AHaIMTHYeCKas CIPpaBKa
10 pe3yJibTaTaM MOHUTOPHUHIA JOCTHKeHUs o0yuarwmmumucs 11 kiaccos
001eo0pa3oBaTeIbHBIX Opranusanuii CMoJIeHCKOH 00/1aCTH IJIAHUPYEMBbIX
NpeIMETHBIX Pe3yJIbTATOB M0 MaTeMaTHKe 0230BOr0 U YriIy0JIeHHOT0 YPOBHeil

MonuTtopuHr aoctuxeHus: oOydarouumucs 11 kimaccoB 0011e00pa3zoBaTEIbHBIX
opranmzanii CMOJIEHCKON 00JacTH TUTAHUPYEMBIX MPEAMETHBIX pPe3yJbTaTOB IIO
MaTeMaThKe 0a30BOro W YIiIyOJieHHOTo ypoBHeu mpoBoamics 14-15 oxktadps 2021 rona
Ha OCHOBaHWU mnpukasa Jlemapramenta CMoJeHCKOM o0jacTu Mo 0Opa30BaHUIO M HayKe
08.10.2021 Ne 900-O[.

Ilenp mpoBeneHHWsA: TUATHOCTHKA JOCTHKEHHMS oOydarommmucs 11 kimaccoB
o0mreo0pa3oBaTenbHbIX opraHu3anuii CMOJIEHCKONW 00JacTH MIaHUPYEMBbIX MPEIMETHBIX
pe3ynbTaTOB IO MaTeMaTUKe 0a30BOr0 U YIIIyOJIEHHOTO YPOBHEH.

[IpenMer uccnenoBaHus: YpOBEHb COPMHUPOBAHHOCTH NMPEAMETHBIX PE3YJIbTATOB
10 MaTeMaTHKe 0a30BOIr0 U YIIIyOJIEHHOTO YPOBHEH.

VYyacTHukM MoHUTOpUHTa: oOydaromuecs 11 kiaccoB oOmieo0pa3oBaTeIbHBIX
opranmu3anuii CMOJIEHCKOM 00J1acTH.

JUis  1mpoBeNeHUsT MOHUTOPUHIA  Pa3pabOTaHbl  KOHTPOJbHO-U3MEPUTEIbHbBIE
MaTepuaibl, BKIOYAIOMIUE TEKCThl 33JaHUN B JIByX BapHaHTAaX OIMHAKOBOW CII0)KHOCTH
(I7s KaXa0ro ypoBHS), creuuM(HUKanuio U Koau(pukaTop padOThl, OTBETHl U KPUTEPUU
OLICHUBAHUS, a TAKXKE MIKATy MepeBOa MOTYyYEHHbBIX 00yYaromuMucs 0aios.

Pe3ynbTaThl MOHUTOPHUHIOBOT'O UCCIEIOBAHUS CIEAYIOIIHE.

B wccnenoBanmm  yuactBoBamu 209  00mieoOpa3oBaTeNbHBIX  OpTaHU3AIUi
CMoseHcKkol 001acTH, KOTOPbIE MPEACTABHIM OTYETHI O MPOBEICHUHM TUArHOCTHUYECKOU
paboTHI IO MaTeMaTHKE B pamMKkax moarotoBku Kk EI'D 2022 rona.

B tabmuie Ne 1 0000111eHbI pe3yabTaThl y4acTHsl B JUATHOCTUYECKOM padoTe.

Ta6mmma Nel
Pe3yabTaTsl yuacTus ody4aromuxcs 11-x kiiaccoB 00pa3oBaTeIbHbIX
opranmn3anuii CM0JIeHCKO# 00J1aCTH B TUATHOCTUPOBAHNUH 10 OIPe/ieICHUI0 YPOBHA
noarorosku Kk EI'J nmo maremaTunke

IT/m | Pation Kon-Bo | Kon-Bo | Becero Bemomnasanu | He
TITKOJI KJIACCOB | yu-cs pabory BBITTOJTHSIIN
(aen) (aen) paboty
(aem)
1 Bemmxckuii 3 3 30 28 2
2 Bssemckuii 21 26 322 278 44
3 ["arapunckuii 11 13 135 122 13
4 I'mmHKOBCKUM 2 2 4 4 0
5 JleMumOBCKUMA 3 3 18 18 0
6 Joporo06y»xckuit 8 9 105 101 4
1



7 JlyXOBIIMHCKUM 3 3 29 29 0
8 EnpHuHCKMI 4 4 50 44 6
9 Epmmackuii 2 2 13 13 0
10 | KapasiMoBckuit 2 2 22 22 0
11 | KpacHunckuit 6 8 46 37 9
12 | MoHacCThIpIIUHCKUH 2 2 7 7 0
13 | HoBomyrunckuit 3 3) 23 22 1
14 | [TounHKOBCKMI 9 10 85 79 6
15 | PocnaBnbckuit 19 21 243 212 31
16 | PynusHckmii 5 5 44 36 8
17 | CadonoBckuii 18 20 195 167 28
18 | Cmonenckui 13 14 94 94 0
19 | CperueBckui 2 2 34 30 4
20 | TeMKHuHCKUH 1 1 10 10 0
21 | Yrpauckuii 2 2 12 9 3
22 | XucimaBHUCKUH 1 1 19 14 5
23 | X-)XKupkoBckuii 6 6 32 25 7
24 | lUlymsuckuit 5 6 43 39 4
25 | SpueBckwuii 12 14 172 149 23
26 | r. JlecHoropck 4 8 132 97 35
27 | r. CMOJIICHCK 42 75 1419 1165 254
HUTOI'O: | 209 267 3338 2851 487
[To maHHBIM, TPEACTABICHHBIMH  OOIICOOPA30BATEIBHBIMA  OPTaHU3AMMSIMU

CMoseHckol 00J1acTH, B IMarHOCTHPOBaHMU ydacTBoBaiu 2851 oOyuarommiics u3 209
oOpazoBarenbHbIX opranuzanuii Cmonencko ooiactu. I[loutu 500 yuenukoB (15%) 11-
X KJIaCCOB HE MPHUHSJIM yYacTHE€ B JMATHOCTUPOBAHHMM, MO3TOMY HEOOXOAMMO OyAeT
OpraHU30BaTh UX y4acTHE BO BTOPOM 3Tale AUArHOCTUYECKOM paboThl B nekabpe 2021
rojaa (ssaBape 2022 rojaa).

1-ii sTan AMArHOCTUYECKOM padOThl MPOBOAMJIICA C LIEJIbIO OMpPEAENICHUS YpPOBHS
MOJTOTOBKM OOYYAIOIUXCSl K UTOTOBOM aTTecTanuu B 11-M Kilacce Mo mMaTeMaTHke, 4To
JOJDKHO TIOMOYb OOYYaroIIMMCSl OKOHYATEIbHO OMPEISIUTHCS C BBHIOOPOM YpPOBHS
WUTOTOBOM aTTECTALINH.

B Hos0pe-nexkabpe mmaHupyeTcs TMPOBEJACHUE AHAIUTHUYECKUX H  YYCOHBIX
MEPOTIPUATUNA C MENbI0  OTPabOTKM OCHOBHBIX MATEMAaTHUYECKHUX YMEHHH, KOTOPHIMU
YUYCHHKH BIAJCIOT Ha HEJOCTaTOYHOM YPOBHE, HEOOXOIUMBIX JJisi YCHEIIHOTO
MPOXO0XKJAEHUS UTOTOBOM aTTecTalMu no maremaTtuke B 2022 ronay.

2-i dTam JAMArHOCTUYECKON paboThl OyaeT mpoBoauThCs B jaekabpe 2021 umu B
saBape 2022 roxa (B 3aBUCUMOCTH OT DJMHUJACMHUOJIOTHYECKOM CHUTYyallMM B PETUOHE) C
uenblo  onpeneneHuss A(OQPEKTUBHOCTH  MPOBEACHHOW KOPPEKTUPOBKH  OCHOBHBIX
MaTeMaTHYECKUX YMEHUM 00yJaronnuxcsl.



[Ipu BBIMOTHEHUU MUATHOCTHYECKOW pabOThI, 00yUyaromumMcs Obliia IpeIoCcTaBIeHa
BO3MOXXHOCTh BBIOOpa YpOBHS: TPOQUIbHBIA WKW 0a30BbIM. AHAIU3 PE3yIbTAaTOB
OCYIIECTBJIEH C UCHOJIB30BaHMEM KIJIACTEPHOIO MOAXO0AA:

KJIacTep 1 — MacCoOBBIE IIKOJIBL;

KJactep 2 — MIKOJBI C HU3KUMH 0Opa3oBaTENbHBIMU pe3yibTaTaMH, KOTOpbIE
conpoBokaet [THIIIIM T'AY HAI1O COUPO

Kiactep 3 — MIKOJBI C HU3KUMH 0Opa3oBaTENbHBIMU pe3yibTaTaMH, KOTOpbIE
COTIPOBOXK/TAFOT MYHHITMITAIbHBIE 00pa30BaTEIbHBIC IICHTPHI.

PesynbraThl BEIOOpa YPOBHS BBHIMIOJHEHUS PAOOTHI MPECTABICHBI HA TUATPAMME.

Juarpamma Nel
Pacnpene/ieHue y4aCTHUKOB JMATHOCTUPOBAHHUA 110 YPOBHAM

54%
I dﬁ%

% sb160pa yPOBHA yHaCTHUKaMM
WKoN knacrepa 3

m Bazosbin ypoBeHb B NpodunbHbin ypoBLHD

62%

55%
45%
I 38%

% 8biBOpa ypoBHA YHaCTHMKAMM
WwKon khacrepa 2

% BbIBOPa yPOBMSA YHACTHUKAMKU
wKon Knacrepa 1

IIo JaHHBIM JHarpaMMbl BHIHO, 4YTO OOJIBLIIMHCTBO 06y‘—IaIOIHI/IXCH PCHINIA
IMPOBCPHUTHL TOTOBHOCTD K «6330BOMy» 9K3aMCHY. OTO0 HE CJ'IY‘—I&fIHO, TaK KaK OOJIBIITMHCTBO
yHamuxcesa n3ydactT MaTCMaTUKy Ha 0a3o0BOM YPOBHC.

BoinoJiHeHHE III/IﬂFHOCTH‘IeCKOﬁ Da60TI)I Ha Npo(PHJIbLHOM YPOBHE.
CraTucTiyeckue JaHHbIE MO BBIMOJHEHHUIO TMarHOCTUYECKON padoThl Ha
npo(UILHOM YpOBHE MpeAcTaBieHbl B Tabnuie 2.

Tabmuma Ne2
BoinoJiHeHHe TMATHOCTHYECKOI padoThl HA NPOQUIBHOM YPOBHE
Bri6panu PaGoty BbITIONIHUIH Paboty He
pO(HUIIbHBIN (u/ %) BBITIOJTHUIIN
YPOBEHB (4) (1a/ %)




VYyacTHUKH 1034 608/58,8 426/41,2
Kjactepa |
YyacTHUKH 80 57/71,3 23/28,7
KJlacrepa 2
Y4YacTHUKH LIKOJI 163 97/59,5 66/40,5
Kjacrepa 3

Juarnoctuyeckyro paboTy Ha MpOo(UILHOM YpOBHE BBIMONHSIN 1277 y4eHUKOB,
9yT0 cocTaBmio 45% OT umcna ydyacTHUKOB. M3 HHMX BBINOMHWIM paboTy 762 ydeHHKa
(59,7%), ne Bomonaman — 515 (40,3%). CoOOTBETCTBEHHO y OOYYAIONIUXCS IIKOJ
kjacrtepa 1 mpoiieHT BbinonHeHUs 58,8, HeBblmoNHEeHHs — 41,2; kiactepa 2 MpOIEHT
BbITIOJIHEHUS — 71,3, HeBbIMoOHEHUs — 28,7. Pe3ynpraThl 00ydaronmxcs Ko Kiactepa 3
INPAKTUYECKHU COBIAIU C PE3YIbTATOM BBINOJIHEHHS paOOThl yuacTHUKaMU Kiactepa 1.

JuarHoctuueckass pabora 1o NpoQUIbHOM MaTeMaTHKe COCTosjIa U3 IIECTH
3aJlaHui ¢ KpaTKUM OTBETOM B BUJE 1I€JIOT0 YHCIIa WIK KOHEYHOU JecsiTUUHOM apoodu. 1o
YPOBHIO clioxkHOCTH TpH 3aanus (Ne 1, 2, 3) umenu 6a30BbIi ypoBeHb, Tpu 3aaanus (Ne 4,
5, 6) — TOBBINIEHHBIH YPOBEHb CIOXHOCTH. Kakimoe 3agaHue OIEHUBAIOCH OIHHM
OaIIIOM.

Ha nuarpamme Ne 2 mpencraBiieHbl pe3yJsibTaThl BbiNoJdHEHU 3agaHuil (Nel - Ne6)
TpeX KJIaCTEPOB.

[wnarpamma Ne2
Pe3yabTaThl BHINOJIHEHHS 32JaHUIl TMATHOCTHYECKOI padoThI
Ha npo¢uabHOM ypoBHe (%)
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[TosicHenue k nuarpamme:
panl - 9% BBIMOTHEHUS MUATHOCTUYECKOW paboThl Ha MPOGUILHOM YpPOBHE
oOyJaromuMucs MIKOJ Kiactepa 1 oT o0miero KojM4yecTBa y4acTHUKOB IIKOJ Kiactepa 1;




pan 2 - % BBINOJHEHUS AUATHOCTUYECKON padoOThl Ha TPO(PUIHLHOM YypOBHE
oOy4aromuMuCs HIKOJ C HU3KUMHU pe3yjbTaTaMHu Kjactepa 2 OT OOILEro KOJIM4YecTBa
YYaCTHUKOB IIKOJI KJjlacTepa 2;

psia 3 - % BBINONHEHUS JWAarHOCTUYECKOW paboThl Ha MPO(UIBHOM YpPOBHE
oOy4aromuMucs MIKOJ C HU3KUMHU pe3yjbTaTaMH Kjactepa 3 OT OOIEro KOJIM4YecTBa
YYaCTHUKOB IIKOJI KjacTtepa 3.

BrinonHenue 3a1aHnuii CBUJETENBCTBYET O HAIMYMM 00IIEMaTeMaTHUYECKUX YMEHUH,
HEOOXOIMMBIX YEJIOBEKY B COBPEMEHHOM oO1iecTBe. 3ananus 1, 2, 3 mpoBepsitoT 0a30BbIe
BBIUMCIUTENbHBIE M JIOTUYECKHE YMEHHUA M HaBBIKM, YMEHHE aHAJIW3HpPOBATh
uH(GOpPMAIIMIO, HCIIONB30BaTh MPOCTEHINE BEPOSTHOCTHBIE M CTATUCTUYECKHUE MOJICIIH,
OpUEHTHPOBATHCS B MPOCTEHUIIUX T€OMETPUUYECKUX KOHCTPYKIUSAX, pelIaTh YpaBHEHHUS.
3amanus 4, 5, 6 TPOBEPSAIOT YMEHHUSI BBIIOJIHATh PEOOPa30BaHUs, YMEHHUE UCIIOIb30BATh
npuoOpeTéHHbIe 3HAHUS M YMEHHUS B IIOBCEJHEBHOW KHU3HU, YMEHHE CTPOUTH W
UCCIIEIOBaTh MPOCTEHIINE MaTeMaTHYecKue MoAeau. B paboTy BKIIIOUEHBI 3aJaHUs I10
reoMeTpun (IUIaHUMETPUH), alreOpe, Teopur BepoATHOCTEH. TEeKCThl 3alaHUil B 1IEJIOM
COOTBETCTBYIOT ()OPMYJIMPOBKAaM, MPUHATBIM B Y4YeOHMKaX M Yy4eOHBIX MOCOOUSX,
BKJIOUEHHBIX B DenepanbHplii nepeyeHb y4eOHUKOB, pEKOMEHIYyeMbIX MUHHCTEPCTBOM
npocBeuieust Poccuiickoii denepanny K HUCIONB30BAHUIO MPU PEATU3alUU UMEIOLIUX
rOCYJJapCTBEHHYIO AKKpPEAMTALMI0 OO0pa30BaTENbHBIX IMPOrPaMM OCHOBHOIO OOIIEro U
cpeaHero oo0Iero oopa3oBaHuUs.

OOGpamiaeM BHUMaHHME Ha PE3yJIbTaThl BBIMIOJIHEHHON pabOThl OO0y4YarOIIUMUCS IO
NOJIyYEHHBIM OaiiaM. YUEeHHKH, BBINOIHASA pab0oTy, MOMIH noxy4duts ot 0 10 6 Oamios.
B pexomeHmamusx 1O OLEHMBAaHWIO, OBUIO UYETKO yKa3aHO: «paboTa cuuTaercs
BBINIOJIHEHHOM, €CJIM Y4YeHUK HaOpan 5 wiaum 6 OamwoB. B sTom ciywae, eMy MOXKHO
noayMaTb O BbIOOpe mpoduibHOro sk3aMeHa. OOyvaronuMmcsi, HaOpaBIIMM MeHee 5
0aIoB, CTOMT MPOBECTH aHAIHM3 BBIMIOJHEHHOW padOThI, OLIEHUTh CBOM BO3MOXXHOCTH U
OTIPEACIUTHCS C BBIOOPOM YPOBHS SK3aMEHA [0 MAaTEMaTUKE».

Kak pacnpenennsioch BBIIIOJIHEHHE 3aJaHUl MPOPUIBHOIO YPOBHS MO Oaijiam
cpeau o0yJaroumxcs, y4acTBYIOIIUX B AMarHOCTUPOBAHNH NTOKa3aHO Ha Auarpamme Ne3.

Huarpamma Ne3
Pacnpenesnenue 6a/1J10B cpean 00y4arOIIMXCS MO0 UTOTaM BHITIOJTHEHHOM
JHATHOCTUYECKOH PadoThI
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Pesynbratel HeyTemmTenbHble. Jlumpb okono 60% oOydaromuxcst MOATBEPANIN
IPaBUIBLHOCTH BbIOOpA MPO(QUIIS, BHINOIHUB AUATHOCTUYECKYIO paboTy Ha 5-6 Oamios. C
HUMH HEOOXOAMMO MPOAOKUTH pabOTy Ha Ooyiee BBICOKOM YPOBHE MOJATOTOBKH K
rocyJapCTBEHHOM aTTeCTallly M0 MaTEMaTHKE.

Cpenu octanbubix 40%, a 3170 515 y4eHHKOB, €CTh T€, KTO HE BBIIIOJIHWI HU OJHOTO
3a/laHus, WU BBIIOJHWIM JIMIIb OJHO, JABa 3aJaHus. B Takoll cuTyanuu, KOHEYHO,
1eJI1ecO00pa3HO MPOBECTH C OOYYAIOIIMMUCA WHIWBUIYAJbHBIM aHAIU3 CIIOKUBILIEHCS
CUTYalluu, IOMOYb OINPEAETUTHCS C AATBHEHIINM BEIOOPOM YPOBHS IK3aMEHA U HAMETUTh
UHIMBHUIYaJIbHYIO TPAEKTOPHIO MOATOTOBKH K UTOIOBOM aTTeCTaIiH.

Haubonpimue 3aTpyaHeHust y oOydaroIuxcsi, IpU BBIIOJHEHUH JAMATHOCTUYECKOU
paboThl Ha NPOQPUILHOM YpPOBHE, BBI3BAJIM 3a/laHUsA, KOTOpbIE ObUIM HaIlpaBJICHbl Ha
ONpEIECICHUE YPOBHS BIIAJICHUEM YMEHUH CTPOUTh M HCCIEN0BATh IPOCTEUIINE
MaTEMaTUYECKUE MOJENM, BBINOJHEHUE MPEeoOpa30OBaHUM W BBIUMCICHUM, YMEHUU
UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B MPAKTHUECKOW AESATEIBHOCTU U MOBCEIHEBHOM
KU3HU.

Pe3ynbpTaThl 1uarHocTHYecKoi padoThl NPO(UIBLHOTO YPOBHSI 00YYAIOIIUXCS IIKOJI
C HM3KMMH pe3yJbTaTaMH W3 chucka kimacrtepa Ne2 m kmactepa Ne3 COOTBETCTBYIOT
OCHOBHOMY pe€3yJbTaTy IO 00JacTH, MO3TOMY PEKOMEHJAlUMu [0 OpraHu3aluuu
nanbpHeHen padoTel OyAyT OOIMUMHU ISl BCEX YYACTHUKOB JUArHOCTUPOBAHMS.

BuinoJiHeHH e AUATHOCTHYECKON padoThl HA 0230BOM VPOBHE.

CratucTuyeckue JaHHbIE MO BBIIOJHEHUIO TUarHOCTUYECKOM paboThl Ha 0a30BOM

ypOBHE Tpe/ICTaBICHbI B Ta0uIe Ne3.

TaGmuma Ne3
BoinosiHeHHE TMATHOCTHYECKOM Pad0ThI HA 02a30BOM YPOBHE

Bri6panu 6a30Bb1ii | PaGoTy BeImomHUIN Paboty He

YPOBEHB (1) (a/ %) BBITIOJTHUIIN
(1a/ %)
VYYaCTHUKY MIKOJT 1257 526/42 731/58

Kyacrepa 1

VY4acTHUKH IIKOJI 129 49/38 80/62




Kjacrepa 2

YYacTHUKH LIKOJI 188 64/34 124/66
KJjacrepa 3

Jluarnoctuyeckyro paboTy Ha 0a30BOM YpOBHE BBINONHSUIM 1574 ydeHuKka, 4TO
cocTaBuiio 55,2% OT YKcia BCeX YYaCTHUKOB. M3 HUX BbIMOMHMWIM paboTy 639 yuyeHHMKOB
(40,4%), ue BoimoHIIN — 935 (59,6%). COOTBETCTBEHHO Y YYSHHKOB IIKOJ Kiactepa 1
MIPOIICHT BBIMOJTHEHUS — 42, HEeBBIOMHEHHS — 58; KiacTepa 2. TMPOIEHT BHITIOJHCHUS —
38, ueBbmosHeHHUs — 62. Pe3ymbrarThl OOydYarommxcss KON KiacTepa 3: MPOICHT
BEITIOJTHEHUS — 34, HEeBBITIOJIHEHHSI — 66. Pe3ymnbpTaThl pacupenenmiuch B npeaenax +4%,
YTO TMO3BOJSIET JaTh OOIIME PEKOMEHAAIMM [JIsi YYACTHHUKOB JUArHOCTUPOBAHUS, HE
pazzensis o KjiacTepam.

Juarnoctuyeckas paboTa mo 6a30BOM MaTeMaTUKE COCTOsJIA U3 MIECTU 3aJaHuil ¢
KpaTKMM OTBETOM B BHJI€ LIEJIOTO YMCIa WM KOHEYHOM AecaTHYHOU apobu. Kaxmoe
3a/laHKi€ OIIEHUBAJIOCH OJTHUM OaJIOM.

Ha nuarpamme Ne 2 mpenctaBiieHbl pe3ysibTaThl BbIodHEeHUs 3aaanuil (Nel - Ne6)
o KJacTepaM 00pa3oBaTelIbHBIX OpTaHU3aIuil.

Huarpamma Ned
Pe3yabTaThl BHINOJHEHUS 3aJaHUN TUATHOCTHYECKOM PadOThI
Ha 6a3oBoM ypoBHe (%)

ag
a0
Fit]
6o -
=
E S50 -
=
I
2 40
=
= =
0 -
20 -
10 -
0 . . . .
3agaHme 1 Jagarue 2 3agamue 3 Jaganuve 4 3agamue 5 3agavue b
mPagl 80,94 85,2 84,31 78,53 64,23 59,28
mPap2 79,07 76,74 80,62 78,29 59,69 58,91
LETE 729 84,04 79,26 BE,62 53,72 47 81

[Tosicnenue k nuarpamme:

panl - % BBITIOJIHEHHWS] JTUATHOCTUYECKOW paboThl Ha 0a30BOM ypOBHE
oOy4aromuMucs MKOJ Kiactepa 10T 001iero koinuyecTBa 00y4yaronxcs UKo KiacTepa
1, y4acTByIOIIUX B JAUArHOCTHYECKOW padoTe;




pia 2 - % BBINOJHEHHWS JUArHOCTHYECKOW paboTbl Ha 0a30BOM ypOBHE
oOy4aromuMuUCs MIKOJ C HU3KUMHU pe3yjbpTaTaMH Kiactepa 2 OT OOILEro KOJIM4YecTBa
00y4aromuxcst KO KJIacTepa 2, y4acTBYIOUIUX B AUATHOCTUYECKOM padoTe;

pia 3 - % BBINOJHEHUS JUArHOCTUYECKONW paboThl Ha 0a30BOM ypOBHE
oOy4aromuMuCs MIKOJ C HU3KUMHU pe3yJbTaTaMHM Kiactepa 3 OT OOILEro KOJIM4YecTBa
oOyJaromuxcst KO KjacTepa 3, y4acTBYIOUIMX B AMArHOCTUYECKOU padoTe.

BrinonHenue 3a1aHnuii CBUJETENBCTBYET O HAIMYMM 00IIEMaTeMaTHUYECKUX YMEHUH,
HEOOXOMMBIX YEJIOBEKY B COBpeMEHHOM oOriecTBe. 3ananus 1, 2, 3 mpoBepsiiu 6a30BbIe
BBIUMCIUTENbHBIE M JIOTUYECKHE YMEHHUA M HaBBIKM, YMEHHE aHAJIW3HpPOBATh
uHGOPMAIINIO, UCIIOIB30BATh MPUOOPETEHHBIC 3HAHUS M YMEHHSI B TIOBCETHEBHOM JKU3HH.
3ananus 4, 5, 6 MpoBepsUIM YMEHUS pelIaTh YPaBHEHUS, YMEHUE CTPOUTh U MCCIIEIOBAThH
OpocTeiiiie  MaTeMaTH4YeCKHe  MOJENHM,  OPHEHTUPOBATbCA B IPOCTEHIINX
T€OMETPUUECKUX KOHCTPYKIMAX. B paboTy BKIIOYEHBI 3aJaHUS 10 TEOMETPUHU
(mmaHumeTpuun), anredpe, Teopun BeposTHOcTed. TekcThl 3agaHuii B LIEJIOM
COOTBETCTBYIOT ()OPMYJIHMPOBKAM, MPUHATHIM B Y4YeOHMKaX M Y4e€OHBIX IOCOOMSIX,
BKJItOUeHHBIX B DenepanbHplil nepeyeHb y4eOHHUKOB, PEKOMEHIYyeMbIX MUHHCTEPCTBOM
npocBeuieHust Poccuiickoir denepanny K HUCIONB30BAHUIO MPU PEATU3alUU UMEIOLIUX
rOCYJJapCTBEHHYIO AKKpPEAMTALMI0O OO0pa30BaTENbHBIX IMPOrPaMM OCHOBHOIO OOIIEro U
cpeaHero o0Iero 0opa3oBaHus.

OOpaniaeM BHHUMAaHHME Ha PE3YyJbTaThl BHIIOJHEHHOM PabOTHl OOydYarOLIUMUCS IO
MOJIy4YeHHBIM OajuiaM. YUEHUKH, BBIIOJIHSSA padoTy, MOIIM oiyduTh oT 0 10 6 6aios. B
pPEKOMEHAlMAX MO0 OILEHMWBAaHWIO, OBUIO YETKO YKa3aHo: «paboTa cuMTaeTcs
BBITIOJTHEHHOM, €CIM y4eHMK HalOpan 6 OajjioB, B NMPOTUBHOM cliyyae — paboTa He
BBITIOJTHEHAY.

Kak pacnpenenunoch BBINOJHEHHE 3aJaHUN 0a30BOro YpoBHS MO Oaiiam cpeau
00y4aromuxcsi, yaacTBYIOIINX B JHATHOCTUPOBAHHUHM MTOKa3aHO Ha quarpamme Ne5.

Huarpamma Ne5
Pacnpenenenue 6a/1J10B cpean 00y4arOIUXCH MO0 UTOTaM BbINOJIHEHHOM
AUATHOCTHYECKO# padoThl HA 0230BOM YPOBHeE



mPapgl
40,6
18,17
13,34 14,68
6,8
5,46 !
I
0 bannoe 1 6ann 2 banna 3 banna 4 banna 5 bannoe 6 bannoe

PesynbraTthel  mokasmiBatoT, uyto Jmmmb 40%  oOydarommxcs — oOiagaroT
HEOOXOIMMBIMU MATEMAaTUYECKUMHU YMEHUSIMU, KOTOpBIE IO3BOJSAT JAOCTOMHO MPOUTH
rOCyJapCTBEHHYI0 HTOTOBYIO aTTeCTallMi0 Ha 0a30BOM ypOBHE, KOHEYHO, B CcCllydae
MPOJIOJDKEHUS OTPAOOTKH UMEIOIIMXCS YMEHUI 1 HaBbIKOB. OOydaronumcs, HabpaBIIuM
MeHee 6 0aioB, MPECTOUT cephe3Has padoTa. Bo-mepBbIX, OCMBICTUTH U OMPEACIUTHCS
C T€M, «YTO 5 3HAIO U YMEIO», a 3aT€M Ha OCHOBE MMEIOIIErocs JIMYHOTO OIbITa paboTaTh
HaJ (opMHUpPOBAaHHUEM HEOOXOJAMMOT0O MHHMMYMa 3HAHWH I TOTO, YTOOBI K KOHITY
y4e0HOTO Toa OBITh YBEPEHHBIM B TOM, YTO MTOTOBAs aTTECTAIHS MO MaTeMaTHKE OyeT
YCIICIIHO MPOWICHA.

Haubonpiue 3arpyaHeHust y oOy4aromuxcs, Py BBIMOJHEHUH JIUArHOCTUYECKOM
paboThl Ha 0a30BOM YpOBHE, BBI3BAIM 3aJaHUs, KOTOpblE OBUIM HANpaBJIEHbl Ha
OTIpeIe]ICHUE YPOBHS BJIQJCHHUS YMEHUSMH CTPOUTh W HWCCIEIOBATh MPOCTECHUINNE
MaTEMaTHYECKUE MOJICIN, a TAK)KE BBITIOJNHATH ACHCTBUS C TECOMETPUICCKUMH (DUTYpaMH,
KOOpJIMHATaMU U BEKTOPaMHU.

Pe3ynbTaThl IUAarHOCTHYECKOM pabOThI 0A30BOr0 YPOBHS OOYYAFOIIUXCS KON C
HU3KUMH PE3yJIbTaTaMH M3 CIUCKA KjacTepa 2 M KjacTepa 3 COOTBETCTBYIOT OCHOBHOMY
pe3ynbTaTy 1Mo 00J1acTH, MOATOMY PEKOMEH AU 110 OpTaHU3alUK TadbHEnIel paboThl ¢
oOyyaromumMucs OyayT OOITUMH JIJIsl BCEX YIaCTHUKOB JUArHOCTHPOBAHUSI.

BBIBO/1bI:

1. Tonbko 60% oO0ydaromuxcs YCIENIHO BBITOJIHWIN JUArHOCTHYECKYIO0 paboTy
YTIIyOJICHHOTO YPOBHS OT OOIIEro Ynciia 00y4YaroIIMXCsl BHITIOHABIIUX 3Ty paboTy.

2. Y 40% oOyuarommxcsi HE0OXOJuMble MaTeMaTHYECKHE YMEHHUS He

chopMupoBanbl s ycnemHoro npoxoxjaeHuss EI'D mo maremartuke mnpoduIbHOTO
YPOBHS.
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3. Jlump 40% y4acTHUKOB JAMAarHOCTUYECKOW paboThl ©a30BOr0  ypOBHS
IPEeo10JIeNI HE0OX0IMMBI MUHUMAJIbHBIH MOPOT.

4.  60% y4acTHMKOB JMarHOCTUYECKON pabOThHl 0a30BOr0 YPOBHS HE BIIAJCIOT
HEOOXOIMMBIMU MAaTEMAaTUYECKMMHU YMEHHSIMH, KOTOpBIE IO3BOJIAT OCTOMHO MpPONTH
roCyJapCTBEHHYIO HTOTOBYIO aTTeCTallUIO Ha 6a30BOM YpOBHE.

S. B knacrepax 2 u 3 goss oOydaromiuxcs, He MPeoa0IeBIIMX MUHUMAJIbHBIN
nopor, npesbimaet 60%.
6. Jlydmve pe3yapTaThl AMArHOCTHYECKOM paldoThl gocTturHytel B MBOY

«I'mmuaszus Nel mmenn H.M. IlpxeBansckoro», MBOY «I'mmnazus Ned», COI'BOYU
«Jluneit umenn Kupumna u Medonus», MBOY «Jluneit Nel umenu akagemuka b.H.
[TerpoBay, HOY «Cmonenckuit ®MJI npu MUDOU», MBOY «CIII Ne33», MBOY «CII
Ne 6» r. Cmonencka, MKOVY «HoBoayrunckas CII», MBOY «Cpennss mkona Ne7 r.
Pocnasms».

PEKOMEH/JAIIUN

1. OpranaMm MECTHOTO CaMOyIpaBJCHUS, OCYIIECTBIAIONINM YIpaBieHUE B cepe
o0pa3oBaHMsl OpPraHM30BaTh PabOTy IO PACHPOCTPAHEHUIO OIbITa PaOOTHI YUUTENEH
marematuku MBOVY «I'umuazus Nel umenn H.M. IIpxkeBanbckoro», MbBOY «I'nmHazus
Nedy,, COI'BOYU «Jluneit umenn Kupumna u Medonus», MBOY «Jluneit Nel umenu
akanemuka b.H. IlerpoBa», HOY «Cwmonenckuii ®MJI npu MUDU», MbOY «CIII
Ne33y», MBOY «CHI Ne 6» r. Cmonencka, MKOY «Hosoayrunckasa CIlI», MBOY
«Cpennsis mkona No7 r. Pocianspy B yacT JOCTHMKEHUSI MPEAMETHBIX PE3YJIbTATOB IO
MaTteMaTuKe 0a30BOTO U YTIIyOJIEHHOTO YPOBHEA.

2. IIHITIM TAY JIIIO COWPO opraHu3oBaTh COMPOBOXKICHHUE YIUTEICH
oOpasoBarenbHbIX opranu3anuii CMOJEHCKON 00JIacTH W3 CIHUCKA IIKOJI KjacTepa 2 1o
BOIPOCY MOJTOTOBKH OOYYaIOIIMXCA K UTOTOBOW aTTECTAIlMU M0 MAaTeMAaTHUKE, UCXOMs U3
pe3ynbTaTOB IUATHOCTHKY U Pa3pabOTaHHBIX HANIPABICHUN UX KOPPEKIIUU.

3. MynHunumnansHbiM 00pa30BaTEIbHBIM IIEHTPAM OPTaHU30BaTh COMPOBOXKICHUE
yauTtened o0pa3oBaTeNbHBIX OpraHm3aiuii CMOJIEHCKOW 00JacTH W3 CHUCKA IIKOJI
Kjactepa 3 MO BOMNPOCY TMOATOTOBKM OOYYarOlmUXCsi K MTOTOBOW AaTTECTAIlMU T10
MaTeMaTHKe, UCXO/sl M3 PE3YJIbTaTOB TUATrHOCTUKU M pa3paOOTaHHBIX HAIMpPaBICHUN HX
KOPPEKLHH.

4. VaurtensiMm MaTeMaTUKU MPOAHATU3UPOBATh KKy padOTy y4YEHHUKA C IEJIbIO
BBISIBIICHUS

o XOpo1Io c(hOPMUPOBAHHBIX YMEHHUI U HABBIKOB,

o YMEHUM  HENOCTaTOYHO  CHOPMHUPOBAHHBIX (B TOM  4HCIE€ U
Hec(hOPMHUPOBAHHBIX BOBCE),

° 30HBI OJTMKANIIIETO MATEMATUIECKOTO PA3BUTHS 00YUAIOIINUXCS,

o YYaIlIuXxcsi, KOTOPhIE MOTYT BBITIOJHATH POJIb KOHCYJIbTaHTa JJIi CBOHUX
OJTHOKJIACCHUKOB,

o yYaIuxcs, TPeOYIONUX MPUCTATEHOTO BHUMAHUS U €KEIHEBHOTO KOHTPOJIS

UX KaXJI0H KIIACCHOM M JIOMAIITHEH paOOThI.
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OTO MO3BOJIUT YUYUTENK NPABWIBHO CIUIAHMPOBaTh NOAroToBKy kK EI'D-2022 mo
MaTeMaTHuKe, 0TOOpaTh CoJepKaHue KOPPEKTHPYIOIIeH padoThl, BBIOpaTh 3(DPEKTHUBHbBIC
dbopMBl U METONIbI KOPPEKIMHU pe3yibTaTa, aJpecHO OPraHU30BaTh MEJAarOrHYECKyIO
MOJJIEPKKY 00yUYarOIINXCA.

Jist abdexTuBHON TUKBUAAIMN MPOOETOB B 3HAHMAX MpeajaraéM peKoMeHIaIuu
M0 OpPTaHU3aIMU KOPPEKIIMOHHOM PabOTHI 1O KAKIOMY 3a/1aHHIO.

5. YuurensM MaTeMaTUKHU Jig OpraHu3auud mnoarotoBku k [MMA  oOGpartuthb
BHUMaHUE Ha pa3paboTaHHbIC HAPABICHUS KOPPEKIUH.

3amanume 1. Ilenb: y kaxkzmoro oOydyaromerocs  BBIIBUTH — YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM «YMETh pEIIaTh YPaBHEHUS» U BBIIBUTH TPYIITY
y4almxcs, KOTOPbIM TpeOyeTcss KOPPEKIHs YMEHHS.

Hawnbonee TunuuHas ommOKa — HEBEPHOE MPEACTABIECHUE O CHOCOOE PEIICHHS
ypaBHeHus. Hekoropele oOyuaromuxcst paccyxnaiu Tak: «JpoOu paBHBI, YHCIUTENN
paBHBI, CJIE€IOBATEIBHO, 3HAMEHATEIM PaBHb» WK «J{poOu paBHbBI, 3HAMEHATENIM PaBHBI,
CJIEI0BATEIILHO, YUCIUTEIN paBHb». PopMasbHbI ToaAXoA. B nepBoM ciiyyae oH NpuBEIN
K [I0TEPE KOPHS YPABHEHUS, BO BTOPOM — K MOSBJICHUIO IIOCTOPOHHETO KOPHH.

OOyuaromuecs, MOHUMAIOIINE CYTh MaTeMaTUUYECKUX MPEOOpa30BaHUM, BHIOMpAIH
UHBIE CIIOCOOBI PELICHUS:

o KJIACCUUECKUM CIIOCcO0 pelieHus JpoOHO-pallMOHAIBHOTO YpaBHEHMS;

o NpaBUIbHOE MPAKTUYECKOE NpHUMeHeHue mnpaBuia «Ecinum apoOu paBHBI U
YUCJIUTENIM PaBHBI, TO YPAaBHEHHE pacnagaeTcs Ha 2 CUCTEeMBbI: |-s: yucauTenb paseH 0, a
3HaMEHaTeIN OTANYHbI OT 0, U 2-4: 3HaMEHATEJIM PaBHbI, HO OHU OTJIMYHBI OT 0», TO €CTh
NEPEXOAWINA K COBOKYITHOCTH JIBYX CUCTEM;

o OpaBUJIBHOE IpaKTUYECKOe NpuMeHeHue npaBuina «Eciu apoOu paBHBI U
3HAMEHATEIH PaBHBL, TO U YHCIUTENIN PaBHbBI, @ 3HAMEHATENU IPU 3TOM OTIUYHBI OT 0», TO
€CTh MEPEXOIUIIU K CUCTEME.

YacTh ydvalmmxcs TOCIIE€ HAXOXICHUS KOPHS YpaBHEHHUs CHelaja MpPOBEPKY.
[Tone3npiii HaBblk. OMHAKO, CIEAyeT NMOHUMAaTh, YTO OH IOMOTraeT TOJIbKO B CIlydasx
COBEPILEHUS BBIUYMCIUTENBHOW OIMIMOKM WM BBINOJHEHUS MpeoOpa3oBaHUil ypaBHEHHMS,
BEYIIHUX K MPUOOPETEHNIO TOCTOPOHHUX KOpHEW. Cinyyail moTepu KOpHEH MpOBEPKOM He
KOPPEKTUPYETCH.

PexoMeHAaluM 1O KOPPEeKUMH YMEHHs: WCIOJb3ysl TPEHUPOBOUHYIO 0a3y,
CO3/aTh YCJIOBHS JUIsl TOJIHOTO OCBOEHHUS TeMbl «PemeHne ypaBHeHui (0a30Bbli yPOBEHb
CJIIOKHOCTH)». AKTyalibHbl TpeHupoBouHbie 0a3zbl OUIIU, Pemry ET'D, A cmam EI'D u
npyrue. IlomHas rpynma HpOTOTMIOB — 3TO COBOKYIHOCTb JIMHEWHBIX, KBaJpPATHBIX,
OPOCTEHIINX KyOMUYECKUX, APOOHO-pAllMOHAIBHBIX, UPPALMOHATIbHBIX, MOKAa3aTeNIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH BUA:

1. JluneliHbie, KBaApATHBIC, KYOMYECKHE YPABHCHHUS
. 2 1

1 Haiimute KopeHb YpaBHCHHUS —3X= 55.

2. Haiimre Kopens ypaBHenus (x+3)° =(x—-5)".

3 Pemnre ypaBHeHHe (2X ~1)° =(2x+ 3)2 :
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4, Peumre ypasrenue (3x—2)" = —24x.

o 2
5. Haiinurte xopeHb ypaBHeHHs X* —9=(x—-9)".
y 1, 1
6.  Haiinure KOpeHb ypaBHEHUSI SX = 57. Ecnu ypaBHeHHE nMeeT 0oJiee 0THOTO
KOPHSI, B OTBETE YKaXUTE MCHBIITUI 13 KOPHEH.
7. Haiinute kopeHb ypaBHeHHsS X°—11x+30=0. Eciam ypaBHeHHe mmeer Oosee
OJTHOTO KOPHSI, B OTBETE YKAKUTE CYMMY KBaJ[paTOB KOPHEH.
o 3
8. Haiinure kopeHb ypaBHeHHUs (x+3) =—64.
2.  JlpoOHo-parmoHaabHbIC YPAaBHEHUS
. 2x—87
1.  HaiinuTe KOpeHb ypaBHEHUS ———— = —
x+11
. 15 5X
2. Halimute xopeHb ypaBHEHHS Xb—=—. Ecnu ypaBHeHne nmeer Oosee
X— X—

OJIHOTO KOPHS, B OTBETE YKA)KUTE MEHBIIHNN U3 KOPHEH.

3. Hailigute KopeHb ypaBHEHUS =1. Ecnu ypaBHeHue nMeer 0osiee 0JTHOTO

x? -7

KODPHS, B OTBETE YKa)KUTE MEHBIIUH 13 KOPHEHL.
X—x _ Tx—7

4, Pemmnre ypaBHEHUE - = Ecnu xopHeil Oosee 0JHOTO, TO B OTBETE
X— X —
YKKUTE OONBIINN U3 KOPHEH.
X—4 Xx-4
S. Pemmnre ypaBHeHME —— = . Ecnu ypaBHeHue umeer Oosiee OAHOIO
X+5 2x-7
KOpHSI, B OTBETE YKAXKUTE MEHBIINUN U3 KOPHEU.
2
x“-1 8x-16 o
6. Peumnre ypaBHEeHHE 3= 3 Ecnu xopHeii Gosiee 0JHOTO, B OTBETE
X— X —
YKQKHUTE CyMMY KBaJIpaTOB KOPHEH.
X+3  X+3 o
7. Pewmnre ypaBHEHUE = . Ecom xopueii Gosiee omHOTO, B OTBETE
3X-2 2x+4
YKOKHUTE CYMMY KBaJIpaTOB KOPHEH.
. 3
8. Haiinure kopeHb ypaBHEHUS - 5
X+

3. HppanroHaabHbIe YPABHEHUS
1. Haiiqure KOpeHb ypaBHEHHS /8 —5x =6.
2

2—x 1
Pemnre ypaBHeHUE ‘/T =5
S5—x
3. Pemute ypaBHeHue ‘,T =0,1.

4, Haitgure kopeHb ypaBHEHUS 1 3 1= 5.
x_
5. Pemmre ypaBHeHHe +8—2x=x. Ecam kopHeii Goiiee OIHOro, TO B OTBETE

YKQ)KUTE MEHBIINN U3 HUX.
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6. Pemmure ypaBHeHME +15—2x =—x. Ecam KopHe#l 0oliee OIHOrO, TO B OTBETE
YKaXuTe OOJBIINI U3 HUX.

7. Pemnte ypaBHeHue +7-2x=x-2. Eciam ypaBHeHWe mMeeT 0oOJiee OIHOIO
KOPHS1, B OTBETE YKAXKUTE MEHBIINI U3 KOPHEM.

8. Haiinute KOpeHb ypaBHEHUS 32— 4x = —2.

4.  IlokasarenbHbIC YpaBHEHUS

1.  Haiigure kopeHb ypaBHeHuUs1 3 =27,

2. HatimuTe KopeHb ypaBHEHHS 4> = %
x+7 4

3. Hailigute KopeHb ypaBHEHHUS (gj =2

2x-3
4, Haitnure KopeHb ypaBHEHHUS (%j =25.

ll 2x+7 11
Perure ypaBHEHHE =| =
15 15

Pemmre ypaBaeHue 7% =72,
2x-10
Pemmre ypaBHeHUE (5) =37

Pemnre ypaBHeHue 9% =27%

© o N o O

T-x
Haiinute KOpeHb ypaBHEHHUSI (%j =6

|

0. Pemwre ypaBHeHHe 5 =6,25-2**,

S. Jlorapudmuyeckue ypaBHEHHUsI

1. Haiinure kopens ypaBHeHus log,(4—2x)=5.

2. Haiinure xopens ypaBHeHus log, (1-x)=-3.

3. Haiinure kopens ypaBHeHus log, (3—5x)=2.

2

4, Haiinute kopens ypaBHeHus log : (7+2x)=-

S. Pemure ypaBHenue log, ,, 36 = 2. Ecnu kopheit Oosiee 0HOTO, TO B OTBETE
YKaXUTE OOIBIINI U3 KOPHEH.

6.  Pemwre ypaBHeHue log,, (4—2x)=log,, (3+8x).

7. Peumre ypaBHenue log, (X’ —4)=log,(2x+4). Ecnu ypaBHenne mmeer Goree
OJIHOTO KOPHS, B OTBETE YKA)KUTE MEHBIIHNN U3 KopHeﬁ.

8. Haiinute kopeHb ypaBHeHus log, 3 =

9 Haiinure KopeHb ypaBHeHus 3°%0**) =81,

6.  TpuroHomerpuyeckue ypaBHEHHUs

. T(x+3 <
1 Pemmute ypaBHEHHE sin % = —% . B otBer 3anummTe HAMOOJBIINIA

OTPULIATENBHBIA KOPEHB.
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m(x-2) 3 .

2.  Pemmre ypaBHEHHE COS — T B oTBET 3anmMImIMTE HAUMEHBIIMA
TIOJIOXKUTENLHEIN KOPEHb.

m(x—5) .

3.  Pemmre ypaBHeHME tg —5 = —J3. B oTBer 3amumure HAMOOJIBIIMIA

OTPUIIATEILHBIA KOPCHb.
PS. OOyuaronuiicsi, BeIOMparomuii NpoduibHbIN 9K3aMEH M0 MaTeMaTHKe, JI0JKEH
OCO3HAaBaTh, 4YTO

° 3agaHue «PemmuTh ypaBHEHHE» SBIAETCS OJHUM M3 IIECTH CAMBIX MPOCTHIX
3amanui EI'D,

° €ro HEMPEMEHHO HY>KHO MPABWIHHO BBIMOJIHUTb,

° 10 COJIEP)KaHMIO PK3aMEHAIMOHHOE 3aJIaHUE OKAKETCS aHAIIOTHYHBIM OJTHOMY

U3 3a1aHUN IPOTOTHUIIOB.

CrnenoBaTellbHO, YKAa3aHHBIE BBIIIE IPOTOTHIIBI CJIEIYET BOCIPUHUMATH Kak
00s13aTeNIbHBIE PE3YIbTAThl O0YUYEeHUS IPU BHIOOPE MPO(UIBHOTO SK3aMeHa. BrinoiHeHue
C OomMOKaMU J1a’ke€ HE3HAYUTENIbHOW YacTU MPEIOKEHHBIX 3aJaHUN MOXET O0OEpHYThCS
HU3KHAM pe3ysbTaTtoM Ha EID.

3aganue 2. Ilems: y kaxkgoro oOydamoImierocs  BBISIBUTH — yPOBEHB
c(hOPMUPOBAHHOCTH KOMIIETEHLIUH «YMETh CTPOUTh NPOCTEUIINE MaTEeMaTUYECKUE
MOJIENIN» W BBIIBUTH TPYIIy Y4YalUXCs, KOTOPbIM TpeOyeTcs KOPPEKUUs YMEHUS.
CpeacTBO JOCTWXKEHHS LENH: 3a/Jada [0 TEOPUH BEpPOSTHOCTEH 0a30BOTO YpOBHS
CJIO’KHOCTH.

Kitaccnueckast BepossTHOCTB B 3a1ade no TB — camas mpocTtast u3 BceX BO3MOXKHBIX
3amad. Ho u 31ech BaXXHO MOHMMATh, YTO PELIEHUE 3a/ayu Mo (HopMylie KIacCHUeCKON
BEPOATHOCTH BO3MOXKHO TOJIBKO TOIZIa, KOTJa BCE MCXOJbl HCHBITaHUS (OIBITA)
PaBHOBO3MOXHBI. Eciu 3TO HE Tak, TO HY’KHO U3MEHHUTD JIOTUKY PELLICHHUS.

Ha EI'D teopust BeposTHOCTEH OyJeT mpeacTaBieHa ABYMs 3aJadaMH C KPaTKUM
orBeToM. 3amaHue Ne 2 wumeer 0a30BbII YpOBEHb CIOKHOCTH, 3amaHue Ne 10 —
MOBBIIEHHBIN YPOBEHb CIOKHOCTH. 3anada Ne 10 — ato unTerpamus: «TexkcroBas 3amada
U BEpOATHOCTH», «KoMOuMHaToprka u BEpoOATHOCTHY», «MeTona nepedopa U BEpOSITHOCTHY,
«Anredbpa coObITHII MW BepoATHOCTH». B mpouecce mnoaroroBku k EI'D mo Teopum
BEPOSITHOCTEN BaXKHO OTpabOTaTh O€3yNnpeuHblil HaBbIK PACIIO3HABAHUSI PABHOBO3MOMXHBIX
Y HEPaBHOBO3MOXHBIX MCXOJI0OB UCTIBITAaHUS (OMBITA), CPOPMUPOBATH ACCOLIMATUBHBIN Pl
«KJroveBas (hpaza U3 TEKCTa 33a4M — MEPBbIH IIar PEIICHUSD.

Taxoke, kak 1 B 3aganuu Ne 1, oOydaromiuiics, BEIOMparonui mpoduiIbHBINA dK3aMeH
10 MaTeMaTHKe, JOJDKEH 0CO3HABATh, YTO

o 0a30Bo€ 3aJJaHUE TI0 TEOPUN BEPOSITHOCTEN SIBIISIETCS OJHUM U3 LIECTH CaMbIX
npocThiX 3aaanuil EI'D,

o €ro HEMPEMEHHO HYKHO MPABUIILHO BBIMOJIHUTD,

o 0 METOJy peleHus (a MOXKeT ObITh, M TI0 COAEP’KaHUI0) IK3aAMEHAIIMOHHOE

3a/IaHUC OKAKCTCS aHAJIOTHYHBIM OTHOMY U3 SaI[aHI/Iﬁ IMPOTOTHIIOB.
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CrnenoBaTesbHO, IPOTOTUIBI 0A30BOTO YPOBHS CJIOKHOCTHU CJIEIYET BOCHPUHUMATh
KaKk oOs3aTeNbHbIE PE3yNbTaThl OOYy4YeHUS TpH BBIOOpE MPOPUIBHOTO H3K3aMEHA.
BrlinonHenue ¢ ommOKkaMu Jake He3HAUUTEIbHOW YacTH MPEJIOAKEHHBIX 3aJJaHUN MOXKET
00epHyThCs HU3KUM pe3yibraroM Ha EI'D. [loHumas, 4To HY>KHO He TOJbKO caaTh EI'D,
HO U 00€eCIeYuTh BO3MOKHOCTb IIPOJIOJKEHUsI 00pa30BaHuUsl, TOJITOTOBKA K BBHIMOJIHEHUIO
3a/1aHUsl TIOBBIIIIEHHOTO YPOBHS CIIOKHOCTH JIOJKHA OBITh CEPHE3HOM.

1. [IpoToTunel 6a30BOr0 YPOBHSI CJIOKHOCTHU

1. B kapmane y Komm Obuto mare koHbper — «I'punbsix», «Jlactoukay,
«bapbapucy, «B3n€tHas» u «Bacunék», a Takxke KIOUYM OT KBApTUPHI. BeiHUMAas KIII04H,
Konst ciywaitHo BBIpOHMI M3 KapMaHa OAHY KoH(pery. Haligure BepoATHOCTH TOTO, YTO
notepsitack KoHpera «Jlactoukay.

2. B cpennem u3 1400 cagoBbIX HAcOCOB, IMOCTYNHUBIIMX B IpoAaxy, 7/
nojarekaroT. Haiiiure BepoOATHOCTh TOTO, YTO OJIMH CIy4aiiHO BBIOPAHHBIN JIJIsI KOHTPOJIS
HAacoC HE MOATEKAET.

3. ®dabpuka BbIyckaeT cyMku. B cpeanem Ha 190 KauecTBEHHBIX CYMOK
IPUXOJIUTCS BOCEMb CYMOK CO CKPBITBIMH JAedexTamu. Haiinure BEeposITHOCTH TOrO, 4TO
KYIUIEHHAs] CyMKa OKa)KE€TCs KAYECTBEHHOW. Pe3ynbraT OKpyrjimre 10 COTBIX.

4, Ha onumnuane mo pycckomy si3bIKy 250 y4acTHHKOB Pa3MECTHIIM B TPEX
aynutopusax. B mepBbIX ABYX yAanoch pa3MecTuTh o 120 4YenoBeK, OCTaBIIMXCS
IIEPEBEIIA B 3allaCHYIO ayJUTOPUIO B IpyroM Kopmnyce. Haiinure BEpOATHOCTH TOTO, YTO
CJIy4yaiilHO BBIOpAHHBIN YYaCTHUK MKCAJ OJUMITHAAY B 3allaCHOW aydUTOPUH.

d. 3a KpyIJIbld CTOJ Ha 9 CTyJlbEB B CIY4YaWHOM IMOPSAJIKE pACCaKUBAKOTCA 7
MaJIbYUKOB M 2 JIeBOouku. HaliiuTe BEpOATHOCTH TOrO, YTO 00€ JEBOYKH OYAyT CHUAETh
PAIIOM.

6. Ha mepBoM »stare »epeOhEBKHM BOCEMb KOMaH]I, CPEAM KOTOPBIX KOMaHJa

«/InHaMo», pacnpenenuch caydyalHbIM 00pa3oM MO BOCBMHU MIPOBBIM TIpyIIiaM — IO
OIHOM KOMaHJe B Trpynmy. 3aTeM MO0 3THUM K€ TIpylnaM CcilIy4aiHbIM o00pa3om
pacupeaessiioTcsa elle BoceMb KOMaHj, cpeaud KoTophix komanga «I[CKA». Haitigure
BEPOSITHOCTh TOTr0, uT0 KOoMaHAbl «/IuHamo» n «IICKA» okaxyTcs B OJHOW WUIPOBOM
rpynne.

7. B copeBHOBaHKU 110 OMATIIOHY YYacTBYIOT CIOPTCMEHBI U3 25 CTpaH, OJIHa U3
koTtopbix — Poccusi. Beero Ha crapt Bbilnio 60 y4acTHHKOB, U3 KOTOpPhIX 6 — u3 Poccum.
[Topsinok crapra ompenensercs >KpeOueM, CTapTyIOT CIHOPTCMEHBI JAPYr 3a JAPYTOM.
KakoBa BEpOSITHOCTB TOTO, YTO AECATBHIM CTAPTOBAJI CIIOPTCMEH U3 Poccnn?

8. VY Burtu B xonuike JexUT 12 pyOnéBbix, 6 NByXpyOnEBbIX, 4 NATUPYOIEBBIX
u 3 necarupyOsEBbIX MOHETHI. BUTS Hayraj 10CTaéT U3 KOMUIKKU OJHY MOHeTy. Halinure
BEPOSTHOCTh TOTO, YTO OCTABIIASACS B KOMUIIKE CyMMa cocTaBUT 6ojiee 70 pyoiieil.

Q. B cnyyalilHOM »KCIEpUMEHTE CUMMETPUUHYIO MOHETY OpOCalOT TPUKIBI.
Hailigute BEpOSITHOCTH TOTO, UTO BBIMAJIET XOTS OBl JIB€ PELIKH.

10. TIlepex HayasoM mMepBOro Typa YEMIHOHAaTa IO IMIAlIKaM Yy4YaCTHUKOB
pa30MBaOT Ha WTPOBBIC MAphl CIyYalHBIM 00pa3oM C TMOMOIIBIO0 Kpebus. Bcero B
YEMIIMOHATE y4acTBYeT 26 IIAIIMCTOB, Cpeau KOTOpbIX 3 crnoprcMmena u3 Poccun, B ToM
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yucne Bacumui JIykun. Halinure BeposATHOCTB TOTO, 4TO B IEpBOM Type Bacnmui JIykun
OyZeT urpath ¢ KaKUM-JIM0o mamuctom u3 Poccun.

11. Hayunas xoHdepeHIus npoBoauTcs B 5 aHed. Bcero 3ammanupoBaHo 75
JOKJIaJOB — TIEPBbIE TPU JHA MO 17 OOKIAAOB, OCTaJbHBIE PACHPEAEIICHBI MOPOBHY
MEXIy YEeTBEPTHIM M MATHIM JHSIMH. [lopsijok nokiamoB ompenensercs: KepeObEBKOM.
KakoBa BeposiTHOCTB, 4TO HOKJajd mpodeccopa M. okaxkercs 3alulaHUPOBAHHBIM Ha
NoCJIeTHUN JIeHb KOoH(pepeHun?

12. B rpymme typuctoB 30 uenoBek. Mx BepToa€ToM B HECKOJIBKO MPUEMOB
3a0pachIBalOT B TPYAHOJAOCTYIHBIA palioH 10 6 4enoBek 3a peiic. Ilopsmok, B KoTopom
BEPTOJIET MEPEBO3UT TYPUCTOB, ciiydacH. Halnnrte BepoATHOCTH TOro, uro typucrt I
IIOJIETUT IIEPBBIM PEMCOM BEPTOJIETA.

13. B uyemnmonare mupa ydactByIOT 20 koman1. C MOMOIIBIO KpeOusi UX HYKHO
pa3eNuTh Ha YEThIPE TPYIIIHI MO MATh KOMaHJ B KaXA0W. B siiuke BnepeMelky jexar
KapTOYKH C HOMEPAMH TPYIIIL:

1,1,1,1,1,2,2,2,2,2,3,3,3,3,3,4,4,4,4, 4.

Kanuranbel komaHj TSAHYT 1O OAHOW KapTouke. KakoBa BEpOSTHOCTH TOrO, 4TO
koMaHaa OpaHIMu OKaKETCsl BO BTOPOU rpymme?

14. U3 MHOxecTBa HaTypaibHbIX uncen oT 10 mo 19 Haynmauy BBHIOMpPAIOT OIHO
yucio. KakoBa BeposITHOCTh TOTO, YTO OHO ACIUTCS Ha 37

15. MUrpanbHyto KocTh Opocuiu JiBa pasza. MI3BeCcTHO, 4TO TpU OYKa HE BBINAIW HU
pazy. Haiigute mnpu >TOM YCIOBHHM BEpPOSTHOCTh COOBITHUSI «CyMMa BBINMABIIUX OYKOB
OKa)KETCs paBHA 8.

2. [IpOTOTUIBI MOBBILLIEHHOTO YPOBHS CJIOKHOCTH

16. B rpynme TypucToB 5 denoBek. C ITOMOIIBIO KPEOUsS OHU BHIOMPAIOT ABYX
YeJI0BEeK, KOTOPhIC JOJIKHBI UJITH B CEJI0 B MarasuH 3a npoaykraMu. KakoBa BeposiTHOCTb
TOT0, YTO TYpHUCT /I., BXOIAIINI B COCTaB IPYIIIbL, MTOUAET B Mara3uH?

17. Tlepen wnawyaioM ¢yTOONIBHOTO MaT4ya CyAbsi OpOCaeT MOHETKY, 4YTOOBI
OTIpeNIeNTh, KaKasg U3 KoMaHJ HauHET urpy ¢ msdyoMm. Komanna «Candup» urpaer tpu
Marya ¢ pa3HbIMH KoMaHJaMu. Haiinutre BEpOSITHOCTh TOrO, UTO B 3TUX MaT4aX KOMaHJa
«Candup» HAaUHET UTPY C MIYOM HE 0oJiee OAHOTO pasa.

18. BeposiTHOCTh TOTO, uTO Oatapeiika OpakoBanHas, paBHa 0,06. [Tokynarens B
Mara3uHe BBIOMpAeT CIIy4ailHyl0 YIIaKOBKY, B KOTOpPOW JBe Takux Oatapeiiku. Haitnurte
BEPOSITHOCTh TOTO, UTO 00€ OaTapeKu OKaKyTCs UCTIPABHBIMU.

19. BeposATHOCTBH TOTO, YTO HOBBIN CKaHEp MPOCTYKUT OoJbiie roaa, paBHa 0,9.
BeposiTHOCTH TOro, YTO OH MpPOCIHYXUT Oosblie JByX JieT, paBHa 0,88. Haiinure
BEPOSITHOCTh TOTO, YTO OH MPOCIYKUT MEHBIIIE IBYX JIET, HO OOJIbILIE TO/1a.

20. buatioHUCT MATH pa3 CTpENseT MO MUIICHSAM. BeposSTHOCTh TomamaHus B
MUILICHb TIPU OJHOM BBICTpesie paBHa 0,8. Haiigute BEpOSTHOCTh TOTO, YTO OMATIOHUCT
nepBbIe TPU pa3a Monajl B MUILIEHH, a MTOCJIEIHHE J1Ba TpoMaxHyJics. Pe3ynbrar okpyriaure
JI0 COTBIX.

21.  Jle (aOpuku BBITYCKAIOT OJMHAKOBBIC CTEKJIA JJII aBTOMOOWIBHBIX ap.
[lepBas ¢abpuka Bwimyckaer 70% »sTux crtexon, BTopas — 30%. Ilepas ¢abpuka
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BbImyckaeT 1% OpakoBaHHBIX cTeKONd, a BTopas — 3%. Haiinure BepoATHOCTH TOTO, YTO
CIIy4ailHO KYIJICHHOE B Mara3uHe CTEKJIO OKaXeTCsl OpaKOBaHHBIM.

22. ABTOMaTMuecKas JUHUS M3rOTaBlIMBaeT Oartapeiku. BeposTHOCTH TOro, 4TO
roroBas Oarapeiika HeucnpaBHa, paBHa 0,02. Ilepen ynakoBkoil kaxiasi OaTapeiika
MPOXOJIUT CUCTEMY KOHTpOJIsl. BepoaTHOCTH TOro, 4yTo cucTeMa 3a0paKkyeT HEUCIPaBHYIO
Oarapeiiky, paBHa 0,99. BeposTHOCT, TOro, 4ro cucrema Mo OIMHMOKe 3abpakyer
ucrpaBHyo Oatapeiiky, pasHa 0,01. Haiiaure BEpOATHOCTH TOTO, YTO CIy4YailHO
BEIOpaHHAas OaTapeiika OymeT 3a0pakoBaHa CHCTEMON KOHTPOJIS.

23. Ha dabpuke xepammdeckoit mocyabl 10% mpom3BenEHHBIX TapeIOK MMEIOT
nedext. Ilpu xoHTposne kadecTBa mMpoayKiuu BbisiBIseTcs 80% medeKTHBIX Tapenok.
OcranbHble TapeaKu MOCTYMAOT B Npojaxy. Haliiure BEpOATHOCTh TOTO, YTO CIy4ailHO
BbIOpaHHas P MOKYIIKE Tapesika He uMeeT AeheKToB. Pe3ynbTaT OKpyriauTe 10 COTHIX.

24. KakoBa BepOSTHOCTh TOTO, YTO CIy4yailHO BBIOpAaHHBIM HOMEp TenedoHa
OKaHYMBaETCs AByMs YETHBIMU LUppamu?

25. B ToproBom 1eHTpe JBa OJMHAKOBBIX aBTOMAaTa MPOAAIOT Kode.
OOcnykuBaHHE aBTOMATOB MPOMCXOJUT MO BeUYepaM IOCiE 3aKpbITHs LeHTpa. M3BecTHO,
YTO BEPOATHOCTH coObITHS «K Beuepy B mepBoM aBTOMarte 3aKOHYUTCS kode» pasHa 0,25,
BEpOSTHOCTh COOBITHS «K Bedepy BO BTOPOM aBTOMaTe 3akOoHUUTCS Kode» paBHa 0,2,
BEPOATHOCTh TOr0, YTO KO(e K Beuepy 3aKOHUYUTCI B o0oux aBTOMarax, paBHa 0,11.
Haiigute BeposITHOCTB TOTO, UTO K Beuepy Koe ocTaHeTcss B 000MX aBTOMATaX.

26. Ha 3auére mo reoMeTpHH HIKOJBHHUK OTBEYAECT HA OJUH BOIPOC U3 CIIMCKA
BOIIPOCOB. BeposATHOCTH TOro, 4TO 3TO BOMPOC MO TeMe «BrucaHHas OKpyKHOCTH», paBHa
0,3. BepositTHOCTH TOrO, 4TO 3TO BOmpoc 1o Teme «llapamnenorpamm», paBua 0,25.
BorpocoB, KOTOpble OJHOBPEMEHHO OTHOCATCA K 3TUM JBYM TemaM, HeT. Haiinure
BEPOSITHOCTh TOTO, YTO Ha 3a4€TE NIKOJIBHUKY JOCTAHETCA BOMPOC MO OJHOM U3 3TUX ABYX
TEM.

27. YtoObl IpOUTH B CIAEAYIOMIMA KPYT COPEBHOBAHMM, KOMaH/IE HY>KHO HaOpaTh
xoTs Obl 3 ouka B JBYX urpax. Ecim xomMaHja BBIUTPHIBAET, OHA MOJy4aeT 2 OYKa, B
ciaydae HUYbe — | ouko, eciu npourpeiBaeT — () oukoB. 3BECTHO, UTO B KaXKJIOM UTpe
BEPOSITHOCTU BBIUTPHIIIA U TIPOUTPHIIIIA OJIMHAKOBBI U paBHbI 0,4. Halimute BeposiTHOCTD
TOr'0, YTO KOMAaHJI€ YIACTCS BBIMTHU B CIEAYIOLINUN KPYTI COPEBHOBAHHUM.

28. B BommebHoli cTpaHe ObIBaeT JBa THUIIA MOTOABI: XOPOIIas W OTIWJHAS,
OpUYEM I0r0J1a, YCTAHOBHUBIIKNCH YTPOM, JIEP>KUTCS HEM3MEHHOM BeCh JeHb. M3BECTHO,
4yTO C BepossTHOCTHIO 0,7 moroja 3aBTpa Oyner Takoul ke, kak u cerogus. Ceromns 11
HOs10ps, norona B BoummeOHoM cTpane xopomias. Haligute BeposTHOCTH TOro, uto 14
HOs10ps B BounmeOHoM cTpaHe OyAeT OTIuYHas Ioroja.

29. Arpodupma 3akynaer sS0JIOKM B JBYX JOMAIIHUX xo3siicTBax. 40% s010k u3
NEPBOT0 XO35MCTBa — sA0JOKM BBICIHIEH KaTreropuu, a U3 BToporo xossiictBa — 20%
070K BbICcHIEH KaTeropuu. Bcero Boicuiyto kareroputo noiydaer 35% sionok. Haitnure
BEPOATHOCTH TOTO, YTO SIOJOKO, KYIUIGHHOE Yy 3TOH arpoupMbl, OKa)XeTcs U3 MEePBOTO
XO3SIMCTBA.

30. B ropoge 48% B3pocinoro HaceleHUs — MYXYUHBL. [IeHCHOHEpHI
cocTaBiisAOT 12,6% B3pocioro HaceneHus, NpUYEM J0JIsI IEHCUOHEPOB CPEH >KEHIIUH
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paBHa 15%. Jlns comumonormyeckoro ompoca BBIOpaH ciay4yailHBIM 00pa3oM My)K4YHHa,
MPOKMBAIONIMKI B 3TOM ropoje. Haiinure BEpoSTHOCTb COOBITUSI «BBIOPAHHBIM MY>KUMHA
SIBJISIETCSI ICHCHOHEPOM).

31. CuMMeTpUYHYIO UTpaJIbHYIO0 KOCTb Opocuin 3 pasza. M3BecTHO, 4TO B cyMMe
BbINIa10 6 04kOB. KakoBa BepOsITHOCTh COOBITUS «XOTsI OBl pa3 BHITNANO 3 OuKa»?

32. B xopobke 8 cunux, 6 xkpacHsix U 11 3enénnix ¢uomacrepon. CiydailHbIM
o0Opa3oM BbIOMpaloT 1Ba (uiomacrepa. KakoBa BepoSITHOCTb TOTO, YTO OKaXKYTCsl BBIOpaHbI
OJWH CUHUM U OJIUH KPaCHBIM (hiiomactep?

33. backerbomuct M. BHIIONHSET 3-OYKOBBIM OpOCOK (IomagaeT B KOJIBIO) C
BeposiTHOCTRIO 0,9, ecnm OpocaeT M4 ¢upmbl X, u ¢ BeposaTHocThio 0,4, ecnu Opocaer
Msta pupmer V. B xop3une nexat 4 msaua upmel X 1 6 msaueit pupmel V. Ha tpenupoBke
M. cnydalilHBIM 00pa3oM OepéT W3 KOp3WHBI MSY WM OpocaeT ero B Koublo. KakoBa
BEPOATHOCTH TOTO, YTO 3-OYKOBBINA OPOCOK OyIE€T BHIMOTHEH?

3ananme 3. ['eomeTpuueckas 3ajada Ha MJIOCKOCTH. ba3oBbIil ypOBEHb CI0KHOCTH.
[enp: y xaxaoro oOydaromierocsi BbIIBUTh YPOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIUU
«YMETb BBINIOJHATh JIEUCTBUSL C TEOMETPUUYECKUMHU (UTypaMH, KOOpJUHATAMHU U
BEKTOpPaMU» U BBISIBUTH TPYIITY YUAIIUXCS, KOTOPHIM TPEeOyeTCs] KOPPEKIIHUS YMEHHUS.

3amaya BXOAMT B IIECTh caMmbIx MpocThix 3amad EI'D. HesbimosHeHue 3TOr0
3alaHisl  3HAUUTENBHO YXYAIIUT pPe3yJbTaT »dK3aMeHa. OJTO JOJDKEH TIOHWMATh
oOyyJaromuiicsi, BIOUparomui 3k3aMeH 1o npopuIbHON MaTeMaTHKe.

Koppeknuio ymeHuii ciieyeT HaYMHATD C aKTyallM3allid TEOPETUUYECKUX 3HAHUHU,
paccMaTpuBas BCIO CHCTEMY TeOpeTHYecKHX (hakToB. DP(EKTUBHO MPOBEIAECHUE 3aYETa.
Ha xaxnapiii  mOpeajioKeHHBIM  BOMpOC — OOydaromuiics  JOKEH  J1aTh  OTBET
(chopmynmpoBaTh ONpeaeICHUE WU TEOPEMY) M MPOMILTIOCTPUPOBATH YTBEPXKIACHUE Ha
yeprexke (mpemiaraer oOydaromwmiics). Ha mnociemyromumx ypokax peKOMEHAyeTcs
CHUCTeMa JOTOJHUTENBHBIX BOMPOCOB OOyYarOIIEMyCsl MOCJIE€ €ro YCTHOTO OTBEeTa Ha
OLICHKY IO TEKYILIEMY COAEpX aHUI OOyueHHus. 3/1eCh MOKHO MOWTH Janblie, 100aBUB
TPETUIl IIar: Ha TOTOBOM YepTexke (ITO YEepTEek U K TeOMETPUUECKHM 3ajadyaM, B TOM
yucie U K mporoTunam 3agaHus No 3) HaAWTH mpeaMeT YTBEpkKIACHUS W 3apUKCHPOBATH
reOMeTpUYEeCKU (DaKT, UCTIONb3YSI CHUMBOJIHUKY.

IlepeyeHb BONPOCOB K 3a4€Ty M ONPOCY:

BepTukanpHbIe yIIibl

CMexXHBIE YIIIbI

Hakpect nexarye yrisl py ABYX MPSMBIX U CEKYIIEH
OmHOCTOPOHHHME YTIIBI MPU ABYX MPSMBIX U CEKYIIEH
COOTBETCTBEHHBIC YIIIBI IPH JIBYX MPSMBIX H CEKYIIeH
CBOWMCTBO YTJIOB IIPH MapaUICTBHBIX MPSMBIX U CEKYIIeH
[Tpu3Haky mapamuIeTbHOCTH MPSIMBIX Ha TUIOCKOCTH

Teopema daneca

OO6patnas Teopema daneca

0. Bmucannsiit yrou. Teopema 06 u3MepeHNN BIUCAHHOTO yTiia

1. CBOICTBO BIUCAHHBIX YTJIOB, OMUPAIOIINXCS HA OJTHY U TY K€ IyTY
12. IenTtpanbHbiii yroa. Teopema 00 M3MepEeHUH IIEHTPAIIBHOTO yTiia
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13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

Yron Mexay KacaTeabHOM U XOPAOU, MPOBENEHHON U3 TOUKH KaCaHUs
CBONCTBO KacaTeJIbHOM K OKPY’KHOCTH

CBONCTBO KacaTeJIbHBIX K OKPY’KHOCTH, ITPOBEACHHBIX U3 OJHON TOYKU
CBOMCTBO CEKYIIMX, MPOBEAEHHBIX U3 OJHON TOUKU

CBONCTBO NEPECEKAIOIIMXCS XOP

JnameTp, NepneHuKyISIpHBINA XOpAe

JnameTp, AenAmmn XopAay IoIojiam

TpeyroiapHUK U €ro BUABI

CymMa yrioB TpeyrojabHUKa

BuentHui yroa TpeyroibHuKa

Menuana TpeyroiapHuka. CBOMCTBO MEIMaH TPEYTOJIbHUKA

Teopema 0 TOUKe nepeceueHuss MEINAaH TPEYTOJIbHHUKA

CBOWCTBO MeAuaHbl NPSIMOYTOJBHOIO TPEYTOJIbHUKA, IPOBEIEHHON W3

BCPIIMWHBI IIPAMOTO YIJIa

yria

26.
217,
28.
29.
30.

31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52,
53.

buccekrpuca yria. CBOMCTBO TOUEK OMCCEKTPHUCHI yTiia

buccekTpuca TpeyronbHuka. CBOMCTBO OMCCEKTPUC TPEYTOJIbHUKA
buccekrpuca TpeyrojibHUKa JETUT CTOPOHY TPEYTOJIbHUKA ...

Bricora TpeyronapHuka. CBOMCTBO BBICOT TPEYTOJIbHUKA

BricoTa npsiMOYroJibHOTO TPEYTOJIbHUKA, ONMYIICHHAS U3 BEPIIMHBI IPSIMOTO

CBoiicTBa paBHOOEAPEHHOTO TPEYTrOJIbHUKA

[Tpu3Haku paBHOOEAPEHHOIO TPEYTOJIbHUKA

CBOMCTBO OCTPBIX YIJIOB IPSAMOYTOJIBHOIO TPEYTOJIbHHUKA
Teopema Iudaropa

CpenHsist TMHUS TPEYTrodbHUKA (OMpeieNieHue, TeopeMa)
OKpy»HOCTb, BIMCaHHAs B TPEYrOJIbHUK. E€ eHTp
OKpy>KHOCTb, OIMCaHHas OKOJIO TpeyroiabHuKa. E€ nenTp
Boinmykiiblidi MHOTOYTOIBHUK. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
[IpaBuIIbHBIN 7-YTOJBHUK.

HaxoeHne BHyTpEHHETO YIJIa PABUIIBHOTO 71-YTOJIbHHKA.
HaxoeHue KoamdecTBa CTOPOH MPaBUIIBHOTO #-YTOJIbHUKA
[TapannenorpamM. CBoiicTBa mapajeiorpaMma

[Ipu3Haky nmapamuienorpamMmma

[IpssmoyrosbHUK. CBOMCTBA NPSIMOYTOJIbHUKA

[Tpu3Haku NpsIMOYTrOJbHUKA

Pom60. CgoiicTBa pomba

[TpuzHaku pomba

KBanpar. CpoiicTBa KBagpara

ITpu3znaku kBagpara

Tpaneuus u e€ Buapl. CBOWCTBO YIJIOB Tpaneuu
Tpaneuus, BnucaHHasi B OKPY>KHOCTh

CBoiicTBa paBHOOEAPEHHOMN TpareIuu

Cpennsist TMHUS Tpanenuu (OnpeieJieHue, TeopemMa)
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o4,

OKpy>KHOCTb, OMCaHHAS! OKOJIO YETBHIPEXYTOJIbHUKA

B3aHMHO

55.  CBOMCTBO YIJIOB YETHIPEXYTOJIbHUKA, BIIMCAHHOTO B OKPY>KHOCTh

56.  OKpY>KHOCTh, BIUCAHHAS B YETHIPEXYTOJIBHHUK

57. CBOHCTBO CTOPOH YETHIPEXYTOJIbHUKA, OTIMCAHHOTO OKOJIO OKPY>KHOCTH

58.  CuHyc oCTporo yria npsiMoyrojbHOro TpeyroJibHUKa

59. Kocunyc ocTporo yria npsiMoyrojbHOTO TPEyroJbHUKA

60. TaHreHc ocTporo yria npsMoyroiabHOTO TPEYToJIbHUKA

61. Ilpu3Haku paBeHCTBA TPEYTOJIbHUKOB

62. Ilpu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTOJILHUKOB

63. IlpusHaku nog00us TPEYTOIHHUKOB

64. Ilnomane NpsIMOYTOJBHOTO TPEYTOJIbHUKA

65. Ilnomane TpeyronbHuka (3 GOpMyITbl HAXOXKACHUS TIIOIAIN)

66. Ilmomanps TpeyroibHHUKA, €CIM B HETO BIHCAaHA OKPY>KHOCTh

67. Cnocob HaxOoXJACHHs paguyca BIUCAHHOW OKPY>KHOCTU

68. Ilmomane TpeyroibHUKA, €CIM BOKPYT HETO ONKCAaHA OKPYKHOCTb

69. Crnocob HaxoXIeHUs paJuryca ONMCAHHOW OKPYKHOCTH

70. [Inomanp npsiMmoyroyibHUKA (2 HOpMYIIBI)

71. [Inomane napamwienorpamma (3 hopmysibi)

72. Ilnomans pombOa (3 Gpopmyiibl)

73. Ilnomane kBaapata (2 popMyiibl)

74. Ilnowmwane Tpanenuu (2 GopMyIbl)

75. Ilnowmanp YETBIPEXYTOJIbHUKA, JIaroHaan KOTOPOTO
NEPICHINKYISIPHBI

76. Ilmomamp kpyra u ero yactei

77. JInvHa OKpY>KHOCTH, AJIMHA TyTU

78. Ilnomamp MHOTOYTOJBHHUKA, B KOTOPHIN BIMCAaHA OKPYKHOCTD

79. Teopema cUHYCOB

80. Teopema KOCUHYCOB

81. Bexkrop. Koopaunatsl BekTopa

82. JlelicTBHs HaJ BEKTOpaMH B KOOPAWHATHOMN (hopMme

83. Komnuneapublie BekTopbl. CBOWCTBO KOOPJIUHAT KOJUTMHEAPHBIX BEKTOPOB

84. CkansapHoe MPOU3BEICHUE BEKTOPOB

85.  VYrom Mexay BEKTOpaMH

3ananue 4. Ilenb: y Kaxzgoro oOydYaromierocss  BBISIBUTH
c(hOpMUPOBAHHOCTH KOMIIETEHIIMN «YMETh BBIMOJHATH BBIYMCIEHUS U MPE0Opa30BaAHUS»
U BBISIBUTH TPYIITY YYalIUXCsl, KOTOPBIM TpeOyeTcs KoppeKLus ymMmeHus. ba3oBblil ypoBEeHb
CJIOKHOCTH. DTO OJHO M3 IIECTH CaMbIX NMPOCThIX 3amaHuid EI'D. Kak m B mpenpiaymumx
TpEX 3aJaHMsIX, HTO 3aJaHME€ HYXHO HENPEMEHHO BBHINOJHUTH. HeBbInosHeHUE
3HAUYUTENBHO YXYIIUT pPe3yJibTar.

PekoMeHJalUM 10 KOPPEKIMM YMEHHS: HCIOJIb3ys TPEHHUPOBOUHYIO 0a3y,
CO3JaTh YCIIOBUS Ui TIOJIHOTO OCBOEHHUSI TeMbl «Bpruncinenuss u mnpeoOpa3zoBaHUs
(6a30BBIl YPOBEHDb CIOKHOCTH)». AKTyanbHbI TpeHUpOBOUHBIC 0a3pl DUIIN, Pemry EI'D,

A cnam EI'D u npyrue.
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npeoOpazoBaHusl aareOpandecKux BBIPAKEHUH W ApoOel, YHCIOBBIX U OYKBEHHBIX
UPPALMOHATIBHBIX BBIPAXKEHHUH, YUCITOBBIX U OYKBEHHBIX JOTrapu(pMUUYECKUX BBIPAKECHUH,
CTEIEHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHUI, BBIUUCICHUE 3HAUYCHHS BBIPAXKEHUA. JTO
3a7aHus BUJA:

1.ITpeobpazoBanue airedpanyeckux BhIPAKEHUM U TpoOei

y (15a)" +15a

1. HaiiguTte 3HaueHUE BBHIPAKECHUAS ~————
15a+a

5 (27a)" - (4b)’

2. HaiinnTe 3HaueHnE BEIpaXKSHUS] ~——————
(12a%)

. 4m* —25

3. Haiinure 3HaYeHNE BRIPOKEHUS ———— —2m
2m+5
4. Haitgure 3HaueHNE BBIpaXKECHUS (4a2 — 25) ( 3 3 j
2a+5 2a-5

5. Haiinure p(x+2)-p(—x-5), ecau p(x):@j

. x(6—x)
6. Haiinure p(x+2)+p(4-x), ecnu p(x)= 2 npu X #3
7. Haiinqure p(x+5)+p(11-x), ecmu p(x)=7x+3
8. Haiinure 3HaueHne BbIpaKCHUS 8( p(3x)—-3p(x+ 2)) ,ecnn p(x)=5x-7
9. Haiinure 2_a’ €CIIH da+ib_

b 7Ta+4
10. Haiigure w, ecin 2= 4
2a+17b+10 b
11. Haiigure 26a+4b—34, econ 22+80=3 _
4a-3b-7

12. HaiiguTe 3HaueHue BeIpakeHus 3a+b+2c, ecnmu 2a+30=4 u 7a+6¢=8

y 3a+5b)° —(3a—5b)°
13. Hailigure 3Hauenne BI)Ian(eHI/IH( +50) —( )

15ab
14.  Haiinure 3HaueHue Boipaxkenus (5x+2)(2—5x)+25x*
15. HaiiguTre 3HaYeHUE BBIpAOKCHUS a(4a2 —9)( S j npu a=11,2
2a+3 2a-3

2 Ilpeobpa3oBaHre YUCIOBLIX U OYKBEHHBIX HPPAIMOHAIBHBIX BIPAKECHUIN

1. Haiinure 3HaUEHUE BBIpAKEHUS +/50% —14 —(\/1_1 +3 )(\/§ - Jl_l)

2. Haiigute 3HaueHne BhIpaKEHUS \/— \/_ V12 ( ) 8)
3. Haiiaure 3HadYeHNE BBIPAKEHHUS ( /14—— ; J \/7 J28 63 ) J175
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4., Haninure 3HaueHue BbIpaKeHUs

Y32 {15
5. Haninnre 3HaueHuEe BbIpaKEeHUS §/8.3/8 1\8/§+12_— ‘1192
(VT -+7)
6.  Haiigure 3HaueHue BbIpaXKeHUs 3x 3_}& npu X >0
X X
5
7. Halinure 3HaueHuEe BBIPAKECHUS & npu a=>5

e
m eim
J25m  ¥m
_8,15 _ _12}10
9.  Haiiaure 3HaueHue BbIpaXeHUs 179 11§ ¥x npu X >0
§l64-2x
11Ja-9 9/a
+
Ja a

11. HaiiguTe 3HaueHUE BBIPAKEHUS X2 —BX+9+ X npu X<3

8. HailinuTe 3HaueHue BbIpakeHUs mpu Mm>0

10. HaiinuTre 3HaYeHUE BBIpAKCHUS —4a+7,3pu a=95,1

12. HaiiguTe 3HaueHNE BBHIPAKCHUS \j(x —9)2 + \/(x — 4)2 npu 4<x<9

3.HDCO6D&30B&HI/I€ YHCJIOBBIX U 6VKBGHHI)IX CTCIICHHBIX BBIPAXKCHUM

-0,28 4 -0,36
1. Haiinnure 3HaueHne BbIpaKEHUS (gj (5)
7,3
2. Haitngure 3HaueHUE BBIpaKEHUS 15
48 2.8
3. HaiinuTe 3Ha4eHHE BBIPAKEHUS ————
15
1 3
. 43 .44
4, HalinuTte 3HaueHue BbIpaKeHUS \1/_
16°
5.  Haiigure 3HaueHUE BBIPOKCHHUS 76045 7235 - 756
3 5
10(a*) b~ (b 5
6. Haiigure 3HaueHUE BhIpAKEHUS ( ) ( _) ; 5? npu a=15 b=-2
(23_)2 b a 3 b 3
5 17(a*)" +11(a°)’
7. HalinuTte 3HaueHue BbIpaKEHUs npu a =0

(V2"
(@) 27
(o)

8. HalinuTe 3HaueHue BbIpAKEHUS npu a =2
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35
m4ﬁ+1 (mﬁ)
15 upu m=2,04

9.  Haiigure 3HaueHUE BBIPAKCHUS (m ﬁ)“ m

4.1IpeoOpa3oBaHye YUCIOBBIX U OYKBEHHBIX JOTapu(MUYECKUX BHIPAKEHUN
1.  Haiinure 3HaueHue BoIpaxkeHus (logg 25)-(Iog3 %) ~3.7"%?

2. HalinuTe 3HaueHne BHIpaKEHUS 7 - 64'°%° +(|090|2 25) : ('095 27)

3. Haiinure 3Hauenue Beipaxkenus 10g,,16+log,, 9—log, 20+1log, 5

4.  Haiinure 3nauenue Beipakenns 10g,4-log,5-log, 6-log, 7-log, 8-log, 9
5. Haiinure 3nauenue Beipaxkenus 109, log, log,16+log, 22

6. Haiinure 3HaueHne BbIpaKEHUS 10g; 9 + 10g¢ 50

log,,9 4+2log, 2

7I0g8 147
7. Haninnre 3HaueHMEe BbIpaKeHUS 7|ogg3
2
. log. | a’b3
8. Halinure 3HaueHuEe BBIPAKEHUS a ,eciu log,b=6

2

. 45
Q. Haiimure 3Hagenne Beipakenns 100, | @ 0° | ecin log, a=-2
p b
3
F )

5.HDCO6D8.3OB3HH€ TPUTOHOMCTPHUUYCCKUX BBIDEDKCHI/Iﬁ Y BBIYMCIICHHUE 3HAUCHUMN

10.  Haiioure 3Hauenue Brpaxkenus 109, eciu log, b=-3

8cos(a —1T)+4sin(3;+cx]

1. Haitngure 3HaueHUE BhIpa)KEHUS
(T
10sin (2 +a j

. 4 3
2. Haiigure tga , ecm SINA = —E nae|T, 7

2 T
3. Haiinure tga | ecnm COSA = —% nae (E’ Wj

4 Haii 2J10sina cosa = —i ae (ﬂ' 3_11)
. anure , €CJIN \/1—0 u '
) J15 T
5. Haiinure 8cosa , ecau SInA = 4 u a E(E; Tfj
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T T
6. Haiimure 10005(5"’ aj ,eciu cosa =-0,6u O € (E, W)

8cosa .
7. Haii _— sina=0,4
AUJIUTEC lOSianG , €CJIN

8. Haiinute 12€0S20 , ecu Sina = —0,3

. 2 )
Haiiure 19°Q | ecom 3sin“a+10cos’a = 4
2sina —cosa

10. Haiimute — ,ecmu tga =5
3sina+5cosa
. sina —3cosa
11. Haiigure t9Q , eciim — =-2
2sina + cosa
. AT 51T
12. HaiiguTe 3HaueHWE BHIPAKCHUS 18\/55”1 —C0S—
6 4
13. Haiigure 3HaYeHHE BBIPAKEHUA — 83 —
SIn“17°+4+sin° 73°
14 Hai sin 54° N sin 44°
. alInTe 3HaYeHUE BhIPAXKECHUS
A P 2€0s36° 2c0s22°-c0s68°

m o (T
15.  Haiiure 3Hauenne Bepaxenns \ 72 COS’ e J72sin® —

. o, TT
16. HaiinuTe 3HaYeHUE BBIpAKCHUS 4\ESIH2 E — Z\E

3aganme 5. llenmp: 'y  Kaxzmoro  oOyyaromierocss  BBIIBUTb  YPOBEHb
c(hOPMUPOBAHHOCTU KOMIIETEHIIUM «yMETh MCIOJb30BATh NPUOOPETEHHBbIE 3HAHUS U
YMEHUSI B MPAKTUYECKOW AESATEIBHOCTH W TMOBCEAHEBHOM >KM3HU» M BBISIBUTH TPYNITY
yUYallUXCsl, KOTOPBIM TPeOyeTCs] KOPPEKLIMS YMEHHUS.

OTO 3aJlaHHe TMOBBIIIEHHOTO YPOBHs cioxkHOCTH. B EI'D mpenpiaymux Jjier OHO
npucyrctBoBasio mox Ne 10. TpenupoBounas ©6aza EI'D 2022 coaepxutr Bce
COOTBETCTBYIOIIUE 3a/IaHUS TIPOLLIBIX JIET.

PekoMeHJanuM 10 KOPPEKIUMM YMEHMS: HCIOJIb3ys TPEHUPOBOUHYIO 0a3y,
CO3JaTh  yCIOBUS  JJI1  OCMBICICHHOIO  MPHOOPETEHUs  OmbITa  NPUMEHEHUS
MaTeMaTHUYECKUX 3HAHUN B TEXHUYECKUX pacuéTax 1o Gopmyrnam, peuieHuH IpUKIaIHbIX
ypaBHEHUH U HEPaBEHCTB. AKTyallbHbI TpeHUpOoBOoUHBIe 6a3p1 UIIN, Pemry EI'D, S cnam
EI'D u apyrue. [IpnoOpeTeHne omnbiTa pemieHus 3TUX 3a7a4 MOJ0KUTEILHO CKaXETCs Ha
pesynbrarax EI'D.

3apanme 6. llenp: 'y  Kaxzaoro  oOydaromierocss  BbIIBUTb  YPOBEHb
c(hOPMUPOBAHHOCTU KOMIETEHIIMM «YyMEThb CTPOUTh M HCCIEAOBaTh MPOCTEHIINE
MaTEMaTUYECKUE MOJIEIN» U BBISIBUTH TPYIIY yYalIUXCs, KOTOPBIM TPeOyeTCsi KOppeKLus
ymeHus. CpencTtBo JOCTHKEHUS LIENIA: TEKCTOBAas 3aaya, YPOBEHb CIOXKHOCTHU
MTOBBIIICHHBIN.

AHanornyHoe 3aganue npucytctBoBajio u B EI'D npenpiaynux set (Ne 11).

PexoMeHAaluM N0 KOPPEeKUMH YMEHHS: WCIOJb3ysl TPEHUPOBOUHYIO 0a3y,
CO3/aTh YCJOBHSI AJII OCMBICIEHHOTO NMPUOOPETEHHs OMbITa PEIIEHUsI TEKCTOBBIX 3ajad.
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Axtyanbnbl TpenupoBouHbie 6a3pt OUIU, Perry EI'D, S cnam EI'D u apyrue. Ucxoas u3
cratuctukn EI'D, HaOmomaeTcss HU3KMHM MPOLIEHT pEIIeHUs 3ajad Ha paboTy, Ha
npoueHTsl. Ha 3agaun 3TMX TUHOB cieayeT oOpatuth ocoboe BHUMaHue. [Ipunobperenue
OIBITA PEIICHUs TEKCTOBBIX 33/1a4 IIOJIOKUTEIIBHO CKa)KeTCsl Ha pe3ysbrarax EI'D.

3axki04eHue: Ba)XKHO, YTOOBI yyalluecs MOHUMAaJM, TOCTOMHO CAAaTh HK3aMEH IO
npoUIbHOW MaTEMATUKE MOXET TOJbKO TOT OOYyYarolIMHCsA, KOTOPbIM MOHUMAeT
MaTeMaTHKy, OCO3HAHHO IPHUMEHSET 3HAHMsI, YMEHUS U BbIOMpaeT crocoObl EeMCTBUM, a
He yuut e€ QopmanbHo. I[IpeogoneTr MHHMMANBHBIM TOPOT HEBO3MOXKHO 0Oe€3
0e3ynpeyHoro HaBbIKa pelieHus 3agady 1—6, Tak Kak 3agayu 7/—16 HaMHOro ClIOXHeEe, a
3amaun 17, 18 TpebOyroT ocoboro, ucciaegoBaTeabCKOro MeluieHus. Henpeomonenue
MUHHAMAJIBHOTO TIOpOra, TaKXe, KaKk M HE3HAYUTEJIbHOE MpUpaAlICHUE HaJl HHUM, HE
MO3BOJIUT MPOJIOJKATh 00PAa30BaHUE B COOTBETCTBHUM C )KM3HEHHBIMU IJIaHaMU. BeiOupas
EI'D no nmpoduibHOM MaTeMaTHKe, K 3K3aMEHY HYKHO CEpPhE3HO roToBUThCA. M monr
YUHTEIS MATEMATUKU — JOHECTH 3Ty MBICIb 10 CO3HAHUS YYCHHMKA, a €CIIM HY)KHO, TO U
€ro poauTenen (3aKOHHBIX MPeCTaBUTEINEH ).

Kapamynuna Hpuna Braoumuposna, vetonuct xadeapbl
I'AY II1I0 COUPO;

Ilanuna Huna Anexkcanopoena,

npenaceaarens npeaMeTHol komuccuu EI'D mo maremaruke,
yuurenb MBOY CHI Ne33 r. CmoneHcka
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