3. COAEP’KAHHUE U PE3YJIbTATbI OLUEHKHA MATEMATHUYECKOHN
MNOATI'OTOBKMH BbIITYCKHUKOB CPEJHEU LHIKOJIBI, U3YUYABLHINX
YIJAYBJEHHBIN KYPC MATEMATUKH

Ieau npoBepku. OcoGeHHOCTH MpoLecca 00ydeHust
MaTeMaTHKe B CTPAHAX-YYACTHHIIAX HCCJIET0BAHUS

OCHOBHOH LENBIO MCCIEAOBAaHUS SIBISJIOCH ONPENCIICHUE U CPAaBHEHUE COCTOSHMS
MaTeMaTHYECKOW TOATOTOBKM BBIITYCKHUKOB CPEIHEH IIKOJIBI, M3y4YaBIIUX YTITyOJCHHBIH
KypC MaTeMaTHKH, B Pa3JIMYHBIX CTpaHaxX MUPA,

HoBu3Ha M yHMKalbHOCTH HACTOSLIETO HccienoBaHus g Poccun 3akimtodaercs B
CJIEYIOLIEM:

— BIIEPBbIE COJIEP’KAHUE U PE3ysbTaThl 00yUYEHHUs BBIITYCKHUKOB CPEAHUX POCCUHMCKHUX
IIKOJ OLEHHUBAIOTCA C YYETOM MEXAYHApOIHBIX IPUOPUTETOB B PEIICHUHM BOIPOCOB
00pa30BaHMs TAJAHTJIMBBIX IIKOJIBHUKOB, SIBJSIOUINXCS YMCTBEHHBIM IOTEHIIMAIOM CTPaHBI;

— BIIEPBbIE Takas OLIEHKA IPOBOJUTCS HE YMO3PUTEIBHO HAa OCHOBE H3YYEHUS
Pa3IUYHBIX MCTOYHUKOB JINTEPATYpbl, HE Ha OCHOBE CPABHEHUS PE3YJIbTaTOB MPECTHXKHBIX
MEXIYHApOAHBIX OJMMIINAA JUId W30paHHBIX, @ HAa OCHOBE pE3yJIbTaTOB BBIOJHEHUS
IPEJICTaBUTEIILHBIMU BBIOOPKAMU BBIITYCKHUKOB CPEAHEH IIKOJIBI PA3JIMYHBIX CTPaH OJHOU U
TOM XKe NesTeTbHOCTH, ONpeAesieMoil cofep)kaHueM NMPOBEPOUYHBIX 3aJJaHUM, pa3pab0TaHHBIX
MEXIyHapOJAHBIM KOMUTETOM CIIELUATIbHO Ul JAHHOTO UCCIIEIOBAHMS;

— BIEpBbIE yYacTHE€ B TAaKOM MCCJIEIOBAHUU NPUHUMAIOT BBIMYCKHUKU 16 cTpaH,
Cpeld KOTOpPBbIX CTpaHbl, HMEIOIIME IO MEXKIYHAPOJIHBIM MEpPKaM BBICOKHI ypOBEHb
MaTemMaTHueckoro oobpazoBanusi (Opanuus, Llseitmapus, Yenickas Pecnybnuka, Benrpus u
ap.).

[To ompeneneHuio OpPraHU3aTOpPOB MCCIEIOBAHUS COBOKYIHOCTb BBIYCKHUKOB
CpelIHEel LIKOJIbI BKIIOUala TeX y4alluxcsl, KOTOpbIE 3aBEPIIAIOT MMOCIEIHUI roJ 00y4eHus B
CpelnHel IIKoJe W M3y4ald yriayOJeHHBIM Kypc marematuku. B Poccum x maHHO# rpyrime
ObUIM OTHECEHBI BBITYCKHUKHM CpEeAHEH 0011e00pa3oBaTeIbHON HIKOJBI, KOTOPHIE H3y4YalH
yriayOJeHHbI Kypc MaTeMaTHMKM M B KOHIIE ToJa JOJDKHBI OBbUIM CHaBaTh HK3aMEH,
OTBEYAIOLIUI JAHHOMY KypCy.

B okoHYaTensHOM TECTHPOBaHUMW MPUHSUIM ydacTthe 16 crpan: ABcTpanus, ABCTpud,
I'epmanus, ['peuus, Hanus, Kanaga, Kunp, Wranusa, JlurBa, Poccusi, Cnosenus, CHIA,
Opanrus, Yemckas Pecniybnuka, [setinapus, [1IBemms.

[IpencraBnennas crpanamu  HHpOpMamuss 00 OCOOEHHOCTSIX  OpraHU3ALUHU
MaTeMaTHYeCKOro o0pa30oBaHMs BBIIBWJIA 3HAUYMUTENBbHBIE pa3IMuMs B  COAEP)KaHUM,
MOCJIEI0BATEIBHOCTH U3yUEHHSI PA3IMYHbIX TeM U TPEOOBaHMI K OJArOTOBKE yUaIIUXCS.

AHaJn3 IKOJBHBIX TOKYMEHTOB I10Ka3al, YTO CTPaHbl CYIIECTBEHHO Pa3IMyaroTCs 110
MHOTHM TpU3HAKaM OpraHu3aluu OOy4eHUs, KOTOpbIe OKa3bIBAIOT CYIIECTBEHHOE BIUSHHE
Ha €ro pe3yjbTaThl: MO BO3pacTy, C KOTOPOTO HauMHaeTcs oO0ydeHue B IKose (0T 5 JeT B
Anrmuu no 7 ner B Poccun), mo yuciy et o0s3aTeNbHOr0 00y4eHus B IIKoje (OT 6 JIeT B
Kopee no 13/14 ner B Yenickoit Pecnybnuke), Mo cTpyKType 3TarnoB oOydeHus (HadaiabHas,
OCHOBHasi, CTapiias IIKoja, Hanpumep, 1-5, 6-9, 10-12 Bo ®panmuu, 1-6, 7-9, 10-12 B
Snonun, 1-4, 5-10, 11-13 B I'epmanun, 1-3/4, 5-9, 10-11 B Poccun ); mo Bo3pacTy ydamiuxcs,
KOTOpbIE 3aKaH4YMBAIOT o0yueHHe B cpeanelt mkoine (ot 16-17 ner B Poccun no 18-19 ner B
CHIA u UlBeitiapun).

OueBUIHO, YTO MPH HHTEPIIPETALUHN PE3yJIbTATOB HCCIEAOBAHHUS 3TH OCOOEHHOCTH
clleflyeT UMETh B BUAY, YTOOBI NOIY4YUTh 0osee OOBEKTHBHYIO MHTEPIPETALUIO PA3INYUNA B
NOJTrOTOBKE YYalIMXCsl pa3HbIX cTpaH. Kypc maremaTtuku Kak J1000€ CpEeiCTBO Tepenadu
HAallMOHAJIBHON KYJBTYpbl IOAPACTAIOUIEMY IOKOJICHHIO SIBHO MCIBITBIBAECT BIMSHUE H
OTpa’kaeT CIOXKUBILUIICS B CTpaHe ONbIT 00yueHus. B TaHHOM Hccae10BaHUU AJISt BBISABICHHS
OCOOCHHOCTEH OpraHW3allid MaTEeMaTHYECKOro oOpa3oBaHMsl ObUIM TPOAHAIM3HPOBAHBI
nporpaMMbl  0oO0ydeHuss M Hauboliee pacrlpoCTpaHEHHbIE YYEOHHMKHM MaTEeMaTUKU CTpaH,
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y4acTBOBABLINX B IIPOBEPKE.

[TomydeHHbIe AaHHBIE IO HEKOTOPOH CTEMEHH OOBSICHSIOT CXOACTBA U Pa3iHuus B
MOJIFOTOBKE yUYalIUXCs B TEX WIM UHBIX CTpaHax.

[IIkonpHas mporpaMMa Mo MaTeMaTHKe JI0O0W M3 CTpaH, MpeAcTaBICHHAs B pa3HOM
dopMe U c pa3HOW CTENEHbIO MOJAPOOHOCTEH, TEM HE MEHEEe IO3BOJISIET COCTaBUTh BEChbMa
oOmiee MpeacTaBiIeHHE O COACPKAHUU U TOCIEN0BATEIbHOCTH U3YYEHUS MATEeMaTHYECKOTO
MaTepuaia B KaKJ10 KOHKPETHOU CTpaHe.

AHanu3 mporpamMMm M y4eOHUKOB MPOBOAMIICS MPEICTaBUTENSAMU KaXKIOW U3 CTpaH-
Y4acTHUI[ 10 €IUHOW CXeMe, MPEeMJIOKEHHON OpraHu3aTOpaMHu HCCIEeIOBaHUSA. JTa cXema
MO3BOJIANIA ONPEAENUTh, KaKhue TEeMbl BKIIOYEHBI B KypC MaTEeMaTHKUd U JUIUTEIbHOCTh
U3Yy4YEHUs KaxJ0W U3 HUX (TOJbKO umcio jeT). [Ipu aTom ganeko He Bcerjna MOXHO ObUIo
YCTaHOBUTH, KOHKPETHOE COJEp)KaHWe TeMbl M TeM Ooyiee TpeOOBaHHUA K TMOJITOTOBKE
yydalmxcs B KaKJ10M KOHKPETHOW CTpaHe.

[Tpu Gonee GIM3KOM PACCMOTPEHHH OCOOCHHOCTEH MaTeMaTH4ecKoro oOpa3oBaHUS B
CTapuIieil IIKOJIE SBHO BHJIHO, KAaK YBEIMYMBAIOTCS Ha 3aBEpIUAONIEM 3Tare oOyueHus B
CpeIHel LIKOJIe pa3NuyMsl CTPaH: B MaTeMaTHYECKON MOATOTOBKE MOCTYMAIOUINX B CTAPIIYIO
HIKOJy; B OpraHu3anuu MpoduiapHOoro oOydeHus (MO BO3pACTy ydalIuxcs, MO YHUCHTY,
COJICP)KAHUI0O M YPOBHSIM DA3IUYHBIX KypCOB, MpeajaraéMblX B Pa3HBIX TPOGUIILX,
nporpaMmaM oOydeHus, IpeularaeMbIM yueOHUKaM U JIp. ).

[IporpamMma oO0yueHUS U Y4YEOHMKH MAaTEMAaTHKU pa3iNyYaloTcs IO BHUMAHMUIO,
KOTOpBIE OHM YAEJSAIOT Pa3IMYHbIM T€MaM U TPEOOBAaHHUSAM K MOATOTOBKE yHalllUXCs MPU UX
uzydeHud. OJHAKO CpaBHEHHE STHUX JOKYMEHTOB MO CTpaHaM MOKa3ajo TakXKe W HaJIuuue
HEKOTOpPOW OOILIHOCTH B OpraHU3alMd MaTeMaTU4YecKoro oOpa30BaHUS Cpenu CTpaH-
YYaCTHUI] IPOBEPKHU.

Tak, B TeU€HHE HECKOJBKHX JIET, OOBIYHO B paMKaX HAYaJbHOW W OCHOBHOM IIKOJIBI,
MaTeMaTHKa SBISETCS JUIsl BceX ydammxcsi oosi3aTenbHbIM mpeameroM. Ot 30 no 40 onHuX U
TE€X K€ MaTEeMaTHYECKUX TEeM H3Y4yaeTcsi B KaXJOW M3 YKa3aHHBIX BbIIIE CTpaH. XOTH,
KOHEYHO, COJep)KaHHME MaTepuaina, MJIUTENbHOCTh €ro H3y4eHHs U TpeOOBaHUSA K €ro
YCBOECHHIO IIUPOKO BapbUPYIOTCS 110 CTPAHaM.

Brigenuics Habop HECKOJIBKUX TEM, KOTOpPbIE M3y4YalOTCsl B TEUEHHE OMPEIENIEHHOTO
nepuojia 00y4eHus: BO MHOTHX M3 YKa3aHHBIX CTPaH.

JI71s BBITYCKHUKOB CpeIHEN HIKOJIbI, U3YYaloluX YyTIyOJeHHbI Kypc MaTeMaTHKH,
XapakTEepHO 3HAYUTEIIbHOE BHUMAHUE K TAKUM TEMaM, KakK: 3JIEMEHThl MaTEeMaTHYECKOIO
aHalM3a, KOOpJWHATHAs TeoMeTpus, (QYHKIMH U YypaBHeHHs. Tak, O 3HAUUTEIHHOM
BHUMAaHUH, yJIEIIEMOM >JIEMEHTaM MaTeMaTH4YeCKOTO aHallu3a, CBUAETEIbCTBYET TOT (axT,
YTO C 3TOM TeMoi cBsizaHo 0kos0 40% MaTepuasna ydeOHUKOB BO MHOTHX CTpaHax.

B Poccun npouecc 00ydeHus: BHITYCKHUKOB IIKOJbBI, H3Y4aBIINX YIIIyOJISHHBIH Kypc
MaTEeMaTUKH OTIUYACT OT MHOTHUX CTPaH HaWMMEHbIIIEE YUCIIO JeT o0ydenus B mkoje (10-11
JIeT) ¥ COOTBETCTBEHHO MEHBIINH Bo3pacT ywanmxcs (16-17 net); nuzyueHue B OTACIbHOCTH
JIBYX TMPEAMETOB (anreOpbl U TE€OMETPUHU), KOTJa B OOJBIIMHCTBE CTPAaH W3Y4aeTCs OJIUH
npeaAMeT (MaTeMaTHKa); 3HaYUTEIbHOE BHUMAHUE K OBJIAJICHUIO allapaTHBIMU YMEHUSIMHU.

Brnusinue KynbTypHBIX OCOOEHHOCTEH CTpaH MpOsBISETCs HE TOJIBKO B BIOOpE Havasa
U JUIUTEIIbHOCTU M3YYEHHUS TOM WIM MHOM TEMBI, a TaKkKe B BHIOOPE ATAllOB HAMOOJIBIIETO
BHHMAaHUSl K HEHl U MpeKpalleHus ee U3yuyeHHs. DTU pa3inyuus OTPa)KaloT TOUKY 3PEHUS,
CJIOKUBIIYIOCSI B CTpaHE Ha TOTOBHOCTHb YYalIUXCsl BOCHPHUHUMATh M yCBAaMBATh MaTepual
KOHKPETHON TeMBbI, a TaK)K€ Ha BHUMaHHE, KOTOPOE € CIIelyeT yAeNsITh.

st BBISIBIIEHHMSI OCHOBHBIX TEHJICHLIMM, CIIOKUBLIUXCS B MHUpPE IO 3TUM BOMIpOcCaM
OpraHM3aTOpPbl HCCIEAOBAHUSA ONpEAeNniIN, B KakuX Kiaccax OOJBIIMHCTBO CTpaH
NPUCTYNAIOT K M3YYECHUIO TEMBI, YIENAI0T el HauOoJsiplllee BHUMAHHE M 3aBEpPUIAIOT €e
U3y4eHHUE.

B GonbIIMHCTBE y4acTBOBABIIMX B McclieoBaHuU cTpaH (O6omnee 70%) B BBITYCKHBIX
KJ1accax € YrIyOJIEHHBIM M3YYEHHEM MaTeMaTHKHU IIKOJbHUKU U3y4ald CIEAYIONINE TEMBI.



I'eomerpusa: KoopaunatHas reoMeTpus Ha IIIOCKOCTH.

Anrebpa: [TocnenoBatensHocTH. OTHOIEHUS. DYHKIMH.

DOneMeHThl MaTeMaTH4ecKoro aHanu3a: beckoHeuHble mponecchl. MccnenoBanue
byHKIHIA.

JlokazaTenbcTBO. MaremaTudeckue cTpykrypsl: O0ocHOBaHME. [l0Ka3aTeIbCTBO.

Hpyroe conepxanue.

Bo Bcex cTpaHax SBHO IHPOCIEKHUBACTCS 3HAYNTEIBHOE BHUMAHUE — K TEMeE
«JJEMEHThl MaTEMaTHUYECKOI0 aHaln3a», KOTOopas BKIOYAeT: «beCKOHEYHBbIE MPOLECCh) —
YUCJIOBBIE IOCJIEOBATEIBHOCTH, MPEAE] M CXOAMMOCTh IIOCIIEIOBAaTEIbHOCTH, MpEACI
¢yHkuuu, HempepbiBHOCTh;  «MccrnemoBannme  @yHKumi» — pocT M pacmaj,
middepeHnmpoBanue, nHTErprpoBanre. B [IporpamMe ommcaHuio JaHHOW TEMBI yIIENISETCS
3HaYUTENbHOE MecTo, ee Marepuan 3aHuMaeT a0 40% oObemMa OCHOBHBIX YUEOHHKOB.
JloctatoyHOE BHMMAaHME yAENAeTCs U3y4eHUIo TeMbl «KoopauHaTHas reomMeTpus», a Takke
anreOpanyeckM TeMaM, CBSI3aHHBIM C PACCMOTPEHHEM PA3JIUYHBIX (YHKLUUH U ypaBHECHUH.

IIpm 3TOM B pa3HBIX CTpaHax 3THUM TE€MaM YJEIsAeTCs Pa3jIu4HOe BHHUMaHMe. Tax,
HEKOTOpBIE CTPaHbI JeNaloT YIIOp Ha MaTepuale, CBI3aHHOM C «OECKOHEUHBIMHU MTPOLIECCAMU»
(Kopest, SAnonusi, bonrapus), apyrue — Ha «uccnegoBanuu ¢yukumity (Kopes, anwus,
Snonust). BeigBuIMCH [BE CTpaHbl, KOTOpbIE B BBIIYCKHOM Kjacce C YIIyOJIeHHBIM
U3yYeHHEeM MaTeMaTHKH BOOOIIEe He H3y4aroT anredpamdeckue Tembl (Berrpus, Snonus).

Crnenyer OTMETUTH, YTO B MpOTrpaMMax MHOTUX CTpaH CIELUUAIBHO YIIOMHHAETCA O
HEOOXOMMMOCTH (OPMHUPOBAHUS YMEHHs OOOCHOBBIBATH W JOKa3bIBaTh, a YYCOHHKH
coJiepKaT 3HAYUTEIBHOE YHCIIO0 HEOOXOAUMBIX JUIS 3TOT0 YIPaXXKHEHUH.

Kpome Toro, B mporpamMmbl MHOTHX CTpaH, BKJIIOYEHBbI TeMbl: OCHOBHBIE MOHSATHUS
IUTAHUMETPHUHM (JIMHMH, JTy4H, YIIbl U 1p.); ['eomeTpust B mpocTpaHCTBE (HEKOTOpPbIE BONIPOCHI
crepeomerpun); Bekrtoper; Heompenenennocts u  BepostHocts. OgHako B OCHOBHBIX
yu4eOHHMKAaX HEOOXOOUMBIM Uil WX H3y4YEeHUs MarTepuajg OTCyTCTByeT. Bo3Mo)kHO, 4TO
OCHOBHOHM Y4YEOHUK COJIEPXKUT Marepuan JUlsl MOAJIEPKKU M3yUeHHUs] OCHOBHBIX TEM Kypca
(971€eMEHTBl MaTeMaTHYeCKOro aHain3a, (YHKIWU, YPABHEHUsS), a JONOJIHMUTENIBHBIE TEMbI
o0ecreynBaroTCs JOMOTHUTEIBHBIMH TOCOOUSIMHU.

Crnenyer OTMETHTh, YTO BO MHOTHUX CTpaHaX B Y4Ye€OHMKAX JUIsl H3YYarolIMX
yIIyOJIeHHBIH KypC COACPIKUTCS 3HAUUTENIbHBIA CIIPABOYHBIA MaTepuall, KOTOPbIM H3ydaics
paHee (HampuMep, CBEIEHUS O MHOTOYI'OJbHUKAX, OKPY)KHOCTH, (DOpPMyJIbI BBIUMCIICHUS
nepuMeTpa, IUIoIMaaN U 00beMa INIOCKUX U MTPOCTPAHCTBEHHBIX (QUTYD).

XapakTepuCTHKA TeCTOB

[Ipy mnyaHupOBaHMU COAEPKAHMUS TPOBEPKU OBLJIO TMPEXKAE BCEro ONPEIeNICHO:
BbIIETTUTh 90 MUH Ha BBITIOJHEHUE NMPOBEPOYHBIX 33aJaHUI; 00ECTIEUYUTh MPOBEPKY YCBOCHUS
Ka)kJI0¥ BBIJACICHHOMN «TEMBD» ¢ IIOMOIIBIO HE MEHEe, YeM 6-8 3agaHuid.

OTU OTpaHWYEHUsS MPHUBEIN K HEOOXOJUMOCTH YMEHBIIHUTH YUCIIO «TE€M», BBIJCIIHB
JUIST TIPOBEPKH TOJIbKO HambOojee BakHble. Ha ocHoBe wusyuenus mnporpamm 20 cTpaHs-
YYaCTHUI[ UCCIICJIOBaHUS OBbUIM BBIICNEHBI 7 «TE€M», KOTOPhIE B TOM WM WHOM OOBeMe
PUCYTCTBOBAJIM B IIpOrpaMMax 3THUX CTPaH:

1. Yucna. YpaBHenus. PyHKIuu.

2. Hauana ananusa

3. KoopauHatHas reoMeTpus

4. BexkTopHas reoMeTpus

5. 'eomeTpuueckue npeoOpa3oBaHus

6. BepositHocTh 1 CTaTUCTUKA

7. O6ocHOBaHMsI. MaTeMaTHYECKHUE CTPYKTYPHI.

OBnageHue MaTepualioM, HM3y4YaBIIMMCS B paMKax 3THX TEM, IPEIoJiaraioch
MPOBEPSTh C MOMOIIBI0 33JaHUM, TPEOYIOUIUX JJIi CBOETO BBHITIOJIHEHUS PA3TUYHOU IO



YPOBHIO CIIO)KHOCTH JAESTEITHHOCTH.

bbun BeIzIeIeHBI 6 KaTeropuil JesTeIbHOCTH, B OCHOBHOM IOJIOOHBIE TEM, KOTOpBIE
MCIIOJIb30BAJINCH paHee MPY IPOBEPKE MOATOTOBKY ydanuxcs 7-8 u 3/4 kiaccos:

1. 3nanus

2. BeInoHEeHNe CTaHIaPTHBIX POy

3. BoinonHeHue 0osiee CI0XKHBIX TPOLEAYP

4. Pewienue 3agau

5. OGocHOBaHUE U 10KA3aTEIBCTBO

6. KoMMyHUKaTHBHBIE yMECHHS

Crnenyer OTMETHTb, YTO pacHpeieleHle 3aJaHuil TecTa 1o BUAAM JIeATEIbHOCTH B
3HAYUTEIHHOW CTETICHH YCIIOBHO, TaK KaK B 3aBHCHMOCTH OT OCOOEHHOCTEH COJEp KaHHs
MaTepHaia U TpeOOBAHMM K MOATOTOBKE yYaIIUXCsl OJTHO U TO )K€ 3aJjaHHe MOYKHO OTHECTH
B Pa3JIMYHBIX CTpaHaX K pa3HBIM BHJAM ACSITEIBHOCTH. JTO CIIpaBeUIMBO U it Poccrm.

Hwxe parorcs omnucaHus BUIOB  JCSTENBHOCTH, KOTOpbBIE  IPEAIOKEHbI
COCTaBHUTEIISIMUA TECTOB, U IPUBOISATCS IIPUMEPHI COOTBETCTBYIOIINX 3aaHHH.

1) 3HaHudA: y3HaBaHME, BOCIPOMU3BEACHHE MATEMAaTUUYECKOTO COAEpkKaHMs,
MCIIOJIb30BAHNE TEPMUHOB ¥ CHMBOJIUKH.

3amanue 1.

YckopeHue NpsiMONMHEHOTO ABUXKEHNSI MOXHO onpeaenvTh no

YrrnoBoMy KO3ddUUNEHTY rpaduka 3aBUCUMOCTU PacCTOAHNSA OT BPEMEHW.
nnowaaun nog rpadukom 3aBUCMMOCTU PACCTOAHUS OT BPEMEHM.
YrnoBoMy KO3 puUneHTy rpaduka 3aBUCUMOCTU CKOPOCTU OT BPEMEHU.
nnowiagun nog rpadoukom 3aBUCMMOCTU CKOPOCTU OT BPEMEHMN.

OO0 W

3aganue 2.

Kakass ©3 npuBEOEHHbIX HWXE KPUBbLIX BTOPOro mnopsigka, obpasylwmxca npu
nepeceyeHnn KoHyca NocKoCTbio, 3aaaHa ypaBHeHeM (x —3y)(x +3y) =367

A. OKpYXHOCTb
annunc
napatona
rmnepbona

Oow

2) BeInofiHEHWE CTAHIAPTHBIX MPOIEAYDP: BBIYHCICHHE, MOCTPOCHHE TpaduKoB,
U3MepeHue; Jo0ble JIpyrue Mpoueayphbl, TPeOYIOIIMe HCIOJIb30BAaHUS CTAaHAAPTHBIX WIIU
AITOPUTMUYECKUX TOAXOJOB, MPUHATHS HECIOXKHBIX PEIICHUH, YETKO OIpeaeIeHHbIX
11aroB, KOTOpbIE HETPYIHO ynaepxaTh B mamsATH. Croa TakKe OTHOCHUTCS HMCIOJIb30BAHUE
KaJIbKYJISITOpA.



3amanue 3.

Bbluucnnte lim
X—>00
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3ananue 4.

Mpamas [ Ha pucyHke aBnsieTcs rpadukomM dpyHKumMmn y = f(x).

VA

3
Bbiuncnure If(x)dx.
-2
A 3
B. 4
C. 45
D. 5
E. 55

3aganue 5.

lMpn napannensHoMm nepeHoce Toyka A (2; -3) nepexoaut B Touky A’ (-3; -5). Hangute
KoopauHaTbl TOUKM B’, B KOTOpYLo nepexoanTt Touka B (1; 4) npu 3TOM nepeHoce.



3) bonee caoxHble NpoueAypbl BKIOYAKOT MPOLEAYPBl, HE CTOIb YETKO
olpeieJIeHHbIe, TPeOYIoIUe MPUHIATHI HEKOTOPHIX 00Jiee CIIOKHBIX PEIIeHUH U Pa3InYHbIX
MOJIXOJI0B B 3aBUCUMOCTH OT CHUTyallud, T.€. TaKUe NPOLEAYphl, KOTOpbIE Ndaxe IpHu
3HAYUTEJIbHON MPAKTUKE Y CPEAHEr0 YUEHUKA HEe CBOAATCSA K CTAHIAPTHBIM MPOLEAYPaM.

Croa OTHOCATCS: OLIEHKA, IPEJCTAaBICHUE NaHHBIX, CPaBHEHUE U KiacCU(pUKaLUA
MaTeMaTHYeCKHX O0BEKTOB MM HAX0X/IEHUE OCHOBAHUSA I KJIacCU(PUKALMU U T.1I.

3ananue 6.

N3BecTHO, 4TO xy =1 1 x > 0. Kakoe 13 cnegyoLmx yTBepxaeHnuin BepHo?

Ecnu x 6onbwe 1, To0 y mMeHbwe 0.
Ecnn x 6onbwe 1, To y 6onblue 1.
Ecnn x meHbwe 1, 70 y MeHbLe 1.

Ecnu x Boapacraet, To y Bo3pacTraer.

moowp»

Ecnu x BospacTtaert, TO y ybbiBaerT.

3aganue 7.

Pacnag paanoakTBHOro anemMmeHTa nponcxoanTt B COOTBETCTBUU C 3aKOHOM y =y0€7kt,

rAe y — Mmacca afeMeHTa nocne t [fHeil, y, — 3HayeHve y npu ¢ = 0. Onpeagenute

MOCTOSIHHYIO k [Ons anemMeHTa, y KOTOpOro nepuop nonypacnaga (Bpemsi, 3a KOTOpoe
pacnanaeTcs NofioBMHa Macchl) paBeH 4 OHAM.

1

A. —In2
4
B. In—
2
C. log,e
1
(In2)%
E. 2

4) HccrenoBanwe M pelieHUE MPOOIEM: PEIICHHE Pa3JIMYHBIX CTAHIAPTHBIX W
HECTAHJAPTHBIX 3aJla4, HAYMHAs C YTOYHEHHUS YCIOBHsI, pa3pabOTKH crocoba pelieHws,
Hpe)ICKa?:aHI/I}I pe?,y.]'[I)TaTOB, BBIITOJTHCHHEC peHIeHI/Iﬂ, OIICHKa COOTBETCTBUA pCHIeHI/ISI
[TOCTaBJIECHHOM 3a/1a4e.



3ananue 8.

AB — gvameTp nonyokpyxHoctu k, C — npou3BOsfibHas Tovka 3TOW MOMYOKPYXXHOCTU
(otnuyHast ot A 1 ot B), U S — LEHTP OKPYXHOCTK, BIMCAHHOW B TpeyronbHuk ABC.

Kakoe n3 cnegytowmx yTBepXgeHun BepHO?

A. TMpu gBmxeHnn Todkm C MO NONYOKPY>KHOCTU k BenuuuHa LASB n3ameHsieTcs.

w

BenvunHa ZASB opHa u Ta e npu ntoboM nonoxxeHun To4km C Ha MONyoKPYXHOCTH k
HO onpeaenuTb 3Ty BENTMYMHY HEBO3MOXXHO, ECIIN HEN3BECTEH PaanyC NOMYOKPY>XHOCTH.

ZASB =135° ana no6on TOYKN NONYOKPY>XHOCTU k .

=

ZASB =150° ans no6on TOYKN NONYOKPYXHOCTU k .

3ananue 9.

Yuncno 0akTepuii B KONOHMUM YBETNTMYMBAETCS MO SKCMOHEHUManbHOMy 3akoHy. B 13 vacos
OHSA B konoHum 6bina 1000 6aktepuir, B 15 yacoe gHa ux ctano 4000.

Ckonbko baktepun bygeT B KONOHUN B 18 4YacoB 3TOro e gHA?

3anuwunTe pelleHue.

3amanmue 10.

Mpadmk pyHKUMM g npoxoauT vepes Touky (1; 2). YrnoBon koadpduLMEHT KacaTenbHOM
K rpacbuky B nto6ol ero Touke (x;y) paBeH g'(x)=6x—12.

Hangute g(x). 3anuwuTe Balle pelleHue.



3amanme 11.

Ha «kakom wu3 pucyHkoB wu3obpaxeH rpacduk dyHkummy = f(x), obnagatowien
cnegytowmmm ceovicteamu: f'(0)>0, f'(1)<0 n f"(x) Bcerga oTpuuaTensHa?

A y B ! C ¥
% I P
D. y E. 3
‘ \1 X ‘ .1\ X
3amanmue 12.

Paguycobl okpyxHocTen ¢ ueHTpamm A n B cooTBeTCTBEHHO paBHbl 7 ¢cM 1 10 cm. [nuHa
obuen xopabl. PQ pasHa 8 cm.

Hangute gnuHy otpeska AB. 3anuwmnte pelueHue.

5) OOocHOBaHWE M J0KA3aTEeIbCTBO BKIIOYACT BCE aCMEKThl MaTeMaTUYeCKUX
paccyXJeHUl Yy4YeHHKa B TPOIECCEe BBIMOIHEHUS 3aJaHusi, OOBSICHEHMs, OOOCHOBAaHUS U
JI0Ka3aTesIbCTBa.




3amanme 13.

B TpeyronbHuke ABC BbicoTel BN u CM nepecekatoTtca B Touke S. ZMSB=40°,
ZSBC =20°.

3annwute JOKASATEJIBCTBO cneaytowero yTBepXaeHus:
« A ABC — paBHOGeOpPEHHbINY.

6) KoMmMyHUKaTHBHBIE YMEHUS, BKIIOYAIOT MUCHbMEHHOE OOBSICHEHHE, 0OOCHOBAHHE,
OIMCaHKE BBINOJIHIEMBIX IIarOB PEIICHUS WIN MPEUIOKEHHBIX MaTeMaTHYeCKUX OOBEKTOB,
YTBEPKICHUM.

3amanue 14.

Mpn KakoM OENCTBUTENbHOM 3HAYEeHUM k [AHHOE HWXEe ypaBHEHWe 3a4aeT OKPYXKHOCTb
paguyca 37

Xt +y 4+2x—4y+k=0

3anuwuTe pelleHne.

[Ipu otOope 3amaHuii 1y OKOHYATEIbHBIX BapUAHTOB TecTOB (67 3amaHuil) sBHOE
IpearnoyTeHue ObUIO OTIAaHO TPOBEPKE JABYX BHUJOB JIEATEIbHOCTH: BBIIOJHEHUIO
cTaHaapTHHIX (22 3amanus) U Ooliee cIOXKHBIX mporenyp (7 3agaHuii) U penieHuro 3anad (22
3amanus). OcrtanbHble 16 3amaHuil HaleldeHbl Ha TpoBepky: 3HaHui (10 3amanuil);
BBITIOJTHEHHUSI OOOCHOBAaHMIA, JOKa3aTeNbCTB (4 3aaHusi); KOMMYHHKATUBHBIX YMEHUH (2
3aJIaHus).

3HaYMUTENbHBIM 00bEM COJEPKaHUS U OTPAaHUUEHHOCTh BPEMEHH MPOBEPKHU MPUBEIHU K
HEOOXOJMMOCTH HCHOJIb30BaHUS 3KOHOMHBIX 1O ()opMe BBINOJHEHUS 33JaHUIl — TECTOBBIX
3aJaHUil C TOTOBBIMU OTBeTaMH. Kpome HHX, MCHOJIb30BAIKMCH TAKXKE 3a/aHUSl C KPATKUMHU
OTBETaMHU, TJl€ YUYEHHUK JODKEH TOJBKO 3amucaTh IMOJTYYEHHbIH UM OTBET B BHUJAE YHUCIA,
BbIpa)KEHUs, (DOPMYJIIBI, CIIOBA, PUCYHKA U T.I. 3aJaHUSAM NEPBOro TUMA OBUIO OTAAHO SBHOE
npennourenue (u3 65 3amanuii takux Obui0 47 — 70%). B penkux ciaydyasx BMECTO HHX
UCTIOJIb30BAJIM 33JaHUs C KPaTKUMU oTBeTaMH (8 3amanuii — 11 Bompocos). BeinonaHenue 3tux
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3a/laHui OLIEHUBAJIOCh C IOMOIIIBIO IBYX KaTErOpUii: BEPHO, HEBEPHO.

Jns OeHKM KOMMYHHUKATHBHBIX YMEHMI Yy4YalllMXCsl MCIOJIb30BAJIMCH 3aJaHUS CO
CBOOOJHBIM OTBETOM, KOIJla OT Yyuyammxcsi TpeboBajoch 3amucath OOOCHOBaHUS,
JI0Ka3aTeNIbCTBO, OOBSICHEHHS UJTU BCE MOCIEI0BATeNbHBIC 1T PEIIeHUs. BhINOIHeHHE STUX
3aJlaHuil B COOTBETCTBHH C Pa3pabOTaHHBIMH KPUTCPUSIMHU OIEHUBAIOCH OT 1 10 3 Gayios.
N3-3a orpaHryYeHHs] BpEMEHM HA BBIIIOJIHEHHE BCETO TECTa €ro COCTaBUTENW BKIOUMiau 10
TaKUX 3aJaHUN (4yTh MEHbILIE IIIECTOM YAaCTH BCEX 3aJJaHUl).

B utore ObuM cocTaBieHBbl TPU HEUACHTUYHBIX TECTa TaKUM 00pa3oM, 4TO KaXKIbIH
YUYEHHK BBIMOJHSUI TOJBKO 1O 3 3aJJaHus CO CBOOOHBIM OTBETOM, YTO ITO3BOJIMIIO BKJIFOUUTH B
KKl TecT, paccuuTaHHbld Ha 90 MuH, 28-29 3a1aHuil U TeM CaMbIM yBEIUYHUTH ITOJTHOTY
IIPOBEPKHU.

OCHOBHOE BHUMaHUE MPU COCTABICHHM 3aJaHUM YJEISJIOCh IPOBEPKE YEThIPEX
coJiepKaTeNbHbIX JIUHUI Kypca MaTEMaTHUKHU:

— Yucna, ypaBHeHUs!, PyHKIIHH,

— DJIeMEeHTHI MaTEeMaTU4YECKOI0 aHaJIN3a;

—I'eomerpusi;

— BeposiTHOCTB 1 cTaThCcTHKA.

ConaeprxaHue, 0XBaTbIBAEMOE MEPBOW JTMHUEH, CTOJIb BEJIUKO, YTO COCTABUTENIN TECTa
pelmiM  yAENSATh 3HAYUTENbHO OOJbllle BHUMAHHS (QYHKIHMSAM ¥ WX CBOHCTBAM U
CYIIECTBEHHO MEHbIIIE KOMIUIEKCHBIM YHCIIaM, IPEICTABIIABIINM JIMHUIO «Hucnay.

[Ipn mpoBepke Marepuasna, OXBAaTBIBAEMOI'O BTOPOM JIMHHUEH, OCHOBHOE BHUMAaHUE
YAEISIIOCH MOCJIEIOBATEIBHOCTSIM, npezaesam, HEIMPEPBIBHOCTH, a TaKXe
Qg QepeHIMPOBaHNI0 U UHTErpupoBaHuio. [locine mpoOHOI MpoBEepKH OBUIM HCKITIOYESHBI
muddepeHIanbHbIe YPAaBHEHHUS.

3HaKOMCTBO C MpOrpaMMaMHd CTpPaH MOKA3aJl0 3HAYMTENBHBIC PAa3In4us B BBIOOpE
CoJIepXaHusl Kypca reoMeTpuu. Tak, B HEKOTOPBIX CTpaHaX BBITYCKHUKH H3Y4alT KypCbl
IUIAHUMETPUM U CTEPEOMETPUH, B APYTUX CTPAHAX — BEKTOPHYIO I'€OMETPUIO, HE UCIOJIb3YS
KOOpAMHATHYIO (POpMYy 3amucu BEKTOPOB, B ps€ CTpaH, KPOME BEKTOPOB, UCHOJIBb3YIOT U
Jpyrue TmpeoOpa3oBaHMs, 3aluChiBasg WX B KOOpPAUHATHOW (opme. DTO mpuBEIO K
HEOOXOJUMOCTH BKJIIOYEHHUS] B TECT 3aJaHM, COCTaBJICHHBIX Ha MaTepuaie pa3iIMyHbIX
reOMEeTpUUECKUX TeM. OTMETUM, UTO MHOTHE F€OMETPUUECKUE 3a/1a4H, BKJIIFOUEHHBIE B TECTHI,
MOKHO OBLJIO pPELIUTh Pa3HbIMM METOJIaMH, HallpUMep, C IOMOIIbI0 BEKTOPOB WM C
IIOMOUIBIO APYTUX METO/AOB, UCIOIb3yEMBIX B INIAHUMATPHUH.

IIpoBepka Marepuana, OTHOCAWIErocss K 4erBepTor JMHUM  «CTaTHCTHKA.
BepostHOCTB», cuMTanach OYE€Hb BaXXHOW. OTOT Marepual B 3HAYUTEIBHON CTENEHU
IPEACTABIEH B IPOrpaMMax TOJBKO HEKOTOPbIX cTpaH. OpHako, 1O MHEHHIO
MEXIyHapOJIHOIO KOMUTETA, OIIPEIEISABIIEr0 COAEPKAHUE IPOBEPKH, BIIaICHUE UM SBIISETCS
B COBPEMEHHOM OOIIIECTBE HEOOXOIMMBIM D3JIEMEHTOM KyibTyphl. Ilpenmonaraercs, 4to
BKJIIOUEHUE COOTBETCTBYIOIIMX 3a/laHUN B MEXAYHAPOIHYIO IPOBEPKY IIPUBJICUET BHUMAHUE
BCEX CTpaH K HEOOXOAUMOCTH €T0 U3YUYECHHUSI.

Kpome paccMoTpeHHOro BbIllIe MaTepuana, B COJAepkKaHue MPOBEPKH ObLIa BKIIOUEHA
TE€Ma, KOTOpash HAaxXOJWUT 3HAYUTEIBHOE OTPAXKEHUE B IMPOrpaMmax HEKOTOPBIX CTpaH,
TpaguUMOHHO u3yvaercs Bo ®panuuu: «/lokazarenbcTBo. MaremMaTUYECKUE CTPYKTYpPBI».
OpnHako U3-3a OrpaHUYEHHS] BPEMEHHU BBINIOJHEHUS TECTA OCTABUIIM TOJIBKO TPH 33JIaHU: JBa
— Ha MPOBEPKY YMEHMsI YCTAaHOBUTH C IIOMOIIBIO PACCYKIEHUM HMCTUHHOCTb HEKOTOPOTO
YTBEPXKICHUS, OJHO — Ha IMPOBEPKY IIOHUMAHHA CYTH JOKAa3aTelbCTBA IO METOAY
MaTEMaTHYECKON UHIyKLUH.

B 3akiio4yeHue cielyer OTMETHTb, YTO cama (opma MpPOBEPKH, TUIUYHAS IS
3apy0Oe)HOM MKONIBI (OONBIIMHCTBO 33JaHUN C BBHIOOPOM OTBETA), SBISETCS HEYNAYHOU JUIS
Hammx ydamuxcsi. OHM HE HMMEIOT OIBITa HWCIOJIb30BAaHUS NPEIJIOKEHHBIX OTBETOB JUIS
pelleHNs 3aJaHus, YTO SBJSAETCS BECbMa IPOAYKTHUBHBIM JaXe B TEX Cclyyasx, Koraa
yuaiuiicss He 3HaeT crnoco0a penieHus. Hamm IIKONBHUKM MpPUYyYeHbl CHadalla pElIuThb

10



JaHHYIO 3a7ady, a 3aTeM CPAaBHHUTH IOJTYYCHHBIH OTBET C TMPEUIOKCHHBIMU K 3a/IaHHUIO.
O4eBUAHO, YTO TaKOW MOJXOA SBHO TpeOyeT OOJbllle BPEMEHU M yBEIUYUBAET BOZMOKHOCTh
TOSBJIICHUS OIINOOK.

3.3. XapakTepucTuka 3aganuii Tecta. Pe3yJbrarbl TeCTUPOBAHNMSA BBIIYCKHUKOB
POCCHIICKHUX LIKOJI.

CopepxaHue MPOBEPKHM YyHaLUXCSA, H3YyYAOIIMX MATEMaTUKy IO YIiyOJeHHOM
IporpaMMe, OXBaTbhIBae€T OOJIBLIYI0 YacTh JBYX MAaTe€MaTHYeCKHX KYpCOB, TPaJULMOHHO
NpEeCTaBICHHBIX B cTapiiei mkoie Poccun: anredpa n Havana aHaan3a, FreOMETpHs.

Anre0pa u HayaJ1a aHaJIM3a

OcTtaHoBMMCS Ha aHalIu3€ COJAEP)KAHUSA TMPOBEPSABILEIOCS Marepuaia Mo Kypcy
anreOpsl U Hauan aHanu3a. B 28 TeCTOBBIX 3alaHUSX TMPEACTABICHBI BCE COJEPIKATEIBHO-
METOJIMYECKHE JIMHUU TMPOTrpamMMbl CTapiledl IIKOJbl: 4YHclia (KOMIUIEKCHBIE YHCIa);
TOKJIECTBEHHbIE ITPEOOPa30BaHNs BbIPAKEHUI; YpaBHEHUS U HEPABEHCTBA; PyHKIMU. Bmecte
C TeM, MO KOJIMYECTBY 3aJaHUi, MIPOBEPSIONUINX Ty WIA UHYIO JHHUIO, PACIPEEICHNUE SIBHO
HepaBHOMepHOe. Camoe MpHUCTaIbHOE BHHUMAaHHE YZAENEHO (DYHKIMOHAIBHOW JUHHH (CM.
tabm. 3.1).

Tabsmma 3.1
Pacnpenesienue 3ajaHnil TecTa 1Mo TeMe «AJIredpa M Ha4YaJIa AaHAJIU32) 110
COJIePKATEJILHO-METOAUYeCKHUM JTUHUAM

Ynena To:xknecTBeHHbIE YpaBHeHus, DYyHKIUMT
npeo0pa3oBaHnsl | HePaBEeHCTBA I'padux IIpousBoanas u
(komIJIeKC peoop P pacux, P .
3j1eMeHTapHbIe HHTerpaj
qucsaa) .
CBOliCTBA
2 2 4 5 14
DYHKIUUH

B camom mnpencraButensHoM Onoke (19 3amanwmii), HazBaHHOM «DYHKIHHY,
NPOBEPSIIOTCS  (PYHIAMEHTAILHBIC — pe3yNbTarhl  o0yueHHs, QopMHpyeMble B  Kypce
3JIEMEHTAPHONW MaTEMATHKU: TIOHATHE CIOXKHOU (DYHKIWHU; YMEHUE COOTHECTH U300paKEHHBIN
rpaduk KycouHou ¢(yHknuu ¢ Gopmynoi, 3amaroniei (QyHKIHMIO; YMEHHWE TPHUMCHHUTH
reoMeTpuueckue mnpeoOpa3oBaHus K TMOCTPOSHUIO TpapUKOB TapMOHHYECKHX KOJeOaHUM;
yMeHHE 4uTaTh rpaduk QyHKImUU (yKa3aTh MPOMEKYTKH 3HAKOIIOCTOSTHCTBA). [Ipu mpoBepke
Mmatepuana, oTHocserocs: k reme «Hauana ananusay, siBHO MpecienyroTcs JBE 1IeNH: BbISIBUTh
OBIIQJICHUE  JJieMeHTaMu  AudQepeHnnanbHOro W MHTETPATBHOTO  WCYHUCICHHS — Ha
COJIEPKATEIbHOM ~ yYpOBHE  (OBJIQJIGHUE TEOMETPHUUECKUM U (U3UYECKUM  CMBICIIOM
MIPOM3BOJIHON; T€OMETPUYECKUM CMBICIIOM HHTETpaia); MPOBEPUTh TEXHUKY BBIMOIHEHUS
oneparmii auddepenpoBanuss U uHTErpupoBanus. [Ipu >ToM mepBoil nenu yaensercs
3HAYUTEIIBHO OoJbIie BHUMaHus (9 3ananuii u3 14).

B TecroBbIX 3aaHMAX TPOBEPAIOTCS  HATMSAHO-TpadUyeckre MpeAcTaBICHUs
yUYaluxcs O HEMpepbIBHOCTH M auddepeHunpyeMocTd (YHKIUU B TOUYKE; (H3MUECKUN U
«TE€OMETPUYECKUN CMBICI MPOU3BOAHOM; reOMETpPUYECKHl CMBICT MHTEerpana. Bmecre ¢ tem
oOpallleH0 BHMMaHWUE W Ha OCHOBHBIC yMeHHS, (OpMHUpYEeMble B Kypce Hadall aHaju3a:
YMEHUE BBIYUCIUTH Tpeaes (YHKIMU; HANTH MPOM3BOJHYIO M MHTErpall C UCMOJIb30BAaHUEM
dbopMyit 1 ipaBwi AUPHEPSHIUPOBAHUS U UHTETPUPOBAHUS;, YMEHUE COOTHECTH TIOBEICHUE
byHKIMY, 3aJaHHON TpaHUKOM, CO 3HAKOM 3HAYEHHs TPOU3BOTHON; YMEHHUE HAUTH CKOPOCTh
Y YCKOPEHHE T10 33JaHHOMY 3aKOHY JABM)KCHHUS.

Copneprkanue 3aaHui, X (POPMYIUPOBKU SIBISIOTCS JOCTATOYHO TPAAULIMOHHBIMU IS
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HaIIIeH IITKOJIBI.

YpOBEeHb CIOXKHOCTU 3aJaHUIl OTBEYAeT TeM TPEOOBaHUSIM, KOTOpBIE OIpeaeeHbI
IIKOJIBHOM MIPOTPAMMOIA KJTACCOB € YTITyOJICHHBIM H3YYCHUEM MATEMAaTHKH.

[IpuBeneM HECKOJIBKO MPUMEPOB.

3amanmue 15.

V4
Mpaduk pyHKUMM y =cos x casuraeTcs napannensHo ocu Ox BNpaBo Ha g 3annwute

dopmyny, 3agaroLllyo YHKUNIO, FpaduKkoM KOTOPOW SABNSAETCS MOSIYYEHHbIA NPU 3TOM
rpadouk.

OTBeT:

3aganue 16.

V2+h -2

Bbuncnure lim,,_,,

h
A 0
1
B. —
202
c. L
2
1
D. —
V2
E. ©
3ananue 17.
3
BbluncnuTe nponsBoaHyo yHKumn f(x)=¢e"
3
A ¢
B. &
2 x3
C. 3x7-e
x> 2
D. ¢ +3x
E. 3¢”
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3amanmue 18.

CkopocTb V NpsAMONIMHENHOrO OBWXEHWUSI TeNa Yepes t ¢ OT Havarna OBWXEeHNUst onpeae-
ngaetca no copmyne V = 4¢°—12¢* m/c. Yepes ckomnbko CEeKyH[ nocrne Havyarna ABWXeHUs

yckopeHue byanet pasHo 07

A

O O
oA W N =

m

Kak BHOHO M3 NIpUBENEHHBIX IPUMEPOB, U COACpPNKAHUE 3aJaHUM, U YpOBEHb HUX
CJIIO)KHOCTH, U (OPMYJIMPOBKM OTBEHAIOT COJAEP/KAHMIO HAllel INporpaMMmbl M YPOBHIO
TpeOOBaHUH K €€ YCBOCHHIO.

Bmecte ¢ TeM Hy»XHO OTMETUTb, YTO B Ipoliecce OOyYEHHUs Yydalluecs Hallux
MaTeMaTHYECKUX KIJIACCOB OPUEHTHPOBAaHbl Ha pelieHue Ooyiee CIOXKHBIX 3a/1ad: Ha
uccieioBaHue (QYHKIMH M TOCTPOEHHE TpadUKOB; HAa HAXOXAECHUE IPOM3BOJHBIX; Ha
BBIUUCIICHHE HMHTErpajioB; Ha JOKA3aTEIIbCTBO CBOMCTB HempepblBHbIX (yHKIumi. Tak,

HalpuMep, OHU HCCICIYIOT M H300paxkaroT rpapukud (QyHKOUH f (x):‘x2—4‘+x2—12,

!

4 R 1

x e —

g(x):x3 +— HaxoIAT IpPOU3BOJHBIEC: | ——— | ; | arctge”* | ; BBIUUCISIOT HWHTETrpabl
4 x> +4

dx

jdx2+6x+34'

Takum 00pa3oM, BHUMaHUE y4YalIUXCSd MaTeMaTUYECKUX KJIACCOB POCCUMCKHX IIKOJI
oOpameHo Ha ¢GOpMUPOBaHHE M OTPaOOTKY TEXHUYECKH Oo0Jiee CIIO0XKHBIX alrOpPUTMOB
JNICUCTBUMA, YEM 3TO MPEJCTABICHO MEXIYHAPOJHBIM TECTUpPOBaHHEM. B TO ke Bpems
pacno3HaBaHUIO MOHATUN W HATJSIIHON MHTEPHpPETAlUU TEOPETUYECKUX (PAKTOB BHHMAHUE
NpUBJIEKAE€TCA SBHO HeAocTaToyHO. Penko y Hac BerpeudaroTcs 3a/ayd, aHAJIOTUYHbBIE
CJEAYIOIINUM 3aJaHUsIM TECTa:

3aganue 19.

dyHkuMs y = f(x) 3agaHa Ha oTpe3ske [a; b] cnegytowmnm rpadunkom
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A. [Ons kakux 3HayYeHWn x B WHTepBane (a; b) dyHkums f(x) He sBnsetcs
HenpepbIBHON?

B. [ns kakux 3Ha4eHu x B MHTepBane (a; b) dpyHkums f(x) He anddepeHumpyema?

Jns perienust mogoOHOM 3a1aun yyaluMcst He 00s13aTelIbHO 3HAKOMUTBCSI C TOUHBIM
OIpE/ICTICHUEM TOHATHUS «HEIPEPBIBHOM B TOUYKE X(« (YHKLUUH, TPeOYIOLUIMM BIAJCHUS

teopueil mnpexmenoB  lim f(x)= f(x,). VY4YeHHKy [JOCTaTOYHO 3HATh TIpadHUUECKYIO
X—>X(

UHTEpIpeTalno MOHATUS ((QYHKLUS HENpepblBHA Ha HPOMEXKYTKE, €Cld IpaduK MOXKHO
n300pa3uTh, HE OTPHIBas KapaHaama ot Oymaru). Takum o0pa3om, Ha KAPTHHKE HYKHO OBLIIO
YBUJIETh Ty TOUYKY, TJI€ KapaHJall «OTOpBajicsi OT OyMaru» npu H300pakeHuu rpaduxa u
3amMcaTth COOTBETCTBYIOIIEE 3HAYCHHWE apryMeHTa u3 obOnactu ompenenenus. s
NPaBUIBHOTO PEIICHUs TaKOM 3a7audl ydaluMmcs He TpeOOBaloCh MPOBEIEHHS KaKoro-i1nbo
(GOpManbHO-JIOTUYECKOTO  TMOCTPOSHHsT  (HampuMep, C  TOMOUIBI0  OINpENeNICHUs
HENPEPbIBHOCTH).

AHaJoTMYHas CUTyalusi CKJIAAbIBACTCS M C OTBETOM Ha BTOPOH BOMPOC 3TOTO
3aJaHus, TI7A€ TpeOOBaJOCh ONpEAEIUTh, B KaKuUX TOYKax (yHKIMS He sBISeTCs
muddepeHunpyemMoil. YUeHUKy HYXKHO ObLTO «yBHAETH» Ha PUCYHKE T€ TOYKH, B KOTOPBIX
rpaduk GyHKIMM y = f(x) HE ABISETCS INIAAKONW KPUBOW. YUEHHUKY JI0CTaTOYHO OBLIO yKa3aTh
touku: ¢; 0; k. Kak u B mepBoM Bompoce 3a1anus, 3ech He TpeOOBaIOCh MPOBEICHHS KAKOTO-
100 TOKA3aTeIbCTBA.

Bmecre ¢ Tem, Meronuka mnojgaud y4eOHOro MaTepuana B HaAIIMX IIKOJIbHBIX
yueOHUKaX, HUICOJIOTUSI NPOBEPOK COCTOSHMS 3HAHMUHM ydaliuxcs (B CUCTEME KOHTPOJIbHBIX
paboT, B 3a4ETHBIX MEPOTIPHATHIX) OPUEHTUPYET UX HA CTPOTHE PACCYkKICHHS, 000CHOBAHHBIC
BBIBOJIBL.

JIeNCTBUTENBHO, aHAIN3 MPAKTUKH IIPETIOJABaHUSA B POCCUMCKUX IIKOJIAX ITOKAa3bIBAET,
YTO y Y4YalIUXCS LEJICHANPaBICHHO (OPMUPYIOTCS BBICOKME TpPeOOBaHHUS K YPOBHIO
00OCHOBAaHHOCTH BBIBOJIOB, NPOBOJUMBIX TPH PEIICHWH 3a1ad. VHBIMH CIOBaMH, KaXKIbIi
JIOTUYECKUM 1Iar B pacCyKACHUAX JOJDKEH UCXOIUTh U3 paHee BBEACHHOTO ONPEACICHUS WIH
JIOKa3aHHOM TeopeMbl. Y4Yallluxcsl MPUYyYaroT, YTO BbICKAa3aHHas TI'MIOTE3a JIOJKHA ObITh
HOATBEPKIEHA CTPOTUM BBIBOJIOM.

Taxoe mosoxeHue sIBJISETCS CIEACTBUEM MOJUTUKH B 001aCTH 00pa30BaHusl, KOTOpast
HaXOJUT OTPaKEHUE M B IIKOJBHBIX y4eOHHKaX JUli KJIACCOB C YINIyOJEHHBIM H3y4YE€HHEM
MaTeMaTHKU. DTH y4eOHUKH XapaKTEPU3YIOTCS BHICOKMM YPOBHEM CTPOTOCTH B M3JIOKEHHH
TEOPETUYECKOr0 Marepuana. B oTnenbHbIX TeMax Kypca anreOpbl M Hadajl aHajiu3a 3TOT
YPOBEHb MOKET OBITh CPABHUM C BYy30BCKMM YPOBHEM I10/1auu Matepuaina. B 1ol cBs3u 0co0o
HY’KHO OTMETHTb, YTO IIPU BBEJICHUU HOBOH TEMbI aBTOPbl Y4YEOHHKOB INpeHEeOperaroT
oOpamarbcss K MPAKTUUYECKOMY OIBITY M HHTYUIMM Y4YallMXcCs, 3a0bIBalOT HCIOJIb30BaTh
OOJIBIIION TIO3HABATENBHBIM MOTCHIIMAT HAIISIHO-TPAPUUECKUX HHTEPIPETANUA TMOHATHNA U
TEOPETUYECKUX (PaKTOB. ITO, OYEBHJHO, NPUBOIUT K pa3pbiBy Mexay (popMmaiabHO-
JOTMYECKUM OIMCAaHMEM Kakoro-jimbo (akra M €ro pasiuyHbIMM HHTEPIPETALUAMHI
(reoMeTpuuecKoil, GPU3NUECKON MM MEXaHUYECKOH). DTO YIYLICHUE CKa3bIBACTCS HA YPOBHE
IOJTOTOBKY POCCUMCKHX YYaLIUXCS.

Wrak, B 610K 3a1aHUH, IPOBEPSIOIIMX YCBOSHHE MaTepualia (yHKIMOHATIBHOMN JTUHHUH,
Bouwn 19 3amanmii. B 10 3amanusx u3 19 poccuiickue MIKOJIbHUKHU MOKAa3ajdyd CPAaBHUTEIBHO
BBICOKHE pe3ynbTathl (0T 65% 10 83% npaBuiibHBIX OTBETOB). Tak, HarIpumep,

BJIQ/ICIOT (PU3NYECKUM CMBICIIOM MPOU3BOJHON — 72% IMIKOJILHUKOB, TEOMETPUUECKUM
CMBICTIOM uHTerpana — 69%;

YMEIOT HaXOJAUTh MPOMEXKYTKU 3HAKOIMOCTOSHCTBA JPOOHO-pallMOHAIBHON (YHKLUH
78%;

YMEIOT HaWTH  INPOU3BOJHYIO C  HUCHOJNb30BaHMEM  (GOpMyl U IpaBUI
muddepenumponanus 70%; BBIMUCIUTH UHTErpal — 69%;
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YMEIOT COOTHECTH Tpaduk Kycounou GyHKImu 1 hopMyiy ee 3amaronryro 77%.

ITo ocranpHBIM 9 3a1aHUAM PE3yIbTAThI HUXKE — C 5-bIO U3 HUX CHPABWINCH OT 42%
10 52% poccuilcKuX IIKOJBbHUKOB. B JBYX M3 HHX MpOBEPSJIOCH BIIAJICHUE HArJIAIHOU
uHTEeprnpeTaureil NoHATHH U (axkroB. Ha HarisgHOM ypoBHE HMOHSATHEM HENPEPBIBHOCTH
BIIaACIOT 52% IIKOJBHUKOB; a M0 MMEroIeMycs rpaduKy (GYHKIUH CIETaTh BBIBOJ O 3HAKAX
3HAYCHUI TIEPBOU U BTOPOM NMPOU3BOAHBIX CyMenH 48%.

B aByx gpyrux 3agadax (M3 paccMaTpUBAaEMbIX S5-TH) NPOBEPSUIOCH YCBOEHHE
(HU3UYECKOro CMBICIIA TIPOU3BOIHON U T€OMETPUUYECKOT0 cMbIcia nHTerpaina. Kak yka3ssiBaioch
BBIIIIE, C MOMOOHBIMH 3a/JIaHUSIMH Ha MPSIMOE BOCIPOU3BEIEHHE (U3NIECKOTO CMBICTA
HPOU3BOJHOW M I€OMETPUUYECKOTO0 CMbICIA MHTErpaja ydYalluecsl CHpaBIISIOTCS J1OCTATOUYHO
ycremHo (cM. Bbimie). Eciu ke 3T akThl mpoBepsoTCst B 00siee CIOXKHBIX CHUTYalusX, B
KOMOMHHPOBAHHBIX 33JaHUSIX, TO pe3yJbTaTbl 3aMETHO CHW)KAIOTCS. YMEIT NPUMEHUTH
(U3UUECKHIA, CMBICI TPONU3BOTHOM JJISI HAXOXKICHHUSI BPDEMEHH, 32 KOTOPOE YCKOPEHHUE MPUMET
3amanHoe 3HaueHue (3amanue 18), 42% poccUiCKUX MIKOIBHUKOB. 3HAIOT, KaK BBIYUCIHUTH
UHTErpal Ha oTpe3ke [a; b], uMes: 3HaYeHHe TUIOMAAN «oArpaduka», B TOM ciydae, Koraa
(GyHKIMS MEHSET CBOM 3HAaK Ha JaHHOM OTpe3ke, 42% yvaluxcsl.

[locnenHroro U3 aHATM3UPYEMON MSITEPKU 33/1a4 MOYKHO OTHECTH K 3ajayaM, UMEIOLIUM
NPaKTUYECKUH XapakTep. 3/lech MaTeMaTHKa CIIYyXHT S3bIKOM OIMCaHMs MPOLECCOB peanbHON
nercTBUTENbHOCTH. OIpENenuTh IOCTOSHHYIO BEIMUMHY B 3aKOHE, 3aJalolleM pacraj
PaIMOaKTHUBHOTO 3IeMeHTa (3a1anue 7), MoryT 46% yuarumxcs.

B 4-x ocTranpHBIX 3a1aHUSX HAIIA YYEHHUKH MOKA3ald HU3KKUE pe3ynbrathl, (MeHee 30%
NpaBWIbHBIX OTBETOB). Tak, HampuMmep, Ha HArSIHOM YpOBHE BIAJCIOT IOHATHEM
maddepenpyemoiit  GyHkumm-17% Hammx  ydammpxcs; 1O YIJIOBOMY  KOI(QHIHEHTY
KacaTeabHOU K rpaduky (yHKLMHM M TOYKE, Yyepe3 KOTOPYIO HPOXOAUT «3TOT rpaduk, MOryT
BOCCTAHOBHTH (DYHKIMIO (IPYyTMMH CJIOBAMH, HAWTH IepBOOOpasHyro) 25% IIKOJLHUKOB;

0
BBIYUCIIWTDL MPEACII, B CJIy4ac HECOIPCACICHHOCTH BUIa 6 YMEIOT 29%.

Huskuii npouent (22%) nokazainy ydalgecss NMpU pPEIIeHWH 3aJayd MPaKTHYECKOTro
copepxanust (3azanue 9), B KOTOpOH HY)KHO y3HaTh YHMCIO OaKTepUil B YKa3aHHBI MOMEHT
BPEMEHH, YUUTHIBAsA, YTO MX KOJIMYECTBO M3MEHSAETCS 10 SKCIOHEHIMAIBHOMY 33aKOHY (3aKOH
U3MECHEHUSI HE YKa3aH).

B 371011 cBsA3M 3aMeTHM, UTO C MOCJEIHEN TPYNION 3a/1a4 TUI0XO CIPABWINCH U yYalUECs
u3 Jpyrux crpad. O0 3TOM yKa3bplBaeT BEJIMYMHA CPEIHEro pe3ysibTaTa MO BCEM CTpaHaM,
YUYacTBYIOILIUM B uccienoBaHuu (28%).

Yucaa

Hanmenpmum uucinom 3aganuii (2 3amaHusi) NpoBepseTcs 4MciaoBas JuHUSA. B
cTapiueil mkone (B Kiaccax ¢ yriyOJIEHHBIM H3y4€HHEM MAaTeMaTHKH) Pa3BUTHE IOHATHS
qucjla CBA3aHO C M3Y4YEHHEM KOMIUIEKCHBIX uMcen. Ha usyuenue stoit Temsl B 11 kmacce

1
OTBOJIUTCSI OKOJIO 3 o01ero yucia yaeOHbIX YaCOB U PAacCCMaTPHUBAIOTCS pPa3IudHbIe (HOPMBI

3aliCU KOMIUIEKCHBIX YHCEN, EHCTBUS HaJl HUMH, KOMIUIEKCHbIE KOpPHHM MHOrouwieHa. B
MEXIYHAPOJAHOW TIPOBEPKE KOMIUIEKCHBIE YHCJIa MPEACTABICHbl JIByMsSI CKPOMHBIMHU
3aJjauaMM, TI/I€ MCIOJIBb3YIOTCSl TIOHATHME pPAaBEHCTBA KOMIUIEKCHBIX YHCENT M TOHSATHE
COMPSKCHHBIX ~ YHUCENl; TPUTOHOMETpUYecKass ¢opMa 3amuCH KOMIUICKCHOTO YHCIIa;
BO3BeJIeHHE B cTerneHb. Hanpumep,

3aganue 20.
Hangute BCce KOMMNEKCHbIE YMCna z , YAOBMNETBOPAIOLWME paBeHCTBY z +2z =3+i, rae
Z — KOMMNJIEKCHOE YMCIIO0, COMPSKEHHOE Z .

Taxum o6pa30M, KOMIUJICKCHBIC YHUCJIa IPEACTABIICHBI OYCHDb (I)parMeHTapHo, HC
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OTpakeH OOJIBIIOH 10 00BEMY TUIACT MATEMATUIECKUX (PAaKTOB, H3y4aeMbIX B HAIIICH HIKOJIE.
YpoBeHb CIOXKHOCTH  33JaHUM  COOTBETCTBYET IPOrPaMMHBIM  TPEeOOBaHUSIM
Poccuiickoii mporpammsl 110 MareMatuke. opMyIMpOBKH 3aJaHUIN CTaHAPTHBI.
PesynbpraTel BBINIOJIHEHUS 3aJaHUK 10 KOMIUIEKCHBIM YHUCJIaM BECbMa CKPOMHBIE.
[IpaBUabHO yMEIOT BO3BOJUTH KOMIUIEKCHOE YMCJIO B CTeNeHb 55% HaIIMX IIKOJBbHUKOB; a
HATH YKcCia, YOBIETBOPSIOIINE 3alaHHOMY yCIIoBHIO (3amanue 20) — 29%.

ToxnecTBeHHbIe MPe00PA30BAHNS BbIPAKEHUIH

B TecToBBIX 3amaHuAX MpenCTaBiI€Hbl 2 BUAA IpeoOpa3oBaHuil: MpeoOpazoBaHUS
norapudmoB (JorapuM CTEreHH) M MpeoOpa3oBaHHE HPPALUOHANBHBIX BBIPAKEHHIMA
(«m30aBneHne» OT UPPALMOHATIBHOCTH B 3HAMEHATETIE).

Huxe npuBeieHbl IpUMepbl TAKUX 3a/1aHUM.

3aganue 21.

Mpu x>0,y >0 n x # y BblpaxeHue paBHO

1
Vx+2\fy
Vx -2y

A.

x—4y
g Yr-2Jy
. —x—y
c.

x—4y

1 1
D. —m+——=

Jx o2y
e Yr-2Jy
L X242
3ananme 22.

Myctb log, 2= % Yemy paBeH log;, 327

OToT ONIOK 3a/a4 MEHEE BCEro OTpakaeT W CoJep’KaHHe, U YpPOBEHb TpeOOBaHUH,
KOTOpPBIE MPEIBABISIIOTCA B Halmel mkoje. Bo-nmepBbIx, clielyeT OTMETUTh, YTO B CTapuIeil
IIKOJIE  TPEACTaBICHBl  MPeoOpa3oBaHUs  MHOXECTBA  PA3IUYHBIX  BBIPAXKCHHMN:
TPUTOHOMETPUYECKUX, TOKa3aTeIbHBIX U JorapupmMuyueckux. Bo-BTopbIx, wu3ydaercs
IMIMPOKHHA CHEKTP PAa3IUYHBIX TOXKICCTBEHHBIX NMPEoOpa3OBaHUN, B YAaCTHOCTH, TOJIBKO B
TPUTOHOMETPHUH C YUaIIUMHUCS paccMaTpuBaroTcs 6osiee 20 TOKIECTB, KOTOPBIMU ydalluecs
AKTUBHO IOJIB3YIOTCS TIPU MPOBEACHNUHU TOXKIECTBEHHBIX MPEOOpa30BaHUM.

Kpome Ttoro, paccmarpuBaroTcsi npeoOpa3oBaHHs MHOTOWIEHOB (B YaCTHOCTH, JEJIEHHE
MHOTO4JIeHa Ha MHOTOUJICH), KOPHH MHOTOUWIEHa, Teopema besy u np.

B-tperbrix, ypoBeHb TpeOOBaHMM, MPEABSBISEMBIX K YHYAIUMCS POCCHHCKHX ILKOJI,
3HAYUTEJIHHO BBIIIE YPOBHS TPEOOBAaHUH, MIPEICTABICHHBIX B MEXKYHAPOIHOM MPOBEPKE.

Poccuiickue NIKONBHUKY YCHEIIHO CHPaBWINCh C 33/JaHUSIMU Ha TOXKIECTBEHHBIE
npeoOpa3oBaHusl BhIPAKEHUN: YMEIOT MpeoOpa3oBbIBaTh JorapudmMuueckie BbipaxeHus 78%
YUaIIUXCsl; YMEIOT «M30aBIATHCS OT UPPANMOHAILHOCTH B 3HaMeHarene» 75%. Ilo kaxmomy u3
3TUX JBYX 3aJaHUi pe3yJbTaT HalIMX ydaiuxcs Ha 14% Bble CpemHero pesyibrara 1o BCEM
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CTpaHaM, y4acTBYIOLLMM B HCCJIEOBAaHUY.

YpaBHeHus
CopneprxarenbHas JIMHUS YpaBHEHUM, HEPABEHCTB, CUCTEM YPaBHEHUN U HEPABEHCTB

IPEJCTABIIEHA B MEX/YHApOJHON MPOBEPKE YETHIPbMS 33JaHUSIMHU, B KOTOPBIX MPOBEPSIOTCS
YMEHHUS PEUIMTh HUppalMOHAJIbHOE YpaBHEHHWE, JHMHEHHOE HEpaBEHCTBO, KBAJpaTUYHOE
HepaBeHCTBO. OTMETHUM, YTO OJHO M3 3TUX 33JlaHUM SIBHO INPAKTUYECKOro Xapakrepa. B Hem
TpeOOBAJIOCh COCTABUTh MaTeMaTUYECKYl0 MOJIEIb NPAKTUUECKOW CUTYAIMH: 3aIUCaTh U PELIUTh
KBaJ[paTUYHOE HEpaBEHCTBO (3ananue 11).

[IpuBenem npuMepsbl 3aJaHNH.

3ananue 23.
PeLnTe ypaBHeHve x _2

NS

3anuwunte pelieHne.

3amanue 24.
5 2
Mpn Kaknx 3HAaYEHUSAX x BbINMOJTHAETCS HEPABEHCTBO Sx +§ <-2x —g?
A xS—z
9
B xS—l
3
C. x>0
D. x2 Z
3
E. x> 2
3
3amanmue 25.

N3BecTHO, 4To xy =1 1 x > 0. Kakoe n3 cnegyoLmx yTBepxaeHnin BepHo?

Ecnu x 6onbwe 1, To0 y MeHbwe 0.
Ecnn x 6onbwe 1, 70 y 6onbLie 1.
Ecnn x meHbwe 1, To y meHbLe 1.

Ecnu x Bospactaert, To y Bo3pacTaer.

moowp»

Ecnn x Bospactaet, To y ybbiBaerT.

Kak BUIHO U3 PUBEACHHBIX IPUMEPOB, IO COJIEPKAHUIO U YPOBHIO CJIOKHOCTH 33JaHUS
TE€CTa COOTBETCTBYIOT POCCHWCKMM IporpaMMaM II0 MareMaTuke. Bmecte ¢ TeM, Hy»KHO
OTMETHUTb, YTO JaHHAS JIMHUS NPEJCTABICHA JAJEKO HE MOJIHOCThI0. He oxBaueHbl MpoBepKoOn
TPUTOHOMETPUYECKUE YpPAaBHEHHs, HEPABEHCTBA M HX CHUCTEMBI, IOKA3aTEIbHBIC YpPaBHEHUS,
HEPaBEHCTBA M UX CHUCTEMBI; JIoTapu(MUUYEeCKUe ypaBHEHUs], HEPABEHCTBA U UX CHCTEMBI, T.€. Te
BU/Ibl YPAaBHEHUIA, HEPABEHCTB U MX CHUCTEM, KOTOPHIM B CTapIlIEH LIKOJE YAEJIEHO UEHTPaIbHOE
BHUMAaHHUeE.
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YPOBEHB CII0KHOCTH 33JIaHUM, MPEIaraeMbIX POCCHICKAM MIKOJIBHUKAM TP UTOTOBOM
KOHTPOJIE TI0 TeME€ WJIM CTYNEeHH OOYyYeHHs], 3HAUUTEIbHO IMPEBBIINIAET YPOBEHb CIIOKHOCTU
3aJJaHWH, IPECTAaBICHHBIX B TecTe. Hanmpumep, B MepBhIX 33JaHUSIX IK3aMEHAIIMOHHBIX paboT 3a
KypC OAMHHAIATUICTHEHN IIKOJIBI yYallluMCcs JAtOTCsS ISl PELICHUs] YPaBHEHHS U HEPaBEHCTBA
BUJIA:

cos 4x +5cos® x =0,75;

log; ((3x* = 1)(6x = 7)) +log, (6x —=7)>1.

3 3

Pe3ynbraThl BBINOJHEHHS TECTOBBIX 3a/IaHUI MOKA3bIBAIOT, YTO € 3-MsA U3 4-X 3a7aHUi
HAIllM YYCHUKHU YCIICIIHO CHPaBWINCh, TIOKa3aB pe3ysibTaThl OoT 69% no 86%. YMeroT pemarsb
JIMHEWHbIe HepaBeHCTBAa 86% HAIMX IIKOJIBHUKOB; BHIOMPAIOT BEPHOE YTBEPXKACHUE, UCXOJS U3
JAHHBIX yCJIOBHM (cM. 3amaHue 25) 83% ydeHUKOB; NPAKTUYECKYIO 3a]lauy, MaTeMaTH4eCKOM
MO/IENTBI0 KOTOPOI SIBJISIETCS KBaIpaTHOE HEPABEHCTBO, MPABUIIHHO peraroT 69%.

Heckonbko xyxe (59%) copaBuianch ydaliyecs C pPELIEHHEM HUPPalMOHAIBHOIO
ypaBHeHus. Bmecte ¢ Tem, pe3ynbTar, MoKa3aHHBIN POCCUICKMMU MIKOJIBHUKAMH, O0Jiee 4eM B 2
pasa IpeBbIIIACT pe3yIbTaT, MOKa3aHHbIN APYTMMHU CTPaHAMHU-yYaCTHUIIAMU HCCIICIOBAHMS.

I'eomerpust

['eomeTpuueckass uacTb MEXIYHapOJHBIX TECTOB cocTosla M3 24  3ajaHM.
BbonpmmucTBo (20 M3 24) 3amaHuii POBEPSAJIO YCBOEHHE MaTepualla Kypca IUIAHUMETPUH,
KOTOPBII U3y4alics POCCUICKUMHU IIKOJILHUKAaMU 32 3-4 Toja 10 MpoBOAMMO NpoBepku (B 7-9
ki1accax). Takum o0pazom, pe3ynbTaThl MeXIyHapOJHOTO TECTa XapaKTePH3YIOT MPOYHOCTH
YCBOGHHUSI JAaHHOTO MaTepuaja HallUMU LIKOoJbHHKaMHu. Kpome Toro, cozmepxaHue MpoBEpKU
SIBHO HE OTBEYAET COJEP’KAHUIO Kypca T€OMETPUU, KOTOPBIA M3ydalics HAIMMU y4allliMUCS B
cTaplie MIKoJe.

OxapaxkTepusyeM 3aJaHusi 10 KypCy IUIAaHUMETPUM. 3/1€Ch MOXHO BBIIEIUTh TpU
OCHOBHBIX 0JIOKa:

3a/1a4d KJIacCuuecKoi EBKIMAOBOM FrEOMETPHUH;

3aJjayy Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/A;

3aJ]a4ul Ha FEOMETPUUECKUE TPEoOpa3OBaHUsL.

Hwxe B Tabnmuie npeacTaBieHO paclpelesieHue I'eOMETPUUECKHX 3a/aHui Tecta 110
3TUM OJIOKaM.

Tabsma 3.2
Ilnanumerpus — 20 3agaHmni
BekTopHo-
Knaaccuueckne . I'eomeTpnueckue Crepeomerpus
KOOP/AMHATHBIH
3aaaum npeodpa3oBaHusA
METO/
7 9 3 4

BeKTOpHO-KOOPAMHATHLIM METOA

3,£[€Cb npeﬂnaram/lcr; HaI/I6OJIee HpeHCTaBI/ITeJIbHBIe 3ala4u 110 TEMCEC ((BGKTOpLI )41
KOOPJMHATHD), B KOTOPBIX TPEOOBAIOCH: HAWTH PAa3HOCTh BEKTOPOB; YToJl MEXAY BEKTOpPaMHU;
Pa3JIOKUTh BEKTOP MO JABYM 3a/laHHBIM BEKTOpPaM; HAWTH KOOPJAMHATY KOHLIA BEKTOpa W3
YCJIOBHS pABEHCTBA JBYX BEKTOPOB.
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3amanmue 26.
Ha «koopguHaTHOM nnockoctn 3agaHbl Tpu Toukm: Q(3;-1), R(-2;-3), S(1;-3).

YeTtBepTasa Touka 7' yooOBNETBOPSET YCNOBUIO ST :ZQ—R. OpguHaTta Toukm T paBHa

A -1
-7
C. -1
D. 1
E. 5

Kpome ToOro, mnpoBepsuics Marepuang, KOTOPbIH TpPAJAULUOHHO OTHOCUTCA K
QHAINTUYECKOW reoMeTpuu. B 3TuX 3amaHusx TpeOOBaloCh HAMTH ypaBHEHUE NPSIMOH,
NEepIEHIUKYJIIPHON JaHHOM; ypaBHEHHE MHOXKECTBA TOYEK, yJIOBJIETBOPSIOIINX 33aJaHHOMY
YCIIOBHIO.

[Tpenyaranuch 3ajaud Ha NPUMEHEHHE KOOPJMHATHOIO METOAA K J0Ka3aTesIbCTBY
yYKa3aHHBIX COOTHOIIEHUH MEXIy T€OMETPHUYECKUMH OOBEKTAMH WJIM BBISBICHHUIO KaKHX-
aubo cBoiicTB. B wyacTtHOCTH, TpeOoBanoch 0OOCHOBaTb PABEHCTBO OTPE3KOB B JaHHOM
YETBHIPEXYTOJIbHUKE, a TaKXe BbISIBUTh, KAKOB (OCTPBIM WM MpPSIMOW) yroia B 3aJaHHOM
TPEYTOJIbHUKE.

W3 npuBeneHHoro 0630pa BUIHO, YTO BEKTOPHO-KOOPAWHATHOMY METONY YJEJIEHO caMmoe
NpUCTAIbHOE BHHUMaHHE. JlefcTBUTENbHO, NMPOBEPKOW OXBAYCHbI KAaK OIOPHBIE YMEHMS,
cocTaBJIsitoIMe 0a3y Uil NPUMEHEHHs BEKTOPHO-KOOPIMHATHOIO METOJA, TAK U HCIIOJIb30BaHHE
3TOr0 METOJ1a JUIs PELIEHNs] HECTIOKHBIX COJIEpIKaTeNIbHbIX reoMeTpuieckux 3aad. C nogoOHbIMU
3a7[a4aMy Hallli y4allyecs: BCTPEYaroTCs [PU U3yYEHUH Kypca IUITaHUMETPHH.

Bmecte ¢ TeMm, 3amaum, CBsSI3aHHBIE C HAXOXKICHUEM YPaBHEHUII MHOXKECTBAa TOUEK,
YJIOBJIETBOPSIIOLLMX JTAHHBIM YCJIOBUSIM (T.€. 3314l U3 QaHAIMTUYECKOM F€OMETPUH ); aHAIIOTUYHbBIE
TECTOBBIM 3aJJaHUSAM, B HAIIMX Y4YeOHUKaX IO IeOMEeTpuH Uil 7-9 Ki1accoB BCTpEuaroTCs
KpaiiHe PeJIKo.

B 3710i1 cBsI3M OTMETHM, YTO B POCCUHCKHMX ydyeOHMKaxX TeMa «BekTopbD M30inpoBaHa
OT OCTAJIbHOTO TE€OMETPUYECKOr0 MaTepuajga, a  BEKTOPHO-KOOPAWHATHBIM  METOJ
oTpabaTbIBaeTCs TOJBKO B 3a/ayax Ha MpsIMOE ero NMpUMEHEHHE, CBA3aHHOE, Halpumep, C
BBIUMCIICHUEM DPACCTOSIHUA MEXIy TOYKaMH, YIJIOB MEXKIY BEKTOpaMH 110 H3BECTHBIM
dbopmymam.

Wrak, OONBIIMHCTBO 3ajay, NMPEAJaraéMbiX B MPOBEPKE, 10 COACPKAHUIO U YPOBHIO
CJIOKHOCTH COOTBETCTBYIOT Halllel IporpamMmMe Kypca riaHumeTpun. OJTHaKo ClieyeT y4ecTb He
OCHOBHO€ (HE LIEHTPaJIbHOE) MECTO TEMBI B CUCTEME IUIAHUMETPUUECKUX 3HAHUI; OTCYTCTBHE
JIOJDKHOTO BHUMaHHUA K (DOPMUPOBAHHIO COOTBETCTBYIOIIMX YMEHMH; OTCYTCTBHE aKLEHTOB Ha
JIOJITOCPOYHOE XPAaHEHUE B MTAMSITH allapaTHON YacTH.

HecmoTps Ha yka3aHHblEe TpPyAHOCTH, C 4acTbio 3agaHuid (5 w3 9-tm 3ajauy) Ha
IIPOBEPKY OBJIAZICHUS BEKTOPHO-KOOPJAMHATHBIM METOJOM, YYalllUecs POCCHUNCKUX MIKOJI
CIPaBWINCh BIIOJHE YJIOBJIETBOPUTENIFHO (TMOKa3aau pe3yibTaThl oT 47% 1o 74%). Ymeror
HaXOJWUTb Pa3HOCTb BEKTOPOB, 33JaHHBIX CBOMMH KOOpAMHATamH, 74% HaIIUX Yy4YEHUKOB;
PA3JI0KUTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM BEKTOpaM MOryT 52%; ompenesstoT yroia B
TPEYroJbHUKE, 3aJaHHOM KOOPJAMHATaMH BEPIIMH, YMEIOT HAlTH HEU3BECTHYIO KOOpAMHATY
BEKTOpa, UCXOJIl U3 YCJIOBUS PAaBEHCTBA JIBYX BEKTOPOB (CM. 3amaHue 26) 54%; nmpumeHsoT
BEKTOPHO-KOOPJIMHATHBIM METOJ Ul J0Ka3aTesIbCTBA I€OMETPUYECKOro (akTa. YKa3aHHbIE
pe3yJsibTaThl OOY4YEHUs] OTHOCATCS K 0a30BbIM yMEHMSAM IO TEME, a CUTyalus B 3ajadye Ha
NPUIOKEHHE OOBIYHO MHOTOKPAaTHO «IPOUTPHIBAECTCSI B TPOLECCE H3YyYCHUS TEOMETPUI.
Pe3ynbraThl BBINOMHEHUS 9TUX 33134 y POCCHHCKMX ydallluXcsl BBIIIE CPEJHUX MEXKITyHAPOIHBIX
PE3YyIbTATOB.
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C Oosee CIIOKHBIMH 3aJlayaMd Ha BEKTOPHO-KOOPJWHATHBINM METOJ| CIPaBIISIOTCS
ok0110 30%-40% MKOIBHUKOB. 3aMETHM, YTO B 2-X U3 4-X 0oJiee CIOKHBIX 3a/1a4 HYKHO ObLIO
BBIOpAaTh WJIM 3alucaTh YPAaBHEHHE, 3aJal0lIEee MHOXKECTBO TOYEK, YIOBJIETBOPSIOIIUX
3alaHHOMY YyCJIOBUIO. HaliTu Heu3BEeCTHBI mapaMeTp B 3alKMCH YPaBHEHHSI OKPYKHOCTH
JAHHOTO paguyca MoOryT 32% HaluxX ydaluxcs; a BbIOpaTb U3 JaHHBIX YPaBHEHUIl TO,
KOTOpPO€ 3a/laéT MHOXECTBO TOYEK, OOJaJaloluX JaHHBIM CBOHCTBOM, cMmorimn 29%
BBIITYCKHUKOB. XOTs MIPHUBEJACHHBIC PE3YyJIbTaThl HE MOTYT HAC CIHUIIKOM 00paloBaTh, HO OHU
BBIILIE CPETHETO Pe3ysibTaTa, MOKA3aHHOTO CTpaHAMHM, YYacTBYIOIIUMU B MpoBepke. OTMeTUM,
YTO XOTS OJOOHBIC 33]]a4M ¥ UMEIOTCS B HAIIMX YUYECOHHUKAX MO TEOMETPUU i 7-9 KIIaccos,
HO OTpabOTKE HABBIKOB X PEILICHHS HE YJIENIeTCsl 0COO0r0 BHUMAHMUS.

Tompk0o B OAHOW 3amade, TAE€ HYKHO OIPEACINUTh ypPaBHEHUE MPAMOU,
NEPICHIUKYJIIPHON TAaHHOM, HAIIKM yJallluecs Mmoka3ain 0osiee HU3KUI MPOICHT BBITOJIHEHUS
(41%) mo cpaBHeHuto co cpenHum (49%). OneHuBas ypoBEHb CIIOKHOCTH STOM 3ajadyw,
HY>KHO OTMETHUTH, YTO 33j]a4a JOCTATOYHO MPOCTas, U y4aluecs OOBIYHO XOPOIIO BBITOIHSIOT
CTaHJIAPTHYIO MPOLIEAYPY, HEOOXOAUMYIO MPU €€ PEIICHUH.

I'eomeTpryeckne npeodpa3oBaHus.

B Tpex 3ajmauax npoBEpsUIMCH  YMEHHMS, CBSI3aHHBIE C  I'€OMETPUYECKUMU
peoOpa3oBaHUSAMHU TIOCKOCTH:

— yMeHue Hailtu obpa3 Qurypsl (TpeyrojbHHKa) NPU CUMMETPUU OTHOCHUTEIHHO
IIPSIMOM, TIPY IOBOPOTE Ha 3a/1aHHBIN yIoJ;

— YMEHHE COOTHEeCTU (CpaBHHUTbH) JABE (PUIYpbl M BBIABUTH, KAaKUM M3 YyKa3aHHbIX
npeoOpa3oBaHUl OHU HE MOT'YT OBITh I1OJTyUYEHBI;

— YMEHHUE HalTu KoopArHaThl 00pa3a TOUKHU MpH MapajljieIbHOM EpeHOCe.

Hanpuwmep:

3aganue 27.

MpamoyronsHuk @ HE MOXXET 6bITb Nony4YeH 13 npsiMoyrofibH1ka P ¢ noMoLLbio

CUMMETPUM OTHOCUTENBHO NPSIMOiA, NEXallel B NITOCKOCTM YepTexa

MOBOPOTA B MIIOCKOCTU YepTexa

napannenbHoro nepeHoca

nocnenoBaTenbHOro NPMMEHeHNs NapannenbHOro nepeHoca U 0ceBon CUMMETPUN

oo w>»

CopneprxaHue ¥ ypOBEHb CIIOKHOCTH 3a/1a4 OTBEYAIOT COJCPKAHUIO M TPEOOBAHUSAM K
YCBOGHHIO JaHHOTO MaTepuaina Poccuiickoil mporpammsbl mo marematuke. OmHaKO clieqyer
OTMETHUTH, YTO, XOTSI 3TU BOMPOCHI BKJIIOYEHBI B HAIIly MPOTPaMMy, HO, BMECTE C TEM, OHH HE
ABIISIOTCS OCHOBOIIOJIATAIOIIMMHU, MPOXOJSMIIMMH CKBO3HOW JIMHHEH uepe3 Bech Kypc
TEOMETPHH, TO €CTh M3Y4YaloTCs OHM (parMEeHTApHO, a TeMa H30JMPOBaHA OT JIPYTHX TEM

Kypca.
MoOXHO cuuTaTh, YTO y4aluecs IIOKA3alu XOpPOLIME pEe3yJIbTAaThl IPHU IPOBEPKE

20



BOTIPOCOB, CBA3aHHBIX C TEOMETPUIECKUMHU IIpeoOpa3oBanusimMu. Hanpumep, moctpouts o0pas
TPEyroJIbHUKa NpU CUMMETPHUM OTHOCHTEIbHO HpsAMOi ymeroT 80% HalMX yYeHHKOB;
«BUJAT», C MIOMOUIbIO KaKUX MpeoOpa3oBaHUI HE MOTYT OBITh IMOJIyYEHBI OJIUH U3 APYTrOro
JIBa MPSIMOYTrOJbHUKA, 62%; HAlTH KOOpAMHATHI 00pa3a JaHHOW TOYKM MpHU NapasieIbHOM
nepenoce ymeror 58%. Bcee aTu pesynbrarel Bbiie cpeanux. [lpu pemieHun Bcex 3amad w3
sToro Onoka Poccuiickue IIKONBHUKK MOKa3zaau 0ojiee BBHICOKUE pe3yJbTaThl, YEM CpEIHUE
pe3yJIbTaThl CTPAaH-Y4aCTHUKOB MCCIIEI0BAHUS.

3agaun KJaccHYeCcKoi reoMeTpuu

B 7 3apavax mocnenHero u3 miaHUMETPUUYECKUX OJOKOB OBLI MPEACTaBICH MaTepHuan
TPAAUIIMOHHOTO JUIsI HAc Kypca IUtlaHuMmeTpuu. [IpoBepsuiuch BOMPOCHI, CBS3aHHBIE C
COOTHOILIEHUSIMU  DJIEMEHTOB B  TNPaBUIBHBIX  MHOTOYrojbHHKax (Ha  mpuMepe
[IECTUYTOJIbHUKA); SJIEMEHThl TPUTOHOMETPHUH; B3aUMHOE PACTIONOKEHHUE 2-X OKPYKHOCTEH;
pacmojoXKeHne EeHTPa OKPY>KHOCTH, BIUCAHHOW B TPEYTOJbHHUK; CBOWCTBO MPSIMOYTOJIHHOTO
TPEYTrOJIbHUKA, BIHMCAHHOTO B OKPYXXHOCThb, CBOMCTBA M TMpPU3HAK PaBHOOEAPEHHOTO
TPEYTOJIbHHIKA.

Bce 3amaum aToro 610Ka NpoBEPSIIOT 3HAHUE YYAIIUMHUCS CBOMCTB XOPOIIIO U3BECTHBIX
uM ¢Guryp (TpeyroibHHUK, OKPY>KHOCTb, IPABUIIbHBII MHOTOYTOJIBHHUK ).

YpoBeHb CIOKHOCTH ATHX 3a7a4 BIIOJIHE OTBEYAET YPOBHIO CJIIOXHOCTH TE€X 3ajad,
KOTOpBIE MpPEIIaraloTCs HAIIMM [IKOJBHUKAM JUISl POBEPKU JOCTHIKECHHS MPEABIBISIEMBIX
porpamMmoi TpeOoBaHUH.

DopMyMpPOBKY OOJIBIIMHCTBA 337]a4 CTaHAAPTHBI JJIs HAIIKMX IIKOJILHUKOB. Harprimep,

3ananue 28.

[nvHa cTopoHbl npaBunbHoro wectnyronsHuka ABCDEF paBHa 10 cm. Yemy paBHa
anwuHa guaroHanu AC?

A. 1043
B. 20
C. 53
D. 10
E. 2043

3amanmue 29.

B TtpeyronbHuke ABC BbicotTel BN wn CM nepecekalotca B Todke .
ZMSB =40°, ZSBC =20°. 3anMwunte gokasatenbCcTBO creaytowero yreepxaenus: « AABC

— paBHOGeOPEHHbINY.
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3amanue 30.

BaroHuMk kaHaTHOW [OOporM OBWXKETCS CO CpedHEN CKOPOCTbio 2 M/C Mo NpsMon,
COCTaBNAOLLEN C NOBEPXHOCTLIO 3emnu yron B 25°. Nogbem oT cTaHuun A [o ctaHuuu B
3aHnmMaeT 16 MUHYT.

Baronuuk

Bbluncnute ¢ TOYHOCTLIO A0 METPOB BbICOTY Npbl OTHOCUTEITbHO YPOBHA CTaHUUN A.

3anuwuTe pelleHue.

3aMeTuM, 4YTO 337aya C JJIEMEHTAMHM TPUTOHOMETPUU HMEET SIPKO BBIPAKECHHBIN
npakTHyeckuid xapakrtep. [Ipu 3ToM B ee pellieHuH ydalumcsi Hy’KHO HE TOJIbKO COBMECTHTH
3HAHMS MaTeMaTHMKd W (HU3MKM, 4YTOObI BBIUMCIMTH JUIMHY IyTH AB, HO W TOMHUTH O
HEOOXOIMMOCTH CBEAEHHS BCEX OIHOPOIHBIX BEJIMUMH K OJHOW €IMHHIIE U3MEpeHHs (B 3ajaue
BpeMsl YKa3aHO B CEKyHJaXx M MHUHYTax), a TaKKe IMPEACTaBUTb OKOHYATEJIbHBIM OTBET C
YKa3aHHOM TOYHOCTBIO.

B 4-x u3 7-mu 3a1a4 nocneHero 6J0Ka TECTOBOE 3aJaHUE IAETCS CO CBOOOIHBIM
OTBETOM: YHaILMMCsI MPEJIaraeTcs 3anucaTh CBOE pelIeHHE WITH TOJIBKO OTBET.

VYyamyecs: BHOJHE YCIIEIIHO CIPABWINCH C TPEMS 3aJadyaMiy, B KOTOPBIX IPEII0KEHBI
CTaHAAPTHBIC I[UIAHUMETPUYECKUE CUTyallMd. 3HAIOT CBOMCTBO MEIMAHBl MPSIMOTo YyIja
PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTONbHUKA 92% pPOCCHUICKUX IIKOJIBHHUKOB; 110 CTOPOHE
MPAaBWIBHOTO LIECTHUYTOJIbHUKA MOTYT HaWTH CTOPOHY HPaBUIBLHOTO TpeyrojibHUKa 69%;
HalTU pacCcTOSHUE MEXIY LEHTpPaMHU 2-X MEPECEKAIOIIMXCs OKPYKHOCTEH M0 MX paauycaM U
o01eit xopae ymerot 55%. D70 BblllIe CpeTHUX PE3YJIbTaTOB, MOKA3aHHBIX CTPaHAMU-YYaCTHULIAMU
VCCIIE/IOBAHHSL.

[Tpu pemienny 4-x OCTaBIIMXCS 3a/1a4 y4yalllecs: oka3aiu 0ojiee HU3KUE pe3ysbTarhl (OT
21% no 42%). C 3amaueil Ha mokazaTenbCTBO (cM. 3amanue 29) crpaBuwiuch 42% Hammx
YUaIMXCS; ONPENIeNIUIN MEPUMETP MPAaBUIILHOIO MHOTOYTOJbHHUKA, BIIMCAHHOTO B OKPY>KHOCTb,
38% HamMX YYEHUKOB; BBIMMCIWIM BbICOTY Topbl 24%. O TpyJHOCTSX, KOTOpbIE MOINIU
BO3HUKHYTH Yy YYalllUXCsl TIPH PELICHUM STHUX 3a/1ay, y»K€ YKa3blBAJIOCh BBIIIE NPU aHAINM3E UX
coaepxkanusi. K atomy crnemyer 1006aBUTh U TO, YTO UMEHHO 3TH, OOjiee CIOXKHBIC 33/IaHUsI HE
MMEJM OTBETOB. Y4allluMcs Ipeyiarajoch 3aricaTb CBOE pelIeHue, uTo, 0e3yCiIoBHO, MPUBENO K
JIOTIOJTHUTEIILHBIM TPYTHOCTSIM.

Camblit Hu3KH pe3ynbTat (21%) nokazanu HalM y4aluecs Mpy pelieHUH WHTEPECHOM,
HO JOCTaTOYHO CJIOKHOM 33/1aud Ha CBOMCTBA BIMCAHHOIO B OKPY’KHOCTb M OIMCAHHOI'O OKOJIO
OKPY>KHOCTH TpEYyrojbHHKa (CM. 3amady 8). DTO, BO3MOXKHO, OOBSICHSETCS TEM, 4YTO IS €e
pemienust TpeOyeTcs 3HaHME Bcero oObeMa T'€OMETPHUYECKOrOo Marephaia O CBOMCTBax
BIIMCAHHBIX B OKPY’KHOCTb U OIMCAHHBIX OKOJIO OKPY>KHOCTH TPEYTOJILHUKOB. 3aMETUM, YTO C
10/100HOM TTAHUMETPHYECKOM CUTyallMel ydJalecs He BCTPeYaIuch, U3ydasi B TEUEHHE JABYX JIET
Kypc crepeomerpuu. [Ipu pemieHnn 3ToM 3aAa4yul pe3ysbTaT HAIIMX IIKOJIGHUKOB COBIAZAET CO
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CPEIHUM MEKTyHAPOTHBIM PE3YIIbTaTOM.

Bceero uersipe 3amaun NpoBEpsUTM YCBOEHUE CTEPEOMETPUH, T.€. TOIO Kypca, KOTOpBI B
TEUEHHE JIBYX MOCJIEAHUX JIET U3y4aJli HaIllM IIKOJIbHUKU K MOMEHTY IPOBEPKU.

OueBHIHO, YTO TAKMM HE3HAYMTEIbHBIM YMCIIOM 33/1a4 HEBO3MOXHO OXBATUTh TOT 00BbEM
TEOPETMYECKOTO  MaTepuana, KOTOpbI M3ydaeTcs HallUMU IIKOJIbHUKAMU: B3aUMHOE
PacoNoKeHUEe MPSMBIX, INIOCKOCTEH, MPSAMBIX U IIOCKOCTEH; MHOIOTPaHHUKH, KPYIJIbIE TENa U
WX CBOMCTBA, IUIOMIAN TIOBEPXHOCTEH H OOBEMEI.

B nanHOM TecTe poBepsUIMCh CIEAYIOIINE aCIEKThI:

— HAJIMYUE y yYallXCsl IPOCTPAHCTBEHHBIX NPE/ICTABIECHUIA;

— BJaJICHUE SJIEMEHTAMU AHAJIMTHYECKOW TIeOMEeTpUU (COOTHECEHHE YpaBHEHHUs 2-TO
nopsiika ¢ (pUrypoii, TONy4eHHOW B CEYEHHH NPOCTPAHCTBEHHOM TI'€OMETPUYECKOH (Urypsr,
HAXOXJICHHE PACCTOSHMA MEXKIYy TOUKAMM IIEPECEUYEHMs JAHHOM IUIOCKOCTH C JIByMsl OCSIMH
KOOpPJIMHAT);

— YMEHHUE PELIUTh TEOMETPUYECKYIO 33/1a4y Ha ONTUMH3ALMIO, T.€. HAXOXKIECHUE Pa3MEPOB
TeOMETPUIECKOH (DUTYyphI, UMEIOIICH HanOOBIINI 00BEM.

HazBanHble Tpu acnekra He OXBAaTbIBAIOT /1K€ HE3HAUMTEIBHOW YaCTH M3 YKa3aHHBIX
BBILIE BOIPOCOB HAIIEro Kypca. TakuM o0pa3oM, Hy’KHO KOHCTaTUPOBaTh, YTO 3a/1aHHS TECTa IO
CTEPEOMETPUUECKOMY MaTepually HE 3aTparuBalOT OCHOBHOI'O COJEpPXAHUS MPOrpaMMBbl IO
CTepEOMETPHUH U1 POCCHICKHX LIKOJI.

BMmecre ¢ Tem, Kak M B IUIAHUMETPUYECKOW yacTH pabOThl, B CTEPEOMETPUM MOXKHO
3aMETUTh NPUCTAIILHOE BHUMAHUE K aHAIMTUYECKOMY anmapaty. JlecTBUTENbHO, B 2-X 3a/1a4ax
u3 4 mnposepsercs BIAICHUE HEKOTOPHIMHM CBEACHUSMH, OTHOCALUIMMUCA K aHAINTHYECKOU
reoMerpud. Henb3s ckas3arh, 4TO HAIIM MIKOJHHUKH HE 3HAKOMBI C TIOJIOOHBIMH 3aa4aMH.
OpHako B MpoBepKe HET TPAJULMOHHOIO JUIA HAIIEro Kypca CTEpEOMETpUU MaTepHuana o
CBOMCTBaX B3aMMHOTO PACIIOJIOAKEHHUS TEOMETPUUECKIX OOBEKTOB B IIPOCTPAHCTBE, 00 U3MEPEHUU
IUIOIIa/1ei OBEpXHOCTEN U 00BEMOB FeOMETPUIECKHX (DUTYD.

OxapakTepu3yeM CTEpEOMETPUUECKUE 3aJa4Ul, IPUBEACHHBIE B TECTE.

JIBe 3amauM CBsI3aHBI C CEYCHMSIMM, KPYIUIBIX TEJI: B OJHOW HY>KHO PACIIO3HAThH IO
3aJJaHHOMY YPaBHEHUIO 2-TO MOPAJIKa, Kakas (uUrypa rnojy4yeHa B CEUCHHH KOHYCa; B JPyroi
TpeOyeTcs ONpeAeIuTh paauyc MWIMHApa HauOOJbIIero o0beMa, WMEIOIIETO B OCEBOM
CEUYEHHUU MpPSIMOYTOJbHMK C YKa3aHHbIMU pa3Mepamu. [lepBas u3 yka3aHHBIX 3ajay He
ABISIETCA CTAHAAPTHOM JJI1 HAIIMX MIKOJIBHMKOB, T.K. 3aJaHMe (QUIyp ypaBHEHHSIMHU
(YpaBHEHHs 3JUIMIICA, TUIEPOOJBI, Mapaboibl) HE SBJISETCS 00S3aTENbHBIM JUISl U3YUYCHHS.
Orcroga O4YeBMAHO, YTO €CIM OTU YPAaBHEHHUA M PACCMATPUBAINCh YYaIllUMHUCA, TO OHH,
CKOpee BCero, 3a0bUld ATOT MaTepuail 9-IeTHeH MIKOJbI, T.K. OH HE aKTyaJU3UpOBAJICS B
cTapuiei mKoJe.

Kak BugHO n3 onucaHus 3ajad, NOCIHEAHSS M3 HUX HMMEET JOCTATOYHO IPOCTYIO
CTEPEOMETPUYECKYIO YacTh pemeHus. [l 0OTBeTa Ha MOCTABJICHHBIA BOIIPOC HAIIM yYaluecs
NPUBJICKAIOT W3BECTHBIC MM METObI HAXOXIEHUS HauOOJbLIEro (HAaMMEHBIIEr0) 3HAYCHHS
byHKIIME W3 Kypca anreOphl M Haval aHajiu3a. [TakuM 00pa3oM, pelieHue STOW 3amadu
TpeOyeT MHTerpaluy CBEACHUHN U3 2-X U3y4aeMbIX MAaTEeMaTHYECKUX KypCOB.

B nocnenneit u3 crepeoMeTpuyuecKuX 3a1ad Mpeajiarajiocb HAUTH PACCTOSHUE MEXKITY
TOYKaMU [IepECEYCHU IUIOCKOCTH 3x +2y—4z =12 cociMu x U z .

[TonoOHbIe 3a1a4n TPUBOAATCS B HALIUX YYeOHUKAX 110 CTEPEOMETPHH.

Kak BuzmHO 13 0030pa copepikaHusi CTEPEOMETPHUECKUX 3a/1a4, TECTOM HE OXBAYCHO
noJiaBysifoliee OOJILIIMHCTBO BOIPOCOB, H3YYaeMbIX B KYpCe CTEPEOMETPHH.

YpoBeHb CIHOXKHOCTH M (POPMYIUMPOBKM TpeX 3aJad COOTBETCTBYIOT HAalllUM
IPOrpaMMHBIM TPEOOBAHUSIM.

[Ipoananusupyem pe3yabTaThl BHITOIHEHUS CTEPEOMETPHUCCKUX 33 JaHHM.

Hamm yuammecss ycnemHo BbimonHuiu 3anady (80% mpaBWIIBHBIX OTBETOB), B
KOTOPOIl MPOBEPSIIOTCS NPEACTAaBICHUS yyaluxcs o ¢purypax BpameHus (3aganue 38). Otot
pe3ynbTaT Ha 9% NpeBbIIIAET CPEIHUIN pe3ysIbTaT M0 CTpaHaM.
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C 3agaueill «Ha ONTUMM3ALUIO» CHPABUINCH 47% POCCUNUCKUX LIKOJIBHUKOB, YTO Ha
10% npeBbIlIaeT CpeIHUM pe3ybTaT [0 CTpaHaM-y4acTHUIIAM HUCcile/loBaHus. Bmecte ¢ TeM,
HY)KHO 3aMETHTh, YTO MOJOOHBIC 3aJ]aHMs HAIM IIKOJBHUKU BBIMOJHSAIOT MHOTO YCIEIIHEE,
€ClId UMEIOT JJI 3TOro JOCTaTOYHO BpeMeHU. B03MOXKHO, Takoil HEBBICOKHH, MO HALIMM
MOHSATHSIM, PE3yJIbTaT OOBSCHIETCS TEM, YTO pelIeHHe MOJ00HOW 3aJadyd JOCTATOYHO
TPYAOEMKOE JJIsl HallMX ydaliuxcs. BrojgHe oueBHAHO, 4TO MOJOOHOE pelIeHHE 3aHUMAaeT
CIMIIKOM MHOTO BpPEMEHH, a IO03TOMY YacTh YyYaIlUXCS B YCJOBUSAX MEXKIyHApOIHOU
IPOBEPKU MOIJIa HE YCHEThb BBIIOJHHUTH HJIM, SKOHOMs BpeMsl, MPOCTO HE HPUCTYIUTh K
PELICHUIO TaHHOTO 3aaHusL.

PesynbraThl 1m0 JBYM JpYyrUM CTEpPEOMETPUYECKMM 3ajayaM, HaleJCHHbIM Ha
NPOBEPKY YCBOCHHUS DJIEMEHTOB AHAIUTHYECKOW T€OMETPHH, IOKa3ald, YTO Y4Yalluecs
CHpAaBISIIOTCA € 3ajayel, IJie TeoMeTpHuYecKas CHUTyalls XOpOLIO 3HAaKOMa, U MHOIHe
UCTIBITHIBAIOT 3aTPYJHEHUS, €CIM CHUTyalus He SBISIETCS CTaHmapTHOW. JleficTBHTENBHO,
HAMTH paccTOsTHHE MEXIy TOUYKaMM IepeceueHMs IIOCKOCTH, 3aaHHOM CBOMM YpaBHEHHUEM,
U JABYMs OCAMU KoopauHar cmorid 51% Hamumx mKonabHUKOB, yTo Ha 10% BbIlIe
MEXyHapoaHOro cpeaHero. COOTHECTH KPUBYIO BTOPOrO MOpPsiAKA, MOTYYEHHYIO B CEUEHHH
KOHyCa IUIOCKOCTBbIO, C €€ YypaBHEHHMEM cMoriu 14% ydamumxcsi pOCCHUHCKHX UIKOJI.
HeynuButenbHO, 4TO 3TOT pe3yJbTaT okazaics Hxke (Ha 15%) MeXIyHapOoIHOTO CpeIHero.

BriBoabl

1. 3agaHus TecTa JMILb YaCTUYHO OTpa)KaroT cojepkaHue Poccuiickoil mporpaMMbl
no Kypcy anreOppl W Havain aHanu3a. HauOousblnee coBmajeHUe OTHOCHUTCS K
(YHKIMOHAIBHOHN JIMHUM, OCTAJbHBIC pa3Zelibl MPOTPaMMBbI MPEICTABICHBI HE TIOJTHOCTHIO U
dbparmeHTapHo.

[lonaBnstomee OONBUIMHCTBO 3adaHMi Tecta He orpaxaer (20 3amau uz 24)
cozepkanue Poccuiickoil IporpaMMel 110 Kypey CTEPEOMETPHH.

2. 3 nyHkTa 1 cienyer, 4yTo 1o pe3yJpTaTaM BBIIIOJIHEHUS TECTOBBIX 3aJaHUM HENb3sl
JienaTh  BBIBOABI 00 YCBOGHHMM YIUIyOJIEHHOIO Kypca MaTeMaTWKH POCCUHCKUMH
HIKOJIbHUKAMH.

PesynpraTel TECTa MOKa3bIBAlOT, KAaK HAIlM Y4YalUMECs CIPABISIOTCA C TEM
MaTeMaTHYECKUM MaTepuanoM, KOTOPbI pa3pa0OTUYMKM TecTa MOCUUTAIN 3HAYUMBIM JUIS
BCEX CTPaH-y4aCTHUL] UCCIICJOBAHMS.

3. AHanu3 pe3yibTAaTOB BBIIIOJHEHUS TECTOBBIX 3aJ@aHUM IOKA3bIBAET, YTO C TEMH
3aJJaHUAMH, B KOTOPBIX IIPOBEPSETCS] YCBOEGHHUE «alIapaTHOW» yacTu marepuana (popmyi,
NpaBWiI, CBOMCTB, CTAHAAPTHBIX AITOPUTMOB JCHCTBUH M T.I.) OOJBLIIMHCTBO YyYallluxcs
POCCHICKHX ILKOJ YCIEHIHO CIPABIAIOTCA. B 3THX 3a1aHUAX pe3ynbTaThl HAIIUX yYalUXCs
3HAUUTENIBHO  BBIIIE CPEJHUX  PE3YyJbTaTOB, IIOKAa3aHHbIX CTPaHaMU-yYaCTHULIAMU
UCCIICIOBAHMSL.

4. bonee HU3KKE pe3ysbTAaThl UMEIOT HAIM YYEHUKH IPU PELIEHUM 3a]a4, B KOTOPBIX
IPOBEPSAETCS] HarJsAHAs TPAKTOBKA MAaTEMAaTHYECKUX MOHATUH M MaTeMaTHYeCKuX (aKToB;
I7Ie HYXKHO HCIOJIb30BaTh (PU3UYECKUE WM T€OMETPHUUYECKHE HMHTEPIIPETAlH; B 3a/1adyax
IPaKTUYeCKoro cojepxkanus. OHAKO Aa)ke NpPU pPEIeHUH NOJOOHBIX 3aJaHUN Pe3yJIbTAThI
HAIIUX y4yalluxcs JOCTAaTOUYHO OJIM3KH K CPETHUM pe3yJIbTaTaM.

BepositHocTh. KoMOuHaTOpuKA.
CraTucTuka. MatemaTH4ecKue paccy:KIeHus.

B oty rpymnmy Beigenensl 12 3amaHuii, cofepaHHE KOTOPBIX BBIXOAHWT 33 PaMKH
PAcCMOTPEHHBIX BBIIIEC pa3leiioB HAIIEro Kypca Marematuku. M3 Hux 9 cocTaBiieHBl Ha
Mmatepuaine Tpex Tem: BepostHocts (3), KomOunaropuka (2), Cratuctuka (4); aBa 3agaHus
HAIlCJICHBl Ha OILEHKY YMEHHUs Y4YalluxXCs YCTAaHOBUTh WCTHHHOCTH BBICKAa3bIBAaHUS C
MOMOIIIBIO JIOTHYECKUX PACCYKICHUIA.

24



1) BepositHOCTS.

YyamuMmcs npeiaraiorcss 3 HECIOXKHBbIE THIMYHBIE 3aadd: Ha OINpeiesieHue
BEPOSITHOCTH CJIO)KHOTO COOBITHS B KIIACCUYECKOM CXeMe, Ha MOJICUET BEPOSITHOCTH CIIOKHOTO
coOBITHS, KOTJa HEOOXOJUMbIe CTATHCTUYECKUE /JaHHBIE NMPEACTABICHBI B BHUIE TaOIHUIIBI
«2X2», Ha UCIIOJIb30BAHUE «TEOPEMBI CIIOKEHUS.

CopepxaHue 3aJaHUI SBHO PACCUMTAHO HA y4YalIUXCs, KOTOPbIE W3ydalld HEKOTOPHIH
TEOPETUUECKUM MaTepua, BKIOYAOIINA 03HAKOMIIEHUE C KJIIACCUYECKUM U CTaTUCTHUYECKUM
OTIpEICICHUEM BEPOSITHOCTH CIy4YallHOrO COOBITHSI, C 3aBUCUMBIMM U HE3aBHCHUMBIMU
COOBITUSIMH, C TEOPEMAMHU «CJIOKEHUSD) U «yMHOXKEHUS BEPOSITHOCTEM.

Crnenyer OTMETUTH, UTO K MOMEHTY NPOBEICHUS NPOBEPKU B amnpeine 1995 r. nanHbiin
OBLT BKJIFOUCH B Kypc yriryoneHHoi mMatematuku 8-9 u 10-11 ximaccoB kak HeoOs3aTeIbHBIN,
T.€. M3ydaeMmblii mo BbIOOpY yumrens. [[Iporpamma oO0mieoOpa3oBaTeNbHBIX YUPEKICHHIA.
Maremaruka M-.: IIpocBemenue, 1994,ctp. 198, 206].

3amanmue 31.

24 wvrpanbHble KapTbl 3aHyMepoBanu HaTtypasbHbiMu uucnamm ot 1 go 24. KapThbl
nepeMmewwann v Hayrag Bblbpanu ogHy mM3 Hux. KakoBa BEpPOATHOCTb TOro, YTO HOMeEp
BbIOpaHHOWM KapTbl 4eNUTCA Ha 4 nnun Ha 67?

A L
6
B —
24
c. L
4
D L
3
E >
12
3aganue 32.

Cuctema npepynpexaeHuss COCTOUT M3 [OBYX HE3aBUCKMMbIX 3BYKOBbLIX YCTPOWCTB,
BEPOATHOCTb BKIMHOYEHMS KOTOPbIX B Crydae Heob6XxoaMMOCTU paBHa coOTBETCTBEHHO 0,95 u
0,90.

Hangute BepoATHOCTb TOro, YTO B criyvae HeobxoaumocTn cpaboTaeT xoTd Obl 04HO U3
YCTPOWCTB.

0,995
0,975
0,95
0,90
0,855

moowy

" B rtectsl 2008 T. He BKJIIOYCHBI 3aJaHHS 10 BEPOATHOCTH, TaK KaK COJEP/KAHME MaTepuaia, KOTOpHIii
H3ydaeTcs B 3TOI TeMe B CTpaHaX-y4acTHHUIIAX, UMEET CYIIECTBEHHbBIE Pa3IUIMsL.
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3amanmue 33.

TbICFI‘-Iy CJ'Iy‘-IaIZHbIM o6pa30M Bbl6paHHbIX 4yenoBekK onpocuiin OTHOCUTESIbHO Hann4yuna y
HUX NPUBBIYKNA KYPUTb U NUTb. Pe3yJ'IbTaTbI onpoca npeactaBrieHbl B Tabnuue.

Kypsar He kypsar
IIsi0T 320 530
He nbioT 20 130

Mogcuntante BEPOATHOCTb TOrO, 4YTO CJ'Iy‘-IaI7IHO Bbl6paHHbIl7I YerioBek KypuT 1 nbeT.

C 3amanueM 31 cnpaBunuch Tonbko 35% Hamumx ydyammxcs. IIpencrasnsier uarepec
BBISICHUTb, CYLIECTBYIOT JIM 3aBUCUMOCTD BBIMOJIHEHMSI ATUX 3a/JaHUN OT YPOBHS MOJATOTOBKU
yuamuxcs. Oka3ajnoch, 4TO B IpyMIe y4auuxcs ¢ 0ojiee BBICOKUMH pe3yiIbTaTaMH IO BCEMY
TECTYy JaHHOE 3aJjaHue BBINOJHWIN 0KoJIo 60%, a B 6oiee cinaboit rpymnme 20%. O Tom, uTo
MHOI'ME yuyallliecsl sIBHO HE MMEIOT YETKOro NPEeACTaBICHUS WM HE 3HAKOMBI COBCEM C
KJIACCUYECKUM IOHATHEM BEPOSITHOCTH CBHJIETEJILCTBYET TAKXKE TO, YTO KAXKIBIA U3 YETHIPEX
NPEJIOKEHHBIX HEBEPHBIX OTBETOB, YUMTBHIBAIOIIMX pa3IMYHbIE XapaKTepHbIE OLIMOKU
BbIOpasio mpuMepHO ofuHakoBoe yucio ydammxcs (11%-16%) u 12% He nanu HUKaKoOro
OTBETA.

Pesynbrarel Hamux ydammuxcst (35%) 3HaYMTENBHO HIMDXKE CPEIHEr0 pe3yJibTara To
BceM crpaHaM (51%). Camblii BbICOKMH pe3ynabTaT B ABcTpanuu (76%), Takke BbIlIe
MEXIYHApOJAHOTO PE3yJIbTAThI elle B ceMu crpaHax (60-65%), cpeau koropsix Dpaniius,
[seitnapus, Kanaga, [Isenus, danus, CIIA. OcrtanbHble 9 cTpaH NOKa3ajud pe3yJbTaThl,
OJIM3KHUE K HAILIKM.

3aganue 33 MOXKHO ObUIO BBINOJHUTH Pa3HbIMU CIOCOOaMM, HalpUMeEp, UCIOJb3Ys
TOJILKO ONpEACTICHHE CTATUCTHYECKOW BEPOSTHOCTH CIIy4aHOTO COOBITHS WM «TEOpEeMy
yMHOXeHus». C HUM crpaBuiioch 36% HAIIMX YYalUXCsl, YTO 3HAUYUTEIbHO HUXKE CPEIHETO
no crpanam (51%). [Ipu atom okoso 40% nHe ganu HUKakoro oreera. Cpeaun 0oJiee CHIIBHBIX
yyamuxcs 3ajanue BoimonHuM 85%, cpenu cnabbix — 13%. AHanus oTBETOB MOKa3ai, uTo
MHOTHX y4alluxcs 3aTpyIHIIIA cama (opMa 3arncH YCIOBUS 337]a4i B BUJE TAOIUIBI «2X2),
TUIUYHOMN JJIS IPE/ICTABICHUS! CTATUCTUYECKHUX JIaHHBIX.

Camble BbICOKHE pe3yJibTaThl NMoka3aHbl B ABcTpanuu U @panuuu (75% u 79%), no
ocTaJibHbIM cTpaHaM — 40-65%. Pe3ynpTaThl HAIMX U YEHICKUX YYAIIUXCS CamMble HU3KHUE I10
BceM crpaHaM. Kak u B mepBom 3amaHuu, kpome yuanuxcs Ascrpanuu u @paniuu, Oosee
BBICOKHE PE3yJIbTaThl MOKa3anu MKoIbHUKK Jlanuu u [Berumn.

C TunuyHOM 3ajauell Ha NMPUMEHEHHE TEOPEMBI CIIO)KEHUS COBMECTHBIX COOBITHIA
(3amanme 32) cnpaBwioch 30% HamMX YydYalquxcsi, I[OKa3aB pe3yJbTar, OJIM3KUH K
MexayHapoaHoMy (28%). Cpenu Hammx 6osiee CUIbHBIX ydamuxcs — 60% BEepHBIX OTBETOB.

Camble BbICOKHE pe3yibTarhl mokazanu ywauecs [lIBeuun (52%) u ABcrpanuu
(46%), octanbHbIE CTpaHbl — BRIMOIHIWIHM 3agaHue xXyxe (11%-40%).

[To BBIMONHEHHMIO TPEX 3aJaHUM MOMKHO MPEANOJIOKUTh, YTO CPEIU YYaCTHUKOB
UCCIICIOBAaHUS M3YyYEHHUIO BEPOATHOCTH HaumOOJNbIIee BHUMAHHE YJICNSIOT B CIEIYIOIINX
ctpanax: ABcrtpanuu, ®panuuu, [Beiinapun, [IBenun. OnHako pe3yabTaThl TECTUPOBAHUS
CBUJIETEJILCTBYIOT, YTO JaX€ B ATHX CTpaHaX 3HAYMTEJbHAs YacThb YYHUTEIEH 3HAKOMUT
yUYaIIUXCsl C KIACCHYECKMM M CTAaTUCTMYECKUM OIPE/IeNIEHUEM BEPOSTHOCTH COOBITHS M
UCTIOJIB30BaHUEM HX JUTSI ONPEACTICHHUS BEPOSTHOCTH HECIOKHBIX COOBITHIA, HO JTHOO BOBCE HE
3HaKOMHUT ydYaluxcsi ¢ 0OoJjiee CIIO)KHBIMU BONPOCAMHU TEOPUU BEPOSTHOCTEH (Hampumep,
TEOPEMaMU «CIOKEHUS) U KYMHOXKEHUS»), THO0 HE yJIeNsIeT UM 0COO0T0 BHUMAHHUS.

JUis BBINOJHEHUS NPEAJIOKEHHBIX 3aJaHUi SBHO HEIOCTaTOYHO ONMpAThCs Ha
31IpaBbIil CMBICT, UHTYUIUIO, TUYHBINA OMBIT, @ TPEOYIOTCSI HEKOTOPbIE TEOPETUYECKHIE 3HAHUSI.
Huzkue pe3ynbraThl HalIMX Y4YalIUMXCs SIBHO CBHUJCTEIbCTBYIOT O TOM, 4YTO TOJBKO
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HeOOJIbIIas YacTh quTeneﬁ CYUTacCT HGO6XOILI/IMI)IM O3HAKOMUTH CBOUX Yy4dallUuxcCqa C
MaTCepraJIOM JAaHHOI'O pa3aecia, a OOIBIINHCTBO y‘IHTCJ’IGﬁ SIBHO HC YACJISICT 9TOMY BHUMAHUA.

2) Kombunaropuxka.

[lo nanHO¥ Teme npeuaranuch ABe 3a1a4yu (cM. 3aganus 34 u 35). B nepBoii U3 HUX
TpeOOBANIOCH MOJICYUTATH YHCIIO BOZMOXKHBIX MIEPECTAHOBOK, & BO BTOPOIl UHCIIO COYETaHUN B
CUTyallMsiX, KOTOpBIE 10 CPaBHEHHUIO CO CTAHJAPTHOW YCJIOXHEHBI JONOJHHUTEIBHBIM
yCIIOBUEM. DTOT MaTepHall OTHECEH K 00s3aTelbHOMY JIA U3Y4YEHHs B yriIyOJIEHHOM Kypce
matematuku  10-11  kmaccoB.  [[Iporpamma  00mIeoOpa3oBaTEBHBIX  YUPEIKIACHUU.
Maremaruka, M: IIpocsemenune, 1994, ctp.206].

3ananue 34.

Ckonbknmy crnocobamMm MOXHO MOCTaBWUTb Ha MOMKe 5 TONCTbIX KHUT, 4 KHUIMU CpeaHen
TOJLLUMHBI U 3 TOHKMX KHUMM Takum 06pasom, YToObl KHUMM OQHOW TOSLLUMHBI CTOANN PSAOOM?

A. 5141313=103680

B. 5!413=17280
C. (5!413)-3=51840
D. 5-4-3.3=180

E. 2?.3=12288
3amanmue 35.

KoHTponbHas paboTa coctouT n3 13 BOMPOCOB. YUEHUK AOIMKEH OTBETUTb TOSbKO Ha
OOVH U3 [OBYX MNepBbiX BOMPOCOB W TOMbKO Ha 9 M3 ocTamnbHbIX BOMPOCOB. CKOMNbKO
BapMaHTOB BbIOOpa BOMPOCOB MMEETCA Y y4eHuKa?

A. Y =286
B. C}, =165
C. 2C), =110
D. 247 =220
E. HekoTopoe gpyroe uucno

PesynbraThl Hamumx ydammxcs siBHO HeBbIcokue (15% u 32%) , B oboux ciaydasx
HIDKE MexayHapoaHbIX (29% u 48% coorBercTBeHHO). IIpu 3TOM OKOJIO TpeTH yyaruxcs
HEBEPHO BBINOJIHWIN 33/1aHUE, TaK KaK HE YWIN JONOJIHUTENIHOE YCJIOBHUE, a MATas 4acTb
yyalmxcs — He MPUCTyNalla K €ro BbIIOJIHEHUIO.

Crnenyer OTMETHTD, YTO MEPBOE 33JaHUE OKA3al0Ch TPYIHBIM JAJs BceX cTpaH. CaMblii
BbICOKMH pe3yibTat (54%) B ABCTpanuu, B HEKOTOPBIX CTpaHax € 3aJaHUeM crpaBuUiIuch 30-
40% ydamuxcsi, B OCTaJIbHbBIX Pe3yJIbTaThl OJU3KU K HAIIMM. 3HAUUTENIbHAS YacTh yYalIUXCs
1o BceM ctpaHam (20-35%) nipu penieHun He y4iia JOTIOJHUTEILHOE YCIOBHE, T.€. JOMYCTUIN
Ty € XapaKTepHYIO OIINOKY, YTO U HAILU YYalHecs.

PesynpTarel mo BTOpOMY 3aJaHMIO [0 BCEM CTpaHaM $IBHO Bbllle Hamwux. Camblit
BBICOKHUI pe3yibTar nokaszaH Bo ®pannuu (78%) u B ABctpanuu (70%), B lIBeiinapun u Ha
Kunpe okono 60%, B octasibHbIX cTpanax — HIKE (35%-50%).

Wtoru TectupoBaHusl MO3BOJISIOT MPENNOIOKUTh, YTO HAOOJIbIIee BHUMAHUE 3TOMY
MaTepuaiy yuensercs B ABctpanuu u @panuuu. B Hameil crpaHe MHOTUE YUUTENs SIBHO HE
CUHTAIOT 00s3aTeIbHBIM €r0 U3yueHHe U (OPMHUPOBAHUE COOTBETCTBYIOLIMX YMEHHM.
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3) Crarucruka.

3amaHys B OCHOBHOM COCTaBJICHbI Ha MaTepHaje, KOTOPbIil BKIIIOYEH B IPOTrpaMMy
Kypca yriayOsnenHoil Mmarematuku 10-11 kimaccoB kak HeoOsA3aTeNbHBIM Ji M3y4YEHUS.
[[Iporpamma oO1eo0pa3oBarebHbIX yupexaeHud. Marematuka, M.: [IpocBemenue, 1994,
ctp.206]. Tonpko B 5 Kilacce ydammxcst 3HAKOMST C IMOHITHEM CPEeIHEro apu(pMeTHueckoro,
OJIHAaKO JjaJiee 3TO MOHATHE OCTAETCS] HEBOCTPEOOBAHHBIM.

[lo nanHOMy pasgeny mnpeajaralorcss 4eTblpe 3aaaHusd. Ui uX BbIIOJHEHUS
HEOOXOMMO HMMETh YETKOE INPEACTaBICHHWE O TaKUX CTATUCTHMUYECKUX IIOKa3aTeNsX, Kak
cpeaHee 3HaYeHue (CpeaHee apu(hMEeTHIECKOe) M CpellHee KBAIPaTHIECKOE OTKIIOHEHHE.

B nepBom 3amaHum Tpebyercss ONpenenuTh, KaK HU3MEHATCS 3HAUEHUs ATHUX
MOKa3aTesel, €ClIi BCE YJIEHbl YUCIOBOrO psifa YMEHBIIUTh HA OJHO U TO ke yucio. Cpeau
HallMX ydamuxcs 46% BEpHBIX OTBETOB, PE3yJIbTAT HECKOJIBKO BBILIE MEXAYHApPOIHOIO
(37%). IIpu >TOM OKOJIO TPETH YUaAIIUXCS JOMYCTHJIM OIIMOKY MPHU OMPEIETICHUN 3HAYCHUS
CTaHJAapTHOIO OTKJIOHEHUs, Okojo 20% ydwammxcs HEe Janu HUKakoro otsera. Camblil
BbICOKMH pe3yinbTaT (53%) nokaszan B lanuu u [lIBennu, B octanbHbIX cTpaHax — 25-47%.

B crnenyromem 3aianuu Ui KaxX10M U3 ABYX HAaOOPOB JaHHBIX ObIJIO YKa3aHO Cpe/iHee
3Ha4yeHue. TpeboBanock MoJICUNTATh CpeAHee 3HaUYCHHE ISl 000uX HAOOpOB JaHHBIX. OKOIIO
40% HamMX y4Yauuxcsl BBIMNOJHWIM 3a7aHue BepHO. [Ipu 3TOM OKOJO MOJOBUHBI HAIIMX
yuammxcst (48%) IOmyCcTHIM TUIMHYHYIO OMIMOKY — CJIOXKHIIM CpEIHHE IO JBYM Habopam u
pasfenauau 3Ty CyMMy IomnojiaM. DTy kK€ OIIMOKY JONMYCTUIM MHOTME y4Yalluecs U JIPyrux
ctpad (20%-58%).

Ham pesynbraT HECKOJBKO HIKE MexayHapogHoro (52%). 3HauMTeNnbHO Tydile
cripaBWINCH ¢ 3aaanuem ydvamuecs: llIBeimapuu (75%), danuu (73%) u ®panuuu (66%).
OTmeruM, 4TO U B 3THUX CTpaHaX yKa3aHHYIO BBILIE XapaKTepHYI0 owMOKy pomyctuiu 20-
30% yvammmxcsi.

B nocnennem 3amaHuM oT yyamuxcs TpeOOBalIoOCh MOCTPOUTH IPAMYIO PErpeccum»,
KOTOpasi HanOoJiee TOUHO OTBevasia Obl pe3ysbTaTaM HaONIONEHUH 3a IBYMs MEPEMEHHBIMHU.
3arem, UCHONb3YA ATy MPSAMYIO, ONPEACIIUTh 110 JAHHOMY 3HAUYE€HUIO OJHOM M3 MEePEMEHHbIX
COOTBETCTBYIOLIEE €11 3HAYCHUE APYTON IEPEMEHHOM.

3aganue 36.

YueHble 3aMeTunu, YTO Y CBEPYKOB YMCIIO B3MaxoB KPbIbsSIMU B €AMHULY BPEMEHU
yBENMYMBAETCS C MNOBbILEHMEM TemnepaTypbl. [10 BbICOTE TOHA 3BYKOB, U34aBaeMblX Npu
B3Maxe KpblSIbeB CBEPYKA, MOXHO OLIEHMBATb TeMNepaTypy BO3ayxa.

Ha pucyHke npeacrtaeneH rpadvk pesynbtatoB 13 HabnogeHUN, nokasbiBaloLWmMX YUCO
B3MaxO0B KpbIfib€B CBEPYKA B CEKYHOY M COOTBETCTBYIOLLYIO TEMMepaTypy.

-
n

10 +

UYncio B3MaX0B KPBLIbEB B CEKYHITY

A% - | | | =
0 20 25 30 35 40 45

Temnepartypa Bo3ayxa (°C)
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a) [lMpoBeaute Ha rpaduke npsimylo, Hamboree TOYHO COOTBETCTBYHOLLYD 3ITUM
3KCneprMeHTanbHbIM AaHHbIM.

6) Vicnonb3ys aTy nNpsiMyto, yKaxuTe NpubnmxkeHHO TemnepaTtypy Bo3ayxa, Npyu KOTOPOW
CBepYOoK Aenaet 22 B3amaxa B CEKYHAY.

Temnepatypa Bo3gyxa npubnmkeHHoO paBHa

Jlns pemieHust 3ToM 3aauu He TPeOOBAIMCHh HUKAKHE CIIELUATbHBIE TEOPETUYECKUE
3HAHUS, CBSI3aHHBIC C TIOHSATHEM KOPPEJSALUHU ABYX MPU3HAKOB, OBLJIO JOCTATOYHO 3/PaBOTO
cmbicna. [ToaTomy mo pe3ynbTaTy BBINOJHEHUS JAAHHOTO 33/IaHUS TPYAHO CYIUTh O TOM, B
KaKiX CTpaHaX M3Yy4aeTcsl KOppeysus MPU3HAKOB M HAa KAaKOM YPOBHE, a B KakuUX HE
U3y4aeTCsl COBCEM.

B cooTBeTcTBHM ¢ TPEIIOKEHHBIMH K 33JaHUI0 KPUTEPUSIMH OLEHKH TMPAaBUIBHOCTH
oTBeTa B Poccum BEpHO MOCTPOMIIH «IPSIMYIO PETPECCHI» U OINPEACTNIA HYKHOE 3HAUYCHUE
UCKOMOW mepeMeHHOU (TeMmmeparypy) okosio 35% ywamuxcs. DTOT pe3yjibTaT HECKOJBKO
HIDKE MeXTyHaponHoro (48%). biu3kue kK Hammm pe3ybTaThl MOKa3aid ydalluecs MATH
CTpaH, pe3yJbTaThl B OCTAIBHBIX CTpaHax BbIIe — 56-77%. Hanbomnee BhICOKHE pe3yIbTaThl
B0 Opannuu (77%) u Januu (63%).

Taxum o6pazom, u3 9 3a1aHUH 1O TPEM PACCMOTPEHHBIM BBIIIIE pa3/iesiaM, pe3yIbTaThl
HAIIMX yYalUXCs B IIECTH 3aJaHUSIX SIBHO HUYKE MEXIYHAPOAHBIX CPEAHHUX, TOJIHKO B OJHOM
— Ha YpOBHE CPEHETO U B OJJHOM — Halll pe3yJIbTaT HECKOJIBKO BBIIIE CPETHETO.

PaccMoTpuM nBa 3amaHusi, B KOTOPBIX HAZ0 C MOMOIIbIO JIOTUYECKUX PACCYKICHUN
YCTaHOBHUTH UCTUHHOCTH JIaHHBIX BBHICKA3bIBAHUH.

3amanmue 37.

B Tpun naketa pasnoxunu 20 a6nok. Kakoe 13 cnegyowmx yTBepKaeHUn UCTUHHO?

B nByx naketax nexat no 8 a6nok, B TpeTbeM — 4 si6110Ka.
B kakaom 13 naketoB He MeHee 3 A0mOoK.

XoTs Obl B 04HOM nakeTe 6onblue 6 A0noK.

Hu B ogHOM 13 nakeToB HeT 6onee 10 A6nok.

OO0 W

3aganue 38.

CecTtpbl CMUT caenanu cregyrowme Hke yTeepxkaeHusi. Ecnu Bepa ckasana npaeay, To
KTO elle M3 cecTep HaBepHsika ckasan npaeagy?

Jliocn: «Ecnu nnepg HaxoauTcs B MalUMHE, TO OH HE B rapaxey.
Cannun? «Ecnn nneg He HaxogMTCA B MaLLMHE, TO OH B rapaxey.
Bepa: «Ecnu nneg HaxoauTcsa B rapaxe, TO OH B MaLUUHE».
LWeppu: «Ecnn nneg He HaxoaMTcsa B MalLMHE, TO OH HE B rapaxe».

JTiocu

Cannu

Weppun

HuKTO 13 ocTanbHLIX CECTEP HE CKa3an npaeny

Oow>

Jlnst BBIOTHEHHWsS] 00OWX 3a/laHui JTOCTaTOYHO OBUIO 3APAaBOTO CMBICIA U YMEHUS
JIOTUYHO MBICIIUATE.
Pesynprarel Hammx yuammxcs 1o d3TuM  3axaHusMm  (45% u  68%) Hmke
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MexayHapoaHblx (58% u 76%). Ilo mepBomy 3agaHuIO0 OOJIBIIMHCTBO CTpaH TMOKa3alu
pe3yabTarhl Bbie Hammx (58-76%), camblii Bbicokuil pesynstar — B IlIBenmu (79%). Co
BTOPBIM 33JIaHUEM CIIPABUJIUCH JIydllle Hamux ydamuecs cemu ctpad (77%-87%), cpenu
koTopbix ®pannuus, [Iseinapus, Kumnp u gp.

Takum o0pa3om, u3 12 pacCMOTPEHHBIX 3a/laHui JAEBATh HAIlIK y4allUeCs], U3yUYaBIINe
yrayOJIeHHbIH KypC MaTeMaTUKH, BBIOJHWINA HUXKE MEXITYHAPOIHBIX CPEAHUX. DTH 3a/1aHU
COCTaBJISIIOT IPUMEPHO HIECTYIO YacTh BceX 3aJaHuil Tecta. OueBUIHO, YTO UX BBIOJIHEHUE
CYILIECTBEHHO CHM3MJIO pe3yJIbTaThl TeCTHpoBaHUs B Poccum M TeM caMblM MHOBIMSIIO Ha
pe3ysbTaThl CPAaBHEHUS HAILIMX YCIEXOB C YCIEXaMU JPYTUX CTpPaH.

W3 neBsatu cTpaH, MOKa3aBIIMX IO BCEMY TECTy OJM3KHE K HAllUM pe3yJbTaThbl, B
IIECTH — BBINOJIHWIN 3THU 3aJaHusl HE TOJbKO 3HAUMTENbHO BhIIE, yeM B Poccum, HO u
IOKa3aJy IMpPU 3TOM JOCTATOYHO BBICOKHE pe3ysibTaThl 10 MHOruM u3 Hux: HIsermms (11
3amannil); [IBenmapus (10 3amanuit); @panuus, ABcrpanus, lanus, Kanaga (9 3amanwii).
[TonyyeHHble TaHHBIE MO3BOJISIIOT BBICKA3aTh MPEINOI0KEHUE O OOJIbIIEM [0 CPAaBHEHHUIO C
Poccueil BHUMaHMM, KOTOPOE yAESETCS B YKa3aHHBIX CTpaHaX M3y4YEHHIO MaTepuaia TaKuX
TeM, Kak: BepostHocts, KomOuHaTopuka, CTaTUCTHKA, a TAKXKE 3JEMEHTaM JIOTHKH.

OTMmeTHM, YTO OBJIAJICHUE TEOPETUYECKUMHU 3HAHUSAMU (KPOME MOHATUS KOPPEISALUU
IPU3HAKOB), HEOOXOAMMBIMU Il  BBIIOJHEHHMS PACCMOTPEHHBIX BBIIIE  3a/laHU,
IUIAHUPYETCS  COAEpXKAaHUEM HeoOsf3aTeldbHOW YacTH NIporpaMMbl sl KJIAcCOB  C
yIayOJIeHHBIM U3YyYEHHEM MaTeMaTHKH.

B 3akmioueHwe oOcTaHOBMMCS Ha OOIIMX pe3yjbTaTax BBINOJIHEHHUS TECTOB
POCCHIMCKMMH MIKOJIBHUKAMU M CPABHUM UX C pe3yJIbTaTaMU y4alluxcs APYTUX CTpaH.

B uccnenoBaHMM  MOATOTOBKM — BBITYCKHUKOB —CPEIHEN IIKOJbI, H3Y4aBIIMX
yriayOJIeHHbIH Kypc MaTeMaTHKH, NpuHsuIM yyactue 16 crpan. Cpenn Hux 0onbmuHCTBO (13)
cocTaBlsilOT eBponelickue crpanbl. K Hum npucoennnunuch Kanana, CILLIA u ABcrpanus.
Crnenyer OTMETUTh IOJIHOE OTCYTCTBHE asuarckux crpaH (Cunramyp, FOxnas Kopes,
Snonust, ['OHKOHT), MOKa3aBUIMX CaMble BBICOKHE pE3yJIbTaTbl B TECTUPOBAHUM YYAIIMXCS
Oosiee maamiero Bo3pacta (ydamuecs 9-10 et u 13-14 ner).

Copepxanrie u (opMa TNPOBEPKHM B TOH WIM WHOW CTEIIEHW HE OTBEYAIOT
0COOEHHOCTSIM MaTEMaTUYECKOro 0Opa30BaHUs B CTpaHax, y4acTBOBABIIMX B MCCIIEJOBAHUU.
Oro cnpaBeymBo U Uit Poccun. Tem He MeHee, 110 MHEHMIO BCEX CTpaH-YYacTHHIL,
3Ha4YMTeNbHAs paboTa, NPOBEJCHHas 10 OTOOpY IPOBEPOUYHBIX 3aJaHMM, CIEHUAIBHO
pa3paboTaHHBIX [UIS JaHHOTO MCCJIEIOBAaHUSA, TO3BOJISIET C JIOCTaTOYHBIM OCHOBAHHUEM
UCIIOJIb30BaTh PE3YJbTAThl MX BBIIOJHEHUS JJIsI CPABHEHUS MATEMAaTH4ECKOH IMOJIrOTOBKH
yUaIIuXcsl pa3HbIX CTPaH, U3Y4aBIINX YIIIyOJCHHBIH Kypc MaTeMaTHKH.

1. Tlo cpenHum pe3ysibTaraMm BBINOJHEHUS TECTOB 16 cTpaH, HauWHas C JIy4IIEH,
pacnpenenuiuck ciaeaytommm obpazom: @pannus, Poccus, [lBeitapus, ABctpanus, Janus,
Kunp, JlutBa, I'peums, IlIBenus, Kanama, Cnoenusi, Wramus, Yemickas pecmyOnuka,
I'epmanus, CIIA, AscTpust.

ITo otHOWmIEHMIO K Poccuu cTpaHbl MOXKHO pa3JeuTh Ha IBE IPYIIIbI.

9 cTpan, 6 crpan,
pe3yabTaThl KOTOPBIX pe3yabTaThl KOTOPbIX
CYLIECTBEHHO He OTJIMYAI0TCH CYLIECTBEHHO HHKe
OT POCCHICKHUX POCCHIICKUX

ABctpanus, ['peuus, lanus,
Kanana, Kunp, Jlutsa,
Opannus, [Beitnapus,
IIBewus.

Asctpus, ['epmanus, Utanus,
Cnosenus, CIIIA, Yemickas
pecryoiuka.

Takum o6pazom, u3 16 cTpaH HE OJJHA HE TIOKA3aJia PE3yJIbTATHI BBIIIE POCCUICKUX.
[TonapHoe cpaBHEHUE CTpaH MoOKa3ano, yTo DpaHius SIBISETCS SBHBIM JIMJICPOM, TaK
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Kak pe3ynbTarbl 14 ctpan (uckiodass Poccuio W ABCTpalivio) CYIIECTBEHHO HUXKE
b paHIly3CKHX.

Cpennuii pe3ysbrat no Poccuu sBHO BBIIIE IO CPABHEHUIO C HEKOTOPHIMHU CTPaHAMHU.
Opnako Tmpu 3TOM BechbMa BEJIMK pPa3dpoc  pe3yibTaToB, TOKAa3aHHBIX HAIIUMU
BBIITYCKHUKaMU. TO €CTh MOATrOTOBKA HAIMX YyYallUXCS OYECHb HEpaBHOMEpHa. ITa
OCOOCHHOCTh MpHBEJIa K TOMY, YTO WTOTM TECTHUPOBAHUS psAa CTpaH, UMEIOHIMX Oolee
HU3KUM CpelHUN pe3yibTaT, HO MEHBUIMM pa30poc, CTaTUCTHUUECKH HE OTIMYAIOTCS OT
poccuiickux: I'peuns, Kanaga, Kunp, JIutsa, [lIBenus.

2. o conepkanuio OOJBIIMHCTBO 3aJaHUi TecTta (55 u3 67) HaleneHbl Ha MIPOBEPKY
MaTepuaia cleAayoluX OCHOBHBIX Pa3elioB:

— Yucna. YpaBHeHus. OyHKIUY;

— DJIEMEHThI MaTEMaTUYECKOTO aHAJIN3a;

— l'eomerpus.

CpaBHEHHME MTOrOB TECTHUPOBAHHUS CTPaH C MEXKIYHApOIAHBIM CPEIHUM pPE3yJIbTaTOM
M0 KaXJIOMY M3 3THX pa3/eNOB WIM 1O KaXJIOMYy W3 MPOBEPOUHBIX 3aJaHUN IO3BOJSET
BBIICTIUTh MaTepHall, KOTOPbIM Ha (POHE BCeX APYTUX CTpaH Jyylle WIH XY>KE€ BIAJCIOT
yJaruecs KOHKPETHOM CTpaHBbI.

Pesynpratel Poccum Bblllle MEXKIYHApOJHOTO CpEIHEro pesyibTaTa Mo paszieiiaM
«Yucna. YpaBHenus. @yHKIuu» u «l'€oMeTpUs» U Ha YPOBHE MEXAYHAPOIHOIO CPEAHETO 10
«Havanam ananuza». W3 55 npoBepoyHBIX 3aaHMil 1O 3TUM pa3jesiaM Hallu ydyauluecs
BBITIOJIHWJIA JTIy4Ille MEXAYHApOJHOTO CpPETHEro pesyibTaTa (CpeIHUN MPOIEHT BEPHBIX
orBeToB) 37 3alaHui, Ha YPOBHE MEXIYyHAPOJIHOTO cCpenHero — 14 3amaHuii, HIbKe
MEXIyHapoaHoro cpenHero (Ha 6%-7%) — Tonbko 5 3amanuii. To ectb Ha (oHe APYrux
CTPaH HAIM BBIMYCKHUKH Ha YpPOBHE TpPEOOBAHUN MEXIYHApPOAHOIO TeCTa HE HUMEIOT
3HAYUTEIIbHBIX HEJOYETOB HU MO OJTHOMY M3 TPEX YKa3aHHBIX BBIIIE Pa3/ieJIOB. ITO, KOHEYHO,
HE 03HAYaeT, YTO UTOTM TECTUPOBAHUSA C YUETOM HAIIUX TpeOOBaHMI K MaTeMaTH4eCKON
MOJITOTOBKE yYalINXCs MOJHOCTHIO YIOBIETBOPSAIOT Hac camux. OO0 3TOM rOBOPUIIOCH paHee
IIPU PACCMOTPEHUHU PE3YJIbTATOB BBIIIOJIHEHUS 3aJaHUH 110 KOHKPETHBIM TEMaM.

Eciu cpaBHHTH Mexay coOOi TONBKO HAId Pe3yJbTaThl MO KAKIOMY H3 Tpex
YKa3aHHBIX pa3/elioB, TO OHM HE HMEIOT CYIIECTBEHHBIX pa3nyuil. 3HAUWUT, HA HalIeM
co0cTBeHHOM (oHe Ha YPOBHE TpeOOBaHUH 3aJaHUI TecTa MOATOTOBKA HAITNX YYAIUXCS 110
Ka)KJIOMY M3 3THUX Pa3JIeiOB HE BBIIEISETCS HU B XY/IIYIO, HU B JIyUYIIYIO CTOPOHY.

OcranbHbie 12 3amaHuii ObUTM COCTaBJICHBI HA MaTepuaje CICAYIOIIUX TeM:
Bepostaocts, Kombunaropuka, Cratuctuka, Jlormueckue paccyxnenus. M3 12 3amanwmii
HalIM y4alluecs MOKa3ald pe3yJbTaThl HUXKE MEXKIYHApOAHOTO CPEIHEro mo 9 3agaHusiM.
Takum oOpa3om, MO0 CpaBHEHUIO C JIPYTUMHU CTpaHaMH MOATOTOBKA HALIUX BBITYCKHHUKOB I10
TUM TeMaM SIBHO HUke. OU4eBUAHO, YTO 3TO OKA3aJ0 ONPEAEIICHHOE BIUSHUE HA CHUKEHUE
0o0LIMX Pe3yJIbTaTOB TECTUPOBAHUSI.

Crnemyer y4ecTb, 4YTO OBJIAJICHHE TEOPETHUUYECKUMHU 3HAHUSIMH (KpPOME TOHSTHUS
KOppeJSIIMM IPU3HAKOB), HEOOXOAMMBIMHU [UIsl BBIMOJIHEHHsI MOCIEAHENW TPYMIbI 3a/laHui,
IUTAHUPYETCS  COACpXKaHMEeM HeoOs3aTelbHOW YacTH NPOrpaMMbl il KJIACCOB  C
yrayOJaeHHbIM H3yuyeHueM MareMaTHuKd. OJIHaKO HEBBICOKME WTOTHM BBIMOJIHEHHS 3alaHuit
MEXIYHApOJAHOIO0 TECTa CBUACTENICTBYIOT O TOM, YTO B HAllled MIKOJE, 3TUM pa3ieliaMm
OOJIBIIMHCTBO YUUTEINEH SIBHO HE y/IeseT BHUMAHMUS.

3.4. OcoGeHHOCTH OpPraHU3alHu npouecca o0y4eHHus B Kiaaccax
€ Yri1yOJIeHHbIM U3y4YeHUEeM MATEMATHKH (110 AHKeTaM Yy4alluXxcs)

OtBeThl yyamuxcsi 16 cTpaH Ha BONPOCHI aHKETHI MO3BOJIUIM MOJYYUTh HEKOTOpHIE
cBe/leHUsI 00 OCOOEHHOCTSIX OpraHU3allM Ipolecca 0oO0ydeHHUs B Kilaccax ¢ YrIyOJeHHBIM
U3y4YeHHEM MaTeMaTUKH B 3TUX cTpaHax. lIpencraBiser ocoOblii MHTEpEC paccMOTPETh B
OCHOBHOM HMH(OPMALUIO O TeX AEBITHU CTpaHaX, KOTOpPbIE MOKa3aJld Pe3yJlbTaThl HE HUXKE
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poccuiickux (®panuwms, Iseiinapusi, ABcrpanus, Hanusa, Kunp, Jlura, I'perus, 11IBenus,
Kanana).

Bpemsi Ha n3yueHne MaTEMaTHKH

a) B BhIyCKHBIX Kj1accax OOJBIIMHCTBA CTPAaH BCE yyallUecs U3y4darOT MaTeMaTUKY.
Hckmouenne coctaBnsger Tonbko Kanama, rae yacts ywammxcs (20%) mokasana, 4to OHU
3aBEPIIWIN N3YUYEHNE MATEMAaTUKHU B TIEPBOM TOJTYTOINH.

0) BpeMs Ha IIKOJIBHBIC 3aHATHUS MAaTEMATHKOW IIUPOKO BapbHPYETCS MO CTpaHaM.
Tak, B OOJBIIMHCTBE CTpaH ydYalluecs B TEUCHHE HEAETH 3aHMMAIOTCS MaTEMAaTHKOH OT 3 |
10 5 4 (180-300 MmunyT).

Menee 3 u 3aHUMAOTCS MareMaTUKoW B criemyrommx crpaHax: Actpus (73%
yuamuxcs), [lBemus (64%), Yemickas pecmyOnuka (48%). Uramus (46%). Crenyer
OTMETUTh, YTO Y4YaIluecs TpeX Hu3 3TuX crpad (kpome, llIBennn) MMEIOT caMmble HHU3KHE
pe3yJIbTaThI [0 MEKAYHAPOJHOMY TECTY.

B rpynne u3 10 crpan (Bkitouas Poccuro), mokazaBuux 00jee BHICOKHE Pe3yJIbTaThl,
YHCJIO YaCOB Ha MaTeMaTUKy UMeEET CyIllecTBEeHHbIE pasznunuusa. Ocoboe MoioKeHne 3aHUMaeT
[[IBerusi, B KOTOpOH OONBIIMHCTBO YYAIIMXCA 3aHUMACTCS MaTEMaTUKOW 3HAYUTEIbHO
MEHBIIIe, YeM B JAPYrux crpaHax [meHee 3 4 (64% ywammuxcs), oT 3 4 10 4 4 (29%)]. B
[IBeitapuu, 60osbIIMHCTBO yuamuxcs (63%) 3aHUMarOTCs MaTeMaTUKON 3-44, B OCTaIbHBIX
CEeMHU CTpaHaxX OOJBIIMHCTBO y4aluXcs 3aHuMaloTcs He MeHee 4-5 u (240 — 300 muH)
(ABctpanust ®panuust, Kanana, Kunp, JIutsa, Poccus, ['penus).

CnemgyeT OTMETHTb, 4YTO SIBHAs 3aBUCHMOCTh MEXJAYy BPEMEHEM Ha 3aHATHS
MaTEMaTUKOM M YCIEIIHOCTBHIO BBIMOTHEHUS MEXKIYHAPOAHOTO TECTa BBISIBUJIACH TOJIBKO B
Tpex ctpaHax — ABctpamuu, Poccum, [lIBelinapum, rae HaOmomaeTcss MOCTENEHHOE H
3HAYMUTEJIbHOE TOBBIIMICHHE PE3YJbTATOB IO TECTY C YBEIWYCHUEM BPEMEHU Ha 3aHATHA,
MaTEMAaTHKOU OT 3 4 110 5 1 u Oouiee.

Opranunsanus njoMamHei padoTbl

OtBeTpl yuanmmxcs IOKa3ajd, YTO YUWTENsl HCIOJIB3YIOT pa3Hble MOAXOIbl K
OpraHu3alK JOMAIIHeH paboThl, KOTOPBIE, ONPEAEIAIOTCS METOJUKOW PabOThl yuUTeNs U
0COOEHHOCTSIMH paclpeieIeHUs] YPOKOB MaTeMaTUKH B TEUEHUE HEACIH.

B HekoTophIX cTpaHax OOJBITMHCTBY YYaIIMXCs 33Jal0T Ha oM 1-2 pa3a B HEJENIO U
pexe (IlBeiinapus, IIBenus). B octanpHbIX cTpaHax OOJBIIMHCTBY yYalluxcs 3a7ar0T Ha
noMm 3 uim Oosee pa3 B Henmenmto (ABctpanus, Kananma, Kunp, lanus, @pannus, ['penus,
JlutBa). B Poccum okono 60% ydammxcsi moyry4aroT €KeJIHEBHO JAoMallHee 3a1anue, 25% —
3-4 pa3za B Hegemnto, 15% — pexe.

3aBUCUMOCTh MEXJy TEM, CKOJIbKO pa3 B HEAETIO YYUTENb JaeT paboTy Ha JIOM, U
YCIEUIHOCTBIO 110 MEXyHAPOJHOMY TECTY HE BBISIBUJIACH.

MartemaTu4yeckas 1eATeJIbHOCTh YYALMXCS HA YPOKe
Cpe;[H BUIOB MaTeMaTHUYIECKON ACATCIIbHOCTH, KOTOpOﬁ ydamuecss 3aHUMArOTCs Ha
yYpOKax, C YCHEIIHOCThIO [0 MEXAYHapOAHOMY TECTy OKa3alHuCh CBS3aHBI: pEIICHHE
HCCTAHJAAPTHLIX 3a4a4, 06OCHOBaHI/IC HUACHU, YTBCPKACHUA, NMOAXO0Ja K PCHICHUIO; PCHICHUC
pa3iauuHbIX ypaBHeHHH. Uem Bbllle ObUIM YCHEXHM YYalIlUXCS MO TECTy, TeM Yalle OHHU
3aHUMAJIMCh O3THUMU BHUIAAMU JCATCIBHOCTU HA YPOKaxX MAaTCMAaTUKH. Ota TCHACHLI A
xapaktepHa u st Poccuu.

Hcnonb3oBaHne TEXHHYECKHX CPEICTB
a) B 6onpmmncTBe crpan (Kanaga, ®pannus, Jlutea, Poccus, [IBernus, [Beiimapus)
OCHOBHas 4acThb yuwamuxcsi (Oosnee 70%) HUKOIZIa HE HCIOJB3YET HA YpOKax MaTeMaTHKU
KOMIBIOTEPHl. 3aBUCUMOCTh MEKIY HCIIOJIb30BAHUEM KOMITBIOTEPOB HA YPOKaX MaTeMaTHUKH
U YCIIEUTHOCTBIO MO TECTY He OOHapykKeHa.
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Ota TeHJeHUus BbIsIBUIACh U B Poccuu. Y IUBISATHCS 3TOMY HE INPUXOIUTCS, TaK Kak
HalllM yyaliuecs: paboTaroT C KOMIIBIOTEPOM Ha ypoKax HMH(OPMATHKH, T.€. KOMIIBIOTED
CKOpee sBIIFETCS OOBEKTOM Ui H3Y4YEHHMs, a HE MHCTPYMEHTOM JJIsi pEelleHUs
MaTEMaTHUYECKUX 3a1ad.

0) bBoapmIMHCTBO ydYalmuMxcsi aKTUBHO UCHOJB3YIOT KaJIbKYJSTOP Ha ypOKax
MatemaTuku. [Toutn BO Bcex cTpaHax ywaluuecs, IOKa3aBIIME B CTPAHE CaMblE€ BBICOKHE
pe3ybTaThl, UCIIOJIb30BATIN KAIbKYJIATOP €KEIHEBHO B ILIKOJIE, IoMa WU B Ipyrux Mecrax. B
Poccun, roe 60% yuammxcs ykasalid, 4TO OHU €KEJHEBHO MCIOJB3YIOT KaJbKYJIATOp, 3Ta
CBSI3b HE SBJIIETCS 3HAUMMOM.

Jdomaninue ycjioBus

a) Pe3ynpTaThl JaHHOTO MCCIEIOBaHMS TAKXKE IMOKA3alMd HAJIMYUE IOJOKHUTEIbHON
CBSI3W YPOBHSI 00pa30BaHUs POJTUTENCH C YCHEIIHOCThIO 0o0yueHHs MaTemartuke. Konedwo,
JUIs pa3HbIX CTpaH TeCHOTa JTOM CBsA3UW pa3nuyHa. B uactHoctH, s Poccum onHa
3HaYUTeNbHA. T.€. HallM ydanmecs, y KOTOPbIX XOTsI Obl OJMH M3 POAUTENICH MMeN BBICIIEE
o0Opa3oBaHWe, BBINOJHWIM TECT 3HAYUTENBHO JIydlle OCTalbHBIX Yyuwamuxca. Cremyer
OTMETHTb, YTO 3Ta CBS3b 3HAYMTEIHHO CHUJIbHEE MJISl YYAIMXCS, M3YYaBIIUX YTITyOJICHHBIH
KypC MaTeMaTHKH, O CpPaBHEHUIO C TEMM, KTO H3ydan oOlieoOpa3oBaTelbHbIi Kypc
MaTEeMaTHKH.

OueBuaHO, 4TO OOpa3oBaHUE pOAUTENEH — 3TO MOLIHBIA (HaKTOp, KOTOPBII
CHocOOCTBYeT (POPMHUPOBAaHUIO y JeTe IEHHOCTHOW OpMEHTAllMd Ha TOJydYeHue Ooee
BBICOKOT0 0Opa3oBaHus. CocTosiHUE 3TOTO (PAKTOpa 3HAYMTENBHO BapbUpPYETCS MO CTpPaHaM.

Menee 20% ydammxcsi IMEIOT POAMUTENEH C BBICIIMM OOpPa30BaHUEM TOJIBKO B JBYX
cTpaHax: ABctpur 1 Mtamuu (mokas3anu HU3KHE Pe3yJIbTaThl 10 MEXYHAPOJAHOMY TECTY).

Boigenstoress Tpu cTpanbl, Bkimodas Poccuio, B KoTopeix okosio 60% yuwammxcs,
U3yYaBIIUX YIIyOJEHHBIH Kypc MaTeMaTUKU, UMEIOT pOJIUTENeil ¢ BBICIIUM O00Opa30BaHUEM:
JlutBa (64% yu-cs), Poccust (61%), CIIIA (58%). B octanbnbix ctpanax ot 30% mo 50%
yuamuxcs, Bo @panuuu — 31%, B IlBeitnapun — 34%. MHTepecHO, 4yTO B 3THX JBYX
NOCJIETHUX CTpaHax CBsI3b MKy 00pa30oBaHUEM POIUTEIICH U YCIIEIIHOCTBIO [0 TECTY OYCHb
ciabast.

0) BOJBIIMHCTBO BBITYCKHUKOB JKHUBYT B CEMbsIX, KOTOPBIE CUMTAIOT HEOOXOIMMBIM
UMETh JoMalH Onbaunoreky. Okono 30% HamMX ydaluxcs ykas3ajid, 4TO y HUX JoMa
100-200 xuwur, a 45% — 6oiee 200 KHHT.

IInaHbl BHIMYCKHUKOB HA MOJy4YeHHe 00pa30BaHuUs MocJ/ie IKOJIbI

[Tonapnsiroee OONBIIMHCTBO ywamiuxcs (6osxee 95%) Bo Bcex cCTpaHax MoOJlararoT
NPOJODKUTh OOy4YeHHEe B pa3iMYHBIX O00pa3oBaTeNbHBIX YupexkacHusx. [lo cTpanam
MOCTyNaTh B BY3bl IUNIAHUPYIOT OT 66% 10 94% yuamuxcs (Opanuus — 76%, Poccus — 85%,
[MBeiinapus — 88%, ABcrpamus — 94%). Bo Bcex crpanax (B ToM umcie u B Poccun)
yuaiuecsi, coOuparomuecs MOCTYIUTh B BYy3bl, IMOKa3ajd [0 CTPaHE caMble BBICOKHE
pE3yIbTATHI.

B Poccun 99% cobupatorcss npoaokuTh oOyuenue. U3 nHux 85% cobupatrorcs
nocTynarh B By3bl, 11% — B pasnuuHbie cpeiHue crienuaibHble yupexaenus. [Ipeamnomnaraior
pohecCHOHAILHO 3aHUMAThCSl MaTEeMaTHUKOW TOJIbKO 6% U 22% — BBIYMCIMTEIBLHOW WU
npukiaaHo marematukoil. Oxono 40% BbeIOpanu mpodeccuto, Ajs OBIAJEHUS KOTOPOM
TpeOyeTcsi 3HaHue MaremMaTuku: 9% — cTarb HHXKeHepoM, 32% MIaHUPYIOT MOJIYYUTh
oOpa3oBaHue, CB3aHHOE C OM3HECOM (ympaBieHUE, TOProBis, GUHAHCH U T.11.). OcTalbHbIC
(oxono 30%) BbiOpanu apyrue oOiactu oOpazoBaHusl (MEAMIIMHA, €CTECTBEHHbIE HAYKH U
Ip.), 9TO TO3BOJISIET HA/IEATHCSA HA TMOJOKUTEIbHOE BIUSHUE MATEMAaTUYECKOTO MOTEHIIMAIA
3TUX UIKOJIbHUKOB Ha Pa3BUTHE ITUX 00J1aCTeH NeSTEIbHOCTH.

B paznuunbix cTpaHax nmpodeCCHOHAIBHO 3aHUMATHCS MATEMAaTHUKON MPEANoiIaraioT
ot 1% 1o 6%, Ucknrouenue coctasisieT Tonbko Opannus, rae 12% BBITYCKHHUKOB KJIACCOB C
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yTIyOJICHHBIM M3YYCHHEM MAaTeMATHKH TUTAHUPYIOT MPOGECCHOHATIBHO 3aHUMAThCS UMEHHO
MaTEeMAaTHKOW, YTO JUIIHUNA Pa3 MOATBEPXKAAET MOJOKUTEIBHOE BIMSHUE MPUCYIIETO ITON
CTpaHe MPUOPUTETHOTO OTHOIICHHS K MaTEMaTUYECKOMY 00pa30BaHMIO.

[IpuknagHO UM BBIYMCIUTEILHON MaTEMaTUKOW MPEANOIaratoT 3aHUMaTbes oT 2%
no 13% ydamuxcs, T.e. 3TH Tpodeccuu B OOJBIIMHCTBE CTPaH YXKE HE SBISIOTCS
npecTikHbIMU. Tonbko B Poccunm m I'pennn okoio 25% BBIYCKHUKOB BBIOpaNu 3TH
HaIpaBJICHUSI.

Crnenyer oTMETUTH, YTO BO BCeX cTpaHax (Bkitouas u Poccuio) yuamimecs, KOTOpbIe
TUTAHUPYIOT MPOPECCHOHAIBHO 3aHUMAThLCSI MATEMATHKOW MJTH BBIOPATTU APYTYIO IPO(DECcCHio,
CBSA3aHHYIO C MHCIIOJNIb30BAHHMEM MAaTEMaTHKH, IOKa3ajld IO CPaBHEHUIO C OCTaJIbHBIMU
yJarmuMucs 00J1ee BBICOKUE Pe3yJIbTaThl IO MEKIyHApOIHOMY TECTY.

IToa

B psne crpan (ILseituapus, I'penusi, Kanana, JIutsa, Poccrs) Manbunku 3HAaYUTEIBHO
YCIICIIHEE BBITIOJHWIA TECT, Ye€M JIEBOYKH, TOJTBEPIUB TEM CaMbIM MHPOBYIO TEHICHIIUIO,
CYIIECTBYIOIIYIO B 00JIaCTH YIUIyONEHHBIX 3aHATHI MaTemaTukoil. OpHako B ABCTpaiuu U
®paHIUY 3TH pa3INdvs HE3HAYUTEIbHBI.

HuTepecHsl [aHHbIe 0 BBIOOpE Mpodeccuil MalbUuKaMU U I€BOYKAMU, U3YUaIOIIIMHU
yIIyOJIeHHBI Kypc MaTeMaTHKd. B OoNbIIMHCTBE CTpaH MPOQECCHI0, CBSI3aHHYIO C
Ou3HEeCOM, yalle BBIOMPAIOT Majlb4YHMKH, B HEKOTOPHIX CTpaHax 3TH Mpodeccuu BHIOMpaeT
NPUMEPHO OJUHAKOBBIA MPOIEHT JIEBOYEK W MaJb4MKOB. TOJBKO B JBYX CTpaHax
COOTHOIIEHUE MEXIY MajJb4MKaMH U JEBOUYKAMH MPHU BHIOOPE ITOTO HANPABIEHUS B MOJIB3Y
neBouek: Poccusi — 24% wmanpuukoB u 42% npeBouek, B ABcrpamuu — 16% u 26%
COOTBETCTBEHHO. Bumumo, sta TeHmeHmus B Poccum oTpaxaer crneuuuky yclIOBUN B
00J1aCcTH yIpaBJICHHsI, KOTOPAas CI0KUJIACh 3a MOCJIEHKUE TO/Ibl B HAIICH CTpaHe.

B GonpmmHCcTBE cTpaH, BKIOYas U Poccuro, Mamb4uMKy yarie BHIOUpAIOT Mpodheccuio
WH)XCHEpa, a TaKKe MPUKIATHYIO WM BBIYUCIUTENBHYIO MaTeMaTHKy. VIHTEpecHO, 4TO BO
Bcex cTpaHax (Bkimwouwas W Poccuio) mnpodeccHoHanbHO 3aHUMATbCS —MaTeMaTHKON
npenoiaraeT MPUMEPHO OJUHAKOBBIM M HEOONBIION TporeHT (m0 6%) U MaJIbYUKOB U
JIEBOYEK, TOJIbKO BO DpaHIMK ATOT MPOICHT yBeauduBaercs 10 12%.

Y4eOHNKH, 10 KOTOPBIM 00Y4Yal0TCsl BHINYCKHUKH
B Poccun mo wucmonp3yeMbIM yueOHHMKaM ydalluecs B Kiaccax C yriIyOJCHHBIM
U3y4YEHHEM MaTEeMaTUKHU PacpeAeIINCh CIEeIyIOIUM 00pa3oMm:

Aranacss JI.C. u np. -56%
[Toropenos A.B. -52%
Koamoropos A.-H. u np. —48%
Bunenxun H.A. u np. —47%
Anumos LI A. u ap. -37%

[To npyrum yuyeOHMKaM M MOCOOHSIM IMOTyYEHHE CBEACHUN HE OBbLIO MPEAyCMOTPEHO
3apaHee.

OTHoLIEHNe K MATEeMATHKe B CTPAHAX, MOKA3aBIIUX 00Jiee BLICOKHE Pe3yJIbTAThI

B Poccum moNOXHTETBHO OTHOCSATCS K MaTeMaTHKE SBHOE OOJBIIMHCTBO
BbIMYCKHUKOB (83% ykazamu, 4yTo MaTemaruka uM HpaButcs, 70% — pocraBiser
YJIOBOJIbCTBHE; CUUTAIOT HM3YyUYEHHUE MATEMATHKU BAXKHBIM i JII000TO 4YenoBeka 84%;
coOuparoTcs cBsi3aTh C MaTeMaTUKOM cBOIO Oyayiryto npodeccuio 64%). OueHb BaKHO, UTO
OCHOBHAsl 4YacTh IIKOJHbHUKOB CUUTAET, YTO YCICIIHOCTh B H3YYECHUM MaTEMaTHUKH
CYILIECTBEHHO 3aBHCHUT HE TOJIBKO OT MPHUPOAHBIX crocobHocteil (80%), HO U OT yHMOPHBIX
CHUCTEMAaTHUYECKUX 3aHATUH B 1IKose U JoMa (87%). [Ipu 3TOM BBIABHUIICS MHTEPECHBINH (HaKT —

34



O0K0JIO 25% BBITYCKHUKOB CYHUTAIOT MAaTEMAaTHUKy JIETKUM MPEIMETOM, OJHAKO ISl €ro
o0BsicHeHUs TpebyeTcs 6osee THIaTeNbHOE UCCIeI0BAaHUE.

B OonpmmmHcTBE CcTpaH, BKiIo4as W Poccuro, matemaruka HpaButcs Oosiee 80%
BBIIYCKHHUKOB, 3a UCKItoueHueM llIBeiinapuu, r/ie mpoIeHT 3HauuTeNbHO HIbke (64%).

Uucno ydamuxcsi, KOTOPbIM HW3Y4Y€HHE MATEMaTUKH JOCTaBIISECT YIOBOJbCTBHE
Bapbupyetcs no crpanam ot 60% (Ilseiinapus) no 70% (Asctpanus, Poccus) u 6onee 80%
(Hanus, I'penusi, Kanana, ®pannus, [Benus).

[IpenmnonararoT cBsA3aTh CBOIO MPO(eccuIo ¢ MaTeMaTUKOW 0k0j10 60% BBITYCKHUKOB
(ABcrpanus, Kanana, lanus, Jlutea, @panuus, Poccus, [senus), kpome [Beitapuu, rie
JKENAIOIIUX BBIOPATh TaKyto Mpodeccuto ToabKo okoio 30%.

MHeHre O TOM, YTO YCHENIHOCTh IO MaTEeMaTHUKE 3aBUCUT: OT MPHUPOIHBIX
criocoOHocTel Bappupyercs 1o crpaHam ot 50% (Ppanuwms, I'peuus) go 70% u Gonee B
OCTaJIbHBIX CTpaHax, Bkitouyas u Poccuio (80%); OT yHOPHBIX U CUCTEMATHUECKUX 3aHITUN B
mikosie U oma Bapwupyetcs ot 70% (JIuta, IlIBenus, HIBelinapus) no 85% B ocTambHBIX
cTpanax, Bkitodast 1 Poccuto (87%). UHTEpecHo, 4YTO 4acTh ydaluxcs, BUIUMO, UCIIBIThIBAs
Ha cebe MPHUCTPACTHOE OTHOIIEHHE Y4YUTENeH, yKa3blBaeT 3aBUCUMOCTh YCIEUTHOCTU I10
MareMatuke ot yaauu, Besenusi: 10-15% Ascrpanus, Kanana, Jlanus, @pannus, [Lseiinapus,
[Benus, okoino 25% — Poccus, I'penust; okono 40% — Jlutsa.

3.5. OcHOBHBIE BBIBOIbI

Pe3ynbpTaThl IpOBEIEHHOTO UCCIIEI0BAHUS MTO3BOJISIOT CIENAaTh HEKOTOPbIE BHIBOABI O
COCTOSIHUM MaTeMaTH4eCKOM MOATOTOBKM POCCUICKHUX YYallluXcsl, U3y4aBIIUX YIIyOJIeHHBIN
KypC MaTeMaTHKHU.

1. CopnepxaHue yriayOIeHHOro Kypca MaTeMaTHKM M YpPOBEHb TpeOOBaHHUH K
MOJIFOTOBKE BBITYCKHUKOB POCCUHCKON CpeIHEel MIKOJbl O0ECHeYnBalOT BBIIIOJIHEHUE
HOJABJIAIOLIEr0 OOJIBIINHCTBA 3aJaHUH MEXTyHApOAHOTO TECTA.

2. Ha ypoBHe TpeOOBaHUIl MEXIyHApOIHOTO TECTHPOBAHUS MOJATOTOBKA HAIIMX
ydamuxcs Ha (poHe Apyrux CTpaH He UMeeT KaKuX-TM00 KOPEHHBIX HEI0YETOB 110 OCHOBHBIM
pa3genam yriayOineHHOro kypca wmarematuku [Uucna. @Dynkuuu. YpaBHenus. Hauana
aHanu3a. ['eomerpus (B OCHOBHOM TUTAHUMETPHS) .

Bmecre ¢ TeM BBIACHWINCH HEKOTOpBIE AaCIEKThl MAaT€MaTU4YECKOW IOJIrOTOBKH,
Ba)XHbIE C TOYKHM 3pEHHsI MHPOBOIO COOOILIECTBA, KOTOPHIM B HAIICH LIKOJE HE YIENsAeTCs
JOJDKHOrO BHUMaHMs. K HUM Ipekae BCero ciielyeT OTHECTH OBJIAJIEHUE MAaTEPUAIOM TaKUX
TE€M, KaK BEpPOSTHOCTb, KOMOMHATOPUKH, CTATUCTHKA, HCIOJIb30BAHUE PA3IUYHBIX
UHTEprpeTaunil (reoMeTpUYecKnx, (U3UUYECKUX) MATEeMATUUYECKUX TOHATHH U (DaKTOB,
peleHHe 3a7au ¢ MPAKTUYECKUM COJIepKaHUEM, IIPOBEJCHHUE JTIOTHYECKUX PACCYKICHHM.

K mpuunHaM HeIOCTaTOYHOrO BHMMAHUS y4uTENeH K (OPMHUPOBAHUIO YKa3aHHBIX
3HAHUM U YMEHMH, pa3BUBaIOLIasl U MPAKTUUECKask 3HAYUMOCTb KOTOPBIX OYEBH/IHA, CIEAYET
OTHECTU: HEIOCTATOYHYIO0 IpONaraHiy BaXHOCTH  OBJAJEHUS  COOTBETCTBYIOLIUM
MaTepHaloM, HENOArOTOBJICHHOCTh y4YUTENeH K €ero IpenoJaBaHHI0, OTCYTCTBHE
Ka4eCTBEHHBIX MOCOOWH JUIs IMIKOJIBHUKOB, a TAKKE BKIIOUEHHE YKa3aHHBIX BBIIIE TEeM
(BepositHocTh, CTaTtnctuka, KomOuHatopuka) B pas3jies mporpaMmMbl, KOTOPBIM W3ydaeTcs 10
BBIOOPY yuUTEs.

3. TloaroroBka BBIMTYCKHUKOB HAIIeW CTpaHbl, H3y4aBIIMX YTIyOJEHHBIM Kypc
MaTeMaTHKH, BecbMa HepaBHOMepHa. OO0 3TOM CBHIETENBCTBYIOT 3HAUUTENIBHBIC Pa3INUH
pe3yJIbTaTOB TECTUPOBAHMA Cpelu ywaliuxcd. B rpynme crpaH, nokasaBmIuX OJIM3KHE K
HawmuM pesynbrathl ([Beiinapus, Kunp, I'perus, Jiutsa, Hsenus, Kanana, lanus), pazdopoc
pE3yJIbTATOB 3HAYUTEIBHO MEHBLIIE.

4. IIpoBeicHHOE HCCIIEZIOBAHUE HE BBISIBIIIO HU OJHOTO (haKTopa, KOTOPBI OKa3bIBAET
OJIMHAKOBOE BIIMSIHUE HA PE3yJIbTaThl TECTUPOBAHUS B Pa3HBIX CTPaHAX.

B Poccun pe3ynbTaThl TECTUPOBAHUS 3aMETHO NOBBILIAJINCH C YBEJIUYEHUEM BPEMEHU
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¢ 3 4 (180 mun) 10 5 4 (300 MHH) B HEJICITIO HA IIIKOJIBHBIC 3aHATUS MATEMATHKOW. DTOT (aKT
CJIeZlyeT MMETh B BHIy TIPH PACIIPEICIICHIH YUYECOHBIX YaCOB Ha IKOJIBHBIC TPEIMETHI.

YCHenHoCTh BBIMOJIHCHUS TECTa OKa3ajlach CBSI3aHHOW C BBITIOJHEHHUEM Ha YpOKax
HEKOTOPBIX BHJOB MaTEMaTHUYECKOW JIEATEILHOCTH (pEIICHWE HECTaHIApTHBIX 3aj1ad,
000CHOBaHUE UCH, YTBEPKACHHUS, TTOIX0/a K PEIICHHUIO, PEIICHUE PA3IMYHBIX YPAaBHEHUH ).

BrisiBuiiach  3aBUCMMOCTh MEXJIy OOpa30BaHMEM pPOJMTENCH U YCHEIIHOCTHIO
BBITIOJTHCHHSI TecTa. [IpudemM oHa okazanach 0ojiee CHIIBHOHM, YeM Yy yYaIluXCs, M3Y4YaBIIHX
00111e00pa30BaTEIIbHBIA KypC MaTEMaTHKH.

B 3akimrodeHWEe OTMETHM, YTO CpPEIM YYAaCTHUKOB HCCIICIOBAaHUS HET HH OIHOU
CTpaHbl, BKJIIOYasi U Jimaepa — OpaHIMIO, ydaluecss KOTOPOU BBHITIOIHHIN Obl TECTHI JIydIle
yuamuxcss Poccun. Ilpu sTom Hamm ydvamuecs Ha 2-4 roga MIIaaIIe W COOTBETCTBEHHO
o0yyaJiich B 1IKoJie Ha 1-4 rojja MeHbIIIe, YeM yYaliecs APYTruX CTpaH.

[Ipn wHTEpHpeTanuu pe3yibTaTOB HCCICAOBAaHUS CJIEAYEeT YYUTHIBATh, 4TO
3HAYWTEIbHAS YacTh MaTepHalia, W3ydyaeMOro B CTapIIMX Kjlaccax Hamled MIKOJbI, He
OXBayeHa COJACPKAHHEM IPOBEPKH, HEKOTOPHIE BOIMPOCHI MPOBEPSUTUCH HA 0oJiee HHU3KOM
ypOBHE TpeOOBaHMI 110 CPAaBHEHHIO C IPUHATHIM B Hallel nmporpamme. [1o3ToMy pe3ysibTaThl
TECTUPOBAHUS HE JAIOT BO3MOXKHOCTH ITOJIHOCTBIO OXapaKTEePH30BaTh MAaTEMATHUECKYIO
MOJIMOTOBKY HAIIMX y4Yal[UXca. DTO YTBEP)KICHHE CHPaBEUIMBO U NI BCEX APYTUX CTPaH-
YYaCTHUI] UCCIICIOBAHHUS.
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