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I. IIEJII4 OCBOEHI,Ifl ilUCITITIJIPIHbI
L{enxuv ocBoerilrr Alrcrlr4rrnr.rHrr (rvro4yun) xnulrorcx:
o QotrllrupoBarrue y cryAeHToB MareMarr,rqecroft r(yJrbrypbr 14 pa3Br4rr4e Jrorr4arecKofo

MbIIIIJIEHI';
o SopuupoBarrue (fyH4arraeuranbHblx znanufi. rlpu r43ytreHr.{[ BonpocoB Teoperr,rKo-

MHoxecrBerHHoro onllcaHl,Ir MareMarl,IqecKr4x o6rexron, ocHoBHbIX npo6nevr reopur4 rpafion n
MeroIOJIolr4v r4crrolrb3oBaH[.s annapura MareMarfirrecrcoft JIorrzKI4, cocraBJrflIorlrrx reoperuqecr<ufi
$ yn4 arvreHt ^ orrrrc arrLr fl . S yuxqz o n aJrb Hbrx cr4 creM

o o6yqeHue cocraBJleHrrrc MareMarnqecKrrx lro,4eleft Il ocHoBHbrM MeroAaM perueHrzs 3aAarr
Teopu}I rpa(pou, alre6prr JIoH,IKLI, TeopI4I{ 6uuapuux oruourenuft 14TeopvuMHo}KecrB;

o o6yqeH[e pelreHl4lo npI4KnaAHbIX 3a1aq MareMarr4qecKrrMl.,r MeToAaMr4, pa3Bl4Tr4ro
cloco6nocrr.r rBoprrecKz noAxoAr.rrb K perrreHrrro lposecclroHaJrbHbrx 3a1a-t.

2. MECTO AUrCqUUJrrIHbr B CTpyKTypE Orrorl Bo
liucqunnuna <,{ucr<pernax MareMarr.Ka )) orHogrrrcs K 6asosofi qacru ocnoeHoit

npo$eccr'rouanrnofi o6paronarenrHofi rrpofpaMMbr rroAroroBr(u 6arcaraspoB rro HarrpaBJreHr4ro
02.03.02 <OyuAaueHTaJIbHat zHsopnarvlKarr un(foprrraqr4oHHbre rexHoJrorrzr4). ,{rx ycneuruoro
I'I3) leHlrf, Aannofi Al{cqrllnuHbr cryAeHT AoDKeH BJraAerb o6-ssarerrunrla MrzHr4MyMoM
coAepxaHl'rIl ocHoBHoft o6pa-:onarelrsofi nporpaMMbr rlo MareMarr4Ke AJrtr AaHHoro HalpaBreHr4q
(vrareuarurlecroro aHeuru3a, alaJrvrkrrrecrofi reorrlerparpr, mlnefiHofi anre6ptr). 3uam ocHoBrr
MareMarl4tlecKoro aHaJII{3a, alre6prr, reoMerpl{}I, coBpeMeHHbre reHAeHrlrru pa3BI4Tr4g
unQOprraarltKlr, Bblrrnclrarem,uoft TexHr.,rKr.,I rr KoMrlblorepHbx rexHoJrorufi. Yrraerr ,rp"noerrrrt"
MareMaruqecKl4e MeroAbI I,I Bblrrr4oJllirenbH'rro rexHI,IKy Anf, pelxeHr4tl rrpaKTr.{qecKax 3alia-g.,
lpOIpaMMI4pOBaTb Ha OAHOM I{3 anrOpI{TMI4qeCKI4X 

'3LIKOB, 
tIpoBOAI{Tb CpaBHI4TeJrr,Hrrft AHAJru3

rlapaMerpon. Bla4err SJreMeHTaMrr MareMarrlr{ecKoro aHaIrv3ar{ ocHoBaMIr anfoplrrMt3arJr4u.
[uc!;.wtttuna $opnarzpyer 3HaH:aflI4 HaBbrKr4, ueo6xo4nnabre B npaKTz.recxofi,4e.f,TeJrbHocrr{

rnaln$vqHpoBaguoro cnerrruruara. B panmax y.re6Horo [poqecca Mo]r(er 6urr zcnoJrb3oBaHa
rrpu rroAroloBKe Bbrrrycrnot rcnanu$zlcaqzosnofi pa6orrr.

3. N:OMTTETEHIII4T4 OEyTIAIOIIIEfOC.fl, OOpMI4pyEMbIE B pE3yJIbrATE
o c B o E HIIfl I.ItCIIr4fr JIr,rHbI (M oAyJIq)

flpoqecc v3yrreHnfl. AI,IoIII4III4HrI <r{ucxperHar MareMarr{Ka) HarrpaBneH Ha
SoprrnvponaHr{e cneAyrotrlr4x KoMnerenqzfi :

J\b

nln
llarsaHue K{)MnereHuuH 14gAerc

O6rqercy"rrrrypHbre KoMrrereHrluu (OK)
cllocrtoHocTbro r4crroJrb3oBaTb 6asoerre 3]HaH]fIfl,

MareMarr4Kr4 rr r.ru$opnaruxu, ocHoBHbre @arrtr,
reopufi, cBfl3aHHbrx c $ynaarr,reuralruoft
ran 0 opuaqzoHnrrMr4 TexHoJrorr4rMr4

ecrecTBeHHbIX HayK,

KOHrIeIIUHr4, IIprrHrILInbr
znSoplaaruroft vr

otIK- 1

2. cnoc06Hocrbro K paspa6orr<e ilIfopr4Tl{rzqecKr4x rr [porpaMMHrrx peureuuft n
o6lraoru crrcreMHoro Ir rlprrKnaAHoro flporpaMMrrpoBaur4.rr, MareMarr4qecr(rrx,
un(pcrpuaqrloHl{brx Lr LrMlrralfproHHbrx uo4enefi, co3AaHr4ro zuQopvraqr{oHHbrx
pecypcoB rnoSalrHrtx ceteft, o6pasoeareJrbHoro KoHTeHTa, upzrla4ntrx 6as
AaHHbIX, TeCTOB t4 CpeACTB TeCTVpOBaHVtT clzcreM r{ cpeAcrB Ha coorBeTcrBr4e

lllg.HllapraM r4 rzcxoAHbrvr rpe6onaHnrv

otrK-3

IIpo{eccuoHaJrrHh,re r{oMrrereHquu (IK)
I clloc0oHocTbro [oHIrMaTb,

MareMarr4qecxuit arnapar,
ooBeprrreHcTBoBaTb

Syu4arr,renrarrbHbre

nplrMeHtTb conpenaenurrft
KOHrIelUm v cr{cTeMHbre

T4 IIK-2



MeToAonorI4I4, MexAyHapoAHbIe I{ npooeccrroHi}JrbHbre craHAaprbr B o6racrr4
r4H(b OpMarlr4oHHbx rexHonofuft

2, cnoclo6Hocrblo o$OeKTI,IBHo [pI,IMeHsrb 6a^:osrre MareMarr4qecKr4e 3HaHLrtr rr
un(p'cpvraq[oHHble rexHoJlofrlu nptr pelreHr4r{ [poeKTHo-TexHnrrecKl4x u
rrpr,IKJraAHbIX 3An.Aq, cBs3aHHbrx
tru(p oplraqrroHHbrx rexnonolufi

c pa3Br{TIZeM kr rrcrloJrb3oBaHlreM

tII{-6

B p es ynnrar e Llsy qer: r4fl . Ar,r crlr4nnr4 Hbr cryA eHT .4 o nlr(eH :

3uarr:
- ocHoBHbIe rloHtrlz.fl I{ 3aKoHbI Teopr4r4 MHo}r(ecrB; cnoco6tr 3aralyrfl. MHoir(ecrB r.r cnoco6rr
o rI ep r4p o B a]fllrfl . c IJkrMr4;

- csoftcrsa orHoIIreHLIfi rr,rexc4y sJIeMeHTaMr{ Ar.rcKperHbrx MHo}r(ecrB r.r crzcreM;
- MeroAoJlor[rc I4cnoJIb3oBaHLrs. anilapara Mar]eMar[.recKoii J]ofaKV u cuoco6tr npoBepKr.r
r4 crr4 HHo crrd yrBeplnA euufr ;
- anfopr.rrMbr rrprzBeAenzr 6ylenux $yur<quft K HopManbuofi @opvre r rocrpoeHr4fl
Mrr Hur MaJrbrrrrx S oprra ;
- MeroAbI rlocrpoeHl{x no 6ylenoft Syurqul4 MnororroJrrocHbx KoHTaKTHbrx rr
(f ynrcquonanr,Hbrx cxeM ;
- MeroAbI lIccJIeAoBaHI4{ cl4creMrr 6ylenrrx SyHr<qufi Ha rroJrHory, 3aMKrryrocrb r.r Haxo)r(AeHr4e
6aznca:'
- ocFIoBHbIe rroHf,Tpr.fl r4 3aKoHbI xoru6unaroptrKu Lt xoru6zuaropHF,rx cxeM;
- ocr{oBHbre rroHrrrzr z ceoftcrna rpa$on u cnoco6r,r ux [peAcraBJreHr{r;
- Mello.4bl z,ccJreAoB0-rlkIfl KoMfIoHeHT cB.f,3Hoclu rpa@a, anropr4TMbr onpeleneHunxpatuai.tutux
nyreff MexAy Beprurr{aMr,r rpafra;
- MeToAbl I'IocneAoBaEtuxnyrefi.14 IIT.IKJIoB n rpaSax, Haxolr(AeHlre MaKcr4MaJrbHofo rroroKa B
TpaHcrropTHbrx ceTsx;
- MeroAbr pelreHrrs orrrr.rMr.r3arlr4oHHbx 3a4arr. ua rpa(fax.
- [pI{eMbI nporpaMMtlpoBaHlzt Ars [epcoHaJrb]{brx 3BM (IBM - coBMecrr.rMbrx KoMrrErorepax)
Yue'ru:
- nccneAoBzLrr 6ylenr'r (fynxquv, rroJrrrarb r.rx npeAcraBneHr.re B BrzAe Qopruyn;
- rpor.r3Bolnrb rro crp o eHr4 e Mr4 Hr4 M aJrbHbrx 0 oprrr 6ylenrrx @ yHxquft ;
- orrpeAeJrfltrl rroJrHory u 6azuc cr4creMbr 6ylerrux $yHr<rluft;
- nplzlMeHsrb ocHoBHr'Ie anropl4TMbl r{ccneAoBa]HLrfl HeoprreHTr{poBaHHbrx pl oprreBTlrpoBaHHbrx
rpa(fon;
- noJnb3oBalbc.s 3aKoHaMra rorvr6znaroplzKI4 AJI{ peureHurflnpr4nnanHbrx 3aAarr;
- pelraTb 3a!iAI{I'I OlpeAeJreHr{r MaKcrzMaJrbHoro rroToKa B ceTqx;
- perrarb 3al.aqn orrpeAeneHut t<paruaftlrzx n1,reff B Harpy)r(eHHrrx rpa0ax;
- paspa6orarb rI orJraAlzrb nporpaMMy Ha iurfoprrrMr4rrecKoM s3brKe C*i 4nx peanvsa\vu
anrollr,rrMor| Ar4 cKperrrofi vareuarur<u,
B;ralerr:
- HaBbIKaMI{ pellreHr{fl MareMaruqecKllx 3aAaq ALiCKperHofi ruareuarar<u;
- HaBbIKaMI4 t4ctloJlb3oBa1vs. B npo$eccraonam,Hoft AerrenbHocru 6asosrre 3naH:rrfls o6racrr4
Ar4cK p erHoir ruar:elraruxu;
- MeroAaMvr aHaJrvr3arr clrr-re3a r,r3fraeMbrx ss,neuuir u lpoqeccoB;
- o6naAars cuoco6nocrbro K nplzMeHeHr4ro Ha rrpaKTI4Ke, B ToM rrucre yMeHIreM cocraBJr.f,Tb
MaTel\4aTI{qecKLIe MoAeJII{ TITrIoBLIX npoQecczoHanbHbrx 3aAaq I4 Haxonrrrr cnoco6r,r ux
peueuzfi; LlHTeprlpernlpoBarb upo$eccuonaruurrfi (Qusnvecxrzfi) cnmrcn roryqeHHoro
MaTer\4aTrrqecKof o pe3yJrbTaTa;



4. CTPYKTYPA PI COAEPXAHIIE TI4.CUJ/iII.III,IHbI (MOAYJI.fl)
O6ulafl lpyAoeMKocrb II{cqI4nJII,IHbr cocraBJrtrer 6 sa.rerHrx eriurturr- 2j6AOcMKocrb lr{cqr4nJrr,rHbr cocraBJr.fier 6 gaqerubx eAr4Hr4rL 21 6,racos.
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e0C B Y'IEOHOT .III,ICUUIIJII,IH6IVE
.l\l!

n/n
FIauneuonaHne pa3AeJra

AUCUUnJTUHbT
Coqepxaune pa3AeJla

1 MHo:xecrsa v
oro6pa)r(eHr4t

l,1.llonsrue MHo)r(ecrBa, cfloco6br 3am
llo4uuoNecrBa, CpaBHeHrre MHolr(ecrB.
1,2. Onepaqzz ."a[, MHo]r(ecrBaMr,r. [uarpaunru Ofinepa-Beuna.
Mo uno c* MHolKecrB. AeKaproB o rrpor43 BeAeHrre MHo )r(ecrB

2 OrHourenns 2.r. frousrue orHofieqr4fl.. Euuapurre orgorrreHr4fl 14 crro;o6br rzx
3AI.aHUfl. onepaqzu HaA 6Unapurruu orHorrreHr,rsMrr. o6parHue
orHorrreHr.rr. KoMno3r4rlr{rr 6r{HapHbrx
2.2. Marpvqa 6HuapHux orHorrreH'ft. cnorrcrea 6unapnrx
orsoruesraff: peoneKTr4BHocrb, cuMMerpuqHocrL,
aHTrzcr4MMeTpr4qHO Cltb, TpaH3r4THBHOCTb.

2.3. oruoureHlrt gKllllBaJreHTHocrz. Kraccrr gKBI4BaJreHTHocrr4 u I4x
cBoftcrBa. Oar:rop-l,ruolKecTBo. Czcreir,ra pa3nr4r{Hbrx
npeAcraBr{renefi. orlrouenzfl rroprAKa. vnopx4oueHHbre, luHefiuo-
yIIop.{AorreHHbre r,r qrpl4yxg:ynoprAor{eHHbre MHo}r(ecrBa.

J AnreSpa JrorvKpr 3. 1 .Arrre6pa BbrcKa3 srBanvrfi., llon.f,irae o BbrcKa3br BaH:au. o"rpau""

3.3. cynepno3r4rlur (fyHnqzft anre6prr Jrofr4Kr4, florumre clrcreMr,r
$ynxqzfi . flo nxrue 6 azuc a. llonuuov XeralxraHa.
3'4. 3arrarcnyrrre r(Jraccbr Synxqzfi. JlnHefinrre $ynxqzz.
Mouorounne Oyrucrl44 Teoperua o MoHoroHHbrx ftynxuutx.



CanaoAeoftcrBeHHbre cfynxqzn. @ynxqzz, coxpar{flrorqr4e
KoHc'raHTbr 0, 1. Teopenra llocra o Synxqrzonalr,uofi rroJrHore,
3.5. P-K cxeMbr r.r cxeMbr ras {yHxquoHaJrbHr,rx gJreMeHToB. 3aAa.ra
crrHTe3a, 3a4aqa anarrlr3a Lr 3ailaqa ynpolleHrrtr pItC.
Olnopaspx4usrfi r4 MHofopa3pr4nufi 4nou.rHrril cyMMarop.

4 Snelrenrur
ttou6uHaropH0ro
AHNruT3A

4.1. Knaccu$zrcaqu.a xovr6rzHaropHbx 3aAar{ r4 xapaKTepucrzrKa ux
o cHoBHbrX Tr,rrroB. o firosHrre np aBulra rou 6unaropr4 Kr4. o CHO elrrre
rou6unaropHbre xou$vrypaquu: pa3MelleHr,rr, cor{eraHr4r,
flepecrauonxz. P as 6zenv.{. MeroA BKJrroqeHraft u ncxlro-reHr,rft .

4.2. Bnnou l{rroroHa, 6nuouzalurue xoe$$uqrzeHrbr,
Tp eyro JrF,Hzr llacxal.s. Mero.q sxnrcqeHat z rzcxffo.{eHraft .

5 Teopux rpa$on 5.1. OuroeHbre olpeAerreHr.rrt rpa$, qacrzqsr,rft rpaQ, no4rpacf.
Cloco6rr sa1alLrs.. Creuenu Beprru4H, Teoperraa 3ftnepa o cyMMe
crenenefi. llyrr, rrpocrofi rryrb, rlerrb, KoHTyp, rIr4KJr. Cn.asnocrt,
CI|I'ilI,ITAfl. QB.f, 3HO CTb. .

5.2. lllauapnrre rpaSrr. Teoperrla o roM, qro K5 Lr I(:.:
HelJraHapHbr. Teopelra llourpxrzHa-KyparoncKoro (6es
AoKa3arenbcrna). Kpnrepuft rnaHapHocrr{. pacxpacra rpa$a.
XpovrarzvecKoe rrr.{cJro rpa$a.
5.3. 3ftneponrr u raMrrJrbroHoBbr rpa$rr. Heo6xo4urrmre v
AOCTATOTIHbIE YCJIOBI,Ifl. 3ATA{A I]OHCKA IAMI4JIbTOHOBA UI4ISIA B

rpaQe.,{ny,uonrHtre rpaSu.
5.4. Ocrosrr rpafra. Haralrenrrurzft ocroB. Csoficrna AepeBbeB,
,{zcrpeurue oKcrpeMaJrbHbre 3araqLr. Alropurnr Haxo)r(AeHr4rr
MrrHr4MaJrr,Horo ocHoBHoro AepeBa. Alropuru [eftxcrprr
Haxo)KAeHr4.s AepeBa xparuafiruzx paccrosHnfi. Anropzru @rofi4a
Haxo)KAeHrr.f, Marprrrlbr xparuafi run x paccromruft .

6 Snemenrtr reopuu
KOAApoBaHr4.s

6.I. Ko4uponanue KaK cuoco6 rpeAcraBneHzs zH$opnaaqurz.
Ko4raponauue vr AeKoAr{poBatue. An$anzrnoe KoArrpoBaHrre,

[ocrarouurrfi npzsuaK B3avMHofi o4HosHaqHocrr,r arfiaezrHoro
KOAr4pOBaHr4S

6.2.OnturvraJrr,Hoe KOArzpoBaHr4e. llouexoycrofi.{ueoe
KoAr{poBaHr4e. K.o4uponanne c r4c[paBJreHrzeM ourz6or.
Knaccn(bzraqux oruz6 ox. B o gnroxn o crb rrcnp aB rrel:zfl. oruu6 ox

Co4epxaune .rra6oparopHbrx pa6or
1. Mo4enrzpollaHlre olepaIII{I4 (rlepecenreHr4 e) Anf, AByx r{LrcroBbrx MHo}KecrB.
2' Mo4enupollaHlre ocHoBHbIX ouepaqlrfi AJr-rr AByx qrzcJroBbrx MHo)r(ecrB.
3. ll.ocrpoeuue Marpr{rlbr 6uHapurx ouroruenuft.
4, foHepaqrzl pasrrlerqeunfi.
5. Brr.rzcfleHqre rrvcracoqerauuft.
6. flocrpoenue ra6nnqrr rrcrr4HHocrr,r.
7. flocrpoenue CIHO ra CKHO.
8. Zccle4onanr4e cr{creMLr (fynxqzfi Hi} noJrHory.
9. Mrapulrrzsaqux 6ylensrx $yuxquft MeroAoM r<ap:r Kapno.
10. HaxoxcAeul4e ocroBa MI4HIzMaJrbHoro Beca rro anroprzrMy llprzua-KpacKana.
1 1. PacxpacKa neprrr4u rpaSa,
12, fiuyaolrbHbre rpa$tr.
13. HaxonrneHr,re Kparr{afiusuxMapmpyrrtB rro aJrfopu:nray Oop4a-Eerurraaua,
14. HaxoxrAer{ue lcparuaftruvx MaprrpyroB rro anropr{TMy,{efirc:rpu.
15. Haxoxrleuue sfinepoBa rlrzKna B HeoprzeuTrzpoBaHHoM rpa$e.
16. llocrpogHr{e Ko.4a, 6mz:llcoro K orrrrrr\{aJrbHoMy. Arrropzru @auo.
17. Ko4upoBaHae no Xa(f(fuany.



18. IlocrpoeHlre 6uuapHoro rco4a fpel.

Cogepxau[e [par(Tr{qecnrrx sausrufi
1. orrepaquu rral MHo)r(ecrBaMrr. [zarparr,rlru ofinepa-Beuua. ynporqenue nupaxeuufi

HaA MHox(3crBaMI4 c I{crIoJIb3oBaHI.,IeM ocHoBrrbrx rox(AecrB anre6prt MHoxecrB,
2. Ouepaqr4ar :uar, HeqerKIlMI4 MHo)r(ecrBaM14 Lr vrx cnoftcrsi. Onpe4eneHue pacctonnult

MexAy HerIeTKr4MI4 MHO)r(eCTBaMIr.

3. ,{er<aproBo npol{3BeAe}Ille MHo)r(ecr,B, ErznapHrre orHorrreHlr{. 3auucr 6uHapHux
ornorueurzri c rIoMotIIbIo crrelll4aJlruofi lrareMarr4qecKoft cnunolunl. Onpe4eleuue csoficrs
6uuapurx orHoIIIeHLIit u ux [pl4HarnexHocrl4 K cneqvanbHbrM Tr4rraM 6rznapHrx oruouenraft.

4. Hrl'Ierx[e orHoll]eHuf,. Onepaqrzlr Ha,4 Her{erKr.rMrr orHorrreHv.suu. Kouno 3rrrJupl
HeqerKl4x clruollreHzft. Onpe4eleuue cnoftcre HerrerKrzx oruoruenuft Lt vx npulaAJre)r(Hocrr4 r(
crreul4anbHblM HeqeTI(krM OTHOITIeHI4'M.

5. llpanrana cyMMbI I{ [polz3BeAeHus..llpznqun BKJrror{eHr.r[ r{ ucKrroqenras. pasNaeuleHr4.s
u nepecraHoBKrr. Coqerauu.s. Eznou Hnrorona. Csoficrna 6uuol,rnalrnrrx noe$fruqrreHToB.

6" Onepaqzn :ua[ BbIcKa3bIBaHkrflMLr. (Doprraynu anre6prr srrcxa3rreagr4fi. Ta6nraurr
I4crl4HHocrl{. 3xe[saneHTHocrb (popuyn. OcuosHrre gKBr4BaJreHTHocrr4. llpuuquu
4n ofi cre eHrro crr4. P annocn ntuue np eo 6pa3 o B aHr.r.s Q oprrlyn.

7. Tet6ru'aHoe 14 a:uurvruqecKoe 3a,qauve 6yneerx (fynxqzfi. Pearrrsarlur cfyur<qzfi
(foprtynarrra. llpe4craBrleHlre $yurquft CAI{@ u CKHO. Baxuefiurue 3aMKHyrr,re KJracebr
6ylenrrx (pynrcqrzft. lloluHotr Xerarr zna. OynxqvonaJrbHa.f, rroJrHora. llponepra rroJrHorbr.
Kpurepraft llo cra (f ynxqraouanr,uofi rroJrHorr,r.

9. OfirosHsre rloH.flrl4t reopldrl rpar[on. Tunrr rpa$on. llo4rparprr. Marpzuuoe
rIpeAcraBJIeHI{e rpac.pon. Ouepaquz HaA rpa(f aruu. flocrpoeuue rpa$onux vroaerrefi
SIeKTpUqecKvrx v KoIvrMyTaIIr4OHHbIX CXeM.

10. Merpzqecr:ae xapaKreplrcrvlKu rpaQa. Orpe4erenue ueHTpa, papuyca, Ar4aMerpa,
MeAr{aHbr rp a$ a. P eru enze MrzHr4MaKCHbrx 3 a.4aq p a3 MerrleHr4r.

1 1. [octut)IolMocrb Iz cBt3Hocrr,. orpr:4eJreHr{e KoMrroHeHT cB{3Hocrt4 Heoprparf on ra
cr4JrbHbrx KoMrroHeHT oprpa$ on.

12' l{epenrx: ocHoBHbIe noH.srl,Is. flocrpoenrze ocroBHbrx AepeBbeB rpa{ra c
I4cloJlb3oBaHlreM florlcKa n rny6uHy vLnvpkrry. Anroputumr Kpacxalaullpuwa nocrpoeHr4tr
rpaTrafiruero ocroBa B3BeIIreHHoro rpa(fa. 3ana,rn olpeAeJreHux xpatuaimux ocroBoB B
TOrO.[OrI4r{ercKoM npoeKTVpoBAHVrl]..,

13. llocrpoeHrre Marppr{ OyHaarraeHTaJrbFrbrx r{r.rKnoB 14 pa3pe3oB rpa(fa..
14. C)6xoalr rpa(fa' onpeAelesze sftrepoBbrx lr raMr{nbroHoBbx rIr4KnoB rpa$a a

ucro.Ilb3oBaHl4e AaHHbIX 3aAarr B npl4noxeHrIgx. Perueune 3aqarrr4 KoMMr.{Bofl}r(epa 14 ero
rrpr4KJraAHo e 3HaqeHlre 

"

15' ArrropurMbl pacKpacxu rpa0a. Peruenue nprzKnaAHbrx 3aAaq, cBoAsxruxcr K 3anaqe o
pacKpacKe.

15. onpe4eJleHue rparuafiurzx nyreft n rpaSax. Peruenue 3araq Ha rzcrroJrr,3oBaHrre
anropr4r'Mon [efixcrprr, @opAa u enoftga.

17. Arrropurrra (Dop4a-Oantepcona onpeAeneHru MaKcr.rMaJrbHoro noroKa n rpaucnopruoft
CETI,I.

18. OnD'IualrHoe KoAI4poBaHIze. llouexoycrofi.rzeoe KonrzpoBaHr4e. Ko4uponauue c
I4 cnp aB Jr eHr'r eu o rrra 6 ox. Kn ac cn S rrKarJu fl . o un 6 o r.

5. OBPA3OBATEJIbHbIE TEXHOJIO|I4I4
IIpu [poBeAeHI{u JIeKIIIroHHbrx saHqrr.rfi [pr4MeH.rrercs rraccz.recrsft noAxor

rpetronHeceaux yrc6r{oro MarepuaJra, npelirlonafarcrlzfi npo6neMHyro [oc'ragoBr(y 3a1aq u
IlepexoA K paccMoTperruro MeToAoB r4x perreHr4tr.

Percoueudyemcn'. ZcnonrsonaHl4e Mynbrarue4zftnrrx npeseHTaqraft no prAy reM Bo BpeMs
lexqufi. llpeseuraqra n03Bor.fler xoporrro unmocrpr4poBarb JreKrluro, AeMoHcrpr.rpoBarr,



rIoBeAeHI{e (fyHrqvii, BLrsyaJrpr3r4poBarb MeroA rlocrpoeHr{fl rroBepxHocrefi kr r.A. B reqenue
neIoJI4I'I [perloAaBa]leJlb IlocrotHHo BeAOT Ar4anor co cryAeHTaMLr, galtaBufl r4 OTBer{arr Ha
BOrrpocbr.

Irpu nponeAeHl{u .la6oparopHoro [paKTrrKyMa ueo6xo4rauo co3Aarb ycnoBr.r, AJrrMaxouMarlHo caMocrotreJlbHoro BbrlorHeHrd.s la6oparopurrx pa6or. llosroivry ,,pa
lpoBeAeHr4:.n ta60pa'ropHoro 3a]FlflThrs. [pefioAirBarenro peKoMeHAyerc.[ :

1' llponecrx gKcrlpecc-orrpoc (ycrHo trrLr B recroeoft @oprr,re) rro reoperutrecKoMy
Marepr4aJry, ueo6xo4t'rMoMy AJrr BbrrronHeHrr{ pa60ru (c oqeHxofi). 

-

2' llponeprlTb [JIaHbr BbIrIoJIHeHrr x miopatopHbrx pa6or, rroAroroBnenurrft cryreHToM
4oua (c oqennofi).

3' oIleHurr pa6ory cryAeHra n na6opatopnr4LrroryqeuHhre r4M AaHHbre (oqeuxa).
4. llponepvrrb vr BbrcraBr{Tb orIeHKy 3a orrrer.
Jl[ro6as na6oparopuat pa6ora AoJrxHa BKJrroqarb rny6oxyro caMocrorrenbHyro

npopaSorrcy reoperr4qecKoro Matepvana, rr3) reHl{e Mero.4rzK npoBeAeHu fl. lr rrna11rpoBaHr4e
SKcrepl{MeIrra' ocBoeHI'Ie IrsMepI4TeJIbHbIX cpe,4crB, o6pa6orxy u 1rHTepnperarluro
9Kcrlepl4MeIrraJlbHbx AaHHbx. llpu sToM rracrb pa6or Molr(er He HocHTb o6-ssaie116Hrrfi
xapaKTep, a BbITIoJITI'f,TBc-f, B paMKax caMorlro-fiTenrnofi pa6orrr Tro Kypcy. B p"A pa6orqelecoo6p8uo BKJIIOqI'ITb pa3Aenbr c AononHrrreJrbHbrMrz gneMeHTaMr4 HayrrHbrxuccneaonauuit, KoropEle notpe6yor yrny6neHuoft caMocro.f,renrnoft npopa6orrn
TeopeTr.rqecKoro MaTep vara.

ilpn 'oprarur3alluu BHeayArrropuofi caluocroflTe.rrrnoft pa6orrr no Aannofr Ar4crlunnr4HenpeloraBarenrc peKoMeHAyerc.tr ucrroJrb3oBarb cJreAyrorqve ee rtopurr:o [o'4roroBKa a HarrvIca[Lre pefeparon' AoKJIaAoB, oqepKoB r.r rpyrrzx [r4cbMeHHbrx pa6or
Ha 3aAaHHble TeMbr;

o noAf oroBKa MyJrbrrzue4raft nrx upeseuraqrzfi ;

' BbItIoJIHeHI4e AoMaIxHI4x sa.4aHzft pasHoo6pasuoro xapaKTepa. 3:ro - perreHr4e 3a1a9{;no46op Lr L.awe[Lre Jrl{TeparypHbrx I4croqHI4KoB; noa6op rrnJrrocrparr{BHoro r4 orrr'careJrbnoro
Marepr4aJra rro orAeJrbHbrM pa3AenaM Kypca B cerr.r Znrepuer;

O BbIIIOJIHEHIIE LIHAVBI4AYTUIbHbIX SAI.AN:fI:iT, HAIIPABNEHHbIX HA
CAMOOTO.'ITE.IIbHOCTI|I U LIHLIIJI4ATUNU. LIN$UBIIAYANbHO E 3AAAHLIE MOX(ET
cTyAeHT, TalK 14 rlacTb oTyAeHTOB fpyrlrrbr;

rloAroroBKa AoKJIaAoB IrccJIeAoBareJIEcKCrro xapaKTepa AJr.f, BbrcrynJreHas Ha nayuHofi
cryAeHr{e cKofi r<ou S epeHrlrzrl.

6. OIIEHOqH6IE CPEAC:TB A TJIflTEKYIIIEIO KOHTPOIqycrIEBAIlMo crrr, IIP oME]Itvr oqHotm ATTE c TAIII4rI flo I,rrorAM o cB o E;p1prfl
AI4 CIII4IIJII,IHbI II YqEBHO.METOAI4qECKOE OEECIIEqEHI4E

CAMO CTO.fl TEIbHOTI PAE OTbI CTYNEHTOB
ceuecrp 1:
a) upuuepH bre 3 aAaHurle oup o cbr rro ,,ep eartrecrarluz (a auery) :1' onpe4eneuue eftnepona III4KJra, efinepona .pu$u. Teopeua ofinepa Arrfloplrenrr{poB aHHoro rpaS on (6es 4oxas arenrcrna).

2. ouzcanrae peKypcr4B'oro anropr4TMa [ocrpoeHzx efinepoBa rlrrKJra.3' onvlcaHne anfopl4TMa ,{efircrprr Haxo)KAeHr4fl. Mu'uMurr,Horo nyrrr Mex(ry rByM,
IIPOII3, B ONbHbIMI,I BEPIINIIHAMI4 B HA|PYXCHHOM OPIZEHTI4POB AHHOM rP AS E.4' otucartue anfopI4TMa @op4a - Er:nn,raaHu ru*orn4e'rdr MrrHr,rMaJrb'oro rryra B
B3BerrnsHHoM opr{eHTVpoBaHHoM rpa(f e,

5' orrpe4eneul4e oprIeHTI4poBaHHoro ,4epeBa, ueca, vro Ha3brBaerc.f, ocToBHbrM AepeBoMoprzeHTr{poBitHHof o cBs3Horo rpa$a.
6. Orrpe4eueHrax Kopur, rroroMKa Beplrr.rHbr,

opr4eHTr4poBaHHOrO AepeBa.

pa3BrrTr,re y cTyneHToB
loryrrarb xax raxr4ufi

IIpeAKa BeplILIHbI, IfirCTa, KyCTa



l. tOupeAelesue Bblcorbl opr{eHTrzpoBanHoro AepeBa, uy6zuu Beprlr,rHbr v
opI4eHTI''IpOBaIrHOrO ,4epeBa, BbICOTbT Beprxr4Hbr opr{eHTr.rpoBaHHoro AepeBa v, ypoBH.fl BeprrrrHbr
opr4eHTLrpoBaHHOf O AepeBa v.

8. lKaroe opl{eHTrrpoBaHHoe AepeBo Ha3brBaerc.r 6zuapHrru. Kaxoe 6unapuoe
opr{eH'rr,rp oBaHHO e AepeB o Ha3brB aeTcr froJrHbrM.

9. Anucartue anropl{TMa Kpacxana locrpoeHr4r Mr4HrrMaJrbHoro ocroBHoro AepgBa.
10" r{ro Ha3blBaerc.r IIt4KJroMarI,IqecKrr:M qr4cJroM rpaSa G. rlevy paBno KoJrrzqecrBo

QyH4aN.nenrriulbHblx IrI4KnoB rpa$a G(V, E) npu nro6on (furczponanHoM ocroBHoM AepeB e T :
([/, E').
6) npnvrepHbre 3 aAaHunlnoup o cbr Ars caMo crorrre.rruofi p a 6 oru cryAeHTa :

I 1. Onpe4eJreurle sfilepona urIKJra,, oftnepona rpa$a. Teoperr,ra 3finepa Anfl
opr4eHrr{p oB aHHoro rpa(f on (6es 4oxas arenrc:rn a).

12. o rmcan r4e p eKyp clrBHof o anropr4TMa no crp o eHVx sfi repon a rlr4Kna.
13. onucaHr4e anropvmra .{eftr<crpbl HaxoxAeHrrr MtrHr4MilJrbuolo [yrr4 MexAy AByMt

npoi{3B onbHbrMt{ Beprrrr4 HaMr.r B rrarpyxeHHoM Opr{eHTr{poB aHHOM rp as e.
14. Onucanve aJlfopI4rua (Dop4a - EennrraaHa Haxo)Krenrrs. Mr4Ht4MaJrbHoro rryrr4 B

B3BerrreHHc)M opr,reHTr4poBaHHoM rpaSe.
15. OupeaeJlelrue opIleHTI{poBaHHoro AepeBa, neca. Vro Ha3brBaerc-f, ocToBHbrM AepeBoM

oprreHrrrpoBauHoro cBf,3noro rpaQ a.
16. Onpe4eJrelrl4t KopH.a, rloroMKa Bep[LIHr,r, [peAKa BepmI,IHr,I, rLrcra, Kycra

opr,reHTr{p oB aHHOTO AepeBa.
17. OnpeaeJrerrue Bbrcorrr opr4eHTzpoBaHHoro AepeBa,

opI'IeHTI{p oB aHHoro AepeB a, Bblcorbl BepIrIrIHbI oprIeHTI4p oB aHHoro
rnyor.rHbr BepmuHbr v

AepeBa v, ypoBH.rr Beprxr{Hbr
opv eHTr{poBaHHoro AepeBa v.

18. Karoe oplreHrupoBaHHoe AepeBo Ha3brBaerc{ 6rznapHrru. Kaxoe 6uHapnoe
opt4 eHTr4pO B aHHO e AepeB o Ha3brB aeTc.rl rro JrHbrl\4.

19. Onracanne aJlfopt4Tua Itpacrcana [oorpoeHrrflMzrHprMarrbHofo ocroBHoro AepeBa.
20. tlro Ha3blllaercs IluKnoMarl4r{ecKr,rlvr qrlcfioM rpa$a G. r{ervry paBHo Korr4rrecrBo

@yn4avreHTarbHbx III4KJToB rpa(pa G(V, E) upu nro6ou (fzrccuponauHoM ocroBHoM AepeB e T :
(v, E').

ceuecrp 4:
a) nonpocrr pefiruur-KoHTporq:
Ha perftrunr-KoHTponb cryAeHTaM rlpeAnararorcs.sailaqvno npofi4enHbrM TeMaM. Bapuaurrr

zananuir:
pefiruur-rcoHrpo.rrr j\b I
1. ,{autr MuoxecrBa A: {1,3,5,7} nB={2,3,4,7,9}.Haftru

Av B, Art B, A\ B, B\ A, AM 
.

2. ![nx r'ruoxrecrBa B zal,artus r ."aft'.u Bce ero [onMHox(ecrBa.
3. .n[orasarrpaBeHcrBa:

(ALB)AC = AA^(BLC) , (A\ (B n C) = (A\ B) u (A\ C) .

Hapzcouarb Al4arpaMMrr BreHua, IzHTeprrperr4pyroqze roKa3aHHbre paBeHcrBa.4. Z[rraeercs MarepI'I[ 5 pauzunrrx IIBeroB. Cxolrr<o pa3nuqHbx rpexrroJrocuux Sraron
MO)Kr{O COgIarr ?

5. IL|M,eercq 12 paururunblx ALIcKer, Cr<curxo cnoco6os 3arroJrueHrrx xopo6xz Anr Arrc1er
c 6-xl orceKaMlr, ecJII4 B xopo6xy MbI yKJraAbrBireM a) 6 4ucxer r43 r.rMeroq r4xcl, 6) 4 gucxeu,t us
r4Mer0IIIlIXcr ? (pacnono)KeHr4e Ar4cKer n xopoGre cyqecrneHno).

6. ,{auu MHo)KecrBa A: {2,3,4,6} u 8.={1,2,4,7,9}.Haftru
Av B, Ar^t B, A\ B, B\ A, AM 

.

7. lr'n runoxecrBa B za/.a.'ux6."aft'.uBce efo ronM'olKecrBa.
8.,{or<asarrpaBeHcrBa:



(AaB)L(AaC) = A^(BAC), A\(A\ B; = Aa B .

Hapuconarb AI,IarpaMMu BreHna, r4HTeprrperr{pyorrlr4e AoKa3aHHr,re paBeHcrBa.
pefir'euur-nourponr J\b 2
9, I4iueercs 5 pa:ruzwrux rII{ceM, 8 pa:rrz.rHrrx KoHBepros u 6 pazturrHbrx MapoK.

Cxollro BapI4aHToB 3a[aKoBKa rIVceM no oAHoMy B KoHBepr, rrpoMapKr,rponannrrfi o4Hofi zs
I4MeIOilII4 X(:f ivrapOf ?

10. l4nreetcx 16 paurlrqublx AI{cKoB c nn(fopuaqueitu 6oxc c 8-ro orcer<aurz. Cxonrxo
cnoco6on HarIoJIHeHIrs 6oKca a) 8-ro Ar{cKaMr,r r43 raMeroqr4xc .,6) 5-ro ALrcKaMr{ r,r3 r4Meroruuxcs?
(pacnofloxeHr.re Ar4cr(on s 6orce cyrqecrneuuo).

11. . Haftrz odracrr o'rpeAeneHux, o6nacrr gna-reHrafi, R-1, R.R, R.R-l, Rl.R 4nr
orHoIIreHI4.xI R:{<*, y>l x, y € D u x+y < 0}, I7e D - unoxecreo leficrBzTeJrbHbrx q}rceJr.

12. 6.Hafrru o6racrl olpeAeJreHux, olrracrr sHa-reHrafi, R-1, R.R, R.R-l, R-t.R on"
orHorrreHrzir R:{<*, y>l x, y e l-n12, nl2l u y ,z sin x}.

13. 7. fiorcasutb, qro 4na mo6r,x 6zuapurrx ornoureHufi
(RrURz)-l :R,-rgBr-t-

14. 8. floxasarr, qro ecJIIz orHoIIreHI4r R1 u R2 pesnexcr{BHbr, ro pe$nexcr4BHbr r4
OTHOIIIEHI4J{:

Rr U R.z, R1 O R2, R1-1, R1 . R2
15. '9.HaMHolKecrBax N r.r NxN orpeAenr.rM R, cre4yroqrarvr o6pasou: (a,b) e R, <>

(a-b) 4enzr:cs.Ham (rn>O). ,{oxasarr, uro R, flBr{erc.s orHorrreHrreM grcrzBaJreHTHocrr.r.
16. 1 0. 14: ropo4a A n ropo4 B seAer 5 4opor, a r43 ropoAa B n ropo4 C - 4 4oporz.

Cxolrno n'yrefi npoxonrllux qepe3 B, ne4er Hg A n C?
p efi rzur-lconrp o"rrr J\b 3
17, 11' B 6ra6luorere 5 yre6Huxon reor\{erpr.rr ,7 - rpurouoMerprzrl, 4- apre6ptt.

Cxonrro IoJIHIIX KoMrIJIeKTon y.re6nuxoB Mo)KHo coctuu"ti? (Bce exserr,r[fispbr cqrrrarorc.s
pa:maunrwru).

18. 12. Crcontro cnoco6os pa3norszr6 10 oAusaxoBbrx Moner no AByM xaprr,raHarr,r?
19. 13. Cxonrro cuoco6os pa3Jloxfl.ITb 10 o4nuar<oBbrx MoHer rro rpeM KapMaHaM TaK,

qrodsr HIl orr,rH r.r3 KapMaHoB He 6rrr nycrsna,?
20. flocrpozrn CKHO Qynrcqar4, 3aAaHnofi $opvynofi

.f (x,y,z) =' ((7y -> z) l(yx)) -+ (y @ z) .

21. flocrporarr c[H@ $ynrqvrrr, 3aAaHHofi cron6qorr,r sHa.{e'uf
.f (x, y, z) = (1,1,0,1,0,0,1,0) .

22. floupot4rb rroJrrruorvr XeralKr4Ha Ar.f, (fynxquu us n.20
23. f.lo racxo4uofi Marprrqe cMexHocrr,r M no"rporzrb rreprext rpa(fa, cocraBr,rrb

Marpr4rly r{rrqr.rAeHTH ocr^ H u crrprcoK pe6ep.

0 l--1 001
-l 0 I I00
1-l 0 010
0-l 0 0ll
0 0 -l-110
-1 0 0 100

6) or<r aueuaqrroHHbre Borrpo cbr rr o Arr cqu[Jrr{He :
1' Olpe4elerurr Muox(ecrB4 nycroro MrroxecrBa. Knanroprr. lloArranoxcecrBa. Cnoco6u

3AIAHr4t{. MHOreCTB.
2. Kone.rHrre z 6ecr<oHe.rHble MHoxecrBa. Morqnocrr, MHolr(ecrBa.
3. Onepaqzz HaA MHox(ecrBaMrr. [uarparurr,mr Benna.

M



4. fiexaprono [pokI3BeAeHI4e MHo]I(ecrB, AeKaproB KBaApar [por.r3BoJrbHoro MHo)necrBa.
llpunecrra npvMepbl. 3anucaru $oprrrynu, Bbrpalr(arorlr4e qr,rcJro eJreMeHToB AeKaproBa
rrporz3BeAeH[s. V AeKapToBa KBaApaTa.

5. l-Iorurze o6 oro6paxeHl,Irl. O6passr u npoo6pa:br rr ux cnoficrna. OcHoeHrre rr,rrrbr
oro6paNenzfi. Kounosrzqz.r oro6paNenuft. AccoqzarnBHocrb KoMrro3rrrlr4rr. Itouuosuqu.a
oAHorrIrIHLx oro61laNeHufi. O6parurvrocrn v oAHocropoHHrfl o6pauarrlocrr. Kpurepuu
o 6p aruuo crr4 r{ oAHO cropouueft o 6parnrrao crlr.

5. IvlHorolrecrnbre ornoflreHl,Is. Bynenu oleparlrrr{ HaA orHorrreHLrflMr4. Byneua anre6pa
orgonreuzft . Byleeu Marpr.rrlbr r{ orHorrreH vs. Ha KoHeqHbrx MHoxecraB ax.

7. Banapnrrtl orHoIrreHLIt. Ceoficrsa 6uuapHrrx ornoruenufi: pesnexcunHocrb,
0I,IMMeTpI4rIHOCT6, aHTr4CI4MMeTpUrIHOCTb, Tpall3r4TIIBHOCTb.

B' OrHourenu-f, gKBI,IBaJIeHTHocrrr. Knaccrr gKBr{BaJreHTHocrr4 z zx cnoficrna. Oaxrop-
MHoxecrB(1. OruoIIreHVfl flop.rlxa. YnopxAorreHHbre, nrnefino-ylopflIorreHHbre r.r qacrr,rr{Ho-
ylop.rrAoqeHHbre MHO)r(ecTB a.

9 . Ilrrcxasrrs allrurfl. pr oleparlr4ra HaA Hr4Mr.r. T a6 twlar4crrrHHocrr{.
10. <Dopnaynrr alre6pbl BbrcKa3brrlanufr., PaeHoczmHocrb (popuyn. Teopeua o

paBrrocr.rJrb nofi uo4craHoBKe.
11' PanuocI4bHr,Ie upeo6pasoBaHLrfl. (fopnayn. OcnonHrre paBgocr{nbHocrrr.
12. Jleru,',a o qLrcre cJroB cJroB Anr.rHbr m e anfranzre r,r3 r 6yrn.
13" I'aHr Soprvrynu. PaeuoclzmHocrb $oprrryn z 6yrenrrx (fopvyn (reoperraa).
14. l{noficrBel{Hocrb n zurre6pe JIoDrKr4. 3aron 4noficrneHHocrr4 lreopenra).
1 5. O6rqufi npr4Hrlril 4noficrneHHocrr4 (reopel,ra).
16. rlpznqzn AeoftcrBeHHocrlr 4ux 6yuenrrx Sopuyn (reopenaa).
17. QDyuxquu anre6prr Jrorr.rKr4. 3a4aHze fiyurqun Sopnrynoft. Hopnramurre

Q opr'*r. Arroprzrubr rro crp o eHr.rfl coB eprleHHbrx 
"opr-""uix (p opna.

18. l'eopenaa o pa3Jloxteuun Syur<qzz a:rre6pbr Jrorr4Krr rro [epeMeHHbrM.
19. l'eopervra o coBeplleHnoft rlr3bloHKrznnoft noprraamnofi $opre rz coneplreuHoft

KOHT,TOHKTTZIBHOft HopManbHofi s opnae.

20. ilonnrre cI4creMBI Qyuxtlzft. llprarvrepu rroJrHbrx cr4creM SyHxqzft 1c
AoKa3arerbcrBoM no;rHorrr).

21. 3atrnnyrbro KJraccrr ftyurqufi anre6prr Jrorr4Krz.
2'2. K-taccu SyHr<qzfi, coxpaH.aloqrlx HoJrb 14 eAr4HLrrIy. Teoperrarr o 3aMKHyrocrra

KJIaccoB Ps z P1. Teoperraa o Synxqurz He coxpaHsrorqefi HoJrb. Teoperua o @ynxquz, ne
coxpaHrroqefi e4zHrzqy.

2'-1. K,nacc calro4noficrBeHHblx OyHrcrluit. Teopeua o 3aMKuyrocru xracca S.
Teoperraa o HecaMoAnoftcrseHHofi (fyHxquz.

24. K,.nacc MoHoroHHbrx fryHxquit. Teoperr,ra o 3aMKHyrocrrz
HeMoHoroH nofi (f yux qrzv.

KJIacc M. Teopenra o

25. llonunou )KeranxzHa. TeopeMa o npeAcraBneHr4r.r SyHxqrzz B BrrAe rroJrr4HoMa
Xerzurxuna.

26. K'tacc lzneftHrx QyHxqLrfi. Teopeua o 3aMKHyrocrr4 KJracc L, Teoperraa o
neruneftHoft (pyuxquz.

27. Teopetua llocra o Synxquouamnofi rroJrHore anre6pu Jrorr,rKrr.
28. llepecraHoBKlz I{ noAcraHonrra. Oop,r,ryna rnflBbrrrr,tcJreHu fl.rfucralepecraHoBoK.
29. PaslaerrleHr,r-{. (Doprvryna Ars Bbrqu cJreHr{s qucnapa:naeu1enrzfi .

30. co.reranr4s.. (Dopmyna A[r Bbrrrr{cneHrlfl rrr4cila coqerauzft.
3 1 . Pas6zeuzx. @opu y 

'ra 
Anfl B'rr{rcreHu fl. ."r4crra pas6u'"uir.

32. Meroa BKJrroqeHrzfi n rzcnnro'rerruir.
33 ' onpeaeJleHl{t rpa0on, ux [peAcraB nelr4g. Marpzqrr cMexHocrr.r u raurluAenqufr.

I4sonrop$zsnr rpa$on"
34. flpocreftruue rI4rIbI rpa$on: rloJrHbre, AByAonbHbre, perynrpHr,re rz 4p.On epa\upr

o6reguuenru, coeAlIH eHLrfl , AoloJrHeHlIs.



35 . Mapupyrbr, Ile[la, lpocrbre I{errr,r, rlr4Knbr. Cnsguocrr rpa$a.
36. T'eopeivra o rrrrcJre pe6ep n rpa$e r4 ee cnencTBrre.
37' 3ftreponrr rpaQu. Jleruua o cyuecrBoBaH,rr4rlr{r(Jra n rpa(fe.
38. T'eopevra o neo6xoAHMbIX LI rocraroqHbrx ycnoBunxrpaSi6rnr sfirepoBbrM.
3 9. llocrpoeHze sfi lepoBa rlr.rKna (a_rrropruur,r Onepu).
40. ClprpaSu. Oprraaprupyubl , opqenkl, opqr.rKnrr. Cnssuocrr oprpaQon. Teopeua 4rx

sftneponux oprpaf,on.
41. I arvrutrsroHoBbr rpa$u. Teopeua fiupaxa.
42. lirepenss.tlr.t4x csoficrsa. ocroeuoe,4epeBo, ur.rKnuqecKuftpaur rpasa.
43. Pagaensro[Iee MHoxecrBo, pa3pes, Mocr. Amopurlr Kpacrana. 

- -

44. lluocr<ue u rnaHapuue rpa$rt. foueouop@nocrr rpa(fon.TeopeMbr o ueo6xo.4zMbrx r,r

Ao crarorrHbrx ycJro Brrsx [[aHapHo cru rp a(p on,
45. Teoperr,ra 3finepa o coorHollreHuvqucra rpanefi, pe6ep v Beprur4H n rpa6e. Ee

o6o6rqeuue Ha HecBrsuue rpa(fu.
46. Teoperrarr o cnoficrBax rlnaHapnrx rpa$oB: rrr{cJre pe6ep, crerreHr4 Beprxr.rH.
4T.PacxpacKa BepIxI4H n rpaQe. Xporr,rarzuecKoe qr{cJro. Pacrcpacxa npocrefiruux rLrrroB

rpa(ron.
48. Teopeua o pacKpacKe rIpoI{3BoJIbHofo rpa$a. Teoperraa o pacKpacKe rrrraHapHoro

rpa(fa.
4 9. Haxo x<AeH?re xpoM arr.rqecKof o qr{cJra Anr rrp ot4 3B o JrbHoro rpa$a.
50. Anroputra fieftxcrpu.
51. Onpe4eJrenr4e rroroKa B cerrz.

@opAa, @alrrrepcona.
llpocroe ceqeHr,re r.r BeJrr4qrrHa ero rroroxa. Teooelra

5 2. AnropurM rraxolnA eHutr Ma*cuMnrrbHo f o rroroKa ts o err{.
5 13 . A n(p anrzrHo e KoALrp oB aHr,re. oAuos H aqHo crb Ko.rlr' poB aHr4.fl .

54. Cnoffcrno npeQurca, Teopeua.
55. HetpuwIaJII;Hoe pa3JrolKeHlde KoAoB n cxe\4e KoAr4poBaHru. AnropurM rrpoBepKr4

KOAI4.pOBaHurj. HA oAHO3HarIHocTb.

56. HepaneHcrno Mar<ruznana. Teopenaa.
57. Teopeua o cyqecrBoBaHlllz B3aI4MHo oAHo3HaqHoro KoAt4poBa11r1,o6rararorqero

cuoftcrnoha npeftzxca.
58. llonsrue o KoAax c MzHr4Miurrnofi ras6rrrorrHocrbro.
59. ,{epeno B3arrMHo oAHo3HarrHoro Ko,4lrpoBa'vrs.r4 orreparl,Err Ha HeM.
60. HacrrqeHHoe 14 rrpr{BeAeHHoe KoAoBr,re AepeBbf,.
61. AnropzrM rrocrpoeHl,Ifl KoAa c Mrirgr4MaJmuofi rzs6rrroqHocrbro.
n) noupocu AJrrr caMocrosrelrHofi pa6orr,r:
i. Cnoco6tr sa1aHrrflMHoxecrB.
2' OcHoeHr,re ollepallilu HaI MHo)I(ecrBaMr.r. [uarparranru 3finepa-Beuna. Ceoficrna

onepaquft HaA MHoxecrBaMpr.
3. flou.srue pes6ueuuxlr rroKpbrrrrs MHo)KecrBa.
4. onpeAeleHlre rrptrMoro rlpol43BeAeHr4.f, MHo)r(ecrn. BrrqkrerreHzre MoruHocrr4

npoI43BeAeHr.,I.rr KoHerrrrbrx MHoxtec:re. MotqHoc.rl{ Koropbrx rr3BecrHbr.
5. llousrvre eizuapnoro orHoIrreHLIs. Ilpurr,reprr 6unapHrx ornourenzft. Arropuru

rrocTpoeHr{r MaTpr4rlbr oTHorrreHr4.f,

6, Kar<ze oruolrreHllf, Ha3bIBaIor peSrexcuBHbrMLr, cr4MMerprzqHbrMl4 Lr TpalguruBHbrMrz.
o co 6eHHo ctl{ M arprr u,br orHorrreH uit gltx raKr,rx ornolreHzf, .

7. lloHgrze o'rHoIIreHuIt SKBIrBaneHTHocrr4. llprzrrreprr oruorrreHr.rfi ereusaneHTHocrr4.rlro uasrrna.ercs. KnaccoM SKBI,IBaJIeHTHocrIz, cncreuofi KJraccoB gKBlIBaJreHTHocrr,r. Ceoftcrea
ISIACCOB 3KBI4 B AIIEHTHO CTI,I,

8. lloH.flTrre orHorrregr4f, rroprAKa. rlpunaepu orHorrreHrrft nopa4xa.
9. llonsrue 3aMbIKaHI'It orHollreuz-s. Arropr.rrM TpaH3raTrrBHoro 3aMbrKaHr4f, (anropnrrra

Yopruanna).

rlp.sMofo



27" lflonsrue alre6pu JIofIrKI,I, (fyHxqr,ru arre6prr Jrorr,rKr.r. frpanula rocrpoeHr4,
ta6;rzqtr rzcrrzHHocrrr r.r Kaprbr ItapHo.

22' l'Iousrue (popuynu anre6prr JrorurICI4. Yuapurre z 6zHapuue JrofrqeeKr4e orreparlr,r4,
llprzopurel rorr4rrecKux onepaqufi .

23. lTo:r'sttre eJreMeHrapHoit Arr3broHxrlrrrr
KoHlbrouKTunuoft uopnaalrHofi Soprr,rofi .

(xouuoHrqzra) $opuyn, Ar436roHKrlleHoft a

24. ll,o o)
25. An - t'

26. t\,1
27 ' Onpe4enerrze rpa$a, cMe)KHbIX pe6ep, cMex(Hbrx Bepurr{H. rlro osua.raer Bbrpa}KeHr{e

"pe6po r{HrIr{IeHTHo nepuruHau,,?

HeoprreHTr4poBaHHoro, cMerrraHuoro rpafa.
uoro rpa(pa (uapuconarr nprzuep).

$a, rplrnuaJrbuoro rpa$a, rpaSa c rrerJrrMrz,

4uarpanrrra) 
a$a (npzne.4r,rre nprzMepbr KalKAofo B Br{,qe

30' rtro Ha3blBaror nolcanruofi crerrenbro BeprlrrHrr rpa(fa. llon.qrze [onycreneHrr
Izcxo4a" I4 "[orycrelxeHb 3axoAa" grropl{eHTr4poBaHHoro rpa@a. llon.srue cBf,3Hofo rpaQa.31' flepe'rvclrwre Bo3MoxHbIe cnoco6rr :aralvrfl. rpa6on. Kax $opvrrzpyrorc.s Marpr4ua
IrHUI{AeHrII4it, watpurya cMe}I(Hocrlz Anq HeopueHTr{poBaHHoro r{ opr{eHTkrpoBaHHoro rpaQon,3)' K'axue rpa@rr Ha3bIBaIor usoruop(furnr", [p"u".rr{ anropurM cpaBHeuux rparpon,rlpencraBneHHbx MarpI'IrIaMI4 CMeXHOCTTT, Ha [peAMer BburBJreH:,'1fl.Lrxtr:ouopsuocrz.

33' lJlyru Aoporlr B HeoprIeHrI4poBaHHoM (oprzeurzponauno^a) rpaSe: orpe.4eneHr4eMapupyra' AJITIHbI Mapllpyra, Mapnrpyra III4KnI'IqecKoro, qerll4, npocrofi rlerrlr, qr4KJra, lpocroro
II}IKNA.

34. I{ro rrogaMaercr rro.q o6xoAorr,t
rury6nuy.

ryaQa. Ouucanve anropr4TMa o6xoAa rpafa n

35' onpe4eneHl'Ie cB.'I3Horo Heopl4eHTr4ponaHnrrft rpa0a. rl:ro na^srm ae-rcfl.xounoneHrofr

poHHe cB.[3Hofo opr4eHTrrpoBaHHofo rpaSa.
cBfl3Hocrrr rpa$a.

3aAaHHoe ua rpaQe. Csoftcrna orHorrreHzs
AO CTT4 }IOIM O CTLI T'lfl HEOPI4EHTI4POB AHHOIO N OPII EHTI{P OB AHHOIO'PAO ON.

38' llongu4e o'HorlreHl4t AocrI4)I(LrMocrr,n Ha MHoxecrBe KoMTIoHeHT crlJr'Hofi csssHocrz.39' 3alauue MarpI'IIIbr cBt3Hocrlz 2lnr Heopr{eHTr4poBaHHoro rpaQa, Marprrrl'roAHo0TopoHneff cn'sgrlocrl4 Ant opzeHTlrpoBarlHoro rpa$a, Marpr4rlr,r curlHoft cBr3Hocrt4 An,opuerrrr4poBauHoro rpa$a.
40' MerpzqecKlre xapal(Tepzcrlz*I4 ,rpa$on: onpeAene'r4e paccro-f,Hr4.{ Me}r(Ay

BepIIrmHaMV vi v v/ B cBf,3HoIrl rpa0e, Al4aMertrra cBtl3Hofo rpa@a, gKcrleHTpt4 cureraBeprrll4Hbr v
B cB-f, sHoM rpa$ e, pa1r4y ca rp aQ a, rIeHTp zrnbHott n epruzurr.

41' llonsu4e roqKIr corilIeHeH't, Mocra u 6rorca. Kor4a BeprlrzHy rpa@a Mo)KHo cqrzrarr,Toqxoft coqneHeHl4q. Kaxoe pe6po crlvraerc .MocroM. Karofi rpaS xnnxerc.s 6roxoN4.
42" Hlo Ha3brBaercr BeprrrznHoft z pe6ep a.
43. OupeAeJreH[g sfinepona qr.rKJra, Teopeua Oftnepa [r5HeopueHTr.{poBaHHof 

rna).
44. Orrucanue ocrpoeHr4s ofilepona qr.rKJra.
45' otucawue olI(AeHIrt Mr4Hr,rMaJrbHoro nyrr4 Me)r(ry rByM-f,rlp oI4 3BonbHLIMrr B eprxr4 HaMr{ B H arpyxeHHoM o pr{eHTHpoB aHH oM rp afr e.46' ormcaH'e anfopurvra (Dop4a - Be,notunu Haxolr(.4eHr4-rr Mr4HrrMaJrbHoro rryrr{ BB3BerxeHHoM oprreHTr4poBaHHoM rpa$e.
47 ' onpeheJleHae HeopI4eHTIzpoBaHHoro AepeBa. r{ro ua:rrBaror ocroBHbrM AepeBoMHeopI4eHTI{poBaHHofo cBt3Horo rpa$a. 9ro uasbre aercs. Heopr4eHTZpoBaHHbrM JrecoM.



4'8' Onpe4eJIeHI'Ie opLIeHTI4poBaHHoro AepeBa, leca. Yro Ha3brBaerc.f, ocroBHbrM AepeBoM
opr{eHrr,rpoBaHHof o cB.fl 3Horo rpa(f a.

49. Onpe4eJIe[II{fl KopHt, [oroMKa Beprrrl{Hbr, npeAKa BepIIrr4HbI, Jrr4ora, Kycra
opr{eHTr,rp C'BaHHOTO AepeB a.

50. oupeaeJlgllrre Bbrcorbr opl4eHTr.rpoBaHHofo AepeBa, rny6nurr BeprxrzHbr v
opI'IeHTI{pOBaHHOfO AepeBa, BbICOTbT BeprlrzHbr opr{eHTrzpoBaHHoro nepeBa v, ypoBH{ Beprxr4Hbr
opr,reHTr4poBaHHOrO lepeBa v.

51. I(aroe opl{eHrl4poBaHHoe AepeBo Ha3brBaerc.f, 6znapuuu. Karoe 6uuapuoe
opr,reHTrrp oBaHHo e .4epeB o Htt3brB aeTct rroJrHbrM.

52. OnucaHlae anropurua KpacxaJla rrocrpoelus.MvrHtrMaJrbHoro ocroBHoro AepeBa.
53. r{ro Ha3bltBaerc.q III4K[oMarI4qecKr4M qr{cJroM rpafra G. rlenry paBHo KoJrr4qecrBo

Syu,4arvrenTaJlbHblx tu4KnoB rpaSa G(T, E) npu nro6ou lfur<czponaHuoM ocroBHoM 4epene 7' :
([/, E',).

7. vqEEHO -MET OAr4qE CKO E I4 lrHO OPMAIITTOHHOE OE E CrIErrElrrrE
Ar,r cq[[Jrr4Hbr (M oAy Jff r)

a) Ouronuaq Jrrrreparypa.
3aprzlrona 3.P. JIexrrI4I,I rlo Al4cKperHofi rrarenra:ruxe. MareMarr4rrecKafl norr4Ka:

uoco6ze.- Pocczftcrczfi yuznepcr{rer Apy)K6rr napo4on.- I20 c, 2014. - pexuu
hLtlt/IA I{. iprbooksh op. rul22l90.

Jlexqrau ro AI4cKpernofi uareMarr4Ke: Y.{e6Hoe noco6yre / B.B. Anexceee. - M.: HI4I]
?IHOPA-I\4,2073. - 90 c.: 60x88 1116. - (Bucuree o6pasonanze: Ear<ananprzar). (o6nox<ra)ISBI{ 978-5-16-005559-6, 300 eK3. zotz, pe>x,u rocryrra:
http : I I znanium. c om/c atal o g. php ? b o o kinfo :3 7 | 4 5 2.

[zcrperHax MareMarrlKa: Vqe6noe noco6rze I C.A. KauueAan. - M.: Z[ @OpyM: FII4U
I'Iu@pa-M, 2013' - 224 c.: 60x90 1116. - (llpo(feccuoHarrbHoe o6pa:onaHne).'(nepenner) ISBN
978-5-8199-0304-9, 700 oK3. 2013. pexruna Aocryna;
http:llznanium.com/catalog.php?bookinfo:376152.

6) [ouolunreJrr,Hafl Jrureparypa.
Ycoe C.B. .{zcrpernax MareMarrlKa: yue6Ho-MeroAr4qecxoe noco6ue.- Oucr:

rocyAapcrBeuHrrft yHr4Bepcr4rer vM. C.B. l[ocroeBcKoro.- 60 c. 20IL _ pexruu

yue6uoe

AOCTyna:

Onacrzfi
AOCTyrra:

http ://www, iprbookskr op. rul248}4
Xarraprvr P. l{rzcrperHa-a MareMarrrKa Ans. [porpaMMr.rcroB

y're6Hoe no'co6uel Xarraprra P.- 3nexrpoH. TeKcroBbre AaHHbre,-
400 c. -- Pemvu Aocryrra: http://Www.iprbookshop.rul12723.

f3uexrpounufi pecypc]:
M.: Texnoc$epa, 2012.-

Xpan'rona T.B. flvcrpeTHafl MareMarLIKa. Sneneurbr reopr{rd rpa(fon: yve6uoe noco6ue.-
Honcrcu6rzpcx: Cu6npcrrzfi roc. yHl4Bepcr4rer reJreKoMnryHnxaqufi 

" "n6oprutuxn.- 
43 c.2014,

- Perruna Aocryrra: http://www. iprbookshop. ru124270.
n) I4nrepuer-p ecyp cbr.
1. 3BC ( IPRbooks> - http://www.iprbookshop.rul
2. 3BC <Znanium> - http:llznanium.coml
3. 3lexrpounas. 6u6tuorexa Bnfy - futtp://library.vlsu.r'/

8. MATEPI,IAJIbHO.TEXHI4IIE CKOE OEE CIEIIEHI4E
Ar4 C rIUlJrI,IHbI (M OAyLfl )

ilttx [poBeAer[4fl na6oparopur,rx satl,sruit [perHa3HaqeHa crrerlrraJrr,t3 upoBaH1as.
la6oparopr4f, , rro3BoJr-flrcu{af, rrpoBoAr{Tb MyJrbrr4MeAufiHrre 3alsrrrg.

Ens BbrrroJrHerrlrs na6oparopnrrx pa6or r4crorb3yerc.s KJracc
lporpaMMHrna o6ecneqeHr4eM: r3brK rrporpaMMr.rpoBaHux c-l+; Microsoft
o$opunenzi[ orqeroB.

KOMTIEIOTepoB, c

Office Word lns
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