‘IeCKI/IC IIGI\/'ICTBI/ISI Haa HaTypaJlbHBIMH 4YHCJIaMHU, C OOBIKHOBEHHBIMH U
JACCATHUNYHBIMHU leO6$[MI/I, C paluOHAJIbHBIMHU H HCﬁCTBHTCHBHBIMH qucCJIaMHU.

CpaBHEHUE HATypalbHbIX, PALUOHAJIBHBIX U JICMCTBUTEIIBHBIX YUCEI.

[IpakTHueckass 4acTh: pelieHUe 3a7a4 MPAKTHUYCCKON HAIMpaBJICHHOCTH IO TEME.
Bapuamuenas wacms: Kak MOSBUINCH ITUGPHI U YUCIA, YTO TAKOE CTHIICTCKUE U
puMcKHe UQPHI, KAKUMHU ObLTH ITU(PHI HAPOJAOB Maiisl M aI[TEKOB, YTO MbI 3HAEM O
HaIlIEW CUCTEME CUNCIICHUS.

2.

OtHoumenus. IIponopuumn.




OtHowenue. [Iponopuusi. OcHOBHOE CBOMCTBO nponopuud. [IponopuuonaibHas u
0o0paTHO MPOMOPIMOHAIIbHAS 3AaBUCHMOCTH.

[IpakTHueckast 4acTh: PEHIEHUE 3a/a4 MPAKTUYECKOW HAMPABICHHOCTH IO TEME.
Bapuamuenas uacmsv: 3010TOE€ CEUCHHUE.

3. IlpoueHTHI.

[Iponent. HaxoxkneHue mporeHTa OT BEIWYUHBI U BEJIUYHMHBI MO €€ MPOLICHTY.
BripaxkeHne oTHOLEHUA B IpoLeHTax. CI0KHBIE TPOLICHTHI.

[IpakTrueckasl 4yacTh: pelieHUe 3a7ad MMPAKTHYECKOW HAMPaBIEHHOCTH MO TEME.
Bapuamuenas wacmyo: pemeHue cTapuHHbIX 3a1ad. [IpOLEHTHl B Halle >KU3HU.
[IpoLieHTHI B PEIIEHUH TEXHUYECKUX 3a7ad.

4. YucaoBble NOACTAHOBKU B OyKBEeHHbIE BbIpa:keHHs1. PoOpMy.ibl.
YuciioBoe 3HaueHue OYKBEHHOTO BbIpakeHus. Popmyna.

[IpakTrueckas 4acTb: pelIeHue 3a7a4 MPaKTUYECKOW HAIIPaBJIEHHOCTH 10 TEME.

5.  Ilpubaumxénnpie 3HauyeHusi. OKpyrienune 4uce.

CBolicTBa OKpYTJICHUS YUCEN.

[IpakTryeckasl 4acTb: pelIeHUE 3a]ad IPAKTUYECKOW HAMPABICHHOCTH IO TEME.
Bapuamuenas wacmu: TOJIOBOJIOMKH C YACIAMU, KPOCCBOP/BI I10 MATEMATHUKE.

6. bBykBeHHbIE BbIPA:KEHHUS.

[Tpeobpa3oBanne OYKBEHHBIX BHIPAKEHUH.

[IpakTryeckas 4acThb: pelIeHUE 3a7a4d MPAaKTUYECKON HAIIPaBJIECHHOCTH I10 TEME.
Bapuamuenas uacmu: onepaiuu ¢ aOCTpaKTHBIMU MOHSITUSIMU

7. CremneHb ¢ HeJbIM NOKa3aTeJIeM.

CBoiicTBa cTemeHW C MelbIM Toka3zareneM. [IpeoOpazoBaHue BBIpaXKEHUH,
CoJIep KalllUX CTENEHU C LEJIbIM NTOKA3aTeIEM.

[IpakTryeckas yacThb: pelieHue 3a7a4 NPakTUYECKON HAIIPaBJIECHHOCTH 10 TEME.

8.  Mmnorowiensbl. [Ipeodpa3zoBanne BbIpakeHMii.

Muorounen. Crenenb MHOrowieHa. CTaHgapTHbIM BuJ MHOrouwileHa. CloxeHue,
BBIYMTAHUE, YMHOXXEHUE MHOTIOWICHOB. DOpMyJibl COKPAIIEHHOIO YMHOXKECHUS:
KBaJpaT CyMMbl M KBaJpaT Pa3HOCTU; KyO CyMMbl M KyO pa3HOCTH; Pa3HOCTh
KBaJIpaToOB; pa3HOCTh KyOOB U cyMMa kKyOoB. KBaapatuerii TpéxumneH. Pa3noxenue
KBaJIpaTHOI'O TPEXWIEHA HA JIMHEHMHbIE MHOXKUTENU. Teopema Buera.
[IpakTrueckas 4acTb: pelieHue 3a7a4 MPaKTHYECKON HAIIPaBJIEHHOCTH I10 TEME.

9. Auredopanueckue a1poom.

AnrebGpandeckast JpOoOb. Coxkpariienue TpOOeii. HevicTBus c
anredpanueckuMu ApoosiMu. ParmoHalibHbIe BBIPaXKEHUS U UX MPEeoOpa3oBaHusl.
[IpakTrueckas 4acThb: pelieHue 3a7a4 MPakTUYeCKON HAIIPaBJICHHOCTH 10 TEME.
10. KsaapaTrHbie KOpHH.

KBaapaTHbIii KOpeHb U3 YKClia. 3aluch KOPHS C MOMOIIBIO CTENEHU C JIPOOHBIM
nokasaresieM. CBOMCTBa KBaJIpaTHOTO KOPHSI.

[IpakTrueckas 4acTb: pelIeHUe 3a7a4 MPAaKTUYECKON HAITPaBIEHHOCTH 10 TEME.
Bapuamusenas yacmu: npubIMKEHHOE BBIpAXKEHUE UPPALIMOHANBHBIX YHCEI Yyepes3
palvOHAaJIbHBIE.

11. JIuHeiiHbIe M KBaJPATHbIEC YPABHEHHUSI.



YpaBHeHHE C OAHOM IEPEMEHHOM, KOPEHb ypaBHEHHWs. JIMHEWHOE ypaBHEHWE,

KOpHM JIMHEWHoro ypaBHeHus. KBajapaTHoe ypaBHeHue, Gopmyla KOpHEH

KBaJIpaTHOI'O YpaBHEHUSI.

IIpakTHueckas 4acTh: pelIeHUE 3aa4 IIPAKTUYECKON HAPABICHHOCTH 110 TEME.

BapuartuBHas 4acTh: MaTeMaTHKa B 1I0POre.

12. Cucrembl IBYX YPaBHEHHIi ¢ IBYMS HEM3BECTHHIMH.

YpaBHeHUE ¢ ABYMs IIEpEMEHHBIMU. PellieHne ypaBHEHUs C ABYMsI [IEPEMEHHBIMU.

Cucrema ypaBHeHuil. Pemenue cucremsl. Cucrema IByX JIMHEWHBIX YPaBHEHUN €

IBYMsI IEpEMEHHBIMU. Pellienre noicTaHOBKOM 1 anreOpanvdecKiuM CIOKEHUEM.

[IpakTH4ecKkas 4acTh: pelIeHUE 3a/1a4 IIPAKTUYECKON HAIPABJIECHHOCTH IO TEME.

13. CocraBiieHHe MATEMAaTHY€CKOIl MO/1eJIM 110 YCJIOBHUIO 3aJa4M.

[IpencraBieHne 3aBUCUMOCTH MEXKy BETUYMHAMHU B BUJE (POPMYIL.

[IpakTH4ecKast 4acTh: PEMICHUE 3a/1a4 MPAKTUYECKON HAIPABIEHHOCTH IO TEME.

Bapuamuenas uwacmes. 3agaun  Ha aBWKeHHe. [loHATMA  pPaBHOMEPHOIO

OPSIMOJIMHEMHOTO W PaBHOYCKOPEHHOTO JABMXKEHUA. OCHOBHBIE (DOPMYIIHI,

HEOOXOMMBbIE JUIsl PELEHUS 3a]1a4 Ha PAaBHOMEPHOE MPSMOJIUHEIHOE IBUKEHHUE U

PAaBHOYCKOPEHHOE JIB)KEHHME. 3aJayd Ha COBMECTHOE JBH)KCHHE B PAa3HBIX

HaIlpaBJICHUAX, JABWXKEHHE MO0 Kpyry. Harmsanas worocTpanus conepKaHus

OTHEJIBHBIX 3aJay IPAKTUYECKOW HaIlpaBJIICHHOCTU. Pelienue oaHOM 3anayu

Pa3HBIMH CIIOCOOAMU: MAaTEMATUYECKUMU METOJaMH.

14. HepaBeHCTBa C OHOM MePeMEHHON U CUCTEMbI HEPABEHCTB.

UucnoBble HEpABEHCTBA W HX CBoOMCTBa. HepaBeHCTBO C OJHOW MEPEMEHHOM.

Pemenne HepaBeHcTBa. JIMHETHBIE HEPABEHCTBA C OAHOM MEpeMEHHON. CUCTEMBI

JIMHEWHBIX HEPABEHCTB.

[IpakTHyecKkast 4acTh: PEMICHUE 3a/1a4 MPAKTUUECKON HAIPABIEHHOCTH IO TEME.

15. YwucsoBble NMOCIEA0BATEIBLHOCTH. Apu(MeTHYecKAss U reoMeTpUYeCcKas
IPOrpeccuu.

[TonsiTue nocnenoBaTeabHOCTU. ApUpMETHUECKast U TE€OMETPUUECKast POTPECCUU.

dopmyia obmiero wiena apudmerrdeckoit mporpeccun. Gopmyra CyMMbI IEPBBIX

YJIEHOB apu(hMETUUECKON TPOrPECCUH.

IIpakTyeckas 4acTh: pelIeHUE 3a1a4 IPAKTUYECKON HAIIPABJIECHHOCTH 110 TEME.

16. IIpome:xyTOUHaAsA aTTeCTALMS.

17.IInanumempusn. TpeyroJbHUKH, 4eTHIPEXYT0J1bHUKH, MHOTOYTOJIbHUKHU U

UX 3JICMEHTBI.

Muoroyronsauku. [lapamnnenorpamm. PaBHOOeApeHHbIE TpeyroabHUKH. PomoO.

Tpanenus. TpeyronbHUKHU 001Iero BUAA. YTIbL. [IpIMOYTOIBHBINA TPEYTrOIbHUK.

[IpakTH4ecKkast 4acTh: pEIICHUE 33/1a4 TPAKTUYECKON HAIPABIEHHOCTH IO TEME.

18.OKpy:KHOCTH, KPYT M UX 3JI€MEHTHI.

KacarenpHasd, xoppa, cekymas, paauyc. OKpyX HOCTb, ONHCAHHAs BOKPYT

MHOI'OYroJIbHUKA. [leHTpanbHbIe U BIIMCAHHBIE YIJIBI.

IIpakTryeckas 4acTh: pelIeHUe 3a1a4 IPAKTUYECKON HAIPABJIECHHOCTH IO TEME.

BapuaTtuBHas 4acTh: CTapoe U HOBOE O KPYI'€ U OKPYKHOCTH.

19.11nomanu duryp.

KBagpar. Ilpsmoyromsuuk. IIpsMoyronbHbIi TpeyroabHuk. PaBHOOETpEeHHBIN

TpeyroibHuK. Tpanenus. Tpeyronbanku odmero Buaa. [lapamnenorpamm.
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[IpakTueckass dYacTh: peUIeHWe 3aJad [PAKTUYECKOW HAMPAaBIEHHOCTH C
AJIEMEHTAMH IOCTPOCHHS.

BapuaTuBHas 4YacTh: TIE€OMETPUYECKAs] SKOHOMHUKA: 3aMe4yaTeIbHOE CBONCTBO
KBajipata, GUrypsl ¢ HAaUOOJIbIIIEH TIIOMAbIO, U3 KAPTOHHOTO TPEYTrOJbHUKA.

20. lonoJIHUTEeIbHbIE MOCTPOEHMSI.

OCHOBHBIE TUIIBI JOTIOJHUTEIIBHBIX TOCTPOCHUH. Y IBOEHUE MEINAHBI.
[IpuMeHeEHNE JONOJHUTENIBHBIX TOCTPOCHUH TIPU PEIIEHUU 33/1a4.

[IpakTrueckas 4acTb: pelIeHue 3a7a4 MPaKTUYECKOW HAITPaBJIEHHOCTH I10 TEME.
BapuatuBHas wactb. MeToAbl pelieHus H300peTaTeNbCKUX 3a/Jad, CIOCOOBI
IUIAHUPOBAHUS W MPOBEACHUS HAOMIOJEHUN M HUCCIEAOBAHMUM, BBIPE3aHUE W3
Oymaru.

21. PemieHue pa3jiMYHbIX reOMeTPHYECKHX 32/1a4.

Pemenue reoMeTpuieckux 3a7a4 ¢ UCIOJIb30BAHUEM PA3IMYHBIX METOIOB
pEILIeHNUs, B TOM YHCIIE U alreOpanyecKue.

[IpakTrueckas 4acThb: pelIeHUE 3a7a4d MPAaKTUYECKON HAIIPaBJIECHHOCTH 110 TEME.
Bapuamuenas wacms: OpHaAMEHTBI, OpUTaMH, ANIUIMKALUSA, CAMMETPHS.

22. YpaBHeHHUA YJLIHIICA, TAPadoJbl M THIEPOOJIbI.

Yro Takoe runepbosa u napadosa, KakoBbl UX CBOMcTBa. Kak HauepTUTH AIIIHIIC.
VYpaBHeHuUs 3yuIMIICa, TUIIEPOOIIBI U TapaldoJIbI.

[IpakTryeckas 4acThb: pelIeHUE 3a7a4d MPAaKTUYECKON HAIIPaBJIECHHOCTH I10 TEME.
Bapuamuenas uacmo. Kusas reomerpus.

23.IlpeacraBiieHne JaHHBIX B BU/ie TA0/IUII, AUATPaMM U rpaduKoB.

PaboTa ¢ Haris,AHBIM MIPEACTABIECHUM IPauKOB, YTEHUE TPA(UKOB.

[IpakTryeckas yacTb: pelieHue 3a7a4 NPakTUYeCKON HAIIPaBJIEHHOCTH 10 TEME.
Bapuamuenas uacme: WCNONb30BaHUE TaONMI, JUarpaMM H TrpapuKoOB B
COOCTBEHHOM TEXHUYECKOM MPOEKTE.

24.HepaBeHcTBa, cojepsKalie NMEPeMEHHYI0 NOJ 3HAKOM MoayJs. Pemenue
HEPaBEHCTB.

[Ipumepsl pelieHns] HEpaBEHCTB.

[IpakTrueckas 4acTb: pelIeHue 3a1a4 NPaKTHYECKON HAIIPaBIEHHOCTH I10 TEME.
25.Anredpanyeckue ypaBHeHHMs M CHCTeMbl HeJIUHEHbIX YPaBHEHU .
[Ipumepsl perieHns! ypaBHEHUN BBICUIMX CTENIEHEW. Pellienne ypaBHEHU METOI0M
3aMEHbI IEPEMEHHOM. Pellienne ypaBHEeHU METOAOM Pa3i0KEHUs HA MHOKUTEIH.
VYpaBHEHHE C HECKOJIBKMMHU NEPEMEHHBIMH. PelieHne nmpocTerInmnx HEJINHEWMHBIX
CUCTEM.

[IpakTrueckas 4acThb: pelieHue 3a7a4 NPakTUYeCKOW HaIPaBJIECHHOCTH 110 TEME.
26.PemieHue WpPpPANHMOHAJBHBIX YPAaBHEHUIl M YpaBHeHMil, CoOJep:KalIux
HEM3BECTHOE MO/ 3HAKOM MOYJIsl.

HppauronansHoe ypaBHEHUE. PerieHue HppalMoHATbHBIX YpPAaBHEHUH METOJIOM
BO3BEACHMS B KBaapar. llpumepbl pelieHus ypaBHEHUH, COJAEpXkKaluX
HEU3BECTHOE MOJI 3HAKOM MOJYJISI: CJI€BAa MOJYJIb, CIIPABa YUCIIO; IEPEMEHHAS KaK
1I0J1 MOJlyJIEM, TaK U BHE MOJYJIs; KBaJIpaTHbIE YPABHEHHSI C 3aMEHON IIEPEMEHHOMN
| x | = t; Momynb paBen Momyimio; IBA HITM HECKOIBKO MOJYJICH; MOIYIb B MOAYJIE.
[IpakTryeckas 4acTb: pelieHue 3a7a4 MPaKTUYECKOW HAIPaBJIEHHOCTH 10 TEME.
27.TekcToBbIE 32/1a4H.
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Pemenne TeKCTOBBIX 3amad apudmeTrdeckuMm crocoOoMm. PerreHne TEKCTOBBIX
3ala4 anreOpanyeckuM crocoOoM. PerieHne TEKCTOBBIX 3ajad € aHAJIM30M
KUTEUCKUX CUTYAIUM.

[IpakTHuecKkas 4acTh: peIICHUE 3a/1a4 MPAKTUUYECKON HAIIPaBJICHHOCTH 10 TEME.
BapuaTtuBHas yacTh: perieHue 3ajiad u3 «ApupmMeTukn» MarHuikoro.
28.3ananus, coaepxamme mapamMerp.

[Ipumepsl penieHus 3aJlaHui, CoAEpKaIIUX MapameTp.

[IpakTryeckast 4acTh: pelIeHUE 3a/1a4 MPAKTUYECKON HAMPABICHHOCTH 1O TEME.
29.91eMeHThl KOMOMHATOPUKHU, CTATUCTUKUA M TEOPUHU BEPOSITHOCTEIA.
Cpennee  pe3ynbTatoB  u3MepeHuil. Yacrtora  cOOBITHS,  BEpPOSTHOCTD.
PaBHOBO3MOXKHBIE COOBITUS W MOACYET uX BeposiTHOCTU. lIpencraBieHue o
TCOMETPUYECKON BEPOSTHOCTH. PeleHne KOMOWHATOPHBIX 3amad: mepedop
BApUAHTOB, KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI.

[IpakTHUecKas 4acTh: pEIICHUE 3a/1a4 MTPAKTUUECKON HANPaBJICHHOCTH I10 TEME.
BapuatnBHas 4acTh: IPUMEHEHUE MOJYUYCHHBIX 3HAaHUN B IPOTPaMMHUPOBAHUH TTPU
COCTAaBJICHUU MPOTPAMM.

30.UToroBasi arrecranus.

31. OauMnuaaHble 3aa4M, UX 0CO0EHHOCTH. METOIbI PEIICHUS TBOPUYECKHUX
3aa4. Marematudeckue copus3mMbl, POKYCHI M TOJTOBOJIOMKH Ha MJIOCKOCTH.
DJIeMEHTBl TEOPUHU MHOKECTB U MAaTEMATUYECKOM JIOTUKU. JIormueckue 3agaqm.
[Touck 3axkoHOMEpHOCTEN. ['0JI0BOOMKH B KApTUHKAaX. AOCOJIIOTHAS BEJIMYMHA.
[IpakTrueckas 4acThb: PellieHne HeCTaHJapTHBIX, OJIMMITMAAHBIX 3a]1a4; MO3TOBOU
HITYpM, SBpUCTHYECKUE Oece/ibl. AHAIM3 METO/IOB PEILICHHUS 3a/1ad,
MPOMEKYTOUHBIX pe3ysibTaToB. DopMynupoBka BeiBO10B. CoCTaBleHHE
aJITOPUTMOB, CXEM, HEOOXOIUMBIX JJIsl U3TOTOBJICHUS HATJISITHBIX MOJICIIEH.

KoMmiieke opraHu3anMoHHO-NeJarorn4ecKux ycJa0Buil peajiu3anumn
NMporpaMMmbl:
MarepuajbHO-TeXHUYECKHE YCI0BUS
Kabuner MaremaTwku, OCHAIIEHHBIH aBTOMATU3UPOBAHHBIM PpabOYUM
MECTOM JIJIsl YUUTENIS: MHTEPAKTUBHAS TI0CKA, KOMITBIOTED, IPUHTED.
Oducnass Oymara nisi TMpUHTEpa ISl TUPAKUPOBAHUS YIEOHO-METOIUYECKUX
MaTepHuayoB (2 Mayku HA y4. TOJ).

NudopmanuoHHO-MeTOAMYECKHUE YCIOBUS Peau3aluu NPporpaMmbl

Metoauyeckoii OCHOBOM Jjisi  pa3pabOTKM JaHHOW MpOorpamMMbl, €€
cojiepkanusi, GOpM U METOJIOB, SBJISIOTCS UACH U ONBIT KOHKYPCHBIX HCIIBITAHUM
110 MAaTEMATUKE PA3HOTO YPOBHS CJIOKHOCTH.

DJeKTpOoHHas 0a3a OTKPHITOro OaHKa TECTOBBIX M OJIMMIIHAIHBIX 3adaHUN
JUTST MTHAMBUAYATBHOM M CaMOCTOSTEIBLHOW paboThl, B TOM uwmciie OIUMITHAIBI
HamuonanbHOM TEXHOJOTMYECKOM HMHMIMATUBBI, OJUMIIHAALI «JIOMOHOCOB» MO
MaTeMaTHUKe U pOOOTOTEXHUKE.

Kanennapubiii yueOHbli rpadpux
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JlaTta nauana Jdara Kou1-B0 y4eOHbIX Kou-Bo Pexxum 3ansiTuid
3aHATHH OKOHYAHHUSA HeJeJIb Y4eOHBIX YacoB
3aHATHI
01.09. 31.05. 36 72 1 pa3 B Hezemo
2023 . 2024 r. | monyroame — 17 o 2 yaca
Il momyroamue — 19 I'PYNIIOBBIE 3aHATHS

KoHTpo1bHO-U3MepHUTeIbHbIE MATEPHAJIBI
IIpunoxenue 1
3ananus u pemennss Oauvnuaasl HTHU (mepBbiii 3Tam)

Onucanue stana IlepBbiil 0TOOPOYHBIA Typ MPOBOAUTCS UHAMBUAYAJIbHO B
cetu WHTepHEeT, pabOThl OLEHUBAIOTCS ABTOMATHYECKH CpPEJICTBAMH CHUCTEMBI
OHJIAH-TecTUpoBaHud. Jjisi kaxaoi u3 napasmieneit (9 kiacc) npenjgaraeTcs CBOU
Ha0op 3aJa4 1O MaTeMaThKe, 3aJadyd Mo HuHpopMaTHKe oO0mme Uisl Bcex
y4acTHHKOB. Ha pemnienue 3ajau KaxxJ10ro npeaMera nepBoro 0T00OpovYHOro sramna
YYaCTHHKAM J]aBajioCh 2 JHS. Y YYaCTHUKOB ObUIO TPU BPEMEHHBIX CJIOTA MO 2 JTHS
KaXIbId, KOrJa OHM MOIJIM pellaTh 3aJadyd MO MpeaMery. PemieHue Kaxumon
3aJ]a4uM J1aeT ONpeeSIEHHOE KOJNYECTBO OAJJIOB. YUAaCTHUKY MOJYy4YaloT OLEHKY 3a
peleHne 3a7ad B COBOKYMHOCTH [0 BCEM TMpeaMeTraM JaHHOTO Tpoduiis
(matemaTuka u uHpopmaTka) — cymmapto ot 0 go 200 6aos.

3agaun mepBoro srama. Maremaruka. 2.1. IlepBasi mombiTka. 3agauu 9
KJ1acca.

3amauva 2.1.1. (20 6amioB) [Nomia B3s1 y apyra 11 raek M6 (I'OCT 5916-70)
U nojoxwil B kKapmaH prok3aka. CormacHo I'OCTy 1 raiika M6 Becutr 1.254
rpamma. M BoT He3amaua, mpuas Aomol, ['oma Hacuutan B kapmaHne 12 BHeliHe
oJIMHaKoBbIX rack! OnHa U3 HUX ObLIA U3 TOrO HA0OPa, UTO KOTAa-TO ObLI KYIJIEH
Ha OJIOIIMHOM PBIHKE, U, MO0 €r0 JUYHOMY OIBITY, TAKUE TAWKU MUMEIOT MEHBIIUN
BEC, OKOJIO IpaMMa, a Takke caMu 1o cebe Oojee HU3KOro KadyecTBa MEHee
npounblie. Y ['OmMHOTO Mmambl €CTh BECHI, COCTOSIINE M3 JIBYX OOJIBIIUX Yall Ha
JIBYX KOHIIaX pblyara. 3a KaKko€ MUHUMAaJIbHOE€ KOJUYECTBO B3BEIIMBAHUA MOKHO
HalTHU Ty CAMyI0 HU3KOKauYE€CTBEHHYIO FaliKy?

Pemenue. Eciu Mbl iMeeM n BHENTHE OJIMHAKOBBIX 0OBEKTOB, TIOCIIE OHOTO
B3BEIIMBAHUS OCTAHETCS B XYJIIEM CiIy4ae n OOBEKTOB, CPEIu KOTOPHIX €CTh
oTIUYaronmMiics mo Becy. Takum oOpaszom, eciau n = 12, To, B XyaIIeM Ciydae,
nmoHa100stcsa 3 B3BemnBanua 12 >4 =2 = 1.

Otser: 3.

3amaua 2.1.2. (20 6amioB) Buts npuxnenBan mudpsl HOMepa KBapTUPHI HA
JIBEph. JTOT HOMEpP cocToUT U3 Tpex Iudp. B mpomecce mpuxienBanusi Bute
MPUIILIA HEOOBIYHAS MBICIIb, YTO €CJIM B HOMEPE KBAPTUPHI IOMEHSTh MECTAMH JIBE
nocyieHrue MUGPHl U CIOKUTH MOTYIUBIICECS YUCIO C UCXOMHBIM, TO TTOJYIUTCS
HoMmep ero mkoisl! FOHoma yuwics B mkoisie 1187. Halinute Bce Takne HOMepa
KBapTUP, U eciau BUTSA KUBET B KBAPTUpPE C HAUMEHBIINM W3 HUX, TO B KaKOH
KBapTUPE OH JKUBET?
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Pemenue. [lycts HOMep kBapTHphI paBeH abc =100 -a+ 10 - b+c,rae a, b
U ¢ — mudpsl yncaa. Yucno ¢ nepeBepHyTHIMU ABYMS MOCIECIHUMU IUbpaMu Npu
sToM Oyzer paBuo 7 8 acb = 100 - a + 10 - ¢ + b. 3aTem pemuMm ypaBHEHHE B
nenbix ynciaax 100 -a+10-b+c+100-a+10-c+b=1187,200-a+ 11 -b+
11 - ¢ = 1187 ¢ yueTrom orpaHM4eHUi Ha TO, YTO a, b U ¢ — MUPPHI B JECATUUHON
cucreme cuucienus. 200 - a+ 11 - (b+¢) =200 - 5+ 11 - 17. Takum o6pa3zom,
BO3MOKHBIE HOMepa kBapTup 589 u 598. BriOupaem Hanmenbinii — 589.

Otser: 589.

3amaua 2.1.3. (20 OammoB) Mama u Awngpei, Oyaymue MaTeMaTHKH,
pa3BieKaiMCh Ha TepeMeHe. Maia Hamucalla Ha Jocke 4  pa3iMyHbIX
HATYpaJIbHBIX Yncia. AHJIpEN BhIMKUCAN 3HAYCHUSI HAUOOJBIINX OOIIUX JAeTUTeNneH
I Kaxaou u3 mectu nap yucen. [lomyuunock, uro ans onnou u3 map HOJJ
paBeH 1, nys apyroit — 2, 1y1st TpeTheid — 3, 1 yeTBepTod — 4, 1 msITo — 5,
a g mecrtoil — X. Haligute HanmMeHbIIIee BO3MOXKHOE 3HaueHue X? Pemenwne
[Tycts Ha nocke 3amucanbl 4 yucna a, b, ¢ u d. Ilycts HOJI(a, b) = 2, Torna
HO/I(c, d) = 4 6wt HE MOxkeT, Tak kKak HOJI Bcex map Oynet kpaTHbIM 2. 3HAUUT,
nyctb HOJI(a, ¢) =4 u Torna d 6ynet Heu€THRIM unciioM. Micxo/is U3 3anucanHbIX
PaBEHCTB, MOXKHO BBHITIMCATh claeayronme: a=4 -a4=2-a2b=2-b2c=4-c4
[Tpu stom HO/I(a2, b2) = 1 u HO/I(a4, c4) = 1. OueBuano taxxe, yro HOJI(b, c)
= 2 + X — TO €CThb 3TO mocleAHsss uckomas mnapa. [lompobyem mogoOpaTh
3Haue! JHUA a, b, ¢ U d Tak, 4TOOBI OHM YJOBJIETBOPSJIM BCEM PABEHCTBAM U U3
HO/] ocraBmmxcs nap paBHsUIMCh YKa3aHHbIM 3HaueHUsM. Hanpumep, a =4, b =
10, c =12 u d = 15. Takum oOpa3om, HAaMMEHbIIIEE BO3MOKHOE 3HAUCHHUE PABHO 2.

Otser: 2.

3amaua 2.1.4. (20 OamioB) JKens 3aragan HEKOTOPOE UHCIO: €ro
HaUMEHBIIUHN JIenuTeNb (He paBHbIM 1) Ha 77 MeHble HAaMOOJbIIEro AeaUTeNs (He
paBHOTO caMOMy 4YHCITy). UeMy paBHO 3TO 4YHCIIO? YKaXKUTE€ HAWMMEHBIIEE U3
BO3MOXKHBIX. 9 Pemenue Ilycts 3aramannoe umcio X = A - B, rme A —
HauMEHBIUN nenutenb, B — Hanbonemuii. Torma A+77 = B. X = A-(A+77) —
min. Tak kak A—1, To MuHUMYM focTuraercs npu A = 2. Takum obpazom, X =2 -
79 = 158. OtBer: 158.

3anmaua 2.1.5. (20 6amioB) Jlan HekoTOpHbIi ocTphlil yron o = 60° . Ha onHo#
U3 €ro CTOpOH oTMe4eHbl TOUk Al u A2, Ha Ipyroil CTOpOHE OTMEUEHA TO4Ka B.
Bepumna yrnma — H. M3BectHo, uto HA1 = 2, A1A2 = 8. [Ipu xakoil BeauunHe
orpezka HB Benmumna octporo yrma mexay mnpsmeimu AlB u A2B Oyner
MakcuMasibHa? OTBET BBEAMTE C TOYHOCTHIO 10 JIECSATUTBHICSYHBIX. PereHue
O603Haunm o = ZBAA2 = 60° , B = 2ZA1BA2, x = BH. [lo TeopeMe KOCHUHYCOB
BbipazuM A1B u A2B u noacraBum 3Hauenuss Al = 2B u A1A2 = 8 u3 ycnoBusi:
AlB2=x2+AlIH2-2xAlH -cosa=x2+4-2x, A2B2=x2+A2H 2 —
2xA2H - cos o =x 2 + 100 — 10x. PaccmoTpum 4A1BA2, no Teopeme KOCHHYCOB:
A1A22=A1B2+ A2B 2 —2AI1B - A2B cos B. Beipazum cos f: cos f = A1B2 +
A2B2 —A1A222AIB-A2B=x2+4-2x+x2+100— 10x—642Vx2+4—
2x - Vx2+100—10x==x2-6x+20Vx2+4—2x -V x2+100— 10x . [{ns
Makcumuzanuu octporo yriaa AlBA2 tpeOyercs, HailTh X, OpU KOTOPOM
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nol lcruraercs min(cos P). Pemmm ypaBuenue (cos B) 0 x = 0 u HalimeM TOYKY
MHUHUMYMa. X = 2\ 5~ 4.472135955.

OtBet: 4.472135955.

HcToyHuK: https://rsr-olymp.ru/upload/files/tasks/5369/2018/14287893-
tasksans-irs-9-11-turl-otbor-18-9.pdf

Ipuiaoxenue 2

Tecr

Tema: TekcToBBIE 3a1a4H.

I — Bapuamnr.

1. 3a tpu aus npoganu 1400xr kaptedens. B mepsoiil nenp npoxanu Ha 100Kk

MCHbBIIC, YCM BO BTOpOﬁ, aB TpeTI/Iﬁ -9 TOI'O, 4TO IIpOAajiv B HGpBBIﬁ. CKOJIBKO KT

KapTodens nNpoJain B KaXKIbli U3 TPEX THEN?
A) 500; 600; 300; B) 600; 700; 100; C) 400; 500; 500; 1) 550; 650; 200;
E) 450; 550; 400.

2. [Tloe3m Obul 3asepkaH B MyTH HA 6 MUH M JIMKBUAUPOBAT OINO3/IaHHUE Ha
neperoie B 20KkM, MpOHIs €ro co CKOpocThio Ha 10km/4 OoJbliie TOM, KOTOpas
noJiarajiach 1o pacnucanuio. Onpenenure CKOpOCTh MOE3/1a Ha 3TOM MEPETrOHE IO
paciucaHuIo.

A) 70xkm/a B) 60xm/a C) 50xm/u 1) 40xkm/a  E) 80xm/u

3. IlpousBenenue 1mudp HaTypajbHOTO JABY3HAUYHOI'O yHWclia paBHO 12, a cymma
KBaApatoB uu@p 3Toro yucna pasHa 40. Haiiiure cymMmmy Takux yucen.
A) 77, B)26, C) 88, 1) 34, E) 86.

4. IlpousBeaeHue ABYX MOCJIEAOBATEIbHBIX HATypaJbHBIX 4UcCeNd paBHO 182.
Haitgure cymmy 3TUX 4uCel.

A) 36, B)24, C)42, )27, E)37.

5. JIBa yueHMKa AOKHBI ObutM OoTpaboTaTh mo 120 OoATOB 3a ompeacnéHHOE
Bpemsi. OIMH W3 HUX BBINOJHWI 33JaHHE€ Ha 5 4YacOB paHbIIE CPOKA, TAK Kak
oOpabateiBal B yac Ha 2 Oonrta Oosbiie apyroro. CkoJibko OOJTOB B 4ac
00pabaTbIBaJl KAKIbIN YUYEHUK?

A) 9 6onrtoB, 7 GontoB. B) 6 OGonrtoB, 8 GonroB. C) 4 OGonra, 6 GOJTOB.
J1) 10 6ostoB, 8 6onTOB. E) 3 Gosta, 5 601TOB.

6. I'py3oBas mammHa Bbiexana U3 ropoja co ckopoctbio 60xm/4. Uepes 1 gac 45
MHHYT CJIEJIOM 3a HEU IO TOM K€ JOpOore Bblexalla JIeTkoBas MamnHa. Ha ckonpko
KM OHa MEpPEroHUT Ipy30BYIO0 MaIIMHY, eciii OyaeT exaTh 3 vaca 30 MUHYT CO
ckopocThio 100xM/4.

A)20xm/g B) 23xkm/u  C) 24xm/a 1) 25xm/u  E) 35km/u
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7. 3a 135 tenre Acenp xkynuina 3 G6anHana u 2 Oymouku, | Oanan Ha 20 TeHre
nopoxe 1 6ynouku. Ckonpko ctout 1 6anan? Ckoibko ctout 1 Oynouka?
A)10Tr B)15t C) 18t J)201r E) 16Tr

8. 3apaboTHas 1uiata JByX MacTepoB 3a OJUH JeHb paBHa 1350tr. 3apaboTHas
miaTta mepBoro mactepa 3a 5 queit Ha 270 TeHre Oouibliie, YeM 3apIuiata BTOPOTO
Mmactepa 3a 4 1Hs. CKOJIBKO MOTyYaeT KaXIblii MacTep B ACHB?

A) 630tr, 720tr. B) 63511, 72511r.  C) 640TT, 7267TT. J1) 6451r, 730TT.
E) 643Tr, 7351r.

9. Ha nmyTh mo TeueHUIO peKu Karep 3arpatui 3 daca, a Ha oOpaTHBIN MyTh 4,5
yaca. KakoBa CKOpOCTh TeueHHUsI pPEKH, €CiIu COOCTBEHHAs CKOpPOCTh KaTepa
25KkMm/H.

A) 4xm/u B) 3km/u C) Skm/a 1) 6km/u  E) 7xm/4

10. Ilemexon gomxeH Obul mpoiT 10KM C HEKOTOPOM CKOPOCTHIO, HO YBEJIMYUB
3Ty cKopocTh Ha lkm/4, o mpomén 10km Ha 20 muHyT OblcTpee. Haiimute

UCTUHHYIO CKOPOCTD TEIIEX0/1a.
A) Skm/u B) 6km/u  C) 8km/u  JI) 7xm/u  E) 9xm/u

11. Kanarimpoexan paccTrossHHEe MExAy ropoaamu 3a 3 aHsA. B mepBblii 1eHb OH

mpoexai - © Bcero nyTu u emé 60kM, Bo BTopoit - 4 Bcero mytu u emé 20kM, B
23

tpetuii nenp - 80 Bcero myru m ocraBiumecs 25kM. HaliTu paccTosHue MEKIy

TOpPOJIaMHU.
A)350km B)380km C)390km [[) 400km E) 410xm

12.  Hekoropoe uymucno yBenuuunau B 2,5 pasa, a 3aTe€M BBIWIM IIOJOBUHY
HCXOJHOTO 4YHCIIa, MOCJE Yero MOJy4Yusaoch 4uciao Ha 1,99 Gosibliie UCXOIHOTO.
Haiinure ncxogHoe 4uco.

A)1,98 B)1,97 C)1,96 1)1,99 E)1,95 4

13. B cmaBe, macca kotoporo 10Kr, COOEPKHTCS ° HHUKEIs M B PaBHBIX

KOJIMYECTBaX YETbIPE IPYrUX MeETajula, Cpeid KOTOPbIX €cTh kene30. CKOJIbKO
JKeJie3a COJICPKUTCS B CIiaBe?
A)400r B)300r C)250r JI) 500r E) 550r

14. JlerkoBas mallMHa BbleXajla Ha 2 MHUHYTHI MO3JHEE TPY30BOM M JIOTHAJA
rpy3oByto yepe3 10xkM. Onpenenuts CKOpOCTh MAIIUH, €CJIH JIETKOBAs MPOE3KAET
B yac Ha 15kM Gouibiiie Tpy30BOH.

A) 60xm/g, 75km/a. B) 60xkm/4, 75xm/a. C) 55km/a, 70xm/4. JI) 50xm/4, 70xm/4.
E) 75xm/4, 75km/4.

15. Ilone BcmaxuBanu B TeUeHUE TPEX aHEW. B mepBblil neHb Benaxanu 56% Bceit
IJIOIAM, BO BTOpoit — 75% ocTaTka, a B Tpetuit 330ra. KakoBa miomiaab mosis?
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A) 1000ra B)2000ra C)3000ra JI)4000ra E)4500ra

16. Caexue rpubsl coaepxkar no macce 90%, a cyxue 12% Boabl. CKOIBKO

MOJTYYUTCS CYXUX TPUOOB U3 22KT CBEKUX?
A)23 B)24 C)2,5 )2,6 E)2,7

17. OropoaHblii y4acTok, uMmerouui ¢GopMmy HpsSIMOYTOJIbHHKA, OJIHA CTOPOHA
kotoporo Ha 10M Oosblie apyroid, oOHeciu wu3ropoawto. Haiinure nmuHy
M3IOPOJIH, €CIIH ILIOIAAb ydacTka 1200m2,

A) 135m B) 130m C) 136m M) 138m E) 140m

18. JIBoe pabouunx, paboTasi BMECTE, BBITIOJHSIOT HEKOTOPYIO paboTy 3a 8 4acos.
[lepBblil U3 HUX, paboTast OTAEIBHO, MOXET BBINOJHUTH BCIO padboTy Ha 12 yacoB
ObicTpee, ueM BTOpOM paboumii. 3a CKOJIBKO YacOB KaxIbld W3 HUX, padoTas
OTJIEJIbHO, MOXKET BBIMOJIHUTH BCIO padboTy?

A) 204, 104. B) 224, 129. C) 184, 104. [) 244, 124. E) 24y, 10u.

19. Crynent nepes sk3aMeHoM mpountai 120 cTpaHull 4eOHHUKA, YTO COCTABUIIO
75% Bcero yueOHuKa. CKOJIBKO CTpaHUIl B yueOHUKE?

A) 150ctp B) 130ctp C) 120ctp ) 140cTp E) 160cTp

20. Cymma KBaJIpaTOB JBYX IOCJEIOBATEIbHBIX HATYpaJbHbBIX YHUCEN OOJIbIIE
IIPOM3BEACHUS ITUX uKcen Ha 57. Halioure atn uncna?

A)7;8. B)& 9. C)6;7. N)7;9. E) 6; 8.

21. Cymma aByx uncen paBHa 120, a ux pa3Hocts paBHa 5. Haitaure >TH uncna.
A)63us57 B)80u40 C)62,5u57,5 A)68us52 E)105,5 14,5

22. Ilepumetp Tpameunu paBeH 36, a CymMMa HEMApaAJUIENbHBIX CTOPOH paBHa 12,
TOTJ1a CPENHSIS JINHUS Tpaneuuy paBHa?

A)6 B)12 C)10 1) 14 E)8

23. CmaB BecUT 2KI' U COCTOMUT M3 cepeOpa M Meau, NpUYeM Bec cepedpa

coctarisietr 14 7 % Beca memau. CKOITBKO cepedpa B TaHHOM cIliaBe?
1 3 1 1 1

A)g kr B) ZKrC)Z kr Jl) gKrE) 2 xr

24. Croponsl npsmoyrojibHuka 6,4 nm u 2,1aM. Ilepumerp kBajpaTa cOCTaBiIsieT
80% oT nepuMeTpa NpsAMOYTroJIbHUKA, TOT/1a CTOPOHA KBajpaTa paBHa:
A)3,8 B)3,7 C)34 )39 E)3.,5
25. I'py3oBas mammuHa 3a 1 yac nmpoxoaut Ha 30kM OOJBIIE, YeM TPAKTOP 32 TOKE
BpeMs. Onpenenure CKOPOCTH KaxAOW U3 MalIUH, €CIU CKOPOCTh TpakTopa B 5
pa3 MeHbIlIe CKOPOCTH IPY30BHKA.
A) 50km/4, 10km/u.  B) 40xm/4, 8km/u. C) 45xkm/4, 9xm/u. JI) 60xkm/4, 12xm/4.
E) 55km/4, 11km/4.

Koabl npaBUJIBLHBIX 0TBETOB

Ne OtBer

1. A
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2. 1|
3. B
4. |
5, B
6. E
7 B
8. A
9. C
10. B
11. i
12. il
13. il
14. A
15. C
16. C
17. E
18. il
19. E
20. A
21. C
22. B
23 C
24, C
25, A

IIpunoxenue 3

KpnTeme OIICHUBAHUSA OJIMMIINAAHBIX 3a)1aHm7i o MaTeMaTHuKke

bajbl IIpaBWIBHOCTH (OIIMOOYHOCTH) PellIeHUsI

7 [lonHOE BEPHOE pELICHUE.

6-7 Bepnoe pemenue. Mmerorcss HeOObIIME HEAOUYETHI, B IIEJIOM HE
BIIUSIIOIINE HA PEIICHHE.

5-6 Pemenne B 1iemom BepHoe. OHAKO OHO COAEPIKUT Psijl OMIMOOK, JTUO0

HE PACCMOTPEHUE OTIECIBHBIX CIIy4aeB, HO MOYKET CTaTh IMPABUIIbHBIM
110CJIe HEOOJIBIINX UCIIPABIICHUHN WIIH JTIOTTOJTHECHUH

4 BepHo paccMoTpen onuH u3 AByX (0ojee CIOXKHBIN) CYIIECTBEHHBIX
Clly4aeB, WIM B 3ajlau€ THUIA «OIEHKAa + MPUMEp» BEPHO IMOTydeHa
OIICHKA.

2-3 JlokazaHbl BCIIOMOTATEIIbHBIC YTBEPIKICHHUS, TOMOTAIOIINE B PEIICHUN
3aJ1a4mu.

0-1 PaccMOTpeHBI OTACIBHBIE BaXKHBIE CITy4ad MPH OTCYTCTBUH PEIICHUS

(v TIpy OIMTMOOYHOM PEIIICHUN ).

o

Pemenne HeBepHOE, MPOJIBUKEHNS OTCYTCTBYIOT.

0 Periennie OTCyTCTBYeT
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IIpunoxenue 4
Cucrema oneHMBAHUA 00PA30BATEJIbHBIX JOCTHKEHUH 00Y4aI0IIMXCSI

Cucrema OLIEHKH JOCTHKEHHSI TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMEI
no mnpeaMetry «[IpakThka pelieHHs TECTOBBIX M OJMMITMAJHBIX 3aJaHUi TI0
MaTeMaTUKE» TMPEICTaBIICT COOOW OIWH M3 HWHCTPYMEHTOB pealiu3alliu
TpeOOBaHMH K pe3yJbTaTaM OCBOCHMS JIOIOJHHUTEIBHON 00pa30BaTEIbHOM
NporpaMMbl M BBICTYIIaeT KaK HEOTheMJeMas 4YacTh OOCCIICUCHHMS KauyecTBa
oOpa3oBaHMs.

@DYHKIUM CHCTEMbI OLlEHNBAHUSI:

obecnieueHue >PGHEKTUBHOM O0OpaTHON CBSI3M, TMO3BOJISIONICH OCYIIECTBISATH
yIpaBJieHUe 00pa30BaTEIbHBIM MPOIECCOM.

[Tnanupyemsble pe3ybTaTbl OCBOCHUS POTPAMMBI JOMOIHUTEIBHOTO 00pa30oBaHus
10 MPeIMETY MPEJICTABIAIOT COO0M CUCTEMY JIMYHOCTHO-OPUEHTUPOBAHHBIX IIeJIeH
oOpa3oBaHus, MOKa3aTelled WX JOCTIXKEHHS U Mojelied MHCTpyMeHTapus. OHuU
MPEACTABICHbBl B CTPYKType TIpeIMeTa U OPHEHTHPYIOT IeJarora Kak B
OKHJIA€MBIX YYEOHBIX JTOCTHKECHHUSIX U 00beMe M3ydyaeMoro ydeOHOro marepuana
MO OTJEJBHBIM pa3liesiaM Kypca, Tak U B CIOCO0aX M OCOOCHHOCTSIX OpraHu3aluu
o0pa3oBaTenpHOTO IpoLecca.

O0beKTOM OLEHKH NpPeIMETHbIX Pe3yJbTaTOB SBISETCSA: CIIOCOOHOCTH
oOy4Jaronmxcs pemnarbh yueOHO-M03HaBaTeIbHbIE U YU4eOHO-TIPAKTHUECKHUE 3a/1a4H,
MPUMEHSITH U3 B CMEKHBIX 00JIACTSIX 3HAHUM.

B cucremy oneHKH MpeIMeTHBIX Pe3yJbTATOB BXOAST:

- OnopHble 3HaHMS, BKIIOYAIOIIME B ce0s: KJIIOYEBbIC MOHSTHUS, TTpaBUil, (aKThl,
METO/Ibl, TIOHSITUWHBIN ammapar.

- IlpenmeTHBIC MEUCTBUS: WCIOJIB30BAHHEC 3HAKOBO-CHMBOJIMYECKHX CPEICTB B
pamMKax TpeoOpa3oBaHUs, MPEACTABICHUS W WHTEpHpeTanud WHpopManud u
JIOTUYECKUX ACUCTBUM (CpaBHEHHWE, TPYNMHUPOBKA M KiacCUUKAIMSI OOBEKTOB,
JNEUCTBUS aHalM3a, CHUHTe3a U OO0OOIIEHUWS, YCTAHOBJIEHHWE MPUYUHHO-
CJICICTBCHHBIX CBSI3CH U aHAIN3).

OrneHrBaHUE MPU3BAHO CTUMYJIUPOBATH 00YUECHHUE TTOCPEICTBOM:

- OIICHKM HCXOJHOTO 3HAHUS OOYYarollerocs, TOr0 OIbITa, KOTOPBIM OH/OHA
MIPUBHEC B BHITIOJIHCHHUE 3a/IaHKS WIIA B U3YYCHUE TEMBI,

- y4eTa WHJIMBUAYAJbHBIX TOTPEOHOCTEHN B yueOHOM Mpoliecce,

Ileab oleHKH NpeIMETHBIX Pe3yJabTaTOB — OICHWBAHHUE, KAaK JOCTUTACMBIX
oOpa3oBaTeNbHBIX PE3yJIbTATOB, TaK W Mpolecca WX (OpMUPOBaAHHS, a TaAKKE
OIICHMBAaHUE OCO3HAHHOCTU KaXJbIM OOyJaronmuMcs OCOOCHHOCTEH pa3BUTUS
CBOEro COOCTBEHHOTO TpoIecca 00yueHus.
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Cucrema oleHUBAHHUS CTPOUTCSI HA OCHOBE CJIEAYIOIIHUX NPUHIMIIOB:
1. OueHuBaHue SBJISETCS OCTOSHHBIM TpolieccoM. B 3aBucuMocTH OT 3Tamna
0Oy4eHHMs UCTIOIB3YETCS TUAarHOCTUYECKOE (CTApTOBOE, TEKYIIEE) U CPE30BOE
(TemaTHuecKoe, MPOMEKyTOUHOE, UTOTOBOE) OIICHUBAHUE.
2.01eHnBaHNE MOXKET OBITh TOJNBKO KpUTepUaabHbIM. OCHOBHBIMU KPUTEPUSIMU
OLICHMBAHUS BBICTYNAIOT OKUAEMbI€ PE3YIbTAThI.
3.CucreMa OLICHUBAHUS BBHICTPAUBAETCSl TAKUM 00pa3oM, YTOOBI 00yUaroIuecs
BKJIIOYAJIMCh B KOHTPOJIHHO-OILICHOYHYIO ACSITeIbHOCTh, TPUOOpETasi HaBBIKU U
MPUBBIUKY K CAMOOIIEHKE.

Moaeanb olleHUBaHUS

Jns  Toro  4ToObl  BHYTPEHHsII  OIlEHKa  CTHUMYJMpOBaJia  OCBOCHHUE
00pa3oBaTeNpHOTO  pe3yibTaTa, MeJarory HEOOXOAMMO  MPHUACPKUBATHCS
CIICYIOIINX TPUHITUTIOB:
- OMpeAeNATh menu oO0ydeHws, oOpa3oBaTellbHbIC pPe3ydbTaThl TEMBI, pasjena,
Kypca 1 GOpMyIIMPOBATh UX SI3BIKOM, TTOHATHBIM 00YYaroIIMCs;
- Pa3bICHATH OOyYaIOIIUMCS LIeJIM 00Y4YEeHHsI U CIIOCOOBI IPOBEPKU PE3YJIbTATOB
JOCTUKEHUSI YKa3aHHBIX LIETIeH;
-  moxduparTh WJIM  CO3[JaBaTh  33JaHHUA Ul IPOBEPKU  JTOCTHXKEHUS
chopMyIHPOBAHHBIX 00PA30BATEIbHBIX PE3YIbTATOB;
- PperyiasipHO KOMMEHTHPOBATh pE3yNbTaThl OOYYAIOIIUXCS, JaBaThb COBETHI C
HENbI0 UX yIyUIICHHS,
- MEHSTh TEXHUKH U TEXHOJOTUU OOyUeHHS B 3aBHCHUMOCTH OT JOCTUTHYTHIX
o0y4aroMMuCcs 00pa30BaTeIbHbIX PE3yJIbTATOB;
- YyYuTh OOydYaromMxcs MNPUHIUIAM CaMOOLIEHKM M B3aMMOOLIEHKH, croco0am
yIy4lIEHUs COOCTBEHHBIX pE3yJbTaTOB U MPENOCTABIATh O0y4arOIIKUMCA
BO3MOXKHOCTH YJIYYIIUTh CBOU PE3YJIbTATHI.

Oc00eHHOCTH OLIEHKHU MPeIMETHBIX Pe3yJibTATOB.
IIpenmeTHbIe pe3yJbTaThI:
- OCBOCHHE O0YYaIOIIMMUCS B XOJ€ M3yYEHUS MpeaMeTa YMEeHHs crennduueckre
JUIsL JAaHHOM TIpeAMETHOM 00JacTu,
- OCBOGHHE BHJOB JACITEILHOCTH TO TOJTYYCHHIO HOBOTO 3HAHUS B paMKax
IPOTPAMMBI,
- ero mpeoOpa3oBaHUI0 W TPUMEHEHHIO B YYEOHO-TIPOCKTHBIX W COIMATHHO-
MPOCKTHBIX CUTYaIHSIX,
- (¢dopMHpOBaHWE HAYYHOTO THIA MBIIUICHUS, HAYYHBIX TPEJICTABICHUNA O
KIIOUEBBIX TEOPUAX, THUMAX W BHJIAX OTHOIICHWH, BIAJCHUE HAyYHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATHSIMH, METOJIaMU U TIPUEMaMHU.

Oco0eHHOCTH OLIeHKH JIMYHOCTHBIX Pe3y/ibTATOB
Hctounnkn wHbOpMalMK Ui OICHUBAHHS JTOCTHTAaeMBbIX 00pa3oBaTelbHBIX
pe3ynbTaToB, mpormecca uX (OpMHpOBAaHUS M MEpPHl OCO3HAHHOCTH KaXKIIbIM
OoOy4JaronMMcsi 0COOEHHOCTEN pa3BUTHUSL €ro COOCTBEHHOrO Mpolecca oOydyeHwus,
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JUTSl OTICHWBAHUS XO0Ja OOy4YeHHWs, a TaKKe BUIBI pabOT M METOJIbI OIICHUBAHUS
MIPE/ICTaBIICHBI J1aJiee.
Oco0eHHOCTH OLIEHKH MeTaNpPeAMEeTHBIX Pe3yJIbTATOB

MeranpenMeTHbIE pe3yJIbTATHI:

- OCBOCHHBIE OOYYAIOUIUMHUCS MEXIPEIMETHbIE TOHATUS W YHHUBEPCAIbHBIE
y4ueOHbIC IEUCTBUA (PETYIATUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE),

- CIIOCOOHOCTh HMX WCIOJB30BaHUS B y4eOHOH, MO3HABATEIHHOW W COIMATIBLHOM
MPAKTUKE, CAMOCTOSITEIbHOCTD TJIAHUPOBAHUS,

- OCYLIECTBJIEHHUE JICATEIPHOCTH U OPTaHU3ALUN COTPYJHUYECTBA C ME€IAroraMu u
CBEPCTHHKAMH,

- TIOCTPOEHUE WHIMBHUAYyaJIbHOM 0O0pa30BATENbHON TPAaeKTOPUHM TMPU BBIOOpE
npodus.

MeToabl OLleHUBAHUS
|. BHyTpeHHss oLleHKa
1.CyOBbeKTUBHBIE UM IKCIIEPTHBIE METObI OLIECHUBAHMS.
2. OOBEKTUBHBIE METOJIbl OLICHMBaHUS (OCHOBAHHbIE HAa aHAJIU3€ MHCbMEHHBIX
OTBETOB M padOT ydaluxcs).
3. CranpapTr30BaHHbIE OLEHKM (OCHOBAaHHBIE HA PE3yNbTATaX BBIIOJIHEHHBIX

TECTOB).
Il.MaTepuansl BXOJHON AUArHOCTHKH, TEMATHYECKOT'O U UTOTOBOTO TECTUPOBAHMS
1. JubdepenmupoBanHas  OIeHKa  OTACIbHBIX  aCleKTOB  OOydYeHUs

(chopMHpPOBAHHOCTD OTACIBHBIX YMCHHI 1 HABBIKOB).

2.dopManr3oBaHHbIE 3a1aHUS: TEKCTHI, TAMATKH, COOpaHHBIC JTaHHBIC, ITOJI00PKHU
WH(OPMAITMOHHBIX MAaTEPUATIOB U T.II.

III. CamoaHanu3 u caMmooIleHKa 00y4aroIuXCsl.

IV. UnTerpanpHas OLEHKA.

V. HWnauBuayanbHas W COBMECTHAs JACATEIBHOCTH OOYYArONIMXCS B XOJE
BBITIOJTHEHUS padoT.

Ipuiaoxenue 4

Ilos1e3HbIe HHTEPHET-PECYPCHI ISl MOATOTOBKH K 0JIMMIIMAIAM 110
MaTeMaTHKe
1.3agaun: nHGopMaHOHHO-TIOMCKOBAsl CUCTEMA 3a/1a4 10 MmatemMaTuke. Cait
BKJIIOYAET Takue pyoOpuku kak «YcioBuey, «Pemenuey, «lloackaska» (ykazanus K
peuenuto), «Mupopmanus» (METOAbl W MPUEMBI PEIICHUS, HCIOJIb3yeMbI€ B
peuieHnH; (aKThl, MCIHOJB3yeMble B pPEIICHUU; OOBEKTBI W  TOHATHUS,
UCIIOJIb3YEMbI€ B PEIICHUU; UCTOYHUKHU U MPELEICHThl UCIOIb30BaHUS ), KAXKIYIO
U3 KOTOPBIX YUYEHUK MOXKET OTKPBITh MPU PEIICHUH JIFOOOW CoAepIKaIIeiicss B caifTe
3a7auu. http://zadachi.mccme.ru
2.KoHKypCcHBbIE 3224 MO0 MATeMaTHKe: CIPABOYHHMK W METOAbl pelleHus:
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Mertonp! pemieHnsi ypaBHEHUM, CUCTEM, HEPABEHCTB. TEKCTOBBIE 3a1a4d U 3a7a4U
C MmapaMeTpamu. 3aJayu Mo IUIAHUMETPUHU U ctepeoMmeTpuu. [Ipumepsl u 3agaun
JUISL  CAMOCTOSATENBHOrO pemeHusa. KpaTkuil CHpaBOYHUK 110 3JIEMEHTAPHOMU
MaTeMaTHKe U TUTIOBAs porpamMmma JUIS aOUTYpPUEHTOB.
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

3.Marepuajibl (MOJIHbIE TEKCTbI) CBOOOJAHO PACHPOCTPAHAEMBIX KHHI 110
MaTeMaTHKe, NMPEJOCTABICHHbIC aBTOPaMU U W3/1aTeIbCTBAMU (110 BO3MOXKHOCTH
B (popMe OpUTHHAI-MAKETOB C UCXOJHBIMH TEKCTAaMH), a TAKXKE 3aIMCKHU JICKITUH,
COOpHHKHU 3aj1ad, IpOrpaMMbl KYpCOB u T.IL
http://www.mccme.ru/free-books/

4.BbiyCKHbIe M BCTYNHTEJIbHbIE JK3aMeHbI MO0 MATeMaTHKe: BAPUAHTHI,
METOAUKA

BapuaHThl BBITYCKHBIX IIKOJBHBIX 9K3aMEHOB MO MaTeMaTHKe (0OIIEpOCCUICKIX
u CankTt-IleTepOyprckux) 1Jist KIIaCCOB ¢ Pa3HBIMU YPOBHSIMH U3YyUEHHUsSI IPEIMETA.
BapuaHTbI BCTynUTENbHBIX (MPEIBAPUTEIBHBIX U OCHOBHBIX) 3K3amMeHOB B CIIOIY
u gapyrue By3bl Caskr-IlerepOypra. Heckoibko MeTOIUYECKUX CTaTeH.
http://www.mathnet.spb.ru/

5. BupryaabHasn HIKO0JIa IOHOT'0 MaTeMaTHKa
"BupTyasibHasi MIKOJIAa FOHOTO MaTeMaTuka' COIEpPKUT 3aJadyd, KOMMEHTapHH,
oAPOOHbBIE KOHTPIPUMEPHI, IIOJIHBIE JI0KA3aTeNbCTBA HEKOTOPBIX

MaTEMaTUYECKUX MpOOJIEM TEOPETUUYECKOTO XapakTepa, TeMbl M  3a/JauH,
Majou3ydaeMble (WJIM BOOOIIE HE M3y4YaeMbl€) B IIKOJBHOM Kypce€ MAaT€MAaTHKH,
NPaKTUKYyM aOUTypUEHTa, CTPAHWUYKH W3 UCTOPUU MATEMaTHUKH, MaTeMaTHYECKUE
CJIOBapH, yCJIOBUS M PELICHUs 3a/1a4 BBITYCKHBIX 3K3aMeHOB. Paznen "[Ipaktnkym
abutypueHTa" CoAepKUT HEOOXOAUMBbIA MUHUMYM 3a/1a4, KOTOPbIE HY>KHO YMETb
pelarh NOCTYNarIEeMy B By3. 3a/laud M0 KAKIOW TEME PACIOJIOKEHBI B MTOPSIAKE
BO3pAacTaHUs UX CJI0KHOCTHU M IO BO3MOXKHOCTH KJIACCU(PULIMPOBAHBI U CHAO0KEHbI
pemenusmu.  http://math.ournet.md/indexr.html

6.bub.1H0TEeKA JJIEKTPOHHBIX Y4e0OHBIX MOCO0HUI 10 MATEMATHKE

3amaun MaTeMaTUYECKUX OJUMIUAL U TypHUPOB. MHTEepakTHBHBIE O0ydYarouue
pecypcbl MO MHOTMM pasjiejlaM »3JIEMEHTAPHOM M BBICIIEH MaTEMaTUKH.
Matemaruueckue TeCThl, MocoOus U cpaBovHukH. hitp://mschool.kubsu.ru/

Cnucok aurTeparypsl AJ4 neaarora
1. Anrebpa. 9 knacc. Tematuueckue TecTbl s moarotToBku k OI'2-2020.
YuebHo-meroauueckoe nocooue/ [log pen. . @. Jisicenko. — Pocros H//1:
Jlernon-M, 2020. — 256 c.
2. bynrakoB, H.A. OcHOBHbIE 3aKOHBI M (POPMYJIBI 1O MaTeMaTUKE U (PU3HKE:
cupas. nnocooue / H.A. bynrakos, .A. Ocunosa. — Tam6oB: 1U3n-Bo Tam6. roc.
TexH. yH-Ta, 2007. — 136 c. — 500 3k3.
3. Bunenkun H.f. Kom6unatopuka. M., — 2006.
4. T'ymuun  JI.JI. Marepuansl MaTeMaTHYECKUX  ONUMMUAT  (PU3UUECKOTO
dakynpreta Cankrt-IleTepOyprckoro rocygapcTBEHHOTO yHHBEpPCHUTETA. —
[Tapux: Crerockorn, 2007. —53 c.
5. HoBObim P.1. Matemarndeckue oauminaapl: 906 caMbIXx HHTEPECHBIX 3a7a4 U
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npumepoB ¢ pemenusimu. Pocros u//1.; Honernx, 2006.

6. ExumoBa M. A., Kykun I'.Il. 3agaun na paspeszanue. M.: MITHMO, 2012.

7. Konnosa E.I'. Marematuka. [loctymaem B By3 1o pe3yiabTaTtaMm ojumnuag. S — 9
kinacc. Yacte 1. /M3nanue 4-e./ Ilox penakuueit d.d. JIpicenko. — PocToB-Ha-
Hony: Jlernon-M, 2010. — (I'oToBUMCS K 0OJIUMITHAIE).

8. OnuMmua Hble 3aJja4M 10 MAaTEMAaTHKE HAaYaJIbHOTO YPOBHS Juist yyammxces 9—11
kiaccoB: Yueb. nocodue / Cocr. I'. A. Kyknuna. 2-e usn., ucn. HoBocu®6. roc. yH-
T. HoBocubupck, 2010. 108 c.

9.IMak I'.K. Buccekrpuca. Cepusi: ['oToBUMCS K MaTeMaTUYECKON OJIMMIIHAJE.
YueOHnoe mnocobue. BrnamuBoctok. M3n-Bo JlaabHEBOCTOYHOTO YHUBEPCHUTETA,
2003, 28 c.

10. [MoaroroButenpHBIC Kypchl o MaTematuke B CYHIL HI'Y mns ygamuxcs 9-x
kiaccoB. Yue0. nocoodue / JI. I'. Xpamuos, I'. . Kyknuna, A. FO. AmroiieHko. 2-¢
u3., ucn. Hoeocu6. roc. yn-t. HoBocubupck, 2010. 76 c.

11. Peruonansubie onmummuanasl. Coct. FO.A. T'ycman, A.O. CmupnoB.CaHKT-
[TerepOypr, 2011.

12. Tlonapun f.I1. Dnemenrtapnas reomerpusi. [lmanumerpus. M., 2008.
13PuioasmoBa JI.JI., Jlyocanosa JI.b., I'abeeBa JI.H. IloaroroBka x OI'D mo
MareMatuke. — Yian-Y 3. — 2020r.

14. Camapos K.JI. KBagpaTHblii TpexusieH: Y4eOHO-METOIUUYECKOEe MOcoOHe IS
mKoJALHUKOB. — OO0 «Pe3onsBenTtay, 2010.

15. Camapo  K.JI. Pemenue  uvppauuoHaJIbHBIX  HEPABEHCTB:  Y4YeOHO-
MeToaudeckoe mocoone mid noaroroBku k EI'D m OI'D mo maremaruke. — OO0
«Pe3ompBeHTan, 2010.

16. Camapos K.JI. Pemienne panmoHambHBIX HEPABEHCTB: Y4eOHO-METOAMYECKOE
rmocobue s moarorosku Kk EI'D u OI'D mo marematuke. — OOO «Pe3onbpBeHTaY,
2010.

17. Camapo K.JI. Cucremsl ypaBHeHU#: YueOHO-METOIUYECKOE IMOCOOME IS
noarotoBku kK EI'D u I'MA o matematuke. — OOO «Pe3onbpBenTan, 2010.

18. Camapo K.JI. VYpaBHeHuss u HepaBeHCTBa C MOAYJISIMU: YueOHO-
MeTtoandeckoe mocoone g moarorosku Kk EI'D u OI'D o maremaruke. — OO0
«Pe3onsBeHTa, 2010.

19. Cunrx C. Kaura mmudpos. M., 2007.

20. CwmmpuoBa W.M., CwmumpunoB B.A. Teomerpusa. Hecranmaptaeie u
ncciienoBaTesibckue 3amaun. M., 2004.

IIpunoxkenue 5
Cnucok Jureparypsl 1Jisl poaAUTeIel

1. AraxanoB H.X, bormanos 1.1, KoxeBuukos I1.A, [Tonmunckuit O.K, Tepemmun
JI.A. Bcepoccuiickue oauMIHaabl IIKOJBHUKOB 10 MaTemMatuke 1993-2006:
OxpyxHol u punHanpHbIe dTanbl. M.: MITHMO, 2007.
2. Axmama Jx., Pyuc M.JIx. Ctpana marematudeckux uyaec. M.:. MIITHMO,
2000.
3. Andyrosa H.b., Ycruro A.B. AnreGpa u Teopus 4ucen A MaTEMAaTHIECKUX
mkoJ. M.: MITHMO, 2001.
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4. Apuonba B.M. 3agaun qois nereii ot 5 go 15 ner. M.: MITHMO, 2007.

5. babunckas WN.JI. 3amaun matematnueckux oaumnuaa. M.: Hayka, 1975.

6. bammakoB M.U., bekkep b.M., I'ompxopoit B.M. 3agaum mo maTeMaTuke.
Anre6pa u ananus . M.: Hayka, 1982.

7. bepnos C.JI., UBanoB C.B., Koxace K.II. [lerepOyprckue Maremaruyeckue
onnmnuansl. CIIO.

8. bonrsuckuit B.I'., CaBun A.Il. beceansl o marematuke. Kaura 1. JIluckperHbie

00bekThl. M.: MITHMO, 2002.

Ipuaoxenne 6
Jlutepartypa 175 o0y4yaomuxcs

1. T'ankun B.J., Cerayros .JO., XopommnoBa E.B. KonkypcHble 3anaum,
OCHOBaHHbIE Ha Teopuu yncen. M., pakynsrer BMK MI'Y, 2002.

2. Tankun E.B. HecrannmapTHbele 3alauud 1o MaTeMaTHKe. 3aJadyd JIOTHYECKOTO
xapakrepa. M.: [Ipocsemenune, 1996.

3. T'anpniepun I'.A., Tomnbsiro A.K. MOCKOBCKHE MaTEMAaTHYECKUE OJIMMITUAJIbI.
M.: IIpocBemienue, 1986.

4. Tanpnepun I'.A., Toaneiro A.K. MOCKOBCKHE MaTeMaTUYE€CKHE OJIMMITHAAJIBI.
M.: IIpocBemienue, 1986.

5. 'apmaep M. Marematnueckue uyaeca u taiasl. M.: Hayka, 1986.

6. l'enbdpang C.U., T'epep M.JI., KupwmioB A.A., Koncrantunos H.H.,
Kymnnpenko A.I'. 3agaun no snmemeHTapHo matemaruke. M.: Hayka, 1965.

7. I'enxun C.A., Utenoepr U.®@., ®omun [.B. JleHunrpajackue maTeMaTudeckue
kpyxku. Knpos: ACA, 1994.

8. 'opbauer H.B. COopHuK omuMnuagHbIX 3aAad mo marematuke. M.: MITHMO,
2005.

9. lN'opnun P.K. D10 moipkeH 3HaTh Kax el MaT mkoasHUK. M.: MITHMO, 2003.
10. I'opuirreiin I1.W., ITononckuit b.B., fxup M.C. 3agauu ¢ mapametpamu. Kues,
1992.

11. Exumona M.A., Kykun I'.I1. 3anauun Ha pazpezanue. M.: MITHMO, 2012.

12. Konnosa E.I'. Maremaruka. [loctynaem B By3 1o pe3yibTaTaM OJUMIIUAL. S5 —
9 xnacc. Yacte 1. /M3nanue 4-e./ [lox penakiueit @.®. JIbicenko. — PocToB-Ha-
Hony: Jlernou-M, 2010. — (I'oToBUMCS K OJIUMITHAIE).

12. CamapoB KJI. TIlporpeccun: VueOHO-MeTOAMYECKOE TMOcOOue s
mKoJALHUKOB. — OO0 «Pe3onsBenTtay, 2010.

Hudposbie o0pa3oBare/ibHbIE pecypChl

1. http://www.zaba.ru

2. http://www.problems.ru

3. http://www.mathkang.ru

4. http://www.fipi.ru OTKpbITBII OaHK 3aJ1aHUI.
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. https://uchebnik.mos.ru/catalogue

. https://nti-contest.ru/problembooks/ Matepuansr Onmumvrmaasr HTH

. https://lolymp.msu.ru/rus/page/main/29/page/zadaniya-olimpiady-proshlyh-

let 3amanns onmuMnuaasl «JIOMOHOCOBY 10 MATEMATHKE
. https://olymp.msu.ru/file/event/5842/eid5842 attach 4ddeb1f695079c6b65f
3318b3d5fh88fe78bf732.pdf 3BamaHus TeXHUUYECKON OJIMMITHABI

«JIoMOHOCOB» IO POOOTOTEXHUKE

. https://findhow.org/learn-subject?class=9&subject=mathematics

DNEeKTPOHHBIE TECTHI MO pa3jenam MaTeMaTHKU 9 Kiacc
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