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HaliauTe HemoIHOe YacTHOE U OCTATOK OT JIeJIEHHUS:
(@) 19 Ha 3; 666 Ha 4; (6) -3 Ha 5;-34Ha 7.

[lycThb a npu AesieHUHU Ha 7jaeT ocTaTok 5. Kakue ocTaTKy NpH Jie/IeHUH Ha 7 JAal0T Yucia
(@) a+5,(6)a+2014, (B) 2a, (r) 3a+ 15, (a) -a, (e) —a + 6?

Llesible yucaa a, b U ¢ JalOT NpU JeJeHUU Ha 5 ocTaTKU 1, 2, 4 cooTBeTcTBeHHO. Kakue
OCTaTKH IIpH JleJIeHUH Ha 5 fatoT uuciaa: (a) a+ b +¢; (6) 2a - 3b + 5¢?

Yucso a — yeTHoe. KakuM MoXKeT GbITh OCTAaTOK OT JieJIEHMs YMcJ/ia d Ha 67

(a) Ha#iznTe HauMeHbIlee HATYpaJbHOE YHUCJI0, KOTOPOEe PH JieJIeHUH Ha 5 1aeT 0CTaTOK
4, ipu fesleHUU Ha 7 JjaeT OCTaToK 6, a npu JiesieHur Ha 11 — ocraTok 10.

(6) HaliguTe HaMeHbLIee HATypaJIbHOE YHUCJI0, KOTOPOe JeJUTCS Ha 3, IpU JieJIleHHU Ha
25 maeT ocTaToK 22, pH JiesieHWU Ha 10 — ocTaTok 7.

Jletu gesnnu aneabcuHbl. 0Ka3anaoch, YTO HU Ha 5, HY Ha 3, HU Ha 4 YeJioBeKa anesbCUHbI
He JlesiTcs nopoBHY. Ho korza momyraii Kemra cbest oiMH U3 anesibCUHOB, OCTaBLIeecs KO-
JINYECTBO YK€ MOXKHO ObLJIO MOJEJUTh M Ha 5, U Ha 3 4YesIOBeKa, a Ha 4 Bce elje HeT.
CKOJIbKO 7K€ ObIJIO anejibCHHOB, €CJIM U3BECTHO, YTO UX 6b1J10 MeHble 407

(a) Ha#izute Bce HaTypasibHbIE YNUC/IA, IPU JleJIEeHUH KOTOPBIX HAa 7 B HETOJTHOM YaCTHOM
MOJIYYUTCS TO XK€ YHCJIO, UTO U B OCTATKE.

(6) Ha xakue HaTypaJbHbIE YMC/Ia MOXKHO pa3geauThb yucio 1001 Tak, 4To HermoJiHOe YacT-
Hoe GyJileT paBHO OCTaTKy?

le/l AeJIEHUHU HEKOTOPOI'o Y1cjia m Ha 13u 15 MOJIYyYUJIU OJVUHAKOBbIE YaCTHbIE, HO Ilep-
BOe JieJieHre OBLJIO C OCTATKOM 8,a BTOpoOe 6e3 ocTaTKa. HaﬁAHTe YHUCJIO m.

Maiua noccopusacs c IleTeit, noaToMmy pelnja nopsatb ero ¢ororpadpuw. CHayasma oHa
pasopBaJja ee Ha 8 KyckoB. [loToM B3sijla OJJUH U3 KyCOYKOB M pa3opBaJia ero elie Ha 8
KYCKOB, 3aTeM CHOBa B3s1J1a OJJUH U3 KyCOYKOB U pa3opBaJa Ha 8, U Tak jjajee. Y CHOKOUB-
LIKCh, MallleHbKa epecyrTasla KyCOYKH.

(a) Moruo 1 ux okaszaTbcst poBHO 2019 Kyco4koB?

(6) Kakoe HavMeHblllee YUCJI0 KYCOYKOB MOTJIO MOJIYYUThCSl, EC/IM U3BECTHO, YTO UX KOJIU-
4eCTBO BbIPAXKaeTCsl YeThIPpEX3HaUHbIM YU CJI0M?

B BepxHeM yri1y Tabaunbl 5 x 5 crout yucao 1. OcTasibHbIe KJIETKU NYCThl. B HUX BIUCHI-
BalOT YMCJIA N0 C/eyI0leMy NPaBUy: ecld B KaKOH-TO KJIeTKe CTOUT YUCJIO0 d, TO B CO-
CeJJHIOI0 MY CTYH0 KJIETKY MOXKHO 3alMCcaTh JIU60 YKCI0 44, 1160 yncio (a - 12), 1160 4uciao
(a + 3). Tak 3anoOJHUIN YHCIAMU BCe KJIeTKU. MOXeT JIM 0Ka3aTbCs CyMMa YMceJl cTaaa
paBHOH HyJ10?
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HaliguTe HeroIHOe YaCTHOE U OCTATOK OT JIeJIEHHUS:
(@) 19 Ha 3; 666 Ha 4; (6) -3 Ha 5;-34 Ha 7.

I[IycThb a npu AesieHUH Ha 7jaeT ocTaTok 5. Kakue ocTaTKy NpH JieJIeHUH Ha 7 AAl0T Yucia
(@) a+5,(6)a+2014, (B) 2a, (r) 3a+ 15, (a) -a, (e) —a + 6?

Llesible yucaa a, b U ¢ JalOT NpU JeJeHUU Ha 5 ocTaTKU 1, 2, 4 cooTBeTcTBeHHO. Kakue
OCTaTKH IIpH JleJIeHUH Ha 5 fatoT uuciaa: (a) a+ b +¢; (6) 2a - 3b + 5¢?

Yucso a — yeTHoe. KakuM MoKeT GbITh OCTATOK OT JieJIEHMs YMcJ/ia d Ha 67

(a) Ha#iznTe HauMeHbIlee HATYpaJbHOE YHUCJI0, KOTOPOEe IPH JieJIeHUH Ha 5 1aeT 0CTaTOK
4, ipu feJleHUU Ha 7 JjaeT OCTaToK 6, a npu JiesieHur Ha 11 — ocraTok 10.

(6) HaliguTe HanMeHbLIee HATypaJIbHOE YHUCJI0, KOTOPOe JeJUTCsS Ha 3, IpU JieJleHUU Ha
25 maeT ocTaToK 22, pu JiesieHMU Ha 10 — ocTaTok 7.

Jletu gesnnnu aneabcuHbl. 0Ka3anoch, YTO HU Ha 5, HY Ha 3, HU Ha 4 YeJioBeKa anesibCUHbI
He JlesisATcs mopoBHY. Ho korza momyraii Kemra cbest ofMH U3 anesibCUHOB, OCTaBLIeecs KO-
JINYECTBO YK€ MOXKHO OBbLJIO MOJEJUTh M Ha 5, U Ha 3 4YesIOBeKa, a Ha 4 Bce elje HeT.
CKOJIbKO 7K€ ObIJIO anejibCHHOB, €CJIM U3BECTHO, YTO UX 6blJI0 MeHblIe 407

(a) Ha#izuTe Bce HaTypasibHbIE YHUC/IA, IPU JleJIeHUH KOTOPBIX Ha 7 B HETOJTHOM YaCTHOM
MOJIYYUTCS TO XK€ YUCJIO, UTO U B OCTATKE.

(6) Ha xakue HaTypaJbHbIE YMC/Ia MOXKHO pa3geauThb yucio 1001 Tak, 4To HemoJiHOe YacT-
Hoe GyJleT paBHO OCTaTKy?

le/l AeJIEHUH HEKOTOPOI'o Y1cjia m Ha 13u 15 MOJIYyYUJIU OJVHAKOBbIE YaCTHbIE, HO Ilep-
BOe JieJieHre OBLJIO C OCTATKOM 8,a BTOpoOe 6e3 ocTaTKa. HaﬁAHTe 4YHUCJIO m.

Maiua noccopusacs c IleTeit, noaToMmy pelunja nopsatb ero ¢ororpaduw. CHavyasma oHa
pasopBaJja ee Ha 8 KyckoB. [loToM B3sijla OJJUH U3 KyCOYKOB M pa3opBaJa ero elie Ha 8
KYCKOB, 3aTeM CHOBa B3s1J1a OJJUH U3 KyCOYKOB U pa3opBaJa Ha 8, U Tak Jjajee. Y CHOKOUB-
IKCh, MallleHbKa epecyrTasla KyCOYKH.

(a) Moruo 1 ux okasaTbcst poBHO 2019 Kyco4koB?

(6) Kakoe HavMeHblllee YUCJI0 KYCOYKOB MOTJIO MOJIYYUThLCSl, EC/IM U3BECTHO, YTO UX KOJIU-
4eCTBO BbIpaXKaeTcsl YeThIPpEX3HaYHbIM YU CJIOM?

B BepxHeM yri1y Tabaunpl 5 x 5 crout yucao 1. OcTasibHble KJIETKU NYCThl. B HUX BIUCHI-
BalOT YMCJIA N0 C/eyloleMy NPaBUy: ecd B KaKOH-TO KJIeTKe CTOUT YUCJO0 d, TO B CO-
CeJJHIOI0 MY CTYH0 KJIETKY MOXKHO 3alMCcaTh JIM60 YKo 44, 1160 yncio (a - 12), 1160 4ucio
(a + 3). Tak 3anoJHUIN YHCIAMU BCe KJIeTKU. MOXeT JIM 0Ka3aTbCs CyMMa YMceJl cTaaa
paBHOH HyJ10?
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bJok 6. leauMmocTsh. YacTh 2

IlodzomosumeavHoe 3aHsAmue. YKa3aHus, omeembl U peuwieHus

3aHaTue IMNOCBALLEHO 3a/jla4aM 00 ocTaTKax yuces Ipu AeJIeHUH. [lo/1e3HO BCHOMHUTD onpenae-
JIEHHWE U paCcCMOTpPEThb, HalIpUMepP, KaK HaX0AATCA OCTAaTKHU OTPULIATEJIbHbIX YU CeJl.

v’ laHo HaTypasibHOE YucIIo d. JIn6oe 11es10€e YUCII0 d eIMHCTBEHHBIM CII0CO60M MPe[CTABUMO
BBUJEe a = kd + r,rae k ur — nenblie yucaa, 0 < r < d. Yucsio r Ha3bIBAIOT OCMAMKOM OT Jie-
JIeHUsI a Ha d, 9UCJI0 K — HEeNno/HbIM YaACMHbBIM.

3aMeTHM, 4YTO B KayeCcTBe AeJIuTesid paCCMaTpUBAKOTCA TOJIBKO HaTypaJibHbIe YHCJIA. HpI/I Ae-
JIEHWHU Ha OTpULaTeJIbHbIE LieJIble YUCJIa TOBOPHUTb 00 OCTaTKax HeJIb3sl.

3aaam/m, KOTOpbl€ pEKOMEHAYyEM pasoGpaTb BMeCTe C olipejeJIEHUEM.

e HafiauTe HeloJIHOEe 4aCTHOE U OCTATOK OT JieJIEHUS:
(a) 19 Ha 3; 666 Ha 4;
(6)-3Ha5;-34Ha’.

OtBet: (a)6m1,166u2,(6)-1u2,-5ul.

Pemenune. OTBeThbI aeayrT U3 CJIeAYyIOI X PaBEeHCTB:
(A)19=6-3+1,666=166-4+2;
(6)-3=-1-5+2,-34=-5-7+1.

KomMmenTapu. [Ipu 06cyxieHuH peleHust MyHKTa (6) M0JI€3HO 3aMeTUTh, YTO OCTa-
TOK IIPU ZleJIeHUH Ha d He MeHsIeTCsl TpY NpUOaBJIeHNH (BbIYMTAaHUM) yKciaa d. Hanpu-
Mep, —3 MpH JleJIeHUU Ha 5 JTaéT TOT Ke 0CTaTOK, YTO U -3 + 5 = 2,

e [lycTb a npy Jle/IeHNH Ha 7/aeT 0CcTaToK 5. Kakve ocTaTKM pH ieJIeHUH HA 7 JAl0T YUcIa
(@)a+5,(6)a+2014, (B) 2a, (r) 3a + 15, (x) -a, (e) —a + 6?

Ykazanue. MoXKHO paccyAaThb 10 CMBIC/TY ocTaTKa. Hanpumep, B (a) ecsiu yncio a —
HECKOJIbKO pa3 7 u emle 5, To a+ 5 — Heckosibko pa3 7 ¥ eme 10 =7 + 3, To eCcTh He-
CKOJIbKO pa3 7 u ewe 3. [lasiee mpuBeleHbI PelleHUs C UCII0/Ib30BaHUEM OpPMYJI.

OteeT: (a) 3, (6) 3,(B) 3, (r) 2, (1) 2, (e) 1.

Pewenue. 1o onpenenenuto a = 7k + 5. Torga nosyyaem:
(@)uyucnoa+5=(7k+5)+5=7k+10=7(k+ 1) + 3 gaét ocraroxk 3,

(6) yncnoa+ 2014 =7k+2019=7k+ 288 -7 + 3 =7(k + 288) + 3 gaét ocraTok 3,
(B) uucno 2a =2(7k+5) =14k + 10 = (2k+ 1) - 7 + 3 faéT ocTaToK 3,

(r) uucno 3a +15=3(7k+5) +15=21k+30=7(3k + 4) + 2 gaét ocraTok 1,

() gyucno -a=-7k-5=7(-k-1) + 2 1aéT oCcTaTOK 2,

(e) uucno -a + 6 =-7k-5+6=-7k+ 1 gaét ocrarok 1.
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1. Uesble yucaa a, b U ¢ JAOT NpU JeJleHUU Ha 5 ocTaTKU 1, 2, 4 cooTBeTcTBeHHO. Kakue
OCTaTKH IIpH JleJIeHUH Ha 5 fatoT uuciaa: (a) a+ b +¢; (6) 2a - 3b + 5¢?

OTBeT: (a) 2, (6) 1.
Pewenue. 1o onpenenenuto a = 5x+ 1,b = 5y + 2,¢ = 5z + 4. Torga

(@ uucno a+b+c=0GBx+1)+Gy+2)+Gz+4)=5x+y+z+1)+2 paér
OCTaTOK 2.

(6)yucno 2a—3b+5¢c=205x+1)—-3Gy+2)+506Bz+4)=52x—-3y+32)+
16 =5(2x —3y +3z+ 3) + 1 gaét ocratok 1.

2. Ywucnao a — yetHoe. KakuM MOXKeT 6bITb OCTAaTOK OT JleJIEHUs YKCIa a Ha 67
OtBeT: 0, 2, 4.

Pemenue. [1o onpegenenuto a = 6k + r. Tak Kak YUCJIO a YETHOE U cyaraeMoe 6k Takke
YETHOE, TO YETHBIM JJOJDKHO OBITh U YHUCJIO I'. 3HAYHUT, OCTATOK MOXET OBITh TOJBKO 0,
2 wiau 4. Bce Tpu BapuaHTa BO3MOXXHBI. Hanmpumep, Takve OCTAaTKU AAIOT YETHBIE
yucaa 0,2 u 4.

3. (a) HaiizuTe HauMeHbIlee HATYpaJbHOE YHUCJI0, KOTOPOE IPH JieJIeHUH Ha 5 1aeT 0CTaTOK
4, ipu fesleHUU Ha 7 JjaeT OCTaToK 6, a npu JiesieHur Ha 11 — ocraTok 10.

(6) HaliguTe HaMMeHbLIee HATypaJlbHOE YHUCJI0, KOTOPOe JeJUTCsS Ha 3, IpU JieJleHHU Ha
25 maeT ocTaToK 22, pu JesieHMU Ha 10 — ocTaTok 7.

OTBeT: (a) 384, (6) 147.

Pemienue. (a) Eciiu nckoMoe YKC/I0 YBEJUYUTD Ha 1, TO OHO GYAeT AeauThcs Ha 5, 7,
11. 3Tu 4Yucia B3aMMHO MOPOCThI, 3HAYUT, 3TO YUCJIO [JOKHO [€JUThCI Ha
5.7 .11 =385. 3HauuT, HAUMEHbLIIee MOAX0/s1ee YUCI0 paBHO 385 - 1 = 384.

(6) Eciu uckoMoe 4KciIo yBeJIUYUTh Ha 3, TO OHO 6yzeT AeauTtcs Ha 25, 10 u 3. Torga
OHO J1oJnkHO AenuTcs Ha ux HOK (25; 10; 3) = 150. 3HauuT, HAUMEHbLIEee YUCJI0, IO -
XoJisilee 1o ycaoBU paBHo 150 - 3 = 147.

4. JleTu fenusu anesbCuHbl. OKa3a/och, YTO HU HAa 5, HU Ha 3, HU Ha 4 Yyesi0BeKa anesibCUHbI
He AensaTcs nopoBHY. Ho korga nmonyrait Kera cbes ojUH U3 aneibCUHOB, OCTaBIlIeecs KO-
JINYECTBO y»Ke MOXKHO ObLJIO MOJEJUTb U Ha 5, U Ha 3 4esiOBeKa, a Ha 4 Bce elje HeT.
CKOJIBKO >Ke OblJI0 alleJIbCUHOB, €CJIM U3BECTHO, YTO HUX ObLJI0 MeHble 407

OTBert: 31.

Pemenue. [Tocse Kenu kosiMyecTBO aneibCHHOB CTaJIO AeJUTbCS Ha 3 U 5, a 3HAUUT U
Ha 15. PaccMoTpuM ciay4damu.
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(1) Ecnu nocne Kewn 6b110 15 anesbCUHOB, TO B Hadasle UX 6bLI0 16. ITO 4UCIO
KpPaTHO 4, 3TO NPOTHBOPEYHUT yCJIOBHIO.

(2) Ecniu mocne Kewn 66110 30 anesibCUHOB, TO B HavaJsie UX 6bl10 31 — 3TO yoBJle-
TBOpSIET YCJIOBHUIO.

(3) OctanbHble yncta, fensiyecs Ha 15, yxxe 6oubuie 40, To eCcTb He MOAXOASAT 110
YCJIOBHIO.

(a) Haﬁ,CLPITe BC€ HaTypaJibHbIe YHCJIa, IPU eJIEHNH KOTOPbIX Ha 7 B HEMOJIHOM YaCTHOM
IMOJIYYUTCA TO 2Ke YUCJIO, YTO U B OCTATKe.

(6) Ha xakue HaTypaJbHbIE YMC/Ia MOXKHO pa3aeauThb yucio 1001 Tak, 4To HermoJiHOe YacT-
Hoe GyJileT paBHO OCTaTKy?

(a) OTBer: 8, 16, 24, 32, 40, 48.

Pemenue. UckoMble 4yncia UMeOT BUJ 7a + a = 8a, rae a — 1esoe yuciao ot 0 o 6.
Ecnu a = 0, To moJiy4aeM 4ucJI0, He SIBJSAIOLIeecs HaTypaJbHbIM. B ocTaibHBIX Bapu-
aHTax nojsyyaem 8, 16, 24, 32, 40, 48.

(6) OTBeT: 1000, 142,90, 76.

Pemenue. Ecnu fenvutenb paBeH d, a HENOJIHOE YaCTHOE U OCTATOK PaBHBI I, TO U3
ycnoBus 1001 = dr + r=r(d + 1). [Ipu aToM d — HaTypasbHOE YKCJIO, A IIeJI0e YHUCJIO I
ot 0 10 d - 1, TO eCTb epPBbIH MHOXHTEJIb MeHbIIIEe BTOPOTO.

Yucno 1001 MoxxHO NpeACTaBUThL B BU/Jle IPOU3BEJeHUSA [BYX HaTypaJbHBIX Yuces
TOJbKO 4 cioco6amu: 1-1001,7 - 143,11 -91, 13 - 77. 3TUM ciy4asiM COOTBETCTBYET
3HaueHus d, paBHble 1000, 142, 90, 76.

le/l AeJIEHUH HEKOTOPOI'o Y1cjia m Ha 13u 15 MOJIYy4YUJIU OJVUHAKOBbIE YaCTHbIE, HO Ilep-
BOe JieJieHre OBLJIO C OCTATKOM 8,a BTOpoOe 6e3 ocTaTKa. HaﬁAHTe YHUCJIO m.

OTBerT: 60.

Pewmenue (paccyxgenusi). Yucsno 13 Ha 2 MeHblie 15. 3HAYUT, IPU OJHOM U TOM Ke
JaCTHOM N OCTaTOK OT AesleHusl Ha 13 Ha 2n 60J1blile, Y4eM OCTATOK OT JeJieHHs Ha 15,
TO ecTb 2n = 8. OTcroja geaumoe paBHo 15-4 =13 -4 + 8 =60.

Pemenue (dopmyanl). U3 ycnoBuss m = 13n + 8 = 15n, orcrogan = 4,m = 60.

Maua noccopuacs c IleTell, Ho3TOMy pelinia nopsathb ero gpororpaduto. CHayasa oHa
pasopBaJia ee Ha 8 KyckoB. [IoToM B3sila O4MH U3 KyCOUKOB M pa3opBaJjia ero euie Ha 8
KYCKOB, 3aT€M CHOBa B3s1J1a OJJMH U3 KYCOYKOB U pa3opBasia Ha 8, U Tak jasee. Y CIOKOUB-
mrch, MaleHbKa nepecyrTasna KyCoYKH.

(a) Moru10 /11 ux oka3zatbcst poBHO 2019 KycoykoB?
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(6) Kakoe HauMeHblIee YUCI0 KYyCO4YKOB MOTIJIO ITOJIYYHUTbCA, €CJIN U3BECTHO, YTO UX KOJIU-
YeCTBO BbIpaXaeTcd ‘leTblpéXBHa‘{HbIM qyucaom?

OTBeT: (a) HeT, (6) 1002.

Pemenue. Kaxxzpiil pa3 Maiua U3 oAHOro Kyco4ka Jies1aeT 8, TO eCTb KOJINYeCTBO KyC-
KOB yBeJINYMBaeTcs Ha 8 - 1 = 7. 3HAUUT, YHUCJIO KyCOYKOB, KOTOPbIe y Heé MoJyya-
I0TCS, — BCe MOAPSAJ YUCIIa, JAloIHe TPU JieJIeHUH Ha 7 ocTaTok 1.

(a) Yucso 2019 mpu fesneHnu 7 AaéT OCTATOK 3. 3HAYUT, TAKOE YUCJIO KYCOYKOB HE
MOTJIO MOJTyYUThCH.

(6) MuHMMasIbHOE YeThbIpeX3HAaYHOe YHCJI0, Aal0llee IPH JeJIeHHH Ha 7 OCTaTOK 1, —
1002.

B BepxHeM yruy Tabsaunbl 5 x 5 crout yucio 1. OcrajnbHble KJIETKH MyCThl. B HUX BIUCHI-
BAIOT YHMCJIA [0 CJIe/lyolleMy NPaBUJIy: eCJIM B KaKOH-TO KJIeTKe CTOUT YHCJIO d, TO B CO-
CeIHIOI0 MM CTYIO KJIETKY MOXKHO 3alIMCaThb JIN60 9ucII0 44, 1160 yncio (a - 12), 160 4ucio
(a + 3). Tak 3amoJIHUIM YUCJIAMH BCe KJIeTKH. MOXeT JI 0Ka3aTbCsA CyMMa 4McesI CTala
paBHOH Hy/10?

OTBeT: HeT, TaK He MOTJIO CJIYYUTbCS.

PeweHnue. 3amMeTHM, 4TO nepBoe 4yucao 1 Aaét npu geseHuu Ha 3 octaTtok 1. Eciu

4HMCJIO d JA€T ocTaToK 1, To nyuciaa 4a, a - 12, a + 3 gamT TOT e oCcTaToK. /leicTBuU-

TesJbHO, ecnu a = 3k + 1, 10 4a = 4(3k + 1) = 3(4k + 1) + 1,2 B oCTa/IbHBIX CJIyYassx MPH-
6aBJIsieTCs UM BBIYUTAETCS YUCJI0, KpaTHOe 3.

BbIBO/;: BCe unca B Tabidle 6yAyT JaBaTh NPH JieJIeHUU Ha 3 0CTaToK 1.

CymMma 25 yuceJ1, JalOIUX PU JeJeHUHU Ha 3 0CTAaTOK 1, JaéT TOT e OCTATOK, UYTO U
yucso 25, To ectb 1. OHa He MOXKeT ObITh paBHOMU 0, Tak Kak yucjao 0 He JaéT ocTa-
TOK 1.
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