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Practical significance of the investigation is that the suggested methodological
approaches may be actively used by school and university teachers for increasing the
effectiveness of research skills’ formation in mathematics.

Prospects for the further research are connected with working out of innovative
educational technologies of interaction «School — University».
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NPO ABOPIBHEBE 3HO 3 MATEMATUKU
TA OCOBJINBOCTI NIArOTOBKKU A0 HbOIro

Y pobomi posenaHymo ocobausocmi 080pi6HE8020 308HIWHbLO20 HE3a1EeHHO20
OUIHIOBAHHA AKOCMI 3HAHbL i3 MAMeEMaMUKU 8 MopiBHAHHI 3 MpaduyiliHow 00HOpPiIBHEBOH
cucmemoro  3020/16HO0EPHABHO20 CMAHOAPMU308AHO20 MiIOCYMKOB0O20 OUiHIOBAHHS,
HaseOeHo MemoOUYHi pekomeHOauii w000 Nid2omosKuU y4YHie 00 0aH020 8UGY MecmyB8aHHS,
AKi cmocyromeca mem «llaaHimempia» ma «Cmepeomempis».

Knrouosi cnoea: 0sopisHese OYiHOBAHHA HABYAMNLHUX OOCA2HEHb 3 MAMEMAMUKU,
3020716HO0EpPHABHE CMAHOAPMU308AHE OYiHIOBAHHSA, YYHIi CMAPWOI WKOAU, OepHasHa
niocymrkosa amecmauisi, 308HIWHE He3asn1eXHe OUYiHIOBAHHS.

NoctaHoBKa npobnemu. Y 2015 pouj B YKpaiHi 6yno 3ailicHeHO cnpoby
BMNPOBagKEHHA ABOPIBHEBOI CUCTEMY MNPOBEAEHHA 30BHILUHbOrO HE3aNEXHOro
OLHIOBAHHSA AKOCTI 3HaHb 3 MaTtemaTuku (gani — 3HO). MpupoaHicTb | AOLiNbHICTb
came TaKoi cuctemun nposegeHHA 3HO 3 maTemaTuKu o6rpyHTOBYBaNacA Hamu d
poboTtax [1] i [2]. Y umx poboTax Hamu NpoOMNoHyBanacA BAACHA ABOPIBHEBA
cMCcTemMa nNpoBeAEeHHA 3ara/ibHOA4EPXKABHOMO CTAHAAPTU30BAHOrO OLHIOBAHHA
HaBYa/NIbHUX AOCATHEHb 3 MAaTEMATUKM YKPAiHCbKUX BUMYCKHUKIB. PeanizoBaHumn
YKpaiHCbKMM LLEeHTPOM OLHIOBAaHHA AKocTi ocsith (gani — YUOAO) B 2015 poui
BapiaHT gsopisHeBoro 3HO 3 maTemMaTUKM Bigpi3HABCA Bi4 HALIOrO NPOEKTY, XOM i
BPAxXOByBaB OKPeMi MOro MofoXKeHHA. Ha Halwy AymMKy, BapiaHT ABOpPIBHEBOrO
3HO 3 MmaTemaTuKK, WO CKA3JAeTbcAa 3 TecTy (cepTudikauinHoi poboTw)
nornnbaeHoro piBHA, AKUN MICTUTb Y COBi B AKOCTi YaCTUHM TecT 6a30BOro PiBHA,
He € JOCKOHAIMM i MIiCTUTb NeBHi HEAONIKK, AKI BapTO BpPaxyBaTu B MalbyTHbOMY,
OCKI/IbKM MM NepeKoHaHi, wo came Taka ¢opma 3HO € onTtMmasnbHOW ANA
CYYACHUX YKPAIHCbKUX peanin.

Mun yCcBIiLOMNIOEMO TaKOXK, WO BBeAEHHA ABOPIBHEBOrO TeCTyBaHHA 3
MaTEMATUKMU MOPOANKYE HU3KY MeToAUYHMX npobnem pgna oaxisuis, AKi
34iMCHIOTb MNiAFOTOBKY YYHIB CTApLIOi LWKOAM A0 TAKOro BMAY OLiHIOBAHHSA.
Yuntenam matematmkm 6yno AOCUTb CKAQAHO 3abe3nevynTr HaNeXKHy AKICTb
niarotoskn 20 3HO 3 maTtemaTnkun 2015 poKy, OCKiNIbKM pilleHHA Npo BBeAEeHHA
OBOPIBHEBOrO TECTy 3 MaTeMaTMKM Oyl0 NPUUHATO AOCUTb HECMNoAiBaHo.
YHacnigoK uboro, Kpim AeMOHCTpaUiMHOro BapiaHTa TaKOro TecTy Ha CauTi

463



[leparoriuni Hayku: Teopid, icTopisi, iHHOBauiiHI TexHoJ0ril, 2016, N2 2 (56)

YUOAO (www.testportal.gov.ua), NPaKTUYHO HISKOro iHWOro MEeTOAUYHOrO
3abe3neyeHHA niarotoskn Ao asopisHeBoro 3HO He 6yn0 wWe 3a KifibKa MicauiB
0,0 NpoBeAEeHHA CAMOTO TeCTyBaHHA.

Ana nopisHAHHA, y lMonbuwi, Aka 3 2015 poKy TakoX BBena ABOpiBHEBE
OLiHIOBAHHA 3 MaTeEMATUKM, NigrotoBya poboTa A0 LbOro Benacsa, NnoYnHatouu 3
2012 poKy, konm byno odiuiiHO orosoweHO NPo TakMK nepexig. 3a uen yac 3a
AONOMOrot0 po3’ACHIOBA/IbHUX MeToAUMYHMX nybnikauin ana ¢axisuis Ta
ny6niKaLin y npeci AnAa WMPOKOro 3arany BAAN0CA NiAroTyBaTH 40 nepexoay Ha
ABOpPIiBHEBE OLHIOBAHHA 3 MAaTEMATMKM i CTApPLUOK/IACHMKIB, i IXHIX BATbKIB, i
BUMTENIB, AKI FOTYOTb YYHIB 40 TaKOro BUAY TECTYBAHHA.

Apyroto NPpUYMHOLIO CKAALHOCTI NiArOTOBKM YKPATHCbKUX BUMYCKHUKIB 40
ABOPIBHEBOTO TECTy 3 MaTemMaTmkm 2015 poKy € BUCHa*KAnBmn ana binblocTi 3
HUX 210-XBUAMHHWIA MapadoH, HeobxigHMM ANs HanucaHHA nornmbneHoro
Tecty. Ha Hawy AymKy, HanpyXeHo AymMaTu NPOTArOmM TAKOro TPMBA/IOro Yacy
30aTHI AaNneKo He BCi BUNYCKHUKK. AK HAacNnigoK, CTa€ He 30BCiM 3p0O3yMifo, Lo,
B/IaCHe, nepeBipA€e TakUM TecT: PisanYHy BUTPUBANICTb YYACHUKA TECTYBAHHSA UM
MOro 3HaHHSA, YMiHHSA, HAaBUYKK (KOMNETEeHTHOCTI)?

HaBeaeHux Buwe npobaem moxHa 6yno 6 YHUKHYTU, OFONOCUBLLM NPO
BBEAEHHA ABOPIBHEBOrO OLHIOBAHHA 3 MaTeMaTUKKU, ane BiAKNABLIM MOro Ha
KinbKa POKiB 3 MeTOI NpoBeAeHHA AeTaNbHOI po3’AcCHOBaNAbHOI poboTh cepes
PO3pPOOHUKIB TECTOBUX 3aBAaHb, YYUTENiB, METOAMCTIB, a TaKOX ManbyTHIx
YYaCHUKIB ABOPIBHEBOro TeCTyBaHHA Ta ix 6aTbKiB. 33 Ui KinbKa POKiB TaKoX
MOXHa byno 61 NpoBECTU eKCNepUMEHT WOoA0 Pi3HMX MoAeNen NpoBeAeHHS
TAKOro OUiHIOBaHHA. 30KpemMa, MOXHa 6yno 6u 3’'acyBaTu, HaCKIIbKK yCilLHO
Y4YHi cnpaBnatoTbca 3 210-XBUAMHHUM NOrMBAEHMM TECTOM i UM He Kpalle
NornnbaeHUN TECT BiAOKPEMUTU BiJ, OCHOBHOTO.

Mwu cnoaiBaemocA, WO HaBeAeHi BUWeE He[OoNKM  BBeAEHHA
asopiHeBoro 3HO 3 maTematmkum B noganbwomy 6yayTb ypaxoBaHi.
3ayBaXKMMO TAKOX, WO, HE 3BaXaloun Ha BiAMOBY Big asopisHeBoi mogeni 3HO
B 2016 poui, meToanyHi nybnikauii woao ocobamsocten NiAroToBKM A0 HbOrO
He BTPATM/AM aKTyaNIbHOCTI, OCKiZIbKM, HA Halle NepeKOHaHHA, NMOBEPHEHHA 40
TaKOi MoAeni € nuuwe NUTaHHAM 4Yacy Ta HabyTTa HeobxiaHoro gocsigy. Tomy
NPMPOAHO, LLLO cCame Lin npobnemi mn N NPUCBATUAKN AaHy poboTy.

AHani3 aKtyanbHUX AocnipXeHb. Ha cborogHi B YKpaiHi FPYHTOBHI
OOCNiAXKEHHA, NPUCBAYEHI aHanidy Ta po3pobui 6GaraTtopiBHEBUX TecTiB i3
MaTeMaTUKKM, 3yCTpiyatoTbCA HevacTto. Kpim yxke 3ragaHux ctaten [1] i [2],
KiNbKOX raseTHMX iHTepB’t0, a TAKOX aHaniTuyHoi gonosigi [3], Ae 3ragaHa
npobnema po3rnAAa€ETbCA B KOHTEKCTI CTBOPEHHSA Ta BMNPOBAaAKEHHA B YKpaiHi
CUCTEMWN MOHITOPUHIY AKOCTI OCBiTM, HAaM He BiAOMI BiTYM3HAHI nybniKauii B
UbOMYy Hanpsami. BogHouac, 6araTtopiBHeBe TeCTyBaHHA 3 MATEMATMKU BXKe
BMPOBAAKEHO W YCNIWHO BWMKOPUCTOBYETbCA B 6araTbOx KpaiHax CBiTy.
Hanpuknag, y CLUA nowwnpeHa ABOpiBHEBA CUCTEMA NpeaMeTHUX TecCTiB 3
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MaTeMaTUKK, AKa MicTuTb SAT Subject Test in Math Level 1 and SAT Subject
Test in Math Level 2. BopiBHEBa cucTemMa TeCTyBaHHA 3aCTOCOBYETbLCA TAKOXK Y
QiHnAanHAaji, AKa € OA4HUM i3 CBITOBUX NifepiB YYHIBCbKMX HABYANbHUX AO0CATHEHb
3 MaTeMaTUKKM (3a AaHUMKU MiKHAPOAHUX MNOPIBHANBHUX AocnigxKeHb PISA,
TIMMS Ta IPMA). Y Benuki BpuTaHii 3actocoByeTbca Lie binbll po3ranyxeHa
CUCTemMa TeCTyBaHHA HaBYa/IbHUX [OOCATHEHb BUMYCKHUKIB — ICHYE 6 piBHIB
TECTYBaHHA 3 MaTEMATUKU, MPUYOMY KOXKEH i3 HUX NOAINAETLCA HA ABi YAaCTUHMU:
A (6e3 BMKOPUCTAHHA KanbKynATopa) Ta B (3 BUKOPUCTAHHAM KanbKynAatopa).
CnncoKk KpaiH, fAKi epeKTMBHO BMKOPUCTOBYIOTb HaraTopiBHEBI TECTU, MOXHA
NPOAOBXMUTU, @ 3HAYHI pPe3ynbTaTW, AKI AEMOHCTPYIOTb Ui KpaiHM nig 4ac
3raflaHUX MiXXHapoOAHUX MOPIBHANBHUX AOCAIAMNEHb, HALWTOBXYIOTb Ha AYMKY,
LLLO iIrHOpyBaTK NoAibHMIM AoCBiA NPUHAMMHI HepaLioHaNbHO.

MeTta crartti. MeTtoo paHoi poboTM € BuUCBITAEHHA ocobansocten
ABopisHeBoro 3HO 3 maTemaTuKu, 30Kpema, ocobnmBocTer MiAroTOBKU A0
LbOro OUiHIOBAHHA YKPATHCbKUX BUMNYCKHUKIB. TAKOX MU NOLIAMMOCA BAACHUM
[O0CBIAOM NiATOTOBKM A0 ABOPIBHEBOrO HE3aNEXHOro OUIHIOBAHHA: HAaBeAEMO
ABOPIBHEBI TEMATUYHI TPEHYBa/bHI TECTH, WO CTOCYOTbCA Tem «llnaHimeTpia» i
«CTepeomeTpia» Ta po3B’AXKEMO OKpeMi 3aBAaHHSA LMX TECTIB, A043BLUN A0 HUX
MeTOAMNYHI PO3’ACHEHHA Ta KOMEHTapi.

MeTtogu pocnipgeHHA. [na AOCATHEHHA nocTaBneHoi metn B pobori
BMKOPUCTAHO meopemuy4Hi Memoou: aHani3a MeTOAUYHOI niTepatypu 3
OOCNIAXYBAHOIO  NUTAHHA Ta emMnipuyHi mMemoou: CrOCTEPEXKEHHA 33
HaBYa/IbHUM NPOLECOM CAyxadiB KypciB no nigrotosui Ao 3HO 3 matemaTuKm Ta
aHani3 iXHIX HaBYaNIbHUX [AOCATHEeHb. Y [O0CNIAMEHHI TaKOX BWKOPUCTAHO
KOMI/1IeKC Memoodie HayKoB8020 Mi3HAHHSA: NOPIBHANbHUIA aHani3 ana 3’AcyBaHHA
Pi3HUX nornaaiB Ha npobnemy M  BU3HAYEHHA HaANPSAMIB  AOCNIAMKEHHS;
cucTeMaTU3al,ifa Ta y3arasibHeHHA 41a GOpPMYIHOBAaHHA BUCHOBKIB i peKomMmeHaaL,in
WO A0 BAOCKOHANEHHA npouecy niarotoBkn Ao 3HO 3 maTemaTnKK; y3araJibHEHHA
ABTOPCbKOIO NefaroriyHOro A0CBiAy i CnocTeperkeHs.

Buknag ocHoBHOro martepiany. Ocobausocmi 0esopisHesozo 3HO 3
mamemamuKku. HeobxigHictb  ynpoBagsKeHHA  gBopiBHeBoro 3HO 3
MaTeMaATUKK, Ha HaLWy AYMKY, 3yMOBJ/IEHA HU3KO MPUYMH.

1. 3a mpaduuyiliHoi o0HopisHes8oi cucmemu rnposedeHHa 3HO 3
mMamemamuKu OOHUM MecmoM repesgipAromeCca Ha84YasnbHi 00CA2HEHHA
BUNYCKHUKIB8 AK 3020/1bHOOCBIMHIX WKIiA mMa K7Aacie, mak i Kaacie i3
npoginsHUM ma no2nubaeHUM sugsyeHHAM mamemamuku. e Beae no
TOro, WO YY4aCHMKM TECTYBAHHA 3 MAaTeMATUKM B YKpaiHi nepebyBatoTb y
HEpPIBHUX YMOBaX WOAO0 PiBHA CKNAAHOCTI 3aBAaHb. [iCHO, BUNYCKHUKMK
Knacie  ¢isnKo-matematMyHoro npodinto MaloTb Kpawmuin piBeHb
MATEeMaTUYHOI MNiATOTOBKM B MOPIBHAHHI 3 BUMNYCKHWUKAaMKM Knacis
TYMaHITapHOIrO 4M CyCnNiNbHOroO CNPAMYBaHHA, WO Aa€ iM [04ATKOBI
nepesaru nig vac npoxogeHHa 3HO.
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2. 3a mpaduyiliHoi o0HopisHesoi cucmemu rnposedeHHA 3HO 3
mamemMamuku pe3ynemamamu 00H020 U mo2o camoz2o mecmy 00800UMbCA
Kopucmysamucs suwam, SKi nompebyromoe pi3HO20 pieHA ma pi3Hoi cneyugiku
MamemMamuyHuUx 3HaQHb y 8i0nosioHocmi 00 HassHUX creyianeHocmed.
ABiTypieHTM cneuiaNbHOCTEN, ANA AKMX MaTeMATMKA € NPOPiNbHOO AUCUMNNIHOLO,
NMOBUHHI ByIn 61U MaTu He nnwe rMbOoKI 3HAaHHA 3 MAaTEMATUKM, a LLe M 34aTHICTb
[0 BUCOKOro piBHA abcTparyBaHHA i HaBiTb 4O MaTeMaTMYHOI TBOPYOCTi. A A0
abiTypieHTiB, HANPMKNAA, EKOHOMIYHUX CneLia/IbHOCTEN HACTINIbKWU BUCOKI BUMOTU
WOA0 PiBHA MaTeMaTUYHOI NiAFOTOBKM BUCYBATU HE Ay*Ke NI0MYHO, OCKI/IbKU ANnA
HUX MATeMaTHMKa € Ba*K/IMBUM, aie BCe-TaKU IHCTPYMEHTOM.

Buxogaum 3 HaBegeHMX nNpuumnH, y poboTi [1] mm 3anponoHysBaam
3aMiHUTU TpaguuinHmnin Tect 3HO Ha aBa pi3Hux Tectn: OcHoBHMI (Basic) Ta
Mornnbnenunt (Advanced). KoXKeH i3 Uux TecTiB OpiEHTOBaHWI Ha BiANOBIAHY
YYHIBCbKY ayauTopito 3 opgHoro ©OOKy Ta Ha BigAnNoOBiAHY KaTeropito
cneujanbHOCTEM BULWMX HABYaNbHUX 3aKnagis 3 iHworo. Y [1] i [2] Hamu
AeTanbHo po3pobneHo cneyndikauii KOXKHOroO 3 UMX TECTiB (3arasibHa CTPYKTypa
TEeCTy, PO3MOAiNn TeCcToBMX 3aBAaHb 3a 3MiCTOM, GOPMOI MNOAAHHA, PiBHEM
CKNAaAHOCTI Ta KOTHITUBHMUM piBHEM) Ta HaBeAEHO KOHKPETHi MNpuKaaau
OcHoBHoro Ta MornmbneHoro TecTiB..

Y 2015 poui VYUOAO BnpoBaguno O0OUH [ABOPIBHEBUMA  TecT
(cepTudikauinHy poboTy) 3 MaTemMaTMKK, WO MICTUTb OCHOBHY YacCTUHY
(ba3oBui piBEHb), AKAa BWUKOHYETbCA BCiMAa Y4YaCHWKAMM TeCTyBaHHA, Ta
AO0AATKOBY 4YacTUMHY (nornnbneHui piBeHb), fIKa BUKOHYETbCA /NMLIE TUMM
YYaCHMKAaMK TeCTyBaHHSA, fIKi BUABUAWN TaKe DaKaHHA. 3a noaibHow cxemoto
NPOTArOM OCTaHHIX AeCATM pPOKiB MNpoBOAMANACA AepXaBHa NiaCyMKOBa
atectauia (gani — [AMNA) yKpaiHCbKUX BWMNYCKHUKIB. Ane NPUHUMNOBOLO
BigmiHHicTio AMNA Big 3HO-2015 € Te, WO 3aBAaHHA TeCTy He3aNeXHOoro
OL,iHIOBAHHA He € BiAOMMMM A0 MOro NpPoBeAeHHA, Ha BiAMiHY Big, 3aBAaHb
ANA, aki mictTuanca B cneuianbHUX 36ipHUKax 3aBAaHb, AOCTYMHUX Y NPOLECi
niaroTOBKM A0 aTecTauil.

Ha Hawy aAymKy, pileHHA npo BBeAaeHHA aBopiBHeBoro 3HO came B TakKii
dopMi € NOIOBMHYACTUM, OCKINIbKN HE O03BOJIAE HANEKHUM YMHOM PO34iNINTH
YYHIBCbKY ayAUTOpPitO Ha ABi UiNbOBI rpynu: y4HiB, AKi 6arkatoTb 3pobutu
MaTeMaTUKy chepoto CBOEI ManbyTHbOI npodecinHOoi peanisauii Ta y4HiB, AKi
6a)katoTb BMKOPUCTOBYBATU 3HAHHA 3 MaTeMaTuMKM Oinbwot mipoto Ak
IHCTPyMEeHT ana  cBo€i  daxoBoi peanisauii (eKOHOMICTIB, iHXXeHepiB.,
nporpamictis Towo). Mu BBa)KaeEmo, WO B MNOAANbLIOMY TMPU BBEAEHHI
ABOPIBHEBOTO TECTYBaHHA LLeN HeaoNik byae yCyHYTO WNAXOM BBEAEHHA ABOX
Pi3HMX TeCTiB, 3aBAAHHA KOXHOr0 3 AKMX byayTb OpiEHTOBAHI came Ha BKa3aHi
LiNbOBI YYHIBCbKi ayaAnUTONIl.

MigrotoBka Ao 3HO 3 maTemaTWKM, NO CyTi, NONAra€ B NOBTOPEHHI Ta
cMcTtemaTmsauii  YYHAMM TEOPETUYHUX BIiAOMOCTEMN, OTPUMAHMX Mg, 4Yac
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HaBYaHHSA B LWUKOJI, @ TAKOX Y p03B’A3yBaHHI TPEHYBA/IbHMUX TECTOBUX 3aBAaHb i3
MaTeMaTUKM Tux GOpM, AKI BUMKOPMUCTOBYHOTLCA Mif, 4Yac He3a/eKHOro
ouiHioBaHHA. Ha cborogHi B Tectax 3HO 3 maTtemaTUKM BUKOPUCTOBYHOTbCA
3aBAaHHA 3 anbTepHatMBamu (BMbip oaHiel npaBuabHOI Bignosigi 3 5
3aNponoHOBaHMUX), 3aBAaHb i3 KOPOTKOK Bignosiaalo (AecATKOBUM apobom
abo uinMm ymcnom), 3aBAaHb Ha BCTAHOB/IEHHA BianosigHocTeN (BiglUyKaHHSA
NOTiYHMX Nap) Ta 3aBAaHb BiAKPUTOT PopmKM (3 NOBHMM NOSCHEHHAM).

OcHoBHUIA TecT (6a3oBUI piBeHb cepTUdikauiiHOi PpobOTN) HEe MICTUTL
3aBAaHb BiaKpuTOi GOpMK, a TOMY MeTOAMKa MiArOTOBKM A0 HbOFO MankKe
HiYMM He BIAPI3HAETbCA Bi4 METOAMKM NiAFOTOBKM A0 TPagULIAHOrO
OAHOpPIBHEBOTrO TecTyBaHHA. [lornnbneHnii TecTt (nornnbneHuit piBeHb
ceptudikauiiHoT pob0oTM) AOAATKOBO MICTUTb 3aBAaHHA BiAKpUTOI popmu, Ha
AKi MM 3BepHEMOo 0cobmBy yBary B NoAasibLLOMY BUKNAA,.

3aBAaHHA BigKpUTOi GOpMM 3 MOBHMM MOACHEHHAM, WO MICTATbCA B
CTAaHAAPTM30BAHMX TecTaX, Ti/IbKM Ha Neplwui Nornag HaraaylTb «3BUMYAMHI
3a4a4i», 3a [OOMNOMOTOK AKWUX, NO CyTi, 3AINCHIOETbCA MPOLLEC HaBYaHHA
MaTEMATUKK B WKOAI. [IPUHUMNOBOIO BIAMIHHICTIO TECTOBOrO 3aBAAHHA BigKPUTOI
dopmun Big, 3aBAaHb, AKI BMKOPUCTOBYE BYUTE/Ib HA YPOKaX, € MOXK/IUBICTb
CTBOPEHHSA A/1A HbOro NPUBIM3HO OAHAKOBUX 33 KiJIbKICTIO IOMYHUX KPOKIB cXxem
OLHIOBAHHSA. 3 LiED METO TECTOBI 3aBAAHHA BIAKPUTOI POPMU MICTATb B YMOBI
ABHIi UM HeABHi «NigKa3KM» LWOA0 iX pPO3B’A3yBaHHA, fKi 3BYMKYIOTb CMNEKTP
MOMANBUX CNoCobiB po3B’A3yBaHHA TaKMX 3aBAaHb. Taka OyaoBa TeCcTOBMX
3aBAaHb BiAKPUTOI GOpPMM € NPUPOSHOID, OCKIZIbKM NMpU ABOX Pi3HMX cnocobax
pO3B’s3yBaHHSA, OAMH i3 AKUX MiCTUTb, HAaNnpuKAaga, 4 NOriYHNX KPOKK, a ApyrnMii — 6
NIOTIYHUX KPOKIB, BaXKKO BUPOOUTU ANA HUX PIBHOLHHI CXEMW OLLiHIOBAHHA.

[o «3BUYaAMHMX 334a4» BMMOra NpnBAM3HO OAHAKOBOI KiIbKOCTI IOMYHUX
KPOKiB Ta obmerkeHocCTi cnocobiB po3B’A3yBaHHA He BMCYBA€ETbCA. HaBnaku, ymm
6inbwe opuriHanbHUX cnocobis po3B’A3yBaHHA 3aBAaHHA 3aMPOMNOHYE Y4YEHb, TUM
KpaLle, OCKI/IbKU Te UM iHLWe 3aBAaHHA 3 MaTEMATMKM MOXKE BUKOPMUCTOBYBATUCA B
HaBYa/NIbHOMY NpOLECi He nuWe 3 KOHTPOOBA/JIbHOK METOK, a TaKOX i 3
HaBYa/IbHOO, PO3BMBA/IbHOKD, BUXOBHO TOLLO.

I3 HaBegeHUX BuLEe MNPUYUH HANUCAHHA TEeCTOBWUX 3aBAaHb BiAKPUTOI
bopmM 3 NOBHUM MNOACHEHHAM ANA CTAaHOAPTM30BAHMX OLHIOBAHb €
CKNAAHIWMM, HiX HanMCaHHA «3BMYAWMHUX 3afa4y» Ana NigpyyvyHUKIB Ta
nocibHUKIB 3 maTemaTuKU. OgHaK i3 TUX CaMUX MPUYMH NIArOTOBKA Y4YHIB A0
pO3B’A3yBaHHA TaKMX 3aBAaHb AEW0 CNPOLLYETbCA, OCKiNbKW Bif, YYaCHUKIB
TecTyBaHHA 34eb6inbloro He BMMaraeTbCa A4EeMOHCTPALii TBOPYOro nigxoay nis
yac ix po3B’A3yBaHHA. |HWMMKM cnoBamu, 3aBAaHHA BiAKpUTOi dopmu
MornnbneHoro TecTty HaWyacTiwe € [AOCUTb CKAAAHWMMW, ane  He
«onimniagHMMK», TO6TO iX po3B’A3aHHA Mae byt AO0CTYNHMM 6inbloCTi
CYMANIHHUX YYHIB i3 BUCOKMM PiBHEM MATEMATUYHOI NigrOTOBKN.
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TpagnuinHo 3aBAaHHA 3 NOBHUM NOSICHEHHAM Yy Tectax 3HO cTocytoTbea
Tem «PiBHSIHHA Ta CUCTEMM PiBHAHbY», «HEpPIBHOCTI Ta CUCTEMU HEPIBHOCTENY,
«PyHKUiT Ta X rpadikm», «naHimeTpia» Ta «CrepeomeTpia». Mpu uboMy nig,
4yac po3B’A3yBaHHA TEOMETPUYHMX 3aBAaHb MOXKe BMKOPUCTOBYBATUCA
BEKTOPHO-KOOPAMHATHMN MeToA, a ANA PO3B’A3yBaHHA PiBHAHb i HEPIBHOCTEMN
MOYTb BUKOPUCTOBYBATUCA NEPETBOPEHHA BMPA3iB 3i 3MIHHMMKM Ta eNeMeHTH
MaTeMaTM4YHOro aHanisy (focniaKeHHA Ha Hanbinblie Ta HaMMeHLWe 3HaYeHHA
33 gonomoroto noxigHoi). Tomy nig yac niarotoBku Ao AsopisHeBoro 3HO 3
MaTeEMATUKU MNPUPOAHO BUKOPUCTOBYBATU 3aBAAHHA BigKpuUTOi dopmu B
NPOMIKHUX TEMAaTUYHUX TECTax, WO CTOCYOTbCA BCiX BUAiNeHnX Hamu B [1]i [2]
aecatn tem: «Hucna i Bupasm», « PyHKUji Ta ix rpadikn», «PiBHAHHA Ta cUCTEMM
PiBHAHb», «HepiBHOCTI Ta cucTeMn HepiBHOCTEN», «TeKCToBi 3apauviv,
«EnemeHTM matemaTUuHOro aHanisy», «[llnaHimetpia», «CrepeomeTpiar,
«KoopgnHaTt i BEKTOpU» Ta «EnemeHTU CTOXaCTUKU».

LLle oaHieto ocobauBicTiO ABOPIBHEBOTO CTaHAAPTU30BAHOMO TECTYBAHHSA €
Binbip TeopeTMyHoro martepiany, wWo crocyetbca OcHoBHoro Ta lMornnbneHoro
TectiB. Cnupatoumcb Ha gocsig Koner i3 [llonbwi Ta iHWWX KpaiH, AKi
BMKOPUCTOBYIOTb BaraTopiBHEBY CMCTEMY MNiACYMKOBOTO OLLiHHOBAHHA, NPMPOAHO
PO34iNUTN TEeopPeTUYHUM maTepian nporpamu 3HO 3 maTtemaTMKM Ha TOW, WO
ctocyeTbcs nnwe OcHoBHOro Tecty (6a3oBoro piBHA cepTudiKauiiHOI poboTH) i
TOM, Wo cTocyeTbea MornnbneHoro tecty (nornmbneHoro piBHA cepTUdiKaliMHOT
poboTn). TaKe BIAOKPEMEHHSI TEOPETUMYHOrO MaTepiasnly 3HA4YHO CAPOCTUTb
yuntenam npouec niAroToBKM, OCKIJIbKU [03BONUTb  PO3LIAUTU  YUYHIBCbKI
ayanTopii, AKi 0bpanu Toi un iHWKI piBeHb TecTy 3HO 3 maTemaTuKu.

B odiuinHin agokymeHTauii woao asopisHeBoro 3HO 3 matemaTtmkm 2015
POKY TaKoro noainy He Bigobpa)keHo, y4yaCHMKam MPOMNOHYETbCSA OAHAKOBA
nporpama AnAa nNigrotoBKM [0 TecTiB 06ox piBHiB. 3BaXaloum Ha CBITOBMM
noceig 6araTopiBHEBUX TECTyBaHb, MM BBAXAEMO Le He 30BCIiM MPUPOLHUM.
e ¢akT 3ymoBneHMM NuLle 3ragaHolo NOCMiLIHICTIO BBeAEHHA ABOPIBHEBOI
mogeni 3HO i HanbanKUYMM YacoM PO3AiNeHHA TEOPETUYHOro maTepiany, WO
CTOCY€ETbCA TecTiB 060X piBHiB, byae 34iMCHEHO.

Huxye mm HaBoAMMO OAMH i3 MOXAMBUX LABOPIBHEBUX TecCTiB, 3a
A0MOMOrOH0 SIKOFO MOYHa OLHUTU FOTOBHICTb YYHIB A0 PO3B’A3yBaHHA 3aBAaHb
3HO 3 maTtemaTuKkm, Wo cTocytoTbeca Tem «lnanimeTpia» i «Ctepeometpis». ek
TecT 3a byposoto noAdibHui go tecty 3HO-2015. BiH micTUTb No 6 3aBAaHb i3
anbTepHaTMBamu, NO 3 3aBAaHHA 3 KOPOTKOK BigNoBiAAl0, oAHEe 3 AKUX €
CTPYKTYypOBaHUM (TOOTO MiCTUTb ABa 3aBAAHHA, LLO CTOCYOTbCA OAHIEI YMOBM),
no O4HOMY 3aBAAHHIO Ha BCTAHOBJIEHHA BI4MNOBIgHOCTEM Ta NO OZHOMY
3aBAAHHIO 3 MNOBHMM TMOACHEHHAM i3 KOXHOI 3 HaseaeHux Tem. [lo
NornnMbneHoro piBHA BiAHOCATbCA 2 3aBAaHHA 3 KOMKHOI Temu: 1 3aBAaHHA 3
KOpPOTKOO Bignosigato i 1 3aBAaHHA 3 MNOBHMM MNOACHEHHAM. 3aBAaHHA 3
anbTepHAaTMBAaMM OUjiHIOOTbCA B 1 6an KOXKHe, 3aBAAHHA 3 KOPOTKOM
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BianoBsiaal — B 2 63K KOXKHe (3a CTPYKTypoBaHe 3aBAaHHA MOXKHaA HabpaTtun O,
1 abo 2 6anun), a 3aBAaHHA BiAKPUTOT popmmn — B 4 6ann KoxKHe. TaKUM YNHOM,
33 3aBAaHHA TecTy 6a30BOro pPiBHA Y4YeHb MOMKEe OTPUMATU 3 KOXKHOiI Temn 14
6anis, a 3aBAaHHA NornMbaeHoro piBHA — A04aTKOBO We 6 6ani..

Buxogaum 3 Haworo AocBigy, cCame TaKa KiNbKiCTb 3aBAaHb TecTy €
ONTMMaNbHOK AnA abiTypieHTIB cepeAHbOro pPiBHA MiAFOTOBKWM, AKWO Ha
po3B’A3aHHA TecTy BMAinATM A0 90 XBUAMH. [JaHMN TECT MOXKHA PO34IANTU Ha
0Ba OKpemMux TeMATUYHUX TeCTU TPUBAAICTIO A0 45 XBUAWH, AKWO BYUTENDb
NPauleE 3a TPAAULIMHOK YpPO4YHOK cucTtemoto. [IpUpOAHMM € TaAKOX
BiJOKPEMNEHHA YYHIB, AKi NUWYTb TecT 6a30BOro piBHA Big Y4HIB, AKi NULIYTb
TecT nornnbneHoro piBHA. MNig Yac cKNagaHHA TeCTy MW NPArHyan 34iACHUTH
MaKCMMa/IbHO LWWPOKE «MNOKPUTTA», AKE CTOCYETbCA MiATEM PO3riaAyBaHUX
OBOX Tem, a TaKOXX NpeacTaBUTU B HbOMY «KNACUMYHI» TeCTOBi 3aBAaHHA,
XxapaKtepHi gna tectis 3HO 3 maTemMaTUKKM OCTAHHIX POKIB.

BA30BWUMN PIBEHb
Y 3aBpaHHAX 1-12 06epiTb NnpaBunbHY, Ha Bawy AymKy, Bignosiab.
1. Kyt « i B — cyMmixKHi, npuyomy S =4a. 3HaUAiTb rpagyCcHy mipy

KyTa o .
A B B r a
72° 45° 144° 90° 36°

2. Cepen 306pa*KeHUX TPUKYTHUKIB YKaXKiTb TOW, Yy AKOro UEHTP
OMNUCAHO20 KONa 3HAX0AMUTbCA HA OAHIN i3 MOro CTOPIH.

A 3 B r il

N

3. CtopoHa KBaapaTa JOPiBHIOE a. YKaxitb ¢opmyny, 3a AKOM
0b6uMCNOETLCA paaiyc Koa R, oNMMcaHOro HaBKOJIO LpbOro KBagpaTa.

A b B r

R=a\2 R_2 R=a R=_2 R=_%

2 J2 24/]

N

4. Y pesKkoro NpaBuIbHOTO N— KyTHWKA rpayCcHa Mipa BHYTPILLHbOIo
KyTa 6inbwa 3a 140° i meHwa 3a 145°. 3Hangite n.

A B B r o

n="7 n=8 n=9 n=10 n=11

5. [loBXMHa Kona popiBHOe C. YKaxkiTb ¢opmyny, 3a fKolo
obuncntoeTbes Naowa S Kpyra, 06MeXKeHOro LM KOJIOM.
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A b B r a

S_C_2 S =47C? S_C_2 S =xC? 0%
V4 4 4

6. YKaxiTb xubHe TBepAXKeHHA.

A [LiaroHani byab-aKoro napasnenorpama TOYKO NepeTuHy AinAaTbcs Hasnin
b Byab-ski ABa KOMa MOXKYTb MaTW He bifiblue OAHIET CriNbHOT TOYKM
B Cyma rpaflyCHUX Mip BHYTPILLHIX KyTiB ByAb-AKOro TPMKYTHUKa AopisHioe 180°
r Byab-aKi ABi NPsAMI MOXKYTb MaTu He Binblie oAHIEl CNiIbHOI TOYKK
a [LiaroHani byab-akoro pomba nepneHANKYNSPHI
7. Ha MaTtOHKY 306pakeHo Ky6 B, c
. 1
ABCDABC,D, . YKaxiTb npamy, AKa € |
MMmobixkHOIO g0 npamoi CD,. Al D;
|
L ___L_Jc
/
/
A D
A b B r i
AB BC BD, AC, CD,
8. [aHo ky6 ABCDABC,D,, pebpo akoro gopisHioe 1 cm. 3Hangitb
CUHYC KyTa y MK npamoto AC i naowmHoto rpaHi ABCD.
A b B r a
. 1 . 1 J2 . 1 NE)
siny =— siny == ingy = Y& siny =— iny =2
/4 Ve 5 siny NG 4 2 siny >
9. lNnowa oCHOBM NPABUNABHOI YOTUPUKYTHOI Nipamign AOpPIBHIOE Q.
YKaxiTb popmyny, 3a AKO 064YnCNtoeTbCA naowa S 6iYHOI noBepxHi i€l
nipamigu, AKWo it anopema fopiBHIOE | .
A b B r i
_ — S=2I-
s=4JQ SZ%LQ s=2Q Q szélﬁ
10. KBagpat 3i cTopoHOo 2 cm o0b6epTatoTb HABKOAO MOro
AjaroHani. 3HalAiTb 06’em V yTBOPEHOrO Tifa 06epTaHHA (Y cm’).
A b B r i
V =4z cm® = 3 8 3
V=—2ﬁﬂ' cm’ 4 V=—4f7r cm’ v 2E\/§ M V:§7r ™M
11. HaBKONO AIKOro 3 HaBeAEeHUX FreOMETPUYHUX Til He 3a8H#0U
MOKHa onucamu Kynto?
A b B r i
Unningp Ky6 MpaBUAbHWI Mpn3ama KoHyc
TeTpaenp
12. YKaXiTb npasusibHe TBEPAIKEHHA.
A AKWo ABi Npami B NpocTopi NnepneHANKYNAPHI 40 TPETbOoI NPAMOI, TO BOHW NMapanenbHi mixK
coboto
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AKLLO NPAMa Ma€ 3 NMJIOWMHOIO CMiZIbHY TOUYKY, TO BOHA HaNEXUTb LilA NNOLNHI

AKWo npami a i b MrUmobixKHi Ta npami b i ¢ MMMOBIXKHI, TO NpaMi @ | C MUMOBIXKHI

AKwo npami a i b mumobixHi Ta npami b i ¢ mumobixkHi, To a||c

N |m| ;o

AKLWoO ABI NpAMi NnepneHAMKYNsPHI A0 OAHIEI NAOWMHK, TO BOHM NapanenbHi mix coboto

Y 3aBpaHHAX 13—-14 ycTaHOBITb BigNoBigHICTb MiXX 06’ekTamu 1-4 i A-/.

13. YCTaQHOBITb BiANOBIAHICTb MiXK reOMeTPUYHMMU Pirypamu Ha
naowmHi (1-4) Ta popmynamm ix naowy (A-A).
FeomempuyHi gieypu bopmynu
naow
1 TPUKYTHUK, CTOPOHA AKOro AOPIBHIOE 77X, @ BUCOTA, A 4rx’
nposeaeHa A0 L€l CTOPOHU, AOPIBHIOE 2X b 2xx*
2 Kpyr, pagiyc AKoro AOPiBHIOE 2X B 3.0
3 lNpPAMOKYTHUK, CTOPOHU AKOTO AOPIBHIOOTb 77X i 2X 2
4 Pomb, giaroHani AKOro AOPIBHIOTb X i 7X r zx
a 17rX2
2
14. Ha posroptkax Kyba (1-4) NyHKTMPOM MO3HAYEeHO JiHito

nepeTnHy Kyba Ta AeAKoi NAOWMHM nepepisy. YCTaHOBITb BigNOBIAHICTb MiX
306pa*KeHHAMM nepepisiB Ha po3ropTkax (1-4) Ta reomeTpuYHUMM
dirypamm, akumu € ui nepepisun (A-L4).

306paxceHHA nepepisis FeomempuyHi gicypu
1 = 2 [} A MpaBrAbHNIA
: TPUKYTHUK
b KBagpaTt
3 a L B TPUKYTHUK, AKUI He €
NPaBUIbHUM

I NMpAMOKYTHUK, AKWUM
[ He € KBaZpaTom
[ YOTUPUKYTHUK, WO He
€ Napanenorpamom

Y 3aBgaHHAX 15-20 3anuwitb Bignosigb decamkosum opobom.

15. Y piBHOGIYHIN Tpaneuyii ABCD HM¥HA ocHOBa AD A0piBHIOE 22 cM.
CepegHa niHia LP popisHioe 15,5 cm, a KyT Npu 0CHOBI A0OpiBHIOE 45°.

1. Bu3sHauTe A0OBXKUHY (y CM) BepXxHbOi ocHoBM BC.
2. Bu3sHauTe goBXKUHY (y cMm) BUCOTM Tpaneuyii ABCD.

16.  [aHO NpaBUNbHWUIA TPUKYTHUK. Y HbOro BMMCAHO KOO i HABKOJIO
HbOrO OMMWCAHO Ko0/1I0. 3HAWAITb BiAHOLWEHHA NAOLWi Kpyra, obmerkeHoro
BMMCAHUM KOJIOM, A0 NAOLW,i Kpyra, 0bmeKeHOro onmcaHMMm KOJIOM.

17. OCHOBO NPAMOT NPU3MKU € NPAMOKYTHUN TPUKYTHUK ABC (
Z/C=90°), AC=12 cm, AB=13 cm. biyHe pebpo npusamu [OOpPiIBHIOE
HaMMEH Wi CTOPOHI ii ocHoBM.
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1. 3HaNAiTb AOBXKUHY (Y CM) BUCOTU LiET NPU3MM.
2. 3HaiigiTb 06’em (y cm?) Ljei npuamum.
18. Y npaBuAbHIN YOTUPUKYTHIM Nipamigi giaroHaAbHUIM Nepepis

€ piBHOOEAPEHNUM NPAMOKYTHUM TPUKYTHUKOM, MJIOWA AKOTO AOPIBHIOE 32
oM. 3HanAiTb NAOLLY OCHOBM Ui€i nipamigmn (y CMZ).

NOrNUBNEHUN PIBEHb

19. Ha mantoHKy 306parkeHo
TPUKYTHUK ABC, DE — WMoro cepegHsA
NiHiA, @ F — TOYKa NepeTuHYy diaroHanemn
YOTUPUKYTHMKA ADEC. 3HangiTb naouty
TPUKYTHUKA ABC (y cM?), AKWO naoLa
TPUKYTHMKA AFC popisHtoe 12 oM.

20. Kanentox nanbkn mae
dopMy KOHYCa, padiyc OCHOBM AKOTO AOPiIBHIOE 12 cm, @ BUCOTA [0pPIBHIOE 9
CM. ManeHbKM XNONYMK Nif Yac focnigxeHHAa OyaoBM NANbKM po3pi3as
Kanentoxa no TBiPHiIM KOHycCa i OTpMMaB CEKTOp Kpyra. 3HanAiTb rpagycHy
Mipy LLeHTPabHOTO KyTa LbOro CEKTopa.

Po3B’A3aHHA 3aBAaHb 21-22 NOBMHHO MAaTU O6IPYHTYBaHHA. 3anuwiTb

NocNiaoBHiI NoriyHi Aii Ta NOACHEHHA BCiX eTaniB po3B’A3aHHA 3aBAaHb,
3p0b6iTb NOCUMNAHHA HA MAaTeMaTU4Hi PaKTU, 3 AKMX BUNAMBAE Te UM iHLWeE

TBEpAXEeHHA. fAKwo notpibHO, npointocTpyite po3B’A3aHHA 3aBAaHb
pucyHKamm, rpadikamm ToLuo.
21. TpuKyTHMK ABC, cTOpoHa AB AKOro AopiBHIOE 4 cM i KYyT A

fopiBHI0E 60°, BNMcaHO B KOO pagiyca 23 com. 3HanAiTb: a) AOBMKWUHY
CTOpOHM BC; 6) AOBWHY cepeaHbOoi NiHil TPUKYTHUKA, fIKa NapanenbHa
CTOpOoHi AC; B) BiACTaHb MiXX TOYKaMM KO/Ma, Y AKMX NPAMa, WO MiCTUTb
cepeaHto NiHito TPMKYTHMKA ABC, napanenbHy 0 CTOpoHM AC, nepeTuHaE
KOnoO.

22. Y npaBunbHiKM TPUKYTHIK nipamigi SABC KyT MiK BiYHMM
pebpom i NNOWMHOK OCHOBU AOPIBHIOE B, CTOPOHA OCHOBM AOPIBHIOE 4.
SH — BucoTa nipamign. 3'acyiTte, AKOK reoMeTpuUyHO Pirypoto € nepepis
Li€el nipamign NAOWMHOK, WO NPOXOoAUTb Yepe3 TOYKy H, napanenbHo
pebpam SA i BC. 3HaiAiTb NAOLLY LbOro Nepepisy.

Bignosigi ao Tecry.

1 2 3 a4 7 8 10 11 12
il A r r 3 A B r il
13 14 15 16 17 18 19 20
1-T, 1-A, 1.9 0,25 1.5 64 36 288
2-A, 2-T, 2.6,5 2.300

3-B, 3-5,

a-p. 4-B.

21.a) 6 cm; 6) 1++/6 cm; B) 2410 cm.
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2

9\/§cosﬂ'

Memoodu4Hi nopadu w000 po38°A3yBAHHA OKPeMux 3a80aHb mecmy.
Jani mn HaBegemo poO3B’A3aHHA Ta METOAMYHI KOMEHTapi ANs OKpemMux
3aBAaHb TeCTy, AKi 34aNUCA HAaM Ba*KAMBMMM Nig Yac nigrotosku yyHis go 3HO
3 matemaTukn. OCHOBHY yBary npuM LbOMYy 30CEpeaMmo Ha 3aBAAHHAX
NornnbieHOro PiBHA Ta CTPYKTYPOBAHMX 3aBAaHHAX i3 KOPOTKOO Bignosiaato.

22. [epepi3 € NPAMOKYTHUKOM, MOTo naowa S =

5. [JoBuHa Kona popiBHOE C. VYKaxkiTb ¢opmyny, 3a fKoto
obumncnoeTbca Naowa S Kpyra, obmerKeHOro MM KOJIOM.
A b B r il
2 _ 2 2 _ 2 2
S=C— S=4nC S=C_ S=xC S=7Z'C
V3 4 4
Po3g’a3aHHA. Bipomo, wo C=2zR, a S=7zR*, ae R— pagiyc Kona i Kpyra.
C . cY c? : .
Tomy R=— i S=7| — | =—. OTXKe, NpaBuUAbHOIO € Bignosiab B.
2 2 A

KomeHTap. TpygHiCTb LbOro 3aBAaHHA 3yMOB/JEHA TMM, WO BOHO He
MIiCTUTb YMCNOBUX [aHWUX, @ OTKe, BMMAra€ MNeBHOro pPiBHA abCTpaKTHOro
MUCNeHHA. [lpu po3AineHHIi TeopeTUYyHoro MmaTtepiany Ha 6asoBuin i
nornnbneHMn piBeHb 3aBAaHHA TaKOro TWUMNy NPUPOAHO BigHECTU Ao
MornubneHoro Tecty. UCTpaKToOpn A0 TAaKOro 3aBAaHHA nigibpatu HenpocTo,
OCKiNIbKM BaXKKO nepeabdaunTu, fKi came NOMUIKM AONYCTUTb YYeHb NPU MOro
BWUKOHaHHI. Ons 3aBAaHHA 5 mu 3aiMcHMAM Moro anpobauito Ha HeBeNUKin
BMbipLi, NogaBWwKM Ue 3aBAaHHA AK «3BMYaWHY 3aaavy», TOOTO 3aBAaHHA 3
BiAKpnTOi POpPMM 3 MOBHMM MNOSAACHEHHAM. Hanbinbw TWUNOBI HenpaBW/bHI
BiANOBIAI MM 1 06pann B AKOCTI AUCTPAKTOPIB.

10. KBagpaT 3i ctopoHoto 2 cm obepTatoTb HAaBKONO MOro AiaroHani.
3HaiiaiTb 06’eM V yTBOpEHOrO Tina obepraHHa (y cm?).

3 B r il

A
2.2 s | V=47 M’ N 3 |V =272 cm®

8 3
V=——7cm V="""urscm V==rxcm
3 3 3

Po3ze’a3aHHA. [pun obepTaHHi KBagpaTa HABKOAO MOro AiaroHani
YTBOPKETLCA reOMeTPUYHE TiNo, Wo ABnAe coboro ABa OAHAKOBUX KOHYCU 3i
CninbHOM ocHoBsoto. | paaiyc r, i BUCOTa h UbOro KOHyca AOpPIBHIOE NONAOBUHI

piaroHani  Keagpata. Tomy r=h= ¥ =J2, a WyKaHuit ob6’em
sz-%ﬂr \/_—iﬂ' cm’ i npaBuAbHOLO € Bignosiab B.

KomeHTag. pr,u,H|CTb LUbOro 3aBAaHHA MONATA€ B TOMY, WO BOHO, Kpim
3HaHHA BignoBigHUX ¢opmya, NepeBipAE We W NPOCTOPOBY YABY YYHIB.
dopmyBaHHA NPOCTOPOBOI YABWU Mif Yac BUBYEHHA CTEPEOMETPIi TPAAULINHO €
HEeNnpPoOCTUM 3aBAaHHAM. [N NONErweHHA CAPUWHATTA YMOBW B MNOAiOHMX
3aBAaHHAX MOXHa abo KopuctyBanuca M3 Ha Kwtant GRAN-3d, abo X
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BUKOPUCTOBYBATM MoAeni 3 Migpy4yHUX maTepianiB (manepy, nNaacTuKy Towo).
Nigbip AuWCTpaKToOpiB A0 A[aHOro 3aBAAHHA 34iMACHIOBABCA TUM CaMUM
cnocobom, fK i B 3aBAAHHI 5.

19. Ha mantoHKy 306paKeHO TPUKYTHUK

ABC, DE — Moro cepegHsa niHiA, a F — TouKa 7\
nepeTuHy AiaroHanem 4YOTUPUKYTHWMKA ADEC. D E
3Hali4iTb NAOLLY TPUMKYTHUKA ABC (y cm?), AKLLO M
naowa TPMKYTHUKa AFC gopisHIoe 12 cm’. A F

Po3g8’a3aHHA. 3a BNaCTMBICTIO cepeaHboi

... DE 1 . . o .
NiHii =— == . OCKinbKK TPMKYTHUKKU DEF i CAF nopaibHi 3a TpbOMa KyTamu, TO ix
nnoui BiAHOCATLCA fAK KBagpaTW BIiANOBIAHUX NiIHIMHUX pPO3MipiB, TOOTO

S 1 .
ZDEE = 3BiAKM Spo =3 CMC.
SCAF
Y AOBiNbHOMY ONYKAOMY YOTUPUKYTHUKY ADEC 3 aiaroHanamu AE i DC

, AKI NepeTMHalTbCA B Touui F, cnpasBeasinBa PIBHICTb Sy -Scar = Spar - Secr -
Kpim Toro, 3a Bnactusictio Tpanewii S,,- =S, =S, a Tomy S*=12-3=36, 3BigKu

S =6. OTXe, nnowa Tpaneuii ADEC popiBHtoe 12+3+2-6=27 cm’.

TpuKyTHMKM BDE i BAC noaibHi 3a Tpboma KyTamu. OCKinbKu %:%, TO

4

Sﬁﬁzl, 3BIAKKN S, ¢ :%SABC . TaKUM YMHOM, S, :5-27:36 v’

SBAC

KomeHTap. [Ana y4yHA 3 HAaNEeXKHUM pPiBHEM MAaTeMaTUYHOI NigroTOBKKU LA
334Q4a He € HAAMIPHO CKNAOHOK, OCKIIbKM He BWMAra€e rpomisgKkux
obuncneHb. OgHaK, Hall AOCBiA MOKas3ye, WO Aaneko He BCi y4Hi nig 4ac
BMBYEHHA YOTUPUKYTHUKIB Yy 8 K/1acCi 3BepHYAM yBary Ha 3ragaHi B po3B’A3aHHI
B/IACTUBOCTI ONYKAMUX YOTUPUKYTHUKIB Ta Tpaneuii. Mig vac nigrotoskmn go 3HO
BapTO HaragaTW YYHAM Li BNACTUBOCTI, OCKIZIbKMW BOHW 3HAYHO CNPOLLYIOTb
p0O3B’A3aHHA LiNOro Kiacy TMNOBMX 3a4a4 NaaHimeTpii.

20. Kanentox nanbkn mae G¢opmy KOHyca, pasiyCc OCHOBM AKOrO A0PIBHIOE
12 cm, a BMCOTa AOpPiBHIOE 9 cM. ManeHbKMIM XNONYMK Nig, Yac AOCNIAKEHHA
6yn0BU NANbKM PO3pi3aB Kanesitoxa Mo TBiPHIM KOHYCa i OTPMMaB CEKTOP Kpyra.
3HanAiTb rPalyCHY Mipy LLEHTPANbHOTO KyTa LIbOr0 CEKTOpA.

Po38’a3aHHA. 3a BigoMMMM pagiycom OCHOBM r Ta BUCOTOl h 3Hanaemo
TBIpHY KOHYCa: | =Jr?+h? ={144+81=15 cm. Mpwn po3ropTaHHi NOBEPXHi KOHYCa
nicns po3pi3y No TBipHIN OTPMMAEMO CEKTOP Kpyra, pagiyc Akoro R=1=15 cm.
Mpu UubOMy [OBXKMHA AYrY, WO OOMEXY€E CEKTOp Kpyra, AOPIBHIOE AOBMKWHI
24z 8z _8-180°

KONa OCHOBM KOHyca. Omxke, 15-a=2-7-12, 3BigKmn a:f_ c c =288°.
KomeHTap. ®dopmynn p[oBXuMHM Ayrim | =R.-a i naowi cekTtopa
Sa:%Rz-a, AKI BIANOBIAAOTb UEHTPaNbHOMY KyTy B «a pagiaH TexHI4YHOo

474



[leparoriuni Hayku: Teopis, icTopis, iHHOBailHi TexHoJs0rii, 2016, N2 2 (56)

NpocCTile 3aCTOCOBYBATH, HiX BignosigHi dopmyan | _rRa g _R%-a® ,

180° “ 360°
0€ LUeHTpanbHUM KYyT a BUMIPIOETbCA B rpaaycax. O4HaK, Haw A0CBi4 NOKa3ye,
Wwo nepwi ¢opmyanm MeHW BiAOMI YYHAM, HiX Apyri. Llein ¢akT 3ymoBneHumn
TUM, WO B WKINbHOMY KypCi MmaTemMaTUKM pajiaHHa Mipa KyTa BUBYAETLCA
nisHiwe, HiXX GOPMyNM AOBKUHM AyrM Ta NAOWi CeKTopa. 3 Ui€l NPUYMHMK
BUMTENI NPU BMBYEHHI KOMA | Kpyra Ta MOro YaCTUH AatoTb rpoMi3aki popmynm 3
rpagycHoto mipoto. licna BUBYEHHA pagiaHHOI Mipu KyTa npupoaHo 6yno 6u
AaTU y4YHAM Binbw npocTi popmMynm AOBXKWMHWU AYrU i NAOLWL CeKTopa, ane
OANEeKo He BCi BuMTeNi e pobnatb. ToMy MM BBaAXKAaEMO, LLO Nij, Yac NigroToBKM
00 3HO 3 maTemMaTMKKM BAPTO AaKLLEHTYBATU yBary i HA LLbOMY MOMEHTI.

21. TpukyTHMK ABC, cTOpoHa AB AKOro AopiBHOE 4 cm i KyT A
L0piBHIOE 60°, BNMCaHO B KOO pagiyca 2 +/3 cm. 3HaiiaiTb: a) SOBKMHY CTOPOHM
BC; 6) AOBXWHY cepeaHbOi NiHil TPUKYTHMKA, ika napanenbHa cTopoHi AC ; B)
BiACTaHb MiXX TOYKAaMM KOJa, Y AKUX MpPAMA, WO MICTUTb CepenHIo NiHito
TPUKYTHUKA ABC, napanenbHy 4o ctopoHn AC, nepeTnmHae Kono.

Po3g’a3aHHA. Hexalh Ha MantoHKy 306parkeHo

o o - B
OAHUN TPUKYTHUK ABC, KM — Moro cepegHsa AiHiA,
LP — xoppga Kosna, onucaHoro Haskono ABC, AKa L
MICTUTb cepeaHto NiHito KM .

a) Wo6 3HanTn ctopoHy BC, cKopucTaemocs A
TEoOpPemMoOK0 CUHYCIB, 3a AKOK — =2R, pe R -

sin ZA

pagiyc onucaHoro Kona. OTxe, BC =2-2/3-5in60° =6 C
CM.

6) Ockinbkm KM — cepegHAa niHia [ABC, 10 BM =%BC=3CM,

BK =%AB=2CM i KM ||AC.Tomy /BKM = /ZA=60° K BigNOBiAHi KyTM Npun A4BOX
napanenbHux npamux KM i AC Ta ciyHin AB. 3a TeopemMolo KOCHHYCIB i3
TPUKYTHUKA BKM: 3*=2°+KM?-2-2-KM-c0s60°, 3BiAKM MaEMO pPiBHAHHA

J4+20
2

KM? —2KM —5=0. OTske, KM = 2 —1+6 cm.

B) [lo3Haummo LK=a, MP=Db. 3a BnacTuBicTiO XOpA KoANa
a-(1++/6 +b) =4,

Po3s’axemo uto
(a+1++6)-b=0.

LK-KP=AK-KB i LM-MP =BM -MC, 3BiaKku {

, ab=4-a(1++6), 5

CUCTEeMy pPIiBHAHb: a OTXKe, b-a= =46-1, TO6TO
ab=9-b(1++/6), 1++/6

b=a++6-1. Micna nigcraHoBkM b y nepwe piBHAHHA CUCTEMM MAEMO:

a(a+6-1)+a(l+6)-4=0, a’+2a/6-4=0, a=—/6+4/10. Toai
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b=—\/§+\/1_0+\/§—1:\/1_0—1. Yy NiACyMKy LP=a+ KM +b=
=—\/€+J1_0+«/§+1+J1_0—1=2\/1_0 CM.

KomeHTap. Cxema OuiHIOBAHHA A0 LbOro 3aBAaHHA € TaKO. AKLWO y4eHb
NpPaBWAbHO 3HAaMWOB CTOpoHy BC, TO BiH oTpumye 1 6an. AKWO yyeHb
NPaBUAbHO 3HAMWOB cepegHto NiHito KM, To BiH oTpumye we 1 6an. Akwo
yY€Hb MPaBUAbHO CKIAB CUCTEMY pPiBHAHb ANA 3HAaXO4XeHHA a i b, To BiH
oTpumye we 1 6an. AKWO yvyeHb NPaBWUIbHO 3HAMLWWIOB AOBXWHY LP, TO BiH
oTpumye we 1 6an. TakKMm UYMHOM, 3@ NOBHE i NpPaBUAbHE pPO3B’A3aHHA
3aBAaHHA 21 yyeHb MoXKe oTpumaTun 4 bann.

Mpwn aHani3i uboro 3aBAaHHA 3 YYHAMW CAig HAroONOCUTU, WO nNig 4vac
OUiHIOBaHHA 6ann HapaxoBYKTbCA He AMWeE 33 OTPUMAHHA NPABUNALHOI
BiZANOBIAiI HA KOXHOMY eTani, a N 3a 06rpyHTYBaHHA BCiX eTaniB po3B’A3aHHA.
Hanpuknag, AKWO y4yeHb ANA NYHKTY 6) He 06rpyHTYE, YoMy came ZBKM =60° i
He NMOoLWNEeTbCA Ha TeOPeEMY KOCMHYCiB, TO 6an Momy He Byae 3apaxoBaHO HaBITb
332 YMOBM OTPUMAHHA NPABUAbHOMO 3HAaYEHHA ANA LOBXUHN KM .

3ayBaXXMMO, WO NYyHKT 6) Ma€e anbTepHaTMBHE pPO3B’A3aHHA: MOMKHA
CNoYaTKy 3 TPUKYTHMKA ABC 3HaWTM [OBXMHY CTOpOHM AC, a noTim
BUKOPUCTATU BNACTUBICTb cepeaHboi AiHii. [JaHui cnocib € piBHOUHHMM A0
ABTOPCbKOrO, OCKIIbKM TAKOXX BUKOPUCTOBYE Teopemy KOCUHYCIB. pu ubomy
cnocobi po3s’A3aHHA ANa OoTpMMaHHA 6any 060B’A3KOBMM € MNOCMIAHHA Ha
BNACTUBICTb  CepegHboi  NiHIT  Ta  Teopemy S
KOCMHYCIB.

22. Y npaBUNbHIM TPUKYTHIM nipamigi SABC
KYT MiX 6iyHMM pebpom i NAOLWMHOK OCHOBMU
OOPIBHIOE [, CTOPOHA OCHOBW AOPIBHIOE 0. SH —

BMCOTa Nipamigun. 3'acynTe, AKOO reOMeTPUYHOIO
¢dirypoto € nepepis Li€i nipamign NAOWMHOM, WO
npoxoAuTb Yepe3 TOYKy H, napanenoHo pebpam
SA i BC. 3HanAaiTb naoLly Uboro nepepisy.

Po38’a3aHHA. Hexai Ha MatOHKY
306paxeHo gaHy nipamigy. Nposeaemo yepes ToO4Ky H npamy, napanenbHy Ao
CTOpoHM BC ocHoBM nipamigun. LA npAama nepeTtHe cTOpoHM ocHoBu AB i AC y
TouyKax K i P BignosigHo. Yepes3 Toukn K i P B naowuHax rpaHen ABS i ACS
BiANOBIAHO MpoBeAeMO MNpAMi, napanenbHi Ao pebpa SA. Hexalh ui npsmi
nepeTnHatoTb pebpa SB i SC y Toukax L i M BianoBiagHO. YOTUPUKYTHUK
KLMP € WwyKaHUm nepepizom, OCKifibKM MOro NAOWKMHA NapanenbHa Ao pebep
SA i BC 3a 03HaKOt0 napanenbHOCTi NPAMOT i NNOLWMHM.

OckKinbKu TpMKYTHUKKM AKP i ABC nopaibHi 3a TpbomMa KyTamu, a nipamiga
€ NpaBunabHO, TO AK = AP i BK =PC. I3 npaBuAbHOCTI Nipamian TaKoX cnigye,
wo /BKL=/ZCPM, /ZLBK=/MCP. OTtXe, [ILBK =IMCP 3a apyroto O3HaKoO
pPiBHOCTI TpuKyTHUKIB. Toai LK=MP i 3a O03Hakolw napanenorpama
YOTUPUKYTHMK KLMP € napanenorpamom. [lposBegemo B NNOLWMHI OCHOBU
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nipamign yepes Touky A npamy |, napanenbHy Ao npAmoi KP. |3 npaBuabHOCTI
nipamian cnigye, wo AH LKP, a tomy AH LIl. 3a Teopemoti npo Tpu
nepneHgukynapm SA Ll. Ockinbkn LK||SA 3a nobyposot, 170 LK LKP i
LWWYKAHWM Nepepi3 € NPAMOKYTHUKOM.

3Hanaemo nnouwly nepepisy. Bigpizok AH € paaiycom Kona, onncaHoro
HaBKOJ1I0 OCHOBW Nipamign, a Bigpisok DH — paaiycom Kona, BMMCAHOro B L0

. a a . .
ocHoBy. Topgi AH=—, DH=—— | AH:DH=2:1, AH:AD=2:3, 3BiaKu
Y N 23
AK:KPngczéa. TpukyTHMKM KBL i ABS nogibHi 3a TpbOoMa KyTamu,
LK BK 1 . . . . .
npuyomy A BA 3 KyT mixK 6iuHMm pebpom i nnowmHO OCHOBM nipamign
ZSAH = 3. 13 NpAMOKYTHOrO TPUKYTHUKA ASH i3 npAmMMmM KyTom H Maemo:
SA= AH = a . Tomy LK=18A=L. OTKe, wWyKaHa naowa
cosB  +f3-cos 3 3J3cos B
2a’

nepepisy S =LK.-KP=————.
p p y KLMP 9\/§C08ﬂ

KomeHTap. Cxema OuiHIOBaHHA 40 LbOro 3aBAaHHA € TaKOK. AKLWO Y4YeHb
NpPaBMAbHO BKa3aB i 0OrpyHTyBaB anroputm nobyaoBu nepepisy, TO BiH
oTpumye 1 6an. AKWO y4yeHb MNOKasaB, WO nNobyaoBaHMW Mepepi3 €
napanenorpamom, To BiH OoTpuMmye we 1 6an. AKWO y4YeHb MNOKA3aB, LWO
nobyaoBaHMIN nNepepi3 € NPAMOKYTHUKOM, TO BiH oTpumye we 1 6an. AKwo
Yy4Y€eHb NPaBUIbHO 3HANLWIOB NAOLY Nepepisy, TO BiH oTpMMYE we 1 6an. Takum
YWHOM, 33 MOBHE i NpaBWU/ibHe pPO3B’A3aHHA 3aBAAHHA 22 y4YeHb MOXe
oTpumatun 4 banu.

3ayBa*kKMMO, WO B LbOMY 3aBAaHHI HaMbiNbl Ba*KAMBUM €NEeMEHTOM
po3B’A3aHHA € came 0b6rpyHTyBaHHA crnocoby nobyaoBu nepepizy Ta MOro
dopmn. Tllicna poBedeHHA TOro, WO UeN nepepi3 € NPAMOKYTHUKOM,
obuncnioBanbHe 3aBAAHHA ANA YYHIB 3 HAJIEXKHMM pPiBHEM MATEMATUYHOI
niaroToBku 3aebinblworo npobnem He cknagae. 3a 4 PoKM BiACYTHOCTI B TecTax
3HO 3 maTemaTuKM 3aBAaHb i3 NOBHMM MOACHEHHAM 6araTo BYMTENiB No4anmu
NPUAINATU 3HAYHO MEHLUE YBAarn HaBYaHHIKO YYHIB Ha/leXXHOMY OGOPMIEHHIO
PO3B’A3aHHA TaKNX 3aBAaHb.

3aBAaHHA 22 MOXE MaTW i anbTepHaTUBHI PO3B’A3aHHA. 30Kpema, Ans
OOBEAEHHA TOro, WO LWYKAaHUM nepepis € NPAMOKYTHUKOM, MOXKe OyTu
BMKOPUCTAaHA CUMETPIA NPaBMUAbHOI Nipamian BIAHOCHO MIOWMHK, WO NPOXOAUTb
yepes ii BUCOTY i O4HY 3 BEPLIMH OCHOBMU. YYEHb MOXKe TAaKOXK BMKOPMUCTATU M
BEKTOPHO-KOOPANHATHUI MEeTOZ, PO3B’A3aHHA, MPO AKUIN AeTa/bHille NTUMETbCA B
HacTynHuX nybnikauiax. OpgHak, 3MiHa crnocoby po3B’A3aHHA  KOMKHOTO
KOHKPETHOrO KPOKYy B AaHOMy 3aBAaHHI He npu3BoAUTb A0 MPUHLMMAOBUX
BigMiHHOCTEW B OLiHIOBAHHI 3aBAaHHS, LLO rOBOPUTb MPO MOTO HaNIeXHY AKICTb.
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BMCHOBKM nepcnekTMBM MNOJANbLUMX HAYKOBUX po3BigoK. Cnpoba
BBeaeHHA B YKpaiHi B 2015 poui asopiBHeBoi mogeni nposegeHHA 3HO 3
MaTEMATUKU CNPUYUHUAO HU3KY npobniem, WO CTOCYOTbCA SK METOAUKM
CTBOPEHHA TeCTOBMX 3aBAaHb, TaK | METOAMKU NiAFOTOBKM  YKPAIHCbKMX
BMMYCKHUKIB 0 LbOro BMAYy TecTyBaHHA. Mu BBa*Kaemo peanizoBaHui y 2015
poui BapiaHT ABOPIBHEBOIO HE3ANEXHOIO OLHIOBAHHA NPOMIXKHMM i, CNMPAOYMCH
Ha CBITOBWM AOCBiA, NepeKoHaHi B HeobxigHOCTI BBeAEHHA ABOX Pi3HUX TECTiB —
OcHoBHOro i [MoranbneHoro — 3amictb nponoHoBaHoro YUOAO oaHoro
OBOPIBHEBOrO TecTy, y AKomy TecT 6a30BOro piBHA € YaCTUHOK TecTy
nornnbaeHoro piBHA.

[MpoTe Ha cydaCHOMY NMPOMIXKHOMY eTani, O4HOYACHO 3 KPUTMKOKO YNMHHOI
CUCTEMU, NPUPOAHMM € YCBIAOMNEHHA 0COBANBOCTEN AK CAaMOTro ABOPIBHEBOTO
TEeCTyBaHHA, TaK i MiArOTOBKM A0 HbOrMO YYHIB CTapwoi wkonn. HanbinbL
NPUHLMNOBOIK OCOG/IUBICTIO MM BBA)KAaEMO HAABHICTb Yy TeCTi NOrnnbaeHoro
PiBHA 3aBAaHb BiAKPUTOI OpPMM 3 MOBHUM NOACHEHHAM, METOAMKA NiATOTOBKM
00 poO3B’A3aHHA AKMX BiApPI3HAETbCA Big METOAMKM NiArOTOBKM A0
p03B’A3yBaHHA TPaAMLiIMHUX 3aBAAHb i3 MOBHUM NOSICHEHHSAM. Lla BiaMiHHICTb
NPOABNAETLCA B TOMY, WO 3aBAAHHA 3 NOBHMM NOACHEHHAM CTaHAAPTM30BaHUX
TeCTiB B YMOBiIi MICTATb ABHI UM HeABHI BKa3iBKW, AKi [03BONAIOTbL 3BY3UTU
KinbKicTb cnocobiB po3B’A3aHHA | TMUM CaMMM NOMErWWUTU CTBOPEHHA
PIBHOLIHHMX CXeM OLIHIOBaHHA ANA TaKMUX 3aBAaHb.

Mu po3ymiemo, wWwo byab-aKka cuctema nigrotoBKM notpebye nocTinHoi
KOpeKLUii Ta moAepHi3alii, a Tomy byaemo paai KOHCTPYKTUBHUM 3ayBaXKEHHAM
3 60Ky ¢axiBLUiB Ta NNiAHIA AUCKYCiT B AaHOMY Hanpsami. Yci 3ayBa)KeHHA Ta
Npono3nuii WoaA0 TEMATUKM UIEI CTATTi MOXHA HAACUNATU HA ENEeKTPOHHY
nowTy aBTopa shkolnyi@ukr.net.
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PE3IOME

WKkonbHbI A.B. O6 ocobeHHOCTAX MNOArOTOBKM K AByxypoBHeBomy BHO no
MaTemaTuKe.

B pabome paccmompeHbl ocobeHHocmu 08yxypo8He8020 8HewWHe20 He3asucumozo
OYEHUBAQHUA Ka4yecmea 3HAaHul Mo mMamemamuKke [0 CPABHEeHU € mpaduyuoHHOU
00HOyposHesol cucmemoli obuwezocydapcmeeHHo20 CMaHOapmMu3upo8aHHO20
oyeHusaHus, npusedeHbl MemooduyecKue peKoMeHOauuu o Mnoo20MoBKe Yy4Yaujuxca K
0aHHOMY 8udy mecmuposaHus, Kacarowueca mem «llaaHumempusa» u «Cmepeomempus». B
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yacmHocmu, 8 O0aHHOU cmamoee HAMU PACCMOMpPEHbl MpuMepsbl PeuweHUs KOHKPemHsix
CMPYKMYpPUPOBAHHbIX MECMO8bLIX 300aHUU C KOPOMKUM 0M8emoM U mecmosbix 3a0aHuUl ¢
MOMHBLIM 0O6BACHEHUEM, OMHOCAWUXCA K 08YyM YKA3aHHbIM memam. Ha npumepe amux
300aHuUll U peweHuli K HUM Mbl OeMOHCMpUpPyem OCHOBHbIe M00Xo0bl K obecrieyeHuro
Kayecmsea makux 3a0aHuUll, a mMak¥e HeKomopsle Memoou4Yeckue MOHKOCMU,
1103807140WUE yYUMENAM 108bICUMb KAYECMB0 10020MOBKU y4eHUKo8 cmapuwell WKOosbl K
gHewHeMy He3a8UCUMOMY OUeHUBAHUIO no mamemamuke. Kpome moezo, npusedeHHsll 8
cmamee 08yxyposHesbili memamuvecKul mecm MoMem UCM0/6308AMbCS  KOK
gcrnomoz2amesbHoe cpedcmaeo 041 nod2omosKu K BHO no mamemamuke.

Knrouesble cnoea: 0syxyposHesoe oueHusaHue y4ebHbix docmuxceHull no mamema-
muKe, obuwe2ocydapcmeeHHoe CMaHOAPMU3UPOBAHHOE OUEHUBAHUE, YYeHUKU cmapuwell
WKO/bl, 20CYyOapCMeBeHHAA UMo208as ammecmayus, 8HewHee He3a8uCcUMOoe OUueHUBAHUE.

SUMMARY

Shkolnyi O. On the peculiarities of two-level independent external assessment of
quality of knowledge in mathematics.

In 2015 Ukraine has attempted introduction of two-level system of external assessment
of quality of knowledge in mathematics. The naturalness and usefulness of such system of testing
in math was based in our series of publications in scientific pedagogical literature. In these works
we proposed two-level system of standardized national assessment of educational progress in
mathematics for Ukrainian pupils. Implemented by the Ukrainian Center for Educational Quality
Assessment in 2015 two-level test in mathematics is different from our project, although some of
our suggestions were taken into account. We believe that the option of two-level testing in math,
consisting of test advanced level, which includes as part basic level is not perfect and has some
shortcomings that should be removed in the future.

We are aware that the introduction of a two-level math test raises a number of
methodological issues for professionals who prepare pupils for this type of assessment. It was
very difficult for Mathematics teacher to provide adequate quality of math testing in 2015,
since the decision to impose of two-level math test was made quite suddenly. The second
reason for the complexity of training of Ukrainian pupils for two-level math test 2015 is
tedious for most of them the 210-minute marathon, you need to write in-depth test. In our
view, not all pupils are capable to thinking in the situation of stress for so long. As a result, it
is not clear what actually checks realized test: physical endurance of the test participant or
his knowledge, skills (competencies)?

We hope that the above mentioned disadvantages of introducing two-level math
testing will continue to be taken into account. It is also noted that, despite the rejection of
the two-level model of testing in 2016, methodological publications on the specifics of
preparation have not lost relevance because, in our opinion, returning to such model is only
a matter of time and valuable experience.

In this paper we consider the features of two-level independent external assessment
of quality of knowledge in math compared with traditional one-tier system of national
standardized test and put methodological recommendations for preparing pupils for this type
of testing related to topics «Plane geometry» and «Space geometry».

Key words: two-level math achievements assessment, national standardized outcome
assessment, senior school pupils, state final attestation, independent external assessment.
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