
HAIJJ10HAJihHhIH I1CCJIE)J;OBATEJihCKI1H 

TOMCKI1H rron.MTEXHITTECKI1H YHI1BEPCHTET 
ITOflI1TEXHI1qECKA5I OflI1MITI1A)J;A IIIKOflhHI1KOB 2021 

I1mpopMaTHKa 
BapHaeT 0 

HHCTPYKIUUI K BbIIIOJIHEHillO 

aIO» 

Om1Mnuaoa cocmoum U3 12 1aoa'l. Ha ee Bbtnollnenue omaooumca 180 Munym. EC!lu Jaoanue ne 
yoaemca Bbtnollnumb cpaJy - nepexooume K CJ1eoy10UJ,eMy. ECJlu ocmanemca apeMa, aepnumecb K 
nponyUJ,eRRblM 1aoanWLM. 

IIpH BhllIOJIHeHHH 3a,[(aHHH r1eCTh: 
./ ba3HCHbie :meMeHTbl H306pIDKeHbl corrraCHO fOCT 2.743- 91. 

D D D D D 
0Tp11u;ae11e ,lJ;H3'hlOHKD;HSI Koe'hIOHKUHH 3neMeHT II11pca (Be66a) 3neMeHT illecl>cl>epa 

(HE) (HJilI) (H) (HJIH-HE) (H-HE) 

./ Orrepa:o;IDI div 03HaqaeT qacTHOe, a orrepa:o;IDI mod - ocTaTOK OT :o;eJIOqJiCJieHHoro .z:i;erreHIDI 
rrepsoro orrepaH.z:i;a Ha BTOpoli orrepaH.z:i; . 

./ B cxeMax arrropHTMOB CHMBorr +--- 03HaqaeT rrpHcsoeHHe (HarrpHMep, Z+---5 03HaqaeT rrpH

csoeHHe rrepeMeHHOH Z 3HaqeHH51 5) . 
./ B cxeMax arrropHTMOB rrapa 6rroKOB (corrracHo fOCT 19.701- 90), rrpHBe.z:i;eHHbie Ha pHcyH

Ke HH)!(e, 03HaqaIOT rpaHH:O:bI :O:HKJia (Me)!()l;y HHMH IIOMemaIOTCSI IIOBTOp5IIOmHeC51 .z:i;eli
CTBIDI), B KOTOpbIX YKa3aHI>I: 

11HHQHaJIU3. 

He11u;11aJI113. - HHH:O:HaJIH3a:o;Hsi :o;HKJia. ,D;elicTBHe, BbmorrH5IIOmeecsi 
TOJibKO O)l;HH pa3, IIpH BXO)l;e B :O:HKJI (Heo6513aTeJibHaSI HHCTPYK:O:H51). 

ill.Ar - H3MeHeHHe rrapaMeTpa :O:HKJia rrepe.z:i: crre.z:i:ymmeli HTepa:o;Heli 
(rrpH HaJIHqJiH rrapaMeTpa, Heo6si3aTeJibHM HHCTpYK:O:HSI). 

YII - ycrroBHe rrpo.z:i;orr)!(eHHe :O:HKJia; rrpH BbillOJIHeHHH ycrroBHSI ocy
mecTBMeTC51 rrepexo.z:i: Ha HHCTPYK:O:HIO rrocrre HaqarrbHOH rpaHH:O:bI :O:HK
rra ( o6513aTeJibHaSI HHCTpYK:O:IDI) . 

./ CrrpaBoqehle ,[(aeehle: 
1 )l;IOHM = 2.54 caHTHMeTpa. 

BHUMaHue! 
./ TeKcT 3a.z:i;aHHH crre.z:i;yeT rroHHMaTb 6YKBaJibHO. EcrrH BI>I o6Hapy)!(HJIH .ll:B051Koe TOJIKOBaHHe 

ycrrOBIDI, TO B OTBeTe YTO~HTe ero IIOHHMaHHe CJIOBaMH «Ey.z:i;eM CqJiTaTb, qTo ... » . 
./ flornqecKHe tj_)yHK:O:HH pa3pemaeTc51 o6o3HaqaTb JII06b1M H3 crre.z:i:ymmHx crroco6os: 

KOH'hlOHKD;HSI : a/\ b' an b ' a & b' a. b' ab (pa3pemaeTCSI orrycTHTb 3HaK) 

,Ll;H3'hlOHKD;HSI: av b' au b' a+ b 
0Tp11u;ae11e: a, -,a 
3KBHBaJieHTHOCTb: a ~ b' a = b' a ~ b ' a <=> b 
HcKJiroqarom;ee HJIH ( CYMMa rro MO.ll:YJIIO .z:i;sa) : a EB b 
HMrrJI11Kau;11H: a~ b 

./ Xo.z:i: pemeHHSI 3a.z:i;aHHli 1 - 10 orrHCbIBaTb B qJiCTOBHKe o6si3aTerrbHo! TeKcT oTBern crre.z:i;yeT 
rrpensapHTb CJIOBOM «OTBET» HJIH BbI)l;eJIHTb JII06bIM .z:i;pyrHM crroco6oM. 



BapuauT 0 

1. Ha BOK3a.rre Ha rn6no rrepBoro rreppoHa 6.hrna Ha,n:rrHc.b - «Bonor.n:a»; Ha rn6no BToporo 
rreppoHa - «I1CKOB mrn: HoBropo.n:»; Ha Ta6no TpeT.bero rreppoHa - «I1CKOB». KaK B.bUICHHJIB 
rracca:amp.bI, Bee rroe3,n:a cne,n:y10T He Ty,n:a, Ky,n:a YKa3.hIBa.rra Ha,n:rrHC.b Ha rn6no. CrrpalllliBaeTC5!, 
Ha KaKOM rreppoHe KaKOH rroe3,n: CT05m? OrneT o6ocHoBaT.b. (5 6a.rrnoB) 

2. IlepeBe,I(HTe qJiCJIO 3A5. l l 12 B CllCTeMy CqJiCJieHH5! c OCHOBaHHeM 6. (5 6a.rrnoB) 

3. B.bIITOJIHHTe CJIO)l(eHHe qJiCen: 13859 H 2112023. Pe3yn.hTaT rrpe,n:cTaBHT.b B CHCTeMe 
CqJiCJieHll5! c OCHOBaHHeM 12. (7 6a.rrJIOB) 

4. Me)l()zy HaceneHH.bIMH rryHKTaMH A, B, C, D, E, F rrocTpoeH.bI .n:oporH, rrporn)l(eHHocT.b 
KOTOp.bIX rrpHBe,I(eHa B rn6nm."(e. (OTCYTCTBHe qJiCJia B rn6nm."(e 03HaqaeT, qTO I1p5IMOH .n:oporn 
Me)l(.ZJ:y IlyHKTaMll HeT.) 

A B c D E F 
A . •l 4 

B 4 
-,,, 

6 " 6 .) 

c 6 ' ' . 4 

D 3 ~ 2 •.. 'I 

E 6 4 2 ~ 5 

F 5 

Orrpe,n:enHTe .ZJ:JIHHY KpaTqalimero IIYTli Me)l(.ZJ:y ITyHKTaMli A H F (rrpH ycnoBHH, qrn rrepe-
,I(BHraT.bC5! MO)l(HO TOJI.bKO no IIOCTpOeHH.blM .n:oporaM). (5 6a.rrJIOB) 

5. ,l(aH <PparMeHT 3JieKTpOHHOH rn6JIBU.bl. lfa 5{qeliKH D2 B 51qeliKy El 6.brna CKOrrHpoBaHa 
cpopMyna. TipH KOIIHpOBaHHll a,n:peca 5{qeeK B cpopMyne aBTOMaTJiqeCKll ll3MeHHJIHC.b. 

a) 3arrm1rnTe cpopMyny, KOTOpM rronycrn:Tc5! B 51qeliKe El. 
6) KaKoBa CYMMa qJiCJIOB.bIX 3HaqeHHH cpopMyJI.b1 B 5{qeliKe E 1? 

A B c D E 

1 1 10 100 1000 

2 2 20 200 =$B2+C$3 20000 

3 3 30 300 3000 30000 

4 4 40 400 4000 40000 

IlpHMeqaHHe: 3HaK $ o603HaqaeT a6COJIIOTHYIO a,n:pecal."(HIO. 

6. CocTaB.bTe H yrrpocTHTe cpopMyny <l>YHKUHH F .ZJ:JI5I cne.n:yIOmeli cxeM.bI: 

A 
& 

8 F 

c 

D 

(5 6a.rrnOB) 

(7 6a.JIJIOB) 

7. IlOCTpOHTe Ta6JIHU.bl HCTHHHOCTH ll orrpe,n:eJIHTe, paBHOCHJI.bH.bl JIM cpyHKl."(llll: (12 6a.rrJIOB) 
F 1 = x ~ (y ~ z) F2 = (x ~ y) ~ (x ~ z) 



8. I-lBaH rrepe.z:i:aeT cBoeMy .z:i:pyry I1rop10 ¢oTOrpaqnno pa.3MepaMM 28'346 x 4'724 TO'IeK, B 
KOTOpoH: MCIIOJTh3yeTC5I 16 MMJIJIBOHOB :o;BeTOB, OLJ:HMM ¢aliJIOM 6e3 MCIIOJih30BaHM5I C)l(aTM5I. y 
Banep1>1 ecn, :o;BeTHoli rrpMHTep, crroco6H1>1H: rreqaTaTh c pa.3perneHMeM 4800x1200 dpi. 

a) KaKOB 6y.z:i:eT pa.3Mep ¢oTorpa¢MM Ha 6YMare? OrneT 3arrMIIIMTe B CaHTMMeTpax. 
6) CKOJihKO BpeMeHM 6y.z:i:eT rrepe.z:i:aBaThC5I <Palin, ecJIM CKOpOCTh rrepe.z:i:aqM MH¢opMa:O:MM 

Me)l(LJ:y MaJih'IMKaMM 1M6aliT/CeKyH.z:i:y (o6'beM LJ:OIIOJIHMTeJihHOH MH¢opMa:O:MM 0 pa.3Mepe M rra
JIBrpe :o;BeTOB B ¢aH:Jie He Y'IHThIBaTb)? OTBeT 3aIIMIIIMTe B MMHyTax, OKpyrJIMB .z:i:o ThIC5I'IHhIX. 

(12 6aJIJIOB) 

9. ,IJ;M 6yKB JiaTMHCKOfO an¢aBMTa 3aLJ:aHhl MX LJ:BOM'!Hhle KOLJ:hl: 

I ti I ~ o I ~ oo I ~ 1 I ~ 11 I ~o I 
Orrpe.z:i:enMTh, KaKMe Ha6op1>1 6yKB MoryT 61>1Th 3aKo.rurpoBaHhI LJ:BOM'IHOH crpoKoli 

10011010011. (5 6aJIJIOB) 

10. ,IJ;aHa cxeMa anropMTMa rrporpaMMhI (1). 

1 
Ha'fano 

x +---1 

A [x,y] +--- f(A[x,y]) 

y +-y+1 
y < 4 

x +--- x+1 
x < S 

f +--- 1 

(11 6aJIJIOB) 

f +--- f(a-1)*a 

KOHel.l 

Orrpe.z:i:enMTe 3Ha'IeHMe 3JieMeHTOB MaccMBa A rro OKOH'IaHMH pa60T1>1 rrporpaMMhI, ecnM 
rrepBOHa'IaJihHO OHM MMeJIM CJieLJ:yIO:W:Me 3Ha'IeHM5I (HYMepa:o;M5I MaCCMBa Ha'IMHaeTC5I c 1): 

1 1 2 4 

2 
,, 

1 6 :) 

A[i,j] = 7 5 4 2 

5 0 
,, 

4 :) 

6 0 1 1 



11 . HanMIIDITe nporpaMMy, B KOTopoH: BBOMTC~ TPH r.rn:cna (,n:JIMHhI Tpex OTpe3KOB). BhI
Be,n:MTe ",IJ;A", ecJIM M3 orpe3KOB MO)l{HO cocr aBMTh TpeyroJihHMK, MHaqe Bhrne.n:MTe "HET". 

(11 6aJIJIOB) 

12. I1MeeTrn 4 3anoJIHeHHhIX MaCCMBa M3 100 3JieMeHTOB: 

• Name - xpaHMT <!>HO cry,n:eHTOB (.n:o 30 CMMBOJIOB); 

• Math - xpaHMT 3K3aMeHaU:MOHHhie ou:eHKM cTy,n:eHTOB no MaTeMaTMKe; 

• Phys - xpaHMT 3K3aMeHau:MOHHhle ou:eHKM cTy,n:eHTOB no cpH3MKe; 

• Inf - xpaHMT 3K3aMeHaU:MOHHhle ou:eHKM CTy,n:eHTOB no HHcpOpMaTHKe. 

MaccMBhI Math, Phys M Inf xpa~T u:enor.rn:cneHHhle ,n:aHHhie - ou:eHKM OT 2 .n:o 5. IJpttqeM 
3JieMeHThI MaCCMBOB c O.Li:MHaKOBhIMM HOMepaMH o6pa3)'IOT HHcpopMau:MIO 0 pe3yJihTaTax c.n:ar.rn: 
cecCMM o,n:HMM cTy,n:eHTOM (HanpHMep, Name[l] xpaHHT <!>HO nepBoro cTy,n:eHTa, Math[l], 
Phys[l], In:f{l] - ero ou:eHKM no MaTeMaTMKe, cpM3MKe M HHcpOpMaTMKe COOTBeTCTBeHHO; TO )Ke -
c .n:pyrHMM HOMepaMM 3JieMeHTOB). HarrMmMTe nporpaMMy, KOTOpM no MMeIOmeH:c~ MHcpOpMa
U:MM BhIBO.Li:MT cnMCOK cry,n:eHTOB, c,n:aBmMX ceCCMIO Ha «OTJIMqHo». (15 6aJIJIOB) 

Ilpwwe1-tanue. B npozpaM.Jvtax yKaxume Jl3blK npozpa;vtMupoearnm, no51,crmme CMblC!l Kaxooii 
nepeMeHHOU u npOKOMMeHmupyume OCH06Hble oeucmeU5/,. B 3GOGHUU 12 ttacmb npozpaMMbl, e 
Komopou OO!l:JICHO npoucxooumb 3anoflHeHue Maccueoe oaHHbZMU, peaJZU30ebzeamb He mpe6yem
c51,, omwembme ee KOMMeHmupoeaHHblM 6!lOKOM, HanpuMep, CJJl51, IIacKGJZ51,: 

{ 3llll0JlHeHUe .MllCCU606 OllHHblMU } 

IIpe.n:ce,n:aTeJih 
npe,n:MeTHOH KOMMCCMM no HHcpopMaTMKe, .n:ou:eHT B.H.IIonoB 



Ответы № 0 
 

1. 
1 – Псков 
2 – Вологда 
3 – Новгород 

2. 
2325.03136 

 
3. 

B6712 
4. 

A-B-C-E-F. Длина маршрута 4 + 6 + 4 + 5 = 19 
A-B-D-E-F. Длина маршрута 4 + 3 + 2 + 5 = 14 
A-B-E-F. Длина маршрута 4 + 6 + 5 = 15 
Ответ: кратчайший путь равен 14 
 

5. 
а) =$B1+D$3 
б) 3010 
 

6. 
CDBDAA ++  

 
7. 

Равносильны 
 

x y z F1 F2 
0 0 0 1 1 
0 0 1 1 1 
0 1 0 1 1 
0 1 1 1 1 
1 0 0 1 1 
1 0 1 0 0 
1 1 0 0 0 
1 1 1 1 1 
 
8. 

а) 15х10 см 
б) 383.1 секунды = 6.385 минут 

 
9. 

(100)(11)(01)(00)(11)=cadfa 
(10)(01)(10)(10)(011)=bdbbe 
(10)(01)(10)(100)(11)=bdbca 
(10)(011)(01)(00)(11)=bedfa 

 
10. 

1 1 2 4
2 6 1 6

[ , ] 5040 120 24 2
120 1 6 4
6 0 1 1

A i j

 
 
 
 =
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