HaBymenka A A.

Aca0aiBacui yayJeHHAY a0 MHOCTBeE ¥ JaIIKOJIbHIKAay 3 aryJibHbIM
HeZapa3BiluéM MayaeHHs

Pa3Binué creuplsuibHal aaykalbll HaKipaBaHa Ha MaBBIIIAHHE SKACII 1 JACTYMHACI
aaykaibll Juisi aco0 3 acaOmiBacisaMi McixadiziyHara pasBilis, y ThIM JIIKY JI3s0ed 3
aryJIbHbIM HemapasBiém maynenns (AHM). Tlpana ma naBbIMIdHHIO SKACII aTyKaIlbli
npaayriekBae YynackaHaJCHHE MpagMaTdMaTblyHail MaJpBIXTOYKI JAIIKOJbHIKAY
BbIByYaeMail KaTAropbli 3 yJlKaM HasyHbIX Y 1X acaOiBacusaX pa3Billlls.

MatamaTheluHas J3EHHACIH CIIYKBIIb MaryTHBIM CpPOJKAM pas3BilIsl 1 KapaKIIbIi
NCIX1YHBIX (YHKIBIN, MajbIMalibIM y3pOBEHb aryjbHail Ma3HaBajbHara i y ThIM JIKY
MmayneHvara pasBius a3isni 3 AHM Ha 6okl BRICOKI ¥3poBeHb. 3HOY HaOBIBAKOIIIIA
BeJIbI 1 YMEHHI, sIKisl cTaHOBAIIA 0a3zail /st apMipaBaHHs abarylbHEHBIX criocabay
J3CSTHHSY 3 MaTIMAaTBIYHBIMI a0'eKTaMi 1 aryiJpHBIX MpbBIEMay pa3ymoBail a3edHacI
(mapayuaHus, aOaryiapbHeHHs, aOcTparaBaHHs, Kiacidikailbl, < aHAIi3y 1 CIHTI3Y).
dapmipaBaHHE AaA3CHBIX Pa3yMOBBIX amepalblii IArHe<3a c¢aboil OOJbII THTIHCIYHAE
dapmipaBanHe 1 pa3BilIé ciaBecHa-IaridHbiX (maHsaTKaBbix) hopmay mbiciacHHs (A.B.
benambictast, JI.b. bapsiea, .M. Kanycuina, I'.®. Kymapsina i iHi. ).

[Ispar nmacnemgusikay, sikis 3aiiMaroriiia mpabjeman QgapmipaBaHHS AJIEMEHTAPHBIX
MaTAIMATHIYHBIX yayneHHsY y a3smed 3 AHM; makasBae Ha HasyHACIb Yy 1X 3HAYHBIX
IPDKKACUAX Y aBaJOJaHHI KoOJIbKacHbIMi  yayneHHsmi. [lpaGnembl 3acBacHHS
MaTIMaThiki 13erbMi 3 AHM moryis ©Oblip 3BS3aHBIS 3 HEIACTaTKOBBIM Pa3BILIIEM
MayineHYbIX (YHKIBIA, HI3KIM y3pOYHEM caMaapraHizaibli TCIXiyHal J3eiHacii,
HeJapa3BillEM HEKATOPBIX TICIXIYHBIX (YHKIBIHA, SKiS  CKIAIamllb  aCHOBY
MaTAMATBIYHBIX TAHSIIY ., 3HDKAHBISI MayJICHUbIs 3]0JbHACI an0iBarollla Ha
pa3syMeHH1 1 YIKbIBaHHI~ MaTdMaThlYHAW JIEKCIKi, CKJIaJIaHBIX JIOTiKa-TpaMaThIYHBIX
kancTpykubii (A.I'. Jlamaesa, A. I'epmakoycka, O.B. Cugnkosa, JI.JI. Tomme, A.B.
Kaninuanka 1 immr). Jlaciaequbiki MMagkpaCiliBaolb, MITO HpabieMbl ¥ IITail raiiHe
3axoyBarola ¥ mamrkonpHikay 3 AHM 1 ¥y mkone. [TaBoase 3Bectak A. ['epmakoyckaii,
neickanbKynigii makytye 80% wmanommbix mkonbHIKaY 3 AHM, y 20% BoisgyneHb
MpasiBbl CUEPTall JBICKAIBKYIIIL.

[Ipel icHyrouaii y JiTapaTypbl BapbIATBHIYHACII TAABIX0/Iay Ja BBI3HAYIHHS
CTPYKTYPBI KOJBKACHBIX YSYJIEHHSY, sKis ¢dapMmipyrolia Ha 3Tame JanikoJibHara
J3AIIIHCTBA, BBUTYYAIOI]a HACTYIHBIA 1X TPYIBI: ysyJIeHHI a0 MHOCTBe, ysyleHHi a0
JKY 1 paxyHKy, pajcTayIeHHs a0 MpacieHIIbIX apbI(PMETHIUHBIX 3ESTHHSX.

Kancraryroubim mansiemM apsipMeThIKi 3'ayisienia nassie «MHOCTBay. MHOCTBa
(am aggregate) - camae arynpHae, IIBIpOKAae MaHSAIIE MAaTIMAThIKi, 1 ¥ TOW jka dYac
3pIXOJTHAE MaTdMAaThlYHAE TMaHAIIE. CyKymHacip ab'ekray abo srneMeHTay, sKis
pasrsigaoa SK agHo IPiae. ABaNOJaHHE MAaTAIMATHIYHBIM MAHAIIEM «MHOCTBa
3Bsi3aHa 3 (papMipaBaHHEM II3pary KaHKPATHBIX JIATTYHBIX Pa3yMOBBIX amepaiblii Ha
ACHOBE TMPAKTHIYHBIX A3CSHHSY 3 MpaaMeTaMi. AHaJI3 JiTapaTyphl Ja3Bajsie BEI3HAUBIIh



CTPYKTYpPY YAYJIeHHSY ad MHOCTBE, siKas aJJIFOCTPOYBAE ACHOYHBIS SITO KAMIIAHEHTHI. Y
npanpce papmipaBanHs VayiaeHHSY a0 MHOCTBE (papMylolla: ysyJeHHI a0 MHOCTBE SIK
CTPYKTYpHA-1IPJIACHBIM aJ31HCTBE; YSAYJIEHHI a0 KOJbKACHBIX aJHOCIHAX poyHacii i
HApoYHacIl a0'ekTay; ysayieHH1 ad po3HACHBIS aJHOCIHAX; YSIYJICHHI a0 LPJIBIM 1 YaCTKI;
ysyJIeHH1 ab 3axaBaHH1 KOJIbKACIII.

3 MaTail BIsYIIeHHS acabiiBacil VAYIeHHSY a0 MHOCTBE CTap3UIIbIX JAIIKOJIbHIKAY
3 AHM Obly mpaBeA3eHbl KaHCTaTYIOUbl 3KCIEPBIMEHT, Yy SIKIM BBIKaphICTOYBANICS
aJlanTaBaHbls METOMABIKI 1 3a1aHH1 A.B. benamrbictait, JI.b. bapsesaii, O. B. Cuenkagotii,
A. M. Jleymbinaii, A. B. Kaninuanka. IIpananoyBaiicsi HaCTymHbIS BIIbl 3aJaHHSAY:
«['y3iki» (BbIBy4YHHE VAyiIeHHSAY a0 MHOCTBE SIK aJ31HBIM IIDJIBIM, SIKI CKJIajaeuua 3
acoOHbIX naneMmeHTay); «llpacTakyTHiKI 1 KBaJapaTbl» (BBIBYUIHHE VAYICHHSIY a0
3axaBaHH1 KOJIbKAcCIll, ysAYJIeHHAY a0 agHoCiHaX poyHacui 1 HspoyHacui ( «OoJiblll,
YbIM», «MEHII, YbIM»), yCTaJl€yBaHbIX 0e3 paxyHKY); «YacTka 1 1piae» (BbIByYIHHE
yaynenHay a0 1pabIM 1 YacTkl (majoBe) 1 aaHociHax maMik iMi); «CyaTHsSCEHHE»
(BBIByudHHE VsyJIeHHSIY a0 pO3HACHBIS aJHOCIHAX MaMiK MHOCTBaMi ¥ Mpaipce ix
napayHaHHs 0e3 paxyHKY (maka3Ballb, Ha KOJIbKi OOJIbIII, Ha KOJIbKI MEHIII).

BoikapeicTanHe 3aJaHHSY, HakKipaBaHbIX Ha BBIBYUDHHE VCIX  CKIJIAJIHIKAY
KaMITaHEHTay yAyJIeHHsSYy a0 MHOCTBE, [a3BOJIIa aTpbIMallb IPJIACHYIO KapIiHy
chapmaBaHaciii ysylIeHHs Yy a0 MHOCTBE ¥ J3S1IeH 3 aryJIbHbIM HeJapa3BilIléM raBopKi 1
1X agHaroakay 3 HopMmai MmayneHHs. KoibKacHbis JaA3CHBIS, SKIS aIIIOCTPOYBAIOIb
MacIsAX0Bacllb BRIKAHAHHS KOYKHAra 3 3aJIaHHsY, IpajcTayieHbls ¥ Ta0mimbl 1.

Tabaina 1. PasMepkaBaHHe JalIKOJIbHIKAY, 3TOAHA NMACHAXOBACHI BHIKAHAHHA
KOKHara 3 3aganusy (%0)

[TacrisixoBaciih BIKAaHAHHS 3aJaHHSY
HazBa 3aganns Tiserti ¢ AHM JlanmKoIbHIK1, SKIS
raBopailb go0pa
1 | T'ysiki 74 93
2 | IIpacTakyTHIKi 1’KBaIpaTsl 45 84
3 | Yacrtka i upade 60 90
4 | CyanHscenne 40 90

Hati6onpimbist 1pspkkaciii (40% macrmsaxoBaciii BRIKAHAHHS 3aJIaHHS) Y JANTKOJIbHIKAY
SKCIIEPBIMEHTANIbHANM TPYIIBI BBIKIIIKANIA 3aJaHHE HA YCTaHAYJICHHS PO3HACHBIX aIHOCIH
maMiK J3BIOMa MHOCTBaMi 0e3 mamamori paxyHky («Cyansscenne»). [zemi He
YCBemaMIsLTi COHCY 3a/laHHi, Y SIKIM Tp30a maka3allb, HaKOJIbKiI aJJHO MHOCTBa OOJIBIII,
YbIM 1HITIAE, Y TOM Yac SK JUIS A3 KaHTPOJIbHAW TPYIBI AaA3CHAe 3aJaHHE IISDKKACIT
He BhIkiikana (90% mnacmsxoBaciii).

HaBoni cknaganbiM s a3smeid 3 AHM (45% mnacrnisxoBaciii) anbIHysIacs Takcama
3aJlaHHe, BBIAYIANB — capMipaBaHacub  ysAyJIeHHI a0  3axaBaHHI  KOJIBKACIT
(«IIpacTakyTHiki 1 KBampaThl»). YcTranéyBalwoudbl Y TMadaTKy 3aJlaHHi, MITO
MpacTaKyTHIKAY MEHII, YbIM KBaJpaTay, A3€lll CIBSIPKAII, ITO iX cTasa OOJIBIIT TaCs
Taro, SK OKCIEpPbIMEHTATap pa3MsiCHly 1X Jajedl aa3iH aj ajJHaro 1 MHOCTBa
MpacTakyTHIKay craja 3aiiMailb OoJibll Meclia ¥ mmpary. HaBat macnis HaBydasibHal
JarmamMori He yce I3€lll BBIKOHBaI 3ajJaHHe Y MOYVHbIM ab'éme. J[3e1l 3 HapMalbHBIM



MayJeHYbIM pa3BilllIEM BBHIKOHBAI Ja/J3€HAE 3aJJaHHE 3 HSA3HAYHBIMI IsKKacisaMmi. (s
BbIKaHAaHHA 3aJlaHHd Y TOYHbIM a0'€Me [3elsIM JacTarkoBa ObLIO akKas3alb
HaKIpoBayuylo Janamory (HampbIKJIaj, 3a/allb MbITAHHE: «YBl, MITO T3Ta yKepKi. Th
V3s1y Obl cabe mpacTaKyTHBIS 111 KBaJIpaTHBINA?))

3 3aJlaHHEM Ha BbIAYJEeHHE chapMaBaHaclll YayaeHHY a0 mpibIM 1 yacTki («HYacTka 1
1[pJ1ae») AAlIKOJbHIKI 3KCIEPhIMEHTAIbHAM Tpynbl CHOpaBUIics OOJbII MACMIXOBA.
Tonbki 10% m3smeit 3 AHM He 3marii maa3siiillb NpacTaKyTHIK HamajdoBy TMacis
aKazaHHs Jamamori. AcCHOYHasi Kojbkacip n3suen (77%) crpaBiiacs 3 3ajlaHHeM 0€3
HeaOXoJHAcIll HaBydaHHs. J[3emi kanTposibHail rpymbl (75%) camacTtoitHa 1 6e3
naMmblIak JBsUIUIL QIrypy Ha J3Be 4YacTKi 1 YcTanéyBanal agHOCIHBI mamMibK iMi. Ix
MaCIsAX0Bacllb ¥ MTHIM 3a1aHHi ckinana 90%.

BoiHiKiI BbIKaHaHHS A3€LbMI VCIX 3aJaHHSY Ja3BOJIUII BBISBILGL HI3K1, CAPIIHI 1
BBICOKI1 ¥3poVyHI capmaBaHaclii YsyiIeHHs Yy a0 MHOCTBE.

VY namikosibHIKaY 3 HI3KIM y3poyHeM chapmaBaHacili YyiaeHHsY a0 MHOCTBE MOXKHA
KaHCTaTaBallb HEMAayHaBapTACHACIh YSAYJICHHSY a0 MHOCTBE, K aA3iHBIM IDJIbIM, SIKi
CKJIajlaelia 3 acoOHBIX d3JeMeHTay. J[3eri, sKis 3HAXOM35HllA Ha TATHIM Y3pOYHI,
JanmycKarolb TMaMBUIKI TPl BBIKAPBICTAHHI MNpbIéMay . HaKdaJaHHI 1 JagaTKy:
NpaImycKarmIllb 3JIEMEHTBI MHOCTBA, HE 3ayBaXkarollb < JallylrdaHbiss nambuUiki. He
chapmaBaHa YyMmeHHE Ycrai€yBallb aJHOCIHBI POYHACHL *1 HSAPOYHACLI, PO3HACHBIS
aJHOCIHBI MaMiX JAByMa MHOCTBaMi 0€3 paxyHKY I.IIpbl'araMo3e paxyHky. [I3eui He
ycTanéyparolb aJHOCIH MaMDK IPJBIM 1 YacTKail.. Pa3ymeHHe 3axaBaHHS KOJIbKACIl ¥
n3diei He cpapmapana.

VY namkonpHIKaY 3 CAPIAHIM Y3pOYHEM- capmaBaHacill VAVIECHHAY ad MHOCTBE
aJi3Hayaela HeacTaTkoBasi YCTOWIIBACIb YSAVICHHSY a0 MHOCTBE, SIK a/I31HBIM IIDJIBIM,
SIK1 CKJIaJaeIa 3 aCOOHBIX DJIEMEHTaY;, a TakcaMma aJHOCIH pOYHACIl 1 HAPOYHACIl TPy
a0'extay. ['3Ta BBIAYISEIA TPHI 3MEHE CTAHOBIIIYA 3JIEMEHTAy MHOCTBA ¥ MPacTOPHI.
Hsi3Haunbls sDKKACI A3€11i aadyBarollb MPhI A3SJICHHI I[3JIara Ha 13B€ POYHBIS YacTKI 1
YyCTalsiBaHHI aMHOCIH TaMiDK', H3JBIM 1 dYacTkail. ICTOTHBIS ISDKKAcIi BBIKITIKAeE
HeaOXOJIHACIb YCTaHAYJCHHsI-PO3HACHBIS aJHOCIH TaMiK J3BIOMa MHOCTBami 0e3
paxyHKy 1 Tpbl Janamo3e paxyHKy. PazymeHHe 3axaBaHHS KOJBKACIll Y J3sIEH
nayHaipHHa He capmaBaHa.

JlanmkopHIK1 3 BRICOKIM y3poyHeM cdhapMaBaHaclli YsyJIeHHSY a0 MHOCTBE BBIpasHa
ychpeIMarollb MHOCTBA SK aj3iHae I[JIae¢ 1 BBUIYYAKOIb ST0 JJeMEHTHI. /Jl3eri
OecnamMblTKOBa YCTaNEYBaIOIh QJHOCIHBI POYHACI 1 HApOYHacii rpymn ab'ekray 0e3
paxyHKy 1 Tpbl JamnaMmo3e paxyHKy. JI3ensip I1pimae Ha [3B€ POYHBIS YacTKi 1
YcTanéyBarolh alHOCIHBI MMaMIDXK I[RJIBIM 1 YacTKai (YacTKa MEHII IpJiara, maJae OobIi
YacTKi, I[PJIa€ CKJIaJaelia 3 ABYX Mayoy, I3Be MajJOBBI CKIANANOINb Iae). be3 mpaib
YcTanéyBarIh pO3HACHBIS aJHOCIHBI MMaMXK dJIeMEHTaMi ABYX MHOCTBay 0€3 paxyHKY,
MaKa3BalOUbl «JIIIIHIS» JJIEMEHTHl MHOCTBA. Pa3ymeHHe 3axaBaHHA KOJbKacIli ¥
acHOYHara KOJIbKACIIi JalKoabHIKay chapmaBaHa.

KosnbkacHbIsl maka3zubIKi BBII3EIEHBIX Y3pOVHAIY MpaAcTayJieHbl ¥ TaOmiibl 2.

Tadaina 2. PazmepkaBaHHe CTap3ilIbIX JalIKOJbHIKAY y aanaBegHacui 3
y3poyusami cpapmaBanacui yaynenusiy ad muoctse (%0)

‘ Y3poyHi ‘ ['pynbl cTapsMiIbIX AAlIKOJIbHIKAY




chapmipaBaHaciii
VsyIIeHHay ab MHOCTBE

3 aryJibHbIM
HeJapa3BILLIEM raBOPKI

Hapwmanbhna pazmaynsmnbis

Bricoki 6,7 86,7
CspaiHi 36,7 13,3
Hizki 56,6 0

TakiM 4yblHaM, aHai3 aTpPbIMAHBIX JAJ3€HBIX KaHCTaTylodara 3KCIEPbIMEHTY
cBequalb a0 ThIM, INTO JUIsl CTap HIIbIX AamKodbHIKay 3 AHM XapakTspHbl Hi3K1
y3poBeHb capmaBaHacill VsayiaeHHAY a0 MHOCTBE, y TOM yac SIK JJIs 1X HapMmajibHa
pa3MaysitoublX ajHarojKay - BBICOKI V3pOBeHb. beaHacup ysayleHHSAY CTapIUIIbIX
namkonbHikay 3 AHM mpa MHocTBa BbIIynsenua ¥y ThIM, IITO MHOCTBa HE
ycnpbIMaela iMi Ik CTPYKTypHa-1[3JIacHae aJ31HCTBA, ICTOTHBISA IIKKACII BBIKJIIKAE
HeabXo/HACIb yCTaN€yBallb PO3HACHBIA aJHOCIHBI MAMDK 3JIEMEHTaM1 JBYX MHOCTBAy
0e3 paxyHKy 1 Ipbl JlarlaMo3e paxyHKy, a Takcama Hec(apmaBaHara ysyneHHs a0
3axaBaHHI1 KOJIbKACIII.
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