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1.

Ldenxiuz ocBoeutrr.a rvctlu
.f,BJrrroTc.fl r.rsyqeHr{e cTyAerrTaMr{

aJrropr4Tt\toll o6pa6orxLr AaHHbrx.

paspa6orxr4 arrf oprrrMprqecKr4 x

2. MncTo Akr

,{ucqHn.nrzHa BXoAr4T. n 6asosyro

ocBoeurlfl Arlcrlr4[nr,rHrr Heo6x

zuSoprrraqr4 oHHrrx Ar4crlr4rril4u rd3

yMenvrs., npzo6perennbre crv
lrc[oJrb3oBarbcfl rrpz Aalrsefturena
HayKaMLr (Crpyrirypbr r4 €urfoparMbr

rrporpaMM:rzpoBaHr4r, odrexr
rrporpaMMLrponaur.re), fiprr BErrroJrH

MoAeJrr4poBaB[4eM 14 o6pa6ornofi

pa6orur.

3. KOMIIETEHIINLI OB

B pe3ynbrare ocBoeHLrjf, Ar{crlr4rr

o6rqenpo 
sr3CCLr oHarbHbrMrr KOMrrereH

IOTOEIHOCTbIO AH€UIT43KIPOBATb

rrporpaMMzponaurr.,r (O|II(_3);

roroBuoorrro K pa3pa6orxe

r3brKoB lr IIaKeToB rrprzKJraAHbrx n

B p%ynbrare ocBoeHru

ctreAyrotque pe3yJrbrarEr o6pa:onauua:

1) 3uaru: ocHoBEr coBpeMe

aJrfoplrTMr4qecKr{ e cTpyKTyp6r

rrporpaMMr.rp oBa:a:zs. @nR4 ) .

2) Vuerr : ca.Mocro{TenbHo

oa3OBBrx iuf oprrTMr4qecKr.rx cTpyKTyp,

coBpeMeHHbre r3brKr4 nporllaMMrrpoBa

p a3Br{Trr.rr re:luo,rrofuft nporparraMr4poB

o cB o EHrrfl AUr CrIr4 rrJ[4Hbr

urr (uo4ynx) <<Anroprarnabr r,r aJrfoprrrMrrqecrc4e .f,3brnv))

Hbrx iurropr4TMrlqecKr4x crpyKTyp 
"qaHHbrx, 6asonrrx

TOM qI{cJIe frorrcKa 14 yllop.qAoqyrBailVrfl, ycBoeHr{e ocHOB
uzft, oqenxu cJroxHocrrz anropl{TMa.

JII4HbI B CTPYKTYPE OIIOII BO

Ar4crlr4rJrr4H OIIO|I. {nx ycneuiHor,o rz3yq elufl kr

3HaHLrfl. rrrKoJrbuoro Kypca <ITIHSopuarvKa yr IIKT),
HH''* cryAeHraMr4 rro [po]-paMMe cilo" 3uauutr u
v B pe3ynbrare r43yrreHr4.f, Ar4crlr4rrJrrrubr, 6ypiy:.,

LI3WEHI4LI KYPCOB, QB.3AHHbIX C KOMIIbIOTEPHbIMI4

rrorepuoft o6pa6ornz AaHHbrx, ,3brKrr lr Mero.4br
rlp oBa HHo e nporpaMMrrp oB aHr4 e, ft yHxquouanuro e

14 KypcoBrrx pa6or cBr3aHrJbrx c MareMarriqecxr4M

AaHHbrx, nrrnycruoft xnanzc[uxaqzoHHoff

OCBOEH
IIIETOC.fl, (DOPMI4PyEMbIE 

B PE3yJIbTATE
r Ar4 crlrilrJrr4 Hbr (MOAyr.fl )

bI cryAeuThr o6na4aror neperrr4cneHHr,rMr.r Hr.rr(e

upo6neurr u HanpaBrrelr4rr pa3BkrrLrfl rexHonorzft

I4pyrcqr4x amopr4TMoB n peanusa\um ux na 6aze
MoAerrrzpo BaHnfl. Gf K_3 ) ;

ooyraroupftc.l AoJrlr(eH AeMolrcrprzpoBarb

[MII:

6IX {3bIKOI] rrpofpaMMzpoBAHHs) ocHoBHbro

HarrpaBJreHtrfl. pa3Bnrul rexnonorzfi
'K-3), 

ocnoBHbre

T6 aJIrOpuTMr4rIecK[e peueHIZ' Ha ocHoBe
rz3OBbIBaTb aJrropr4TMr4rlecKI4 e pelreHI{.'r, rrclonb3v'
(II R - 3 ), anurn3up onam npo 6JreM6r u Hanp aB rrelLrfl
(orrK-s);



3) Bna4elrr: ocHoBa.MLr

aJrropaTMr4qecKr4x pemeH

lporpaMMr4poBaHz.fl B

MoAerrLrpoBauw (IIR_3)

anaJrr43r{ponarr npo6neMrr 14

(otrrc_.3).

rrbrx r3lbrKoB rrporpaMMr4poBaHrrr, HaBbrKaMu paspaborxz
peanv3alfl.rr4 vx HA coBpeMeHHOM .f,36rKe

[pr4x:JraAHor-0 [pofpaMMr4poBaHzr, N4aTeMaTr4gecKofo

IIOCTITIO I( CAMOCTotTenbHOMy LI3yrIeHrZIO LI AHaJIU3:Y

paBJreHIz.{ pil3Brrrrr.rr rexHoJron4ft nporpanrMvpoBaHr4,

4, CTPYKTYPA LI AEpxAHr4E Ar4 crllrrurur Hbr (M OAyJrfl )
o6rqar rpyAoeMKocrb cocraBJrrer 6 sa.rerurrx eAr4Hr4rI, 216 \acoe.

(Dopuu reKyruel.(
KOHTpOJTf,

ycneBaeMocTr{

(no uedennu
ceuecmpa),

Qopua
npolrexyro.rnoii

ATTECTAUI4I4

(no ceuecrnpaurl

sa.rer
(nepearrecraqr

x)

Peftrzur-
noHrpomJVol

PasAer (renaa)

IACrIr4IrJrI4Hbr

fri

-oo
()
o

o
H

,qir

y.re6uoft pa6ornr, BKJrroqa,
.rrreJrrHyro pa6ory cryAeHToB

rr rpyAoeMKocjrb (n vacax)

06leu
y.re6no

u
pa6orrr

rrpr4MeH

EHIIEM

r{HrepaK

TI4BIIEIX

METOAOB

(n vacax
/%)

Ilepearrer;raulai
Onpe4eaeHze
I{CTIIHHOC:TN

BbICK€I36IBI}HILII,

flocrpoeHue
ra6twr
I{CTI{HHOCIII

JIOIITFIeCKIIX

nrrparreunff
Ilpe4crauenze
aJrropzTMa B BrrAe
6lox-cxeunr,
rrporpaMMrra.tr
peaJrrcarlurr
aJrropr{TMa

qpe,4craBnerHHOro

B BIIAe 6lor<-
CXEMbI HA 

'3bIKEnporpaMMlrpoBaH
LIA,

Maccrurr.
Wnu\uurusitr]lus,
IIOIICK IIO KJTIOq

Ilonqrze
aJrroprzTMa,

Cnoficrna.
Cnoco6rr
npeAcTaBneHrr.rr.

OcnosHbre
anlopuTMIIqecKHe
crpyKrypbr



J Marurzrra
Trrcpzrra.
Hopua:rnnr,re
anropllrMbt
Maprona

I 4-6 6 2 9 2/25 Pefir.
KOHTpO

Ht-

Hf-
2

4 Maccrctr.
Anroprzruu
flot'Icl(a a
copTr4poBKrr.

I 7-8 A+ 2

2

6 3150 PerZn
KOHTpO

I Xapaxrepnr:ruxu
CJIO}I(HOCTPI

aJrropI1iTMOE

OIIeHxa
CJIOXHOOTII

aJrropI,rT.Ma,

TpyAo€lr<ocrr
aJII'OpIIT]\,Ia,

Tpy4odrvrr<ocrr
3aI.aq,

I 9-10 4 6 ^ 
laa Peftru

KOHTpoJ
f-

2

f Perypcunnrre z
lrreparluoHHbre
aJrrop14Tr\{6r,

I I 1a
L L- I' + L 6 3/s0 Pefirz.

KOHTPOJI

r-

f-
3

a
J

7 I Jftzuefirnre
CNNCRII,

,{o6annerrue,
yI'alle}Jklel

3JIeMeHTa, nollcK
no ICIIroqy.

13- l5 6 4

4

9 3130 PerZrzr
r(oHTpoJr.

8 ,{noz,rurte
,{epenra, O6xoA
ABOI4IIHOfo

.qepeBa,

I t6-18 6 9 3/30 PeftrnH
KOHTpoJrr

Bcero I 18 t6 18 162 20t31 llepearrec
.s (saver), :

1. Iossrue aJrropr4TMa. Cnoftcrnr
2. Ocuonsrre aJrropr4TMrzqecKr4e c3 AnropnrufiqecKa,Hepa3perrrr4t

1 Mauunra Trropuur,a () uica)
5. Hoprr,rzurruEre aJlrolplz"onu, Mupo

- Pefirlznr-KoHrpoJrbJ\lbl (2 
"u.u;6. XapaxrepvcrrrKrr cJroxuocrrr iu

Tpy2loduxocrb €rJrropr4rMa. (4 q
7. MacorEsrr. Cnoco6u copr"pf"u
^ copu4ponxz (4 vaca)
8. Anropzrubr [orrcKa n rer<cre (2

^ 
Pefi,raur.-KoHrpoJrb Na2 (2ru.u;

9. Pexypcr4BHbre v ureparlr4ouHbre
1 0. JJvne,ftnbre crrr4cKr{. lo6aueuze
11. {norzuubre AepeBbr" O6xo4 4eor

Pefir:unr-xoHrpoJrb J\b3 (2vaca)

1 Alropurlmr. OcHosubre anfopr4
Marurrna Tuopzura. HopnaaniH2.

Cur
pyK:
OCTI

lsa (

)pa
,a)

Ma(

Yla
IIHOI

PA:

T14IIE

} AJI]

JIEKIII,II4

lcodrr npeAcraBJrenux (2 uaca)
typu Q.raca)
Quaca)

2uaca)

rnaon OrIenKa cJrolr(Hocrr{ aJlropr4TMa.

)cr4r!oB. Oqenxa cJrolxHoc anroprrrMoB

)rrrMbr. Quaca)
,reuzre gJreMeHTa, rror4cK [o Knroqy (4 uaca)
'o AepeBa. (4 uaca)

IOPHbIE PAEOTbI

cKrze crpyKrypr,r (2 vaca);
'opr4rM6r Maprona e uaca);



3.

4.

5.
6

7.

Ltrs yctremnor.o
ACIIO JIb3 O-B AHII E AKTIIBH];IX

6. or{EHOqHbrE
ITCIIEBAEMOCTTI,

OCBOEHI4fl NI4
OEECIIEI{EHI4E CA

15. Maurzsa ffocra

l\{accznrr. Vuoil.a4o.rznan
A.lropurua [or4cKa n
Pexypcznuhre rr zreparlrron
JTzneftHrre crrr4cKr4. O6parn
fJaozrunrre AepeBbr. (4 uaca)

zu
BHLIMAHZrfl I{MIITAIIUOHHbIM MONEJI,M
rrpoqecc y.re6uo_no:uasarerunoft
cuoco6crnyroqeMy Haz6onee rny6o

3aAaHun ilo [epearrecraquu.
/{nr ycnellrHoro npoxo)KAeHr4.'r rI
3^aufLrrtrrb pe$epar Ha oArly 

"a 
,rpa4o,

oJroK-CXeMbr r.r KOAa Ha coBpeMaHHO,
Teurr 4,rrn perfepara:

1 Heo6xoArzMocrb yroqHeur4, r(2 llpo6nevmr Anroprz:ruzqecKofi

9. llepevz.o"rura v pa3pe[rr4Mbre

] !. Ilepe,uzcJrrzMocrb 14 BbrqLrcJrrzMc
I 1, Ilepe.racJrrrMoe HepzBpelrrzMoe I
1 2. Oupe4eJreHrre Marrrr4ubr Tr,ronzs

16. OcnoeHar rr4[ore3 aTeopnn
1 7. MaprconoKr4e anroprrrMbr.
1 8. CnoxtuooTb aJrropr4TMoB.
T9

20 TMIZ

3aAa.r

_Perulrrr no ogHoft 3aAaqe ar r<arx4ofi
Ilacrr 1.
1. B uaccaB ,{fN] 3auecenr,r
Kparnbr.4aHHouy K.
^hz. D r{eJroqracleHnorz [ocJre.4oBaTenbH
HOMepoB STrzx SJreMeHTOB.

rroJrbcxar 3alrzcb (2 uaca);

5. OBPA3 BATEJIbHbIE TEXHO TAII/IVI

ocBOeH

y oBnaAeHrIIo KOMleTeHIII4jflMz.

Ke rrp orpaMMr4p oB aHrzr.

.f,Tr4r anropr4TM.
e pa3perxr4Mo0Tr4

r{ rryreM Aeneur{.f, MeroIoM upo6.

HOx(ECTBA

HO)KECTBO

Trropuura.
Trrcpuura.

npo6neurr.

, HOMep 3AnaI'.]J^ yKa3brBaeT rrpenoAaBAreJrb.

HaTypan6H

cryreHTaMrr AaHHoro Kypca He o6xo4zuo
BH6rx MeroAoB o6y.reuz.r c yAeJreur{eM AoJr}KHofono3B o Jr.f, rorq ux uau6 o tee s S S exrzBHo opf aHrr3 oB arbu r4ccJreAoBarelrcroft AerreJrbuocrr4 cryAeHToB,

EACTTTA TJI'T TEKYIIIEIO KOHT I' O JIfl
MEXyTOnHOTI ATTE ClfA r\krvrfr o r4TO r AMuurI4HLI I4 yqEEHO-METOAI4qI]CKOE
O CTO'ITEJIbHOIZ PAB O ThI C TYAEHTOB

' a\uLr ary 4etFlraM n e o 6x oAuna o B brrr o JrHr4 Tb rI
HBrx TeM rr 4peACTaBr{Tb pelreHne saliaLruB Br4Ae

Ilozcr< Quaca);

qucra. Haftrm cyMMy rex

ecTb HyneBbre gJreMgHTbI.

KHyra-Moppzca-llparr a e uaca);
anropr4rM6r (4 uaca);

3JreMeHTOB, KOTOpbre

Cog,4arr MaccrzB r43



3. larua [ocJreAoBareJrbuocrb
BoTpeqae)Tcrr paHbrrre __ rroJro)rfl4TeJr
4. fiawa rocJreAoBarenrHocrr left
oHa Bo3pacrarorqefi.
5 . [ana rto c.rreAoB areJrbuo crb
qrIceJI sroft nocne4onaueJrbHocrr4.

@arcre.
6. flaua [oc.rreAoBaTeJrbHocrb rrr.rcer
ocr4, coAeplKarrlylo BCe gTrz grrcJra.
7. laua [ocneAoBareJrbuocrb Ae
sJreHbI, dormruze AaHHoro Z. straNr
8. flocneAoBareJrbuocrr, 4eft crnzten
TIJIeHoB gtoft uocreAoBareJrrHocrrd.
9. lau MaccrzB 4eftcrnlmeJrrHbrx qr
HeM oTpLIrIaTeJIbHbIX, fIOJIOXI,ITeJIbTI
10. [anrr 4etcrnzreJrbHbre .q{ucra
HarzMenbrlut ft gneuenr.rr.
1 1. [aurr rleJrbre qvcra aI, a2,..., an7.>i.
12. fian:';r HarypanbHr,re qzcla al. i
AereHH.s Ha M paneH l, (0 S f S n4_t
13. B salauHoM oAHo.MepHoM M
Ha qeTHEIX MecTax, c SneMeHTaMZ- (

14.llpn n,ccryrreHr{rr B By3 a6uty
BTopoMy He AofiycxarcrTc.f,. B M
froJIyqeHHLIe Ha [epBOM gK3aMeHe.
BTOpoMy srca^4eHy.
1 5. [aHa rrocJreAoBareJrr,Hocrr
IreqaTb BCe rlr4cla AO HyJIj[ BKJITOqI{TeJr
16. B oruroMepHoM MaccrdBe Da3Merrre
cneAyIOlIU4X -- cooTBeTcTByrorqve Ll
MaccuBa B BrrAe AB)4( [apaJrJreJrbHbrx
77 . flpnrol(Irocrb Aeranr4 orleHrzBael
r.rHrepBarry (A - 6
, A * 6). Onpe4eJrr4Tb, krMerorc, rLr
loACrII4TaTE, I4X KOnuqecTBO, B rlpol
18. Y Bac ec,rb Aonnapbr. Bri x
cror4Mocrr.r Kyunr4_rrpo 4a)r(u n 6auxax
o[peAen{rc]Iy}o, xaxofi 6anr< nrr6parr,
19. ,{au qenoszcnenHrrii *u"i" c
SJreMeHTbr, IrHAeKcbI KOTOpbrx _TTBJLf,IOT(
20. 3alawa [ocneAoBaroJrbHocrb r43 N
Hr4x qacer Meubrrrux K, panHrrx K rz
I{acrr2.
1. [au oAFroMepHrrir r{accun AtN]. H
sHa.reur4ft.

2. laua ro cJreAoBareJrbHo crb neffcrn
Koropbre lprrHa"4Jrer(ar orpe3Ky [c, d].
3 . flana [ocJreAoBargJrbHocrb rlenbrx n
Haftru [por43BeAeHr{e ToJr]bKo rex r43
TaKI,rx qlrceJr Her, To Bbl.4arb coo6ureu
4. flocneAoBitre.lbHocrb Et1, a2,..., an), c
rlocJre.4oBaTelrbEtocTr4 HyJrtr, a 3aTeM e.4 r4rlbI.

btx quoeJl dL, a2,,,., an, JBrucuzrr, KaKoe qucnq
oe uilv oTprzqaTenbHoe,

bIIbIX rrl4cer aI, a2,..., an. Brr.scHuu, 6y4er m,t

bIX r{I4ceJr aI, a2,,,,, an. Cos4arr MaccrIB rB qerHbIX
14 TaKrdx qrzceJr Her, To BbrBecrr{ coo6rqeHze o6 erou

al, a2,..., an. Vxa:arb HarrMeHbrrryro Anr{Hy -rzcnonoii

fBI4TeJrbHbrx qucer al , a2,..., an. 3auennrl
cJroM. IJ[o4c.rzrarr KoJrr4qecr]Bo 3aMeH.

BCe ee

cPeAu

brx qLrceJr oKaHqr4Baerc.,r HyneM. Haftrz r(oJrr{qecrBo

pasMepnocrr roroporo N. lloAcqrzrarb, cKoJrrr(o BpI HyneBbIX gJreMeHTOB.

a7, a2,..., an. lloMensrr MecraMkr nan6orirnruft u

blBecTrr Ha [eltaTb TOJIbKO Te qvcna, [Irfl roroprx ai

an. Yxa3ar.b Te r43 HrzX, y KOTOpbIX OCTaTOK OT

IIOMCH'Tb MECTAMII COCE.IHI4E gJIeMeHTbI, CTO'ITII4e
HA HCqETHbIX MCCTAX.

rrbr, [oryqkrBrrrue gnofiry Fra rrepBoM sK3aMeHe, Ko

f::^--lFl 3arIncaHEI oqeHKrI oK3aMeHyroquxcr,
floAc.rnrarr, cKoJrEKo rreroBeK He AonyrqeHo I(o

, cpeArz Koropbrx lrMeercs oAr{H HyJrb. Brrsecrz ua
o.

bI: B IIEPBbIX 9JIEMEHT 3HAqEHII, AP|YMEHTA, B
3H_aqeHv.f, rtyrrxqzz. Hane.rararb gJrel{eHTbr sroro
rn6rlos (apryrvreur v snaqeHufl Syunqzra).
rio pa3Mepy B, roroprrrz 40nxeH coortselcrBoBarr

naprutr zs N 4eraneft 6paronaHnrre. Ecrz Aa, TO
oM cnyqae BbrAarr orpr4rlarenrntrft orBer.

ooMeHrrb krx Ha py6nu. Ecm zn$opMarlrz.f, op^I?:l 
lonoae 

N 6aHKoe. (locrasrre rrpo.purry,.-r"^l-,.{ro6rr B6rro,{Ho o6ueHsu AonJrapbr Ha py6nz,
KorurrecrBoM gJreMeHToB rr. Haueqararr re ero
crerreH"f,Mrl Anofixz (1,2,4,9, 16, ...).
elrlecrB eHHbtx qr4 ceJI. O up er;enzrb, cKo,rrbr(o
uurax K.

TII CyI,IMy Mar(cI{MaJIbHofo LI MI4HIIMtuIbHofo ero

6HbIX TII4CeJI 4t,42r..., an. yxasau Te ee gneMeHTbI.

bHbIX TIXZCCI

r.IX, Koroprre bonrrue 3aAaH.Horo qvcila M. Ecnz
o6 erov.

zs nyneft v eiltrnrrr\.llocrasIlrr s Ha.raro sroi



MaKcr4MaJrbrroro qrcra (a;[maxl a1
6. lausr 4eiicrnzreJrbHbre Hrr.crrd dr.
Mr4HlrMaJrbHoro sHa.reHafi .

5.,{aur,r AerZcrnvreJlbubre qrzcra
orprlllarr3JlbHbre. 3auenzrr ny

7, B [ocJreAoBareJrbuocrr4 1eir
TIoJIOXIITeILHBIe I4 o,IpzI{aTeJIbHbIe
oJTeMeHTOB pl z npou3BeAeurre
MoAyJreM P1, yra":au, KaKoe I{3 npo
8. ,{au ruaccrzB 4eftcrnrzreo"rr"ri ,

MaKcl4Mturbnrrfi enelreuT 14 3aMeH
9. fiaua floc,rreAoBareJrbHocrb ne
4eftcrnrzreJrbuoe qprcro b rax, .{ro6sr
10. [aHr.r rleJrrre rroJro)KrrreJrbHrre
{BJrrro-TCr KB aApaTaMr4 HeKOTOp oro11. fiaua [ocJreAoBareJrrnocrb
IIO CJreAoBilTeJIbHOCTb, 

v Autus r43 lrcx
12. y [prrnanKa Mal.a3rrua Brrcrnovr n
t-ro noKyrrareJrf, paBno ti (i:1,...,n).
orrepeAr4.

13. Cexpe,rnrrft gauox An.s ceftda cc
HaAo BcraBvrb r{rpaJrursre ry6irz.
Jrroobrx Tpex coceAnax sqeftrax
(Zrpanrnrrft xy6zn r4Meer Ha Ki
rcoropaf, pacurz$poBbrBaer Ko.4
sueitrcu.
14. B Ma()cr4Be rleJrrrx qtzceJr c K
Bcrpeqarc[{eecr .t}rcJro, EcnrE TaKr4x r]
15. I(axr4rrft conneqnrift 4eur yJrrzrK€
raxrArrfi [ircMypgbrft Aeur onv
HaxoAr{nacr n A cM or 3eMJrr4 Ha B_
coAepxarqlrfi onegeurz.f, o ToM, 6rur n
r4r[ corHeqHbrM OnpeAeJrIZTb MecTon(
l o. AaH rleJrovtrcneuHufi MacczB c K
r43 Hefo ranrgrrft n.ropofi
14cnoJrb30BaT6.

7 7 . 3 alau MaccurB, c o4epxranufr
SJIEMEHT6I,

18. 3alau
BKJIIOqI4Tb

MACCI,IB C KOII4IICCTBOM
SJIeMeHTbI l.rcxoAHoro M

HEIIETHbIMU.

1 9 . fiaua rro cJreAoBareJrbHocrb rleJrbrx
rITO ai * aj : N.
20. flana [ocJreAoBareJrbHocrb rren
lOCneIOBaTerlbHOCTr4 3a\4eHIITb qelOft
ocraJrbHbre uJIeHEr ocranzrr 6es
Har4MeHbrIIr4): qJreHoB, TO 3aMeHrzTb
{acrr,3.
1. B o4uorr,repHoM MaccrrBe Bce
a ocTrurbHb KOHeTI c coxpaHeH
HC I4CIIOJIb3OI]AT];.

d2,,.., dn.Hafiru pa3HocTb KBaAparoB Ma*cr.rMaJrbHofo r4

TBI4TOJILHbIX TIUCOJI 8;I, A2,,,,, dn, eCTb TOJILKO
eMeHTbr. Brr.rzclvrb [pou3BeAeHr,re oTpr{rlaTeJrbHbD(

6Hbrx oJreMeHToB p2. Cpannr4Tb Mo.4ynr, p2 
<>uuft uo MOAyJrro 6orrrure.

. Cpe4z Htax ecrb paBnbre. Hafirn ero uepntuZefo HyJreM.

dt, o2,".., an, Cpe4u HI4x ecrE [oJro]rfl4TeJlbHbre aTe qr4cJra, BeJrrzrraHa Koropbx rro MolyJrro 6oltrueq^^hqz>,,,> a\l )

]I4TeJIbH.brX qr4OeJI il < AZ

[ocneAoBareJrbtrocrb ocraJracb ney6rrea]ouefi.
4 dr, A2,,.,, dn, Haitrv cpe1r4 Hr4x re, Koropbre
n.

brx qr4ceJr aI, 42,..., an. O6pa^:onarb HoByrotofi re gJrenblr Koropbre paBHrr min1a1, d2,..,, dr,).
)6 oqepeAb r43 rr rroKynateneii. Bperrax olcnyt<u'sauun
npeAeJrrzrb BpeM.f, C;npe6rmaur.ls i_ro rroKynarenrr B

orrr Lr3 10 pacrronolKelrnbrx B psA rrggeK, B Koropbre
inepr orrpbrBaerc{ ToJrbKo B ToM cilyLrae, KofAa Br roqeK rra [epe.qHHX fparr.f,x ny6ur<on paena 10.rpann or I Ao 6 rovex.) HanzrurEre rporpaMMy,
trpr4 ycnoBr4rr, qro 4na xybzxa yxe BcraBJreHbr B

nr4qecrBoM gJreMeHToB n a:aittu naz6olee .tacro
cgJr HecI(oJrbKO, TO OrrpeAenv.rb HarzMeHbrlree rz3 Hlrx.
CLIIflITJt:rfl. Ha AepeBe, IrOAHr4NraeTC.{ BBepX UA 2 ewt, an nnzs Ea 1 crra. B Harrare Ha6nroalnn fl ylrurKa
rpoBoM AepeBe. Lltyreetcs 3 0_sneueurntrii NraccvrB )coorBercrByroqaft 4eHr Ha6lroAeuLrf, racMyprrbrM
))r(eur,re yJrrzrroz r( KoHr{y 30_ro 4ux ua6nrol(eHr4.f,,

"r.j:::y _r-reMeHroB 
n. Cnrarr MaccrzB, nu6poczn. Ipzrraevanlre. [ouonuz,rao"r"rlt--,,accuB He

Ko HyneBrrx gJreMeuToe. Cncarr ero, nrr6pocr4B grr4

N. C@opur4poBarb Ana
qeTH6rMr4 HOMepaMA,

CHTOB

rrficeI

c
Maccr4Ba: n uepnrrri
a Bo BTopoft 

- c

dt, A2,,,., a,.,. Vxasatr napbl I{vlcel_ ai, ai> TaKLrX,

4r, 42r,,., an. Hazueurruuft *ilIeu grolz
cpeAHero apz@uerz.recKoro Bcex qJreHoB,

r.r;;;;t;
sufi no rop.s4Ky,

bHble 3JreMeHlbI nepeMecTIZTb B HagaJro MACCI4Ba,
rlop.f,nKa cJreAOB aHr4n. [ouonnzrenrHr[z Maccr4B



2. B oAHoMepHoM MaccrzBe c
KoopArruarrr N ro.rex rrJrocKocrr4.
y2,x3,y3 ur.a.
Onpe4elwrr, Mr4ur4M€urb uuit papwy c
rcoropofi coAep)r(arbc, Bce roqKr.r.3. B oAHoMepHoM Maccr{Be c
KoopAaFrarbr N ro.Iex rrJrocKocrrr.
y2,x3, y3 2,r.4.
Onpe4emmb KoJrrrlo c rlenTpoM B Ha4. B oAHoMepHoM MaccrzBe c ,
KooplIlHatrr N r:o.reK rrJrocrocrr4.
y2, x3, y3 u .r.g. (xi, yi _ u*"r.1.
B ep r]]r,r H a r\f vr r<B a Ip aT A,
5. B o.4HoMepHoM MacclrBe c
KoopArzHarbr N ro.rex rrnocKocrrr,
y2,x3,y3 nr.a.
Onpe4enum HoMepa roqeK, Koro
TpsyfonbHr{Ka.
6. 3alan qenovzineuntrfr Maccr4B
rrpocrrre \.Lrcra? Ecnu 4a, ,o 

""ruear"7 . lana [ocJreAoBaTeJrbuocrb ueJrbx

8. [an MaccnB rr3 n qerbrpex3uaqnbrx

["Tl:* cwMa repBbrx AByx qrop p
9. flanxt 4ua oo"oaAoBareJrbuocrrr rrnocne.qoBaren;nocref pa3rllrtE
rIocJIeAOBat.eJrr;HOCTr4 coBlaAaeT c qJre
10. .{au rlr3Jrorilicrennrrfi Nracczs A
lr-ac9rzB r43 pa3ilaqH6rx erreMeHron A[n]
1 1. Ha rrro,cKocrr.r n roseK 3aAaubr cpa4uyca R c r{enrpoM B Eaqare KOO
Bepurr{HaMvr B 3AlLaHrIEr* 

"orou*. na
TpeyroJrbHrr.KoB, colep)r(anluxc, BHVTD12. B oAHoMepHoM Maccr.rBe c
KoopAr4Harbtr N roqex nJrocKocrrz. Onz
Y]_, x3, y3 u r.4" HaftrnHoMepa 

"^;6;;13. B o{HOMepHoM MaccHBe c
KoopAr4Harrr N roqer lrocKocrr4. OHzy2,x3,y3 u"r.a.
Oupe4enum Tpr4 ToqKrl, .sBrrrorr1vec.t

Tg"".1BHe 
ef,o 14 BHyrpkr .flBrrrerc, Mr.rHIr+. tleKoTopoe rrficJro col(ep)Ifi,rTc.s B

Maccr4BoB x[1] :! ... sx[p], yirl s ... < )
l:.o: Aeft cnsaf,r aooo,rrt- oirr" ipronu
15. _Brucn'*, ecrb lrv ;;;;;;,
ney6rrnarou{rurx Maccr4_BoB x[1] <... S xlp
TAKI4X qACEN ]ZJII,T CO16.[aaa;;;;r;'.""?Hff;::""^?ll

IocneAOBAIeJrbHOCTrz.

Moxuo yAanrrrb zs AaHHofi uocn
IIoIIIo cneAOB i]Telr6H o cTb.
17. Pas4enIzrb MaccvB Ha ABe qacrvr, n
apz$naerzvecxoro ux cyMMrd, a Bo BToD,
Coprraponxa rvracczBoB

JTHbIM KOJII4I].ECTB(

Lr pacronaru*,.." 
"'* 

sJreMeHroB (219 EaxoAflrc's
cJrelyrorqeM rrop.f,r;(e: xI, yl, x2,

OKpy)KHOCTT4 C UeHTpoM B HaqaJre r(oopAr,rHaT, BHyTpr4

il;'#";"Tff:.t;"""t 
eIIeMeHroB (2i'{) HaxoAsrc.n

cJreAyroqeM rrop.f,AKe: xl, yl, x2,

KOOpIT{HaT, KOTOpoe coAepxr{T BCe TOqKI4.J.IfI6IM I(OJII4qE)CTBC

rr pacronaruorrn u't 
SJIeMeHToB (2N) HaxoAtrct

)nno-o-,.__ -_^- , cJreAyrox{eM rloprAre: xl, yl, x2,rlpeAeJrr4Tb HOMepa TOseK, x:oTopbre MofyT .sBJ[sTbc,s

)THbrM KoJrr4qecrBoM gJreMeHToB (2N) Haxo;rrrrcr.I{ pac[orrararoro.fl B cJreAyrotqeM rrop_f,AKe: xl, yl, x2,

BMepHocrr4 N. Ec'" JrH cpe,4lr oJreMeHToB MaccrrBaHOMepa STI1IX 3JreMeHTOB.

tlatl;ru KoJrrrqecrBo pa3nurrHbrx gr4ceJr s srorz

arypan.sHbrx guceJr. Brrsecrz Ha sKpan ToJrbKo re, yHa cyMMe AByx flocneAHkrx.
bIX qnCeJI dl, Br2,.,,, An tr b1, b2,..., bn. BCe3 qrzcJra. Ltrafttu, cKoJrbKo gneHoB

taMrr BTopofi nocne4onarenbuo crrI.n], cpe4ra gJreMeHToB ecrb o4r4HaKoBbre.

MofyT rBJr"sTbcf Bep[r[rraMz panHo6e4peHnofo

IITCHbI

nepeoft

Cosnarr

KOOpAIIITaTAMLT, 14 TaKII(e AaHa oKpy)KHOCTb

TpeyforrbHr4KoB C

MHO)I(CCTBO BCEX

nar. Vrasarb MHo)r(ecrBo ucex

oKpy)KHocTr4.

M KoJrrzqecrBoM oneMeHToB (2N) Haxo,4.src.s
rroJrararorcrr B cneAyroqeM noprAxe: xl, yl, x2,pI Har|MeHee yAaneHHbrx Apyf oT Apyra ToqeK.bIM KOJII4qEC'IBOM sJreMenroB (2N) HaxoArrc,

farorc.s B aJreAyrotqeM noprAr(e: ><1, yI, x2,

rru4xcr c oKpy)rGocTsro:

prrrr{HaMZ

ql, z[U s
rQ+t'.
rrI4CIa B KaII(AOM rr3

, y[1] s ... s y[q], zLll < ...
t4r4.

Tpe)/fOnbHkIKa, !.rrfl. r(OTOpOTO pa3HOcTr)

Tpex rleJrogrrcJrelrnbrx uey6rrnaroqax
... S z[r]. Haftru oAHo rr3 raxr4x ,"r.n.

Tpex IIeIOqprcJreHHbrx
1z[rl. Hafira oAHo a3

rrlr Har{MeHEIrree qr4cJro k eneMeuroB, Koropble6Hocrl{, raK .rro6rl ocraJlacb Bo3pacrarolrJarr

ecrr4B B rrepByro gJreMeHTrr, 6onrruze cpeAHero

- MeHbrrrr4e (uacrz He coprrzponat).



18. 3aAanrr rBa oAHoMepHbrx
Haryprurr,Hoe qlrcJro k, O6telzuzrr

HOByro [ocneAOBaTeJrbHOCTb
Ilprzueuanue. [ononuurenrnrrrZ
20. Coprzponxa nridopou. nurri
[epecraB]aTb gJreMeHTbr rax, uro6u
MaccIIBe, HAItrILI]FrAfl. c [epBoto,
Mecro, a .uepnrrft _ Ha Mecro HaI4

1t_z 
(k+ 1)-u enerraeHraMr4 rrepBofo,

1 9, {anu ABe rrocJreAoBareJrbuocrr4

llpe4cranurb pe[reHr4e 3a.4atrr.r B Bl. Brrqzonzrr cyl\,rMy rrrrrrr BBo
2. Coc:raszrr 6rox-cxsMy nnx

B 3aBLrcr{MOCTI4 OT BBOAr4Moro c

\--
S= ) r.

LJ'^'
i=03. Cocranzu 6rox_cxeuy

olrp eAen.fl eMbrx B 3 aBrI CIrMo cTI4
n=6\-e- \ -.. / \"- / ^i Xi(?rlz-.,/ ' \ r/

5.

4 B><rr4nrre AaHHbre: Arrrrla
Br(ipa,m 14 BbrBecr[ Ha gKpaH
<<Kna4par: BfrLrcaH B Kpyr).
BxoAutre AaHHbre : rpdxsuauu

BrFr ucrzrb cyMMy cocraBJr.firo
qz0p - 11)

6. Bxo4usre AaHHbre: TeM
Brrsecrz coo6rqeuue dlo
npenrrcnla 60.

7. BxoAurre AaHHbre: qenoe
HeqepHbIM.

8.

9.

Bxo,4nr,re AaHHbre: uenoe
Bxo,4urle AaHHbre: Bo3pacr
oH OTHOCI4Tb0.g : AOIIIKOJTbHI,TK,

10. BxogHue AaHHbre: Tpex3Har{H
qucJle Aalrmafl. qnSpa.

1 1. Bxo4usre AaHHbre: KoopAr4Harbr
TOrrKa c yKa3aHr{ErMr4 KOOpAr4
Hasale KOOpIr4HaT.

12. Onpepenzrr npoftg;er nrz rpa$
. ^ Ioop,4r{uaranrz (x,y).
1 3. Coc,raebre [pofpaA4My, r(oTopa,

Mory'r Jrr4 srlr qrzcJra 6rrrr llu
IloJryr1141'rn TpeyfoJrbHrzK c naHH
ocrpoyroJrrnbrfi ,,rynoyronrHrrfi

14. BxoA.uue AaHHbre: cror4Mocrb Kr
F,cru crevta ue rpe6yercr, rr

BA c pa3II,IrIHbIM KOJIIZqeoTBOM gJIeMeHToR
I4x B oAuH MaccLrB, BKJrrorrrIB nropoft MaccIzB MexAy

u
1,

a groM He rrcrroJrb3y{ AolonHzrenruuii Maccr4B,
1 S a2 <... S nn, rr br < b2 < ... < br. O6pa:oBarb r43 Hr4xTaK, .rro6rr oua To)r(e 6lrna uey6rrnarorqefi"

B He I4CnoJrb3oBaTb.

ocJreAOBaTeJIbHocTb
n' R__-___ - -- 

qI4cen dl, a2,,,,, an. Tpe6yercn

A";;;;;;
]tTj:T-uft sne^,reur u craBrrrerr Ha nepBoebrrrero. 3areM, Halrzr*as. co BToporo, gra npoq e;1ypa

poBKr4 ntr6opov.

6nox cxeuu.
Mbrx c KJraBr{arypbr 3narreur4il rlenux

xi (ai) {2^t -( 
^,',

I LdiI'
lai

welreuLrs. cyMMrr tr.f,Tl4 3uaqeuuit x,.
rzaTypbr 3HAHeHUrr q.

rIVCe[.

orrpe.4en{eMbrx

sHa.{eul4ft xi,
ai.

ua 3 6es ocrarKa.
rr3 Bo3pacTHbrx fpynrl

a1 <1 10
a1 > 10 , r!€ Zl1 - I{e,IIble .q-nclra.

BbIIIIZCJIEHIIJI CYMMbI IIIECTIZ
BBOAT4MO|O c KJnaBrzaTypbr 3HaqeHru

- :i,
2

a; '(o
a; > L0 ' 

rl8 ?1 - I{eJIbIe sl'/.cra.

bI KB44para Lrpalikryc Kpyfa,
HOC YTBCP)I(AEHI4E: <KPYr BIIIZCAH B KBAAPAT) I4JIII

rII4 CIO.

ero qzQp. Q{anprzrrlep , ;.rs. qucra I2g cyurwra

B rroMeqeHr4r,r.

rracljas. cuTyarl:/^fl>>, ecJrr4 TeMnep arypa B KOMHaTe

Olpe4enztl rBJIrIeTcrr ouo r{erHbIM r4ru

flponepzrr Aefinrcfl,Jrrr oHo
nera. OnpeAeJuzTb r< xaxofi
nzn, pa6otul4K, neHcI{oHeD,

slrcJro, ttto6as rlraopa. Onpe4enurb ecrb Jrz B groM

X, Y, paryry c oKpy)rGo cru. OupeAen rrrb, rre)KLrr rrLr
Ha oKpy)ruocrrr paluyca R c rIeHTpoM B

SyHrqzz y:5x2-7x+2.repes 3aAaHHyro rosKy c

[o TpeM BBeAeHHbIM BaMI4 rlr4cJraM onpeAeJII4T,

'arr 
cropou TpeyroJrburrna, Lr ecilu na,io raxoftv I'nvHaMu cropoH (np.rrnaoyrolrurrfi 

,

f H cyNrMy AeHef, Br{eceHHyro [oKyrraTeJreM.
)T Ha srpaHe <<Cnacu6o>. Ec,lz AeHer BHeceHo



()oJlbrrre, coo6qeHze (B
_ _ r{eAOCTaToqHO, TO yKa3aT6
15. I3xo4uue AaHHbre: pe3yJrb,

Ilrr(lparr nyumzft p".ynu
pe3yJrbrar uo6e4nrenx saun

Coc:raszr:r Marurzuy Trropzura.
rI3 CTIMBOJTOB Kol.Opofo
1. y',:{a,b,c}. flprznzcarr cnee

? ,4:{a,b,c}. flpunucaru cnpa
3. A.={a,b,c}. 3anrr:nurr Ha a4. A.:{a,b,c}. Ocranzrr B cJroB5. A:{a,b,c}. Ocranaru B cJroB6. A:{a,b,c}. Onpe4enzrr. _a

atl, ecnn flBnfle-rcfl, Lurr4 frv
7. A={a,b,c}. Onpe4enzrr, nx

ollHoro caMBoJra a(Aa, nxo4r
8. A.:{a,b,c}. Ecnrz s cnoso p

Ha c, I4Haqe B Kar{ecTBe
9. A=={a,b,O,1}. Oupe4enurr,

oJIOBOM, Haq[Haroqnrvcg c 6
10. A={a,b,O,1}. Onpe4elzrr.

CIICTEME CIII4CIEHI4, (

cnonol (rc) unu cnono0.
11. A,={0,1}. Cvzrar Herycroe

He3Haqallue HyJrrd, ecilLr TAKU
12. A=={0J}. Ann Herrycrofo

4nofrr<u (1,2, 4, E, ...) B ABor4
zrnl cloeo 0.

13. A:{0,1,2,3}. C\urarr H
cqI4rCIeHI,r.f, , olrp eIIeJITITE 

"
0"

14. A-{0,1}.
nonyqraTb

10100).

C,rurafl Herrycroe
ABOLIqHOe qIzcIO.

cr{Mlton"
19. A:{a,b,c}. Ecnz c.rrono p

IIoJroBr{r{y.

15. A:lf0,l.). C'ilnax Henycroe
loJIyrII4Tb ABOI4T{Hoe qucJlo. oa
(nanpzrvrep: 1011 --+ 101).

16. A:{a,b,c}. Ecna F _ cnoeo
lyc'[oe cJroBO.

77 " A=={0,I,2}. C-ruras Herrycroe
cqu cJreHI4.f, , oIIp eIeJraTB,
0.

. ^ 
B '{OTHOM TpovrtnoM qzcrre Aor

18, A:{a,b,c}. Ilyc.rr p zlreer H<

20. A:{a,b,c}. Ilpunzcarb cJreBa K
zl. A:{a,b}. Im Herlfcroro cJroB

nepnrrfi cr{MBoJr. Orser: a (aa)
22. A:{a,b}. B Henycrou crroBe

CI4MBOJIbI.

re cAzrqy) 14 cyMMy c1atn. Ecnu 4euel
n co o6rqeH Lrv lr pv3Mep HeAocrarorqefi: cyuurr.

br copeBuonawuit no rrJraBaHr4ro Alr.s 3_x cnoprcMeHoB"
14 B6rBecrr4 efo Ha gKpau c coo6rqeul4eM, irro gro

K crloB)/ P czuuon b(P ---+ tp).
I K cnoBy P crzunoltr bc(p _, pbc).
r4ufi nropoft craMson n cnone p.
P :ronmo uepnrrfi crrMBoJr

B 4auur,rx 3aAarrax cr4MBoJIoM A o6osua.{eir ancpanzr,
BXoAHoe cnono p.

P ronrrco nocne4uuft cr4MBoJr.
rcs.rrr4 P cnosoM ab. Orner(BbrxoAHoe cnono): cnoBo
cJroBO r4Haqe.

)AIIT rrr4 B cJroBo p cr4MBoJr
) unu rycroe crrono(uer).
e BXoAlrr cr4MBoJI a, To 3aMeI{I4Tr, B p nce craunonrr bBbrAaTr, cJroBO .tr3 oAHOfo caMBOJra a.
Bfl.serc.f, Jrrz cJroBo p nleurz$rararopona(HerrycrbrM
rnrr). O:rner: cJroBo a(1a) uturryrro. c'lronoluer;.
BJr.f,ercr Jra cnoBo p sanucrrc vvcra n 4nozvnorZM cJroBoM, cocro.{qeM ToJrbKo z3 rlu0pO v 1). Oreer:

rono P :lallLIcbrc .qBoarrnoro qr4crra, yAatmrtlr3 Hgro
ecTb.

ea P onpe4eJll{Tb, .f,BJlrerc.g JIIZ oHo 3arII4o6Io creleHrznofi cacrevre cgucneHr4.{. Orner: cJroBo I (xnnxercx)

cJroBo P ganzcrro qacra B
oHo qdtnnrM qrrcJloM r4Jrlr

cJroBo P sanr4crrc .g{nclra
oHo qdtuttu qIzcJIoM rrJIrI

no 6rrrr
Hyro

a. Orser: CJIOBO IZ3

rrerBepuqHofi cucreue
uer. Orner.: 1 (aa) rinz

B TpourrHoft crzcrervre
ner. Orser: | (na) wm

cJroBo F sanzcrrc qucra n 4noz.rnofi crzcreMe,
rBHoe yqslsepelF{HoMy rrrrcJry p (uanpnuep: 101 _-+

roBo P 3arrr40blo qucila n 4noavuofi cr4creMe,
oe Henon'oMy qacr'oMy or AeJreHufl.."ucJtap ua2

of 4naurr (0,2, 4,...), ro BbrAarb orBer a, r4Haqe _

qersoe KoJn4secrBo qrzQp 1.
Anr{Hy. Ocraezru n p ronrr<o cpe4Hzfi

rrerHyro AIruHy, To ocraBr4Tr n H€u ToJIr,Ko JreByIo

erlycroMy cJroBy p ero nepnrrft cr4MBoJr.
P orpe4elr4Tb, BXoAr.rr Jrr4 B uero err1e

pr rrycToe cJroBO.
pa3 efo

[oMeHrTb MecTaMr4 ero nepBbrit u nocteluntt



Pefirunr rconrpo.nr J\b2
Ilpe4cranzrs 6nor-cxeMy MeroAa
He.4OCTaTKZ MeTo,4a:

24. .L={a,b}. 3ar,reHuu n p

1 Copraponxany36rpbKoM.

t Mero4ou ry3brpbKa c yq

9 Mero4ou riy3brp6Ka c

7 Mero,4 rry3brpbr(a c H3MeHeHfl

4. Bnrno4 Ha gKpaH Bcex gJreMe

5, V4anenze Bcex sJreMeHToB crr
6. Onpe4eneurre KoJrr.rqecrBa

23. A:{a,b}. Onpeaerrr4rb, 
.

Oreer: a (aa) finrr nycroe

7. llponepxa crrr4cKa Ha rrycrory
8. YAanesue rrepBoro orreMeHTa

8. Mero4 nysbrpbKa c rr3MeHeH
9. fuoMr.s coprrrpoBKa.
10. IIz
I 1. Bu 

coprlzpoBKa.
)BKA.

12. Co rnr{eM.
I 3. CclprzpoBKa loAoqeroM.
I 4. Eno.rHax coprrzpoBKa.

Pefi runr-rcourp onn j\!3
Onncarl a[ropt4TM peanzlarrwkr crr

1. Co:r4anze crrr4cKa.

2. lo6anneuve 3JreMeHTa B Ha
3. {oeiaueuve sJreMeHTa B Ko

9. V4aneuze [ocJreArrero
10. Iozarc AaHHoro 3uarreHr4, B
1 1. Ilozrtx uaz6olrruefo 14 HaaM
L2.Ylwrcnae sJreMeHTa clLrcKa c
13. Vazureurre Bcex 3neMeHToB crr
| 4. I4ztyt<:ueHr4e Bcex orreMeHToB c
15. Onpe4eJreHr4e, flBrrfl.erc rrkr crlt
16. Onpe,4eJreHLre,Mo)nHo nr4 y
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