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IIpenmeTHO-CcOmEPKATEABHBIN aHaAu3 pe3yabTaToB E'2-2009

AHnaau3s PE3YABTATOB €AHHOI'O T'OCYyZapCTBEHHOI'O 9K3aMEHAa
II0 MaTEeMAaTHKE

B 2009 rony EI'D mo marematuke cnaBanu 5129 oOyuwatomuxcsa. Um 6110 mpensio-
XKeHo 89 BapHaHTOB IK3aMEHAIIMOHHOW pabOThl, COOTBETCTBYIOUIEH EMOHCTPAIMOHHOMY
Bapuanty KUM 2009, cnenudukanuy 1 KoAu(PUKATOPy SJIEMEHTOB COACPKaHUS IS CO-
CTaBJICHUS KOHTPOJIBHBIX M3MEPUTEIBHBIX MATEPUATIOB €IUHOIO TOCYJapCTBEHHOTO JK3a-
mena 2009 r.

Ha3nauenne 3K3aMeHAlIHOHHON PadoOThI — 00ECIICUNUTDh ATTECTAIIMIO BHITYCKHHUKOB
M0 KypCy MaTeMaTHKH U UX OTOOp B BBICIINE YUCOHBIC 3aBE/ICHUS.

JIOKyMEeHTBI, onpe/ie/isiiolne codep:Kanne IK3aMeHAIlHOHHOI padoThI:

1) OO6s13aTenbHBIE MUHUMYM COJIEp’KaHHs OCHOBHOTO 00Iero oOpa3oBaHUs IO
npeamety (IIpukaz Muno6pazoBanus Poccun Ne 1276 ot 19.05.1998 1.);

2) OO0s3aTeNbHBIE MUHUMYM COJIEPKaHUSI CpeHero (MoaHoro) obiiero obpaso-
BaHus 1o npeamety. (Ilpukaz Muno6pazoBanusa Poccuu Ne 56 ot 30.06.1999 r.);

3) denepanbHbBIE KOMIIOHEHT TOCYJAapCTBEHHOTO CTaHJapTa o0iiero obpazoa-
Hus. Maremaruka. (IIpuka3z Muno6pazoanus Poccun Ne 1089 ot 05.03.2004 r.).

B 2009 r. npoBeneHa koppektupoBka BapuantoB KM 1o cpaBHEHHIO ¢ BapuaHTaMU
KHNM 2005-2008 rr. ¢ yu€Tom:

o M3MEHEHHsSI COJIePKaHUs BBIMTYCKHOTO JK3aMEHa T0 MaTeMaTHKe, KOTOPBIA B
2009 r. mpoBoaMIiICS MO KypCcy MaTeMaTHUKH, a HE M0 KypCy alnreOpbl U Havaja aHallu3a, Kak
s10 66110 B 2001-2008 1T.;

o coxpanenus ctaryca EI'D mo maremaruke B KayecTBe 00s13aTEIHHOTO dK3aMe-
Ha JIJIs1 BCEX BBIMTYCKHUKOB IIKOJIBL;

. paznuuuii B TpeOOBaHUSAX K MATEMAaTHYECKON MOJITOTOBKE aOUTYpUEHTOB,
MPEAbSIBISIEMBIX By3aMH;

. BBeAeHUs EI'D mo maTeMaTuKe B IITATHBIA PEKUM.

CtpykTypa U colepKaHHe SK3aMEHAIIMOHHON paboThl 00eCTeunsIn peryaupoBaHue
YPOBHSI CJIO)KHOCTH U THUIIOJIOTHU 3aJIaHUM, BKIIOUEHHBIX B KXY U3 TPEX YacTel Bapu-
anta KMM. Ilpu coxpanenuu B 1esioM onpasjasiiei ceds moaenu Bapuantos KM 2005-
2008 rr. B coaepxkanue 3ananuii KMM-2009 r. BHeCEHBI clieAyIoNe U3MEHEHHUS:

YacTs 1:

1. Ycunena reomeTpudeckasi, B YaCTHOCTH, CTEPEOMETPUYECKAsT COCTABIISIONIAS
paboThHI: BKIIIOUCHA apudMeThUecKas 3ajada MPaKTUYECKOTO XapaKTepa, JJisl BBIMOTHEHUS
KOTOPO# TpeOOBaIOCH BRIUMCIUTH IUIOIIAIh TOBEPXHOCTH KOHYyca — B3.

2. BxoroueHno 3amanue 6a30BOr0 ypOBHSI, MO3BOJISIFOIIEE OLICHUTh YMEHHE 00Y-
YaIOIUXCSl TPUMEHSTh MOJIYYECHHBIC 3HAHUS B )KU3HEHHOW CUTYyallMd M aHAJIM3UPOBAaTh MH-
(dbopMaIno CTaTUCTUYECKOTO XapaKTepa, MPeJCTaBICHHYIO rpaguiecku — A7.

3. YrporeHo HeCKOIbKO 3a7aHuil 0a30BOT0 YPOBHS CIOKHOCTH.

Yacts 2:

BxroueHs! 1Ba 3a7aHus TTOBBIIIIEHHOTO YPOBHSI CIIO)KHOCTH, PACCYUTAHHBIE HA YpO-
BEHb MOJITOTOBKH BHIITYCKHUKOB, U3y4aIONUX Kypc MaTEMaTUKU B 00bEMe 4 4acoB B HeJle-
710, 3a7aHusl OTOOPAHbI IO TEMATHUKE U OCHOBHBIM BHJIaM MaTEeMaTUYECKON JESTEIbHOCTH.

YacTs 3:

VYrpoieHo 0JIHO U3 TPEX 3aJJaHUi BBICOKOTO YPOBHS CIIOKHOCTH, OCYLIECTBIISIOIINX
Oonpiryto auddepeHnnanuo 00yJaroIMXCcs, UMEIOIIUX BBHICOKUN YpPOBEHb MaTeMaTH4e-
CKOH moarotoBku - C3.
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[To cpaBHenwmro ¢ 2008 TO0M B CTPYKTYPY pabOTHI HE BHECEHBI H3MEHEHHS, OJTHAKO,
COTJIACHO M3MEHEHUIO cojepkanus EI'D, M3MeHUI0Cch Ha3HAYEHUE W COJICPIKAHHUE YacTel
pabotsl (Tabdu. 1).

Tabnuya 1
Crpykrypa BapuantoB KUM 2009
U pacnpege/ieHue THIIOB 3aJaHUH 10 YaCTAM padoThl
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Anrebpa  7-9,
aareOpa W Ha-
Hactp 1 Buibop oTBera; | bazosrbrit yaja P aHaim3a | 13
1. | Al-Al0; p OTBCTa, 13x1=13 36%
KpaTKHil OTBET 10-11, reomert-
B1-B3
pusi
7-11
MaremaTuka
. 5-6, anrebpa
Kpatkuii oTBeT;
Hacts2: a3BEPHYTHIN [ToBkImeH- /-9, anrebpa u 10 | 8x1+2x2=
2. | B4-Bl1; g TBeTp y:almcn ML Havaja aHaJiu3a —12 32%
Cl1,C2 10-11, reomer-
pelIeHus
pusi
7-11
Pa3BépnyThIil MaremaTtuka
OTBET  TOJIHOM 5-6, anredpa
3amMcu  pele- 7-9, anrebpa u
Yacts3: N _ 0
3. HUS ¢ 00OCHO- | Beicokmii | Hauana aHanmm3a | 3 3x4=12 32%
C3-C5
BaHMEM BLIIOJI- 10-11, reomer-
HEHHBIX JEHCT- pust
BUH 7-11
Hroro: 26 37 100%

3amaHus 9K3aMEHALMOHHON paboThl OBLIM pacrhpeiesieHbl O YPOBHIO CIIOKHOCTH,
BUJIaM MPOBEPSIEMON JieaTeTbHOCTH U TunaM. [IpoBepke moanexan Marepuan BceX OJIOKOB,
II0 KOTOPBIM PaCIPEACIICHO COJEpkKAHUE IIKOJIBHOTO Kypca MaTeMaTHku: «BelpakeHus u
npeoOpa3oBaHusy, «YpaBHEHUS W HEpaBeHCTBay, «DyHKIuW», «Uucna v BBIYUCICHUS,
«I"'eomerpuyeckue GuUrypsl U uxX cBoicTBa. M3Mepenune reomeTpuyeckux Bennunny», «Cra-
TUCTHUKA, KOMOMHATOPHUKA, TEOPHs BEPOSITHOCTEI» (Tadm. 2).

OcHOBHOE BHHMMAaHHME B SK3aMEHAIIMOHHON paboTe y/IeJIeHO IMPOBEpKe OBJIAJCHUS
IIPAKTHUYECKOM COCTABIIAIONICH IKOJIBHOIO Kypca MaTeMAaTUKU. BrageHue TeopeTu4ecKuMu
(dbakTamMu TPOBEPSAETCS OMOCPEIOBAHHO MPHU PEHICHUH YUY€OHBIX M MPAKTUYECKUX 3a/1ay, HO
Hapsy C 3TUM OCYILIECTBIISIETCS U HEMOCPEACTBEHHAs IPOBEPKA OBJIAJICHUSI €r0 TEOpETHYE-
CKOM COCTaBJIAIOLLECH.
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Tabnuya 2

Pacnpenesienne 3axanuii mo 6;10kam coaep:xanus 3a nepuos ¢ 2004 mo 2009 rox

% MakcUMaJIbHOIO
. NEPBUYHOTO Oasa
No | Brok conepxkanus I'on ‘{chou MaKCHMaHVBHHH OT MaKCHUMaJILHOT'O
3aJJaHUuil | TIePBUYHBIN OALT
NEPBUYHOTO Oasa
3a BCIO paboTy
1 | Belpaxkenus u | 2004, 2006-
npeoOpa3oBaHUs 2009 > > 13%
2005 6 6 15%
2. | YpaBuenus u | 2004, 2006 7 11 30%
HEpaBEHCTBA 2005 6 10 271%
2007-2008 9 16 43%
2009 8 15 41%
3. | ®ynkuun 2004 11 17 44%
2005-2006 10 14 38%
2007-2008 8 9 25%
2009 7 8 22%
4. | tucna " | 2004-2009 1 1 3%
BBIYHCIICHUS
5. | 'eomerpuueckue 2004-2008 3 6 16%
(burypsl ¥ UX CBOWi-
ctBa. HM3mepenue 2009 4 7 19%
TCOMETPHUYECKUX
dburyp.
6. | Crarucruka,
KOMOHWHATOPHKA, 2009 1 1 3%
TeopHUs
BEPOATHOCTEMN
2004 27 39 100%
Htoro 2005-2009 26 37 100%

B sx3amenanuonnoit padore 2009 roma mo cpaBHenuto ¢ 2008 rogoM M3MEHHIIOCH
pacripesie/ieHle 3aIaHiil, OPUECHTUPOBAHHBIX HA MPOBEPKY OBJIAJECHUS ONPEICIEHHBIMU BHU-
JTaMU JesATeIbHOCTH (Tad. 3).
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Tabnuya 3
Pacnpenesienune 3aianuii mo Buaam aesiteJbHoCcTH 3a nepuoa ¢ 2004 mo 2009rox

% MaKCUMaJIbHOTO

. NEPBUYHOTO Oasa

Buner nestensHoCTH I'on qmﬂou MaKCHMaHj’HHH OT MaKCHUMaJIbHOTO

3aJaHUl | TEepBUYHBIN OaI
NEPBUYHOTO Oasa
3a BCIO paboTy
3HaTh U IIOHUMAaTh 2004-2006 4 4 11%
2007-2008 5 5 14%
2009 6 6 16%
[IpuMeHATh 3HaHUS | 2004 11 11 28%
ymenusi B 3Hakomoit | 2005-2008 10 10 27%
CUTYyaIu 2009 9 9 24%
[IpumensTh 3HAHUS U 2004 8 8 21%
yMmeHusi B u3Menénnoii | 2005-2006 9 11 30%
CUTYAITUH 2007-2009 8 10 27%
[IpumensTh 3HAHUS U 2004 4 16 41%
yMeHHUsi B HOBOM cu- | 2005-2009 3 12 33%
HUroro: 2004 27 39 100%
2005-2009 26 37 100%
Tabnuya 4

JK3aMeHAIlHOHHAs padoTa HANPaBJIEeHA HA IPOBEPKY YPOBHS
c()OpMHUPOBAHHOCTH CJIEAYIOUIUX YMEHHUI U HABBIKOB 00YUaIOIIUXCSH:

0011ey4eOHbIX

NMpEeAMETHBIX

KonctpynpoBathb criocoObl pelieHus U BEIOMPATDH
ONTUMAJILHBINA U3 HUX

Hcnonp30Barh pa3nuyHble S3BIKA MaTeMa-
TUKUA JUI WJUIKOCTPALlMM, WHTEPIpPETALUH,
apryMeHTaluM U J0Ka3aTeIbCTBA

OCYH_ICCTBJ'IHTI) TBOPYCCKYIO U DJSBPUCTUUCCKYIO
ACATCIIBHOCTD MPHU PCIICHUN 3aaa4 MMOBBIIICHHOMN
CJIOXKHOCTH M HCTHUIIOBBIX 3aJa4

BJ'IaI[eTL OCHOBHBIMH CIIOCOOaMH npeacras-
JICHUS M aHaJIN3a CTAaTHCTUYECKUX COOBITHI

HpOBOI[I/ITB A0Ka3aTCIbHBIC PaCCYKACHUA, JIOTH-
4eCKH 000CHOBBIBATh BBIBObI

Pemate mmpokuil Kiacc 3agad U3 pasivd-
HBIX pa3JelIoB Kypca

Ilons30BaThCA TCOPCTUUCCKMMU 3HAHUAMU JIA
PpCHICHUS MPAKTHYCCKUX 3a1a4

Hcnonbs30BaTh HECKOIBKO MPUEMOB IpU
peleHM KOMOMHUPOBAHHBIX 33134

OCO3HaHHOCTh 3aKOHOMEPHOCTH MaTeMaTHU3aLUuu
3HaHUH (aKCMOMAaTHYECKUI METOoJl, METOJl Mare-
MaTH4YECKOI0 MOJIETTMPOBAHUS)

[IpuMeHATh COOTBETCTBYIOIIME IPABUIIA,
dbopMyIbl, CBOMCTBA AJIS OMUCAHHUS Mate-
MAaTHYECKUX 0OBEKTOB

Ocy1iecTBIATh NOUCK, OTOOp, aHAJIU3, CUCTEMa-
TH3aLMIO U KJIacCUpUKaLUI0 HH(OpMALIUU

BhImonHATE TOX/AECTBEHHBIE MpeoOpa3oBa-
HUS, B TOM YHCJIE ISl pallMOHAIN3AlUH BbI-
YUCIEHUN

HpI/IMeH}ITB N3YUCHHBIC TOHATUSA, PE3YIIbTAThI U
MCTOABI IIPpU PECIICHUHN 3a1a4 U3 pa3IMYHbIX pas3-
ACJIOB KypcCa, B TOM YHCJIC 3ada4, HC CBOAAIINXCSA
K HCIIOCPEACTBEHHOMY MNPUMCHCHHWIO HM3BECTHBIX
AJITOPUTMOB

HpOBO)II/ITB MaTeMaTHYCCKUC paC‘IéTLI

Brnaners cTaHIapTHBIMH QJITOPUTMAMH JI€MUCTBUI
Y METOJIAMH PEILICHUI

BrageTs MeToaMu MaTeMaTHYeCcKOro aHa-
au3a B 00bEMe, MO3BOJISIONIEM UCCIIE0BATh
AIIeMEHTapHble QYHKIMH U pelaTh 3a7auu

[TpoBoauTh uccrnenoBanue (GyHKIUN dIe-
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MEHTapHBIMH METOJIaMHU

Brnanerb TeXHUKOW penieHus ypaBHEHUH,
HEPAaBEHCTB, UX CHCTEM, IPUMEHSAS aHAJIU-
TUYECKHUE U rpauuecKkre METO bl peleHus
IIpuMeHATH conepKaTeabHbI CMBICI IOHS-
THH Teopun TUDPEpEeHIMATBHOTO UCUUCIIe-
HUS NI aHajau3a MaTeMaTH4YeCKUX CHUTYya-
A0505|

CTpouTh reoMeTpruIecKre KOHQUTyparuu
3HATh CBOMCTBA IJIOCKUX (PUTyp, MPOCTpaH-
CTBEHHBIX TE€JI U YMETb HCIOJb30BaTh HUX
JUISl BBIYMCJIEHUS! 3HAYEHUN HCKOMBIX I'€o-
METPUUYECKUX BEJINYHH

OcHoBHBIE pe3yJabTaThl 3K3aMeHa mo matematuke 2009 r.

KonnuectBo obywaromnuxcs o01ieo0pa3oBaTelibHbIX yupexkaeHuit MypMaHckoii 00-
nactu, yyactByromux B EI'D mo marematuke, cokpatmwioch ¢ 10185 B 2003 r. no 4416 ye-
JIOBEK, a 1o cpaBHeHHIO ¢ 2008 . — Ha 159 6e3 yuéTta BBITYCKHUKOB MPOIUIBIX JET.

N3 5129 BeimyckuukoB 2009 1., cpenu KOTOphIX 579 — oOyuwaromiuecss BEUEpHUX
(cmennbix) mkon u 37 — obyuatomuecss HITO u CIIO, 1,4% mony4wiiv TeCTOBbIM Oai HU-
xe MuaumanbHoro (0-20). [To Poccun nannbiii mokazarens coctaBisieT 6,8%. 98,6% o0y-
YaIolUXCsl HaOpaJ MUHUMAJBHBINA TeCTOBBIN Oay u Boimie (21-100), uro Ha 5,4% BbIIIe
obmepoccuiickoro: 3 (0,06%) obyuatomuxcs noayywu o 100 6amios.

Cpennuii 0amn nmo maremMatuke B MypMaHCKOW 00JiacTd B 3TOM y4eOHOM Toay -
46,58, no Poccum — 42,9, npuyéM OH BBIIIE 10 CPABHEHUIO C IPOLIIBIM T'OJIOM U Y BBIITYCK-
HUKOB BEUEPHHX IIKOJ U cocTaBisieT 29,5 6amna. 53,17% BbINYCKHUKOB HE pelIaiy 3aja-
Hus tuna C, Mpu ATOM U3 IPUCTYNUBIIUX K UX penieHuto 72,04% o0ydaromuxcst Moy
HOJIb OaJIoB.

OcHogHble HanpagieHUa aHAIU3a pe3ynbomamaoes evinoinenusn 3aoanui EI'3 uvacmu 1

OO0s3aTebHBIM YCIOBUEM TOJOXKUTENBHON aTTecTalluyd OOydYaroluxcs 3a Kypc oc-
HOBHOM IIIKOJIBI SIBIISIETCS BBITIOJIHEHHE TPEOOBAaHUN K YPOBHIO MOJTOTOBKU BBITYCKHUKOB,
Mpe/ICTaBIeHHBIX (peepatbHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO CTaHJapTa o0Iero oo-
pazoBanus 2004 rona.
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Tabnuya 5

TpeboBaHMs K YpOBHIO TOATOTOBKU O0yJarOIIUXCS,

Ne biiok coneprxanus
IpoBepsieMble YacThiO 1

1. | Beipaxenus U | 3HaHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB, POPMYI MPH-
npeobpazoBaHus BEJICHUS, YMEHHUE BBIMOJHATh TOXKIECTBEHHbIE MpPEeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHUN U HAXOJIUTh UX 3HAYCHUS

3HaHue ONpeeNeHHsI U CBOWCTB Jiorapu(mMa, yMEHHE BBINOIHATH
TOX/IECTBEHHBIE TPE0OPa30BaHUS JIOTAPH(PMUUECKUX BBIPAKECHUH

3HaHME CBOWCTB KOpHS N-OM CTENEHH, YMEHUE BBIIOJIHATH TOXK/E-
CTBEHHbIE IPe0OPa30BaHNUs C KOPHIMHU M HAXOAMUTh MX 3HAUEHUS

BJIaIIGHI/Ie IIOHATUCM CTCIICHHU C paI_[I/IOHaJIBHBIM IIOKa3aTcJIeEM,
YMEHHUE BBITIOJIHATH TOXKICCTBEHHBIC IPEOOPa30BaHUS M HAXOIUTh
3HaYEHHE CTENECHEN

2. | YpaBHEeHUS u | YMeHHe pemarh npocTeiiie uppanroHaibHble, TPUTOHOMETPH-
HEPAaBEHCTBA 4yecKue, oKa3aTeabHbIe, TPOOHO-pAIlIOHANIbHBIC YPaBHEHUS U HE-
paBeHCTBA

YMeHue pemarb YpaBHEHHs C UCIIOJIb30BAHUEM PABHOCHIBHOCTU
ypaBHEHUU

Hcnonp3oBanne CBOWCTB (DYHKIMIA NpW pelIeHHH YpaBHEHUH WU
HEPABEHCTB

YMeHne npuMeHsITh 001Ire TpUEMbI pelIeHHs YpaBHEHUN

YMeHHe pelarb HEpaBEeHCTBA C OJHOW IEPEMEHHOM Ha OCHOBE
CBOMCTB (PyHKIIMH

3. | OyHKUIMH YMeHHne «4uTaTh» CBOWCTBA (PYHKUWHU MO rpaduKy U pacro3Ha-
BaTh IpadUKy JIEMEHTAPHBIX (YHKIUH

YMeHrne HaX0IUTh MHOKECTBO 3HAUYCHUH (PYHKITHH

Bnanenue npasuiamu auddepeHunpoBaHus U TaOIHIEeH Mpous-
BOJIHBIX JICMCHTAPHBIX (PYHKIIHIA

4. | Yucna v BBIYUCIICHUS Biiagenue BBIUMCIUTENBHOW TEXHUKOH: allTOPUTMAaMHU BBINOJIHE-
HUS apU(PMETUUYECKUX OIEepaluil ¢ YUClIaMH, IpaBUJIaMU CpaBHe-
HUS U OKPYIJICHUS

5. | I'eomerpuueckue ¢u- | YMeHue peniath 3a1a4y NPakKTHUYECKOTO XapaKkTepa

rypel M MX CBOWCTBa. | 3HaHWE (HOPMYJIBI BBIYHCICHHS TUIOMAAA OOKOBOW TOBEPXHOCTH

N3mepenue KOHYyca
F€OMETPUYECKUX
uryp.
6. | Crarucruka, YMeHue aHanM3upoBaTh HHPOPMAIUIO TPAKTUUECKOTO XapakTepa,
KOMOWHATOPHUKA, IpEeJCTaBICHHYIO rpaduyecku

TCOpUI BepO}ITHOCTeﬁ

1). KauecTBo 3Hanuii BeimyckHuKOB 2009 rona, xapakrepusyroliee 6a30BYIO IMOAT0-
TOBKY 10 KypCy MaT€MaTUKH, COCTaBuiIoO 79,2 %. JlaHHBIN MOKa3aTeb - cCaMblid BBICOKHM 3a
Bechb mnepuoj skcrepuMenTa caaur EI'D u cyliecTBEHHO BbIIIE MACHTUYHOTO MOKa3aTens
2008 r. Ha 31,1%. IIpuuéM BBIMYCKHUKH I'YMaHHUTapHBIX KJIACCOB OO0I€00pa30BaTeIbHbIX
YUpEeXKJACHUN U BEUEPHUX IIKOJ, HA U3y4YE€HHE MAaTEMaTUKU KOTOPHIX OTBOAMIIOCH MeHee 5
4acoB, TaK)Ke MOBBICUIIM YPOBEHb CBOEW 0a30BOil moArotoBku. [IpumepHbIil HHTEpBa BbI-
MIOJIHEHUS 3a/laHuil 0a30BOr0 YPOBHSI CJIOKHOCTH B COOTBETCTBUU C HOPMATUBHBIMHU IOKa-
3aresiMu — 40-90%. CooTBeTCTBYIOIINI OKa3aTeNlb Pe3yIbTATUBHOCTH PEIICHUS 3aJaHUl
yactu 1 Ha EI'D ynoBineTBOpseT JAHHOMY NMPOMEXKYTKY U HAXOJUTCS MPAKTUYECKU HA TOM
xe ypoBHe, uTo u B 2007 roay (Tabi. 6).
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Tabauya 6

Ka4ecTBO 3HaHMI 0230BOr0 YPOBHS BHINYCKHMKOB MypMaHCKO#M 00J1acTH
B 2004-2009 rr. mo MaTeMaTHKe

Tox 2004 2005 2006 2007 2008 2009
Kaseetso | o5 ogy 67% 69,3% | 784% | 481% | 79.2%
3HAHUU

2). aTepBan pa3dpoca pe3yabTaTOB BHIIOJTHEHHS 32IaHUI 10 COAePKATETbHBIM
0J10KkaM 0a30Boro ypoBH# (Ta0i. 7-9) B yucOHBIX 3aBeeHUAX MypMaHCKOH 00JacTH 10C-
TaTouHOo OonbIoi: oT 23 10 95%. B xputHueckoi 30He HaAXOAUTCS CHOPMUPOBAHHOCTD Y
o0OydJarImuxcsi YMEHUU perniaTh MPaKTUKO-OPHUEHTUPOBAHHBIC 3a7a4d: TOJIbKO 23% BepHO
MPUMEHIIA apu(METUKO-TEOMETPUIECKH amnmapar. Y poBeHb MOATOTOBKH IO CIEAYIOIIAM
JTUIAKTUYECKUM €IMHUIIAM: TOKIECTBEHHbIE TIpeoOpa3oBanus BeipaxeHuit (83%), pemienue

ypaBHeHM U HepaBeHCTB (80%), «utenue» pyHkuui (89%) — onTUMaIbHbIN.

ITo cpaBHenuto ¢ 2004-2008 rT. pe3yapTaTUBHOCTH BBIITOJIHEHUS YYaCTHUKAMU JK3a-
MeHa 3a/1aHuil 6a30BOT0 YpPOBHSI 110 BCEM COZEpKATeIbHBIM JIMHUSAM MOBBICUIIACH MTPAKTH-

YCCKHU B IIOJITOpPA-ABa pa3a.

Pe3yabTaThl BHINOJTHEHUS 00YYAIOIMMHUCS 3a1aHNI 6230BOI0 YPOBHS
B Mypmanckoii o01actu B 2004-2009 rr.:

Tabnuya 7
a) TOK/IeCTBEHHbIe MPeo0pa3oBaHus
I'on Jlorapudmsl Tpuronomerpus Crenenu Kopuu
2004 73% 66% 78% 7%
2005 80% 72% 76% 74%
2006 78% 49% 87% 80%
2007 86% 47% 86% 84%
2008 47,3% 21,3% 70,6% 59,3%
2009 89% 63% 95% 85%
Tabnuya 8
0) pelieHUe YPAaBHEHHMd M1 HEPABEHCTB
@]
s 5 2 2 © : 2
) 4 o I < )
sg | £5 | g | Eg | EE | SE | i
:E = Z S E S E 5 g 2 | 283
Tox Z = o = &z s = g o S o S 2 5
= S m S m = M < /A = "Q g &
S g 88 5 8 g & = & = E &
== | B> | E- | E5 | E¥ | Ee S 2
S 5 = & = G e,
= o ~ =
=
2004 71% 58% 76% 56% - - 68%
2005 79% 59% 69% 58% 69% 54% 73%
2006 63% 53% 64% 45% 67% 47% -
2007 73% 84% 75% 75% 85% - 77%
2008 29% 43,7% - - 41% - 58%
2009 - 79% - 64% 91% - 85%
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Tabnuya 9
B) «4TeHNE» QyHKIUN

O061acTh MHoXxecTBO IpomexyTxu Bun
I'on ONpEAEIIECHUS 3HAa4YCHUU MOHOTOHHOCTH, | TIpoM3BOHas 94ETHOCTH

b b 3HAKOIOCTOSIHCT byHKIII b

YHKIIUH VHKIIUH I —— YVHKIIHH

2004 53% 59% 82% 2% -
2005 - 69% 71% 83% 12%
2006 49% 74% 68% 85% -
2007 74% 87% - 87% 74%
2008 41 % 46,3% 55% 62,7% 53,7%
2009 - 91% 85% 91% -

B Teuenue Bcero mepuona crnaun obOyvarommmucs EI'D BcTpedaroTcsi cUCTEMHBIE
omnOKu B pazaenax «TpuroHoMerpus» (HE3HAHUE OCHOBHBIX TPUTOHOMETPHUYECKUX (Hop-
MyJT JUIsl PeoOpa3oBaHUsl BHIPAKEHUN U PEIICHUST YpPaBHEHUMN) U «YpaBHEHUs, HEPABEHCT-
Ba, CUCTEMbD» (HEYMEHHE MIPOBOIUTH OTOOP KOPHEH IPH PEIICHUH UPPALMOHATIBEHOTO ypaB-
HeHus1). TeM He MeHee, COOTBETCTBYIOIIUN ypoBeHb MpuoOpeTéHHbIX 3YH — nomycTuMbIii:
63,5%. [lonoxurenpHas quHAMUKA COPMHUPOBAHHOCTH Y OOYUAIOIIUXCS MAaTEMaTUYECKHUX
HaBBIKOB HAOJIIOJACTCS MPHU ONUCAHWM W HMHTEPIPETAUd CBOMCTB (YHKIHM, 3adaHHBIX
aHAIUTUKO-TpaduueckuMu criocobamu B paszjene «DyHKIUU, UX rpaduku, CBOWCTBA» U
MIPUMEHEHUH ONPENEJICHUI U CBOMCTB CTENEHU C PAllMOHAJIBHBIM I10KA3aTelIeM U KOPHEM B
pazaene «CTeneHb U KOPHU»: POCT COOTBETCTBYIOIIMX MMOKA3aTEIEH M0 CPAaBHEHUIO C MPO-
IUJIBIM ToIoM — 33% u 25%.

Bnepsoie B conepxkanue KM 2009 BkiroueHbl 1Ba HOBBIX THIIA 3aJaHUM Ha Ipak-
TUYECKOE MPUMEHEHHE 3HAHUMU: Tpaduyeckas UHTEPIpETalnsl CTaTUCTHUYECKON nHpOopMa-
IMA U apu(PMETUUYECKUE BBIUMCICHUS BEJIWYUH IO TEOMETPUUECKOMY CIOKETy. 88% 00y-
YaIOLUXCs CIIPABUIIOCH C TIEPBBIM THUIIOM 3a]1a4.

Bropoii BbI3Bast ocoObie 3aTpyaHeHus. 77% 00yJaromuxcs He PelIniii JaHHYIO 3a-
Javy: HEe 3HAIW WX JOMYCTHJIM OIMIUOKA B MPUMEHEHHH (OPMYJIIbI ISl BEIYMCICHUS TII10-
agu O0KOBOM MOBEPXHOCTH KOHYCA; HEBEPHO MPOBENH PACUETHI HCKOMBIX BEJIMYMH.

JIns moBBIIIEHHWsS] KadecTBa 0a30BOM MaTeMaTHYECKON MOJATOTOBKH OOYYaIOIIMXCS
YUUTENSIM MaTeMaTHKU HEOoOXOAMMO TpoaHanu3upoBaTh «O0sS3aTeNbHBIA MHUHUMYM CO-
JIep>KaHUsl OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM» B pasjiesie « IJIeMEHThl KOMOWHATOPH-
KW, CTATUCTUKHA M TEOPUU BEPOSITHOCTEIN», YUECTh, UTO (HOPMYITHPOBKA U TEMATHKA OTAEIb-
HBIX 33/IaHUM HOCUT MEXIPEAMETHBIA U IPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep, ONUPaECT-
Csl Ha KU3HEHHBIN OTBIT MIKOJIBHUKOB.

B cBs13u ¢ 3TUM HEOOXOAMMO BBOJAUTH B IPAKTUKY PAOOTHI:

1) pElIeHNe KOHTEKCTHBIX 3a/1ay;

2) npocreinre KoMOMHAaTOPHBIE 3aa4H;

3) 3a/layil Ha BBIYMCIIEHUE BEPOSITHOCTU COOBITUN Ha OCHOBE MOJACYETA YHCIIa
UCXOJIOB;

4) MPaKTUYECKUE 3a7aud Ha aHaIU3 JuarpaMm, rpadukoB, HHPOPMALUKA CTaTH-

CTHUYECKOI0 XapakTepa.

3). Ho3;1eMenTHBII aHaamu3 3aganuii yactu 1 EI'D-2009 no matemaTuke (tadm. 10)
nokasaj, 4to 59% mpoBepsieMbIX JIEMEHTOB COoAepk aHUs 0a30BOr0 YPOBHSI — 3TO 3HAHMS,
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YMEHMS M HaBBIKH, COPMHUPOBAHHBIC B OCHOBHOW OOIICH IIKOJE, W JIMIIb OKOJIO OIHOU
BTOpOIi (41%) — B cpeniHeit (1OTHOM) 0011IeH mKoJIe.

Tabauya 10

IMoxaemenTHbIN anaan3 3aganuii yactu 1 EI'D-2008 mo MmaTtemaTnke

Crynensb, Ha KOTOPOI
bopMHpYIOTCS TaHHBIE

3amanue DJICMCHTSI YMEHUS U HaBBIKH
coJiepKaHus
OcHoBHast Cpennsis
IIKOoJIa IIKOJIa
Al. Yrpoctute BbIpaXEHUE: CBOMCTBA CTEIIEHU C pa- +
a1,5,3a—0,4 [IAOHAJILHLEIM I[OKa3arte-
JIeM
JEUCTBUS C OTPHIIATEIIb- +
HBIMH YHCJIAMH
A2.Y1pocTuTe BhIpaKCHHE: cBoiicTBa apudmerHnye- +
3/ 14 CKOr0 KOpHA N-i CTENEHU
a JNEUCTBUS C paIlMOHAIIb- +
3\/¥ HBIMH YHCJIAMH
A3. Beruucnure: orpezesieHue oraprudma +
Iog ’ 176 — Iog 5 11 CBO¥CTBa Jorapudma +
JIeJICHUE LICJIBIX YHCEI +
A4. OyHKuus Ha pHUCYHKE 3aJaHa | OIpelesieHue CBOMCTBA + +
rpadudecku. Ha kakoM M3 yKa3aHHBIX | MOHOTOHHOCTH  (yHK-
IIUH, 3aJaHHON Tpaduye-
CKH
YHCIIOBBIE TPOMEXKYTKH, +
nXx 0003HaYCHUS
AS. Haiitu mpou3BOJHYIO (PYHKIIUU: npaBwia  auddepeHIu- +
y = %3 —5x pOBaHUS
MPOU3BOAHASA CTEIEHHOU +
byHKIIUHU
YMHOKEHHE  HaTypallb- +
HBIX YHCET
A6. HaiiTh MHOXXECTBO 3HAUYCHHM | MHOXKECTBO 3HAUCHHUI +
byHKIIH: TPUTOHOMETPHUECKUX
y =9sin X QyHKumit
YHCIIOBBIE TPOMEXKYTKH, +
nXx 0003HaYCHUS
A7. Ha pucyHkax mpeicTaBlieH Tpa- | aHallu3 peajbHBIX YH- +
¢uK MOTpeOICHHs JICKTPOIHEPTUU B | CJIOBBIX JAHHBIX, Mpe-
TEYCHHE CYTOK B TOPOJCKON KBAapTH- | CTaBIEHHBIX B BHJE Tpa-
pe. Ckonpko wyacoB mnoTpebieHue | puka
ANeKTpodHeprun Obuto Oonbmie 2,0 | omeHKa pe3yiabTaTa BbI- +
kBTt? JHCICHUN

11
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NS e
o 2 4 6 § 10 12 14 16 18 20 22 24

apudMeTUYECKHE JICUCT-
BUA C ABY3HAaYHBIMHU
YHCIaMU

+

AS8. Peminth HEpaBEHCTBO:

6x+18>0
X

MPUMEHEHHE HENpephIB-
HOCTH

MCTO MHTCPBAJIOB

00JacTh CyIIECTBOBAHUS
Ipodu

YHCIIOBBIC TPOMEXKYTKH,
nx 0003HaYEeHUSA

A9. Pemiuth ypaBHEHUeE:
sinx=1

peuieHue  IPOCTEUIIUX
TPUTOHOMETPUUECKUX
YpaBHEHUH (4acTHbIN

cirydaid)

A10. Pemnth HEpaBEHCTBO:

410516

peuieHue  IpOCTEUIIEro
M0Ka3aTeJIbHOIO  Hepa-
BEHCTBA

CBOMCTBO MOHOTOHHOCTH
MOKa3aTeIbHON (PYHKITUH

npeaAcCTaBJICHUEC YHC/Ia B
BHUAC CTCIICHU

YHCIIOBBIC TIPOMEKYTKH,
nx 0003HaYEHUS

B1. HaiiTu 3HaueHuEe BbIpAKEHHUS:
4-5tg*x-cos® X, e
sinx=0,2

OCHOBHBIC TPUI'OHOMCT-
PUUCCKHUEC TOXKIACCTBA

JNEUCTBHSL C PallMOHAIIb-
HBIMU YK CJIAMH

B2. Pemuth ypaBHeHue:

Vx> —9=4

pelieHrne HppanroHaib-
HOT'O YpaBHEHMSI

peIICHUC HCIIOJTHOT'O
KBaJApPATHOI'O YPABHCHUS

oTOOp KOpHEW ypaBHe-
HUS

B3. BepxHss uyacTh OamHM HUMeEeT
dbopMy KOHyca, paauyC OCHOBAHUS
kotoporo 9/I1 m, a oOpa3zyromas 7 M.
(cM. pucyHOK). BOKOBYIO TOBEpXHOCTH
KOHYCa TUIAHUPYETCS MMOKPBITh MO3au-
Koi. CKOJIBKO MEIIKOB KJjiesl MoTpely-
€TCsl KYNUTh JUIsl BBITIOJHEHHS ITOU
paboThI, eclii pacxo Kiiest 5 KT Ha

1 M2 B omHOM Memke 25 KT knes?

¢dopmyna miomanu 60-
KOBOW IIOBEPXHOCTH KO-
Hyca

JNEUCTBHSL C pPallMOHAIIb-
HBIMU YK CJIAMH

INpUKUIKAa U OLCHKa pe-
3YJIbTATOB BBIYHUCIICHUA
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[IpencraBiaeHHbIE BBIIIE PE3YJIbTATHl JUKTYIOT HEOOXOAUMOCThH BBIJCICHUS YUHUTE-
JIeM, KaK B MEePUOJI BCEro y4eOHOro mpolecca, Tak U BO BpeMs MPOBEJCHUS UTOIOBOTO T0-
BTOPEHHUS Kypca MaTeMaTUKHU MpHU moArotoBke K EI'D yuyeOHOro BpeMeH! Ha aKTyalu3aIuio
CIeyIOINUX YMEHU, popMupyemsbix B 5-9 kaccax:

Tabnuya 11

Ne Kypcsl
MaTeMaTHKH

VYmMmern

Hcnonb3oBate nmpuodperénnsie 3YH
JUIA

1. | Apudmernka

BBINOJIHATE YCTHO apudmernue-
CKHME ACUCTBUSA C PALMOHAIBHBI-
MU 4YHCIaMU

pELIEHUs] HECIIOKHBIX IPAKTUYECKUX
pacd€THBIX 3a1a4

MEPEeXOUTh OT OXHOW (OPMBI
3aIyCH YUCeN K JPYroi

YCTHOW NPUKUAKUA U OLICHKU PE3yJIbTa-
TOB BBIYUCIJICHUN

I10JIb30BAaTbCA OCHOBHBIMH €IH-
HHUIIaMH I/ISMepeHI/Iﬁ

MHTEPIPETALMU PE3YNIbTATOB PEIICHUS
3a1a4 ¢ y4€TOM OIpPaHHYEHUH, CBSI3aH-
HBIX C peaJbHbIMH CBOMCTBAMH pac-
CMaTPUBAEMBIX ITPOLIECCOB U BJICHUN

2. | Anrebpa

BBIMIOJIHATH OCHOBHBIE JCHCTBHS
CO CTENEHSMHU C IENbIMH IO0Ka-
3aTeNs MU, ¢ MHOTOWICHAMH U C
anreOpandeckuMHU ApoOsIMU

MOJCJIUPOBAHUS TPAKTUUYECKUX CHUTYa-
III/Iﬁ 1 UCCICOOBAHUSA HOCTpOCHHI)IX MO-
nenen

BBITIOJIHATh TOKJIECTBEHHBIE
npeoOpa3oBaHus PallMOHATBHBIX
BBIPAKCHUI

OIMMCAHUS 3aBHCHUMOCTEU MCKAY BCIIN-
YUHaMHU MpU UCCICAOBAHUUN HECIIOKHBIX
MPAKTUYCCKUX CI/ITyaI_[I/II‘/’I

OCYIIECTBJISITh B BBIPAKEHUIX U
dbopMynax dYHCIOBBIE TOJCTa-
HOBKH

WHTEpIpeTau rpaduKoB peaTbHBIX
3aBUCHUMOCTEN MEXK/y BEJIMUYNHAMU

BbIpaXaTh U3 (popMyn oaHy Iie-
PEMEHHYIO Yepe3 Ipyrue

BBINOJIHEHUS pacuéToB 1o (hopMyIam

MPUMEHSTh CBOICTBa apudme-
TUYECKHUX KBAJPATHBIX KOPHEU

peuarb J'II/IHCI\/'IHLIC, KBaJApaTHBIC,
palluOHAJIBbHBIC YPABHCHUA U HC-
PaBCHCTBA

OIPECACIIATE KOOPAWHATBI TOYKH
IIJIOCKOCTH

HaXOJUTh 3HaUYeHUs1 QYHKIIUU

OTIPENIeNIATh M OINHCHIBATH CBOW-
cTBa (DYHKIMHA
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4). PacnipeesieHue y4eOHOH HArpy3KHM Ha M3y4eHHe TeM Kypca ajareOpbl U Ha-
yaj aHajau3a (0a30Bbli YypOBeHBb), npoBepsieMbix EI'J B wactu 1, B 3aBUCMMOCTH OT
ucnosb3yemoro Y MK

Tabnuya 12
Ne YMK u3 ®OenepanbHOro rnepedHs Temarnueckue
Y4eOHHMKOB, PEKOMEHIOBAaHHBIX Kon-Bo vacos, 0110KH,
MunucTepcTBOM 00pa3oBaHUs U Ha U3y4CHUE OTCYTCTBYIO-
Hayku P® k ucronp3oBanuio B o0pa- | M3gaTenbcTBO TEMATUYECKUX e B YMK B
30BaTeIBLHOM Ipoliecce B 0011eo0pa- OJIOKOB COOTBETCTBHUU C
30BaTEIbHBIX YUPESKIACHUAX, HA (%) IPUMEPHBIMU
2009/10 y4ebHblii Tox IporpaMMaMu
1. | Kommoropo A.H., AbpamoB A.M., | [Ipocsenienue 41% «CroxacTukay,
Hynaunei FOI1. u ap. AnreGpa u «Metoasl  pe-
Hayaja MaTeMaTH4eCKOro aHalu3a. HIEHUH ypaBHe-
10-11 xmaccer HUH, Hepa-
BEHCTB, cuc-
TEM
2. | Mopakosuy A.T. MueMmo3rHa 53% «DyHKIIUU, UX
AnreOpa ¥ Hayaja MaTeMaTUYECKO- CBOWCTBA u
ro ananu3a. 10-11 kmaccel rpapukn» (9
KJIacc)
3. | Komsarun KO.M., TkaueBa M.B., ®e- | [IpocBemenue 49%
nopoa H.E. u np. mox pen. Kux- -
yeHko A.b. Anrebpa u Havana mare-
maTtnueckoro afaiausa. 10,11 kiraccsl
4. | Hukonbckuit CM., ITloramoB M.K., | [IpocBemenue 47%%
PemrernukoB H.H. u np. Anrebpa u -
HayaJla MaTeMaTUYECKOTO aHaJIn3a
5. | MypasuHn I' K., Mypasuna O.B. An- | [Ipoda 40%
rebpa M Havaja MaTEeMaTHUYECKOTO -
a"amm3a. 10, 11 kaaccel

[Tpu BbIGOpe YMK mno marematuke Ha TpeTbed CTyneHH OOydeHHs HeoOXOJIMMO
YUUTBHIBATh aBTOPCKOE pacipesiesieHue yueOHON Harpy3Ku Ha M3y4eHHe TeM KypcoB aireo-
PBI M Hauaj aHaiu3a u reometpuu, nposepsiemMbix KM EI'D, a Takxe cobmroneHune npeem-
CTBEHHOCTU METOJMYECKUX U COJEPKATEIbHBIX ACIIEKTOB IOCTPOEHHUS KypCOB, YPOBHS Ma-
TEMaTUYECKON MOJrOTOBKHM OOydaroImuxcsi U TpeboBanuii denepanbHOro KOMIOHEHTA ro-
CyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB CPEIHEro (IOJHOr0) 00Imero oopa3oBaHus
Y TOCYAApPCTBEHHBIX MpPOrpamMMm Mo matemaTuke. [103ToMy A MOBBIIIEHHUs KadyecTBa 3Ha-
HUHM, XapaKTepU3yIOIIX 0a30BYI0 MOJATOTOBKY OOY4YalOIIUXCS TYMaHUTAapHBIX KJIACCOB 00-
111e00pa30BaTeNIbHbIX YUPEXKACHUN W BEYEPHHUX IIKOJ, PEKOMEHIYIOTCS yYEOHHKH aBTOD-
CKHX KoJeKTHBOB Mopakosuya A.I'., CmupHoBa .M. Marematuka. 10, 11 (6a30BsIii ypo-
BeHb), Konmoropoa A.H., A6pamoBa A.M., Jynuuneina FO.I1. u ap. Anrebpa u Hauana
Maremartnueckoro ananuza. 10-11 (6a30BwIif ypoBeHB); A1 MPpOdUIbHBIX KiIaccoB: Buen-
kuHa H.f., UBameBa-Mycarosa O.C, llBapudypna CU. AnreOpa u Havaiga maTeMaruye-
ckoro ananu3a. 10, 11 (mpodunbublil yposens), Komsruna KO.M., Tkauesoit M.B, ®enopo-
Boi H.E. u ap. mox pen. Xwxuenko A.b. Anrebpa n Hauana MaTemMaTH4eckoro aHanuza. 10,
11 (6a3oBbiii U npoduibHbIN ypoBHH), Mopnkosuua A.I'., CemenoBa I1.B. Anrebpa u Ha-
yaja MaremaTuueckoro aHanmza. 10, 11 (mpoduinbHbI ypoBeHb)
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Ocnoenvle Hanpaenenus aHalu3a pe3yibmamos evitnoanenus zaoanuii EI' Yacmu 2

IIpoBepka 27E€MEHTOB COAECP/KAHUS U BUIOB JEATEIBHOCTU IIPU PEIICHUM 3a1a4 I10-
BBIILIEHHOT'O YPOBHS OTBEYAeT KaK MUHHUMYMY COJIEp>KaHUsI OCHOBHOM U cpeHel (I0JIHOM)
IIKOJIBI M TPeOOBaHUAM K YPOBHIO NMOJATOTOBKH OOYYAIOIIMXCS, IPEIbABISAEMbIX BY3aMH K
aburypuentaMm. Yactp 2 BkmrouyaeT 10 3agaHuii, Npu pemIeHUH KOTOPBIX OT BBIMTYCKHHKOB
TpeOyeTcss IPUMEHNUTh CBOM 3HAHUs B U3MEHEHHON CUTYallMH, UCIIOJIb3Yysl METO/bI, U3BECT-

HbIE€ UM M3 IIKOJIBHOTO Kypca.
Tabruyal 3

TpeGoBaHus K ypOBHIO MOATOTOBKU 00YYaIOIIUXCH,

Ne | brnox conepxanus
e nposepsieMble 3aganusamMu B4-B11 yactu 2

1. | Bepaxenus U | YMeHHE BBIMOJIHATH TOXKICCTBEHHBIE NMPEoOpa30BaHUs BhIpa-
npeoOpa3oBaHus KCHHH, COZICpKAIUX JOTapru(MBI
YMeHue BBITIOJNHATh TOXIECTBEHHBIC MPeoOpa3oBaHUsS BBIpa-
KEHUH Ha COOTHOIICHUS MEXIYy TPUTOHOMETPHUCCKHUMHU
GyHKIHAMU
2. | YpaBHeHUS u | Mcionp3oBaHnEe HECKOIBKUAX MPHEMOB MPHU PEIICHUA KOMOH-
HEpaBEHCTBA HUPOBAHHBIX YPABHCHHI M HEPABEHCTB

ITpoBeaenne oTO6Opa peleHnil ypaBHCHUI

[IpumeHeHne cBOWCTB (PYHKIMI JIJIs1 ONpeAesieHns MeTo1a pe-
IICHUS] HEPABEHCTB

3. | OyHKIIUU YMeHue HaXoauTh MPOMEXYTKH MOHOTOHHOCTH (YHKIIUU TIO

rpaduky e€ mpou3BOTHOMN

Hcnonp30BaHue OINpENEeneHUusT W CBOMCTB IEPUOIHYECKOU
byHKIHH

Hcnonip30BaHKe OrpaHUYeHHOCTH (DYHKIUN

Haxoxzaenue obiactu onpeeneHus QyHKINU

4. | Yucna U | YMEHUE COCTaBJISTh MATEMATHUYECKYIO MOJENb NPEIIOKEHHON

BBIYUCIICHUS B TEKCTOBOM 3aJ]a4€ CUTYallM1
YMeHue peniaTb TEKCTOBYIO 3a/1a4y HA MPOLEHTHI

5. | 'eomerpuueckue [TpumeHeHre CBOWCTB (PUTYp U OCHOBHBIX (POPMYII IS pelie-
(GuUrypsl U UX CBOW- | HUS IJIAHUMETPUUECKHX 3a/1a4
crtBa. HM3mepenue | [Ipumenenne cBONCTB GUTyp M OCHOBHBIX (DOPMYII IJis pere-
F€OMETPUUECKUX HUS CTEPEOMETPUYECKUX 3a/1a4
dburyp.

[Tpu pazpabotke kpurepueB oneHku 3aaanuii C1 u C2 yuyuThiBaIUCh OCOOCHHOCTH
9THX 3aJa4: IPOBEPSIIOCH BJIAJIEHUE U3BECTHBIMM aJITOPUTMAMHU JACHCTBUI U METOJIAMHU pe-
HIEHUH, He TpeOOBajoCh BBHIMOJIHATH MHOIOLIATOBBIE MPEoOpa3oBaHUs U BBIUMCICHUS, a
TaK)Xe MPUMEHATh KaKOW-1100 0COOBIN, HEOOBIUHBIN pallMOHaNbHBINA NpueM perieHus. [Ipu
BBITNIOJTHEHUH IIAarOB PEIICHUS MPAaBUIBHBIN BEIOOP U MPUMEHEHNE COOTBETCTBYIOIIUX Tpa-
BUJI, JOPMYII U QITOPUTMOB JACHCTBUI HIIM COOTBETCTBYIOIIAs EPEPOPMYINPOBKA YCIOBUS
3aayyl (Hampumep, ¢ «rpaduueckoro sA3blka» Ha aHATUTHYECKUM SI3bIK «3aMEHSETCS» Ha
pelleHre ypaBHEHHsI) CBHIETEILCTBOBAIM 00 YCBOCHHH MPOBEPSIEMOT0 MaTepuana U 3Ha-
HUU TPAHULl €70 IPUMEHEHHS.

B cBs3u ¢ 3TUM KpuTepuM OLEHKHU BbinoJiHeHUs 3agaHuid Cl nu C2 yuyuThiBanu mnpa-
BUJILHOCTh BBIOPAHHBIX MPUEMOB WJIM METOJOB pPEUICHHS, a TaKkKe BBIOPaHHBIX (POPMYIL,
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IIpaBuII U CBOMCTB MaTeMaTUYECKHX OOBEKTOB M HE Tpe6OBaJ'II/I IIPUBCACHUA 000CHOBaHHMI
BBIITOJITHCHHBIX IIArOB PCHICHUS.

1). KayecTBO 3HAHMI1 BBIIIOJHEHMS 33/1aHUM [TOBBILIEHHOTO YPOBHSI CII0)KHOCTH BBI-
nyckuukamMu Mypmanckoit o6iactu B 2009 r. 26,9%, npuuéMm 3ananuii ¢ pa3BEPHYTHIM OT-
Betom CI1-C2 — 20,45%. IlpumepHblii WHTEpBad BBINOJIHEHHS 33JaHUN TOBBIIICHHOTO
YPOBHSI CIIO)KHOCTH B COOTBETCTBUM C HOPMaTUBHBIMU nokazareinsiMu — 10-50%. INomyuen-
HBIW pe3ysbTaT B 3TOM T'OAY MPEBBICUI MOJOBUHHYIO OTMETKY. B TO ke Bpems qocTtaToqHO
CYLIECTBEHHO MOBBICWIIMCH U PE3YJIbTaThl BbiNoNHEeHUs 3aganuii C1-C2: Ha 15,8%.

CrnenyeTr OTMETUTD, YTO JJAHHBIE 33JaHMsI BEPHO BBIIIOJIHUIN HE TOJIBKO O0yJaromiye-
cs1 00111e00pa30BaTENbHBIX U MPOPHIBHBIX KIACCOB, HO U T'YMaHUTApHBIX.

Tabauya 14
KauecTBO 3HaHMIi BHINOJHEHUS 32IaHUI 110 MAaTeMAaTHKE MOBBIINIEHHOT0 YPOBHS
BbINyckHUKamMu MypmaHnckoi odsactu B 2004-2009 rr.

Tox 2004 2005 2006 2007 2008 2009
Kasectso | 5 794 216% | 195% | 23.6% 9.6% 26,9%
3HAHUU

Tabauya 15

Pe3ysibTaThl BHINOJTHEHHUS AJIre0panvyecKnx 3a/1aHUil MOBBIIIEHHOTO
ypoBHs caoxHocTH C1 1 C2 B Mypmanckoii odsaactu B 2005-2009 rr.

l'on Cl C2
2005 14% 22%
2006 24% 14%
2007 23% 18%
2008 5,3% 4%
2009 17,9% 23%
Tabauya 16
2). Ilo3ieMeHTHBIN aHaau3 3agannil YacTu 2:
KomnuuecTso
oOygarommxcs, DNeMEeHThI
. Coneprxanue, YcBOEGHBI
Temaruueckuit CIIPABHUBILIUXCS coJlepKaHus,
6110k pOBepsEMOe 3aJaHUSIMH ¢ sananuem (%) AJIEMEHTHI Tpebylomye
KM cozepKaHus
2004- 2009 0TpaboTKH
2008 rr. r.
Boipaxxenuss u | B6. Boruncnenue 3HaueHus 17 27 OCHOBHBIE (bopMybl
peoOpa3oBaHusl | TPUTOHOMETPUYECKOTO  BbI- TPUTOHOMETp | TPUBEICHMUS,
paKeHHS: WYECKHe (bopMyITBI
T TOXIECTBA JIBOMHOTO  ap-
2cos 10 T'yMEHTa
11z .«
ctg =—-sin =
10 5
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YpaBHeHus
HEpaBEHCTBA

u

B4. Pemenue 31 25 CBOICTBa JIO- | pa3ioKeHue
norapuMHIECKOTO rapuMoB; BBIpKEHUS Ha
YpaBHEHHS: OlpesieieHue | MHOXKUTEIH;
logs (x + 2)3 _ norapudma yCIIOBHE  pa-
YHCTIa,; BEHCTBAa MpO-
= (log, (x +12)) - logs (x + 2) obnacthb U3BEICHHS
OINpeNeNieHus] | IByX MHOXH-
norapudmuye | Teneu Hyso;
CKOM oTOOp KOpHEH
byHKIMH, ypaBHEHUs
B8. Pemienne HepaBeHCTBa 27 32 penieHne METOIIBI  pe-
KOMOWHHUPOBAHHOTO THIIA! KBaJgpaTHOTO | MICHUS Hepa-
23—2x +x2 <34 9%— X2 YpaBHEHUS, BEHCTB  CMe-
= peleHue [IaHHOTO  TH-
MPOCTEUIIErO | Ma;
[10Ka3aTellb- CBOMCTBa MO-
HOTO YpaBHe- | Ka3aTelbHOM
HUS; byHKIMH;
CBOICTBa
KBaJpaTUYHOU
byHKIHH;
CBOICTBa
CJIOKHOM
GbyHKIHH;
otbop pere-
HUM
C2. Pemenue HepaBeHctBa | 14,5 23 | peuieHue COCTaBJICHHE
KOMOWHHPOBAHHOTO  THIIA: NPOCTEHIIIEro | MaTeMaTuyie-
HAWTU BCE 3HAYCHHS X, MPH MOKaszaTelb- | CKOM MOJIEIH
KOTOPBIX MPOU3BEJCHHUE BbI- HOTO  Hepa- | MO YCIIOBHIO;
PasKeHHI OJIOKHUTEIBHO BEHCTBA obmacte  cy-
\/m (YypaBHEHHS); | IIECTBOBAHUS
(bopMyJTBI apudmernye-
1 COKpAIIEHHO- | CKOTO  KBaj-

5)(2—2)( _5(X—1)2+1 +120

ro yMHOXe-
HUS;
CBOMCTBa
CTETICHH;
pelieHue Jim-
HEWHOTO He-
paBeHCTBa
(ypaBHeHHS);
pelieHue
KBaJIpaTHOTO
HEPaBEHCTBA

(ypaBHEHHS);

paTHOTO  KOp-
HS;
YCIIOBHE TIPO-
HU3BEJCHUS
JIBYX BBIpaxe-
HH#, OJHO U3
KOTOpBIX  He-
OTpHUIATEIILHO,
BHJIA

METOJl HMHTEp-
BaJIOB;

oTOOp perie-
HUH;

BBIYHCIIUTCIIb-
HBbIC HABBIKU
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OyHKIUU BS. «Yrtenue» rpaduxka mnpo- 28 44 onpeneneHne
W3BOIHOW (YHKIINU: BUJa  MOHO-
OHHOCTY
byHKIIMH  TI0
rpadpuky e€
TIPOU3BO/I-
HOW;
BBIUHCJICHHE
JUTHHBI
IIPOMEKYTKA
Ll d- L Ll L L L yObIBaHMs
B7. Haxoxnmenue 3Ha4YeHUI 33 49 ompezaeneHue | apudmernde-
nepuoandecKol  QpyHKIUU: U  CBOICTBa | CKHE JNEWUCTBUS
¢byukuus y=f(x) onpenencHa nepuonye- C paluoHalb-
Ha MHOXECTBE BCEX [IEUCT- CKOH  (hyHK- | HBIMH YHCIIa-
BUTEIILHBIX YUCEN U SIBJISCT- UM MU
Csl IEPUOAMYECKOM C MEepHO-
JIOM 5; HaWTU 3HAYCHHE BEI-
paskeHUs
f(8)+2f(-12)
4f@4
eciu f(-2)=—4 u
f(-1) =15
C1. Ilpumenenue reomerpu- | 13,6 17,9 | obnacte omn- | npeobpazoBa-
YEeCKOro CMbICIa IMPOU3BOJI- peneneHus HHUE BBIpaXKe-
HOW: HaiTu aOciucchl Bce JorapupmMu- | HUH;
Touek rpaduka GyHKIMN 4EeCKOU IIPOU3BOHAS

X3 B GbyHKIHH, CII0KHOM
(x) =2 _4l094(5-%) , Ka- OCHOBHOE JI0- | (h)YHKIIHH;

3 rapugmuye- | yClloOBHE  Ia-
caTenbHbIE B KOTOPHIX Ma- CKOE TOJIE- | pATIENBHOCTH
pauUIeIbHbI pSMOi CTBO: WIH COBIaje-
y=37X wm coBnajawor c TabIMIa Mpo- | HUS IPSMBIX;
HeMl H3BOJIHBIX reoMeTpuye-

3JIEMEHTap- CKHM  CMBICT
HBIX  (DyHK- | IPOU3BOIHOI;
ui; otbop perme-
MpaBuiIa HUU
muddepeH-
UPOBAHUS;
peleHue
JIMHENHOTO
yYpaBHEHHUs
UYucna B9. Pemenne tekcroBoif 3ama- | 11,1 18 pEILIeHnEe TeK-
BBIUUCIICHUS Y1 Ha MPOIICHTHI: OCEHBIO IIeHa CTOBOM 3aJaun

Ha CBEKITy IOHM3WNach Ha 15%
M0 CPAaBHEHHMIO C JIETOM; Ha
CKOJIBKO TIPOIICHTOB OOJIbIIIE
HY)KHO TpOJIaTh CBEKJIbI Oce-
HbIO, YTOObI BBIpyYKa OT €€
NpOJaXu yBeNmMuMnach Ha 2%
T10 CPaBHEHUIO C JIETOM?

Ha MPOLCHTHI;
BBIYMCIIUTENBH
bI€ HaBBIKU
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I'eomerpuye- B10. Pemenune crepeomer- 7,3 13 teopema [lu- | moHsTHE Yyrna
Ckre (QUryphl W | pUYECKOW 3aJjaud: paauyc daropa; MEXIy CKpe-
ux CBOWCTBA. | OCHOBaHMs IWJIMHIPA PaBEH HAXOXXICHUE | IIUBAIOIIUMHU-
W3mepenne 1, a BBICOTA paBHa 2.6 . KOCHHYCa Csl IPSIMBIMU;
TEOMETPHIECKHX | (yrnesicyr 4B 1 CD - nuamer- OCTPOro yIja | MPU3HAKH
BEJIMYHMH Bl ONHOTO M3 OCHOBAHHi OPSMOYTOJIb- | TIPSIMOYTOJIBHU
UMIMHEIPA, a oTpe3ok AA - Horo - Tpe- | Ka
YrOJIbHHKA,
ero obpasyromas. V3BectHo, CROMCTRA
yro AD= \/§ . Hatimute paBHOOEApEH
KOCHHYC yria MEXTY HOTO
npsimeivu A C u BD TpeYrojabHHUKa
B11. Pemienue nmiaHuMeTpu- 6,3 20 dbopmyna BBI- | CBOWCTBA
YeCKOM 3aJauyu: IUIOIIA]h YHCIICHUS TUTOIAIH
napajuieiorpaMma pasHa 4 TUIOMIA TN MHOTOYTOJIb-
V3, nuaronam BD = 2+/3 TpEYroibHH- | HHKA,
4 ~ ADB=30 ° : maitme Ka; BBIYUCIIUTEITb-
3HAYCHUE HbIE HaBBIKU
ctopony CD
TPUTOHOMET-
PHUYECKUX
byHKIMA Oc-
HOBHBIX  yT-
JIOB

3aaun MOBBILIEHHOTO YPOBHS 4acTH 2 B OOJIBIIEH CTENEHU MPOBEPSIOT OBJIAJCHHUE
HaBbIKaMH, COPMUPOBAHHBIMU Ha cTapuiei cTyneHu ooydeHus (okosno 72%). Tem He Mme-
Hee, 28% mpoBepsieMbIX 0a30BbIX MaTemaTuueckux 3YH, chopmMupoBaHHBIX B OCHOBHOM
IIKOJIE, CYIIIECTBEHHO BIIMAIOT Ha KauecTBO BblNojaHeHus 3aaa4 B4-B11 u C1-C2.

Janubie Tabmuubl 16 CBUAETENHCTBYIOT O TOM, uTo oOyuaronuecs 2009 r. mpoje-
MOHCTPHUPOBAJIU:

. OCO3HAHHOE YCBOCHHME MATEeMAaTHUECKHUX IMOHSTUH, B YACTHOCTH, CBOUCTB JIO-
rapudma, TabIUIbI MPOU3BOIHBIX JIEMEHTAPHBIX (PYHKIIHIA,

. 3HAHME ONPEJICICHHS U CBOWCTB MEPUOINYECKON (PYHKINH;

o OBJIaJICHUE CTIOcO0aMu pelieHus YpaBHEHUH, HEPAaBEHCTB, N3YYCHHBIX B Kypce
anreOpbl OCHOBHOM ITKOJIBI,

. HEYBEPEHHOE BJIAJICHHUE OCHOBHBIMH METOJAMH PEIICHUs 3a/lady U UX KOMOU-
Halu;

o HE JOCTaTOYHO C(HOPMUPOBAHHBIC YMEHHSI MCIIOIB30BATh HECKOIBKO MPUEMOB
MIPY PEIICHUH 3a/1a4 ¥ TICPEHOCUTH 3HAHUS B U3BMCHEHHYIO CUTYAIIHIO;

. HEYMEHHE aHaJTU3UPOBaTh YCIOBHE 334K,

. yYMEHHE COCTAaBJIATh MAaTEMAaTHUYECKYI0 MOJIENb MPEAIOKEHHON B YCIIOBUU 3a-
JIaHWS CUTYaIlUH;

o YMEHHUE yCTAHABIIMBATh CBS3b MEKIY CBOMCTBAMM (YHKIUH, ¢ TpaduKOM U

rpaduKoM e€ IPOU3BOIHOIA.

Beinonnenue 3aganuii B9-B11 BnepBble y4UTBIBAIOCH ITPU BBICTABIEHUU dK3aMEHa-
LIMOHHOW OTMETKH.

Habntonaercs monoxuTeNnbHas TMHAMUKA pelIeHUs] TeKCTOBOM 3aJaud U TeOMETpH-
YEeCKUX 3a/a4: Pe3yJbTaThl BbILIE (Ha 6,9-9,7%) 10 cpaBHEHUIO C IPOLUIBIMU TOAAMH.

19




IIpenmeTHO-CcOmEPKATEABHBIN aHaAu3 pe3yabTaToB E'2-2009

[Tpu BbIMOTHEHUU OOYYAIOUIUMUCS 33/JaHUI TOBBILIEHHOTO YPOBHS CIIOKHOCTH 3a-
(uKCUpOBaH HU3KHUI YPOBEHb BIIaJICHUS TEXHUKOM:

- IpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHHM (BEpOSTHO, OCHOBHBIE 3aTPY/-
HEHUs BbI3BaHBI HE3HAHWEM OCHOBHBIX TPUTOHOMETPUYECKUX PopMyI);

- peleHus Jorapu@MUIecKX ypaBHEHHN (MPEAnoNoKUTEIbHO, HE BIaICHUE METO-
JIOM Pa3JIOKEHUS BBIPAXKEHUS HA MHOXKUTEIIN );

- peleHns TEKCTOBOM 3a/1aul Ha UCIOJb30BaHUE allllapaTa MaTeMaTHYeCKOTO aHaJH-
3a (MpuYMHA — HEMOHUMAHKE YCJIOBHS 3a/layil, HE3HAHUE TeOMETPUUYECKOTO CMBICIIA TIPOU3-
BOJTHOM M YCIIOBUS MapaICIbHOCTH WIIW COBIAJICHUS MPSIMBIX);

- HaXOXKJICHUSI MHOYKECTBA PELICHHS] HEPABEHCTBA CMEIIAHHOTO THIA, COACPKAIIETO
MPPaLMOHAIBHYIO U TTOKA3aTEIbHYI0 (PYHKIUH.

Huxe (Tabn. 17) npeacTaBieHbl CpaBHUTEIbHbBIE PE3YNIbTAThl BBIMOJIHEHHS TUIHAY-
HBIX 33/IaHUI YacTH 2 3a Mepuoj dKcrepumeHTa u BBeneHus EI'D mo maTtemartuke B mITaT-
HBIN PEXKUM.

Tabnuya 17
Pe3yabTaTsl pemieHuss B Mypmanckoii odsaactu B 2004-2009 rr.
CrepeoMeTpHst Hccenenosanue
TekcroBbie CBOICTB (yHK-

I'on [Inanumerpus

3a1a4u YacTs 2 YacTs 3 L[1MU 10 TrpaduKy

e€ IPOM3BOTHOU

2004 11% 7% 9% 2% 27%
2005 15% 6% 10% 3% 37%
2006 10% 7% 7% 1% 34%
2007 12% 9% 8% 2% 32%
2008 7,5% 2,7% 2,3% 0,3% 14,7%
2009 18% 20 13 3,6% 44%

BrimenpencrasieHHble pe3ysbTaThl AUKTYIOT HEOOXOIMMOCTh 00IIe00pa3oBaTelb-
HBIM YYpEXKJIEHHUSIM 00Jee TIIAaTeIbHO MOAXOAUTh K OTOOPY TEMATHKH M IPOTpamMM dJIeK-
TUBHBIX KYpCOB, a Takke dPPEKTUBHOMY PACIIPEIEICHUI0 YAaCOB ITKOJBHOTO KOMITOHEHTA
Mo mpeaMeraMm oOpa3oBaTeIbHOM oOmacT «Maremarnkay. OOs3aTeIbHBIMU B IPAKTHKE
paboThl MPOPMIBHBIX KJIACCOB JIOJDKHBI OBITH Kypchl «PelieHue 3amau ¢ mapameTrpammu,
«denumoctp uymncen», «Mcnonbp3oBaHue cBOMCTB (PYHKIMI Mpu pelieHun 3anaud», «llnanu-
METPUYECKHIE M CTEPEOMETPUUYECKIE METOIBI PEIICHHS TEOMETPUIECKHX 3a1auy», «Pemenne
HECTaHJAPTHBIX 3a7au» Win «PelieHne KOHKYPCHBIX M OJMMMITMAIHBIX 3a7auy; JUIs o0Ie-
o0pa3oBaTeNbHBIX KiaccoB BBeCTH «llomroroBuTenbHBIN (aKyIbTaTUB», T'yMaHUTapHBIX
KJIACCOB M KJIACCOB BEUEPHHMX (CMEHHBIX) IIKOJ - MPAKTHKYM «MaTeMaTHu4ecKue METOJIbI
peleHus anredpandeckux 3aaau.

[Ipy W3y4eHWHM W MTOTOBOM IMOBTOPEHUHM Kypca OCHOBHOTO OOIIET0 M CpeIHEero
(monHoOro) 061IEero oOpa3zoBanus no MmareMatuke B 10-11 kimaccax cienyer yaenutb ocoboe
BHUMaHHE:

. palMOHAIbHOMY MCIOJIb30BAaHUIO METOIOB PELICHUS;

. IUTAHUMETPUU TPEYIOJbHUKA, MHOTOYTOJIbHUKOB, OKPYKHOCTH, IPUMEHEHUIO
BEKTOPHOT'O METOJa U MeTo/1a IpeoOpa3oBaHusl GUTyp AJsl PelIeHUs 3a/1ay;

o TeMe «YTJbl U PACCTOSIHUS B MPOCTPAHCTBE», IIPU 3TOM B XOJE MOBTOPEHUS

ClIeZlyeT peuiath He T€ 3aJaud, KOTOPbIE MpeJlarajuch 00yJaromMMcs NPy IMepBOHAYAIb-
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HOM HM3YyYE€HHUM ITUX MOHATUH, a 3a/1a4, B PEIICHUU KOTOPBIX UCIIOJIB3YIOTCA BCE CBEACHUS
0 MIPOCTPAHCTBEHHBIX (PUTypaxX, U3YUEHHBIX B Kypce CTEPEOMETPHH;

J CUCTEMATH3aLlMU METOJIOB PELICHUS TEKCTOBBIX 33/1a4;

o UCIIOJIb30BAHNUIO HECKOJIBKUX NPUEMOB IPU pEIIEHUM KOMOMHHPOBAHHBIX
YPAaBHEHHI U HEPABEHCTB;

J 0000IIEHUI0 METO/I0B PEIIECHUS YPAaBHEHUI U HEPABEHCTB;

. MPUMEHEHHIO ONPEEIEHUN U CBOMCTB (PYHKIIMI, 3aJaHHBIX JTMOO aHAIUTUYE-
CKH, JINOO rpapuueck;

o ocHOBaM Ju((hepeHIInaTbHOr0 UCUNCIIEHNUS, B YaCTHOCTH, YTEHUIO» Tpaduka

MPOU3BOIHON (DYHKUMU, MPUMEHEHUIO NMPOU3BOAHON K HCCIEIOBAHUIO (YHKIUH, a TakkKe
MCIIOJIb30BAHUIO T€OMETPUUECKOT0 U (PU3HUECKOIO CMBICIIa TPOU3BOIHOM.

Oowaa xapakmepucmura 3aoay Cl1 u C2 u no0xo006 K eé peuenuio

3ananusa C1 u C2 oTHOCATCS K 3aJJaHUsIM MOBBIIIEHHOTO YpoBHA. Bo Bcex BapmaHTax
KVM onu 6bumu omHOTUITHBIMU. BeimmyckHukH 11-X KJ1accoB y0BIETBOPUTEIHHO OBIACIIN
METOJIaMU aJreOpbl HepaBEeHCTB U Mud(epeHInaIbHOr0 UCYUCICHUSI U T0CTaTOYHO (op-
MaJbHO YCBOWJIM OCHOBHBIE MAaTEMAaTHUYECKHUE ONPEIEICHUS U AT OPUTMBI.

B KUM-2009 ycnoBue 3aganus Cl npeacTaBiieHO B CTaHAAPTHOM HOPMYITHPOBKE, a
C2 cBOIMIIOCH K COCTaBIIEHUIO MaTeMaTHYeCKOM Mojenu 3aaauu (HepaBeHCTBa). Makcu-
MaibHble 2 Oaia 3a BepHoe peuieHue 3aganus Cl nomxyuymno 12,4% oOyuaromuxcs, C2 —
10,3%, a 1 6amn 3a C1 — 6,5%, C2 — 12,7%. D10 nydiine mokazareid pe3yIbTaTUBHOCTH
BBITIOJTHEHUS TIOJIOOHBIX 3a/I1aHMI 3a Bce roibl cnauu EID.

OTMeTuM, 9TO KPUTEPUU OIEHKU BBIMOTHEHHS 3a/laHuil MoBbIIeHHOTO ypoBHS Cl u
C2, Bximouénnbix B KM -2009, nocratouno «okécTtkre». DakTHyecku 0ajabl HAYMCIISIOT-
Csl TOJIBKO B TOM cllydae, Korja oOydJaromyecs: sBHO JI€MOHCTPUPYIOT BlaJieHHE BHIOpaH-
HBIMH UMW METOJaMH perieHusi. Harpumep, mpaBUIbHO MPOBOJST MaTeMaTUYECKUE Onepa-
LM, UCCIIEAYIOT Bce TpeOyemble Ciydau, BHIMOJIHSAIOT OTOOP COOTBETCTBYIOIIMX PEIICHUN
COTJIACHO YCIJIOBHUIO 3aJaud. 3a 3T0 BbIcTaBisiercsa 2 Oamna. [Ipu sToM um gaércs mpaBo
TOJIBKO Ha OMMCKY ¥ BBIYMCIUTENBHYIO OMHUOKY. DTO onieHHBaeTcs 1 Gamom.

Hwxe npennaraercst oMH W3 BapUaHTOB PEIICHUS 3aJIaHUN TOBBIIIICHHOTO YPOBHS
CJIO’)KHOCTH 4acTH 2.

3adanue __CI: Haiinure alcmuccel  Bcex  Touek rTpaduka  (yHKUIUHU

3
X -
f(X)=—- 410459 yacarenshrre B KOTOPBIX TMapajuIebHbl psiMoii Y = 37X Wiu COB-
3

NaJaroT C HEH.
Pewenue:
1). O6nacts onpenenenus Gpyukimu f — npomexyrok (—o0;5). Vipoctum popmyiy,

3 3
sagarornyro Gpynkmuio: f (X) = X? — 4109465 _ X? —5+ X npu (—0;5).

2). Haiinem npoussoanyto: f'(X) = x2 +1.

f'(x) =37 npu Xx=-6(6 ¢ (—;5))

Bo3MoxHO, uT0 0bnacTh onpeneneHus Gynakuun f He HaliieHa B SIBHOM BHUJE, HO
npousBeiEH 0T60p KopHeit ypasuenus f'(X) =37.

Omeem: 6.
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PeKOMeHIlyeTCﬂ YaeJasaTb BHUMAaHUE HE (l)OpMa.]'ILHOMy YCBOCHUIO:

1. AJnropuTMa peleHus 3a/ladyd Ha HaXO0XJAeHHe a0CLHUCChl TOYKU KacaHHs C UcC-
M0JIb30BaHUEM F€OMETPUYECKOTO CMBICIIA IPOU3BOIHOM:

. HaXOoKJeHHe 00acTu onpeaeneHus GpyHKIuy;

. yIpoleHue (GopMyJibl, 3aJatoen (yHKIHIO;

J HaXO0XJEHHE MPOU3BOAHON (DYHKLINU;

[

MCIIOJIb30BAHKE YCIIOBUS MapauIeIbHOCTH WM COBNAACHMS (IEPIEHAUKYISP-
HOCTH) IIPSIMBIX;
IPUMEHEHHE F€OMEeTPUYECKOTO CMBICIIAa IPOU3BOIHON (YHKIIUH;
HaXO0K/JIeHHE aOCLUCChl TOUKU KaCaHUs;
0TOOp pelIeHUH.
OnpeneneHunii OCHOBHBIX XapaKTEPUCTUK — CBOWCTB (DYyHKIINH;

3. Tabmuupl TPOU3BOAHBIX M TMpaBwil AUdPEpeHIUpOBaHUSA, B TOM YHCIEC W
CIIOKHOH (hYHKITHH.

e o o

3adanue C2: Haiinute Bce 3HaYEHUS X, IIPU KAXKJIOM U3 KOTOPBIX POU3BEIECHUE BbI-

2 2
PKECHHH IIOJIOKUTEIBHO V2XH2 gy 52X 5D+ 190,

Pewenue:

2 2
1) V2X*2 —4.(5X 22X _5 D714 120) > 0.

2) Tk. 2%*2 _4 >0 na ero o6nactu OTIPE/ICTICHHUS, TO
2
[oX+2 x2-2x  p(x-1)2%+1 2X7°—4>0
277 —-4.(5 -5 +120) >0 < 2oox (12
3) 5 +120>0
X+2>2 x>0 x>0

2 = b= <:>O<x<1+\/§.
24557 5 120 T |x2—2x<1  |1-+2 <x<1+A2

Omsem: (0:1++/2).

Caenyer nejieHanpaBjaeHHO ()OPMHUPOBATH HA YPOKAX MATEMATHKHN YMEHUS:

o COCTAaBJIATh MATEMaTUYECKYIO MOJIENb M0 YCIOBHUIO 3a/1a4U;
. MIPOBOJUTH PAaBHOCUIIbHBIE TPEOOPA30OBAHMS;
. MPUMEHATh O0IME U YacTHble MPUEMBI NMIPU PEIICHUH KaK anreOpandyeckux,

TaK ¥ TPAHCIICHJICHTHBIX YPaBHEHUI U HEPABECHCTB.
Ananusz évinoanenus 3a0anuil wacmu 3

3aanus BHICOKOTO YPOBHS CJIOYKHOCTH B YacTH 3 B COOTBETCTBUU C TAKHUMH ke 00-
IIMMH KpuTepusimu, kKak v B 2003-2008 rr., onenuBaiuch ot 0 10 4 0anioB MaKCUMajbHO.
3,6% oOyuaromuxcsi cripaBuiuch ¢ 3aaanusmMu C3-C5, uro Ha 1% BbIlE IO CPaBHEHUIO C
MPEABIIYIIINM TOJOM.

Ilposepsaemuie Inemenmul cOOEPIHCAHUA U 8UOBL OeAmeTbHOCmU 6 Yacmu 3:

® yMEHHUE peliaTh 3aJIaHKe C MapaMeTPOM;

. yMEHHE peniaTh CTEPEOMETPUUECKYIO 3a/1a4y;

. YMEHHE peniaTh ypaBHEHHE KOMOMHHUPOBAHHOTO THIIA.
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Oowasn xapakmepucmura 3aoauu C3 u n00X00086 K €€ peuenuio

B 3amaue C3 naHbl NpoMeXyTOK U (PyHKIMS, 3aBUCALIME OT nmapamerpa. Tpebyercs
HalTH Takue 3HaYeHUs MapaMeTpa, IPH KOTOPHIX BHIIOIHEHO OIpe/IeIEHHOE YCIoBUE (CBOE
B Ka)KJIOM KOHKPETHOM BapHaHTE 3a/1auu), HallpuMep:

. XOTs OBl O/IHO 3HAYEHUE (PYHKIMHU NPUHAJJICKUT TPOMEKYTKY;

. XOTs1 OBl O/IHO 3HAaYEHNE PYHKIIUU HE PUHAIIEKUT IPOMEKYTKY;
o BCE 3HAUEHUS (PYHKIMU MPUHAJJIEKAT IPOMEXKYTKY;

o HH OJIHO 3Hau€HUE (PYHKLUU HE MPUHAJICKUT IPOMEKYTKY U T.I1.;

Haubonee panuoHanbHBIM CIIOCOOOM pEHIeHHs 3a/Jayd, MO-BUIUMOMY, SBISETCS
D (13% 01115178

1) HaliTH 00JacTh 3HAYEHUUN NaHHOM (QYHKIIMM — OHA OKa3bIBAETCA MPOMEKYT-
KOM, OJTMH U3 KOHIIOB KOTOPOTO 3aBUCHUT OT MapameTpa;
2) ONpeNIeTUTh, KaK PAcloioKeHa HaWJeHHas 00JIaCTh OTHOCHUTEIIBHO JAHHOTO

MIPOMEKYTKA U KaKOe yCJIOBUE HA €€ He()UMKCUPOBAHHBIM KOHEL] HEOOX0IUMO U TIOCTATOYHO
HAJIOXKUTh, YTOOBI BBIMIOIHIIOCH TpeOOBaHHE 3a/1a4H;

3) PEIINTH IOJYYEHHOEC HEPABEHCTBO OTHOCUTENBHO INAapaMeTpa, KOTOPOE CBO-
JUTCS K KBaJIpaTHOMY.

[lepeuricnenHble MIary MpeanoiaraloT MPOsIBIEHUE y OOyYaromerocs CIeAYIOLINX
YMEHUU U HAaBBIKOB:

1. YMmenune npoaHaiu3upoBaTh KOHKPETHOE BBIPAXKEHHME HA MPEIMET TOro, Kakue
3HAYEHUsl OHO NMPHHHMMAET MPU U3MEHEHUU KOHKPETHOH nepemMeHHoW. Tak ecnu QyHKUuUs

28—5X2

sanaéres popmynon Y(X) =1+ , TO €€ aHaJIu3 MOXKET BBITJIAAETH IPUMEPHO TaK:

2 2 .
e mpu X~ =0 mokaszarens a—5X° npuHUMAaeT CBOE HAHOOJbINICEe 3HAUCHHE, PABHOEC
a,
2 2
e mpu yBenauueHHH X~ 0T 0 10 00 mokaszareib & —5X° yObiBaeT oT a g0 — o0 (Tmpo-
Oerast Bce MPOMEKYTOUHBIE 3HAUCHHUS);

2
a-5x a
e [IpU 5TOM M3MCHEHHWHU Cama CTEINEeHb 2 npoberaet Bce 3HaveHust OT 2° 10 0
(mocreiHee 3HAUYEHUE CTENEHBb HE IPUHUMAET, K HEMY OHA JIMIIb TIPUOJIIKAETCS);

2
o a—-5x
e TakuM 00pa3oM, 00sacTh 3HaueHuit Gpynkimu Y(X) =1+ 2 , €CTh TIPOMEKY-
Tox E(y)=(11+2%].
Bnonne gomyctumo, uTo 00ydaromuiicss IpOBOAMII OMMCAHHBIN BBIIIE aHATU3 B YME,
a B paboTe 3anuchIBajl JIUIIb PE3yIbTaT.
2. YMeHue pacrnoyioKUTh HalJIEHHBIM U JTAHHBIM MIPOMEKYTKU HAa YMCIIOBOM MpsMOi

U TIOHSATH, KAKOE TEOMETPUIECKOE CBOMCTBO MX PACIOJIOKEHUSI 03HAYACT BBHIMIOJIHEHHUE Tpe-
O0oBaHus 3a7a4¥, CHOPMYITHPOBAHHOTO Ha JIOTHUecKoM si3bike. [lycTh, Hampumep, TpedyeT-

2
s, 9TOOBI XOTs OBl OJHO 3HaueHWe Tou ke Qynkuuu Y(X) =1+ 287>X IIPUHAIIEKAIIO
npomexytky (7 —272;9):

e JneBbIi KoHen - umcino 1 mpomexyrka E(Y)=(L1+ 2%]nexur 3aBenomo neee
IPaBOro KOHIA 9 JaHHOTO MPOMEXKYTKA,

® ]IS TOrO YTOOBI XOTSI OBl OJTHO YMCIIO U3 TIEPBOrO MPOMEXKYTKA MOMAI0 BO BTOPOU
MPOMEXYTOK, HEOOXOUMO U JOCTATOYHO YTOOBI OHM «3ALETHIIUCHY IPYTUMU CBOMMH KOH-
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oamMu, T.C. YTOOBI HpaBbIﬁ KOHCII IICPBOI'0 OKa3aJICA CTPOI'O IIpaBCC JICBOTO KOHIIA BTOPOIO,

VHBIMH CJIOBAMH, YTOOBI BEITIONHANOCH HepaBeHCTBO 1+ 2% > 7 — 2378,

3. Hanmm4me HaBBIKOB B PEIIEHUU HEPABEHCTB, & UMEHHO:

® B CBEJCHUH NOJTYYEHHOI'O HEPABEHCTBA K KBaJAPATHOMY OTHOCHUTEIHFHO HEKOTOPO-
ro CTaHIAPTHOTO BBIPKEHHS (K MPUMEpPY, MOIYYEHHOE BbIIIE HEPAaBEHCTBO IOCIE YMHO-
KeHns Ha 2% CTAHOBUTCS KBAJPATHBIM OTHOCHTEIBHO 3TOr0 MHOKHTEIs);

® B PCIICHUH KBAJPATHOTO HEPABEHCTBA WM JIOBEJICHUHU €T0 10 OKOHYATEIHHOTO OT-
BeTa (10 MPOCTEUIINX YCIOBHI Ha UCXOTHYIO HEM3BECTHYIO).

Pemenne onnoro u3 BapuanToB 3agaun C3 ¥ KpUTEPUH OLCHKH BBHITIOJTHEHUS JaHHO-
IO 3a/laHMsL:

3adanue C3: Haiinute Bce 3HaueHUs A, NPU KAKIOM U3 KOTOPBIX XOTsS OBl OJHO

2
snauerme pyuxuun Y(X) =1+ 227" npunamesxur mpomexytky (7-2%2:9).
Pewenue:

1)  obmnacts 3HayeHuit nanHoi dynkimu — npomexyrok E(y) = (L1+2%];

2) Haﬁ,Z[CHHBIfI IIPOMECIKYTOK IICPCCCKACTCA C 3aJaHHBIM TOrZa M TOJBKO TOrIa,
xorma 1+ 2% >7— 23-a :
3) IIOJIYYEHHOE HEPABEHCTBO PaBHOCHJIBHO CIIEAYIOLIEMY
28 £ 2 a<l
2?2 _6.22 48>0 (22-2)(22-4)>0 <= = .
28 >4 a>2

Omeem: a<1,a> 2.

3ameuanue:

CreneHb TOAPOOHOCTH TPEHAJIOKEHHOTO PEHICHUs JOCTAaTOYHA JUIsl TOJYYeHUS
MakcuMalibHOU otieHkH. [Ipu 3TOM B paboTax 0O0yJarommxcs:

1) HaXOXICHHE HEOOXOJUMOTO M JIOCTATOYHOTO YCJIOBHUS Ha MapameTp
COTPOBOXKIAIOCH PUCYHKAMU, WUTIOCTPUPYIOMIUMH Pa3IMYHbIC BAPUAHTHI PACTIOIOKEHUS
MPOMEKYTKOB Ha YHCIIOBOU OCH;

2) MCKOMBbIC 3HAYCHHS Mapamerpa ObLIM MOJIYYeHBI W3 YCJIOBHS, YTO TPH HHUX
JOJDKHO  CYIIECTBOBAaTh  XOTsI Obl  OJHO  pEIICHHE JBOWHOTO  HEPaBEHCTBA

7-2%8 <1225 _g

Kpumepuu oyenxu svinonnenus 3adanusn C3:

4 6anna — 000CHOBAHHO TOJIYYE€H BEPHBIN OTBET;

3 0ania — noJIy4eH OTBET, BO3MOKHO, HETOUYHBIN (T.€. OTJIMYAIOUIUICSA OT BEPHOIO
3aMEHOM CTPOTMX HEPABEHCTB HECTPOTHMH); OOOCHOBAHHUE OTBETA, BO3MOXKHO, COACPKUT
HEKOTOPBIE HETOYHOCTH WJIM MPOoOebl (Hampumep, HEBEPHO OOBSICHEHO WIIM HE YKa3aHo,
KaKue 3HAYeHHs MPUHUMAET AaHHAask QYHKIUS);

2 0aju1a — TMOJYYeHO HEOOXOIUMOE M JIOCTATOYHOE YCJIOBHE Ha MapaMeTp B BUJIC
HEpPaBEHCTBA (BO3MOXHO, HETOYHOTO), HO OHO HE PEIICHO WJIU PEIICHO HEBEPHO;

1 0an — B pelIeHnH eCTh HEKOTOPhIE TPOJBMKEHUS, HAIpUMEp, HaiijieHa 00yacTh

v o a
3HAYCHU I JAaHHOM (YHKIMH WM TPUBEICHO TOJBKO pocraroynoe yciosue (1+2° >9) na

napamMeTp WM MPOTHBOIIOJIOKHOE HEOOXOJUMOMY U JOCTATOYHOMY;
0 6a/I0B — BCe cilydyad pElIeHMs, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM
KpUTEPUSIM BBICTABIICHUS OIICHOK B 1-4 Oana.
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Boszmooicnvie sapuanmul pewenut oo6yuarowumucs zaoayu C3:
Pewenue na 3 bauna:.
VYciioBue 3a/1a4M BBIOJIHEHO TOTa M TOJILKO TOI'/Ia, KOraa

a<
1428 >7-252 2% _6.22 18>0 (22 -2)(2° -4 >0 ;a—ia
>

Omeem: a<l,a>2.

B npuBenéHHOM pemIeHHM MOJYyYEH HETOYHBIM OTBET: B HEM CTPOTHE HEPABEHCTBA
3aMEHEHbl Ha HECTPOrue. JTO MPOU3O0ILIIO M3-32 HETOUHOCTH B HEPABEHCTBE Ha IMapamerp.
Kpome TOro, m3 Tekcra pemieHuss HE YCMATPUBAETCS, MOYEMY 3alMCAHHOE HEPABEHCTBO
JIOCTAaTOYHO JJIS BBIMIOJHEHUS YCIOBUA 3ajauyM (Hy>KHa Kakas-To MHGoOpMaius O JPYrux
KOHI[aX UCCITIEAYEMBIX TPOMEKYTKOB).

Pewenue na 2 6anna

[Tonb3ysick CBOMCTBAMU KBaJIpaTUYHOW U CTEMEHHOW (YHKIMM, ToydaeM oOJacTh

snauenuit nannoi dynkimn E(y) = (1,14 2%]. Ona umeer o6IIyI0 TOUKY C IPOMEKYTKOM

(7- 23—a; 9) Torma u TOIBKO TOrA, KOrjaa

1422 >7-232;222_7.22_850;(2°-8)(22+1)>0; 2% >8 a>3.

Omeem:a > 3.

OTBeT HEBepeH u3-3a apUPMETHUSCKOW OMIMOKM MPH PEHICHHH HEPaBCHCTBA,
KOTOpPO€ COCTaBJICHO BepHO. IIpuBeieHO ae HEKOTOpOoe OOBSICHEHHE TOT0, KakK MOJydeHa
o01acTh 3HAaUeHUW JaHHOW (DYHKIIMH.

Pewenue na 1 6ann:

a
VuureiBas, 4To HamOonbllee 3HadeHne (yHKIMH paBHO 1+2° momyuaem, dTo

YCJIOBHE 3aJ]aul BBIMOJIHEHO, Korga 1+ 22>9=28>8«a>3.

Omeem:a > 3.

B 3TOM pelreHnn mMoaydeHo HEBEPHOE HEPABEHCTBO Ha MapaMeTp, TOUHEE, OHO SBJISI-
€TCs JIMIIB JOCTATOYHBIM, HO HE HEOOXOAUMBIM IS BBIOJIHEHUS TpeOoBanus 3amaun. O -
HaAKO O0OyJarolHiics OBLI HAa BEPHOM IIYTH U JAHHOE PEIIEHUE MOKHO CYMTATh HEKOTOPBIM

MIPOABHIKEHUEM.
Pewenue na 3 banna (ocnosano Ha opy2ou uoee):
[To ycoBHIO HYXHO, YTOOBI CYIIIECTBOBAJIO XOTS ObI OJTHO PEIICHHE HEPABEHCTBA
2
7-222 <142 <9< log,(6-2>?)<a-5x* <3<
< a—3<5x?<a—log,(6-2°2).
HNmeem
a—log,(6-2°?)>0=22>6-2"2=22_6.22+8>0=(2°-2)(2°-4) >0
28 <2 a<l
= .
28 >4 a>2
Omeem: a<1,a>2.

OtBeT 1 MeToA perieHust — BepHbl. OTHAKO MEPEXO/T OT IBOMHOTO HEPABEHCTBA K He-
PaBEHCTBY, JAIOIIEMy OTBET, HEJIOCTATOYHO OOOCHOBAaH B TEKCTE pelieHus. JledcTBUTEb-
HO, MIOYEMY OJAHOM JUIIb MOJOKUTEIBHOCTH MTPABOM YAaCTH JBOMHOTO HEPABEHCTBA JOCTa-

p—
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TOYHO JUISl CYIIECTBOBAHHUS XOTS OBl OJHOTO €ro pemeHus? DTO CIeAyeT H3 OICHOK
a—-3<a-log,6<a—-log,(6— 23—a) 1 5x% >0, 0 KOTOpBIX 1 TPEGOBATOCH YIOMSHYT.

Oowasn xapakxmepucmurxa 3aoauu C4 u no0xo00086 K eé peuteHuIo

Onucanue kongueypayuu:

3ananusa C4 B Bapuantax KM B urone 2009 roga no cBoeil CTpyKType HECKOIBKO
otinuyaroTcs oT 3anad C4 mpeamecTByromux Jer, HauuHas ¢ 2003 roxa v mo HacTosIee
Bpemsi. Panee mpepiaranach HeKOTOpas KOMOMHaIus (KOHPUTypalus), Kak MpaBUiIo, IBYX
buryp, u TpeboBaIOCh HAUTU KaKyrO-THOO €€ YMCIOBYIO XapakTepHUCTUKY. B sTom romy
paccmaTpuBaeTcs ojiHa puUrypa — npsIMOYyroJibHbIN NapajljiesienuIe]l, B KOTOpOM Ipejasiara-
€TCsl HAWUTU TOYHOE PACIOJIOKEHUE ABYX MEPECEKAIOIIMXCSA MPSIMBIX, a 3aT€M BBIYUCIUTH
TPUTOHOMETPUYECKYIO (YHKIMIO yIia, 0Opa30BaHHOIO MPSIMOM, CBS3aHHOW C JaHHBIMU
HPSIMBIMU OIIPEAENIEHHBIM 00pa3oM, U INIOCKOCTBIO TPAHM JAHHOIO Mapasuienenunena. [lpu
00OCHOBAaHMHM PEIICHUs HAaJl0 ObUIO MCHOJIb30BaTh M3BECTHBIN (DAKT: JIBE MEpeCceKaroluecs
MpsIMBbIE JIEKAT B OJHOM IIOCKOCTH. BBIUMCIUTENbHAS YacTh 3a/IaHMsI MIPOCTA U CBsI3aHa C
JIBYMsI BOXHEHIIMMH T€OMETPUUECKUMHU MOHATUAMU — MOJ00MEM TPEYrOoJbHUKOB M TOHS-
THEM yTJja MEXKIY NMPSMOH U IMIIOCKOCTHIO.

MemoOul pewenus:

Ilepsbiii cnocob6 — reoOMETpUUYECKUN - OCHOBAH Ha TOM, YTO JIBE€ IEpECEeKaIoIInecs
NpsIMbIE JIeXkKaT B OAHOW IIOCKOCTU. [locTpoeHue 3Toi MIIOCKOCTH SBISETCSA KIIFOUEBBIM
MOMEHTOM peleHus. /[ onpeneneHusi TOUHOTO PacHoIOKEHUs ITUX MPSIMbBIX OJHOIO MO-
CTPOEHUS YKa3aHHOW TUIOCKOCTH HEJOCTAaTOYHO. TpedyeTcsi MOMOTHUTEIBHO PACCMOTPETh
JIB€ TIapbl MOJOOHBIX TPEYTOJbHUKOB, KOA((UIIMEHTHI MO00Ms KOTOPHIX MO3BOJISIOT MOJI-
HOCTBIO XapaKTEepU30BaTh MOJI0KEHNUE 3a/IaHHBIX MEPECEKAIOIUXCS MPAMBbIX.

Bmopoii cnoco6 — BeKTOpHO-KOOpAUHATHRIN. B 3TOM ciiyuae oOydJaroiuecs 3aaaBa-
JU TIapaMeTPUYECKUE YpaBHEHMS MPSAMBIX U, ONMUPAsCh HA TO, YTO ITU MpPsIMbIe MepeceKa-
I0TCA, MOJTYyYald TOYHbIE KOOPAMHATHI JBYX TOYEK, YEPE3 KOTOPbIE MPOXOJUT OAHA U3 ITUX
MIPSIMBIX.

[Ipennoxennsie nanee pemenus 3anady C4 u3 BapuantoB KMIM-2009 u cootBetcT-
BYIOIIME UM KPUTEPUU OLIEHWBAHUS PELICHUH 00y4yarolIMMHCS HAMMCAHbI, UCXOA U3 Mep-
BOT0O croco0a, OMUCAaHHOrO BbIlIe. DTOT NpUEM siBIsieTcss Oosiee pacnpoCTpaHEHHBIM, IO-
CKOJIbKY MapaMeTpUYecKhe YpaBHEHUS MPSMbIX B IPOCTPAHCTBE MU3yU4alOTCs TOJIBKO B Kilac-
cax ¢ yriayOiaEHHBIM U3YyYeHHEM MaTeMAaTHKH.

Huxe npuBoauTcs pelieHrne 0JHOTO M3 BapUaHTOB 3afauu C4 ¢ mOMOILIbI0 IEPBOTO
croco6a U KpUTEPUH OLIEHKH BBITTOJIHEHUS JAHHOTO 3aaHMs:

3adanue C4: Hau MPSMOYTOJIbHBIN napauiesyenure
ABCDAB,C,D;, AB=1 AD=3, AA =4.

Touka M nexur Ha otpeske BC;, Touka N nexut Ha orpeske BD, npsimeie AM u

AN nepecexarorcs.

Onpenenute TaHreHe yriia Mexay npsamoit AM n miockocteio ADD; ecir BN:ND =
2:5.
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Pewenue:

1. ITo ycnosuio mpsameie AM AN mepecekarorcs, mostomy touku A, M, N, A ne-
’KaT B OJTHOM IIIOCKOCTH — IIOCKOCTU ¢ . IImockocTh ¢ mpoxomut uepes npsimyto AA , xo-
topast mapayutensHa IwiockoctH BC,C . IlosToMy mIocKocTs ¢ mepecekaeT INIOCKOCTh
BC,C no npsmoit TT,, mapayuensroit npsmoit AA, rie Toukn T u Ty exxar Ha pedpax
BC u B,C; coorBercrBenHo. Touka M nnaronamn BC; mo ycnoBHIo JIEXKHT B INIOCKOCTH ¢
, mosToMy Touka M 1oJKHA JiekaTh Takke Ha JMHMM nepecedenus miockocreir BC,C u
TAA, To ects M — Touka nepecedenus quaroHanu BC; ¢ mpsimoit TT;.

2. B mapasuienenwuiie/iec IIOCKOCTH MPOTHBOIOJIOKHBIX TPaHEH MapaiieibHbl, IO-
sToMy yrou mMexxay npsmoi AM u mrockocteio ADD, pasen yrmy mexxmy mpsmoit AM u

mwiockoctelo BCC,. B nannom mapamnenenunene AB L BCC,. Ilostomy mpsmas BC; -

npoekius npsiMoit AM Ha miockocts BCC, n, 3Hauwr, cienyer HaiiTn TanreHnc yriia AMB.

AB
[ycte ZAMB= £, torna tgp = BM
3. Tpeyrompbauku BTN u DAN mnomoOusl ¢ koddduimeHToMm momoous

2
k=BN:ND=2:5, nostomy BT:EAD = 1,2. Tpeyronpaukun BTM u BCC; momgo6ubI ¢ K03(-

[~2 2
¢unmentom momobuss k=BT:BC=2:5, mosromy BM zé BC, = 2374_4 =2. Orcrona
1
tga =—.
J 2
Omeem: 0,5.

Ouenusanue pewenus saoayu C4.

OtMetum, uto B 2009 rogy KOHKPETU3UPOBAHHBIE KPUTEPUH OLICHUBAHUS PELICHUM
00yJaroNMMHUCS OTIIUYAIOTCS OT KPUTEPHUEB, UCIIOIB30BABIINXCS B MPEIBIIYIIUE TOBI. DTH
KpUTEpPUU MPUBSA3aHBI HE K CIOCOOY pelieHus 3ajayu, a K caMOol 3ajaye, 4ToO MO3BOJIUIIO
JKCIIEpTaM OICHUTh PEIICHUS OOYy4YaloIIMMUCS, HE CpaBHUBAas UX C MPEII0KCHHBIM
paspaborunkom KMMos. Takoe n3MeHEeHHE MOAX0Jla K COACPKAHUIO KPUTEPUEB CHENAII0
ux 0ojee yYHHBEPCATbHBIMH, TIOCKOJIBKY OOBIYHO PEIICHUS BBITYCKHUKOB HE COBMAIANHU C
MIPEJIOKEHHBIMHU YKCIIEPTAM.

Kak m BO Bce mpenpiaymive rofpl, Ui IOJY4EHUsS CAMOM BBICOKOW OLIEHKH —
4 6ansoB TpeOyercs 1) mpoBecTH 0OOCHOBaHHE T€OMETPHUECKUX CBOMCTB TaHHOU (PpUTYpBI
(3THX KJTIOUEBBIX CBOWCTB, MO3BOJSIONIMX MOJYYHTh UCKOMBIM pe3ynbTaT, B 3amadax C4 ,
KaK TMpaBWIO, JBa) W 2) BBINOJIHUTH 0€30mMMO0YHBIC BBHIYUCICHUS, MPUBOMASIINE K
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NPaBUJIBHOMY OTBETY. [Ipm 3TOM He [JONycKalTcs OMMUOKM B OOOCHOBAaHUSAX W
BBIUNCIICHUSX.

WNmenusncs moAaxol M K OLEHHMBAHUIO pelieHHs Ha 3 0ajuia: 0OOCHOBAHUS MOTYT
colieparh TMpoOeNbl WIM BOBCE OTCYTCTBOBAaTh (HAalpUMep, HE OMNKMCAHO CEYCHHE
napaiesienuIesa IOCKOCThIO ¢ ), HO MPU 3TOM JIOJIKHBI OBITh BHITIOJHEHBI 0€301IMO0YHbIE
BBIYHCIICHUS, TPUBOIAIINE K TPABMIIEHOMY OTBETY, M TIOJTY4€H BEPHBINA OTBET.

be3 n3menenus ocranuck TpeboBaHus A oaydeHus 2-0 6amios:

2 Gasa: pUBEICHBI BEpHBIC BHIUYUCICHHUS HE BCEX TPEOYEMBIX OTHOIICHUH W JJIHH
(mampumep, HaigeHo otHomenue BT | BC u qnmmaa MT); okoHUaTeIbHBINA OTBET HE MOJIYYCH
win HeBepeH;l 0ail. TpPUBEIEHO BEPHOE BBIYMCIEHHE TOJIBKO OJHOTO U3 TpPeOyeMBIX
OTHOILIEHUI WM TOJBKO OJHOM M3 TpeOyembIx uinH; 0 0annoB: Bce Cilydyad pELIEHMS,
KOTOpBIC HE COOTBETCTBYIOT BHINIICYKa3aHHBIM KPUTEPHUSM BBICTABICHHS OLIEHOK B 104 Oaa.

Bosmooicnvie sapuanmul pewtenutl 0oyuarowumuca zadaqu C4:

Pewenue na 3 banna:

1) ABMT ~ABCC,. Orciona o - BT _BT _BN _2 " 5c _ Jo+16-5,
BC, BC AD ND 5

BM:E-5:2.
3)
2) Vron wmexngy mpamoit AM u mockocteio ADD,; pasen yrmy AMB,
AB 1
tg(LAMB) = —=—.
9( )=am =2
Omeem: 0.5.

O6ocHoBaHuA OTCYTCTBYIOT. [IprBeieHbI BBIUUCIECHUS BCEX OTHOLICHHH, TPEOYEMBIX
71 TIOJy4YEHMs OTBETA, MOJydeH BEPHBIH OTBET. BBINOIHEHBI BCe yCIOBUS KPUTEPHEB AJIs
BBICTaBJIEHUS 3 OaJLIOB.

Pewenue na 2 banna:

1) IIpsameie AM 1 AN nexar B mnockoctu AAN.

2) AADN ~ ATBN. Otcrona ﬂzﬁzi MT:ECClzg, AT =1+ BT?2.
TB BN 2 5 5

BbrunciieHbl 3HaYCHUS HE BCEX BEJIMYHMH, HEOOXOIUMBIX JUISl TIOJTYYCHHS BEPHOTO OT-
BeTa. OTBET HE MOJTyUYECH.

Pewenue na 1 6ann:

1) Ilpsmeie AM u AN nexar B miockoctu AAN. Ceuenne AATT -

MPSMOYTOJIbHHUK.

2) AADN ~ aTBN, 22 _ND _ >
TB BN 2

BeruriciieHo TOIBKO OTHO W3 OTHOIICHUMN, TPEOYEMBIX ISl TIOTyUYEHUS BEPHOTO OTBE-
Ta. PellieHre He 3aBEPUICHO.
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Oowasn xapakmepucmura 3aoauu C5 u no0xo0006 K eé peuenuio

B 3anaue C5 tpebyercs peminTh JaHHOE ypaBHEHHE, C BUY HE CTaHIAPTHOE.
1. B HéM npu BHUMaTEIbHOM M3YUYEHUU YCMATPHUBAIOTCS YCTOMUMBBIE UM BU3Y-
QIbHO  CXOJHBIE JIpyr ¢ JApyroM BelpaxkeHus. Hampumep, B  ypaBHEHUHU

N (7- 6X)6 =35sin | 7 —6X| —355in(x2) JIBX/IbI YIIOMUHAETCS KaKIblii U3 (parMeH-
TOB 7—6X u 35sin. Eciu peoOpa3oBaTh ero K BHY
X2 + 353in(x2) =(7 —6X)6 +35sin | 7—6X|, To MOKHO 3aMETUThH YTO U JIEBasi, U NpaBas

9acTh TMOJTYYCHHOTO YPaBHEHUS MPECTABISIOT COOOW OJHY M TY K€ (YHKIIHIO, HO OT pas3-
HBIX BBIp@XCHUH. DTa (PYHKIMS MOKET OBITh BBEJACHA MO-pa3sHOMY, HO HambOojee 3¢ ¢ek-

THBHBIM sIBJISeTCs caenyroumii Bapuant: f (1) = t2 +35sint, t>0, npu KOTOPOM ypaBHe-

2
uue Hamuoro ympomaercs f (X)) = f(|7—-6x]).
2. COBEPILEHHO SICHO, YTO 3TO YPABHEHHUE 3aBEIOMO BBINOIHAECTCS B CHTYAIUH,

KOrJa CIPABEJIMBO PABEHCTBO X2 =| 7—6X|, xoropoe naér HeckoabKo KopHel. EcTh nm
eni¢ kKakue-nubo mpuroaHeie cutyanuu? Bompoc moka oTkpsIT. bojiee TOYHO OH cTaBUTCS
TaK: BBITEKAET JIM M3 PaBCHCTBA 3HAUCHUI (pyHKIMH f paBeHCTBO 3HaYCHUH apryMEHTOB?

3. JI1sl TIOJIOKHUTEILHOTO OTBETa HAa 3TOT BOIMPOC XOPOIIO ObLIO OBI, eciu OBl
¢bynkius f OpLTa MOHOTOHHOM.

2
o HO B€Jlb OHAa COCTABJICHA U3 JIBYX ClIaraeMbIX: MepBoe, paBHoe 1, - Bo3pacTa-
er mpu t >0, a Bropoe, pasroe 35SiNt, - konedaeTcs, NPUIEM MEPHOIUYECKHU; CO3MAETCS

BIIEYATJICHUE, YTO 3Ta (PYHKIIMSI HEMOHOTOHHA;

o C Ipyrod CTOPOHBI, IpHU OOJBIIMX 3HA4YECHUSIX U MepBoe ciaraeMoe pacTtér,
npuuéM Tem ObicTpee, yeM Ooublie t, MOATOMY HEMOHOTOHHOCTh BTOPOTO CJIaraéMoro cra-
HOBHTCS HECYILIECTBEHHO;

. B JIOBEpLICHHE 3aMETHUM, YTO NPHU JOCTATOYHO MaiblXx t pacTér u mepsoe, u
BTOPOE CJIaraéMoe, a C HUM U BCSI CyMMa.

Takum 00pa3om, MOXHO MPEINOJIOKUTh, UTO (PYHKIIMS BO3pacTaeT Ha Bcel e€ 00-
nacTtu onpeneneHus. Teneps Aeno 3a 10Ka3aTeIbCTBOM.

Perienue 3Toli HECTaHAAPTHOM 33a4M TPEOyeT TBOPUECKOTO MPUMEHEHHS TTOTyYSHHBIX
3HaHWI, a HE MPOCTO YMEHUS MEXAHWYECKH BOCIPOM3BOJUTH I'OTOBBbIE AITOPUTMBL. OJHAKO
BJYMYHMBBII, 3pyJUPOBAHHBIA UM TPOCTO JAOCTATOYHO XOPOUIO MOATOTOBJIEHHBIN BBITYCKHUK
BIIOJTHE CIIOCOOEH CaMOCTOSATENILHO OTHICKATh CIIOCO0 €€ pelleHMsl.

Hwxe npuBoauTtcs perieHne 0AHOro U3 BapuaHToB 3a1auu C5 ¢ MOMOIIBIO IEPBOTO
croco6a U KpUTEPUH OLIEHKH BBITTOJIHEHUS JAHHOTO 3aaHMs:

3adanue C5: Pemnte ypasuenue X2 — (7 —6x)® =35sin | 7 —6x | -35sin(x?).

Pewenue:
1) YpaBHCHHUEC MNPUBOJIMUTCS K BULY
x'2 +35sin(x?) = (7 —6x)° +35sin | 7—6x |« f (x?) = f(7—6X), rae

f (t) =t® +35sin [t];
2) ¢byuxmust f — uérHas u npu t >0 umeer craeayrony0 MPOU3BOIHYIO
) = 6t° +35cost>0+0=0, 0<t<15
6t° +35cost >6-6—-35>0, t>15
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nostomy f'(t)>0 mpu Bcex t>0, cnemoBarensno ¢ynkuus f Bospacraer Ha

MOJIOKUTEILHOM MOJIyOCH, a 3HAYUT, KaXKJ0€ CBOE 3HaUYCHUE OHA MPUHUMAET POBHO B JABYX
CUMMETPUYHBIX OTHOCUTEIHHO HYJISI TOUKAX;
3) JTAaHHOE YpaBHEHHE PAaBHOCHIIBHO CIIEYIOIIEMY:

X=3++/2
(x=1)(x+7)=0
Omegem: 1, —7:3+t V2.

CrerneHp MOAPOOHOCTH TPEIJIOKEHHOTO PEIIEHUsI JOCTaTOYHA [UJIsl TOJyYeHHUs
MaKCUMaJbHOU OIEHKH. [Ipu 3TOM pelieHrno MOXXHO MPUJAaTh OONBIIYI0 HATJISHOCTH C
MOMOIIBI0 CXEMaTUYeCKoro Trpaduka paccMOTpeHHOM (GyHKIUU (KOTOpas, B CHIIY
HENpPEPBIBHOCTH, Bo3pacTaeT U mpu t >0, HO sBHOrO ykasaHus 3TOro CBOMCTBa B paboTax

oOydJaronuxcst He Tpedyercs).
Kpumepuu oyenxu evinonnenus 3adanus C3:

4 6an1a — 000CHOBAHHO MOJIYYEH BEPHBIN OTBET;

3 0ajs1a — MOJy4eH BEPHBIN OTBET, HO €r0 0OOCHOBAaHUE COACPIKUT HETOUHOCTU HIIH
npobensl (Hampumep, OOBSBICHO, HO HE JIOKAa3aHO CTPOro, 4YTO (YHKIMS BO3pacTaeT Ha
MOJIO)KUTEILHOM MOIYOCH);

2 fasna — BBINMCAHBI U pelIEHbl 00a KBAJAPATHBIX YpPaBHEHUS, MPHUBOJAAIINE K
BEPHOMY OTBETY, BO3MOXHO, 03 000CHOBaHUS U ¢ apu(PMETHIECKUMHU OIINOKaMHU;

1 6ay1 — BBIUCAHO U PELICHO OJHO M3 ABYX KBAJPaTHBIX YPaBHEHHM, MPUBOSAIINX
K BEpHOMY OTBETY, BO3MOXHO, 0€3 000CHOBaHHUS U C apu(PMETHIECKUMH OLTNOKAMU;

0 0as10B — BCE Ciydan pELIEHHUs, KOTOPHIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KPUTEPUSIM BBICTaBJICHUS OLICHOK B 1-4 Gaia.

BBenénnas B pemennn GyHKIUs f HECKOJIIBKO OTIMYAETCsl OT ONMCAHHOW paHee: OHa
onpezeliecHa Ha BCce OocH (a HE Ha MOJOKUTEIBHOW MOJNYyOCH) U K TOMY K€ — 4YETHas.
Bonbmas yacTe 00yyaronmxcsi BBOAWIA U UCCIeI0BalIa TaKylo (PYHKIIMIO, T03TOMY UMEHHO
C HEU CBSI3aHO MPEJIOKEHHOE PELLICHHUE.

Jlnst  nokasarenscTBa  Bospactanust ¢GyHkuuu f mpu t>0  morpeGosanock
UCCIIeI0BaTh 3HaK €€ MPOU3BOAHOM, MO-APYTOMY 3TOT (PaKT YCTAHOBUTH HEJIb3S.

X2 =+(7-6X) <

Bosmoorcuvie sapuanmol pewenuni oovuarowumucs zaoauu C35':
Pewenue na 3 bauna:
[Ipeobpazyem ypaBHEHHE

x'2 +35sin(x?) = (7 —6x)° +35sin | 7—6x|; f(x?)= f(|7—6X]),
re f(t)=t® +35sint, t>0. U3 rpapuka dynxuuu f ugHo [6 pabome yuenuxa

npUBOOUmMCcs 2paguxk HeKomopou eospacmaroujeii pyHKyuu|, 4To OHa BO3PACTAET, IOITOMY

NMCECM
= +
X2 =|7—6x]; x* =+(7 —6X); X=3+2 .
(x=-D)(x+7)=0

Omeem: X=1,—7,3+/2.
B mnpuBenéHHOM peleHMH IIOJNy4eH BEpHbIM OTBeT. [Ipm 3TOM COBEpPIIEHHO
CIIPaBEUIMBO YTBEPKAACTCS U MCIOJB3YETCS, HO HE JOKAa3bIBACTCA, 4YTO BBEAEHHAs
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¢yHKUMS Bo3pacTaeT (cchbUlka Ha TpapuK B pacyéT HE NPUHUMAETCs, TaK Kak He
000CHOBAHO, TOYEMY IpauK — IMEHHO TaKOM).
Pewenue na 2 banna:

x'2 +35sin(x?) = (7 —6x)° +35sin | 7 —6x].
O‘IGBI/II[HO, 4TO YPaBHCHHC BBIIIOJIHCHO, KOraa
x* =|7-6x|;
1)7-6x>0:
X2 =T7-6x; X°+6x—-7=0; % =—7, X, =1.
2) 7T-6x<0:

X2 =—T7+6X; X2 —6X+7=0; D=3%—-4.7=12 <0, KopHeii HerT.

Omeem: 1, — 1.

[Ipu  paccMOTpeHMH MpPEACTaBICHHOTO  PEHICHUs OTBET HEBEPeH  M3-3a
apudMeTHyecKkoil OIMOKM NpU MOoACcYEéTe AMCKPUMHHAHTA. ECTh M HETOYHOCTB: IS
KOpHEH, MOJYYSHHBIX B TEPBOM Cllydae PacKpBITHS MOMAYJs, HE MPOBEPEHO BBIMOIHECHUE
HepaBeHcTBa [ —6X >0 (Bo3MoXkHO, 3T0 ciaenano B yme?). OmHAKO B pPEIICHHH €CTh
CHJIBHOE TIPOJIBIDKCHUE. 3alMCAHbI M PEIICHBI 00a KBAJPATHBIX ypaBHEHHs (IpaBaa, OJIHO —
¢ apu(pMETHUSCKUMU OIUOKAMH), TPUBOISIIUE K BEPHOMY OTBETY.

Pewenue na 1 o6ann:

x'% +35sin(x?) = (7 — 6x)° +35sin | 7 — 6x]|;

X2 =7-6x; X*+6x—7=0; X =—1,% =1
Omeem: 1, — 1.

OTBeT HEBepeH H3-3a JIOTUYECKOM OLIMOKM: 3alMcaHo JHIIb OJHO KBaJpaTHOE
ypaBHEHHUE, 00eCIeYnBarOIIee BBIMOJHEHUE HMCXOTHOTO YpaBHEHHUS (BTOpOE KBaJpaTHOE
YpaBHEHHE JJa)Ke HE YIOMSIHYTO).

OcHOBHBIE HEI0YETHI, JONYLIEHHBbIE 00yYalIIUMHKCS NPU pelneHun 3aganus C5:
1) cnenan Ge3 IOKa3aTeNbCTBA BBIBOA O Bo3pacTanuu GyHKnuM y = t°+ Asint;
2) YaCTUYHO TPABHJIBHBI OTBET OBbLI MOJNy4eH MOA00pOM 0€3 MpOBEACHHUS
uccienoBaHusl QyHKUIUU.

IIpu moaroroBke BhINMYCKHUKOB K pemieHuo 3aga4 C3-C5 pexkomenayercs:

1) Ilpu muaHUpOBaHWKM BPEMEHHM Ha M3yUYCHHE COJCPIKAaHUS MaTeMaTHYEeCKOIro oOpa-
30BaHUS B Y4eOHON MpOrpaMMe U B COJECPKaHUU MaTEMaTHYECKUX KypCOB WHBAPHUAHTHOU
JacTH y4eOHOTO TUIaHa BKJIFOYHTH WIU TIEPEepacipe/ieInTh Yachl Ha U3yYEHUE CIICTYIOIINX
COAEepKATEIbHBIX JIMHUM:

. pelIeHrue YpaBHEHUH, HEPABEHCTB, CHCTEM, COACPIKALUX IMEPEMEHHYIO O[]
3HAKOM MOZYJIS;

. METOJbl pEIIEeHUs 3aJady C [apaMeTpaMd, B TOM YHUCJIE KOOpPJAUHATHO-
MapaMeTpUIECKU METOT;

o METO/IbI 10Ka3aTeJIbCTBA HEPABEHCTB;

. YTJIBl U PACCTOSIHUSA B IPOCTPAHCTBE;

J KOH(UTypalliu MHOTOI'PaHHUKOB, TEJ BPAIICHHUS;

[ J

YHCJIOBBIC ITOCIICAOBATCIIbHOCTH,
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L4 HCCTAHAAPTHBIC MCTOJAbI PCIICHUA 3a1a4,
° PCIICHNC KOHKYPCHBIX U OJIMMIIMA/IHBIX 3aJ1a4.

2) OtpaboTaTh TEOPETHUYESCKHI MaTeprall Ui 0OOCHOBAaHHOTO PEIICHUs 3a1a4, JTH00
Ha YpOBHE NPUMEHEHUs CBOMCTB U (OpMyN Ul NPOBEACHUS BBIUMCICHUH, a TakKe AJIs
pacro3HaBaHus pa3IMYHOrO BUAA QUIYp UM UX KOMOMHAIMI: OCHOBHBIE TEOPEMBI IIAaHU-
MeTpun (Teopemsl [ludaropa, cuHycOB, KOCUHYCOB, T€OMETPHsSl OKPYXHOCTEW (CBOMCTBa
KacaTelIbHBIX, CEKYIIHUX, XOP/1), YEThIPEXYTOJbHUKOB (CBOMCTBA M (DOPMYIIBI Il BBIUMCIIE-
HUS IUIOIIAJIeH ), MHOTOTPAHHUKOB U TeJl BpalleHus ((opMyJibl JUIsl HAXOKICHUS IUTOIaaen
MOBEPXHOCTEH U 0O0BEMOB), U T.1I.

3) CrutaHUpOBaTh CHCTEMY YIPaXHEHUH MO (OPMUPOBAHHMIO YMEHHUIl BBITIOIHATH
reOMEeTPUYECKHE MOCTPOCHHUSI.

4) OtpaboTaTh ammapaTt CTaHAAPTHBIX 0a30BBIX BBIYHCICHUN T'€OMETPUYCCKUX ILIO-
CKOCTHBIX M CTE€PEOMETPUYECKHX KOH(UTypaluil: paBeHCTBO M I0J00HME TPEyrojbHUKOB,
HaXO0XKJIeHHEe TPUTOHOMETPUYECKUX (PYHKLUUN OCTPOTo yria B MPSIMOYTOJBHOM TPEYTOJib-
HUKE, PaBHOBEJIMKOCTh M PABHOCOCTABIEHHOCTh (PUTYP, PACCTOSIHUS OT TOYKH /O IJIOCKO-
CTH, MEXAY NapajuleIbHBIMU IUIOCKOCTSIMU, MEXKIY CKPEUIMBAIOIIUMUCS TPSIMBIMHU, YTIIbI
MEX]y MPSIMON U IIIOCKOCTBIO, MEKIY TUIOCKOCTSIMU.

5) VBenu4HTh I0JII0 33]1a4 Ha KOMOMHAIIMIO HECKOJIBKHUX TN U COOTHOIICHUS MEXTY
XapaKTEPUCTUKAMH YaCTEeH OJTHOTO Tea.

6) PaCHII/IpI/ITB CIICKTP THUIIOB M MCTOAOB PCIICHHA 3ala4d, ITO3BOJIAIOIINUX OCYIICCTB-
JIATh ICPCHOC CTAHAAPTHBIX YMGHI/Iﬁ B UISMCHCHHYIO CUTYAallUIO.

BbiBoabI U peKOMeHIANH

Pesynbrarel 2009 rona moka3anu 3HAUUTENbHBIC PA3IMUUs B JOCTIXKEHHH 00ydaro-
mmmucs TpeboBanuit denepanbHOTO KOMIOHEHTAa TOCYAApCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapPTOB IO MaTeMaTHKE: Ka4eCTBO 0a30BOM MOATOTOBKH - 79.2% (ot 23 no 95%), ¢ 3a-
JaHUSIMU MOBbIIeHHOTro ypoBHs B4-B11 cnpaBumnucs 26,9% (ot 13 no 49%), u3 Hux c ai-
reOpandeckuMu 3agadamMu moBbiiieHHOTo ypoBHA (C1 m C2) - 20,45%; BBICOKOTO YPOBHS
(C3 u C5) — 3,6%. YpoBeHb r€OMETPUYECKOM MTOATOTOBKU CYIIIECTBEHHO BBIPOC IO CpaBHE-
HUIO C MPOUUIBIMU ToAaMH U cocTaBisieT 16,5% (moBbIlIEHHBIH ypOBeHb), 3,6% (BBICOKUN
ypoBeHs). [Ipu uHTEpIpeTanuy 3TUX JAHHBIX CIAEAYEeT UMETh B BHAY, YTO BBHITIOJIHCHHUE 3a-
nanuii B9-B11 BrniepBble yUUTHIBAIOCH NPY BBICTABIIEHUH 3K3aMEHAIIMOHHON OTMETKHU.

HabGnromaercs monoxuTenbHasi TMHAMHUKA PEIICHUS HE TOJILKO T€OMETPUYECKUX 3a-
J1a4, HO ¥ TEKCTOBBIX (POCT COOTBETCTBYIOIIETO MOKa3aTes — Ha 7%), BHIMOTHEHUS TOX/IES-
CTBEHHBIX TMpeoOpa3oBaHuil (pe3ynbTarbl Bbilie HAa 14%), BnageHus (QyHKIMOHATHHO-
rpadguueckoil KOMIOHEHTOW COJIEp)KaHUSI MaTeMaTHUYecKOro oOpa3zoBaHus (TIPOIEHTHOE
yBenuueHue — 13%). HaGmrogaeTcst Takke TEHICHIMUS pOCTa MAaTEMAaTUYECKOW KOMIETEHT-
HOCTH MPUMEHEHHS 00yUYalOIIMMUCS CBOMX 3HAHUI B HOBOW HECTaH/IapTHOM CUTYaIlUU MPH
pELICHUN 3a/IaHHUI BBICOKOTO YPOBHSI CJIOAKHOCTH.

Opnaxo EI'D BeIcBeTHIO psijt ipoOiem:

1) 77% oOyuarommxcss HE pEIIMId 3anady 0a30BOro xapakTepa IpPaKTHUKO-
OpMEHTUPOBAHHOM HanpasieHHOCTH (B 2009 r. ycuiieHa reoMeTpuyecKkas, B YaCTHOCTH CTe-
peoMeTpuiecKasi, COCTaBIsomas paboThl: BKIIOYEHA apupMeTHYecKas 3agada MpakThye-
CKOT'0 XapaKkTepa CO CTEPEOMETPUUECKUM CIOKETOM);
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2) y 72% o0y4aromuxcs BbI3BaIM 3aTPYAHEHUsI HEPABEHCTBA KOMOMHUPOBAHHO-
ro tuna u 'y 75% - norapupmMuyeckue ypaBHEHUS, XOTS JAHHBIE 3a/JaHUSI HEOJHOKPATHO
Bcrpedanuck B KMMax u BkitoueHsl B npoguiibabie Y MK;

3) 73% He BIaJeI0T TEXHUKOW NPeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPKEHUH.

PexomMenmannn

l. HpI/I OopraHu3anuu y‘IC6HOFO Imponcecca, B TOM 4HUCJIC UTOTOBOI'O ITIOBTOPCHUA,
YUUTCIISIM MAaTCMATHKU aKIHEHTHPOBATHL BHUMAaHHUE HA OTpﬂﬁOTKy cleayromux 3JIEMEH-
TOB COACPKAHMSA:

o pPadrOHAJIbHBIC HpI/IéMBI BBIIIOJTHCHUSA TOXKIACCTBCHHBIX Hp606pa3OBaHHﬁ; MC-
TOABI 1 HpI/IéMBI alIrapara ypaBHeHHﬁ, HCPABCHCTB, CUCTCM, KaK OCHOBHOI'O CPCACTBA Ma-
TEMATUYCCKOI'0 MOACIIMPOBAHMA ITPUKITAIHBIX 3aaa4;

o KOM6I/IHI/IpOBaHHBIC 3ala4i, I pCHICHUA KOTOPBIX Tpe6y10T051 3HaHMHJ I10 HC-
CKOJIbBKMM TEMaM, U 3a1a491 C HCCTAaHAaApPTHBIMHA (bOpMYJ'II/IPOBKaMI/I;
L4 YCUJICHUC HpaKTI/I‘ICCKOI;'I HAIMpaBJICHHOCTH B IMMPUMCHCHHWUN HN3y4YaCMbIX MaTC-

MaTUYECKUX MOHITHH M Pa3IMYHbIX MaTEMaTHUYECKUX MOJENeH A pa3pelieHus mMaTema-
TUYECKUX MPoOIeM U npobiieM, OJIM3KUX K peabHbIM;

. CTOXAaCTUYECKOI'0 KOMIIOHEHTa COJEp)KaHUs: 3aJjaud CTaTUCTHYECKOIo, KOM-
OMHATOPHOI0, BEPOSITHOCTHOTO XapaKTepa.

Il. JIJig IpOBEpKM KOMIETEHTHOCTH OOY4YaroIIMUXCS MCMOJb30BaTh JBa THUIA 3a-
JAa4 — YUCTO MaTeMAaTUYECKHE U KOHTEKCTHbIe (IPAKTHKO-OPHEHTHPOBAHHbIE), Y KOTO-
PBIX KOHTEKCT (OMUCaHHE CUTYalluH, CONPOBOKIAIOIIEECs PUCYHKAMHU, CXeMaMH, rpaduka-
MU, CTATUCTUYECKUMH JaHHBIMU U T.J.) 00€CIIEUYMBAET MOAJIMHHBIE YCIOBUS ISl UCIIOJIB30-
BaHUS MAaTEMATHKHU NIPHU PELIEHUH, OKa3bIBAET BIUSHUE HA PEIICHUE U €r0 UHTEPIPETALHIO.
He uckimioyaercs MCNoib30BaHUE 337a4, Y KOTOPBIX YCIOBHUE SIBIISETCS THIOTETHUYECKUM,
€CJIM OHO HE CJIMIIKOM OTJIAJIEHO OT peaslbHOM CUTYyalluu.

1. Co3nanne negarorom 3¢g¢exkTHBHOH cHCTeMbI 00Pa30BATEJIbHOI0 MOHH-
TOPHUHIAa Ha OCHOBE PE3yJIbTaTOB CHCTEMATUYECKOTO aHalM3a y4yeOHOH NesTeNbHOCTH Ha
YPOKE MaTeMaTUKH 110 CIECAYIOIINM HallpaBICHUAM:

1. MoHuTOpHHT onpesiesieHUs] 0000IIEHHBIX €IMHBIX MMOKa3aTesiel 0 OCHOBHBIM
COJIepKaTeIbHBIM JJUHUSAM Kypca MaTeMaTUKH.

2. MOHUTOPUHT pe3yNIbTaTOB y4eOHOTO Mpolecca MO MPEeAMETy MO METOJIUKE
I1.U. TpetpsikoBa u 1.b. CeHHOBCKOTO.

3. TakcoHoMHus y4eOHBIX 3a/lay KaKk OCHOBa KBaJUMETPUUYECKOro oOecreyeHHs
MOHHUTOPHHTA KauecTBa 00pazoBaHus 1o metoauke Jl. TolmuHrepoBoil.

4. JInarHoCTUKa KOMIIOHEHTOB MaTEeMaTHYECKUX CIIOCOOHOCTEH 00yJaromuxcsl.

S. MOHUTOPHUHT c(hOPMHUPOBAHHOCTH HABBIKOB PEIICHHSI KOHTEKCTHBIX 3a7au.

IV. lns moaroroBku k sk3ameny B popme EI'D nmo marematuke Mcmosb30BaTh clie-
AyOIHe y4e0HO-MeTOoAuYeCKHe I0COOH:

1. Jlokote B.B., MapteiHoB O.M. Pemenne 3aganuii EI'D no maremaruke (ani-
rebpa, Hauana aHaiu3a). YaebHnoe mocodbue. Yacts 1.

2. Jlokots B.B., MapteiHoB O.M. Pemenue 3anannii EI'D no maremaruke (reo-
MmeTpus). YaeOHoe mocodue. YacTs 2.

3. JIpicenko @. @. AnreOpa 1 Havana aHanu3a. TecTbl A MPOMEXYTOUHOM aT-
Tectauuu. 10 xnacc.

4. JIsicenko @.®. Matematuka. EI'D 2009. Tematnueckue TECTHI.

S. JIsicenko @.®. BerynurenbHble ucnslTanus 1no maremaruke. EI'D 2009.
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6. [llectakoB C.A. COOpHUK 3a7a4 JIJIsl TOATOTOBKH M MIPOBEJIEHUS MUCbMEHHOTO JK-
3aMeHa Mo ajredpe 3a Kypc OCHOBHOM IIKOJIBI.

7. Kynarun E.Jl., ®enun C.H. COopHuk 3aaa4d no reomerpuu, 10-11.

8. Henumena JI.O., Kaproxuna H.B., .Munmtok M.b. Tematudeckuii KOHTPOJIb IO
anrebpe U HavajJaM aHaJln3a.

9. Tkauyk B.B. MaTemaTnka aOUTypUCHTY.

10. 3uB b.I'. Anre6pa u Havana ananusa: Tectsl 11 10-11kmaccos.

V. [ns npoBeneHUs MPaKTUKYMOB U TPEHUHTOB PEKOMEH]IYETCS MCHO0JIb30BaTh
y4eOHO-TPEHHPOBOYHBIE MaTepHaJibl, pa3MemIéHHble Ha cadrax Www.fipi.ru,;
WWW.MI0o.ru.

VI. IlpoundopmupoBath odyuarwmuxcs 11-x kiaaccos 2009/10 yuedHnoro roga o
BO3MO’KHOM BBe/IeCHUM HOBOI MO/ie/IM IK3aMeHaunoHHou padorsl EI'D mo matemaTtuke
B 2010 rogy u m3MeHeHHMsIX CHCTeMbl OLIEHUBAHUSA 32JIaHUIA C Pa3BEPHYTHIM OTBETOM.
O3HakoMHUTBh UX ¢ AeMOHcTpaunoHHbIM Bapuantom KHMMa EI'D 2010 r., ero cnenu-
(puxanueii, KOAUPUKATOPOM IJIEMEHTOB COAEPKAHUA U KOAM(PUKATOPOM TPeOOBaHM M
K YPOBHIO MOJATOTOBKH BBIMMYCKHUKOB 0 MateMaTnke 2010 r., a Takke ¢ OTKPbITHIM
0aHKOM 3aJaHMH, HA OCHOBe KOTOPOro ¢popmupyrorcsa Bapuantsl EI'J. B cBs3u ¢ atum
YUHUTENIAM MaTEMATUKHU Ha ypOKax

® YBEJIWYUTH YUCIO 33JaHUI C KPaTKUM U pa3BEPHYTHIM OTBETOM B CBSA3M C UCKIIIO-
YEHUEM U3 DK3aMEHAIMOHHOM paOOThI 3aJJaHU C BHIOOPOM OTBETA;

® YCWIUTh BHUMaHHE K NPENOAaBaHUIO Kypca F€OMETPUHU B CBS3HM C YBEIMYECHHUEM
JI0TU 33724 10 (POPMHUPOBAHUIO YMEHUHN BBITIONHATH NEHCTBUSL C TEOMETPUUYECKUMU (UTY-
paMu, KOOpAMHATaMU U BEKTOPaMH;

® YBEJIMYUTH KOJUMYECTBO 33JaHUI Ha MPOBEPKY OOLIeMaTEMaTHYECKUX KOMIIETEH-
KN 00yYaromuxcs;

® YCWINTh BHHMaHUE K MPENOJABAHUI0 CTOXACTUYECKON JIMHUU C BO3MOXKHBIM
BKJIFOUEHHEM TOJIBKO 33/IaHUi, MPEIONAraloinX aHallu3 JaHHbBIX, PECTAaBICHHBIX B Ta0-
JUYHOM Wiu rpaduueckoit popme;

® YBEJIMYUTH YHUCJIO 33JJaHUN Ha MPOBEPKY CHOPMUPOBAHHOCTH YMEHHMH HMCIONb30-
BaTh NMPHOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKON JIEATENBHOCTH M MOBCEIHEBHOU
KU3HU.
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AHaAH3 pe3yABTaTOB €AHHOIO roCyZapCTBEHHOTO 3K3aMeHa
no HHpopMaTHKE

1. OO0masi XapaKTepUCTHKA KOHTPOJbHbBIX H3MEPHUTEIbHBIX MATEPHATOB
no unpopmatuke 1 UKT 2009 rona

CymectBennbix u3menenuit B KMMax 2009 r. no cpasHenuto ¢ 2008 r. Her, 3a uc-
KJIFOUEHHUEM ToTro, 4yTo aBe 3aaaun (B 2008 rogy — A2 u A6) OblIIM MEpeHECeHBI U3 YacTH |
(A) B uacts 2 (B). TemaTuka 3a1anuif 1 ypOBEHb CIOKHOCTH 3aJIaHUM OCTAJICS MIPEKHUM.

Bcero 3apanuit — 32, u3 Hux no tuny 3aganuii: A — 18, B — 10, C — 4; no ypoBHIO
cnoxnoctu: b — 17, I1 - 10, B — 5. MakcumanbHbI# IepBUYHBIN Oamt 3a padoty — 40.

Ha ypoBHe Bocmpou3BeieHHs] 3HAaHUIN MpOBepseTCs Takol QPyHITaMEHTAIbHBIA TEO-
peTUYeCKUil MaTepuall, Kak: eIMHUIBI U3MepeHus MHGOpMaIUu; MPUHLUIBI KOJUPOBa-
HUS; CUCTEMBI CUMCIICHUS; MOJECIMPOBAHNE; MIOHATHE AJITOPUTMA, €r0 CBOWCTB, CIIOCOOOB
3allMCH; OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIMU; OCHOBHBIE 3JIEM EHTHI IIPOTPAMMUPO-
BAaHUS; OCHOBHBIE AJIEMEHTHl MAaT€MaTUYECKOIl JIOTUKHU; OCHOBHBIE MOHSTHUSA, UCIOJIb3Y e-
MbI€ B HTH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHSIX.

3ajmaHus Ha MPOBEPKY CHOPMHUPOBAHHOCTH YMEHUHM NPUMEHSTh CBOM 3HAHUS B
CTAHJAPTHOM CUTYallMM BXOJST BO BCE TPU YACTU SK3aMEHAIIMOHHOW paboThI. ITO clie-
IYIOIINEe YMEHHS: MOACUYUTHIBATH MHGOPMAIIMOHHBIH 00BbEM COOOIICHHS; OCYIIECTBIATh
NepeBOJ U3 OJIHOM CUCTEMBI CUMCIIEHUS B JPYTyI0; OCYLIECTBIATh apuMeTHIeCcKue e -
CTBHS B IBOMYHOW, BOCBMEPUYHOM U MIECTHAAUATEPUUHONW CUCTEMAaX CUUCIICHHUS; UCI OJIb-
30BaTh CTAHJIAPTHBIC AJTOPUTMUUYECKHE KOHCTPYKIIMH TPU TporpamMMupoBaHuu; GHop-
MaJbHO MCHOJHATH aJrOPUTMBI, 3alIUCAHHBIE HA €CTECTBEHHBIX U AJITOPUTMHUYECKUX 53 bI-
KaxX, B TOM YHCJI€ Ha sI3bIKaX MIPOrpaMMHUpPOBAHUs; CO3aBaTh U MPeoOpa3OBbIBATH JIOTUY €-
CKHE€ BBIpaKEHHS; (OPMUPOBATH IS JIOTHYECKON (PYHKIIMU TaOIUIy HCTUHHOCTH M JIOTH-
YECKYI0 CXEMY; OIIEHMBATh Pe3yJbTaT pabOThl U3BECTHOTO MPOTPAMMHOI0 OOECIeUeHNS,;
(dbopMyaupOBaTh 3aMpPOCkl K 6a3aM JaHHBIX U MOMCKOBBIM CHCTEMAaM.

3amanus Ha MPOBEPKY CPOPMUPOBAHHOCTH YMEHUM MPUMEHATH CBOW 3HAHUS B HO-
BOIl CHTyallMM Tak)Ke BXOJST BO BCE TPU YaCTH 3K3aMEHALMOHHOW paboThl. ITO Clenyo-
IIME CJIOKHBIE YMEHUS: peulaTh JIOTHYECKUE 3a/1au; aHAJU3UPOBATh TEKCT MPOTPAMMBI C
TOYKHU 3PEHMS] COOTBETCTBHUS 3allMCAaHHOIO AJITOPUTMA MOCTABIEHHOW 3a7aue U U3MEHSTh
€ro B COOTBETCTBUM C 3aJJaHUEM; PEAJIU30BbIBATH CJIOKHBIN AJITOPUTM C UCIIOJIb30BAaHUEM
COBPEMEHHBIX CUCTEM NPOIPaMMHPOBAHMSL.

2. OcHoBHbIE pe3yabTaThl Ik3aMeHa 10 nHpopmaTuke u UKT 2009 roxa

EI'D no undopmatuke npooauics B MypmaHckoil obiactu B Tpetuit pa3. B 2007
rony B HEM NpuHsM ydactue 14 BeimyckHHKOB, B 2008 rony — 149, B 2009 konnuectBo
YYaCTHUKOB yBeIUYHIIOCH B 3,7 pa3a u coctraBmio 548 oOyuatomuxcs (10,3% ot obmiero
KoJu4ecTBa BhITYCKHUKOB 2009 r., B ToM uncie 3,65% cocTaBUIM BBIITYCKHUKHU MPOILIBIX
aer, HITO u CIIO).

OO60061mEHHbIE pe3ynbTaThl BBHINONHEHHUS ydacTHUKamMu EI'D mo mHpopmaruke sk-
3amMeHalnMoHHOM paboTsl B 2009 rony npencrasiensl B Tadauue 1.
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Tabnuya 1

[TponeHT oOyuaromuxcs, HabpaBIIUX

HIHKE MUHAMAJIBHOTO Oaiia

MHUHUMAJIBHBIN OaJllI ¥ BBIIIIE

Cpennumii 6an

(0-35) (36-100)
MypmaHckas Poccus MypmaHckas Poccus Mypmanckasa | Poccus
00J1acTh 00J1acTh 00J1aCTh
3,1 11,4 96,9 88,6 62,7 56,1

W3 mpeAcTaBleHHBIX CTaTUCTUYECKUX JTAHHBIX MOXXKHO CIEJIaTh BBIBOA O TOM, YTO
MPOLEHT 00y4YarOIIMXCs, MPEOJOJEBIINX MUHUMANIbHBIN nopor 6aoB EI'D no uHpopma-
TUKe, B MypMaHCKO# o6sacTu Bblle, ueM B cpeaneM no Poccun, Ha 8,3%, cpeanuit 6amn
BbIIIE Ha 6,6 6am1oB. HeoOX0qMMO OTMETHTb, UTO MHTEPBAJI CPEJHEr0 Oallia BHIMOIHEHUS
AK3aMEHAIIMOHHON paboThl B pa3IM4HbIX MyHUIMNanIUTeTax Mypmanckoi obnactu ot 33,0
1o 74,8 (Beimyckauku qHEBHBIX OV 2009 1.), ot 20 10 68,5 (BBIMYCKHUKH MPOIUIBIX JIET).

bonee nonpoOHas nHpopmanus o pe3yibTaTax 3K3aMeHa 10 IpyIIaM IpeacTaBie-

Ha B TadnuIe 2:

Tabnuya 2
I'pynna Kosn-Bo 100 Or 91 Ot 71 Ot 51 Or Huxe | Cpen
oOyyarommxcst | 4eJoBeKo- | 6amoB | 10 99 10 90 1o 70 MUH. MUH. HUU
9K3aMEHOB OamoB | OamnoB | OayutoB | Oamma | Oamuta | Oamn
1o 50
Ob6yuaromuecs 523 1 8 158 275 68 13 63,1
nHeBHBIX OY
BrinmyckHuKH 14 0 0 6 1 3 56,8
HPOIIBIX JIET
BoinyckHuku 5 0 0 1 3 1 45,4
BEUCPHHUX  IIIKOJI
(kmaccoB)
BrinyckHuku 6 0 0 2 3 0 63,1
HIITO u CIIO
Bcero o 548 1 8 163 284 75 17 62,7
MypmaHckoi
o0acTu:

Kax BusHO U3 npuBeneHHON TaOIuUIIbl, OOJBITUHCTBO y4acTHUKOB EI'D Habpanu ot
51 mo 70 OamnoB, YTO CBUIETENHCTBYET 00 YCBOCHHHM HMH OCHOBHOTO COJAEpXKaHUS
HIKOJIBHOTO Kypca MHGopMaThKu. Pe3ynbTaThl BeimodHeHUs 3ananuil EI'D no uHpopma-
tuke B 2009 r. npeacraBieHbl B TabaUIIE 3.

Tabnuya 3
KonnuecTBo BBITYCKHUKOB, CIaBaBUIMX dK3aMEH 548
KonnuecTBo BeIMYCKHMKOB, HE pemaBmux yactb C, (B %) 16,42
KonndecTBO BBITYCKHUKOB, MOJYYHBIITNX HOJIb OAJIJTOB 32 BBIMOJHEHUE 3a7a- 23,18
Huii yactu C, (B %)
KonunuecTBo BBITYCKHUKOB, TONYyYUBIIKX Oojee 90 6annoB 9
KonunuecTBo BBIMYCKHUKOB, MOayunBIIKX O60see 90 6annos, (B %) 1,64
KonnuecTBO BHIMYCKHUKOB, HE HAOpaBIIMX MUHUM. Oamin (B %) 3,10
MaxkcumanpHO HaOpaHHBIN Ha dK3aMeHe 0aut 100
MuHuMalibHO HAOpaHHBIM HA HK3aMeHe OaJl 14
KonunuectBo BIMycKHUKOB, noiyuuBmux 100 6amios 1
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3. AHaJIu3 pe3yJabTATOB BbINOJHEHUS IK3aMEeHAIIMOHHOMH PadoThI
no nHpopMaTuke Mo TeMam (pasaejam) Kypca

Hnghopmauyusa u ee kooupoeanue
[TpoBepke 3HAHUI M YMEHMI 1O 3TOMY pa3lieNly coAepKaHUs Kypca MHPOPMaTHKU
MOCBAILEHO 8 3aJJaHUM, U3 KOTOPBIX MATh - C BBIOOPOM OTBETA U TPU - C KPATKUM OTBETOM.
[1aTh 3a1annit OTHOCATCS K 0a30BOMY YPOBHIO CJIOKHOCTH, TPH - K MOBBIIIEHHOMY. B Ta6-
nuue 4 NpelCcTaBlIEHbl IPOBEPSEMBIE JIEMEHThI COAECPKAHUS JAHHOTO pa3zenia, a TakkKe
IIPOLEHT NPABUIILHOIO BBHINIOJHEHUS 3aJaHUN PAa3JIMYHOTO YPOBHS CIOKHOCTH.

Tabnuya 4
% MpaBUIBLHOTO
BBITIOJIHEHUS
[Iposepsiembie ¥poneti 3a/1aHUI
Ne| KM CIOKHOCTH A
3JIEMEHTHI COCPIKAHUS
3a1aHus
2008 2009
Yacre 1
KonupoBanue tekcroBoii napopmanuu. Koguposka
1| Al | ASCIl. OcHoBHBIE UCHOJB3YEMbIC KOAHUPOBKH b 80 90,4
KUPULTUITBI
VYMeHnue moacUUThIBaTh MHGOPMAILMOHHEI 00beEM
3| A2 . opman i 50 | 292
COOOIIIEHNS
3HaHUA O CHUCTEMAaX CYHUCIIEHHS U JBOMYHOM MpE]-
4| A3 A pedl B 77 79,2

CTaBJICHUH HHGOPMAIIUU B TIAMSITH KOMITBIOTEpa
YMeHHs BBITIOJIHATh apu(METUUECKHIE OTICPAllNK B
5| A4 | ABOMYHON, BOCBMEPUYHOW M IIECTHAIIATEPUIHON b 77 79,8
CHUCTEMAaX CUMCIICHHS

YMeHue KOaupoBaTh W JACKOIUPOBATH WH(OpMa-

7| All b 93 89,7

LU0
Yacrs 2

2| B 3HaHUsA O METO/aX U3MEPEHUsl KOJMuecTBa HHGop- 5 70 458
MaIiu
[IpencraBnenue yucnoBoi MHGOPMAIMM B MaMATH

8 | B3 | xommneiorepa. [lepeBos, Cllo)KeHHE U YMHOXKCHHE B IT 64 72,6
pa3HbIX CUCTEMaX CUMCIICHUS
YMeHue ornpenensTh CKOpOCTh Iepeaadyud MHGop-

9| B7 |mauuu mnpu 3aJaHHOM NPONYCKHOW CIIOCOOHOCTH II 66 70,2

KaHaJia

Cpennuii npoueHT BeinoiaHeHus 3aganuil B 2009 rony konebnercs ot 90,4 (3ananue
Al) mo 29,2% (3amanune A2). Kak u B mpounuioM roay, jJydile BCEro 3K3aMEHYEMbIE
CIIPaBUJINCH C 33IaHUSMU Ha KOJUpOBaHUE U JAekoaupoBanue uHpopmanuu (Al -93,0%,
A1l — 89,7%). Taxxe He BbI3BAIM 3aTpyAHeHUM 3ananus A3, A4, u B3 Ha nBondyHoe
KOoJAUpoBaHUE (MPOLEHT BbIMOIHEHUs 72,6-79,8%), TO ecTb ypOBEHb 3HaHUSI ATUX BO-
MIPOCOB BBIPOC 3a mocieanuii roj. [IpudeM oMHAKOBO BHICOKME OLIEHKH XapaKTepPHBI KaKk
IUTS 3a1aHUi 0A30BOTO, TaK U TOBBIIICHHOTO YPOBHS MPHU TIEPEBOJIC B PA3ITMYHBIC CHUCTEMBI
CUHCIICHUS, 3HAYUT OOBEMHBIC MaTEeMaTHYECKUE pACUETHl (IIEJICHHE B CTOJOWK C OCTaT-
KOM, IIPEJICTaBJICHHUS YKciia B pa3BepHyTol (opme ¢ ocHoBaHusAMU 2, 8, 16) yxe He co-
CTaBJISIIOT MPOOJIEeM I 00yUarOIIHXCS.
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Tak ke, Kak B IPOLUIOM TOJy, 3a/laHUsl Ha U3MEPEHHE KOoJIMYecTBa MHMOpMauu
BBI3BAJIM HauOoJbIKe 3aTpyaHenus. Eciau ¢ 3aganuem 6azoBoro yposHs (B1) cnpaBumnuch
45,8% BBITYCKHUKOB, TO 3aJlaHH€ MOBBIIIEHHOTO YpoBHs A2, TpeOylolee MoKa3aTb yMe-
HUE TOJICUUTHIBATh HH(OOPMAIIMOHHBIN 00BEM, BBI3BAJIO OIPOMHBIE 3aTPY/IHEHHUS], €TO BbI-
MTOJTHUIIU TONBKO 29,2% 5K3aMEeHyEeMBIX.

CpasnuBas 3ananus A2 2009 u 2008 rona, MOKHO OTMETHUTh, YTO O CYIIECTBY 3a-
JaHNe HEe3HAYUTENBHO YCIOKHUIOCh, HO 0 ¢opme B 2009 roxy TekcT 3aaHuil ooObeMHee,
COJICPKUT Psi/l YCIIOBUM, JOTIOTHEHHIH.

IIpumep 3ananusg A2:

2009 rox

2008 rox

B Hekoropoit cTpaHe aBTOMOOWJIBHBIH HOMEpP
JUIMHOW 8 CHMBOJIOB COCTaBIISIIOT W3 3arjlaBHBIX
OykB (3ameiicTBoBaHO 20 pa3auyHbIX OYKB) M Je-
cATHYHBIX nH}p B M00om nopsake. Kaxnerii Ta-
KO HOMEp B KOMITBIOTEPHOI MporpaMMe 3aruchi-
BAE€TC MUHHUMAJIHHO BO3MOKHBIM M OJMHAKOBBIM
LEeJbIM KOJIUYECTBOM OalT (IPU 3TOM HUCIONb3Y-
0T TOCUMBOJIbHOE KOJHUPOBAaHUE M BCE CHMBOJIbI
KOJUPYIOTCS OJMHAKOBBIM M MHHUMAJIbHO BO3-
MOXXHBIM KOJIMYEeCTBOM OHT). Ompenenure o0beM

B Benokpocce yuactBytor 119 cnoprcme-
HOB. CrienuanbHOE YCTPONCTBO PErucT-
pUpPYET MPOXOXKACHUE KaKIbIM U3 ydacT-
HUKOB MPOMEXYTOYHOTrO (hpUHMINA, 3aIU-
CBhIBasi €ro HOMEpP C UCIOJIb30BaHUEM MH-
HUMaJIbHO BO3MOXHOT'O KOJINYECTBA OUT,
OJIMHAKOBOTO JJis KaXKJOTO CIIOPTCMEHA.
KakoB wuH(pOpManuoHHblii 00BeM €000-
[ICHUS, 3alMCAaHHOTO YCTPOICTBOM, IIO-
CJIe TOTO0 KaK TMPOMEXKYTOUHBIH (UHUII

NaMsATH, OTBOJUMBIA 3TOH mHporpaMMoi Juis
3anucu 40 HomMepoB.

npouy 70 BeIoCUNeaucToB?

[TpuanHO# PEe3KOT0 CHMKEHUSI OIICHOK MOYET OBITh OTCYTCTBHE MH(OPMAITMOHHBIX
KOMIIETEHITMH y YYEHUKOB: YMEHUS aHAIM3UPOBATH YCIOBUE 3a7a4d, WHTEPIPETUPOBATH,
MPUBOJIUTH K MIAOJIOHHON (DOPMYITUPOBKE, BHIICIUTH OCHOBHYIO UJICIO U3 OOJIBIIIOTO TEKCTA.

3ananve B7 MOBBIIIIEHHOTO YPOBHS Ha OMpeEesIeHne CKOPOCTH Mepenadyn nHpopma-
U aHAJIOTUYHO TPONUIOTOJHEMY, PEIIAETCsl KIACCHUYECKH, HO €r0 BBIMOJIHIMIM TOJIBKO
70,2% oOyuarommxcs, 4To He Ha MHOTO OoubIne utoroB 2008 roga. DTo cBs3aHO ¢ apudme-
TUYECKUMHU OMIMOKAMU - JIOCTATOYHO CIIOKHBIM JJIsl BBIMYCKHMKOB OKa3aJIOCh PAaCCUHUTAThH
MIPOM3BEACHUE M YaCTHOE MICCTH3HAYHBIX YHCEN 0e3 KalbKyJaTopa. Penenue 3aaaun uyepe3
CTCTICHH YHCiIa 2 TIO3BOJICT MPOU3BOANTH PACUETHI B YME, IIOATOMY PEKOMEHIYETCS YUHUTE-
JsiM OOpaTUTh BHUMAaHHUE HA UCIIOJIH30BAHUE TAKOTO MOAXO0/A.

CpenHuil TIpOIIEHT BBITIOJHEHUS 3aJlaHUN JTAaHHOTO paszjenia B sk3amene 2009 roxa
coctaBisieT 69,6%, 4To MpUMEPHO paBHO YPOBHIO mpornuioro roja (73,25 %). Ocoboe BHU-
MaHUE PEKOMEHJIYeTCS YACTUTh TeME W3MEpPEHHUs KOJIM4uecTBa MHGOpPMAIlMU, OCTalIbHBIC
BOMPOCHI pazjiena OblI OCBOCHBI O0YYAIOIIUMHUCS JTyUIIIe, YeM B TIPOIILIOM TOY.

[TpenogaBatensiMm WHGOPMATHKH W OOYYarONIUMCSl MPH MOJTOTOBKE K 3K3aMCHY B
pamMKax JaHHOTO pasjieiia CIeAyeT yAeisATh BHUMaHWE Ha OTPaOOTKY YMEHHUH TPOBOJHTH
aHaAJIM3 YCJIOBUS 33/1a4 M TOYHOTO OIpPECIICHUSI HEOOXOMUMBIX JEHCTBUN IO HAXOXKICHHUIO
pe3ynbrara.

Jlyist ymydiieHus pe3ynbTaToB 1Mo TeMe «l3mepeHue konuuecTBa WHGOOpPMAIMK He-
00X0IMMO YACIUTh BHUMaHUE OTPA0OTKE YMEHHUS TOJB30BaThCS (POPMYIION HAXOXKIECHUS
konnyectBa uHpopmaruu Xaptian N=2| u permenus oOpaTHON 3a7aund — HAXOXKIAECHUS JIO-
rapudma.
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Anzopummu3zayusa u nPozZpammuposanue

DTOT pasznen Kypca ObUI MPEACTaBJIEH B dK3aMEHAIlMOHHOW paboTe: B oOiiei
CJIIOKHOCTH 9 3aaHusiMu 0a30BOT0, MOBBIIIEHHOTO M BBICOKOTO YPOBHS CIIO)KHOCTH BO
BCEX Tpex pazjlienax paboThl. 3HAHUS U YMEHUS, CBSI3aHHbBIE C UCIIOJIb30BAHUEM OCHOBHBIX
aNTOPUTMHUYECKUX KOHCTPYKIIMHM, BBISBISIIUCH KaK 3aJlaHMEM Ha UCIOJHEHHE W aHaJu3
OTAEJbHBIX aJTOPUTMOB, 3alIUCAHHBIX B BUJI€ OJIOK-CXEMBbI, HA aITOPUTMUUYECKOM SI3BIKE
WJIM Ha sI3bIKaxX MPOTPAaMMHUPOBAHMS, TaK U 3aIaHUSIMU Ha COCTABIICHUE aJITOPUTMOB IS
KOHKPETHOT'0 UCTIOJHUTENS (3aJJaHhe ¢ KPaTKUM OTBETOM) W aHaJu3 JiepeBa Urpel. B Tab-
JULE 5 IpeICTaBICHBI IPOBEPSIEMBIE JIEMEHTBI COAEP/KAHUS JAHHOTO pa3zelia, U MPOLEHT
MPaBUILHOTO BHITIOTHEHUS 3aIaHUM Pa3IMYHOTO YPOBHS CIIOKHOCTH.

Tabruya 5
VPOBCHE % TpaBUIBLHOTO
[IpoBepsiembie P BBITIOJTHECHHS
Ne| KUM CIIO’)KHOCTH .
AIIEMEHTHI COJIEPIKAHMS . 3a/IaHui’
2008 r. 2009 r.
Yacts 1
Hcnonw3oBanue nepeMeHHBIX. OOBsBICHHE MEpe-
2 | A5 | wmenHo#l (Tum, wuwMms, 3HadeHue). JlokanbHBIE U b 87 77,8
r7100aJIbHBIC TIEPEMEHHBIC
PaGora ¢ MaccuBamu (3alOJHEHUE, CUUTHIBAHHE
3| A6 ( : | n 60 | 289
MIOWCK, COPTUPOBKA, MACCOBBIE ONEPAINH U JP.)
dopmaabHOE UCTIOJIHEHUE AITOPUTMA, 3aUCAaHHOTO
4 A12 | P PN, 3 88 93,4
Ha €CTECTBEHHOM SI3BIKE
YMEHHE WCIOJHHUTh aJIrOPUTM ISl KOHKPETHOTO
5| Al8 B 30 32,7
UCTIOJTHUTEIS C PUKCHUPOBAaHHBIM HAOOPOM KOMAH]]
Yacrs 2
3HaHWE W yMEHHE HCIOJIb30BATh OCHOBHBIE AJr0-
1| B2 | puTmMuyeckne KOHCTPYKIIMHU: CI€JOBaHUE, BETBIe- b 85 83,8
HUE, ITUKIT
YMeHMe UCTIONHATh aJrOpUTM B cpesie hopMalibHO-
6| BS P pee op 3 83 83,1
T'0 UCTIOJTHUTEIIS
YMeHue UCIONHATh aJITOPUTM, 3alIUCAHHBIM Ha ec-
7| BS PHTM, m 36 59,4
TECTBEHHOM SI3bIKE
Yacrs 3
YMmenus Hanmcath kopotkyio (10-15 ctpok) mpo-
8| (o |CTyio mporpammy 00paboTKM MaccuBa Ha S3BIKE B 33 15,4
IIPOrpaMMUPOBAHUS WM 3alACaTh AJITOPUTM Ha ec- 17 14
TECTBEHHOM $I3bIKE
9| C3 YMeHue nocTpouTh 1€pEBO UIPHI 110 33JaHHOMY all- B 21 21,9
TOPUTMY U 00OCHOBATH BBIUTPHIITHYIO CTPATETHIO 34 7 30

Ilepenoc 3aganus A6 Ha 3HAaHHE OCHOBHBIX AITOPUTMHUYECKUX KOHCTPYKIIMM U3 Yac-
™A A B yacTh B He noBnusit Ha pe3ynbTaTsl, 83,8% ydaluxcs OTIMYHO CHPABUIMCH C 3TUM
3aJlaHUEM.

DK3aMeHyeMbIe 3HAUUTEIBHO JIYUIlle CIPABIINCH C 3a/IaHUIMHA Ha (popMalbHOE HC-
MOJIHEHUE AJITOPUTMA U YMEHHE UCTIOIHATH alrOPUTM, 3alIMCAaHHbI HA €CTECTBEHHOM SI3bI-
ke. Habmromaetcst poct kak juist 3aganus 6a3oBoro ypoBHsa Al2 ¢ 88 mo 93,4%, tak u mis
3aJaHus NOBBIIEHHOTO YpoBHs B8 ¢ 36 10 59,4%.
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HauGonpimme 3aTpyaHenus cpenu 3amanuii 6azoBoro ypoBHs B 2008 u 2007 romy
BbI3BaJsa 3a/aya A18 Ha mpoBepKy yMeHHUs (OopMaibHO MCIOIHHUTH alroput™ - 30% mpa-
BWIBHOTO BbINOJTHEHUA. B 2009 rogy ocranvch Ha TOM K€ YPOBHE PE3yJIbTaThl MO JTaHHOMN
TeMe Juid 3afaHuil U Bbicokoro (32,7%), u 6a30Boro ypoBHS Ha yMEHHE HCIOJIHAThH aJro-
puT™M B cpene QopmaibHoro ucnonHutens (83%). Briecka3zaHHOE CBUIETENBCTBYET O
CUCTEMHOM HEBHMMAaHHUM K U3YUYEHHIO JAHHOW TE€Mbl, OCOOEHHO MPHU YCIOBUHU, YTO HUCHOJI-
HUTENH Y aBoutedb U PoOOT, :KUBYIIKUN B MPSAMOYTOJIbHOM JTAOMPUHTE HA KJIETYaTOH IIoC-
KOCTH, TPETUH T'OJl BCTPEYAIOTCS B IEMOHCTPALIMOHHBIX BapuaHTax EI'D.

Ilpumep 3axanus A18:

Cucrema koManj ucnonuutenst POBOT, «kuByiero» B mpsiMOyrojibsHOM JJAOUPHUHTE
Ha KJIETYaTOM IJIOCKOCTU: BBEPX BHU3 BIIEBO BIPaBo. [Ipu BeIMOIHEHUH TH000M U3 3TUX KO-
Mang POBOT nepememiaercs Ha 0JIHY KJIETKY COOTBETCTBEHHO: BBEpX T, BHU3 |, BIEBO «—,
BIpaBo —. UeThlpe KOMaHAbl IPOBEPSAIOT UCTUHHOCTh YCJIOBHSI OTCYTCTBHUSI CTE€HBI y KaX-
JOW CTOpPOHBI TOW KieTKkH, rae Haxomutcs POBOT: cBepxy cB0OOIHO, CHHU3Y CBOOOIHO,
cjeBa CBOOOJIHO, CIIpaBa CBOOOIHO.

uxn

ITOKA < ycnoBue > KomaHja

BBITIOJIHAETCS, TTOKA YCJIOBUE UCTHHHO, MHAYE MPOUCXOJUT MEPEXO Ha CICAYIOUIYIO
ctpoky. Eciim POBOT HauyHeT IBMKEHHME B CTOPOHY CTEHBI, TO OH Pa3pyILIUTCA U MPOrpam-
Ma npepBercs. CKOJIbKO KJIETOK JaOUPUHTA COOTBETCTBYIOT TPEOOBAaHHWIO, YTO BBIMOJIHUB
npeasioxeHnyto nporpammy, POBOT yueneet u ocTaHOBUTCS B TOH K€ KIIETKE. C KOTOPOU
OH Havaja JIBWKEHUE?

HAYAIJIO -

[TOKA < cBepxy cBOOOJIHO > BJIEBO T

[TOKA < cneBa cBOOOJIHO > BHU3

[TOKA < cHu3y cBOOOIHO > BIPABO

[TOKA < cripaBa cBOOOIHO > BBEpX ABCE

KOHEI]

Ll R E = Y

I
m

VYXyammuics pe3yabTaT BBIIIOJHEHUS 33aJlaHui 6a30BOro ypoBHS AS — 0ObSIBICHHE U
UCIIOJIb30BaHUE MepeMeHHbIX - ¢ 87 no 77,8%; B2 - 3HaHMe U yMeHUE UCMOJIB30BaTh OC-
HOBHBIE QJITOPUTMHYECKHE KOHCTPYKIMU: CJIEOBAHUE, BETBICHUE, IUKI — ¢ 85 10 83,8%.
[Ipu >TOM 3a7aHusl HE CTAIM CIIOXKHEE, a M0 CTPYKTYPE COBEPIICHHO MACHTHUYHBI MPOIILIO-
TOJIHUM.

IIpumep 3aganug AS:
OnpenenuTe 3HaYCHKWE MEPEMEHHOM Db mocie BhIMONHEHHS cleayroiero GpparmeHTa
MIPOrpaMMBbI, B KOTOPOM a U D — iepeMeHHbIe BEIIECTBEHHOTO (ICHCTBUTEIIBHOIO) THIIA.
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Beiicuk ITackanan

a=3 a:=3;

b=3+5*a b:=3+5%*3;

b=b/2*a b:=b/2*a;

Cu AJITOPUTMHYECKH I S3BIK
a=3; a:=3

b=3+5%*3a; b:=3+5*a

b=b/2*3; b:=b/2*a

3ajiaHue MOBBIIIEHHOIO YPOBHS HAa AJITOPUTMBI pabOThl ¢ MAacCHMBaMH IPaBUIBHO
BBINOJMHWIM 28,9% 3K3aMeHyEeMBIX, YTO B JBa pa3a Xyxe pe3ynbraroB 2008 roga. JlaHHbIi
PE3YJIBTaT MOXKHO CUMTATh HU3KMM HECMOTPS HA TO, YTO TeMa «MacCuBbD» ABIIAETCA OJHOU
u3 HauboJiee CIOXKHBIX B MPOrpaMMUpOBaHMU. Eciam 3amaHus Ha 3amojHEHHE MaccuBa U
UCIOJIHEHUE (DOpPMANIBHBIX AJITOPUTMOB OOBIYHO paccMaTpUBAIOTCS B MpOIEcCe OO0ydeHus,
TO IpeoOpa3oBaHHE MACCHBOB, KOTOPOE OTPAKEHO B 3alaHUU A6, CTAlIO peXke BKIOYAThCS
YUUTENSIMU B IPOTpaMMbl O0YUYEHHUsI, YTO U MOBJIMAIO HAa CHIDKEHUE pe3yJibTaTa.

IIpumep 3apanus A6:

B nporpamme onucaH OAHOMEPHBIN LETOYHUCICHHBIA MACCUB A ¢ HHAEKcaMHu OT 0 10
10. Hwxke npencraBieH (pparMeHT OJHOM M TOW XK€ MpOrpaMMbl, 3allMCaHHBI Ha pa3HBIX
A3bIKax MPOrpaMMHUPOBAHUS, B KOTOPOM 3HA4Y€HHMs 3JIEMEHTOB CHaydaja 3aJaroTcs, a 3aTeM
MeHs0TCsl. Yemy OyIyT paBHbI 3JIEMEHTBI 3TOTO MaccuBa?

Beiicuk ITackaan
FORi=0TO 10 for i:=0to 10 do
A()=i Ali]:=i;

NEXT i for i:=0to 10 do
FORi=0TO 10 begin

A(1)=A(10-i) A[i]:=A[10-i];
A(10-)=A(i) A[10-i]:=A[i];
NEXT i end;

Cn AJITOPUTMHYECKH I S3BIK
for (i=0;i<=10;i++) Hi[ uist 1 ot 0 710 10
Ali]=i; Ali]:=i

for (i=0;i<=10;i++) KII

{ i gag 1 ot 0 1o 10
A[i]=A[10-i]; A[i]:=A[10-i]
A[10-i]=A[i]; A[10-i]:=A[i]

} KIT

CHuxenue pesyibTaToB 1o 3afgaHusM Al8, B2, B6 oOycrnoBuian cHUKEHHE BTpOE
pe3ysbTaToB 10 3aaaHuo C2.

3aoanue C2 TpeOoOBajo OmucaTh AITOPUTM M TPEJACTABUTH €ro Ha €CTECTBEHHOM
SI3BIKE WJIM Ha OJTHOM M3 SI3BIKOB IMPOTPaMMHUPOBAHUSI.

[TporeHT MpaBWILHOTO W TIOTHOTO BBHIMOJIHEHHUS JAHHOTO 3a/IaHUS TOJ OT rojia cTa-
HOBUTCSI HUXKE U cOCTaBiseT 29%, B TOM YHCIIE BBITTOJHUIN MOJHOCTBIO 15% o0yuaromumx-
cs1, yactuyHo — 14% (B 2008 r. cootBeTcTBeHHO 33 1 17%; B 2007 — 7 1 86%).

AHanu3 sK3aMeHalMOHHBIX 33/1a4 C2 MO3BOJIMII YTBEPKIATh, YTO CHEKTP 3a7ay CTall
Mmenbuie. Ecniu B KMMax 2008 rona anroputmMoB ObUIO OOJbIIE, HO OHU OBLIM Kiaccuye-
CKUMH: Ha 00pabOTKy M aHaJIM3 MacCHBa, a TakkKe Ha MpeoOpa3oBaHHE MAacCHBA, MOHCK
AJIEMEHTOB MO 33/IaHHOMY KPHUTEPHIO, MOJICYET 3JIEMEHTOB MacCHBa COOTBETCTBYIOIIMX 3a-
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JaHHOMY KPUTEPHIO, MOUCK MaKCHUMallbHO/MUHUMAJIBHOTO, TIOUCK CPEAHETO apudMeTHuie-
CKOro, nmpeodpazoBaHre MaccuBa 1o 3aaanHomy npasmiy. B KMMax 2009 rona paznoo0Opa-
3H€ 3a/1ay CTaJI0 MEHbIIE: TpeOyeTcss HAWTU TOJBKO MAaKCUMaIbHOE WM MUHUMATbHOE 3Ha-
yerure. Ho camu 3aanus cranu cioHee 3a CUeT UCHOJb30BaHUs MUHUMYMa C OTpaHuye-
HueM. [Ipudem, B 3TOM rojly HET HEOOXOAUMOCTH pa3OMBaTh 3a7a4y Ha MOJ3aa4yH, ONuca-
HUE€ MEePEeMEHHBIX W BBOJI MAaCCHBA MPUBEACH B YCIOBUU 3aJ]a4l, YTO CEPHE3HO YIPOILAET
pelIeHne, MOCKOJIbKY SK3aMEHYeMbIM HEO0OXOJIMMO TOJIBKO OIMUCATh aITOPUTM MOHMCKA MU-
HUMyMa/ MaKCUMyMa.

Ilpumep 3axaun C2:

Han wnenouynciaeHHblid MaccuB u3 30 5JIE€MEHTOB. | Mackanb
DneMeHThl MacCUBa MOTYT NMPUHUMATH 3HaueHus oT — 20 10 | const
20 — cBemeHUs O TeMIeparype 3a KaXAbld JeHb HOAOps. | N=30;

OnuimTe Ha PyCCKOM SI3bIKE WM Ha OJTHOM U3 SI3BIKOB Mpo- | Var

IrPAMMHPOBAHHS AITOPHTM, KOTOPHIA HaxomuT u BeiBomur | & array [1..N] of integer;
MaKCUMAaJIbHYIO TeMIIepaTypy Cpeau JHEeW, Koraa Obuid 3a- Ib é,gmax. integer;

MOPO3KH (TO CCTh TEMIICpAaTypa OIIYCKaJIaChb HHMIKC HYJ'IH). fori:=1to N do readln(a[i]);
["apantupyercs, uTo XoTsa Obl B OJIUH JIEHb HOSIOpsI ObLIa OT- | ..
punatenbHas temrepaTtypa. Mcxoaneie nanHbie 00bsBIEHB | €nd.

TaK, KaK MOKa3aHO HIKE. 3ampeniaeTrcsl UCIOiIb30BaTh Ie-

pPEMEHHbIE, HE OMMCAaHHBIE HUKE, HO Pa3pelIaeTcs He UCTIOIb30BaTh YacTh U3 HUX.

B kauectBe orBeTa Bam HeoOxoaumo npuBecTd (hparMeHT mporpaMMbl (MU OIUca-
HUE aJITOPUTMA HA €CTECTBEHHOM SI3BIKE), KOTOPBII OJKEH HAXOJUThCS HAa MECTE MHOTO-
Tounsi. Bbl MoXkeTe 3amucarh pelieHue TakKe Ha APYroM sI3bIKE MPOTpaMMHUPOBAHUS (yKa-
KMTE Ha3BaHHWE W UCIOJB3YEMYIO BEPCHIO sS3bIKa MPOrpaMMUpOBaHus, Hanpumep, Borland
Pascal 7.0) unu B Buze OJ0K-cxeMbl. B 3TOM ciydae BBl TOJKHBI HCIIOJIB30BATh MIEpPEMEH-
HbIE, aHAJIOTUYHBIE TIEPEMEHHBIM, UCTIOJIB3YEMbIM B aJITOPUTME, 3alTMCAHHOM Ha €CTECTBEH-
HOM $I3BIKE, C YYETOM CHHTAKCHCa M OCOOCHHOCTEH MCIOJIb3YyEMOTO BaMH SI3bIKA MPOTpaM-
MHUPOBAHHS.

Kputepuu oueHuBanusi 3amanuii Tuna C2 Takke YTOUHEHBI, 4TOOBI 00ECTEUYHTH
OJIHO3HAYHYIO TPAKTOBKY OIEHKH MPaBWIHHOCTH. ECy B mpouuioM rogy paspeniaioch 10-
MyCTUTh HE OoJiee JABYX OMIMOOK, 4ToObl moayunuTh 1 Gami, To B 2009 rony momyckaercs
TOJIBKO CJIEYIOLIEE!

1) He unnnmanusupyeTcss WM HEBEpHO MHULManu3upyercs nepemMennas MAX (nHa-
npumep, eil mpucBauBaetcs 3HaueHue a[ 1] wim uncno, 6onpmee — 20).

2) OTCyTCTBYET BBIBOJ] OTBETA.

3) Ucnonb3yercst nepeMeHHasi, He 00bsBICHHAs B pa3/iesie OMUCAHUS TIePEMEHHBIX.

4) He ykazaHo WM HEBEPHO YKa3aHO YCJIOBHE 3aBEPIICHUS IIUKJIA.

5) NnaekcHas nmepeMeHHasl B IUKIIC He MeHsieTcs (Harmpumep, B rukiie While).

6) HeBepHO paccTaBiieHbI OnepaTOpHbIE CKOOKH.

7) B cpaBHeHUU ¢ HYJIEM BMECTO 3HaKa "MEHbIIE" UCTOIb3yeTCs 3HaK "MEHBIIEC WU
paBHO".

Haubonee pacnpocmpanennvie ouwiuoKu u 3ampyoHeHus o0y4anoujuxcs
BrIyCKHUKHM HEMPaBHIILHO YUTAIOT YCJIOBHE 3aJ]a4yd, HE MOTYT BBIACIUTH HEOOXO-
JTUMBIE 1T PEIICHUs aJTOPUTMBI U UX peanu30BaTh.
3HaUMUTENbHBIC 3aTPYAHCHHUS Y OOYUYaIOIIMXCsl BBI3BAIM KJIACCHUECKUE aTOPUTMBI
00paboOTKH MAacCHBOB - OTOOP MAaKCHMMAaJIbHOTO U MUHHUMAJLHOTO 3JIEMEHTOB MacCHBa: HC-
MOJIB3YIOT HEOOBSIBICHHBIC TIEPEMEHHBIE, HE MHUITMATU3UPYIOT WU HEBEPHO MHUIUATU3HU-
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PYIOT IepeMeHHbIe Max W MIN, He BBIBOASAT OTBET WIM BBIBOAAT €ro B IHKiIe. OCHOBHas
omnOKa MpU MOCTPOEHUU AJITOPUTMA B TOM, YTO OOYYAIOLIMECS HCIOJIB30BAIA CTAHIAPT-
HBIM MOAXO0/ MPH ONpPENEIEHUM MUHUMAJIBHOTO U MAKCUMAJIbHOI'O 3JIEMEHTOB MaccuBa, TO
€CTh HEBEPHO MHULMAIN3UPOBAIIN JaHHbIE IIEpEMEHHbIE, BCET1a IPHUCBAaNBaIN IEpEMEHHOMN
max 3Havyenue a[l]. Heobxoaumo npu noAroToBke 00y4yaromMXCsl YUUTh UX HE TOJIBKO HC-
M0JIb30BaTh KJIACCUYECKUE AITOPUTMbI, & BHUMATEIbHO YMUTaTh YCJIOBHE 3ajaud. BaxHo
pa3zHo00pa3uTh MUK 337a4 Ha MOMCK MAaKCUMAJIBHOTO M1 MUHUMAJIBHOTO C Pa3IMYHbIMU OT-
paHUYEHUSMH.

3anaHus JaHHOTO BUJA, IPEJIOKEHHBIE B DK3aMEHALIMOHHOM paboTe, He peTepIiean
COJIEP’KATEIBbHOT0 U3MEHEHUS IO CPABHEHUIO C MPEABIAYLIUM TOA0M, JaXKe CTajH JIerye.

ConeprkaTelbHBIM aHAN3 pPE3yNbTAaTOB BBHINOJIHEHUS 3aJaHUM BBICOKOTO YpPOBHS
ciokHocTH C3 J1eTallbHO pacCMOTPEH Jajiee.

OcHogbl 102UKU
[To naHHOMY pa3zeily B 3K3aMEHAIIMOHHOW paboTe MpPEeCTaBICHO MATh 3aJaHui: TPU
C BBIOOPOM OTBETA W JIBa C KpaTKUM oTBeTOM. OJIHO 3a/1aHue 0a30BOTO, TPH MOBBIMICHHOTO
Y OJTHO BBICOKOTO YPOBHS CIIOXHOCTH. B Tabymiie 6 mpecTaBiIeHb! TPOBEPSEMBIC SJIEMEHTHI
COJICpP)KaHUS JAaHHOTO pasjieia, a TakKe MPOICHT MPAaBUILHOTO BBIMIOJIHEHUS 3aJaHUil pas3-
JUYHOTO YPOBHS CJIIOKHOCTH.

Tabauya 6
Ne | KM IIposepsiemble YpoBeHb % TpaBUIBHOTO
AJIEMEHTHI COJICPIKAHUS CJIO)KHOCTH BBITTOJTHEHHSI
3a7aHus 3a1aHUI
2008 r. | 2009rT.
Yacrp 1
3HaHUE OCHOBHBIX TOHSITHI M 3aKOHOB MaTeMa-
1 | A7 o IT 79 62,2
TUYCCKOU JIOTUKU
YMeHust CTpouTh U NpeoOpa3oBbIBAThH JIOTHYE-
2 | A8 P beobp B 93 84,6
CKHE BBIPAXKCHHUS
YMeHHs CTPOUTH TaOJUIBI HICTUHHOCTH M JIOTHU-
3 | A9 P i m 89 88,8
YECKHE CXEMBI
Yacrsp 2
4 | B4 YMeHne CTpouTh W MpeoOpa3oBBIBAThH JOTHYE- B 61 58,5
CKHUE BBIPAKCHHUS
YMeHue cTpouTh U IMpeoOpazoBbIBaTh JIOIMYeE- 76,5
5 | B6 IT 50
CKHUE BBIPAKCHHS

OO0muii pe3ynbTar Mo JaHHOW TeMe COMMOCTaBUM C Pe3yJIbTaTaMu MPOILIOro (B Cpeli-
HeM oko0Ji0 74%), HO CTpYKTypa pacrpeaciieHus: 0alaoB U3MEHUIIACh: B MPOIILIOM TOy pe-
3yJbTaThl 32 Pa3HbIC 3aa4l CUIIBHO BapbupoBaiuch ot 50 10 93%, B 3TOM roay OHM CTaln
6onee omHopomHsiMu oT 58,5 mo 88,9%. Kak m panee, oOydwaromnyecs: ycreliHee BCETO
CIPABUWIIKCH C 33/IaHUEM TTOBBIIIICHHOTO YPOBHS HA MPOBEPKY YMEHUS CTPOUTH TaOIHIIBI UC-
TUHHOCTH U Joruueckue cxemsl (88,8 %), ¢ 3amannem 6a30BOTO ypOBHs Ha MpeoOpa3oBaHKe
noruueckux BeipaxkeHuit (84,6 % mnpaBunbHBIX 0TBeTOB). B 2008 rogy ormeuanoch, 4To
0oJIbIlIee KOJTUYECTBO 3aTPYAHCHHI BBI3BAIO 3aJlaHWE TMOBBINICHHOTO YPOBHS, MpEIoia-
raroiiee MPoBEPKY YMEHHSI CTPOUTh U MPEOOPa30BBIBATH JOTUYECKHUE BhIpaKeHUs. Pe3yib-
Tar no 3agaHuio B6 ynyumunca Ha 26,5%. 3HaUYUTEIbHBIX U3MEHEHUN B COJICPKAHUU WU
YCIIOBUU 3a/IaHUsI HET, TEKCT cTai Ooyiee CTpyKTypupoBaHHbIM. [103TOMY OCHOBHOM MpUYH-
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HOW NOBBIIIEHUS PE3YJIbTATOB MOXET OBITh TOJIBKO 0CO00€ BHUMAaHME yuuTeNed K JAaHHOM
TEME.

Bo BTOpoO#i yacTu 3K3aMEHAMOHHON pabOThl BHICOKUI YPOBEHB CII0)KHOCTH HMEJIO
€IMHCTBEHHOE 3alaHue B4, mpegycMmarpuBaroliee peIIeHHE JIOTMYECKOIO YPaBHEHMS U
IPEICTABIEHHOE ABYMs THUIIAMM 3aJaHHI: B EPBOM cilydae HaJlo ObUIO yKa3aTh 3HAUYEHUS
IIEPEMEHHBIX, IIPU KOTOPBIX JIOTUYECKOE BBIPAKEHHUE JIOKHO, & BO BTOPOM — OIPEIEINTD,
CKOJIBKO Pa3JIM4HbIX PEUICHUI UMEET JOTMYECKOE YpaBHEHHUE.

IIpumep 3axanusa B4:

2008 rox 2009 rox

KakoBo nHambGonbmee nenoe yucio X, | JlaHo JOrHuecKoe BhIpakeHue

pu KOTOPOM MCTUHHO BhicKasbiBanue | (K — M)V (LA-MAK)V N

(50 < X - X) — (50 > (X+1) - (X+1)). | Ykaxure 3Hauenus nepemennsix K, L, M, N, mpu xoro-
PBIX JIOTMUYECKOE BBIPAKEHHUE JIOAKHO.

CKOJIBKO pa3JIMYHBIX PEHICHUI NMEET YpaBHCHUE
(KALAM)V(LAMAN)=1

rae K, L, M, N — norudeckue nepemeHHbIC?

B oTBeTe HE HY)KHO TIEPEUUCIIATh BCE pa3IUIHbIE HAOOPHI
sHaueHnit K, L, M u N, nmpu KOTOpBIX BBITIOJIHEHO JaHHOE
paBeHCTBO. B kadectBe orBera Bam HYyXHO yka3aTh
KOJIMYECTBO TAKUX HAOOPOB.

Pe3ynbTaT BBITOJIHEHHSI 3TOTO 3aJaHUS CaMbI HU3KUW B Pa3fieiie «OCHOBBI JIOTHUKNY -
57,5%.

3anauy A7 TMOBBIIIEHHOTO YPOBHS BBIMOMHWIN 62,2% sKk3aMeHyembIx, uto Ha 16,8%
MeHbI11e mporuioro roja (B 2008 r. koraa sTa 3aa4a Oblia 3amnrcana Ha POpMaTbHOM SI3BIKE).

IIpumep 3aganus A7:

Kakoe 13 npuBeeHHBIX UMEH YIOBJICTBOPSIET JIOTHYECKOMY YCIIOBHIO

— (mepBast OykBa corjiacHasi — BTopasi OykBa coryacHast) /\ mocieaHsas OyKBa riacHast
1) UPUHA 2) MAKCHM 3) CTEITAH 4) MAPUA

TakuMm 00pa3oM, 3a CUET MOBBIIICHHS Pe3yIbTaTOB MO 3a7aHuto B6, B nenom no pasz-
JeNy pe3yabTaThl He u3MeHmIuch. OOydaromuecs: cTaiy JIydlle ONepupoBaTh C 3a/a4aMH,
AQHAJIOTMYHBIMM ITPOLUIOTOJIHUM, HO XYK€, €CIIM 33aJaya 3anucaHa BMeCTO (pOPMAJIbHOIO
HA eCTeCTBEHHOM fI3bIKe MJIU COJEeP:KUT MHYI0 IIOCTAHOBKY BOIpPOCA.

Mooenuposanue

DOk3amenarmonHast padora 2009 roaa, kak U IpeabIAYIINUX JIET, CoIepkKaia OqHO 3a-
naHue 6a30BOT0 YPOBHS C BBIOOPOM OTBETa IO JaHHOW TeMe. 3ajaHue BBISBISIO cPOpMU-
POBAHHOCTH y OOYYaIOMIUXCS YMEHHS MPEICTABISITS U CYMTHIBATh JIAHHBIC B Pa3HBIX THUIAX
WH(OPMAIIMOHHBIX MOJIENEH (CXeMbl, KapThl, TaOIuIbl, rpadguku u 1p.). Heobxonumo oT-
MeTUTh, 4To 3amanue Al0, mpegnoxenHoe B KMMax, 3HaUMTENbHO CIIOXKHEE 3aJIaHUS,
MPEJICTABICHHOIO B JIeMOHCTpanmoHHOM BapuaHnte 1 B KMMax 2008 rona, mocKoJbKy AJist
penieHnss HeoOX0IMMO OBLIO MPOJIEMOHCTPUPOBATh YMEHHE IMPOBOJUTH aHAIU3 MOJIEIH,
MpeACTaBICHHOMN HEe TOJIbKO B (hopMe TabJIUIIbl, HO U B BUJIE Tpada. Pe3ynpTat mpaBUiIbHOTO
BBITIOJTHEHUST OO YJArOIIUMUCS JaHHOTO 3a7aHus coctaBui 95,4% 1o cpaBHenuto ¢ 78,0% B
2008 roxy.
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IIpumep 3aganusa A10:

Tabnuia CTOMMOCTH EPEBO30K YCTPOCHA CIEAYIOIUM 00pa30M: YKCIia, CTOAIIME HA
MEePECEUYEHUSAX CTPOK U CTOJIOIOB TabJIMII, 03HAYAIOT CTOMMOCTH MPOE3/ia MEXKYy COOTBET-
CTBYIOIIMMH COCEIHMMH CTaHIUAMH. Ecim mepecedeHwe CTPOKHM W CTOJIOMAa IyCTO, TO
CTaHIIUU HE SBJISIIOTCS COCETHUMH. Y KaKUTE CXEMY, COOTBETCTBYIOIIYIO TaOJIHUIIE.

AB O |C D |E
A 3 4 1
B |3
C 4 2 1
DN 2
E 1
1) 2)
~! Eyde,
B l »
4/ ~3 "\ '?’ﬂ
pv 1/
1/ "A /3
E 2 D ‘B

AHanmu3 pe3yJbTaTUBHOCTH TOKAa3bIBAECT, YTO YYHTENSI CMOTJIM OOECIIEYUTh OYCHD
BBICOKUI YPOBEHB MOATOTOBICHHOCTH O0YJAIOUIUXCS IO IAHHOW TEME.

Hugpopmayuonnvie mexnonozuu
Pasznen «IlporpammHubie cpeacTBa HHOOPMAITMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHO-
noruit» Ob11 mpencrabieH B KMMax 7-10 3agaHusiMU U3 MIEPBOM U BTOPOU YacTel paOOThI:
YeThIpe 3aJaHusl 0a30BOTO M TPH 3aJlaHUs MOBBIIMICHHOTO YpoBHA. B Tabnuie 7 npencrasie-
HBI IPOBEPSIEMbBIE AIEMEHTHI COJIEP’KaHUS IAaHHOTO pa3zelia, a TaKkKe MPOIEHT MPaBHIbHOTO
BBITIOJTHEHUS 3a/IaHUH Pa3JIMYHOTO YPOBHS CIOKHOCTH.

Tabnuya 7
Ne [TpoBepsiembie VYpoBeHb % MPaBHIBHOTO
KM SIIEMEHTHI COJIEPIKAHHSI CIIO)KHOCTH BBITIOJTHEHUS 3aJaHUM
3a1aHUs 2008 r. 2009 r.
Yacrs 1
1 | A13 | 3nanus o ¢aiiioBo CUCTEME OpraHN3aIN TAHHBIX b 96 84,7
2 | Al4 | 3HaHue TEXHOJIOTUU XPaHEHMs, TIOUCKA U COPTH- /B 77 71,7
poBKH MH(pOpMaIHK B 6a3aX TaHHBIX
3 | AlS5 | 3Hanue TexHoioruu 0O0pabOTKM Trpaduyeckoit B/ 60 83,8
nHpopManun
4 | A16 | 3nanue TexHoiOruM oOpabOTKM HMH(POpPMALUU B 5 78 56,6
AJICKTPOHHBIX TaOIUIIaX
5| Al7 | 3HaHHS O BU3yaIW3alMHA JAHHBIX C TIOMOIIBIO 5 82 88,8
Jyarpamm u rpaduxos
Yactp 2
6 | B9 | 3uaHue 0a30BbIX MPUHIIMIIOB OpraHu3alin 1 (byHKIHO- /B 51 73,3
HUPOBAHKS| KOMITBIOTEPHBIX CETEH, aIpecallii B CETH
7 | B10 | YMmenue ocymecTsisTh Mouck uHdopmariu B IHTEpHET IT 76 66,9
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AHanu3 pe3ynbTaToB paboT O00y4aroluXxcs MO3BOJISIET KOHCTATHUPOBATh BBICOKHUI
ypOBeHb CPOPMUPOBAHHOCTU 3HAHUM U YMEHUM, Kacaromumxcs $aiaoBoOi CUCTEMbl OpraHu-
3alli¥ JaHHBIX, BU3yaJIU3alliy JAHHBIX C IOMOIIBIO JUarpamMM U rpadukos.

Hecmotps Ha To, uto 3aganue Al4 B 3ToM rojay craigo 6a30BbIM, CHUKEHHE PE3yJib-
TaTOB, MOJIYYEHHBIX MO TeMe « TeXHOJOTusl XpaHeHUs!, TIOUCKa U COPTUPOBKU HMH(POpMaLIUU
B 0a3ax JaHHBIX», O0BACHSIETCS TeM, uTo Tema «Teopust 0a3 JaHHBIX» SBIAETCS JOCTATOYHO
CJIOKHOM 7151 moHuMaHus oOy4daromumucs. Kpome toro, eciau B nemoBepcunt KM mo sto-
MY 33/IaHHIO TipejuiaraeTcst npoctoi Bonpoc (CKoIbKO 3amuceil B Hell yAOBIETBOPSIIOT yC-
noButo «llon="x" NJIN Xumus>buonorus»), To Ha EI'D B 2009 rony 3agaHue He cTajo
CJIOKHEE, HO IMPEICTABIEHO B OOBEMHOM TEKCTOBOM BHJIE€ C HECKOJBKHUMH JOMOIHHUTENb-
HBIMH YCIIOBUAMH, TpeOyeT OT 00yyarolmuxcsi KOMIETeHIUH 1o pabote ¢ mHboOpMalmei,
YMEHHIO IPeoOpa3oBaTh 3a/1aHUE C ECTECTBEHHOTO SI3bIKa Ha (POPMaTbHBIN.

Ilpumep 3axanus Al4:

W3 mpaBui cOpeBHOBAHUS MO TSKEIOW aTiieTHke: Tspkenas aTiieTHKa - 3TO HPSIMOE
COPEBHOBAHUE, KOT/Ia KXl aTIET UMEET TPH IMOMBITKA B PBHIBKE U TPH MOMBITKA B TOIY-
ke. CaMbIil TSOKEJIBIN BEC MOAHATON MITAHTH B KAXJOM YIPAXXHEHUH CYMMHUPYETCS B 0011IeM
3auere. Ecnu cmopTcMeH moTteprien HeyAady BO BCEX TPEX MOMBITKaX B PHIBKE, OH MOXKET
MPOJIOJKUTH COPEBHOBAHUE B TOJYKE, HO YK€ HE CMOXET 3aHATh Kakoe-InbOo MecTo IO
cymMe 2-X ynpakHeHuil. Eciau J1Ba cmopTcMeHa 3aKaHYMBAIOT COCTA3aHHE C OJIMHAKOBBIM
WUTOTOBBIM PE3YyJIbTATOM, BBICILIEE MECTO MPUCYKIAAETCS CIIOPTCMEHY C MEHBIINM BECOM.
Ecam xe Bec cCriopTCMEHOB OJJMHAKOB, IPEUMYIIIECTBO OTAAETCS TOMY, KTO IEPBBIM MOIHSI
nobennsiii Bec. KTo mobeaui B oO1ieM 3auere (CyMMe IBYX YIpPaKHEHU)?

Ta@zuua pesyiomamoes COp€6H06dHMZZ no msadNcenol amiemuxe

DO Bec B3zsaTo B PrIBOK C Bzsaro B Tomuok ¢

CIIOPTCMEHA PBIBKE MOMBITKH TOJTYKE MOMBITKU
HBanos 77,1 150 3 200 2
ITeTpoB 79,1 1475 1 202,5 1
CunopoB 78,2 150 2 200 1
CMHpHOB 78,2 147.,5 3 2025 3
ITonos 79,5 1475 1 202,5 1
TaBpun 79,8 150 1 202,5 2

C 3amaHueM MO TEXHOJIOTMH 00paboTKH rpaduyeckoil MHPOpMaLUU CHIPaBUIKUCH
83,3%, necMmoTps Ha TO, uTO 370 3ananue B KMMMax 2009 rona crano cioxHee.

CaMbIil HU3KHI pe3yabTaT Cpeau 3a/laHuii 0a30BOTO YPOBHS TOJY4YeH 3a 3aJaHHe
A16 o 06paboTke MHpOPMAIIUU B AIIEKTPOHHBIX Tabnumax — 56,6%. Bcee 3amanus umeror
OJIHY CTpYKTYypy. Huskue pe3ynbTaThl MOXXHO OOBSCHUTH apU(PMETHUECKUMH OIIMOKaMHu B
AJIEMEHTAPHBIX pacdeTax C IMOJIOKUTEIbHBIMU U OTPHULATEbHBIMU YHCIIaMU M HEIOHUMa-
HUEM CMBbICIIAa CPEHEr0 apu(pPMeTHIEeCcKOro;

IIpumep 3apanus A16:
B snextponnoit tabnune 3nauenune Gopmyiasl =CP3HAU(AG:D6) pasuo 1,5. Uemy
paBHo 3HadyeHue popmynsl =CYMM(A6:C6), ecnu 3Hauenue sueiiku D6 pasuo 27

3ananue B9 ¢ kpatkum oTBeTOM, IpelycMaTpuBaroliee KoHcTpyuposanue IP-anpec,
M3MEHUJIO YPOBEHb CIIOKHOCTU C MOBBILIEHHOTO O 0a30BOr0, HO MO CYILIECTBY UJIEHTUYHO
MPOIILJIOTOHEMY, TIO9TOMY HE BBI3BAJIO OOJBIINX 3aTpyAHEHUH y 3k3ameHyembixX (73,3%
MPABUJIBHOT'O BHITIOJTHEHUS).
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3ananue B10 noBbilieHHOrO YpOBHS U3 pazfiena «TeleKoOMMYHUKAIIMOHHbBIE TEXHO-
JIOTUW», TPEAIoJIararolee MporHO3UPOBAaHUE PE3YNIHTATOB MOUCKAa MHMOpPMALUU B CETU
WHuTepHeT, ObUTO BBIMOIHEHO € pe3ynbTatoM 66,9%, 4To COOTBETCTBYET CIIOKHOCTHU 3aja-
Husi, HO HUXke Ha 10% pesynbrara 2008 roma. Ob6yueHue ocHOBaM Moucka HHGOPMAIIUU B
WNuTepHeT HOCUT NpaKTHYECKUIl xapakTep, a 3ananue B10 npenmnonaraer npenuMyIiecTBeH-
HO 3HaHUS 10 (pOpPMaJIbHOM JIOTHKE, U3YUEHHUE SA3bIKA 3aIIPOCOB IIOMCKOBBIX CHCTEM.

Ilpumep 3axanus B10:

B Ttabnune mpuBeneHbI 3ampochkl K MOMCKOBOMY cepBepy. Pacmomoxkurte
HOMEpa 3apoCcoB B MOPSIKE BO3pACTAHUS KOJIUYECTBA CTPAHUII, KOTOPHIE HAMIET
MIOMCKOBBIN CEepBEp MO KaXKIOMY 3aIpocy.

Jnst o603HaueHus morudeckoit oneparuu "MJIN" B 3anpoce ucnonb3yercst CHMBOI |,
a Juia norudeckoit onepanuu "N" - &.

B10

1 MIPUHTEPHI & CKaHEPhI & Mpojaxa
2 IPUHTEPHI & NpoJiaxa

3 MPUHTEPHI | IpoJaka

4 NPUHTEPHI | CKAHEPHI | IpoJIaka

[TonydyeHHble pe3ynbpTaThl BBINOIHEHUS 3amaHui B7 n B8 cBumerenbCcTBYIOT O He-
JIOCTaTOYHOM YpPOBHE 00yueHus Teme «Jlornueckue oneparuu» u «SI3bIk 3alPOCOB K MOKC-
KOBBIM CEpBEpaM).

Ilpozpammuposanue
3HaHMs 00YYarOIIMXCS MO TEXHOJIOTMH MPOrPaMMHUPOBAHUS POBEPSIIUCH MTOCPECT-
BOM BBINIOJIHEHMSI UMM JIBYX 3a/laHUl C pa3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS CIIOKHO-
ctu. Cl mpeamnosnaraio MOUCK U yCTpaHeHHE OomMOOK B ¢pparMeHTe nporpammel, C2- camo-
CTOATEIBbHOE HAlMCAaHWE MPOrpaMMbl JJI PEIICHUs OpUTrMHANIbHOW 3anaun. B tabnume 8
IIPEICTABIEHBI IPOBEPSAEMBIE 3JIEMEHTHI COJAEPKaHUS JAHHOIO pa3fena, a TaKkKe IMPOLEHT
IIPaBUJIBHOIO BBINIOJIHEHUS 3a/1aHUN.

Tabnuya 8

Vposets % TpaBUILHOTO

Ne | KM TIposepsiembre CIOYKHOCTH BBINIOJIHEHHS 33/1aHU M

QJICMCHTHBI COACPKaHUA 3aTaHus 2007 | 2008 2009

Yacrtp 3

1 |Cl YMeHue mpodecTb (parMeHT MporpamMMmbl Ha B 21 15 22
SI3bIKE MPOTrPAMMUPOBAHMSI U HCHPABUTH J0- 21 23 24
MyIIEHHBIC OMNOKU 29 24 16
2 | C4 YMeHue co3gaBaTb COOCTBEHHBIE MPOTPaMMBbI B 7 3 1
(30-50 cTpok) mmst pemieHHs 3a7ad CpeaHen 7 50 2
CJIOKHOCTH. 7 2
36 5

JleTanbHbIi aHaU3 pe3ynbTaToB BbinoaHeHus 3a1aduil C1 u C4 npuBeneH HUXKe.
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4. Copep:kaTe/IbHbIN aHAJIN3 Pe3yJIbTATOB BbINOJHEHUS 321aHUI YacTu 3
(c pa3BepHYTBHIM OTBETOM)

OO0muMii aHaIu3 pe3yJbTaTOB BBITIOJHEHUS 3aJlaHUK YacTH 3 TMOKasall, YTO MPOICHT
00yJarOIUXCsl, MPUCTYMUBITUX K BHITIOJHEHUIO 33JaHUI TAHHON YacTH, IOCTATOYHO BBHICOK
— oko0J10 83% n3 548 cnaBasmux EI'D.

3aoanun CIl BbIBISUIA cHOPMHUPOBAHHOCTh y OOYYAIOMIMXCS YMEHHS TPOYECTh
(dbparMeHT IpPOrpaMMbl Ha SI3BIKE TPOTPAMMHUPOBAHUS M UCIIPABUTH JOIYIICHHBIE ONTHOKH.
[ToTHOCTBIO W MPaBUIBHO BBIMOIHWIN AaHHOE 3anaHue 21,3% o0yuaromuxcst U Moy
MaKCHUMaJIbHO BO3MOKHBIN mepBUuHBIM Oamn. B 2 Gamna (24% oOyuatomuxcs) u 1 Gann
(17% obOyuaromuxcsi) OLEHUBAIOCh YaCTUYHO WM C OITMOKAaMH BBIMIOJHEHHOE 3a/IaHHeE.

B KNMax 2009 roga 3amanue C1 npeacrtaBieHo 3ajaueit ClIeayolero Buia:

[Ipumep 3apanus C1:

TpeboBanock Hamucarb MPOrpaMMy, KOTOpask BBOJUT C KJIaBUATypbl KOOPIWHATHI
TOYKH Ha TUIOCKOCTH (X, Y — IeHCTBUTENbHBIC YHCTIa) U ONpeAessieT MPHHAIIC)KHOCTh TOY-
KU 3alITPUXOBAHHON 00J1acTH, BKJIIOYasl €€ TPaHULIbI.

[IporpaMMuCT TOPONWIICS ¥ HAITKUCAJ POIPAMMYy HETIPABUIIBHO.

b F

n: var x,y: real;
i begin
o readIn(x,y);
L X if x*x+y*y>=4 then
if x<=2 then
if y<=x then
write('npuHamIeKUT')
1 else
) write("He mpUHAIICKUT');
end.

/ INPOI'PAMMA HA ITACKAJIE
.:-'I-
3

[TocnenoBaTenbHO BBIMOJIHUTE CIAEAYIOIIEE:

1) IlpuBenuTe pUMEp TaKUX YHCEN X, Y, IPU KOTOPBIX MPOrpaMma HEBEPHO periaeT
MIOCTABJICHHYIO 33/1a9y.

2) YkaxuTe, KaKk HYKHO J10padoTaTh MporpaMMy, 4TOObI HE OBLIIO CIIy4aeB €e Hempa-
BWJIBHOU pabOTHI. (TO MOXKHO cJIeJIaTh HECKOJIBKUMHU CIIOCO0aMu, TO3TOMY MOYKHO YKa3aTh
0001 crtoco0 10paboTKU UCXOTHON MPOTPAMMBI).

B 3amaue TpeOoBasOCh BHIIOIHHUTH TPU JIEHCTBUS: yKa3aTh MPUMEpP BXOIHBIX JaH-
HBIX, IPH KOTOPBIX MpOrpaMma paboTaeT HEBEPHO, U UCTIPABUThH JIBE OLITUOKH:

1. HempaBuipHOE HCIIOJIB30BaHUE YCIOBHOTO ONEPaTopa, B pe3ysibTaTe Yero Mmpu He-
BBITIOJTHEHUH TIEPBOTO WJIM BTOPOTO YCJIOBHUS MPOTrpaMMa He BbIaBaja HUYEro (OTCYTCTBY-
10T cinydau ELSE).

2. IlpuBeZIecHHBIM TPEM OTPAHUYCHHSIM YIOBJIETBOPSIIOT TAKXKe T€ TOUKH IIOCKOCTH,
y KOTOPBIX (x*+y? >=4) 1 (y<=X) u (x<=2) u (y<O0).

M3MeHeHUsI B KPUTEPUAX OLEHHUBAHMUS KACAIOTCS CICIYIOIIEr0: Y)KEe HE YUYUThIBA-
IOTCSI CHHTaKCH4ecKHe omnOKu B 3aganun Cl.

Haubonee ycneuwno o0yyaromuecs: CpaBWINCh C IIEPBBIM BOIpocoM 3ananus. [lpu-
BECTH MPHUMEP YHUCEN X M Yy, MPU KOTOPHIX MporpaMMa paboTaeT HEMpaBUIHHO, HE TIpe-
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CTaBJISLIO CJIOKHOCTH U 33/1aya peliajgach MyTeM OObIYHOTO MoaA00pa WM aHaM30M obuac-
T monajganus Toukd. 3anayun Cl U3 JEeMOHCTPAIMOHHBIX MaTepHUAJIOB MO UHPOPMATHUKE
MOCJEHUX JIET MOKA3bIBAIOT YCTOMYMBYIO TEHACHUMIO K COXPAHECHHIO YCIOBHUWM M3 IPEJ-
METHOM 00J1acTH MaTEMATHKHU.

Haubonee pacnpocmpanennvie oumiuoKu u 3ampyoHeHus o0yuanouuxcsa

AHanu3 paboT BBIMTYCKHUKOB MO3BOJIII BBIJICIUTh OCHOBHBIE OIIMOKH, JAOIMYIICHHbBIE
uMU nipu pemeHuu 3aganusi Cl — 3TO UCTIOB30BaHKUE BIOKEHHBIX OIEPATOPOB BETBIICHMUS.
MoskHO cienath BBIBOM, UTO Y 00YYAIOIIUXCS BBI3bIBAET 3aTPYIHEHUE TOHUMAHUE MMPUHIIU-
na paboThl BIIOXKEHHBIX YCJIOBHBIX onepaTopoB. He Tak yacTo B paboTax MCHOJB30BAIUCH
nornueckue cBsa3ku AND u OR. TlpencraBienHsie paOoThl TOKa3aiHu ciaboe MecTo B pe-
LIEHUM 33J]a4. BETBJIECHHE — 3TO YMEHHE NMPOU3BOAUTH NPEOOpPa30BaHME BIOKEHHBIX BETB-
JIEHUI K YCJIIOBHOMY OIIEpaToOpy CO CJIOXHBIMH CBsizkamMu. HeoOXxonuMo oTMETHUTH, YTO Ha
OIIMOKK W 3aTPyJHEHUs, CBS3aHHBIE C HEMPaBWIHHBIM KOHCTPYHPOBAHHEM BIIOKEHHBIX
BETBJICHUN U JIOTMYECKHMMH OIMMOKAMU B TMOPSAKE MPOBEPKHU YCIOBHI, YKa3bIBAJIOCH B
crpaBkax 1o uroram EI'D u 2007, u 2008 roxa.

[IpoBepka paboT mo3BoiMJIA cleNaTh SK3aMEHAIMOHHONM KOMHCCHUM BBIBOJ, YTO Yy
oOyuaromuxcsi chOpMHUPOBAHO HETMPABHILHOE MOHITHE O TPEOOBAHUHU «IIpOrpaMma paboTa-
€T HEBEPHO». YUEHHKU CUUTAIOT, YTO ITO TOJBKO HEBEPHBIM OTBET, HE JIOMyCKas BO3MOXK-
HOCTH PpabOTHI MPOTPAMMBI, TP KOTOPOM OHA MOXET HE BbIJaBaTh HUKAKOTO pe3yJjbTara
60 oNpeeNaTh HeMPaBUIBHYIO 00JIaCTh MOTalaHus TOUKH.

OO6muii ananu3 pe3yiabTaToB (B 1esoM 62,0 % o0yyaromuxcsi CIpaBUIIUCh C TAHHBIM
3aJlaHuEeM U TOJYYMIN OaJlibl B 3aBUCUMOCTH OT KPUTEPUEB) MOKA3BIBAET, uTO 3adanue C1
He 6bl136aJ10 3HAYUMENbHBIX 3amPYOHEeHUIl, a YXyAIIEHUE Pe3yJbTaToOB M0 JAaHHOMY 3aja-
HUIO MIPOU30IIUIO 32 CYET CHIKEHHUS YPOBHS 3HaHUM 10 HHGOpMaTHKe.

3adanue C3 BBIABIUIO CHOPMUPOBAHHOCTH Y 00YUYAIOIIMUXCA YMEHUS TTOCTPOUTH Jie-
PEBO UrPHI IO 33IAHHOMY AJITOPUTMY U 00OCHOBATH BBIUTPBILIHYIO CTPATETHIO.

YpOBEeHb BBINOJHEHHSI JTaHHOTO 3aJaHUsl PACTIPECIUIICS CIEIYIONMM 00pa3oMm:
nojiHOe BhIMOJIHEHUE — 21,9% (3 Gamna), yactiuunoe — 37 % (1-2 Gamna). JlaHHbIC pe3yinb-
TaThl B LIEJIOM COBMaAatoT ¢ npouutorogaumu (21% u 34% coorBerctBerHo). Coaeprkanue
1 hopMa MpeACcTaBlIeHUs 3a/1aHNs a0COTIOTHO TTOXOXKH.

IIpumep 3apaun C3:

JIBa urpoka UrparoT B ciaeayromyto urpy. Ha koopimHaTHOM MIIOCKOCTH CTOUT (pHILI-
ka. rpoku xoasT no ouepeau. B Hayase urpsl uiika HaXoIUTCS B TOUKE C KOOPJUHATAMU
(-3,2). X011 COCTOUT B TOM, YTO UTPOK TepeMeIIaeT PUIIKY U3 TOYKU C KOOPIUHATAMHU (X, V)
B OJIHY U3 TpeX TOYEK: WM B TOUKY C KOOpJIMHATAMU (X+5, y), WJIM B TOUKY C KOOpJMHATa-
MU (X, y+4), Uiu B TOUKY ¢ KoopauHaTtaMmu (x+3, y+3). BelurpeiBaeT Urpok, rnocie xojaa Ko-
TOPOTO paccTosiHue OT PUIIKH A0 To4yku ¢ koopauHartamu (0,0) Gosbme 12 exunui. Kto
BBIUTPBIBACT MpH 0e30IMO0YHON Urpe 000MX UTPOKOB - UTPOK, JENAIOIIMNA NEepBBIA X0,
WM UTPOK, Aenaroimuid Bropord xon? Kakum nomkeH ObITh MEPBBIA X0/ BHIUTPHIBAIOIIETO
urpoka? OTBeT 00OCHYiITE.

AHanu3 3K3aMEHAlMOHHBIX pabOT MoKa3all, YTO 00ydarouIrecs HEBEPHO MOHUMAIOT
BbIpakeHue «Oe3ommnboynas urpay. [lon HUM 4acTo MOHMMAIOT BEPHOE BBIMOJHEHHUE Mpa-
BWJI, @ HE ONTHUMAJIbHYIO BBIMTPHIIIHYIO CTPATErHio. bonbine TpyAHOCTH BBI3BAIO U 000C-
HOBaHMUE OTBeTa. Yalie BCero npeacTaBiIeHO YaCTUUHOE 0OOCHOBAHUE.
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Tonpko 21,9% oOyuaromuxcsi CipaBUIUCh MOIHOCTHIO, a 29% o0yuaromuxcs, npu-
CTYNHUBIIUX K 33JIaHUIO, MOT'YT TOJBKO ONPEJEIUTh BCE BO3MOKHBIE XO/bI IEPBOTO U OTBE-
ThI BTOPOT'O UTPOKA, HO HE MOT'YT TOCTPOUTH CTPATETHIO.

[Tpu moAroToBke OOy4arolMXCs K 9K3aMeHaM MO AAaHHOMY THUITY 3ajad, YYUTEIIM
Heo0XoIMMO 00paTUTh BHUMaHUE, YTO OT 0Oydaromierocsi TpedbyeTcsi He TOJIBKO OTBETUTH
Ha Bonpoc «KTo BeMrpsiBaeT?», «KakoB nepBrlif X017», 000CHOBATh CTPATETUI0, HO U MPH-
BECTU ee JI0KazarenbcTBO. Hanbosee mpocTeiM BapuaHTOM OOOCHOBAHUSI CTPATETUU SIBIIS-
eTcsl MoJIHOE JiepeBO Urpbl. OOOCHOBATH OTBET — 3HAYUT OMHUCATh CTPATETHIO U JI0Ka3aTh €
npaBMWIbHOCTE. CTPOro 10Ka3aTh NPAaBUIBHOCTh CTPATErHH - 3HAYUT UM COCTABHUTH IOJHOE
JIEPEBO UTPhI C YKa3aHUEM BBIMTPBIBAIOLIETO UTPOKA, WIM COCTaBUThH JAEPEBO B COKpAIICH-
HOM BapHaHTE, YKa3aB TOJIbKO BBIMTPBIBAIONIYIO BETBb, HO MPH ATOM CJIOBAMU YTOYHHTb,
YTO BCE OCTAJIbHBIE CTPATETUN PACCMOTPEHBI U SBIISIOTCS IPOUT PHIITHBIMH.

Pemenue 3aganuii C3 2009 roga noBTopmiio npoGieMy B UCIOJIb30BAHUN 3HAHUH U3
CMEXHOU TUCHUIUIMHBI reoMeTpuu. [lo ycioBuio 3amaum «...BeIMTpeIBaeT Urpok, mocie
X0Jl1a KOTOPOT'0 paccTosiHUE OT (GHUIIKH A0 TOYKH ¢ koopamHaTamu (0,0) Gompme 12 emu-
Huly. HekoTopele oOydaromuecs BBIUUCISUIM PACCTOSHUE MEXKIY TOYKAMM Ha IMJIOCKOCTHU
He 1o TeopeMe [Iudaropa, a kak CyMMy KOOPAMHAT, HECMOTPSI HA TO, YTO B MPOIJIOM TOAY
Ha 3Ty IpolIiieMy yxe ObLJIO YKa3aHo.

Coaep:kanue BEpHOI0 0TBeTa 110 CTPYKTYPE U COJAEPKAHUIO MOTHOCTHIO IIOBTOPSIET
otBeT Ha 3amanue C3 2008 roma. 62 % W3 NPUCTYNMHUBIIMX K BBIOJTHEHUIO 3aJaHUs TIPEI-
CTaBWJIM YACTUYHOE €TO BBIMOJIHEHHE.

[Tonyuennsie noka3atenu (59%) cBHIETEILCTBYIOT 00 XOpOIIeM YPOBHE YCBOCHHS
TEMBI.

3aoanusa C4 BbIABIAIN CHOPMHPOBAHHOCTh y OOYYAarOUIMXCS YMEHHS CO3/1aBaTh
cobctBeHHBIC porpamMMbl (30-50 CTPOK) IS pelIeHUs 3a/1a4 CPEIHEH CII0KHOCTH.

MakcuManbHBI EpBUYHBIA Oaiil 3a pelleHHe JaHHOTO 33JaHMsl CMOIVIM HaOpaTh
3,0% BBITYCKHUKOB, NMPUCTYNMUBIINX K 3amanuio, 50% - BBITTOJHUIN 3aJaHUE YaCTHUYHO.
82% BBIYCKHUKOB HE MPUCTYIAIU K BBIIIOJIHEHUIO JAHHOTO 33/IaHMsI WJIU MOJTYYUIIH 3a He-
ro 0 6amios.

3amaun C4 MOXHO pa3fenuTh Ha JBa Tumna. O0a Tuma 3aja4 pemarTcs ¢ UCTOJIb30-
BaHWEM MAaCCHBOB YHCEN, He TpeOyeT MCMOJIb30BaHUS 3alHceil, Kak 3TO ObUIO B MPOLLIOM
rofy.

[lepBrIii TUI 3a1a4u CBOAMTCS K HAXOXJACHUIO MUHUMyMa B MaccuBe yucen. boib-
IIMHCTBO BBIMYCKHUKOB pa0OTaly € 3alHCsIMHU, XOTS B 3aJaue TpeOyeTcss HAWTU TOJbKO
gucino A3C, npoaaromux O0eH3uH jaelnieBie Bcero. To ecte Hu Hazpanue, Hu Yuia BoooO1ie
B aHAJIM3€ HE Y4acTBYIOT, a Mapka OeH3MHa Hy)KHaA TOJbKO Mpu aHayiu3e. CyliecTBeHHON
JUIS pellieHus 3a7jauu siBsieTcst TonbKo LleHa, uTo u o0ycnaBiauBaeT co3/laHue TOJIbKO Mac-
cuBa uucen ¢ llenamu. IMeHHO Takol aHalW3 yCIOBUS M HEOOXOAUM ObLI JUIsl YCHEIIHOTO
pelieHus 3a1a4uu, 4Toobl o0ecnednTh 3PPEKTUBHOCTD U MO MAMATH, U TI0O BpEMEHHU.

IIpumep 3apaun C4 nepBoro Tuna:

Ha aBto3anpaBounsix ctannusx (A3C) nponaercs OeH3UH ¢ MapKUpPOBKOH 92, 95 u
98. B ropone M Obu1 mpoBeicH MOHUTOPHHT TIeHBI OeH3nHA Ha pa3dnunuHbix A3C. Hanumm-
Te 2P PEeKTUBHYIO 1O BPEMEHHU pabOTHI U MO HMCIOJIB3YEMOU MaMSITH MPOrpaMMy (yKaKHuTe
UCIIOJIb3YEMYIO BEPCHIO sI3bIKa MporpamMmupoBanus, Hanpumep, Borland Pascal 7.0), koto-
past OyAeT ompenensaTh s Kaxaoro Buaa OeHsuHa, ckoibko A3C mpomaroT ero JACIieBiie
Bcero. Ha Bxo mporpamme cHauana mogaeTcss YUCIIO JAHHBIX O CTOMMOCTU OeH3uHa. B ka-
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xa0u u3 cneayomux N cTpok HaxonuTcs uHGopManus B cieayomem dpopmare: <Komma-
HUS> <Ynuna> <Mapka> <llena>

rae <Kommanus™> — cTpoka, cocrosias He Ooisee, yem u3 20 cumBosIOB 6e3 mpolde-
70B, <YJuIa> — cTpokKa, coctosias He 6oinee, yeM u3 20 cumBosioB 6€3 npodenos, <Map-
Ka> — oJIHO U3 uucena — 92, 95 unu 98, <llena> — nenoe uuciao B auanazone ot 1000 mo
3000, oOo3Hayaroliee CTOMMOCTh OJIHOTO JHTpa OeH3uHa B Komelkax. <Kommanus™> u
<VYmuua>, <Ynuna> n <Mapka>, a taxke <Mapka> u <ueHa> pa3JeJ€Hbl POBHO OJHUM
npobenom. [Ipumep BXOTHOM CTPOKH:

Jlyxoin Muuaypunckuii 95 2250

[Tporpamma A0mKHA BBIBOAMTH depe3 mpoben 3 yucia — konuuectBo A3C, npoaato-
IMHUX Aeliesiie Bcero 92-i, 95-i u 98-if 0eH3MH coOTBEeTCTBEHHO. ECiu OE€H3HMH KaKOH-TO
MapKH HUTJIE HE TPOIaBaJCs, TO ciaeayeT BoiBecTH (.

IIpumep BbIXOAHBIX JaHHBIX: 12 10

Camble pacmpocTpaHeHHbIE OIIMOKU U JAHHOTO THUIIA 3a/ia4y: o0ydaromuecs myTa-
JUCHh TPU OpPraHU3alMU palOoThl C MOJSIMH 3alUCH M OPTaHU30BBIBATM HEBEPHBIM BBOJ
BXOJHBIX JaHHBIX.

Coaep:xaHue BEpHOIr0 0TBETA MPEANOJIaraeT:

[IporpaMma yuTaeT Bce BXOJHBIE AHHBIE OJIMH Pa3, HE 3allOMUHAas UX B MAacCHUBE,
pa3mep Kotoporo coorBercTByeT unucny A3C unm auana3oHy ueH. Bo Bpemst uTteHus nas-
HBIX OMPEACNAIOTCS MUHUMAJIbHAS IIeHa Kaxou Mapku OeH3uHa U konmnuectBo A3C, mpo-
JAIOLIMX €ro MO0 3TOW LeHe. /s 3Toro ucnosb3yrorcs 6 NepeMEHHbBIX WIH COOTBETCTBYIO-
M€ MacCUBBI (Hampumep, s y1o0cTBa U3 8 AIIEMEHTOB KaXKIIbIi).

bannel HAYUCISIOTCS TOJIBKO 3a MporpaMMy, KOTOpasi pemiaeTt 3afgaqdy XOTs Obl Jist
OJIHOTO YaCTHOTO CiTy4as (Hampumep, Korja JJjis KakIoh Mapku OeH3WHa MUHUMAaJbHa 11e-
Ha oTMe4eHa poBHO Ha ogHOoUl A3C).

OneHMBaHWE MAHHOTO 3aJaHUS MPOU3BOJUIOCH B COOTBETCTBHHM CO CIEAYIOIIUMU
KPUTEPUSIMU:

1. Uro6s! monyunth 1 Gamn HeoOXoauMo, 4TOOBI MporpamMma BepHO paboTana
XOTsI OBl TIPU HEKOTOPHIX BXOJHBIX JTAHHBIX.

2. UtoOkI monmyunTth 2 6asia, HE00X0MMO, YTOOKI MporpaMma B 11eJI0OM padoTaia
BEpPHO, XOTA M uMena 1-2 omubku (HeBepHash WHUIMAIU3AIMS TIEPEMEHHBIX, B YACTHOCTH
3Ha4YeHUs] MUHUMYMa, Hanpumep, uuciaoMm 3000; BbIXOJ 3a rpaHUIy MaccuBa, NEPEBOA

CHUMBOJIOB B YK CJIa, HCITOJIB3YETCs 3HAK “<”’ BMecTo “<=", “Or” BMecTo “and” u T.11.).
3. 3a mporpammy, paboTaroIlyt0 BEpHO, HO HEIPPEKTHUBHO MO TAMSITH WU
BPEMEHH.

Takum oOpaszom, eciu mporpamma paboTaeT HEBEPHO ISl MIOOBIX JIaHHBIX HIIUA CO-
JICP)KUT OMUOKH, TO OHA olleHuBaeTcs B () 6aI0B BHE 3aBUCUMOCTH OT TOT'O, YTO BO3MOKHO
3aMbICENT BEPEH U OO0JIbIIast 4aCTh TEKCTa MPOTPAMMBbI peaii30BaHa MPAaBHIIBHO.

3a/1aHusl BTOPOT0 THUNA 3HAYUTEIBHO CIOKHEE 3a CUeT OoJiee CIIOKHOTO YCIIOBUS U
aNropuTMa peaau3aluu.

[Ipumep 3amaun C4 BTOpOro THIMA:

Onumnuana no acCTpOHOMHUHM IPOBOJAUIIACH NIl yueHUKOB 9-11-x kmaccoB. Kaxbiii
YYaCTHUK OJMMITHAIBI MOT Habpath oT 0 mo 50 GammoB. [lyist onpenenenus modbenuresneit u
MpHU3epoOB cHavasia oTOuparoTcss 45% ydacTHUKOB, MOKAa3aBIIUX JyUIIUE pe3yibTaThl. [1o
MOJIOKCHHIO, B Cilydae, KOTJia y MOCJICIHEr0 YYacTHHKA, BXOAIero B 45%, oka3piBaeTCs
KOJIMYECTBO OaJNIOB TaKOE K€, KaK U y CIEAYIOIINX 32 HUM B UTOTOBOW TaOJIHIlE, peIIeHne
0 IAHHOMY YYaCTHHKY M BCEM yJaCTHUKaM, UMCIOIIUM C HUM PaBHOE KOJIMYECTBO OaLIOB,
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ompenenseTcs CIeAYIIMM 00pa3oM: BCe YYaCTHUKH TMPHU3HAIOTCA MpH3epaMu, €Cld Ha-
OpaHHble UMHU Oaibl OOJIbIIIE TOJOBUHBI MAKCHMAJIbHO BO3MOXKHBIX; BCE€ YYaCTHUKH HE
MIPU3HAIOTCA MPU3EPaMU, €CIM HaOpaHHbIe UMU OasUibl HE MPEBBIMIAIOT MOJOBUHBI MaKCH-
MaJbHO BO3MOKHBIX.

Hamumure 3¢ dekTrnBHYI0 110 BpeMeHH pa0OThl U MO HCIOIb3YyeMOW MaMsTH Ipo-
rpamMmy (YKaKUTE HCIOJB3YEMYIO BEPCHIO sI3bIKa IIpOrpaMMHpoOBaHus, Hanpumep, Borland
Pascal 7.0), koTopas Mo pe3yabTaTaM OJIMMITHAABI OYAET ONpeaAesaTh, KAKOW MUHUMAITbHBIH
0aJlT HY)KHO OBLTIO HAOPaTh, YTOOBI CTATh MOOETUTEIEM HIIH MPU3EPOM OJTUMITHAIBI.

Ha Bxoa nporpamme cHavaia nmojgaeTcs Yuciao yyacTHUKOB onumnuaabl N. B kaxmoit
u3 ciuenyromux N CTpOK HaxOAUTCS Pe3yJbTaT OJHOTO U3 YYACTHUKOB OJIMMIIHAIBI B Clie-
nyrorieMm popmare: <Oamummus™> <Ums> <kmacc> <6amisr>, rjae <damuims™ — CTpoKa, Co-
crosimras He 6oinee, yeM u3 20 cumBooB, <UMs> — cTpoka, cocTosiiias He Oonee, yeM u3 15
CHUMBOJIOB, <KJIacc> — yucio oT 9 no 11, <6ammbr> — nenoe uncno ot 0 1o 50 HaGpaHHBIX
y4dacTHHKOM OanioB. <@amunus™> u <Umsr>, <UMs> u <kiacc™>, a Takke <kjgacc™> u <Oaj-
JB> pasnienieHsl oHUM mpodenoM. [Ipumep Bxonnoit crpoku: Banos Iletp 10 17

[Iporpamma A0mKHA BBIBOAMTH MUHUMAIbHBIA Oamn mpuszepa. ['apantupyercs, 4yTo
X0Ts1 ObI OJTHOTO MPHU3EpPA MO YKa3aHHBIM MIPaBUIaM OMPEAEIUTh MOXKHO.

ITo cpaBHeHuto ¢ 3amanusiMu npouwioro roga B KMMax 2009 yrouHeHo moHsITHE
3¢ (HEeKTUBHOCTD MPOrpaMMBbl, TpeOyeTcs, YTOOBI MporpaMmMa Obuia 3Q¢GEeKTUBHA U MO MaMsi-
TH, U 10 BpeMeHu. K coxkanieHnio, MHOTHE U3 T€X, KTO pelliaj JaHHYIO 3aJa4y, UCIO0Ib30Ba-
JIY TIPYU OTIMCAHUU CIIMIIKOM Ooublie MaccuBbl, HarpuMmep [1..1000], uto cpa3y HapymraeT
ycioBue dPpPEeKTUBHOCTH MO nMamsATU. B 00abIIMHCTBE pabOT HE YKa3bIBAJICS MCIOJIb30BaH-
HBIH SI3BIK IPOTPAMMHUPOBAHUS.

B paborax oTpakeHO JBa Mojaxo/a K uX perieHuto. [lepBoiii moaxoa cBOIUTCS K pea-
JU3alMi TPOCTEUIIIer0 ajropuTMa COpTUPOBKH OanmnoB. Hambosiee pacmpocTpaHeHHOM
OLIMOKOM MpH 3TOM SIBJISUICSA HEBEPHBIN aHAIM3 YCIOBHS — YaCTO YYEHUKH HE MOHUMAJIH,
9TO MoOeAUTENEeH MOXKeT ObITh Oombie 45%, ecnu Ha rpaHuIe 3TUX 45% y OTUMITHAIHU-
KOB OfMHaKoBbIe Oasuibl. OmMOKM B HEBEPHOW peann3alliy ajlropuTMa COPTHPOBKH Y-
3bIPHKOM M TNEPECTAHOBKOW SIBIIsiETCS HenopaboTKoil yuurteneil. Bropoil moaxoa k perie-
HUIO JAaHHOM 3aJ7]aud COCTOSUT B CJENYIOLIEM: BbIOMpaeM Oalibl, HAaUMHAas ¢ OOJIbIIETo, MpU
TOM HEOOXOJMMO BCE BpeMs KOHTpONUpoBaTh nepexoi 45%. AHamu3 paboT MO3BOJISET
clenaTh BBIBOJ, 4TO oOyyarwliuecs ¢ TPYAOM aHaJIU3UPOBAIA CUTYallMM MOTPAHUYHBIX
6amnoB. Mcnonb3oBaHue 3anuceil 3HaAYUTENBHO YCIOXKHSJIO pellieHre, o0ecnednBas mupo-
KUN CHEKTP JIOTMYECKUX U CHHTAKCHUYECKUX OIINOOK.

Haubonpiive 3aTpyHeHus: B pa3zesie NporpaMMUpPOBaHUs BbI3BAJIU J€TAJIbHbBIN aHa-
JIM3 YCIIOBUS 3a/1a4yM, BIJIEICHUE MO/3a1a4, IPOBEpKa pabOTOCIIOCOOHOCTH MPOrpaMMBbl Ha
KPUTHYECKUX 3HaUYeHUsX. [Ipu moAroroBke K sK3aMeHy Mo MH()OpMATUKE YUUTEISIM CIIey-
€T YAEJIIUTh BHUMAHHUE U TAKOMY MOHATHUIO KaK 3(Q(PEKTUBHOCTH IPOrPAMMBI.
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5. BbIBO/IBI M peKOMeHIaAN T
OO6mue BoIBOAbI U3 pe3yabTaToB EI'J mo undgopmaruke — 2009

OmneIT equHOrO rocyaapcTBeHHoro sk3amena 2009 roxa nokasasn, yTo OOJBUIMHCTBO
obyuaromuxcs (96,9%), BeIOpaBIIMX WHPOPMATHKY B Ka4eCTBE 3K3aMCHAI[MOHHOTO TIpe/I-
MeETa, OCBOUJIM OCHOBHOE COJIEP>KAHME MPEIMETA, ONPEAEIAEMOE HOPMAaTUBHBIMU JOKYMEH-
tamu. HeycneBaromux B MypmaHckoii o61acTu B 3 pa3za MeHbllIe, 4eM B 1iesioM 1o Poccun.
Cpennsis oreHka mo uHpopmaruke - 4,9 6amna, cpeauuii 6amt - 62,7 (mo Poccun - 56,1).
Pa3Huna pe3ynbTaToB B paMKax pernoHax He SBJSETCS 3HAYMMOM, TAaK K€ KaK M B pa3HbIX
TUIaX y4eOHbIX 3aBEJICHUI.

KonnuecTBO 3K3aMEHYEMBIX BBIPOCIIO MTOYTH B 4 pasa.

KVMBEI B 3TOM roly M3MEHWINCHh HE3HAYUTEIBHO, YTO HE IOBJIMSIIO HA PE3YyJIbTATHI
’K3aMeHa. B 0CHOBHOM XOpomIo yCcBOEHHI cieayromue Tembl: «Hpopmanus u ee Koaupo-
BaHue», «TexHonorust o6padotku nHpopmanumy, «OCHOBBI JIOTUKNY», «MoOIeIUpOBaHUEY.
BbI3bIBaIOT 3aTpyJHEHUS 00YHAIOIIMXCA TEMbI « AJTOPUTMH3ALUSA U (OPMaATBHOE UCIIOIHE-
HUE aJropuTMOoB» M «TeXHOJIOrus XpaHeHus, IOMCKa U COPTUPOBKU MHPOpManuu B 6azax
TAHHBIX).

PexoMeHIaMH MO COBEPIIEHCTBOBAHMIO METOAMKH MPenoaaBaHusi HHPOPMATHKHI
C y4eTOM pe3yJibTAaTOB €IMHOI0 rocyapcTBeHHoro sxk3amena 2009 roga

1) Yeunuts BHUMaHUE K TPAAUIIMOHHO CJIOXKHBIM pasziesiaM, TeMaM Kypca uHpopma-
TUKH:

Anzopummuzayusa u npozpammuposanue

OOGyuaromiuecst sl YCTICIIHON CIaud dK3aMeHa JIOJKHBI HE TOJIbKO 3HATh OCHOBHBIC
AITOPUTMUYECKUE KOHCTPYKIIMU U OMEPATOPhI U3y4aeMOro si3blKa MPOrpaMMHUPOBAHUS, HO
Y UMEThH OTIBIT CAMOCTOSITEIbHON 3aMUCH aJTOPUTMOB U MPOTPAMM, PEIICHHS MPAKTHUYECKIX
3a/1a4, pa3pabOTKH U OTJIAJKH KOMIIBIOTEPHOW MPOTrpamMMBbl, MPOBEPKU MPOTpaMMbI Ha KpH-
TUYECKUX 3HaueHusX. CrenyeT yAensTh Ooyibllie BHUMaHUs (OpMalTn3aliud 3alMuch U UC-
MIOJIHEHUSI AITOPUTMOB, TaK KaK pe3yJdbTaThl SK3aMeHa MOKa3bIBAIOT, YTO Yy YacCTH O0ydaro-
HIUXCA Tak U He (opMHUpYyeTCst yMeHre (POpMabHOTO UCIIOTHEHUS aITOPUTMOB. B konmudu-
KaTope yKa3aHbl KJIACCMYECKHE aJrOpUTMBbI, Hauboliee yacto mpoBepsiembie Ha EI'D (cym-
MUPOBAaHHUE MACCHBA; MPOBEPKA YMOPSIOUYEHHOCTH MACCHBA; CIUSHUE JIBYX YIOPSI0YCH-
HBIX MAacCHBOB; COPTHpPOBKa (HalpuMep, BCTaBKaMM); MOUCK 3aJaHHOM MOJCTPOKH (CKa-
xem, "abC") B MocCiIeI0BaTEIBHOCTH CHUMBOJIOB; MOMCK KOPHS JICJICHUEM IOIO0JIaM; TOUCK
HAaWMEHBIIIETO JEIUTENs IEJOr0 YMCia; Pa3joKEeHHUE IIeJIOro Yucia Ha MHOXHUTENIH (MPo-
CTEHIINI alNTrOpUTM); YMHOKEHHE IByX MHOTOUJICHOB).

Ocnoevl 102uKu

Cnenyer oOpaTuTh BHHMAaHHE Ha TMPAKTUYECKOE TMPWIOKEHHE B 3ajadax
MporpaMMUpOBaHUsI, yOpaBieHUs Oa3aMHu JaHHBIX, Moucka B HWHTepHer. bombinoe
konuuecTBo 3amaHuii  EI'D  mpoBepser 3HaHuA oOydaroluxcs B O3TOM  pasfelie
nHpopMaTuku. DTO HE TOJBKO 3aJaHUsA HEMOCPEACTBEHHO MO JTOMY pas3ieny
kogudukaropa, HO W KOMIUIGKCHbIE 3afaHusi 1o TemMaM «ba3bl  JaHHBIXY,
«TenekoMMyHUKaIIMOHHBIE TEXHOJIOTUNY, K AITOPUTMU3BALIUS.

Texnonozusa xpanenus, ROUCKa u COpMUPOSGKU UHpopmayuu ¢ 6azax OAHHBIX

JIns1 TOBBIIIEHUST KayeCTBa MOJTOTOBKH BBITYCKHHUKOB OO0IE00pa30BaTEIbHBIX YU-
pexaeHUN He0OX0IMMO 0oJiee TIIYOOKO M3ydaTh METOJIbI OTOOPa CO CIOKHBIMH YCIOBUSIMU
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u3 0a3 naHHbIX, ceTu MHTEepHeT, TeMbl, oOecnieunBarone (popMUPOBAHNE KITFOUYEBBIX KOM-
METEHIINN.

2) AKueHTUpOBaTh BHUMaHuE Ha (OPMUPOBAHUE U OTPAOOTKY JOTMYECKUX OLIUOOK,
CBSI3aHHBIX C peaju3alieil aJropuTMOB pelIeHHs B OOiblled Mepe, HeKeIn MaTeMaTuye-
CKUX HaBBIKOB pabOTBHI.

3) YBenuuuBaTh YMCI0 KOHTPOJIHUPYIOIIMX 3aJaHUM, IPU BBIIIOJHEHUU KOTOPBIX Tpe-
OyeTcst OCYILIECTBUTh IEPEHOC YCBOEHHOTO aJrOPUTMa B HOBBIE CUTYallUU U yMEHUE pa3ou-
BaTh JIFOPUTM Ha M0A334a4i C BO3MOKHOCTBIO MCIIOJIb30BAaHUS B HOBBIX QJITOPUTMAX.

4) Ilpu moAroToBKE O0YUYAIOMIMXCS K DK3aMEHY ClIeyeT o0pallarh UX BHUMaHUE Ha
TpeOoBaHusA, CHOPMYIMPOBAHHBIE B 3aJJaHUH, HAa TO, YTO BCE 3aJIaHUSI BTOPOIl YaCTH OYEHb
TOYHO (opMynupyroT TpeOoBaHMs K Qopmary 3amucH OTBeTa: B KakOM IOpSJIKe
3aIMChIBATh IEPEUYHCICHUE YUCEeN, KaKue MpoOesbl U 3HAKU MPENUHAHNS CTaBUTh U T.II.

3ananus yacty C JOJKHBI 3aIIMCBIBATHCS MOJIHO, 0€3 COKpallleHni, Bce rpaduueckue
wumocTpauuu 3agadd C3 I0JDKHBI CONPOBOXKIATHCS JI0KA3aTEIbCTBOM B BHUJE TEKCTA,
3aganust C4 JOJDKHBI UMETh KOMMEHTAapUH, ObITh TOHATHBIMU SKCIIEPTaM.
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[IpeameTHO-CconepKaATEABPHBIN aHaAu3 pe3yabraToB EI'0-2009

CocTaBurenu;

Hamanva Banenmunoena Bacunvesa,
Hamanva Heanosena Cmpenvckas

ITPEJIMETHO-COJIEPXKATEJIbHBI AHAJIN3
PE3VJIbTATOB EI'2-2009

Yacte 3

(mamemamuxa, ungpopmamuxa)

Penaxrop H.b. JIuBuun
Kommnsrorepnas Bepctka — I.A. ®enoros

[Toxmucano B meyats 01.10.2009. ®opmar 60x84/8. Yu.-u3a. . 2,8.
Tupax 200 k3. 3aka3

Otneuatano B MOUITKPOuK.
183031, r. MypmaHck, yi. [Toacranuikoro, 1
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