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Pa3znen 1. KoMIuiekc 0CHOBHBIX XapaKTEePUCTUK MPOrPaMMBbI

IosicHUTEILHAA 3aNIUCKA

Crpykrypa u coaepxanue nporpammbl «IIpakTuka pemnieHusi TeCTOBBIX U
OJIMMITMAIHBIX 3aJlaHuil MO0 MaTeMaTuke, 9 kJace» (manee IIporpamma)
pa3paboTaHbl B COOTBETCTBUM C HOPMATUBHO-IIPABOBOW 0a30M:

— denepanbubiii 3akoH 0T 29.12.2012 N 273-®3 (pex. ot 28.12.2024) "O6
oOpazoBanuu B Poccuiickoit denepanun";

— Crparerusi pasButusi Bocnutanuss B Poccuiickoit @enepanuu 10 2025
roja, yreepxkaeHHasa pacrnopsbkeHueMm llpaButensctBa PO ot 29.05.2015 r. Ne
996-p.;

— KoHuenmust pa3BUTHS JONOJTHUTEILHOTO oOpaszoBanus naere mgo 2030
(Pacnopsixenue IIpaButensctBa PO ot 31.03.2022 1. Ne 678-p);

— Ilpuxaz MunucrepctBa mnpocBemiennss Poccuiickon @Penepanuu  OT
27.07.2022 1. Ne 629 "OO0 ytBepxkaeHuu [lopsiika opraHu3anuy U OCYIECTBICHUS
0o0pa30BaTeIbHON AESITENBHOCTH MO JONOJHUTEIBHBIM 001Ee00pa30BaATENbHBIM
nporpammam" (Bctym. B cuiy ¢ 01.03.2023);

— Ilpuxaz MunucrepcrtBa mnpocsemieHuss Poccuiickon @Penepauuu Ot
03.09.2019 1. Ne 467 «O06 yrBepxaenuu lleneBoit wmojaenu pa3BUTHS
pErHOHAIBHBIX CHCTEM JOIMOJHUTEIBHOr0 0Opa3oBaHus jJeTei» (pea. oT
21.04.2023);

— [IucekMo MunucrepcTBa oOpazoBaHuss U Hayku Poccuiickont deneparuu
ot 29.03.2016 r. Ne BK-641/09 «MeTtoaudeckue peKOMEHAAIIMU 110 pean3aliuu
aJIaTUPOBAHHBIX  JOTIOJHUTENBHBIX  OOIIe00pa3oBaTENbHBIX  IMPOTpPamM,
CIIOCOOCTBYIOIITUX COIMAJIbHO-TICUXOJIOTUYECKON peadbmuTanuu,
npodeccuoHaTbHOMY CaMOOIMPEICIICHUIO neren c OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0pPOBbS, BKJIIOYAs JI€TEH-MHBAIUIOB, C Y4ETOM HX OCOOBIX
o0pa3oBaTeIbHbBIX MOTPEOHOCTENY;

— Ilucemo MunuctepcTBa oO6pasoBaHusi U Hayku Poccuiickoit @enepanuu
oT 18.11.2015 r. Ne 09-3242 «O HampaBiIeHHMH METOANYECKUX PEKOMEHIALUN I10
MPOCKTUPOBAHUIO JIOTIOJHUTEIBHBIX OOIIEPa3BUBAIOIINX IPOTrpaMM (BKJIIOUas
Pa3HOYPOBHEBBIEC MPOTPAMMBI);

— IIucemo MunucrepcTBa mpocsemenus Poccuiickon ®enepanuu ot
31.01.2022 Ne JII'-245/06 "O wHampaBiIeHHMH METOJIUYECKUX pEeKOMeHIaIni"
(BMecTe ¢ "MeToauYeCKUMHU PEKOMEHAAIMSIMU 10 Peaau3aluy JOTMOJTHUTEIbHBIX
00111e00pa30BaTeNbHBIX MPOrPaMM C TMPUMEHEHHEM JJIEKTPOHHOTO OOy4YeHUs u
JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI");

— [Iucekmo MunucrepcTBa oOpazoBaHuss U Hayku Poccuiickoit deneparuu
ot 28.08.2015 r. Ne AK-2563/05 "O meTtomuueckux pekomeHaanusx" (BMecTe ¢
"MeToaMuecCKUMU  PEKOMEHJAIMSMUA [0  OpraHu3aluu  00pa3oBaTEIbHOM
JESTEHHOCTH C UCIOJIb30BAaHUEM CETEeBBIX (hOpM peanu3anuu 00pa3oBaTeIbHbIX
nporpamm");

— IlocranoBienne ['7aBHOro TroOCYyIapCTBEHHOTO CaHUTAPHOIO Bpaua
Poccuiickoii @enepamn ot 28.09.2020 1. Ne 28 «O06 yrBepxkaennn CanlluH



2.4.3648-20 «CaHUTapHO-3MUEMUOJIOTHYECKUE TPEOOBaHUS K OpraHU3aIusIM
BOCIIUTAHUSI U O0YUYEHHUSI, OTJIbIXA U O3J0POBIICHUS IE€TEH U MOJIOJEHKIN.

- JIunieH3un Ha OCylIEeCTBICHUE 00PA30BATEIBHOM AEATEILHOCTH;

- Ycraa MBY J10 «1O «IlepcnexktuBay;

- Ilonoxenus 00 opraHu3aluu JEATEIIBHOCTH 1O JOMOJHUTEIbHBIM
o0ureo0pa3zoBaTeIbHBIM IPOrPaMMaM.

HanpaBjeHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs.

YpoBeHb — 0a30BbIil.

AKTYaJIbHOCTD MPOTPAMMBI OMPENIEISETCS, MPEXIE BCEro, TEM, YTO MaTeMaTHKa
SBIIIETCSI OMOPHBIM TPEIMETOM, OOECIEUMBAIOIIMM H3yY€HHE HAa COBPEMEHHOM
YPOBHE psia APYTrMX IUCUUIUIMH, KAaK E€CTECTBEHHBIX, TaK W T'yMaHUTAPHBIX.
OObenMHEeHNUE JIOTIOJIHUTEIBHOTO O00pa3oBaHUs MO MaTeMaTUKE MeJarorndyecku
1[eJeCO00pa3Ho, TaK KaK Yy MHOTHUX OOyYaroluXxcsi CHWIKEH I103HABaTEIbHBIN
WHTEpPEC K TpeaMery. B JOmomHUTENbHOM 00pa30BaHUM €CTh BO3MOXXHOCTH
WHIMBUAYaJIU3UPOBATh Mpoliecc OOy4YeHHUs, MOKa3aTh HECTaHAApPTHBIE CIOCOOBI
pelnieHus 3aJlaHuii, PacCMOTPETh 3aJadydl MOBBIIIEHHOTO YPOBHS CIOXXHOCTH,
BOIIPOCHI, CBS3aHHBIC C UCTOPUEH MaTEMAaTUKH, YIUIyOUTh 3HAHUS MO OTJEIbHBIM
TeMaM IIKOJILHOTO Kypca. [IporpamMmma cnocoOCTByeT pa3BUTHUIO MAaTE€MaTUUYECKHUX
CIIOCOOHOCTEH y4aluxcs, JOTHYECKOT0 MBIIICHHUS, PACIIUPIET KPYTro30p.

JlanHasi TporpaMma HampaBjieHa Ha CHCTEMaTH3alui0 U  yriIyOJjeHue
MaTEeMaTUYECKUX 3HAHUM, HEOOXOAMMBIX Jisg OOy4YeHUsT 10 MporpaMmmam
JOTIOJTHUTENBHOTO 00pa30BaHUsl TEXHUUYECKOW HAIMpPaBICHHOCTU: POOOTOTEXHUKA,
AIEKTPOHUKA, MPOTOTUIIMPOBAHUE, JIONMOJHEHHAs PEaJbHOCTh, — MpaKTUYeCKas
paboTa B KOTOpPHIX OCHOBaHa Ha MaTEMaTHYECKUX METOJaX U pacuérax.
MaremaTnyeckue 3HAHHS BOCTPEOOBaHBI TPH TOJATOTOBKE K TEXHUYECKUM
OJINMIIUAJIAaM U COPEBHOBAHUSIM.

Heab nmanHOW mnporpaMmbl — CHOPMHUPOBATH y OOYYArONIUXCS IEITOCTHOE
npeicTaBieHue 00 u3yuyaeMoM — mpeaMere —  Mmaremaruke.  [lokaszaTe
YHUBEPCAIBHOCTh MAaTEMAaTHUUYECKUX 3aKOHOB, MPUEMOB, METOJOB MPHU PEUICHUU
pPa3HOIUIAHOBBIX ~MaTeMaTHYECKMX 3aJad, a TakkKe TIOoMOYb B  BBIOOpE
o0pa3oBaTeIbHON TPAGKTOPUM HA CTYMEHW CpeIHEro oOIiero oopa3zoBaHUs IMpU
BBIOOpE NMPOGUIIS U NMOCTIe OKOHYAHUS IIKOJIBI.

3agaum:

1. CdopmMupoBaTh HaBbIKA MPUMEHEHUS MATEMATHUYECKUX 3HAHUUN TP PEUICHUU
3aJ1a4 Pa3IU4HOMN CIIOKHOCTH.

2. CnocoOCTBOBATh PA3BUTUIO AITOPUTMUYECKOTO MBITIUICHHS] YYAIIUXCA.

3. IloaroroBuTh ydamuxcs K PEHICHUIO TECTOBBIX U OJIMMITMAJIHBIX 3aJaHUN

Pa3HOTO YPOBHSI.

4. CdopMHupoBaTh HaBBIKM CAMOCTOSTEIBLHON pabOTHI.

5. Pa3BuTh HaBBIKHU PAOOTHI CO CIIPABOYHOMN JTUTEPATYPOH.

O:xunaembie pe3yJibTaThl

[IpenMeTHbIEe PE3YAbTATHIL:

1. 3HaHue (hakTUIECKOTO MaTepHasa Mo Kypcy.

2. YMeHHe UHTEepIpPETUPOBATh MaTepuall, «BCTPAUBATH» HOBBIC 3HAHUS B CUCTEMY
YK€ YCBOEHHBIX U MPUMEHSEMbIX Ha MPAKTUKE 3HAHUM.

4



3. CnocoOHOCTh ONEpUpPOBaTH MOJYYEHHBIMH B Kypce 3HAHUSIMHU IPH PEIICHUU
npoOJIEeMHBIX — 3a/lad, YMEHHE apryMEeHTHpPOBaTb OTBET, BBICTpAaUBaTh
Pa3BEPHYTOE BBICKA3bIBAHUE.

4. CnocoOHOCTh MPUMEHATH MOJYYEHHbIE 3HAHUS JUISl PEIICHHS] KUTEHCKHX
MaTeMaTUYECKHUX 3a7a4.

5. HaBbIkM IPaKkTUYECKOTrO MPUMEHEHHS] MaTEMAaTUYECKUX 3HAHUM Ha 3aHATUAX I10
TEXHUYECKOMY TBOPUYECTBY M HAa TEXHUYECKUX OJIMMIIMAAAX PA3HOTO YPOBHS
(poboTOTEXHHUKA, AJIEKTPOHUKA, IPOTOTUIIUPOBAHUE, JOTIOTHEHHAs!
pPEeaIbHOCTB).

JIMYyHOCTHBIE DPE3YIAbTATHI: pa3BuTHE aMsITH, JIOTUYECKOTO U
AJITOPUTMHUYECKOIO MBILUIIEHUS, TPOCTPAHCTBEHHOTO BOOOPaXEHUS U TaKUX
KayecTB,  KaKk  HAaCTOMYMBOCTb,  LIEJEYCTPEMIIEHHOCTb,  CIHOCOOHOCTh
IIPEO0I0JIEBATh BO3HUKAKOUIUE TPYAHOCTH.

MeranpeMeTHbIE PE3YJILTATHL:

— YMeHHe OmpenenarTh LEeIH CBOero oOydeHHus, CTaBUTh U (POPMYIUPOBATH
3a7ayd B y4€0e M NO3HABATEJIbHOM JEATEIbHOCTH, Pa3BUBaThb MOTHUBBI U
WHTEPECHI CBOEH JIEATEIIBHOCTH.

— VYMeHHe OIIEHMBaTh NPABWIBHOCTH BBINOJHEHUS Yy4yeOHOM 3amauw,
COOCTBEHHbIE BOBMOKHOCTH €€ pelIeHusl.

— OcyliecTBieHUE JAESITEIBHOCTH B COTPYJAHMYECTBE C IMEJaroraMd M
CBEPCTHHKAMH,

— CnocoOHOCTh K  TOCTPOCHHIO  MHAMBUAYATBHONW  00pa3oBaTEIbHOM
TPAEKTOPUH.

B xoxe ocBoeHMs mporpammbl, 0Oy4YaroIMecs: JOJAKHBI OCBOUTh CYLIHOCTb
HNOHATHUS AITOPUTM, YMETh HUCIOJIb30BaTh MATEMAaTHUYECKUE (POPMYJIbl, YPABHEHUS
U HEPABEHCTBA; MPUMEPbl UX MNPUMEHEHMS [JIsl PEIICHHUS MATeMaTHYeCKUX U
IPAKTUYECKUX 3a7ad B TEXHUUYECKOW OOJacTH; pelaTh TECTOBbIE 3ajaHus,
IpUOJIMKEHHBIE TIO TUITY K 33JlaHUSM UTOTOBOM TOCYJapCTBEHHOW aTTecTaluu, U
OJIMMIIMAJHBIM  33JaHUSIM [0 MAaTEMAaTHUKE BCEPOCCHUMCKON  OJMMIIHNAIbI
IIKOJBHUKOB, a TaKXe€ 3aJaHUsIM TEXHUYECKUX OJUMIIMAJ, B KOTOPBIX
TPaJMIIMOHHO  YYacTBYIOT  oOydaromuecss  OObEIUHEHUW  TEXHMYECKOU
HanpasieHHocTy: HTU, onumnmnana «JlIomoHnocoB» u ap.

NMeTb OMBIT MHIWBHAYATHHOW W TPYIIIOBOM pabOThI, HABBIK PAOOTHI C
uHbopMaluel, yMEHHE CaMOCTOSITEIbHO CTaBUTh Y4YEOHbBIE IIeNId, HCKaTh U
UCTIONb30BaTh  HEOOXOIMMBIE CpPEACTBA W CIOCOOBI WX  JIOCTHIKEHUS,
KOHTPOJIMPOBATh M OLICHUBATH IIPOLIECC U PE3YJILTATHI CBOEH AEATEIbHOCTH.
O0bem U CPOKH peaju3anuu NPOrpaMMbl. JononauTensHas
oOmeoOpa3zoBarenbHas ooOuiepa3BuBatomas nporpamma  «llpaktuka pemeHus
OJIMMIIMAJHBIX M TECTOBBIX 3aJAHUM IO MATEMATHKE» PEAIM3YETCA B TeueHHE |
roja B o0beMe 72 4acos.
®opma 00y4yeHHss — KOMOMHUPOBAHHBIC 3aHATHS, MPEIOJIATAIONIME U3YYEHUE
HOBOT'O MaTepHalia, B HEOOJIbIIOM 00beME Ha KAXKIOM 3aHITHH, CAMOCTOSATEIbHYIO
paboty, paboTy B MalbIX Tpynmnax, KOJUIEKTUBHOE OOCYXKIeHue, odopmieHue
OCHOBHOTO pe3yJibrara 3aHiaTus. [I0 OKOHYaHMM KaKJI0rO0 MOJIYJsSl IMPOBOASTCS




3a4eTHBIE 3aHATUS B PA3NIUUHBIX (opMax: TECTUPOBAHME, WHIWBHUIYATHHOE
cobecel0BaHUE, OTYET O BHITIOJTHEHUU UHIUBUYJIbHBIX TBOPUYECKHUX 3aJaHUN.

JAucranunonHoe odyyenne. OuHoe oOy4eHuUE 1Mo NporpaMMme MOoJIKPEIIeHO
dbopMaMu 3JIEKTPOHHOTO M JAUCTAHIMOHHOTO OOYy4Y€HUsI B paMKax MOJeNu
«O0yuenue ¢ BeO-momsepxkkoi». (OObeM KOHTAaKTHBIX 4YacoB  palbOTHI,
oOyyJaromuxcs ¢ IMenaroroM, He cokpamaercs. B yueOHOM mporecce Mo O4HOM
dbopme 00ydeHHs ONpEACNICHHBI 00beM BPEMEHHM II0 OCBOEHHUIO IPOTPaMMBbI
OTBOJMTCST Ha paboTy B cCpejae »dJIEKTPOHHOro ydeObHoro kypca. OO0beM
JUCTAaHIIMOHHOTO O0YUYEHHUS €KEr0JIHO OTpeieisieTcsl B padoueil mporpamme.

ONEeKTpOHHAsl CpeAa MCHOJIb3YeTCd B JIONIOJHEHHE K OCHOBHOMY

o0pa3oBaTeILHOMY IMPOIIECCY JUIsl pEHICHUS CISAYIONINX 3a/1a4:
— OpraHu3alis CaMOCTOSTEIHLHOW pabOThl OOYYArONIMXCS B DJIEKTPOHHOU
cpene  (PIEKTPOHHBIE MaTepuanbl Il CaMOIOATOTOBKH, TMOATOTOBKH K
7a00paTOpHbIM  paboTaM C MCHOJB30BAHUEM BUPTYaJbHBIX JAOOPATOPHBIX
KOMILIEKCOB, TECTUPOBAHKUE-CaMOIIPOBEPKA U JIP.);

— TpOBEACHUE KOHCYJIbTAIIUN B PEKUME PEAIBHOTO U OTJI0XEHHOTO BPEMEHU C
UCIOJIb30BaHUEM (OpYyMOB U BeOMHApOB, TeNeKOH(EpeHLUid, YaTOB U
AJEKTPOHHOM TMOYThl MpPU MOJATOTOBKE K TEXHUYECKUM OJIMMIIMAIAM U
KOHKYypCawm;

— OpraHM3aIys TEKYIIET0 U TPOMEKYTOUHOTO KOHTPOJIST 00YyJarOITIXCS.

Peskum 3aHATHN — 2 yaca B HEJAENIO, TPYIITIOBBIC 3aHSTHUA.

Oco0eHHOCTH MPOrpamMMbl 3aKIOYACTCS B IMOCIEA0BATEIBHOCTH MOJAYU
Matepuana. [IporpamMmma pa3Outa Ha OTHOCUTEIHLHO HE3aBHUCUMBIE JIPYT OT Jpyra
TE€MbI, YTO TO3BOJISIET YyYalllUMCSl TMOJKIIOYAThCA K M3YYCHUIO MIPOrpaMMbl B
cepeiMHe y4eOHOro rojia, 4To 0C000 aKTyaJbHO JJIsI CUCTEMbI JIOMOJTHUTEIBLHOTO
oOpazoBanus. Ilpeanonaraercs oTpaboTKa OJIHUX M TE€X K€ MPUEMOB, METOJIOB
MHOTOKpPAaTHO, HO Ha pa3IMYHOM MaTepuaje: MOCTpPOeHHWE U MpeoOpa3oBaHue
paznuUYHBIX  TpadUKOB, pEIICHHE HEPaBEeHCTB W  CHUCTEM  HEpPABEHCTB,
COBOKYITHOCTE HEPABEHCTB, PEIIEHUE 3aJady C IapaMeTpaMmu OIPEAEICHHOTO
TUTA, HO C pa3jIu4HbIMU (QyHKIUsSMU, U T.J. [Iporpamma mpenHasHaueHa s
IIKOJIbHUKOB, TJIAHUPYIOIIHUX CBS3aTh CBOE Oy/yiiee ¢ TOYHBIMH HayKaMH,
WHXCHEPHEH, COACHCTBYET MOATOTOBKE YyUYalIuXcsl K MpOGUILHOMY OOY4YEHUIO,
OPUEHTUPOBAaHA Ha Pa3BUTHUE JUYHOCTH, CIIOCOOHOM YCIEIIHO UHTETPUPOBATLCA U
OBITh BOCTPEOOBAHHOU B COBPEMEHHBIX YCIOBUSX KU3HH.

OCHOBHBIE MPUHIIUIBI IOCTPOEHUS METOJIUYECKOM MOJTOTOBKU K PEIICHUIO
TECTOBBIX U OJIUMITUAIHBIX 3aJaHUN:

1. TemaTudyeckuil MPUHIIMI MOJATOTOBKH IO CHUPAIN» — OT MPOCTHIX TUITOBBIX

3aJIaHUM 10 3aJaHUN MOBBIIMIEHHOMN CIIOKHOCTH.

2. Ha osrame moaroToBKM TEMAaTUYECKHHM TECT JOJIKEH OBbITh BBICTPOEH B BHJIE
JIOTUYECKU B3aMMOCBSI3aHHOM CHCTEMBI, TZI€ U3 OJHOIO BBITEKAET APYroe, T.€.
NPaBWIbHO PEIIEHHOE TMPEIbIAYIIEEe 3aJaHUe TOTOBUT ITOHMMAHHUE CMBbICIIA
CJIEIYIOLLETO;

3. Bce TpeHUpOBOUYHBIE TECTHI CIECAYET MPOBOAUTH B PEKUME KTECTA CKOPOCTH,
T.€. C )KECTKHM OTPAaHUYECHHUEM BPEMEHH.



4. IlpuHUuMNn MakCUMalW3allMi HArPY3KHU, KaK M0 COAEPKAHUIO, TaK U IO BPEMEHHU
JUTsI BCEX OOYYalomUXCs B PaBHOW Mepe. ITO HEOOXOIMMO, MOCKOJIBKY TECT IO
omnpeleNieHn0 TpeOyeT CTaBUTh BCEX B paBHbIE YCIOBUS U Mpeajaraet
OOBEKTUBHBIN KOHTPOJIb PE3YJIbTATOB.

5. BapuatuBHas  yacTb IporpaMMbl ~ OPUEHTUPOBAHA HA  IOJTOTOBKY
oOyyJaromuxcss OObEIMHEHUNM TEXHUYECKOW HAIMPABICHHOCTH K TEXHUYECKUM
OJINMITUAJIAM U COPEBHOBAHUSIM.

Bo3pact oOyuyawmuxcsi. [lporpamma pazpaborana mis oOywaromuxcs 9-x
KJIACCOB,  MOCEIIAIONIMX  OOBEAMHEHHS  TEXHUYECKOW  HaIpaBICHHOCTU
(poboTOoTEXHMKA,  MPOrPAaMMHUPOBAHUE  DJEKTPOHHKA,  MPOTOTUIIMPOBAHUE,
JIOTIOJTHEHHAsI PEAIbHOCTh) 00pa30BaTEIbHBIX OpraHu3aluid T. 3eJIEHOropcka
Kpacnosipckoro kpasi. OnTuMalibHasi HalloJIHAEMOCTh rpynnbl: 12-15 yenosek.
Bo3pacTHble 0cO00€HHOCTH YYacTHMKOB mporpammsbl. [Iporpamma agpecoBaHa
CTapIIUM TIOJIPOCTKaM. JTO BO3pacT, B KOTOPOM 0oJjiee BCEro HWHTEpECyeT
COOCTBEHHAsl JINYHOCTh, TOCTPOCHUE OTHOIICHUN C JIPYTHUMH JIOJIbMHU. Y peosT
MOSIBJIIETCS. CIIOCOOHOCTh MEHSTh CaMHUX Ce€0sl, 3aHMMATbCSI CaMOBOCIHMTAHUEM.
VYyeT BO3pacTHBIX OCOOEHHOCTEN YYaCTHUKOB MPOTPAMMBbI BBIPAXKEH B CIIOCOOaX
OpraHu3aluyd 00pa30BaTENILHOIO Mpolecca: padoTa B MOCTOSHHBIX M CMEHHBIX
mapax, B MaJblX TpyIIaX Ha OCHOBE pPAaBHOINPABHOTO B3aUMOJICUCTBUA,
WCIIOJIb30BaHNE HWHTEPAKTUBHOTO METOJa aHaju3a KOHKPETHBIX CHUTYallUi.
Coznanue cuTyaluii yCHENIHOCTH, MapTHEPCTBA, YBICYEHHOCTH OOIIKMM JENIOM,
y4eT UHJIUBUIyAIbHBIX OCOOEHHOCTEH U MOTPeOHOCTEN 00YyHArOITNXCS.
MoTtuBupyomuM GakTopoM K U3yUYeHUIO MPOrPaMMBbI SIBIISIETCS UCIIOIb30BaHUE
3aJlaHni, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM B TEXHUYECKUX O00IaCTSIX.
YcaoBusa npuema olOyuyamomuxcsi B nporpammy. [Iprem ocyuiecTBisieTcss Ha
T0OpPOBOJIEHON OCHOBE B COOTBETCTBHH C MHTEPECAMHU U CKIOHHOCTSIMH JICTCH Ha
OCHOBaHWU MHCHMEHHOIO 3asBJIICHUS POJUTENICH (3aKOHHBIX MpPEICTaBUTEIECH,
OTIEKYHOB).

3n0poBbecOeperaronme TEXHOJIOTMH

1. Bommonnenne tpeboBanuii CanlluH (mpoBerpuBanue kaOuHeTa, NEpEeMEHBI,
COOTBETCTBYIOIIIAsl BO3pACTy MeOeb)

2. CoOiroieHHE DTAIOB 3aHATHUS.

3. Ucnonb3oBaHre METO/I0B IPYIIOBON paOOTHI.

4. Vlcnonb30BaHKe UHTEPAKTUBHBIX METO/IOB.

3aHsaTHE, HA KOTOPOM COOJTFOAIOTCS 3/I0pOBbecOeperaroniiue 1eCcTBus:

® ONTUMAJIbHAS TUIOTHOCTD 3aHSTHUS;

® WHAWBUAYaJIbHOE O3WpPOBaHUE 00bEMa y4YeOHOHW HArpy3kum U
paIMoHaIbHOE pacmpe/ieicHUue € BO BpEMCHH;

e uepeloBaHUE BHJOB Y4YEOHOH JeATEIHHOCTH (CaMOCTOSTEIbHAS
pabora, paboTa ¢ KHUTOM (YCTHO M MUCbMEHHO), TBOPUYECKUE 3aTaHUS
U T.IL.

® CO3MaHbl  YCIOBHS  JJIS  TICUXOJOTHYECKOTO  Komdopra  —
nobOpoxenarenbHas OOCTaHOBKA, BO3MOXHOCTh BBICKa3bIBaTh CBOE
MHEHHE, y9eT MOTHUBAIIUN, UHTEPECOB M CKIIOHHOCTEH 00ydJarOIIMXCsl.
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YuyeOHbIH (TEMAaTHYECKHH) TJIAH

Ne Tema Koin- [TeopusflIpakTuka dopma
BO KOHTPOJIS
4acoB
1. | Apubmernueckue 2 1 1 DpOHTAIBHO, HA
nercTBUsi. CpaBHEHMS YUCEL. 3aHATHA

2. | Ornomenus. [Iponopuum. 2 1 1 CamocTosiTenbHast

pabora

3. | [IpoueHTHI. 2 1 1 BsanmornpoBepka

B Mapax

4. | YuciaoBble MOACTAaHOBKH B 2 1 1 CamocTosTenbHast
OYKBEHHBIE BBIPAXKEHUSI. padora
DopMyIIbIL.

5. | llpubnmxEéHHBIC 3HAYCHUSI. 2 1 1 O6o0uaroumi
OKpyTrJIeHUE YuCell. TeCT

6. | bykBeHHbIEC BBIpaKECHUSI. 2 CamorpoBepka

7. | CTereHs ¢ IeIbIM IT0Ka3aTeIeM. 2 @poHTanbHas

IMPOBEPKa Mo
PYKOBOJICTBOM
reaarora

8. | Muorouiensl. [Ipeo6pasoBanue 2 1 1 ®poHTanbHas
BBIPAKECHU . IpOBEPKa MON

PYKOBOJICTBOM
rcaarora

9. | AnreGpanueckue apoou. 2

10. | KBagpaTHbie KOPHHU. 2 ITpoBepka

YUUTCIIEM

11. | Iunennble U KBagpaTHBIE 2 1 1 PaGora B napax
YpPaBHEHHUS.

12. | Cuctemsl 1ByX ypaBHEHHUH C 2 1 1 CamocTosTebHas
JIBYMsI HCU3BCCTHBIMU. pabora

13. | CocTraBneHre MaTeMaTU4YECKOM 2 1 1 Bsanmornposepka
MOJCJIH 110 YCJIOBHIO 3aa4H. B I1apax

14. | HepaBeHncTBa ¢ 0fHOM 2 1 1 I[Tposepka B xo1e
IEPEMEHHON M CUCTEMBI 3aHATHH
HEPABEHCTB.

15. | YucnoBble OCIEA0BATEILHOCTH. 2 1 1 Bszaumomnposepka
Apudmernueckas u B I1apax
F€OMETPUYECKAS] TPOTPECCUH.

16 | [IpomexyTouHast aTTeCTaIIUS. 2 2 O6o06marommii

TCCT

17. | TpeyroabHUKH, 2 1 1 DpoHTAIBHO, Ha
YETBIPEXYTOJIBHUKU, MHOTO- 3aHATHA
YTOJbHUKHU U UX AJIEMEHTHI

18. | OKpy)HOCTb, KPYT M HX 2 1 1 CamocrosiTenbHast




DJIEMEHTBI pabota

19. | Ilnomagu gpuryp 2 1 1 ®poHTANbHAS

MpOBEPKA MO
PYKOBOJICTBOM
reaarora

20. | JIomoJHUTEIbHBIE TOCTPOCHUS 2

21 | Pemenue paznuyHbIX 2 CamocTosTenbHast
I€OMETPUYCCKUX 3aaY. pabora

22 | YpaBHEHUs dJUIMIICA, TApa0O0IIbl U 2 1 1 ITposepka
TUTIEPOOJIBI T1e/1arorom

23. | [IpencraBneHue JaHHBIX B BUJIE 2 1 1
Ta0IMI, AMarpaMm U rpadukoB.

24 | HepaBeHCTBa, coJepKaline 4 2 2 CamocTosiTenbHast
IIEPEMEHHYIO 110 3HAKOM pabora
MonyJid. PelieHne HepaBeHCTB.

25 | AnreGpandeckue ypaBHCHHS U 4 2 2 ITpoBepka B x01€
CHUCTEMbI HEJTMHEUHBIX 3aHATHA
YpPaBHCHU.

26 | Pemenune nppanioHaIbHBIX 4 2 2 KonTtposnbHast
YPaBHEHUN U YPaBHECHUH, pabora
COZIEpKAILNX HEU3BECTHOE MO/
3HAKOM MOJTYJISI.

27 | TekcTOBBIE 3a0a4H. 2 1 1 O6o0maromuii

TECT

28 | 3aganus, comepikaliie napamerp. 4 2 2 I[IpoBepka B

rnapax

29 | DnemMeHThl KOMOMHATOPUKH, 4 2 2 Bszaumomnposepka
CTaTUCTUKHU U TEOPUHU
BEPOSATHOCTEN.

30 | UroroBas arrecranms. 2 2 TectupoBanue

31 | OnuMnuagHble 3a0aHNs 4 4 PCH.ICHI/IVG

3alaHN
TCXHHUYCCKHUX
OJIMMITH AT
Hroro: 72 32 40
Conepskanue y4eOHOI0 IJIaHA MPOTrPaMMBbI
1. Apudpmernyeckue aeicrsus. CpaBHeHHs YUCEJI.

ApubdmeTnyueckre IEMCTBHUSA HaJ HAaTypajdbHBIMH YHCIAMH, ¢ OOBIKHOBEHHBIMHU U
JECATUYHBIMU JIPOOSIMU, C PpAIMOHATBHBIMU U JCHUCTBUTEIBHBIMU YHCIIAMHU.
CpaBHEHME HATYPAJIbHBIX, PALIMOHATIBHBIX U JIECTBUTEIBHBIX YUCEI.

[IpakTHuecKkasl 4acTh: PEUICHUE 3aJa4 MPAKTUYECKON HAIPaBJIECHHOCTHU IO TEME.
Bapuamuenas yacmoe: Kax NOSIBUIUCH ITU(PHI M YUCIIA, YTO TAaKOE ETUIETCKUE U
puMcKue mUGPhI, KAKUMU ObUTH ITUGPHI HAPOJIOB Malis U allTEKOB, YTO MbI 3HAEM O
Hallley CUCTEME CUMCIICHHUS.



2. Ortnomenus. IlIponopunu.

OtHomienue. [Iponopiusi. OcHOBHOE CBOMCTBO nponopiuu. [IponopuronaibHas u
o0paTHO MPONOPUMOHAIbHAS 32aBUCUMOCTH.

[IpakTrueckass 4acTh: PEHICHHE 33/1a4 NPAKTUYECKOW HAIMPABICHHOCTH IO TEME.
Bapuamuenas wacms: 3010TOE CEUECHHE.

3. IIpoueHTHI.

[Ipouenr. HaxoxaeHue NpoLEHTa OT BEJIWYMHBI U BEJIWYUHBI 10 €€ IMPOLIEHTY.
Bripaxkenue oTHouIeHUs B TporieHTax. Cl0XHbIE TPOLECHTHI.

[IpakTHyeckasl 4acTh: peUIEHUE 3aAad MPAKTUYECKOW HANPaBJIECHHOCTU IO TEME.
Bapuamuenas uacms: penieHue CTapuHHBIX 3a4ad. [[pOUEHTHl B HAIIEH KU3HMU.
IIpoLeHThI B pEICHUU TEXHUYECKUX 3a1a4.

4. YmuciaoBble NOACTAHOBKH B 0yKBEHHbIE BbIpa:xkeHUs1. PDopmy.ibl.
YucnoBoe 3HadeHNe OYKBEHHOTO BhIpakeHus1. DopMmya.

[IpakTrueckas 4acTh: peUICHUE 3aa4 ITPAKTUYECKON HAPABICHHOCTH I10 TEME.

5. IlpubauxéHHble 3HA4YeHUsA. OKpyrJIeHHE YUCeJl.

CBoliCcTBa OKPYIJIEHUS YU CE.

[IpakTrueckast 4acTh: PEUICHHUE 33/1a4 NPAKTUYECKOW HAIMPABICHHOCTH IO TEME.
Bapuamuenas uacms: TOTOBOJIOMKH C YUCIAMH, KPOCCBOPJIBI IO MATEMATHKE.

6. DbykBeHHbIC BbIPaKECHUS.

[IpeobpazoBaHue OyKBEHHBIX BhIPAKEHUMH.

[IpakTryeckas 4acTh: PEIICHUE 3a/1a4 TPAKTUYECKON HAIPAaBICHHOCTH IO TEME.
Bapuamuenas uacmo: onepanyu ¢ aOCTPaAKTHBIMU TOHSITHSIMU

7. CreneHs ¢ HeJbIM OKA3aTeJIEM.

CpolicTBa cTemeHW C IIedbIM ToKaszateneM. [IpeoOpa3oBaHue BBIpaKEHUH,
COAEPKAIMX CTECIEHU C LIEJIbIM ITOKA3aATEIEM.

[IpakTrueckas 4acTh: peUICHUE 3aa4 ITPAKTUYECKON HAPABICHHOCTH I10 TEME.

8.  Mmuorouiensl. [IpeoOpazoBanue BbIpaKeHUM.

Mmuorowien. Crenenbp MHOrowieHa. CTaHAAapTHBIM BUJ MHOrowieHa. CloxkeHue,
BBIUUTAHUE, YMHOXEHHE MHOTOYIECHOB. DOpPMyJbl COKPAIEHHOTO YMHOKECHUS:
KBaJpaT CyMMbl M KBaJpaT pPa3sHOCTH; KyO CyMMbl U KyO pa3HOCTH; Pa3HOCTb
KBa/IpaTOB; pa3HOCTh KyOOB U cyMMa KyOoB. KBagparubiii Tpéxunen. Pa3noxenue
KBaJIPATHOTO TPEXWICHA HA JIMHEHHbIE MHOXKUTENU. Teopema Buera.
[IpakTryeckas 4acTh: PEIICHUE 3a/1a4 MPAKTUYECKON HAIPABICHHOCTH IO TEME.

9. AJaredopauyeckmue apoou.

AnreOpaundeckas IpOOb. Cokpaienue pobeit. JelictBus C
anreOpanyeckuMu ApoosiMu. ParimoHanbHbie BRIpaKEHUS U UX MPEeoOpa3oBaHUs.
[IpakTHueckast 4acTh: pEIICHUE 3a]]a4 MTPAKTUUECKON HAPABICHHOCTH I10 TEME.
10. KsaapaTHble KOPpHH.

KBaapaTHblil KOpeHb U3 YKCla. 3anuch KOPHS C MOMOIIBIO CTEEHH C JAPOOHBIM
nokaszarenaeM. CBONCTBA KBaIPaTHOT'O KOPHSI.

[IpakTrueckas 4acTh: pelIeHUe 3aa4 ITPAKTUYECKON HAPABICHHOCTH 110 TEME.
Bapuamusnas uacme: npuOIMKEHHOE BHIPAXKEHUE WPPAMOHATIBHBIX YHCEN Yepe3
palKrOHaIbHBIE.

11. JIuHeiHbIe M KBaJApPaTHbIC YPABHEHHUH.
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YpaBHEHHE C OJHOW IEPEMEHHOW, KOpPEHb ypaBHEHUs. JIMHEWHOE ypaBHEHHE,

KOpHU JIMHEWHOro ypaBHeHus. KBampaTHoe ypaBHeHue, (opmyna KopHen

KBaJIPaTHOTO yPaBHEHUA.

[IpakTrueckas 4acTh: pelICHUE 3a7a4 MMPAKTUYECKON HAPABICHHOCTH I10 TEME.

BapuartuBHas 4acTh: MaTemMaTHKa B 1I0POTE.

12. Cucrembl AByX YPABHEHHIH € IBYMSI HEM3BECTHBIMHU.

YpaBHeHHE C IBYMS ITIEPEMEHHBIMU. PellieHne ypaBHEHHUS C ABYMsS IEPEMEHHBIMM.

Cucrema ypaBHeHuii. Pemenue cucrembl. CucrteMa JIByX JUHEHWHBIX YPaBHEHUN C

JBYyMS IEpeMEHHBIMU. Pellienre noacTaHOBKOM U alireOpanyecKuM CII0KEHUEM.

[IpakTrdeckas 4acTh: PEIICHUE 3a/1a4 TPAKTUYECKON HAIPaBICHHOCTH IO TEME.

13. CocraBiieHHe MAaTeMATHYeCKOW MO/I€JIH 10 YCJIOBHUIO 3a/1a4H.

[IpencraBiieHne 3aBUCUMOCTH MEXIy BeTUIMHAMU B BUjie HOPMYII.

[IpakTrueckas 4acTh: pelIeHUE 3aa4 ITPAKTUYECKON HAPABICHHOCTH I10 TEME.

Bapuamuenas wacms. 3agaunm  Ha  gBrkeHue. [loHATHA ~ paBHOMEPHOrO

NPSMOJIMHEWHOTO ¥ PaBHOYCKOPEHHOTO JBIKeHUs. OCHOBHBIE (OPMYIIBI,

HEO0OXOIMMBbIE JIJI PEIICHUS 33]]a4 Ha PaBHOMEPHOE MPSIMOJIMHEHOE JIBUXKEHUE U

PaBHOYCKOPEHHOE JBW)KECHHE. 3aJaud Ha COBMECTHOE [JBHKEHHE B Ppa3HBIX

HaNpaBJICHUAX, ABMXKEHHWE N0 Kpyry. Harmsanas wmroctpamus coaep:KaHus

OTACJBHBIX 3aJlady IPAKTUYECKOM HAMpPaBICHHOCTU. PellleHMe OaHON 3amadu

pPa3HBIMU CIIOCOOAMU: MAaTEMaTUYECKUMHU METOJIaMH.

14. HepaBeHcTBA ¢ 0JHOM NEPEMEHHON M CHCTEMbI HEPABEHCTB.

HucnoBble HEpPAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.

Peuiennie HepaBeHcTBa. JIMHElHbIE HEPABEHCTBA C OJHOW nepeMeHHOW. CucTeMbl

JIMHENHBIX HEPABEHCTB.

[IpakTrueckas 4acTh: pelIeHUE 3aa4 ITPAKTUYECKON HAPABICHHOCTH I10 TEME.

15. YwucaoBble mocjie0BaTeIbHOCTH. ApruMeTHUYECKAsE U reoMeTpUYecKast
IPOrpeccuu.

[Tonsatue nocienoBarebHOCTH. ApudMeTHUECKAs] U TEOMETPUYECKAsl TPOTPECCHUHU.

®dopmyna obuiero wieHa apudmerndeckoit nporpeccun. opmysia CyMMbl IEPBBIX

YJIEHOB apu(hMETHUECKON MTPOTPECCUH.

[IpakTHueckas 4acTh: pelICHUE 3a7a4 MTPAKTUUECKON HAPABICHHOCTH 10 TEME.

16. IIpome:KyTOYHAsA aTTECTALUSA.

17. ITnanumempus. TpeyroabHUKN, 4YeTHIPEXYT0JIbHUKH, MHOTOYTOJIbHUKH U

UX 3JIEMEHTHI.

Mmuoroyronbauku. [lapamnenorpamm. PaBHOOenpeHHbIE TpeyroiabHUKH. PomoO.

Tpanenus. TpeyroabHuku o01Iero Buaa. YTisl. [IpsMoyronbHbINA TPEYTrOJbHHUK.

[IpakTHueckast 4acTh: pEIICHUE 3a]]a4 MTPAKTUUECKON HAPABICHHOCTH I10 TEME.

18. OKpYy,KHOCTb, KPYI M UX 3JIEMEHTHI.

KacarenpHasa, xoppa, cekymas, paauyc. OKpyX HOCTb, OINHCAHHAas BOKPYT

MHOIOYyroJibHUKa. LleHTpaibHbI€ U BIIUCAHHBIE YIJIBI.

[IpakTrueckas 4acTh: pelIeHUe 3aa4 ITPAKTUYECKON HAPABICHHOCTH 110 TEME.

BapuartuBHas 4acTb: CTapo€ U HOBOE O KPYre U OKPY>KHOCTH.

19. Ilnomaau puryp.

KBagpar. IlpsimoyronbHuk. IIpsiMoyroybHbIM TpeyrojbHUK. PaBHOOEIpEeHHbIN

TpeyroibHUK. Tpaneuus. TpeyronbHuku oOuiero Buaa. [lapannenorpamm.

11


http://sdamgia.ru/test?theme=35
http://sdamgia.ru/test?theme=36
http://sdamgia.ru/test?theme=36
http://sdamgia.ru/test?theme=12
http://sdamgia.ru/test?theme=41
http://sdamgia.ru/test?theme=42
http://sdamgia.ru/test?theme=38
http://sdamgia.ru/test?theme=39
http://sdamgia.ru/test?theme=39
http://sdamgia.ru/test?theme=37
http://sdamgia.ru/test?theme=40
http://sdamgia.ru/test?theme=13

[IpakTyeckas dYacTh: pelIEHWE 3aJad NPAKTUYECKONM HAIpPaBIEHHOCTH C
AJIIEMEHTAMH MOCTPOCHHS.

BapuatuBHas 4acTb: reoMeTphyecKass 3KOHOMHKA: 3aMeyaTelIbHOE CBOWMCTBO
KBaJpata, GUrypsl ¢ HAaMOOJIbIIEH MJIOMIA/IbI0, U3 KAPTOHHOI'O TPEYTOJIbHUKA.

20. {onoJiHUTEIbHBbIE TOCTPOCHMS.

OCHOBHBIE THIIBI AOMIOJHUTENBHBIX IOCTPOCHUI. Y TBOEHUE MEIUAHBI.
[IpumeHeHne JOMOTHUTENbHBIX TOCTPOCHUM MPU PEIICHUH 3aa4.

[IpakTryeckas yacThb: pelIeHHe 3a7a4 MPAKTUYECKON HANIPaBJIECHHOCTH 10 TEME.
BapuatuBHas wacte. MeToapl pelieHHs H300pEeTaTeNIbCKUX 3a/ad, CIOCOObI
IUTAaHUPOBAHUSI W TPOBEJCHUS HAOMIONCHUM W HCCIEJOBaHUM, BBIPE3aHHUE U3
Oymaru.

21. PemmieHune pa3jM4HbIX TeOMETPUYECKHUX 3a1aY.

Pemenue reoMeTpuuecKux 3a7a4 ¢ UCIOJIb30BAHUEM Pa3IU4YHBIX METOIOB
peleHusi, B TOM YHCIIe U alaredpanyecKkue.

[TpakTryeckas yacThb: pelIeHHE 3a7a4 MPAKTUYECKON HAIIPaBIEHHOCTH I10 TEME.
Bapuamuenas wacms: O pHaMEHTBI, OpUTaAMHU, AMIUIAKAIUS, CAMMETPHSL.

22. YpaBHeHHs JIUIMIICA, TAPa00JIbl U THIEepOoJIbI.

Yro Takoe runep0Ooiia u napadona, KaKOBbI MX cBOKCTBA. Kak HauepTUTh 3suIHIiC.
VYpaBHeHus 3uunca, runepOosibl U napadosbl.

[IpakTryeckas yacThb: pelIeHHe 3a7a4 MPAaKTUYECKON HAIIPaBIECHHOCTH 10 TEME.
Bapuamuenas uacms. Kusas reomerpus.

23. IIpeacraBiieHne JaHHBIX B BU/I€e TA0JIUIL, THArPpaMM U rpaguKoB.

PaGota ¢ HarysIAHBIM TIpeICTaBICHHEM rpaduKOB, YTEHUE TPa()UKOB.
[TpakTryeckas yacTh: pelIeHHE 3a7a4 MPAaKTUYECKON HAIIPaBIEHHOCTH 110 TEME.
Bapuamusenas uacms: wucnonp3oBaHue TaOMUI, auUarpaMM H TrpauKoB B
COOCTBEHHOM T€XHHUYECKOM ITPOCKTE.

24. HepaBeHcTBa, coaep:kaliyue MmepeMeHHYI0 MOJ 3HAKOM MoayJsi. Pemenue
HEePaBeHCTB.

[Tpumepsl peleHnst HEpaBEHCTB.

[IpakTrueckas yacThb: pelIeHHe 3a7a4 MPAKTUYECKON HANIPaBICHHOCTH 10 TEME.
25. Asredpanyeckne ypaBHeHHMsI M CHCTEeMbl HeJIMHEHHBIX YPABHEHMH.
[Ipumepsl perieHnst ypaBHEHUN BBICIIMX CTEIEHEW. PellieHne ypaBHEHU METOI0M
3aMEHbI TIEPEMEHHON. PellleHne ypaBHEHN METOAOM Pa3ioKEHUsI HA MHOKUTEIIH.
VYpaBHEHUE C HECKOJbKUMHU MEPEMEHHBIMU. PelieHne mpocTelmnX HEIMHENHBIX
CUCTEM.

[TpakTryeckas yacThb: pelICHUE 3a7a4 MIPAaKTUYECKON HAIIPaBIEHHOCTH I10 TEME.
26. PemieHue HpPpanMOHAJBHBIX YPAaBHEHMH W YpPaBHEHHUil, cOAepKalIUX
HEeM3BEeCTHOE MO/ 3HAKOM MOIYJIA.

HppanuonanpbHoe ypaBHEHUE. PellleHHe MppallMOHAIBHBIX YPaBHEHHN METOAO0M
BO3BEICHMS B  KBajapar. llpumepsl pelleHHs ypaBHEHUMH, COJAEpKaIIMX
HEU3BECTHOE T0J1 3HAKOM MOJYJIS: CJI€Ba MOJYyJIb, CIIPaBa YUCIIO; IIEPEMEHHAs KaK
1I0JI MOJTyJIEM, TaK U BHE MOJYJIsl; KBaJIpaTHbIE YPABHEHUS C 3aMEHOU NEPEMEHHOU
| x | = t; Momymb paBen MoyITIO; IBA HTH HECKOIBKO MOJIyJIeii; MOIYITb B MOYIIC.
[TpakTryeckas yacThb: pelIeHHe 3a7a4 MPAaKTUYECKON HAIIPaBIEHHOCTH 10 TEME.
27. TekcToBbIC 32124 H.
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Pemenne TeKCTOBBIX 3ahay apupMETHUECKUM crocoOoM. PerieHne TeKCTOBBIX
3ama4 anreOpandeckuM crocoOoMm. PerieHune TEKCTOBBIX 3a/ad C  aHAIM30M
JKUTEUCKUX CUTYAIHM.

[IpakTrdeckas 4acTh: PEIICHUE 3a/1a49 TPAKTUYECKON HAIPABIECHHOCTH IO TEME.
BapuaTtuBHas yacth: penieHue 3aj1au u3 « ApupmMeTukn» Marauukoro.

28. 3apanus, coaep:Kaimme napaMerp.

[Ipumepsl pelieHus 3alaHui, COAEPIKAILUX ITapameTp.

[IpakTryeckas 4acTh: PEIICHUE 3a/1a4 TPAKTUYECKON HAIPABIEHHOCTH IO TEME.
29. Dy1eMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH.
Cpeanee  pesyibTaToB  u3MepeHuid.  Yactora  coOBITHS,  BEPOSTHOCTD.
PaBHOBO3MOKHBIE COOBITHMSI M TOJACYET WX BeposiTHOCTH. llpencraBienue o
reOMEeTpUYECKON BeposATHOCTU. PemeHne KOMOMHATOPHBIX 3aaay: mepedop
BapUAHTOB, KOMOMHATOPHOE MPABUIIO YMHOKECHHUSI.

[IpakTrueckas 4acTh: pelIeHUE 3a/1a4 MPAKTUYECKON HAMPaBICHHOCTH IO TEME.
BapuaTtuBHas 4acTh: IpUMEHEHUE MTOTYUYECHHBIX 3HAHUHN B MPOrPAMMHUPOBAHUY TPU
COCTaBJIEHUH IPOTPAMM.

30. UtoroBas arrecranusi.

31. OumMnuaaHbie 32124, X 0CO0EHHOCTH. MEeTOIbI PEMIEHUS TBOPYECKUX
3ama4y. Maremaruueckue copuaMbl, POKYChl U TOJIOBOJIOMKHU Ha MIOCKOCTH.
DJIEMEHTBI TEOPUU MHOKECTB U MATEMATHUYECKOM JIOTUKU. JIornyeckue 3a1auu.
[Touck 3axkoHOMepHOCTEH. ['0JI0BOTOMKH B KapTUHKaX. AOCOJIIOTHAS BEIMYUHA.
[IpakTrueckas yacth: PellieHne HecTaHJapTHBIX, OJIMMITAAIHBIX 3a]1a4; MO3TOBOM
HITYPM, 3BpUCTHUECKHE Oecelbl. AHAIN3 METOIOB PEIlIeHHUs 3a/1ad,
IIPOMEKYTOUHBIX pe3ynbTaToB. POpMyIMpOBKa BEIBOAOB. COCTaBlIEHHE
QITOPUTMOB, CXeM, HEOOXOIUMBIX JJIsl U3TOTOBJICHUS HATJISITHBIX MOJIEICH.

Ili1anupyembie pe3yabTaThl U CIIOCOOBI UX OLICHKU
YPpOBHM 0CBOCHUS NPOrPaMMBbI:

ba3oBblii  ypoBeHb npeAnonaracT penpoayKTUBHbBIN, aITOPUTMUYECKUN
YPOBEHb YCBOEHHUS Marepuala. Ydaliuecs OCBauBarOT (haKThl, TOHSATHUS, 3aKOHBI,
YMEIOT IPUMEHSTh UX B TUIIOBBIX CUTyalusiX. @DOpMbI MPOBEPKU: TECT-OMO3HAHUE,
TECT-pa3INuCHUE; TeCT-KJIacCU(UKAIMs, BBIIIOJHECHUE TUIIOBBIX 3a/JaHUM, TECT C
BBIOOPOM OTBETOB.

IloBbllIEHHBIH  YPOBEeHb  MPEAIOJIAracT YMEHUE  UHTEPIPETUPOBATH
MaTepHall, pacCMaTpUBaTh OJIUH M TOT ke (PAaKT, ABICHUE C Pa3HBIX TOUEK 3PEHUS,
«BCTpaMBaTh) HOBBIC 3HAHUS B CHUCTEMY YK€ YCBOCHHBIX U IPUMEHSEMBIX Ha
MPAKTUKE 3HAHUW, TPUMEHEHUE 3HAHWI, YMEHUW W HABBIKOB B HECTAHIAAPTHBIX
(HeTUnoBbIX) cuTyauusax. @OOpMbI TPOBEPKH: pEIICHHWE HETUIIOBBIX 3ajad,
OTKPBITBIN TECT, 3aaHUSI C KPATKUM OTBETOM.

TBopueckuii ypoBeHb YCBOEHHS 3HAHM IPEANOIaraeT CriocCOOHOCTh
OTIEpUPOBATh MOJYYCHHBIMU B KypCe 3HAHUSMU TIPH PEIIEHUHN MTPOOJIEMHBIX 3a/1ad,
3a/1aHMs. Ha TNPUMEHEHUE 3HAHUM B HE3HAKOMBIX CHUTYalUsAX, I PEIICHUs
CJI0’KHBIX ¥ MHOTOIIATrOBBIX 3a]1a4, YMEHHUE apIryMEHTUPOBATh OTBET, BEICTPAUBATH
pa3BepHyTOE BBICKA3bIBAHUE. dopma MIPOBEPKU: KOHCTPYUPOBAHHUE,

13



WHTEpHOpETallUs, KPUTUUYECKHM aHaliu3, TOMCKOBas JACSATENbHOCTh, 3aJaHHs C
Pa3BEPHYTHIM OTBETOM, OJIMMIHUAIHBIC 3aJaHNUS.

®opmbl aTTecTanuu. Peanuzanus nporpaMMel MPeycCMaTPUBAECT BXOAHYIO
JUArHOCTUKY, TEKYIIUH KOHTPOJb, MPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIMIO B
cootrBeTcTBUM ¢ llonoxkennem 00 arrecranuu oOydarouuxcs B MBY JIO «1O
«IlepcnexktrBay. UM3MepeHue yCBOEHUsS MaTepuajga MPOUCXOAUT  IMyTeM
MIPOMEKYTOUHOM aTTeCTallMU B JiekaOpe W UTOTOBOM aTTecTaluu B Mae B (hopmare
TECTOBBIX 3aJIaHUI U 33JIaHUM TEXHUYECKUX OJIMMITHA]T PAa3HOTO YPOBHSI.

Pa3znen 2. Kommiiekc opraHu3aiuoHHO-MeIarornyeckux yCJa0BUil peajn3anuu
NMporpaMmbl

Kanennapubiii yueOHbIi rpadpux

JlaTa Jara Ko1-Bo y4eoHbIX Koua-Bo Koa-Bo Pexxum 3ansTHii
HA4Yajia |OKOHYAHUSA Helelb Y4eOHBIX | Yy4YeOHBIX
3aHATHI | 3aHATHH AHeH 4acoB
02.09. 26.05. 36 36 72 1 pa3 B HeeNIO
2025r. | 2026 r. |Inonyromue — 17 10 2 yueOHBIX Yaca,
IT nonyronue — 19 TPYNIIOBBIC 3aHATHUA

*[IponomxkurenbHocTh 1 yaca - 45 MuHyT, nepemena 10 MuHyT

MarepuajbHO-TEXHUYECKHUE YCJIOBHS
Kabuner MaremaTuku, OCHAIICHHBII aBTOMATU3UPOBAHHBIM pabOYUM
MECTOM JIJISl YUUTEJSs: UHTEPAKTUBHASI I0CKa, KOMIIBIOTEP, IPUHTED.
Oducnas Oymara dopmara A4 nad THPKUPOBAHUSA YICOHO-METOIUUYECKUX
MaTepuaoB (2 mavyky Ha y4. TOx).

NudopmannoHHO-MeTOAUYECKHE YCJIOBUA PeATU3ANUN MPOTPAMMBI

Mertoauyeckoii OCHOBOM it  pa3paOOTKH JaHHOW MpOrpamMMBbl, €e
coJiep>kaHusi, OpM U METOJIOB, SIBJISIOTCS UIEH U ONBIT KOHKYPCHBIX HCIIBITAHUMN
110 MATEMATHKE PA3HOTO YPOBHSI CIIOKHOCTH.

OnexkTpoHHas 6a3a OTKPHITOTO OaHKa TECTOBBIX W OJMMIIMAJIHBIX 3aJaHHM
JUTSl. MTHAUBUAYAJIBbHON M CaMOCTOSATEIBHOW paboThl, B TOM uucie OauMmuajbi
HamnmoHanbHOM TEXHOJOrMYECKONM HWHUIMATUBBI, ONUMIIHAAbL «JIoMOHOCOB» 1O
MaTeMaTUuKe U pOOOTOTEXHUKE.

Meronuueckoid OCHOBOM i  pa3paOOTKKM JTAHHOW MpOTrpamMMbl, €€
coziep>kanusi, GOPM U METOOB, SIBJISIOTCS UIACH U ONBIT OJUMITHATHOTO JBUKCHUS
Y KOHKYPCHBIX UCIIBITAHUIN MO MaTEMATHUKE.

KanposBoe oGecnieuenne

[Temaror JOMOTHUTENIBHOTO OOPa30BaHUS, XOPOIIO 3HAIOMUNA MPOPUITHHBIHA
NpeAMET, OCHOBBI METOJIUKM TMPENOJaBaHusl JUCHUIUIMHBI Ha 0a30BOM U
MOBBIIIIEHHOM  YPOBHSIX, CIOCOOBI OILIEHKHM O00pa30oBaTeNIbHBIX PE3YyJIbTaTOB,
TpeOoBaHUs K 000PYAOBaHUIO U OCHAIIICHUIO KAOMHETa MaTEMaTHKH.
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[Ipunoxenue 1

KoHTpo/ibHO-U3MepHuTeIbHbIe MATEPHUAJIbI
3aganusa u pemrennss Onmumnuanasl HTU (nepsBblii 3Tamn)

Onucanue stana [lepBriii 0TOOPOUHBINA TYp MPOBOAUTCS UHIAUBUIYAIHHO B
cetu MHTepHET, pabOThl OIICHUBAIOTCA ABTOMATHYECKH CPEICTBAMU CHUCTEMBbI
OHJIaliH-TecTUpoBanus. st kaxk10i U3 napamieneit (9 kiacc) npeajaraercs CBOn
Ha0oOp 3ajJa4 1O MaTeMaTWKe, 3aJadyd 1o HH(POpPMATHUKE OOIMe I BceX
y4acTHUKOB. Ha perieHue 3ajau KaxJ0ro mpeaMera nepBoro orToopoyHoro 3ramna
Y4aCTHHUKAM JaBajoch 2 JHS. Y YYACTHUKOB ObLIO TPU BPEMEHHBIX CJIOTA MO 2 JTHS
KaXIpli, KOrJa OHM MOIVIM pelmaTh 3aJayd II0 IpeaMeTy. Pemenune kaxmou
3aJ1a4yMl JaeT ONpeeICHHOE KOJIUYECTBO OAITOB. YYaCTHUKHU MOJTY4YaloT OLICHKY 3a
perieHne 3agad B COBOKYMHOCTH 10 BCEM MpeaMeTraM JTaHHOTO MpoQuis
(matemaTuka u nHpopmaTuka) — cymmapso ot 0 go 200 6aios.

3amaun nepBoro 3Ttanma. Martemaruka. 2.1. IlepBas mombiTka. 3amaun 9
KJ1acca.

3agaua 2.1.1. (20 6annoB) I'oma B3s1 y apyra 11 raexk M6 (I'OCT 5916-70)
U nojoxun B kapMmaH prok3aka. CormacHo ['OCTy 1 raiika M6 Becur 1.254
rpamma. I BoT He3amaua, npuas AomoH, ['oma Hacuutan B kapmaHe 12 BHeEIIHE
oMHaKOBbIX raek! OnHa u3 HUX ObLJIa U3 TOro HabOpa, YTO KOTJa-TO ObUT KYILJICH
Ha OJIONIMHOM pBIHKE, U, TI0O €0 JIMYHOMY OIBITY, TaKU€ TalKh UMEIOT MEHbIINN
BEC, OKOJIO TpaMMa, a Takke camu 1o cede Ooyiee HU3KOrO KadyecTBa MEHee
npouHbie. Y ['OMIMHOTO Mamnbl €CTh BECHI, COCTOAIIME M3 JIBYX OOJIBIIMX Yall Ha
JIBYX KOHIIAX pblyara. 3a Kakoe MUHHMaJIbHOE KOJWYECTBO B3BEIIMBAHHI MOXKHO
HaWTHU Ty CaMyI0 HU3KOKauY€CTBEHHYIO raiKy?

Pemenne. Eciiu Mbl HMeeM n BHEIIHE OJIMHAKOBBIX OOBEKTOB, MOCIIE OJTHOTO
B3BCILIMBAHUS OCTAHETCS B XYJIIEM Cliydyae n OOBEKTOB, CPeAH KOTOPHIX E€CTh
oTIryaromuiics no Becy. Takum obOpazom, eciu n = 12, To, B Xy/IIEM Clyyae,
MoHa00TCcsa 3 B3BemnBaHus 12 =>4 =2 = 1.

Otser: 3.

3anmaya 2.1.2. (20 GamioB) Buts npuxnenBan nudpsl HOMepa KBapTUPHI HA
JBEph. DTOT HOMEpP cocTOMT W3 Tpex 1udp. B mponecce npuxnenBanusi Bure
MPUIILIa HEOOBIYHAS MBICIIb, YTO €CJIM B HOMEpPE KBAPTUPHI IOMEHSITh MECTaMU JIBE
nocyiefHrue MUGPBI U CIOKUTH MOTYUYUBIIEECS YHCIO C UCXOAHBIM, TO TMOTYYUTCS
HoMmep ero mkoibl! FOHoma yunsics B mkosne 1187. Haiinure Bce Takue HoMepa
KBapTUP, U eciau BUTSA KUBET B KBAPTUPE C HAMMEHBIINM U3 HUX, TO B KakKOH
KBapTHUPE OH JKUBET?

Pemenue. ITycts HOMep kBapTuphl paBeH abc =100 -a+ 10 -b+c, rae a, b
u ¢ — uudpsl yncia. Yucio ¢ nepeBepHyTHIMU JABYMS TOCIEIHUMU IudpaMu npu
sToM Oyner paBHo 7 8 acb = 100 - a + 10 - ¢ + b. 3areM pemuM ypaBHEHUE B
nensix yuciaax 100 -a+10-b+c+100-a+10-¢c+b=1187,200-a+ 11 -b+
11 - ¢ = 1187 ¢ yueToMm orpaHu4eHuil Ha TO, 4TO a, b U ¢ — HUGPBI B JECATUUHON
cucrteme cuncienus. 200 - a+ 11 - (b+¢) =200 -5+ 11 - 17. Takum oGpazom,

BO3MOXHBIE HOMepa KBapTup 589 u 598. Bribupaem HaumensbImii — 589.
Otser: 589.
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3amaga 2.1.3. (20 OGammoB) Mama u AHmpe#t, Oyaynme MaTeMaTUKH,
pa3BieKaluch Ha TniepeMeHe. Mama Hamucala Ha J0cke 4 pa3nuyHbIX
HaTypaJIbHBIX YKClIa. AHJIpEN BhIMKUCAT 3HAUEHUsI HAUOOJIbIINX OOILIUX JIeTUTeneh
U KaxJaoW u3 mectu nap yuceln. Ilomydwmnoces, yto mis oxgHout w3 map HOJI
paBeH 1, nis apyroi — 2, it TpeTbeid — 3, 11 4eTBepTOr — 4, 1u1s msATOl — 35,
a w1 nmectoil — X. Halnure HanmMeHblee BO3MOXKHOE 3HaueHue X? Pemenue
[lycte Ha gocke 3anucanbl 4 uyucia a, b, ¢ u d. Ilycte HO/I(a, b) = 2, Torna
HO/I(c, d) = 4 6wt HEe MoxeT, Tak kak HOJI Bcex map Oyzaet kpaTHbIM 2. 3HAUUT,
nycte HOJ/I(a, ¢) = 4 u Torna d OyaeT Heué€THBIM YnciioM. VX0 U3 3anucaHHbIX
PaBEHCTB, MOKHO 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 takxke, yro HOJ(b, c)
= 2 + X — TO €CThb J3TO mocieAHsss uckomas mapa. [lompoOGyem momobpath
3Haue! JHus a, b, ¢ u d Tak, 4TOOBI OHM YJOBJIETBOPSIIM BCEM PABEHCTBAM U W3
HO/] ocraBmmxcs map paBHsUIUCh YKa3aHHBIM 3HadeHUsM. Hampumep, a =4, b =
10, c =12 u d = 15. Takum oOpa3om, HAMMEHBITIEE BO3MOXKHOE 3HAUCHHUE PABHO 2.

Otser: 2.

3agaua 2.1.4. (20 OamnoB) JKeHs 3aragad HEKOTOPOE YHCIO: €ro
HAaUMEHBIIUN enuTeNb (He paBHbIN 1) Ha 77 MeHbIe HAanOOJbIIero AeauTeNs (He
paBHOro camoMmy uuciy). Yemy paBHO 3TO uucio? YKaxXuTe HauMEHbIIIEEe W3
BO3MOXHbIX. 9 Pemenue Ilycts 3aramannoe umcio X = A - B, rne A —
HauMEHBIUN aenutenb, B — Hanbonemuii. Torma A+77 = B. X = A-(A+77) —
min. Tak kak A—1, To MUHUMYM focturaetcs npu A = 2. Takum obpazom, X =2 -
79 = 158. OtBer: 158.

3anmaya 2.1.5. (20 6amnioB) [lan HekoTopsiid ocTpbiit yroia o = 60° . Ha ogHoi
U3 €ro CTOPOH OTMeYeHbl TOUkU Al u A2, Ha Ipyroil CTOpoHE OTMEUEHa Touka B.
Bepmmna yrina — H. M3BectHo, uto HAT = 2, A1A2 = 8. Ilpu kakoi BeIU4YHHE
orpeska HB Benmwmumnaa octporo yria mexay mpsmbeiMa A1B u A2B Oyner
MakcumanbHa? OTBET BBEIWTE C TOYHOCTBIO 1O JIECATUTHICSYHBIX. PemeHue
Oo6o3Haunm o = £BAA2 = 60- , B = 2A1BA2, x = BH. Ilo TeopeMe KOCHHYCOB
BbipazuM A 1B u A2B u noxacraBum 3HaueHus Al = 2B u A1A2 = 8 u3 ycioBus:
AIB2=x2+AIH2 —2xAlH cosa=x2+4—-2x, A2B2=x2+ A2H 2 —
2xA2H - cos a =x 2 + 100 — 10x. Paccmorpum 4A1BA2, 1o TeopeMe KOCUHYCOB:
A1A22=A1B2+ A2B 2 —2AI1B - A2B cos B. Beipazum cos B: cos f = A1B2 +
A2B2 —AIA222AIB-A2B=x2+4-2x+x2+100—10x —642Vx2+4 -
2Xx - Vx2+100—10x==x2-6x+20Vx2+4—2x-Vx2+100— 10x . s
MakcuMu3auuu octporo yria AlBA2 TpeOyercs, HallTHU X, OpU KOTOPOM
nollcturaercsa min(cos P). Pemmm ypaBuenue (cos ) 0 x = 0 u HaifieM TOYKY
MHEHEMYMa. X = 2V 5 ~ 4.472135955.

Otser: 4.472135955.

Uctounuk: https://rsr-olymp.ru/upload/files/tasks/5369/2018/14287893-
tasksans-irs-9-11-turl-otbor-18-9.pdf
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IIpuioxenue 2

Tect. TexkcroBble 3axaun. Bapuanr 1.
1. 3a tpu ans npoxanu 1400kr kaprodens. B nepsoiit nens npoxanu Ha 100kr

o . 3 o
MCHbBIIC, YCM BO BTOPOH, a B TPCTHUH - g TOI'0, 4TO IMpOadJIn B IICPBLIN. CKOJIBKO KT

KapToQens NpoAaid B KaXKAbli U3 TPEX THEN?
A) 500; 600; 300; B) 600; 700; 100; C) 400; 500; 500; IT) 550; 650; 200;
E) 450; 550; 400.

2. Tloe3n Obu1 3azepxaH B MyTH HA 6 MUH U JIMKBUJIMPOBAJI OIO3JaHUE HA
neperone B 20KkM, MPOHIsA €ro co CKOpocThio Ha 10km/4 OoJibllie TOW, KOTOpas
noJjiarajiach 1o pacnucanuro. OnpenenuTe CKOpocTh MOE3/1a Ha 3TOM IEPETOHE MO

pacrucaHuio.
A) 70xkm/a B) 60xkm/a C) 50km/a 1) 40xkm/a  E) 80xm/q

3. TlpousBenenue nmudp HATYypadbHOTO JBY3HAYHOT'O YHCJIA paBHO 12, a cymma
KBagpaToB 1u@p sToro yucia pasHa 40. Haitaure cymmy Takux yuces.
A) 77, B)26, C)88, )34, E)86.

4. IlpousBeneHue AByX IMOCIEAOBATEIbHBIX HATYpaJbHBIX 4HCENl paBHO 182.
Haitagure cyMmy 3TUX 4uces.

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

5. JlBa ydeHMKa NOJDKHBI ObuUTH oTpaboTtath mo 120 GonTOB 3a omnpenenéHHOe
BpeMsi. OMH W3 HUX BBIMOJIHWI 3aJlaHWe Ha 5 4YacoB paHbIIE CPOKa, TaK Kak
oOpabarbiBan B yac Ha 2 Oonrta Oosbiie apyroro. Ckomabko OOJNTOB B dac
oOpabaThIBal KaX bl YUYCHUK?

A) 9 OonroB, 7 6ontoB. B) 6 GontoB, 8 GontoB. C) 4 OGonra, 6 GONTOB.
J1) 10 6ontoB, 8 6ontoB. E) 3 Gonta, 5 601TOB.

6. I'py3oBas mamimHa Bbiexaja U3 ropoja co ckopoctbto 60xm/4. Yepes 1 gac 45
MUHYT CIIEZIOM 3a Hel Mo TOMW ke IOpore Bhiexala JierkoBas MammuHa. Ha ckombko
KM OHa MEPEroHUT IPy30BYIO MalllMHY, €ciu OyaeT exarh 3 vaca 30 MUHYT cO

ckopocThio 100xM/u.
A) 20xm/a B) 23km/a  C) 24km/u  JI) 25xkm/a  E) 35km/u

7. 3a 135 tenre Acenp kynuia 3 O6anana u 2 Oynouku, | Oanan Ha 20 TeHre
nopoxe 1 6ymouku. Ckonbko ctouT 1 6anan? Ckonbko ctout 1 Oynouka?

A)10tr B)15tr C)181t H)201r E) 167Tr

8. 3apaboTHas mjara AByX MacTepoB 3a OAWH JAeHb paBHa 1350tr. 3apabotHas
maTta nepBoro macrepa 3a 5 aHed Ha 270 TeHre OoJblie, 4eM 3apIiiaTa BTOPOIro
Mactepa 3a 4 Hs1. CKOIbKO MOJIy4aeT KaK/Iblid MacTep B I€Hb?

A) 630tr, 720tr. B) 63511, 72511.  C) 64011, 726TT. ) 645Tr, 7301r.
E) 643Tr, 7351r.
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9. Ha nyTh 1o TeUeHUIO PEKH KaTep 3arpartui 3 4yaca, a Ha oOpaTHbId myTh 4,5
yaca. KakoBa CKOpOCTh Te€U€HHsI PEKH, €Clii COOCTBEHHAs CKOpPOCTh KaTepa
25KkM/u.

A) 4xm/u B) 3xkm/u C) Skm/u  [[) 6km/u  E) 7Txm/u

10. IlTemexon gomxeH Obul mpoiiTh 10KM ¢ HEKOTOPOIl CKOPOCTHIO, HO YBEITUYUB
3Ty ckopocTh Ha IkM/4, oH mpomén 10km Ha 20 mMuHyT OblcTpee. Halimute

UCTHUHHYIO CKOPOCTh TIEIIEeX0/1a.
A) Skm/u B) 6km/u  C) 8km/u  JI) 7xkm/u  E) 9xm/u

11. Kanar mpoexan paccTosiHMEe MEXIy ropoiamu 3a 3 nHA. B mepBbwiil A€Hb OH

1 .. o 1 ..
mpoexain - 3 Bcero nyt u eme 60xkM, BO BTOPOil - 2 Bcero nytu u eme 20kMm, B

o 23 o
TPCTUHU JCHDL - % BCCT0 IMyTHU M OCTABHIUCCH 25km. Haiitu pacCTOAIHNEC MCKIY

TOpPOJIAMH.
A)350km B)380km C)390km 1) 400km E) 410xm

12.  Hekoropoe uymucno yBenuuunu B 2,5 pasa, a 3aT€M BBIWIM II0JOBUHY
MCXOJHOTO YHCJa, TOCJE€ Yero MOJyyusaoch 4uciao Ha 1,99 Gosibliie MCXOIHOTO.

Hainure ncxoaHoe 4uciio.
A)1,98 B)1,97 O)1,96 1)1,99 E)1,95

4
13. B cmnase, macca xoroporo 10kr, comepKurtcs = HUKENS W B PAaBHBIX

KOJIMYECTBAX YETHhIPE APYTUMX METaia, CPEau KOTOPBIX €CTh keye30. CKOJIbKO

JKeJie3a COJIEPKUTCA B cruiaBe?
A)400r B)300r C)250r M) 500r E) 550r

14. JlerkoBasg mamivMHa BbI€Xaja HAa 2 MHUHYTHI MO3/IHEE TPY30BOM M JIOTHAJIA
rpy3oByto dyepe3 10xkMm. Onpenennuts CKOpOCTh MAIIUH, €CJIH JIETKOBAs MPOE3KAET
B yac Ha 15kM QoJibIle TPy30BOH.

A) 60xkm/a, 75km/4. B) 60xm/4, 75xm/a. C) 55km/4, 70km/u. 1) 50xkm/4, 70xkm/4.
E) 75km/4, 75km/4.

15. Ilone BcnaxuBanu B TeueHUE TpEX AHEN. B nepBblid 1eHb Bcnaxanu 56% Bcei
IJI0IIA1, BO BTOpoit — 75% ocTtaTka, a B Tpetuit 330ra. KakoBa miomaap moss?
A) 1000ra B)2000ra C) 3000ra /1) 4000ra E) 4500ra

16. Csexue rpubbl coaepxkar no macce 90%, a cyxue 12% Boabl. CkOIBKO

MOJIYYHUTCS] CYXUX TPUOOB U3 22K CBEXKUX?
A)23 B)24 C)2,5 H)2,6 E)2,7

17. OropomHblii y4acTOK, UMEOMU (HOpMy MNPSIMOYTOJbHUKA, OJHA CTOPOHA
koToporo Ha 10m Oombmie apyroi, oOHecnu wu3ropoapro. Haiinure mmnHy
M3rOPOJIU, ECIIU ILIOMAAL yyacTka 1200m>.
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A) 135m B) 130m C) 136m JT) 138Mm E) 140m

18. JIBoe pabouunx, paboTass BMECTE, BBITIOJHSIOT HEKOTOPYIO paboTy 3a 8 4acos.
[lepBbIil U3 HUX, paboTast OTIEIBLHO, MOXET BBINOJIHUTH BCIO padoTy Ha 12 yacoB
ObicTpee, yeM BTOpOW pabouuii. 3a CKOJbKO 4YacOB KaXAbl M3 HHUX, paboTas
OTJEIbHO, MOXKET BBIMOJIHUTH BCIO padboTy?

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

19. Crynent nepen 3k3aMeHoM mpountai 120 crpaHull 4eOHMKA, YTO COCTABHUIIO
75% Bcero yueOHuKa. CKOJIBKO CTpaHUIl B yueOHUKE?

A) 150ctp B) 130ctp C) 120ctp 1) 140ctp E) 160cTp

20. Cymma KBaJIpaTOB JIBYX IOCJEIOBATEIbHBIX HATYPAJIbHBIX YUCET OOJIbIIEe
MpOU3BeICHUs dTUX uncen Ha 57. Halinure 3Tu yucna?

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

21. Cymma aByx yucen paBHa 120, a ux pa3HocTs paBHa 5. Haliqure 3T uncna.
A)63u57 B)80u40 C)62,5u57,5 J1)68us52 E)105,5 14,5

22. Ilepumetp Tpameunu pasBeH 36, a CyMMa HeNapaJUIEIbHBIX CTOPOH paBHa 12,
TOT'/Ia CPEHsS JIMHUS Tpaneuny paBHa?

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

23. CmiaB BecUT 2K U COCTOUT M3 cepebpa M Meau, MpuueM Bec cepedpa

COCTaBJIAET 14% % Beca meau. CkoyibKO cepedpa B JaHHOM CIljIaBe?
1 3 1 1 1
A) = kr B) = kr C) — kr — kr E) — kr
s B) 2ar Q) J) SwrE)

24. Croponsl npsimoyroJjibHuka 6,4 nm u 2,1aMm. IlepumeTp kBajapara cocTaBiseT
80% oT nepumMeTpa NpAMOYroJIbHUKA, TOT/Ia CTOPOHA KBaJpaTa paBHa:
A)3,8 B)3,7 C)34 )39 E)3,5
25. I'py3oBas mamuHa 3a 1 gac npoxoaut Ha 30kM OOJIbIIIE, YEM TPAKTOP 3a TOXKE
BpeMsi. Onpenenure CKOpOCTU KaKIOW U3 MAIllMH, €ClId CKOPOCTh TpakTopa B 5
pa3 MEHbIIE CKOPOCTHU I'PY30BHUKA.
A) 50km/4, 10km/a.  B) 40xm/4, 8km/u. C) 45xm/a, 9xm/ga. 1) 60xm/9, 12xkm/4.
E) 55km/4, 11km/u.

Koab!l npaBMJIbHBIX 0TBETOB

No OtBeT 9. C 18. Jil|
1. A 10. B 19. E
2. i 11. Jil| 20. A
3. B 12. il 21. C
4. | 13. jil| 22. B
5. B 14. A 23. C
6. E 15. C 24. C
7. B 16. C 25. A
8. A 17. E
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IIpunoxenue 3

Kpurtepuu oneHuBaHus OJUMIUATHBIX 3aJaHUH N0 MaTeMaTHKe

bajuibl IIpaBWIBLHOCTH (OIIMOOYHOCTH) PellIeHu sl

7 [TosiHOE BEpHOE pEIlICHHUE.

6-7 Bepraoe pemenue. Mmerorcs HeOosblliue HEAOYETHI, B IIEJIOM HE
BIIUSIIONINE HA PEIICHHUE.

5-6 Pemenne B 1enom BepHoe. OHAKO OHO COAEPKUT Psii OUIMOOK, TUOO

HE PACCMOTPEHUE OTMEJIBbHBIX CIIy4aeB, HO MOXKET CTaThb MPAaBUIbHBIM
1OocJIe HEOOJBIINX UCIIPABICHUN WIIM JOTIOJTHEHUM

4 BepHo paccmoTpeH ouH U3 JBYX (00jee CIOXKHBIN) CYIIECTBEHHBIX
Clly4yaeB, WIM B 3aJauye THUIA «OLEHKAa + MpUMEp» BEPHO MOJyyeHa
OLICHKA.

2-3 Jloka3aHbl BCIIOMOTaTEIbHBIE YTBEPKIAEHHUS, IOMOTAIOIINE B PEIICHUU
3a/1auu.

0-1 PaccmoTpeHbl OTJIebHBIE BaXKHBIE CIyYad MPHU OTCYTCTBUU PEUICHUS
(unu opu OIMOOYHOM PEILICHHH).

0 Penienrne HeBEpHOE, MPOJIBUKEHUSI OTCYTCTBYIOT.

0 Pewienne oTcyTCTBYET

Ipuiaoxenue 4
CucTreMa olleHUBAHUA 00PA30BATEJIbHBIX JTOCTHKEHUH 00y4AI0IIMXCS

Cucrema OLEHKHU JOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS ITPOTrPaMMBbI
no npeaMetry «lIpakThka pemieHuss TECTOBbIX M OJIMMIIMAJAHBIX 3aJaHUM 110
MaTeMaTHuKe» TPEJCTaBIsIeT COo0OM OJWH W3 HMHCTPYMEHTOB peaHn3aluu
TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHS JIOTIOJHUTEIHLHOW 00pa30BaTEIbHON
nporpaMMbl M BBICTYHaeT KaK HEOTbemyieMas YacThb OOECIEUYEeHHs KadyecTBa
00pa3oBaHUSI.

DOYHKIUHN CHCTEMbI OIleHHBAHMS
obecrieueHre SPGEKTUBHON OOpaTHOM CBS3M, IMO3BOJISIIONICH OCYIIECTBISATh
yIpaBJIeHHE 00pa30BaTEIbHBIM MTPOLIECCOM.
[Tnanupyemble pe3ybTaThl OCBOCHUS MPOTPAMMBbI JOTIOITHUTEIHHOTO 00pa3oBaHus
10 MPEeIMETy TPEICTABIAIOT COO0 CUCTEMY JIMYHOCTHO-OPUEHTHUPOBAHHBIX IIeJIeH
oOpa3oBaHus, NOKa3zaTejled UX JOCTHXKEHHMS U Mojelied MHCTpyMeHTapusa. OHu
MPEACTAaBIICHBl B CTPYKType TIpeAMEeTa H OPHUCHTHUPYIOT Iielarora Kak B
OKHJIAEMBIX YUCOHBIX JOCTHIKEHHUSAX U 00beMe M3ydyaeMoro y4eOHOro maTepuaia
10 OTJICBHBIM pa3lielaM Kypca, Tak U B CIoco0ax U 0COOEHHOCTAX OpTaHU3aIuU
o0pa3oBaTeIbLHOro Ipolecca.
O0beKTOM OLEHKHM T[peIMEeTHbIX Pe3yJabTaTOB SBISETCS: CIIOCOOHOCTh
oOy4Jarmuxcs pemarb yueOHO-M03HaBATEIbHbBIE U YUeOHO-IPAKTUUECKHUE 3a/1auH,
MPUMEHSIThH U3 B CMEKHBIX 00JIACTAX 3HAHUH.
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B cucTeMy OlleHKH NpeIMETHBIX Pe3yJbTATOB BXOASAT:
- OnopHbIe 3HAHUS, BKIIOYAIONINE B CEOS: KIIOYEBBIC MOHSATHSA, TMPaBWI, (aKTHI,
METO/IbI, TIOHATUHHBIN amnmapar.
- IlpenMertHbie AEHCTBUS: HCIOJIB30BAHUE 3HAKOBO-CUMBOJIUYECKUX CPEACTB B
paMKax mnpeoOpa3oBaHMsl, TMPEACTABICHUS W HWHTEpHpeTanuu HHPOpMALMH U
JIOTUYECKUX JCUCTBUM (CpaBHEHHE, TPYNMNHUPOBKA M KiaccU(UKaIus OOBEKTOB,
JEUCTBUA aHalu3a, CHHTe3a U  O00OOIIEHUs, YCTAaHOBJICHHE MPUUYHUHHO-
CJIEICTBEHHBIX CBSA3EH U aHAIIN3).
OneHnnBanne MPU3BAHO CTUMYJITUPOBATH 00YUEHUE TTOCPEICTBOM:
- OIICHKM HWCXOJHOTO 3HAHUs OO0Yydaromerocs, TOTO OMbITa, KOTOPHIA OH/OHA
MIPUBHEC B BHITIOJIHEHUE 3a/IaHUS UJIU B U3YyUECHHE TEMBI,
- y4eTa UHJIMBUIyaJIbHBIX TOTPEOHOCTEN B yUEOHOM IpoIiecce,
Leab omeHKH NpeAMETHBIX Pe3yJbTaTOB — OLECHHUBAHUE, KAK JOCTHUTAEMBbIX
oOpa3oBaTeIbHBIX PE3yJbTAaTOB, TaK W Mpolecca UX (POpMUpPOBAHUS, a TaKKE
OIICHMBAaHUE OCO3HAHHOCTH KaXJbIM OOYYaIOIUMCS OCOOCHHOCTEH pa3BUTHS
CBOETO COOCTBEHHOTO MpoIiecca 00yUEeHHUS.

Cucrema olleHUBAHUS CTPOUTCS HA OCHOBE CJIEAYIOIIMX NPUHIMUIIOB:
1. OueHuBanue ABISETCS NOCTOSHHBIM MPOLIECCOM. B 3aBUCHMOCTH OT ATana
00y4eHUs UCTIOJIb3YETCSl JUArHOCTUYECKOE (CTapTOBOE, TEKYIIEE) U CPE30BOE
(TemaTuyeckoe, MPOMEKYTOUHOE, UTOTOBOE) OLICHUBAHHE.
2.011eHUBaHNE MOXKET OBITh TOJBKO KpUTEPHATbHBIM. OCHOBHBIMU KPUTEPHUSIMU
OLICHUBAHUS BBICTYNAIOT OKU/Ia€MbI€ PE3YJIbTATHI.
3.Cuctema OlleHMBaHUS BBICTPAUBACTCS TAKUM 00pa3oM, YTOOBI 00yUaOIIHUeCs
BKJIIOYAJTUCh B KOHTPOJIbHO-OIIEHOUYHYIO AESATEIbHOCTD, IPUOOpETasi HABBIKU U
MPUBBIYKY K CAMOOIICHKE.

Mopaeib oeHUBaHUSA
Jis  Toro  4roObl  BHYTPEHHSS  OLIGHKAa  CTUMYJIMpPOBala  OCBOCHHE
0o0pa30BaTeIbHOTO  pe3yjbTaTa, Menarory HeoOXOAMMO  MPUAEPKUBATHCS
CJIETyIOLIUX PUHLHUIIOB:
- OmpeAensaTh Lenu oO0ydeHHs, oOpa3oBaTelbHbIE pe3yJbTaThl TEMBbI, pa3fena,
Kypca 1 pOpMyJIHpPOBATh UX SI3bIKOM, OHATHBIM 00YyYarOIIUMCS;
- pa3bACHATH OOydarouuMcs eI O0y4eHHUs] U CIOCOObI MPOBEPKU PE3YJIbTAaTOB
JOCTH)KEHHUSI YKa3aHHBIX LEJIeH;
- moxbuparh WJIM  CO3JaBaTh  3aJaHUS I TPOBEPKU  JTOCTHXKEHUS
c(hOpMYIHPOBAHHBIX 00PA30BATEIbHBIX PE3YIHTATOB;
- pEeryjasipHO KOMMEHTHPOBATh pe3yJNbTaThl OOYyYaIOUIUXCS, /1aBaTb COBETHI C
LENbI0 UX YIyUIIeHHUS,
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- MEHSATh TEXHUKH U TEXHOJOTUM OOyYEeHHs] B 3aBUCHUMOCTH OT JOCTHTHYTBIX
00y4aroUMMuCs 00pa30BaTEIbHBIX PE3yIbTAaTOB;

- Y4YUTh OOY4YArOIIMXCsl NPUHLMIAM CaMOOLIEHKA M B3aWMOOIIEHKH, CIoco0am
YIy4IIeHHs] COOCTBEHHBIX pE3YJbTATOB M MPEJOCTABIATh O0ydaromumcs
BO3MOYKHOCTH YJIYULIUTHh CBOU PE3YJIbTATHI.

Oco0eHHOCTH OLICEHKH NMPeAMETHBIX Pe3yJIbTAaTOB.
IIpeameTHBIE pe3yJbTATHI:
- OCBOEHHE OOYYArOIIUMUCS B XOJIe U3YUCHUS TIPEeIMETa YMEHHUS CliennupuiecKkue
JUISl JAaHHOM IpeAMETHOM 00J1acTu,
- OCBOCHHUE BHJIOB JCATEIHHOCTH MO IMOJYYEHUI0O HOBOIO 3HAHUS B paMKax
MPOTrpaMMBbl,
- €ro npeoOpa3oBaHUI0O M MPUMEHEHUIO B YYEOHO-NPOEKTHBIX U COLMAIBHO-
MIPOCKTHBIX CUTYAaITUsX,
- (dopMUpOBaHME HAy4YHOTO THUIIA MBIIUICHHUS, HAY4YHBIX MPEICTABICHUNH O
KIIIOYEBBIX TEOpHSIX, THUIMAX U BUJIAX OTHOIIEHWN, BJIaJCHUE HAYYHOU
TEPMHUHOJIOTHEHN, KIIFOUEBBIMU NOHATUAMH, METOAAMU U ITPUEMAMMU.

Oco0eHHOCTH OlleHKH JTMYHOCTHBIX Pe3yJIbTATOB
HUctounukun wuHopmaruu s OLEHHBAHUS JOCTUTAEMBIX 00pa3oBaTeIbHBIX
pe3yJbTaToB, mpolecca uX (GOPMUPOBAHUS M MEPhl OCO3HAHHOCTH KaXIbIM
00y4YaromMMcsi 0COOEHHOCTEW pa3BUTHUSL €ro COOCTBEHHOTO Mpolecca 00ydeHwus,
JUIsl OLICHMBAHUSI X0/la OO0y4YeHHUs, a TakKe BUIbl pabOT M METOJbl OLICHUBAHUS
MPEACTABIICHBI JaJiee.

Oco0eHHOCTH OlIeHKH MeTANpPeAMETHBIX Pe3yJIbTATOB

MeranpenMeTHbIe pe3yJIbTaThl:

- OCBOCHHBIC OOYYAIONIUMHUCS MEXKIPEAMETHbIE TOHATUS W YHUBEpCAJbHbBIC
y4eOHbIe IeUCTBUS (PETryIATUBHBIE, TO3HABATEILHBIC, KOMMYHUKATHBHBIC),

- CIIOCOOHOCTh WX HCMOJIb30BAaHUSI B Y4eOHOU, MO3HABATEIILHOW M COIMAILHOU
[IPAKTUKE, CAMOCTOSTEIIbHOCTD IJIAHUPOBAHMS,

- OCYLLUECTBJICHHUE JEATEIBHOCTH U OPraHU3alUU COTPYIHUYECTBA C II€1aroraMu u
CBEPCTHUKAMU,

- TIOCTPOEHUE WHJMBHAyalbHOW 0O0pa30BaTEIbHON TPAEKTOPUM NPU BHIOOpE
npodus.

MeToabl OLleHMBAHMS
I. BHyTpeHHss oLleHKa
1. CyOBbeKTUBHbBIE UJIN SKCIIEPTHBIE METO/Ibl OLICHUBAHUSI.
2. OOBEKTUBHBIE METOJIbI OlLICHUBaHUS (OCHOBAHHBIC HA aHAJIU3€ MHCHMEHHBIX
OTBETOB U PabOT ydaIuxcs).
3. CraHmapTU30BaHHbIE OLIEHKM (OCHOBAHHBIE HAa PE3yJbTAaTaX BBIMNOJHEHHBIX

TECTOB).
II.Marepuanbl BXOJHOW JMATHOCTUKH, TEMATHYECKOTO U HTOTOBOI'O TECTUPOBAHUS
1. JduddepenuupoBanHas  OINeHKAa  OTACIBHBIX  aCIEKTOB  OOyYeHHS

(chopMUPOBAHHOCTb OTACIBHBIX YMEHHI U HABBIKOB).
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2. ®opManu30BaHHbBIC 3aJ]aHUS: TEKCThI, TAMATKH, COOpaHHbBIE TAHHBIE, TOAOOPKHU
nH(OPMAITMOHHBIX MATEPHUAITIOB U T.1I.

III. CamoaHamu3 B caMOOICHKA 00yJarOITUXC .

IV. UnTerpanbHas onieHKa.

V. WupuBuayanbHass W COBMECTHasi JESATEILHOCTb OOY4YalOIIUXCS B  XOJIE
BBITIOJTHEHUS padoT.

Hpuiaoxenue 4

IHosie3Hble MHTEPHET-PECYPCHI AJIs1 MOATOTOBKHU K OJIMMIIHAAM 110
MaTeMaTHKe

1.3agaun: nHGOPMAMOHHO-TIOMCKOBAs CUCTEMAa 3aJa4 o maremMatuke. Cait
BKJIIOUAET TaKue pyoOpuKHU Kak «YcioBuey, «Pemenuey, «Iloackaska» (ykazaHus K
pemienuto), «Mudpopmanus» (METOAbl W MPUEMBI PEIICHUS, MCIOJb3yeMbIE B
pemieHny; (akThl, HUCIHOJb3YEeMblE B PEIIEHUU; OOBEKTHI U  TOHSTHS,
UCIIOJIb3YEMbIE B PEIICHUU; UCTOYHHUKU U MPELEICHThl UCI0JIb30BaHMUS), KaXKIyIO
U3 KOTOPBIX YUEHUK MOXKET OTKPBITh MPU PEIICHUH JIFOOOW COoAepIKaIeics B caiiTe
3aJa4u. http://zadachi.mccme.ru
2.KoHKypcHbIE 32124 MO0 MAaTeMaTHKe: CIHPABOYHMK W METOAbl pelleHus!
MeTonapl penieHus ypaBHEHUM, CUCTEM, HEPABEHCTB. TEKCTOBBIE 3aa4d U 3aa4u
C MapaMeTpamu. 3ajladyu Mo IJIAHUMETPUU U cTepeomerpuu. [Ipumepsl u 3anauu
JUIL  CaMOCTOSITEIBHOTO pelieHus. KpaTkuil CHpaBOYHUK MO 3JIEMEHTapHOU
MaTeMaTHKe u TUIOBAA nporpamma In: aOUTypUEHTOB.
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
3.Martepuanbl (IOJHbIE TEKCTHI) CBOOOJHO PACHPOCTPAHAEMBIX KHHMI IO
MaTeMaTHKe, MPEJI0CTaBIICHHBIC aBTOPAaMU M U3/IaTE€JIbCTBAMHU (IO BO3MOXKHOCTHU
B (popMe OopUTrHMHAI-MaKETOB C UCXOJHBIMU TEKCTAMHU), & TAKXKE 3aMHUCKU JIEKIIUM,
COOpHUKHU 3a/1ad, IpOrpaMMbl KypCOB " T.IL.
http://www.mccme.ru/free-books/
4.BbImyCKHbIe M BCTYNHTEJIbHbIE JK3aMEHbI MO0 MATeMaTHKe: BapUAHTHI,
METOAUKA
BapuaHThI BBIMYCKHBIX MIKOJIBHBIX SK3aMEHOB M0 MaTeMaTHKe (0OMIepOCCUHCKHIX
u Cankr-IleTepOyprckux) AJist KJIaCCOB C pa3HBIMU YPOBHSIMU U3YyUECHUS MIPEIMETA.
BapuanTsl BCTynuTenbHbIX (TpeABAPUTEIBHBIX U OCHOBHBIX) 3k3ameHOB B CIIOIY
u gpyrue By3bl Cankt-lletepOypra. Heckonbko METONMUYECKHUX CTaTeM.
http://www.mathnet.spb.ru/

5. BupryajabHas HIK0JIAa FOHOI'0 MaTeMaTHuKa
"BupTyasibHasi 1IKOJia FOHOTO MaTeMaTuKa' COJEpXKUT 3aJayd, KOMMEHTapHH,
noApoOHbIE KOHTPIIPUMEPHI, MOJIHBIE JI0Ka3aTeIbCTBA HEKOTOPBIX

MaTE€MaTUYECKUX MPOOJIEM TEOPETUUYECKOT0 Xapakrepa, TEeMbl U  3aJayd,
Majou3ydaeMble (WJIM BOOOUIE HE M3y4yaeMbl€) B IIKOJIBHOM Kypce MaTeMaTHKH,
MPAKTUKYM aOUTypUEHTA, CTPAHUYKU U3 UCTOPUM MATEMATUKH, MaTEMaTUYECKUE
CJIOBApH, YCJIOBHS U PEILICHUS 3a]1a4 BBITYCKHBIX dKk3ameHoB. Pazaen "lIpakTukym
abutypueHTa" COAEep>KUT HEOOXOIMMBIM MUHUMYM 3aad, KOTOpbIe HY’)KHO YMETh
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pemaTh MOCTYMArIIeMy B By3. 3a7a4i 10 KaXKJ0W TeMe PacIOiOKEHbI B TIOPSIKE
BO3pACTaHUs MX CIIOKHOCTH M 10 BO3MOKHOCTH KJIACCH(PUITUPOBAHBI 1 CHAOKCHBI
pemeHuamu. http://math.ournet.md/indexr.html

6.bud/MoTeKA ITEKTPOHHBIX YUYeOHBIX MOCOOUI M0 MaTeMaTHKe

3amaun MaTeMaTHYCCKUX OJUMITHA] W TypHHUPOB. MHTEpakTHUBHBIC OO0ydaromue
pecypchl MO MHOTHM pasjiejaM »JJIEMCHTapHOW ¥ BBICIIEH MaTEeMaTHKH.
MaremaTu4eckue TeCThl, TOCOOMS U CripaBOYHUKU. http://mschool.kubsu.ru/
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