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1. UEJrr4 OCBOEHT{tr ALI

Iferm,ru ocBoeHus lucqI,rrrJrr4Hbr (ruroay.nx) <A;rropnnr.rr,r r
Il3yrreHue cry.4eHTaMr4 ocHoBHr,rx a.nropntujzvecxux crpyr<ryp, 6a

AaHHbIX, B TOM r{r{Cle [OrZCKa r4 yloprAoqlrBBsr4s, ycBoeHr4e ocHoB

peuenuft, ollenKrr cJlolxnocrr{ aJrropurMa, o3HaxoMJIeHIre c (

HeKOTOpbrMr4 MeTOAaMI4 AjIaJIA CJIOI{H:OCT4 anfOpLITMOB, OCHO

aua"'rnsa e{$ercruBnocrr,r anropr4TMon, roropire ucrroJrb3}rorcr n
unQopuaquonurx rexuolorufi rz MareMarnr{pcKoro MoAeJrr4poBa

o6pereHHue cryAeHTaMr.r B pe3yrbrare
eM r,r3yrreHr4r.r xypcon, -f,srmu

pesyur,rarr,r o6pa:onaHux:

oJIOXHOC:|I)] tBJrtIOTCt

aJrroprrrMoB o6pa6or(rz
pa3pa6orKr4 arroparMrrr{ecKrzx

oBaMI4 Tfi)pvr,r CJIO)KHOCTII 1{

lpueMaMLI IIo0Tpo{]Ht^f u
perueHr.rfi r(JTacclr qecKr..lx, 3aAaq

OTIOII BO

ycnefiIl{ofo u3yr]eHus 1.I

<I4ulpoptr,| arrzna u. tr{Il:T>,

CIIO. 3nauus. u yMeuurr,

6yAyr r,rcnoll:oBarrcs nplr
Jrofll(a tl Teopn.rr

C ]\4ATEMATHLIECKfiM

zxaqvormoii pa6orn.

B PE3YJIbTI.TE
AvJrr)

OCBOI4TI, cJreA)rcqr4e

coBpeM.errHLle rl3bncrr

uH)r{eHepr .r! cr{cTeMLl

OETEB],IE TEXHOJIOXI4I{,

crau.qaprbr zn$opnraqaorrurx

pa3BLrrprs lexnolottzii

HcrpupoBaTb oJreAJ,'roulr4e

086r coBpeMeHHBlX fl3brKorl

rpaMMr4lloBaHr.rr (OnK-3).
BaHUS Arr peaitr3aqr4lr

aHaJrrz3r4tr)oBaTr,, npul{e}rtrTb

HaBbrKaMra pa:peL6o1xu

rporparlrMr4poBanux (OIIK-

(MOAvJrs)

1) 3narr,: oguoBnbre arropr-rrM.aqecKr,re crpyKrypbr,
nporparrarur.ipoea:rux (OIIK-2), nanparneural pasBrzrr.rs rexHoJronporpaMMripoBalux (OIIK-2), nanparneural pasgurls rexsolorufi

2) Vmerr: npr,rMeusrrr conpeueuurle xsrrru nporpaM

l ropr.rrMlrqecrrzx penrenzfi (OnK-2); cavocro.rrem,no rnsyrar
poBpeMeHHr,re rexnonon4rz EporpaMMupoBaHlir (OnK-3).

3) B.nagerr: ocnoBaMrz coBpeMgHltrrx .s36rKoB flporpaMMr.rp3) B.nagerr: ocnoBaMrz coBpeMgHltrrx .s36rKoB [porpaMM

pJrfopr4TMrzqecKrzx peurenufi (OIIK-2), conpel"reunrrrrrrz rexHoJro
3).

4. CTPYKTYPA I,I COIIEPXAHI4E AI,ICUI4

O6rqa-r rpy4oelrKocrb AncqrrmrrruH cocrhnrser 5 3aqerHbD( 180 '{acos.
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C OAEPXAHIIE AI4CIII4IIJIIIHI,I
Tenmr.nQ4qulii
JIeK qlrs I . B eeaeH n e rlf-eo p H ro a,uqpr,rT!4!!.
Arropuru. llonxrue, cnoftcrna, cnoco6rr npe4cralJreHr.rr. Ocuosulre aJrfopr4Tt\4r4arec4rie
crpyKTypbr. Hyuepaqrzn anroplrrMoB. (2'raca)
Jleru n 2, Vro.tHeune nouqrnrr a4IeBrlM.
Maruuna Tr'ropzura. Cxenaa nocrpoenrzi{ KoMlo3rrr{rrrr Marrrrrn Trropunra. Tellrc Trrcpznla n
ero o6ocnosaHIae. Hoplralrnrre aJlroplzrMbr Maprcona. flprzHqr.rn HopMarrrr3ar{lirz r4 ero
o6ocuonauae. (2 taca)

"rlercqlrq 3. Ms!!4srr AarrEEIx. CoprMolElr{ ror{cK,.
Maccuesr AaHHLrx. A:ropururr,r [orrcKa v cbprupoarlr. 3a4ava nolrcr<a 

'ro.{clpoxrr 
B olpoKe.

Arropnrllr Kuy'ra, Moplrca r.r llparra. Alropumr Boyepa ra Mypa. (2 uaca)
Jleruus 4, Penypcunurre r.r r.rreDaulronEllgiluroprrrMr,r.
flou;rrue pexypcr {. Brz4lr per<ypcu.a. flpenlryqecrBa 14 HeAocrarrr.r.
peKypcrzBubrx aJrropu:rMoB. tr{repaqraounrre $opruy:rtr. Tr.in cxo4lrrr,rocrz
nocreAoBareJrruocru (2 qaca)

"llexrrlrs 5.,llnuanruqecrcue crpyxryprr AaqEElx.
Jfi.rseiluue crrucK]r. cren. ovepe4r. oprauu:4uru, 4o6auenne, yAareur.re gJreMeHTa. (2 "taca)
Jlerulls 6, VseruqeHrLe cKoDocru aocryqi lqaaHHblM
Xelrzponaurae ,4arrH6rx. Mero4rr pa3perxeHr4r r<ornr.rsrifi. llepenoruelrue ra6luqlr u
pexernvpoBaHr.ie. Oqeur<a rauecrna xeu- f ynr<qNu, (2 uaca)
JIeKquq 7,-ll9p rllbq n rpadbr.
Oprauttsarlux 4annbrx B Brr,qe ,qepera. Alropr.trulr 4o6an:rennx lr norrcKa gJreMeura.
fpaQrr. Alroparun ua rpa$ax. (2 uaca)
Jlemuus 8, C.loxsocru a.lropurpro&
Xapar<T eplrcrunlz cJloro{ocrlr anropl4TMorB. Tpy.4odlarocrr aJrroprzrMoB. Tpy4odurcocr,r ra4au.
(2 uaca)
JIeru4a9, K,racc NP-rpyao€n.tcocrlr :a44a
Tpyluopeuaeuue 3a.qaqr4. Klacc NP-:aIaq r.i HeAerspMrrut4poBaHHas Marl.r4Ha 'luopu'r.a.
BsaulroorHoIrrenraa lrerr4y P ra NP nlracca"uz, Merogr,r 4or<a,:areJrbcrBa rroJruortt. (2,.raca)

"lla6oparopurre pa6orrJ
1. Ocnoenlre aJrroprzrMt4 qecKr.re crp./KTyp6r (2 taca)
2. Mauruna Tuopzura. Hopna,rrur,ro a:rroprzrutr Mapnona. (2 .raca);
3, Maccv srr. Vnopx4ovrznanus. IIoficK. .A,lroprarnar,r noucra no4crpora,(2 vaca)l
4. Pexypclrnurre n rrrepaqrzoHHLre aJrropr.ITMbr (2 qaca);
5, Iluuefisrre c[r{cKr4. O6parHar [oJrbcKar 3anrzcs (2 uaca);
6. XontuponaeMe AaHHr,rx Q, 'raca);7, [nozuune 4epeesn (2 uaca);
8. Oqeura c:roxnocrrr anropr,rrivra (2 vaca);
9. Knacc NP:a4au (2 uaca).

'Ipy"Ao erlt o crr
r.irep arlr4oHrr{ oI7

5. OEPA3O]BATEJIbHbIE TEXHOJ'IOII4I4



AJrr yclerrrHofo ocBooHrrr cTyIeHTaMrr AaxHoro Kypca He o6xo.trnMo I4cnoJIb3oBaHrze

AKTI4BHLIX U IZHTEPAKTI,IBHT'IX METOAOB 96}"IEHIZ' C YAEJ]EHIiOM AON}K.HOfO BTII4MAHII'

nMr,rTarlrroHHbrr4 MoAeJUrM, rrosBoJrrrorrylx Har.i6oJree 3SlbeKTr.rB+o opraHr.r3oBaTb rrpoqecc
yr{e6uo-[o3naBarerbHofi I,I IlccJleAoBareJlrcttofi Aesremuocrr.r cryieuron, cnoco6crnl'rorqeir.ry
nau6oree nry6oroMy oBJra,4eHfiro KoMrrerenrlr.rrMr.r.

6. OIIEHOTIHITIE CPEACTBA IULfl TEKyIIIEIO KOHTIPOJITI yCjIIEBAI:MOCTII,
IIPOMEXyTOTIHOfr ATTECTAIII4T4 nO LITpIAM OCBOEHI{_fl

AI{CqI{IIJIIIHbI II YqEEHO.METONIIqECKOE OEECIIIEqT]HI,TN
CAMOCTOfl TEJIbHOIT PAEOTbI CTIYNEHTOB

l CEMECTP:
a) Can.rocronre.nr,uan padora cryAeHTaL:

,ftl ycnetruoro poxoll(Aeul4x uepeilrreQraqr4r4 cryAeHTa"r\4 ubo6xo4rzuo BblrIoJrHrrrr, 14

3alqr4Turb pe$epar Ha o.quy us npe4noxenirbrx reM r4 npe4cra.ed,ru perrrenue 3aAaq B Br4,qe

6lor- cxeurr u rrporpaMMuoro KoAa Ha ooBppMerrHoM r3Br(e [porp4MMr4poBaHr.r{.
Tenrr,r .q,na perftepara:

1. Heo6xo4zuocrr yroqueunr norurux iurroprzr:na,

2. llpo6:reurr AJrroprzrMrrqecrofi He, pa3peurzMocrn

3. Amopr.r:nr Esxnra.qa.

4. Peure:ro3paroc$eua.

9. llepevuclr.irrhre r,r pa3perrrr4Mbre MHo)npcrBa.

I 0. llepevucmrrr.rocrb I{ Bbrrrr4cJrr4Moc'uL.

1 1. flepe.*iclurvroe Hepa3perxrrMoe unoxqicrno.
1 2. Onpe4e:reurae ltaruunrr Ttroprnrra..
13. Apu$uerras aqur reopr4v Marrrun 'Il,ropuura.

14. He4ereplruuupoBaHua.s Ma[luna'Irrofznra.
15. Marrrzua llocra.
16. Ocronuas rr4noresa roopuu a,uopr,rrMpB.

1 7. Mapnoncr<ue anropr4rMbr.

1 8, C:roxnocm aJrropr.rrMoB.

1 9. Hepaspeuurvrbre aJrropr4TMr4qecxue npo6neurr.
20. Perypcunuue $ynKqr4r.r.

6) 3agauu g.nlr flepearrecrarlrdu. Peurzt r, no o4uoil:a"qaue v: Karrdoft.racru, r{oMep 3a,{arru.

Ha3HaqaeT npeloAaBaTel6.

9acrr, 1.

glreMqHTbr. Cos2larl NtaectrB n3
HOMopOB 3TI4X SJIeMeHTOB.

3. ,{aaa nocne4oBareJrbuocrb rIeJr6D( qr4oeJr 41, a2,..., an, Br,rxcnurq, KaKoe qncJro Borpegaerc,
parrbllle 

- noJroxllTenbHoe LInr4 orp llarerbri,oe.
4. fiaua fiocJre,qoBareJrLnocrl 4eficrnzreJrbHBfx qvceJr a7, a2,,,,,
nospacrarorqefi.

cyMMy TeX sJreMeHTOB, r(OTopbre

anl B6rscHrzr6, 6y.4er lz oua

1 . B Maccrze A[N] saueceutr Harypanr,Hbre qucra. Hafiru
rparurr 4annouy K.
2. B qelourzc:reHuoii nocne4oBareJrr,Hocrr4 ecrb HyreBbre



5. ,{aua [oc]reAoBareJrbuocrr, Har]par.rbHEx qrrceJr al, a2,..,, an. Qo:Aam Maccr4B r.r3 rrerHbrx
.Iucer groft nocJreAoBareJlbHocrn. Ecrfi Ta4r4x r{vcer Her, To BbrBecrn coo(irueuxe oO oroM

Sarre.

5. ,{aua [oc]reAoBareJrbuocrr, Har]par.rbHEx qrrceJr al, a2,..,, an.

6, laua nocre,4oBarerbHocrr q cer al, a2-.1 an,Vra":am nauueu$ur1ro 4lr.rny uuc:ronofi ocu,
coAepxaqlTo Bce 3Tr4 qr{cJra.

7. [ana noclreAoBarerruocrr 4eftcT ararelrnr,x vucen aI, a2,,.,, ajr, 3aveuurr Bce ee {rreHbr,

6olrlrrae 4aunoro Z, etunr urzc.irotr. llo,4cvurdm KoJrr4qecrBo 3aMen.l

8. llocne4onareJlbHoc'rr AeficrBurenbHbx itucen oxauqzsaercs hyreAa. Hafiru Kolnljeorso
.{reHoB groii nocJreAoBareJrr,Hocrr,r,

9. ,{aa uaccun 4eficmzrerr,nr,rx quceJr, pa3Mepuocrb Koroporo N. flo4cvztam, cKoJrblro B HeM

oTpuIIaToJIbHbIX, IOJIO)KI]TeJILHEX II HyJIeBLX 3JIeMeHTOB.

10, ,{anu 4eftcrnrarelrurre uucna al, Q,..., an. llolreusrr MecraMrr nalr6olt;maii u
gauuenrurrzft gJreMeHTrL

11, [anu qenue uuura al, a2,,,, an, Br,nrecrd Ha rrerrarr, TorbKo re $Hcna, 4trrr noropm< ai > i.
12. [aleu HarypaJrbHrre uucla a1, a2,,,,,an, Vra:art re r43 Hrzx, y r<$ropux ocl.aroK or l(e.:reur4.s

uaMpaneuL(0SLS M'1).
13. B sa4auuolr oAHoMepHoM MaccvBe noMpH{T6 MecraMLI coceAqfle greMeHTbr, croJrrrllre Ha
r{gTHbIX MeCTaX, C SJIeMoHTaMIa, CTO'IqIZI4IZ Ha HeqeTHbIX MeCTaX.

14. IIpu [ocryrrJreHr.ru n nys a6rzrypr.reHrl4 [or) ruB[rue 4eofix1f Ha nepBoM 3K3arueHe, r(o
BTopoMy He AorrycKarorcs. B r4accuse l'[n] s-aulrcauu oqeuxr.r srsa\aeuyrotqm(cr, [oryqeHJ{bre
Ha nepBoM gr€aMene. llogcwrrarr,, cKoJl;Ko geroBeK He AorryuleHo rio BTopoMy 3K3aMeHy.

15. fior'a rocreAoBareJlbHocrb r{I4cer, cpg.qr4 Koropbrx rzMeercr o.quh ny:r. Bs.mecfii rra rerrarb
BCe qIICJra IO HyJIg BKJIIOqLITOJI6HO.

16, B oquorraepuoM MaccuBe pa3Merqerrbr: F rrepBbrx gJreMenTax 
- 

3HaqeHt.rr aplryMeH.rii, B

creAlrorqrix 
- 

coorBercrBylotque rzMr 3HitqeHu.f, $ynltllar.r. Haneqararr t)JrgMgHTbr 3l OfO

MaccrrBa B Br,rAe AB)x [apaJrJreJrbHbrx cron6qon (aprylreu:r u :nauenr.rx {yHr<quu),
17. llpurognocrr rerarr,r oqeHuBaercr rro pa3Mepy B, roroprdt AoJDKeH coorBerc.rBonars
uurepnaly (A - 6

, A + 6). Onpe4erzn, uMerorcr m.r r nairrrnr us N 4eranefi 6paxonanntre. Eolu 4a, ro
fio,qcrrr4Tarb ux KoruqecrBo, B rrporr,rBHol\{ cnyqae BbrAarb otprzqareltur,rfi orner.
18. Y sac ecrr, AonJrapLr. Brr xorure o6veusn ux ua py6:ru. Ecrl un$opuartr4ri o cror4Mocrrr
KyrrJrv -npoAa)r$l n 6aurcax ropoAa. B ropo4e N 6aurcos. Cocrasbre nporpaM.My,
onpeAeJUrrotqym, r<arofi 6a:rr< nr,r6pam, uro6ir nuro4uo o6rraeuxrr 4onlapr,r Ha py6:ur.
19,.{au qerouucrenssril MaccIrB c xorriuecfnolr 3JrgMeHToB n, Hane-raram Te ero 3JreMen.Tr,r,

LIHASKoII KoTOpbrX sBrrrrorC.f, cr:eneH.rrr,rr.i 4rOfixu (1,2,4, 8, 16, ...).
20' 3alar,a fiocneroBareJlbHocrr' rzs N nerqecpnennrx vuce:r. Onpe4err4TL, cKoJrr,Ko cpe.qrr lrr4x
qucer Mgn6rrrr4x K, pa"nnrx K ra 6onr,urm< K.
rlncrr 2.

1. ,{aH o4uonepurrfi uaccun AfN]. Etar;ra cyMMy MaKcr.iMaJrbHoro r.r Mr4tjrraMarbHoro ero
sHa.reHufi.

2. [aua nocJreAoBareJrbHocrr 4eftcrnzrerbHBrx qr4cer aL a2,,,,, an. Yxa:arr rg ee 3ireMeHTbr,

Koropbre nprzua4aex<ar orpe:ry [c, d].
3.,{aua nocne4oBareJrbHocrr rlerrrx noJloxr4teJrbnbrx qr4ceJr

Haftru npousneAeHlre roJIbKo rex I43 HIrx, Koroprre 6onrrue :a4annoro qrrcJla M. Flcla rarux
qucell HeT, To Br,rAaTE coo6r{euue o6 grorr,r.



4, flocneAonareJrBHocTb ab a2,..., an, cocrodr us nynefi Ir eAvHr4rli lloc:rasurr s ua'raro groft

rrocJreAoBaTeJrbHocTr4 HyJrr4, a 3aTeM e,4I.Il:ILrIIbI,

5. ,{aurr 4eftcrnzrelr,ulre .{ficlra at, aa,.,,, an. Cpe,qpl HIrx ecrE, noJrorotTeJrbHbrg rr

orprrrlareJrbHbre. 3alaenurr HyJrrMI4 Te r{4cra, Beruqr4Ha Koropbrx no \{o,qyJIIo 6olsl]re
Mar(crzMairbHoro ur.rcra (la1l>max1 au w,..., a"l)
6, [anw 4eficrnurelrnrre qprcra ar, a2..., Qn. Haftru pa3Hocr6 KBaAparoB MaxcrrMarr,Ho|o tr
MlrurzMairrHoro guaqeHuft ,

7. B nocre4onareJlbHocTr.r Aefictnurenrurx EficeI al, oa-,., dn, ecTb ToJrbr(o rloJroxtrTeJrbHbre r4

orpr{rlareJrbHr,re 3JreMeHTr,r. Br,rqucrrzTL lIpot,I3Be,qeHr.re orprzrlarerbHLlx sneuenron P L lz

rlpor43BeAeurre fioJronrr,rre:rru6rx gJreMeHloB f2. Cpanuuu lro4yll P2 c Mo,qy,rreM P1, yr<a:arr,,
KaKoe lr3 npon:ne4eul.rft lro MoAyn]o 6o,ruure.

8. .{an uaccun 4eiicrurrelrnrx urac.o:r. Cpe4lr Hrrx ecrr, paaHr,re. Hafiru ero nep.elrfi
Ma.Kcr.rManLHrrit gJreMglrr r4 3aMeHr4Tb ero HyJreM.

9. [aua rocJrg,qoBarerrHocrs 4eficrnu:reJrbrrbrx quceJr at S a2 < .... ( 6', BqraBnm s Hee

4eftcrnurelrnoe uuc.uo b rax, uro6rr noole4gnargJrLl{ocrr, ocraJracr uey6rrnarorqefi,
10. ,{anrr rleJrrre fioroxrrreJrbnbre qr4cJrar aL'a2..., a,.,. Hafirz cpo.qr{ Hr-rx re, (oropbre rB.]rrrorcs
KBa.rlparzMr.r HeKoropofo qricJTa n,

11. lana [ocJreAoBareJrruocrb rle:[6rx qr4cer dr, U,,,,, %. O6pasonar.r Ho]ly]o
rrocireAoBareJrbHocrb, yAMrzB r.r3 r4cxo,4Hofr Te rfleHr,r, KoropBre panuu min(al, iD..., an).
12. V npunasra Maxa3uua BrlcrpolzJiacb oqepeAb rls n rrorynareneiii Bperrax o6clyxurearrza i-ro
noKyrarerrr paBuo ti (i:1,...,n). Onpe4eluru Clnpe6rraanr.ix irro rroKgrS roJr{ B orrepeAr{.

Bcralrrrr r4rpalrLurre ry6rrcu. ,{nept orxp
coceAHr.rx r.retrKax cyMMa roqeK Ha rparux r<y6uron pabua 10. (I4rpanrrrlrft ry6rar
rrMeer Ha r<aN4ofi rpaHu or 1 4o 6 rouex.) nporpaMMy, Koropar paclrz$ponunaer
Ko,4 3aMKa rrpr4 ycrroBwr,.mo 4na xy6rar<a ncra"sreubr s qqeitKn.

Haxo,44Jrac6 s A c^a or 3eMrrr{ na B-r'lerpbnou 4epene. tr4ueercF 30-:leMenrssrfi uacove,
coAep)Kalqaft cBeAeHrir o rou, 6ru JrH OoorBercrByrotuufi AoHE Ha6rro,{eHas [acMypHbrM HJrr4

corHeqHbrM onpeAeJlr4Tb MecTonoJroxeHrie yJIrzTKrz I( KoHr{y 30-ro aq.{ ua6mo4enul.
16. lau qeno.rizcneuurril MaccriB c no:rn.recbso\4 gJreMeHToB n. c)karb MaccrtB, nrfipocun ns
nero rax4r'rft nropofi s.rreuel . llpnuevaHue. ,{ononuurenlHrrft MaclcrrB He r4cnoJrb3oBarb.

l7,3arc'. MacclrB, co4epxarqufi HecKoj[LKo HyneBbx 3JreMeHToB. cxar,, ero, nrrdpocaa srz
SJIEMEHTbI.

18. 3a.qan MaccaB c r(oJruqecrBoM sne.ueufon N. cSopunpoearb .qBa Maccr4Ba: n neprrrdl
BKIIOIII4T6 3JIEMEHTBI I4CXOAHO|O MACCIIBZI C qOTHLIMU HOMEPAMTI, A NO NTOPOfi __ C HEqETHLINII4.

19. lana [ocJrgAoBaTeIbHocTB rleJrbrx qprceJl.at, d2,.,., e.n. Vr<agaft [ap6r rrr.iceJl aj, ai, TaRI4x, qTo

ai *aj=N.
20. [aua nocneAoBareJrbHocrr r{eJr6rx uhcen al, a2o,,,, dn. FlazrvreH[,[rr4il qren e,ror4

nocJreAoBarenbHocrll 3aMeHr,rr6 rlenoi qactrro cpe.qHefo apra$Meruuecrofo Bcex qJreHoB,

ocTaJlbHbre qJIeHLI ocTaBI4TE 6es uslaenepux. Ec:rrz n [ocJre4oBaTeJr6Hoc'f]r HecKoJrbKo
HaI4MeHbrrIux qreHoB, To 3aMeHlzrb rlocJro4uufi no nop.a4rcy.
Llacrr 3.

14. B Maccfise qenrrx qlrcer c KorrzLrpcrBoM gJreMeHToB i uafttu uafi6olee .{a.cro

Bcrper{arcrleecfi qnclo, Eclu rarl{x qficeJr HepKoJrLr(o, To onpeAeJrrzrb HairMeHbrrree r.i3 rlux.
15. Kax4ufi comreqnr,ni AeHb yJr[TKa, cuLhsJas, Ha AepeBe, rro,4rir,rMaercrr a.oepx na 2 civr, a
Kar(Abrft nacvypurrft AeHrr onycl(aercfi Bqt43 Ha 1 cM, B naga,re na6nro4enul yaurxa



I,ICNOJIb3OB4T6.

2. B oAnouepsoM MaccrrBe c qcrnbrM

ToqeK nJlocrocru. Ourz Dacnolararorct I!

Onpe4emzrr, urzruualrnr,rfi pa4uyc

roropoft cogeplr(arbcr Bce roqKLI.

3. B o4nouepnoM Maccr4Be c qernbrM

ToqeK nJrocKocrr4. OHz pacnolararorct ll
yi 

- 
qerue). Onpegenuru HoMepa rorrol(,

{ gJreMeHToB (2\) Haxo4xlca noopgr.rnarur N
eM rroprAKe: x7, yI, x2, y2, x3, y3 u r.t.

ocTr'r c IIeHTpoM B Haqa!'Ie KoopAprHaT, BHyTpn

eJreMeuroB (2\) naxoryr'c.* iroop4r.ruaru N
roqel( nJrocrocru. Ourz pacnolararorcr r| cre,[yrcueM nop.rAKe: xI,yl,x2,y2,x3,y3 ur,g,

noprrlKe: xl, y1, x2. y2,x3,y3 h r.r. (xi.
MOryT tBJrrTbCr Beprrrr4HaM14 KBaApaTa,

5. B o4nouepuoM MacclrBe c qerHbrl,r sJreMeHroB (2N) ua,xo4rrcx nooparlna'rsr N
TorIeK rIJIocKocrIz. OHr.r oacnorararorcs rr DteM rroprAr(e: x1. yl, x2, y2,x3,y3 n t.p.
Onpe4erra'rr HoMepa roqeK, Korop;re inioryr runrrcr Beprlrr4HaMrz pannodep,pennoro
TpeyfoJr6HfiKa.

6, 3anarr qenovr.rcrennrrfi Maccr4B pa3Mepuocnu N. Ecrr Jrr.r cpe.q[ gJreMer{ToB MaccuBa npocrbre
qucna? Ecru Aa, To BhrBecrr4 HoMepa 3Tllx gJreMeHToB,

7. [ana [ocJleAoBareJlbHocrr IIeJIb]x r{tlce+. HafiTfl KoJrr4qecrBo pa3JllrqHr,rx qucer s groft
NOCIEIOBATEJII,HOCTIZ.

B. ,{au uaccun rls n rrerrrpex3HarrHbrx HarypaJrbH6rx quceJr, Brnecrn Ha 3Kpall ronr,Ko rs, y
I(oropbrx c)'r\4Ma nepBrrx AByx qu(bp paBrra cyMMe ABlx nocJreAHrrx.

9. ,{a:rrr ABe rrocJre,{oBareJr6Hocrt4 rlelrlfi q]icer ab a2..,, an r4 br, b2,.,., bn. ]lce qleurr
rocne4onarelrnocrefi pa3rnr{Hr,re rrvcra. Haircu, cKo.rrbKo q,TeHoB nepnoft
nocre,qoBare:rrHocrrz coBna,qaer c r reHaMr.I nropoit nocne4oBareJlbHocrr,r.
10',{a:r qenovucreHurrft uaccrar A[n], cpeAl4 oJreMeHToB ecrb oArzua.KoBlre. Cos4arr Macgr4u r.r3

pa3JrriqHrrx 3JreMenron A [n].
11, Ha n:rocrcoc:ru n roqer( 3arauLr cBorzr\4r.r KoopArrHaraMra, u raK)Ke.qaHa orgy)Kr{oc.rb paArayca
R c qenrpolr,r B HaqaJIe KoopAlruar, Vxasatr MHo)r(ecrBo Bcgx rpeyroJrbHrzKoB c Beprnr4r,rarvra B

3aIaHHbrX ToqKax, Ilepece(arclquxct c o+py)IcocTbIo; MI{oXeoTBo BceX TpeyIoJl.bHIl](oB,
coAepxaryixcf, BHyTpr4 oKpy)KHocTr.i.

12. B o4uouepnoM MaccrrBe c rrerHbrM rrxrr.rupcmolr 3JreMeHroB (2N) uaxolrrca r<ool:Aunarrr N
TorreK nnocr<ocrn, Oun pacnonararorcr B cqe,4yronleM noprAKe: xI, yl, x2, y2, x3, y3 u "t.n
Haiiru nouepa ualr6onee r.r HaHMeHee yAa;renlrrx 4pyr or ltpyra ror{er.
13. B o4norraepuoM MacclrBe c qernBrtur Korrz.recrBoM 3JreMeHToB (2N) naxo4rrcr rcoopgrEuaru N
ToqeK rrJrocKocrl4, Oun pacnonararorcr B cJre noprAr(e: x1, y1, x2, y2,x3,y3 u r.g.
Onpe4errzrr rpLI ToqKH, rBJrsrotquect BepirrrigaMu rpeyroJrr,HaKa, .qrs Kouoporo pa3tlocrr,
TOqeK BHe ero II BH)"TpH tBJI'IeTCt MAHIiNI,IJIb

14. Henoropoe qrrcJro corepxurcr B KaxroM r,B Tpex rreJroqr{cJregHrD( uey6rrna:orqux
MaccLIBoB x[1] S ... <x[p], y[1] < ... < yhl, z[1] S ... < zl\. Hairru oAHo rz3 rartax qncel. rlucro
4eftcruizft gonxno 6rrrl nopxgr<a p + q + r.
15. Blrxcnurr, gcrb JIII oALIHaxoBbre quora q KalKAoM rz3 Tpex lleJroqr,rcJreHHr,rx uey6rrnarorqux
MaccI'IBoB x[1] s.'. < x[p], y[1] s ... < y[q], ?[1] s ... < zfrl. Haftru o.4rro rr3 raxux qucerr r.rrrr.r

coo6rqzrl o ero orcyrcrBr4ll.



16. fiana rleJroqr4cJreHrra{ ra6tuua A[rr]. Haftru HaraMeub ree qr,rclo k gJreMeHroB, r(oropbre
MolItHo yAaJrr4Tr, ns 4annofi nocle.qonarblr,uocrri, TaK q.ro6rt ocralacr, Bo3pao,mrcrqat
noAIIocJIe,qoBaTeJrbHocTL.

17. Pa.:4e:rurr Maccr.lB Ha IBe qacru, rrorviecrr.rB B [epByro gJreMeHrbr, 6olruue opeAr.rero

apuoueruuecroro ux cyMMr,r, a Bo BTop:t/ro + MeHbrxue (qacru He copruponarr).
Copr:r-rponra uaccrznon

18, 3agaurr ABa oAuoMepHbrx MaccL{Ba c pa3Jrr4qH6ru KoJII{qecrBoM gJreMerIToB 14 rrarypaJllgoe
qzcro k. O6reAururr ux B oArzu Macor4B, BxJrroqr.in nropoit MaccuB Me)KAy k-u r,r (k+ l)-u

A IEPBEIIi 
- 

HA MECTO HAVOOJIbIIIETO. H?rrr4Has CO BTOpO|O, 3Ta rrpoqe,qypa roBT0preTcr.
Harucarr anroprirM coprrrpoBKr4 rrr6opou.
l CEMECTP:
a) 3agauua rc pefirr.rur-xourponro.
Peft rr.rnr-rourp o;rr,J\} 1

Ilpe4cranrz'rr pemonrie 3a,qar 4 n nu4e 6lon cxeulr.
1. Brrquclrzrr clvMy tr.[TI,I BBoArrM]irx c KJTaBV arypLr 3Havenrzfi qe,rtrx urzcel,
2. Cocrasnrr 6nox-cxeruy AIs BlJlrrucroHr.it cyMMr,r ngru guaqesuft ti, onpe,qer1leML,.rx B

3aBrrcnMocTrr oT BBoAriMoro c KJraBr.r.aTypBI 3Hlq.elJlljfr Ai,

" f i2a1 -3, q{tr0S=y',*i xi l.4J -- I -: - *_rfl ,Fnea.t- qeJrbre lHcJ'ra,,i=rgl'gi=:!'

3. Cocranzrl 6nox-cxelry 4lx nrrrncnelrur cyMMLI mecrrr 3Haqeurift x;, oupegelrelmx n
3aBr.rcrzMocTr.r oT BBo.qrzMoro c KlaBuaTypbr 3Hd$alJufl. ai,

t+ r r pa1 -8, "j 
<o

s=) xi xi (qJ=i _'1 - \rn ,rseai - qer e 5!rcrla.

'H- 
(1-' g=ru

4. BxoAnne AaaHbre: Anr4ua cropoHbr KBpApara ri pa'4r4yc r(pyra.
Brfparr H BrrBecrr,r Ha gKpaH BepHoe yrBepxAeur4e: <Kpyr nnucan B r<BaApaD> HJlrr

<I{na4par nnrzcarr B KpyD.
5. Bxo,qur,re Aannlre: rpdxsnauuoe qrrcJro.

Bnquclnrr cyMMy cocraBJrrroqrx erg qu$p. (Hanpuiraep, AJrtr rrlicJra 12.8 lcyunaa un{rp -
11)

rrepecraBr4Tb gJreMenTt;r raK, qro66r or{rl
Maccr.rBe. HaLtvHell c rrepBoro. nu6npaercl

pacnoJloxeHbr no y6r,rnanraro. !:rn erolo n

SJreMeHT LI CTABWICS. Ha IIepBoe MeCTO,

6. Bxo4urre 4anHrre: TeMneparypa D rro\,Ie leur.rrr,

Bbrsecru coo6nleuue <floxapoonacr4x cr4ryaJrr{r>, eclrv reMleparypa n r{oirarrar:e

npeesrcu,ra 60. 
I

7. Bxo,qurre AaHHbre: rleJroe qv cro. rClpEAerrzrb rBrfiercs oHo rrerHrrM rn,n *|"o"p" rrr.
8. BxoAur,re ,qannbre: rleJroe quclo. -llponeprarr 4eJrr,rrcr J]r4 ouo ua 3 6es or>rdrna..

9. Bxo4nrre AaHHbre: Bo3pacr qeno,BeKa. Onpe4enum r r<arofi rz: no:pacdpu. rl)yrn oH

ornoclrrr,cs: ,qorrrKoJrbHr.rK, yueuur<, pa6ornr4K, neHcr{onep. ]

10. BxoAnr,re Aaulrbre: TpexsHaqHoe vuglo, :lo6a.a qrz@pa. Onpe4enurr, eitr, Jlz B DToM

uncne 4annaa qnQpa.



i1. Bxo4ulre AaHHbre: Koop.qrzHarrr X, Y, pa,quyc orpyNuocirz. Onpe4elpm,, Jrexrlr Jrr4

ToqKa c yra3arlHr,rMrz Koop,qr.rn€rraMr,I Ha orpy)ruocrr4 pa4lryca R c qenrponr B r{aqaJre

KOOp,qr.rHar.

12. Onpe4errarr npoft4er lu rpa$r.m Syu,r<qzra y:5x2-7x+2 qepo3 3aAaHuyroirorrKy c
roopgunararrarz (x,y).

TpeyroJrbHr4K c AaHH6rM[,qJrr4Hal\dr4 cropoH (flp.sMoyrorbHbrfi, ocrpoyro
rrmovrn nr-rrr-rfi\

14. Bxo4uue 4auHbre: crouMocrb nnzr li cylrlrray AeHef, BHecenuyro fiot<yna

c4avr.r ne rpe6yercr, fierraraer Ha sr<$ane <Cnacu6o>. Ecml 4ener euec<

coo6rqesue <Bogr,uure c.qaqyD la cy\.IMy claqr4. Ecrfi Aeuen nsAocraro.
sro r coo6rqeHr.ru n pa3Mep ue4ocra:pri1efi cyrvrrrarr.

15. Bxo4nue 4auHbre: pe3yJrr,rarbr ooperinonanrafi no nlanaurzlo 4lx 3-x crr
Bu6parr lyrruufi pesylrrar fi ErrrBeoTiz ero Ha gKpaH c cooOrqesueu, rr
pesylrrar no6eAr.rreJrr 3anJr6rBa,

Cocranzrr MarrruHy Trroprzura. B AaHHix 3aAar{ax cuMBoJroM A o6osnar
cr4MBoJroB r(oroporo crpor4Tcr BXoIHoe qnono P.

1. A={a,b,c}. llpunlrcart clera r clony P cutrno:r b(P -+ bP).
2. A={a,b,c} .llpunrzcarr cnpara r c:ronjy P cunanonu bc(P --- Pbc).
3, A:{a,b,c}. 3arraeuurr ua a r<axc4rrft nrppofi cuuno.n s croee P,

4, A={a,b,c}. Oc:rasurr n clone P rolrr<b nepnrrfi crzuno:r

, MOr,yT

. Ecru.

o 6orr,rrre,

, TO yKa3ZlTb

9I{OB.

anQanur,

cnono ab,

r.I3 O,4FtOfO

CJIOIIOM,

e, nonyqrirr,

5. A:{a,b,c}. Ocranvrl s croee P rolrr<b nocle4uraft crznanol.

6. A:{a,b,c}. Onpe4eluu, sBrsercr rua P cnonou ab, Orner(nrxo4uoe cnono):
ecJILI tBJI{eTC_tr, LIJIIZ [yCTOe CIOBO UHAIIo.

7. A={a,b,c}. Onpe4enurr, BXoAr4l Jrrr B cJroBo P crzwol a. Orger: croso
cr,rMBoJra a(Aa, nxo4rm) uJrr{ nycroe cr,rono(uer).

B. A:{a,b,c}. Ec:rlr n cnono P He B.KoAllT cqMBor a, To 3ar4eHrrrr, n P rce crlveo
rzHaqe B KaqecrBe orBera Br,rAarr, croPo r43 oAHoro crzMBoJra a. 

I

9. A={a,b,0,1}. Onpe4elrz:rr, rBrsercr 4rz cnoeo P ra4eura$rzr<aroporra(nen}c.ru
HaqrzuarorqrzMcr c 6yKBbr). Oreer: clpno a(4a) utu nycroe c;rono(ner).

bHac,

10. A:{a,b,0,1}. Onpe4e:rurr, rnrrrerc.{ rrl crroBo P ganrzcuo qficJra B

cqrrcJrenvr (uenyc:rrru gJroBoM, cocrp-rrqeira roJrLKo r.r3 qut[p0 u1).
unu crono0.

CTENEHI'I

) unu

clicreMe
cql4cJreHr4r, o[peAeJrr4Tb, rBJr{eror ouo .rgTHbrM qr4cJ]oM rarra uer. Orset: (4a) uini 0.

14. A:{0,1}. C.rzraa nenycroe cJroBo P ganucrro r rcra B asouqHoft cr4 e, fioJryg.rrTb

ABOI4TIHOe TII4CIO. paBrIOe uzcny P (uanpznaep: 101 --+ 10 00).

il. A={0,1}. Cvurar uenycroe cJloBo P galuctro ABor.LtHoro qr4cra,

He3Haqalqlze HyJII, eCII4 TaKLIe er]Tb.

12. A={0,1}. .{:rx nenycroro cJroua P onpe4enuu, sBrflg.rcs. Jru ono :
4nofiru (1, 2,4,8, ,,,) n 4nouvuofi cricrertre cqvcJrenr4r, Orser: croeo

,qBolrqHoe ql4cro, paBHoe HenonFroMy LracTEoMy oT IeJreHr,rr quc:ra P

1011 ---+ lSl).
2 (uanpzuep:



16. A:{a,b,c}. Ecnu P - croso qd:rHoii 4nunu (0, 2,
IIyCTOe CJTOBO.

uquoft cr.roreve cqllcJlour{r,
I t'na) rz nr.r 0

uuop 1.

1 8. A:{a,b,c} . fiycru P uveer
19. A={a,b,c}. Ec,ru c,roeo P

noJIoBI.IHy.

4mny. Ocr:arrarr, n TorbKo cpe,qHr4fr . clrMBo Jr.

B HeM Tor6Ko neBlro

20. A={a,b,c}. Ilpznucarr crreBa K H My clroBy P ero neptlfi cr4MBoJr.

BXoAzr tru B Hero eUii pa-: ero uepnrfi

MecraMrr ero nepnufi, u noc:re4uufi

na;rr4r{ApoMoM (crElrryerpnvurlu clonou). Or,ner:
a (Aa) v n nycroe cJroBo,

24. A={a,b} ,3auenrzrt n P xant4oe nxorxaenrze a na bb.
Pefi rr.rnr xourpo,rr J\!2
flpe4ctanrzm 6.non-cxeuy IraeroAa coprlzpoBr{rr MaccvBa, yriBarb Aocror4HcrBa r4 I{eAocrarKlr
MeTO,qa:

i. Copruponra nu6opa.
2. Coprzporra npocrbrMr.r BcraBKaltrrr.

3. Coprrzponxa lllenna.
4. Coprrzponra ny36rpbKoM.

5. Mero4ou nysrrpuca c yldroM nanlru{r [epecraHoBrt4 B rpeAbrAyuleM npqxolle.
6. Merogou [y3r,rp6Ka c yreroM no3r.rr{4r4 rroc:reAnefi fiepecra]roBKrz.
7. Mero4 nysrrpbKa c r43MeHeHzerrt HandasJrer{zs npoxo4a (rueilxepuaa
8. Mero4 nysrrprKa c r43MeHeur.ieM .flraftl (coprr.rponxa pacuecxqft).
9. fHorr&s copTt4poBr(a.

coprl4poBI(a).

I 0. llupailrrz4anrnu coprr4poBKa.

I 1. ErrcT par coprr4poBKa,

I2. Coputpoma cJrr.rrnrreM.

1 3. Coprlrporra [oAcrreroM.

14. Eno.rgat coprnpoBra.
Peft ruur-ronrpo,rrJ\ir3
Onucaru aJrrcpr4TM pearlr3arlr4lr clreAyrollefi pa4avu ua o4HoHanpaB[eHHoM

I4MEET AIIUHY,

BI,I,qATI, OTBET A. IIH1qE -

cllt4cKe
1. Cos4auue cnucra.
2. lo5anrcnue gJreMeHTa B HaqaJro onrrcKa

3. .{o6a"uneHue gJreMeHTa B KoHerI cnr4cKp

4. Brreo4 na erpaH Bcex gJreMeHToB cnlrgKa
5. Y,qa:renue scex gJreMeuTots orr{oxa
6. Onpe4eneuue KoruqecrBa sJreMerrroB crucKa
7. llponepra cnucr(a Ha nycrory
Q \/.^ --,,,,-B, Y4anenue nepBoro 3reMeHTa

9. Vaa-neurae fiocJrenuero 3JreMeHTa

10. Ilorzcn Aallsoro 3Haqegrzs B crrr4ct(o

I 1. llor.rcrc uarz6oJrlrrrero v Har.rMeu;llgro suaqeHzfi B cnv cKe



12, V,4a,renlre sneMegTa crrucn

13. y4areuue nc."'n"r.rrou'Xl#f i;XffiT:T."""'
14, I4grr.reneurze scex sJreMeHToB clrzcra q AaHHbrM 3Haqerrr4eM H@ HoBoe.

15. Onpe4eneuue, rBJrrercr Jrr4 cnrzcor< crlvnaerpr-runr,nr,r.

16. Onpe4erenue, Mo)r{Ho JII{ yAaJrpl't't rls cu4cKa.qBa Katux-nlr6b eleueura:rax, ,rro6rt

uonufi cnucor oKa3aJrcr ynoptqorreHFrlM.

17. Onpe4eneuue, croirbKo pa3JruqHbx sriaqeHufi co4epxrlrrcl n cnr.icr<e.

18. Y.4a,[enue us cnr4cKa gJreMeHroB, 3Ha+eHrrr Koropbrx y)Ke nctpeva,rucr B rrpelbr/Iyqlrx
sNEMEHTAX.

19, ZsraeneHrze fiop{Ar{a 3JreMeHTon .ua oQparHtrfi.
6) Bonpocu g.ir.s KoHlpoJrq cauocronle.nr,r;oft pa6orrr cryAeHTai

1, floHsrrae arroprzrMa, Ceofi crsa.,Cnoio6n npe4craBretrrs.
2, Ocuonnrre airropr.rrMr,rqecKue crpynr:lipu
3. ArropnruauecKtur Hepa3pernaMcrcrL

4. \tansnaTbropr,rHra
5, Hoprraarsnrre alropururr Mapr<osa

6, Xapar<repucrr4rlz cJrox{Hocrr,r anropr4iMoB,
1 f\,.^,,,.^7. Orlenrac:roxHocru aJrropr,rrMa.

8. Tpy4odnr<ocrb arroprirMa.
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