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Beenenne

[Mpu3naku nenumocTy Ha 2, 3 U 5 OBUIM U3BECTHHI C JaBHUX BpPEeMEH. Tak, Hampumep,
IPU3HAK JEJIMMOCTH Ha 2 3HAU JAPEBHUE ETMITSHE 3a JABE THICAYM /10 HAllleH 3pbl, a IPU3HAK
JIETUMOCTH Ha 9 ObLT U3BECTEH I'PEKaM B TPEThEM CTOJIETUH A0 Haleil 3pbl. Briepsble npu3Haku
JIeTUMOCTH Ha 2, 3 1 5 ObIM 0OCTOSTENBHO M3JI0KEHBI UTATIBIHCKUM MaTeMaTukoM JleoHapao
®ubonauuu (ok. 1179 — mocne 1228). Beymaromuiics gpaHiry3ckuii MareMaTuk u ¢usuk bies
[MTackane (1623 — 1662) emie B paHHEM BO3pacTe BbIBEN OOIIMI MPU3HAK JEIMMOCTU YHCEIN, U3
KOTOpOro CIeAyloT Bce 4vacTHble npusHaku. [IpusHak Ilackams coctouT B clegyromeMm:
HATypaJbHOE YKCIIO Pa3JeNUTCs Ha JAPYroe HaTypalbHOe 4ucio D Tonpko B TOM ciyuae, eciu
CyMMa IpOM3BEACHUHN U(P YUCIIa @ HA COOTBETCTBYIOIIUE OCTATKH, MOIy4aeMble MIPH JICTICHUU
Pa3psIHBIX €MHUIL HA YUCIIO D, AETUTCS HA 3TO YUCIIO.

Ha ypokax maremaruku npu wusydeHuMH TeMbl «lIpu3Haku neaumocTu», IA€ Mbl
MO3HAKOMIJIMCh C TIpU3HaKamMu JAeJduMocTd Ha 2; 5; 3; 9; 10, MeHs 3aumHTepecoBalio, a
€CThb JIM MPHU3HAKU JEIMMOCTH Ha JpYyrHe YuCia, W CYLIECTBYET JIM YHHUBEPCAJIbHbII
METOJl  JAeauMocTH  Ha  Jiro0oe  HarypainbHoe — uMcio.  Iloatomy s 3aHsncs
UCCIIEI0BATEIbCKON PabOTON Ha TAHHYIO TEMY.

Henp muccaenoBaHusi: W3y4EHUE IIPU3HAKOB JIEIUMMOCTU HATypaJbHBIX YHUCEN 10
100, nomosHeHHE YK€ W3BECTHBIX IPU3HAKOB JEJIMMOCTH HATYpaJbHBIX YHCEN Halello,
M3Yy4aeMbIX B LIKOJIE.

JUist 1oCTHKEeHUs LeNIU OBbLIIN ITOCTABJICHbI 3a1a4M:

1. CoOpatb, M3y4uTh W CHUCTEMATH3UPOBATh MaTepuan O MpHU3HAKAX JETUMOCTH
HaTypaJbHbIX YHCEJ, BOCIIOIB30BABIINCEH PA3IMUYHBIMU HCTOUHUKAMH HH(OPMAIIHH.

2. HaiiTu yHuBepcaibHbIi IpU3HAK EIMMOCTH Ha J1I000€ HAaTYpabHOE YUCIIO.

3. Hayuutbess monbp3oBaThesi mpu3HakoM aenumoctu llackang mnsg onpeneneHus
JNEIUMOCTH 4YMCE, a TaKXe IONbITaThbCsl CQPOPMYIUPOBATh MPU3HAKH JETUMOCTH Ha
1r060€ HaTypalbHOE YUCIIO.

O0beKkT HcciIeq0BaHusA: I€IMMOCTh HATYPAJIbHBIX YHCEI.

IIpenmer uccieqoBaHusi: IPU3HAKY JIETUMOCTH HATYpaJIbHBIX YHCEI.

MeTtoasbl uccjie10BaHUA: c6op uHdopmaruu; padoTa ¢ ne4yaTHbIMU

MaTepuajgamMH; aHaJIW3; CUHTE3; aHAJOTHUs; ONpPOC, aHKETUPOBAHUE; CHUCTEMATH3aLUs U
00o011eHne MaTepuana.

I'mnore3a wucciaenoBanusi: Eciv MOXHO ONpPENENUTh JE€IUMOCTh HATYPAIBHBIX
yucen Ha 2, 3, 5, 9, 10, To AOMKHBI OBITH NPU3HAKH, MO KOTOPHIM MOKHO OIpPEIEIUThH
JIEIIMMOCTb HAaTypaJbHBIX YMCEN HA APYTUE YHCTIA.

HoBu3na HpOBCI[éHHOﬁ HCCIIe0BaTEIbCKOM pa6OTLI 3aKJII4YacTca B TOM, 4YTO
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JaHHas paboTa CUCTEMAaTU3UPYET 3HAHUS O IPU3HAKAX JEIMMOCTH U YHUBEPCATbHOM

METO/JIE AETUMOCTH HAaTypaJIbHbBIX YUCEIL.

IIpakTuyeckasi 3HAYMMOCTb: MaTepual JAaHHOW HCCIENOBATEIbCKOW  pabOThI
MOXKHO HCIOJb30BaTh B 6 - 8 Kiaccax Ha (aKyJIbTaTUBHBIX 3aHATUAX IPH H3YYEHUU

TEMBI ((ILCJ'II/IMOCTB YUCCII».



I'naBa L. OnpeaesieHne U CBOMCTBA AJIMMOCTH YH CeJI

1.1.0npenenennss TNOHATHH [JeJMMOCTHM W NPH3HAKOB [eJMMOCTH, CBOHCTBA
JAeJTUMOCTH.

Teopus gucen - pazaen MaTeMaTUKH, B KOTOPOM M3Y4alOTCs CBOMcCTBA uncena. OCHOBHOU
00BEKT TEOpPHH YHCElNl - HaTypalibHble 4Hcia. [J1aBHOE MX CBOWMCTBO, KOTOPOE paccMaTpuBaeT
TEOpUsl YUCE, 3TO IETUMOCTb.

Omnpenenenune: llenoe ymcno a genutcs Ha Henoe 4uciao b, HE paBHOE HYIIO, €CIIU
CYIIECTBYET TaKkoe Iesioe 9rcio K, uro a = bk (manpumep, 56 nenurcs Ha 8, T.K. 56 = 8x7).

IIpu3nak AeJIMMOCTH — MPABHIIO, MO3BOJSIONIEE YCTAHOBUTH, ACITUTCS JIM JIaHHOE
HaTypaJIbHOE YMCIIO HAa HEKOTOPBIE IPYrHe YUCIIa HaleNo, T.e. 0€3 ocTaTkKa.

CaoiicTBa JACJIUMOCTH

1. Besikoe 4ncito a, OTIIMYHOE OT HYJIS, JIEIUTCSA cCaMo Ha ceOsl.

2. Hyine nenurest Ha jmro6oe b, He paBHOE HYITIO.

3. Ecnu a gemurcs na b (b @ 0) u b genurcs na ¢ (¢ @ 0), To a genurcs Ha C.

4, Ecnu a nenutcs na b (b @ 0) u b nenmurcs va a (@ @ 0), To uncna a u b 1udO paBHbI,

100 SABJISIOTCS IPOTUBOIOIOKHBIMU YHCIAMHU.

1.2. CpoiicTBa 1eJJMMOCTH CYMMBbI M TIPOU3BeICHHS:

1) Ecin B cyMMe LIETBIX YKMCE KAKIO0E CIaraéMoe JEJIUTCS HA HEKOTOPOE YHCIIO0, TO
CyMMa JIEJIUTCS Ha 3TO YUCIIO.

2) Ecin B pa3HOCTH LENBIX YHUCEN YMEHBIIAEMOE U BBIYMTAEMOE JCJIUTCA Ha
HEKOTOPOE YHCIIO, TO M PA3HOCTB JEIIUTCSA HA HEKOTOPOE YHUCIIO.

3) Eciim B cymme NenbIX 4YHCEN BCE ClaraeMble, KpOME OJIHOIO JIeNATcsa, Ha
HEKOTOPOE YHCJIO, TO CyMMa HeE JIEJINTCS Ha 3TO YUCIIO.

4) Ecin B Ipon3BeAEHNN LENBIX YUCEN OJUH U3 MHOKUTENEH ENUTCA Ha HEKOTOPOE
YHCII0, TO U IPOU3BENECHUE AETUTCS HA 3TO YHUCIIO.

5) Ecin B mpousBeeHMM LENbIX YMCET OAMH U3 MHOXHUTENEH NIeiauTcs Ha M, a
JIpyro# Ha N, TO IpOU3BEAEHUE IEIUTCS Ha MN.

Kpome 3Toro, msydas NpuU3HAKM AECITUMOCTH YHUCEN, S IMO3HAKOMMWICS C TOHATHEM
«uuppoBoii xkopenb umciaa». BozpMéMm HaTypanpHoe uucno. Haiiném cymmy ero mudp. Y
pe3ysbTaTa Takxke HanéM cymmy nudp, U Tak 10 Te€X IMOp, MOKa HE MOJYYUTCS OAHO3HAUYHOE
ymcino. [lonydeHHbli pe3ynbTaT Ha3bIBaeTcs HUPPOBbIM KopHeM uucia. K npumepy, uudponoii
KopeHb umucia 654321 pasen 3: 6+5+4+3+2+1=21,2+1=3. A Tenepr MOKHO 3aaymMaThbCs HaJ
BOIIPOCOM: «A KakHMe CYHIECTBYIOT NPU3HAKU JIEIMMOCTH U €CTh JIN YHUBEPCAIbHBIM IpPHU3HAK

JIETMMOCTH OJTHOTO YHCJIa Ha Apyroe?»



I'nasa II. Ilpu3Haku 1eJTUMOCTH HATYPAJIbHBIX YHCEJ.

2.1. Tlpusuaku gesmmoctH Ha 2,3,5,9,10.

Cpenu TpHU3HAKOB JEIUMOCTH CaMble YJOOHBIE W M3BECTHBIC M3 IIKOJIBHOTO Kypca
MaTeMaTUKH 6 Kjacca:

. Henumocmos na 2. Eciyu 3anuch HATYypaJbHOTO YHMCJIa OKAHYMBAETCA YETHOM
nudpoit um HynéM, To yuciao aenutcs Ha 2.Yucmo 52738 penurcs Ha 2, TaK KaK MOCIETHSS
ugpa 8- yeTHasl.

. Jenumocms na 3. Ecnu cymma nudp uncna neautcst Ha 3, TO U 9UCIIO JISIUTCS Ha
3 (uucno 567 nenurcs Ha 3, T.K. 5+6+7 = 18, a 18 nenurcs Ha 3.)

. Heaumocms na 5. Ecnu 3anmuch HaTypajdbHOTO YHCIIa OKaHYMBaeTcs IUdpoit 5
WM HYJIEM, TO 4ncio aenutes Ha 5 (uucio 130 u 275 pensarcs Ha 5, T.K. MOCIEIHUMH U(PpaMu
gucen sBistores 0 u 5, HO wncno 302 He menuTcs Ha 5, T.K. mocienHed nudpoil yucia He
spisitores 0 u 5).

. Jenumocms na 9. Ecnu cymma nudp nenurcs Ha 9, TO U 4uClIo AenuTcs Ha 9
(676332 menurcs Ha 9 T.K. 6+7+6+3+3+2=27, a 27 neaurcs Ha 9).

. Jenumocmo na 10. Ecnu 3anuch HATYpaJIbHOTO YUCIIa OKaHUYMBaeTcs 1udpoi 0,
T0 310 yncio aenutcs Ha 10 (230 nenures Ha 10, T.x. mocnemnsist nudpa uncna 0).

2.2. llpusnaku aeaumMocTu Ha 4,6,8,11,12,13 u 1.1.

[TopaboTaB ¢ paznTUYHBIMU HCTOYHHMKAMH, s Yy3HANl JAPYrue MPU3HAKH JEIUMOCTH.
Ornunry HeKOTOpbIE U3 HUX.

Henenne Ha 6. Hy)xHO IpOBEpUTH JISTMMOCTh HHTEPECYIOIIETO HAC YUCia Ha 2 1 Ha 3.

Ilpu3nak 1. yucno nenutcs Ha 6 B TOM U TOJBKO B TOM Cliydae, €Clid OHO YETHOE, a €ro
1u(poBO KOPEHb JeNuTCs Ha 3.

Hanpumep,678 nenutcs Ha 6, Tak Kak OHO 4eTHOe U 6+7+8=21, 2+1=3).

Ilpu3nak 2. 4ucno nenuTcs Ha 6 TOTJa W TOJIBKO TOT/A, KOTJa YYETBEPEHHOE UMCIIO
JIECSATKOB, CJIOXEHHOE C YUCIOM enuHull aenurtcs Ha 6. (73,7*4+3=31,31 He nmenutcs Ha 6,
3HAYMT U 7 HE ICTUTCSA Ha 6).

Jleaenne Ha 8.

Ilpu3nak 1. yucno nenutcst Ha 8 B TOM U TOJIBKO B TOM CIIydae, €U €ro MociaeaHue Tpu
upsl 00pa3yroT yucio, nensmeecs Ha 8. (12 224 nenutcs Ha 8 T.k. 224:8=28).

Ilpusnax 2: TpEX3HAYHOE YMCIO JENUTCS Ha 8 TOT/AAa W TOJBKO TOTJa, KOTJa YHUCIO
€IMHHII, CIIO)KEHHOE C yIBOCHHBIM YHCJIOM JIECATKOB U YUETBEPEHHBIM YHCIOM COTEH, JEIUTCS
Ha 8. Hanpumep, 952 nenutcs Ha 8 Tak kak Ha 8 genutcs 9%4 + 5 *2 + 2 =48.

[enenne Ha 4 u Ha 25. Eciu aBe mocneaHue HUQPPHI HYIU WM BBIPAXAKOT YHCIIO,



nensimeecst Ha 4 uinu (u) Ha 25, To yncio aenutcs Ha 4 win (u) Ha 25 (uucno 1500 menmutcs Ha 4
U 25, T. K. OHO OKaHYMBAETCs ABYMsI HYJIIMHU, 4yncio 348 nenutcs Ha 4, MOCKOJIbKY 48 nenurcs
Ha 4, HO 3TO YMCJIO HE JeIuTca Ha 25, T.K. 48 He nenurcd Ha 25, unciao 675 nenurcs Ha 25, T.K.
75 nenutcs Ha 25, HO HE AENUTCS HA 4, T.K. 75 He AenuTcs Ha 4).

3Hasi OCHOBHBIC MPU3HAKH JICTUMOCTH Ha IPOCTHIE YKCIIA, MOXKHO BBIBECTH IMPHU3HAKH
JIETMMOCTH Ha COCTaBHbBIC YHCTIa:

IIpu3nak neaumoctu Ha 11.

Ilpusznax 1. Ecnu pa3HOCTh MEXIYy CyMMOH IUQP, CTOANMX Ha YETHBIX MECTaxX H
CyMMOM 1TU(p, CTOSIINUX HA HEYETHBIX MecTax AenuTcs Ha 11, To u uucno aenurcs Ha 11 (uucno
593868 nenurcsHa 11, T.x. 9+ 8 +8=25,a5+3 + 6 =14, ux pazsocts paBHa 11, a 11 genurcs
Ha 11).

Ilpusnak 2. uucno nenutcs Ha 11 Torma m Tonapko Toraa, korga Ha 11 genurcs cymma
qrces, 00pa3yIoluUX IPYIsI 10 ABe Hudpsl (HaunHasg ¢ enunun). Yucno 279609 nenutcs va 11,
Tak Kak 27+96+109 = 132, 01 + 32 = 33 nenurcs Ha 11.

Mpusnak geaumoctu Ha 12! yucno genutcs Ha 12 TOrma W TOJMBKO TOTJa, KOT/AA JIBE
nocneanre nudpsel nensates Ha 4 u cymma udp aeautcs Ha 3. T.K. 12=4 ¢ 3, 1.e. 4uCI0 TOIKHO
nenutbes Ha 4 v Ha 3. Wnu: yucno aenutcs Ha 12, Koraa pa3HOCTh YABOCHHOTO YHCTIa IECATKOB
1 4ncia equHrIl qeantea Ha 12. Yucno 504 geamrest Ha 12, tak kak 50*2 — 4 = 96.

IIpusnak neaumoctn Ha 13.

Ilpusnaxk 1I: YHCJIO JeNuTCI Ha 13 Torma W TOJNBKO TOrja, kKorma Ha 13
JEIUTCS  3HAKONEpEeMEHHas cymMMa  4HCell, 00pa30BaHHBIX  MOCJIEIOBATEIbHBIMU
Tpolikamu 1Mp agaHHoro umcina. Kak y3Hare, Hampumep, dYTo uucio 354862625
nenutrcss Ha 13?7 625-862+354=117 npemurcs wa 13, 117:13=9, 3HaukT, U YHUCIO
354862625 nenutcsd Ha 13.

Ilpusnak 2: yucno nenurtcs Ha 13 Torga: Korga cyMMa yucia JIECSITKOB C yY€TBEPEHHbBIM
yuciaoM enunul aenutcesa Ha 13. Tpumep: uncno 338 genurtcs Ha 13, Tak kak 33 + 8%4 =33 + 32
= 65 pgemmrcs Ha 13.

Ilpuznak 3. uyucno nenautcss Ha 13 Torma: Korga pasHOCTh 4YHCHA JECSATKOB €
JEBATHUKPATHBIM YUCIIOM eauHul aenutcd Ha 13. Ilpumep: uncno 4576 nenutcs Ha 13, Tak Kak
457 — 9*6 = 467 — 54 = 403, 40 — 3*9=40 — 27 = 13 nmenurcs Ha 13.

Ipusnaxk geaumoctu Ha 14: yucno nenutcs Ha 14 Torga W TOIBKO TOrJa, KOTIa OHO
3aKaHYMBAaeTCd Ha UYETHYIO MHUPpPYy ¢ KOrJa pe3ynbTaT BbIUUTAHUS  yIBOCHHOMU
nocneaHel nudpsl U3 ATOro yrcna 6e3 mocieaHei HuQpol 1eauTcs Ha 7.

14=2 ¢ 7, T.e. YACIIO TOIKHO IEIUTHCS HA 2 M Ha 7.

IMpusnak geaumoctu Ha 15: yucno nenutces Ha 15 Torga W TOIBKO TOrJa, KOTIa OHO
7



3akaHyuBaercs Ha 5 U Ha 0 u cymma mudp aenutcs Ha 3. T.K. 15= 3 ¢ 5, T.e. yuCI0 HOHKHO
NEeINThCA Ha 3 1 Ha 5.

IIpusnak neanmoctu Ha 17.

Ilpusnak 1: uucno nenutcs Ha 17 Torma: Korjga MOJYJb Pa3HOCTH YHCIA JECATKOB U
MATUKPATHOTO YKciia eauHUI] aenutcs Ha 17. [Ipumep: uncno 646 nenutcs Ha 17, Tak Kak |64 —
5*%6| = |64 — 30| = 34 nenutcsi Ha 17.

Ilpusznak 2: yucio aenurca Ha 17 Toraa: Korjaa MOAY/Ib CYMMBI UKCTIa AECITKOB U YUCIa
JIBEHAIIaTh YMHOXEHHOM Ha KOJI-BO eauHull aenutcs Ha 17. [lpumep: uncino 918 nenutca Ha
17, tak kak [91 + 12*8| = [91 + 96| = 187, |18 + 12*7| =|18 + 84| = 102, |10 + 12*2| = 34
nenutcst Ha 17.

IIpusnak neaumocTn Ha 18: yuciio nenurcs Ha 18, ecinv OHO OJTHOBPEMEHHO JIEIUTCA
Ha 2 u Ha 9. [Ipumep: yncno 414 nenutcs Ha 18,Tak kak mocienHsas nudpa 4 yetHas u cymma
uapp 4+ 1+4=9 nenurcs va 9.

IMpu3nak neaumoctu Ha 19: yucno genurcs Ha 19 Toraa U TOJIBKO TOTAQ, KOT/IA YHCIIO
JIECSATKOB, CJIIOKEHHOE C YJABOCHHBIM UYHCIOM eauHull, nenutcs Ha 19. Ilpumep: uncno 4864
nenutcesa Ha 19, Tak kak 486 + 2*¥4=486 + 8 =494, 49 + 4*2 =49 + 8 = 57 genutcs Ha 19.

[pusznaxk nequmoctu Ha 20: yucio aenutcs Ha 20 Toraa U TOJIbKO TOTJA, KOT/Ia YUCIIO
3akaHuMBaeTcs Ha O U peanocieAHsIs udpa YeTHas.

IIpusnak neanmoctn Ha 23.

Ilpusnak 1: aucio aenurces Ha 23 TOTr/Aa U TOJIBKO TOTA, KOT/Ia YUCIIO COTEH, CII0KEHHOE
C YTPOEHHBIM YHCIIOM, 00pa30BaHHBIM JABYMs MocleAHUMH Luppamu, aenutcs Ha 23. [Ipumep:
yuciao 5819 nenurtces Ha 23, Tak Kak 58 + 19*3 =58 + 57 =115,1 + 15*3 =1 + 45 = 46 nenurcs
Ha 23.

Ilpusznak 2: yucno nenutTcs Ha 23 Torga W TOJNBKO TOTJA, KOrJa YHCIO AECSITKOB,
CJI0’K€HHOE C CEMUKPATHBIM YMCIIOM €IMHUL, Aenutcsa Ha 23. [Ipumep: uncno 17043 nenutcs Ha
23, Tak kak 1704 + 7*3 = 1725, 172 + 5*7 =172 + 35 =207, 20 + 7*7 = 20 + 49 = 69 nenurcs
Ha 23.

Ilpusnak 3: 4ucio aenurtces Ha 23 TOrAa U TOJIbKO TOTAA, KOT/Ia YUCIIO COTEH, CII0KEHHOE
C CEMHUKpPATHBIM YHUCJIOM JECITKOB U YTPOCHHBIM UHUCIOM €AWHHL, Aenutca Ha 23. Ilpumep:
yuciao 5313 genures Ha 23, Tak Kak 53 + 7*%1 +3*3 =53 +7 + 9 =69 - geautcs Ha 23.

IMpu3nak nequmocTH Ha 25: 4nclio, cofeprkaiiee He MeHee Tpex nudp, aenurcs Ha 25
TOTJa W TOJNBKO TOTJa, KOTAa NENUTCS Ha 25 4Yucino, 0O0pa3oBaHHOE IBYMs TMOCIEIHUMHU
udpamu.

IMpu3snaxk nesumMocTH Ha 27: 4KCIIO AEIUTCA HA 27 TOrJa M TOJBKO TOraa, Koraa Ha 27

JEIUTCSA CyMMa YKCell, 00pa3yoluX IPYIIbl [0 TPU HUPPHI (HAYHHAS C €AMHHIL).
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IMpusnaxk nesaumocTu Ha 29: yucno aenuTces Ha 29 Toraa U TOJBKO TOTJa, KOTIa YUCIIO
JIECSATKOB, CII0KEHHOE C YTPOCHHBIM YKCIIOM €IMHHII, ASTUTCS Ha 29

[Tpumep: uncno 9483 nenutcs Ha 29, Tak Kak 948 + 3*3 = 948 + 9 = 957, 95 + 7*3 =
116,11+ 3*6 = 11+ 18 =29.

Ipusznak geaumoctu Ha 30: yncno aenutcs Ha 30 Torga M TOJBKO TOTAA, KOTJa OHO
3akaHumMBaeTcs Ha 0, M cymma BcexX udp aenurcs Ha 3.

IIpusnak xeaumoctu Ha 37.

Ilpusnak 1: yucno nenutcs Ha 37 TOraa v TOJIBKO TOTJA, KOT/Ia IpU pa30MBaHUU YKCIa
Ha TPYIIIBI 110 TpU HUGPHI (HaYMHAs ¢ €AMHHI]) CyMMa 3TUX Ipynn kpatHa 37.

Ilpusnax 2: yucno aenutcst Ha 37 Torzaa M TOJNBKO TOrAa, Korjaa Ha 37 AenuTcss MOIYJlb
YTPOEHHOT'O YHUCJIa COTEH, CIOKEHHOTO C YUYEeTBEPEHHBIM YHCIIOM JECATKOB, 32 BHIUETOM YHCIIA
€MHMUII, YMHOXEHHOTO Ha ceMb. [Ipumep:uncino 851 nenutcs Ha 37, Tak Kak aenutcs [3*8 + 4*5
—1*7| =124 + 20 - 7| = |44 — 7| = 37 nenwurcs Ha 37.

Ilpu3nak 3: uucno aenutcs Ha 37 TOrAa ¥ TOJBKO TOT/A, KOraa Ha 37 OenuTCst MOIYJb
CYMMBI YHCJIa COT€H C YHCIIOM €IMHHI], YMHOKEHHOT'O Ha JIECATh, 3a BHIYETOM YHCJIA JIECSITKOB,
ymHoxeHnHoro Ha 11. TIpumep: uucno 592 nenutcs va 37, tak kak |5 —11*9 + 10*2| = |5 - 99 +
20| = |- 74| = 74 nenutcst Ha 37.

IIpusnak neanmocty Ha 41.

Ilpu3nak 1: aucno nenutcs Ha 41 Tora v TOJBKO TOT/AA, KOTJIa MOYJIb Pa3HOCTH YHCJIa
JECSATKOB M YETHIPEXKPATHOTO YUCIIA SAMHHUIL JeIUTCS Ha 41.

[Mpumep: uucio 533 nenutcs Ha 41, Tak Kak |53 — 4*3| = |53 — 12| = 41.

Ilpusnax 2: 4ToObl IPOBEPUTH, ACTUTCS JU 4HCI0 Ha 41, ero cieayer crpaBa HajJeBO
pa3buTe Ha rpaHu 1o 5 nudp B Kaxaoh. 3aTeM B KaXJ0H TpaHH INEpBYyIO crnpaBa Ludpy
YMHOXHUTh Ha 1, Bropyto nudpy ymHOXuTh Ha 10, Tperplo — Ha 18, ueTrBEépTyro — Ha 16,
MATYI0 — Ha 37 U Bce MOJIyYeHHbIE MPOU3BEACHUS CIOKUTh. Ecnu pe3ynbTar OyaeT AeTUThCs
Ha 41, TorJa ¥ TOJIBKO TOTIa CaMO YUCIO OyAeT nenuThes Ha 41.

Ipusnak geaumocTu Ha 59: ymcno aenuTcs Ha 59 Toraa M TOJNBKO TOT/IA, KOT/Ia YHCIIO0
JECSATKOB, CIOKEHHOE C YHCIOM €IWHHUIl, YMHOXXeHHoe Ha 6, nenutcs Ha 59. Hampuwmep,
767 nenutcs Ha 59, Tak Kak Ha 59 gensarcs 76 + 6*7 =118 u 11 + 6*¥8 = 59.

Ipusznak geaumMocTH Ha 79: Yncao AeTUTCS Ha 79 TOrAa M TOJBKO TOT/A, KOT/Ia YHCIIO0
JIECATKOB, CJOKEHHOE C YHCIOM €IWHHIl, YMHOXX€HHO€ Ha 8, nenutcs Ha 79. Hampumep,
711 nemurcs Ha 79, Tak Kak Ha 79 mensdarca 71 + 8*1 = 79.

Ipusznak peaumoctu Ha 99: yncno genurcs Ha 99 Toraa M TONBKO TOTAa, Korjaa Ha 99
JNEeIUTCS CyMMa 4Yucell, OO0pa3yloluxX TIpymnmbl IO JBe HUPpbl (HAYWHas C EAMHMII).

Hampumep, 12573 nenurcs Ha 99, Tak kak Ha 99 nenurces 1 + 25 + 73 =99.
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IIpusznak geaummoctu Ha 100: ma 100 gemsTcsl TOJNBKO T€ YHUCHA, y KOTOPHIX JBE
nocienHue uupsl Hylu.

IIpusnak peaumoctu Ha 101: uncno nenurcs Ha 101 Torma m TOIBKO TOrAa, KOrjaa
MOJlyJIb anreOpanyeckoil CyMMbI 4YHCes, OOpa3ylolluX HEYETHBIE TPYIIBl MO ABE IUGPHI
(HauMHas C €UHUI), B3SITHIX CO 3HAKOM «+», M UETHBIX CO 3HAKOM «-» Aenutcs Ha 101. [Tpumep:
yrcio 494092 nenutes Ha 101, Tak kak [49 — 40 + 92| = 101. Yucno 29694 nenutcs na 101, tak
Kak [2 —96 + 94| = 0.

IIpu3nak geaumoctTu Ha 125: yncno, comepikaiiee HeE MeHee YeThIpex IUudp, aenuTcs
Ha 125 Torma W TOJNBKO TOTrJa, Korja JeiauTcs Ha 125 umcio, oOpa3oBaHHOE TpeMms
nocIeAHUMHE udpamu.

Bce BhIme nepeunciennble npu3Haku 0000muiensl B Buae tadbmuisl. ([Ipunoxenue 1)

2.3 Ilpu3HaKu AeJIMMOCTH Ha 7.

1) Bo3pmeM i1 ucnbiTaHus uuciao 5236. 3anumieM 3TO YMCIO  CIEAYIOLIUM
o6pasom: 5236=5*1000+2 * 100+3 * 10+6= 10°*5+10°*2+10*3+6 («CHCTEMATHYECKAS
dopMa 3ammcH 4mcia), ¥ BCogy ocHoBaHue 10 3aMeHIM ocHOBaHHeM 3); 3°%5 + 3% *2 + 3*3 + 6
= 168.Ecnu mony4uBIieecs 4YUCIo ASTUTCS (HE EIUTCs) Ha 7, TO ¥ JaHHOE YUCIIO AENUTCS (He
nenutcs) Ha 7. Tak kak 168 nenurcs Ha 7, To m 5236 nenutcs Ha 7. 68:7=24, 5236:7=748.

2) B sTrom npusHake Hago AEMCTBOBAaTH TOYHO TaK ke, KaK U B MPEABIAYILEM, C TOU
JMIIb PAa3HULIEH, YTO YMHOXEHHUE CIIelyeT HAauMHATh C KpailHel MmpaBoil M yMHOXaTb HE Ha 3, a
Ha 5. (5236 nenures Ha 7, Tak Kak 6%5°+3*5%+2*5+5=840, 840:7=120)

3) OTOT NpU3HAK MEHEE JIETOK JUIsl OCYIIECTBIEHUS B yME, HO TOXE OYEHb
WHTEpeCeH. YBOWTE MOCIEIHIO IUGPY U BHIUTUTE BTOPYIO CIpaBa, yABOWTE pe3ylnbTaT U
npubaBbTE TPETHIO CMpaBa W T. /., Yepeays BBIYUTAHUE M CJIOKECHHE W YMEHbINAs KaxIbId
pe3ynbTart, re BO3MOXKHO, Ha 7 WIM Ha YHMCII0, KpaTHOE ceMu. Ecii oKOHUYaTeNbHbIN pe3yabTaT
JeTUTCs (HE ICUTCS) Ha 7, TO U MCIBITyeMOE YUCIIo enuTcs (He aenurtcs) Ha 7. ((6%2-3) *2+2)
*2-5=35, 35:7=5.

4) Uucno penutcs Ha 7 TOrAa W TOJNBKO TOrAa, Korga Ha 7  JENUTCS
3HaKoONepeMEeHHasi CyMMa Yucell, 00pa30BaHHBIX MOCIEI0BATENbHBIMU TpOiKaMu LKu(p JaHHOTO
gyucia. Kak y3HaTh, HarpuMmep, 94To 9uciio 363862625 nenmurtcs Ha 7?7 625-862+363=126 nenwurcs
Ha 7,126:7=18, 3nauuT, u ynciio 363862625 geaurcs Ha 7, 363862625:7=51980375.

5) OnvH U3 caMbIX CTapbIX MPU3HAKOB JEIMMOCTH Ha 7 COCTOUT B cienyromieM. Lludpor
4yuciaa HY)XKHO OpaTh B oOpaTHOM TMOpSKE, CpaBa HaJeBO, YMHOXas mepByro nudpy Ha 1,
BTOpPYIO Ha 3, TPeThIO Ha 2, 4eTBEPTYIO Ha -1, MATYI0 Ha -3, MIECTYyI0 Ha -2 U T.J. (E€CIU YUCIO
3HaKOB OoJjbIne 6, MOCIeAOBaTENbHOCT, MHOXUTene 1, 3, 2, -1,-3,-2 crneayer MOBTOPATH

CTOJIBKO pa3, CKOJIbKO Hy')KHO) HOJIy‘{CHHBIC MMPOU3BCACHUS HYKHO CIIOKHUTD. Hcxoanoe 4mcio
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JIETTUTCS Ha 7, €CITM BBIYUCIICHHAs cyMMa JIeJuTcst Ha 7. Bot, Hanmpumep, 4To AaeT 3TOT MPU3HAK
11 uncina 5236. 1*6+3*3+2*2+5*(-1) =14. 14: 7=2, 3nauuT 1 yncio 5236 nenurcs Ha 7.

5) Yucno nenutcs Ha 7 TOrja M TOJBKO TOT/A, KOTJA YTPOEHHOE YHUCIO JIECATKOB,
CJIO)KEHHOE C YHMCJIOM €IuHHUIL, AeauTcs Ha 7. Hanpumep, 154 nenurtcs Ha 7, Tak Kak Ha 7 4UCIO

49, KoTOpOe MOJIy4aeM 10 dTOMY Npu3HaKy: 15% 3 +4 =49,

2.4.I11pu3nak Ilackans.

Bonpmmoit Bkiag B M3ydeHHE NpU3HAKOB JenumoctH uucen BHec b. ITackamp (1623-
1662), dpaniy3ckuii MareMaTuk ¥ (Gusnk. OH HaIIEN aJrOPUTM JUIsl HaAXOXKJICHHUS TMPU3HAKOB
JETUMOCTH JIF000TO IIEJI0ro Yuciia Ha JI000e Jpyroe Ief0€ YHCI0, KOTOPBIA OIyOJMKOBA B
tpaktare "O xapakrepe neaumocTtH uucen'. [lpakTuuecku Bce M3BECTHBIE HBIHE MPHU3HAKU
JEIUMOCTH SIBIISIIOTCS YacTHBIM ciiydyaeM mnpusHaka [lackans: «Ecam cymMma oCcTaTkoB Nmpu
JAeJeHUU YUCJIAa g M0 pa3psiiaM Ha YHUCJO 6 JIeJIMTCS HA B, TO U YHMCJIO @ JeJIUTCS Ha 6».
3HaTh €ro MOJIC3HO Jake B HamM JHU. Kak ke goka3aTh cPOpMYyIUPOBAHHBIC BBIIIC MTPU3HAKA
JEIMMOCTH (HampuMep, 3HAKOMBI HaM MPU3HAK MPOBOJUTEL HAJl 3TUMHU OyKBaMu 4eptry. Takum
obpazom, abcdef Gyner o6o3nauath uncio, umeromee f eaunui, ¢ maecsaTkos, d coTeH W T.1.:
nenumocTH Ha 7)? Iloctaparoch oTBETUTh HA 3TOT Bompoc. Ho mpexzae ycinoBumces o crocobe
3anucu uucen. YToObl 3amucath 4uciio, HU(QPBl KOTOPOTO 00O03HAYEHBI OYKBAMH, YCIOBHUMCS
abcdef=a+10°+b+10*+c+10°+d 10" +e+ 10 +f

Teneps nokaxy chopMyIUpOBaHHBIN BhIIIE MPU3HAK ASTUMOCTU Ha 7. MBI uMeeM:

10° 10° 10’ 10° 10° 10* 10° 10° 10 1

-1 2 3 1 -2 -3 -1 2 3 1

(octaTku oT AeneHus Ha 7)

B pesynbrare, Mbl nosnydaem chopMyIHMPOBAHHOE BBIIIE 5-€ MPABUIIO: ¥MOObl y3HAMD
ocmamox om OeleHus HAmypaaibHo20 Yucia Ha 7, HYHCHO CRPAGA HA1e60 NOOnuUcaAmey noo
uugppamu 33mozo uucna kKoIppuuyuenmovr (ocmamku om Oenenus): 3amem  HYHCHO
YMHOMCUmMD  Kaxycoylo uugpy Ha cmoawuii noo Heil KoIpduuuenm u nojyuenHvle
npou3eedeHusn CloHCUMb; HAUOCHHAA CyMMa Oyoem umems mom xce OCMamox om O0eaeHus
Ha 7, umo u é3amoe Yuco.

Bo3ssmeM mns mpumepa yucna 4591 u 4907 wu, neictBys, Kak yKa3aHO B NpaBWIe, HaWIeM
pe3yibTar:
a)45 91
-1231
-4+10+27+1 = 38 - 4 = 34: 7 = 4 (ocTaTok 6) (He JACTUTCS HAIEIO Ha 7)

6)4907
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-12 31

-4+18+0+7 =25 -4 =21: 7 =3 (nenurcs Hareno Ha 7)

OTUM C1IOCOOOM MOKHO HAaWTH MPU3HAK JEIMMOCTH Ha Jitoboe yucino m. Hamo Tonbko
HaWTH, Kakue KOA(PGUIUEHTH (OCTaTKHW OT JEJCHHS) CIACAyeT IMOINUCHIBATh IMOJ Ludpamu
B3sTOr0 uncia A. JlJisg 9TOro HY>KHO KaXAyl0 CTerneHb aecatd 10 3aMEeHUTh M0 BO3MOXKHOCTHU
MMEIOLIUM TOT K€ OCTaTOK IpU AeiaeHuH Ha m, yTo U uucio 10. [Ipu m = 3 wim m = 9 3tn
K02 (HUITMEHTHI TOTYYUIINCh OYCHB MTPOCTHIC: Bce OHU paBHEI 1. [loaToMy 1 pU3HAK AETUMOCTH
Ha 3 wim Ha 9 monyumiicsa o4yeHb mnpoctou. Ilpm m = 11 koaddunmeHTs TOXKE OBLIN HE
CIIOKHBIMU: OHHU IomnepeMeHHO paBHbl 1 U - 1. A mpu m = 7 kodpPUIHEHTH MOTYUHINCH
CJIOKHEE; MOITOMY M NpPU3HAK JAEIMMOCTH Ha 7 TOJydwics Oojee CIOXHBIA. PaccmoTpes
npusHaku geneHust 10 100, s yoeauscs, 4To camble CIOXKHBbIE KO3()(DUIMEHTHI Yy HATypalIbHbBIX
gucen 23 (¢ 105 K03(pPHUIIMEeHTHI MOBTOPSIOTCH), 43 (C 10% KO2((PHUITMEHTBI TOBTOPSIFOTCS).

Bce mnepeuncieHHble NPHU3HAKH JeJHMMOCTH HATYPAJIbHBIX YHCEJ MOKHO
pa3feuTh Ha 4 TPyNIbI:

1 rpynma - Korja AeTMMOCTh YUCEINT ONPeAeseTCs o mociaeaHen(um) mudpoi (Mu)- 3To
MIPU3HAKY JICJIMMOCTH Ha 2, Ha 5, Ha pa3psAHYyI0 eUHULYy, Ha 4, Ha §, Ha 25, Ha 50.

2 rTpymma - KOrja JeNMMOCTh YHUCENl OIpeaessieTcs Mo cyMMme Hudp uuciaa- 3TO
MPU3HAKY JeTMMOCcTH Ha 3, Ha 9, Ha7, Ha 37, Ha 11 (1 mpu3Hak).

3 rpynma - KOTJa JEIMMOCTb YHCENl ONPEAETSeTCs II0CJe BBIMOJIHEHUS KaKHX-TO
neiicTBuil Hax uudpamMu 4YMcia- 3TO MpU3HAKK jAenumoctd Ha 7, Ha 11(1 mpusnak), Ha
13, 1a 19.

4 rpymma - KoOrma S ONpEICNIeHHWs JEeTMMOCTH 4YHCIa HCIONB3YIOTCS Jpyrue

MIPU3HAKY JICTMMOCTH - 3TO IPU3HAKY JIETMMOCTH Ha 6, Ha 15, Ha 12, Ha 14
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I'naBa 3. JkcnepuMeHTAIbHAS YACTh

3.1. Ompoc

AHKEeTHpOBaHHE MPOBOIWIOCH CpeAr oOydJarommxcs 6-X, 7-X KiaccoB. B ompoce
npuHsn ydactue 145 oGyuarommxcs MBOY COII Ne 18 r. Ilen3sr. im Obuto mpemsioskeHO
OTBETUTH HA CIICAYIOIINE BOIIPOCHI:

1. Kak BBl qymaere, CyHIECTBYIOT JU JAPYTrUe MPU3HAKU JCTUMOCTH OTIUYHBIE OT

TeX, KOTOPbIE U3Yy4YaJIUCh HA yPOKE?

2. EcTb u npu3HaKy I€IUMOCTH 7Sl APYTUX HATypaibHBIX yucen?
3. Xotenu Obl BBl y3HATh 3T MIPU3HAKU JEIIUMOCTH?
4, M3BecTHb M BaM KakHe-TMOO TMPU3HAKH JCIMMOCTH HATypalbHBIX Yucen?

Pe3ynbrarel mpoBeAEHHOrO oOmpoca MoKa3and, 4YTo 77% ONpOLIEHHBIX CUUTAIOT, 4YTO
CYIIECTBYIOT U JIpyTHe MPU3HAKU JICIIMMOCTH KPOME T€X, KOTOPHIE M3YYaIOTCs B IIKOJIE; TaK HE
CUUTAIOT - 9%, 3aTPYJHIIUCH OTBETHTH - 13% ompammuBaembix. Ha BTopoii Borpoc «Xotenu Ob1
BbI Y3HATh MPHU3HAKU JEIUMOCTH ISl IPYTHX HATYpPaJIbHBIX YKCEN?» YTBEPAUTENHHO OTBETHIIN
33%, manu otBer «Her» - 17% pecnionaeHTOB U 3aTpyaHUINCH OTBETUTH - 50%. Ha tperuit
Bonpoc 100% orpaiinBaeMbIX OTBETHIIN YTBEpAUTENbHO. Ha ueTBepThIil BOIIPOC MOJI0KUTEIBHO
orBetwiiu 89%, orBetim «Het» -  11% oOywaromuxcs, y4acTBOBaBIIMX B ONPOCE B XOJE

IMPOBCACHU HCCHCHOB&TCHBCKOﬁ pa6OTLI.

Ha Her He 3naro
1 Bompoc 113 12 20
2 Borpoc 48 25 72
3 Bompoc 137 0 8
4 Bompoc 145 0 0
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3.2. 3agaun

3amaua 1.

Ecnn w3 3agymaHHOro TpEeX3HAYHOIO YMCIA BBIYECTh 7, TO IOJyYE€HHAs Pa3HOCTh
paszeauTcs Ha 7, €CIM BBIUECTh 8, TO MOJIYYCHHAs Pa3HOCTh Pa3JeUTCS Ha 8; €CIM BBIYECTh 9,
TO TIOJIyYCHHAsl pa3HOCTh pazaenurcs Ha 9. Kakoe HaMMeHblllee M3 BO3MOXKHBIX YHCET
3aJyMaHo?

Pemenue:

3agymaHHOE yucio aenurtcs Ha 7, 8, 9. Haumenbmmm yuciom, nendmumcs Ha 7, 8 U 9,
ecTh unciio 7*8*9 = 504.

OtgerT: 504.

3amaua 2.

B marasun npuesnu menbiie 600, Ho 6ombiie 500 Tapenok. Korma cranu packiaasiBaTh
WX JIECATKaMH, TO HE XBAaTHJIO TPEX TapesoK 10 IMOJHOTO YHCJa JCCATKOB, a KOrja CTalu
packiiaapiBaTh 10 12 Tapenok, To octanock 7 Tapenok. CKOJIIbKO ObUIO Tapenok?

Pemenue:

Ecnm He XBaTHJIO TpeX TapesioK J0 IOJIHOTO YKCIIA JECSITKOB, TO 3TO 3HAYUT, YTO, KaK U
IIPU CYETE AFOKUHAMH, OCTaBaJIOCh 7 TapejoK. 3HAYMT, YUCIIO Tapeslok 0e3 AenuTcs 06e3 ocTaTka
Ha 10 u Ha 12, To ecTh Ha 60. Cpean yucen, merbmmx 600 u 6ompmux 500, TOIBKO OJTHO YUCIIO
540 nenutcs Ha 60. 3HauuT, Tapenok Obuio 540 + 7 = 547.

OtBet: 547 Tapenox.

3agaua 3.

Haiinure HamMmeHblliee HATypaJbHOE YHCIO, JAeJslieecs Ha 72, B 3alUCH KOTOPOTO
BCTpevaroTcst Bce nudpsl ot 1 10 9.

Pemenue:

Hckomoe unciio JOMKHO OeIUThes Ha 72, a 3HaunT, Ha9 uHa 8; 1 +2+3+4+5+6+7
+ 8 + 9 = 45, xotopoe nenutcs Ha 9. J{ns TOro, yToOBI YMCIO JENHIIOCH HA 8, OHO JOJDKHO
OKaHYMBATHCSI TAKUMH TpeMs UPpaMu, KOTOpbIe 00pa3yloT TPEX3HAYHOE YUCIIO, JIeIsAIeecs Ha
8. YuuTtsiBas Bce 3T0, UPPbl HEOOXOIUMO PACCTABUThH TaK, YTOOBI HAUMEHBIIINE CTOSIIH JIEBEE.
Taxum uncio spasercs 123457968.

OrtBet: HanMeHbIIee Ynucio 123457968.

3anaua 4.

Mayrnu nompocuil CBOUX JIpy3eil — 00€3bsiH MpUHECTH eMy opexoB. O0e3bsiHbI Habpanu
MOPOBHY OpeX0B U moHecnu Mayriu. Ho mo gopore moccopuiuck, U Kaxaas o0e3bsiHa Opocuiia
B KaXIyr 1o opexy. B pesynprare Mayrim nocranucs iauib 35 opexoB. I1o ckonbko opexoB

00€3bsHBI COOpaH, €CITM U3BECTHO, YTO KaXK/1ast U3 HUX MpUHecsa 00IbIIe 0JJHOTO opexa?
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Pewrenne:

Tak xak 00e3bsiHBI COOpaIM OPEXOB MOPOBHY U MOPOBHY OpPOCHIIM, TO M NMPUHECTH OHH
nopoBHy. Yucno 35 genutcs Ha 5, moaTtomy umeeM 5*7 = 35.

Bo3moxHbI 1Ba BapuaHTa:

1) O06e3psiH OBLIO 5, MpUHECTH TI0 7 OpeXO0B, OPOCKIIM 10 4 opexa, 3HAYMT, KaKaas
cobpana5+4=11.

2) O06e3bsiH ObLIO 7, MPUHECIN TI0 5 OPEeXOB, OPOCUIIH IO 6 OPEXOB, 3HAYUT, Kaxkaas
cobpana5+4=11.

3agaua 5.

TI'oTOBSICH K 3aHATHIO KPYKKa, pedsiTa HAIUTM TaKue 2 HATYPaJIbHBIX MOCIEI0BATEIBHBIX
YHCIia, HANMEHBITNE W3 BO3MOXKHBIX, UTO cyMMa MU(p KaXA0ro u3 HuX aenurtcs Ha 17. Kakue
yrclia Haluui peodsira?

Pemenue:

Haumensiiee uucio, oTiMuHOE OT HYIS, fensmieecs Ha 17, ects unucno 17, criemxyromiee
3a HuM 34. Hac 310 He ynoBneTBOpAT. YTOOBI 4MCIIO OBUIO HAUMEHBIINUM, OHO JIOJDKHO OBITh
BO3MOXXHO MEHbIIIEH 3HAUYMMOCTH, a 3HAUUT, UU(PHI B €ro 3amucu HauOONbIIUMHU W3
BO3MOXHBIX. PaccMoTpuM yncno 8899. Cymma ero uudp 8 + 8 + 9 + 9 =34 (nenurcs na 17).
Crnenyromee 3a HuM umcio 8900 umeer cymmy mudp 8 + 9 = 17, Toxe nenmurcs Ha 17, 4ro
YIOBJIETBOPSIET YCIIOBHUIO.

OtBet: 8899 u 8900.

3anauva 6.

CKOJIBbKO BCEro HaTypaJbHBIX 4Mcesl, He npeBblmatoux 500 u He aendumxcs HU Ha 2,
HM Ha 3, HU Ha 57

Pemenue:

[Tocuntaem komudecTBO umcen, Aensmuxcs Ha 2 (500 : 2 = 250). Ha 3 penmutcsa 166
gucen (500 : 3 = 166 (oct. 2)). [Ipu 5TOM ABa)XAbl YUTCHBI YUCHA, NETSAIIMECS HA 24 HA 3, TO
ecth Ha 6. Takux yucen 83 ( 500 : 6 = 83 (ocrt. 2). CnenoBareabHO, YUCEN, ACTSANUXCS HA 2 U Ha
3, 250 + 166 — 83 = 333. Ha 5 nmenutcs 100 uucen (500 : 6 = 100). IIpu 5TOM yuTeHBI YHCIa,
nensmyecs Ha S u Ha 2, To ecth Ha 10. Takux yucen 50 (500 : 10 = 50). Tak kak OHH BOIIUIA B
YUCIIO YUCEN, ASSAUIMXCSA Ha 2, TO 3AeCh X Hano UCKIoUnTh: 100 — 50 = 50. Cpeau sTux yucen
VUTEHBI B YHCJIE TEX, KOTOPBIE ACNATCA Ha 3, 3/IeCh UX HYXKHO UCKIOUMTh: 50 — 33 = 17.
Wckmroyas yucna, neismuecs Ha 2 U Ha 5, a Takke Ha 3 ¥ Ha S5, IBaXIbl UCKIIIOYMIN YHCIIA,
nensmyecs Ha 2, Ha 3 v Ha 5, 1o ecTh Ha 30. Takux yucen 16. CinenosarenbHo, 333 + 17 + 16 =
366, a 3HAYMT, YHCET, HE JCIANUXCS HU Ha 2, HU Ha 3, HU Ha 5, Oymet 500 — 366 = 134.

Otser: 134 yucia.
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Ho npusHaku neaIMMOCTH MOKHO IPHUMEHATH HE TOJBKO IIPH PEILICHHH JIOTHYECKHX
3a/1a4, HO U JUIS Pa3BICYCHUM.

1. Yrapnaii 3agyMaHHOe YUCJIO0.

IIpemioxu 3axymMath Kakoe-JIMOO TPEX3HAYHOE YMCIIO U MIPUITUCATh K HEMY TOYHO TaKoe
ke uyucno. [lomyuyuBrieecs WMIECTU3HAYHOE 4YHUCIIO IONPOCHM YMHOXUTh Ha 2, pe3ynbTar
pa3zienuTh CHavajia Ha 7, 3aTeM uyTo nosyuutcs Ha 11 u, Hakonen, Ha 13. Ilocne storo crpocu,
KaKOMW IOJIyYUJICSI OTBET, U Thl HEMEJUIEHHO HA30BEIlb 33 JyMaHHOE YUCIIO, pa3/IeIuB Ha 2.

2. JlearumocTthb Ha 11.

IIpemioxxn Hanucate J1r000€ MHOro3HauHoOe yuciio. K aToMy unciy Thl MOKellb ObICTPO
NPUITKCATh CIPaBa WM cJeBa OJHY HU(PY TaK, YTO MOIYYUBIINECS YUCIIO pa3aenuTcs Ha 11.

3. Yrapnaii 3a1yMaHHOe YUCJIO0.

Ecnu kT0 3aaymaer JBy3HayHOE YMCIIO, TO Thl CKaKH €My, YTOObl OH YBEJIHUYMJ YHCIIO
JIECATKOB 33 [yMaHHOI'0 4yKcia B 2 pa3a, K IPOU3BEICHHUIO NMPUOaBWiI Obl 5 eAMHULL, OTY4YEHHYIO
CyMMY YBEIMYMJ B 5 pa3 U K HOBOMY NpPOM3BEACHHIO NpubaBwii cymmy 10 equHui u yucia
3aJIlyMaHHOT0, a pe3yjbTaT MPOU3BEACHHBIX cooOmun Obl Tede. Eciu Thl U3 ykazaHHoro tede
pe3yJpTaTa BeIYTELb 35, TO NOMy4YHIlb 3a1yMaHHoe ynciio. MatemaTuka JI. Maraunkoro.

4. Crapunnbliii gokyc.

Bo3zbmu 24 cnuuku ¥ Tpu pa3inuuHbIX npenmMera. Ilo3oBu Tpu yuactHuka. Ilepssiit
3pUTEIb IIOJIy4aeT OAHY CIUYKY, BTOPOM — ABE, TPETHM — TpU. ThI MOBOpayMBaCIIbCA K HUM
CIIMHOW M IIPOCHIIb B3ATh KaXJOTIO MO BEIIMIE U3 JIeXKAIIMX Ha crose. [Ipeanoxu teneps
3pUTENIO, AEpKAIEMy IPEAMET B3STh POBHO CTOJBKO CIUYEK M3 YHCJIA OCTABIIUXCS B KYYKE,
CKOJIBKO Y HETO Ha pyKax. 3pUTelib, B3SBIIMIA BTOPON MPEIMET, MYCTh BO3bMET JBAX/Ibl CTOJIBKO
CIIMYEK, CKOJIbKO Yy Hero Ha pykax. llocienneMmy 3putento, B3MBIIEMY TPETHH HpEIMET,
IIPEJUIOKHU B3SITh YETBIPEXKIbI CTOJIBKO CIMYEK, CKOJBKO y HEro Ha pykax. Ilocne atoro mycts
BCE TPU 3pUTEIIA MTOJIOKAT CBOU NPEAMETHI B KADMAaHBI.

OOepHYBIINCH K 3PUTENSM U B3IVISIHYB Ha OCTABILUECS CIIMYKH, CPa3y FOBOPHILb, KaKON

npeaMET OH B3sJI.
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3akaouyeHue

3Hasi METOJbl HCCIAEAOBAaHUN MPU3HAKOB JEJIMMOCTH HATYpPaJbHBIX YHCET MOXHO
c(hOopMyIIUPOBATh MPU3HAKH JEIUMOCTH JTIOOBIX HATYPATbHBIX YHCEN.

[Ipu3HaKu METUMOCTH YacTO MCIOJIB3YIOTCS MPH PEIICHWH OJIMMITMAIHBIX 3a1ad, MpH
HaxOJKJICHWH OOIIEero 3HaMeHartels JIpoleil, B airedpe — Mpu penieHUH yYPaBHEHHH B IEIBIX
YyclIax.

[Tpu3Haku JETMMOCTH MIPUMEHSFOTCS B PA3IUYHBIX YUCIOBBIX (OKYyCaX.

B xoxe BoimoaHeHUs pab0ThI OBUTH PEIICHBI TOCTABJICHHBIC 3a1a4H:

1) M3Yy4YeH TCOPETUUYCCKUNM MaTeprall 1Mo JaHHOMY BOIIPOCY;

2) KpOME M3BECTHBIX MHE MPHU3HAKOB HA 2, 3, 5, 9 u 10, s y3Haj, 4TO CYIIECTBYIOT
enie npusHaku neaumoct a4, 6,7, 8, 11, 12, 13, 14, 15, 19 u t.1.;

3) u3ydyeH npusHak Ilackans - yHHMBepcaibHBIM NpPU3HAK JEIMMOCTH Ha Jt00o0e
HATypaJIbHOE YUCIIO;

PaGotas ¢ pa3HBIMU MCTOUYHUKAMH, aHAIU3UPYSI HaWJEHHBIA MaTepuan Mo HCClIeayeMoi
TeMe, si yOeauiics B TOM, YTO CYHIECTBYIOT NMPHU3HAKH JCIMMOCTH W Ha JIPyrUe HATypaIbHBIC
yucna. Hampumep, va 7, 11, 12, 13, 14, 19, 37, 4T0 1 NOATBEPAUIIO TPABUILHOCTH BBIJIBUHYTOM
MHOM TUIIOTE3bI O CYIIECTBOBAHUU JPYTUX MPU3HAKOB JEIUMOCTH HATypaJbHBIX uncel. Takxke s
BBISICHHJI, YTO CYIIECTBYET YHHMBEPCAIbHBIA MPHU3HAK ACITUMOCTH, AITOPUTM KOTOPOTO HalIel
dpaHIy3ckuii MaTeMaTuk mackaib bie3 u omyOnukoBan ero B cBoeM Tpaktate «O xapakrepe
nenuMocT yuceln». C MOMOIIBI0 ATOTO0 aIrOpUTMa, MOXKHO IMOJYYUTh MPU3HAK JACIUMOCTUA HA
T1000€ HATypaJIbHOE YUCIIO.

Pe3yabTaToM mcciie0BaTebCKO padoThl CTal CUCTEMAaTU3UPOBAHHBIA Marepuanl B
Busie TaOIuIel «lIpu3HAKU HETUMOCTH YHUCEN», KOTOPBIM MOXKHO HCIOJB30BaTh Ha YpOKax
MaTE€MaTHKH, BO BHEKJIIACCHBIX 3aHATHUSX C IEJIbI0 TMOATOTOBKH YYaIIMXCS K PEIICHUIO

OJIMMITMAJHBIX 3a71a4, IIpUu MOATrOTOBKE 06y‘-IaIOIlII/IXC$I K 3K3aMCHaM.
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Ipunoxenne 1. Tadauua npu3HAKOB AeJIUMOCTH

Ipu3znak Mpumep
Ha 2 UYucio 3akaHYMBaeTCs Ha YETHYIO TUPPY. | ...... 2(4,6,8,0)
Ha 3 Cymma mdp genures Ha 3. 378015: 3+7+8+0+1+5 = 24. 24:3
Ha 4 Yucno w3 [BYyX mociegHuX ero  uudp | ......... 12
HYJIU WK ACTUTCS Ha 4.
Ha 5 Yucino 3akanunBaercs Ha udpy S mmm 0. | ......... 0(5)
Ha 6 Uucno 3akanuymBaercss Ha uértHyro wuudpy | 375018: 8-uetHoe uncio
¥ cymma mudp aenurces Ha 3. 3+7+5+0+1+8 = 24. 24:3
Ha 7 Pesynbrar BBIUUTAHUS yIBOCHHOTO | 364:
nocienHed mudpel U3 drtoro uyuciaa 6e3 | 36 — (2 x 4) =28, 28:7
nocienHe uugpel 1enuTcs Ha 7.
Ha 8 Tpu ero mocneaHue HUPPHI YUCIA - HYIH | coooeeroerrineennennns 064
wim  o0pa3ylT YHCIO, KOTOPOE JICTHUTCS
Ha 8.
Ha 9 Cymma ero nudp umcna aeauTcs Ha 9. 3780153: 3+7+8+0+1+5+3=27. 27:9
Ha 10 UHuCa0 OKAHYMBAECTCA HA HOJIb | e 0
Ha 11 Cymma mudp uucina c uepenyrommmucs | 182 919:
3HaKaMu jenutcs Ha 11. 1-8+2-9+1—9=-22
-22:11
Ha 12 e mocnennue uudpsl yucna aensTcs Ha | 216:
4 u cymma mudp genurcs Ha 3. 2+1+6=9,9:3 u 16:4
Ha 13 Yucno JIECSITKOB JIaHHOT'O yucnia, | 845:
CIIOKEHHOE ¢  yueTBepEHHbIM  uucioM | 84 + (4 x 5) =104,
eIuHUII, KpaTHo 13. 104:13
Ha 14 Yucno 3akaHuMBaeTcss Ha 4€THY 1udpy | 364: 4 - yeTHOE YUCIIO
" KoTJIa pe3yibTar BerunTanus | 36 - (2 *4) = 28, 28:7
YIABOGHHOW TocnenHed uudpbl U3 3TOTO
yuciaa 0e3 mociemHed mUQPHl AETUTCA Ha
7.
Ha 15 Yucno 5 u Ha 0 m cymma mudp aenutcs | 65480:
Ha 3. 6+3+4+8+0=21, 21:3
Ha 16 Uerblpe ero mnociegHue HUQPBl YUCHA = | .ecocorvreennnns 0032
HyTd WIK  00pa3yloT 4YHCIO, KOTOpOE
Ha 17 Yucmo JIECATKOB JTAaHHOTO yucna, | 2905372905+36=2941"294+12=
CIIOKCHHOE C yBelIWYeHHBIM B 12 pa3 | =306"30+72=102"10+24=34.
YHUCJIOM €UHUL, KpaTHO 17. [Tockonbky 34 nenutcsi Ha 17, TO M
29053 nenutcst Ha 17
Ha 18 Yucno 3akaHuMBaeTcss Ha uétHyro uudpy | 2034: 4 - yetHOE UMCIO
U cymma ero mudp memurcs Ha 9. 2+0+3+4=9, 9:9
Ha 19 Yucno JICCSITKOB JTaHHOT'O yucia, | 646:
CIIOKEHHOE C YIBOEHHBIM gucioM | 64 + (6 x 2) = 76,
eauHuL, KpaTHO 19 76:19
Ha 20 Yucno 3aKaHYMBAETCA Ha 0 | i 40

npeanocaeaHsis nmudpa yeTHas
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Ha 23 Uucno penutcs Ha 23 Torma W ToJIbKO Toraa, | Hampumep, uncno 5819 nenurcs Ha 23,
KOT'JIa YUCIJIO COTEH, CJIOKEHHOE C YTPOSHHBIM | Tak Kak 58 + 19*3 =58 + 57 =115,1 +
YUCJIOM, OOpa30BaHHBIM JBYMs TMociaeaHumu | 15*3 =1 + 45 =46 nenurcs Ha 23.
udpamu, nenurcs Ha 23.

Ha 25 Yucno, cocrosuiee U3  JIBYX IHOCHEIHHX | oovvvvererireennn 75
nudp nenurcs Ha 25

Ha 27 Yucno penurcs Ha 27 Torga M TOJIbKO Torna, | Hampumep, 27125334 nenutcs Ha 27,
Korga Ha 27 genurca cymMmMa  yuceln, | Tak Kak 027+125+334= 486 nenutcs Ha
00pa3yromux rpymisl Mo Tpu 1udpsl (HaunHas | 27
C €JIMHHI).

Ha 29 Uucno nenures Ha 29 torga U Toiabko Toraa, | Hampumep, uncio 9483 nenutcs Ha 29,
KOIrZIa 4YHCJIO  JECITKOB, CIOXKEHHOE ¢ | Tak Kak 948 + 3*3 = 948 + 9 =957, 95
YTPOEHHBIM YHCIIOM €AUHUIL, IeTUTCs Ha 29 +7*3=116,11+3*6= 11 + 18 = 29.

Ha 30 Yucno pemurcd Ha 30 TOTDA M TOJBKO | vveeeeeeeevvveernnnn. 360
TOrJa, KOrja OHO 3akaHuuBaercs Ha 0, u
CyMMa Bcex HU(p aenurcs Ha 3.

Ha 37 Yucno genurcst Ha 37 torma u Tosibko Toraa, | Hanpumep, uncino 851 nenutcs na 37,
Korma Ha 37 JeaMTCS MOIYJb YTPOEHHOTO | Tak Kak JeauTcs [3*8 +4*5 — 1*%7| = |24
YKciaa COTEH, CIOXKEHHOTro ¢ yueTBepEHHbIM | + 20— 7| = |44 — 7| =37 nenutcs Ha 37.
YHCIIOM JIECSTKOB, 32 BHIYETOM UHWCIA €IUHUII,

YMHOXXEHHOTO Ha CEMb.

Ha 41 yucio aenuTcs Ha 41 torga u Tonbko Toraa, | [Ipumep: uncno 533 nenutcs Ha 41, Tak
KOTJa MOJYJIb Pa3HOCTH YHCIAa JECATKOB W | Kak |53 —4*3|=|53 —12| =41
YeTHIPEXKPATHOTO YHCIIA CIUHUI] JIEIUTCS Ha

Ha 59 Uucno npenurcas Ha 59 Torma wu Ttonbko | Hampumep, 767 nenutcs Ha 59, Tak
TOT /A, Korga YHCII0 IIECATKOB, | Kak Ha 59 gensarcs 76 + 6%7 =118
CJIOJ)KEHHOE c YHCIIOM eqnHUI, | 1 11 + 6*8 =59,

YMHOXEHHOE Ha 6, nenutcs Ha 59.

Ha 79 Yucno npenutcs Ha 79 Torma u  Tonbko | Hampumep, 711 nenutcs Ha 79, Tak
TOTJa, Korja YHUCIIO JIECATKOB, | Kak Ha 79 gensarca 71 + 8*%1 =79
CJI0’K€HHOE c YHCIIOM €IMHHII,

YMHOX€EHHOE Ha 8, nenutcs Ha 79..

Ha 99 Uucno npenurcs ©Ha 99 Torma wm Ttomibko | Hampuwmep, 12573 nenutcs na 99,
Torna, korma Ha 99 genurcs  cymma | Tak Kak Ha 99 nenutcs 1 +25 + 73
gyrcen, oOpasyrommx Tpymmel 1o aBe | = 99.
uudpsl (HaUnHAas ¢ €AUHUII).

Ha 100 | Ha 100 penstca TOIBKO T€ YMCIA, Y KOTOPBIX | «euvenevnnnnnn.. 00
JIBE TIOCJIeTHUE IU(PPHI HYJIIH.

Ha 101 | yucno nenurtcs Ha 101 Torma m Tonpko toraa, | Hampumep, uncino 494092 nenutcs Ha
KOT/Ia MOZYJb anreOpandeckoil cymmsl gucen, | 101, tak kak [49 — 40 + 92| = 101.
obpaszyromux Hed€THple Tpynmbel 1o 1Be | Yncmo 29694 nenutcs Ha 101, Tak kak
mudpsl  (HauMHAs C EIWHMI), B3ATHIX cO | [2—-96+94|=0
3HAKOM «+», U YETHBIX CO 3HAKOM «-» JCIUTCS
Ha 101

Ha 125 | Yucno, cocTosimee W3 TPEX TMOCTHETHHUX | wovvvreerrreeernnnn 375

udp nenurcs Ha 125
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Peuen3usi Ha Mcciief0BaTeIbCKYI0 paboTy No Teme
«Ilpu3Haku geaumocTH (mepsasi cotHs u 101, 125)»

yuennka 6B kiacca MBOY COII Ne 18 r. Ilen3nl
Ky3Henosa Aprema

HUccneoBarensckas pabota IMOCBsIIEHA aKTyalbHOH TeMe H3YYCHHs IIPH3HAKOB
JIETTUMOCTH HaTypaltbHbIX uucen 70 100, 1omnoiHeHHe y)ke H3BECTHBIX IMPH3HAKOB AEIMMOCTH
HaTypaJIbHBIX YHCEJl HAIEJIO, H3YyJaeMBbIX B LIKOJIE.

. Iens paGoter geTko chopmympoBana u obocHoBaHa. I11an uccnenoBanys BKIIOYAET B
ce0st Bce He0OXOIMMbIE ITAIIbI IS IOCTHIKSHHUSI IEIH.

Uccrneosarenbekas paboTa HIMEET JIOTHUECKH NPABHIBHYIO CTPYKTYpy. OHa COCTOUT U3
BBEJICHHSI, TEOPETHYECKOM YacTH, IPAKTHYECKOW 4YacTH, 3aKIIOYEHMS, a TakKe CIIHCKa
HCIIOJIb30BAHHON MPU HANHMCAHUM HCCIIEI0BATENIbCKOM paboThl JIMTEpaTyphl M IPHIIOKEHHM.
Pa6ora rpamotHo odopmiiera. OHa cosiepXuT OOIBLIOE KOJUYECTBO MaTepraa, 9To MO3BOJIAET
Goiee HATJISAHO PACKPBITH €€ OCHOBHbBIE PE3YIbTaTEL

Tema paboThl MOJHOCTBIO pacKpbliTa, ApTeM JIEMOHCTPHPYET 3HAHMs, BBIXOIAINHKE 3a
paMKH IIKOJBHOW IporpamMMbl. B pedepaTuBHOM uYacTH ApPTEM PacKpBIBAET TEOPETHYECKHE
OCHOBBI TIPH3HAKOB JICJICHHUS, CPABHUBACT MX MEXZY COOOH M JaeT CBOIO OLEHKY IUIIOCOB H
MMHYCOB TOTO WJIH WMHOTO MpH3Haka. Malp4iK T'paMOTHO IIPOAHAIH3UPOBAT OOJNBIIOE
KOJIMYECTBO JIUTEPATYPEI 110 33/IaHHOH TeMaTHKe.

PaGora  sBnsieTcss  WMCCIIEOBATENIBCKOM,  IIOITOMY  CIIOCOOCTBYET — PAa3sBHTHIO
[03HABATENILHOIO MHTEPECa, aHATUTHYECKUX CIIOCOOHOCTEH, pas3IMYHBIX CIIOCOOOB BOCIIPHSATHS
1 00paboTky HHGOPMAIHH.

B mpakTtuueckod dYacTH ApTeM NPOBOAUT AHKETHPOBAHME, pEIIAET 3a1ayd Ha
IpUMEHEHUE IPH3HAKOB JIEJICHUS! IIPH Urpax | JIp.

Ha mnpoTspkenrd Bcero mepuoja pabOTHI HAX MPOEKTOM y YYeHHKa (OpMHpOBAIUCH
HeoOXO0IMMBIE IPeIMETHBIE 3HAHUSA U YMEHHS, 00IIeydeOHbIe YMEHHSI ¥ HAaBBIKH, HEOOXOMMbIE
KOMIIETEHTHOCTH. '

Jlauayio paboTy MOXHO HCIIOJIB30BaTh B KadecTBe IMAAKTHYECKOrO MaTepuana s
opraHu3anyy (haxyIpTaTUBHBIX 3aHATHH [IPENoJaBaTeIsIMU IIKOJIBL.

Takum 00pa3oM, MOXHO 3aKIIOYHTH, YTO ITOCTABJICHHBIE IEJIH M 3aJaud yCIEIIHO
PaCKPBITHL.

Jlara: 19.12.2019r. Periensent: %fc/
Kucruna JI.®., yaurens MaTeMaTHKA

Toanucs XKuctunoi J1.M. 3apepsro

Jupexrop MBOY COLII Ne 18 r. Hqﬁ%L o A.C. Kupcanos

21



