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TIACTIOPT

{onga orlenoqHbrx cpeAcrB rro yue6nofi lncqnrrJruHe

1. B pe3yJrbrare rrs)neHr,rr AtrcqurrJrrrrrrr <<ocnorrr MareMarr4lrecKofi o6pa6omn
r4H(popMarllrrlD cTyAeHT AOJrX(eH:

3uatr:
-.. ocHoBEbIe cnocoobr qpeAcraBJleHts mrQopMargft c r4cuoJlb3oBaEtreM MareMarrrqecKrx cpeAcrB;

. ocHoBHEre MareMarlrllecxrle rIoH{Tut rr MeroArI pemelrn 6a:ogr,D( IraareMarlfiecKlDa 3aAaq,

. paccMaTpuBaeMBre B paMKax Ar.rcquuMrrEr;

. 9Tarbr MeToAa MaTeMaTr4rrecKoro MoAeJMpoBaHIIr;
Vrraerr:

' ocylqecrBJrtrb nor,rcrc r,r or6zparr rmfopuaqmo, ueo6xoArarryro Als pemeurrrr KoHxpetrofi s44au;. oclqecrBiurrE rrepeBoA nu(popuaqrru c r3Lrra, xaparTeproro AJrr rlpe4rasrnoft o6xacru, ra
Irtarelraatrzuecxr.rft xsur<;

t oqpeAeJLt{TE Br,II Mar€Marrrqecroff Irro4eru gnr pemeFfit qpaKErqecrofi a44aul, n roM rMcJre, re c,![eprr
npo(f eccnona-rnEbD( 3a,{aq;

' ncrIoJIE3OBaTE MeTOA MaTeMaTtrrIeCKOrO MOAeJMpOBarrUl{ rrpu perreHtru npaICTI,IqecKrx 3alaq B crysn.fi
rrpuMeneHris [pocrefi mrD( MareMarr,rvecrlrx lro4enefi ;

' ncno]IE3oBarb ocHoBnbre MeroAbI crarlrcruuecrofi o6pa6orxz gKcrreplrMenTaJrlur,D( AaEErr(;. ucrloJll3oBarb 6aroarre uero4rr peureHlrr 3aAarr r,r3 paccMorpenHbn( pa3AeiroB MareMarq6tr;
. r,rFreprrpsrr,rporat un(poplraqrzro, qpeAcr.lBJreHnyro B Br4Ae cxeM, ,ryaxpaMM, rpa$or, rpa{urcor;

ra6rnq c yuerou npe4uernofi o6nacru;
. [peAcraBJrrrr' r.ru$opuaqruo, coorBercrByrorqyrc oltacru - 6yayrqefi npolpeccr,roua:rrnofi

AerreJrrHocrtr B BrrAe cxeM, .qrrarparrlu, rpa$or, rpa(frr<on, ra6nr4;
. oclqecrBtrsrr rrepBr,rqrryrc crartrcruvecryro o6pa6orr(yAaEHED(;

' peaJrl{3oBbrBarb orAeJrbHble (npr,nrqnu.ramno naxnrre) gTarrBr MeroAa MareMarr{rrecKoro
MOAeJMpOBarrr4J{;

o or6uparr r.rnllopuargaonnue pec)?c6r An.s colpoBoxAerrur )rye6uoro npoqecca;
. Hecrlr orBercrBerrHocrb 3a pgyJrbrarrr cBor4x 4eficmmi;

' opftlHl{3oBbrBarE noArpyrlrlbl cryIeHToB cBoefi rpyErBr AJrr oBnaAer{zr r,rMri orrbrroM rraln|o4efic.IBur
nprr pemenrrz npeAJraraeMblx )r.le6rrrn< eagas.

Bnaleru:
o coAepxarelruoft. r,rnrepnperaqnefi r,r aganrargefi MareMarr,rqec(r,D( spiawwi.. gn pemeHr{t

o6pa:onarenrnr,rx 3aAarr B coorBercrByrorqeft npo1[eccr,ronanuroft o6nacrr,r;

' ocHoBrIbIMIr McroAaMI4 pe[eHI4lI 3aAarl, orHocrqrxcr K ,qicrpeurofi lrarerrratrre, r,r npocrefinnrx sa4a.r
Ha EcrloJrb3oBarrrre Merona MareMarr,rqecKoro MoIeJrupoBaHnr B qpolpeccr.rouanruofi ,qefreJEHocrr,r;o npo(peccraonaJlbglrMrt ocroBaMu peueroft. KoMMygur€qfir,r c ucnoJrl3oBar{neM gJreMerrroB

$opua:rrnoro MareMartrrrecKoro r3LIKa.

rlp orp anrMa orl e lrtvrB a:gtkr,rr K oHTp onupyeM ofi KoMrr ereHrlprz :

Texyrqar
ATTECTAIIH'

KourponnpyeMbre MoAyJrH,
pa3AeJrbr (rerr,ru) Ar.rcqunJrraHbr

H I{X HAHMEHOBAHHE

Ko4 rourpoJrr{pyeM ofi ro nanere il*rr4 (vnpr
ee qacrH)

HauMeHoeanr,re olleHoqHoro
cpeAcTBa

I
MnoxecrBavt
OTHOIIIeHTIfl,

Kona6znaroplrKa.
oK-3, IIK-6, IIK-7, IK-9, IIK-14

Konrpormnbre 3a4annfl. Infl,
rrpo MexyTorrHoro KoHTpont

2

Sneuenrrr reoputr
BeporrHocTefi r{
MaTeMaTnqecKoft
CTATIKI{.

oK-3, OK- 7, OIIK-L,[K-2,IIK-4,
ilK-5, IIK-6, [K-7, IIK-9, IIK-g,
nK-14

KoHrpormHbre sq4rartkrfl g^ns

rrpoMelKyroqrrofo KoHTpoJrt

ffporvrexy: TOIIHAfl ATTECTAUIIfl Koa KoHTpoJrrrpyeMofi HauvrenoB aHrre ouenorrHoro



KoMtrerenunr.r (lnnu ee .racrH) cpeAcrBa

1

oK-3, OK- 7, OIIK-I, fIIt-2, rIK-4,
fIK-s, fIK-6, IIK-7, IIK-9, [K-9,
IIK.I4

Irlroronofi recr
KonnureKr KI4M



(YTBEPXAAIO>
3aB. ra$e4poftI/uaIWI,
AOTIeHT

<< 2.a>

Ilucrueuuar aygtropnaa pafora
tro AtrcqtrrurEue <<OcsosEr MareMarnyecrofi o6pa6onu r,ur{opuarg>>

d.nn onydenmoe I rEpca
Harpauerur uo,UroroBKr,r:

4 4. 03. 0 1 < IIed azoeuuecxoe o6p aso eaaue>
44.03. 05 <Iledazozuve*oe o6pazoeanue>>

no ptzgetnll <<I{om6unamopuxa>, <<3.neuenrrr reopurr Bepof,Tuosrefi u uareuaru.recrcofi crarrrm>.
Bapllanr J\El

qer$p2,3,5u7?
3. Kaxosa BepoflTHocrb, qro [pr4 rroA6pacbrBalvrv urpiurbHoro Ky6uKa 3 paza Bbrrra4er cyMMa oqKoB 6onrme

l6?
4. B ypHe HaxoAprrcs. 6 uapoB: 4 6enrrx

u&p, B - .repnufi. Brrnr4Maror roJrbKo
HeAr,rHeB:neBuA.

5. B peeynrtare l0 onuros trorryqeua cJreAyroqar nu6opra: 3,4,4,5,5, s,6,6,6, 6. Harrrmre.qrq Eee
3axon paclpeneJrerur s szAe ra6rqrr rr 3aror lmc4peAeJrenrl, BeporrEocra.

6. Haft4rrre MareMarlrrecKoe oncrnagr,re u cpeAHe(BaAparnrmoe orrurouerr[ e pxra 1,2,1,4,5.
7. HafrIlJd/rc ee MareMar[rlecKoe o;rouaulle 4rcrpernofi cnyqaftnoft BeJrr,Frunbr x, Koropar l,rMeer 3ar(oH

pacq)eAereHrd Bepoff uocref :

Bapnanr J\b2
1. Hariru o6re4uneuue, nepecerrenr.re, rBe pa3Hocrtr rvnroxecrr A u B, 

""r- 
J = (- 3; 8| A = (:; l)

2. Vs ceM}I rBo3AI'I( ll Irtrtr TK)JrbrIaHoB HaAo cocraBr4Tr 6yrer, cocroqrrfi 
"" 

-tp"* 
rBo3MK E AByx

TroJrlnarroB. Crornro cnoco6og gro caerar6?
3. Kaxora BepotrHocrl, rmo npr4 no46pacrrrarrr.m mpaJrbHoro ry6ma 3 pa3a BrrnaAer cyMMa orr(oB MeHErue

4?
4.Bypnenaxo4I'rrc.r9mapor:46ersrxu5vepuux.Co6urzeAgarmocaercrBToM,qrorr,rnyrm6enrrfi

map, B - vepnuft. Bnrnrnaaror roJrbKo o,ryH ruap. Karoaa Beporruocrr co6urd: A runr B; A u B; ue A;
neAuneB;neBzA.

5. B pesynrrare 10 onuron tronyrreua cJreAyroqar rn6opra: 3,3, 4, 4,5, 5, 5,5, 5, 6. Harmrwne ;rrg Hee
3ar(ou pac4peAeJrerrr n rr.r4e ra6rnrqbr n 3aJ(oH pacqpeAeJreur r Beporruocru,

6. HaEArrre ruareMar[rrecKoe oxuraHr.re u cpe4nerna,4panruoe orK;rouenr,re p.qA a l, -2 ,3,4, 5.
7. Hafta'ne ee MareMarl'rqec(oe oxnAarrue .rycrpernofi cnysaftHofi BeJrrrwmbr x, KoTopar uMgeT 3aKoH

pacqpeAeneunr Beporruocrefi :

3agaunn K Mo[yJrbHoMy KonTpoJrro
rlo Ar'rcqurrJrnHe <<Ocnonrr MareMarr,rqecKofi o6pa6orrcr4 r{HQopMarlurlD)

dna cmydenmoe I xypca
H aup ann eHLrfl . rr oAro roB Kr,r :

4 4. 03. 0 1 <ffed aeuuqecKoe o Op as o 6 oH uo)
44. 03. 05 <IfedaeozuqecKoe o6paweoHae))

TI O P A3AEJIY (OCHOB HbI E KOM 6I,IHATOPHbIE QOPUYJIbI))

Eclu HeKoropblfi o6rexr A Mo)KHo Bbr6parb m croco6aMr,r, a Apyrofi o6rexr B
c[oco6aMr{, To Bbr6op (nu6o A, ma6o B> uoNHo ocyuecrBrdrb:

1. Hafirer o6re4nueHne, rrepeceqeHr{e, ABe pa3Hocrrr MHoxrecrB A vB,
2. Kaxlbrfi rene$ounufi HoMep cocrorirr prs 7 qu$p. Cronrro Bcero

ecrrLr e = {- 3; B; lgl B = {1; Z; 3; 4; 5; g}

TeneooHHbrx HoMepoB, cocTosqEx rr3

u 2 uepHbIX. Co6strpre A saKrloqaercr B ToM, qro BbrHynr{ 6enrrfi
oALrH rrap.Karona BeposrHocrb co6rrrzft: Antru B; A n B; He A;

X; 10 t3 t4
Pi 0,3 016 0,1

X; t0 13 t4

1.
MOxtHO Bbroparb n



1) (m+n) cnoco6anr.r

2 (mxn) cuoco6anru
3) m cnoco6aur.r
4) n cnoco6amz . . -

2. Bcsroe coeAlrHelr|{e.xt k gnenaenroB'figoxecrBa M, r roroporra He ytmTbrBaercr troprAox cne4oBztuxt
gJreMeEroB Apyf 3a ApyroM, Ea36rBaErcr:

1) Coveranuerr,r
2) flepecra:ronrcot
3) Pas reqemleM
4) Paa6reuneu

3. Aff.qexypcrBa B K.rracce B Teqentre re4erul (rc.porrae rocrpecenrr) BErAeJreHbr 6 yrarqnxcr. Cronrrnrrur
cttoco6aMfi Irloxcllo ycraHoBr{Tb orlepeAHocrb Aerr()pcrr, ecnu raxArrfi yva4rftcx 4exlprr o.q.s par?

1) 36
2) 720
3) 360
4\72

4. Cronrro parnnvnbx mecru3Harrubrx qtrceJr Mo)r(Ho cograBurb tr3 rlr,rQp l, 1, 1, 5, 5, 9?
r\720
2) r20
3)240
4) 60

5. Cronrro paelrwlrx ur.rcen (euaror) uoxer 6utr sanucano FoutrnbrMtr cnoBaMl.r ,qJrrFoi 4?
r) 2s6
2) 16

3) 6ss36
4) 32

6. Irlueercs a-rr$anur ws

cncteue?
r) 64
2) 32
3)s
4)7

128 cnoB. Crconrr<o neo6xoAtrMo pit3psAoB, .rro611 3aKoAr.rpoBarb B AsorFrHofi

(/
cr. nperoAaBar*" {VA V c.r4.Eopcyroscrufiw-



(YTBEPX,4AIOD
3aB. ra(pegpoftkhtWl,
oo.u2"W#t *JL 

A' TrYmcK€uI
<<'12>>W 2018r.

Tecr A.rg uponeaeEuq trToroBoro KoETpoJrq
tro AtrcqrrtrJrtrEe <<Ocsosbr MareMarr,rvecrofi o6pa6orrn rn(popruaryro>

lnt cmydeamoe I rypca
Hanparnenrs noAroroBKlr:

i1::r":.'r:'::i;ffi :;##;:f f#:::X:,
tro trToraM ocBoentr{ AncqrltrJrtrEbr, a raxif,ce AJrfl KoHTpoJrr caMocroflTeJrbEofi paborrr cry4enra

1. oupe4erurm Moryocrb Mrroxe.ou 1q - {a, b, {c, d}, e} :

a) lMl=J; 6)l Ml={;s; I Ml=0; D I M l= 3.
2. Onpe4enrnn nougrocrr 6yneana ruuoxecma A:{{a, b}, c}:

a) | B(A) l= 3; 0l lB(A) l- 4; n) | B(A) l= 0; r) lB(A) l= /.
3. Karar ([opuyna coorBercrByer Arrcrpu6yrnnnouy saxouy:

a) AUB=BUA; O(AUB)fl C = (A nC)U (B fl c);
nl AU(AflB)=AUB; D (AUB)0d=A.

4. Karoe us yrrepx4enrfi nepno grr rcex uaoxecrr A, B, C:

a) ecm AeB u B e C,ro A eC; 6)ecm A c B r.r B c C,ro A c C;
n) ecrm A cB u B e C,ro A eC;r)monso HeBepHo.

5. ,{aao rrtroxecruo M - {x, {y, z} } . Kar<r.re raa yuepN4eud nepnu:

a) xcM;6){x}cM; 
") {y,z} cM;r){y,z}eM.

6.onpe4ernrrr noquocrb 6yneanaruroxecraa A - {x, {y}, {2, t} } :

a) | B(A) l= 2 ; o) | B(A) l- a ; r) | B(A) l= f ; Dl B(A) l= 8.

T. geuypanno rrrparreul.re (X U Y) U Y:
a) T;6) Y;s) X;r)U;r) XUY;"1XUV.

8. Ilepeceveru.reM rr,GoxecrB I : la, b, c, d, eluB: { b, q, d, s} rBJrrerct MEo)KecrBo:

1){a,b,c,r,s} 2)la,b,cd,e,\q,r,s} 3){b, d} 4){a"c,e,q,s} 5){a,b,cd,e,q,s}
9. tLrcno nepemanosor us 5 gJreMeHToB paBHo:

a) 5; 6) 25; s) 120; r) 1.

I0. florrlruoMuaJnnue roe$(furgeHTsr onpeAeJrrrorcr (foprvrynoft:

al ah =ucf Q P,, =4
.t n! n!r; Ci =, .- 

*' - -- r,1 Crr(k1,k2,...,k.)=,
k!(n - k7r r1!k2!..k-!

I 1. Bu6parr aepnr,fr napzanr:

") 
Cl, =0 6) Cl =ls)Cl =n

12. Bn6parr nepuufi napr.ranr:

") 
Cil =06)Cf, -1 r) Cff -1

13. Cromruuz cuoco6arr,rrn uoxuo paccaAurr 4 seroseKa Ha n l,recrax?

' a)46)41"1cf .lef t) atAf,



14. Yragam $opuyny Anfl orrpeAene:nwfl. tlrlcJra pa3Melllewuir:

.n! n! nl
a) nlO e) i)/ / (n-k)!k! '(n-k)! kt

15. I4rpamHafl Kocrr 6pocaercx
oAHOTO OqKa paBHa...

r) 2t3 2) U2 3) U3 4)

oArlH pas. Tor4a BeporrHocrb roro, qro Ha nepxnefi rpaHpl BbIrIaAer se 6olee

U6

16._Bepornrocn [poAara,r roBapa A s reqerufi,ryr pasuaO,4; roaapa B tT eqeim Aut 0,2. Kaxa{
Bepo.flTHocrb, rrro r r:e.reuuu gur 6y4er qpoAan ToBap B, a rorap A ne qpo.qiu:

r) 0,08 2) 0,32 3) 0,r2 4) 0,6

17. Crparytcs, S asroMo6zrefi. Cwmaercr, vro ra4Arn:i us urD( Moxer trorracrb B aBapl,Irc c Bepotrlrocrbro
0,4. [nr ruyzcneurrr Bepo-rruocru roro, qro KoJrnqecrro aaapnfi cpe4n Bcex 3acrpixoBaurun< paano 5

ncnonrsyror <[oprrayrry:

l) (Dopruyrry flyaccoua
2) @opuyrry Eepnynnr
3) Jloramupo (popuyrry Myarp a- Jlamla,ca
4) Ifurerpa.rrrryro $opuyny Myaap a-Ilattaca

18. B nepnofi ypue 3 6ernrx r 7 uepurn< mapoo. Bo nropofi ypne 5 6ernrx u 15 veprurx mapoB. Ub HayAa.ry

nsrroi yprrr rr,myJu oAlrH map. Tor4a nepornrocrb roro, qro oror map oKiDrerrr qeprrErM, paBra...
r) 0,27s 2) 0,267 3) 0,72s 4) 0,733

1 9, ,{ncrpetuar cnyr afutas nefin rfiHa X ga,qasa gaxosoM pac[pe.{eneHur reporrnocrefi
x-1 t3
P 0,1 0,3 0,6
Toraa.rycuepcns cnysafisofi seJuwrnu X paana:

1) 5,8 2) 2 3) r,8 4) 1,34
20. flpore4eno 5 rasuepeurrft nerompofi renr.rwnrrl. Bu6opra:naueqd ecru: 17, 11,13,15, 19. Toraa
rrr6opovnar oqeura MareMarl,Iqecroro oxtrnaHl,Irl paBua...

r) 13 2) 19 3) 17 4) 15

Branrc orseros K TecroBErM 3aJIaEtrgM
Honaep

3^ilAIJIIfl
OTBET

I 6

2 0

3 6

4 6

J 6
6 r
7 A

8 a
J

9 B

10 f
11 B

12 6

13 T

l4 B

15 4
16 aJ

17 2

18 a
J

t9 J

20 4



\
I rpr'r rectrporanlla Bce BepHEre oraerrr 6epyrcx 3a lx[yo,TorAa oqeEKa BbrcraBJrrErtt B coorB**- 

" 
\

m6rnqefi: ",

flpoqeHT BbrrroJrHeuprfl 3a4antrfl OrJeHxa
85% pr 6olee 5 (orrulwro)

70-84% 4 (xopomo)
s0-69% 3 (yaonirerBopurelrso)

MeHee 50% 2 (ney goBrrerp opurqntno )

Cr. uperroAaBareJrb \/ cv EopcyroBcrvfi



(YTBEPXAAIO>>
3aB. KadeaBgfr I4rkWI,
rcu"ri MA. TxryJrbcKat
<<'2P>>@2018r.

Boupocrr r rarery rro AtrcrurtrJruue <<Ocnosbr MareMarrzsecKofi o6pa6onm rur([opuaqlu>
dnn cmydenmoe I rEpca

Halpalurenru no.4.oronxr.r:
4 4. 03. 0 1 <IIed azoeuaecrcoe odp at o aaaue >
44. 03.05 <Iledazozuvecxoe odpmoaanuet

1. flpe,4raer uarcMartrKu. Mareuarr.rr<a v 4p)'rure Ealxfi.
2. Arcr'ro^{arr'rsecxr'rft rr.reto4. Mareuarrqecxze AoKa3areJrlcrBa. Mero,4 uareuarr.rqecxr,rx lro.uerefi.
3. OcnosHbre srarrbl pa3BIzrI,It MareMarr.rrl,r, ooplnrporanr.re flouf,rr.re rtr4crra v. ocHoBHED( nosrnni

MATEMATIZKII.

Brrcragunauz.r z onepa4trr,r rr44 HtrMri.
Slemenrrr reopr,rr,r MHo)KecrB.
3neuenrrr xou6[rraropr,rxr4: rrepecrauoBrn, pa3MeqeHru{ tr coqeraur.Ir.
IIu(f oplraaqr,ronniur TexHoirorur pemeHr,rr 3a,qaq.
OcHosnbre rloHqrtrt reoprltr Bepotrrrocrfi. CsoftcrBa reporrnocrefi. 3neuerru reoprn aepornrocrefi,
Marerrrarlnca cnyvaftnoro. KnaccusecKoe r{ reoMerpuqecKoe o4peAerenue Beporruocru.
C.iroxenrae u yunoxeure repol'rnocreft .

Vclonna.r teporruocru.
@opuyna uornrofi neporruocrr,r r,r lpopuyna Befieca.
(Doprrayla Eepnynnra. flonr,rnorraranruoe pacnpe,qeJreHr.re.
3nerueurbr ruareuaruqecrcofi crarl,Icrl{Kr,r. ,{ucrpernrre cnyyafirue BeJMqr,IHbr. 3arorn pacnpe4enenr,rx
B ep ofl THo cTer Ar,rcKpeTHbrx cnrrafi nrrx B erraqnH.

14. SnexrpoHHble ra6nllrlbr. Pa6ora c QopuynaMrr.llocrpoeHrre Ar,rarpaMM r,r rpa6r4KoB.

4.
5.

6.

7.

8.

9.

10.

11.

12.
13.

15.

16.

17.

18.

19.

20.

2r.
22.

23.

24.

25.

26.

CnyrafiuaflBerrnwrna.

I4mepnannHbtrZ prry.

O6rena Bbr6opKlr.

B u6opouu as. p4krcnepcLrfl .

llorptron qacroT.
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